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Tfic X]:x3Li>a.crt oiT t:lic Sl:a.t;c on Scicxxtsific 
Rcscairclx. 


I N' ooxxaoquexxoe of a rooOixijpaoiadaf^Qyi of 

Seloc-fc Oomnaittc^o of tilie' XXoixso of Oomxxxoiw 
on. Ea'tlma'fcoe^ -feHo lE^imo HfLunls'tox*, in Oo-tolaoir 
1020, oorLstxi>\x1>odl a Snfe-Oomxxxit-tio© of "fclxo Oom- 
xxxiti'too of Oivxl X%F€»aoax:o}x “ fo oonsidex* -felio oo- 
oxrdinatiljpn. of irosoax^ola. “worii: omrrie<l oix l> 5 r or 
ondor Oovornriioix.'^ lio rof>03rfe 'W'lxot/li.or any fnri^Hor 
moasnroa l>o t>als:on to -finroyonti o^rorlap^xin^, to 
anoxroaao ooonomy and offioioncy, and io ;proxi3LOlo 
tvHo aj>i>lioat>ion ^ of t>lio rosnlta ol>t>ainod.** Hdr. 
Ormslxy-Coro was apx^ointod cbaiiytanu of t^lio 
Snl>-Oomnnt>too, M^ajor V^altor Elliots T»ra» t^o otlxor 
parllam.ont^arian, t>lxo otilic^x* momTborei Ixoinjo^ porma- 
nont^^ o£BlG(iaIs of t>lie -vaiTioxxjs dopartxnonta oonoomod 
m t>no inqnijry. THo mq^niry 'vs’^as sproad over a 
yoajpy t^lxo Sn'l>'-C3om.*nit»tee reported on I>eo. 14 
** 1027, and tine reaulta of its delii>erationa -were made 
pnl>lio on «Tnne 14 laat.^ 

XV^itix Buoli terrnar^f referenoe, it xjnljgJtxt reasonalxly 
liave l>een expeeted tlxat tlie Sn|>-'Ck>mxnittee nronld 
oonfidder it xte dnty fSo pr^ent a oritioal snrvey^of 
tiie piToaent oz^aaniaation of t^e Stato^jociaintaxned 
or ^asaisted researcsii sorvioes of Oreat Sritain, to 
^ prej^ant lyroadl details of tlxe ez^pexidftnm involved, 
to e3:pnbB8 its own views on tixe :r«^otive meidts of 
tlie vaxyinfi; types of orgpanisaticzn wliioH oanie maidw 
its pmrview, atid to liave ^vdxi. aome iinlioation of 
; tlxe di3rc!»otlona in wltiKsiji. t^e results of jceseardli jni£s;lKt 
applied wjtt ll advantafB^ to tiie ooteonnnxty, and 
tlikO W3v&mr re&aarolies tJbat were^aiaoessairy. Xn tiiese 
trespeoj^ ttie rdpoart of Snl>«<:k»nndttoe in dl3- 

appointln^^ Xt Is oritioal of tSbe attitnda of 
indifterenoe to reseafoii dE forznor 4e^enarntic3^ latgiab 
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i« dififioiJLlti ±,o cie.'teot> in ite ooxni>lfitoen't> ^onoira.lisa.-' 
tions on "tKo j> 3 *osont> oi*^£ibnljsaii>ion of zroeiocbiroH 
Wliot-Iieir ii; coxi^idoi'a «a.ny ahkSbn^i&ei desira.l>lo or 
it. is £»a.t.ialiod t/bo ox:iet.in^ rnfitcliinery works 

t>o tiho 1 >est> «t<iva,nt>a,go. 

Tlio roi>ort; "is ovousivo £Ljn.cC €tx>dlo^et>io in* tiom. 
Xt> ^ivos t.H<eriinj>rossion t-kctti oxj>ondlit^Liro on i^soa-roJi 
kets to l>ef defondLod &.|^£i.inst x^ossS^lo artts».oks Ic^y tHo 
ij^norant, rather than 3 titled to those -who nn.der- 
stand the real j>nrj>ose of research and whose aim. it 
is, in the interests of scientific research generally, 
to e 3 caot the greatest degree of ejSiciency from t«tke 
instruments l>y which it is conduLcted, 

i^oant attention is givej^L to the industrial research 
associations. oj>inion is ex;pressed tegaatding 

theii' fxitnre, altiioiigh the Hnh-Oommittee con Id 
iiot liavo heen ignorant of the difiionlties w^ith 
w'hicli most of them have liad to contend since 
their inaugTzration, and the fact that the JVIillion 
fJ'xxnd, ont-, of which they have hitherto derived 
about ha:fiE their yearly inconife, w'ill be exhausted 
iii a vi 5 ry short time,. What is to haj>i>en to them 
if, for a variety of reasons, the industries they arc 
iixtended to serve fail to make them self-sn^j>ortiixg 
-within the time linxit stip^nlated hy the XXei^artment 
of Hoientilio and Xndnsti'i^'l Xlesearoh 1 XXas the 
^policy laid down fOf those associatioxis beexr 
snfhcientJy well defined 1 "^^s the j>resent organisa- 
tion of industrial research on a soxxnd hasis ? Is 
the xnachinery for its co-ordinatioxi adeqjxxate ? 
Is it considered the exi>eriment has been suffi- 
cioixtly successful to justify the State jxroviding 
axxsple gxjiaraiitees for its contixxxiance ? It has been 
left to luord Halfour to answ^er this last q^uestion. 
He izxformed a decantation rei>i*esentixxg nixxeteen of 
the associations -which he received on Juno 20, that 
the Croveimment is satisfied that the reseairch 
associations have c>roved of real utility to the 
Industries they rec>resent- .A ooordixxgly , in oxnier 
to ^heli> them to expand the scope of their -wo*k; 
and to stahilise the positioxx of the scientific 
workers attached to the associations, it has heen 
decided to extend the period over -which financial 
assistance is to he given. 

JJany other <g|^ueries alscr^ ooxne to xnxnd. 'Which 
systexn of research for. the fighting services is 
the hotter, that adopted hy tlxe IBoafd of the 
Admiralty and the .Air JVIinistry, or that in force 
at the 'VVar X>epartm.ent t I>oes the eoxnmittee 
consider that it is desirahle that the rc»spoxxsihility 
for the axTraixgement , of axxy research undertaken 
at -the Research Xlepartment, 'Wool-wioh, should he 
vested even nomip.ally in a ** Ohief ^kxperinten^ent 
directly under a I^irector in the IX^jpartznent <^.of 
Ho 3002?;' '^on. 1 
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the IMaster-Oeneral of the Ordnance,*’ paxtibulari 
when the ofixce of chief superintendent is helA^^ 
.sd-temate1y hy xxaval and military officer»' 1 ^ *3[*hilp 

alternate succession must constitute a disturhing 
factor unless this axxd the other snhordinate 
administx^atiye posts iix the Department held 
ofixoers of the fighting services are sinecxxreS- 
V regards meteorological research, the S?ul]^3 

Oomxnitteo refers to the impact- of the work of 
IVIeteorological Ofiipe oxx that of a xxxpnher of difierent 
depairtments, to 1* the rocorpmendation made aft^Sjt^ 
the War to' transfer it to the Oommittee of 
I*rivy Oouncil for Scientific and Industrial Research ,p.' ’ ; 
axrd to its attachment to the Air IVlirxiiBtry iii lOlfi.'*' 
Dut no opixxioix is expressed regarding the dpkirj^-^^^ 
bility of this «^rangement, which the Sub-Oomnutte^v 
must have heen aware has been the sxxbject af,. 
good deal of" informed criticism. There is \xxo'"'’ 
reference to the present unsatisfactoxy sti^te 
of the Oeological IMusexxm, although tlx is nxattV^ 
■was the subject of stroxxg conxment in tlie last 
report of the Advisory Ooxxncil for f^cieixtific ax-^ll. 
Txxdustrial Researclx. Wo fail to find any reference 
to the xxeed for research ixx the social sciences as 
distiixot from medical research, or for axitlxropo- 
logical and geograpliical research ixx coixnexioxx -with , 
Ooloxiial administration- There* is a fux'tJxer ornis'* 
sion, to express any opinioxx regarding the jxreaient 
state of veterinary research ixx spite of the fact that 
this is a ixxatter which has for some time past 
exxgaged the earnest attexxtioxx of the cliairmaix of 
the fc>ub-Oomnxittee- 


On only oixe subject of importance has the Suhr 
Ooxnmittee expressed definite views. These ocemr 
in the last thxee paragraphs of the report and deal 
with the publication of scientific knowledge. The 
Sub -Oommittee rightly considers that the pre^^nt . 
-V^ariety of xneans adopted hy difiezent Govejntxxnenh,: 
depaxrtxnents for the publication ef resul^';j>;e^^‘ 
scientific valpe is not an advantage. Ifiaoh ■. 

xnefxt has hciexx a guide to itself”ixx the matter, 
Bu£Q.oient account has not "been taken either of . 
xxeed for co-ordination and urxiformxty of 
tion of iresults obtained tiry xnen of scieixee 
Grovernxnent- service, or of the importance of a 
ing their contributions to knowledgeas contribu-^ 
to the cdxnmon stock, inseparable fxrom thoiip 
scierxtific workers outside the Oovemment serVii 

It is,** says the Sub -Oommittee, incuxnben^ osn^ 

the Oovexmnent to avoid adding to the mae^ 
publications that must be searched ^y spient 
workers if. there already exist ade< 3 |.uate means Jfo 
the purpose in the scientific world-** It op 
that. ;thei ‘.'paost efioetive, , p-trblicity^’ 
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tyy xrk^0^4s <^-:^lke» JR^c^ceed^'n^^ ^irkd 
€>t t^ttG ‘vsiX%oxi& l^ct;;t‘xiLO«^ ekX%<3L t>oo|:i.Ti.ioei,l 

fo'i^arxisstls, jbtit>liox^o %a.iii<3.eirto>l«:e]nL €|»t; o^: 

Im^kSrsrX^'VLsit wozrlsLOjrs l>SL]:l<5Le<3. -fcogotJtxexr for* t}lx& 
poire. X-fc 'fela.03r«3foiro onr%rl@fiL,^08 -felro jpoKsifellitiy of 
naoiro oasttoxxcieHi xis& l»oijn.^ mckdlo l>y Ooyor-riifriorL’fc 
cXopia.jrt>mozx'te odf t/lroi^o cb^enoios jand of diir^^o-fc 
coia-fcril^viitioxra t>oxvetx'ds islao c*.o«fc of'stxoli po:l>lio»fcioxi« . 
JE^idoxxIvly i-fc <3orLiEdLdoz*£» t>Jb.£bi> ■tlaio ,ii:i.oiro€b«e>, m.a*d<e Xrr 
X&^4!S, of flro *X'x'o«bmrr*y grrbrxfi -fco t^tre Roya,! Soofo-fey in. ^ 
aid of pirfelicaf-iorLs, lias Tbooxi. -fciiotroxxg^lxly jlo-stidewSl, 
and it> is pormissilxlo t>o assiroxo 'fclxatTi an. applioatvion. 
fox* a fn.T'tilxojr IrLOiroaso -woxxld l>e> x-eoe-ivod favoixi-alily . 

Tlx is is i>licv oVily l^x-i^lxii spot ixx axx ptlxesirwiso dnll 
svi.irri.iixax*y of tlxo mtitlxods *l>y w^lxioli tJxO States fostoxrs 
x'osoax'olx, oSiilxeM: ixx OoAre>x*xxmoixt lal>or*atox*ios staflod 
l>ypx*ofe>ssioii.al Oivil S^oxrvaxxts ox* iix Sta'I&o-xxxaijnLtaixrod 
ox- -assistod r“osoar<5ix ixistitixtioxis. Xt is ooxxoodod 
tflxat soolx a sta.xx\rxiax*y ^vill sox*v€5 a usofxxl pixx*poso i 
it xxxight, fox* oacarxxplo, stixixxxlato rixoro parliaTri.on.t- 
ar-iaxxs to talco aix actixro iixtoi*c>sst in a nxattor* of 
vital impox*taxxoc!» to tiro natioxx l>y oxxalrlixx^ tlxoirx to 
ap£ix*e!ciato tire irrflxi.onoo of soie>rxtifi<.^ x*osoaxroli on oxax* 
sooial axxd csoonoxnio life>t, l>xit it x’V’^as soairooly 
nc!>C€rssax*y to Ixavo callod togotlrox* so onxinoxxt a Irody 
to ooxxipilo "wliat ax> 2 >oa.x*s to l><3 a digost of vaxrioxxs 
clopairtmoxxtal xxreniciiOzranLda* tlxo oixly 03c<ixxi*sioxx ixxto 
xrrattors df polioy Iroing tlxat ixotod alrovo. 

Tlxo ooxinpositioxx of tiro Snlr-Oom mittoo possifily 
aooonixts to a C!ox*taixx oactont fox* tlxo natxiro of its 
i*opoi*t. Xt is sxxi:*pi*ising, Ixorvov'ox*, tlxat its xxxoxnlrox*s 
^did not roaliso tlxat tlxo follorving passago, talc^oxx 
from pax*agrapix ^30 of tlxo xroport, doaling >vitlx tlxo 
ItosoaxToix OoxxTxcil of tlxo IVLirxistxry of uA.gi*ioxxltmro axxd 
i^islxorios, noods only tlxo sxx'dstitxxtion of X>opairt- 
rrroxxts fox* ** Xxxstltntos to o^cpiaixx tixoix* o^wvn 
failxxiro to doal f nlly witlx tixoix- toxrxxxs of xof oi-oxxoo i 

A Tbody ooxxslstlxxg xxxaixxly of tlxo Ixoads of 
Jnstitixtoiii oxxgagod fox- tlxo most pax-t oxx xrosoarolx in 
iliffiaront dolds is not, Ixorvovor, woll adaptod for* tlxo 
<^oxxsidox-ation of xrosoax-oH polioy, X>irootox-s of 
f rustitntos not xxnxxxodiatoly oonoomod oart Ixardly Ixo 
oxcpootod to olBfor*- opinions^ on. ^xxXijoots oxxtsido tixoix- 
oryxx splxoxo cxr "to ox*itioiso tlxo 'woxrfe: of Xnstitxxtos for 
wlxi^lb. tlxoir oolloagnos on tlxo Ooixxxcil aro xxn- 
modiafioly rospoxisilWo.’* 

Tos»il>ly if filxis IRosoarolx Ooxxxxoil iroxxslBtod 
of dirieKrtdrs of institntos its offootivonoss mxglxt 
inoroaire,. «md pdssllxly if tlxo diroptors of tlxo Marions 
^■'^etsoarolx ddpartxnonts f&ad l>ooxx ozxtanxstod witlx tlxd 
t^^slc: of propeuring a parolinxinairy roport for tlxo 
grxidaxxpo and pi6nsidoxration of tlxo two ^fixxiotoxro 
v^'wlxo 'on tlxo JEtoooiStrolX' Oo-o»dination 3ixix- 

Ooxxxxzdttc^A tHo dxxal report mi^lxt la^-v-o Iroon^, a 
. xnoro MbttefiHrOtdlcy dobxxmont^ 

2 ^ 0 , .Vox.. 




T'lx^ \Ar 9 ty tlxn World mig-Ht s:o. 

W'<yrt€M^ m <X'nd JP^oreoa^^ 

Ye^Cf^'Tjs ^ 2 d Artiolos and a T-«oc 5 tTxro 

liy WL. O. Wolls. l>p. xci h- 30 X. (I-iondon : 
S^IrniBst' ] 3 onjn,j^utd., 1 ^ 23 , > dd,< not, 

Oo-n^pxr-fl&oy - for cl TTorZd 

IRew>t>u;t'io'rL . ^ ]By O- AVolls, Tp, Idd- (I,.ondoxx : 

yxc 3 toxr=OoUaxx«a!; iL»td - , X 02 B,) not. 

of soiondo O'wo a dot>t of gratitixdo to 
IBdr. H, O. Wolts, Ho -was t>om. xvitlx a 
pajssion to xxxaico tlxixxgs Ixottor, and tlxoro is ixrrplioit 
in all Ixis writiixgs tlxo viow tlxat tlxo advaixooxxxoxxt 
of soioxxoo ancij^tlxo applio^tioix of soiontific lmo"w- 
lodgo is tlxo indisponsalrlo xxxotlxod xvlxorolry tlxis 

ond may l>d aolxioArod. Tlxis passion Iras lost noxxo 

of its iixtoixsity S(S tiro yoars iravo passod, traco 

of cynicism iras oropt in. ft o-romains as oagor, as 

impationt, and as yorxtlxfxjLl as oVdr. Ho Iras not 
acorxxxmlatod a sorios of triolsLS "wlxiclx lieo performs 
for tiro prxlolic amntedxxroxxt or poixr ^^^!#pator los 
Ixoxxrgoois.’* Ifo argrxos, dol:>atos» and ploads lilco 
tlxo yoxing xnan jxrst irocoming aw-aro of all tlxo 
alrsixrditlos, comploxcitios , and possilxilitios of lifo, 
USTot to lx a VO grovm old, w-oary, forxxxalisod, or 
pontifi-oal is an aoliiovoxxxoxxt. Hxcxxlroraxxco axxd 
vitality, a passion fox* tfa.e dottor ordering of society, 
a iroliof ixx soionoo, are vritlx IVXr- Wells as tlxoy ixavo 
always Ircren. Add to tlrat a sixetlx soxxso of xxndor- 
standing Ixow^ ideas and oxcporioxxcos x-oaot xxpon 
difitoront typos of xxxon axxd -woxrxoxx Ixrorxglxt xxp 
in difloront social strata, of sorxsixxg and oxcpx-ossing 
social rolatioxxslxips rvitir tlxoir ocoxxoxxxic Iracls:- 
groxmd : ronxomlror tlxat to roligioxxs arxd sestlxotio 
oxcporionco Mir. ’Wells is almost Avixolly insoxxsitivo., 
axxd wo ixavo some oxcplanation of iris positive 
aclxlovomoxxts, JELis xxxain aoixlovoment lies ixx iris 
novels. In tiroxxx is displayed an mxdoxrstaxxdi ng 
of social as distixxgrxisixod froxxx ixxdivxdTxal xrolatioxx- 
siirips axxd oxcpox*ioxxo€»s, w'iricir caxxnot l>o parallelled* 
Tiro oxcistonoo of IVIr, "Wells "“s novels relating to fSbe 
War will make it possiirlo in tiro fxxtNire to xxndor- 
staxxd Ixow xxren and women 'wexre adjected l>y tlxat 
crisis ixx Imxnan aifairs Irotter tirarx we can grasp 
iro'W any crisis in tire past affected tlxose wixo lived 
tixroTxglx it. 

Tlxis aclxievement, Ixowever, is incidental to 
TSSar, ’W"ells’‘s xnaixx pxxrpose^ w-x-ote Ixeoaxxse Ixe 

Ixadt lessons to teaclx- IHSveary no^ f^en ixp 

^ lias'' 'tried to, convey ixis ilessons ’in. scHtixe- otlSNiWK.- foopra*’ 
Tixxxs Jxc Ixas ^ven ns ntopd^i;;^^ iristories, newsx^l^r 
artidfes^'^ ■ matterr ''Wlxat .'forni.’ -ltd,, selects,-, 

, ;rftsgitjr ’'ns" 

dspBurts froxn -tixe form of tlxe xxf^vel,. We ibeoozxxe 

. - .ats ' -k~ • ‘ . ' ■ ' „ ' ■ . 
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<50iMoioias odT a. oeirt^ain tilaijaxic>s» euntdl a. o?eartia«i» clx-ywaa®. 'a.1>xra<5t>lox]t8 . XHa aoaxicLa “to ^wrar^tdixs^ “to o \ m .% 

‘X'lao ftiirtiJfck©^ 3MCr*. "W'oUs frond x]de>xi. axi.cl -wroncforr, of stody a^aixi. a^ixcl Ixa^lAr w] 3 Lat> 3 ^eo]plo a*ro sayiidg: "" 

“bldoid^li jb.ia i>o'wars may 1>o limitod “to jjoartrayio^ axid “wa-fcoli “tlxa tJbtoir faoaa. ]EEia 

■fcyiP®® ratitior -bldaxi. jperaoxnafft^ioa, aoi^de -vTurfcxxo a^lpxida litorary stylo, -wliioli. is ixo“fc uftsiditod “fco ooxi'V'oy “feldo 

“fco dojjairti, so:mc» ouxioln^ to loa'v^o Jdim, It a^^poars jidX 3 dl>le> aidd fiow of lifo axid . ooiataGt of xidaid wi“tid 

tli.a't it is oidly oontaot "witli. tHo fiosH an.<l tlio Ixot znaia, is ark xodcoxxtlx “w-oa^oxx for doalixi^ wittk^-C 

Idroatlx of stru^^lixi^ xixork and 'womon tlxat mo'^ras aoadoxnio nioetios. 


Ixixn to Idis l>ast “work- Wlx^n Ixo oontonxplatos man 
in al>straotion Ixis tami>aratnra falls. Wlxan lx a 
xrisxxalisas -d , JQ^, and CJ^ as typos of sooial olassas 
ot, and <?,and brings tham to|g:atliar,Jh.is ima^izxation 
is fnlly o3cartod, Ixis lmm.our is at worlc. Ha fiasHas 
ont romarks -wliioli. illnnrinata onr sooial prol:>lam.s- 
lEtnt whan ha ha^ins with olassas <»., 6, and c, his 
powars ara not stimnlatad in tha sama fashion, and 
tha illuxnination is oorraspondingly radnoad. 

( 1 ) It is a hold thin^ to oollaot and pnhlish in 
hook forxn artiolas from naw^spapars on topics of 
tha day- Hnt thasa artiolas stand tha tast. Thay 
hava vitality and xvidth of vision. Tha topics dis- 
oussad ai^ via wad in ralation to a hroad haok- 
gronnd, and thns stand in contrast to tha oomndon 
rnn of jonrnalism in which tha attitnda of tha day 
alona is raprc&santad. Tha thonght coxnmon “to 
all thasa discussions is axprassad in tha follow^ing 
san“t>anca. ** Whila wa ara raprasantin^ life in 
melodramatic colours as a stm^^^la hatwaan tha 
* Havas and tha * Have-nots,* tha loss ronxantio 
and in'tarasting reality of a stm^l^la hatw'aan 
sciantihc organisation on tha one hand and tha 
alliance of personal ^raad w^ith chaotic stnpidity 
on tha other may ha nndarmining all tha ^p-ounds 
of onr melodrama.** 

It is on accoxint of this emphasis on a soiantiho 
ordering' of oixr a£Pairs that w'o shonld ha gratefnl 
to ISSjjr. Walls- IMCan of science ara only too apt 
to ooxx“t>ant thomsalvas "with tha application of 
scientific method to their pairticnlar sphere, and 
to w'atch vdthont protest tha nxxsy stamatic , slxoxrt- 
sighted , and hlnndarizxg attempts to mczx<5L otor 
social and acozxoxxxio organisation. It may seldom 
fall to man of scianca to go thamsal.vas outside 
their spheres, hnt they ara nntma “to their guiding 
principles if they do not urge that those who move 
in tha political araxxa shonld a“ttamp;^ to plan and 
organise in w'hat is essentially the spirit of sciaxxoa. 

!Mr. 'WTalls adxnirahly fnlfils this task of appearing 
as tha prophet of tha scianti€bo method in tha sooial 
held. Ha m at his h^st w-heqa he is in contacTt “^ith 
a concrete problem. In »thms hook is Inolndad a 
lactnra given in Haris, which .is« as ha “tells xxs^ 

mnch more closely written than the rest of the 
hook.** It hi not so alive as the ;rest of the hook* 
^Mr. 'Wells moves ^"awkw^ardly in the World of %h- 
No. 3oe2.--^oi.v xaaej'f , , ' /C-"': > 


<2) Vintxat has jnst haan said applies to ** The ^ 
Open CSoxxspiracy,*' DMDr. Abells has attanxptad to-' 
set down his programme. The hook states ** the ' 
essential ideas of my life, , the perspective of my 
w^orld. - . . This is ray religion. HTere ara nxy ’ 

directive aixns and the <hriteria of all I do.** Iteaders 
of ** William CJlissold ** • w^ill ramarnher hearing of 
the open conspiracy.** In that vivid w^oi^ is 
conveyed the idea of the co-operation of men '^nd 
vromen of good W'ill and wnLde ontlook in the tnsk 
of producing xvorld order and harmony. The p^o- 
gramme as snggested in ** "W'illiam Olissold ** ;.is 
jxxst definite enough to he real. It is not formalised 
or presented in an orderly fashion, hnt it comes 
thmngh the incidental disonssions and desoriptioxis, 
and comes, moreover, w'ith freshness- The hook 
vihrates- It is exciting. It is concrete- Hlere 

Mir. '%Vells at-tempts a fnllor treatment, nxore logical 
and more abstract. It has ixot the same com* 
polling force - 

Interesting and conspicixonsly sincere as the 
hook is, Mir- ^W'ells*s gexxixxs is not w-ell stxited to 
this kind of presentation- In the novel form he 
can suggest the case for the control of population 
or the stabilisation of prices so as to make them 
overwhelm irxg.. He can show how absurdly sonxe 
character fears the one and another character 
nxisundexistands the other. H-ut when he tries to 
state the o^*8e in essay form, the res kilt is somewhat 
oonxnxonplaoe and even Jejune. The nature of the 
programme m“ust already he familiar to readers 
of the novels t the organisation of world j^xeace*! 
the world organisation of credit, “transport, and 
staple production, population control. He looks 
to its fulfilment coming throij^h inf ormal groups 
of people in substantial agreeinent with the,,in®4n,^ 
points in the pre^prarnme who will work for it* . 
would -airppear that iNSIr- %V"ells has been imp«OB«o^S^ 
by the success of Holshevisnx and Hasoism 
.captuxnung the inxagination. and in foon eing the ; . 
energies of yo“«ng people, and hopM that his verjif' 
different programnxe may do as mxxeh* \ 

purely there is all the esULf erea^oe in “the Aworld, 
between the ideals and dognxas of the IB'asoists and^ 
the Soisbevists, which demand from “the zxxass 
' the ir adherents xn^ere, blind adherence, -and Mr* 

‘ WJ^ehs’s ■ progratnme whisch . ‘ ' . _ , 
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iilbo o£ 4S^iei3:i.oo etxt. a.icl tio fito<^ici»l. l3ot^t>4ezrxii<3t9:rt> 

aiotidl of «ir 0 .oc»|>t:dLzi^ OTHy of ’W'ftiolaL -fclao iKa-foirmocl 

iiirboll:i^oxioo cb^porov'oit* ’X'Ho o^pon ^otum^xr&^iy ** is 
xxot> to a*oHii&Vo it>» ;pc5eboo£i3Ll x-ovol^tiioia. isoi 

'wa.y. Tlio |ilOx>o poirixfiLjp^, irx tlxo Joinit/ 

49kX>p»sro€bo]x. t>o ^profelc^ms \>y t>o<xo]ri.ox*8 a» 2 x<f 

«t>i3L<lezxf>s . ijx OXJ.X* xii:xiTEr©irsit>ios, of Mjt. Wolls 

£$}pp£k]fe&s €10133 owlx«tt^ sligixtiiri^l^r, aurx^i in fiio lxoi>o t>ha.t^ 

»ojfi3.o <i«ty t/lxo ^r^Gbt feody of xxx&n. •fcx'fitirxodL in soioxxce 
will x-ofxxao to iroma-in oo33.tooti witix t>lxo jrosteicfiorx 
;of tilxoir met>l3od» to na^ira-ov^ fiolds, a^d will inaiat tlx49bt. 
trlxoy l>o «tx^j>liod to tlxo wido a/23.d difiEkcixlti j>-rol3loirLS 
of aooial or*^exn.i»at.ion . -A., IVf . 0.-S5, 


'X'lie Ctit£i.neoi 3 s Oiircrui&tion* 

l^tcMocL-’LrG^staXji €>jr t?he, JFI'U.TifvctTi, /Slcir'Th e^rhet 

Hy Sir- 'X'lioina.s Hiow'is. 3?i>. xv -+- 32^, 
(ILiOxxdoix : Sliaw' and Sons, I-it>d., 102T.) 37^, €id. 

not- 

^i^^OJVT.X5 tinxo a. ]|3a|3ox* was sorrt to a. coi7ta.ir!L 

eocsioty foT* i.>xil>li<3atioii ; tlxc^ oommexxt made 
ojioTX it 'was : ^ * WlxooA.ror' iiTxdortaliies to aot as 

rofoiroe w'ill jhtxvo to do a y oar’s solid worlc boforo lio 
sonds iix a rejj>ort..” THe- aotlior of tlio i>sroson.t 
1 ‘oviow fools mxxoli. iix tlxo samo jxositioxx as tlxo 
jirospooti VO rofox-oo- Sir Tlxomas "Lowis Ixas strxxolc 
right oxxt ixxto ixow^ ooixxxtry arx<l vor 3 r important 
country. IVToroovor, it is a mattox’ of groat intorost 
that tho coxiixtx*y is xxot vory far away. ’X'horo aro 
^cw parts of tho human framo vrlxich tho doctor 
can soo ; ^witli regard to most Ixo has to go on 
irxforoncc. Of tho foxv which ho can see, the shin 
is one. 

The stcx> forward with regard to the shin is that 
it is now" heginning to ho regarded as an organ - 
Although, of course, it has long heon a common- 
X>lace that the jxrincipal regulation of heat loss is 
cairried oxxt in the shin, thoxight has xxnooxxscioxxsly 
settled too much round this w^ord * ixxtegumexxt * 
as heing s 3 mon 3 mxous -with ‘ shin.’ Whilst the 
ixKXpoxrtanoe of the shin as a oovering oannot he 
over-estimated, its importance as an organ of the 
hody which undergoes physiological chaxxges in 
txnxson with other organs can he, and has heen, very 
much under -estimated. 

The sigxxifioanoe which the shin has ao4q||^uired in 
the eyes hf thl>se concerned with the 

of the human hody has arisen feom 
several, circumstances ; of these, one is the recent 
eaepansion. of hnowiedge with regard to the 
oapilXary chonlation ; another is the action of 
. radiation, •tihatra*'^^ and otherwise ; and a third. 


though in a more restricted way, the actiorx 
*y£ certain poisonous substances xxsed in the 
’’W^ar. 

3ome such ooxxsid^fatxons as the ahove "will 
mahe many readers w-olooxhe, and w-eloome ixx no 
small measxxre, The !31ood- vessels of the Hxxman 
iShin axxd their Jttesponses. ” 2V3toreover, Sir Thomexs 
h^ew-is tells us ixx the preface, his original olxject in 
coxxxnxencing the hook: -was, to state in a coxxsecu- 
tive axxd orderly *way the ohservatioxxs which he 
had made oix the exxtaneous vessels. IBut this -was 
not his only reason for writing the hook. r<.cgard- 
ixxg edxxoation from the point of vie-w of a teacher 
of medicine, he w"as px^ompted hy a desire to 
stimulate a wider study and toachirxg of humaxx 
physiology ; for knowledge of healthy xxxan forms 
the most manifest and ahidixxg hond hetw^een 
physiology and medicine 

Ohax>ter i. is introductory ; it has to do largely 
w"ith the anatomy of the vessels in the skin, hut in 
the second, third, and fouxrth chax>ters an account 
is given of hasal reactions on w-hich the conceptioxxs 
in the suhseqt^^^t chapters are fouxxded- These 
reactioxxs are foxxr in xiumher : 


aectoXion. 




AXc»o;lukul»ixi. 


'WXxit>e T’c»€bcXlo3:i . 
]ro<Lctt>loix. 

i 


X**liatrf? of rc»<l a.r«»A 
tstir'roix.n.tXiia.K 
E»tjrol£o. 


Wl»e>a.X. 


OonUo MXrolsXiit 9 . 
VI«oi“o«.» Kt^r-olcfs wiU* 


or- 

aXi-olces wtt.Xi 


SUU naox-e clraat-io 
»Xlmu.la.Xioxi e 5 CC«jc>X 
lu cti*irCi of 

AexxHlXive 

^vluairo XXio stXmU" 

lAtJou 'wlxiijlx 

ordin&rlla'" -^ro- 

«L X*GCl STGaO- 
tXou CkxiS AfikrG 

xTiAV x^^oSxxoG ^a^. 

wtxexxl. 


Oon 1 >r«x.GtJoxx of Bxxxa.ll 
'V^C&BBelK. 

nolaxcaXlcxxx of Bxxxall 
G’Utan.ootxB 'v^oasela 
duo t>o Xlio local 
X>X'oclu«;:XioTX of a 
clxoxxxloal dtlat^ox:. 

^xcLoriL xxorvouB srotlexc 
froxxx f.lxo alxuBod 
ax'oa otxuaixXKC ew- 
fonTflrf dilatXoix lix 
t>txo vlcXolty. 

X>uo to xxxc;reaaod 
-pomxGalxIliXy of 
tilxo wallB of Uxo 
small cutaneous 
Xfesscla. 


Of the four reactioxxs named ahove, the w"hite 
reaction appears to he a physiological xesponse, 
possihly to stxretching of the skixx. The sigxxihcahoe 
of the whole reaction is somew-hat uncertain ; 
Indeed it may he perxxxissihle to raise the philo- 
sophic point with tlie author. X>oes it follow that 
axx observed phenoxxxenon necessarily has ^ signid- 
canoe ? Xf he cotdd dehxxitely axxsw"er that xgi^uestion 
i^x\ the aiffixmative, biological, science 'would he 
ea<9iiGxr fcKT those -who pursxxe It. 

To retxrrn fxrozn this cligression, there remain the 
other three phenomena, the red reaction, the dare, 
and the wheal. These are the result of a IcMsion, 
ever . The of the succeeding 
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oVia.]pt>or‘» is -fco l>li,oy ajpo iresuliy of tslio 

leisiozx ; 'W’lao'fcixor only iro«3L x*oa.ct>ioxx ooomfs, 

or t,Ho ro<i roBuot^ion ;£>lx&s -fcl:!© fla,ro, or* “tHo wlxote 
^ iilxro© do^poTXcls xxjjon iilxo ox-fcefnii of tilio losioxx- TClio 
oomj>lot>o ros]>oxiLSO;^ liowovor, om.i>r4£i/Cos -tlio “wlxolo 
■fclxro^, «xn.ci. for flxctt' rejctson. iifko aiixt^lior irxolixcios t>]xo 
w-lxolo 't.lxroo in t/ixo -fcorra t>hio Tlxo 

t>rij>lo resx>c^nset -tlivis oonsisiis of : ( 1 ) a* ftf^riotily 

looalisod cfiomioa*! s-fci mxilaijioxi. ; <2) €tn «t3E:oxx 

rofio3c ; (3) *Ln inorea-soci i>orxnoal>ilit>y of iilxo 

vossols. 

f5oTOo igroat> man lias ciofinc^d -fclxo Tnission of 
soionoo as l>oing ±>hi& rocinot>ion of xxnmorons 

Xiii.on.om.ona trO a fove simx>lo nndorlyingf xirinoix>los. 
if -fcliat; i>o a 1>mo ciolinifcion. Sir Tliomas I-*o^v'is Iras 
futmislxoci an oicoollont/ e:x:amx>lo of -tiio soioni>ifi.o 
mofliodL t for flxo fiiroo indiviclnal oonaxiononta of 
•fcho ‘fcrix>lo rosx^onso arcs all, aooording -fco Ixim, 
"fcraooalilo -fco a sini^lo canso, namoly, tilio liliora-tiion 
of somo jirodnotr of t>issno disintiograliion a-fc frlxo soati 
of -fclxo losion. - *T'liis x^rodnof, vw^liicslx iio regards 
oit-lior as liist>axnine> or as some tilling eltjsely akin 
■€o it;, and wiiieli. lie terms a liistamine-lilce snlistance, 
axijiarently does tliree tilings : ( 1 > it dilates tlie 

vessels at tlie immediate site of its x^rodnction ; 
(:2) it stimulates xxerve endings tlioro, vrliioli, as tlie 
result of a^con refioxes, dilate tlie arterioles over 
tlie area immediately surrounding (tlie flare) ; and 
(3) iner eases tlie x>< 2 srmeal>ility of tlie vessels so tliat 
exudation takes tlxrougli tlieir *walls (tlie 

v^eal) . 

In a eertain numlier of x^ersons, 01iax>ter ix- 
vrill aivaken- oonsideralile interest. In it Sir 
1'liomas X-ewis reduces liums of long-latent x>^**iod, 
tf.e. liuims caused liy radiations, diclilordietliyl 

sulx>liide (* mustard gas ’), etc., to tlie same general 
tyx>o as tlie more immediate injuries to tlie skin 
Xiroduced l>y freezing, stroking, etc. Tlie sym- 

Xiatlietic reader will want to know" mucli more 
from Sir Tliomas tlian lie tells. Tliat 
tlie laliei of all great ivork. 

Tw"o arise at once. 

(I) It is tlie general ojiinion of x?orsons wlio deal 
witli suoli lt>ums, tliat, given a lium of a certain 
initial gravity, tlie time taken for kealing differs 
greatly according to tlie cause of tHe l>um. A 
l>um caused l>y Ixot w*ater w^ill keal ranpidly, an 
Xl-ray I>um slovrly, and a mustard l>um neitlier so 
rajiidly as a scald nor so sloAvly as an 3C-ray lium. 
Is tliis "belief w-ell or ill founded ? ArxdL if weli 
founded, wliat is tlie exx>lanation ? (2) It is tlie 

belief of tbose w^bo see mucb of nmstard bums ^I 

tbink it is tbe universal belief of sueb tbat one 

xmtstard bum sensitises tbe subject and tbat a 

ISTo. 30e^, Vox*: 


*t^XTXjv 

series renders bim alxnost incredibly s<»nsitive tb 
tbe gas. Is tbis belief w^tl foundcKi H Ajoudi if so, 
wbat is tbe explanation ? I am speaking nciw of 
deffnito bums in wbiob tbe epidermis coXnes away 
at an early stage. If tbe epidermis, wbile still 4^9^ 
merely expelled a certain amount of 
bist amine into tbe underlying tissues, *wby tbe 
difference in tbe time taken for bealing as com- 
pared w"itb tbe gravity of tbe initial lesion ? 
"IVben tbe body is rendered sensitive to mustard, 
is it really rendered sensitive to mustard or merely 
to bist amine ^ If tbe latter, does a scald render 
tbe body (not at tbe site of tbe scald) sensitive to 
subsequent scalds ? 

Tbe consideration of tbese more exifensive 
lesions forms a natural transition to tbe latdr balf 
of tbe book. Tbis deals largely witb tbe general 
regulation of tbe blood flow- over extensive s^eas. 
Sucb topics are treated as tbe colour of tlxe ^kin, 
tbe relation of blood supply to tbe metabolic ;^rO“ 
cesses not only of tbe skin but also else w^b ere, tbe 
degree of tone maintained ni. tbe various vessels of 
tbe skin, and so fortb. Tbesse subjeots are discussed 
along tbe general lixres indicated in tbe earlier 
chapters. A certain amount of tbis portion of tbe 
book is not outside tbe region of coixtroversy, 
^wbicb fact does not detract fronx tbe necessity of 
reading tbis w-ork. Indeed, anyone v-bo reads it 
will close it w^’itb tbe fixed idea tbat to leave it uxi- 
read is to be uninformed on tbe colour and ax^pear- 
ance w"biob tbe skin presexxts botb ixx bealtb and iix 
disease. 

Tbe book is prodxxced wdltb tlxe meticulous care 
to w"bicb all Sir Tboxnas I.*ew"is's readera arc 
accustomed. Tbis apx>lics xxot only to tbe form of 
expression and tbe type, but also exninently to tbe 
illustratiozxs. S. 

Arx E^rxeydopaedia of Agiriciiltuiro. 

JET cietr Herausgegeben von 

JBV. Aereboe, JT, Hansen und Tb. Itoemer* In 
fuxxf Handen. Hand Hleferung I, 3E*p. IS8- 
^>SO gold marks. Hand 3, Hief erung 12(3. 

S-80 gold marks. (Herlin z Haul Harey, I©:2S.> 

some reason not altogetber easy to undeX*- 
-Jt? stand, Oerman publisbers bave not taken 
kindly to tbe idea of publisbing enoyolopssdiMi of 
agriculture. It is forty years since tbc wreXl-3tenb'^#n 
Handbuob dLer T jandtwirtsobaf t <>f von 

der Oolts was issued, and durin^g; tbe intervenb^ 
tizne tbeire bave not only beem. great obanges in 
agriculture itself, but also large Mioydopsediaa bave 
been publiebed in England, dmetrioa* aaad I^enmaxk;, 
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^xTiihr 

m^THL «j[3t03r'0l.ox»ae»dio »€«ario& o£ 'vx>Iia.iia.eis lx«b3 1>eoi3. 
is«iiodt -.UTara^o©^* l^<yvr BidCcugisrei. IPctiiX ^ajroy euro 
Sb xiow * 3 E I [g UttdLX>ixoJa. , * of wlaloli. i>l:io &c&fi -fcwo 
ooctloxis l3L«bVO roaboiiodL 

'3["‘lio boolc is 'WTOt/'fcoxi. for -bbo a-grlonlt/izrisb, osjpo- 
oio^Uy for bbo sb'ia<ion.b ebi:i.<f loobixror in ek^rionlbnro. 
Ib givoa a, oonoiso aooonnb of bbo ^suTtoxts bretnobos 
of bbo wtibjoob brongbb 'woll ni>-bo-<3Lcfcbo eLn<l ombodly- 
in^ mot lorn idto&s wajA rosnlb®. 

Xb difToret in jdetn froxn bbo ordinewry onoyclo- 
jpsodia*, boing ^ ooliocblon of sborb broei^bisc^ £knd 
nob abrbiolos a^rrerngod ei,l]pb«irbobi<5a.liy- Tbo fivo 
volnmos aro bo cioa,l ros 3 p»oobiv"oly wibb i <1) Oonorebl 
a.j?rio«lbnro, -jLiiTolviciing ibs bisbory ci»nd tsoonomios, 
org^]Oia£i/bioTx, bnatnoo fibnd znorrlcoblng ; soil etncl 

soil metna-gomonb ; (3) cro 3 ps ; gonoro.1 a^nimcLl 

bnsbebneiry ; (i3> Hj>ooial eLnimebl bia-sbe^ndry* 

T?be soil soobioTx is 'wribbon by X>r, F. Sobnobb, 
bbo w^oll - k:nowi:i CLUbboriby in Sorlin, -wbo bets 
ma.ns.gocl bo oonclonso inbo forby sn oacoollonb 

c^omnisry of bbo i>rosonb j>osibion of oxxr Ismo'W'lodgo 
of bbo origin, bbo obomiosl snd jpbysiosl jiro^orbios 
of soils. Tbsnlcs bo bbo “vrorlc of bbo Rnssisn 
invosbigsbors, sc^il oJsssifiosbioxx is no^w* on s brosd 
basis, bnb bbis n csoossibsbos bbsb bbo sbneionb and» 
sbovo all, bbo bosolior, sboixlcl Icno^v soxnobblng sbonb 
bbo i>roi>orbios of ,obbcsr bypos of soil, snob as bbo 
sboppo, blaob oarbb, alJkali soils, in ordor bbab bo 
Tnay apjDrooiabo properly bbo proporbios of bbo 
brown soils wbiob proclominabo in Oormany and 
obbor parbs of liinx'opo. Tbo nooossary informabion 
^s oloarly sob onb w^ibbonb nnnooossary dobail^ -A.b 
bbo ond of bbo soobion bboro is a small lisb of Oorman 
boobs in W'biob bbo'snbjoob is pnrsnod fnrbbor, bnb 
in noibbor of bbo bwo boolcs bofoxro ns aro roforonoos 
givon bo original j>apors. Torbaps, in viowr of bbo 
gonoral nabiiro of bbo ‘ ,Handbncb,' bbis w^ae doomod 
I i nnooossary . 

l^r. IT- X-*Obnis, of X-oiptKig, doals wibb bbo mioro- 
biology of bbo soil, disonssing bbo parb playod 
by xnicro-orgebnisms in bringing abonb obangos 
of Imporbanoo bo bbo planb, and bbo Indnonoo of 
’ivabnral and arblbolal oondibions, Tbis soobion is 
somowbab in bbo sbylo of bis loobtiros pnblisbod 
««>mo yoars ago, and ib sbow-s bbab bo bas bbo oapa- 
cit-.y for rodnoing bbo onormons snawss of xnaborial 
oc:>Uoobod in bia ** BCandbnob desr landwirbsobafb- 
liobon !£tabbCKriologio ** bo a simpliciby of sbabo- 
monb bbab ^ oan - bo followed by bbo ordinary 
stndonb. 

X>r, XSCiinasingeir^ of Hlc^onboinx, follows wibb an 
^^’^oouuo.b of acnoboorology in ibs rolabion bo agrionlbnroj 
cliscuaslxil^ bbo indnonoo- of yarions olimabio faobesrs 
oxx bbo S>s%d ^t»sliby <dE a^^j^onXbnral orops* and 

3sro. -sDds. voju. a.3»a’3>. 


doyobing a ensobion bo bai], a very sorions bronblo 
in some parbs of Oormany, Tbo daxnago sooms bo 
bo oonsidorably groabor in Sadon bban in IPmssia, 
and gonorally wrorso in flonbb Oormany bban in 
bbo norbb- Tboro is also a nsoful snmmary 
of olimabio oondibions in bbo varions regions of 
Oormany , 

Tbo ATolumo dealing w^lbb orops is on bbo same 
general linos. ISiaob soobion is by a w^ell-bnown 
anbboriby on bbo snbj|oob, and wrribbon in a general 
wray^ gi-wing bbe broad onblines wribb nob boo mneb 
debail, and in pairtionlar no debailed referenoes bo 
papers, bnb alw^ays a lisb of Oorman boobs wbere 
fnll informabion oan bo obbained. X>r, Serbner 

deals wibb bbo ooreals, ryo, w'boab, barley, oabs and 
maise, glaring an aoooimb of bbo 'v^axdobies, pbeno- 
nxona of growrbb, emd bbo cnlbixral roq^niromonbs of 
oaob orop. Ib is inberesbing bo nobo bbab sonxo 
-winber barley is grown in Oormany albbongb ibs 
onlbivabion is diffionlb in Oroab Hribain, In bbo 
dosoripbion of bbo mannring of barley, groab sbross 
is laid on bbo need for snpplying all bbree nnbrienbs, 
nibrogen, pbospbabe, and poba^sb, excicepb wbere bbe 
orop is baben af ber one bbab bas been ibself bea^ily 
znannred. I>r, Oplbia’ aooonnb of pobabo cnlbnre, 
of wbiob bbe brsb parb is pnblisbed, promises bo be 
one of bbe mosb inberesbing aoconnbs of Oerman 
praebioo, 

Ib is diffionlb bo jndge enbirely from bwo soobions 
wrbab bbo boob is going bo be libe, and wre bope bbab 
in snoooeding parbs bbe problenxs of planb disease will 
be adeq[naboly dealb wibb, bbese being among bbe 
mosb dlfiQ.onlb in orop prodixcbion. In bbo soil 
volnxno also, w^ben lb is ooxnplebo,, wre sball bope bo 
bnd aix adeqnabo broabmonb of onlbivabion implo- 
m.onbs, and espooially of power for ’worbing 
bbem. 

Tbis idea of bringing bogobbor a gronp of ex^perts, 
ea»ob bo presenb bis general exeporienoe wibboub boo 
nmob dobail, bas abbra#obiyo foabnros, and bbo rosnlb 
is, so far as wro octn boll from bbo soobions pnblisbod, 
a snmmary bbab wriH boXp bbo agrlonlbnral loobnrer 
bo boop np-bo<~dabo. Ib bas long boon a roproaoH 
bbab bbo loobixros on agrionlbnro ba'V'o nsnally lagged 
bobind bbo bimos and ba-vo nob boon jcnodlbod by 
progress made oibber in rosoarob insbibnbos or by 
bbo body of worbors wrbo aro sbndyixxg oosb a»€b$onnbs. 
In oxebonnabion ib mnsb be reeognisod bbab bbo 
loobnrer wonld bawo an almosb impc^ssable basic if 
be tnried bo beep paoo wribb bbe groab onbpnb -of 
agrlonlbnral llberabnre. Snxnrnarxes' are bborefore 
ess0(nbial« and bboso ::ibwo seoblcms, bodtoabe bbab bbe 
.Ctennan Ibobnaiisr, ab. any rabev 'Will 'biS/ oaborod- 
.for bbe new * • 
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^Mtodexm As>];>lio^trions oT trlaie Kinetic: 

TTliesor^. 

Kiiri^ti^c. ^7te.crr2/ o/* C^ci»s&^ • i>&^Th 0 tx^ OTc-oet cxTh^ JEtxiJ'^r^^rvGe. 
J^ooJc whose. jPxxrj^ose -Is to CyomJbi.'rve the CyixxsisitxtZ 
JI>e.<Z'U.ot'ioThs tt^i.th ^eoertt JSscjcferi.'nxe'WXtxM.t ^dtxwLTto^^ 
i.Tv a. Gon/ve^hieirvt F^or^m, f or JSt'txxiert.t cxrwL Xrvoesti. 0 €Lt€yr ^ 
3By T^i'of. '^c^ona.rd IB. I-*ool>. Bj>. xvi -+- 5S-£5. 
^USTef'w 'STojtIc I IlVIo03rJBL"v<fc^-B[xll Bools: Oo., Iixo. ; 
l-roxxcioix. : IMcOxTCL-w^-idtill BixlxlitsliijnLg Oo-, Btxi., 

i027.) •2r7s, ^a. xiot., 

"■^^B03F*. BOIEB’S Ixoolc. is vory sinxila.!* irx 
JL- anoe i^o ±Jn& -wolI-lsLixo-v^n lVlIon.ogi::ai>lx Soirios 
of t.lx€t .A.xxxor’ioaxx Olxemioal Sooioty ; btxt;, altiliioix^H 
t-lxo ItirLCit-io ^■fclxoory' of ^asos lx as al"W'a 3 ?'s oocixjxiocl a 
very' imp>oirfcan-fc ^placo in. i>lxysical clxomisfiry, 'fclxo 
Ixoolc is fjTOXxi fix'S'fc "fco last; a ‘ tfOxcti aixd rofojronoo 
l>ooli: * of j>nro jxlxyeics. 

THo anfliox* olaims -wiflaL jnsfico t>lxat; t>lio Icinofio 
tiliooi'y of gases is t>o-cla 3 r j>€!!r‘lxaj>s flxo only field, 
in 'W'liiclx t>lxe nx^clianioal x^ict;viT*e lx as not> l>oen 
dimmed l>y fixe Ixrealsido’wix of onx* meolaanical 
conoejxtis ; l>ixt> it> is a sxirj>i:*ise t>o find Ixo'w fixe 
soojxe of fixe flxeor’y Ixas widened since flxo oxxflinos 
of fixe jxiofnjre -were draxv'n l>y Joule, OJausius, 
IMIaxcwell, aixd Bolfzinann. ISTexv' devolojxmenfs 
Ixegan in lOOS, -wlion fixe lxx*illianf exc^xeirinxenf s of 
Beirrin Ixroxiglif fo axx alxru-pf ezxd fixe Osf^wald 
sysfenx of enex^gefics, wliiclx ^professed fo reduce 
fixe af oxn and xnolecule fo fixe posif ion of sux>€*i^fixxous 
Ixypoflxeses- Ttl’Jxe jxroof given l>y I^errin of fixe 
real extisfence of nxolecules, and of fVxeir incessanf 
Josfling xviflx one anoflxer, lx as l>een accompanied 
V>y a second liixe of developmenf, ixx w'lxiclx ioxxs 
and elocfrons play fixe jxarf of molecules and afoxns. 
’X’lxese clxarged pairbicles provide new opporf xxnifies 
for sf XX dying fixe Isinefic plxenoxnena of gases Ixy 
elecfrical xneflxods, as in HVLillils: axil's defernxinafion 
of fixe Avogadro nuxnlxer from fixe xxxovexnonf of 
elecfrified oil- drops in an elecfrical and gravifaf ional 
field- In flxo same way, Blackeff'^s sfudy of forlced 
«. -particle frails is cifed, wiflx Asfon’s excporimenfs 
on flxo xnass-specfrograplx, as confirmatory evidence 
of fixe afoxnic and xnolecular w'eiglxfs deduced in 
fixe first insf ance Ixy means . of Avogadro’s Ixypo- 
flxosis. An account is also given of xxxeasurexnenf s 
of fixe xrxoan free path of eteotroTxs^ projected vritlx a 
■wide range of velocities flxrouglx gases af very 
varied pressures, and of fixe application of flxese 
electrical xneflxods (as alfemafives to olxservations 
of gaseoxxs viscosities) for determining molecular 
areaus. 

-^^notlxer ixnexc'pecfed Ixut very xvelcoxxxe feature 
of tlxe Ixopls: is an account (covering aixout twenty 
^OpiSi, Vox-. 


CjrxTiuiir T, X0^B 

pages) of IJelxye*® worlc on moleenlar 3cn4^ax^Efte-. 
Tlxe inclusion of DOelxye’s ** Ixeautiful ezcplanatioxi 
of tlxe paradoxical situation, . - . where tlxe second 

e« 3 ^uation held whilrt the one froxrx which it wad 
derived failed,** is justified hy the author hy reasorx 
of its relation to the Icxnetio theory, and of the 
desiralxility of malcizxg it familiar to American 
students, to whom it mighf otherwise l>e inacoes- 
silxle on acooxxixt of langxxage dififioulties and its 
omission from the usual referenee hoohs ; hut 
Bnglxsh readers "will he glad to read so 

elear an acooxxnt of a rather eomplex *prohlexxdL in 
op tics - 

The eleven chapters of the Ixoolc *are follofwed 
hy half-a-dos&en appendices. IMIost of these { are 
tables giving the numerical values of various 
constants and functions, hut there is also a -v^ry 
valuable summary of the xixefhods that have Ix^en 
used to def ermine the diaineters of xxxolecul^^, 
together wifh the data obtained for xxineteen of 
the sixxxpler gases. T. -MC. H#. 


Onr Booicshelf-. 

u4.7^^^^£.€x.l JS'ii.rxjet/ of ^rtrherioctrx. C^herrhxstrx/ , Vol. 2 : 
July 1, lfi:iO, to July 1, ItiaT. Bditod hy 
Olarence J. Wc^st. (JPxxhlislxed for ^S'ational Ifc- 
scarch Oouncil.) 3Pp. ^-U. (New Vorlc i The 
Ohemical Oatalog Oo., Ixic., lfi:2T.) 3 dollars. 
Tjhl:£: series of annual volunxc^ oorxstifutixxg this sur- 
vey was inaugxirated in order tixat< chenxists ixx tlie 
XJxxited States of America might he given a pc^r- 
specfive view of tlxe advance made in thc^ir varioxis 
fields of research (subject, of course, to the vex-y 
linxited horiacoxx defined in the tifle), arxd in orclc^i- 
that the ixxxpoxtaxxce of certain prospective re- 
searches xxxigxxt he adequately emphcxsised . Tho 
first volume, covering the fiscal year July 10^5/5-- 
July 102^0 of the JNTatioxial JEtx5!»searoh Oouncil, 
evidently proved acceptable, since the secorxcl 
volume, that for 1I12JO — 2T, has undergone (togetlxei* 
with its price) an expaxxsion of SO per cent. 

Ixx addition to recording aehievoxnent^ xnaxxy of 
the fifty -one contributors offer suggestions for re- 
search in various directions. The oxxxission of axx 
author index, froxn vol. i. is now xrepaired hy the 
provision of separate author indexes for Ixoth 
volumes ; in addition, a brief r<Ssum4^ is givexx of the 
researches actually xxndertahen under the plan out- 
lixxed in the forxner issue for promotin]^ co-operative 
researches hetw^een industries and uruLyersities. It 
is, however, somew-hat suxprisixxg to leSrxx that ** the 
laboratory facilities for ohexnicsd stu^^es in colleges 
and uxxlvexrsities, ou-tside of the leadhxg institutions, 
are abominable and a disgrace to learning. Anxoxxg 
the leading ixxstltutioxxs . . the great ndiajoirity 

are not heepixxg abreast of the times. The presexxt 
volume contaxns chapters* and deals, -writh an 

extexxsive range of subj^ots in pm?e' and . Sup pl ied 
chemistry.; ' . A* A* IE-. 
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•* 43m^ ^^mi^uceZ J^'idJb^lici^ityi^ of JStx.tM^ 
j^aM5i*CMr^ jyrel^o<2« f€^ th^ M^r&pciv’Cbt’io^^ of Or*fir<x»^»<5 
C?Aew»c«»//» . IB'faxiJc: O. VPIKitxiaoxr©, Eclitioi^-m-OliLierf . 

Vol* T- Tirii -+- lOS. ^ISTow* Yor-l*: : <Tobtxii 

.£b3r&dl jSouL^^ Xx:lo. ; Xfon^^oxi. : OHa^pixkarXi. fibixd 
j»:a.lX« r-txi., X9aT.> *7^- a<iJ. 3c»ot5. 

tC*xcxB soirloB lx«u9 ektii/Alxiod o, ar^oo^xiiaoci ]poBii>io3:x ets £t. 
XLse^ul a^jixrioti t>o arc^scsctyoli ^woirltoirs ebicxd otHoTs -wrlxo 
ci^x^o iarx tilx^s orga-xiio cli-©iiaList>ir 3 r. 

OC’lao lfibl»©©ti issexxo ocwrx'fcBtins j>3r©oiB© clir-csotiions, "wrlxiolx 
lieu'V'o Ibooxx ii3t<Xoi>OTX<3l^in^'t5l3r olxoo4tocl in. xixst>a*n.c«t, 

oa.xrryi3cx^ oxxfc t^luix^y orga-ixio i;>j*oi>a,jr«ttiioxxs. 
.Ali>li.oxi.^]x -fclxo ooi>t}.X’ji>xxtior's -fco i>'lils 'vrolxim^ ctret nnLa.ixxly 
^xxx^noeLn., "tfeo iixti«rxxa.t>ioix«X clua.r-a^’bex* oX tilae \xxx«i€>r'- 
t>Afe:axxs is irkclio«tt>ed i^y t>ixc» Xjsws'fc t;lxa,t> tiiiet listr oX a.\x-fcliors 
ixxolixctos ' 3fxa,nci.^» oX XXoUonrxaurx ( AmLst>or<ia.nni), 

X^p^worlslx <Ma.xxoii«t»t>ox‘>, Xtevcsirdlirx jOomova,), aaxd 
<lVIa,rl>nT|5). Amon^ iixt>ex‘oet;lxx^ »xil>st>o»Txoos 
t.lxo Y>irox>a‘X*«.'fcionL of xvlxioH <iosoj?il>o<i cxaro chloro- 
«toe>1>£bnn.ide»» j3-oliloT*oam.ojroxixril>oxi5Eoio aiOi<5L» dijxlxoTiic 
a^csid, fnr-a-n, f nrf \ii'a.la,0€at;on€%, gn.«trLidin.o ruitr-a-'fco, 
xxit>rogoaixidin.o, «-n:xeffiiyl m.axi.TXOHid«, jpomfoxxo-S, i>2ri- 
jplx^Txyl st;il>iTio, ^carixthoxxo* etxxd aoHydroos Jb.ydro^«ix. 
oyaxxido- In. f-lxe l€tst»-Tiame>d 5 >T*esj>fitT*a,t/ion mie'n.'fcion. is 
xnado of Oaf^feM-Tn arm’s int>oi*<5sl/inj5 ]rooom.moi'i.da*i>iotiL 
fix at. flio ox>orator* smolto dvi.rirxg flxo jrr'S^a'X'S.fion* 
fox* lio foirncl ffiaf a fraoo of Hy dr ogoix oyanido is 
sixiixoioxjif to givo tlio tolxaooo srrxolco a Ixigixly 
oHaraotoristio jBavoxxr. Tlx is jxr^^lixxxinary x?ramixxg 
is nsofnl in oaso of loalcy apparatxxs or a faxxlty 
iiood.” ^VTost of tlxo mstHods givon aro Ixasod oxx 
liiioxv'rx roactiorxs, >>xxt considoralxlo alterations in. 
tlie i>XTl>lislied oonditioxxs Ixave often Ixeexx fonxxd 
nociossary ixx order to seoxxre satisfactory yields. 
Ixx tHc case of aTxl^.ydro-S^-lxydro^€:ymerc^lri-3'-n.itl:^o- 
Ixonasoio acid, hero doscrihod l>y 'Wiiitmore, Oxxllxaxxo, 
^and TsTolrcr, rxo inothod of preparation Ixas hitlxoirfeo 
ap 7 >oarod ixx tlxo litoratxxro. 

I^'r aeroerZ .* xZs JProvorxZiior't., *ViyrxxpZcwx.« , 

CP'r’GO^t'mGnt . ®y Hngli Waxxsoy I^ayly, Third 
edition. 3cv -+- 2<4:2 -+- 3 plates.* lCI-»ondon : 

ITalxer and Owyor, T.»td., 102*7.) 10«. Gcf. net. 

Tm::e third edition of this hooh does not differ ixx 
general arraxxgexn on t from the second- X>r. "^V^aixsey 
JBayly continues to emx>hasise the need for more 
drastic steps in the campaign to prevent venereal 
disease,, paxrfcictxlarly xxrging the enconragexxxent of 
self- disinfection and a scheme for notification and 
segregation xxnder £$tate ooxxtrol. While the latter 
may not meet xvith nxxaxxlmons approval, 
it will he generally regretted that the recomzhenda- 
tions of the Trevethin Oomxnittee shonld. he ooxxx- 
pletely ignored. The chapters on treatxnent have 
heen extended, to Snolnde references to scahies, 
pediculosis, dLlathermy, and the modern methods of 
dealing with dementia par*alytioa. The €j noted re« 
snlts of Ixxdtxced malaria treatxnent xreooxrded at one 
hospital are nht enponraging, hnt th ey are not 
representative of general exi>e3rienoe ; I>r. »ayly 
cantionsly refralhs fx^om dogmatic statements,, hnt 
indicates two e^trezn.e yiews the snhjeot^ The 
nixmher of illnstratidxxs in tho hooh has heen con- 
sxderahly inopfeased- 

l«^o. 3002, Ycme:.. a:?SS3 
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<1) .* oxx to C^livrMX^tologrj/^ 

®y X>r. O. 35. I^. l^roohs. (®exxn*s Sixpenxxy 

ILiihrary, IN*o. l^rS.) 3^I>- 70. (I^ondon ; JEmest 
IBenn, 3L-td., 102*7.) fid. 

(2) l^<jfr»xsZsxrxi» f^Gitfodt&n die.'ir ifc-axxde . In , 

vierter .A.nfLage nen Ixearheitet von Walter 
.^Brficlrxnann . 'v^i 284 -f 22 Tafeln. (Ifirann- 

schw-elg : ITriecir. Vieweg nnd Sohn A.-O., 1027.) 
Ifi gold marks. 

(1) X>2Bt. IBaooxscs’s little hook: is w-orthy of a vrido 
pnhlic, and is an adxniralxle example of popxxlar 
exposition of science. Headers ixx vrhom it aronses 
a AJ^dder interest in meteorology and climatology are 
gxxided to fixrther sotxrces of knowledge in Hnglish 
hooks. 

(2) Those w'ho can read Oex*man can benefit also 
hy Hfirnstein’s w'ell-know'n treatise, w^hich has heen 
largely revised hy W. Hriickmarm in the fonrth 
edition. It covers a Avido field in groat detail 
^coixsidering tlxe size of the hook) ; the forms of 
olonds are indicated ixx a set of sixteen heaxxtifnl 
photographic plates A?v*hieh form a very attractive 
featxxre of the hook. 

X^ie- i>Th 'iX^rc-n jEi&z:i&.?t.'iJtrtgr€tn^ 

JL»€x,Thtl«Glhaft 9 JKlli'mo XA/xd ^oclo-rv^ Voxx Hrof. I>r. 
Helix HaAvitsoher. 238 -4-12 Tafeln. 

<Hreihnrg im Hreisgaxx r Jblerder ixxxd Oo. O.xn.h.hi., 
102*7.) fi*80 gold marks- 

Trexs small hook deals in a most iixterestixxg manner 
Avxth the plant life of central Exxrope, and givc^ an 
extremely good idea of the modem tendexxeies of 
geographical hotany. The enArironmental factors 
are concisely analysed, and their effects on the 
vegetation and flora are adequately illxxstrated hy 
si>eoific examples. The vegetation is described 
under the throe main hecxdings t forest, forest-free 
areas, and Avaters <fresh and. sea).. The geological 
history of the flora is summarised wj«i special 
reference to the Olacial and post-Olacial pexdods. 
Ellevexx plates, of 21 excellently selected photo- 
graphs, accompany the text, A^rhiPh is fxxrther 
iiixxstrated hy 04 black- and-xvhite figures. These 
last inclxxde xnany outline distrihutioxxal maps of 
very clear design. Iteferexxces to literature are 
gxvexx at the ends of the chapters and as foot-notes, 
and an index is provided. The xvork has a AJelder 
scope and a more general intexest than is Indicated 
hy its title. W'. B. T. 

TAe of ^osperie^xce .* a tf sou 2 .e JIfen* 

€t,'n4i JBHvonXs i'n. -xny Titxwe. By Sir Hrancls 
Youxxghushaud, Bp. x -t- 30fi« (X-oxxdon : Ooxx- 
stahle and Oo., X«td., 102T.> Xfis. net* 

Sxn HjBtaxxoxs- YoxTN-<3nxTsnA.3sro’« latest hook he^ns 
with a short sketch of his life, and ends wiSb. a 
philosophical jxxdgxxxent on his experiences* The 
hocAL, in faot» is partly an aut<^hlo^rap3^y and 
pasjrtly a philosophical treatise. A 3enan^s philo- 
sophy. iB genexally founded on his persoxial experi-r 
enoes, hnt it is not often that the two adpe set <£>wn 
together. . Xf the praotloe ware more common, 
Ave might obtain some interesting gfimpses o^ the 
origiTXs of various phiioaojphles^ 
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to tbo Editor- 

X^THc^ JScLitor dL€»e^ 9%ot HgIcI Hirrh9^f ^e9j>€m,s-U>le, _ 

o^%T^i€m^ ^Bso]pre4s^eidL ^fyy /t^«r cc>rve«joor»<i««'<«f- , 

ci<xn, 'He- %A.i%dte!rt€MJc& to ret^m.^ Tvcrr to oorr^^^on^ ‘tMr^n^ 
tHo ^vriters c^, ^^JoctecL Trux^'tMStcr^jyts t^t^ 

or ctTh'i^ otjh.Gr ycxxrt of ^ST^ncrstJE:. JVo rtotiGG taJeon^ 

of arion^-moru^ oorn.imad.n^iocx.t'loTtG.'} 

rri&e ^tosoz^tiLoxn Si>ect:r^jm of ’VlfanmiMi -A.. 

Tbcb: st>xici 5 r of -fcfio oil“SoltJLl>lo vitetmiris li.»s soj>i>lioci 
O'voi'wliolmiia.g j>roof ■fcliiet'jfc toofln ■p>**o'vi'tiCLXXi.iTi. 33 and 
f-fio antiraclnit-io vifeaxxxin it.s©lf oxliih>it>^ j^lvotoclxomical 
I^jroj^ojrtios. A-a i^g’ards •fcla.o act>ion of on vi-fcamxn 

A, t>l:»o "balanoo of ojDinion IrtCLS, -wo l::>e»liov©, liit>l:iort»o 
l:>e;on in. favoxn* of an. inclirooti oxidation j:>r‘OOORS 
ratr.fior “tlian. a nxii*oly j>lnot;ociion:xical ixxoolxatxism.. 
A-ltlxoxigrJ^ ■fclxo ovioonoo for* tifxo fojrxnor Ixas boon soxno- 
'w^ba'fc ill-*fotandoci , it>s adojotii on lias le>d fo -fclio no^loot; 
of t.lxo la-fc-Lor viovir, 'W'tiioln -wo aro now ablo dofinitioly 
-to j:>r* 0 'V '0 is tlxo oorx*oofc ono- 

As jiliotoolionnioal oliangos ixnx^ly alisox-iition* and 
XJi'osxnn.ably^ solocstivo al>so5ri>t.ion, of , wro adox>f^<i 

soxno tiinmo ap:o tlio f^iHowini;? wroi-lcing liyx^otHosos : 

(«) -that ^ should oatliiliit solootivo 

absorjxtion in tlxo laltr-a- violot, and 

(&) tlxat vitamin A slxonld oxliibit soloctivo absorx^- 
tion in tho visible or near nltra-violot, sii:ioo it bas 
boon ciornonstratod b^r many- w-ox-lcor's (for* c»>c:ami>lo, 
T^oaooclc, jC^anceJ/, ii-, 32B ; 1926) that this vitamin is 

destroyed either by snnliglit or tho light from an 
inoandoMoent lanifi. 

The first hyi^othesis w'as confirmed by a sx>eotro- 
grax^hic stxrdy of cholostoi*ol from ood -liver oil» when 
three absorjition bands at 293*5 ma*-* ** 2 B 1 - 5 >u./x, and 
2TO/M./U. -w-oro observed and sho-wn to be criteria of 
•provitamin I>. This discovery paved the way to 
tlie recognition of ergost/orol as the photochemical 
precnrsor of vitamin X>. 

As regards the second hypothesis, wrorlc on this 
lias in the past been hindered by tlie difficnlty of 
obtaining really rich sources of vitanxin A.. 3ince 
cod-liver oil is the best hnown som'ce of this vitamin, 
it is clear tliat 'we shonld start from this material. 
The absorption speotrixm of ood -liver oil had pre- 
vionsly heen eacancxined hy Sclihitsa and AHoi'se (Awrcr. 
<l/. JL>i.s. Cyhi.lfi..^ 30, 199 ; 1925) and ISchlxrt^ and 

Ziegler i*T , J^'^oZ. CJhGm.,^ 09, -4^15 ; 1926), w'ho fonnd 

txvo ahsorption bands at about 32B yLt>x and 2T9>te./u- in 
thin films of the oil. I-ieilbron, ICamm, and IVlor-ton 
(jnfoci/MSWt. «/■., 21., VB, 12T9 ; 192T) also observed 

marked inflections in the regions 320 /x/x. and 270- 
290 /x/x, w*hilst Woodrowr 943 j 192B) has 

recently recorded hoth the band in the neighbour- 
hood of 320 /xjtx and the fine structure associated -xvith 
ergosterol. l^rom these observations it is clearly 
reasonable to test the hypothesis that the 32B ma* 
hand is connected with vitamin since no other 

constitxient of cod-iivei* oil is known to showr a band 
in tliis region of the spectrum, 

A large and varied assortment of fish liver* oils 
and vitamin A concentrates has now- been collected 
and a detailed sf>ectrogx*a|[»hic escaxnxnation made of 
the sam lilies. The outstanding result of this -work 
has hoeir tho recording of a i>rominent absorption 
band at 32B-5/x/x, the intensity of -which, moreover, 
runs closely paradc^l v^ith the vitamin A i>otoncies of 
the_ various^ oils _as measur«;»d by the well-kno-wn 
arrtirrrony trichloride cx>lour test- Hrradiation results 
m the disax>x>eararace of the chromogenio substance. 

ercixcri merits have proved that aeration or 
<^^^i 5 l«-t<ion also causes the destruction of the vitamin 
and we lie now found that the spectrographic 
tests indicate the same x*esult. ^ 

ISTo. 3002, Voi.. 1223 


In order to define the active yihsxve-lep gtlnusi naote 
closely, a rioh vitamin A containing oil waosi irradiated 
for forty-eight hours 4n a email silvered tfest- 

tube. The advantage of the silvering lies in the fa<st" 
that the thin film, of metal transmits onl^ a harrow* 
band of the jroectrum, -the absorption of the oil beiz^ 
almost eacactl^ the ssnxe as the traxiisxnission of -the 
filter. !Mot only -waus the vitamin potency as deter- 
mined by the colour test reduced fK> very small 
dimensions, but the selective absorption almost 
w*holly disappeared. 

It seems likely, from evidence 'which will be com- 
municated in full elsewhere, that the first deoofnposi- 
tion products of vitanxin A include a substance 
possessing an absorption band in thers^on 275-2S5 m#*- 

^Examination of ‘ non-saponifiable * eoictracts pre- 
pared ixx Trof. I>rummond*s laboratories indicates, 
as six own in the follo-wing table, that not only is tlxe 
32B A<-Ax band jxrcjsent. but also that the dilution I xxsed 
is in good agreerrxent writh the higli ooncentratien of 
tho vitamin present. * \ 



rrof. Orumxncmcf *s 
l^jAt-SxnAt^eA <SbC''l, 

VAJtir** froj-n Ibo 

C-od livor 1 . 

1 

1 

Ood li-vor 2 , 

2 

1 *6 

Ood liver 3 . 

t 3 

3*2 

Ood-livor oil ext^rsotv 

1 500 

200-300 

Sheiop-lixroi* f«,ti cxfcrrtoti *•* 

775 

BOO-IOOO 


* ISl’ou-SA.)>otitf)<ft.>>lc» ma.t.erlrxl frorri wHlcli ii.ll »Xerol*» ttivcj renr»ov«?<l 

br crr<3tAlll»i3kt.ion And fAjrcuipitAXiotx wi1,lt diixltoixin. g 

Tho adoption of tbe^ 32B mm l>axxd as a critex’ion of 
vitanxin A w-ill, -wo hox'xo, assist in tho <«luci<lcxtion of 
tho chonxioal xxature r>f tfse substaixco. VW^hilst the 
test may not always be as delicsati^ as the antimony 
tridxloride reactio.xx, it is less emx>xrical anci in all 
probability mox*e tr xist worthy . 

H. A. IVfon'jroj^r. 

I- IVl. HjBra . 

The University, Uivorpool. 


EEarthciualce ViTamtngs . 

In continuation of my let-ters to JSTjfrtmzc on eartli- 
ejuako warnings in 1923 (vol. 1 12, p, 53B> and 1927 
(vol. 120, i>. 019), I should like to direct attention to 
an inxjrvoxtant paper by 3E*rof- Ishimoto JS^£»rt/t- 

i^xMOrfcG HoGGorGh vol. 4 r, pp- 203-222). EMiost of it is 

in the J sparxeso lanmxage and character, but there 
a brief abstract in r*ronch on pp. 203-200, and tbi^> 
figxxres, plat4^, and tables are easily xandeerstooi 1 . 
These show the tilting of the ground preceding oartb- 
qtzakes in the Tango (Taliano) x>^>^^ttsula on the nortli 
coast of 3'anan, indicated by the * tiltometer * (or 
* kliixograph O «ct up at HCiyadxx <JM[iyasu>, 35^ 27^ 
a^d 135® 13' iB.>. The observations were carried €>ut 
immediately after the gxrc»at Tango eaarth<xtxalc:e of 
M^ar. 7, 1927, and graphs are given sho’wing the tilting 
dxxring two periods from JMlar. 15 to April, 1, and frozitx 
-Ak.pril 22 to »ept. lO in the same year. 

J3uK-ing this time there were nine esorth'qtuakcs 
which were recorded either at l^iyadu, or at Toyooktx. 
32 km. to the wrest, and had an intabusSty not below 
that indicated by XI. on tine Japanese scale ^^IV". o*' 
the JHercsalli soale>. All except twro w r ere limxnecliat^^^ty 
preceded by a marke»d tilting of the instrwnent, supoi - 
posed on the minor diurnal tilts, dne fJO vari*x- 

txons of temperature. The amoxnitt Of tH«» prooea- 

xng earthqiuakes varied frd«n 0-5-.' r^. -.ahd. 26*3 

seconds of arc, but the last took place in three stag<^’» 
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xmtMCixrruX^tiodL %>3r €»o9ci.'t>3hCMe>r z33tO'«r<axri«rh.ti«i« ts^o e:acoe]p- 

'w«»r<«» oaa^Sr tsiwo^ liowev oxi«»w«u»itkoi:> 

yiiSSy.mM%x emtSL %3kx& oitl:ic»xr IBjmX -eti^FO cvn ijr]Lt>oxi8it>;y- oX 
oi:^ Or«kjpchxioG(e ciocbI^« l>xr<> ^li€>eio weiro 

]pr>0€»«9*dloc5l Y>y ifoolble t^ilt^. Oja. t>1b.o oi^txoxr liAjaci, 't>'wo 
wlaixjlx 3a«ii^ «.*a ixx'fcoxisiti^r of oialv X. o*a -fcKio 
««unw cKseirle wox^ »aafioi|f>CKtiO<3. l >y filta of si.jaci. 

ei«oo3riL<X£i of ojxj jroeqpocjabi-voly. *Xrljo <Xaiajrxx4BKl woj*o 

ms oji lly aXkoiai/ «»ooojj<3j» of oro. 

OCXjo j*xt>oirvaJl laof ^w^ooxa tXio GOJaxnciojaoejaaoxa.t> of flao f ilt> 
oiadL €»&iif^1:ici,iaekliCO arebiriodl firoim. sijc to t^lijirtooxx <fa.ya^» 

ojb:oox>4> Ijo oiao, of t>fio oortXMXiaoJcjwa avifli ixafonciify X., 
in 'W'lafc^ if ooly fotair <iau:y£i. Af XCa.wjei.lao* lO 

]£:iloroot>Z !03 fo flao Jioirfla-woaf, flio 'vnreua. xoiaoii 

foolalex** 

Xt> is ^x«kfifyixa@ fo fixad fjtifitf flxo sooxxxio^Iy a*osli 
Iso^j^ostioia X zxuELcIto oo^wrly dfj-vo yoo.x*s aso Xxcbs fcoojci so 
S^j^ms.x'loELlaly foilfillcKi- Xf is t>*nao flackf fHo rosolfs ol>- 
^f>ci.ioo<X lay Xs^iiiiotio rola^fo only fo iaa.iia.03r » 

['laoLf flao ooxisIdoxTeblalo olasia^o of lov^ol oaa. f lao ooosf; sf 
11 oiici CSiixi£i«l£ofct» Sf Icxxa. ood. B Ic^jota. ossf of flao Oonxiaro 
'fetiilf, f-v^ro 4abjaci a- lialf laoiirs laofor^ fHo 'X'aii^o oarfla- 
iodioato fliaf oyi fliaf oooasioxa flaojro mosf laavo 
l>o«^3jrx naiioja ji^Toator f xlfiri^» aiad if no dotilaf Xustd 
Xoxa^ before if -was obsoi’vod- 

Xi'liox'O i« ovifloTif ly irxiicli fo l>o dono in ascor*- 

^fairiin^ fbc5 jrolatio.ns l>r'tw'oon fHo soonlaxr movoxnonfs 
if-liat ai*o al^vays in x-**‘*^S^^®**» fiio infonsify and di roof ion 
%of flio anf ioifiafory filfs, and flio intonsify and olaar- 
.-acfor of flio oarflicjiialcos, as 'wall as flio olian^os of flao 
tfoiao^sfra-X^by fHaf aooomjE.>any fJaoxn. ; btif if laas boon 
-abimiianfly slio'W'ii tliat. 'W'o liavo no-w at oxir disiaosal a 
anoans of savirij^ fbo inliabifanfs of ooimfrios sxibjocsf fo 
^oarflir-fiialx^os froin fbo jarobabilif y of bodily injni-y 
and^ loss of lifo* and o-von of griving fbom fixno fo 
Ximinisb fo «onio oatfonf maforial dama|;^<3S as 'woll. 

J'om^ \V. XlJ'Vaisjs. 


j^flionasiim Oliib, firi.W'.l, 
Juno 21. 


Rofijr'oducfi'vo Rbytlam In Birds. 

Xisr fbo issuos of for ^jiril 4, IBS&^and IMTar. 

t G, 102T, woro ^von briof aooonnfs of fJ^o offoofs of 
; snbjoofinjar jimoos (.X-M^nco Hycm^xl-ijs') during^ fbo autfiman 
i fo art ifioxally inoroasin^ days in jilaoo of fbo noraaally 
door-oasin^ days of fbaf fixno of yoax*. Xf 'w^as slio-wn 
^fliaf in s|>ifo of oacfxroxxioly lo'w foxnnoxrafiix*os, xro- 
- oxmdosoonoo of fbo gconads oonld fbns t>o indiiood in 
: inid-wixifor*. Ordinary olocfric lijt^bf bulbs wox:o usod 
; ais f lio sonroo of illnnxinafion. Tbis indioafod fliaf fbo 
obaxij^os oonld j>k*ol»^l>ly xiof bo affx-ibnfod fo radiation. 
^ XXnringf fbo past uvinfor, fbroxxgb a x^nowod gpranf froxn 
; fbo Xf oyal Sooiof y* if 'W'&m rojpoaf f lioso 

j oicfiorimonfs and fo infxrodnoo ^^ariafions. A fudl 
[: aooonnf of fb<!ffiM» is sborfly ^g^oins fo jiross. Oonsidorod 
r f ogfof bor, fboy sUMQClBrosfod f liaf tbo doArolox>knonf of fbo 
gonads “was dixo diroof ly fo inoroasing^ aofj-vdif y mado 
[ liossiblo fbmtjLi^b daily oicfonsion of fbo Viralcin^ bonxa. 

X'o fosf fbis a oa@o A^as doai(^nod in livbiob fbo birds 
r oonld bo odmooliod fo boon mo-vin^^-wlfb only snffitoionf 
« li^bf fo onablo fbcan f o find fbo p^orobos and fUMaiironf 
aooidonf a. .^bo oa.g^ oonsisfod of a boic 3 ff . by 2 ft. by 
' 1 ff.» i^ifb a wiro fronf» a sixig^lo piorob x^onnixi^ ix*c{xn ond 
: f ond 1 * dL >, and food and wafor fixis XJ9) on a loyal 

; 'v^f b fbo jcxoz^b. . Af oaob ond of f bo» oa^jaro imniodiafoly 
;^aboyo tbo |porob and on fbo floor lyas a s|if in fbo 
; walls foo small fo pvoracnif fbo osoaoo of fbo inmafos* 
’Onfsido fbo af oaob obd» and. fbo widtb of fbo 

,oag:o axiarfj ■^osro fwb largfo x>iilloy wboola. Oyor fboni. 
ran ondloss bolfs* jpaasjntf fbrotxgjb fbo ba^o^. ono af 
Sfbo fronf ,, >tbo' olbor faf fbo bacb» and oonncscfod fo- 
‘B^^bor af 0 ^ 0 , 31 ^^ by a faranayorao woodon bar Cf7>- 
tXbo .x»adbr' . of at^ ono ond was driyon ' by an 
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oloofrio mofor^^ fbo g^oaring; boina snob fbaf fbo bar 
foob 40 sooonds fo ooxn^lofo a oironif^ swoo^ina fbo 
oorob and food frong^bs on fbo onfwaxd trip and fbo 
noor on fbo rofnm. .AXfor fbo bixds lyoro doomed fo 
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bayo g^of aconsfoxnod fo fbo doyioo, a »€>oond f ransvorso 
bar was affaobod af fbo ofijiosifo fioinf on fbo boif <C7'>. 
■VVboroyor .. fbo bixds xni^bf bafijion f o bo, f bo^?' f bus 
bad fo i^of onf of fbo way of fbo adyanoingj bar ovory 
20 sooonds. ISTor oovlld fboy geo fo roost on if, sinoo 
if nronf onf fbroni^b fbo slit af fbo ond af ovory fnm. 
Am fboy soon dovoloy>Od a system of merely boj>x>ing: 
oyer if, fbo oicomiso oonld soarooly bo dosoribod as 
sfxronnons. 

Oonfrols vroro Icojpf in fbo same room and in a oage^ 
of similar dixnonsions, fbo fw'o-oandlo-jiovror bnlb stis- 
7 >ondod from fbo ooilini^ boaringe fbo saxno relation fo 
oaob. JKTo diz*oof lij^bf onforod oifbor oa|^0* -As fbo 
moyoxnonf of fbo maobinory and fbo birds in fbo 
oxrixorimonfal oa^o fondod fo lcoox> fbo oonfx*ols awalco, 
fbo laffer*s oag:o nras ooyorod wifb a fbin sboof of 
fransinoonf silic w^bilo fbo xnofor was rnnningr* *X*bo 
only wrindo’W" in fbo room w^as sbnf foxed nxgebfly af sixe 
and fbo motor sfarfod, oonfinxxinge for min nfos fbo 
first xxi^bf, IS fbo noxet, and so on xxnfil g^oini^ for fonr 
bonrs. Xloyond fbis fbo fimo was nof inoroaood* TXXxo 
sbnffor w>'as lexnovod a^ain af 19^ fbo noxxf day, 

Oonfrols and oxci-xoxTimonfals f bixs bad dayllgebf for nine 
bonrs, fbo oc^xxivalonf of a rnid-lSToyombor day.. J3nf 
w»'bilo fbo oonfrols ooxxld geo fo sloo|> af darbr, or af 
least sif xnofionloss, fbo oxcj^orixxxonfals W'Oie forood 
xxigebfly fo inoxeasin^ j>oriods of aofiyify. 

Tbo oxcjxorimonf oommoncod on IVXar. IT and for- 
xninafod on A-jxril 2S. Only nxno birds wroxe ayailablo. 
TTboy oanxo in fxem fbo ayiarios, and fboir g^oixads wroro 
alxeady in fbo first sfOiC^s of sjprlxrf^ doyolofxmonf , 
xnoausnrin^ about 1 rmn. in longf^b as against 0*fi mm. 
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icnx -tib 0 refer fo eovEtroIe; fbe 

'birds. • 


jt, fcMan^’°^Ob inrab* Xftsfes 
xiUibf fi» oxEagkerfxaeian^A 


of fbo rninirnal winfox' oondifidn. Xn :3^fXge. 36 fbo rosxalto " 
of fbo Osc^porinxonf cute sbownn dia^rarmnafioally, 
oUlpso ropxesenfingf fbo ayora«o rnoaswemoinfs of fbo 
fwo tiMfoa of sixkgrte birds billed on fbo dL^tym mdioafed» 









oontiT-ol« l:>y l>r-olcon. Jlino£»,. 03cj:>e»r*i*i:iemt-»ls toy- esolici. 'X'iao 
of t'Ko oo»i.t>rol lcill«<l orx tlio Isust; clay <A,pijpil S8> 
xvoi*o JS03m.owhat> fi atrt-ox'i.efci in: oact racs-bion and iiJEaio »i2i€» 
«lxovt^i:i is ooi:r».socj|^iJtC5n.t>1y -too TlaT*oo "HijccJs, all 

malos, nsotl as oonfrols.^ Tlio 'fclnx’ci liot sl^ow-rx 

on tJKo fii^vxre! Icillod. on -A.oi*il 11, Ixadl t.ost:.os samo 

»iac<-> as flio l>iT*cl killod on Ao-cil St- 

Xb 'vvonlti blins aj:>j>oa*‘ blxa-tr :x*a<Xiabioxi. may^ l>o do- 
Irniboly olixninabod and bliab inoroasinji^ 03cox*oiso sngf- 
Itself as t>e>in|:^ r'Osj:>ojt^»il>lo for bliio roomdosoonoo 
of blie orphans in bHo jnxiool Tlxo oxcbra consxxmpt/ion 
of food, for reasons disonssed elsowlxere, is of qtxaosbion- 
al>1o si^xxifioanoo. J\.xx abbomj:>t- 'was made, as a mabber 
of facb, in blxe j>rosoxxb <^>coernnenb, bo rabion Ixalf blxo 
03cj3erixnenbals and fjcivo bno oblxers food ad Ziri>., l^nb 
blxe jxarbibioninj^ of blxo oa^o led bo oabasbroj>l\e and 
'was alxan d one d afbor b>*roo 'woolcs- 

Tlie failnre of blxe bosbos of blxo ooxxbx'ols bo do'V'eloj> 
is jr^orliajrjs as inbex*esbing a feabnre as blxe Ixisbory of 
blao oacj>ox‘irxioxjbals. Tlxe rliyblxm of blxo gonads, no 
doxxl>b oonnbloss oenbnries old, is o’V'idonbly xxob in- 
lioribod in bH<5 jxxnco, axxd yeb ib lias ajp j3arc5nbl y Xxoooxno 
inlxt'^ronb in oblxor s^xocios snolx as blxo brans -ocjxxaborial 
xni|;^anbs. 

XXovv-a.!^- 

XTxxivex'siby of -Allxorba, 

ISdmonbon, Oanada. 


S'tabisbioal INrCabtaiods In Quanbnm ‘T'lxaoxry. 

Tj^ blio af^i-xlioabion of sbabisbicsal xxxeblxods in blxe 
C 3 [\xanbxim blxeory of blxo ideal Kas (.Kox-xni), elocbron 
fi^as (fcioxxxTOc^^rfeld ), axxd li^lxb c^nanbnm ^as (lioso), a 
citxalib;y' of brexxtxxxonb Ixas l^een inbrodxxcjocl. Tlxe 
essonbxal difforexxcsxj Ixeb-v^^een blxe bwo nxoblrjods of 
debexmxininj^ blie xnxxnlxor of nxicro-canonioal sbabes of 
blio sj'^sbem is blxab. in oxxe oaso (X^erxni-lXirac »ba.bisbics) 
blxo X’axxli * 'V'ez*l>ob ’ is f xxn<laxxxoxxbal, 'W'lxile in blxo oblxor 
(Xloso-Kinsboixx sbabisbics) blxis rosbx'iobion is assuLmed 
in-valid. Tlxoi’e oan Ixe no doxxlxb bliab blxo aj^-plicabion 
of blxe X‘''erxni-X>irao sbabisbios Ixas x’osxxlbcsd in a _ greab 
advance in blxe solnbion of all aboxxxic sbabisbical 
jxrotjlems, w'lxile blxe only ezcyxerixnenbal rosxxlb ■w^liiclx 
aof>oars bo sxxjaixorb blxts Tlose-Eixxsbein sbabisbios is 
X^anolc’s radiation fornxxxla, 

lb is a xnabber of direob logri^i®-! dednobion bliab blxe 
escisboxice of individxxal jxax*bioles ixx a sysbein imjxlies 
X^axxli’s 3px*inoij3le blxab no b'wo jxax’bioles can Ixave blxe 
saxne * oo-ox*dinabe * or cjxxaxi bxxm xixxxxxlxex* d esox*if>bion. 
Xb is ixnfxossiVxle, blxoxx, bo xxndersbarxd -wliy X^anli’s 
j>rinoij>le slxoxxld 1L>€^ aj^ixlicalxle bo xnolecxiles, abonxs, 
^roboxxa, an<l eleobx*oxxs, Ixnb nob bo lif^lxb oxxaxiba, and 
xn faob ib is xiob necessary bo assxxme blxab blxe jprixxciixle 
does nob lij^lx-fc c|xxaxxba. Ib is necessary bo 

recoixsider blxe argrxxxnenbs 'wliicli are nsxxally erxxjxloyed 
in blxese xnabbers, 

Ixx blxe fix'sb |:>lace, if a seb of jxarbicles is ixT*esor ilxed 
bo liave froc|nerxcy range Ixeb'ween v and »' H- a 

cert^aixx bixxxe r is xxecesstxr^’' fox* blxeir eacisbenoe and 
ol>sex*vabi oxi , axxd r is ec|xxal bo 1 /dv (similarly for an 
enex'gy x*ange ^ bo JE? -i- dXt7, -wiblxixx a .very large en- 
dosxxx'o, tlxe valxxe of r is h /ctJfCy, 'X'lxe xxeoessi by of blxis 
fxnibe bixxxe Ixas al'ways l>oexx ignored in blxe sj|xeci£icabion 
of blxe sysbexn, Nv'ixiclx ib lias Ixeexx assxx-xrxed in blxe ^asb 
oan Xxe balcexx as ixxsbanbaneoxxs. 

I-#eb -d* Ixe bXxe nxxxnlxer of disoreXe cells ixx -wlxiolx blxe 
j!Nr* p»ar bides of. erxt^rgy Ixeb-weexx JE7^ and JE7, ~b dfi? ax*e 


^ Vrhil« -tJti*? etTnctlJ mtcnljt^r ot ooixtxols eulxnitb^e’fll.r xuxestiata^t^xy, 
tH® X»lltsrcir of t>r»e vconaclH clevolox* «a»y toe croxisioeircKl oox&olixAt'V’o 

Xto«! of ot;X»ox <^7cip»«^x*lrxiexxt», e-.jy. oaxo tn -wtotolii soxxaitfK, CLftoeur 

toAXTlocc twen. toxootrliit. ^tnost «oxi.(fizi<»x toX' «afcrly ,Ti»nU4».xv, 

wtjiro re<I;ii«ea toy llettot to ttoo wtoxtor . condition Ixx 

totaxoXi. Ttolxby toldH 'wor« Ixx’vol'v^a Sn tlxlis eaci^exs^xxxecxt,, andl jraaOtioxx 
w«ts txxxlfc»xx>, ■ 
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disbrilxubed. -<4.# is oalonla-bed in blxe nsixal -way Ixy blxe 
f ormxxla 

f 


over all {xossilxle 'valxxes of blxe oo-ordlrxabes sxxlxjoob bo 
blxe above - bxxexxbioned resbriobion on blxe ezxergy. 
X^'ollo'wing blxe argxixnenb nsed by Xi'erxni, bbe xjsosb 
jxrobable disbribnbion wbiclx sabisfies bbe X*aiidi * vex-bob * 
is givexx by 


-AT, 





Ixx an excTperixnenb bo excaxrxine bbe disbribxxbion of 
orxergy axnong bbe jxarbioles, a sbroam of jxaxbicles in 
a narroxv beam mxxsb be allow-ed bo jxass oxxb of bbe Xxoac 
ooTxbaining bbe gas for a bime fST*, say, and 'we xnxxsb balce 
inbo aocoxxnb, in bbe oxxbward flo'w of bbe jxarbicles, bbe 

facb bbab bbe bime CT is divided inbo >u. =£« — cells. !I>To-w 

At, bbe number of bixne cells, is largo, so bbab, con- 
sidering bbe palaces of energy JS7,, w'o can bave axxy 

ntmxber of c^uanba O, 1, 2, 3 - . - ebc., in one cell if 
regal'd is xxob jxaid bo bbe bixxxe, and bbus bbe XXose- 
lEixxsbeixx sbabisbios follows. Hub nevex’bbeless, blxere 
■w^ill nob bo more blxan one cjxxanburrx in bbe same coll if 
regard is x>aid bo blxe bixxxe, axxd bbis cox*resp>onds bo bbe 
jxbysical facbs. Xb is dear blxab -we bave no-w 






for bbe disbx'ibubion acbually observed - 

In bbe absence of fields of force, a. is i^xx'ojxorbional bo 
bbe resb xxxxxss of blxo p>arbides, so for ligbb Cj[uanbuxxx gas 
blxis x'oducos bo 'Jt*landc^s radiabioxi law. 

In goxxoral, for any pxairbidos (all of bbe saxxxe lei nd > 
in sbabisbical ec|uilibriurrx, blxe X<'ex*xxii-X>irac x'osulb 'will 
be olxserved if bbe ax'<=^ coixnbed as itx<-livid ix*xJs, 

bub for any XTX€>bbod in 'wbidx bbe exxergy is dobex'ixxined 
by in'fcegrabion over a finibe bime, 'blxe X:**€3rmi-3^irac 
formula xvill nob apxjply unless bbe bixne is oc^l^ual bo r- 
Xnsbead^ a ddsbribubion la-w^ of bbe same fox'xxx as 
X?lancl5:*s la'W' vdll be observed. lb nxmst be x'exxxexn- 
bered, of course, bbab bbe difference beb'W'een bbe 
IF’ernxi, lVla>cv'-ell , and' Hose-!Eixxsbein disbribxxbion la'ws 
'will oxxly be debecbable ozcjxei'imenbally ixx bbe case of 
yxarbides of small exxergy. 

"We oanxxob giv'e, irx bbe scojxo of a lobl-er, fxill details 
of bbe coxxse< 5 Lxxoncos of bbe coxxsiclox*abion of bbe bixxxe 
in sbabisbios. We sbail only xxrxenbiorx bbab bb€3 * cori- 
binuiby of p>abb * bbeorem bas bo be reconsidered . X^^e 
sbail jxresenl an acoounb elsewbere in bbe near fubure. 

Xb. J . C:?x.,Aaic:- 
W. H. "WAa^soa^iT. 


Hbysical Haborabory , 
Tbe XTnivei'siby, ISdinburgb* 


nrixe f^e^abive .A.l>ao>ri>bion of Radlabton. 

Ij!!gr I^insbelix's celebrabed derivabion of bbe Hlanolc 
radiabion fox’mula, a^x ec^uilibrium is considered bo 
excisb beb-ween bXxree elemenbary jxrocesses s ( I ) 
s^xonbaneoxxs ernissiozx from bbe aboms, (2> a-n abSorpx- 
bxon of exxergy by bbe aboxxxs jxrofxorbional bo bbe energy 
densiby in blxe field, and (3> an induced emission of 
energy from bbe aboms, also p>rop>oxrbional bo bbe energy 
densxby. I'be bbird jxrocess can be described as a 
negabive absoryxbion of radiabion* and is ouxbe ebar-. 
acberisbio for ]^insbein'*s bbeox*y, as bbe omission of it 
from bbe ecxuabioxxs leads bo "Wien's radiabion formula 
insbead of bo DPlanob's. 'X'^e negabive absorjpbion of 
radiabion also bgures ;pronxinenbly in bbe XCramexrs - 
Heisenberg bbeory of dispersion. Tbe physical ^eadusb- 
enoe of sn^b ab^orpbmon bas been up bo noxcv an artade 



13 

%■ ±tak 


jsr^ jr zjjEtJEs 


JtTaLi-x- .7, 192^3 

ifaJ-tilii ararll>3iL€kxr <»1n,!BMn. X>x^O'V'o<5L 4aa:]pq»:X*ici,egajt»l f cM3t>» 

fluaLd. XcxdU»od aojnci.c» ^Oinoust^e^in euntd. 13^u3Lr;g^3r» 

3* ISr* 3&o«io> l>eexx. t>€»zxx£»’f>^d to qx^eeit^iozi. 

A, do£lxd'fce ^3iclpuemnxori.t}ed ;|pjroo£ is xi.oav' £ox-t>l:^GOzz:kixi.£^ 
o£ i>]nLe ire>eklit> 5 r of i3fcO»s>t>£Aro ai^sox^t;ioxx. "Wo liaAro dis« 
oo-voarod <3JiI^A.rircrjaujB, ^pxdl 3^1, X028, 5>, 618^^ t>l:&«bt> ■w'lxojcx 

li< 3 ^old.» foar oscakncxplo* l>ori.s&oziLO«. i« xrTrod.is.'fc^d toy* naoiao- 
olurozi:i<ib't>io -fclio XNBhclleb1>iox]L soei^£>t>ox‘od £>1^0 

xnolooxxios ooxiLt>cbiJ:xs SGxrez-a.1 &tj>oo£xr4Sl liznos o£ roodifi.Gd. 
£x*e<3l['tioj::&oies« Oefcro£oJl ncxoeMSUjnoxn.epo'trS la.Sb'V'o sixo'W'nL t>lxek£ 
£3iio cli£Eov*OTi.oo 'l:>ot;'W’eon. £l:ao iziLoidon:£ CMtxd 80fib£t>ej7od 
oxeto£ly OQxais*! £o mo ui£zr£^-z*od £z«oqiiozi.oy 
o£ £1:310 amolooulo* so ££Lek£ £ 1 x ^0 ^xroooss o£ jocxodliiod 
soei.££oarii:i^ iiovolvos £1 ilo akl>sox’p£ioxi. of xrad.i£t£ioi^L l>y 
£]ilo aacxolooxilo. Am £l)^o xxiolooolo lneu9 soxtoxtoI Glxar’£M:?£o3C‘~ 
is£io ir»£3ra,-3rod. fxMdqi^'u.ooGlos* -wet ii»vo mo e>q|ockl la.Txxntooxr 
o£ xxxodldod soek££03red linos. 'X'iiis is soon in £lx.o 
lp]n.o£osx*Ajpli. aro^^xrodncod ixx 3?*ig:. 1 , wlxiolx is fx-oxn m. 



If'iO. 1. 


si>oo£3PO|i5TTonx o£ £ln.o scset££oxin^ l>y liq|nid l>oxx.asono, of 
£lio li|^li£ of £1x0 nxorom*y ehz*o from 'wJxiolx j>3rao£io»liy 
ovox*y£lxing o>ccop>£ £lxo 4^368 -A.. ,groni> of lines IxeMol l>oon 
£il£ox*od oix£- Zxx £lxo sp>oc£ro i^ranx, £lxo 'wekArO'-lon^^lxs 
in £1x0 inoidoxxi xrcxcliak£lon cxjro nxaurlcod in A.., nnci £lxo 
■modifiod so«x££or‘od linos s.r*o indioet£od Ixy a.xxro'^lxosds. 
(l£ nx«ky l>o xnon£ionod in p>4EkSsin|i^ £lxe^£ £lxo l>onzono 
Ix^xcZ no£ t>oon ooxnjplo£oly i>mrifiod, Ixonoo m, xnAsrlcod 
oon£in.xxoxxs sno<3£mnx is edso px*osoxx£ in £lxo xnodifiod 
soek£t>o3rin^. ) \I?lxo l>xri|5lx£os£ xnodifiod linos nx-o of longox* 
'W’a.vo -loner£l^ £lxexn 4r3S8^ A.., ewnd £lxoii* fxroqvxonoios 

0.X70 do£orxn.inod Ixy £lxo irxfr«x-xr*od cxt>sox'X*i'i^*^ linos ex£ 
Xe-5S/A, 11-TSjt*, lO-XO/x, 8-SX A«-, 0-327 /X, end 3-207 a^. 

<Zrix€3tso 'vsra.vo -lon^£lxs can Ixo do£o3rminod moxro accm-- 
a£oly in £lxis wrmy £lxan wi£lx mo infxra>x-od sj>oc£x-o- 
xno£or, ) 

An insi>oc£ion of £lxo ac£xxal si>oo£xrogx-axn» Xxo-wovoir, 
slxo'vtrs £^^0 xxiodifiod linos of slxoxr£oxr >?eaAro«-lon^r£l^ £lxan 
£1x0 oacci£ins 4:308*3 lino, and £Xxo xnoasnx*eznon£s slxo-vcr 
£lxa£ £lxoixr fxroqnoncies ea^ceed £lxa£ of £lxo la££ox‘ X>y £lxo 
fixfira-x-od fxroqnonoies of £2xo xnoloonlo, naxnoly» £}xoso 
oox’xrospondirx^ £o X 0-00 /a and XO-XO/a x-osjc>oo£ivoly. 
'X'lx.o jpxrosonoo of £lxoso linos proxros 8ixnnl£anooxasly 
£1x0 oacis£onoo in £lxo liqxxid of xnolocnlos a£ lo'V'ols of 
onoxrfi^ ooxTros^ondinigrly Ixi^lxojr £lxan £lxo noorxnal, snd 
£1x0 xao£ £lxa£ £lxo inGidon£ r‘adia£ion indnoos a 3ro£nxm 
£o a lo-wor s£a£o of onox-^^y ; in o£lxoir 'woxrds, £lxa£ £lxoxro 
is a no^ativo al>soxTp£ion of £lxo aradia£ion- Tlxo foolxlo- 
nosB ox £1x0 xnodifiod lino of onlxanood fxroqnoxxoy, in 
3rola£ion -£o £Xxo xnodifiod lino of doj^adod froqnonoy, 
is oonsis£on£ wi£lx £lxo sni>x>osi£ion £lxa£ £lxo £x*axxsi£ions 
in oi£Xxox* dixro<af£lon . aaro oqnally |E>®“ol>aX>lo, if 'W'o £al«o 
in£o aoooian£ £Xio f ao£ £lxa£ £lxo jparojxoxrbion of xnoXooxxlos 
in £1x0 fionid in a Ixii^ixor lovol of onox'i^ £]:xan £lxo norxnal 

is sxxxall a£ £lxo oirdinaxry £omixoxra£x»ros. 

O- V. 

ZC. K«.xs«3srs.asr. 

210 3&oxw^l>«fiBaa? <8£xroo£, 

Oalo£t££a» 

ISsCay X'O. 

0Ofi2« icroxu^ 


TTlxo Ooxxjtiiieacion l>o£Woon of S'wod 

NOW' Zealand axxd B^jrt^loXx Soocl. 

A lEi^oJESifnc l>y Oxxxxxxin^lxaxn <** I>i'y-x*o£ of 

3wod»9i and *X'xx3rxxix>s r X£s Oanso and Oon£x*oi,** J3xxll. 
N'o. 133, ]Nr.2I. I> 03 p£. of Ag:x*ic., 1027) ax>£>oars to 
slxo'w £lxa£ £lxo fnng^us -vsrlxiolx oaxxs^s dxry-iro£ (JRiiowc*- 
is oarxriod Ixy £lxo sood of £lxoso csxroixs. An 
oaciaxnx n a£ion of soxno of dHxnxxi xxglxaxn* s oxjiX£nx*os, pxxjr* 
I>oarfcii34g: £o XEOj>3POSon£ 'V'axrions s£raixxs of JF^/tomo 
slxo'ws, 1 x 0 -wovor* , £lxa£ all Ixis ooncXnsioxxs ax:o no£ 
'V'alid. Hrxoso onl£nx*os 'viroxro x-oooi-vod £lxxrou^]:x £lxo 
^ood officos of I>ar. l*o£lxylxx-idgo, and W'ox-o said to X>o 
£xrazxsfoxrs from cxxL£m*os xroooivod dixroc£ from Onrxixingf- 
Ixaxn. 

C?ri£ical s£ndy of £lxoso * s£rains * dxxxing £ 1 x 0 la8£ 
mon£lx Ixas yioldod vory snxrj^xrisin^ resnl£s, for sovoral 
of £lxoxn slxo'w no l*lxoma>s£a^o a£ all, l;>n£ jxrodnco 
sporo-foxrrxxs roforalxlo £o £lio l^loxxiliales and £lxo 
Ascoxnyoo£os. Tlxns, Oxxxxxxin^lxaxn’s 4=73 <1A) con- 

£aixxs a fungus 'W'lxiolx, as jnd^od Ixy i£s oonidia and 
ooxxldioplxoros, is a spooles of Afacr'OJS^ixori'iArn. l£ 
diffexrs olxvionsly froxn £lxo £y]pioal A,?jCemcn-in, 'wlxiolx, 
as Oxxxxrxin^lxaxn 3naLon£ions, is an oxcoeodin^ly comxnon 
inlxal>i£an£ of s^w-odo sood>coa£s_ In addi£ion £o £lxo 
lVlacrosif>ox-inm coxxidia, £lxis fnn^pjis jxroducos Arory 
freely s£orile enclosed fmi£ Ixodies, 'W'lxiclx an excaxxxina> 
£ion of £lxe saxne fxxngns isola£ed from Irislx soxxroos 
Ixas slio'wn. £o X>e peri£]xecia and no£ nyoxxidia. 

1*1x0 fxxnji^us <4:73 1A-), as s£xxdied in comp>ara£ive 

cxtl£nxre in rej>ea£ed e3Ci>eriTnen£s on six dLfiexren£ 
rxxedia, is iden£ioal in groxJW'£lx and ooloxxr reac£ioxxs 
<xnolndxn|^ sal£a£ion), in i£s ooxxidia and cozxidio* 
jxliores, and xxx i£s o£lxor fx*ni£in^ Ixodxes, "W'i£li a fxxngr^xs 
xsola£ed a nnxnl^or of £ 2 xnos froxn sv«rede seed ixx 
Ireland. Uxo la££or fnn^^ns jprodxxces (in addi£ioxx 
£o £lxe coxxidia of a Af cMxro«jc>or'»‘«Axn ) nxxmeroxxs exxclosed 
fmi£ bodies, -wrlxiolx w'oro foxxnd in a few oases £o 
con£€xin asoi and m-uurifoxTtn asoos^^ores, of £lxo £y 3 g>o of 
JP/cojsrjaroro. AX^Xio-oii^lx Ixnndxreds Ixave l>oon excaxnxnc^d, 
none Ixas boon foxxnd £o fxxnc£ion as a -^yoxxidixxxn. l£ 
bas been ^jrown froxn a single oonidnxm, a single 
ascos]pore, and a single ascxxs, and £bo x-esxxl£s in all 
cases are iden£ical ; in oor£icxxlar, £bo cozxldia and 
£lxe fTTxi£ bodies ba'V'o devolo-f>ed in oaolx ctxl£ixre. 
3Incidon£ally, i£ bas been jxrovod £o ^X>o parasi£io on 
sw^odes. 

Sirxxxlarly, Oxxxxxxiin^baxn’s 4-73 (lA) bas boon isolated 
froxn a sing^lo oonidixxxn ixx a mxxnber of oases, and 
on cxri£ioal exi:amina£ion all £be resxxl£in|^ oxxl£uros 
ba'V'e i>roved £o be idon£icat wx.£b £bo ori^nal, bo£b 
in £boir coxxidia and fmi£ bodies. A.scopox:os bavo 
no£ yo£ boon foxxnd in 4r73 <XA>, bxjL£ wo bebOAro £boy 
will xxndoxxb£edly croj> xxx> £boxo- Tbis x'esxxl£ anpoaxrod 
so sixxrpxrisixx^ £ba£ i£ bas boon vorifiod soxrorsl £imos, 
and jpaxrfeioxxlcur a££on£ion bas boon paid £o £bo ox-i|ginal 
oxxl£xxxro, w^bicb con£ai ns bo£b ooxxidia and fTOi£ 
bodies. 

Similar oonclxxsioxxs ba'V'o boon roaobod oonoox*xxin^ 
soxno of Oxxnningbam’s o£bor ‘ sfcrains * of 
Z4o0<»fnrv. Wbilo fi03 (XA) and fi33 (XA.) ('wbicb ax*o 
ro^ardod as aboxTran£ fox-ms) appear £o bo species of 
488 (X!!B) is a spooios of and 

fiOCIk (XJtS) is doxxb£fxxl- Tbo cxxl £ixros ropxoson£i]rx^ 
O-xoxxp XX, 49X33 (XX A.) and 698 (XX A), xrosoxnblo closely 
isolations of JPHomo ttnado fironx ro££ixx^ roo£s boxro. 
1*bis is in a^prooxnon£ -wi£b OxxxxjtxixxxKbaxxirs oonolxxsion 
£ba£ £bi8 ftx-oxxp is cbiefiy rospoxxslblo for dr 'v-ro£ in 
yT ow JZoalcM^d. 

Ibo xxo£ rosxxl£ of all £bis is £ba£ £w '0 of £bo fi'vo 
fiangi son£ by <;;>xxnnixx®bam £o x-opx«oson£ bis Omxxp I 
bavo been fonnd £o bo spooios of Afotcr-ospor«ba97x and 
x*ospoo£iyoly ; one is doxxb£fxxl i and £w'o 
are apparon£ly spooios of JF*Hom€x^. ^ X£ is ixnpossiblo 
£o disoxxss-boio £bo q^xxos£ion wbo£lxor a jRboxna>s£a^o 
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evor* oocxir*® in. or or “felio 

j 30 ssi t>ilii:- 5 ^ tfata-l:. t^lnoso lett-tsor 6 t.eb^c»» oro)pi>o<i nf> 

nei'o in onlfcuros -whioli slotow-ocl -fcJfcio I^iioxna.-s'fca.^o in 
^KTo-w 2Ie4E^£knci. Iti ia t>o sety, Ixoveovor, 

JE^Ho-m-CM, l'Lrh%fci/n% ca,n iicfcvo no otlior oonitlia.! at^n^o utn- 
Icno^wn to »11 tlioso -witio iijavo ’vr-orlcoci on it, nnci 
tliLorof oro , tHo £u.n^i in ^xxoation iii»vo no oonii03cio»:i. 
witJri tins j^Arnsito. 

Tlio rosxalts now A,nno\anoocl «*,ro jpartionla-rly ina- 
jaortcnat to tla-o Kritisli sooti tra^io, wliicli snpjjalios 
swodo soocl to j2Se>a.l«anci. Tlaoir full inranort lios 

in tlao fa^t tla4a.t, so fetr aa ono oan ^atlaor £rona. C^ ixnni ng- 
^ana’s i>a^e>r (j>. tlao }~>£krasit€9 wJnicli is olna-ractor- 

istio of JEiln^l isla sooci l>olon^s to ItiIs groaj.j:> I-A., And is 
Aj3I>ar€>ntl3r ropn*osonto<i l:>y" Ixis -4:73 (IA.>- I?^owr tlais 

fwagns is alxnost oortainl^,^ not a JF*/tr>nM», And writlioart 
Any qnAiifloAtion is not jr*Ao»ya« ZirhgcM.rrh, It is Also, 
Aooordini^ to Ounnin^liAni, only -wcAlcly i:>ArAsitio ; 
And ]|>ntting a11 tlao ovicloncjo togotlior, it is ol^vioxas 
tlxAt it oAn liAvo no i>ossil>l© conne»3tJ.on 'W'itli tlao 
oonxmon dry-rot oAnsod l3y JE^HoTtva lirvffCLTrv^ Onr owto 
lixnitod o>cf>©rioncjo ooaidrxns tlao lAst t\?v^o points ; 
fox* A fnn^xxs idontioAl "witli 4-73 (lu^) is not nnooxnmon 
on sood of Xrislx And I£!xx^lislx origin, -wiiLilo no tmo 
lx AS l>oc»xx fonnd on tlxo 3SOO seods so fAr 
ox.Axninod, wlriiclx woi-o dr Awn from so von difforont 
sAxnplos. It w^oxild l>o promAtnro to svif^^ost tlx At 
novor ooonrs tlxoro, font it AppoArs to ns lilcoly 
f nrtlior stndy of tfoo IxifooxrnAtion of tfois jpAr Asito, 
otfooxrwiso tlxAn on tfoo sood, wonld fo€ 3 > profitAfolo. 

I "wasli to Aokxxo'W'lodso tfoo ^pnoAt foolp aroooivod fxrom 
tlio Inxj>ori a 1 lixxroAxi of IMLyoolo^y in loolcin^ 'np tfoo 
rAtfoor inAooossifolo XitorAtnro of tfois snfojoot- 

, I?w(VT 3 rx- A.. IVIxjitr'nY, 

Alfoort A^nrionltnrAl Oollogo, 

OlAsnovin, I>nfolSn, 3nxxo 12- 


TTfoo Xt^AsistAnoo of Plpos of ♦ l^o^AtivA • l>lA.motArA. 

It is woll Icnown, from tfoo rosnlts ofotAinod foy 
Sf’^nton Arxd I*AxxnoXl, tlxAt tfoo rosistAnoo, Jft?, in dyxxos 
por sqnAro oontimotx*o At tfoo snrfAoo of a pipo of 
dx Aj r no ter cf, OAX*ryixx^ cz-n^ finid of donsity />, And 
>'xdscosity At a nxoAn volooity v, is gfivon l>y 

JK//ya* JC/, SAy. I*rof- I-«c»os foAs ^fivon a -woll- 

is^o’wrn formnlA for JD, ixAxnoly, JD *= 0 - 07 €S 3 <;/*//>««f > 0 ’ 3 S -4- 
0 * 0009 , And tfois fxxnotion is Aooordin^ly soznotimos 
known as X^os** f unotion. 

^^^^^^®idorxn |5 tfois fnnotion rooontly for lAr^o vaIuos 
of wforofo of oonrso xnAy foo ofotAinod wfoon d 

ozdy xs lAr^o, xt sooxnod ovidont tlxAt tlxoi-o oonld foo 
cixsoontinnity in Jfif/pv* w^fooxi tfoo onrvAtnro of tlio 
--w-Ji^ofo is 2/d-— pAssod tforoncffo soro And foo- 
OArno no^Atxvo ; tlxAt is, wfoon tfoo fixxid olxAn^od from 
on tfoo oonoAvo sido of tfoo su.z*fAoo to l^oixxjar on 
tfoo oonvoxr sido. ^ 


l^O^ow <A*//»x 7 d) 0-»6 foas no rolovAnt AnAlytic vaIixo for 
^^Atxvo vAlnos of ,M,/fn>dL j foixt it is qnito difforont if 
tlxo xndox, wfoiofo was only ompirioAlly dotorminod, 
WAS 0-3S font o 3 CAot]y ono-tlxird- ofifois lod to tfoo 

^OA tlxAt profoAfoly tfoo ooxrroot WAy of oxprossinA JD is 
fxmotxon of And tfoAt tfoo fnno- 

^on foxmd in tfoxs mAnnor woxxld foo truo for no^Ativo 
VAfoxos M/pvd AS woll AS for positivo vAlnos. ^ 

ordinAtos of tfoo middlo of 
rno t>And on »t Anton And I*Axxnoll’s woll - kno^utm 
tfoAt tfoo following simplo oqxxAtions 
xroprosontod tfoo rosnits witfo roznArJ^folo Aoouraoy - 

X. o-oooeas -f o-o72e«? . . * f 1 1 

wfooro (^//>«#d>i, from a? ««. 0-023 to £r«:e0-0£S2 - tfoAt 

xs, from == 82,000 to 7000 Afoont ; And " 

X = 9 = 0-000030 -f- 0-0720a; -i- <0-023 — ^ rs'k 


2 Sro. 3062 , Vox.. 122 ] 


t JtcjXj-X’ * 7 , 1328 

]B*or vaIxxos of pwZ/ju. loss tlxAn 7000, f omxnlA < 1 > fooffins 
to dovxAto owins to ApproAofoink tfoo oritio«d volcxnty. 
IPor visooxjus flow wo Ixavo X *=* oacootly^, 

Fox^mixleo (1> And (2) Agfrood witfo tfoo roAdings to 
witfoin only aligfotly moro tlxAn 0-00001, wfooroAS tfoo 
o**rox*s of I*rof- X-«eios* foxmxnlA vAriod systcKmAtioAlly 
from _0-00000 positivo. At pwZ/p. ^ 100,000, to 0-00000 
nogAtivo, At «*» 10,000. *X*lxoso divorgonoos ato 

of ooxxrso smAll onongfo to foo nogllgifolo for oxrdinAry 
purj>osos. Formulae <1> And <2> ato mnofo OASior to 
nso in prAOtioo tlxAn Fx«of- ILtOOs’* fomxnlA,. as tfoo otifoo 
root of pL/fyucZ cAn vory roAdily foo fonnd on slido 

rnlo, -wlxxlo tfoo 0-30 powor oAnnot. 

Tfoo roAson for jpntting fortfo nowr formnlae for X is 
not tixAt A foottor nt is ofotAinod, foxxt foooAxxso X fooliovo 
X -will PASS tforougfo cc O into nogAtivo vailnos of ae 
witfoont Any disoontinnity in oitfoor xnAgnitndo or 
slopo ; And I wAnt to AppoAl for tfoo oscporimontakl 
dotoxminAtion of X for xxogAtivo vcdnos of os- Tfois 
Avill ontAxl finding tfoo rosistAnoo to motion w'foon long 
oylindoxMS, of difforont longtlxs And pointod onds, ato 
drAggod ATxrxAlly tlxrongfo xvAtor At a doptfo of <sAy> 
ton times tfooir diatmotor foolow^ tfoo snrfAoo. Tfois is 
ofovionsly not wrork w-foiofo cAn foo nndoxrtAkon in aun 
ordinAry xmivorsity onginooring lAfoorotory ow'-ing to 
tfoo sizo of tAnk roqnir^d, font it coxxld foo done in a 
vory sfooxrt timo in tfoo Frondo tAnk At tfoo ISi'AtionAl 
FfoysioAl XAfoorAtox-y. 

_It is Almost ooxrtAin tlxAt it will foo fonnd tfoAt X 
wriH PASS tlxrongfo a nxinixnnrn for a oortAin nog Ativo 
■VAlno of £r. And tfoon inoroAso to a lArgo vaIxxo <profo- 
s»foly <» ) AS 09— >- — tao - Fox-rxxnlA (2) gives a xninimuxn 
vAlno of X of 0-000988 At ae? — 0-01326 ; tlxAt is. At 
pwirf fjL ^=- — 4:29,000. In wrAtor At 60^ F-, At a speed of 
lO ft. /SOO-, tfois wroxild give tfoo diAornotor as Jixst ov’-or 
so von inofoos. 

Tfoo VAlnos of X, for w-liAt I Ixavo oaIIocI nogAtivo 
VAlnos of />r»d/yM, xnAy, for a 11 I know, Ixavo fooon 
dotorminod s if so, I sfoonld foo grAtoful to Ixavo my 
Attoxxtion enrooted to tfoom. If not, X Ixopo tfooy will 
foo €l^otox*minod o-wing to tfooir soioxxtiixo xnt«:>x*ost snd 
■fcfoo intimAto csoxmo^cion •w'foicfo osclsts foot-wooix X And 
tfoo trAxxsfor of fooAt from tfoo snrfaboo to tfoo fixxid. 

Tfoo University, IVlAnofoostor. 


X. - r AdlAtion from G asos « 

Xjn tfoo yo Ars 1 924 — 26 Attempts "vroro m Ado foy 
xno At tfoo I^ox-mAn j^ridgo XAfoorAtory of FfoyTSuos, 
FAsAdonA, OAlifomxA, to got JXL-rAys from gAsos foy 
xnoAxms of foot spArlcs, font witfoont positive rosnits 
^roc, JSTcU. 44, 413 ^ 1926>. »lnoo tfoon X Ixavo 

invostigAting some dLfiPoxrent motfoods of solving 
f'fo*® ^rofolom. TTfoo motfood firrst nsod vt'as tfoo 
following z 

A oxmoifolo witfo a 1 mrn. foolo At tfoo top And oorx- 
tAxning A srnAll piooo of motaailo sodinxn was plsood in 
A vAcnum And fooxnfoArdod from Afoovo witfo atx olootron 
stroAxzx oonoontrAtod towArds tfoo foolo in tfoo omoifolo— 
tlxAt is, tfoo top of tfoo omoifolo oox^rospondod to tfoo 
t Argot in An ox-dinau-y -X-rAy tnfoo. 3 Cn tfois WAy tfoo 
omoifolo WAS fooAtod i tfoo sodinm ovAporAt€»d ; And 
tfoo vApoxxr osoApod tforoxxgfo tfoo foolo And was foit foy 
tfoo olootrons. Tfoo X-rAys rAdlAtod from tfoo vahpour 
woxro rovoAlod in tfoo following WAy. Fosido ^xo 
oraoxfolo I flxcod a soroon of forsos witfo a smAll foolo 
oovorod witfo tfoin Alnminitum foil. On tfoo otfoor side 
of tfoo soroon X pnt A pJfootogrxmfolo plAto, And in tfois 
X ofotAinod A ptetxrro of tfoo omoitxlo And of tfoo 
spAoo Afoovo it AS tforongfo a pinfoolo oAxnorA. Eac- 
posnros wore tAkon wlxon tfoo omoifolo oontoinod 
oodnrm as woll exs 'wfoon it vtas orjopfty.' On tfoo nAJEtV, 
of tfoo plAto ooa?rospox 4 ding to tfoo yAponr-fooAmT^X 







«Kp^l9i«ur(e»tiLt> j^igualacotaijemg ijsi t>jhM9^ £b??st> GCMaus* 
‘wrlidk»l% ctlcl «ako-(b ^vvrJtise^ iblife«» cnni:aoil3tl.e» 'wae i&zxi.p«>3r» 

*3C*lbiet £br«it> e3Cjp«e^r3.xs:i?eKnLt> mtnio%iv^K3L <3L<»£baLlt>e»I,2V^ i-fc ia 

lposflrirl»t<e ^£x4xtxx a ^cms. 

XafMsoxr, X t>c> wo«*]bc a^lpinL^uir li:iat>eeufl oX 

«NC><^2t:»xx3i« cunt<X t*litckz:x X jpjUhoodl' t>I:ko oiruoil3lc» in f iroxi.t> of tXxo 
jsisiffhof cfc -v^AonojcnfitiCMdotiairo^irak^^ in oje-iXcur i>o gpeSat* ». apootamnx 
of Xi^xm4Ai.t»>t3[<3txx^ XJsin^ m, oar^ratinl m& m 

jgpr«bti^braNSj;» jondL & a-fcvron^ oloot^xron omraeontt <aX>o\a.t> OO 
X oi>'fcailnodi ^woc^U: lino on 'fclrKO ]pen*t> 

of t^lnio 'j^mAnSf oc>ar3roei^>oncii ng ^o ii^io JBr«&-lino for* onlhon-ux’^ 
i&o Xoar net X Icnow* i>l::kis Iba fX&o tkx»t> t^ixno on I]^''X* 03 r 
8X>eM9t>x'nnii fkoo IkMaMEMti. oX>tioinodl 'wrlivl^ o a« rocllotoir. 

oirdoir 4o i>o ol^lo t»cfc oontss-ol l^luo oonnitilono l>ot>l3ox** X 
jro»rx*onjD;ocl t^lio ox>f>«urot>«M« A oxnoU oloot>3rio iiootoor 
-wao fi3co<X Jfonndi tJbUa n^^>or |f>«Kx-t> of -t^lmo o»-noil>lo, ond 
in -tJuia '<bli.o l>o«UEn of %roi>onr oonld fo o y ognlofod 

jLX;:kdojpondont>l^ of t>lio oloo'tjron onnronti- Tnao loi^t^oir 
ono weus ooxm.if^ f r*onx t>lio aide o.t> xxfgfxij mxLg^Go io flio 
ofroojm of ^wnop^onr. XJoing; on oloofaron onrx-onf of 
i>0 mto.» o tvonoion of ol>ont> OOOO voltis, and o aJit^ 0-0 mjm. 
w^ido» X ol3f rjBijn od & linoa on f>}iio plofo abffox* 2 luoinra 
o: 3 cj> 08 tjuro. Tlrio afv’onjgposf 'fc'wo oowroajjond to t>l:&o Icct 
and Ic/^ linoa. OTlio fluroo otilxona^ az^ -fclno xnosf 

intoroafin^, aro so 'aroalc. t>izon^liL« t^liat. if is lmi>ossil>io 
to dotox*xmno fHoizr ^v«ra'vo>lonf^lxs« Tluo 'wrorlc. is l^oin^ 
oonfinnod, and i>y sonao im.i>irovo»nontis of fliuo aipi3ai-at.ns 
X liioy>o vox-y soon fd l>o al>lo to inoxoaso t-lxo intensify so 
tlaaf flxo woalcoz' linos as veoll will 1t>o rooa»nxoat»lo. 

^x^mRmrr* X$ji>n:KLXE:so:D3^. 

X*lxy«ioal Xnstifuto* 

f^nivoxsify of XJ|:>sala» d xmno ft. 

A.nljmal X>isoasos in JB Ilapa t»o t rlm a n nrincmos . 

"Wnxi-B: loolcin^ vxf> ooirtoEuin rofoxoncsos fox a {xa]pox 
now in oonxrso of njrojxaxafion, I xooonfly oamo n oo n 
soxno inloxosfin^ dafa in X*rof. lES. -A.« X.owis*s- ** Tlrxo 
Wolslx X*orf- liodlcs ** <X.<ondon» 10S57>, w^ifH ro^aurd fo 
li^oosfoolc op^issodfios in Xxoiand in flxo flmo of Quoon 
IB>liacal>e»f lx . 

A^ is fo l>o osepootod, flxo Wolslx X*orf IBooks 
i-odoxd nnrnoxons imjpoxrtafions of axiixnals and animal 

oxodnoo fxom Xxoland ^falongja -Ixoxsos* oat>flo« -wool, 

nidos» oto., axxd of ooxxxso ooxisidoxalalo c^viant-it-ios of 
fislx. IBnf flxo nxosf Ixxfoxosfins ifosns axo flxoso 
xolatrln^ to flxo imjaoxf of mnxxain slxoojp slcins.** 
OTofallin^ no flxoso xfonxs fox flxo ooxiod !^(Xzolxaolmas 
Id03 fo JMCiokaolmas <X*oxt> Kook XC.Xf. 1299/€»)» 

w^o iSnd flxaf no loss flxan 1G»100 ** xnoxkins ** ox 

** mnxxon slxoooskins ** -woxo inxj>oxfcod fxoxn Xxoland 
t>o t>lao £>oxr:|> <n Itfilfoxd. ^fs^ain* 'wo Ixavo a sin^o 
oaxjgpo oonfMTi.ing ** 3000 xnoxkixxs laoins xnnxxon slxooo 

skins ** ftxaf of tlxo JEi4oll of Milfoxd, 

txading; to flaaf poxf fxoxn Xxoland in IMCay IdOO. Xn 
J^arolx lOOX tjhfcoxo -woxo ixnfxozrfod froxn Waforfoxd to 
HXilfoxd SOO xnnxxrain siioop skins, and in Jnly 1003, 
fxoxn Woxcfoxd 'to IMlilfoxd, ** lOO xnnxxain slxoop^ skixxs 
and ^30 xnnxxain laxnlafoll and kidfoil.** ^^Itog^tlaox, 
tlnoorafoxo, dtnrinfii: tJao ton yoaxs 1603 — 1003 tixoxro axo 
xoooxds of tlao xxn]poxrt of 17,*760 ** xnnxxain skixxs 

fxoxn Xxolauod. 

*XlM» toxxn * xntxxxain * Izas always oovoxod a vaxioty 
of opiaodtios* inolndingf oxol>al>ly antluraa, foot-and- 
xnontk diaoaso, oto., and if in tlxo jpxosont mstanoo 
it ixaiolncios oasos of xtiioxolno disoasos, tlxo at> 0 'vo 
tljjrow an intoxostixxftc lig^lxt on f>ossil:>2o mo ans 
disscsacnnation. ^nt fxoxn tl»o Ixoa-vy inoidonoo 
on sJbbMipt, and tlmo xd>sonoo of an^r j^ofoxonoo to disoasod 
oattla oar divlidx 1 wostook, ono nexa^ j>oxIxas»a sn«i;8o^ 
tixat JTstsoiold tlm siatoop Ixvox-dnko, was tlxo 

xnain aerdihoia jW tixa daacna«^. *XTbtis paxasito wonld of 
odniraa ^vntmym tsnd to donxisix in anok a wot oozmtxy 
aa .a^a^Iand* ^npodlalljr in stMxH a maxslxy and nn- 

addd* vox^ ., 


dxainod Xxoland as tkat of tlio sixetoontlx oontnxy. 
Ono of tlno oaxllost opidoxnios xxxoxxtlonod in 3hdLstoxy 
is tkat wJniolx annoaxod in XXolland in 1663, and wlxioli. 
Ooxxnrxxa oallod ^*^lnos infanda ^>oooxis.** 

*mo xnattox is l^oinii? invosti^iratod fnxtlxox, as it 
xvonld soozn to l>o of soxno im]poxtanoo in tlxo Ixistoxy 
of axxixnal disoasos in Oxoat £(x^tain. 

Oox-i »sr Id jIlTXXx: J9CS oont . 

X>ooaxtxxzont of Zoologor, 

ISTational USdnsonxn of Walos, 

Oaxdiff, 3nno 16, 

Scinaxo Roots and tlxo X>ootxxmal iSystoxn . 

Xxsr INTAXoms of dnno 3, a ooxirosp>ondont, .A.. Xt., 
ig^'vos a rxxotlxod of daxnos *X*liLomson''8 fox o'krtalnin^ a 
soiries of csonvox^onts to a s<q|naxo xoot in tlxo foxm 
of Aml^ax fxaotions* 

A. xxmolx moxo xaoidly oonvoxjgont sot of 'valnos 
oan l>o found l>y making nso of tlxo j>xixxcij>lo tlzat if 
■n, is an af»{>xo'3cimation to tlxo valoo of tlxon tHo 

oxcoxossion 

, r -2V\ 

is a xnnolx olosox af>f>ro3cimation. rTlxvis w^o slxonld find 
-\/^0 =x^^^3-*- €>*=**# ai>i>xo3C. 

- aj>f>x-o3c. 

^ <4-* -4' f « - 6> = ai>j>xo3c. 

'W'o tlxus got tlxo soxios of oonvoxgonts 

2, 1§, 4^542^, . * . 

as oom^^axod to tlxo soxios 

2, V. 4^8. 4§& . . . 

giv^on l>y A, Xt. 

Tlxo oxxox in tlxo valno 48 84^ i» loss tlxan f ^fxxrt fa 
IS x 7 «.«//ion, snd tlxls is ol>tainod dixroot fxoxn tlxo xnoxo 
slido xnlo ajp^pxoxcimation of 18 ox 3*<i6. X ixavo in 
pxaotioo found tlxis to l>o xxxuolx tlxo xnost oonvoxxiont 
w^ay of finding a s^j^uaxo xoot wrlxon tlxo aooxnraGy 
gi'V'on l>y a slido xulo xs insudioiont* 

Xi'ox oulxo xoots tlxo foxxn 
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oan l>o xxsod in a sxxnOax xxxaxxnox. 

IPxoxxx its simplicity ono w'oxxld ixavo ixnaginod tJxat 
tlxis xnotlxod wroxxld Ixavo ocouxTPod to ovoxynody wlxo 
Ixad ofton to oxctxaot xoots, l>ut oxcoopt in HBlgynt 
C'W'lxoro X tauglxt it xxxysolf ) I Ixaxro no-vox xnot anylxody 
w-lxo xnado uso of it. O- El. 'I^oxjbtx. 

Tlxo Clalxlos, XXall X«ano, 

Idolxlxoxloy, Olxoslxixo, 

JTxxno lO. . 

Oan Oxooodllos s'wallonr tfxotx Rood nndax 'Watax ? 

X was toujring tlxo oast coast of X.*ako 
A.ll>oxt. At svxxxsot ono ovoning X saw a cxooodito of 
xnodiuxn siseo al>out lOO yards fxoxn tlxo dxoxo, ^voxy 
quiotly and stoaltlxiiy making its wray towraxd tlxo 
sandy Ixoaolx. XXO'v'ixxg a toloscopo, X w^afoixod atton* 
tivoly, l>ut to xxxy suxpxiso, 'wlxon it gxonndod alxont 
1CK> yaxds fxontx xno, it did not cxawl ont. Xt oponod 
its xnoutlx, disolosixxg a dslx wixielx X Jxsdgod wrotfelid 
woiglx soxno 6 ox 3 poxtnds, and xurocNOOdod to it 

ao'voxal yigoxons l>itw Ixofoxo owaXlowixxg it Xxoad-^tbeat. 
Tlxis olxsoarvation sooms to snggott tlxat tko cxooodiftO 
oonlci not sw-allow tlxo fSslx 'wlxon sulaxxxoxgod, also 
did it tako tlxo txoublo to swlx n to tdkxo aksoiiro witk it. X. 

C3-. 'BAXjm Oj 

Rntol>l»o» XJ« 

:aXa3;r xJ 
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CsLiririeirs o£“ E^leotrioitiy ija tiJfcie ^t:xxsosf>lbiL^rc^* ' 
IB^y A. M- T'X"asrx>.AXJt^. 


T H£^ n£tt>uz’o of iorus in ctiir licks t>eort a- sixl>Joo-fc 
of stjxiciy' for* moiro 'tli.a.xi. t>li.ix*t>y yoa,r«, Jbirti 
oux* inLfor*ro.;gtt>ion is st>ill inoomjplolio a^xrcf eu vs.iHt©ty 
of plioxxomexia. st>lll r*oq[xiJ.r*o oln.oicia'fcioxi- -A. o€Mri>a.irr 
ckmou.xi.'t} of inform. a tiioxr on. fir© na-fu-r© of ions in 
fJb.© lo-w'or at>mosf>lr©x*© may 1>© |^ain©<f from, a sf n<iy 
of -fclreir motion in an ©l©ctric fi©l<i- 3E3c:o©j>t> in. 
sf>©cial oas©s 'wliiolr rar©ly arise at> ordinary 
pressnres, fti© motion of an air ion tbroiiglr tir© air 
is analoi^ous to tlr© motion of a splror© falling 
tlrrongb. a visoons liquid. Tlris motion is on© of 
uniform v^elocity tli© rralu© of 'wlriclr depends upon 
tire radius of tlie eplrere, tlr© force acting upon it, 
and tH© viscosity of tH© liquid. ff’or a given force 
and medium, tlx© larger tlxe splrere tire slovroi- it 
moves- Tliis may readily l>e demonstrat€Ki in a 
syrupy liqirid Iry dropping into it two Iralls, one 
of lead and tire otlier of alunrinium , tKeir relative 
sizes Iraving Ireen selected so tlrat tlrey Irave equal 
wei^lrts in tire liquid, 

Smrilarly, ioxrs in air possessing tire same electric 
clrarge l>ut Iraving different sizes, will move in an 
electric field at difiei?ent rates, tire larger one 
travelling sloTver. Tlrere are tlreoretical grounds 
for supposing tlrat tlris factor of size, tlrouglr not 
tire only one, is of great importance in determining 
tire motion of the ion. 

Some intej'esting effects may he obtained hy 
adding small quantities of an organic vapour to 
the air. X*et us take, for eacanrple, the series 
of normal alcohols of chemical composition 
w^here may he zero or an integer. 
The molecules of these substances are hnown to 
he rod-lihe in shape, the length of the rod irrcreasing 
■with inoreabse in the carbon content, i.e. with the 
value of n.. They are also hnown to be polar, a 
property presunrably mainly due to the Off group 
made up of a positive hydrogen nucleus and a 
negative atozn of oxygen. IFor the purposes of a 
rough static model, these molecules nray thorefox*© 
be thought of as having an active head and a nr ore 
or less inert tail, and they will be attrac'ted to a 
negative ion wdth their heads inw^ards tow'ards 
■the ion and their tails spread out radially. The 
effective size of the ion will thereby be increased 
by an amount which depends on the length of 
the molecules of the particular alcohol added . 

JBxperiments by U. Pfc. Thillips and myself have 
shown that for a given vapour pressure <5f alcohol 
the reduction in mobility of an ion increases 
rapidly with increase in length of .alcohol chain. 
Thus the highest alcohol (am.yl> used in this W'orlc, 
though pr^ent as only 1 part in 300 of air, reduced 
the mohility of the ordinary negative air ion -fiO 
about 40 per cent of its normal value. The effect 
positive ions is nothing like so marked, though 
it is ohser v able . ^This may be attributed to a 
■^weaker bond bet'weerr the dipole and a positive 
because the positive end of the dipole cannot 
approach it so closely. 

No. 3002, Vox.. X 223 


By adding water vapour as well as aloohcrX 
vapour to the air,' there is now a ocunpetltidn for 
places at the ion surface, so that emort ■water 
molecules replace some of the longer alcohol 
molecules. "^Ve should on this view expect a rise 
in mobility of the ion, and this is observed. 

If the xnolecules ax*e made non-polar by removing 
the OH group and making them symnretrioal in 
structure, the tendency -to cluster o n the ion 
should be almost entirely remov€»d. .This has also 
been confirmed by experiment, since it has been 
fouxrd that the hydroearbon, deoane, wi-th ten 
carbon atoms and therefore roughly twice the 
length of the amyl alcohol molecule, has prau^tically 
no effect on the motion of the ion in air. 

I^^ew methods for measuring nxobili-ty have been 
de-vised with the special purpose of d€M 2 ^iding 
whether all the ions move w^ith the same speed. 
Oonsiderable resolving power has been achieved. 
The negative ions appear to be of a single kind in 
air oontaining appreciable quantities of vapour. 
The positive ions over the same range and the 
negative ions in the presence of smaJUL traces of 
vapour appear to be complex. Oertain featrrres 
present themselves which are still the sulrject of 
in vestigation . 

A leoture demonstration of the loadixrg effect 
of alcohol may be conveniently made by applying 
a small voltage to an ionisation chamber so that 
the iozrisation current is w^ell below* saturatioxr. 
By blowing alcohol vapour into .the chamber the 
current is reduced "to about a half, due to the 
reduction in nrobility of the ions conveying it. 
The ionisation current may be anrplified by a valve 
method so that it is recorded on a galvanonroter. 

In the ordinary atmosphere, complicating fac-tors 
are introduced by the presence of particles of 
dust, smoke, mist, and other nuclei. A number 
of small ioxrs will attach themselves to these and 
w*ill then move so slowly that their contribution 
to an ionisation current is practically negligible. 
In the demonstration referred to above, this may 
be readily shown by blowing tobacco s3moke into 
the chamber, when the ioxrisation cuxTrent to all 
intents ceases. In additioxr to the production of 
large ions by the ■uxrion of small ions writh nuclei, 
ioxrs znay also be produced by the splashixrg 
and breaking up of water drops by fzriotional effects 
in dust stoxms and so forth. The presence of 
these large ions has marked local effects on the 
poten^tial gradient at the earth’s surface and the 
value of the air-earth current at a given place. 
Oertain fiuotuations in these values have been 
correlated -with variations in the number of nuclei 
present. 

When ions of a given sign are dragged through 
s^as l>y an electric field, they set the an in motion^ 
^W^th 'the relatively intense ionisation oxxrrent from 
an electrified poirrt this gives rise to the well-known 
phenomenon of the elecxtric wind. One of the ' 
earliest methods of measuring the mobility 
was base<i^ ttpon a study of this phemcmienon. - ^ 
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Ag»i», if a. cliooiiturg^ of -f/fais -fcalces plaoe 

ixi cb^ flL±ii3ei.oftj>hore» eleo't^iric OrasiatA In 

Ofiunr^ixi^ t^ne olxasr^^nd axnolke pcurfcioles -t^o-war^la t>li.e swr> 
yonT>cl.Ing aixr£a.oeei, w^tiero i>Ii.o |;»a.x-tcide8 a^iGk on im- 
Xn ot>li.4B!r wocrcto, aboiss cba a. amolco jproolni^^tiojr. 

7o anm. njp* |:t> xna.^ 'l>o 't>ncbt> 

an't>Joo^ oX a^tiinoaplxoirio Iona lueusi cb l>o 4 Bbx‘lnS on 


losb 9 t> -tiwo i3n]pojrt*Cbnt> |c>x-ol>Xoma ja,t> t;He x^r^oaon'fc 'time. 
XT'iarat/, -tyixoro i» -feHo ;p>rol>lom o£ ^>1310 motXo and 
xnoolianisjn o£ atvtaolixnonti o£ znoloonloa and. ioxia^ 
linlcing 'o.]p .'wi't;>lx aUiod f»iro't>loTna in 'bixo st>mo1smTo 
oof l>odloa in sonoiral ; and aooondly, t^lxoiro ia 
wddo £Le3.d o* jnot>oorolo^y' and -tflxo 
at»moap>lbox*lo olootixioiti^r in • 


3Sratt;mrjSi.i PcroircKs- in Onliromin* 

I>r. 3 ES. T* Ax^T^Tgisr and AjEt'imxjTBt X*. I>.aY, 
Ooo3pii:3f^ioal XAai>oirai>oxr3r» Oamosie Xnai>ii>ni>ion o£ \PV^aaXi.ins^on . 


O Xr» X^rincG Oinoiri Ooni>i*a romairJk:al>lo o3c:i>ori- 
3neni>s in irtiliaing t>Ho ^^-f^ent/ial pow^oz* in 
nat/nx*ai a’team.p, i>Ho iroadoira o€ l^^a.'xntnetas l]a'%ro 'l>oon 
lcox>t> infox-xn^l^ (^%’SSt%m 62 ; «Tan. 1 - 4 ?, 1626 ). Tlzo 

novolt/^r of JbSa oonoojziiion and -felxo j^a'tlonoo and 
in@ennii^3r wifcl:! -wriiioH i-fc Haa l>oon pnz'aned -€>0 -“f nil 
realiaat^ion ka'v^o at>i>xrauot>od m.n olz at>t>enilon aznon^ 
on£^incME*?Ta and i>lxe 3pn61io, and ^pooplo Izaxro alzroad.^ 


-Uxo I>ni>ol 3 JEIaa-b Xndioa ono -woll, l>orod to a desx>tilz of 
66 m., aizoxv^etd a ^roaanzro (closod) of 4 -^ ai>mLoai 3 liGrGa 
and a ffrot^ont^ial i>ox)«roir dovolojim-on^ of 0 OO lew, 
Ot^lxei* 6 o 3 rin|^ as*o oonl^onzpilatiod in a nuxnl>e»xr of 
fuxnaxrolo areaa in dax^a and f^nxnatvira. *T']xo V"allo3r 
of *T*on X'lxonaand ^moleoa, iKriiloix liaa 6 oen mont>ionod 
in -felzia conno^eion, ia xnuoiz too romot>o to olaim. oon- 
sidozratrion fsTonx a ooznnzox-oiai vio’wf>ointi ; l>o 9 ldoi 9 . 



l>e^^nn to oonaidoir tb|x€>- 3^osail>ilit>y of similair p-zrojoGte 
olaewlz-ox^, 

X'lxo locsalit&y in Tnsoany wHloH is trJtbO soono of 
tlboso O 3 cf>oxrimon'ts Izas lon^i; l»oon ienown as a oonto:^ 
of t^iio l>o]r%o aold indTxstary, faw Ixa^o liad s^xty 

dofitn^o oonoof^tdon of i'ts olxaT-aortoir. Xt is, oir 
vmMnLear was l>sf oqra indnst>rial osijploitation Izad xnodi- 
6«»d its e^jj^ax-anc^s* a l>ajrr«Ma t<araot> oo^oirod bora and 
ib^istcxre wn^fai xraxy lkot> stoaminfif spxrin^s and vontss 
from wldoix nat^x^XTSfi stoaan jg^sbiod ontr in Joto of 
xrar: 3 rixi|g^ siaa^- — not> infr<e<inont>X;y' wiisH imnrsessiva 
noi^is aand wj^looitg?'- Kasmlc«»atiion lias sinoo lMron€?lii> 
to similar ars^gtions in ot^or j^Axrtm of t>lko world, 

lmt> ^im ^IC^tisean 6sld still anpoars to loo nnnsnal in 
trJbts hd^lbt n jT ci^poa p fc ion of its steam om&pnt. 

l^^rrfnnmary for natnral steam witn 

t3bo dr^ in ^$o0^HUab and Ore^epon lias nro'v-od nn« 
p^rondNMlit s of steam was teK* teelils^ Xn 

xmty 


t>lio most r scant sazploGration in tliat x?og^on (1623) 
lias pro'V'cd tliat a gpreat drop in tlic surface tom* 
peratures Has occurred tlism in less tHan 6xre ^osrs. 
^die Xtalians lia^ve considered, and are perlraps still 
considerirm, tire sinfein^ of steam wells at X^oassBuoli, 
near IQ'apIes, tHou^li we liaxre not learned tl&at 
actual lioriri^^ lia'^re l>een made tJbtere. XteomEit 
ad'rioes from Oaliforriia inform us tiiat a test liole 
drilled in Xmperial 'V’alle^jr to a deptii of 726 feet 
^deided steam at 17^6 11>. pressure ; l>ut tHe onl;^ 
de'V'elopment Icnown to us ttmt approacHtes tlie 
acdiie^ernent in Vxuaoiaoy laias lieen carried out sst 
: TClie Oecysers, a place 76 milps^ortii of San IBVanoiseo 
and cilxmt 30 miles from tibe X^actfie Xt lies 

near tire liottem of a deep V*sliajp»od e**.'- 

dosed l» 2 r steep motapfdMb #topes» and^rovdiw its 
prstiMmos t«> tiie apmwteiiiwair travdSter as a ImrrieaqL 
'Steetelb of w£ddk. on odd or damp 
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groa,!; oolximixs a/nd cloiida of stsoam etiro sooxi 
rising. 

Tlio lioti gronnci -w-tiioli. Ii.eu 9 l>oorx a,ot>iia.lly' ox- 
];»lox‘c»d oovox^ an. etroa. of oiily 3 S CLoros- 'Wlxoaro 
tifLo surdPaxso is lio'fc'fcos'fc ■fclxo garoxmd is a.'bsolia'fcoly 
l>etxnroxi., it>s dosola«t>e fiL5>j>oara,xi.co l>oin^ intoxiaifi-od 

ixi dry sxi.xn.TOoi: -w^o^tijhioi: l>y salt> onorxxs’fca.'fcioxxs 

olxiody sxili>lx«ffcos of ma^xxosiuxn «txxd axnmoxxinxn 

xv'lxiolx j>ax*t>i«/lly oover it>. Xn loss ao-fcix?^ sj>of>s a 
vox"y sj>a,i:so g5i*oxvf>lx of $pra,ss «tnd -woods xnay l>o 
soon, and iix a fow ooolor 5>laoos -fcallox* tonsil os and 


■tx-oos. Slxallo-w liot> sjpx^ixxi^s, xisnally oxxly a foot> or 
■fcxvo in diaxnotox*, yiolding tixurtoid wat>or oloso tio 
tooiling t.oxnx>etx*a-fcxxx*o (-wliioto a-fc flxis olovat/ion is xxoar 
OS® 0-)» ax-o soatitoorod ovox* tilio snrfaoo, alon^ -fctoo 
tooftoxn and oast, sido of t-too xraVino. Tlxox^ ax:o 
xxat^nx'al vont-s, nov-or xnoxro -ttoaxx an inoto ox* ti^wo in 
diaxnotoi-, t>o too fonnd lioro and t>tooro, tont. trtoo s-fcoaxn 
t.li-at> osoa^os fx*oxn t>lioxn, tvtoong;li fx:o€gt^^®‘^f'ly axxditolo, 
is soaxrcoly -visitolo in t.too too^fc dx:y snnaxnoirs of Oali- 
fornia, saxro a-t momfnjg and oxroxxin^ wtoon t>too 
otosox*xrox* finds t>o liis surjpriso ttoat; it. is not> oxily 
j>onx*ing from t>too xrontis tonti is also soonin^ fXxrongxx 
tlxo i>ox*ons igronnd and onstorondins ino xxxoxcpL'A^^U^ 
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slo^o. -Aw lil^-tlo toolow t>too snxfaoo tJxo gpronnd 
qxxiolxly x*oao}xos f>lxo tioxnporatixxxro of tooilin^ -vfr&ftGir^ 
and in 1>to.o t>-wo xnost> aot>i^o vont>s a snxfaoo 
t>oxnnex‘a'tnx:o of 102® O. -was xnoasnxrod. 

□7no Ooysors Ixas tooon kno^wn to t>too xv-lxif^ xnan 

for atoonl3 so-ven-fey-filvo yoax*s a ooxxsidoxratolo jporiod 

of tirno fox- -ttoa-t looality tont> xxntdl rooont>ly xt toad 

at^t^raotod at^t>ontiion oxxJy as an nnnsnal xnaxiiifes'ta- 
tion of JN'a'fcni-o ox* for t.too ropn-fcod modioinal -vtortnoa , 
of it>s too-fc-s^iring -wat>ors. -Awtoont> six yoars ago Mr- 
d. X>- Or anti, -wtoo toas toad ooxxsidoratolo xnining and 
pros;poot>ing oxx>orionoe, toooamo 
int>orost>od in -ttoo oonst>ant> osca^io- 
of toot: stoaxn froxn titoo gronnd and,^ 
•wi-btoonti any knoxgcrlodgo of t>too 
snooossfnl tooring in con- 

coixred. ^ titoo idoa of ntiilising it:. 
IBoginning in a small -way -witito tvtoo 
toolp of a ^s-w xnon and an ordinary 
otoni-n drill, too sncooodod ixi drill- 
ing titorongto titoo snxfaoo clay and 
intio titoo nndorl 3 rixxg sandstiono,- 
tooojiixxg t.too sboaxn condoxxsod so 
far as -possitolo toy rnnning in cold 
-watior froxn atiaxxk: on titoo monntiain 
sido. -A.t> intiorvals titoo rajiidly 
tooatod *watior -wonld stooot: onti liko 
a goysor, aftor -wtoioto xnoro cold 
-watior •wonld too lot> in. As soorx 
as 1:too toolo toad roactood a snib- 
atolo dojitito, an 8 - inoto stool 
casing -was loxvorod intio it> and 
* anotoorod * tio titoo rook toy titoo 
ingoxxions dovioo of i>onringaronnd 
titoo ;pi]po sovoral tonndrod jionnds- 
of xnolton zinc, -wtoioto congoalod 
b-o form a bigtob Jointi. 

Ib -was atoonti t-tois t-ixnci (xnid- 
snxnxnor of lt^22) btoab -wo firsb- 
-v-isibod btoo sjiob. !Mr- Oranb do- 

xnoxxsbrabod btoo foroo of btoo- 

sboaxn toy stonbbing ofif btoo cold 
condoxxsing -wabor and lo-woring btoo 

drill and baclxlo rojirosonbing a. 

coxntoinod -woigtob of atooxxb a boxx 

so as bo covor btoo boj> of btoo 

-wtoon btoo wtoolo xnass was. 
80 -%roral inotoes and btoo toob^ 
sboaro irustood cAxb wibto a doaf oxxixi^ 
roar. "Wlxon btoo w^oU toad roactood 
a dojibto of 200 foob btoo boj> was- 
olosod toy a tooavy gabo -valvo. A 
second -w^oll w^as af boxrward drillod bo a de^bto of 300* 
foob wibto nowor doxivod fT*oxn btoo sboaxn of btoo jBrsb 
woll . ISaoto of btooso bwo woMs, wtoon olosod, dovdonod 
a 5 >rossm-o of atoonb OO Ito- S€g[;iaiaro inoto. Ttoo' 

nracbicatoiliby of nbilisixig bno sboaxn w-as doxnon^-* 
sbrabod toy ib bo a small bxxrtoino and dyxxamo^ 

nsod for ligtobing btoo ixm and oobbagos, btoo only 
tonildings xxeartoy. 

Slxpoximenbing wibto btoo wolls, Mr. Oranb dust- 
coxrorod btoab btooy wonld disotoargo conbinnonsly for- 
a xxxonbto, a]pparonbly -wibtoonb btoo Isasb atoaboxnobxb' 
of -vigonr, and, wtoon olosod again, wonld robnm bo 




fo N^ATijrR;m 


ISTo. 30 &Z 




Vic'ws on Comt>xisl:ior&« 


T ]EdS eitmciy of tlie conxb»«»tiioiiL of gasoouia laxix- 
■fcxiros’ cbTLci vctpoxirs of f ixel« iix .adx- 1xa.£» r-etoontily 
rcsooivo<f. ^ ooosi^ioi-fiblxle lEffc-fcen'fcioacx from jg>lxysicisf», 
clxejaiis'ts, cbncf ongioeNers, wit>li roga^ixi fo t/lxe 

siilxjeoti of clo^oixet-tioxx or IsrxooLLixx^ iix t>lie> irLtemLa.1 
oomlxxisfioTx <^xx^ltxo. Two yoatrs a.^o» txix i3m.x>ort;a.riL'fc 
difiiotissioxi oxx 'tlxo sul>j©ot> of csxjplosiojrxs, 

oncior fHc? ohabinxiatiiLsliip of l?rof- H- B. lOixtort, "wau* 
fic^lcl in I^ncion nnclor t>hto atix»x>ioe» of t>Ho IFatracfAy 
Hooiot-y, wlion «OArora»l vatlnafxlo wore roa»dL 

l>y onxinoxxl> workers in t>His loranoH of scienee. 
Hinoe “time. However, discoveries Ha,ve Heen 

i'o|,>or1>ed -wHicH -tHrow new lii^Hti on t.He meoH^Btnisnx 
of comnnstioix aund on tiHe fxinctpion of t>ra<cos of 
wat/cr, leaxl teiira.-et/Hyl, et>c., on igni1>ibili<>y . 

f^c^xaixo Hnrns ixx a»ir or oxtygen wit>H fHe fornxa.'fcion 
of ca.i-Hon dioxcHlo atnd wa^fer in auooordaunce witiH 
tilio oHomioixl ©qixtxtJioxx 

•+ lOOjs -t- -+- HHatti of reaction ; 

l>nt/ Ht^trle was kxxowix of tiHe mecHaixism wHereHy 
“fclie at^oms are rearranged fo form xxew inolecixles. 
Tile isolation of aldoHydes fronx tlio ^xrodnots of 
cominxstion of Hydrocarbons led Armstrong 

and iione to tHe well-kxxowix Hydrokylation tHeory 
of tHe oonxHxxstion of IxydrooarHoixs, Hy wHioH tHe 
<^3cygen atoms ai'e assximed to become intex^osed 
between tHe carbon and Hydrogen, foi'rning di- 
Hydroxtyl comjpoxinds wHioH lose watex* axxd form 
aldeHy des . 

Iteoently, new ideas Have been advanced wffcH 
x*egard to tHe intexrxnedxate and Ixntial stex>s of 
XKimbnstion, and tbese arose from exetensive in- 
vestigations on tHe oaixse of detonation4 THxxs, in 
^a]pers by IProf. H. X,*/ Oallexxdar and tHe staff of 
tHe Air MrnlstEry X^aboratory, Xznperial Oollege of 
^oiexifoe^ evidence was. given tHat tHe drst ste^ iH 
tHe ooxnbnstion of gaseons systems was tHe dLev^oji- 
nieint of nnolei, eitHer of iodised moleonlar fi^g:gre« 
gi^t^ or of small IH^xild jip^artioles condexxsed ; in tHe 
engine Cylinder cHarge dttrixxg adlabatib 
jpression^ THese nnclei sensitise tHe gas miktnre to 
seH-igxiition on Heating by acting as >3<e>ntres osf 
oxcic^t^on. THe ^igniHoanee of idnisatioxx on gaseo^ 
reactions Him b j^own by tHe intmrei^ing resnl^: 
of . ^Pipof; iBidne and His co-worHers, obtained during 
researoHes on tHe infinenoe of tHe energy of. tHe 


electric s^iark oix igxxitibility of dried gaseoxxs 
systems. -Still nxore recexxtly, tHe work of I*'ixioH 
and JtXodges, of tHe Xmx>crial Oollege of Science, Has 
also sHown tHat w^Hereas xnoistxxr© may accelerate 
coxxibnstion of c?arl>oxx monoxdde in a region of coxn- 
jiaratively weak ionisation, it Has little or no in- 
jfiixence in a i*egioxx of svrffxciontly intense ioxxisation. 

THo inHibitory actioxx of traces of lead tetra- 
etHyl, iroxi carbonyl, tHalliixm vapoxir, etc., is better 
understood by tHo explanation involving tHe pro- 
vision of nuclei wHicH are rendered innocuous by 
tHe attacHxxxent of molecules of tHo iixHibiting sub- 
stances. Xt is interesting iix tbis ooxxxxexion to recall 
tHe similar conclusions of lr*rof- I>ixon axxd I^ord 
ItaylexgH witH regard to tHe inliibitioxx of pHospHor- 
escoxxce l>y traces of etHyleixe and ^otHer orgaxxic 
vapours . 

On tbe oHexnioal side, i^rof. Oallondar and His 
co-workers concluded tHat tHe xxuolear particles 
Hecaixxe oexxtres of peroxidatioxi, tHe collision of a 
fuel molecule witH one of oxygexx resulting ixx tHe 
forrnatioix of a Higlily reactive axxd explosive 
organic poroxkle, for example, an alkyl Hydrogen 
peroxide, l>y'tlxe dirxMst iixcorporation of tHe oxygoxx 
molecule, ratlier tHan in tHe formation of Hydroxyl 
coinpounds, wHicH involves a separation of tHe 
oxygen molecules ixxto atoxns. THe prixnary forxx)ia- 
tion of peroxides accounts at once for autoxidation 
axxd detonation. 

Axitooatalytic action dux^xxg tHo ooxnbustioxx of 
gaseous mixtures Has also^ recently been reportesd 
by W'Hite (carbon disulpHide), XXinsHelwood (Hydro- 
gen), and otHers, THe peroxidation in gaseous 
mixtures afifords a link witH tHo interestixxg w'ork 
by H^oureu and X>ufraisse and. otHors on tHe 
m€»cHanism of inbibitors oxx tHo oxidatioxx and 
"ipol^jHnerisation of ii^iuid sxxbstanoos suoH as 
aojToloixx. 

/ THo oaroful studios by 3©gorton and Oates, an 
: ontHno of. .wHieH is given by M&ir. ,v^gorton in tHo 
•fdllo'wing psgos of bur Supplomont, of tHo action exf 
a Xargo number of oxrgcxnic subsiwnoes and motalHo 
vapours on tHe solf-ig^xiting toxn^^raturos of fuel-- 
m i^od furtbeor ligHt on ' tHe difficult 

of gaseous. mactioapuB. 
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S.n£s:tne SCr&oclc a.n.cl R^la.t:e€l Pi“ot>ltstxis*^ 

By Ax-Vh-jbbj^ O. ISokh-xois' , JT.B.S., Itea.<a©r in THormodyTaarixiios, XJixiTror'isity of Oxford. 


O ZNTXii iiondroci ecrxcX t;liiirt>©©n. yocbrs £t^o Sir 
HTJiin.i>liry X>ctvy oorKim©ric©d His ixiCb^nfHoozi.'t 
r-osoa^roHcjs oix 'wHioH . j>€Lv©d. t;H© -wei,y for a^ll 

soHsoquoxi-b w'orlc of* oom.l:>ost;ioinL. It is intorostirig 
to remomHez* tHaa,t I>«.vy sj^eoiHcally tHs^nJcod 
!Mi©Ha/ol I*‘'o>raxlauy , tHorx t^w'ozity-foxxr y©«trs old, for 
His a-Hlo etssistazio© dizriog tHett "work. Xt -wcls 
tH© j>r»oti«a.l sbim to oor»zl>at tH© da«xx|^©rs of fired a,mj> 
in mines tHa,t snj3x>liod tHe inoeotiAre to I^fibvy’s 
-work on coml>uLstion. To-da-y jzractieal ezxds still 
snpiply tHe main izxoentiv'e to resear oH on eom- 
Hnstioix, In one -way or anotHor improvemeixt of 
tHe internal oonxHuistioxx en^ixxe is tHe sonroe of 
xnncH of tHe -work tHat is done. 

WlietHor -wo like or like not tHe adveixt of tHo 
ixxteirrial ooxxxHnstion engine and tHe cHanges it Has 
wroixgHt, no one can dexxy tlie Hmnan acHievexn exxt 
it represexxts. It is oxxly necessary to recall tHe 
xiatnre of tHe cycle of operatioxxs, tHe HigH texnpera- 
tnres involved, tHe exact timing of eacH fixixction, 
and tHe speed witH wHicH tHose fnnctions Have to 
He cairried oxit, 

j^mongst tHe noises wHicH tHis jxrodwct of Hxiixxan 
enligHtenxxxent Has He<ineatHed to us, wo Have "wH at 
is called exxgine * knock * or * pinking.' ‘ ICnockixxg ’ 
is a sound wHicH comes from tHe cylixxder during 
tHe aHxxormal explosion of tHe cHarge. It is to Ho 

distinguisHed from ‘ pre~ignitioxx ' usxxally a duller 

souixd vi^HicH is caxxsed Hy explosion of tHe cHarge 

prior to igixition Hy tHe sjxark, and may in Certain 
oircumstaxices also arise. * Blnooking ’ limits tHe 
oompression of tHe cHarge. THe foUow’ing figures 
will xnake clear tHe effcMxt of coxnpression of tHe 
cHarge on tHe efiftciency of tHe engine : 
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If tHe comprei^ion ratio were raised from. 4^ to €5 
tiiere would He a gain in effi-oionoy of nearly 20 por 
oexxt. THe e£&oiencies of actual, exxgixxes are con- 
sideraHly lcss» sometHing of tHe order; of 30 per cent 
at 4:1, aixd 3i5 per cent at 0:1, or a gaixx of aHout 
IB per oont in e:fficiency. 2b£r. !]^ioardo, wHose -work 
Has so greatly indxrexrxoed engine de«gn, is of opinion 
tHat for exrxgines of, say, 3 inoHes to 4 inoHes cylinder 
Aett^orjpea »t> tame o« lAmy SW&, 


diaxxxetor tHe xnaximum practical efificiency would 
He givoix Hy a coxnpression ratio of aHout *7 i 1, 
taking into account tHe ryxeoHanioal forces developed, 
and tHo moans adopted to witHstand tHem. It is 
xxot possiHle to reaoH suoH pressures, Hecaus© tl;xe 
HeHavioxxr of tHe petrol fuel lixnits tHe pressure. 
In an ordinary automoHile exigine, coxxxpressioxx 
Heyond aHoixt 4--^ r 1 loads to * knocking** and 
consoqjuent loss of pow-or and daxnage. By oarefxil 
design it is possiHlo to arrive at coxnpression ratios 
of £> or oven B ; 1 , Hxxt only at tHe sacrifioe to soxxxo 
extent of otHer convenienoe. THis fox'ced limita- 
tion of tHo efllcit^ncy of tHe engiixe is uxxfortunato as 
applying to tHo axxtomoHile, Hut still ixxoro so to 
tHo aeroplane. 

THe w^orld's j^roductioxi of tHe order 

of 12,000 million gallons per year. A gaixx of 20 i>er 
oexxt oix tHe eflxcioncy xnigHt save xxxore tHan 2<X>0 
million gallons of x^l'***^^^* opixiion as to tHe 

resc^rves of x->^troloum is not to He Ixaasardod, Hut it 
is suffioicTxt to say tHat axxy factor wHioli could 
save sucH vast quantities of valual>le raw material 
nxust He very oooxxomically. <*' ClJracking ' 

aixd recovery of ligHt fractioixs Has iTxcreasod tlie 
quantity and ixnpi*ovod tHe quality of tHo petrol 
oHtainaHle fronx » Hut tHe improvesmexxt 

as to compression attained is ixxsulfioient.) 

It Has long Heen know-n tlxat Hexxasene, toluene, 
xylene, etc., added to petrol ixnprove its qualities as 

regards * knocking Hut to raise tHe ooxnpressit^xx 

ratio from 4~^i> to B : 1 would require tHe xnixture to 
contaixx aHout dO per oont Henasene Hy voluxne. THe 
world's production of l>exx5aene, limited as it is Hy 
tHe produotioxx of coke, is oixly a fraction of tHat 
wHioH "iJvould He necessary to add to petrol to xnake 
it use, universally, HigH- compression 

engixxes. In an effort to find somotHixxg more 
effective tHan HeiiSBcne, IVlessrs. Mlidgley and Boyd, 
of tHe BeseaxcH Bepaxrfcxxxent, Oexxeral ll^otors, l.*td., 
tried many tHousands of diflfeiront cHexxxloals and 
came across lead tetra-etHyl. . jSixxce, in a detonating 
explosion, tHe lumixxous and ultra-violet radiation 
is xnoxe intexxse, tHey tHoxxgHt tHat a suHstaxxce 
aHsorHixxg radiation. xxxigHt poMxHly affect knookixxg. 
THe>y were led, tHerefore, to test iodine ; it was 
feuxxd to He effective. Hut not for tHe reason. virHioH 
suggested xts trial, for Hroruine was found ineffective 
and cHloxixae even to inducse knocking. THey tried 
anotHer neigH Houring group df elaimexxts-' — -telluriuxn^ 
seiexiiunx, atfed sulpHur- — ‘Briding a sixnils>r x^latipn- 

sHip- THen, proeeedmg to trjr coinpowids in ptker 
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of oloxo.on.'fcs wlaioln -wosto sol^:i^l>lo iii jioteol, 
.^xkchL fits ^In. fitocf lofitd of^Hyls, t^ii&y <ii«oovoro«i iiluo 
voiDa.fitX'k:etl>lo s>s stia. ‘ atirtii-lcintoolt * of tiJtje? i«tt.t>€Mr 

oox^]pouinL<l . 

lMIetx>.y o-tlioir sol3»t>ctxi.oo»,' likio <iiot>I:iyl ■feollxu-icio, or 
fiHo orLstifitl^lo mof^fitllio <carl>oxi.yl*, 'tooHfitvo sixnilctrly 
to fit waoro or lesa xxxfitrlicoci oactoxxt. irbLoro «tro etlao 
or^^etoxo x^rodlxi-'otsi, sxiolx fits tlxo fitromfittio fibxrLiixes, 
'wlxiolx fitro e^eotivo, feixt fitJ^oo-t forty timos fits mooH 
’woolci iri.oodl to T^o ctdclocf for ttxo sfitrrxo offoot fits w'oxildl 
l>o ofetfitirtod 'W'itH lofitci etHyl* It is not rofitlly 
sfittisffitotory to givo fi.|^nros of ofifootiveinesss, fits tHfitt 
sooms to vctry ^a,ooo.rclin|5 to tlio cironmstctnoess of tiao 
tost. IMtlo o^rvo gives fignros for the olfocst 

of smfitll volnmo -pcsroontfitgos of loetti otHyl on tHo 
laigliost com-jarossion refitolxocl l>oforo Icnoclcing 
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ixoooirnos fitxx^Iilalo, nsing fit IticfitrdLo vfitria-lalo com- 
;pre»ssion engine^ In Jttic£trc 3 o*s onguxc tlxo conxjxros- 
sion is 'V'fitrioci by rsising or lowering tH© wixolo 
cyHnstlor, ofitrbnrcttor, ofitmsbetft etnci vfitlv© gostr» tbo 
movoTOont being mofitsnrcKl by fit micromotor sorow. 
T'bo oxxgino is con^^lodl diroot to et bfitlfitnoo<I swinging, 
field electric dyxxfitmonxeter- Another metbu^d of 
estlxnfittlng tbe Icnoclxing cbctrfitcteristlos of s. fuel is 
5 >rovided by tbo fixced oom^refiMaion I>elco . engine, 
mfitcl.e by O-oneraul l^btors, 3 L 4 td. ^be esctent of 
Icnobbang le znefitsur€!»d by fit bonneting ipin fitrr^nge-i 
.r^ent, tbe etmount wbicjbi it is l>c>uncod b 
mofitsured by tbe ^volume of ^ hydrogen generetted 
dnring the time the jain doses sin electriofitl ctreixit. 
□Che hnodcing ehfitrfitoter of e fuel cfitn be competred 
fiig«tlnst ^ lartnndfitrd fonl contetining a. definite 
<;a^nji^tlty -edf «bnti-taM>olc* 


About one p^rt., of lefitd tetrfit-ethyl in ISOO 
X>ab|^s of jxetrol (atbout fi c.c. of ethyl fluid X>er 
gfitUon) will 'permit df the use of fit compression 
rfittio up to fi : 1., etzid give fitn increctse of ett leetst 
lO jaer cent in the power thereby, IF'urthernxore, 
if ^11 petrol "were to be troetted witb such fit dope,* 
it would be quite fefitsible from tbe point of view 
of supply, beofituse it would entfitil fitbout 4-0,000 
tons of lefitd per fitnnum, xvbioh is not more thfitxx 2 
per cent of the w^orld’s production of that metal. 

It is not the purpose of this discourse to enter 
into any controversial matters fits to the poisonous 
character of ethyl lead or its effect on the engine. 
It is xnore interesting to consider ‘ why anti-bnoclcs 
cmti-hnoclc ? * 'W^hy should it be particularly 
interesting ? The two remarbable points are tlie 
highly inflammable nature of the compounds which 
act as * anti-hnochs,’ and the eactraordinary small 
quantities required to be effective ; 1 molecule of 

lead in 200,000 xnolecules of fuel— air mixture is 
defiixitely effective. 

Tbe Asiatic Tetroloum Oompany afforded nxe 
facilities for investigatixxg tbe prolxlem, and I 
propose to outline tbe worlc: fiis it developed from one 
stage to another. I>iscussion w'ith JMr. H. T- 
Tizjard led to the first line of attach. It was 

assumed that Jx^^^oclcing in an engine engine 

detonation ^weis alcin to the setting-up of detona- 
tion in a gaseous mixture in a tube a supposition 

latc^r al>andoned. The plan was to get an explosive 
mixture to detonate iix a txxbe at a definite place, and 
then to find how the position w'ould be altered by 
the presexxce of anti-hnoch. If the axxti-hnoolc 
delayed combustion, tben the position of detonatioxx 
ought to be furtbor along tbo tube. I.K3 Obatelier 
pointed out ioxxg ago the various ways in which 
flame can be propagated iix an explosive mixture 
of gases. Xlepending on the conditions axxd the 
constitution of the nxixture, flame nxay either be 
propagated with a uniform velocity by conduction 
of beiat from layer to layer, or a vibratory type of 
combustion nxay be set up, or the fifiune may 
accelerate uniformly and finally detonate, if the 
strength of tlie mixture is above a oc^tain Hmiting 
concentration . JFor tbe development of a detona- 
tion w^ave tbe gas in front of tho explosion front 
xnust be heated by compression at lefitst to its 
ignition temperattxre, and tbe rate of reaction must 
-■‘be ^o £^eat tbat the fuel moleoules aro bximt before 
: eV'er the odmpreseiion wav^e hfits pfiissed combustion 
4smd compression then proceed eimultcbneously and 
with, coxxstant velocity. JF^r oxfiwmple* the rate 
ci. travel of the detonatldn ,wave in am acetylene 
oaKy;g4e»n mlxtnre pressure is about 
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aVOO wci.ot»r^»/s!eo. THcs ]pliot>o^x‘a»^liio Txx&tiHcjtdi^ Sbm 
cl<?voloi>c 5 cl l>y JProf. IT* ]B. 3 >ix:oix, wa^ uaodl iri 
ixi'v^c^ss'ti^cLi^ion.s "wHiolx Mir. Oat>e3 a^nci I oarriod oii<> oxi 
a^€ 3 -fc>dei:ie, i>entia.ix€> a«n.d Ixydroge^ xrii 3 ct>ii.ros witilx 
va,i[*io\i3 diluozit* g«t»css.^ 

If -fclio mixfiares i« jfiroci at. ojxorx e.iid of a tiuil>«s, 

t>lie> rooord of t-lio ^ Jravol of t.i:ic3 O3c:j>losioii. i» vox*y 
woifc>l>l3r and d«3tiOxiat>ion inay^ ooou.r- atj almos-fc any 
7plaoo» I>nt> if tjJhLO miact^nr-cs iw fxx*e?d noar tlicj oloaed ond 
of trlio t>xii>o, tluo o:x:x^l<>sion 'W'ill fc>o nniforxicily aoocjlor- 
atod nntil de-feonat-ion 3ot>3 iTi, and it; 'wbl^ fonnd 
2^033ii>lo for ^ivon csonditione ^as t>o aizo of t.nl>o, 
cstiO.) tio obtain dcst.onat.ioxx at a dofinito distancse 
from tlio 3j>aric> and to study tbo offcsots of dififoront 
dilucsnt i^asos on tbcs j^xositiorx of dotonation. 
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It was found tbat anti- 

knocks did not indixence 

tbe positioix of detonation 

(except in oixe or two 


oascss, wHon tHo infinonco was to rondor tbo 
■position oarlior ratlxor tliaxi late»r). TJboscs ro- 
s Lilts liavcs beson confirmed by X^afitto wox-kiing 
in I?aris. At, tbis stago a ratber siarpi'ising 
nogativo resixlt -was all tbat bad boon roapod* 

It was nooossary to go to conditioxxs a littlo ^ 

xnojro likes tbose in tbes esxxgino ^bigbor Initial 

tomporatnros and bigbor initial prossnros- I*'or 
tbat pnrposo a long txibe witb a ixnxnbor of 
small glass w^indows was ooxxstmotod ; it ooxild 
bo boated oleotrically, axxd ooxild withstand 
oonsidorable prossixres. It was found tbat, for 
a given xnixitnre, increase of jxressure dimbx- 
isbed tbe distance from the spark at which 
detonation is set up, up to a ceiT>ain Ifrniting 
pressure, further increase having then very 
little effect.® (A similar effect of pressure on 
tbe ve-loGxty of tbe detonation wave is known 
from I*rof. Hixcon^s w'ork, and was confirmed.) 
Again, it was found tbat . although initial pres- 
sures up to seven atxnos|^)%tc3res and initial tem- 
peratures of 1^30® were reached* tbel^ was no , 
effect of anti-knocks <sucb -as lead efbyl or nickel 
carbonyl) on tbe combc»tion. of sxxcb detonatixxg 
miactures. 

1 ; xaf &7 ; ixa. 6 *e; %o& 7 . 

• aoju. issx xflrttr. ,, 


ITortrmately, anotbear line of attack was now open. 
I>r. 'Weerman^ found tbat the igniting temperatuare 
of petrol, when dx^pped into a heated iron 3 p«>t 
through which air was gently blown, was very 
considerably raised by the presence of anti-knocks. 
It was a curious result, for others bad stated tbat 

' 3aittb oX XffmitJtiiiE 

} ^<»vnx»er 4 n.tiar€». 


3elenixixx3. X>iet<>byl .... 140 

Irou 0*trl>onyl . - - . X30 

( lOieomLiat^li 1*jc*i€>tiliyl .... 120) 

bead IGtvbyl ..... fK> . 

INTiolcol Oarbcwti.y'l . - . . ■ - ^ 4-0 

Tollixxrixi.m - . . . RCi 

rPrijplxaxxyl ... >* 42 | 

there was no such effect of anti-knocks on self- 

igniting tempex'^atures ^tbe difference was merely 

tbat air was used by I>r- "l^eerman instead of 
oxeygen. We confirmed I>r. Weerman’s results, 
and used tbe method to elucidate what was tbe seat 
of action of anti -knocks on tbe processes of com- 
bustion . 

If*irst, from a spark between lead electrodes, leaxl 
oxcxde w^as led into tbe igxxi-tiixg pot along w'itb tbe 
air <see ITig. It was inefifeotive, as is explained 

farther on. T*ben lead was brought in as metallic 





-;i#ap«>-wr- fi?om: ,,‘ap, ■ arc- in an ■.atgoh." atrium, - 'with 
inxxxxediate 'anebaaBh-^--tbe igniting temperattxre wa^ 
coxiaxderably xaised, and to nxuLoh the same exrt^mt,; 

jpMroJ:0U«w 'tfMa., 43, SX; X3S-^. 
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£oar «ir ^i'V'oxi. a;;i:x3ic>ixn:t> of loa^ so ixi1>ic^o^o<30<£ eus w^latoii 
i^t^rodmoe^^ as loadl ‘t>€»1sjra-ret>k;^i in solui>lon in. poiirol- 
^o -feHo loa<i i>ar-fc of xnoloeiilo ciissooiat^^i from 

-tlxo otilujrl molooulo ossent>iaH5r t>lxo aoiiv© 

bonsilttnoni. 'ITlxis l^oin^ jpossilblo wi-bla. loadL^ ot>Hor 
v'blai'ilo mot^als oonlcl l>o 'fcostod (eoe feolow), 

!!X*<a»x.3s 1. 
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a til cl so wore irac’secl tiJnio igtxit>iorx inliil>it;iti.^ X>roj>ertiios 
of xnatxy olenxeixiB. THalliviixi w^as fotmci ilxe most 
effeotivo. T*ot.assixim was^ t^itrioxisly, vory effoot>iv^o 

^an xUxiixxinaiirx^ faoi, 'X'fio vajxotxir* a a 

Hoctix as it> tixoeis t-lxe air. st>z*oam, musi fc>ooojxie 
oxiicilscdL, so it. miisti itavo l>oon ilxo oxide wlxiclx was 
effeot/ivo. l^nt if if> is Itroxighi ixxt>o tiite air stroam. 
l>efor© reaolxijixg iiie Xxot, iii is not. ofFoct.i'V'© , Tixe 
explanation to tlxis paradox soextxs definitely to fie 
tfiat tfie oxide is effective if it is tfiere in a nxolecnlar 
condition, fixit if it lias time to conglomerate into 
‘ ofixmloB ' of oxides, it fieoomes praotioally inefiecrfcive. 
Afaxxy facts snppoxrt tlxis liypotliesis. UF'ollo'wing 
on tfiis work Mr. Xtioardo and -Mr. Tlxorny croft ran 
an engine witlx an arc attaefinxent, and fonnd tlxat, 
even if air instead of nitrogen ^as passed over t>fie 
Ifllfad arc, it w^as still quite efiFective. In tlxat case 
tfiere was, no donfit, . plenty of lea^d oxide in mole- 
cnlar condition, ivfiereas in tfie prelixninary experi- 
men^^wfilcfi we descrified witfi tfie spark in air 
wfiicfi failed to give an effect, tfie. lead oxide was 
profia;fily already conglomerated^ 

3nmmarising results np to tfiis stage, it is fonnd .i 
‘ C^) Tfiat anti -'knocks , do - not aficMst a rapidly 
accelerating explosion in a tnfie. 

Tlxat anti^knooks inflnence Ignifing ^^inpera- 
tt^res of gpetrol <in k onrrexxt of cd^)* 

Tfiat in every case aaEX a^ti-lanxock : elf ecti 
tfio engine infinenoes ignitixxg tenxper^dsnri^, ttfiongfii 
in sofne oases tfie reverse is not fonnd* 

Tfiat it is tfie metal part of, an organp* 
metallic aat^i^kxxock. wfii^ is mainly instrnmO«ilial in 


<fi) Tfiat tfiis metal atom must fie in an incipient 
state of oxidation. 

.A^itfiongfi tfiere are noxv some experimental facts 
to wfiicfi to appqaJ, tfiere are many questions to 
aixsvirer. Is tfiere any property in conxmon fietTveen 
tfie snfistanoes wfiicfi fiave effect ? Wfiat is tfie 
function of tfie anti-knock wfiexx it raises tfie tem- 
perature of ignition in tfie igniting vc^ssel ? In 
wfiat stage of a^airs in tfie engine does tfie anti= 
knock fiave effect, and xvfiy, if it does not influence 
tfie rate of a detonating explosion, does it influence 
oomfiustion in tfie engine cylinder ? 

.-As to tfie first question, tfiose sufistaxxces w'fiicfi 
act as anti-knocks fiave, it seenxs, tfie common 
property tfiat a state -of equilifiriunx exists at tfie 
temperature at -wfiicfi tliey operate l>e tween certain 
products of tfie anti-knock. Tfius, in tfie case of 
potassixxm, tfie oxides IC^O^ and IC^O^ Have fieen 
sfio-wn to exist in a state of eqnilifirium in favour of 
tfie fiigfier oxide at 400^. If tixe fiigfier oxide is 
reduced to tfie lower, it can fie regonera-feed fiy tfie 
next suitafile impact xvitfi an oxygen molecxxle. It 
seenxs to fie tfiis property w^fiicfi renders suofi a 
small amount of metal effective ; as soon as some 
fias fiad effect it is regenerated in an active con- 
dition . 

Similarly witlx tfiallium, lead, fiismutfi, and man- 
ganese, suofi figures as tfiere are for tfie oxide 
equilifirla supjxort tfie fiyixotfiesis. Tfie nxetals xine, 
nxagnesium, etc., are ineffective, for no suofi trans- 
formation is possifile. Tfie case of selexxiuxxx is 
interesting ; -tfie same sort of cfiaxxge may take place 
perfiaps as occurs witlx sulpfiur oompoxands suefi 
as glutatfiiones ixx pfiysiologioal oxidations. Soxne 
organic sufistances suofi as aromatic axnines act as 
anti- knocks, tfioixgfi to a feefile extent comi>ared 
vritfi nxetallic conx pounds ; tfieir fiefiavioxar also 
s^grees -witfi tfie suggestion tfiat tfieir activity is 
due -fco tfie formation of fairly stafile oxidatiox^ 
produets. In support of tfiis we find quinone to 
fie effective- Tfiese organic anti -knocks were slxown 
to undergo oomfiustion tfiomselvc^ at tfie texnpera- 
tuj*e tfiey are required “to opera-fce, so tfiat tfie 
efianoe tfieir effective action is very muefi re- 

-duced- 

Tfie next question was, ^W'fiat do tfie anti-knocks 
do to tfie vapours wfiicfi W'ould Ignite ? .A. study 

of tfie fiefiaviour of a laxge numfier of izxffammafile 
.^jj^nfistanc^ in tfie igxxiting pot and -tfie e-ffect of 
of yctridus kinds upon -tfiem fias fieen 
' -Anti-knocks, definitely slow down tfie rate 
d# ifea^ldn prior to ignition, as eurves sfiowixxg tfie 
-feenxperature rise indicate. ; Tfim result was oon- 

• JPiMtrciliBMlM TIS* SI, SS.A; XSST* 
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fiirmo<l tpy' r»i€»afiivi.romoxi.ti» of ca.rl>ori. ciio3ci<i^ • 5 >x*o- 
cliiooci, £bnci, lyy' X>r. ‘W^ooirxiia.ij , of exfesorlbo^. 

Xrx t*tx<3 letrx^ixetgo of tlxo olioMcxist;; tila-O* cbTxt>i-!kLXi.ook: is 
fitxx ‘ iixliil>it/or of" oacicfcffcion.-* Tixon. oomewsi t*lio q[ui.o»- 
tiion.. Is if ixi. 1>lxo Ixody' of flxo or on. -fclxb svxrffixoo 

of t;lxo -vosscsl -t-lio a»xxt>i~ls:n.ocls. Has ite offoot» ? 

TysLrsry domoxislirafod t>Hat> sxixf aoo oomHixst^ioix oootxrs 
in ciroixinstiarxoos’* wHoro fiamo oarmot) Ho sest> 
■riFVoin. a variofy of oHso-rvat-ions xvo Havo oomo 
t>Ho ooxiclwsioix t>Hat> igxxi;fcioTi. start^s^ xxof at; t-Ho sixr- 
faoo, HuLt> in oont-ros of Hi^H oixorgiy in tiHo Hocly of 
fHo ^as. jCHo anf i-Hnools: delays comHutsfion not 
Sf>eoially at tHe siarface, Hnt Hy inHiHxtinig tHe rate 
of oxidation jire vents tHe settixxg ixp of tHese oentres. 
If tHe surface- voln mo ratio of tHe ignition vessel is 
increased, tHe effect is to raise ignition temjjex-atnre. 
If tHe anti-lsnoclc were to ixxcrease tHe activity of 
tHe surface, tHe effr^ct indeed migHt He to raise 
ignitixxg temjxerature ; Hxxt it xvas not fcxuixd tHat 
tHe ofiFect of tHe axxti-lxnocH: was i>rot>ortional to 
tHe extent of surface- 

If tHe effect of an anti-HnocH on a i‘ange of 
oonx pounds is studied (see taHle Helow), it may l>e 
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noted tHat tHe coniHustion of normal paraffin Hydro- 
carHons (w^Hicli are tHose constituents of petx'ol tHat 
are xnost prone to knocking) , is more inHiH|ted tHan 
tHat of naxdxtHenes, for exanxjxle, suoH as cyclo- 
Hexano. IJ'urtHer, tHere is a very remarkal»le in- 
HiHition of tHe oomHustion of aldeHydes. I*rof. 
l^oixe sHowed long ago tHat aldeHydes are inter- 
mediate produots in tHe eomHutstion of Hydro- 
earHons. One w'ould He led to suppose tHat tHis 
is tHe seat of tHe action of anti-knocks, tHe fuitHer 
oxidation of tHe akleHyde Heing delayed. THat 
must He so. Hut it is not tHe wHole story. X.«et us 
assume tHat it is so, tHat tHe anti-knock or in- 
IxiHitor acts only on tHo aldeHydes in tHe course of 


^He HydrooarHoii oxidation and delays tHeir oxida- 
tion. THe-amount of tHe ald^^yde will tHen inerease 
in tHe products of > oomHustion. THat Is tHe oppo- , 
site to wHal^ is found. THerefore to retain our 
HypotHesis it could He suggested tHat tHe products 
of oxida-^^ion of tHe aldeHydes Hasten tHe initial 
Hydrocar Hon oxidation— ^ — a process dsf autOxidation. 
THe consequence of ..sucH an.^ addition to tHe 
HypotHesis would He tHaut consideraHly enHanocd 
comHustion sHould occur on addition of aldeHydes 
to liydrooarHoxxs. 'J'*Hat is also not found to He 
tHo case to any marked extent. . "We Havc^ tHen 
to discard tlie HypotHesis,* THe inHiHitor must Ho 
acting elsewHere Hesides. Suppose, tHon, tHat it*.| 
also inHiHits tHe ixxitial oxidation of tHe Hydro- 'A 
oarHon. Here, again, tHere is a difl&oxilty. THe 'S 
quantity of inHiHitor is ixxsu£Q.oient to control tHe 
simple int€*>r action of oxygexx and li yd rocar Hon 
molecules. It must tHen He concluded tHat it 
acts on certain products of tHe primary oxidation 
of tHe Hydrocar Hon w^HioH tend to Hasten (auto- 
catalysc) tHat initial oxidation. SucH is tlie argu- 
ment Hy wHicli we are gxiidod to a general xHew' 
of tHe process of eonxHustion of a liy drooarl>on . 

Sxippose some fuel nxoleoxxles are amongst oxygen 
and nitrogen nxolocules iix a vessel tHe temperatxiro 
of w’-liioH is gradually rising- THe nxoleoules prim- 
arily pick Tip tHeir energy frona tlie w^alls. It is 
tHe walls tHat control affairs at first, and reaction 
only occurs at tHe W'alls at first. SufiBLcient of tHe 
fuel inolecules in tHe Hody of tHe gas may. However, 
gain momentarily sufficient energy to unite xvitH 
an energetic oxygexx molecule w^itH wrHicH tHey 
Happen to encounter. I^rof. Oallendar and His 
associates Have investigated tHis temperature of 
initial comHustion. It means essentially tHat a 

temporary peroxide is formed a peroxide in a 

HigH energy state possessing tHe energy of aotivi^- 
tion of tHe fuel and oxygen and also potentially 
tHe reaction energy. 

Several tHings may Happen to tHis active addition 
compound of fuel and oxygen. (<at) It may revert 
to a normal state and radiate energy in so doing, 
and form a staHle peroxkle. l^eroxides are indeed 
found anxongst products of comHustson and of 
oxidation of orgaxxio oompoxxnds <as 'WartenHurg* 
Btaudinger, Oallendar, and IbCardles and otHers Have 
sHown). <6) THe eompoxxnd may Hraak up sgnfn, 
tHe parts Heing: less aotlyc Hy tHe energy radiated- 
<c) THe oompotixxd may reorganise and give HigHiy 
active products, tHxxs for etHane : 

OII3 — OH:^ O* — 

of Xl^e Al4€4i-r<to to oca irreot. cKncrutfli Xo fsrastomatlaiecwaaUoo ■**»^*»* , 
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(3C>ilx>rciro3C3r^^l3«bi^ vlIao feo £onici:ocl tio 

sojTXiLo oxt^xi^ jGuEi a^in. irk *fcHo j>ro- 

c^iAo^ioin. of 'tli:er eblcloH^rc^o 'w^«Lt>€ar.> (cJ) C3olli»ioxi 

mL^ky ooour*. nSxxoovmtor wit/Jb. i*x«.ot*vo xxitop^ori. 
molooiaileQ X3caia.3r in. f riiMjejrirxg^ ciow^x -fcKei 

^fXk€xrg:y of t>lxo fito-fei^cs psrocitaot;, 'bixt^ onoooxitioir 
et fairly «,ot>ivo* f ool xn.ol<s?0'i3i.lo, ox* px*odl>xot> tiHor-oof, 
or oacygjoxx molofyixlse^^ will itei e-xiorgy so l;]xa.lL> il> 

will re'S.ot; a.*x<S jjrodxioo sotiiv-o j>rodoo"fcs . THoso 
pTodvto'te ixx -tfiorn. jxxfxy oollicle sunxl s.ot>iva.t>e otiHor 
fool naolcKsxilos, s.3x<i so oo, a. roa.C'fciorx oHjExin. meoH- 
a^oism ImsItilJ!; so-t op ; io flxo a,l30vo octso of ot^lxfitixo, 

OWa - OM 3 -♦- Oa ^ OH 3 OHO -+- MaO. 

t<l>o «.ol*ixro arlcXoixyclo «,Txd/or -w*Lt>or iiciolocoloa l>eiixj 5 
a,ljilo lo csojaxmooioaL-t/O t>Hoir ojnorgy t>o <xot>iv**bt>o otrlioi* 
ot/liixixo molooiilos, a^rxcl so oix, 

A raro ooovirrorxoo Ixooooxos a frotj^xiooti 000 11 r- 

r*ofxo<‘ looally. This oacj^laios l>ho solyt/iri^? xkjy of 
ooixtros of hij^li oriorj^y in “fclio l>ociy of tvlio ^as» 
iuLclioafocI as rioooHsary for i^^Tiitioix to ooeiir. Any 
iixflnono<*“ that tx^ntls to clooroaso t>ho loc*al oonoon- 
tration oithor of fnol or r».y|jcon raoloonlos or to 
difrssipato the* onorjacy xxi^ay hroalc thc^ ohaiix of ro- 
a<*tioii* and wc^ onomioiisly afloot tho rato of oxida- 
tion. Oxioc* a ohain nioohanism is ost>al>lishoci , looal 
froo oi\or|i;y iixoroasos, and moloonlos oan ho ox€*itod 
into hi^^hor or»or^ 5 y statos, and in rotnminj^ from 
those* stat€*s ean oxit li^a^lit f^o it is that 

linniixosconcso oan lie* ohsorv^xl deiriix^ oomhnstion 
of hytlroc'orhoixs maii> dc»^p:oos he*le>w tlioir igniting 
tt:“ra|a*rati»rt>s. h"*«rtlie"-r, as the* mc-an tomj>oratnro 
ai^proaohos thf* igixitin^ te^mporateax'^e, tho state* of 
oxoitation hocomos sixffi<»iently intonso to ioniso a 
pro|^>ortion of tho moloonles, aotvial inflammation 
hieing attotxd€*d with inoro or, loss intoixso ionisation- 
Komo sort of soli<lity is dorivod in sxipt>ort of tho 
vtow pnt forward in that Or. fi&ohstrOm worhing^ 
hx ^wodon, lias fonnd that tho thormal oxidation 
of llq^nid aldohydos is ossentially a ohain roaotion. 
More* important still, Mr. H.insholwood ® oan host 
j explain his rooent moasnroxnonts of tho rat© of 
L roaotion of oxygen and hydrogen in terms of a 
r reaotion ohaixk meohanism* The effect of the 
^ snrfcme of the tressel hx hreahing the ohains is 
|v indicated, adad seems to he in accord with the 
- oh€ieryatioxx before mexxtioned that inorea^ae of snr<- 
\ fa€»e raises igniting temperatwe. 

{ Retnrzxing now to the anti^hfxoohs, it is estah> 
Ushed that they inhihit oddation. They evidently 
act hy htedclng the chains. That, together with 
^ the chanoe of regeneration already mentioned, is 

** Of. ew ^ llCoarciS maaid^ potEwUse on 

<*•« a.roi aiasss. 


' «... 

sxrfflloiexxt to acoonnt for the small < 3 xxantity of the 
* dope * roqi^nired. ]P*erhaps they hreak the cltairx 
heoanse reaction hetweeix xnetal peroxide in a mole- 
cuLlar condition and acti^re fuel peroxide occxirs 
with mxitnaldcsstmotion and rearrangement, the ro- 
snlting prod nets haxrhxg nxtxch less exxergy than they 
wonld possess had the fixel peroxide encoixntered 

another aotiv'o moleonlo the reaction, for exami>le, 

hTa H- fTaOa ^ SffaO 

Ixhorates mnoh more energy thaxx tlxe reaotion 
M3O3 -f- It^hOa l^hO -h JHL^O -f- Oa, 

so that the water produccMrl wonld he on the aArex*age 
less active in the latter case, and could not oommiani- 
cate sufficient energy to continue tho reaction chain . 
Anti-knocks are xxot so effective ixi presence of liigh 
€*onceixtration of oxygen, for then tho reaction 
chains arc too easily propagated for their inhihition . 
Oatalysts such as ixitrogexi or ehlorixxe peroxides 
promote autoxidatioxx l>y providiixg highly active 
pro<luots on '‘reaction 

This qxxestiorx of the holiaviour of axxti -kxxocks 
has le<l d€?ep into tlie jirocesses of comhustxon ; 
enough has lieexx said to ixidic*ato that much mox*e 
ox'k must ho done hc^fore tlie detail is known to 
any degree of oertaixxty. 

JKinally, wo ooxnc to the third Cf^uestion, Xn what 
stage of a^alrs in the engiixe do the anti- knocks 
have effect, and w^hy, if they do not infiuenee the 
rate of a detonatixxg explositxix, do they ixiflxxenoo 
eomhustion ixx tho engine cylinder ? 

'NVlicn it Ixad heen shown that axxti-kixocks delay 
oxidatioix, Mr. Tticarcio ingeniously arranged a test 
wherel>y it was foxixxd that prelinxinary oxidation 
dtxiring the coxxxpression stroke was much less when 
inhihitors weire present than wherx they wei-e not 
pr«»sent. (This conclusioxx was likewise arrived at 
hy Ir*i*of. Oallexxdar and the Air ^Ministry £rta:fif.) It 
veas clear that anti-kxxocks act on the gaseoxxs 
charge in the stage prior to Ignition (and prior to 
infiaxxxmation at the flame front), and delay the 
Initial stages of reaction in the xnaxxner already 
discussed. 

Now, in froixt of a flaxxxe travelling along a tuhe 
there is a narrow region— a f ractioxx of a nxillinxetre 
in thiokness— in which tlie gas is heooming heated 
to such a temperature tlxat reaction is rapid enough 
, for inflammation to he set Up. Hueh a temperature 
is the ignittoU poiut in ■l>he ciroumstancMeMs in which 
the gaseous mixture there flnds itself* There is a 
' f urther rapid rise of temperature within the flame 
front due to the oomhusti^esex of the aaaixtulre^ 

I If ohe knew ali ahout th^ inaction we^uedty, the 

[ «laierttMa OiOaMagewat^vlt^^ 4ii g piB<i a tjp > e IkeaMM*, momI I^uSAiioits. 
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X>oiii.ti, nixcioi* i^vcni. oojtidLitiioiis of los» of ii> 

oiagl!!* -feo t>e i>os»il>l€2t tio <?ctlo"ula.txo -fcHo fia-mo volocit-y* 
SxioliL aato are not. ooini>lete, it cart t>e realised 

at once that any inflnenoe wiiicli. delays matters in 
the ' heating nj> ’ zone will inUnenee the rate. 
3b'‘’iirthermore, since the zone is eacceedingly narrow^, 
it is clear that any inhibitor * will have to l>e qniols: 
about it if it is going to have any effect, j>artiou- 
larly if it has first to be deooinjposecl and rendered 
in an active condition. "When once in the zone of 
combustion, thei*e is so much heat available that 

the iixhibitor can have very little effect in fact, 

the organic radicals W'hioh form j>art of the mole- 
cule go to add to the heat develo^xed by tlieir own 
combustion, and tend even to hasten matters ; so 
it is that one can ex;i>lain the negative resxilts 
obtaixxed irx the detonation o:x:| 7 eriments, and the 
absoixce of effect wlien gases are suddenly ignited 
from the cold by adiabatic conrix^<’«^ssioix. 

Some oxi>erimonts have been made to test this 
conception. Comparatively slow flames in i>eixtane 
mixtures of coxxcent ration sinxilar to that xised in 
engitxos, when photographed in a bomb, were showix 
to be slower when lead ethyl was present.® The 
unifornx speed of flames in txibos could also be 
modiflc^l to some extent with i>entane mixtures. 
These effects were particularly marked fox* vibratory 
flames, for then as the flame moves forward it 
deoonxposes and oxidises the lead eonxi>ouixd, and 
on its return eoxiditions are more favourable for 
the lead to l>e effective as an ixxhibitor. Using 
carbon monoxide or xxiethane flames, ixo effect ’was 
observed w^itli lead ethyl, l>xit with the more easily 
decomposed iron carbonyl tlie x'ate is coixsiderably 
xnodifled- A : i>0 air—carboix monoxide (wet) xnix- 
ture will btxx'xx with a blue flame at a rate of about 
a yard a seooixd ; exactly tbe same mixture con- 
taining -j pfxrt by volunxe of iron carl>onyl 

bux'xxs with a brightly lumixxous flame very much 
more slowly. 

l^hotographs have been taken of explosions in- 
acetylene and iu peixtane nxixtures at al>out engine 
strength ixx a cylindrical bonxb (lO exxx. x lO cnx.) 
fitted 'with three windows, igrxition l>eing started 
irx the centre of oxie of tlie oxxdx>lat€?H. Wheix 
audible knock occurred, the jxhotograplis showed 
a check in tlxe rate of combustion aftex* the second 
window. l?rof. Wheeler points out that this is 
probably due to cooling of the flazne front as it 
meets the walls. Vibrations in the flame are also 
visihl®- I>r. Penning, at the National Jb^hysical 
I-iaboratory, has recorded the jxressure effects in 
exx>3osionB of a knockiixg character ixx various xnix- 
tures at various temporatxxres in a similar bomb. 
Trof, Wheeler and I>r. Alaxwell have also taken a 
xxuxrxbor of beautiful photographs of this kixid.^* 
Their rcisults iixdicate that in a Icxiockixigg ty|>e of 
oxplosio.x a sudden vibratory and exxharxoed csorrx- 
bustioxi occurs in the xxeighbouxdxood of the walls, 

* jr»yor. Hoy. Soc., XXe, rilO; 102T. . 

Itoy. * lS>Si7. 
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whiioh may lead to a eomj>x>eatftoii or. 
passibg 'back thrpngh the prodhetia 

It is hot a * detonation 'wave.’ ’ ''masix3nce> ** like a 

great flame which • creates noises 'Withih ^the ** 

(Ueonar^o da Vinci). 

ICnocking appears to be me^xxalitX 

the condition of the , charge set up, 

in regioixs of high pressure and temperature, as 
in the neighbourhood of hot exhaust valves. 
This inoc|'^«'lify provides regions of high energy, 
coxttaixxing molectxlea in high energy states, where 
reaction can spread more qfuiekly. Uneqxxal burning 
gives rise to a vibrat<#x^ conditioxx of flame. Any 
influences, such as a higher state of turbulence or 
cooler surfaces, or more even and longer coxnbustioxx 
space, which tend to prevent sxxdden and local rise 
of pressure, and tlte setting up of oexxtrx^s of high 
energy, 'Leixtl to prevent knocking. Anti-knocks, 
such as lead etliyl, by inhibiting the processes of 
<*om bust ion which wo have seoxx to ooc'ur in those 
oentr<"-s, are therefore* effective ixx prevexxting kjxock- 
iai.g. Ji'tirtherxxxore, they havc^ beoxx rendered <%ffoct- 
ive l>y the* tc'-nx pc rat urc^ and oxidation to %% iiioh 
they and the charge are exposed durixJg the conx- 
pi*ession stroke^ ; tlxe charge in the engine cylindc-tr 
is so affected by its previous exposxire to oxxdatxoxx 
duriixg comi|>ression that the oi>port unity for the 
flame to meet regions ixx a high state of energy Is 
greater than when those j>revioxis oxidations have 
l>een appreciably inhibited by anti -knocks or other 
factors. 

J^of. Oallendar has directed attention to the 
imjxortanoe of the jpresexioe of nxtclei — -siixalJ droplets 

of xxnevai>orated fuel in tlxe charge in the engine 

cylinder. A disctxssioii of this aspect of the sul>je€tt 
caxxnot be exxtered upoxi here. The conoexxtration 
axxd energy of the molecules of vafxour at the sxirface 
of an evaporating droplet, and the i^te of oxidation 
at the surface? of the droplet, are such aus gxreatly 
reduce the texnporaturo of xgnitioxx. Thb tendency* 
to knock would likewise be exihanoed. ^ JBlut it is 
also certain that knockJxxg is possible in oom|>l0te3y 
vaporised mixtures, and that anti-knocks 'Will affect 
the temperature of ignition of completeW gaseous 
fuels. A more general viewpoint is adopted in th«s 
disoussioix of exigine-knock and the problems that 
relate thereto, 

"W'e have come now to the end of our story—., 
not, though, to the end of an investigation* 

ixxg again of X>avy’s rceeaurehes on flame of the 

^[uestioxxs. How does a flame start ? What pre- 
vents it starting ? What oooxxm at the wnTfaecNi 
cxpos€»d to the Igxxitablo gases ? we see the horhecKn 
of the unknown ev€«* widexiing. "We Will 
from the opening remarks of J^araday^e leicNWrea on 
the Ohemica] History of a Uandle« Bo alnmdJtnl: 
is the inteirest that attaches to the snl>fe 0 t> Oo 
wonderf ul are the varieties of outlet whfeir ft offers 
into the various demartments Of phfloscaphyV UPhtrst 
is no more open door by which you^ 30mm hO 

»1 philosophy than^hir 
the physical phenomena of a oandia.** 
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sMaate ‘pQ^^ecH5ii»e» mum wu^ iGbnfst?. 'Wit^ 
oxEtei<Ie tilie 'Virojrlac: 'weus oojo.'t^J^x^todL -uxioeir 

04>ix3L3g>eteii::L'<> ecnigim^etear;, !Mjr. JT. X>. OttJlowar^r, o£ 
JB^jkomoisoo, wlio oojaci.;pie'to<3. &yr^ mew 'welle r'ctni^im^ 
£roixiL 400 tio OOO £eet> in. dLepis^lx am^d de^eloxsing^ 

^ppewamree <wli.om oloae<l.> £rom 0£» ll>. i>o 2*70 li>. 
ac^naone inoix. nxcMMULreznente ahowod m. 

m^irnm^mL on't>j>nt> £oir i«ti.e in.dLi'v^idixaJl w'elljs o£ 7 OOO to 
02*000 11>. ^pejT ixomr <a%rer]rai^e a’i>o^e 30*000 11>.>, 
oorxeapnndlng to mu swx1>obLwl>o4Btrd. deliveiry <a'v'er‘a|ge> 
of aimOik ^lOOO Icllow^at^'te 'well muti mu p!re 0 c»nx<e of 

70 I'O. T'laLO 'welia eur& m&fumuT’a.tiexl. lyy" disf^aiiLoee 'veutry- 
log from OO foot; to 170 feet;* ancl none of -bHozn 
a«x>x>ea3nc»cl t>o aii.ow mu-ny dixnin n tAon in -proasiare or 
OLow' of miotuxa. fine -fco tine onbpn-fc of iti« neiglil>onrei. 

TClio fignrea sliow 't>I:i&t> t>ho 
mtoAtJCL woIl» Here are fixlly 
■to tvliose in Tnsoany in poin-fe of 
power cle'velo]f>cxi* and t^lrafv Uitey 
oon-tain a somewlia'fc amallor per- 
oont>age of 0.3ce<l gaaee i>o diminJUili. 

•tHe efiPeofivenese of tlie applioa- 
fion of tlie afeam to po-wer do- 
volopmenf^. On t^He ot>Hor hand, 

-fche ohanoee for eacfcenaion of f/he 
X>ow^er development appear mo oh 
more limited . Wlrile the hot 
gronnd in Tiasoany ie sand to 
oovor a»i area of ahoixt lOO ecinare 
miles, thermal aotivity^ in the 
Oalifomian looality is eon fined -to 
a narrow i>elt less than a cinarter 
of a mile in width and xiot more 
than six: miles i*x length, and ev<»ix 
witlxin -this area hot wa'ter and 
steam apx»ear at the snrface only 
in j>lao€^. In TTixsoany, too, there 
is an added oommeroial advan- 
tage in the horio aoid snpply ; 
in C!;7alifomia the percentage of 
horie aeid in the gas is small. 

Jdnt the ind ns trial ontloolc is 

not nnproxnisixx^ ; the oi>erating eompany has 
-under oonsidera-^on at the present nxonxent a plan 
for the appropriate utilisation of the power- Of 
the soientino Interest of what has already heen 
aooomplished there ean he no douht wha-tever. 

In the summers of 1924 and 102£^ we vrere x>er- 
l^it-ted -to xnahe <xuite a large number of tes-ts on 

““ 'e of the seven w^ells all that were oom-ple-ted at 

time. Analyses show^ed that the steanx was 
>mpanied hy other gases varyixig in amount 
^xn -three -<iuaarteirs of one per eent to a maxcixnuxn 
two per oent hy volume. ’X'hese gases are 
res of oarhon dioxnLde— * — al-ways the ehief 

s-tituen-t and smaller sumicyixxxtim of hydrogen, 

ienothaxxe, hydrogen sulphide, nitrogcm, argon, and 
israoes of horie aold and amnxoxxia fahout 0*03 iper 
ieen.t>. A series cxf -teinperature and cKmrespoxidxxig 
IpressUre nxea4nxrexnents in the elosed w'ells showed 
that -the former ranged from ahout 1€^^ 0« to 
190^ O. at the toip, while pressures varied from 
lag Ih. to 1»0 Ih, per s«iuare inoh. 3^e most x>ower- 
faj wel^ mum o matter of safety, was hept parttally 
opeao dmriag time of ^eae eispe^ments^ 

^ENoea, “Vokh.. mm 


charging at a pressure of ahout 120 Ih. per e^juare 


su-perhea-tied 

already reached the same oonolusion regarding the . 
xxaturai steam of Tusoany. A -wider ex^xerienee has 
proved that this is not a sporadic occurrence ixx 
thermally active ground ; we have found vents 
in the ^rellowstone iilParic., irx the lL«assen National 
I^arh, and many in Alasha, where the tempera- 
ture of the escaping steam was so high as -fco leave 
no d ouht of superheat. 

*Xhe facts would convince axxy oom- 

jxetexxt ohserver that the source of the steam in the 
w^ells under discussion could not he derived from a 
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reseirvoir of 'wa'tor, either ahove or helow grounds 
OThe high temperature, high pressure, enormous 
outpxxt, and sux>€»**heated oharac-ter of the s“team 
point -to hot magma helow the surface, of such 
extent that the s-teanx may he drawn ojff in c|uantity 
for an xndcfixxite time w-ithout materially diminish- 
ing its pressure. Only a hot magmsu, prohahly- 
stnl near its orystallxsation -fe enxperature, ooidd 
answer these xrecxuiremen-ts. ’VHTe Jmow that wah^r 
is an invariahle constituent of all types of igneoua 
rochs and that there is more of it in the glassy 
rochs which a ppr oach in character nearmr to th^ 
liqi^ii^l state. vV"e Icnow also that tlie gases 
associated -with the steam hoth in the we|te and xri, . 
natural vents correspond In charaoter those 

found in ignopus roolss, -varying only in thpir rela^ 
.tivel propo«ih>^>M. froxn^ place 'to, place as 'ronlk./ 

eoogkifhentjs do* ' • ’ . ’ 

*Xhe area -where these steatn -wetis are Ipoated ia 
superficially oo-vered- with sediments axiid meta-^ 
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iia.ox*j>hios» "Hiilj £i, coiro of ga,l>l>**o wet» 'lt>x*oi:ig’li't; 'up 
from ^ cl©j>'t.H of 230 feet; iix <irillinjE? one of tlie wells, 
wliile SriiLclesit^e oxit>CT'oj>s on t>ln.e liiglieir jpeeiJk:s of flae 
nxom:xt.€i/in x'^tnge. Wifli "fehe ineoro^lete evidence 
«.ti Hsnd it; vc^onld ar;pj>esx‘ fliebt; t;lie irocl*: from wliioli 
fixe sfea^nx issixes is not; recent;, for fixe sedimenfs a.re 
of Orefsbceons or dnrsssic s.^e. Tlxe 
view Here ^presented concerning fHe sonrce of fHe 
sfeetnx sLssnmes fHe excisfence of cl fcLxilf » mea.Txs of 


egress for fHe imprisoned sfea^m. Of fHa.f we Have 
inferesf ing evidence in fHe faef f Hs*f wif Hin a. nsanrow 
l»elf, nxore fHan 2J6 miles in lengfH, nxan^r qj^nielESilver 
mines lats well as all fHe Hof areas are fomxd. lElow- 
ever, every fHeory of Hof springs assnmeS fHe 
excisfence of fanlfs fo accoxxnf for fHeir ap 3 pearanoe 
af fHe snrfaoe, and fHe assooiafion Has Heen proved 
fo He frne in so many insfanoes as fo inspire sonxe 
degree of coixHdenoe in ifs general validify. 


OHit 

T. "W. IfxoBLAjEtns, IFoit. IdsiiMr. if.S. 
deafH of !^rof- T. 'V^. IfioHards on Apjril 2, 
af fHe comparafively early age of sixcfy years, 
is a grave loss fo soienoe. JEfis confriHnfions fo 
knowledge were so valnaHle and cover so wide a 
field fHaf if is impossiHle Here fo do more fHan 
indicafe fHeir scope : yef if is nof difiicixlf fo grasp 
fHe secref of His greafness. He once q[nofed, as 
an excpression of His own views, i*lafo*s saying 
fHaf if arifHmefic, mensixrafion, and w'eigHing He 
falren away from any art, fHaf wHicH remains 'will 
nof He innoH.** AXl fHaf HicHards did testifies fo 
His Helief fHaf fHe developnxenf of natural Hnow- 
is primarily dependent upon measxxrenxenf . 

It; was in precision of measixremenf , nof only of 
atomic w'eigHfs Hnf of many ofHer properties of 
matter, fHaf XficHards far onf stripped Hxs fello'ws. 
To read any of His papers is fo see fHaf He vroixld 
spare no effort fo ensure fHe xnaxdlmum affainaHle 
aocuraucy in His data. X£is attention w^as directed 
■fco worH on atomic weigHfs fHrougH fHe influence 
of J . IP, Oooke (Hinxself a pupil of Xfegnaulf >, wHo 
worJszed on fHe ratio of oxcygen fo Hydrogen and 
undouH-teiUy did mucH fo inspire fficHards’ inferesf 
:m cHemisfry. SHorfly after graduating af Harvard 
itxi ^ 18 SO, IficHards Hegan w'orlc on fHe atomic 
weigHt of copper, and in fHe nexsrf few years He 
developed fHe essential features of fHe new feoH- 
xxique for fHo determination of Halide ratios upon 
wHicH rnany of His suHsequenf researcHes depencled. 
Successively assistant, instructor, and assistant 
professor in fHe Xleparfmenf of OHemisfry af 
JElaxrvard, He 'was appointed professor of oHemisfry 
in 1901, and oHairoxan of fHe I>eparfnxenf in 11TO3. 

I>uring fills period, wifH fHe frequent eollaHora- 
fion of His colleague, Hrof. O* Haxcfer, He wa»s 

actively af worlt, axxd w^Hen, in J.91.2r' He * Hecaxne 
director of fHe OiHHs Udemorial I-»aborafory af 
Hlarvard, He Had already redetermined fHe atomic 
of moxre fHan '^birfy ixnporfebnf elements. 
3By a critical survey of fHe xesearoHes of Stas, and 
especially ^ Hy fHe continual cx-if icism and develop- 
xxxenf of His O'wrx xnefHods, HicHards, af tremendous 
cost in fHougHf axxd laHour, acHieved fHaf essential 
simplicity w^HicH is fHe marH of gexxius. THe 
obvious impox*fanoe axxd inferesf of His xvorH 
attracted many able research students, by wHom 
His xnefHods . and ideStS Have bi^tn widely dissexni<«> 
nated ; and, xnoxre fiigxxificani; still, if inspired and 
guided nof a few wHo Had never seen Him. 

XtioHards investigated fHe balcmce and developed 
improved xnef Hods of weigHixxg ; He invented fHe 
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nepHeloxnefer and ascertained fHe condifioxxs in 
ve^HioH if can be used fo determine precisely traces 
of dissolved., salts and fo indicate -fHe end-point/ 
of a silver titration. He demonstrated fHe in-\ 
sidious efFeof of occluded xnoisfure and gases iix\ 
solids, fo avoid virHioH He invented fHe so-called \ 

* Harvard bottling apparatus,* wifH wHicH if is \ 
possible fo fuse and resolidify a salt in any desired \ 
afxnospHere and fHen transfer if in a dry, inert \ 

f as fo fHe closed vessel in wHicH if can be vreiglied. 

f was HioHards w-Ho first applied fHe centrifuge fo 
facilitate fHe purification of salts by fraofioxxal 
crysfallisafion, and He sHow^ed How' Stas* insults 
Had been vifiafcMi by fHe solubility of oxeygexx iix 
silver and developed a procedure by 'wbicH really 
pure silver could be prepared , 

HicHards* mefHods are -well exemplified in His 
inonumenfal worlc "witH Vfc^illard on fHe ratios of 
silver and silver oHloride fo lifHium cHloride and 
pexrcHlorafe. 13y faHing advantage of fHe Higli 
proportion of oxygen in fHe peroHlorafe of a xnef al 
of low' afoxnio weigHt, a very accurate ratio of 
silver fo oxygen was obtained, and fHis served fo 
esfabllsH, in relation fo fHe fundamental value 
O *= 10-000, really preoise and frusfworfHy v allies 
for fHe afoxnio weigHfs of silver and cHlorine, and 
fHe best available value for fHe afoxnicr weigHt of 
lifHlum, 

In later yeaxrs HioHaxrds played His part in fHe 
development of modeim 'views of fHe atom, and we 
owe fo Him soxne of fHe xnosf aeoixrafe defer- 
xninafions of fHe afoxnio wreigHf of lead from 
radio-active sources, and also^ fHe oxxly px:ecise 
evidence yef available fHaf fHe molecular volumes 
and fHe molecular solubilities of isotopes are 
idcsnfical, 

THougH if is by His w'orH on atomic wexgHfs 
fHaf !H<ioHards is best known fo cHemisfs, He made 
many ofHer valuable confjribufioxxs fo linowledge, - 
A study of atomic and molecular volumes led Him 
fo formulate fHe fHeory of fHe compressible atom. 
He observed fHaf fHe same atom rxxigHf occupy 
difFerenf volumes according fo ifs state of com<- 
binafion, and concluded ’Siaf atoms were coxn- 
pressible, and fHaf in compounds fbey were, in fact, 
compressed by fbe forces of cHexnioal a^Sbxify. 
THougH fHis oonoepfiorx seems fo us to-day to 
simple, natural, and readily intelligible, it w'as, , , 
wHen propounded, a revolutionary potion wHioH 
was q[ulfe generally discredited. 3By it. However^ 
IfloHards was led to carry out a most valuable 
series of xneaeurenxents of ooxixpressibiHfiee bf 
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a^antd 0013 a. 3 aowg 1 .dUa:> ixi ^kg^cbijEi. Ho H^bdl t>o 

dovoloo, 'tost>, arnd a.]p:^5r oii.t>irel^ xxow oacf>oi:dxz:i.exi.tia.l 
zxioiiHodj^ 1713.0 3 rosi 3 ,lH 3 , of ^oloo iix loqBoy wo^ro, 
o^tifdrdLod otKCoxijg ooci£brzxx«bt»oxi. of His laeusio HypotHoeao. 
Im lo'tor yosuTB^ RioHeurdo’o in-liOTost/ oootsrod oiiiojfiy 
opoaa tiHoso p^oHlozicusi of etxid loolooolatr 

\roliiJcxio8 ood o033ci.]pi:osoil>ilii>ioo, oxid, Ho -wos 

oot^ixro in moL&Jcxy otHox* iioXdo, Ho TttmdotiHtedly ro- 
go ird ed l>Hio ao His i 3 a.osi> inoLpox-toaxt* 'woxH. 

ITHeso oxro Hut* a. fow 03c:a>Tia.^los of liHo rootiHods 
a*xi.d dart>eb Hy 'wHioH Ho oixrioHod iHo ^pHysicstl 
sOxoixoos. mo TXLado xxxost> va.lixa*Hlo ooii.'feriHia.'fciorits 
to ]pirooiso tHoirrooro.otrr’y a*33id caJLoirixiaotiry. V^o o'wo 
to Hinri tHo 2 >x'ooosa.l to uso tHo trajaisitioix i>oiii.ts of 
Tpixiro oori3;poiixxds as Hxod tHoriDaomotry , 

and it ■web& a»t .maxTAraitrd tHa.t tHo rootHods of a^Ho- 
Hatio oalorinoLotiy w^oro fiirst dovolojjod aod apoliod. 
mo also greatly iocroasod tHo jiroeision of oLotor- 
roijtxatioTxs of soxfaoo toxisioo. aod oHtairLod tHo 
standard data for many im;portant licj^ixids. 

THis rooital of micHards’s acHiovomonts sHonld 
Ho greatly oactondod and amplified, Hnt onongH Has 
perHaps Hoon said to indicate Ho^wr fnndamontal 
and oactonsivo tHoy 'wore. THoir valno was 
generally recognised, and tHo Hoxxonrs tHat foil lo 
Him are, liHo His worHs, too nnmerons to detail. 
3Vtany American and foreign nniversities Hononred 
Him and tHomselves Hy tHe award of degrees. JEIo 
was a foreign xncmHer of tHe^ Itoyal Society, an 
Honorary f^^low of tHo OHcmical Society, ooforo 
w^Hom Ho delivered tHo It'araday IL<oct\ire in 19X1, 
and He received in txxrn tHo I>avy iModal, tHo 
H^'ranHIin IModal, atxd tHo I.*o Ulane Slodal. ^ IMany 
otHor American, ]BritisH, and foreign scientific 
societies similarly Honoured Him, and in 1914 Ho 
Avas avtrardod tHo USToHel pria&e for cHomistry. He 
vras an active momHer of nmnerons societies and 
committees, and served as president of tHo A.moiican 
OHomical Society, of tHo American Association for 
tHo A^dvancomont of Science, and tHo A.merican 
Academy of Arts and Sciences - 

Wo monm in micHards a groat and Hindly man 
w'Ho was a groat oHomist : His place is marHod Hy 
tHo cairn of exact data Ho raised witH His own 
Hands. H- V. A. mmsooBs, 

!>«, A- Yoxtno. 

X>xe.. "W- A. Yocrisro, X>iroctor of tHo Alodical 
mosoaroH Institnto, Glold Ooast, wHilo engaged on 
investigations connected witH yellow fever, con- 
tracted tHe disease and died on Iday 30 at Accra. 
His. deatH is peculiarly tragic in view of His early 
age, and of tHe fact tHat two otHer investigators 
Have died in West Africa in HHe circumstcuaces 
wltHin a period of a , few” montHs. It is Helieved 
tHat He Hecanae infected wHile making a post- 

mdrt«^epL examination on His colleague, I>^, mogucHi, 
w'Hose 4^eatH ..was referred to in our issue of JT une 
9 <p. 9I4>. 

^Wiliifiwr Alexander Young was Horn in 1SS9, 
graduated C^.m. (St. Andrews) in 1911, and 

after Holding tHe office of House surgeon at tHe 
meOifax Itoyel Infirmary and studying trcmicsl 

medicir^ at .iHe Idverpom SoHool, joined tHe 'W'est 

African .Bfedioal Service in 1913. He was first 
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stationed in Sienna ILeone, and during tHe "War 
served witH tHe Oameroon IBSxpeditionary 3Force 
C1910 — JLO>. In X930 He was transferred to JNfigeria 
and appointed assistant Hacteriologist. 3PVom June 
to I>eoemHer 1933 He was attacHed to tHe llN'igerlan 
1*86 -tse JB'ly Investigation stafi, and was part 
aixtHor of tHe second report prepared Hy tHat Hody. 
me was tHen transferred to tHe Oold Ooast on 
appointment as patHologist, and in SeptemHer 1934 
W'as promoted to tHe director sHip of tHe llModical 
HesearcH Institute. 

Young’s interests in tHe field of tropical medicine 
were vride, and tHe suHjects of His puHlications 
remarkaHly diverse. His papers, most of wHicH 
appeared in tHe OrrcLrhscLct-iorvs <>f th^ J^o^ct^Z SociG-t-t/ 
of CPro 2 >‘iGctX ctirhdZ JEI^griG'n.G^ tHe JTou'rrMzZ of 

fT'iroj^itictZ JM[ o.i'hd and tHe IVgsZ 

^fr^icctTL 3dLe4i/iGCLZ *T o'u.nr'n.aZ » deal witH Hlack water 
fever, leprosy, trypanosomiasis, plague, dysentery, 
and yellow^ fever. He was equally at Home in tHe 
laHoratory and in tHe field, as instanced, on oxxe 
Hand, Hy an experimental work on tHe efiects of 
emetine (carried out during a period of leave in 
collaHoration wltH O. It. TudHope), and, on tHe 
otHer, Hy a detailed survey of tHe tse-tse fiy con- 
ditions in tH© Gold Ooast. His aim, in view* of His 
petition as IXirector of IMedical 3EtesearoH, w^as to 
maixrtain a good knowledge of many su Injects, 
ratHer tHan to concentrate for a long period on oixe. 

W'Hen it was suggested tHat ISTogucHi sHould come 
to Accra, Young, wHo was tHexx giving most of His 
attention to yellow^ fever, accepted tHe suggestion 
w'itH entHusiasm, axxd at once Hegan preparations 
for vrork on a larger scale. Soon after IQ'oguoHi 
arrived. Young volunteered to assist Him, and tHe 
two w^orked togetHer until tHe end. 

Y'oung applied Himself wltH zeal to adminis- 
trative duties. On, His initiative tHe staff of tHe 
Xdedical itesearcH Institute at Accra was consider- 
aHly increased, and an additional laHoratory was 
opened at Sekondi. He also designed and Had 
fitted locally a very efficient motor laHoratory. 
In His dealirxg witH His suHordinates, HotH JSuropean 
and native. He w'as very considerate and tolerant, 
appreciative of acHievement and forgetful of eiTrors,. 
and HotH European and native will miss Him. greatly. 


W:e: regret to announce tHe followixig deatHs : 

I>jrof. A- A. Ereneman, consulting oHemist and 
oHemical engineer, editor <1884 — 93) of tHe of 

tHG A wsreicopn Gfv&rrt/iccH Soc4,et^^ wHo carried out vrorH on 
explosives, water analysis, etc. , aged eigHty-one years- 
X>r. "W. IML. I^. Ooplin, enxeritus professor of patHo- 
logy and Haoteriology in tHe defferson IMCedical Oollege,. 
on Mlay 39, aged sixty -tHree years. 

mrof- E. lil. OrooksHank, emeritus professor of 
Haoteriology at King’s Oollege, ll«ondon, on duly 1» 
aged sixty -nine years, 

I>r. 'V%rllliam m. KicHols, JTr,, vice-president of tHe 
Allied OHemioal and Idye Corporation and a past 
president of tHe American OHemioal Sooiety and of 
tHe American Society of OHemioal Industry, known 
foir His work on tHe metallurgy of oopper, on SMCay' 
38, aged seventy-six years. 

31k* doHn Xsaao I'Homyor'oft, IT.m.S-, a pioneer in tHe 
design and constmotion of small HigH -speed vessels, 
«wtx dune as. aged eigHty -five years. 
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Tuxs W'oolc X«ox*cl Sycioxxlxetm. c>£ Ooxxxl><e>, »ol<iieijr, 
«bdlxxxijnLis't>z*ci>t'Ojr» and oolol>x*Cb't<edL Ixis csi^^lxt^iot^lx 

foiirfclxcla^r, emd 't>lxa oooaaioxx erxal>le»cl jnnLan5r £]r2anci& tx> 
■pjrofiFor £.lx<&ir oojrx|^xrat>Txlat:>ioxi.s. JEJom on .Toly 4, 

IL*ox*cl iSydonlxanx <jfo3rmorly Si** Oteorgfo Olax'lco) -w^ewa 
■o«3Lno»t>€xi «Lt> IKtailoy'tonry and -tlxo Itoyal M^ilitary- 
^oadoxny^ W^odt-vsrioti. Xxx 1808 lio on^orod -fclio 3E<,oyal 
JEIn^inoor-feii^, aftyox'W'azxla eooin^ rxxxxdrk ao'bi'Nro so3r\rloo» and 
oax*nin^ a x'ox>xi.i>atiion as an an-Ufiojri£y on nxilitiax-y 
xnat>£oi'«. Ho Ixad also xnade a sf>oc;ial »t>-i3.dy of fo3:rt>i- 
^Loaf-ion, in r-o^ard. t*o 'wlniolTL Ixo 'wro-fco <1©10) a -w^oll- 
Icno-wn ^z-oafrise, I^'x-ona. 1 89<^ xxxitil lOOl lies ■w'as 

anjiox'intiondon-fc of tilio IRoyal Oarriaigo IF*ao-fcory, 

'Wool'wiola., vaoat-ing filais jpos-t on feoooxning: Oovornor 
of 'Vics'fcoxla- lEHo raiaod -fco t>lxo pioora^o in 1013 ; 

and fTix^lxor, iix 18 1*7, dosi^nafod O-iO-IE- Talcing” a 
Icoon intoz'os'b in ]pnl>lio a£faiz*s, I-iord Sydonlxam lxocam .0 
olxaimzan of tixo H,oyal Ooxnxnisaion on Oont>agiouts 
X>isoa 60 S» 1813 — 16 ; aftorwards i>roEddonti of t>H.o 
DN^adonal Oooxnoil for Ooinl>at>ing 'V'onoroal Hisoasos, 
□Eio ^viras ^rosideintv of t>lxo Britiislri. Soionco Onild fronx 
181*7 'iJLnt>il 182(0. Ho Ixad l>ooix olootod a follo'vt^ of tXx& 
3R,oyal Sooio-fcy in 1880. X.«ast> yoar X-ord Sydonixam 
^nlxlislxod an int>oircsst>ing r*ominisoesnt> l>oolc» onti£lod 
My W'orlcing I.,ifo.’» 

XtoEsoBaasr’ar o'V'ont.s indioat^o t>lxati -fclxo xnovoxnont> for 
oalondar xrefonrn is xnalcing jprogroas^ and t>lnLat> not> in 
regard -to IE2ast:.or only* font> in -fclio direo-fcion of sonxe 
of t/lxo xnore far - reaolnng proposals 'wlxiolx 'wero in- 
olnded in fixe reporf of fixe lafe Ooxnxniffee of InqLixiry 
of fixe Xieagxxe of I>7afions as calling for carefnl con- 
aiderafion* flxoxxglx -wiflxoxxf any definite exepression 
of opinion on fixe parf of fixe Oomnxiffee as fo flxeir 
xrespeofive zxxerifs. One evenf of gr'eaf ixnpoxrfanoe 
i» fixe passing of a resolxxfioxx af fixe meefing of fixe 
XJ.S. I^af zonal A.oademy of Sciences af "Waslxingf on on 
.April 23 lasf, faxToxoring ** a olxango in fixe presenf 
calendar, looking fo fixe esfalxlislxxnenf of 13 monflxs 
per year, grouped so flxaf fixe lasf 13 days of «Tnne and 
fixe firsf 16 days of Jxxly form fixe proposed nexwr 
jxxonflx, fixe odd 3fi6flx day Ixeing designafed as * ^Tear 
day,* and fixe exefra day in leap year Ixeing designafed 
as * X^eap X>ay,* and pemxiffing among oflxer fixings 
fixe esfalxlislxxnenf of a fixeed dafe for JBasfer Sunday.** 
Auxoflxer signifioanf oircxxnxsfanoe is fixe adopfion l>y 
Sfanding Ooxnnxiffee iNo. 3 of a resolufion for sul>- 
nxission f o fixe annual plenary Oongress of fixe X^eague 
of INTafioxxs Sooiefies Ixeing Ixeld af Tlxe Hague during 
fixe pasf -VE^eek, xvlxiolx, fJxouglx nof specifying any par- 
ficular proposi^s, direofs affenfion fo fixe defeefs and 
incon'v^enienoes of fixe excisfing calendar, and ** in-vifes 
fixe l..eague of IST^afioxxs Sooiefies fo urge fixe Oovern- 
nxenfs of flxeir respc»ofixre oounfries f o fake ixnnxediafe 
sfeps fo exepedife fixe conxrenxng i>y fixe IL^eague of 
ISTafions of an Xnfemafional Ooxxferenoe enfrusfed 
"wnflx proposing sp>eoifio nxeasxxres for fixe refomx of fixe 
calendar.** 

I-r is e-v-idenf flxaf fixe work of excplorafaon already 
done xxnder fixe eegis of fixe Xl«eague of ISTafions is 
Ixeing 'v’igoroxxsly follow^ed up l»y fkose eager for 
reform, Ixuf if seems likely flxaf muolx resisfaaxoe wf'ill 
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Ixe offered, especially perlxaps In Sluropean oounfries, fo 
fixe specific proposals appro \red Ixy fixe XT.S. 3!7afional 
^cadenxy of Sciences. Tlxe suggesfioxxs relafing fo 
• 'Vear X>ay * and * Xteap I>ay * Ixave Ixeen opposed 
Ixy oerfaxn powerful religious oommxxnifies, and if 
will prolxatxly Ixe long Ixefore olxronologisfs and fixe 
majoxify of people can Ixe reconciled fo fixe sulxsfifu- 
fion of a 13 -monflxs for fixe fime-lxonoured 12 -monflxs 
year. If is alw’ays open fo any Ixusiness organisafion 
fo ax-range ifs affairs oxx w-lxafever sysfem if finds 
oonvexxienf , wiflxouf fixe general disfurlxanoe in so 
many deparfmenfs of social life w^lxiclx fixe suggesfed 
radical olxange 'W'oxxld involve. If is, Ixowever, j of 
gzeaf impox*f anoe flxaf fixe quesf ions * af issue slxonld 
Ixe flxrsuslxed ouf Ixy ooxxxpefenf Ixodies in all oounfries, 
in order flxaf olxjecfions raised may Ixe mef and,\if 
possilxle, removed- Tlxe aefivify displayed Ixy flxoSe 
anxeious fo reform fixe calendar Is accordingly fo no 
w-el corned, Ixuf if is necessary fo guard againsf Ixasf^i^ 
and insufiicienfly considered aofion. 

radio receiving sefs are now- of fen connected 
wifli pulxlic or private svxpply nxaixxs so as fo olxviafe 
fixe froxrlxle and exepense of fire clxarging 8.rxd main- 
tenance of accumixlaf ors, if is advisalxle flxaf fix ere 
slxould Tbe some super-vision of flxo apparatus supplied 
Ixy radio manufacturers for flxis purpose, 'Wiflxouf , 
fixis supex-visicxn fliere may Ixe, in exccepfional cases, 
risk of fire or evorx risk fo life. JRegulat ions for fire 
design and installation of flxis class of apparaf us ixave 
no'w Ixeen issued l>y fixe Insfifuflon of lEIlecfrical 
IHSngineers, wiflx fixe approval of fixe Hadio MCanu- 
faefurers* Association. Tlxe oases containing flxem 
must Ixe made of metal or non-ignif ilxle material, or 
various kin«ls of specified vroods. A.11 Ixoles for fixe 
passage of oalxles mxxsf Ixe made so as fo avoid 
alxrasion of fixe oalxles. 'Wlxen a conducting material 
is xxsed for fixe confaixxing case if mxxsf Ixe oarflxed. 
Tlxe femperafxxre of fixe air inside fixe confainixxg caae 
must nof exceed 120** JB'., and fixe apparatus must 
Ixe adequately protected Ixy fxxses. A novel rule is 
flxaf vrlxen rcxdio appabrafus is corxneofed w'iflx direct 
cxxrrenf supply mains fixe aeri al xcxxusf Ixave oxxly indxxcf i ve 
connexion W'iflx fixe apparatus flxroxrglx a transformer 
or condenser. V^iflx aifexmafing cxxrrarxf sxxpply maixxs 
fixe capacity of fixe connecting condenser xnxxsf nof 
exceed 0-001 of a mioxrofarad. Head feleplxones ~ andl 
loud speakers xnxxsf Ixe connected wiflx fixe radio 
apparatus flxroxxglx a transformer or f Ixroxxglx a cxrcxxif 
w^lxiclx includes a condenser. Insulation x-esisfance 
tests w’lxiolx fixe apparatus must pass are also speci- 
fied. Tlxese regulations slxofkld j?ender fixe new* j*mt0€3Ui€x 
apparatus quite safe wiffiouf appreoialxly incrsMaVi^ 
ifs cost . Tlxey do nof apply fo radio apparafxia, suclx . 
as a crystal set, 'vdxiclx is nof connected xKrifH fixe mains. 
Hven in flxis case, care Ixas fo l»e exercised, in installing 
tlxe devices wlxen Hxe Ixxxfiding is w'ired for tlxe electric 
llglxt- ^Ixocks Jxave Ixeen received wlxen Ti,^ng Ixeed-^ 
plxdnes or wlx^x. Ixandling apparatus connected witk 
fixe eartlx owing to tke opso^Atmr aecidejekts^y tondxirig , . 
at tlxe saone i^me a poirtalxle m eta l lan^ standzyrd,; Aort . 
Clectrio kei^ting .nr cqoldng MRtpp^ance, a metal sadt<^ 
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03r ciii3Xil«ur owizi^ it ebooi€ioxit>a.1l3r 

l>oooaxLO * nii'V'^ * dLvb& to tl%«» €i«»'V'Olo^»zKiLOzxt> of a fAult ixx 
tli.o olootrio 'wizixi.l^. 

SaEBX4-^*x»oxtaB IMCw&jstooxrx AKxdl O. A. MAtMoo. 
arooeotly dexrelopiocl a xxx'oltijplesc a^rstenxi. o£ xtagUo 
ooroJoaxursiioAtioxx, nuusixug: »ixoi*t -wavos- "Wo loAancx fi-om 
J^AX’oon.i^s tlx At oxcpoxdxxk-ozxts xxxAcio At tlxo ISkSlArooiii 
l>oArrx stAtioxx At IBrld^^^Atoir Ixavo l>€>ori. ooMOiF^lotoljr 
Auoooetaful. SkdTtxeulo Ixas Ixooxx sozxt fxozzx IMtoxxtxoAl^ xxeiia^ 
tlxo 8AXZXO A£>x>Ar'Atix8 Axxd AoxdAls A» tlxoso tlxT^oxx^lx 'wixiolx 
t'W'o oim.'ultAri.oous JMCorso tolo^xTAplx xxxossaiSOS vi^oxro l3oizxs 
Aornt. ’X'lxo zxiiaflio -weLSi xroooixrodl At £\xll stxrorL^tlx Axxd tlxo 
<ltaAlity' -WAO ox:oolloxxt» so tlxAt tixo Bxidl^virAtecr pArty 
oould d-Antoo to tlxo stx'Aixxs froiri. acx-oss tlxo ^tlAxxtio. 
Tlxoro "Wfite jtxo ^Ixirxt of JVtorso iri.torforori.oo. And it ’was 
impossil^lo to *toll tlxAt tlio ncrixsio of tlio dAxxoo IxAxiLd 
WAS l>oixi.^ trAnsmittod from OAOAdA on tiro SArxxo rAdio 
oiroo.it AS a Ixi^lx-sjpood * dot And dAslx * sorvioo- Tiro 
X^rid^w^Ator roooivirxg; stAtioo -was lioilt f>y tlio IMLArcoxii 
OomjiAriy in 1926 for tlio OonorAl I*ost OiHoo, -wliioli 
^Avo x^ormissioxi for tlio jirosorit oaciiorimorits to l>o 
roAdo. Tlio xio'w A]3x>ArAtixs orxAlilos a 11 tlxo lioAanrx 
stAtioxxs oqoij^xjiod witli it to doAl ’witli tliroo timos 
tlx© ATootmt of x^v'orlc tlioy caix do At jirosorxt- uA.s somo 
of tlio iirosorxt simjiloxc stAtioxxs Aro ’woricixi^ Almost 
to tlioix* full oAixAcity, tHis xio’w ixxvorxtiorx is a -vory 
timoly orxo. IrxstOAd of liA-sring only ono olxArxrxol of 
oommxuxioAtioxx bot’woon oacIx tzAnsmittor And 
ooiver, it ’will l>o jxossililo to xxso At loAst tlix'oo. A.n 
AjpjirooiAlilo oconorny in -worlcixig -will tlioroforo l>o 
o£Eoctod. ISmxiiro t>roA<lcAsting At a oomjpArAti’V'oly 
low cost is Also rondorod j>ossil>lo. Wlxon oqnit^l^od 
witlx mnltijploic Ajpi>ArAtns tlxo EJmiiiro l>OAm stAtions 
<3An trAnsrnit liroAdcAsting At tlxo most snitAlilo timo for 
Any jiArt of tlio lEmiiiro witliont in Any wAy intor- 
foxing: ’Witlx tlio ordinAry oommorciAl sorvioeis- It 
is olAxxnod tlx At 'witlx tlxo no’w Ai>i>ArAtuis tlxo oSocts of 
* fAdin^ * Axr© considorAlily diminislxod- -A.t tlxo jirosont 
timo tlxo mnltiploxc o<ixxi|imont At tlxo OcwcxAdiAn 
liOAm. stAtion noAr jDkIontx*OAl And tlxo rocoi’vor At 
JEfcridjgw'Ator Aro tlxo only instmmonts in xxso« It is 
lxoi>©d, lxowove»r, tliAt in a fow woolcs* timo mnltijiloac 
world ng liotwoon Engl And And OAzxAdA will IxA’xro boon 
Aolxioirod. 

I>T7»XM'o tlxo dAytimo mAny tlioroxxglxf atos in. I-rondon 
ATO olxolcod witlx i^olxiolos, Axxd oxctonsioxxs or rojpAirs 
of nndorgroxxnd oAblos And ]pif>os Ixavo liooome Almost 
impossiblo. In Addition, now sorxdoos mAko it nooos- 
SAry to dig doofior And doojior in ordor to got An 
nnobstmotod ^pAssAge, And tlxo modoxm firAotico of 
lAying wood blooks on a oonoroto fonndAtion m olc o s 
oxELOAV'Ation -vory difKonlt. Tlxo loss Also ontAxlod on 
-tlxo xmblio. And osjiooiAjly on slxoj>lc€»oi>ors, wlxon 
oacoAXTAtions ato in jirogross is serions. Tlxo I«ondon 
TrAffio ^ot of 195M* Ixas dono good work by Appointing 
A porxnACfeeEixt oonxnxittoo as a oo-ordinAting Antbority* 
Tbo only logidAl plAn AppoArs to bo to oonstrxxot 
snbwAys oi? tmxnols nndor tbo footwAys or roAdwAys 
or botlx* wblob will AooommodAto in on ordorly And 
roAdily Aooosa»blo m Armor tbo plsnt At pros^xt lAid 
in A bApbAAAa^ mAOJxor o^«^oar tibo wbolo of tbo roAdWAy. 
Tbis is .tbo plBSx. wbiob EL JByzxg Adv'ooAtos in 


fyorfd JRo»c?or for j^pril« .Altbongb snb'WAys ’Woro 
oonstmctod in I^ndon noArly sixcty yosrs Ago, yot 
tboir doxTolopmont IxAs boon vory slow’* Tbo Tost 
Ofboo, bowo'V’or, bos xxxAdo somo nsefixl snbw'Ays. 
In Tsris^ tbo ’vory oxtonsi-vo systom of txmnols And 
gollerios bxxilt xxndor tbo msin bonlo’V’Ards bAS pro'vod 
of tbo groAtost v'aJvxo to public utility oompAnios. In 
IMlAdrid tboro is a xxsofxxl systom of nndorgroxxnd cajcaIs 
wbxcb is lArgoly utilised. Tw’onty yosrs Ago, sixty 
milos of tunnols w’oro oonstructod undor tbo nxAin 
tborougbf Ar^s of ObicAgo At oonsidorAblo oxponso* 
Tboy Aro *7^- foot bigb by 6 foot wide. And Aro linod 
writb ooncroto. .^^Vs a gonorAl rulo, .A.rnoxriOAn oitios 
bAxro not Adoptod sub-wAys, but in X^os wA^ngolos And 
otbor plAcos tbo orxginoors ato boing forced by tbo" 
inoroAso of trAflic to consider tboir possibilities. It 
’W'ould bo AdvrisAblo to 'widon tbo powers of sucb 
bodies as tbo Uondon A-d visor y Oommit'too so as to 
onAblo tbom to provide for botb present And future 
roquiromonts. 

Tns: con ton Ary of tbo birtb of EduArd Suoss, tbo 
illustrious Autbor of ** I>as A-ntlitas dor Erdo,** is to bo 
commomorAtod in 'V^ionnA, wboro for bAlf a century 
bo WAS profossor of goology, by tbo oroction of a 
public monumont. Eritisb geologists 'will wolcomo An 
opportunity of colobrAting tbo occAsion, for tbrougb- 
out tbo w’orld tbo brillxAnt 'work of Suoss bAS boon a 
source of inspirAtion to bis sdmirors during At loAst 
t'wo gonorAtions. IMCoroovor, tbo nAxno of IBuoss W’ill 
AlwAys bo intimAtoly linked witb EnglAnd, since it 
xvAs in Eondon, At 4 IlunoAn TorrAoo, Islington, tbAt 
bo -WAS bom in 1831. Tbo council of tbo OoologicAl 
Society of Eondon bAs bAd tbo bAppy tbougbt of 
pAying A btting tribute to bis groAt sorvicos to goology 
by plAcing A momoriAl tAblot on tbo bouse in wbicb 
bo WAS bom. Tbo permission of tlxo o-wnor of tbo 
bouse And of tbo IocaI Autboritios bAs AlroAdy boon 
obtAinod, And follo-ws “wbo mAy wisb to contribute to 
tbo cost, wbiob 'will Amount to About ten guin€»As, Are 
invited to send a smAll subscription (not exceeding 
five sbillings ) to tbe SecretAry of tbe OeologicAl 
Society, Eurlizxgton ECouse, "W.l. 

Eisr'onss And After tbe Eritisb j^^AsociAtion meeting 
At OlAsgow* tboro Are to bo geologioAl excursions, led. 
by tbo president And IooaI seorotAry of Section O 
(Ooology>. Tbo numbers going on tbose excursions 
Are necossArily limited, but tboro Are still a few' 
VACAncies. One excursion (^ug. 30 — Sept. 6) led 
by IMLr. E. E. Eeiley, is to E All Aobulisb And Eort 
'WillxAm to see tbe oAuldron subsidences of Olenooo And 
Een ISTovis, zeo'Umbent folds And slides of EAllAcbulisb 
And Eort WxlliAm, snd tbe pArAllel roAds of O-len Eoy* 
Tbis visit bAs been ArrArxged to belp tbe I>iscussion 
of ** EligblAnd Trobloms wbiob AppeArs in tbe 

progrAznmo of tbo meetingl Tbo otber excursion is 
to .Armix <Sept. 1.2—10), to see tbe sebists, ECigblend 
border rocxks. Old 3Ei>ie^ SAndstone, OArboniferous, 
ETew Eed SAixdstotic^^ And tbo TorttAry igneous 
complex. It will be led by Or. O. VST. Tyrroll* 

. wbose OeologicAl Survey lilemoir on tbe district is 
expected to be published before tbe meetlxcxg. 
plioAtions to Join tbese excursions sbould be mAde to 
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X>x*- C3--. W. 'X'y'a-x-oll, C3rc»c>lo^ic»l X>«ig>fitirt>meixi,ti, XJjtxi'Voarsitiy', 
<3H»S|50'w . 

Iio’ i^o©n.i> ye^BMnes -tlio IRoy^l ^oot>tisli 3Vt\juBOXixn i*x 
xxjtchdo ^z*eak<> pxrogrc'eets irx --fcJtao <li3i>lsk3r 
of i-fce ^eklia«bl>l€» oolloot-ion-s Ijotiln. froxo. oxx oducsa.'fcivo cua.c3. 
&jc\ €3bT^ij3-6io vio’vw’-^oin.'b. Tlxe» DEl.€»j>ojr“fc of -fclxo X>xx'oot>oj? 
fox- tlxo y&cur lOSST, issixodl fx-oxri. tvlxo Soott>islx IHlcl'u.ocx.tiioxx 
2I>6]:>ebx-'t>rxxoxxt>» x-oooo-ixtis fxxar'fclxor «bcl>^<i»xi.oo8» 'fclxo xxxost/ 
infox-os-bixx^ l^oirxs 'Clx® 0 |poxxixi-g, oxx f>>xo ooo£usiorx of Ck 
visit> f>£bicl l>y Hor- Ikfajosfy -fcfxo Qooox:», of «► iBiritislx 
BixrcJ DHCeirll ixx a, rxew l>loolt, xxxadrjtly ciost>iri.oci for tvlxo 
dovolojxmorxt; of t>lxe» rxcbt>Tix*«bl Ixisfcory *X*ixo 

oax-ly o]^oxxizx^ of t>lxx*oo xiO'W' ^cirllorioe^ ciovot>o<i ±o ooxrx- 
I3a.x-».'fcive» ot>lxrxology» -t-oofmology , suod 3txi.ixxox-cfclo^y» is 
forosJhi»dlowe>ci. IE3ca.xaca.tiioxxal o-cfi vi-fcios l>xxlls: letx-goly 
ixx fixo roipox-ti- X>«kxly cloxxxoxxstr»tiioxxs w^oro givoxx on. 
sul>J Oof'S j>ox-t;airxirxg -fco ax-f axxd o-fclxrxogx-a]f>lx 3 r or tio 
xxat>xxral lxisl>ory ; laoforrx loc-fcxxi-os ajxd gaUory doxxxoxx- 
sfrafloos ^irrarxgod. by -tlxo EdoioatiiorL -A.xx'fclxori'fcy of 
JESdixibxxrglx -woro givoxx -bo 24r£>6 sobool cbilciroix ; a 
sorios of loaxx ossos of xxabxxral fiisbory sjpooixriorj.s for 
t>lxo aid of xxat»xxro sbxiciy is oircxxlabi rxg irx f>ri.xrxary axxoL 
soooiiciai-y sclxools ; azxd oxx oxxo oooasioxx blxo ISfxxsoxxrxx 
ip«ras sx>c»<3ially op»oxxod ab blio roc^oosb of a jparby of 
14-00 IN'obbixxglxaxxx xrxixxors on. blxoir 'way bo a foobball 
rxxaboix ixx Grlasgo'w, so blxab bboy xxxiglib visib bbo 3VU.xiJ.xxg 
UCall. JVIaxiy ixxborosbixxg axxd. 'V'alvtablo spocixxxoxxs “woro 
addod bo bbo varioxxs collocbioxxs by gifb axxd ]p\xrobaso 
bbroxxgboixb bbo yoar, axxd bbo soioxxbifio ixxxjiox-baxxoo of 
bbo oabixxob oolloobioxxs of xxabxxral bisbory bas booxx 
ajpx>rooiabod by xxxaxxy ojjcjcxoi-bs. Ib is rogrobbablo bbab 
a IMixsoxxxxx visibod by 408^604 individuals ixx bbo ooxxxrso 
of bbo yoar sboxxld bavo bo coxxxplairx of bbo jxoor salo 
of ibs jposb oards axxd dosorijxbivo {xublioabioxxs. 

Il>xx, O . 3S, Oaxt, of bbo Ifbo'W'obb Xbosoarob Xxxsbibxxbo 
for .A.rxixrxal ISI'ubribiorx, .Abordooix, axxd Hix- .A.xrxxold 
Tboilor, foxxxxorly of bbo Voboirirxary Xbosoarob Xxxsbibxxbo^ 
Oxxdorsbojxooxrb, Soxxbb .AJrioa, bavo booxx xxxalcixxg a 
oarofxxl sbxidy of axxd sboolc jprobloms ixx 

JVxxsbralia. XTxxfoxbxxxxaboly I>r. Oxr’s visib bas booxx 
oxxly a briof oxxo, bxxb Sir .A.x*ixold Tboilor -vrill sixoxxd 
sixc xxxoxxbbs ixx bbo’ Ooxxxxxxoxx'woalbb . I^robloxxxs of 
jpasbxxro ixxxjxrovoxxxoxxb axxd axxixxxal xxxxbribioxx goxxorally 
aro boixxg balcoxx xxj> by bbo Oouxxcil for 3oioxxblbo axxd 
Xxxdxxsbrial Xbosoarob, axxd ib is bojxod as a x-osxxlb of 
X>r. Orr*s j>rosoxxoo bo ax-raxxgo for bbo ubixxosb oo- 
oi>orabioxx bob'W'ooxi ’veorltors bboro axxd ixx obb or jxarbs 
of bbo jBxJbisb IBxxxjxiro, jxarbioxxlarly ab Abordooxx. Tbo 
qxxosbioxx of bo-w bosb bo organ iso broj^loal agrioxxlbural 
xros^arob -wox-b ixx u^xxsbralia or adjoixxixxg borriborios 
bas booxx uxxdor disoxxssioxx bob^wooxx bbo Ooxxxxcil axxd 
bbo ISxrxjpiro arlcobixxg 13oax-d for soxxxo bixxxo» axxd X>r. 
Orr’s obsox'vabioxxs -will xxo doxxbb 'W'oigb ooxxsidorably 
x?vibb bbo Hoax'd -wboxx a dooisioxx-' ooxxxos bo bo xzxado. 
Tbo j>oboy of blxo Oouxxoil bo'wax-ds voborixxary x-osoarob 
'Will bo basod largoly xxx>oxx bbo roooxxxxxxoxxdabioxxs bo 
bo xxxado by »ix- JVx-rxold mxoilor. 

S>xa Joxrisr H-ttssxcx-x^ arrived ixx ^osbralia bow'ards bbo 
of IMTay axxd w-as xnob by a forxxxidabXo ]prograncxxxxo* 
dosigxxod bo oxxablo bixrx bo soo as xxxxxob of agxJoixlbxxral 
dovolojxmoixb axxd rosoax-ob as -was jposaiblo ixx a Ixxxxibod 
bixrxo- Hobvtrooxx bbo loobxxros w-Ixiob 'bo l>a^ doli-ypoxod 
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ixx bbo oafxibal oi^ios ab bbo ixxvibabiobx of bbo xju^voxr-* 
sibios^, bo bas visi-bod all roadily aooossiblo ixlaoos of 
ixxboxrosb» i^arbioularly ixx bbo Irrigabioxx aroas of ISoubb 
^usbralia^ Vioboxrla, axxd JNTow' 3ou.bb 'Wafos. Tbo 
;]progross of bboso aroas is of rxx'ULOb ixxxjporbaxxoo -bo 
w^usbralia from bbo ^oixxb of vio-w of bor xmxxxigra-bioxx 
I>olioy, axxd bbo soopio axxd xxood for soioxxbibo. 'worte: airo 
ixxxxxxoxxso. JSir JT obxx 'will oxxdoavoxxr bo arraxxgo for 
oloso assooiabioxx bob'wooxx bbo Ooxutxoil for ^oioxxbibo 
axxd Zxxduabx-ial Hosoax-ob axxd bbo Xxxxporial 3oils 
Hxxroaxx, bbo ixxsbibubioxx of wrbiob ab ifbobbaxxxsbod -vraa 
x-ooozxxxxxoxxdod lasb Ocbobor by bbo XxxxpoxJal AgxJ- 
oxxlbxxral Xlosoarob Oorxf oroxxoo . 

-A.T bbo azxxxxxal xxxoobixxg of bbo Xboyal Socsioby of 
IN'ow Soubb Walos, bold orx IMCay 2, X^rof. JT, X>* Hbo'warb 
dolivorod bis prosidoxxbial addx-oss oxx •** "X^bo -A.pplioa~.:j 
bioxx of ISoioxioo bo bbo !3boop Ixxdxxsbry « ^ * HCo poixxbodi^^ 
oxxb bbab ib is ossoxxbial for blxo prosporiby of ^xxsbralia^ 
bbab bbo px-o-oxxxiixoxxoo of bbis ixxdxxsbxy' bo xxxaixxbaixxod 
by furbbor dovolopxxxoxxb. IVfaxxy of bbo probloxxxs of 
bbo pasboral ixxd-ixsbry aro primarily d-uo bo bbo pbysio* 
grapbioal obarao-torisbios of .^xxsbralia^ ibs bopograpbyi^ 
olixxxabo, axxd variabiliby of raixxfall. Xxxox-oaso ixx sboop 
populabioxx aloxxo -will ixob advaxxoo bbo ixidxxsfcry voxy- 
far, xxxxloss ooirfcaixx ooxxdibioxxs robardixxg progross aro 
bobbor ooxxbrollod axxd ixrxprovotl mobbods of produo- 
bioxx aro xxxoro aobivoly sbimxxl a-bod . Soxxxo of bbo mox-O’ 

impoi-baixb problems axxd -vvoalcxxossos of bbo ixxdusbry, 
ixxoludixxg blio ooixbrol of dr o-ughb by foddor axxd 'wabor 
ooxxsorvabioxx, loxxgor razxgo 'W'oabbor fox-ooasbixxg, axxd 
ixxoroasod faoili-bios for braxxspoxrbabioxx 'woro bboxx dis- 
o-xxssod. *X7bo 'wido bold bbab oxcis-to for ixxvosbigabioxxa 
ixx axxixxxal xxxxbx-ibioxx -was xxxoxxbioxxod ; bbo Ooxaxxoil for 
Soiorx-bibo axxd Xxxdxxsbrial Xbosoeferolx is sulroady bakixxg 
aobioxx ixx bbis xxxabbor. Ibosoarolx ixx axxixxxal goxxobios axxd 
a moro scioxxbilio sbxxdy of wool aro also xxooossary^ 
A-bboxxbioxx 'was also diroobod bo bbo ooxxbrol of posbs by 
biologioal xxxobbbds, axxd bo bbo supprossioxx of axxixxxal 
disoasos by fixrbbor x-osoarolx, axxd bbo beb-bor orgarxisabioxx 
of vo-boriixary offorb. *X7bo proposal of blxo Wool-bxolcox-a 
axxd 'W'ool-grow'ox-s axxd bbo Hasbmros X*roboobioxi IXoards 
(Xil.S.'W'. > bo raJso f-urxds for xrosoarob ixx probloxxxs of 
bbo sbc^p ixxdusbry, sbo'ws bbab bbo ixxdxxsbry Is 'willing 
bo assisb ixx bbo izxvosbigabioxx of oaxxsos bbab x-obard ibs 
do volopmoxxb - 

TX3C3E5 oigbbb ^xxxxxxal HrOporb of bbo Xxxdxxsbrial 
IF'abigtxo Xbosoarob l^oard <bo X>oo. 31, 1937 > again 

illxxsbrabos bbo vabxo of eysboxtxabio ixxq^^ixiry ixxbo 
probloxxxs of xxabioxxal impoxrbaxxoo. TTbo vaxJoby of 
bbo probloxxxs ixxv^sbigabod uxxdor bbo diroobioxx of bbo 
Hoard is as x^xxxarlcablo as bbo sxxoooss wbiob b«M9 
abboxxdod bboxxx. Xbosoarobos ixx progross, briofiy do* 
soribod ixx bbo xopox*b, ixxolxxdo bbo physiology of 
voxx-bilabioxx, aooidoxxb oaxxsablon, bbo xolabioxx of bgs 
bo bbo aoqxxisibion of doxcboxHlby^ probloqpptS of 

vooabioxxal guidaxxoo, bbo dosigxx of xi34BMCsbit»i€»xy . ijcm 
rolabioxx bo bbo oporabor, sxcjbxxods aataaong bobbob 
woavors, oard-room oporabi^ros, arxd jpafebxbo rs » -aroigbb 
oarx-ylxxg by -woxxxoxx . axxd load oaat'rajdXag by* naoicx,' 
abxnoe^boxrio csoxxdibioxxs ixx xxxixxos^^ -l^^g^Bprtap blsb * s orapnap,. 
axxd xxxobbods of v'ooabxoxxal aoloobioxx. tfbo xostxlbb 
ob-baixxod. from invosbigabioxa^ so/ fcxr . ooxx3i|plobad 
broadly-' rbviowod axxd bbo bonoba^csex to .sto^t^od bbekb 
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** m^C£ar€Mai»«» ijot 3ir^t>9 of oo slrioxrt> »lxift43, 

lcHBtKiioiQLoi«Krl SrjdEUa.oxfcC!ro of eil^ox^ iros^ ^ebtaj9oe» filiio i*ox>orti- 
iaun.<30 of aliojoexxocM^ioirii in. fioo ;prx‘ 0 < 30 £« 90 «» <ii«- 

*i*A^oiaL'fco^ooTLi» offoofes Oin ’wox*!*: io.vol'trioiaf xxxxxsoolebx* 
o^ox-t. of foroi^orofor-o^, }no'«ro laoeux. jpojsoa.-toclly' 

xocfioofex} io jso ij^ofioxxs * . . flxof flxoy 

Oflm too oooo|>i>o<5L os osfotolistoocf ‘wiftoio o toi^to cio{^i^oo 
of jpirotootoHify orxcf jfo»“ e<»;7:»«rr'it97t.e99.£c^ 

o»«. <x scsce^s ^u-rt^efT" jo^ero^oof Aooftoox* . 

ijn.t>OTOsfir):;j^ ixxv^osfii^ofiozx xooof ioxxc^cf is ftoof ixi -wtoioto 
ftoo off oofs of xooxasfx’ixof iorx wo**o st>iJiciio«l> Ttoo x*osxmlf» 
slH.o'wocI flrxof fto-is stce-iofly ^ptoysioloj^iool i:>to.or»ox3ci.oooxi. 
’toos« «MS o xnUo, oo S]3jprooi4BLto]o o:ffoo-fc oo. workiixjg 
oojpcftoify orooi:xg:sf xjLOtrmol tooolftoy woxooo.” CJrlixaai>sos 
of f/ljto xooftoocfs of iov€3tsfigot>ioo oxn.]f>l*>yoci, os w-oll os o 
tox*iof soTOTooxTy of ftoo x'osol'fcs otofoiood » oro olso fo too 
foxaocl irx ftois r*ojporf . 

SoaflC^i oz*it>icisros of ftoo xiso of oix*stoijps ixx ftoo A-x^ofio 
toovo toooo xooclo toy 30jr- W. IB^iruos, soorofox'y of ftoo 
TTiLOVir Jofot^oof iorxot Sooiofy fox* ftoo lExcjplox'ot'iorx of ftoo 
]E?olox’ ffoi^oxxs toy oix-stoi^^, krxowxx os yVox-oox*ofio, -viirtoioto., 
oc*oox'«lixx^ X,o o x*oooxxf jr><x,zlt/ xssxxoci toy 

fcioioTxoo Sr^Jor-vioo of 'Woslxixxp^toxx, X>-0-, is or*f^oxxisix]Lj$ o 
1 .>oloj* 03C|:>ociif iorx fox- rxoxf yoor ixx 1;^Z12*7, ftoo ^ioxxf 
oxjrstoijx oow l>oixxji 5 oorixfi^lof oci of f‘'’x*io<ir'iotostoof on. . Ttoo 
sxrxoll siseo of CjJonox'ol ^^otoile’s oii-stoi^p xxotv moroly 
jxrovexxfotiL ttjo oorjrio^]fo of oc^\xi|.>xxioxxt> i?or|^xxi«i to fox* o 
fox-oocl lonciinp^» toxxf olso soj*it>xis1y lixnifocl ftoo or'xxising 
x*ot.lixxs. Trixis lixixif ofiorx of x'ocliixs^ -wiflx flio low-sj>ooci 
of ftoo Xt-rzlict, (xxtooxit- S3 xnilos l^ox' lioxxi*), xxooossifofocl o 
tocxso in .Ax’ofio x-ogfioxxs ojiicj>oso<l fo ftoo voj^ox-ios of 
Sy>i.t-stoox‘^oxi -woofliox*. Ttoo <:irox*mon ion i_3X*o- 

j^osos t>o toovo a. tooso oixtsiclo f lio .A.X'ot>io of Twoninpp-ocl* 
orx<.l oftoox-s of .IVfixxrrxAonslt onil JSToxxxo, oxvoy fx*om fto.o 
xxnsofflo<i ooxxtlifioxxs of ftoo ^*4^ox*t'l» -A^flonfio, oncl to.ox>os 
fox* o oxrxxisixx^ x*oclixi.s of otooxxf 8000 xnilos fox* ifs oix-slrii j:». 

>%>isr ox-toitoifion of xn.o;i->s illixsf x*of ixx|^ ftoo ooirfo^t-oixliy 
of flxo lUx-ifisii 31rGxxi5>ii*o “wos oj:>on<xl of flxo ^oionoo 
IVTxxsonm, Soxtfto ifConsingf on, on «Txxxxo 2S, oncl -virill 
x'oxxxoixx ofion ixnfil flxo oxxci of Oofotoox*. Tlxo oxtoitoi- 
fioTx lios l:>0€3n ox-x-oxrxi^oc 1 in oonxxoxioxx x^*^iflx f.too Inf ox*- 
nofioxxol Ooog:ir*oj:*toiool Oon|a:x*oss "wliioli xnoofs ftois 
nxonfto. ixx to<on<ion oncl. Oo^ntox-ixi^o, ond flxo oonfex*oncso 
of I>ir'C»<3fojrs of fSxxxrvoy in ftoo X>oxninions oncl Oolonios. 
HVlosf of ftoo xnox>s soloofocl ox-o ftooso irx om-x-onf xxso, 
toxxf ftoo .Ox*cJnonoo fiJxxx-vc^y is «lxo->»»'ixx^ o s€>x*iefs of slxe3>ofs 
ilixxsfx*of ini^ ftoo s«xooossi^o odifions of ttoo ono-inc3to 
xnojp fxroxn IHOX fo fto-O jpx-osoxxf doy, ond flxo Hydxro 
;u:x*ox>toic»ol I>ox>«‘rtxnonf of ftoo A.dxxxix*olfy is oonfx-itoxxfixx^ 
«. xxxxnrxtoox* of otoox-fs fx*om ftoo oigtofoonfto c5onf\xx*y oxxid 
o ssxrjos of otoox-fs of flxo X> 0 'wxxs fx*oxn IVOS on-wrox-ds. 

oxtoitoif toos tooon ox’xronf^od fo illxxsfx-ofo fxroxn voirions 
{ >ox*fs of ftoo wovld flxo sfo^scss f toxron^to -wf xiolx xxrxofx 
xnolcln^ Ixos i>ossod* *Xlxox»o sura oxomi>los of ftoo soil-- 
Uif 5 otocMrf of ftoo Morstooll Isloxxdors, wotodork x-oliof 
xixojps of , fto«t9 Oz^«>s^nlond ®ilste.ixno, o -veox^ld xnoi» firoxn 
«^.>oxxf *700 oncl sovoirol xrojpixxixxofioxxs of xnsdio-vol 

nxojxs, , ond oOxronf^ioxxfto oonfxxxry mojps Oiro 

tklso 3rojpjr*osonfod. Jtn'ooO odjoixxing ^ollox*y ftosi-o is on 
t^xtoitoifion of aaac^^im sxxjKrs^dxxjg ixxsfi^xxrnonfs- OofO- 
Iti^xxas of f>3bio oaetoitotflon oro ovoilotolo*^ , 

Oxjq: raCtoxjKrtsdoy, ^Ixatxw Or tpoos^xfion toold of ftoo 

Ifoss XnOts^nfs .oaeiud' IlosiJfitOI ..‘fo^, •’Xf'oipic^ X>isoosos, 
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X^OLfneiy Hoofto, ftoo l^ox*tosn OoUd I^odol of flxo 3R.oyol 
Xnsfifxxfo of X^xxtolio Hoolfto foxr 102B xv^os j:>T*osonfod toy 
ftoo Visooxxnf ll*ovor*toxxlxnc!>, toonojrory f xrooscxx-ox- of ftoo 
Xnsfxfxxfo, fo Six- Xfonold Xfoss, in x-oc^ognifion of tofs 
ominonf sorvioos fo ftoo j^jLxtolio toesolfti, 

X'J7 is onnoxxnood in iScif*n.ae. fixof Oonp^x-oss to.os 
odof:>fod o x-osolxxfion j>ro“vd[d ixx^ for ftoo sfx-ilciix^ of o 
^old xnodol oommoxnorof ivo of ftoo ootoiovoxnonfs of 
Ttoomos A. Eldison, oxxd ftoo ;j>rosonfofion of flxa xnodol 
fo IkfXr. £!Sdison toy Oonjgross- 

JEKjkooisr I*'is:oE:3src?32; voisr ISToi-osa., of Vionxxo, ond IPx-of- 
l?'x*odc»rioo Socsoo, ftoo disf Ixx^cxistood j^olflsoxxfolo^isf of ^ 
'X*xxx-in, too VO tooc-»n oloofexA foroij^n xnc^xntoc^rs of fAxo 
Ooolo^iool iSocsioty of I.roxx.doxx. X3ir. W- J- .Tonj^mons, 
of IMoox-lon (EAollond>, ond Safi ox- X>on O^sox- Ifxxtoio y 
-MmSoz, of l^odrid, toovo toeroxx olocfod fox-oigfn oorro- 
Sf>ondonts of ftoo Socsiofy. 

’X'niES ISosfnxon ICodols: Hosoox*oto X-otoorofox-y of 
Hootoosf ox*, IM-'V-, is x-ooo^nisod os ono of t^too foroxnosf 
in ftoo xivox-ld, ond toos toc^on ro»j>c>nsitolo for xnony im- 
jpox-t-onf soioxxfiixc; oxxd ixxdxisfriol clovolojxxnonf s in 
x-olofion fo f>toofo^ 5 X-oi>toy-. If is nndor ftoo diroof orsto.ix> 
of I>x-. O, El. IC. IVIoos. .A. x'osoorc^to lotoorotory in London 
is fo too dovoloi>od on similar lixxos, os jxox-f of ftoo IC-odoto. 
footoi-y orj^onxsofion of Adorro^w, oxxd -will too xxndor ftoo 
di roof ion of I>r. "Wolfcr^r Olorlc, of ftoo IScsionoo "IMxxsoxxxn, 
Soxxfto ICoxxsixx^fon.. II>r. Olox-Jk; is o ^x-odvxofo of IJni- 
vorsify Oolloigo, London, ond ^wos for fivo yoors wifto. 
fAxo I3rifisto X*toofoj?rojptoio Xfosooroto -A^ssooiofion. JIo 
is Ajonorox:y soox-ofox-y of ftoo sovonfto Infoxrxxofioxxol 
Oon^ross of JPAxof o|^x’Oj>toy tooixx^ toold flxis yoor. 

Tjeijec Hosooroto A^ssooiofion of JBrifislx X*oinf , Ooloxxr, 
ond 'Vomisto IVIonxxfoofnrors toos issxiod fixo - flr^f 
nnmtoor of o c*/* Oxx-rrerxit L^cjrcx^x^rc relzxtiin^ to 

tfvc^ JE^cz-izzt, <7oZo'tzr, tM.'Tzdi V<»r“n4,&Zv Z ’X'too xrovio’v^r 
is orroxx^od in o coxxvoxxioxxf forxn ond slxon^fA jprovo fo 
A>o of ^roOf sorvioo fo oil ftooso ooxxnoofod -wifAx flxoso 
ixxdxxsf x'ios . 

A. H4X.x^x>nc>OK fo TLosmorrio -w-os jxxrojxox-od for flxo 
anomtoors of ftoo A.xxsf rollon Assooiofion for fAxo 
Audvoxxooxxxonf of Soionoo oxx ftoo oooosion of ifs xnoofixx 4 S 
in Hotoorf in 3*onnory fAxis yoor. *X*Axoxro ox-o oAxojxfors 
on difloronf cxsx^cx^fs of xxofnroA soioxxoo toy vorioxxs 
OTosnxonion onflxors. I*ox-fioxxlor offonfion :^noy A>o 
diroofod fo ftooso on ^oolo^y, toofony, ond forosfry, 
’X'*toox-o ox-o olso nsofuLl otoof>fors on toydro -oloof rio 
dovoAojpxnonf monxxfoofxxros, ond odxxoofxoxx, ond o 
oondid ond flxoxxg:Axffxil ooonoxxxio sxxxrvoy of fAxo .]posf 
oxxd jx^rosonf. A. ooloxxrod i^oolo^iool mox> atnd somo 
oxcoollonf F»Axofo^roi»A;](i^ vio'ws ox-o A>oxxnd ^wiflx ftoo 
votowmo- 

-■ A Mfgsssxsts. lATofsoxx oxxd Sons* Lfd., 3I3<3FIi|^to, HolAxom* 

' >V".CJ* X* tooyo issxxod o oot^lo^vxo of i>toof oxnioro^p:oirjptoAo 
ond jxrojocsfion insfrixmont^* *wtoiiEsi>-' Anoindos sf»nxo 
itosof xxl toinfs for ftoo 'too^imxor on .x>toofondkiorog;ro]pAky.» . 

A:ra^3:c?A.a?ac03b«^» oro iniwAfod for’ ftoo follo-win^r. oi»3pioinf - , 

; ‘naon^^ on' or. tooforo ftoo dtofos nxotof ionocl- toood- .. 
’.of ■; fto^ . 3/S^xaa^W , 

oii»l ^X^ootoniool 'OolAe^eco — XXixroofor of EQdoooflon, 
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3[i;:<jl^4ock<>ioxx Ofifiooe, Oia.llciha.11^ MLxxll (Jnly 11). -A, ciorrion* 

et-ra-toi- iix -tlxe jxlxysios lalxora-fco r*y of 'fcJho JFtoyal IT^Taval 

3ETxg:iix.€^€»!rijtx^ Oollo^o, ICoylxamL, 3?lyxxxoix-fclx 'Tliio Sooi^o- 

■fcaxy of t-lxo JVclxxiiral-fcy (0.35. IBiro-xxolx ), 'Wlxifolxall, S-"%V.3 
(«Txily J 2> . Azx asaisfan'fc fo -t-lxo Ixoaci of t;3io 3Plarx'fc 
3I>i6*c*a©o Jrtc'««^ax*olx JI>ivisioTx of -fclio IVfixxistiary of .Agrioixl- 
■txjLX-o for UNJortilxenn JCx’elaixc3.> arxcl cum a^sisfarxti- tx> -fclxo 
3xoacl of t>lxo JVXirxisfcary ’s H>airy f^actsorioloj^y Tfcoeoarclx 

II>ivi65ion. TTlxo fSoorofary, Oivil Sox'vioo Oommisfcjion., 

if> 3I>orxo^all Wost>, IBe>lfast> (JTvily l-4->- Joixior 

a»;si£>t^axxt:» at- t>jho ;f*irat.ioxxal 3?Ixysic*xl X-«al>or*atox*y » TToci- 

dixxj^toxx TIto 31>ix*ootor*, DNat-iorial X^liywioal ILalxorat-ory, 

'X'o<J.<liri.^t,oTi (*Txxly l^lr). Ta-vo ^ooloj^iwtjsi oxx tJio Ooo- 

log'ioal iSxxi’voy of Orx-c^at 33i-it-airi Tlxo IDii^oot-or, 

Ciooloj^ical and IVIxisooxn, 28 .Joxrrxiyxx f^Jt-x-oot •» 

S-W". 1 ( Jxily 14). -A xxiyoolog^ist. at- t-lxo !Ftoyal Hox-fi- 

oxxlt-xxT'xxl Sooi^ty ’55 Oax'dorxs Tlxo 3I>ix*«>ctor*, f^oyal 

I3Cox*l-ioxiltixxral Soc:iot-y’55 Oax’cioriS5, Wis^loy, 

SJixrroy (^Tixly ie>. An tx*s>iist.arxt- jxi'ofoas5oi' of |:>lxy55io» 

at- t-tio 3\3[ilitar-y Oolloji^cs of fc5oi«^5Xic*o, 'Wool'wioli *X'lxo 

A.55Kistaxxt- C’oxnmandaxxt-. JVfilit-aT'y Oollo| 3 :o of £5*oi<fMnioo, 
-liod 33aT-i*aoli:«, AVool'wioln , f?.35-18 (JFxxly 2 3). A 
folloTW’slxi;|j» fox* x*Ofc5oai*cilx -vrorlc in oonxxo^cioix 'w^it-lx aoro- 

xxaxxtic55 'T'Jxo Caloric, *371x0 Ooxxx^any of A.irmovn'ox*® and 

JBx-asior^, 81 Oolexxian St-x-oot, 35.0.2 (*3nly 28). A. 
xnocslianic fo t-alco olxar^o of t-lxo csollo^^^o *veox*lcslxoj3, axxd 
lalxorafox-y st^'»'w^ards fox* t>3xo clxoxxxi st-x*y axx<l jr»liysics 
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do'xxei.xrt-xxxozx'ta of t^lxo TTxxi'V’Oiraia'tiy tarf ‘ 

Soojpot>ax*y, XJxxi*v^xw*-y Ootl^jgo, 3BEtxlt A. 

aoooxxd ixx ooxxxxxxaxxd. "fco tslxa CSlxiaf of ' iJIbto. JSooooJMtXo 
Xlote-rxy I>ivijaioxx of t>lxe Ooxxxrrxoxx^wroalisfx Ooxaiooil 

3oioxxt>ifio axxd Zrxdxxsrtsrial lE^o^ioarolx *±3xo Aofeixxa: 

Soox*otiaxry » Ofoxacxxacxoxx.'woal'fc'lx C7oiJtxxoxX fox? SoioanffexCio a*xx:d ’ 
Xixdxxst-rial H-CMaoarolx* 314 jAllxoxrfc S'fcx'oo'fc, J fcsSa g y fc 
l>oxxx*xxo. Viot>ox-ia <Ao«- 31). Axx ixx'v-oai^i^alsoxr for worlc 
oxx t>lxo 3?'lyiri^ IFoac (JR^croi^xA-isr jprolxlxarxxx ixf 

Axx^t-ralia 3?’. 3L.. McX>oxi«all, Axaat-ralia JEftooso, St>raxx<l* 

’W.0.2 <Axx£$. 1), or * 371 x 0 Aot-ixx^ Soorotyewry* Oouamoxx- 

“vroalt-lx Oovxxxcil for Soioxxt^ifio axxd 3ixdtJjert»rial 3Fto»oaxrolx» 
314 Alt>ox-ti Sl^x-oot-* ISas-fc Mollxoxxxmo* Viotioria (Sojxtti. 1). 
A. x^art- t.iixxo jxrofossor of Ixii^lx'way orxgfixxoorixx^ at tlxo 
Oi ty an<l Oxxilda ISxx^ixxoorin^ OoUogjo-- — *371x0 ^oadeomio 
Ho^afist-rax', XJxii’vox' 3 ity of 31*oxxdoxx, fcjoxxtlx 3Coxxaixxf?:t>o*x, 
S.W". *7 (Sojxt- 4). X..oc5tnx'otra xxx aixjxlicMl olxoraiat-ry axxd 
ixx ooonoixiio oxx t-oxxxo logy ixx t-lxo XJTxxi'Vox^aity of t^Jxxooxxa*- 

land Tlxo Soorcstary, C;iixoon55laxxd O o^^orxinxoxx t Oflfxooa. 

403 Stx-and. "W.O.2. A lootnror in xxxixxixxg »nl>joota at 

t.lxo 2Vtaxx«fiold *3'oc5lxnioal Oollogo ^TTlxo JPrixxoijxal. 

Toolinical Oollogo, Maxxafiold. A lootxxror in oliorxxioal 

orxginoorixig at- Uxxivorfsity Oollog*^, JL-oxxdoxi *371xo 

Sooi'ot-ary, T-Tnivorsit-y Oollogo, Oo'wor St-root , "W-O.!. 
A 'woman lal>oratox*y aasai»laxxt> xvitlx ltxxo*vrloclgo of 
l>ot-any, jxlxysics, axxxl olxoxxxitat-ry, at- JElodford JdCiglx 
Solxool *371x0 Hoad. Idissst-ross, Higlx Solxool, Ho<if ord. 
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'X'^x..E:»oojE*jti:s ox** TriCJEa ITxjrr'tLJ'^TQ. Xt- sooxxxsi -sr^iry 

X>os^ilxlo t-lxat oortain innovations xnei.y l>o xnado in t-lxo 
ooixst-mct-ion of tolosooi>os. 3L-ax*goi* a|r>ort-ixro socsnrxs 
io<jvxirod 'witlxont- xxiixclx additional -woigHt- ; tlxo solid,- 
t-Jxicsk: dislcs for roHoot-ors aro diflxoxxlt. t-o cast-, xrxoixnt., 
and vat-iliso ixx an ofliciont- xnanxxox*, axxd at-rxxosjplxoric 
dist-ixrlxancos afCoctod t-lxoir Y^oxXox'xxianco in xxo sxnall 
degree. IFor gcsxx^^ral 'W'orlc, tine x'oally large instm- 
xxnents liave l>een often discarded for smaller sia&os Ixy 
Hex-sclnd, H-osse, axxd 3L.assell, Ixoixxg fonxxd more servico- 
at>le axxd encixeditioxxs. 

X^rof- O. "W. Hit-clxoy, of X^asadona, Oalifornia, 
■wlxo Inas 'W'ox'lc.ed fox* soxrxo time in li^aris, liad a coxi- 
sideralxle sliare in tlxo zxxalciing axxd xxxoxinting of tlxo 
300-ixn.€3lx reflectox- at IMoxxnt Wilson and lx*xs ext]f^>ex*i- 
3txxerxt-od 'witlx several instxnxxnents of large size. He 
oorxclxxdes tlxat “ fxxtxxre ojxtical xxxirx’ors 'W'ill Ixo xxxade 
xxot of solid disl^cs txxxt Ixxxilt xxjx of glass J liglxt, 

oollxxlar stamctxxres, coxxxoxxted togotlxer and figxxrod 
«*t Ixigln xnoxxntain sites ” nvlxere tlxey are intexxciod to Ixo 
o^f*iX>loyed - Ho says tlxat Ine Ixojxes to xnalte a xo- 
fleeting teloscojno wntlx a jxractically jfxerfect mirrox* 
<>0 feet ixx diaxxneter. Ho descrilxos <letails of Ixis 
3*^^<^j€?ct ixx tlxo ojf JRP..<4. .*S^- <j[f <1 ^ cm.'tiksuJLcl for 

SXay- Jtxxxe. 1028, axxd e>c|:>i'esses Iximself -w-xtlx coxxfidonco 
ixx x*egai*d to tlxo realisatioxx of Ixxs ^lans. 

^rof. Xtitolxey’s excjxerienoe gives groat -vroigHt to Ixxs 
opinions, axxd it is to l>e Ixojxeci tliat Ixis rosearclxes 'will 
l>la-eo a greater and xnox*e oflxcient toloscoixe 
IXX tlxo Inands of tlxose dealing 'witlrx soxxxo of tlxo groatc^r 
^^^®tioxxs ixx astronomv 'wliicn I’ocj^xxixi'O tlxo lxelf» of xxxoro 
xxxstx-yimental x>owor l-lxan tlxat lxitlx.oxrto oxxijxloyod. 
TIno xxxxmediato fxxtxxre xxxay tlioreforo 'witness tlxo davexx 
astx'onoxxjy, if coxnlxination dislKS of glass jplat-os, 
Ixglxt and easily xrxaxxi j >xxlatod, caxx l>o xxtilxsod. *371ioy 
xnay eax-ry practical astronomers far Ineyond tlxo 
readied Ixy xxx^xxins of tlxcir ;jxrovioxxs 

'I’xcEi Oxxxxvxs oxi* fciJTrjsrsr-OT? Aox-xviarv. 83. Ojxjxoxxlxeixn, 

ixx ISTo. disenssos tlxe staxxsjpot 
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activity of tHo last txvo coxxtxxx'ios axxd olx tains a ovxrvo 
■witlx several jxeriodicitios, tlxo loxxgost ixoriod Ixoing 
4t>0 years, axxd tlxo jxrincijxal oxxo ^ 4' yc**Mr». 'JHIxx 

coxxjootxxres tlxat tlxo lx>rig jporiod is xdoxxtxcal xvitlx tlxat 
sxxsixoct-€%d ixx torrestxrial magxiotic jxlxoxxonxona, tlxo 
dxxratioxx of wlxiclx is givnexx as Ixotwoon 4f50 and 300 
years. Hc.^ notes tlxat some vxxrialxlo stairs Ixavo 
second jxoriodicify xxrixxclx longer tlxaxx tlxo nrixxcijxal 
one (Mira 218 yoaxx», K-.V. *37axxx*i 3-0 yoaro-). jHEo gives 
a enrvo fx*onx Ixis forxxxcLla xvlxidx is oomjxarod xvitlx 
tlxat froxn Wolf’s sixnsfxot n*xxnl>ox*». *371xo agrooxnoxxt 
is close exccejxt fox* tlxe jnrosont mastrlmmn. 3HLis csxjtrvo 
gives a sHarjx m«xxcirm*xx» at 1028-&, Ixiglxor tlxan. any 
since 1870 ; tlxo olxmxjrvations xxjp to tlxo iproaont ifxoint 
to a lo-w fiat xnaxcimxim oonsidoralxly nolorw tlxat of 
1017. TTlxe Ixiglx nxaxcxjnrxumx of 1T78 and tlxo low oxxo 
of 1810 ax*o very xvoll rojxrooontoci . • 

'3:'n*i Oanx-x* ojp* Oom::k*:c* ^37liutfii ooxnot 

xvas indei>ondontly foxxnd l>y IMCr. JE^ltior in tliO C7:i^t€M3l 
States and l>y 3Mfr. "WiUr of Oracsow. Zts doflUatitit^ 
orlxit lias l>eon dodxxood Ixy IMtr. "W * ZCOjpinalci* xfldto dx 
Oraco'w. *X*lxo olxsox-vations raxxgod froxn S6l to 

Hoc. 30, 1020. *371xoy aro divided into alac 

wlxiclx az'o all well ropirosontod l>y tlxo adta^ptod o^rlxit* 
the largest deviation Ixoing 2"^. 

Tlxo following aro tlxo olomonta s 

T 1D2G Hoc. *^.237303 *Cr*T. ' 

12«^ 7^ 13-4.0*" 1 ' V 

S2 140 34 36-30 I 1026-0 

X 144 38 22*22 / 

© 1*0006047 

loe <1 0-8828482 

Tlxis adds anotlxor to tlxo cxMew*iid^i»Tfc»4n l»»t ^ of 
comets tlxo orlxita of wlxiclx af>i>en3r to 'l3iyjp4BdrlS(dlio » 

tlxo deviation from a naralxola in tibia eas%a»' at . Ji» aKnall 
tlxat it can reasonalxly Ixo nsortlxcd - tc? . 3p1&bgl3BW»**^ 
jportnrZxaticxns. 
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Jhi^nattoloilgpMarttJ. oo«k<; oif arKi.^xiaH3iT3Lt«ur a3rx<»'V'«fe]nc^«>xxti« iantvoi 

X wojrJbc* 1>y" !>*!■. O* 3P* Oancrw'db&xx* ..AJlt>lxoY3L|4:lx 

fct>oxxr<^MKViLia:|g: ci«9<'«doeci Jbcu-vo £;r*^«bd'Ojahll3r erllia^lixabt^ec]. xacxeucxsr 
j&»vy xxx9iEMx«Ul ooo'ix£>ati<:icloKijs ^STOoeeuKO^ ^exxkeuinL 

rHxolx wn fc g fcl co xzxiajSMSijiittdr <loinci.ekxxdl«i o»x wox^itcox'. 

n xaaux^ ixx<Xxx<atoioiei wlxoare c»oirxiii3cxxxo«x0 i» im- 

'oi v’Cm:^* loabdjB 4 Bm?^ xxfiraLAJUl^^ oojcxvo^i^eHX kty tsaruolc ojr l>cunro^ti«r« 
l3i«^ xx3LOAn0caMxxt» woro tJxoiM «Xmitxaxx<l«>cl loy 

.o»v^ l><BtoryO '^wr 'w^odric of 'iknt& JbdUtxd omijp'l^o^rodl i*k j>ro- 

Axo^oxx of * 3F*3U5»'fci>otai * ’l>3riolc»* .A, eiiin^lo Ixoarro-vsT vtroitrlcoxr 
pHlII Kxonro cmox-osKirnLotol^ JL 0^000 ooxYx-fc. o*' fi*itifihlxo<a. 
»riolc3, oar SOOO vyrxl:ruxrot> oar gproerci. l>x<i<x];^» ijri. a, woirlcaMOL^ 
lafcj?' of © Hoojtr. Aei cx £lol«1hio<3. Ixiriolc ^cvoi^litfii Ch.l>oot. XSJ 
b>. , a, woirJkoir xoajr <;ratu9^oortv moro ±>i:xckxx t>woot.y -ft v«» t>oo« 
f 1b»rxol«:a t^lxTOO^tx cilaecucxoon '«rar^lo£^ faroio S<5 to *76 
ar^ciis iix a cta^r. 'T'txo i>lx:$r£iiolo|Bpioal oo«ti of p»art> of t^lxo 
►roooas >pv^aei iarwoet>i^atocl in, or<ioar to <iotox*arnino s <o> 
Ho Tolativo imf>c>r-tanoo of -fclxo faotoz *3 i»xvolvin^ o^cy^on 
one«taxnx>tion ojcx^ fi^o f^a.zrt> of fiio woarlcor i <«») trlxo 
•X>ti»n’ULTn oondxtion nndoar -w^lxioXx isooH. -worlic ama^r l>o 
K^rformod. oI:»ysioIo|gic5al oost. i«i xnoarrt t>Hi;o aamonnf 

‘f o:sc yi^on ixfiiocl. onrxo^ 'wojrlc. an<t arooovor^ in. o 3 coo«<* of 
Ho- onxotxnti n5%od during an ocfoal ooriod of tinrio, tHo 
l>oin^ in a ro»tln| 2 : «tato. THo oon<litioz>«t for 
naactm-vurn o tTjeiio no \r on tt&o tHo Hararo'vv 

i oi'ltor* worn atudnod Hy o3ici>ori»nont. an<i o1t>«oir- 
-at ion, aTLcl x'-arjiLOvta au.|arfs^o>atlona madLo for tl%o iin- 
►rovomont' of Harro'vr doaifn^ ®*o a« to on»\i.r*-> for 
im^ woricor tlto j>o«tixm. TTIilo ajjiixoncJixc #dvo« 

.n intoroat x.ii]|£^ aooo\ant> of tiHo ax>i>lioataion of tlio ro- 
omnAon<JLat4on.t!« ^rnado to rontino vrorlcs* fxraotioo, and 
Ho rox>ort of tlio vw'orioa* znana^or wHio n vijxor ^Htaod 
H*'»-nt:x. 

’T'njsn Ojfctox^ts oar ZJ^xnoa. — -Tt Hia» |ac>cj>xxorally txoon 
■o^rxwidorvxd tlxat- t>Ho fossil l^ird -dro^-csoy^^oaryir 'was tlrxo 
or«'»mnnox* of rexodom lairds, and tHat. froxn fx»ll>r 
iooomi>li»Hod flyinxK ixirds 'tHo os'triolxos and tHoxr 
<''lativos 'woro dorivoci T>y pirooc^sos of dof^c^norat^on. 
"■fow lt|sc-Ht Ixas l>oon tfxro'wn on tHo in an 

ixxf3ortaxxt> i^afxor txy i:>r- Xt.. l-owo <jr^roo, SZ<x»i . *S’oc., 

»- j 10:St$). *jrlxo 'wv'ido dist ritxxxtion of t>Ko s-t-rxi- 

Hxoxxs ^cjwnx> i«» {xroHiist oxrio 'tinm.os is sxxf;^;j 3 ;>c»st;.ivie» of an 
t*xt'Jy orxjEgxn, and so far from Insxatlar arr»stxrlot.ion 
ndxoatirije^ X>ot€>nt.ial do^onortxoy towards fli|;<lxtl«»ss> 
loss, flxron^tx laok of inoont>iva to oontinxaod fli^lxt^, it 
M ixrol>al>l. 3 ?^ no tnoaro t»ltan tfxo ozqprossion of t^Ho snr- 
Tval of a stoolc tlxo oaB^ioionoy of w-ixiofm iod to its 
lxsaf3fX€»armnoo olss-wlxoaro in tHo faoo of moro atom 
rr>tnx>otition. A dotailod analysis of tlxo distril>xxt>xon 
tnd stmotxaros of t^lxo featlxors» and of t^lio slcoloton 
tnd mxmsoxdatnro of tfxo win^g; and otJHor roaions of t^Ho 
*<»cl 3 r, instaad of ctojHpanorat>xon fronx a 

1 ^ ixTiLdioatos ratnor a tsmo nrimitivo oon-' 

Htion, fHo win^ itsolf l»ouxg; mors oloscAy^ rolatod to a 
»)x*ralissdL non -'volant sanro{>sidian foro-Iimfe tlxan to 
» V olant oarxnato ‘ITits do'voIox>nxont of modsm 

-t 1 tttHioxss l>irds »a ararestod at a staim not znnolx mors 
txlxanoed tl»an tlxs down 3 ^ staas of a fowl* -dre^- 
f' tits <SlfrMs<tAfonss, and tHo ^»9ta»no>«s ars r»- 
^ » id«»ct as ttur^a aldio ismtss of tlxs a^an stsm, wlziolt 
iim*. 4»ri«s*c| in ordar naimsd> tizs drat tvsina moat 

< »'s«^iy rslatsd to t3Ne» orii^rituU rsptilian anosatry. *171iJs 

»w t of orlttins* laowcnre^, wonid ssam to 

tixat tSMn ;pmrd3N^bsd fsattkoTt of dLrofrcao 2 :>«srg^ and 
t otodorxx 1b*r«la Itan IcNsan attained Indaoand-' 

hV It *wt ^aaaomod ttuat 3naodom "^sids 

^Vr<>I!t adjoakai; xpo^lnt fiwcan tfea aida- 

3sro. acsx^ iaaf. , . . 


A. Ooi®S!r-s.:*flr^ *3u^fir3rasjErz:«oxx> XHTmaxo. JOiff-igdmligt j>nr- 

wauet orij giiaat ly orosssd 'witlH X>. arn&£tir««a lb>y 
Oartnsr xn 1849. Xn a nansr l>y Mir. B. XI. j^n-acton 
and tits lato Mr. W'. O. ISTswton of 

vol- 19, ISTo. 3> tJbks Htyl^rid is €>csnx>a 3 rsd wltH. tHs 

IP^^rsnts. Hxs Isaf-jdxaos of tHs tw-o ;|xarsnts is ■\r4&r-y 
diffgysnt, and tlxs lsn^Ox-l>rsadtlx < * jplxyllxc * > indsac of 
tns ia intsmxsdiats, tlxs fiLorrsr slxaraotsrs slxowin^ 
fsatnrss from laotjbi f>arsnts. Oontrary to oarlior 
ooonts, tlM& Ixaploid olxroxnosoms nxxmlasr is 2B- 'THo 
i lzyl>rid is intsmxsdiats and tlxs X*'» is similar Toxxt 
largfsr, and oytolo^^oal sxamizxation slxo'wod tixat tlxs 
l>lants ars tstra^>loid <2'n=»m2>. Vary fsw of tHs 
'plants^ jxrodxxosd sssxis, tlxs fsrw -viaHls jaollon chains 
oosnrrin^ as dyads following a di-vision of all tlxo 
olxromosonxc^ aftsr failxxro to x^xair and xnxdox'^o a 
rodnotion division. r^-All x^lants rosxxltin^ from oo«»n- 
Ipollination of tHo X^jl 'wox-o trijxloid and storilo. ft* His 

IS an additional oase> of a now j>olyoloid fox-m arisixx^ 
fro3tn a oross and Hx'^odijrx^ tarxxo. Xno oytolo^ioal oxc- 
an:x.iarxation xnalcos it oloar -wlxat Has Haojxonod arxd vi^Hy 
tHo HyHrid xxxxxst remain oox-xstaxxt and Ho ro^ardod as 
Homoa&ygfoxxs, altHoxx^H of Hotoroziyjgfoxxs ancsostry. 

Oxucox^ or* ■nauEs Xt,A.is7x> Oox-o. An imT>ox~tant fn- 

vostii^atxon of tHo ax*oal distrsHxxtion of tHo jxay- 
stiroass -witHin tHo MEain Xtoof j|^x*oup <*f j^old -Hoaring: 
oorx^lonxoratos on tHo Xtazxd Has rcsooxxtly Hc^on csarriod 
oxxt Hy X.oofxold Xtoinoolco, and His x*osix.Its and oon- 
olxxsiojniLS ajppkoar in tHo 3Pinc»ns. O^sol. 4 ^ 00 . iS'. A^rixsat-i^ 
vol. 30, T*T** 89-119 ^ 19^8. ISTow- oritorxa Hoarixx^ on 

tHo gronosxs of tHo gfold and tHo looation of i>ayaHlo 
ojro-Hodxos in advanoo of xnitainjg^ ojporatlons Havo Hoon 
sxxoo€>ssfxxlly ostaHlisHod * Xt is oonolxxdod tHat tHo 

arrangpcsnont in jplan of tHo jpay-stroaJcs in rotation 
to tlxo fold.litig^, fraotnrini^, and dyfeo - intrxision tHat 
Haa oooxxrrod sinoo tHo HanHot was fomxod, doHnitoly 
dis^rovos tHo p>rooif>itatioxx HyjpotHosis and indicatos 
tHat sxxHsoc^xxont rodistriHntion of tHo g^ld Has Hoon 
moxrol^r looal. THo orij^in of tHo grold as a stroam* 
doxxosxtod xxlaoor is jprovod Hy tHo closo xolation 
Hotwoon tHo 'Hig:Hly ]xayaHlo Holts and tHo linos of 
xnaxdxnxxxn oixrronts dodncod from tHo lonsos of oon- 
g^lomorato. THo oxxrront linos form a Hraidod jpattoxm 
sproadlnj^ Ont to tHo oast, tHxxs sxxf^portixxK IMCoHor’s 
-doltaio Hy^xotHosis in its ossontial foatxxros, IHxxfe -tond- 
to elxow tHat tHo roofs aHoxxld ^xorHa^xs Ho al-tor- 
nativoly xntorfxrotod as Tdood-^xlain dojxosits laid 
down, at somo distanoo from tHo soa. THo ooarso- 
noss of tHo xroofs noints -fco vory xmxxsxxal oonditions 
of Idoodxng;, and Xtoinoc^o oonsidors tHat tHo most 
liaoly a^cxooy fox* oaxxslnjgr tHo ro<ixxisito doods woxxld 
Ho an ioo sHoot or grlaoior w-HioH cxoxxld jxiols: xx|p sUnvial 
ISxravols in tlxo footHills of a monntain x*an|So to tlxo 
vrost and doptosit a toad of ooarso doHris far down tHo 
Hroad 2>lain of a jg-roat yalloy, 

O^SKxrrETV'sjro.Ajc* Mi&Krarons oy Tnoar-aECo^x^rxiro . l^xnf. 

A.* B. ®vo and l>r. X>, A. XCoys <TT.8t. 3Btxxroaxx of iShfinos, 
TooHnioal X»ai>or 420,, 192*7 > Havo i»rosmxtod in simi>lo 
lan|rna«o -a g^enoral . smrvoy of modoxn g^oo^Hymoal 
nzoi^xods of i>jro<snocstixxj$:. BnoH a sxxxrv-oy: in tHo 
IBn - jc riisH - l a x x gxxago Has Xong^ Hoon ovordxxo, and it is to 
l»o.,Hox»od tHat xt wiH asadst -in somo dojgfroo to romovo 
.mxioH ''of ■ ■ tlsxo; aosnticsisxn ‘ witH wHi4:m 9tooi»Hysioal 
•4*notiHdds am roii^artfod at 'tHo. i>roaesxt day^. , * l&y virtna- 
of'. ,tHo_ - vary troatanont atfdrdod, 3pai»or . is-, 

Hvrt an introduotion to a ratioxxal and £xxndamon.t«il 
stxady -of tHo sxxHJoot, Hat tHo axxtHors- do not fail -to 
^indioato -wHoaro noooasaxy tHo dieBonXtisa of int or nr o ta- 
tgkiwa,, and tHo naod for iHo omnl^yvnont of oxcipor^eHcxood 
jgsoojpiaysimsta and .^pooioiKiots xn tHis world. <HciJ;y tsHo 
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j3TTiT»oii>ja.l nao'Llioclis euro ciiewylmsooci, n.etmoly, -fcS^o -acrkajOfiiLOt^io* 
^I'o.vit.o.tr.ioxietl, olootrica-l, 4Ei.nd »oi»iiaio xjaoti>ioci«, -wHilo 0:^0 
«« 3 o<>n.cla*r* 3 ?' nci.ot.l:xocis* "wl^ioliL 1 -ao.vo o-m yot> Isoori. in.a>tio- 
<l'iija,-t>ol:y' te^s-fcoci, a-ro ojr3itxncitOX'at.o<l, axicl -tHo f lArvdaxxtorxiial 
c'iisa'tixxo'fcioirx tKOtj’wooix. t-lxo i>xxj:*oly soiorxtritxo xmot-lxocla aaotcS. 
•fclio * jxf5;y<?lxolo^ioal * xicxot.laocis, «u.cj1i as t-iio divioijrxgr 
x*ocl, is oi:nx:>lxasiso<l. Xt> is t/O 1:>o lxO]t>od tlxo 

J3ijuc*oaix. of IVXirxos -w^ill ooxit^imio t-.lxo issoo of i^aixojrs 
cioallxx.^ w'it.lx ±Jtlo diffororit- asfxoofcs of jjfoox^jJrxysioal 
jx'r*osj;>oot>iixjy, axxcl 'ifclx.ixs xrxalco avfitiiat»lo tilrio vast- axxxoijorxti 
of lit.ox*at.xzxo ulo'vv xw^idoly scat-t-or-ocl xrx jxlacos irzaooos- 
sil 3 le to ttio avox-a^o stvxdesrxt of tHo STjLlxjoot- 

Tirxs T^>4-C30 <«rAt»jV2SI ) IH^AlZ.-TMt^XTATCTS 1«^2T. 

TTlxo f<>xzi*t>x volxzTxxo of tlxo f>J^ #/?.« lSc»rtPi*j't4^1cts^ 

JT <Tolcyo, 10S8> oontairxs so von i>ai>ox*» 

on. tlzis ixxxi^oz’taxTLt oax-tfzcjxxalco, ttio stx'orxjrost folt in. 
•Tajxan sintso 1023. Of ono of tfio xxaost dotailocl 
aoooxxnts Cl^T^- X-fxO-lTT^ Ixy ^Vlossr-s. 3^^. Yamasalci and 
X^"*. Tad a, a sixixzmary Ixas ali'oady l>oon fxxzlxlislzod 
<3^ATTxan:, vol. X-20. jx- 007). ./Vnot-jKox* ax?ooxxnt* l>y 
X^jTof. A. Xxnamxira 170-202), acids sovoral j^oints 

of intorost. in addition to tfzo j>oi-maxzont dis|>la.oo- 
ixionts aloxx^ tlio Oonziti-a and ^"^arnada faxxlts, axxd 
fox* alxotzt toix xriilos v^ostwai’ds alont? tlio c?oast, a 
t.omfxoraT*y oJovation of alxont tMt-o or tli»*oo foot soonzs 
to J^avo 'ooonx-x'oci aloxjj^ tlxo ooast al>out 2^ Izoxxr-s 
kzoforo tljo oartlic'i nako. f^rnall soa-'wavos -woro also 
ol>soT*vod at sovC3**al j^lac-os, tlzo 'W'atoi* l:>oin^ first 
lo’worod ixy atzoizt 4 foot and tlzon x-aisod Izy tlio saxno 
axnoxxxxt altxovo tlxo no»*rnal lovol. Oonoral XI. Oxnnx*a 
223) illixsti’atos tlxo rosnlts of tlio i*oj»oat€3d tx*i- 
anfj^nlat ioxx of tlio distriot. .A^ssniminj^ tlxat a |r>aiir of 
statioxxs to tlxo son tlx vroro nnolxaxx^od in fxosition, it 
■vronld sooxxt tlxat. tlxo Ixoi'iaiontal dislooatioix is alrxxost 
ocjinxxlly distx'ilxixtod on txotli sidos of tlxo CJSomnra 
faxxlt. sli^lxt oonntor-oloc5l«.*wiso twist is also to l>o 

x'ooojBTXxisod ovor* tlio vrlxolo soisrnio aroa. X*x*ooiso 
lovollinj^s inado in -A^^iril (XX. OrnxxT*a, 'fx. 22/>) indioato 
tlxat tlxo wostox*n side* of tlxo Cionxnx*a fetvilt axxd tlxo 
nortliox'xx sido of tlxo "Y^axxxada fanlt we»ro ix|:>lioavod 
axxd tlxo oj3jr>osito sidos lovrox'od Ixy axxxoxxnts inoi*oasin^ 
to-wards tlxo faults. Tlxo lovollin^acs Avoro i*ox>oatod 
aftox’ tlxo lajxso of forty days, axxd tlioso slxo'w tlxat tlxo 
•olxan^os roA'-oalod l>y tlxo fix*st sox*ios Avoro xnoroastxd 
in tlxo ixnnxodiato xxoxglxlxoxxrlxood of tlxo Cloxnnra 
faxxlt l>nt dixxxinisliod olsoAAdxox*o, 


3 SrjEso 3 sr l^AJvtx»s. A^ocrordin;^ to a roooxAt Jr><xx*/x/ 

JEVex-t^Js in, issnod l>y Soionoo JSorvico of Waslxin|;^- 

ton, a noAV ixoon laTnjx Ixas Ixooix dov^olojxod at 

Solxonootady wlxiclx oxmploys aix iixoandosoorxt oatlAodo 
in jxlaoo of tlxo cold catlxodo of tlxt^ tnlxos vxsod at jxx-osont 
for illnxniixatod sip^xs. lillimixiation of tlxo catlxodo 
darlc sj3aoo and catlxodo fall of jxotontial in tlxis Ajvav 
incroxxsos onorxxxonsly tlxo ratio of tlxo lijE^lxt jxrodxxcod 
to tlxo jxowox* .snf>|xliod, and at tlxo semxo tinxo x'odvxoos 
tlxo rato at aa-IxicIx ^as disanfxoars nndor tlxo inflxxonco 
of tlxo disclxar^o- >40 dc^tails of tlxo dosijtprx of tlxo tnloo 
givon, and it AV'ill l>o l^articxxlarly iritorostixxgc to soo 
yxo^' tlxo jxrolxlom of jxx'ovontirx^ rax>id disintofs^ra- 
tioxx of tlxo catlxodo Ixy x>ositivo ion l>oxcnl:>ax'*dinont 
;bas Ixoon sol vod- Tlxo now li^^lit Ixas Vxoon tostod 
in fog on tlxo Mndson Xtivor, and conld l>o fxiclcod 
froxn Ixoats rnox*o xroadily tlx an otlxor liglxts in tlxo 
vxcxnity. 


:iPo»^o i»«isivx li'jTsx.n Ox.^vssxi;s, Tlxo first Ixinocnlax^s 

omlxodyin^ a Torro i>x*isxn syst^xn A^'oro made nndor 
tlxo dxroctxon of T»rof. JhCrnst Alxlxo at tlxo 2;oiss worlca 
at dona in 1S03, and tlxo xnaxxnfactnro of nrisxn l>in- 
^nlars Ixas Ixoon carried on oor xtinnonsly Ixy tlxo 
nrm sxxxco tlxat date. X>oA/fl.o|;>nxcnts in rocxcxxt voax*s 
Ixavo l^oon diroctod mainly towards olxtaxnixxg an 
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, c .SF’cniisr' ,*7'» ' 

- onlargod field of vxoav aarxAl ' itijCroasad trajrxa- 

mission. Tlxo various models n.O'W loethrkgg: made 1*5^ . 
IVlossrs. Oarl JSSioas are* illnstratod ai^td ‘dosoribad in 
oatalogixo T 380, Avlxiclx Ixas Ibxoan rocc^tly issnad by 
tlxo fixrrn- Ixx addition to tJrxo 'woll-lcxx.own modala 
Ixavixxg olxjoot glassxxs of 24? rxrxm. and 30 mm. rosjpaot- 
ivoly, and a ix-xagrxifxoation of d ewr of H and an a^s>arant 
angxxlar field of vioAv of al>ont 31*®, tlxox-o aro Aivldo 
angle instrixxnonts giving a magniflc^tfoxx of 8 and a * 
roal field of vi ow of S-Td"®, or an aixjparont angnl4Jr 
fxold of 70*^- Tlxoro ax^ also larger Ixinoouxlara rexagnify^- 
Ing lO, 12, Id, axxd 18 tirrxos, Avxtlx Ixiglx liglxt-trans^ 
xnitting jxoAvor, for vsso in soa axxd air navigation and 
for otixer sfxocial jxnrfrxosos. Oorxros|ponding to tlxo 
majority of tlx esc glasses, monooxjtlar xmodals are 
sxxjx^licd for nso Avitn one aye and, for nxtrifxosea ixx 
Awrlxiclx arx instxnxnxcnt of sxxxall siasC and Avaiglxt ia 
rcc|fnirod, a xrxixxiatnx'c xxxonooxxlar ( 8> is ixxdndod,, 

tlxo oxxtsido dixnoixsions of AiV'lxiclx ax^o 1 in. >r 11^ in. x | 
21 ixx. I 

Tjkcje 3Mox.xcoxTx-A.ja 'W’xczoJFxnr ox** H^ciMroovAisriasr, 

JErdCsomocy^anin is a Ixlixc fxigment wlxiclx is tlxo rcsjpira- 
tory agent ixx tlxe Ixlood of certaixrx loAver aninrxals (s.^. 
IMollusca, Ornstacea, and Axraclxxxida>. In many Avay'S 
it is analogoxxs to lixexnogloixin, tlxe rosixiratory jpig- 
xnent in tlxo txlood of IxigHcr animals, Ixnt tlxe metallic 
constituent of liomocyanin is oojpzjxer, Awrlxilo tlxat of 
Ixazxnoglolxxn is iron. JOifferent l«:ind» of Ixazxxxoc y anin 
ay>|f>ear to excist, since s^xecimeixs fx-oxn different sfxecios 
differ in cojpjxer content. Tlxe le/xc .4ra«:r»c?cxrx 

*oe#^ -*>'oc5»Vf3/ for JVIay contains an acooxxnt of an 
ixx vest igatioxx of tlxe xxxolecxxlar Aveiglxt of Ixjtenxocyanin 
carrie<.l“ out Ixy T. Hvedl>ei*g and 111. C llxxrxxoaga. THe 
xxxatei’ial xxsed Avas i^xrejxared from tlxe Ixiooci of tlxe 
vixxeyard snail xF-fc/xac jt>omcx4r»c7, axx<l tlxe isoelectric 
I>oint AAras foxxnd to l>e at joll 3 '2. Hotlx sod ixnentation 
velocity and sedixxxeixtatxon exjnilibrixam metliods gavc^ 
a value of 3,000,000 d:. 3 j>or cent for tlxe nxotecnlar 
Aveiglxt, A?v'lxile centrifugal e3C|>erimonts at a Ixiglx sjpeed 
of 1 ‘otatioxx indxcatr^l tlxat all tlxe rnolczcxxles of Ixaxxno- 
ctyaxxin vrex-e of erjxxal Aveiglxt aund jxraotically s^xlxerioxxl 
AV-itlx a xadius of 3 2-1 x lO-"^ cm. Tlxe autlxors tlxerA>»- 
for-e consider tlxis xxrotein to l>o a cHomioal in- 
diA’-idual- 

Tnxs TaxasrAnAmoxsT oxr Onx-oarxxxc-JEmKXS Oox-x-ojrx>AX- 

l^icxixjEtxo 0:>c;ir>aEC. ^Tlxe stalxility of colloidal ferx-io 

cxTcicle is_ xxsxxally eTcjrxiairxed l^y assxxming tlxat tlxe 
fci’ric oacido oa rticlo ( xTfzi<-*^ll^) coxxsists of ar nxoleoules 
of insoiulxle and j/ xnolecixles of a soluble salt, 

IcnoAA^n as tlxe * soixxtion linlc.’ If tlxe ferric oacide sol 
i« jxx-cfxared frorrx ferric clxloride, some of tlxe latter 
Avoulcl act as tlxe * solution Xinlc ^ axxd tlxe micelle 
Avould Ixave tlxe formula . y3Fe01a...- Tlxe rcwxcxoval 

clxloriixe by xonisatioxrx would account for tbe 
jxositiyex clxax’ge carried by tbe j^xartide. Xn view of 
tbe Avidely dxfferirxg valxxos obtained for tbo iaron — . 
pbloi'iJ'^e ratio of suclx colloi«lal solutions by numeroxxs 
xnvestxgatoi*s, O. M* ^loruxn bas attemjpxted to obtain 
a constant ratio by carrying tbe dialysis tb tbe eJci- 
tremo limit of oonxnlel-encMxs, and bis results, wbiob are 
described irx tbe youmnZ tike 

-Soc«.ej;j/ for JMay, are of corxslderable iuterast, , Xt 
A»ras foxxnd tbat stable ferric oxc-ide bydbrxxfiibbai' .giving 
no reaction for cblorine could be ^reba^eed; f rutn, f eswrie 
oblonde. Tbese sols remained xuqfccs^agutlated a^an 
after dUalysxs at O, for five and ?trare 

rmt ixrecinitated after twelve icnontbs, Xjo. view of 
tbe fact tlxat tbe amoxmt of oblojcrxne n ro s on t -was less 
tban 0-000X622 gm. XXOl X>er litre, andf tbat gr eat ^o a a re 
was taken to escolude otber electrolArtes, * soSLution 

<loes not seeuxx to aooouzxt fov tbefr 

stability, 
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jsr:^ ar crjftJET 


*»«W ^uildiasrs art XJaaiivftrssity Cotl^gre, X<f ot:t:insr*aam. 


o€ XJ 3 ci.ivorwi<^ 3 Sro«^tri]aL«^Ha.m^ «taro 

»»ici <^\a^jra 

.^ 5 ^"’ -I'litsey €o*‘xia «a> ^worlblaty xvacKraaxmontv t>o 
®io<yt>, toy- ^w'Jtxosao CCoraeii?o»lt> 3 r titoeky toci.^^ toooaa 
»*s<yvrKi«^ grtotay oooiuax»>^ Sooti ^cWt^ioira^ ixa tto© xnc^w 
t 7 aat*v 4 &w»fcy ^ArT'lc,. «ara<i. faz*ov-i€i«» «mri.]pXo « 3 uocK>nciar]n«>c^ 
foir € 1 . Ajn<:» X>o^aurtx 3 c>^xi.t>* fox- foxxx- of t>too xxx^rx 

tox-^KXOtoos of etcsioxxoo^ ^bacxcl. fox* t^too J^ojpajbi-t^xrioxxt^ of 
aPtoMTTXooy' ; tstooy- ArX»o ixiolo<le» eb»aojrcxtol v tocxiU 

c». Ixtoar 4 »x->r. ^ xrofoot^ox-yr fictwl wifcto «ai jrxxodoirxx rooxxiro- 
irooiaLto^ cu:x<% «(omx 33 ,ocfxoxux ooroxrxorx s-oornus foxr rxxoxx «mcl 
wojncxoja. At/xaM^oxxtiiSSi. 

^ITtoo CJtoox*xi»tvr-y' X>e 9 pajrfmeizxe for^irw* aa. * "f" * ^tocxooci 
tooil<^n^ mxci, wiflx lEatoo oxcoojpt;ioxx of t;too tocx«Md»rxxoni> 
isfojrois «txx<^ cb roonx foir t«fcr-^l^ ««oalo of>ox-fikf>iork 4 », oorxx- 
pt-iso® t-wo flEoo 3 r«- frx 

'fcWO VOX*y XrXXpOX*f. 4 ekXXf. OOTX- 

is^icf«»x-£tt/ioxx<i» IxcxA/'O toooxx irx 

ixaioxi = fir»t., tto»t. t.too rrxarirx 
i^ttoox-^a.foxric^ es^fxoxx 1 <i too «xaxxjp]>r 
»sofX|>li«»ci wieto clfib 3 ’li^toi:^ cmchH 
rxxo«kx:x» of 'V'€Mrxt:.il£xt«ioxx i ckxxcf 
Mooorxdlly, ftocxt. 'ftoo li^r-vloo 
M't-ojro-xrooxjrx «»lxoolci Ixo oozxf irjBtlly 
cxrxcl oau^ity' ixooo^daitolo 
rx*oTm «kit jx^kx-tiM. Ixx xstooox-xiexxxoo 
wiflx f.too»o x*o<^ ixiroxxxotxt>» f oxxx- 
<>€■ ftoo xTxiauixx Ixxtooxrxxfox-io^k «kx*o 
li|j|^tot>ocl toot:>]rx fx'«>»xx jsttoov>'o cbxxcX 
fx-oxxx jaiclo ^-xxxcIo'wh ouxxcJ -fctooix' 
xv-cxll» M.xro oC wtoxto t.xlo£x ; 

xlsrxxix^tott i» i>x'Ovicj|o<i foxr fxxxxxo 
otocxmtoox-» «.xx<il fxxxoo tooocl» orx 

tlie* woi‘lscixx 4 g tooxxolxo» to.v 3 rxxc»«kxx« 

of xxxxyirxox-ovt« fcxxija 5 wiit.to t.lxo«to 
tikx-x-xxxxg^orrxoriLt^ if wotxUl s«%orr% 
ovoo *x,f toxx«y firrxot^ flxo 
«.fTX»o« 4 pto<'»xro of flxo l«ktooir«if<:»v-ioi« 

’Will xiof f>o xxrx{xlo«x«»£xrxf . 'I''lxo 
^iox-x’^ioo ^rxci t;»xxf>ply sfoxToeii «.r«o 
ooiifara-Ify- * 4 it:\x 4 a.tocI oxx flxx^ xxxcxirx 
floox*^ ftoo f^xr-rxior ojpoxxixx^ <Ii-. 

jrt^ofl>r ixxfo f too 1 xxtoox-<ft.> JP-TO, l»w 

t-ory txxxxf l>oxxxf$ -voar^- ooix vc>*rxi - 

, fox* a.il t>l:xo ot-lxojr ixxxt>ox*t:> 49 txxtf arooxxxxx* 
l«.tooar«r< 3 or'; 5 .*- ^*-£11 cxooorrxjrxxoxlApfo «xtootxf 80 

t^fxxooxxfe Art> oxxo fxxrxxo ; oooixirxs oxxf of if cwro -two 
»rrxo.lloxr rooto^* oxao of wtoioK i» for ptoywo^xl olxojrrxjL^fry-. 
Orx ftoo *iaManxi& ^oor f tooi*o <Gurxot;>tooxr Ixxria^o l«xtoox?^fOjry' 

Atxoap^afcxxio iw^rlc, «x loofxxro t>ixo«xtaro~ w’toioto e» 04 ».t:^ 
^tootxf 4 »» toxufciroci.^ cxxxci. «x oltxot» rooxxrx vk’-ifto oooojrtrxxxxoclcx'* 
f xorx for ^rtooxjtti forfy cvfvixdloxxtoa ; loofxjjro oxqpoirixxxoxxt:<«x 
tor ftoo ftooaforo Aotxcf oleuaeK rooxxx 'will too £tot> x-oeudlv Ixx «Mrx 
**'^^i»**^??**^ ^ JrooKxx* ^ 1 x 0 px*o£<^iMSM»ojr'*» x-ooxicx 

**‘*^;« «l 3 io*xal»fi-y' rooxxx tkn> orx ftoio ^oor, 

lotoonafory for or^xxzxio otooxxrxia'frvr^ 
vx-xfto wor^xx^ir ^toaooo for ettooixf -fctoSrtiy- ofxxdorxt^* i» 
on f too ^oor o.too%ro«^ vaj%^clJoiinixx» if «bxro ftoo profeooor’ci 
Uxl><>snO|to^r 3 ^ mcxct oftoor oxxxsbll imtoorexforiocx. fx^towod toy- 

t tix? OtoonxxsfxTiir IhifutooTjtnrx ^for nrxixxox*cxlis cLxxd ooooiraono. 

«^xocl orxdxrx^ 'wlftx ' ex jolxxf xfopeirfrzxoxxfeLl litoxrexry' for 
1 * 1^8108 imct otoomijsfryr. 2 Sa<^ of ftoo ftoroo iarxior 
itxtooxrxxforloei too o ifa owm toedonoo xrooxxx loeMfim^ oof of^ if, 

"X'to^ im. ooxatopei^^f *. ftoo. xebebof 

t^*j*y**'l^*r*y*'!gg‘^**»^ $»y .atox^e^ 

or erwatrto* : 'St'too srootouB eano iinrabgaijBod ftoxwe x 'VVorlcalxosx 


^groixxxcl door ; loof oro rooarxxa, fooolxixrxj^ la.l>c>x*cxt/orioigi» 
orxxiL aforo roorxxn o*x ftoo fijp«f floor j x-ewKoxxi-oto lotooro,- 
foxrie^i aurxd 3profo8c»or'*o ro«>m cxrxd 8fo<d x*ooxxx oxx flxo 
ooooxxcl floor, *X*too loofxxx-o ftoocxfro ooxxfexirxa cxtooxxf oxxo 
xxx^xxci.x*0<l. cso8<t>8» ftoo afopa of f too aoexfirx^ jrx 8 irx| 2 :^ from f too 
loofxxro fextoto oxx ftoo iaxxooxxjsfxo |xx*ixxci^le», n^too ioofxaxro 
^ «**o ixltxood ixx fi'oxxf of f too loofxxro fettoloHi ekxxd 

f-aXO^ aorooix ia a-toovo. ftoe locsf txxroi*, ao flxaf Xxxxxforxx oac- 
jpoxrixxxorxfa a.xxcl aiicloa oaxxx too iw^oxx toy ftoo «tuciir>xxo€> to flxo 
^pr<oarfe»c«f cxd-v’etrxf *X*too la.tooi’«.f<>x*y fofxotoixxi^ i» cloxxo 
xrx foxxr room», of wixioto ftoo Itxri^oaf tosta «x floor 

8i>aoo of 7 2 ,ff. toy 8f5 ff. fiSfotxcly ftxtoloa a,ro otofaljrxocl ’ 
toy fl3cixx|2; flxom oiflxe^r oxx totxaoxxxoxxf wa.lLH ox* oxx oxxfor 
'walla of ftoo toxxildixxig. Ttoo oix-oxxif aixfxjplios fo «xll 
i*i^^**^**’^f<^^*i^** a*irx*.l locsfox"^ rooTxi» xxxolxxclo dirocsf axxd 
^lforxxa>flrx|^ toi|^to foxxaioxx oxxrroxxt, ‘ lo'w forxalorx oxxrroxxf 
toa,x*o oopixor x*o<l», Av«.t>or» «fo*XTxx, oorxifxroaae^d 

*kxr xxxxrl eacxxa^vxaf. *JL''too rc!>»oa.r*oto *«oom>» cxx-o foxxr ixx 



OPTow l>vril«.tlx»ses» fralv«jr»tt.y OoUcscpe, S^oet/ixastticuax^ fronx tX*<» »oiJiC.lk-«dUBtv, 

:>oxxx£i, xxxxxoX>r*r*» trtoo Icxriroaf toetvirxjg^ aurx aroa. of ff. toy 28 ff^ 

»f 80 *X"too wox-toatoo^ fl.oor s|Xxxc*o, x»x tw-o rooxxxa, xa ft, toy 

•two 2^ ff, Xxx ordor to jxrofoof t Ixx* x*ooxtx« atoovc** froxxx 

iafry. xritoratxoxx axxd xxoixae* froxxx tlxc-^ maolxxxxc-ry in tto<^ vv-orlc- 

etfory atoop, flxo alxaffixxixr *« oetrriod* xxot oxx ttoA oottorx^g: of f too 

aoata -wox-katoorx, tovxf oxx a- |?irdor fraxirxo xxx ftoo rooxrrx^ atf aotood 

xoda-* tro ftoo toaaoxxxoxxf floor, *' 1 * 1 x 0 oc|[«xxpxxxoKxf ixxolxxxlos foxxr 

ixoxxta laftooiM^ otio of 'wtoioto ia a l-»oi*oto-65otojxxxdf , xxxxltoxx|a?'» 

ixx an. alxajpxxxj^^ and »ov*oral dxrillxjrxc? Tixaotoixx€*> 3 . Ixoavy toff 

rooxxx ooxxrxoota trtoo ftoroo floors of ttoo dojxarfmoXxf , 

*X*too aooomxnodafxoxx xxi ftoxa donartxxxonf atooxxld 
l»fry^ »xx£Boo ooxxxforfatoly fox*, aay^ li >0 xxxxdorsrrad-xxafea and 


»xx£Boo ooxxxforfatoly fox*, aay^ li >0 xxxxdor|[iprad-xxafea and 
fvxfux*o poaf «| 2 pradxiafa xroKoairoto afxxdoxxfa* aa 'wall *v» for 
roaoarofx toy jxxoxrxtoxstra of ftoa afafl. 


33 xox:x»o-y X>£:p.d^»rftCBr 3 »rr. 

* 3 nb» l>oi>arfjrifxoixf of £tlolo^y oonExpriaaa a loofiaura 
rooxxx aooonfxjxxodaflxx^E atooxxf cal^lxfy afxxdanfa 
ftorao ncx a i n . latoorafr^iaa. Of ^toeao» ftoo MSEXxarfd 
latoovaf ory» wtoloto will too xamdl %>ofto toy tocrtomy and 
n^ocdoia^ a^^fcdatofia» oo^ tvaipa flffydcwuEr wortetosMggr 
a«boto_^Mad a ££nl<^hcMMe»o a«t|ato«wf^ ajtxd m 

dsrawor ^t»ootoa moM advasKoadl 

latooraisoqcy w«i:l toa toof Mo^tior 1bw»taay 
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jvT-di or zjJEtw 


<ii3tolxaciixXjg jpc>st>~jSX*a<^xi.ia*i>CM9) 4au:i.cL £M:soo]m.xrxo<;].art>eM3 -fcliijtrfcy 
^«vorlcoa?s. *jC*lnc» ^rr^culict. la.lx>a?'<»*t>oiry i» €x^-uxpp€»d for 

l:>ia.o±oriolo^^y itA» inioluLcLin.^ i£ur^c» oul't>vxre- 

o^Orl^ixxot. for t:>]no »t>or£fc<^o of st>ool«: oolfutrcs^i- A ci^irlc 
rooxo Axx<f i>l^o<>orriloroe^ei.j>l:»io ocjoijpmonti is £t'fct>ia.ofto<2. 
-to^ l«3bl3or«,<;ory- Sxina.ll rosoarcln ]al3orat>orios aro 

y>rovicio<il for -fclxo l:koaci. of t>liLO I>o;pairfcxnoja.'fc axi.<i xmoxmlnojrei 
of t>lio s'ltaff- 

Xm adclif^ion ±0 fXio lal>orat>orios t>li.oro is a Xoaolnin^ 
lOxxsoxiLXxi., -flno lom^ac Avinc^^lSv oaso of •w-lniolx is ooo.vort,il>lo 
into a 'woT''i<±n.f^ laonolx- Sonior ssooloj^y stodonts isvill 
■worlc fioro, arxd j^rovision Ixas also Inoorx ma<io for tlxo 
storai^o and stxxcly of mexiicinal iplants axxci sjxooinxons. 
-A. of land ixas l>oon sot asido for oacixorixmontal 

fiold stndios axxd jxlaxxt Inonsos in tlxo ^romxds Inolxind 
tlxo dojxartnxont. 

I>E:f A.j=tTTMt:E:Krrr o»' Oicox^oo'sr >«uisrx> OM:ooaA.r*W[ v". 

Tlno XI>ojpartiXTxont. of O oology and Ooograjxlxy 
oooxxjnios tlxo ^roxind floor in tlxo Ixaolc -wostom 'wing 
of tlxo no-w Ixnildin^s- Xt is ooxnj>act.ly arrange>d axxd 
is solf -oontainod witilx an on tranco of its ow^n. Two 
largo olomontary lal>oratorios aro inro-vl-dod for goology 
and goograjxlny rosx^ooti'voly- tlxird sjxaoions lalxora- 

tory is sot asido for tlno ooxnlxinod nfeo Tny advanood 
stndonts in t>otli snlnjoots. Xn oaolx of tlicsso I'oonxs 
tlxoro will I 30 tlxo usual w^orlc Ixonolios and tracing 


t^TTJUV " 7 , i .^9 

tal>los» togotlxor 'witln adoouat^ dra'W®^' acooin^inodartiion 
for tlxoso goolo^oal oollootioz^ wlxiolx aro in ' ini^ost 
f roc^tuont uso and for mans of all ‘kinds. Tkaro 'wiH 
also l:>o glass -fr on tod ^waXl oasos for tko oackXtntion 
of toaoiKing sorios. Tlio xnusoum will l>o siniflarly 
oquijp^pod for tlxo ;prosor%ration and domonstra^on of 
nxoro x>^a}ual>lo oiK^lulnts. A. room 'witk soating ancyom- 
xnodation for noarly forty students Inas Inoon sot asido 
for looturo jnurjxosos* wlnilst a suito of smaHor rootns^ 
is Ixoing furnisJbtod for suoln. jpurjxxsos as staff rosoaroli 
lal>oratorios» classroom* ]pro]paration room, dark^ 
room* and storo room. A wide corridor, wkiolx cdnnocts 
all tliosO rooxns, 'will l>o fittod wntlx additional sfa.o'w 
casos, and witlx oujplxoards for tko s-torago of wall 
majns. 

JPn^mvuLA.o'r" X>si:rAnara«s:2srr- . 

Tlno Tkarmaoy XXoj^artmont consists of a largo 
disjnonsary, a class roonx, axxd a xnodol manufacturing 
labor xvtoxy, and slxaros 'witJhi tlxo Ecology X>cnartmont 
a laboratory-musounx for |;>lxarjcrxacognosy. Tno manu- 
facturing laboratory is fitted w'itb. stoam-boatod 
co;p>j>or p>ans, vaouunx axxd fractionating stills, o'vons, 
otc., and oJoctrically -driven drug grinding nxaebinory. 
-An enclosed ]portion of tbis laboratory is dovotod -bo ' 
ajpx^aratus xxsod in -lasting, sucb as a jn»olarinxotcr* 
rofractoxxxotor, n:xicroscoj>os, axxd balances. 


Tbe Aiiforja sLxx€l its Si>ect:rum.^ 


r||*^XX3B3 t'wo outstanding features tbat cbaractexnLse tlie 
-JL. si>e<5trunx of tlxo jxolar aurora are a set of foxxr 
-woll-marked bands Ixolonging to tbo first negative 
groujx of nitrogen, and a strongly dofinod very narroxv 
spectral lixxe ixx„ tlxo green, tbe vravo-lexxgtb of *wbicb, 
moasxxrod by ISabcock -witb a IFabry axxd Torot in-fcor- 
foronxetox*, -was found to bo &&77 -StSf db 0-0015 -A. X-«oss 
important features are a set of bands belonging to tbe 
secoxxd positive groujix of nitrogen and a miscellaneoxxs, 
and as yet unidentiued, set of siseteen lines or xxafrovsr 
bands. Tbe auroral green line, tbe identity of vsrbicb 
-vras for long unlcno-wn, -was sbown ixx 10245 by JMcX-erxnan 
and Sbxrum to -originate in gaseous atomic oxygen. 
T*bis spectral line exbibits great vax-xatioxxs in intensity 
-witb changing conditions of excitation. JEXelium and 
neon -wben xreuxed ixx excess -witb oxygen eixlxance tbe 
intensity of tbe line. -Argon does tbe saxne tbing, but 
to a muob greater extent. Ixx 102*7, ICdoI«ennaxx and 
MiclLfeod established tbe identity of tbe oxygen green 
line -with tbe auroral green line beyond Question, 
through obtaiyxirxg SST7-514-1 A. rh 0-004^ A. for tbo xvave- 
length of tbe foxrxner by tbe use of a JPabary and I^erot 
i n texTf eroxne ter . 

Tbe region in -which auror«e generally occur in tbe 
upper atmosphere has for -its lo-wer boxxndary a height 
of approximately SO km., axxd for its upper lixxxit a 
Ixeignt of mojro than 4eOO kxn. -Auxorec occur -with 
greatest fx-OQuency and bx-illiance at a height of OS kxn., 
but they have been observed so high as lOOO kxxx- It 
follo-ws, tbexx, tbat oxygen and nitrogen must be 
constitxxents of tbe eartlx*s atmosphere up to these 
great heights. Through the -work of Oampbell, I.»ord 
Itayleiglx, Slipher, and others, it is no-w kno-wn that on 
any clear xxight in any latitude, the -whole sky is 
glowing with a faint green light, -which is mono- 
chromatic and has tlxe same wrave-lengrth as the 
* gr€=»on line ’ of the jxolar aurora. "Wlxile the polar 
aurora api:>ears to be excited by streams of electrons 
emitted by the sun from time to time, the green light 
of the non -polar axxrox-a appeaxe to ox-igixxate through 
the action of some other agent. i 

The presence of the first negative bands of nitrogen j 


» Alavit.TtLc:t^ ot tJtkvt S&lcexlA.n X»«»c;t-xure tyjr JF. O. SXeXieKxnan. 

IT.Tt.S.. Xx&foxe the Xto^rca Society Oix Sviw a». 


in the spectrum of the aurora connotes an * excitation 
potential * of 10*S volts, -while the absence of any 
xxitrogen bands in the speotx-um of the norx -polar aurora 
izxx poses an upper limit of 12-0 volts for the * excitation 
potential * ox the oxygen -auroral green line. With 
such * excitation potentials * applied to oxygen, the 
only -wave-lengths, writh two doubtful exceptions, other 
than XOS*77-34n, known to originate in atomic oxygen, 
that could be emitted, lie too far in the xxltra- violet or 
in tlxe infra-red to appear ixx spectrograms taken 
hitherto of the auroral light. 

The theoretical spectral term scheme formulated for 
atomic oxygen provides for t-w-o lo-w xxxetastable states, 
narxxely, and ^X>sj, ixx addition to tbe xxormal 

levels. Tbe recent -work by Ho-wen orx spectra of 
nebulae xxxakes it clear tbat so-called * xxxetastable 
states * are but states of long zxxean life, and that 
provided tbe gases involved are at a sufficiently lovr 
density, one xxxay exj>oot exnission of radiation, corre- 
spondizxg to transitions bet-weoxx levels ordinarily 
designa-t>ed as metastable. In such transitions it w-ill 
be noted that the electroxxio a^ixxxuthal Quantum - 
nxxmber selection xrules xnust necessarily be ‘violated. 

Under similar density conditions itr^is clear, from 
^Bo-wen’s -work, that transitions are to be expected in 
-which tbe inner Quantxxm number selection xxxles also 
may be violated- In an investigation reo^^xtjy carried 
out by IMTcIiennan, !l!!^oX«eod, and Hxxody, photographs - 
-were obtained writb a powerful echelon spectrograph 
of the xxxagneti pall y resolved components of the 
auroral green line. Tbe structure -SErae idrown -to be 
tbat of a noxrmal JZeexxxan -triplet, and tbis x-esult, 
combined -with other evidence available, goes to sho-w 

tbat tbe transition >- the one tbat gi’^res rise 

to tbe auroral green line. 

In an attempt to leam something of tbe fluent 
responsible for tbe emission of tbe auroral gxeen light 
from clear night sky, several serfes of ol^ervations 
■were recently znade by jMcX^enytan, pDlCcX^eod, «M%d Ireton,; 
on tbe ixxtensity of light received tg r ox x x the aenith in tbe 
ooux*so of a single xdght-. ' Xn this ' h?it»estigation two 
lines of procedure wei o folio-wed. Xn tbe ^ne case 
several speotrogrembs of high li^^t oower -were con- 
structed and xised to photograph the green line at ^ 
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'tslio ■?■" iotilue^ < 5 a£»®,^^' 

<»iOi^t:>izx4ta.c>msi a?«^»<>x'C3lL of t>fx& ixxis^GnpkMti^ -wcbEi obrf>a.ix»ocl fay 
*^^^*^*^ ^a.rkcl '3lit> Ka.O'V'isOyg; oV«r a f>fao-tO|g:z*Apfaio 

^ xioo3t^ o£B:oiozat.f> of fJbtO. eijpo^^t^iroRXAjplna 

, /l it ' founci jpoiseifalo ffa ofaf>ci^xiL iSAt>iei£^^t;ckzy 

Ajpootiiisq^Sl^Aigc 3 ^ of t>l'io ^tT^4sta:x^lSwx& froatri 'tfao 

«pl3^y 'wit>fa ciiXjr>oaruiT’OA eio fiiiioi*f; 'm.& 3^0 ;iiin.in.ofo 8 . 

. 00-c>»>d|U*i^ft4biia^ All t>fae iroatixlt^c^ ofa'i>Ain.od doLxd«i4^ A 

, jpoxmo«2 ii^A^ im^ol'ucfocl ofaisor^Atvioxi^ OJa ' MciAo ooiiuaiociOL^vo 

trfaAtr firoam. .<113 c.^waiSc^ Ibfiearo ±m A 

..ApTAoiJiAl; 1 X 101 ?)^^ ixi ti.fao int^jpL&ity of -trfao -ATi^LxoinGirl lii^fafi 
ol.oA9r .zi.i^fat« i9ls:y. 'I'la.o iotorxsitiy x*OAOfao» a 
roakxixAp^Jci. Ati AfaoiJi-tb An faooir Btffcor* xjri.iclAi;l^fa't«;» Anci froxin 
t^faAt> tixrx%^ oxi.'ArAsrcie uxit.ll »u.nx‘iAe> it ^x*AcluLAlly loaeoua. 


I^adcloctlit l^iolo^y. 

^ISr * ^oo^ZctrMf , iSf<5»- 103T, XXX. 

<a^AAUAxy 103S>, 30x. XXaxoIcI X^otoi^soti ooxi- 

tixixi09 JKia Acsoouxit of arooOAt ixxvostl^Ation» into -fho 
ooonoxxiy of tlio fa.Acf<lo<::i]jc: fi.3faoz*ios. Xxi tlii :3 i^Ai>Ar fao 
<i<^Al^ j>AX‘tiouJ[Arly witfa tfao liAcldoolc of tfao uoi^fa- 
wo^tox^jtx ISToartli ^oa» ixioluclin^ tfao MoxAy XJ'ixtfa, tfao 
fai^fat 0X1. 4>fao c»A»t SS^ootti»li. ooAst (lOixofaeixioo^s-.X'ifo 
IS^o«3S> Axicl tfao IFix^fa of Xi'ortfa. 

XTSv^o xriAtt€?>x'» Axo of s]3eoiAl ixxtox^st. X'ox tfae> fix^t 
tirtio ori. x*«:ictox*<l, livimf? liAcicloolc xriAxl«:ocl axicI xtoIoasocI 
wox*o xooAiitxxxroci.^ 'X'lxo liAddoolc iia a dolioAto fxslx to 
liAoctlo^ Axxd offioioTit ixxijiloxxxoxitsi of OAi>txxro, suofa as 
tho txA'wl, dAXXJLA^o tlio fisfa faoyoxxd lio^po of xooovoxy. 
Tiixis it is xxooossAxy to oxx^jp^oy" tfao todioos xxiotliod of 
faAXxd«-]ixi.irij^ fox sooxxxixif? tlio sfic^ixiioxis to fao xxxAxlted. 
-A. tot a 1 of 1 1. 1 22 Hslios *vv'c?>xo xoAxltod Arid xeloAscsd 
At diffoxoxxt tiixios dxixixx^ tfao yoAxs 10223 — 37, Of 
tlioso, only S7 •wox’o xocAX>tixxod, mostly iMritliixi tfaxoo 
moxitlis fxom lifaoxAtioxx, It is tfaixs soon tliAt Iax^o 
xitxrnfaors of liAddoolc -viroixld xoq[uixo to fao xnAX-lsrod to 
S 001 XXO A fAix xmmfaox* » of xotixxns, osiiociAlly of ifisli 
Afasoxit xxioxo tliAxi tlix‘00 moxxtlis. 

In fais oictxoxnoly intoxosting; study of tfao Huotu Ac- 
tions in tlio axuxuaI xooxuitmont of liAddoois: stoolc fay 
no-w faxood, 30x. X^lrionrifisoxi doxxionstxAtos tliAt tfaoxo 
Axo g^xoAt tliffoxoncos in tlio xxuxnfaox of suxviving^ 
faxodd liAddoolc duxini^ a soxlos of yoAXTS. In tlio 
oxctx-omo oAso in tlio I^oi-tli jSoA, tlio xiumfaoxs oontxi- 
fautod in A sjiooiAlly g:ood .sux*^dvAl yoAx xxiAy fao 
t-wonty-fi VO tixxios xnoxo tliAn tfaoso of An unxisuAlly 
I>oox* yoAx. IC^AtuxAl VAxiAtions of tliis oxdox, oocuix^in^ 
At souxoo» ]plAoo tfao c^uo3ti.oxx of *“ flsliing; out ^ ox 
* ovo xfisfaing ’ in a no'W' lig^lit. 

TTfao oxcjioxionoo of xooont yoAirs fa as faoon tfaAt, jixo- 
vidod tlxAt A oyolo of @ood to xriodoxAto faxood yoAxs 
is oxcjpoxienoAd, tfao sovox^ jiramingj offoot of tfao 
Hsfaoxxos is xnoxo tliAn ooixintoxfaAl Anood . On tfao 
otfaox liAndy A suooossion of jioox to xnodoxAto yoAXS 
xnovitAfaly loAds to axx outcxy on Aocouxit of tfao 
soAx*oity of faAddools^, And At suofa timos AttAolcs axo 
xxiAdo on tfao i>xosont - d Ay xnotfao<^ls xmd. intoxxsity of 
flsfaing^. Sinoo tlio Wax tfaoxo fa as faoon in tfao 3>5roxtfa 
Hoa An oscAxxxjplo of faotlx A jpoox And A @ood oyolo of 
Ixxood yOAXs. Hxus, tfao yoAxrs 102X And 1033 j>xo- 
duood A faxoods Alxnost no^li^xfalo in xxuxnfaoxs, 

Axxd tfao , yoAX^ 1.033 to 1030 gpood* ox At loASt 
xnodoX-Ato» fairoods. In 1033:» 1033^ And tfao dxrst j>Axt 
of 103^ tfao faAddoolc oAtofaos in tfao ISTox-tlx 3oa 
dw^ixxdlod AWAy to axx uxxjixfadtAfalo ]point» faut fxoxn 
i'fao lAttox ^AXt 'of I03'4lt» vrfaon tfao A] 0 loxxdid 1033 faxrood 
faAd jroAofaod A xnAxlcotAfalo siaso, tfao AvoxAg^o oAtofa i>ox 
unit of tixno JfaDop^ ixxottntixi^ until tfao Arintex of 

J 030. t^inOd tHon^t faowovox* tfao A^oxAg^ OAtofaos in 
tfae isQToxtfa :€fcoA fireziocrAily Ixavo tendod st^sAdily to foU 
to A xnoxo iro:«®Bfcx faut to .ixxoxoAoe in t^o atoa 

noxtfa^ wc M j fc '^aotfaiacicfa ^I!faiG» noAin pAuoo of tfaiA 

iiuottxAtion tfao. g^AdUAl ofamiaxotion of, tfao. pixoliflo 

liiTo. 303 % Vox., 


A nd ry i^doly dxAtxrifantod ip33 faxood., touotfaox witfa , its 
noxxnAl xnovoxnont towAXds tfao noxtli AXid wost, wfalofa 
AXO tfao looAlitios wrfaoxo tfao .faAddoofa xnAlc«o its cfaiof 
noxno in lAtox l|.f o . *X*fao faxoods of tfao suoooodinA y oaxs 

1034 to 1030 woxo not OAjpMEtfalo of xnAintAinin^ tfao 
AVoxAgr^ OAtofaos oooAsionod fay tlio 1033 

faxrood. 


TTfatt I^xifalic I-ifaj-finry System of tfae 
TJr dited Sta-tes. 

"■"3?^ tfao yoAX 1030, 'witfa tfao ASsistAnoo of tfao OAxno^io 
ITnitod JECinsdoxn 'I’l^stoos, a visit was }^Aid to 
tfao Jufailoo oonfoxonoo of tfao A.xx>oxioAn faifaxAxy 
.i^ssooxAtion fay a xo{>x*osontAtlvo faody of Hxitisfa 
lifaxAx*iAxxs. ^fao o1:MSox*vAtions of sisc of tfaoso vroxo 
nufalisfaod fay tfao txvistoos lost yoAx undox tfao titlo 
‘ SPoxno Xxnfix'ossioxxB *>f tfao I^ufalio Id fax ax v ^ystoxn of 
tfao ITxxitod 3tAtos of jfVxnoxioA.”^ Tfao vaIuo of tfais 
xojioxt ixxduood tfao txustoos to invito t'wo otfaox 
latxitisfa lifaxAxiAxis, iAIiss IC. JE. Ovoxfauxy And X>x. 
DE- ]E:. Irowo, to Attond lAst yoAx’s AxinuAl "'ooxifoxoxxoo 
of tfao J\mox^cAn 2L.ifaxAxy .i^ssooiAtion, faold Ixi Toxonto. 

-As tfao wA,TnoirioAn jpufalio lifaxAxy systoxn is jixofaAfaly 
xnoxo dov<ilox>od tnAxx tfa-At of Any otfaox oountxy 
of tfao wox*ld, tfais Aooount of a nilgprimA^O Among 
AmoxioAn lifaxAxios oonxiot fAil to fao of intoxost to 
lifa^AxiAxxs in ISnglAnd, Tfao pmfalioAtion is ooxxfxnod 
to Asooots of tfao sufajoot 'wliiofa "wox-o not txoAtod At 
loxigtfa in tfao OAxliox xojioxt. 

In ^ tfao Uni tod StAtos, tfao jiufalio lifaxAxios axo 
dofinitoly oonsidoxod as ]pAx*t of tfao .#=% d *> y* aI 

mAcfainoxy of tfao coxmtxy. It is ovidont tfaAt A 
XAjiidly gxowing nAtion, witfa a lAxgo ixnmigxAnt 
l>ojp>ulAtioxx of All nAtionAlitic^>s, must uso ovoxy xnoAns 
of oduoAting its now oitizons xAjpidly. Tlio fiufalio 
lifaxAxy soxvioo is a xoAdy And officTiont moAns of 
Aoooxnolisfaing tfais ofajoot. Oonsoouontly, woxlt witfa 
sofaools And ofaildxon is jixofaAfaly xnoxo dovolojiod 
in tfao ITnitod ^tAtos tfasn olso-wlioxo ; Altfaougfa, of 
csouirso, tfais xnAy fao duo in jiAxt to tfao jixojiondoxAnoo 
of , womon lifaxAxiAns, And tfaoix nAtux*Al xogAxd fox 
^^faiidxon. OoUootioxis of faoofas fox ofadldxon axo sont 
to sofaools fay A lAxgo xnAjoxity of tfao lifaxAxicis. In 
lifaxAxios tfaoxo is a 'woll-Ajpjpointod ofaildxon^s 
xoom w'itfa A s|Q»OGiAlly txAinod IxfaxAxiAn. Ofaildxon 
ooxno to tfao lifaxAxy xoom in gxoujps fox a lifaxAxy 
faoux undox s up ox vision, Stoxrios axo told And faook- 

givon. 'Tfais stoxy -faoux Iias faoon tfao oauso of 
oon^doxAfalo disGussion, And llfaxAxiAns Iiavo faoon 
dividod in opinion as to tfao vaIuo of tfao soxvioo. It 
GontinUos, faowovox, to fao dovolopod. 

A pAxtioulAX foAtuxo of tfao pxogxossivo lifaxAxios 
in AmoxicA is tfao nvumfaox of tfao stAff , wfaiofa is voxy 
xnuofa gxOAtox tfaAn is pxovidod in OxoAt I^xItAin. 
^E3acGollont pxovisioxx is xxiAdo fox tfaoix AcoomxnodAtion 
^^<1 ooxnfoxt ; ono iifaxAxy faAs a Imcuxious lAVAtoxry 
'Witfa fivo faAtfas And faot-Aix falAsts fox dxying, ixxstoAd 
of towols, 

Anotfaox snooiAlity axo tfao. nuxnoxous woll -oxgAxiisod 
txAVOlling lifaxAxios, lifao tfaoso of iS^Axnuol 33xown ■»*> 
dootlAxid fxxixn 1 S 1 7 to 1330. Drools: ‘VAXis tfao 

.StAtos soxvo isolAtod Goxnmuxxltios, wfaiofa axo too 
sxnoll to faAvo A faxAnofa ox doposit stAtiOn. Tfao VAns 
faAvo * stops * in vAxious spAxsoly populAtod distxiots 
And Also visit faOusos. A vaIuaoIo f OAtux-o is tfao 
sooisl sido of tfao 'WQ'xlc. IMCiss Ovoxfauxy ‘ xooounts a 
fanxnoxous oooASion wfaon tfao lifaxAx^An, wfao fasad loft^ 
fefaolcs on poultxy fox tfao f Axmox’o vdfo, inouixod Aftox 
■ tfao ofaiofaons And wfaotfaox tfao faoolcs faAd faoon usoful s 
tfao fAxxnox xopliod fAVonxsfaly^ Adding* My 'wifo 
jxoAds tfae faooXcO And.X loolc.Aftoi? tfao poidtxy.’* 

o. 
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X-Tniversit^y E^dxicationjal 

CJAAX»«.lI>CtJFS- X>»', H, S- ll.€L£l erteot.<!iJ<i 

tro «*• f ollo’W'*3lrii]p> o.K».ci X>^- 32 • O 

t.o a. i'os5«»aT*ol:t i^ollow«lTLii> at 

T>j'. H. CJoc^wir^ liiae* lt>oc3n »*e>-e>lootc»<i to a x-osoat’ol^ 
f«?llow»tiiT^ at, Olaro Oollo^o- T>i*, JP”. I. X>ci»o feaoxx 

^loctod to a TayloT* *'o»oar*ol-i follow's Ki-|:> at SKlrxay 
Bvissosc Oollo|2:o. Ml? O. JP'. Ooirdon. •X’y-iri.ity' Oollogfo, 

and Mr. I-- CS . 3?*- TUringr, Trinity Oollo^o, Ixayo l>oon. 
a'oar>i>ointod as sLij>oi*iiitondonts of tlio on^^inoorin^ 

worlcshoos and drawinjii^ ofFico 3re9sr>ootivoly , 

jr. I>. Bolomon, Triixity Oollo^^o, l-|as l>oon awax-dod . 
tlxo IfarltnosM soliolarsliin ixx g^ooloj^y, anil IC- M!. IST . 
Tatorson* Tg^o'wixliaxn Oollo^i^o, lias l>ooxi awai'dod tlio 
Wiltsliiro JE^rizio in i^oolo^y. Tiio 3E''*ranlc Bmart jiriasos 
in liotany and scooldigry liavo Ixeoxi aw^ardod to S. Olay, 
J2mn:ianxi«sl Oollojjjo, axxd ]B. Marman, Bt. dolin’s 

Oollogo* ros jiooti voly - 

T~>iTTa.TT ATvi- Tlio followrin^ ajij^ointxnemts liavo lioon 

xnado in tlio lOnx-liam division of tlio X-Tni vorsity of 
X>m*liam t Idr*. d- Olialmors Has Hoon afi-fiointod 

loctnreJXT ixi j^Hysics in snooossion to X>x*. 3:1,. 3C- Boriofiolil, 
■w-Ho is joining; tHo staff of tHo fl^otHarnstod I23Cf>€M*i- 
xnontal Station, MCr. OHalnxors -wont from 33ig:li^ato 
BciHool -witH. a ITonndation ScHolaxsHiji to CJ^noons’ 
Oollogro, OamHridgco, -wliero H.o ol>taino<i first olass 
Ixonours in ^liysios in Tart 2i of tHo IN'atnral Bcioncos 
Trijpos in Xio Has sinoo Hoon a domonstrator 

in tHo OavondisH. X^al>oratory . MLiss 32. IMlarion 
lii^g^ins lias Hoon oHoscsn to fill a lo<?tnrosHi|> in Hotany 
-wHioH -was vacatod Hy I>r- IBCilsio 3PHillii3s on Hor 
marriag^o. M-iss ULi^^ins is a ^radnato w-itH first olass 
Honours in Hotany of tHo Itoyal Hollo -vray Oollo^o, 
X^omlon, and Inas for tw*o yoax*s Hoon a d omonstrator 
and rosoaroH stndont in tHo XJnivox*sity of X*ivorj>ool- 
BHo lias ;p>x»l>lisliod i>aj>ors doaling; witH marino algo- 
logy- 

A i«tk:av 30oi>artraont of 0-oogi*aj3l»y Has Hoon oroated. 
in tHo Taoxiltios of j^rts and Boionco, MTr. Oordox* 
MCaxxlesy, 'wH.o H.as l>€ 2 >on mado lootm-or in geograi>Hy, 
gradnatod from Oains Oollogo, OamHridgo, witH fix'st 
olass Hononrs, and witH distinotion in olirnatolog^'- in 
Tart 2 of tHe Ooogra 5 >Hioal Trij:>os. At OamHridgo 
Ho -worlcod on goodotioal i>i*oHloms xmdor Bir Cl - X.»esnox- 
OonyixgHam. Ho -w^as a nxomHor of tHo OamH ri dgo 
Ajfc'ctio T3asrf>odition to Ox'ocsnland in 1020, and oondiaotod 
yiondnlnm oHscsi'vations tHoro- Bixxoo 1020 Ho Has 
l>e»on assistant lootxxror in goograjiHy at tHo Univorsity 
of HixTXiingHaxn- 

ElnxxsmtmoB:- At tHo gradtxation oor€»rxxonial on 

THo-X-sday,. dixno 20, tHo 31onorary JI>ogroo of JOootor 
of .ILravrs xvas oonfoxTod on, axnoxxg otHors, Bir «T olin 
Xtoso Hradford, x>i*osidoxxt of tHo Xtoyal Oollogo of 
T.Hysioians, I^oxxdon ; Trof. T. O. X>onnaxx, jirofossox' of 
gonoral oHomistry in tHo XJnivorsity of X.«ondon ; 
Trof* JT, Oossar XSxvart, jxrofossor-omoritixs of natural 
Histoxy in tHo XXnivoxrsity of HdinHurgli 5 X>r. 3X. A,- 
Tloming, ^rosidont of tHo Xtoyal C?ollogo of TH.ysioiaxxs» 
32<linl>vxrgH ; ’X>r. O. XL*. Onlland, jxrofossor-oxnoritxxs of 

modioino in tHo XJnivorsity of HdinHnrgH ; IMr. jr. A- 
3E3tood, foimdor of tHo JTaxnos A.. JEXood oHair of mining 
in tHo XJnivorsity of TJdinHnrgH ; MLr, JEX. B. XVollooxno^ 
focmdor of tHo 'W^olloomo l^osoaroH, I-aHoratorios at 
Oordon Oollogo, XCHaxrtouLxn, and of tHo 'Wollooxno 
Hixroan of BoiontifLo 30tosotopolx» and tHo XXistoxrioal 
Mlodioal IS^Insonm, X^ondon ,^Trof- JDXiols HoHr, jiro- 
fossor of tHoorotioal ^.vHysios at fOHo XJnivorsity of 
OojponHagon. 

Tlio X>ogroe of I>ootor of BoioHoo -was csonfox-sned on 
Mr. IB- T- Oonson, for a tHosii^ e^titlod (o> ,Boxno 
TroHloxns in tno ’THo^p^^ry ’ of tljMS XJi-flEorontiaX 

,3sro.'aoe^. Vox-. - 


c-arxrr-V T,: 

IBo nations of MatHoxnatioal Tlnysios t . Boxno 

Ai>r>iioatioixs of Holder’s Xnocjttnlit y * * 5 2Mr. "W. 

Xlonaldsoxx, fox* a tHosis oxxtltlod THo Heust Troat- 
xnont, "Vonxmo Oliangos, and THoa?anal Ooxxdnoti^itioa 
of Oroy Oast Xx'oix Hotwooxx 1©^^ and ©OO^ O-** s X>r. JF. 
A. Hawlcins, for a tHosis ontitlod ** A Oasomatxrio 
IWfotHod for i:>otoi*xrii nation of Xtoduoixxg Bugars* and 
its AT>Tl»<^*»'tion to Analysis of Hlood axxd Xjijxxxa 
Mr. A. H. XJx-oixHart, for a tHosis ontitlod ** THa<;; 

Adsox*j>tion of Xvator Hy Ootton.” 

Oxcr'oxtjo- At tHo Hnoasxxia on Jxxno 2*7, tHo dog:roo 

of X>.So. vras conforrod on X-iord MtoloHott of X.#andford. 
Xn His X,-atin s]e>oooH. intrddixoixs^ X.fOrd MLolcHott, tHo 
TixHlio Orator allndod to His advooaoy, HotH tlxoo- 
rotioal and j^raotioal, of soioxxti:do x^soaroH ixx its 
Ixoaring on -ixsofixl onds. 

In a C?onvooation Hold on d nno 20* 'V'isodxxxxt /Oroy 
of Tallodon w-as admitted and installocl as OHanoollor 
of tHo XJxxivorwity, in snocsossion to tHo lato Visoount 
CJavo. THo sj>cM 2 »oli of tHo TnHlio Orator, in wrolooming 
tlio now- OHanoollor, oontainod axx afx^ x'oforonoo to His 
slcilJ in ornitHology, and, 'witH a glanoo at His literary 
and |r>isoatorial jpnrsnits, a ciassioal jxlay oxx tHo -w-ords 
xxtixxsco ” and mnsoaa.” 

Brr. A3>arx>mD ws — In aooo;{>tlng tHo x*osi|^xxation of 
Trof. JT- A. O. IdynocH froxxx tHo oHair of xxxxd-wifory in 
tHo XJnivorsity, oxx His Ixavixxg roaoHod tHo ago lixnit 
as ono of tHo visiting xnodio«d oHioors of tHo I>xmdoO' 
Itoyal lixfirmary, tHo “XJxxivorsity Ooxart rooords its HigH 
ajpjxxrooiation of tlxo sor*vioos roxxdox*csd l>y Hixn as tno 
oocnjpant of tHo oHair for a jporiod of ""tHix-ty yoax*s, 
and as Ooan df ' tHo ITaonlty of IMCodioixxo froxxx 
nxxtil 1 f>2 O . 

I>r. Cloorgo TorHos Has yxiNssontod to tHo XJnivox^sity 
tlxo Hooiss xoxrmixxg tHo llHrary of His fatHor, tHo lato 
daxnos 3>avid TxxrHos, for txvoxx ty-aovoxx yoax*s nrofossor 
of natxxx*al yxHilosojxHy in tHo XJnivcxrsity of 32dixxl>xxx'gH, 
and fox* nino yoaxrs, until His doatlx in lS6d, Tx*itxC3ijpal 
of tHo XJxxitod Oollogo of Bt. Balvator and Bt, llfoonard 
in tlxo XJnivoarsity of Bt. Androxvs. 

XXxo <logx*oo of I>.Bo. Has Hoon oonforrod nyxon tHo 
folloxv-ing t 'JNT. 2M. B, I-axxglands, for a tHosis oxx o^cnori- 
xnoxxts on Hinooixlar vision ; W. Baddle>r, for a tHosis 
oxx fox*nx tHoory -witH its assooiatod gooxxxotxy ^ it. T. 
Tlxoxnson, for a tHcasis on dyostxxffsand ojxtioally aotivo 
Hasos. 


Mta. T- 'W. Aj]irx>:Bmso3sr, a gradxxato of X-oods, Has Hoon 
ax>]r>c»intod assistant lootxxxor ixx. «cOology and goology 
at XJnivoxsity CJoHogo, BoxxtHanxT^dH. 

Oj?* tHo sxxxnxxxox* vaoation ooxxrsoa for toaoHors in 
ISngland , tHoso arranged Hy tHo ISdnoatioxx Ooxnmittoo 
of tHo W'ost T(,idixxg of Yorltalxiro, to Ho Hold at 
JBingloy oxx Axxg. 1-lS, aro notowroxtHy for tHo -wido 
raxxgo of oHoioo of suHjoots ofiforod. *THo 

ooxnT>risos olovon ooxxjtsob ixx all, ixxolndixxg ono, oon<- 
dxxctod Hy I>r. M. 'W. T- Wagor, on “ THo Toaelnxig 
of jN'atxxro Btndy,” intoxxdod to givo gynidaxxoo ixx tHo 
toaoHing of xxatnml History ixx soHools. . Biologicsal 
tHoory -will Ho doalt -vtritH and tHo rolatlon of Hixnogy 
to ixxstmotion ixx HoaltH will Ho disenssod. THo tixxxo~ 
taHlo is so arraxxg;od tHat^ stxxdonts follows sag tHis or 
any otHor of tHo sp»ooial oonxrsos will Ho aHlo to attoxxd 
also a goxxoxal oourso on xxxattoxo of oxxrroxxt Ixxtoxost 
in oduoatincan* ixxolxxdixxg, THo. XjiHrary and . tlxo 

BoHool,” “ THo MEodom or 'Ooxxtral BcHool,** ** Voca- 
tioxxal O-xxidanoo,” ** BoHool Joxamoya,** ** THo X>oot€»r 
and tHo ToaoHor,*’' and ** lOraxna and tHo B<^l<xx 1.*'* 
S imxxlta no onsly , oomraos in oHyaioal traixxing and s w im - 
xning will Ho given in sxoigHHdnxIzte town of 

. XUdoy. , . 
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oiEf <^st:«M»i» wiua^iA 1R^«Mbl'V4EiU^» 

J<» *y »* 

3MCOx>’W'jeb»t, e^lj»o l£3Pt<>W3iei. Is^jr acncm^ oijls&ex’ tk.wtcxx’&a^ m^€»1t% 
mm MSLtyntmrxmm* H^oxxlni^^ I!dto<lueaa«3ka.« j!^o<lw^iax;>i3^ * m mmJancii 
of ti3t» aadbo'f>l:L mmaxtnjiaryr* Of ST€>ymX XidUmXx 'tkXactiXxp 
im -fco Xxewm zacoolAtioi^ocl ixk Jjy&lmasttM.^ 13Blick^lmack^p 

-^pyaaoy^ iM^.o is «i«u3CM»«ctr€»<dL T>aLri>ioolcurl3r wifila. :Btajr<XMat-n<»s3L- 
jmaa^ -felaio islcucxct of roac^ fo-fcfa oA * w ^ I so X«^bo 

of A»ic1 . ¥ *ow» ivo 'wriifcoziciL m mH^dbam tXie&xm ^mrmm €io<34o«tfo<f >» 
^Aoci. ^oot^laacx<t, oei^ooiali^^ ^fax*JLix»^ oxi^dL Ofikllo**- 

'Wo^aco slxe l3»oxlt> f^liuroo olattjurolpios, Slstei is siso 
tiO Xxmrsrm lockscfs ^]gfcx-oo pMLl£prionusgEOs -fco Z^tOtzoo^ 
o«M 'WAso woll 0x7^01* fSxo S/|gfO of ono Ixoxi.dx'odl y^awps^ 
oc>.ofm 3 pl£oit>y of jhtoz* xxmxxjkmmp t>li.e ^oooXisjritviss of 

X'ooojc'cls of lisvr zx3Lissiozrs.3ry ioox<o.oys sod jg>itfi p c ix 3c x mgsm&p 
txmk-vm fo t>lio so^jircMBfion. fJtisf filrjia*oo ssiofs* oiaio foap 

Xvolsrkca* foif S»oot>lsrtcl» sod ozxs fojr JESzi^lsod* Izsvo 

ooofosod- JEfoz* oonooxioTiL 'wsriffa. Ssixx-t^ Z3^n^it> sod 
s irot^izroo of xxizxxs 'w'lio soooxopsoiod Irsiox* -sda.sarov's*' 
'vp-enoi^, sxx^jQ^os't.s ■tiin&/t>^ llko flrtst; ss«izi.t;» litsar lo^cozd V*ss 
^vc3r%nrn. oy socirsfioos x^zoimiisooxitv of s p>soso doify, sod 
■fcos^-fc 'fcluo oolt; of 'bids fi^oddoss -wrs.s loososod S’fc xxxsoy 
]plsoos ao <>!H s ■fc^iJ:^©o coxjtof j-ios, or 't>lxst> filio sofs of ‘iJbkO 
««■«»» ti izzcsor^porsbo “bluroo soji^srst^o doi-bios irv s syoffa-stiio 
oorsoooslify. ^ 31:i.e is soxool- uczx^^i idon.-bidod 'viritlx ^-fc. 

Jri2'bs>X3C3t» Jb^dsoxs* ifl fs'vixx , or lUoxdtxx., of *X?uxxx.|t>s» CJo. JPLos— 
ooxnTxrxozx, slso ■voziorsfod oxx. flx.xs dsy. mito j^x^sv® of “fclrxo 
Ist/for isy zxosr ■fclxo xn.xx_n.s of dor* olxxxroii, 'vt^lnilo zxosjr s 
olixxrolx. osllod lESlxilosoolxszx. 'W’ss s "woll ssorod “fco ]rxoir» fjo 
'wh.ioJK zxxsxxy rosoxrbod fox* <^f>ix*i't-xxsl ooTxxfox*-fc sxxd "blxo 
Irxoslixxj^ of disosso. 


J %xty 

OxJ» o»* Osc.sjsnnBJB3S . Oxi t>lxis dsy is ol>sox-vod s 

fost>x'V‘Sl ixx Jbxoxxoxxjr of t>lxo \?"Lr|^tin. IVlsxy st> Ofxsrt^xrss^ flxs 
o].dosi> sxx d xjcxost^ ixxrxpoxrbsxxt* slxriTxo of blxo Vxxrgrio. ixx 
JK'rsarxoo- 'ljL'*Jtxis is f^oxx-srslly lx old fo Ixs'v'o l>ooxx ox’x^ixaLslly 
s jps^acsarx oiaif^ of flxo O-sols. A. j>x*ix3cuL-t>ivo 'vv^oodoxx. xxxxcx^o 
ojr i>lxo cloify sxxd olxild, 'W'lxxolx 'W’ss Istror xdozx'bidod •wiilx. 
<3xix* X*sdy* "versus sxx olbfcjocfc of j^ost> voxxoxrstvioxx iy> i>lxo 
Osb>lxodx*sl oxx-tvil ib> 'wss t>txr*xxod dxxarxxtj^ -blxe IFxreocxolx. 
IXTOvolxitiioxx.- ^ .^x3LOt>lxoar irolio, Ixovv ovox , sbxll x*oxxiLsixiSy -blxo 
^V'dll of tJtxo'V'ixr^ijn^jpi^osoxxfod -bo ■blxo Ost>lxodx*sl l^y Olxsrlos 
"blxo ]3sld ixx. S*70- Xi> Ixsd l>ooix f^xvoix -bo Olxsx*loxxxssxxs 
l3y t>lxo JBSxxxpxross Xroorxs. Tlxo Voxl is oxcfxosod st> x'sxro 
ixx.foGT'V’sis oxxly, f/lxo lssi> ooossioxx. Ixoixx^ xrx 19^*7, -virfxoxx. 
<>1x0 ■tjoaa.-fclx ooxxi>oxxsjry of 'blxo Ixxxxldixxf^c of blxo oxyjx-fc txy 
]Kislx.oj:> X^xall^oxTb -veTss oololxrs-bod - 'Xlxo Issbr ooossioxx 
XXXMervrioixsly "wss 1876* oxx tilxo oxxo b.lio\xssxxdt>li sn.xxivorssjr 3 r 
of 'blxo JsXtti of tJaiS x^lio- 

Jtxly 

Ati^ OlvOirlxsacxxjxboxa. oxx Islxis dsy, -blxo o^o of "blxo |ap:Has.i> 
fsir^ ^sdSkidH. izx fZxo tslxxxo wlxoarx f Ixo -verool b-rsdo £Loxxrxslxod» 
-srss m srssoxri* of w^ooX xacxoxrolxsxxfcs, s jxx’ooessxoxx t>oolc: 

jaispcts xarx 'sdbtiojb. zxxiszx xzx sxx'biqt^*^ oosb.xurxo, xxxxxsioisxxs* 
]3eS43S odQQkxsx^s, ssixd xxexszxy of t.lxo f:>x*oxxxxxxoix-fc ixxlxslrxx'bsxx'bs 
t>ool^ 3pSiixrt«» *irix.s fsix* Issbsd ox|^lxb> dsys by t/lxo obsrtvoir, 
bxx^ s«»e«aaexs f>o bssm jxroloxxgfod -fco foxaz-boseex* Xtv 'W'ss 

fUxAlly disooz3t.*tiijcxY3.ed by tubs X.»ord of tb.s IMCsxxoxr. Xt^ is 
mxx ixx%sssst?izxjat SAcsxaaxds of s loosl oolobxrstiozx 'wbiob. 
bsd» tsbvoti^gl^ cjoa^ajotxsapos* Igfrowxx -fco zxsfciozxsl oxr^ owizx^ 
fco -fcOb^ z?sisrtulo«xs of fcbo wool tarsdo -witvlx XHUxrxdsxrs^ ovsos. 
fco fzxfccisrassfcioapuSil Ixxxipoarfcsxxos. -Azxfci<ixxsriszxs bsr<;rs sfc 
diffearaxx'if fcimies sdge^pesfcod 'V'sxrioxxs sxcjplsxxsfciozxs of -fcbs 
I>aroosss»o*3t» soebss ocxzifciusofcizx^ ifc wifcH fcbs xxsoss^fcy of m 
fcoW^ igpltiifWiHrd fso Icosa^ Ordieap, wbiob woxzld xacxsfcs ifc mm 
szijfcl^ofigfciS of Wws sofcfciSbef osf fcbs 'Wsfcob itx X^o^doxx sarxd 
01 *M 9 W^SS 9 S ^ ost&Ms ZxsfV'o apsfifsxdlsd zfc scs s s«jr<r» vsl of -fcbs 
Ooxti^MKps CjSfesriSfci o<e9sri:Krsifcioarx . 

JxxSy 

£ki!!>ae»<x 0ser«rs»afcXk> oe«»^fcfcttry>--— ^Axi IDrisix zzxissioxxssrar 
saiabii Mame»mTm -islm Jf*jpsgqssiai. ss IBto jpssssd oystr fco- 

- ?S«»I ao«SI. -V^sac.. X$Si3 , 


. ■ — — y 

. . XF'xr^sxxoo stod xedsds Tp^^terixirxs^efs fco Xtox3is» iBtmmXXy ssfcfclizx^ 
izx fcbs dioosss ox Osaacxbxrsi. XXs is bca^d izx gxosfc 
yoxxoxSrfcioxx, by fcbo ]psssszxfczy» szxd sfc Xdsssos s ^x*os.fc 
. fssfciV-Skl wxtb ygroosssf ozxs is bold sxxxxxxslly iz» bis boxxouxr 
oxx ^uly 20. JtQ’osixr X>ozxxx>iszrro fcbexre is s foxxzx-fcsizx of 
J2*0. jAxxXoxx^ fcbs ^osssxxfcs bs is ixxvroicsd for fcbs oxjurs of 
disossss sxxd fcbo p»roloz»^co.fciozx of lif o, ss w-oll ss fco s-eror fc 
disfcsxxcXix^rs frozxx fcbs osfcfcls sxxd ofcbor stxxxxxsls. 

Joly IS- 

fiWe. 3Fgsa»03wr or .AjsxanBS'ar of !£2xxxniiskos(xx^ j>sifcly irx Oo. 
.X.iOxxfcb sjxd jpsxrfcly izx Oo. Os'vszx, "wrbsrs bis fosfci-v-sl -verss 
bolsbrsfcod oix fcbis dsy s xxd sfcsfcions jpozforxansd sfc s 
boly wsll xxow" djriod Tap>. XTboro w-ss slso s Isr^o blocsb 
of sfcozxs oxxfcsids fcbs <^xxrob, oxx w'bicsb* si^^zxibosxxfcly^ fcbo 
lEXoly Jdsss xxstsd fco bo oolobrsfcod sfc fcirrxos of i>orsocxxfc*ozx. 

Jxxly xs- 

,^tr* S-WirrxzxKT *& JOj^mr, sofcxxslly fsUizx^* scsoordixxi^ fco 
oslcsxdz^osl. xroolcozxizx^* ozx Xxzly 2, is xxsxxslly xroissrded ss 
fcbo fiffcoozxfcb dsy of tHbo xxxoxxfcb. jBozzxojpsrisb soooxxxxfcs, 
'wbiob rooord oxrp^otxdifcxxro by fcbo obxxrob'wsrdozxs, ixx- 
diosfco fcbsfc ozx fcbxs ds^y s forxzx of oolobrsfcioxx zacxxxsfc bs-v "0 
fcsboex ;c>lsoo» sJLfcborxjo^b zxo ofcbor rooord sx>l>€isrs. Ac- 
ooxrdlcxi^ fco -widos^x-osd fxojprxlsr boliof » rsixx ozx fcbis dsy 
-will bo follo-wod by rsixx for forty dsys. Xtofoxrorxco fco 
fcbis boliof ss onrrozxfc ssacxoxx^ bxxsbszxdzrxozx is zxxsdo by 
l^eatx «Tozxsozx izx. ** ISlvmrry iMCszx i-z» bis XXxxxxxo-ixr ” sirxd 
fcboxro sro xxxxzxxoroxxs ofcbor xrofoxrozxoos ixx. bfcorsfcxxro -wbiob 
sb o-w fcbsfc ifc is s jpox>xxlsr bobof of lozx;^ sfcsxxdixnxs- 

*Xbo fcrsdifciozxsx oxi^izx of fcbo sxz]poxrsfci-fciozx is fcbsfc Sfc. 
SSwifcbizx* bisbofx of 'VVxrxcbosfcor, "wbo diod ixx 80S> -w^ss 
bxxriod ixx. fcbo opozx obxxrobysrd sfc bis o-wxx rooxxosfc- 
IMEsxxy xxxirsolos -viiroro wroixi^bfc sfc bis fcozzxb^ s.Txd fcbo 
zzxoxxbs* fcbesroforos. ozx bis osxxozxissfcioxx wdLsbod fco bozxoxxr 
bizxx by zxxovrixx^ bis body fco fcbo oboir of fcbo obxxrob. 
*Xbo roxoako-vrsl -virss fco bs-vro fcetboex jplseo izx s solozzxxx fxrO" 
oossiozx oxx d'xxly 245, bxxfc ifc rsizxod so violoxxfcly ozx. fcbis 
sxxd fcbo sxxoooodizx^ fox^y dsys fcbsfc fcbo z'oxxxo'v'sl -wss 
sbsxxdozxod, surxd ixxsfcosd s obspol "v«rss ojroofcod OAror fcbo 
^rs-v-o. *Xbo fsofc is» bo-w-eAror, fcbsfc fcbo si fco of bis i^xtsato 
A v-ss forgfofcfcoxx -ixExfcil fcbo -feoxxfcb ootxxfcxxzy sxxd bis rob os 
■woro fcr s o slsfcod fco fcbo OsfcbodrsJ. obxxrob izx 07 2 , sxxd 
izx 2003 roxxxoATod ' fco fcbo orosoxxfc obxxrob, foxxzxdod ixx. 
2070. 

Ozx soATorsl ooossiozxs Ixx fcbo yosr foroossfcs of fcbo 
ATvrosfcbor sro bssod oxx ifcs obsrsofcor ozx s ^sxrfcioxxlsr dsy 
or s jxsrfcioAxlsr sossoxx. ©oxxxo sro fcrsdxfcioxxsl oaejpori- 
oxxoo, stxob S8 fcbo 2>fc'osr>^ofi’fclosfcioxx of fcbo Anrosfcbor ixx fcbo 
ooxxxixx^ yosr froxrx -fcb^ dixroofcioxx of fcbo -wiixd oxx USToapw- 
’Cost’s ISato, or fcbo boliof fcbsfc s mild o2osr ISTow" ‘‘iTosr’s 
21>sy forofcolls bsz*d Aiv^os-fcbor zzfx fco sy. Zb. fcbo Z2i|^b- 
Isxxds of ISoofclszxd s :bzxo SbroA/ofcido is ;<ssid fco bxrixx^ s 
ford Bssfcor. Ozx fcbo ofcbor Ixszxd, soxxx o sre xob jprd|pbo»os 
rnxx^S^mmh m Tczxs jggiosl or rolifij^oo^bssis. ITbo bolio#iofcbo 

- wbio b izx s xoexore rofixxod f oarzzx booozxxos s oozxofa^fciozx of 
fcboix* ipooxxlisr sszxofcifcy, -cxzxdorlios fcbo idos fcbsfc osob of 
fcboso dsys forofcolls fcbo -wosfcber izx oxxo xxxoxxfcb of fcbo 
yosr. Ofcbor ssizrxfcs* ds 3 n» sxxd fosfczArsHs sxo sssooisfcod . 
Anrxfcb foroossfcs of -wosfcbor, sxxd xxs-ixsUy for -fcbo x>ozriod of 
foxrfcy dsys followizxgf, for^ oxtcsxxxplo, fcbS-,d«rsfc^Ob fcbo . . 
olsssiosl JtdLsloyozx 2>sys, -wboacx fcbo bzzx|Keb9bor soifc ozx ifcs - 
zxosfc, Sfc. "V'izxoesxfc* aTszx. S4t $ Sfc. IP's-vrl, dszx... S OSszxcUo* ' 
ZTxss or -fcbo I^xazci fi osfciorx of fcbo "Virgixx ? Sfc. J^r-ooowsxxs sxxd 
Sfc, Jdsaffcj-rxSszx, Jxxl y St i, Sfc. IMsrfcaLxx, ^-laJy f; s mm -woifib'ss ' 
Sfc. . Sw'ifcbixxx. ^X*bo OorxZXszx ocuafcorxx of ossfcixxg fcbo 
itTTts go of -tbo ssizxfc izxfco s ari-vor, rocsordod oxx Sfc. Psxx2*s 
dsy <seo .xxzxdor. 3^sxx. ZQTjx.'iTtnKEt, Jsucx. 22, p. 22-2 >, 

sxxeo^ssfcs fcbsfc tbls sssooisfcioxx probsbly sroso fc oi xxx 
sprrko :r«ub-brb:mucx 9 oorenxxoxzy oar ixx-v’oosfc i OBg x stxaixllsar fco 
t bo po wldcb fcsbo ja^mmm sfc ibo fcomlhww^%»f MorfLoarrx ssiaxfcs 

- hM I <jili « , ** .3 6fc ftfc wx2 ^ saxd Bobof far’ Jfcfioroooo,** PS>- ' 
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3ooiet:i«s and ./Vcad^micrs. 

I-» o :E>rx> o . 

Society, *J izjtjlo SI. E- S. Sem*Txe«s z 'ITht^t 

weiloot-iA^e ^>JT.oto-cliLerj:\ic«/l «.Cit>ior\ of jiola.i'isoc'l 
3). Woll-'wa.sliocl x»ota.t.c> steLi:*oH. ^^I'CLins, in. cli^-tillod. 
'W'tA.toi', ciiwiT:it-o^?T*a.to -larKrloj* iixfinonocs of «. *rynci€».ll 

t>«r3«,Trx of |_*olja»’rJlrtO€.i t>y t-iTiO oolloictaJ. t-xarticlois* of 

<ii«fc«to.»es, oontdinocl in £kTX oxit-ox* Tlxo sta^sfos of 

lxyclx*olys4is l>e»ar a srt-x*oxxj^ x^sonxfxlanoo to t.lio»o fo»rmo<i 
xxxxciox* ox-clinax'y cliasstatio aotioxx, esxxgcjK^J^'fcio^ tlxja^t tlrio 
jxolai‘i«atic>rx of tfio inoicioixt 3Pa<iiat.ioxx of tioat ox* lijaclxt is 
axj ixn j>or*tant. faotox* ixx tlxo aotioix of oolloicial oa,t.al>*x«ts. 
.As oatalytio aotioxx talcos ^xlaoc> at sxxx-faoos, tlxo j:>ossi- 
Ixility of soxxxo ooi-r-oiation Ixot-woorx tlxo ooxxstaxxt jxlano 
of vilxx'xxtion of tlxo x’acliatiorx anci tlio clofixxitoly OT*iont- 
atoxi foroe* fxoltis ox:* olo<3tx'oxi orlxits of ttxo xxiolooxxlax* 
siirfac© layer's is incJioatxBkti. 

"W- R. Brode axxcl R. A. BAortoxx : aVxsox-jxtion 

sp^eotr'a of solxxtions of oolxalt olrlx»i'icle. oolxalt txr-oxxiicle* 
and c!ol>alt ioclido ixx c on oent rated lx yd roolxl or io, Ixyxlro- 
l>roTnie, axxd Ixydx-iodio a<?ixls. TTlxe y>rinci^al al>sox*jx- 
tion Ixand of oolxalt.,. dxloride in oonoontratod Ixydro- 
ol xlox'io aoi<l was slxo^i^x:]^ jrxrev'ioxxsly to oonsist of si^c 
s^xjxsx'ixxxixostxl ooxnx>dnorxt Ixands. " Tlie 

tlxe nxa>cixxxa of tlxoso Ixatkds, an<l also of Ixaxxds ixx 
tlio Ixlxxe and f^^x'oon x*ej^ioixs, are alw*ays, witlxin tlxo 
limits of OT*ror, ixxto^ral xxniltif>los of 125-23 jf. Oolxalt 
Ijt’oxnide iix oonoentrated Iiydx’olxx-oxxxic xx<»id ii^ives 
similar Ixands. Oorres^xo ndin^jf l>an<is of tlxe olilorido 
£uxd Ixroxrxide systoms are jg-ivexx Ixy tlxe xxse of tlx<=' sa»ne 
in toilers, l>nt witlx fmxdarnerital *fre<xo-€^nc!ieK of 12-28 
xxnd IJ -TO resj->eoti v-ely . Oolxalt iodide in Ijydriodicr 
actid also slxows Ixanded aixsorxxtion , tlxe frec^neneies 
of nxaxcixxxxxrn al:>sorp>ti on Vxeixxj^ intejafral xix»xltif >les of a 
fundanxental frecxxxenoy of 10*'T0y. 

T. IVf- Lo-wry and O'. O. Owen : 'JTl-io m^M^lxaixisxxx of 
elxerxxioal olxanj^e. <11 I^roxnotion axxd arrest of tlxe 

mxxtarotatioxx of tetra-aoetyli^rlxxoose ixi etlxyl aeet^ate. 
Solixtions of tetra-aoetyl^ajlxxcose in dry etlxyd aoetate 
Ixave Ixeen jxrejxared -wlxiclx w^ere sixilxeie^rxtly yjtxx'e to 
slxow* no clxaxx^e of rotatory dxxrirxj? a x>eriod 

<=>f several Ixoxxrs. Tlje additiorx of a drox> of v^’^ate-r 

does xxot initiate xnxxtarotatioxx, loxxt a raixi<.l eixaix^re is 
ii^<3.'ieed xvlrexi a drox> of dilute acid or allcali is adde<l ; 
tlxe nxxx.tax:*otatioxi cxxrves are, Itowrevex*, ixxflected 
^*^stead of xxxxixxxolecnlar, as if tlxe acstion liad Ixeen 
resolved ixxto t-wo consecxxtive sta^^os. S^ince tlxe 
action of allcali was tlxe same w^lxen tlxe ijxolarinxeter 
txxlxe wras rinsed -witli tlie solvent and refilled witlx a 
second saxxxp>le of. tlxe clean dry solntioxx, it a|j^ears 
j^iossilxle tlxat ^ tl^ese inflected mntarotatioxx corves 
are cixaracteristic of sxxrface action, wrlxeroas tlxe 
^^^I'nxal xxnixxxoleciJ lar cxxrves are develotxed Ixy Ixoxno— 
f^reneoxxs catalysis. 

C- If; Oilxson axxd C- R. R inslxelwood : TTxe lioxno- 
^oneons reaction Ixet’ween Hydrog^en axxd oxcyj^exx. n'*lxe 
coxnlxinatioxx of Ixydroj^en and oxcy^eri at teixrix>ei‘atnx“es 
Ixetxveen SOO*^ and OOO ^ CJ. Ixas Ixeen stxxdied Ixy a static 
xnetlxod. Above SOO“ a Ixoxxxo^afeneoxxs x’eaetiorx conxes 
xixto ^lay . Tlxe reactioxx is xtxxarl*:c»dly accelerated by 

steam, bi^ also by ^ases sncb. «ls belinnx, nitroKerx, and 
ar^oxx. X^bo resxxlts can be ixxterjf;>reted by assxixTxinsr 
roactiOTx clxams }:>^oixa^ated tlironjglx tbe jE?as. Tbesc 
clxaxns are brolcen by de-activation of znoleonles ixx a 
ixetero^arexx^ns x-oaction at tbe 'walls of tbe vessel, and 
mort wlxicb increcxse tbe tinxe 

wbiob nxolx^nles esoajxe contact wdtb walls. 
^Tbe order of effectiveness of varions inert aases can 
be corrolated witb diffxxsiorx coemcients. can 

vo^x st^JSTt rtxar^terittti^ of a Karrnan 

vortexc street xn a cl*anxxel of :aJtxite breadtb. Tbe 

» CoxieixxuefS froivt VoJ. XSl, I». r04.S- 

No. 300^, Voi:-. 
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theory of tbe drais? dxxe to 'tl^ 'I'Orrtnsxation? yofetewc." 

street behind a body baa been deyelOjpwad 3Kw^Mfbhaawi,i. . 

and is noxv exttended to tbO oaae 'XJi^bere tfW breadtb 
of the vortexc street is not more than ■oniie*-- 1 iM.ietl^'o€ the’ 
breadth of the chanxxel. The fbrmida obtained fbap*. 
the dra^ of the body is sixnilar to that grtvean by 
Klarman arxd ixxv*olves twro i3abranx.etear% w'biob ba ' 

determined excyxerimentally . .3i3ty 'noieans '^of ' -oertexiia: : ' 

assnmRtiorxs it is nossible to jxredict , the constraint ' 
of the channel walls in terms of tbe doxy tn an nn^ 
bnxited dxxid. These assnTnp>t>ons are valid for bod ^^ea 'J,: 
of blxxff form only- ;.r<4' 

ZC. R. Rao arxd A. b- Rarayan s .On series in tbb 
sjxark sixectra of i^^ermanixxm* To aid in tlie idedtii^-* 
cat.ioix of the ixxxi-xortan t larronjxs of diffen^rxt stafafes of , 
xonisatioxx, the s|>arlc: snectminrx of tlxe eletnOnt xinder 
differerxt conditions of exiicitatioxx baa been jpboto** 
^rajxhed frorxx XflSOO to X2030, axxd measnrcsd ientb an . 
accixracy of abont 0*0X5 A.- A-boxxt. eiigfhty lines of. 

i^erxxxan ixxrn have boexx analysed. The sjpectrtxbx Of 
Oe IX has been almost conx^xietely analysed. Xn the 
sj^xectmnx of Oe XTT, series of «har|rx aorxd didnse triplets 
have been detcswjted, converj^ina to a common hniit. 
Series in the sjxectrxxm of Cle I v have been e»:te«xdedL 
to the re^^ion of lorxi^ -wave-lonjBctbs, rnenxtxers of tbo 
secondary series beini^ foxxxx<l. 

N- ZC. Adam s The strvxctvxre of thhx fxlxxxs <f^art 11 >. 
"With the object of nxeasnrixx^ the crosS-soction of the 
benaserxe rirxjsr, in tlxe jxlaxxe of the rinje* the behavioxxr 
of varxoxxs derivaxix>'es of resoroixxol aarxcJL RlxloJ^oiaplncinol, 
with Ionia: clxains in tlxe ring:, has been stx.aliecl in the 
xxxonotxxoleccxlax* sxxrface fxljms. The tnaxxx obJ«3ct Ixas 
not been attarixcsl, since no sxibstanc«^ coixld be fonnd 
wdxich formed filxxxs irx ■vx»'hich the bena&cwrxe rin|^ xvas 
both lying: flat on the 'water fiurxd prached closely 
ai^ainst tlxe riTxjB:s of rxetgclxbo«xrinf$ moleoixles in a 
similar jposition.’ The hydroxryl gcrotXRS in tbe rinir 
seem to increase tlxe attraction of one rixxgr fxaciced 
face to face on another, and this increase^ is more 
ixnjxortant fox* oricmtatioix thaxx tbe increase in tlxe 
attraction for tlxe -water, claused by the bydroacyl 
jBc-roxi^xs. Ixx tlxe cxxso of coxnnoxxnds -writlx a resoroixxol 
mrotxiJ at each end of a loxxg: clxain, wrhicb forxxx graseoixs 
nlxxxM, colxesiovxai coxTrec'jtions to the * lawrs are 

xlixxxinislxc^l by acret y latirijr the hyciroxt^d grroxxjps, and 
the area of the xnoi«%oxxle is irxoreaaed* cohhrrnin|af the 
xdc'w tliat tlie xxxolecxxles lie flat in the ^gaseOxxs lilxns. 

E. Mewbery i 3rletal o v'*ervolta«e meaanrements witlx 
the cathode my oscitlomrajph. JKacp^^rijcnentas on tnetal 
dei|>osition with the axd of tbe catbbde my osoillo*- 
i^rapb si low that overvoltagpe and tar^xafer 
do xxot occxxr nnless a ^aa. is b€»feag\.ll be ip e^ 3 ^ - At ’ the , 
electrc>de. Mydro^c*^*^ >» alwasnai djeqposi'ted >alon^ witb 
nxetal whexx the xnetals of tlxe iron g:rc>nz> are eejparated 
electrolytically fxonx jxixre solxubiona of tbentr m s f >ectivo 
salts, and this gives rise to hydhroeeen overvoltJfi^e at 
the oatlicalc. Tlxis excep»tionx9Ut bebavionjr jprobably 
doe to hydratioxx* of tlxe ions of tbeem xnatala. 

G. B- Bandoyadhyaya s JE%oto«deotiarie eSfoct of soft 
XL -rays. The nxunber of ptlxoto clc ctmans . liberated, 
fronx tw^elx^e different eienxezxta nndiMr soft >C*raya 
f*"orrx a cojx|_>er tarii^et has been naea«nredLwiBb.'a,j»f>ecaal 
O^^S'rtK txxbe. The relative j^botOcdedtarici. .. aev^xni^iv'e* 
xxess IS of saxne order as o b s ervod tuidar tkltea-violet 
Ixj^ht. ITrora tlxe eritleal jpotentiale hi boi f icB K gad' ..that 
xxndcnr soft JH-rays by fagur tha f)p iwl. f*jr tEiiaBM 90 Lbw»^ of 
jphotoelectrons csome from the vatagpoy from 

orbits very close to xt» bav^ beSloW lO 

volts. ■ ■ ■/ - ' r ' r ' 

A- Caress axxd K. RMaa|-« \-Ctek 

actxons of carbozx tnohoadfda .V j p rflw t r 

eolhsxon with ele ct rons . : n^^xeMpboatt. 

xxxononde into .carbon 
saboxxdeb and its, - mxiebz. 
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mx<t^ e«oitet3.i43T3i l>y 

: w IbN&ewck JHLvdrasFm 

*MCiol ^Shliso XTiMiOt; wif£ 
io*»is* ' ^^X:^gift lyw^SSSTni OAirfeo*! xnLC»ioae:i<Je f^ofatftA^€» 

xx3b«>fec»i:;a«u» x^e«ioe wi4^ x«^ol'i*fc^i«Knc»- J^3^<tiro«|:e!xa 

<*t»*«**«*«4 to 

,*ssssr;i‘sr^^“ffi^^r3S: ‘^SKSs*^- .^ss; 

t >c>tv01:%t4ail IM A ♦■^O’Vir t^lAi«,-t ■tll€^ 43t]oot:^jroclo 

;.v.“rits5r‘*o£”VH^ 

I Mt MX'^xMMKXjyx^^n t riSLt olc^ofrcxio ikotont ml •« cities -to 

. 1 , < t .«. <t»uU»t» »t« «»,rf«<.o, ‘he. <>!< *c ti-,r „\oI”.o,Vt 
{.^rate.<I ».y « .lt«Jp.r,o« »>.|».«1 t c, tl.c .l„.„!At4: «t taU 

«c ti\ o *«IA1 'XJm io«kt n.t<x% of c^«>>>oclc« s^ixt^rew Ixmxm 

l>t < i» l>y ro«xaAr«toari€%Mt of «tikiouxit of <li* 

L Jr«^cj\»i* <>H 1 to rcicAkstN tKo f>otoott^l !» 

I>l«<twjx»jix> t>l4».olc, C^«m•1>>- «i.tt.«i.«ijL «,* v’«%Ui€i 

t^'v\ o tiioufmnci t:in.ii€«i» if»-5 «iuf>}>«kr«Fiit; 4fMiot%, *‘VtxM* x>c?i«i.i 
«r< tt c.t «. otlkout. t“oo t^ixkxix xt^, 

«r»|:>«i* t»t txic'^Uol €M:»t.t%-tt.txon. \>y n-lt orx»«xt>c^ 

K «ro«. .<^,xx itxo 

fXr tX of v**>"mOMs <li«ror« ^ xlolv, |>ut 

ol»OTxx,c-«Ll or t^aorxxml 
X . I ^ Vxolcxntt, xncxotmjtaxo^l ^roAfxuoxxt. ^xMofx «*, 

7iv ^^J^***"**^^^ jm49xrlco«i rrtoxonw- ux 

^*^3^***^*^^ * *3C*lai«i ct-ot.oxrmck.t xorx ■w«xv«‘ mx 

I ! X»X »!!^ T^^cSflfjLySfX jP S!**„~*^^^ *^*^^,*^^** »W*oci- Ajtx oacooKt- 
tl./ cl»vn»toiWk for jxlrxo*offMrmjf£^M^ 

***^ OOJar»i>r«ww*io»x wcx.vm «3cnt»t oxj^ 
un'*r<oS» ***to****^ <®»»- «lie*«wr»«»ior». <>£ n. tcolici o»- 

*y .<**»**■*»«* W»**». »t. T»»® effeoO of 

tl.f to* t^tiiaJ moveinon£ of 

two wjWH. «|m» ItotofaL’Upi of aamo froi*e into 

% l»o «gM«w>W ma^>vrif^g in oj3.po«*ito *3noolr*ons,. 

. t tl»« ] ^* **i_r«*y**’ ^I'tonitooel of *4*0 tooyomaontm 

— «to*^SSr*S%^^SS^ toy”y«^ y*to* , wny^. 

I*.-.HJ, .ZSfJSy-jggg y tei *** .*to« ibto n jp»^ou»]y sun- 

‘ '>*■ ooto-y«MwM4Voay ftobfo. 

etttagr <Wb>cc -•«>. fcm €tW^K» 

4H»i£KM lMii.lxi.cl <>i»o 




^*>**ix i(^ 

» • J 1 » Vt ^ J. .(EHEit^ 

rro»wb> 

hftKTo irt» 

c„u. 

^ « t rit >rlei jetsMe^ 

«A’V oa.41?*®****^ 
N<*. » 


-«>- irf ll < h II* ^ ^ 

WM JPintjMtilChs* 

. S^bM» cI xaCCy ti ot Acwi c»f 
. <iil®riM!fc- 


-fclMs; ktif^raotiOldL -tHo »emx& 

oxjuiocfloot>o<ai r«tvs wielSn X oor ooiit^. 
^ <iif5Cr^tiiOaci cfwz loo wli€»xi 

^xacia^gctMfts^ ^ iiMcS^ wMoli m OcxX^tlo^oii^ in it>« 

THo rinm «.ro «Xl of flio eias^ oto. 
iS^ tXio w»vo tXiooirsr frojso tilio st,root>oro. 

ro^olvingr powor t>lio minimujm. 
mxnciiMr of uto JBt ^x:«kln dgi «illboiit^ SO for Xfxo l>oexm 

Of o^-eiiooo roc^r^ iM04X. ^ ^ 

^^^^****i? * nriio ciiffro.csf.iozi of octf Xxodo raxyisi li-vr 

^ amo jpoftvom^ 

iitco 1/tioao sot- m ^C-mry jpoweXor cui«bly«ia» oormiat^inj^ 
o^ of oOnoorierio rizi^a, wit^Xi mocl.iaofibt>iozifs. 

r>of.toms xxxa,yr f>o int>03rx>ro1>oct on tXio do JBroAlio 
«y'X>of,riosi» i>y oozmidorin^ cm olooeron at« a. c^i'oiio of 
wo^oa, xirxd only hxy t&XxiM theory Xicxa cm oicf>Xmici.fioii of 
X>»>^»ioxoozio. liooxi dorivocl. *2?iioz^ io ct dtHtoroomioy 
fcotfwoon fXio o«bt^lioclo rexy mid >L-ra.y 
motlioda of doeormmirkxi^ t>Iio c^ryaf cxl i^cxoioM^. cAcooz-d- 
m« tic> t;>ic^>ry, t.lio jirodiic-t of t>lio dimoo^^or of a, mvozi 
trhkG Timfom duo t,o n mofcxl and t>lio 

w^iicxro roof of tXio vrolea^o naod iti jxrod'utcstiijg- if afxoiild 

^ JPOT owtj Mio-f-i^dtry oorroefion 
10d>00 yolte) s t,Xx« doriirod from tUo 

^*^^™^** «a-tiafy eKia fosf. 

.r.**ii.ri *^?*?'.* of oafliodo ray« l>y eiiizi 

A jpro1:ya.J^lM* «t.mcst>oro foz* fiio aima is 
*, ttio 03cjfc>orimozda.l rosislt>s a^roo witXi trixoso 

* XXroKlio tlioory. 

- Cixrtis aixd W. JTerozxs s TTlio 2«ooziit9Lzi offoof izi 

tixo i>a.od »i>oofrmo of Holimzx. TJhio S^oozzxazi oAoofs in 
X*'*? licsliixzn liazxd «i>oot.rvtxn liavei Xxoon 
miosiri^afod 10 aolds xxr» fo S0,000 jb^ooss wiflx cm B-ft . 

ordor) an*l a Xf'«X>ry- X>orot> 
•’'*• ofalorx. riosolntipix of flics mckmiotio oonx-- 

^onoixts nas only Iioct’Zx ofEoc'fc'd. in one? oexso^ ex 

|;?rc^t> zimrxy inst>mioos of lirocxdozxin^ liavo X>oon oli- 
sorvod ; sotno infomxation as t>o tvlio oolarisation of 
ooT»xj>oixonts Ixas IxMr^xx ol>t>amod l>y moadis of a. 
^•V'* t f>ri«rrx. In t-lio oaso of fXxoso bands 

ivnjc.**ti aro <ii.x«^ to transitions Hot^vroon <5? and JF* oloo'* 
**'♦1^*^*^ il>o reeriiilts aro oomjilotoly in aooordanoo 

wxtii tlioorotioal i>rodiotion«- Xxi tiia oaso of anotbor 
****^^d, ciotails of ivliirh. liairo zxot l>oen nrovioiisly 
niacdtsnod^ tixo offoofcs ax'o rolatrvoly larjso tzirona^bont# 

V and ff branolios {tlxo JF^ branoli boin^ too "waalc: 
to cdisori'o) and tb€»»y slxo-vir similaz* ^polarisations. Tlio 
xmal stSeto of tbis band is Icno^^m to bo tbo cslootronio 

moloonlo, but tlio isolation of 
'I'^'^^^dial c*»loot ronio stato to tlio Icno'vm toznrx soonc^nc^ss 
of JHLo, IS not c^loar. 

S' ScHoziIandl s Tbo srattarinj^ of oatbodo wretys,^ 
Tbo antbor's rooont oatbodo-ray aoattorin;^ oaiypori- 
monts aro not snitablcs as an adoo nates tost o* tbo 
rolati^rity eorrootion to tbo orbit of a ^-j>artioXo 
donoctod by an atomio nnolons^ oadna to tba al^Pocrt of 
radiation and of tlio si:»lral form tbo orbit may t^ab^i. 
wAn ootimato is mado of tbo amount of soattorlarxiar to 
oicj^ootod* wbiob »» in fair aKroomont wta 

obfiKOrirod , 


lat 


Vxjsawrj^a.. 

^Acoadomy of Scioao*s» :iB^ob. IMNidlor ? ^ A. 

*^**^**^Y.^*^^***^ Ijrofwfiuraticwn 0 ^ 1* d'M^o«y*.tid>ntanjter ftotra- 

mdtbylorm^lyool> and l^* d*dibaoni--a*bdtana 

Vloaa d^bd JBE. ^ d. mdtbod of 3prodiimm^ 

bialily ociaaoobtmtod ficOkmitim x»v«^|MratmotaS. 
la^on <d a i^aaooiis fmlonitim ooae«a*30b»SMdl in taM jprooaor^ 

of^ > a OoJBUaotincr «wiotaJI 

cmrvoa 

1^0 b-^'W dtopeSMttfet ~ ii fi 
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g€K>lo m c5q>l xxxv'^i>ii^a<t«ioiis ox3l Xn.sti1>x*io liixk» l>e</WeezE 

t>}i.e □[^eaaizi.o ]p«usta. 

O. OeJ>&ue^ir->F<ili:ke$i;^fi;: &aoudL S«. IRi«iss : 'X’Jbie» 

oortrae of o^dlarliiozi. iaa a«yl-firtil,i>ixo-6Mr2rli<ie«i» 

Cre1>Auer-l’'<Ui:iefi^S^, £. Xtiess* axxdL S. rise : &i>x2clie8 oil. 

€tryl.gol]plxo»olxlc^i<io (2). S. OppentieijoEi t Xlio periocis 

of gxixispote : Sf^iclos ^i±G ll-yoewr pox^iod. t>H€sro sooro 
tvo l>o i:octzx;>r oisli^ns ioolodii::^ a. lor&^or period of soiaOLe 
4^0 ^reajTS ooroparcklile -t>ne eartli.'’s in3.|Dp[i.et*ie pexdod. 

A& o, varia.l3le si^ctr 'tKe sum lie ooxupcbred ‘t>o ^Murcb 

Oo-fci cucxd H. V- Teturi.-^— O- A.1>«1 i A ooi:it>ril>utt>ion. to t/lie 
pH^logeoesis of liorses s ttlio pliylogenetio position of 
JSTippor^on £tn.d J^eoA^ppoWow- JEi4jj^€zr4€m is oon- 
firmed os o form lietweezx the JMCiooene ond Quotemctry* 
horses ; JE^li€>H^gf>2>t4^ ond ore apparently not 

direct ancestors of recent horses* ^R. Oirtler s The 

calculation of indeterminate Icinetic^statio systems. 

R. Roch (the late) J\nthropolo|^ioal puhlications^ 

voi, I. "W'ost African negroes were studied in prisoner- 
of-war camps. 
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graving Soreena. — Wilfiam Oatnble : Tnxe Present Position andl^uture 
Possibilities of Photo-XBngraving. — B. N. I>urbaxn ; Mercxxry Printing 
Pxooesses. — P. JT. Trltton : The Uses of dolour Pliotography in the 
Printing Trade. — Prof. Br. JB. Z.s»hmann : On his Xwo-Coloxir Process- — 
Br- It. von Arx : Bye-transfhr X^rocess from Bye Montant* Iro^es, — 
P. O. Tutton : The Value of the Chromoscope in»Oommere^l CJolour 
X*hotography. — Oommander B. B. Xtendall : A Paper- on Ttri-oolour 
Oameras. — Br. B. A. Bouston : A Papex’ on tbe CJoloixr Mechanism df 
the Bye. — Julius Rhelnlierg t X>emonstrati on of M Icro-Spectra Method^of 

dolour Photography P- C. TO n ey : Pictorial Photography: tbe 

lation of Tecbnloai Advance. — B. Oamet and O. B* Oakden : Tbe 
Original Binocular Stereoscopic Oamera of Jobti Bej^amtn lancer.-— 
Br. B- KuchtnTca : W. Pr. Voigtiftnder’s Bight-inch Boublo-ObJectIve, 
and otlker Barge Ol^tleotives. 

Jot.TT 13, 14, awn 15. 

Mxwx> Aasooxarxow ; Awwuax. Mwansro awn Jojwv Srssxow witm m» 
AwzwrovBiAaw Sooxwrv. 

J'uly 18. 

— Mind Association (Axintxal Meeting) (at OlJfton Bill Bouse, 
Bristol), followed by a Joint Bessloxi witli tlie Axrivtotellan Society, 
for which the following arrangements haVe been xoade : — ^ 

Firtddy, mfVLly 18. 

At 8.— ObaSrman t Prof. J. A- Smith. — Address by X*rOf- G. O. Pleld. 


Tlxe 

Bawes Bleaks, 


•^cdttrduy, Jvdy 14. 

At lO, — dhairman : Prof. Beatrice Bdgell. — Symjeostnm i 
Nature of the Self and of Self-consclcmsnees. 'Prof, G. 

Prof* J. Baird, A. Borward. ^ 

At 2. — Ohalrxxtan r Prof. J. B. M»irh€bfcd.--S 3 r 5 *lk»sjum : Boimnddet^s 
Acsoount of the Gext-eral Will- A. B. Idndsay, Prof. B- J . lAskl, 

At S. — Cbafrznaxx : Prof. ». Wlldon Oarr,— Sympostpm Time and 
Ohange. J. MacMurray, R. R. Bralthsnalte, Br. d. B. Broad. 

S’tbsdoy* July 15- ^ 

At 2,— dhairman : Prof. G. B. Moore. — Symposium : there a ' 

Moral Bnd ? Prof. J- B. Stooks, Prof, W. G. Be-Jinrgb, W. IX I^ss. 

At 8. — Obairxxuxtk : TProf, T, P- Nunn. — Byxnposlnm ; Materialtexn in 
the Utght of Modern SclentfilC Thought. Px?of. Zj. J. Russell, Miss 
B, S. Stabbing, Rrof, A- B. Beatb. ' ; 

^ 

; Mowniev, '0‘-48a^*u»Ay, 81. ;/ ■ '"-'I’;' 

Rovax, AwrvsiKomxsKXXoax. Biwrxran.— Bxhibttion of tbe Arcbseologtoai' 
Objects fbnnd by Miss G. Oaton-Tboxnpson da her Mweasratfons In tawe 
Payum, 1827—18^. 
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^|Jjj^O^'3CTE5KjE>^ f>lM?oiaL]gfeLOufi ^SSr^ali SriBaiix 
K--^ ^ort>HexM Xirola^cfc t>li;«are etro :oxxaLei€»iij3aj9» a.11 

rnii^iblx^ aorvioe, ox* loiss dLo^pree, of flxo pulalio. 

TJbtoy rjopresoaxfi a ^oa.f> ^Jiiox-xbdi^llle of Xiisfiordoal, 
e^txoAtdooal, «wa<ai intErixtsio wortli^ a.3tx<f , Hlco aoxy ot>lxor 
lit6xd.t>A^o» 'bhey Impoao o'bliga^'fioixB ujpoxi. 'bli.eiir f x'u.at>oea 
smtl l>exiLo^oiajrios alUke. TKa,t>, in. 1>lxo xnarixiL, t>]xoso 
of>li^fitfdloxu» IxAvo iXot> l>oo]3; Ba^iidefctotoiTlly xiaofi, is -felxo 
l>ixx* 4 de^ of i>lxo ropCMr<> of Six* Hemry MTiox^s, ma*clo at> 

-fcHo ixi»b«MO.oo ' of tiKo Octroogio XJixite<i Kxog^dLoxia 
^X^rtxBtees^ Tlxis oixf>arta.xi.<lizx^ xx3toxi.ogra.;pli., wlriotoL 
X>oa 4 r 8 ovidloxioo of osarofixl ixxvosfi^arfcioxi a.imX coxx- 
stiirooliivo ishtoia^faLtr, ouglxfi f>o mairls: a. Bt.a^o ixx t^lxe 
dovolop!ixxozx1> of ®jritd«la. xoxb.so'ixxob'^ fx*oxix wHicla. 
dofixxlte €txx<f ac*€ttixori=a»l progpross Bhoold Too naado, 
axxd for f>liis xoaaoxx i1> oxi|B5lxt> to loo in tixo 
.loaxi-ds of ovox*yoxxo £U380olebt>c»^ "witfi. -tho oontrol 
of xo'ixsouxxxs. . " ‘ 

T?Jbto iio.o:flficioxi.cy of tlxo xnajoerity of looal mixso'ULixi.B , 
ctxdBOB from, tltroo sourcos. Xn. tlxo jBiirst plaoo, i.t may 
X>0 ixialoocXcioci ixx tlxoir laistory, for maxxy loo^an. art 
odLd. aixd Jooxxcieseript ooUootioios ma<fo Toy ‘ ool- 
loot«>x*s^* axxcf 3 Qaaati.y ixavo ooxitixiuecf ttio traciittoxx of 
tlxeir f oixxxtXatxoxx . Xix tlxo soooxxci plaoo, it ixxay ariso 
frorrx ixxcijerfixixtoxxe«» of i<fera» as to tlxo ptxrposos axxcl 
oapaloilitioa ' of xpixsoixipfai ixx igj^xxoi^al or of soxxxo 
partdotxlar xxxxxeoxxxrx. TIxi« is^oatocxo«» ’ i« ospooially 
<3oxxtrocl iix govorxxixxg or oozot^oUip^Et l>odUle« wixioJbi, 
witlx tlio Tt>oet will ixx tlxo worl<i, xixay X>o alxlo to givo 
3 txo xxBofxxl guidaxxoo ixx tlx© <X©v©lopm©xxt of tlxB 
oollocftioxia of ‘w^lxiolx tlx©y ar© trixstoos, axxd tlx© 
wor»t xxxay r©gfar<X , tlx© xotxaoixxitx a» a IxotooM^ for^^V 
dL©x©liotB» re^txirixxgf xxo atti&Atxoxx, ' dL©maxx<Xixx^ xxo 
prog:r©Bei,v a plAo© o©t aal<^ for zxxotlxB axxd <fixs.t. 
■^^Xx© laBfe ixxoffioictooy 11^ iia tlx© xxxiXB©xxxia oixrator 
Ibimaolf ^ wlxo, tlxroxtg^lx laclc of Iprxowlecl^©, laolx of 
• toaixxix^,^, ‘1*© rimalxl© to ^txi<i©: 

■©itJaojr'^lxi© ©pli©dj^io«x©;'i^^ ' 

'W'itlx tlxos© axxd tlx© maxxy isix^l^M<fSgwry i^ortooxxxixx^gs 
of ‘ pxroviziolai. xexuboyxzxx©. Sir, XXexxxy litdCieirs attoxsxpta 
to «f©al ixx ixis ropoxt. Xt i© ixxxpoasilol© 
azxy ftxllxxea© tlx© zxxaxxy ©tx^gpecitioaxa .b© xxxaldS©, ^Tbut 
loroadly Ixis id©a© anxxx toward© a ^roat oexaitraliB^g: 
axxd' local doooxxtrali^te^ of >««'X3a!CKS©ixx3cx. -©ftertt . rJjf ' 
©Ixoiald 1>© xxxor© rEoxBoiaum©, .a|^©©' "mxmy 
-lasrigl^ towBB Bxxd popxxlO^w^ ag^oa© ©laidW ©acfe^Moap dxxxaf y 

^'© id ©qcxxsdl^ tlxat 

" ©bgaa.pdc^ 'rt3xo ' .atcxolr-tex-txrad© of' pori^ap© tb© 
locNad xaadaen^^ ‘xoixtist. ^v© placao to* 


4re 
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8oraip«tjl3.xxxj|^ l>o'fc‘fcexr <3.^-v’is€»d ±o of 

tSxe-fcnot^. 

-A.t> t>}xo ooia.tiz*o of fHia soHoiss^o woiildL s>^£un<f -fclio 
l^r*ea,t> govoiTO-mOrLt; £txx<3. zia/ljioxxetl xrLxtseuixie* ^plcbcos of 
irioli oolloo-fcior]t«, wHoro ;piokL of f^lxo na^iiloxv’s 

a,ro i^o ,l>o fo-u-wwi, 'W'i'fcli liigHly oaqpoxt; 8t>£irflta 
ei.n.cl £(U}poarci.'t>ixi:Lc3.9.n.t> Sjpeoimoxxs i^oaciy tio sixi>j>l©iaaoxi.'t> 
f>Ho offoj:*t>s £i,xxcf oollooi>iori.s of leeaez* ixiLS'fcit>u.i>ioxxs . 
IN'ox't in. gr>a*<ies "woiilci^ l>o oontea^l ooxxoty mLixBoiXKixs, 
xucicLer- t:li.o oebro ^f * ' tiHo ori3.y l>o<3Ly 'wHiolx osbzx Ixo^g^o -fco 
j>Trovicio fibciocixictt^ly for t>lxo xxoo<is of tilie rora,! 
I>o j>ia.lat.ion , * * tlxo ooinx-by ooxmoil. An. alroawSy 
o:x:3at>irx^ arrivisoxi.m ixxi^lx'fc l30 soloctod or a. ixe^w' 
xxiusoTim oroat>€K3. as tilio * oooo'fcy mixsoxiro,* t>Ixo 

ossoxxoo of itis x>laoo in. flxo sofiom.o is flxaf it sHonld 
fooooTOO t>lxo oontro of tlxo oonnty^s roxiseum efforts, 
ixonsinj^ tljo j^enoral oollootxons, direotirxg tHe sooj>e, 
and aidlni^ tlie devolopunent of tlxe rural xnnsenms 
in its area, so that 'W'as'tefnl^ duplication should ho 
avoided and the resoxxroes in slcill and material of 
the less popxalous places he fittingly supplemented. 

31<ast in the series, and providing perhaps the 
greatest prohlem of all, are the rural musexxms. 
The xnuddled assortment of hric-^t-hrac must go, 
and its place he tahen hy restricted and discriminate 
collections selected fronx a local vie-wpoint to serve 
in the hest possible "way the needs of the immediate 
district- JSach local museum would thus hecome in 
the main, if not in entirety, a specialised institution 
with collections of a specific nature depending upon 
the idiosyncrasy, scientific, industrial or artistic, of 
its ow-n limited region.' Here w^e have foreshado“wed 
a development in the museunx xvorld of that 
* regionalism which, introduced hy I*rof. I^atriols: 
Oeddes, has given a ne-w stimulus to the study of 
geographical and human relationships. 

The scheme is a hold and a fine conception. The 
"which "will arise in the nxind of anyone 
fasniliar "with the museums of O-reat Britain is, 
** Xs it practical politics ? The difficulties are 

enormous. At the hottonx lies the need of money ; 
money to erect stxitahle huildings, to purchase and 
heep firs%--rate collections, and, most of aXl, to pay 
for the services of shilled curators ; for no scheme 
can ever come into heing hased upon the degraded 
nc^^iops that are too jgifevalent regarding the" quali- 
fications required for the proper oonduot . of a 
museum^ 

There„ are also other dLiffioulties, of which one of 
the greatest may he loca^ pj^lsiriotism. The .A.nx<et]^C3ean 
museums, some of the host fn the world, depend 
very largely upon charity and charity must he 
encouraged, hut it has frequently a local flavour. 
A, successful man oolleete . duifing , his residence 
Ho. 3003, Vox.. X^iai ■ ■ '< 


ahroad a fine, perhaps unique, oollection of a 
specific hind, w^hich he ofiers to the museuxh of hiis 
native' to'wn. The museum trustees reoc^nise th^t 
it lies "ivithout their usual field, hut are they^ to . 
refuse- a gift of great scientific and intrinsic value t 
Still more, are they to set ahout quexxohing the , 
smohing fiaxt of Interest in their charge ? 

Oounty councils cannot hurden the public rates - 
on behalf of museums to the esetent that w^ould he ^ 
necessary until such time as they have a solid 
baching of public opinion, and public interest in 
local museunxs cannot be aroused until museums 
ofier the people collections and arrangements of 
collections more iixstructive and more entertaining 
than the dry-as-dust xnedley vdth "which they are 
too familiar. It is a vicious circle i improve the 
museum, public interest -will be stimulated, and 
public money "will be forthcomixig to improve the 
museum . 

There is only one vray oxxt, and this is that the 
first stex> in the cycle, the bettering of the museum, 
so that it may be established on an up-grade -which - 
"will ultima"bely land it at its duo place ixx the 
educative and beneficent activities of the State, 
should be made througli the applioatioxx of funds 
from an outside soux'ce, independent of the public 
and the rates. 

TTbo of sltx Aboriginal Tribe. 

JMC&trhoi'r^ of tAes> uAsieg^tia iSooiet^ of Vol. lO, 

H'o. 2 r JSt'Mt'ie-s JScg’tg.tcgZ JtsTedxc-xaxe ortdt- co'n.rhectGd^ 
JF^oZklore^ Xtev. B. O. Sodding. Bart S.; 

^egrg^etZ Jlf ed-tex-we. X^- 131-4L25fi. (Oalcxxtta : The 
Asiatic Society of Bengal, 1927.) 10.11 rujpees. 

T ub S^ntAls are one of several aboriginal tribes 
of India w-hose home is in the hills of Bihar 
and Ohota Hagpxxr. Before 1SQ&, whexx, infuriated 
by the subtle eactoxrtioxxs of the Hindu xxxoney lender, 
they rose in rebellion (and are said to have sho-wn 
their valour by -standing np fairly with aace and 
bow to a charge of suppressive cavalry), they wore 
httle seen or heard of outside th.eir own juxxgles.,^ 
Brave and self-reKaht as they are, they live an, 
teraror of devils. Though their homesteads in their, 
oharaotea-istie "grillages are well spaced ah a long 
axxw on either side of a single streSft, without any ^ 
OTftw^is-streets or unhealthy -alleys,, they are not 
eacehaLj^ from the diseases generaHy' ; endemic^ 
Ithdfia or frbih the c^ommon epidemics of tim 
and their untutored nainds thlnh ^otS. diseaeMs as ; 
caused by devils, ' whioh they call hem^pus, and 
anacifiary witches. 

The author of this anehadar has lived among the ' 





^ocr tMbiirtiy-fli^’vneiaL «i«xci Iskjpuai- X3a<Mii& a^» olo«© U " — jc of 

sf udl;y' of l/liolr idleas of flxo ixabtfoxe ajudt oiri^^iJEx of <iiacHBUBO 1 tiawiia*- CE5p>i<ioi3aic5S of »xoaJll-pojs:, ol:^iols.en.- 3 poac, 
cuoLci of tilioir’ w«i.y» of teeariiiiag it>. Ixi ajo e«brlior moziaoix* j neaalos, ckzid oHoleara. a,ro faxii.ilia.ir. 

<aeo IlZArrtrBJB, .Ajgiril 3, 102e, i>. 403) lx© ©icpla.ixi.edl 1 Tlx© S&xxi;&ls Have faitilx ixx t.lie^ medicixxea, 

flxeix “viewB of it© axxperxxaforal caixaetiioxx, axxci die- 1 .It^JxoixgH direotiioxxB fox- liiefc axxd ixxjixxxctiioxia 150 
aotrilxedL ixx ixxixolx dtofail all Ux© ri-tos axxd Ixxeatilx^cl | oxxt>ixiexxoe oocixr ixx aoxxxe of t-lxeiir preaexiptrioixB. 
apeHa Ixy -wlxiolx, in t.lxe individuial case of illxxeas I ?lx©y geti a few ooxnmoxx dxxxg® in. t>li^ Ixazaax, Ixixti 
andl ff- g tJti© appoixxtiedl pirelnd.© to any xnex© xnedioal | xost of -felxeir xnatexia meclica eoxnes firom tlxoix own 

intserfereixo© witli it, a aoxrt of soroerexa oalled. ojHct^ | illa^es and jixnglea ^froxn ©oxnmoix txoea and 

and Jdi^n^ a©t abont t>o diaoover and appeaao tJb© 1 ’ ©rba, w'itlx a pxonxiaotxona aaaortment of animal 
<»aixaat>iv^ hongtt. axxd ontwit. tlx© obatmctiv© witoH- | : roducta, lic^nid axid aolid, and eoxn©tiim©a txaaty, 

Ixx tlx© xnoxnoix now ixnder notioe, lx© deaoxxbe© in j < xntxibixted by a mixltitixd© of beaata, birda, xrep- 
lilc© detail tbeir more mixiidan© xiiedioal metboda i i lea, froga, babea, and a wide variety of oreopixi^ 
and apparatna, apart from tb© ixxcantationa of tb© j t linga. In all tbia etxiff tbero ia nxtxcb that ia of 
pale-eyed prieat, at tb© same tixn© Jeadxxxf; na to j x ©dioinal valix© and mnob that forxna tb© axry baa^ 
mxderatand tbat tbe oJHct^ xxiyatexiea ar© an ©icoti© j c a very lively and inventive aixjieratition. Tbeir 
(probably IFliixdii) impoaition, overabadowing tbia | b >rbal iremediea of moat fr©<iiA©nt and moat diverai- 
liealing art, wbioli — ^aoeing tbat moat H4x:xtjdda bav© 1 jB d ixae, aa jrxdged by eontimxal reemrrenoe in tb© * 
aome bnowledgo of it, and tbat aom© of ita regnlaxr j ^ reaoriptioxxa , ^ ar© treea and plan ta, many. of ■wbiob 

prac't itionera are not ojfhcts may b© rogairded aa I aj * berba of grace all over India ; it ia ixnlilcely 

irx tbe main trrrly iniligenoua Tb© aixtlror baa I tl xt tb© xnodicmal pi*op©rti©a of all of tliexn bav© 
conet*t©<i tbia aribabliary medical lore, and baa bere | b< in diaeovered q[_ixit© independently by tbe HAntAla. 
arranged it bx tliree bnndred and five wbat be oalla | Tbe arrperatitiona adjixncta of tliia gennxn© 

*■ preac'rxxdiona,* eacli ‘ preaorrption ^ referring to a | nx terial, however, illixatrat© ao ingenionsily tboae 
particular deviation from liealtb reoogniaed by 1 tri ica of atrong imagxixation, tboa© aoariixg flxgbta 
jSant^^la aa a diaeaac 5 , and giving tlxo ayxnx>toma of | of levil-atrioben frexxacy and fin© poetic fancy, tbat 
tbat diaeaao and the directiona for ita treatment, | go with a tendency to nervona derangement, tbat 
irxolndmg tbe oonxpoaition of tb© varioua medical 1 tb« y well may be native to a land wbex*© * eagle- 
recipea and, ao far aa ia poaaible, tbe scientific | coi vixlsions * is one of tbe many forms of neirV'ons 

names of tbe ingredients ^tb© 'wbole forxning a | dis rders tbat afHict tbo population. A~ fexv of 

remarkably interesting oompendiixm of nosology, | tbe more instruct iv© of these artistic creations of 
f materia medica, and pharmacy. J pb« atasy are tbe conical prickles of tb© ^Ik- 

Tb© prevaloixt diseases S.mong tb© ^&nt&ls ar© 1 cot on tree and tb© wairfcs on tb© l©av©s of Jt 
tlxose of all India, namely, malarial f©v©rs, above j gfoi verafa, prescribed for small -poac ; tbe Jxxice of 
everything, and tbe cononrrent enlargement of tb© 1 tbo red water - lily for bsemoptysis ; tb© twisted 
spleoxi, parasitic infections of the skin, dysentery j pod i of JSeliot&r^RS for colic ; tbe ointment of 
axxd diarrfaoaa, and cataract and varioxis other 1 oio« la and mole-orioket for scxreamiixg-fits ; ^ tb© 
affections ^ of tb© ©y© : ston© is not m©ntion©d, j seal s of a barbel for tb© emsts of ebronio itob ; 
tboixgb tb© mnltitixd© of reoipes for treating I tb© xair and extorement of tb© bar© for pexrforated 
bssmatuxia axxd gravel must surely mean tbat it is 1 3 p©>lc e ; tb© placenta of tb© cat for xxigbt-fo lixxd n o TO j 
as eommoxx tb©r© as ©Isewber© in India. Tb© 1 tb© nud with wbiob tb© male bombill blocks tb© 
mnltiplicity of recipes for * madness,* epilepsy, j xnox b of tbe cavity wherein bis mat© is brooding, 
and a host of paroxcysxxxal sedsBures (tiger-oozxvtxlsioxxs, j for . esanoerous growth ; tb© dirt scraped from a 
deer - convulsions, catexrpillar * convulsion©, ©to*)» 1 bow for tb© loxxg-drawn c^istbotonio spasxns of 
i^uatntly jtmmed after familiar postures of animals, | tetas us ^ and tb© tipy egg of tbe diminutive 
and sxxggestfv© of chorea, hysteria* tetany, axxd ;r bom rsucker for the marasmus of infants- 
catalepsy, point to derangements of the nervous ' j ' Tl e maglo touch is obvious in the us© of medi'- 
systepx, the freqthency of udxich mtxst h© rom€»thing .1 cixxal roots as anxulets ; and ibo freq^ueney of 
peculiar to fiUSnt&ls- Syphilis, wbiob is fairly' i prose Ihing medicines that h^fve to he smeary over 
oomtson,** pulmonary tuberculosis, which is *• fesar^ is the hoi© body must surely imply the ^idea of 
fully preyalent,^^ and leproay, trhioh is alarm- Si maki $ the patient repulsive Or resistant to the 
bxgly on the increase^ all three are mfd to have many of the medicaments for malarial 

been broug^bit ha at the tame of the rebellion'-— a eon» m fever hre applied in these ttro vpays^ The shadow 
vexxicmt dale for tb© entrance of soah© of ^ is etddept fa nieny medical 
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oxzist^omB. "Wo laaflty x^o-fco “fclao ol>ii|g«tt>ory 'oso of- -felio 
Joftv Iia-xicl in xno^iica,! oi>oj:*jEi,t;ion.s ; -fcliLO s;poolatl t>ool 
for t-lio root/, ro^arclod «tlwa,y3 sls lJb.o m.osti 

j>irooioxj(3 Y^SLirt. of t>l:io iaorfe ; t>lxo ooouilt; irtfltieonoo of 
fi. foiacsla : fho virtixxo of tvlxo ciow- cbincl of tilio 

Ti3^olt>o€f liail (^ov^oint in lyotjiAet) £t» x*^*^^^^****''^ sol%ront>s ; 
fifio stimliodL <iisroj|'«Lr*<i of -fcHo aujpot-liocary*» jpro- 
vor*l>ia.l shown in fho n£»o of i>nt>r*ici rio^- 

w-a-for for mctlcing^-\il> t/ho siok ma.n*s hoetling 
<Xra,njc?lit> ; «Ln<i t/Ho a.ngnry of -tho fixoci ci.a,y a/O-ci tho 
l>r«tncl-ne-'W’ j>ot> for *Lciminist>esrinjg^ cl romody. 

Tn fhoir ctciroif soaroh for i^ood modioixio, how-- 
ovor, fho SAnt>^ls arcs notv ont>iroly hlindodl hy a 
siAj>orsf ifioos imag:iTiatiion- THoy are ohsor vant; 
anci incinisitivo. 'X'hoy t>nrn trhoir J30ot>io e>ye» on 
tho siolsc and w ouxxdod animal and consider it>s ways 

^Avlxaf hei'h it> may oat; or rnh it^solf a^ainst;^ axxd 

lixrc ; and fhcy qnost>ion ono anotrlxor j>nz*j>osofnlly 
ahont. a recovery from, illness or an ancient; scar, 
and tilixis acqfnire lcnowled|^e, soxnowhat/ after the 
manner of the anoiexxt ^Bahyloxxians descrihed l>y 
HTerodotns - 

!BVoxn the axxthor’s accoxxnt it is jxlain that, a-part 
froxn most of the forxnnlated snperstition of the 
CfJ7h€M, aixd the pretendini^ to familiarity Avith the 

snpernatnral xvhioh apjx^*^***^ ^ liindn 

accretion tliis ahozd^inal medicine has some lo^ic 

and philosojxhy in it. If'or alheit that the i^^nt&ls 
regal'd OA^il spirits as the oanse of disease, they do 
xxot mahe the sad nxistahe of thinhing of diseases 
as entities, h\xt looh xxpon them as deviations from 

health ^as a sort of accident for which their 

great axxd good god Oando has provided, most 
nnejnestionahly, divers natxxral meaxxs of recovery. 
Although iix the qxxest, as in the xxsage, of these 
means Iiis cliildren have stxjch pretty fimxly to the 
idea of finding things and Avays AvheroAvith to 
mystify and distract the btrn^ct^ they have yet 
max&aged to discover soxne things that are really 
physic to the sich man. So that save in the matter 
of ‘ clothes * there is xxot snch a very AA^ide gnlf 
hetween a BantAl doctor who is deaf to the oJHcl 
and can reiain even the as Mr, Ji51otton 

reserved the term * htimhng,* for conveixient use 
“ O' I'ichwichian sense, and medical practitioners 
of greater pomp and circnmstance in ooxxn tries of 
more hrilliant f>olish. 

The axxthor is much to 1:^ oongratixlated on this 
<3i-lig€snt research into the medLical science and art 
of a disciriminative trihe who "in their stories of the 
creation are said to ha^e plac^ed the T=nn^lf fi^h 
second only to themselves^ TCis haemoir will he 
hy i>he anthropolc^gist and hy the 
medical man who is* curious ahout the evolution 
JRTo. 3003, VogL.. 1223 


of his calling and is sensihle of his ties with thp ' 
practitioner of a generation not so very far t»a?^lcv 
Avho 

“ JcCcptve fils ipacsierxt a ful great del 
Xn Ixo-ures fiy ixis snsgiic natxxrel 

although for his brother Avhose imaginaticnr tan^es 
among hox*mones and seeks the.,nttexnaos.t parts of 
hiochemistry, it nray not Jbave much, int^^eat. . 

Radio Oommxanlcratiion* 

dad iProKs^tce. 3By 3>r, . Xj. 
JPalmer, I*p, 3«:i *-h <X-»ondon : Xrxngfmans, 

Oreen and Oo., X..i>d., 102S.> net. 

X I'i’m.EJ xnore than ten years ago it was posslhle 
-1 for an industrious plodder to d€»ola3re that 
he Avas acq| xxainted Avith all the literature of 
radio oommnnioation and that he had studied 
all the known methods and apparatirs thoroughly^ 
*3?o-day, such a claim w^ould he thought to he too 
amhitious ; for the soieixoe and practice of radio 
engineering has heen enriched hy so many new 
discoveries axxd inventions, hskS foxmd excpxession 
In so Av-ide and diverse a literature, that rxo ose 
mind caxx possihly xxow grasp the sxrhject as . a 
Av-hole and irx all its details. To point this renxarh 
one ne€ 2 >d only notice that the fiovr of invention in 
high-frequency exxgineering axxd its related suhjects, 
has heen so copious since the VITar that the rcslevant 
paterxt specifications of any oxre progressive 
country would make a dosBen large tomes. Tlxis 
fiood of iixvention has heen acooxnx>axxied hy a 
oorrespoTxding spate of scientific investigation and 
discxxsslon ; and thus, hy the -way, the recent 
hxstoxry of wireless telegraphy afiords a large-scale 
exraxnple of the intixnate and rapid xnutual reacstions 
of science and practice. The largeness of the 
scale carx he sc»exx fro^n^ the encyelopa^diq natux^e of 
some of the hooks on radiotielegraphy fiaye , 

appeared recently . 

As a oonsequencje of this ea^pahsion; to 
and study of high-frequency currentoc, it hito;he^^ 
a heavy task to prepare a treatise w-hioh aixnSjr as 
X>r. l?alxner’s hook does, at making a .complete 
survey of the ahstrcbct and applied aspeotci of tlxe 
subject of radio comnaunicatioxx. Xn attempting 
this high task, X>r. X^alnxer has divided -InUsi subject 
into the divisions wrhich <>ccur .naturally^ to, the 
mathexnatioally minded ^ ax»d he has built 
theoretical framework as much cf tto» eaexginoe^ 
practice as will fit in snugly. artbrxtotHnjre thus 

gl veax to the treatise puts it defina:t«Ay intc> d as s 

of college texet-hooks ; it is a hoqk^ jfeqr 
stxxdent, rather jpaes^»d^ 
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(C<»r ^fatitOAe^ wfafcO ^bo eantb^ar ibiia.o ’toiSEi.^pio 

'bl^tlpbxi. fiCMT 'bi>.oi9C» «Jlbpe«<3l3r iax ii?* 5jajevl'fcaul>ly t^lato 1>oolk: 
jsofxrlst^ennfii -feo dtoiswe umdtearj^bMxdl 't3t3L& 

Wt3n.&X!' IcirWs of 'prla^tr 4Mi3Ki, iror'bfuair ix> 

bSiLOfiio 'WjfciLO ^bo fortdOLa mwx^ ofibx>a'V»^3JL'b£ee 

Of ^scdLat^^^m^ icfc>i^ata!tsr%k^^ Ka iMb.o of 

aro^viloWi(W» tsHfcK laaodlo of i*toik'b|Ooob £19 'bHo oxiil^r eouxi-dL 
<!^o £ 01 ? 3roi3Lt>lkfol wan^fe foi^ eca^isacy i$xho o 

<ac»^rolk>3pii3ts l>raaixsi^ of ^oofioolo^S^r. Iix 
woir^Ji, blio xoLOiro €fo«»oi:*i3pt«io3ei: of fo^r-ixiis of 
iatk^ ^plaxxb to o^loiiaatoodL ian. ialato x^xosoola 

i^^rocb'btoo, «iiiaoo lacioarb of o3CtobiO|^ j^teuxLli will Ixcl^o 

lx?ooi33.o ol>solo-fco l>ofor*o -bfa-o lxa.» <aLovolox>o<i 

io-bo bHo ^gkx^aobiBixx^ oxiigiooetx** n^oeiicles whioii , axk<3L 
4^0Libo ct^£t:zrb firoio blxto oduo^etbioixetl jeueijpoob^ bHto acrLo<io 
of «oirV'e»yi*^ soolx a. aoOjoob^ wHioli l>oirrows £bxx4dL 
cMfa^jpbs a# xra^oby of i>rirjLol;ploe toom. oldox* 'bretoolkCM^ 
of aoloooie^ ia xao.oxro oom.jpoxx<iloix8 bHcbiiL bli.o dosoirip- 
bivo ix*.oblio<i ; lb Inaa 4Bfcllowro<i bHo ^prosoob boacfc-toook 
bo ojr 1 a.l 3 ra.oo a. veHT^r wridLo rcbi.'i^o of ra-ciio ooiaaziai^rrioa.- 
bioia X3rol>lozaaa. 

WliOia* a.» ia Horo bHo oa.ao, bixo avi.l> 300 b la boo 
oacborxai-v^o for fi^ll of ib bo iri.oIta<io<i, bHo va.loLO of a, 
booHoioal broabiao, aa oaoauaiaroci xba labiliby' bo blxo 

^oxxoral roador, <lo;po]nLcla gproably o.jwxx blao auLbiaor*a 
diaorinxliaabion. ixi. roalsLiiajg: laia aoloobioo. of m.aborxal 
Tiaio aoXeobioo oo^Hb bo l>o aoola aa bo oiablxiao asadL 
o^c-plaao. all b]a.ab ia bx^ixly 3.*iaj3orbaaab in -preaonb 
}praobs.oo^ and eua nunoii. aa ;poaail>lo of wiiab ia i^oln^g 
bo I 30 imporbanb in bla.o fnbuLro- TC*o aom.o oabonb 
blaia ia a nxabbor of baabo, or, rabhor, o^^irnon, and 
doxnanda aomo ali^ixb gifb of i>roi>lxooy. Xn blixa 
labbor roa^oob lb aooma bo na bHab blxo l^ooic ia nob 
j>orfoob. JP'or oxcamjpto, bhoKro ia boo libblo al>onb 
xnaziba and domoriba of xnodom dowalo;pjxi.onba, 
aaolx aa ipiobnna a<nd faoatxnilo branaxntoodon, and 
al>obib ts|»a a|giqpairabna fox? oax^bi^dng^ ib obtb ; a^atok,, 
boo ^bbanbioxb ^ jpaidl bo blxa blsiaodr;y' and 

moblxoda ^eorjr alboorb 'wa^iN»i 9 in psraobtoal 

aixN^nfto^ naatonnto ^ and f^o '^aadona na^l^oda of 

: apandayijp»i(f ^ Isdl^ib-toa^wsEnoy" axxxjpfifior froa i^rOm aeXf* 

"oaollto^btoto dtoenaaad ao bmtol^r aa bo roall^r 

naa^ttl. bo btooae atoaa^ic^ ooxnpo^ciitib^ J@fHxrblxi^4» 

-bim to^rj^oirbanb biaw jnablxoda of 

i gN ^^bap^ oX>bain<^ %3pr llnWing atoobrioat bidblx 
OlMcd^aboba biraabod 

>to toUdUi€ae>j0o bqj^^ton f nb%toa jganEM^btoa * to « 
loatoa^ ; tot factor biio abii.l>|o<to df ^ktooo^ 

^ an n#abb«ajv 

to atonofito b^n|d<iia‘va toaan in 

;' oxiur %o bo i^toaaa i^^n|?banb 

'.toranoto^ of bitoad^aob Of aobdik^^r , ^ 

'ooon^^toii^ 4blwtocato'"*^^^ on^ 

■ for 
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Xiaa^vin^ aaido blatto o.'<^^bion of blxo aotocsblon o 
bixa xnabtaar and bixo abreaw» aaolx x^axb deaearxraa, w^ 
oan •v'eory oordiall^r affirxn blxab blxo i>oofe broaba ix 
a acdxolaarly* aooxxrabo, and lixoid xnaxmor man;) 
toranoixoa of wirolciaa betojgX’a'plxio soionoo, and oax 
l>a abron^l^r r^eooxxxmondad bo bixo abndonb, old oi 
3^nn£r» wJato aoobca oom]pobonb ^nldanoo xnbo bto 
doo^per ^poirbiona of radlobolo^praplxio boolmolo^^. 



Bixrda of 3Mtnln3ra. 

J9«rda < 5 /^ JlfaZay JRea«aa«da a O^enera 

JS^rda ^rcm 

JSI^tx, to iS'^'W^a^^ora, 'tmtTv €He ad^acea 
fa/aada. By* 3Eforl>orb O- Robinaon, <Xsanod l >3 
j^nblxoxrib^r of blxo ^B'odetrabod Ilf ala^^ jSbaboa Oovem 
monb.) Vol- 1 r C?cwa>aoa€»r .AtsJrd^. 1 H- 

32^0 -4* SftlS ;nlaboa. ^Ufondon : XX. JF, and O 
^?iriblxorl>y, 10S5T.> 

T XXR ;n^maenb w-orlc to ono of iS-xro -v'olixxnoa, in 
w^lxioix HdCr. IRol>ixxaon 2 ^rox>osoa bo doal wribli 
blxe l>irda of blxo llfala 3 mian ro|^on. Xn bixo 'v^olumc 
nndor ro'vXow Ixo deaoril>ea W'lxab Ixo oalla ** The 
Ooxnxnonor IXirda,** w-hilab bho aixoooodins ’v^olnxxxes 
wxli oonbain roa}poc!fbivoly : Vol. bho hirda of bhe 

hmXl ababiona ; Vol. 3, ai>ojrting hirda, hirda of bhe 
ahoro and oabnarioa ; Vol. 4r, bho txirda of blxo iow-- 
oonnbry jnxx^lo and aornh ; Vol. d, ojien-ooxxnbry 
and rioo-dold hirda, mx^prabory hirda. and ajpooioa 
nob inoindod in bho aX^o^V'O -v'olnxnoa, * hoya * bo all 
bho forxna from bho Teninanla^ and a ^^txoral indecs: 
bo all bho xrolnxncMs. 

Tho awoxra^^ ox^nibholostob, wlxebixcar Ixa l^e a 
mnaemn or a hold w^orlrer, will x>rol>al>ly m^gpeob bltab 
bha hirda ootxld nob 1t>o daalb wiblx in ono ooxxaoonbiwe 
wixolo, aa in obhor hooha on orniblxolo|Sy. XVO nndor- 

aband, Itowo'vor, blxab bito fonnab ado]pbe^ to nob ae 
doirtoad l>y bixa anbl»o^» hnb to wrtbben aoooxdixi^ bo 
ffxo inabmobioxxa Of blxo Oo'vnrnxnonb of tXxo IB'Odoarabadl 
J4nlay JSbaboa* TtoO otoaaidoabion enxpioyod hy 
idr, i^ohinaon to btoab of latand-Xdab 

<X3d0--X^X3>« 'Wi.bli. a Oeorbain mxnxtoeKr of yaarto)toon« 
aocKndto^^ bo-bito anbixoar^a noraonat idoaa lEtoditoe 
tnoab nxodi^m ayabans^toto,. no mfe^aita^bo aooox»b blto 

-ford€wpf4^ ’^Wbtx an1b-o«Ntio»to 


!;i^too-1E^oaaor€Mi 




fikiei^ntoncifto «i^toet ll^toto ox i na , ^1x0 anidSxor of wOaelc 

jMMiiaaa 41»o CXtoto^anidl 1^03(?rofa bo btoa jpaanak of oardoaa^ 
J^bi^ on m fS^toraa 'fito 

^ ^ ^oama 3i«n»3k:* O9aov%i», 

bim tottosrnto<i^W o?i 

im bn bto 

^ ^ i 
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l^abs^ore^s, -fclAoughL w1icm:i. oomi:nesrLt.i:ix^ on. IjIilo jBr*oa,<i- 
l>ills, Jto rcjmstriics ±,1xsl±>, ana*t>omioa.H^, tiHo £i/n<5L 

J5r-oa.<il>ills a-r-o j^raoticall^r 1,1x0 »amo» tilxon^li 
siJixoi'fioialJ^y" ciiffor*onl>. TVo oanxiot> qnifco 

foJIow 1 : 1 x 0 aixtlxor ixx liis olassifioal^ion of flio varions 
faixiilio5j xisxxally oolloofcoci in an ordor oft/on -fcomxod 
Uio Ooracii or C^oraoiifornxos Ixy flxoso vrlxo olxjoof 
•to a T*ioo-I^aHsox*os grouijx- 

.Amongst tlio I^asseros t:iioroaro Ixxiffo'w i>oinlf» nail- 
ing fox* romarlc in flxo autlior’s olassifioafion, flxon^lx 
v«.^o olxsorvo tliat lio raisost a gronjx of li-fcflo Ixirds 
tx*ivriall>’' oallod loras, ^^Zlgit-liina, and Oroon Ifivillxixls, 
Olxlorofxsis, "to tlio rarxlc of a fanxil; 5 ?^, as liacl alroacl^r 
Ixoon clono 1>>^ Slnart JBakor fort>v yoars ago, -wlxoxx 
discnssing l,lxoso Ixirds in a jonrixal of flxo fionxl>ay 
IN'afnral JEfistory S^ocioty ; t>lxis will l>o jxrolxalxly 
aoccjxtoci l>y mosf systomatists. Wo aro clonlxffnl, 
1x0 wo vox*, if soino of tlio namos omjxloyod l>y IVIjr. 
1-5,0 Ixinson aro roally aooojxtalxlo. Tlx ns, Onxolin 

dosci'ilxod :si<i'i/l€JLi^i<yiJLS foxr a Ixird said 

to 1 x 0 fonnd ixx Ooylon, Ixnt givos a vory ixxdiffor-ont 
dosoi*iption. Tlxis, Ixo-wovor, Itolxixxson aocojxfcs as 
snfHoiont idontifioatioix for a Ixird tlio looality 

of "«>«^^lxicli lio jSxos in dava. -A.gain, JfcJonajxarto 
dosorilxed J'aro.s e^'rytTi.roti.^ as davan, ixndonl>todl 3 ^ 
sonio form of 3Einll>xxl. This, again, IVlr. I^ohixxsoix 
accojxts as snffioiont idontificatioxx for tho “Elxxrmoso 
form of Otooompsa, It ajxpoars to us that those* 
yrG>ry douhtfnl sj>ocific names shotild not he accepted. 

IRefore coxning to the hirds themselves, Mr- 
JEtohinson gives us an excellent geographical pre- 
amhle, descrihing in oonsiderahle detail the varioxxs 
poirtions of the country included in his w-orls:, and 
there can he ver^’" few people who "will ixot he ahle 
•to leax*n a great deal from this. He then gives a hrief 
histor 3 r of the local ornithology and, finally, several 
paragraphs on nomenclature and orthography, in 
which he very clearly states his views on the suhject. 

The hooh as a whole is -well woxthy of the great 
reputation the axxthor already enjoys and, indeed, 
i-f oulci have heen ixn possible for anyone else 
successfully to have brought oxxt a worh of this 
magnitude on the hix-ds of JVIalaya. flach hird is 
dealt with methodiofdly and fully. The descrip- 
tions are good without heing too long, alheit in 
dealing with minor points, such as range, xxidifica> 
txon and hahits, each species is treated in the saxne 
, and the letterpress is accordingly very easy to 
follow. 

In closing this volume, one feels that though so 
much adxxxirahle worh has heen carried out hy Mr. 
Itohinsoxx and his fellow-worlcers in museums an 
enormous axx^ount, of worh still remaixxs to he done 
hy field workers. ITor the most part, except for 
3^0. 3063, Vox.. 12:^1 


jreoords of the field work, done hy JMessrs. Hohinson 
and KIoss, the volume is a record of skins. JWEr. 
Rohinson hixnself refers to this, and "we Join Tvith 
him in the hope that the present volume will stimu- 
late others to fill in the xnany gaps in the hiologioal 
history of the hxrds of MCalaya. 

IS very w-ork -written is merely the hasis for f xxrther 
vrork, hut "we feel that in the present volume tha 
nomenclature w^ill he found to he, on the^ whole, 
oxtraordirxarily accurate, 'whilst the field "worker of 
the futixre will not he distracted hy constantly having 
to alter naxnes of the hirds the hahits and nidifioa- 
tion of which he is tryixxg to learn. W'e congratulatp 
IVfr. lr5>ohinson oxx havixxg heen completely suocessfxn 
ixx hringiixg oxxt a work w-^hich is very hadJy needed 
and one which xmdouhtodly , for many yearp\ 

to coxne, he the standaxrd w-ork of the hirds of the‘ 
IVfalay region. 

A hTe-w IDicrtionnry for ttio 'TocKnicrja.l 
T mn si ntor. 

JPitvntzn^^ jOirlTioxxcxry weer/xxp dPi^ 

J 9 ctl In seven X.*anguages hlng- 

Ixsh, I^Veneh, JSjxanish, Italian, Hox-t ugixese, Hus- 
siaxx and C^orxnaxi. fVuxi piled hy 

Ooxnj>lote in ahout 30 foirt nightly Harts. J-^art 1 . 
Hp. x-f-TO. Hart 15. Hi». 71-X3-4. <I«on<lorx : 
Sxr Isaae Hitxxxaxx and Rons, X^td., X%^2H.y 
ixet each Hart. 

translator of technical literature, whether 
J.- he he a specialist in his own branch of science 
or technology, or merely attempts to l>e an inter - 
! preter of other jxeople^s endeavours in the world of 
! science and industry, feels the need of a ooxnpre*^ 

I hensive techxxical dictionary in which he Will hp 
[ sxxre of finding the word he wants* T'his new- 
dictionary sets out to cover that want, hy gfviug 
in one set of volumes (when co#njpiete> a£| the xm* 
portant technical "terms -used 4n a "Wtdd triBlnge ef 
arts axxd sciences. ft is arrahjcged on an IBihgtish 
hasis, that is to say, the lg;nglfsh tartns ace f^ven 
first, in alphahetical order* foiWwadl hy the 
lents in the six other languages. 3BDaret^ we 
the puhlishers have nmde a jgydve rnlstake and eon^ 
siderahly ourtedled the scope of the IsaesMtae 

most of the translatCKr^s woric ks tranala^ 

tiona from the foreign idloah mnto his hWn lahgndgs* 
Unless the puhlishers include an hadesc mtk the endW 
giving all the words listed in #vcaicy langda^^eiai then 
the dictionary will he CNcmidjaedt in its titility to 
trazxslations made hy Into the fcaceign 

language, or s imilar Watishiditona made hy the 
f orexgzxer into his partietdae ^ 
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frozn a, z>e>iru»ia,l of fix-sti t>wci 

I>«r*e. oz>i1a<na« & wox;]c <*£ tHi* kina fa.irlv' r biafc 
ae a wliola. aictionaarj-- inoltxaea xziosf^ of tfa© 

woi^as ono M likely t«> wanf. Tkera a*«. kowav-ea- 
r ana XanuzusB. to >ckiok wo okoiiia liko 

to a^oof «.*tonfcion. TJnao*- too kooak^ “air.” or 
wouia naturally o;x:pocf to Sna too 
‘airloao injoo«ioxi oU on^^ino ” ; • 
i>r ^***“'* blast air nsoa in lar^e 

J or to fina too torm nsnaUy om- 
j.loy®a in Gorman for “ <^ontUation^ air cbict ” 
i **"* "“® “ ai8ai>i»ointoa- Again 

tfao free-air oapaci^ 

toe usual ratmg for a ooinx>ressor migkt hav-e keen 

'"a*^tonaon unaer yrec. Then tooro 

instoaa of rK^ Y***^^.*^**** X-.atous©a equivalent, 

insteaa of tbe purely Teutonic word in Oei-n»an - 

or example. “ amplitude of swing ” is given as 

Wbei-e tbe more eomm,^ 

wozS toe' *l»oxr onaeavozzrs to us© too native 

woza, the C^rerzzzans are now even zzsing J-mn- 

JatoW^'*'*^ in place of the 

J-atzzz-German f>roiren/««te. Similarly with the 

yjr .sr Sf hILS s: I 

r 1 *=f falling body ” cazmot be tr^! » 

«a he sug^ts i^toad n«cesse «fe Jtote aw S 

frc^i the strictly scion tiff o. T’b.J^cists <* 
i tooA tort-books actually do use T 

attohp^g too translation of too ^ 

tn«»ay[»,, _, ,grnte,.v .Ji^oruMa*o4^'---,stanaana 

’J^«^*^B^n«n«h-^Sto»iaar^ oe^>. ahd that “« 

Gennz^ am ^ormen. <of. -lVrnrf»«saaas»oa.«a» >ar rfi^“ : ' i 

“ ««rman ffhzgia^ring Sta^akrda 4 to 

rhoso few *totietons apam, too work covo^ o 

the Portugutoo equivaJeoats will bo 

cojU value to tooso whq have oooasion to ^ - 3 

tozoal toan^tions for JPertug^^J^,^*^ ^3 

anguoso XBast Atoeu -»taaU, or 
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^ Our Bookshelf. 

^old ' W^xlHcslm E:rigolria.«brij:x, 3 6^8,) 

■ ’ I Oppolser’s colofarI^^^^^l>^^*'J^^°“iy 

od.ifciojtit in. i *^*d finoXl^y , 'Irho £LzTS'tz 

^ f 0Oe, of to© voluzno now before us All 

« nlte ?hat^toe ^*-°<'-f>rmt. bht it is gratff^Sig to 
b, Sd^on. most recent has reached a^SI^nd 

’ . treatment of toe subject is a 

® ^ szznphczty and orderly design the n^l« 

^ Vie^® ^^Tto^ei ‘’ 1 °“^'“*®*" beinif kept ^nstan 

^ of cliajpteirs a, tlioarong^ix fowndLa^Son 

, .vot-^T *" ‘^''* 

’ co^l.©T‘^§”^^3l 

aS?s“‘is.ss ■^“ *"«> »' p 2 sss;s*is“ if' 

^ perhaps most disappointing is to ffnd «e 
Xj.'fcl.Ia r*av 3 U 8 ion. in. a •*** xio xmcx so 

oorvocilxr J v e^njoj^od a do- 

soxno nof oatojci. montionod. Wo 

"tliLO rofnim of £Callo-v*» r" 5 s^*v> ^ 

ax^^TOod toe award of toe AstrorMcwrdTOhe^to^l’ 

SaaE;rj^i:^S-~^ 3 .KSgs 

' « - . • OcMMCJBuejtea % 

3 **^—— ririTti'.'yy 
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iaa.€k.y tlTioroforo l>€5 gr-a^teifuil t/O «T. Efc- S- Ho-liiaan:© 

£or wi£H i/li© s«l>joot> ixx Ixis CJortwety Bifenaox-ia^l 

I^otiire. JEIo Ixolcis t:>IxeLt> i»oieinoo ±jocy£fisx^€»Q «x^o33l 
ot>£iios in a.t> loas-t fiv© <iijff©r©xut wctys : ( 1 > Xi^ orea.'fces 

new etliioa-l sitina^tiions ; (2) il> msby oreate now 

dn^iea l>y i;>oint>in^ onl5 j>rovioi3i»l^ nno3cj>oo'bo<i 
oonsecj nonces of onx* etcfions ; i'*' o^ffeotjs onr 

wits ole et>liical ontloo^r l>y inflnenoin;g onxr views sl& 
t>o t>lie ncbtinre of tilie wiorl<i ; (4) soientiifio etnlilnro-' 

j>ologr 3 r is l>onn<3 t-o issbve aa, ]pi*ofonnd effect-, on 
otlxios Isy stLO-wing that any ^given ethical code is 
only oxae of a nxxnahex* ; (^) it w-ill evidently favonx* 

etlxical -princlixles and vrhich tx’anscend 

the limits of natioix, colomr, and class. 

IVLr. Maldane holds that the greatest danger to 
which oxxr ethical system is ex^xosecl from science 
is the deliherate excjxloitation of scientific ideas ixx. 
the intei'ests of xxixscientific prejxxdice. Xn this 
conn-e^cion he regards with jxarticxxlar misgiving 
the application of ill -xxnder stood principles of 
genetics hy exigerxist amateurs. We do not yet 
Icnow enough about the xixixeritanoe of nxeixtal 
ability to say that a f ew^ gexxerations of selection 
against it would have appreciable results ; and 
‘‘ the <lxotates of biology are on the whole in line 
•with those of humanitarian ethics.** Eugenics 
certainly has “a very great future as an' ethical 
principle,’* as has hygiene, but tbe successful 
application of a principle demands e^cact and 
complete Icnow* ledge, and this wo oaixnot be said, 
as yet, to possess. d. O. XX. 

J ‘n.trod'u.c^t-ioTh to QTH^'^oretzf^l X^-rof . Arthxir 

Xiaas. Vol. 1 . Translated from tiie third and 
fourth editions by X'Xr. T. V'erschoyle. S^econd 
edition. X*p- x:iv-4“333, (X.»oxxdoix : Oonstable 

and Oo., Ltd., 1028.) 21«, net. 

TnE first English edition of the treatise by X*rof. 
XXaas receivcMl conexmendation in oxxr issue of Axxg. 
22, 102-S, aixd the fact that a second edition has 

already been called for is sxxfhcierxt testimoixy to 
the value of his worh. A comparison l>etween the 
tvro editions shows that the rovisioxx has been care- 
fully carried out, The most important alteration 
is the additioix of part of a section on the Hamilton- 
ian function and -Mxe canonical eq[xxatior]^ of motion, 
Tt Is a strilcing tribute -to the almost superhunxarx 
genius of Hamilton that his worh is continually^ 
nndlng fresh apf^lxcations j his po-wers of generalisa- 
tion were such that even -to-day his methods are 
being used in the new C|uantxxm mech^ 

anics and the -wave thcoxy of matter. (Some twenty 
years ago XLiord Rayle^h commented on the long- 
continued neglect of ISaznilton’s worlc on optics, 
and rcxnarhedl that he allowed his love of gener- 
ality and of anal,^;^ioal developments' -to ruxt 43iway 
with him.*’ Oertain it is, that much loss has ensued, 
from ignorance and neglect Worh already done. 

The JEnglish student will wcdloome the new edition 
of the Introduction to Theoretical I^hysics,** be- 
cause it gives him in conveziient form such a lucid 
account of those brariches of ma-thematical physios 
which arc of outstanding importance at the present 

^ , H, a. A. 
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JEJaologft/. Hy l^rof. W. 33- 3MEo3E>ougall- T^p- 
320- <3L-ondon : Henry lESlimpton, XO^T.) 

•net. 

Tms teact-hooh is designed to serve as an intro- 
dxxction to the ecology of plants. It treats the ^ 
subject of plant life comprehensively rather than 
intensively, and the •term * ecology,* defined as 
** the science of the interrelations of living things 
and their environments,** is given a wide eonnota- 
tion , Ohajxters ii . -iat - deal mainly with the structure 

and au-teoological relationships of plants. They 
form a good introduction to general botany from 
the ecological viewpoint. The physical fac-tors of 
the enviroixmont arc dealt -with in the sucoeedixxg 
five chapters, and the last third of the booh sum- 
marises various aspects of synecology. A useful, 
but too brief, appendiac contains suggestions for the 
teacher concemixxg labox'atory and field worh. An 
indcac is provided and the teact is illustratc^d by 114 
figures. Itcferenccs to selected literature (in 
English only) are given at the ends of most of the 
chapters. Tlxo hooh can Ixe heartily recommended 
to teachers in Or cat Hritain, though it has one 
draw^bach : that many of the eacamples qxxoted, 
both of individual species and of plant commuixitics, 
arc endemic to USTortlx. A^merica, and are therefore 
probably unfanxiliar to the English studeixt. 

‘ W. H. T. 

JEt<yn.t^€.rvJstrcLhle.rh {^£^h'ys%fc^ •un^l Ji rLutc^rh-- 

Von J>r. Hichard Hcx’as. (Harxxrrxluxxg 
Obschen, Nr. ObO.) I»p. 130-4- lO Tafelix. (Berlin 
und Tieipzig : Wal-fcer do Oruyter und Oo., 102T.) 
l*SO gold marhs. 

Tms volume fully xnaintains the standard set by 
earlier membexrs of the series, and provides the 
usual mine of coxxdensed but accurate and onxincMixtly 
readable information. AXmost one -half of the booh 
is devoted to the physics of the subject, and the 
remainder to the techniq^ue of the production of 
X-rays, and to their medical and -toohnioai supplica- 
tions. The ground covered is approscimatelTy that 
of the Oambridgo X>iploma in ^AXedical IFtadiPlogy, 
but the si:x^teen nages of excellent plates, mostly of 
tul>es and installations, will mahe it of p«uH-icular 
value to readers xvho have not the opportunity to 
see or use elaborate, apparatxxs this. type.. .One . 
wishes that thesore ex;isted an euiyally -good. - -/and\- 
iuexpexmsive treatment of the subject in . “ 

<yreeitt fey I>r, 3Cvor fe, He^t. 

vi -f- 138. (X-ondom - Jdethxxen and Oo., Ltcf-,. 

/ X827„> 3s.fid.net. , . 

Tbcis booh, from.an experienced writer, is the first of \ 
a series, now in preparation, entitled " . The Ox'^a.t 
Scientists,** 'which is to survey in ro^iaiisite depart- ^ 
ments the main achievements o f ac ientifio progress 
from early to modem titnes. The histoidc senee 
in X>r. Hart’s narrative is well' preserved'- IVe 
notice (p. «fi4) that IfifiO inste ad of (correctly) l.fifi2 
is given as the date of mcorporatioh of tbe fenyai 
Bociety. Also <p. 112> the .xiame Tyhdal should 
read^ TVrxldali. The booh is handy in sisse and well 
prnxted- 
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n-et-feuir^ tv3:xi*o^;9i^H.out> ct,v^ ini3t;3C‘\xotri'V'6 ii2i cLoiGcioziAt>irsbtiin.S 

t>]nte ire»ot>^ionLJS of cxifSoJNsmuti fx-oo oo3noxxxxxx:xi1>xc»6 ; 


JSfdtdt4»»^ dii*^49 9^€ft HctZtA It4>n%€te^ **e0^ont«^Ze 

egxs^pririR«0>e^ 2 >^ lMr9 co9^e4g^o9^<fe>^^. 

cct-'Ttr t€f mor t€> ^tH€fh 

c^f* ^9Tu»r*>%u3:or4^t^ ^i>r 

<»r 03^%^$^ 0>tH^ :^^rxrcraBt.jai;. - JNTo vMyt€<3e. 4^ tctHcdn, 

' <>aT^Vn^Th^iC4S^t^i0>T^^ 

‘ Xsx.Ai« 4 »<»o<& of JF'oxroof Xr'ox-xn.atfoo vii>ool Soi .1 IMCotoeuro. 

^»r <f j«»€MJU9rmorx 'unpoxx jOir. C?- 2E3- I*. lESr-oolcs^is ixxtiO*-- 

o»t>ixxgy jpa.j>ojr, Tlxo XxxflLtxoxxco of JErox*O 0 t>ei oxx X^fit,io.fei»ll 

Oxxcl ;!^TUiix.-off ’* .Xo-MT*. JR 03 /* Jldr4e:t. jSToc-, &4i ; StSi&y, 

JVfx*. 'V'jBfcXi.^K: 0-gr«xlx«brrx <j>. i€i> fiifotros ■fcfxo.t/ fftroo caipx'ixx^s 

rxoAX* rSTorastoxx, Xl»ot.lxl>ojry , csloojrly «lxowjn. oxx t^lrio 1303 
odUtiioxx of -felxo 0--i*xolx. Ordrxcxrxoo xxx<xx>» "woro zxot^ xxxcxx^lcocl 
uooxx trln.^^ of 1 330» ^kzxc] zxo-w fxocl Orlrxxoist:> oeei^o<l flo’wxxxi^. 
XCo »xx^^o»i>oci -fclx,ot> tilxo foirxrxa.f'ioriL of o. IcLir^o »p»rxaLCo 
X^ia'XX^autiiotx ozx filxo Ixillsido jxjL»tr cxboAro t>lxo s^pjrixxjgsi 'wet& 
xro£t]po^sit>lo fojr tXLo dlrtxizxuit^ion. in flo*w- .Ox*. jux-oolcjEi 
r*t^t>jio<i flxoaro m€si, 3 r *v«roH l:>o ie»oleti>o<l ixxst^oxxooa in 

-wixicslx flxo jpl«tnt^in^ of t^xroos* 'vsrouxlci suffoot; tilxo flow' of 
£3£.>x'ixx^e ckd-v^oxT^ol^^^ o.ncl t^lxis -would ncttr\xr’ 0 . 1 l 3 r xrosialt^ 
if t.lxojy- woiro x^letnfod in ^xronnd foxrmoxrly l>a.xre oxr 
ocoxxjpioci k>y xcoi-ojxlxytiio Arog:ot>o,t>ion- INrxxnxox*ou 3 03c- 
efcnxj.xlojbs oould l>o oitod, Ixo-wovox-, in -w^liiolTL i-fc Ixod 
l>oon oltxixned t/lxcxt^ Ivirio of -fcroos Ixabd 

lx«ft.d flxo off©ot> €X<it>x‘il>ut>od by 3V3Cx*. VjcXxix: Or-alioxn f>o 
t>lio j[>l4atnting^ of t>roo». tJtx^BLt, is, flxo oossation of 
ejpx^iix^M^ 

.Xn -vrio-w of t>lxis disoussion, 't> 1 xo f oil owrin^ dctt;£t xrolab-fein^ 
tio flxo ixxfluLOxxoo of v«trioxxs s^xooios of t;x*oos ujpon t>lxo soH 
nrxoistiUX'*o ms,y bo of in'fcox:*os-fc- 

Xxx my oxcj:>ox*ionco t>lxo nxoistxix^o oontont* of soil of ono 
sund -fclxo SS.XXXO i^oxxox'S.! jxbysioo.! tiyjxo wdll oitlxoxr in* 
oxofiLso ox* doox*os.so oooording: to -(bbo oxri^inol ns.t>ixx*o of 

tbo sxxbstx'cttuixn tbcxt is, *wliot>lxox* it w^a 4 S o. fx*oo w'o.toxr 

scxx-fetoo, a. sandy wasto, a bax*o x^oclc sxxx*faoo ^and tbo 

X>]ant sxxooossion. X.titbosox’al and jxsaxxxmosoxral sxxo* 

oossions tboso bo^innin^ on baxro rooJk: svnfaoos and on 

2 >ixx*« sand, x*osj>ooti'v^oly ^x-oaot jplxysioaUy and oboxni* 

oally xxx>on tbo stxbstx'atxxxn stas^ 3t>y stag^o, tbo ]px*incijpal 
foatxxx'o boin^ tbo addition of soil xnoistu.xo ; sxxob 
addition oontixxuos -until tbo olixxxaxc ooxxxxnuxxity is 
do'v^oloj>od - On tbo otbox* band, bydx*osox*al suocos* 

sions ^tboso takJxx^ olaoo in fxroo -watox*, ox* on vox-y 

xxxoist soils bxrixxi^ about tbo ^x*adual drying: tbo 

soil X until tbo do'volopmoxxt of tlxo olixxxax stag:o lixxxits 
tbis xroaotion. Tbxxs tbo jplantlxx^ writb tx'oos of a 

bydx*osoxral sito tbat is, tbo bastoxxing: of tbo suooos* 

sion to a olixrxxaxc oitboi* axrtiiSlotal ox* natxxxral — *-bx“injgs 
about Hbl oox’tain loss in soil xxxoistuxro, wboxoas tbo 
jplaxjiLtin^ of litbosoxral and 2 :»samxnosex*al si too inoxoasos 
tbo xzxoxstux^ oontont, ulxxIoss tbo s^ooios oxinjpioyod bo 
foxoig^n to tbo nox*mal suooossioxx . 'W'atox'*'V'ox*aoious 
indigonons p>laiints not natm*^ to tbo ipaxrtioxxlax* soxro, 
and domanding oacotios, dx’aw' stx:*ongly txjxoxx tbo soil 
xnoiatuxo xxo xxxattox* w-bat tbo suooossxoxxal bistox-y of 
tbo sito* 

*X*bo dogr-c^o of moisturo absox* 2 >txon by tbo T*oots of 
tx*oos Ixas to bo talc;on ixxto account in tbo study of tbo 
xoaotioxxs of all fox-osts, xxatxxx*al axxd artxdoial. .AXtbougb 
tbis 'was xoalxsod to soxno o^c-tont so oax*ly as 1330 by 
Ootta, az^<l XHsaoriairlcod unoxx by :3ox*ggxo'v*o ixx 1331, It 
was not xxxxtil ITrlcfeo <1304>, Alboxrt <1313), JBCaxnrxngrton- 
Mooxo <131*r),' H^ans K^urgox^ (1323>, u^altonon <1333>, 
and xnyself <13^3 — 37 >, bad in-vost^gated tbo xnattox? 
oxci^ox-imon tally, tbat tbo potoxxt drainixxg offobts of^ 
cox*tain tx*oo starxds -wozo bx'ougbt to ligbt. ISTo dotails\ 
can bo gi'v^on bojco, but tbo follo'wixxg xnoan moiatuxo . 
coxxtont data f bx^ adjaoont slt^» boaxrixxg di£loxoxx.t ty£»es 
of 'v* 08 :af^alsi 0 b‘*-* 7 ~^t^ .soil boizxg of tbo saxzxo goxxox'cd 

ISTo. 30e3, Voi;., 1333 


y ese te^trtoxx. 


.Afacoi^«a <• iBjxxbos *) sbr-ubs i>o lO 
ft. ; tbo xxxodial stage of tbo sore 
X^xrixxioyal foxost of xnodiuxxx moist 
typ^ • tbo climax f oxr tlxo soxo 
X^laxx-tatiozx of 

!Oo«ag. ( 1 ^. 0r€M4€'i<M^ct. I>otx.> s about 
1 4 years old ^ fxlantod 3 ft. x 
3 ft., and xxxucb tbixxxxoci 
X^laxxtation of t 

about 14 years old 5 p»larx-tod 
<1 ft. X 3 ft., -tbinnod onco . 
l^laxxtation of ffZotytsZx*^ : 

about 14 yoaxrs old ; tbixxxxod 
tbrioo ...... 

l^lantatiorx of .^ocko^o oxc/«rxosryio»» : - 
about 14 yoars t tbinrxod tw-ico. 
iJP’ojc a full acooxxxxt of tbo 
bbbaviour of tlxis s^pooios, soo 
J- jF*. 'V'. X*billif>s, 

£Soc^ ^.d., le, 31-43 s 1923.) 


fidLeaa JnCols-fcsre Ooatent 
Cx>cr eest>. 


J^t. 

0 izxclkes. 

24 txxdxea. 

33 

2G 

42 

30 

34 

\ 24 

33 

24 

20 

20 

IB 
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l?'x*oxn tbo fox-ogoing it is cloax* tbat x^lantixxg of 

and ^ . 'r*%&Z 430 n€>acyl€>r 0 ^ -woxild -vory 
soriously dooroaso tbo soil xnoistux*o, w^box*oa» tbo 
i:>lanting of tlxo jxinos 'would affoot tbis bxxt sligbtly. 

Xr‘ij.x*tborxnoxro, X bavo boon ablo to oolloct infoxTtrva- 
tion x*ogax*ding tbo dxrylzxg of nuxnox*ous sxnall stx'oaxns 
in tbo Ooox*go-XCnysxxa*XXumaxxsdox*jp coastal rogioxx, 
as tbo outcojfno of tbo ;^lantizxg of -v-ax*ious sjxocios of 
JE£i'0S4ZCKl%/jpt%t^^ and tbo fxlanting of .d. » on 

tbo otboxr band, af^x*ocxablo dixxxinu-tion of dow duo 
to tbo foxrmation ox bloolcs of ^-rvit-igrTz^'^ and JF*. 

bas not boon dotoctod d uirixxg j>ox-iods of 

normal ^ raixxfall. Xn dx*y ;f>oriods, Ixowo'vor, a minor 
drying induonco is domoxxstrablo. 

Oloar or solootix^o follings in nat-ural and axrtidoial 
forost of ton pxroduoo apxx^x'ociablo incroaso in soil 

xnoisturo at dojptbs groator tban 3-3 Incbos ^i>rovidod 

stx'oxxg 'wood-gxro'wtb or rajixidly do'V'olojxing oojxjpico 
sboots do not ap^fxoajr ; tbis incx-oaso is dxxo to docroasod 
absorjption by tbo x*oots. *X*bo follo'W'ixxg oxamixlos 
must sudxco = 


'V«iS<»XetXloxx . 

/ 

ItfoaTt SvKoistixrs Ooxxtyent* of Boll st 
X2 Xnoftx«a <s>er oozit..>. 

[ l^fore 

{ 2 B4oxx41xs 
} sfter 

/ l^^UiMXgg 

<: or z ij. 

[ 2 yosrs 

j sftor 

cf5T§f 

^F^rimeval f orest of 

xxxediuxxx -xxxoist typo 

38 

17 

00 

20 

42 

13 


it 03 z 1> xxxoxxxx 'values from zxumorous do'f;erxnixxatic>xxs ovar 
1 xnoxx-fcb. 

is as i 2> doxuto -wood-growtb axxd 'vig^orous cojpbioo rwro- 
duoSd on botb sites. 

jpointod oot by IMCr. Vauxe C^rabanrx, tbo lote of ' 
xnoisturo by intoroontioxx of raixxf^sll by troos is wrortby 
of ooxxsidoration ; obsoxrv’atioxxis at X>ooj>walls» JESinysna., 
ba-yo sbown tbat fxroxn lO to 23 ]poir ooxxt of tbo fall fails 
to xroaob tbo gzoxrnd, boixxg si>x:oaid oyor tbo surfaoo of 
tbo foliag^o, tbo tarigs, tbo baraxxobos, and tbo boles of 
;’tbo troes. 

■ . .?***®®® absoJTpfion bxtotoojption at 
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X>oop>%v'aulls( clII oncxoi'o ■t>€»o«i.xise> a»4. 

lf> incslios of a,x‘o a.^docl t>c> 

ordixia-ry x’ain.fa.ll «b 43 -felxo ros\a.lt> of oo»xdorxsa»'fciorx "felxo 

fc>i:^st> oarjLOX»:y" of fiydiromoteiox'io xzxiafs. 

JOWC3SI JPlBCXI-X-XI^S . 

Tscs-fcso IFtoeoar-oJn, ICondoa Xira^x^i* 

Tainf^a-rxyiJUia. 'X'oz’jritox’y, 

(Xf’orxxiorly JB'oros'fc JEftosoaxH^ti. S'fca.-fciora, 

X!>oo]r>'W'ei.lls, lECixysxia, S.A.)» 

JVTay 2JL • 

Tl»e Oojmx>le3c Straruotruixre of fixo Oofxpoar — Ti.*». 

Xnfojnmofralllo Cojnpounds . 

Tuxs o<3[U.ilil:>X'i\axiaL dlo^x'oxrx of flrxo ooojxor — t-im sysfoxo. 
is 01X0 ■t.lxat> slxo-ws &t Ixo-wildorin.^ ooxojploacif y of 3plxa-sos- 
Tlio ^pt’oaf ixiajori-fcy of i>iioso oscist; only at; Ixi^lx t^oxo- 
^oraf/xxxos ox foxm solid sol ixf ions of vaxialxlo ooxri- 
jxosit-ioix, Ixxxt; tlxoxo oxcist- at; ordinary t;omi>orat;iJiros 
t-liroo jxlxasos 'W'lxiolx slxow' a vory limifod rarx^o of 
oomx>osit>ioii.- Tlxoso Ixa'V'O Ixoexx xxsxxally coxxsidorod 
l>y xxiot;alIxxi‘^ist>s» folloAxrixxg t^lxo olassioal 'work of 
Hoyooolc axxd 31 ? 3 'o-v'illo, as t-lxo iiit/OT*xxxot>allio ooxxi;povxxxds r 
S lriroxx5&o Oxx^Sxx ; orj lx«oxx20 O1X3SXX ; axxd « Ixroxxzo OxxSrx- 
Irtoooxxt* st.xxdios of t>lxoso ooxxxjxoxxrxds l>y t-lxo xrxotvlxod 
of !>C“ray axxalysis of sixxgjlo oryst^als Ixavo t>oorx oarriod 
0X1 1 y>art;ly at; -t-lxo I>a'V'y iFaraday X-alxoratory axxd 
oax'tly irx t-lxo X>oixart.xxxoTxt> of jMixxoralogy aft Oaxrx- 
orid^o 'w’it-lx tixo ixxvaluialxlo assistazxoo of tlio X>o]part- 
Txxoixt; of IVfotallxxrgy . Xt; ixas ixoorx slxo-wix ooixolxxsivoly 

tliat dotirxito ixxtrorxxxotallio ooxxxjxoxxxxds o^cist, txxxt tlxat. 
tlioii* ooxxxjxositioxxs ajtxd strxxotxxros aT*o xxxxxolx ixxoro 
ooxxxjiloTJC tlxaix tlxoso xxsxxally assi^cnod to tlxoixx. 'X'lrxo 
csoxxif>lo3cit.y is sxxolx t>lxat> t>lxo ooxxxjxloto strxxotxxral 
analysis -will take> soxrxo ooixsidoralxlo tixxxo, so tlxat it 
lias soomod of ixxtorost to 4^'vo tlxo follo'vtdxx^ ^ro- 
limixxary rosxxlts, 

Tlxo ooTxxjxoxjLxxd 5 Ixroxxato ixas fcoorx xxxost oai^-fxxlly 
stxxdiod from soxxxo xxxixxxxto sixx^lo crystals ■witlrxo'xxt 
faoos p;x*ojpar€sd l:>y ll>r. AiVoiss ; it is foxxxxd to Ixavo a 
o\xl>io strxxctxxro 'witix a faco ooxxtrod lattice of sides 
IT- 02 -A.., tixxxs coxifximxirxgf tlxo oo-wdor jxlxotogrrajxlx 

otxscr'vatioxxs of Wostgrerx axxd JPlxra^rxxesxx 

JliTcU.. xx ,* JKT. tS’Vt&Tv, Vet^^ » XO IX, l^^'o. 12 ; 

1020). "Witlx a coll of tixis lar^go sisKO it is difIioxa.lt to 
l>o cortaixx of tlxo xxxaxrxloor of atoxxxs irx tlxo coll. 1-lo'W- 
O’V'or, its closes rolatiorx to tlxo strxxctxaro of -y Ixrass 
xjv'orlcod oxxt lay IXradloy axxd rTlxO'wlis (-Z^roc- jSToc., 

Ak., XX2, OT8 ; 10281, wlxiclx Ixas a coll of almost exactly 

lialf tlxo diixxoxxsiorxs, 8-8T Ak.., axxd it^i'v^os ixxtorxsitios of 
rofloetioixs for tlxo SO corrosjpoxxdixx^ jxlxxxxos of almost 
idoxxtical 'V'alxxos, xxxakos it almost cortaixx tliat tlxo 
total xxxaxxxfcxor of atoxxxs irx tlxo coll is 8 >c 82sa»‘4;16. 
Soclx a xxxaxxxlxor oaxxrxot Ttxo xxxado xxjx froxxx molocxa.los 
of Oxx^SkXx, axxd tlxo most jxrolxalxio -v'alxxos to fit -wit lx 
tlxo doxisity 8-OS aro 328 atoms CJxx axxd 88 atoxxxs JSxx, 
wlxiclx. xrxalcos tlxo sixrx^lost formxxla Oxa^ift^xx^i, Ixx 
ordor to clxe^ok tixis, IVtr, JT. Stoclcdales Ixas kirxdly 
carried oxxt a xrxxcrografxlxic arxalysis of a sot of spsocl- 
xxxorxs of coxxxjxositioix raxx^ixxs from lO to 22 atoxxxic 
I>or coxxt tixx at 0-2 atomic i>or ooxxt irxtorvals, axxd 
axxxxoalod for tlxroo wooks. Ho Ixas foxaixd clear 
ovidoixco of a t'wo-jplxasc strxxctxxro, oacoojxt ixx tlxo case 
of tlxo sjpocimoxx coxxtaixxirx^ 20- © atomic l>or coxxt tixx, 
wlxiclx aigroos very closely witlx tlxo v'alxxo foxxrxd l>y 
3SI-rays- Xxx axxy o-voixt, it is clear tlxat tlxo foxrmxxla 
Oix^Six rxxxxst l>o al^axxdoxxod i its x:^toxxtioxx xxjp to tlxo 
]px‘osoxxt Ixoixxg dxxo oxx oxxo Ixaxxd to ixxsxxfficioxxt axx- 
xxoalixxs, axxd oxx tlxo otlxor to tlxo doslro for a simfxlo 
formxxla. *l?lxo positloxxs of tlxo atojrrxs ixx S Ixroxxsso 
are» very sixxxilar to tlioso ixx y Ixxrass* ITlxoy Ixa-vo 'beoxx 
foxxixd w^itlx sxxffcicioixt accxxraoy to giyo a xoasoxxalxlo 
accoTULXxt of tlxo TOO olxsor-vod fxlaxxo ixxtoxxsitios. *X*lxo 
Sfxaoo groxxjp is T*^. 
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CJxTX.Ar X4:, loss 

Tlxo ooxxx^oxxxxds •»> Ixroxxaso axxd e Ixroxxaco *woro 
oxcajnxixxod ixx tlxo slxeu^o of sixx|Q;lo crystals j>x*of>arod l>y 
^RCr. Hoycook "Oy clxssol'vxxxg alloys of ax>]pro;^riato 
coxxxoosltioxx -witlx ooxxooxxtratod Ixydroolxlorio acid. 

->? oroxxa&o grows irx latlx-sixaood crystals witlx cor- 
rodod ' facos sxxflicioxxtly good, now-ovor, to skowr tlxat 
tlxo syrrxxxxotry is ortlxorlxoxxxlxic. Tixis is coxxfixMxxod 
l>y 25C-ray axxalysis, wlxiclx slxow-s a coll xxxxic|^xxo oxxtsido 
orgaxxio crystals, <ac == 4-33, = S-SS, c=«38-l Ax. Tkoro 

is, Ixo-wovox^, a i>soxxdo coll w^itlx tlxo same a axxd 
axcos, l>xxt w-itlx tlxo c axels 4-T© A^., oxxo oiglxtlx of tlxo 
trxxo valxxo, tlxo dimoxxsioxxs of wlxiclx rosoxxxlxlo xxe»arly 
a oloso-f>aokod Ixoxcagoxxal axrraxxgomoxxt. Tixis is tlxo 
stxrxxctxxro foxxxxd l>y lE-varxs axxd Jozxos 4, 

1302 ; 102T) l>y tlxo ixow-dor xxxotlxod, w^lxioli is of 

coxxx'-so jxoworloss to doal fxxlly -witlx a stmxotxxro of 
sxxojK ^ comx>lo3cxty. Ixx tixis case tlxo aoco 3 p>tod com- 
jxositioxx is jxrolxalxly corroct, axxalysis of tlxo actual 
cx*ystals gi-viirg 2©- 2 atoxxxic ]por coxxt *tixx, wlxiclx gi-vos 1© 
xrxoloctxlos of OiXaSxx TpGtir coll. !]Vf icrograplxical axxalysis, 
lio-wovox’, givos 24-3 jxor coxxt, -wlxiclx agroos Ixottor 
w-itlx tlxo formxxla Oxx^^Srxjt^. Tlxo lattice is face 

coxxtrod » axxd tlxo s^aco groxxo jprolxalxly <^*’’ 1 ^,. 

c IxroxxsKo gro-ws ixx Ixoaxxtifxxl xxoodlos, -wlxiclx, xxxoasxxrod 
ojxrically, slxo-w Ixoxeagorxal symmetry. Its strxxctviro 
is tlxo xxxost curioxxs of all tlxo coxxxjxoxxrxds. Tlio 

lattice is Ixoxcagoxxal r*, a = 20-8©, o === 2©- 1 Ax., very 
closely sixrxxxlatixxg oxxo of oxxo fiftlx of tlxoso dimoxxsioixs- 
Sxxclx a coll -would ooixtairx t-wo xxxolooiilos of OixSix 
witlx a xxickol arsoxxido strxxcturo. Tlxo ooxnr>ositiorx in 
tixis case, Ixo-wo-vor, differs w'idtf-sly from OuSxx. A..xxalysis 
of tlxo crystals gives 4© atomic j:>er cent tiix, xvlxilo 

miorograjxlxic analysis loads to tlxo value 4© atomic 
p;er cent. 'Witlx a doxxsity of H-2T tlxo cell Ixas frorxx 230 
to 2©0 atoxxxs of tixx axxd 280 to 300 of oorxjxor, tlxe 
sixrxp^lest forxxxultx Ixeixxg ©O Ou^Sxx^, l3xxt fux*tlxor study 
will 1x0 rocTTtii3C“od to axrrivo at tlxo exact rxuixxlxors. 

iF'rom tlxoso studic^s t-wo tlxings ajxjpoar ; tlxox-o is 
first tlxo oxetromo rc!»gxxlarity of tlxo ixxtoi-rxal structvxro 
of comjxouxxds tlxat rojxoats oxcactly -witlx cells of sxx<;lx 
magnitvxdo axxd of suclx oo.rrxii>lo3e coxxxi>ositioix, arid 
secondly, tixere is a distixxot -fendoxxey to x-xxixxxic xxxxaolx 
sim|3lor cells s culxic close paokirxg ixx tlxe case of 

* Ou^Sn,* lxe:7cagorxal close jxacking in tlxo case of 

* Oxa^Sn,* axxd a xxickol arsoxxic strxxotui*e fox* ‘ CJxxSix.* 
Tlxe second jxrofxerty is jcxlainly tlxo saxxxc as excists in 
tlxe xxxore usual metals axxd coxrxxixouxids suclx as tlxo 
silicates, in tixis case connected -w-itlx tlxe ratio of tlxe 
free oloctroixs of tlxe atoxxxs of tin and coj>j>or as 
suggested l>y 15radley and Oregory fJF'roo. 

JR/e-xZ. #S?oc., 72, 01 ; 1028>. Tlxe oxc-fcrexne oorrxp>lo3city 

is in tlxe autlxor*s o;pixxioxx duo to some ixxcsoxxxxxxexxsur- 
aixility in tlxo atoxxxic diameters -w-lxiolx cannot adjust 
tlxomsolvos in loss tlxaxx a oox-taixx xxuxrxlxor of atomic 
stoos. 3". ~IZ>. :i^xc».isrwA.x.. 

Tlxo IVIirxoralogical I-fal>oratory , 

University of Oamlxxridgo. 


Ouallty of filoll Ixx Rolatioxx to Rood axad 
Tlmixoar Sxsjpixly. 

Tmk: statement made l>y tlxo ** Writer of tlxo 

.Ar-ticlo ** in ISTA-aPtraja: of Juno 2, to tlxo effect tlxat xxo- 
laxxd slxould Ixo planted -wlxiclx is oafxalxZo of i>rovidi*^€P 
food, is surely a very sw-oerxlng oxxo if a^jpliod lltoxrally 
to tlxo Hritislx Isles, Tlxe Ayritor doubtless knoxvs 
tlxat a mild and Ixumid cllxxxato , oxxablos ground to 
bo utilised for grazing ixx Ireland -wbicb w-^ould bo 
oractically' w-ortlxloss -under more «uid conditions. 
Tbis means tbat food production is not coxxdxxod to 
good land, and sixoep m particular can and do pro- 
duce large q^uan titles of rneat on land -wlxiob is even 
too poor and eaeposed for tixnber ji^roducticjalii. Tbo 
relative advantages of food and timber production 
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jTTi.-5r 1-4, 1028] 

fox* Ijsioadl euro xi.ot>» 1 :.liox‘efox*e» 

TO«aoIy l>y *61x0 <3[xxa.li1>5r of tilno soil, as is 

flxo ** 'Wxitoar of Airtiiolo,** Ixiati foy oiilxor* ooxi.sidLox*a<- 

t^ioxxs, soma of w-iai^JliL a.xo xofoirxodl t>o loy Mir*, Jbiiloy. 

O'V'or a^<f a,l:>0"vo t>lrioso poixxts, t>lno ronriarlc: raisas t>lxa 
c^-uosi>ioxx wlxotiliar fiMxlxetjr - ^rowio^ on jioor soil is 
naoossaorll^ soooxnjaanioci l>y any- aoonornio ad'V'an.t.a.^o, 
IFor t>lio l>©s-fc i>ari; of a oanimry ooonomiste an<l- 
forostors lxa.vo adtoi>i>a<i a "tlnoory t>lxat> lan<i oonsidarooL 
too ]poor for a,epric5Uiltvmo oaxx !» advantja^oonaly 
davotsoci t>o afiEorost>at>ion, 'X'lrxa aoonoraist. ar|^as, of 
oonrsaV tJxat food is a moxo ossontial jiroclnot^ion -fclxan 
tJiml>or, l>nt> m. similar ar^ixmant. xnig^lxt; l>o nsad in 
oonnoxcion wit>lx Inmdrocis of aarfciolas or indnsirios 
no-vsT -ooxisidarad noosssary to oivilisaiio*!, wlxiolx t>alco 
xn> or ooonj>y land oaj>al>la of food nrodnoiion, Wlxy 
sHonld iimfoar alona l>a jpr olii foitnd froxn oocnjxyinj? 
land of a olass 'wliiolx is ocinally difixonlti io jxrox^o 
snit>al>lo for ono 5 >artiionlar i>orx>oso tio t>lio aaccslnsion 
of otliors ? lE^rom t>lxo fox*ost>or*s vienw^ointi t/lia tlxaory 
x-aforrod fo lias 1300X1 advanood oliiony t>o jiis-fcify liis 
o:?cist>oxioo, and rosts on no firxnar foundation t>lian 
tliat- firovidod l>y -felio ooonomisi. 

'IlTlio ^I'ocsisa c^nalitrios Tsv^lxioli roxidar , oort-ain soils 
mora jii^odiiol/ivo iindox* t>ixnliax‘ oi'ojis tilxan >wrlion 
de^votod io tiilla^jo or ^prazin^ ax*o not> aasily dofinad, 
and tlia qiiost>ion is so oxcfcrxjxnaly oomjiloac iliat. iis 
disonssion liai-a -w^oold lia xj^iiitiO imj3ossil>la. 11 ni a 

| 2 fraat- ad'vanoo conltl l>o mada in tlio l3i^>adar issnos 
at riix-al aoonomy if a j^anoral agrat^xnant. coixld_ Ixo 
arx*ivod at^ on ona j.iax*tioixlar asnoot. of t.lio c^nast-ion, 
'I'liis is tilia saiant-ifio j;>i''in<?iY>lo 'wiiioli slioixld l>o racoj?- 
xxisod in all forxns of lantl ixt^ilisat.ion, so fax* as t>liis 
affaots land oonirol. VVliy, for axcaxnjjlo, doas t-lxa 
fStata i3C.^rsist>axitly i^ 5 noT*<» ilxa most, ixnxxortaxit. assat> 
lixa oonntry jpossosscjs l>y' disraj^arding all f OT*ms ^ of 
aontx'ol ovar land, and laava tlia dispiosal or i.xt.iLisat.ion 
of tills assot <^ntix*aly to tlia indi'V'idxial ? *X*lxa oorx-act 
ans’war is jiroVialxly tliat tlia xnattar is too l3i^ for onr 
statasnriaxi to taolclt-^, Tlxa ax'grixxnont is airways fortli- 
oorrtlnjo; tliat tlA<3 jirassiira of naoassity or sixjiiily axid 
daxnand -will invariably sattla tlxa jproblom. on garxaral 
---•lixios in tlio lon|BC mn, and tHa intiividnal oacnx>ior 
must docidc» for Iiixxisalf wlxatliar aorn, ^rass, forast, 
fx-oit, or ^ardan jix*odn<?a is | 2 :iviri|% tlia bast ratixrn to 
tlia aonxxtry at lax*f:?a, as wall as to liixnsalf. Tba 
max*a faot tliat tbis is tlia only ;f>raotioal solution of 
tlia jxx'oblain is, lio'w'avor, no ^>roof tbat it is tlio 
c'orraat oxxa. It xnaraly jirovas tbat land utilisation 
is still i^ovarnad by salf -intaT*ast, tradition, ox* omi;>ix*i 7 
oism x*atbor tban sc?ianc3a, and tbat forca of oircnxn- 
stanoas, na^lig^anoa, or somo otbor faotor is x'asjxorisibla 
for a oortain j.3aroantaga of tba natural fartility of tba 
soil raxnainin^ nnntilisad, 

Xf tlia oovarin^ of tba soil witXi a traa ox*o |3 is tba 
objaotiva, ixrrasjxaativa of jxrofit, <gtnality, or siza of 
tixnbar, or tba production of ooxxixnarcial xnatarial, 
tlia problam is narrowad down to solacting: a spaoias 
wbiab is oapabla of nox*msl aacistanca on tba par- 
ti onlar land baixig daalt witb, -A.n objaotiva of tbis 
bind may ba oonnaatad -witb tba pravantion of soil 
erosion, ragixlatioxi of w^atar svipply-, climato, or 
landscape aiREact, ato., and soil faxrt.ility is tban a 
subsidiary <^vxastion. If, on tba otbar band, tlia pro- 
duction of coxnxnarclal tixnbar is aixnad at, soil fartility 
in Isolation to tlia pax*tix 5 nlar crop or spaoias is of oon- 
sidax*abla ixn;pojrta.njaa, talcing, of oonrsa, alavation, 
aspect, ate., into oonsidesnration, ISvary tixnbar tx*aa ra- 
ciinras oartain conditioxiua for its noiramal davalopxnant, 
in tba sama way as any otbar plant, bnt tliaxra is no 
<^x-idanca, so far as I am awara, tbat tixnbar traas ara 
less ascacting as tragards soil feartibty tban tba majority 
of farm crops, dna aXlowanoa baing xnada for i^ba 
fact tbat tba lattar can only ixtiHsa tba first faw 
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Inobas of sixrfaoa soil, and must, tbarafora, xnsixitain 
tbaxnsalvas froxn a layar in 'wbicb soil niitriants arc 
ooncontratad ratbar tban diffnsad, wbilo tbo former 
bava a deeper rooting range. Uliffarant species of 
txacMS differ, of conrse, in tbeir xa<^nirexnents, but if 
tba total amoiint of nntiricsnt material exetraotod fronx 
tba soil conld ba coxnpared witb tba dry w-eight of 
vegetable xnattax* it prodneas, tba probability is tbat 
tixnbar traas wronld be fonxid to xnabe similar demands 
upon soil as is tba case witb faxrrn crops. Tiroixng 
traas growing in mrrsarias afCox'd an illustration of 
tbis, for tba average txaa xmrsary rac^iiii'as cultivation 
and xnannring to as great an axe tent as oats or 
potatoes, otbex*w^isa tba crops fail. 

1*bosa wbo favour tba tbaory tbat soil fertility 
is lass important for txraas tban for farm crops, 
ovarloolc -tba faot tbat tba bnllc of tba coxnxnaroial 
tixnbar in ZE^ixropa is growling on soils w'bicb ara by 
no means poor, and tbat tbo assumed poverty of xxiixcb 
forest land is based on appoarancas ratliar tban 
facts. Itoolcs, boixldars, uneven ground, steep slopes, 
etc., w^biob obstx*ixct ox* prxivent oxxiinary cultivation, 
do not necessarily imply poor soO. JVXaxiy of tlie 
forests pointed to as eacamples w-ortby of imitation 
grow on land ec|^iially as good as agricixltm*al land in 
tbeir vicinity, and tlia preservation of tlie forest lias 
been due to oanses cj^iiite distinct from soil conditions. 

Tba tbaory tbat forest slionld occupy poor land 
only is merely sound so far as it is x-ec:|iiii*ed as a 
surface covering for vax*iovis purposes, irrespective 
of timber px-odnetion- Wliore tbe lattex* is tbe main 
object in view, tbe tree crop sboxild occupy land 
capable of xxi eating, but not excoeeding, its x-eejnire- 
xnents for norxnal 'gro*wtb. JSTo economic advantage 
is gained by planting land bolow* tbe standard of 
cj^nality raciiiix*od to produce a satisfactory crojx, and 
a country cannot botb bava its oalce axid oat it. 
ISitber tbe oomxnercial forest must disappear, or 
land of suitable equality xxiust be set aside for its 
use, and in tbe xnajority of oases tbis land w-ill bave 
a not incoxisiderable agricultural value, and is con- 
se<^uently capable of food production if cleai'ed or left 
unplanted . 

ature does not recognise tbose sbarp divisions 
bei.w*een agricultural and forestry land, but too often 
scrub or 'wortliless tixnbar is rogardcMi by tbe layman 
as satisfactory forest, and tbe distinction betw'een 
comnxercial and non -commercial tixnber ignored ox* 
unrecognised. A., O. X^oames- 

X>ublin. 


Silver l^ubblea and ilP'Ilxns. 

It may be of interest to record a pbenomenon 
obsex*ved in tbe course of an axcpajriment on tba 
properties of ‘ spixttered * silver dims. On tba 
pasMsaga of a disobarga tbrougb tba sputtering tube, 
xt wras noticed tbat nuxnarous * globules '* of varying 

si abas ^soma transparent, otbaxa indascant ^xnada tbair 

appearance on tba -walls of tbe vessel* 

A. casual glance suggested tbe presence of a con- 
densed liquid, but a xxxore detailed axcamlnation x:a- 
vaaled tba supposed globules as vary tbin blms of 
xnatal w^biob bad entrapped, a bnita volume of gas. 
Mlaxxy of tbasa * metallic edcins ’ sbovtrad brilliant intar- 
faranoa colours b^*- radHLaction, -wbilst otbars -waro so 
tbin as to appear almost transparant -wban viawrad 
by traxxsmittad ligbt. I?lia sbapa of tba deposited 
fibns - varied, tba majority baing oix*oular, wbila soxxie 
-ware elongated, givi ng an appaaxanca similar to tbat 
of bbstarad paint. dDbis obaractaristio formation is 
sbowm In tba aoooxnpanying pbotograpb i^’ig- !.>. 

. ^be average diaxnatar of tba deposits wras found 
to be .3'*0 mzn.^ tba / largest oval formation balxsig 







X3-0 imm. lonjpf 6-0 znra.. ■w'id©, Tlrio £45kot> taL ooxx- 

t.in-XJtT.mi of l:i«bA;'iK3L^ so oxx ci,i?oa, o£bxi l>o 

sp>or3it/Ctoe>o%jisly <3Lo:p>osit.€Ki on ^ 1:^0 ficuss 'w«fcHs is of jgx*oei>ti 
irxt>oi*ost.» sixxoo it> j>oir»£s f-o a. i>03rf€sot>l3r Irjioinois^on.oo’ns 
film st.r'iJi.c?t:m*€». 

Tiio filxrxs -woi-o lco^>f- xindox- ol>s€>x*vat>iork dFor sovo^al 
1x0 OX’S, arxUL -wox’o foujrxci "to xxncioi*i?o a jfxro^xrossi'V'o 
■trrai:isfoi’miafrion^<loo ajpjxax’ontily' t>o j^as dififosion ■fclmi’oxji^li, 

t>lxo xnofal, t>lxo slcins 
slow^ly sln’inlcinig, and 
finally x^nolcoarin^- On 
]^->assixx^ a fnx-fclxojr dis- 
c’ixargo a-fc fliis st;a^o, 
tixo flarsoid films l>o- 
rraxxxo oloofx-ifiod, and 
oonsoc^ vionf ly di»- 
x'Ofxtiod oon-t-aof 

'W'itlx flxo -walls of flxo 
■fnlxe*. Tlie» oont-ixxxxons 
for-maf.ion of minxx-tixis 
^as l>xxl>l>los xxj>on f lxo 
sTJtxrfaoo of -fclio on- 
volojpos ’ oonlir-rrxotl. flxo 
sxxjpfxosi-fcxorx of a |S 3 cas 
<linvJsio*x -flix-oxx^lx flio 
filxn. 

JSvidonoo of a f^r-an- 
xxlax' sf -rxxofxix-o ixji -fclxx* 
mofal dojxosif -w^as 
soixf^lit, Ixot xv-as zxotr 
ooxifix’xrxotl fc>y oltxsoi’va- 
f ion ’wif li a -jpKX'wor 

Tnio**o«oop^o. -An af- 
t.oxx'xjxt.od xxxoa.sxn’omon-fc 
of f Ho f Ixicrknoss of t>lxo 
filxxxs l>y olxsox-x’-ixi^ -flio infox’fox’onoo ooloxn*s jxjrodxtood 
-w-as x’oxxdof'od aHorfivo, ox^dn^ -fco a ^onox*al ‘ Hx’O'wxiixx^ ’ 
of flies ^lass -walls, lxxxt> sinoo a fJniclcxxoss of ajxxxroaci- 
mafoly 0-3 >£x is X'tMjnisi-fe^ for -v-isiHlo in-fcox^oronoo 

p>lionoxnona, if- is aj^ijiax-onf -t-Ha-fc -fclxo oHsoi’xrexd doj^xosi-fs 
aj>|3i-o3cixixat-od to xnolcsoxilar fJxiolcnoss. 

'X'^lxo disoHarjL^o -was xnainfainod at> a ^-irossexx-o of 
6 X 10~* mxTx- of Irl^, xxsin^ a lO in- ooil, -w^it-lx xxxooliaxxioal 
* xrxaHo axxcl Hx’oalc.,’ fo oxcoifcs f-lxo fxxHo- 

JJ>. 13-AJixn^a. 

HJnivox'si-fy Oollogo, l^xcesfor, 

Jones lO- 



1. — SilvoT- i,*ro<l«»ct-a t>>- 

cli^tc'lmxizcs « ‘ »l^u;tte*rc*tl * 

UTwifo xi«xXurttl Miase- 


A. Oantmx-y of Inv-anfions . 

I^xcxtXTS-A-x- of Sir Alfrod JEJ-winj^^’s nxasforly rovio-w of 
** A Ooxxfxxry of Inve3nt>ions ’* j^Trraxs, Jxxno lO) l>x-ixx^» 
t>o mind flxei sinj^xxlar aoonraoy w^itlx -wlxiolx XOrasxnxxs 
Z>ar"win <1'731 — 1602) foro-fcold soxno of flxom. Tlxo 
forecast, lie’s Vxxxriad irx Ixis jxoom, ** TDlxo 13ofanio 
Oardon, or fVio X,»ovor of -fclxo I^lanfs,** 'W'irxiolx inoxxrx’od 
Oanxxixxg:’» xxxorcilesss jxaroely, “ TTHo I-.ov€ 5 s of Uio 
Tx-iaxx^los,*’ and -was jxronoonced Hy Xlyron fo Ho 
‘‘‘ jxoxnjxoos rlxynxcs.** 

TTlies IBofanio Oardori *’ -was i>ol>lislxod in ITSO, 
fiffoon yoars Hof ores 'X'l’ovi tlxiolt first- xrxacio a sfoaxn 
oaxTriajKO fo x-xm oj:»on rails. Xlarwin did xxof livo t>o 
soo fliaf , nor did Ho forosoes fVies in-f axnai OoxnHxxsfion 
ong^no ; Hoif His i>rox>Hooy ^wae of rexnarkaHlo ranjgo. 

“ Soon sHall fliixxo arm, tTnooxicjoerad Sfaaxn, afar 
l^x-aj^ fHc; slow Hargo ax^ci drive? -fHo rapild oar 5 
Or on wido-w-avingc -wingES oaxnandod l^esar 
THo flyingf oli»Ai-iot> flirooaH fHe fiolds of air. 
r axr oroxvs, f rixirnoHxxo t>, loaning froxxx aHoves, 

SHall -wavo tlioix- floffc'rixxg lerex-oHiofs as fHoy xnovo z 
"waxmor Handa alai'm f no cxxxw'd, 

xA-xxd arrnios oowt-r Hoxxoaflx -fixes sHado-wy oloxxd.” 

Mjean®5«;rr Ma3c:-w:e:x,x,, 

IMlonx^xfH. 

JKTo. aO€^, Vor-. X222 


[jOTxiKr 1^, ±i^2» 

* ' Xisr-*- t>Hes fHxxrfy-foxxirtiH Jaamoa 

dolivax*od Hy Hixn Hesfora -titxa Xnj 3 ^it>xxtiion of Oivil 
EJn^inaaxa on J nna 4-, ISir Alfrad " £S.-win|^ oxni-ta f>o 
xnanfion fvHa sonxHza froxn -wHioH. Ha Haa HorXH>-wad 
His fi-fia. THa Hist^orlskn of soianaa as noi> lilcaty t>o 
fox-graty fHaf i^oznarkaHla xnaxnoir, A Oorx-fenxy of 
Xnvantrions <1663>, an wHioH t^Ha st>aa>an>oax^Kina as 
6.rst> dasesriHad. X-fc Has Haaxx of fan zajarin-tad, and 

xandor fHxs nama, an aHHra-viafion of -fcHa oxiiarinal 
Has Hoan fraiislafad int>o savaxal JSnropaan laxagpxa^css, 
*X*He? axx-fcHoi*, ItSd-waxrd f3oxnax:*sof, saoond liXarcqixaass 
<^f 'VVox’Oosfer ( 1601— 1 OOT ), -was aldast> son of 13Lanr>j-, 
fHe? first mar<inc»ss, Hy Anna, sa<3ond dansrH-tar of 
JoHn Hord Xtxxssall axxd of JEIlizaHatH, f.Hird daxxg^Hfar 
of Sir AntHony Ooolca, XCni^Ht of t>Ha IKatH. X:?y 
virtna of tHoir aomxnon dasoant fxroxn tuHa laat>nanaJbd 
statasmax-a, Ha -w-as a ooxxsin onaa ramovad of X^ranals 
Haooxx, A^'iscoxxnti A.lHan. Xlis oxxly son, IXanVy 

^oanarsaf, firs-fc X>xxls:a of j&aaxxfoz^. -was a xnataxml^ 
axxoasfox* of Axxgfnstxxs J^itsex-oy, flxird X>nlc.o of Oraft>oxlw 
^randfatlxor of Admiral l?*it>5Exoy, tHa aminanl^ 

nxat-aorologrisf . T*zrxmK:mx:, Oookjhi. 

6 OavandisH 3e3xxare?, W- 1 . 


3Mxx. *rxc uaxem-Xj Oooxck is of ooxxrsa x-ij^Ht in saylxxg;: 
flxaf 1 Horro-v^e^d tlia title* of xxxy x-aoe^snt Jamas l?*orrost 
l-#aetixx*«^ from tlia IVfaxxjtxxis of liVoroastar’ s xvali-Hnox^'xx 
Hexolc. Triio titla is so familiar ixx tHat oonnaxcion t*> 
stxxelonts of on^i rxaoring: History tHat I ima^inad my 
axxdie»xxae3 did xiot xxoad to Ha x-ax-nindad of i-ts orii^ixx. 
IVEr. OooHe? -will find a rafax’ane^a to tHa origrinal C5antxxx’y 
of Invaxxtions *” in xny HooH on ** THa IBtcsam-lESxxii^ina 
and otHar JEloat IrSxxgrixxas ** <jP- 4>, wliara a Hriaf slcataH 
is attaxrxjite'sd of asux-ly sta^as ixx tlxa avolntion of t>Ha 
staaxn>an|^ina. J. A. JSxv'fisra. 


'Valancra and trHa X^mxla of S^tgtHt:. 

I*'. Iw<»z<rx>OTsr, ixx axx ixxtarastiixia?: art-iolo (jgTsie. J, JP/^ysiA:, 
4r&S> ; 162H), at-tamnts to actooixnt for tHa difforanoa 

in valanoa IxaHavioxxr He^t -waan niti:*e>;gan, oaery«an, and 
flxxorixxa oxx ona Hand, and izHosjzHomLxs, snljplxxxr, and 
olxlorixxa on tHa otlxar, in -tarxns of aHsolnta einajrxtxxxxx 
xTastricstions. THa oHamist Has Haan xnalinad to acootxxxt 
for tHa limxtad valanoa of nitrojpfcxn, o^cygfon, and flnorina 
on tHa gpronnds of anargy rolatiorxs ; tHat is, many 
ooxnjpoxnxds do not oooxzr Haoaxxsa tHay ax-a * xxxxstaHla.* 
*6uoH an azerjplanatxon is admittadly xxrxsatisfaotory. 

llyoncIon'*s xrxain i>xamisa is tHat tlxa '* Homoxxolar * 
Hond Hat-waan two atoms aonsists of~a i>air of alaotrorxs, 
ona of w-HioH is contriHntad Hy acxoH atom* J£ two 
alaotrons Haloxm to tHa sama ato3m and ax*o * nairad,* 
tHat is, nantralxsa aaoH otHar xxxa^pixatJcMsdly, tfxay ara 
xxot availaHla as a Hondingc x>air to form a Ixnlt -witH 
anotHar atom. THis is, of aonrsa, e^xiita a dmdBtaranf^ 
jfixostulata froxn tHa ona mada Hy O- JNT. X-owi», -wHo 
assnmad f.lxat tHa ]|>air of alaotrons in tHa Hond xni.^lit 
HotH Halong: to ona atom* Htondon^s fxostnlata -worHs 
wall in tHat Ha oan sHo-w tHat flnox’ino Has only oxxa 
* fxaa * alaotron, -wHila oliloxrino may sHara jew* znany ssS. 
sovan xxaix-s of alaotron^ in pK3»roHlorx49 aoid, THis lattfMr 
assTxmjptioxx, Howavar, aHrog^atas tHa rnte of algjHt^ 
'wHioH Has its fxHysioat Hasis in tHo/ staHilit.y of tf» 
alaotron stmotxxra of tHa noHla grasps aacid is, af^ar all» 
ona of tHa main jxrixxcijzlas of tHa llrO-wis tHaory* 

Ap]parantly ]_ondon naxvaly aecajpts tHo old -valaxioa 
tHaory, wHioH assnxnas tHat an alaamant w-ili sHow a 
difilaxant valanoa -toward ozey^an tHs^n to'vrai^d 
^3n, -witHont raalising: tHat tHts HaHe^^iddr aalllBi for's dH x^-- 
azcxxlanation. M JEfOlO^ azdsts., ^ w^Hy f '"Tltia 

X-iOwis tHaoxry aooo-nnts for all tHis -xrary nioaly Hy tno 
mla of ai^Ht. 

:i@*xxrtHamxora, ozeyj^esn and Unorina form.ooxnpmwnds 
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valoTMsos t>lieun. t>wo m,xxcl oiio r^ejp^otivcsly. 


ebooorciin^ __ ^ ^ . 

€>^l€»o^x*oxijs "fco sloLCUc^, cfendl riitinc SbO&ct aarruii© oxicaoes 

abT>»oa>r ^o off©** <JiJf3Eioxilt»i©s. 

y^ y ggji'v'ijn.^ ixj^ <> 11.0 x*is,l» of »■ fo'W' faiot^s oa>xi. 00 

«Loooui2:xt>ocl for* ooi groxaiacis xrxoiro <iofioil»o -tlxa-o tlioMO of 
oy^ortty arolettiioris. Kiat- it> xxx&ry O3ci>ooto<l -wlxoxx 

, gl 'W’iiiolx 1 il£x^ Ixooo foxxxx<i a.|3j|.>li<3».V>lo f-o l^vxixcl iroci« 

of tflxoxiJ6iCwaci« of <50m.|:>ovi.ri.<f s ie ^ivorn xaip* rxow ox^l&na.- 
f -tiorija yoxxst. l>o iovoo-toci foir flxo O3cis<>otxoo or ixon- 

0 oxcMfoxxoo of vekrioia« olxomioa-l sf rxiof xji.ire«, aoci »ome» of 

V t>lx «»£30 o 3 cpl etoei.'feiorxs will jxrolxaljly in-volvo /fcoo 

1 «tH«\xmx>t>iorxs- 

' M- Kooxgixxtsh:- 

X-**fc'fc>ora.f.ox*y of Olxoir*iist>ry 

ITxii v^or'sif’V' of Ulirxoif?, XJr-lb>«jnfit, Illiooirt, 

May 12«. 

! TL^lxe It-xTrxa*x Kffect: £&n<l trlxe Si>«oy:*-«ro of fixe Zodi^caAl 

1-^4 «. xc^corif ^ o'urtttH of l:*7vysM.c^^ 

l-xol 2, T>art 3, x^- 38T) I'^x-of. O- V. T^axo**-!! a»xixoxiTioo<l 

r xii*t oroMtrm^ c1xho<>v orv t-liat litf^tii Toorxoolxx <>TXxa.t:x<' 

i l>\ tlxo triolooxiloM of a licjtxicl, tfxo 

? wi>oc tixxTTi of tHo M<‘xx.tt4:*rt^cl lif?lit oootaxtiM, tlio 

\ aotjtloot IrrxoM. a.l»-.o otlxc*r ii^w lirxoi^ of loc'ioaMod xx- a, vo- 
lt loxiRflx. '■J’lio Irta.rr»axx oftoot , a<=i xt r«a> !:>€'. ca.llo<.i, la 
I oaeilv olofeor'v **€l xrt tUo oaao of wattorioy? f>y Kaao« 

' aixcl vctrioxxra. J^evort-fiOlosM, 1 faavo fevxoooc»<lod xxx 
t l>lxotocrraplTLjiixf5 «- satiafaotoxy apoo^riim of tl»o Uglif 
i aoaffojrod \>y ttio va^poxxr of otJxor aliowrrxy? tlio offoof- 
I JPor 'tlxia pxxjrposo, at «poc*ia.lly c*oost>i:*vioi:ocl spootro- 
> KFxvplx of axoall cliaporsxoii. and vary lar^^ Ix^dxt.- 
5 ipr^X }ic 3 x*xxi^ po'^’'e>X’‘ "wafci \xaoxl. Wit lx a 3000 <?-p* 

I xjfxtM'OXJjfy 'v apovxr lamp aa tVxc* Hoxxroo, aix o'^poaxxrc' of 
I IHO Ixoxxra on tlxo Ixgtxt aeattoxod f>v a i^aaU: of otlxor 
! vapoxxr toroxxi^lxt oxxt- tlxo nxoat promxnont Ixno of 
^ xncroaaod w avo-longc* vox-y doarly. Tlxo xntonexty 
of tlxxK Ixno xn x-olation to tlxo xncxd€?*nt lixxo wlxxon 
€* 3 coxtoe xt i« oonaxdorallxly loaa in tfxo <*a«e» of t^lrxo vai>oxxr 
tlxajtx xn tlx© ca«o of tlx© Ixqixid. , ^ 

TTlx© ap©ctx-o^x*aplx oonatmctod fox* tn© x^aoarolx 
m©xxtion«il al>ov© |>r-ov©d xt»©lf ©q^nal to tlx© t^aaK of 
pliotoKrapIxing tlx© spootz^ixm of tlx© xE.odxaoal Ixgdxt 
wxtlx l€isa tlxan an Ixorxr’a ©»:po«\xx*©, fast plat©« »©xxs^ 
tisod W’ltirx ©irytlix*osxno Ixoxniaf xxsod- mx© plat© snowod 
a oontmxxoxxs sp©otxn.mrx^ ■wxtlx tlx© oalomxn aosorp' tio n 
lin© at 4ri527 -A., proxnxxxontlj^ appoarxngf xn it, 
snexsf^mtxx slxowod no txrao© of Ixgclxt of W'avo-loxxgff'"** 
lon«©r tlxan alioxxt ©OOO A., tlioxxeflx tlx© platos w©r© 
©©xxsitxv© np to tlx© JO lxn©», 'Tlx© oomplot© al>s©n©© 
Of tlx© lonK©r wavo-l©n#Jrtlx« xnalces it dxtricxdt to 
ac©©pt tlx© sxxKgf©»tion of JOnfay tlxat tlx© partxol©» ^ 
wlxxe^ tlx© ^odfaoal lx«lxt is d\x© ar© lax^©r tlxan 
wav©>l©ni^lx of Ujglxt In sia©, Xt xs fnpr© TOMonatxl© 
to assxmcx© tlxat tb© soatt©3rxxx,gp i;nat©i*xal xs dx.fTxxs©d^ m 
atoomio oxc* moloonlsar oondition, 3mo© ^tn© radiation 
inoxciont On tlx© diffixsins acnoloonlos xntslndos 
slxoxt wa'v©-i^WLl5t>»^» flioatt©aS©a padxatxon fnxnx 

tlxoxn p©«i©trat£n« tlxtrotwlx ^ »***»5^f»*^f*^ 


,,, ^ 

_ __ lx© xi^©a»o«MB2bly aoooitntwxd 

!ss„'^^^sss^^^’*..5rSSESss:^^ 

.i ,. .w. - ■ .• .■> -..-I - "S»5 


X.nnLp©ristxal>l© l^at>©ls for Pr©s©rv©cl Or ig^anf snx.9 • 

.XVnscur pap©r lal>©ls ax'© xxs©d for dosorilxin^ tlx© 
oont©nts of a txottl© oontainin^ animals, ©sp©cially 
tlxos© olxtainod on ©xcpoditioxxs and not ©xcanxizx©d until 
3many yoars aft©r tli© matorial is pr©s©rv©d, it is not 
infr©cjxi©ntly *liflQoxxlt •to road tlx© lal>©ls ■witlx ©©rtainty- 
A^alxxalxl© matorial is som©tirrx©s lost from tHis ©axis©. 
Mox^ov©r, tlx© -writing of pajx©r lalx^^ls otxt-of -dx>ors 
in 'w©t -vvoatlxor xxnd©r pr^sjsxxr© of tim© aixd xi\at©rial 
is irlcsoxxx© txnd in©flic5i©nt. IsTo doxxlxt tlx©r© ax-© many 
■ways of overcoming a nxinor difficulty of tlxis itiixd, 
Ixxx-t. it is prolxalxly not sxxporflLixoxts -to record a svxccc^ssf ixl 
metlxod wlxicli ma^*- not lx© Icnown generally and Ixas 
l>e<9n ©xctended in tlxis lal>ox*att>ry to more valxxalxl© 
tases. A. satisfactory lalxol c*xn l^e mad© of pieces of 
opal glass of a sxxitalxl© size an<l tliiclcnoss. Opal 
glass slxeots or slips can l>e olxtained easily conx- 
mercxally -witlx on© side polislied axxd tlx<^ otlaer roxiglx 
axxd xxnpolislied, 'l"'lx©x-'o is no diflionlty in -writing 
witlx a graplxit© pencil oxx tlx© xxnpolislit>>d sxxrfaoe, 
and tlx© -w^riting is yxei-rnaraeixt in ox'dixxary proserv^a- 
tiv^ss and fixeatives. 

In ovc'^rl oolci ng recently a cynantity of lalxels J mad© 
in tlxis way ixx 14>12 and 'l0 3 3, 1 find tliey are as clear 
to-day as w-lxexx ’writ'ten- 1 Ixav© also used lalxois of 
tlxis kind during rrxany y©ax*s for experiments in tlie 
sea, Ixxxt growtlxs may reixder tlxem undociplieralxle 
aftex* al>out a year’s imrnc'rsion. !lSIo^ doxxlxt otlier 
xx-orkers lia.vo used similar lalxels, Ixut if so, tlx© fact 
rnex-ely serves to slxo-w tlxat coixvergeno© is conxxxxon 
in tlx© realnx of ideas as it is in organic ©volution. 

jr, U. Oa*roj!^. 

JWCarin© li^iological X^alxoratox'y, 

3PI yxno I xtlx, 

Jnxx© IS. 


Til© Refleo-tlxi^ Tower and Colonr S©<in©nc©s 
stmowm t>y IVfetala on A.crt±vatI.on» 

Tkbj Ixriglx-tenx-ng of tlx© ooloxxr s©C|,n©no©s slxown l>y 
copper on continxxed oxidation and redxiction Ixas Ixoen 
olxsorved to ocoxxr simialtaneonsly ■a’i.tli tlx© increas© in 
catalytic activity (of. Minslxclwood, jF*roc. JRoy. ^oo., 
TV, voX. 102, p. 318 j 1023). I>ir©ct spec troplxo to- 
me trie olxservatiojtxs Ixav© slxown iJF^iroo* JSoo^^ 

vol. 1 IV, p. 3TT ; 1028) tlxat tlx© roneoting power of tlx© 

nxetals, iron, nickel, axxd copper redxxoed from ^tli© 
granular oxid© increases witlx tlx© xx-utmlxer of oxidations 
axxd redactions xxrxtil a limitixxg reflectixxg power is 
reatclxed, axxd tlxat tlx© txx-xglxtexxing of tlx© coloxxr 
sequence is a coxxseqix.©(nc© of tlxe incireased xrofiLecting 
power of tlx© xxndorlying xn©tal. Tlx© limitixxg re- 
neotixxg pow©r of aotivatod xrednoed nick©l and copper 
is, 3xowev©r, mnclx loss tlxan tlxat of tlx© lyurnislxed 
motals. Tlxxxs a l»nrrxislx©d motal snrfao© txocoxnos 
duller on SbCtivation, and tlx© accompanying colour 
pkenozxxexxa ar© loss pronounced^. TPlxxs Ixaa now Ixeon 
yoridod ©acperimoiriktally. 

is usual for a xocxetal to produo© colour s©c|u©n€»©s 
on o:aidation wlxiolx incr«waa© xn Ixrig^M&noss on. aXtamat© 
oaddation and reduotion* Ixecausa tlx© original xnetaJLUc 
snrfao© reduced ^eonx tHe coarsely granular odd© 
t»sconxeiei dner in stmeturs* Inxtj. tkia iniiglxtoning ia not 
aasoedated -witlx wotiyatgon, 
j%w Ibiubfhdi^hed surface 'txeooxnas ^ 

alteiwMia os^tdatJdn a»d^radu0?l8^J^ and < 

■ noIrtgitKr se^qnan^ss Itadurnn lass 

^ ^ 2.r ^ IdTOipw 
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T*we I*'jr«sJb»W4*<:«s3r :^<4[eclusu L^imn€>C€*€H€Mm -so In 
trliiLe X^ 03^£&1 ]Sot:amlc: C^ss-rctens , ]R.e^«n^*«s 

I»iarlc- 

I'^r ]ri-»aa.>^ t>e» of intoroat- to r'oooi'tj tlao iTO«,’|->|‘>«f»*A,T*a.»ic5o o£ 
tJio fj*c?'«l:iw«.toi- Xif^'rn.n.ocodi'tc^n, (^C.yrci^j*€‘^titGi4-,*tt<%y 

in. ■t.i:io V’^ i ator'icr, J~£f'^i,€X, t«Lxxlc of fclxo J^c>>'«,i 

i3c>1:**ixi<i fc^ocit^t->’"‘*t=s (.J a,rc3csTxs, 3rto^*3n-fc’fc» "I'lio 

xxxoclxj«5V3 woT-*’» fomxJi 1;>>^ txs ixx Itxrg^o ixxxnxlxorM oxx •.! ulxxo 30* 
*xxx(i «oixxe> |'>oT*«iwto<i oxiox* tlno w'Ool<-oxxcJ . Tixo «jM^t!itxxe»mxw 
txx**? TrtowtJ.v fixlly^ gji'ow'n, 'V^ntix nrx xxrxxl:>i*ollo. cli»x.Txx<'t-or* 
xijx to a.l:>ovit 13 xrirtx. roMoxxitxlo in w4*-x.' tlxo 

«j:xocinxoxxs first ciosoril:>€9ci ./Vllnxxin cx.ixc] I jtxxxlc-ostor. 

T*ixc5S€s re>Txxarl<La.l>lo f x’osl I’WM.tor mcscl xxs£3(> woro fix's t <lis- 
trovort^tJ ixx XtojBCont’s I*a.i*lc ixx 1880, tjuritj rx'jxox'tocl 

to iifxvo r€^«.j>j'M:3«,rx^<J tliox'o for foni* or fiv<^ ^'otxx's ; tliojv 
ixa,vo a.|xjXM.rontl>^ not l>ooii notioocl in tiio ttxnic iix 
x'oooxxt 3 'titxrs. tSinoo its orij^^intxl <iiscox'"or 3 ' in 1 880, tlx<* 
joll^^fisix fixxs, IxoAvov't^i', Ixoesn roc^orclocJ fx'orn t»xri les iix 
Ixot-ixxxioa,! ij^txrtlons in ot«lit*r* tow’-ns ixi I^^n^l«.xx< 1 , iix 

T^i't^xixc-o, <. Torxxxtxxxv, «.n( i tlio t^rxif oci »8tt3Ltow- 

most x‘o<5ont «.j_>|-x04xr«,n<^o of JLii.y>^*hac'r>d i tttn itx 

l' 0 nj 2 cl«'ncl tiiMt 'v^'O- oxxn tmoo, xv'«.s in tli«' 

i.xxxilc ixx tixo Hot *XTiii« ;4xl C-J xxi'<loixs in Hi t'r * »i n^ix«.nx, -vx'lxen'o 
tlxx^_>* c'-olltf'c^tocl 1‘x'tjf. JL-ioxx!4-*T»|^<'‘i- in 11^12. 

-A. f >j>a,roixtly' tlx*? s«,nio sj:xo<*it*s wxxs f oxxn* 1 H.V l-*rof. 
*_’4XT-jnxxn in tx oi'c^olc xxoxxr l^rxxxx l^tfort , l-Con tnc*lc>', ixx 10 1<>, 
"vx'liilst xxxx 4xlii<^tl sj iocric-^s, K'.a-I-O'cx.i'i ^ Ixxxs Irxooxx rt^<*o ••* loci 

fr*>nx XX ri-x^or ixx Olxixxxx. 

"VV^. X"^- I^'^t.OVN'XOJX. 

HotlfortX CJoHn^o* fH. I.,<>oic Xt-xcit. 

l^on<Joix, TSr.W.l, 

,Jnl>' iJ. 

TTlxet CI:oJ^lrxI>le>nrlle^nt:£lkr3r r^sxtur«i of tlx«s Ou&xntum 'Tlxoory. 

J3<>w;ax lx«bs kixxcily' ixxfc>mxo*l xxio l lixxt in tlx<_* Ixxst 
cslicx'fxtox’ of rxxyr rc3Contl>>" j-xn t>Iislx<=*<.l Ixoolc oxx c^xxtxxx txxxxx 
inoolxtxnios, tlio roforoixoe to Ixis worlc on tlx*'* ooxrxj.>lo- 
nxontxxry xxxxtnro of tlxo Qxxtxxxtxxxxx tlx«?ox* 3 ,’- ( ciosori l>*?* 1 ixx 
tlxo sn|.>f >]<;nxoxxt to K A'rxjT<-Ei of ^ixx-il 14, 1>13. i5T0-f>00) 
xxx4sxy ^ix'o x*is© to Tniwtxn<Joi*Mt«Ln<iixxjar. Wlxon 

1 wets lexst in Oox>«’t'xlxeL^oxx, ixx i8ox*tc'mh>ox* of tl«x» 
y*?«,r, Hx'of. Holxr wxxs ctwety ctt tlio c5onp:mss ixx C^onxo, 
ctncl tJxo vife^-ws wlxiolx Ixetcl ix*30xx x'*?o*3t»t.l v’^ ci«3Volox><%<J 
H oisonfoorg etrx<l liiinsc^lf 'woro olxjoicltxtocl to xxxe* «.t tlaTo 
1 xxstitxxto for tlio j>xxrj>c>so of tlxis l«tst olia,^>tor. In tlxo 
clisovxssions, xxse» 'weis frocxixtxxxtljy xnctdo <xf et xn*>cic> of 
X>rol>o,l>ili ty oxxlonlxxtion sinxilxxx' to tlxxxt xisod in oxxx'lior 
’worls: on tlxt^ stxxtistioetl f orxnxxlcttioxx of <|nn.rxtxnrx 

nxoolxetnios, Ixnt wlxiolx et^x|xoa,i'ocl to nxe» t*x l>o xnoro 
8ixn]::>io and diroot. Hx*c»f. Holxx* jxoixxts ont tHat tho 
•wordirxil? of tlxo olxa^xtor may oroato tlxo imjxrossion tlxat 
tliose oalotilations Avore dovolojpod in oon- 

nx33cion -witlx tlio xxow' idoas, xvlxoroas tljoy xxxay l>o sxxid 
to 1 x 0 olxaractoristio of tlxo -wlxolo roooixt dovolojxxnoixt 
of tlxo cjxxantxixn tlxoory, "Wlxon Hi*of, X-5olxx* Avas in 
Oanxlxridj^o in IsToA^onrxlxor, I Ixaixj >onod to IxaAro noitlxor 
tlxo xnaxxxxsorijxt (tlxon in tlx? f>r«?s») xxor tlxo jxroof of tlxis 
clxa|xtor (tlxon not yot jxxrintod), otlxoxrwiso tlxis Lrni>x*os- 
»ion TWO* lid doixlxtloss Ixav^o Vxeon notiox^d and roxmoArod- 

Gr- l3T»*rAVIS'X»XL,JEE;. 

I^onxlxxxxlco Oollo^o, 

Oaixilt>rid;gc», JTnno ZO, 

A 'I'o«:x7a]E>lol<l of IcnoATirn Origin. 

Tme rosvxits of ^onotioal stxxdios, ooxn^xlotod nj> to tlxo 
-^a jaronoratioxx tlxis yoar, and of jprolixxcxinary oy tologrioal. 
inAAosti^ations* onatxlo ns to 4|td<l anotlxor to tKo in- 
oroasin^ list of Icnown totrapxloids amongst ^plants. 
Orossixx^ ro^nc^cx witlx jS, a sxxxall 

•^x tsonoration was x'aisod tlio plants of wixioli, ’W'oro 
tanifoxmx, oacoo^xt tlxat ono slxoA^rod. .al>norrx%«al dovolon- 
nxont of tlxo fxotals in Jncxosto.f tlxo.floKwos^S. gfoxaMewral 
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l>alanc3c? of clxax-aotors Avtxs toxvai'cls tlxo xnalo jxaront 
(/S'- Ono of tlxo Z<\ witlx rxox'xxxal 

doAvors Avas solfod and a larj^o j^onoratiorx (436 ixx- 

diA^'idixals) I'aisod. Tlxo plaxxts of tlxis j^onorati on A>roro 
x-<3nxajrlcat>ly xixxifornx, oxcoojxt tlxat jxotal alxnornxalitios 
a|xj>oarod in a foAv ox' majority of doAvors in fxvo jfxlants* 
JM^o tx'acto of soj^rogation towai'ds tlxo distinct Ixalxit 
and dovrox' clxax'actors of tlxo tAvo j>arx?nts conld Ixo 
tra cod . 

Olxi'oxxxosonio comxts Ixavo Ixooix nxadc? Ixy IVlr. Jtt. O- 
AA^lxyH^, of CiaxTxlxx'iil^o, wlio x*OT>oi't» tlxat tlxo material 
lias 32 <di rc>nx*xRonxos in tlxo antliox's, tlxo ixtarnlxor in tlxis 
fgonorat iorx Ixoiixg? donlxlt? tlxat ixx its j^rorlocoswors . Tlxo 
rodixction xlix’^isions in t>lio J*' ^ ar*? most irroj^nlar an*!* 
at jAX-osont, diili<*nlt to ixxtori>rt?t oomi>le?te»ly . /A full 
aocoxixxt of tlx«? ATorlc is Ixoin#' fxrojxarod fox* pxilxlictation, 

K. JVI. IVrAitsms3sr-,Tow:Es. 
W. X3. '■l''xTaaxi:-.x<.. 

KIoav, «1 xxno 20- 


Tlxo Oolonr of ttio Poacoclc’a * ICyo.* 

AN'i'rxr roforonoo to J.-,ox*<l lta>'l«'i#?lx’s olxsor aaixI ions otx 
tli*» c-oJoxxx* of tlxo j>oaooc*l«:’’s oyo ’ in JST^iVTXTmc of IVIa> 
2€i, It may 1><‘ of intox'owt to ixoto tlxo rc^mar Jcalxlt^ 
olxa»x^*> nx t li** ***>lom* of tlxo f ilarnx^ixt otis ^rotiixt I VA'oi'ic 
of tlxo train t'ffootc^d l>y a jx’iaooi'lc liA^injp^ in 1 ti*^ 

<>l>*3n 4xj>f>t*ax*>^ xn rainy AA'c'ixt Ik't- to Ixav'o I Ixis |* 4 xrt t>f 

tlio train <-*>y>|>*3i--t-«*cl nxsli'txd of ^roc^^n, tlioxi^lx t lir* 
^ o A o'-^ ' X'omam of t li*3 xxsixal oolonr. ''l^liis ol>s*>‘r*A''a 1 ion 
afxjxlios only to tlxo ordinary -f^^'^^***^***-^ 5 t Ii*« Ixlai-l-c- 
’win^oxl mutant lias a c*o|>|^xory ti*ain w'lxoxx dx'jv^* aa'IiiI*"* 
tlxo A'-oi'y distinct Hnrnxt»so j>oa<*ook an<l its* liyl*x*i<i 
w'itli tlxo conxtnoxx l>ii*d gfonorally sliow nxuclx i>ixxlcistx- 
i*od in tlxc? train ; Ixotli of tlioso, Hy tlxo as ay, sliow 
a lar^o anxovxnt of l>Iac*W. in tli*^ AsitijL^. Wliat 1 Ixx? 
trxxxns of |>oacox*lc:s of tlios*? t liro*» Icinxls look. lxkx> 
AArlxoTX A?r<?t T do xxot know-, IxaA^inf*: c>l>soi'vo<l t l>*?xn 
clxiofiy' in tlio JKoolo^yical Clardons, vt lit*r<? t Ixoy ar*' 
kojxt in aviaric»s witli slxoltor always aA'ailalxl*'*, and 
so <lo not Avot- 

Or<lirxai*y dayli^lxt AS'onId also aj^xixoar in sonx** c'asx's 
to offcct a «-onsid*'ralL>lo clxatx^o in tlx** colour of tlxo 
train of stxilTod ^xoafowl, tlxo S£>ocimons in tlxo j>t?aco**k 
oaso at tlxc JMatxxral History M.xxsonnx Is'in^^ alxnorxnally 
1 x 1 x 10 , o^ccojit tlxo l>ix-*l slxown in dxsjxlay, Avliiolx xs a 
now ono. Yot a jfxoaoock irx tlxo IXorniinan Aliast'^nm, 
oxcfxosod to a far stx'onj^^or li^iit, ixas kojxt its xiortnal 
ool oration for years ; l>nt it lias not Ixoon oxcjxosod nearly 
so lorxj^. ITiWisr. 


£»i>oc«:ro^rai>txlc X>ot:octic»n of ‘Tracoa,* 

T tlxo IVTxxy issixo of t Iw-^ doumcel €>y 
i^oc'Cx'ty i>r. d . A- JN". JF*riond, in a fxajxor on titled 
**■ H^cjs^ti'inionts on Transnxixtation <|^|X- 1321 -] 324), 

a-nnoxancos no^c^ativ^o results of oacaxxxi nations l>y sfxoctrat 
xnoans fox* ‘ trac€»s * {>ossi61y formed ixx si>ociimexxs *>f 
l>ariijm sxxl^xlxato, silAror foil, and ^gcolxl foil l>y Ixoxn^axd- 
xxxont fx'onx a source of radium-X>, anti -JP% and 

also 6y tlxe action of radiuxn emaurxatiorx- 

IHle states : If any kind of transxnutation Ixad 

tak«?Tx jxlaoe, its ciuantity was too mixxute to admit 
of det<»^;tion sjxeetroscojpically. * * 

Xt is clesiralxle to ^xoint out tlxat as oxxly sjpaurk, 
«'«<i not 13 - 0 - arc* s^eotira Avere uaed« tlxis statement 
is o}>en to ciuestion t arc sfxectra are so mnolx more 
powerful in x?eA^ealin|^ ‘ traces ^ tlxat tlxeY slxoixld always 
emixloyed if possible for tlxis pttripose. aF*xrrtahker,. 
xf spectxal examination is contemplated as tlxe d*rxal 
staj^e of an inxresti^atxoxx* tlxe tatter Sixodld so 

planned tlxat arc spectra cbn be nsed. 

iBatclxelor, Robinson at!itd Oo--. " 
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Tine Bicemtenstry 
“tlio e>voix“fc ]:i.«tM ctx>jpa.r©nLt>ly' p£L»»©ci 
tnnLmot/ioeci, oii ^£>rnl Id oociirr^d tH© 

l>icoxi'fceyia,i*,v of -fcli© dirt^jb of «Jo»©jpb IRletok, wboso 
xi.£i>xn© i» x*©jinl©i*©ti ii:n.Txiorti€tl \>y IxiR ©X3oob.-ina.ltin.f5 
oboitnloa.1 cliRoovoT^y <>f -tbo na.i>varo of ' fixod air-,* 
or oarltxnx dioxido, and by biis onnnoia-fcion of 1>bo 
ddot.rino of latont. b©at>. Tb©»© t/wo iinx>or-fcant> 
addit/lonR t>o Icnowlodj?© woro mad© by ISlaolt in 
oarly maivl^ood, “Cli-onj^b b© livod t.o fir© a^o of 

©ovonfy yoarR, biRt>ory rooortlR no fnirtboz* oonfribn- 
fion fo aoionfifio disoovory by l»inr, wliil© of all 
nrxorr of «oiono© bis 'vv^rit ings aro of ftr© wcanfiiosf. 
JEAis farrio, bowovor, xvas 'world -xvide^- liis f^rc'af 
oonfonr porarios in K!nf 5 land vre-ro JL^riosfloy^ and 
Oavondisb ; iix l^raxxoo, X^avoisior, lioi*f bollof, axxd 
JF'oiirf'roy , and if 'wa» lb© lasf 'wbo onoc* roforrod fo 
iilac'lc as *■ ' fbo I'^osfor of fbo oliomisfry of fb© 
©if^bf ©oiillr c‘c‘nfixry.” X*rousf, also on IXlaob’s 
xianx© l>oiixf5 Tn©nfionod, © jcolaimod : All ! o’©sf 

1© l*ti,triai'<*b<* do la C'Jbiini©.*’ f>f XJJaclc’s oaroox* and 
\\ortc» 7 >rac*t ioii lly all fhaf 'W'ill bno'wn 

is c-t>ntirin©d in Tie'll© X-iifc^ and JL*©ff©rs of «loM©x>b 
l^lac»l<, JVl.lX.,'”' fb© last j>nl>lisli©d orlc of fb© lal© 
JSir W’^illiarn IXtimsay. b^ronx a wc‘ra^> of aufobio- 
f 5 ra|»liy f^iv^on in tliis w l©ax'n tbat IXlaolc aa as l>om 
af liord©aii>k. oii April lO, ITiJH, liis fatb©r and 
molbc^r l*ollx br'inf*: of lS©otc*b <l©w©©nf- XX© aa ixs on© 
of a fiimily of ©if^lit l>f>ys aii<l fix"© f^irls, and \a as 
fatrf 5 lif Xlinpjliwb l>y li is motb©r. At fli© af 5 © of 
tAA©l'vc‘‘ yf^ars b<‘ was sc'nt to sc*bool af li**lfast. Af 
si3wt€*©ix b© ©ntc'r©<l tli<* bTnivorsity of Olasgo'w, 
4xf f w©jxty-oii<;'> b© rA'‘tTio\r©d to Kclinbixri^li , and in 
17o4:, at tilt* af!:© of f w©nty -si x; , toob bis dof^r©© of 
JVI.l)- Avxtb tli© tliosis, - • X>© XXnmor© Aoi<3o a Oibis 
Orto, ©f lVlaf 2 ;n©Mia AJba,'’ wbi©b, ^le^xrolopotl and 
]^j©rf©c*fo<.l , was r©ad Iaao yoars lafor fo fb© lVI©di©al 
b4o©i<*fy of X'Cdinbxxrf^b wifb fb© fifb* “ Iil3C.X3©rim©xxf s 
ti^ion ^IVlaf^nosia Alba, C^nioWlinxc^, and otbor 

>>ii listanoos. ^ 

Af C^la»f 50 A?r, XXlac-lt bad ©orn© nnd©r fb© irxflii©nco 
of C^nllon, wbo saxv^ fbaf ©bornistry was not meroly 
a ©xxrions and nsefxil art, bnf a “ vast dojiarfmonf 
of flxo »oi©n©© of nafnro, 'wbxob nxvist bo fonndod 
on inxTnnfabl© as tbo laws of mocban- 

isin , aiAd wlxiob may bo ono day form©d info a 
^acroaf sysfom of doctrin©s, of x^arioxis dogro©s of 
sxxbordinafion and dox>on<l©no©- ” TBHaolt 
bo^an studying xxndor Oxxllon in 1740, bnf bis 
oxcxrorinxeinfs fox* bis fb©sis avox*© b©gxxn ixx XTf>2, 
D^laols. in 17d4, in a loffor fo bis fafbor af IBdinbnrgb, 
said, ** IVlodioin© is alloAvod on all Ixands fo l>o in a 
ATory flonrisbing oondifion. Jf is x^raofis©d in fbo 
most rational and simplo xnannor,’* bnf fbo oanso 
wbiob lod to bis famous rosoarob was a cnrions 
ono* A nxodioino ixxArontod by a IVtrs, doaxxna 
3to]pbons bad apparontly roliov'od botb ^ir* Ifcoboirb 
Walpolo axxd bis brotbor, wbo woro tronblod 'witb 
tbo i^tono. Tbrdngb tbonx «bo roooi xrod no loss 
tban 4^000 tso x*o'V'oal tbo sooret, wbiob w^as pnb- 
llsbod in tbo €3f€z^&tte of .Xnno XU, Xt 

ran as follows : *^*'‘3WCy xno«Xioi3nos aa^s a I^owdor, a- 

XXocroofioni^ €bnd lE^ills. TPbo 1Pow<^er oonsists of 
1B!«gg«sb^oliu andt ^biails^, botb oaloinocX. Tbo <Xoooo^ 
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tion is xnado by boiling somo XX orbs (togofbor w^ifb 
a XXall, wbiob oonsisfs of Hoap, fc5winos*-Or©ss©s, 
bnrxit to a XXlaoltness, and Xloxx©y) in wafor. Tb© 
I?ills consist of Hnails calcined, VVibl CJarrot seeds, 
XinrdoeVe seeds, Asben iCeys, XXips and XXaAv^es, all 
bnrxxt fo a Etlacltness, i-^oap axxd Xlonoy.”' Onllc^sn 
and bis colleagues beld opposing A^ieAArs a.© fo suc!sb 
remedies, and if was wifb fbe object of discovering 
a nxibier ailtali ’ fhaf l^lar^lc began bis ocixrerixix exits 
on magnesia Avlxiolr led fo fbe discovery of “ fixeed 
air. ’ 

A^fter fbe publication of Ixis thesis, TXlaclt practised 
medicine in i5dinl>urgb for two years, and fberx, 
on Oullen's transference fo fbaf XJni versify , XJlaclt 
succeeded bim af Olasgow, w'bere be rexxiainetl 
from 1751* until 17€>C5. Xf w’as during these velars 
fbaf lie eritxneiafed axxd first faugbf fb© doe trine of 
latent beat, of Avbicb be read an account fo a society 
in Olasgow on April S3, 17t*S. In bis lecture notes 
occur fbe sentences : *“ To ascertain Avbaf I mean 
by fbe Avord Xicaf fo “ asc;erfaixx fbe real difference 
bt^fAveoxx beat and cold *'* and “ fo mention some of 
fbe af tempts wbieb have been made fo diseexver* 
fbe nature of boat.’" XXe ar*gued fbaf beat is fbe 
positive filing and not cold, and goes oxx fo say, 

IXuf our Icxxowledge of beat is not brought fo 
fb«xf state of perfection fbaf xxxiglif enable us fo 
jxropose wifb confidence a theory of beat,” Hut 
“ AA’'bon Ave have af last attained if, X presume fbaf 
fbe disco A'ory will not be obemical, but xnecbanioal. ” 

One or two of IXlaob’s exiierimemf s may be 
recalled. Xn fbe first be bung two globes IB inches 
apart in a large ball ; one eonfainecl 5 oz, of AA^'afex* 
fbe other 5 oz. of ice. The wafer in half an hour 
Jiad increased ixx f€*mx>©t*afuro from 33^' fo 4-0 *0*., 
AA'bereas lO^ hours elapsed before fbe ice bad 
melted and .attained fbe saxnc temperature, from 
AJebicb be argued fbaf 130 or 14=0 “ degrees bad 

been absorbed by fbe melting ice, and AA^ere eon- 
oealed ixx fbe wafer info Avbxcb if bad changed,’’ 
XXe nexcf fried adding e<iual av eights of ice and 
Avafer af 32"^ fo eq^ual quantifies of 'warm Avafer, 
and deduced fbe jfigure 143*^ T*, In fbe third 

experiment be pi*oved fbaf a lump of ice placed 
in an equal weight of Avafer af 170*^ JE^. loAvored fbe 
temperature fo 32*^. Somewhat sixnilar exiperi- 
xnenfs Avore xnado by IXlaolr on fbe latent beat of 
steam, in which bo compared fbe time required for 
a bnown Aveigbf of wafer fo x*ise through a debnife 
interval of temperature Avben eatposed fo a coxxsfanf 
supply of beat wifb fbaf required fo dissipate fixe 
wafer info steam, axxd if was the results of tlxese 
experixn£>nfs Avbicb 331acic. comxnunioafed fo W^atf 
Just af fbe time fbe latter was pondering over fbe 
problems raised by fbe ixrreguXar worbixxg of the 
model, INTewoomen, steam engine in the University 
of Olasgow. 

]B"eW scientifio discoveries have .bad a greater 
induenoe . on the , worXc of engineers than those, 
, ma^e rn the elSFeots and propertl^Ma of beat, of wbiob 
Slaob'a w'as one of the most ixntioftant. Up to 
the sevente^xtb centmpy all .bad been oonjecture. 
; tI^bia^:.Tibnst real step in 'was. tbo invention 
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£tn.ci imj^rovementi of t-h© t;lA©i*jnciona©ti©r* Tlris first 
a.j>I>©a.r*©cl in. Ita.ly ari>ovit t-iie sctm© "tiLxrtei £ts tliL© 
l^aromotoi*, ctncl th© conception of t!h.c stca^m ©n^^ixiLO 
msLy l>e tracexl directly to tlie introduction of those 
philosoplxica,! instr^inxents a,nd the enlargement of 
human knowledge they brought in their train . 
Falxrenheit, the German instrument maker of 
Amsterdam, was the first to make thermometers 
with adequate skill, aifd he also fixed, first the 
freezing j>oint, then the blood heat, thirdly the 
extreme cold of a mixtixre of ice, water, and sal- 
ammoniac, and theix the boiliixg point of water. 
Writing a hundred years later. Sir John Leslie, 
himself a great experimenter, said : “ Tlxe I>octrine 

of Meat has in the coxirse of the eighteenth century 
been adx-anced to the rank of a science. Its trans- 
fvision through the mechanical arts has communi- 
cated a grand movement to society and wonderfully 
augmented our natural wealth and resoxirces.*’ 
Leslie then vrent on to recall some of the most 
impox'taixt discoveries : h'ahrcnheit’s thermoxnetrie 
scale ; Cullen’s observation of the loweriirg of the 
boiling point under a decrease of pressure ; Mlack’s 
theory of latent heat and sensible heat ; the intro- 
dixetion of the terms ‘ capacity for heat ’ and 
‘ specific heat ’ ; Lavoisier’s and Laplace’s experi- 
ments on ealorime^try ; Wedgwood’s pyrometers ; 
the registering thermometers of Hix, and the pro- 
duction of artiilcial cold ; but like Mlack he felt that 
the true theory of heat had yet to be discovered. 
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remarking, “ "What seems wanted at present to 
complete our knowlc^dge of heat, is not the Vague 
repetition of experiments already carefully per- 
formed, but a nice investigation of several unex- 
plored properties, directed with scrupulous accuracy 
on a large scale.” Mad X^eslie but known it, even 
at the time he w'rote, the famous essay of Carnot 
had already been published, w'hile Joule, Mankine,. 
Kelvin, Mlayer, Clausixxs, Tyndall ^ and others were 
just beginning tbe careers during w’hich they were 
to demonstrate by means of nice in vestigations , 

*”■ directed -with scrxjpulous accuracy,” that, as 
suggested \>y Mlaek, the true theory of heat is ixot 
“ chemical, but mechanical.” 

With Mlack’s work on latent heat his course of 
discovery came to a close. In ITGb he removed to 
JEdinburgh as professor of chemistry, and there 
for nxore than thirty years lectured on his favourite 
subjects. The friend of Watt, Adam {Smith,. 
Mobison, Muxne, Mlayfair, and Hiutton , lie y>sissed 
bis life in tbe quiet, performance of his congenial 
duties, sornewdiat indifferent to honcjurs, but 
cheerful and courteous to all alike. Mis death 
took place suddenly he sat in liis chair, on 

T>ec. O, ITHll- Mobison, who w'rote a slcc^tch of 
him an<l j>ublished his lecturers, gave the date of 
his death as Nov. lO, and I^erguson gave it as 
Nov. another mistake. It was IVIuirhead wlio 

first pointed out the discrepancy ; the date l>ec. (> 
being confirmed from tbe newsj>apers of the time. 


Life’s XJnsuspected F^a.rtxierships.’^ 


My Mrof. I>oitxs 

^^YMMIOSIS is the word used by biologists to 
k.:? describe the state of affairs* in which two or 
more different kinds of organisms are closely, and 
in some cases inseparably, associated for tbe greater 
part of their lives in a partnership from which 
both, in some degree, probably draw benefit. 
Within the last few years, many unsuspected 
interdependences have Ibeen revealed, and a vast 
field has been opened up for further research. 

It has recently been claimed by Mierantoni and 
other workers that the luminescence of surface - 
living cuttle-fishes, pelagic tunicates, and certain 
reef -inhabiting fishes is produced by bacteria that 
are in constant symbiosis with them. Sapro- 
phytic light-giving bacteria are abundant in the 
itea, and are inevitably swallowed by feeding 
animals, in the dead bodies of which they multiply 
exceedingly, and, still glowing, produce the dis- 
concerting phenomencun of phosphorescence which 
may be noticed, for example, in rotting fish. 

Among the little sand-hopx>ers oi the genus 
'FcLl%tr%La^ which are normally not luminescent, one 
is occasionally found glowing with a mysterious 
inward light. Such individuals are always diseased, 
and if their infected blood be injeotec^ into the 
bo<lies of other like crustaceans, these also begin 
to glow and soon die. It would look there- 
fo3re as though, for some animals., tbe incursion 
of luminescent baoterfa is directly barxnf ul.. Mut 

* STarom m Vrl^Lar evenins ai»ootirB« dleliv«»04 at tlM> XU>yal. Umtltutloa 
<m SXa.r 3.1. .. 
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others have acquired immunity against the in- 
vaders, and have even turned the invasion to- 
account- Such are the pelagic tunicates and the- 
cuttle-fishes. The best-knoivn example of tunicate 
phosphorescence is that of the creatures known as 
jPyrcMJCwxu, which form transparent, gelatinous,, 
tube-shaped colonies floating on the surface of the 
warmer seas. The walls of the tube are composed 
of numerous individuals seated in a common gela- 
tinous envelope and adding to their number by 
budding. The mouth of each person is directed 
outwards, and close behind it is a patch of tissue 
which is the light-organ. It has been discovered 
that the cells composing this organ contain lumin- 
escent bacteria, and it is the glowing of these 
that gives the animals their phosphorescence. It 
is not easy to imagine what advantage the JF*yTo- 
'«<ym>cL colony derives from this ; the animals have 
no eyes, they are hermaphrodite, and they lie in 
close association ; but some important advantage 
there must be, for the eggs that will give rise to 
new colonies are always fuimished with a certain 
quantity of the bacteria, handed on from the 
parent. 

VThen the individual is sexually matme,. 

some o£ tbe. bacteria in its ligbb-organ begin to fcHrm 
spores, wbiob tben leave tbe sbelter of tbe ceHs in 
wbiob they bave developed and are carried by tbe 
bloodretr^Bum. to tbe little sim in wbicb tbe sing^ 
is developing. Invisdibg tb^ cells b(f*'tbis s 4M9, 
seem to indnee. tbese to divide, and > 
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oolls OA/oli. division, movos in-fco -fcHo 
’l>o‘fcw^on t>li.o SS.O a^nd t>lno TH.i» inv«tsion con- 

'binuos a.nd iiHo infoot>€>d oolls oonbinno t>o nmlt>ix>l5r 
«tnd »novo in bowetrds -bHo vmbil blxor-o sbiro a»l>ovit> 

foni:* Ixu-ndrod ol bhom, Tlio ibsolf H«bs xneei»n- 

l>©gxxn bo divido, a.nd bHo ixxfoobod folliclo oolls, 
gflowinjg a .11 biio bimo, ba.lc.0 tli.j> blxoir jxosibion Ixobwoon 
biio l>l€xsbomearos, TScloH j^ivos rise bo fonr 

JF*^^G^cnrrhCL ixxdi vidna^ls , wixiofaL 'will l>o blxo foumdors 
of Sr no'w oolony, a.nd Ixobw-oen blxoso fonr blio in- 
vctdin^ lunxintosoonb colls £LX*e sorixx>nlonsl3r divi<lod, 
bfitlc:in|^ t^l^oir* dofinibivo bimo f$o€»s on, 

in bho ll^lxb>ox‘^£i,ns. In blxis w*by, fx-oxn gcixor-fitbion 
bo ^cne»i*a.bion, blxo scLcrod da^mio is iia-ndod on. 

In blxo onbblo-ixslxcs, blxc oyos a-ro in blxoir* 'wety bls 
X> t5rfescb o]pbical a.ppai’abns as blioso of a, vdrtel>i*abo, 
bhc soxcos a,ro soj>ara.bo, and in bHes nxajoriby of 
sx>c><5i€ss blxo Inminosoonoo is shown t>y bho fomalo 
onl^?"- Tho o^^s of bho cnbblo-fisH arc enveloped 
in a shell xvHiclx is socrebod aroxxnd bliem on bheir 
passage bo bhe exeberior hy sbmcbnres knowm as bhe 
xxi*.iamenbal glands. Iix fronb of bHe nidanxenbal 
^laxxds lies anobhor, nsually called bhe aocossory 
nidanxenbal ^land ; and ib w^as al'ways supposed 
bliab bhis fxirnislied sonxc conbritnxbioxx bo blie ej^g- 
sliell. Hub nowr avo know bliab ib does no siicli 
bliin^^ ; ib is a pliosphorescenb or^ajan, composed of 
bnlxes of biiroe kinds and colours, wliibe, yello'w, 
and oranjge, each of w'^liicli is cranxnxed wibh hao- 
beria of a clilforenb sorb : ib is bliose in bHe yellow 
billies bliab are 1 viininescenb. 'f^'lie liiminosoonb 
^land opens bo blie sea and blie liaoberia ean pass onb. 
'X'lie enbble-fisli , blien, may glow' wdbli a more or 
less sbeady iiibernal ligHb, or ib may ejeob sbreams 
of fire. In some o tibble-lisli, bVie axiparabns is 
fiirblier c^ornplioabed Hy bHe developmenb of a 
refleobor HeHind blie gland, Haoked liy a pigmenb 
screen, anri bH«ire is aebnally «' lens in fronb, so bHab 
jtHe animal Has a voribatile Hnll’s-eye lanbern. THe 
opc^ning of bHe ligHb-organ is so arranged wibH 
relabion bo bHe genibal dneb bHab bHe eggs as bliey 
j.iass along geb smeared liy .bHe expressed Hacberia, 
and so bHe new generabion is safely infeebesd. We 
find bHe Haeberia gl owning inside bHe egg-sHoll, 
bHoixgH How blie emliryo aebnally inoorporabes 
bliem -we do nob yeb kno'w. 

'JTHe bHree differenb kinds of Hacberia 

is paralleled Hy bHe eondibion of bHings in eorbain 
inseebs. Ib is kno'w!! bHab many Hae'beria are 
mnbnally inberd open denb, and will nob fionrisH 
wHen isolabed from bHeir follows ; possiHly -we 
Have Here a second degree of symHiosis wibHin bHe 
firsb. In bHese cases, bHen, bHe ligHb wonld seem 
bo He bHe prodnob of capbnred and bamed Hacberia ; 
and we speak of a symHiosis, bHongH we are very 
far from iindersbanding yeb bHe special advanbages 
bHab acorne bo bHe microHe parbner. 

iSTow, 'wHile bHe symHiosis prodnobive of Innx- 
inesoenoe may give probeobive advanbages or 
faoilibabe mabing, bHe obHer and far commoner 
examples wibH wHicH I propose bo deal ax*e con- 
oeimed wibH nnbribion. THe primary oonoem^ of all 
living orgaxp^xns is 'wxbH food, bHe gebbing of ib and 
bHe dealing wibH ib 'wHen ib Has Heen secured ; and 
we caxmob eyen Hegin bo tindersband bHe majoriby 
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of symHiobio parbnersHips nnbil w'e kno'w somo- 
bHing aHoub bHe feeding HaHibs of bHe organisms 
concerned. In bHe nxore inbimabe assooiabions, as 
of green planb 'wibH fnngns or liaoberia, of animal 
and green planb, of animal and fungi and Hacberia 
or probozoa, bHe microscopic parbner Has Heen 
called in bo perform sonxe fnnebion bHab bHe larger 
parbner eannob perform for ibself. knob ns Hear in 
mind bHab bHe green planb, bHe fnngns, bHe Hao- 
berinm, and bHe animal Have eacH very differenb 
eapaeibies of dealing wribh bHe maberial bHab com- 
poses w-Hab 'we call bHeir food. 

Ib mnsb Ho admib bed bHab, seen fronx onr poixxb 
of view', many of bHese assooiabions appear very 
one-sided in bHeir Henefib and Horder closely on 
brne parasibism, Heb'ween wHieH and symHiosis blxere 
is 1 X 0 Hard- and -fasb line bo He dravrix, Sbricbly 
speaking, we sHonld nse synxHiosis bo desoriHe a oon- 
dibion 'wliere oqniliHrinm is esbaHlisHed Heb'ween blxe 
paxrfcners. Hub w'e sbill xxse bHe berm wHen one organism 
seems bo derive more Henefib bHan bHe obHer : brne 
parasibism may He said bo occur w^Hen bHe Henefibing 
organism gobs blxe upper Haixd so far bHab ib lives 
aebively upon ibs Hosb*s bissnes or diverbs so much 
of blxe availaHle food bHab bHe Hosb dies of sbarvabion. 
Oliviously, ib is seldom bo bHe advanbage, even of a 
parasibe, bo kill bHe goose bHab lays such golden 
5 and 'where suoH a blxing occurs, w'c may 
assume bHab perfeeb ec|[uiliHrium Has nob yeb Heen 
achieved. In bHe course of ages many Harmful 
parasibes, as we see bHem bo-day, may Hecome 
innocuous ; and as bHeir Hosbs develop an im- 
muniby, blxey may even Hecome useful symHiobes. 

Tb is well kno’wn bHab bHe leaf -cubbing anbs of bHe 
goxxus do nob feed direcbly on bHe leaves bHey 

eub up. Hub use bHese as manxxre for bHeir fungus - 
gardexis, and ib is on blxe -wHibe mycelial nodules 
of bHe fuixgus bHab blxey dejxend oHiefly for food. 
"kHe greabesb care is baken of bHe fungus -gardens, 
and W'C may say bHab bHe same sorb of symHiobie 
relabionsHix> exisbs Hebw*een bHe anbs and bHeir 
fungi as Hebwroeen bHe anbs and bHeir green -fly 
‘ cabbie.’ Ib Has for a long bime Heen a puzzle as 
bo How' bHe precious planb is bransferred bo blxe new 
nesb when bHe young < 3 [neen leaves bHe old colony ; 
no'w ib is known bHab blxe c^ueen carries 'wibH Her, 
in a libble i>ookeb under Her cHin,^ a sample of bHe 
necessary mycelium, and in bHe new nesb she de- 
posibs bHis and cares for ib as diligenbly as for bHe 
eggs she lays, unbil suoH bime as bhe w^orkors HabeH 
oub and are ready bo bake over bHese menial dubies. 

Sbrange bo say, bHis same HaHib of f uxxgus-culbure 
is also found in one of bHe families of berimibes, and 
ib occurs again among oerbain Heebies, suoH as 
Ji£’yZ^C€>et'^JL43t bhe larva© of 'wHicH live in 

bunnels bHab bHey make in fresh wood. These 
lairya©, when bHey HabeH oub, feed upon bHe mycelial 
nodules, rich in probein, w^HicH line bHeir bunnels. 
Tb Has reoenbly Heen shown Hy RucHner, bHab bhe 
a»duXb female JS Has on Her yenbral side bwo 
olongabed pockebs Hlled 'wibH bH lok -walled fungal 
spores, and Hebween bHese pockebs lies a gubber also 
nlled 'wibH spores. All bHese sbruebures end Jusb 
wHere bhe oyiduob opens bo bHe exberior, and bHe 
bHey are laid geb smeared 'wibH bHe spores 
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j 1 1 *'* I out on t.|»r*rn Iw t.Fn.’! niiiwc-l*'^ of flio 
f» I >t It >in<‘i i - ''PJjt* c'u:^K tlt'j >owifori on tlio of 

;i ;\ii*l t]i<- in o«tin<2: it ^ \n ii\' out- of t-lio 

t-uc.5JL-'‘^f»<^'ii- <l<'\oni\-^ A?v it H t Im »j*oT'€'t< find Fio 

I n ft l;i.T-vn. t > 1 1 w « LntrO t lx' w'ootf , txn<l 

llic* .’<f joi-t'.'s- j >iAF;r-iin.jLi: t.fn*on^^li itF« l>o<:lv xii'ii n j n rc'cl , 
f io |>« >isit t‘< 1 ii> tilt' <'>: <•!*<:- rnc'nl , ^t-i'miniif o, ;^ntl, *‘X'<*n 
in tlif jxxii* F4*>il t>f tlic* |x >\\t i c-i't't 1 v\<>r><:3^in flio tnnnc*!!, 
f >j'< X 1 1 1 <-* 1 * iltixj i-iis 3i iri^ < >f rit'li fiinsj^iil food. 

AV'oot^I - fVFt of tlie^ tl<> wo inc‘t 

<_>f tin* wiont- Rintl- H t.*i-<.‘ t Ko infcxd.iiitj: n >a I'lif nw 
<.-i>nwiwtw < »f 1\v<> wvr-iii^<*w fillfd tin* ooitliii. t >f ix 

Inn.tj^iiw, fintl l>c*t\v'c't'n flit- wxritij^ow iw si- flic* 

wti<-Rv on fT*oin wliit'li minuclt^w ^\-itli tfm 

nicxt t *i'iiA I Fxw it iw wt| n<‘c->^nt 3 ont x\’lion tin- sxre^ 

l;x.i 4 l. ni x't'C'l iii-i ^x'ovvt li t.fitxf o |> j it-ifU'w witfiin 

tfit* I{1 T'\'ix 3 fniiiToJs iw «o r“i<:*3i fxw Avitli J / t/f ^ 

ixntl lit-ft' if Tnji>' Ik' flisit flic' ;tJCr*nl> Tm'i’C'lx’ iiwt' 

t>f t>io fnjitznw 4 XW «\.n nid fo t^fic' di<»:<'“i^tioix of ttio 
trnjtxA'od AA'tJOtJ, fitioiit; o< > ^>oi' cx'iit/ of w'fiioli iw 
t *<' 1 1 1 1 low*' . 

< '< *11 11 lowt' tiot'w not <>c*ont* in ii-ninitvl l iwwnow^ if x\ <* 
t>.t't'|*t tho ^^x'oiH> of tilt* t nn it'fxt ixnti tlioi-o ix t*«- 

f<*\x' fxninifxlw t.lxtif *t3 nt*o t.‘nvs\* i nt*w |>txl>lt* of 

w|»liltin>^ it ni> ii-nd |>nltin.ijc it in fx n wwi in i litfilo 

c-ontli t ion, JSo fixt’ ixw Jcnow . no ’v'c*i’l t* I >r*iv1 <* c*iiii 

tlijJTC'wt t*c*llnlow<* nii«vi<3t‘« i , tintl fi.rnon^ tin* i n vt'ft/t*- 
l>T4tt«*.M flit* onl>,' c*wt 4il>liwiit*d c*>:4xn i | >i< *w ixi’t* tlitiwt* of 
tM*j’t aii'i wn^tilw, tli<^ wli i jiworjix , f lit* tn’fix'Hwli, t.lit* 
fixT'wi^, ixiiti ix I »n tt ortl^N^. I nn xxnxt'fix I >lo inist*otw Ji\t* 
t>ij x^o^otfx l>lci rnixttor c-oixt-4xi n iii^ ix li inli | >t'T'c*t’ixt tx^t* 
oJ tliiw inrii|jct*wt i I »lc' j mxt.ox'iix 1 ; txlflion^jL li wx*t*m 

<il»lc* t-o iriixl^o LJwf of it, tlmjv’' wt*c*-i*oft* no c*t*lliilowt*- 
w j.>li t t-in^i: f'nvsx’int.* tlnif ax'o otxn diwoox' t^r*. 

w i j ^^t'wtJ on iw tlnit< flxc*v' ixx flit* 4xid of fnn^i ixml 

I lixot e^riix t/liixt. Ill wo tliiw jxc'oxxliixr ir>ox\'or, VVo 
ixwjsximo, flioTi, flxiit flit* f nri^ixs-^aLr*< loxxw of t.lio ixixtw 
ixiitl toT'ixxitoss ixnd of tiflioir inwt?ot/W AX’itlx x\ ood-ofxtiixjjc 
lix-r tx*, fm^niwli injf oixl^ dixoof tin ti'ixjxoxxf Tint iilwo 
wn I >wtixTioc*« fliixf xvill wjilif flxo oollnlowt^ for tlxo 

iixninxivlw fliixl. in^x^wt- flic*w<^. 

l-*''rt>xxx tilt* o>::tox’ji£xl f nix^xxw-i^ixrtlon in tlxo ixx^wt/ or 
tin* Ixxirroxv , it- iw onl;;v^ tx wfo;|.> to txn inforxxixl wx^ixx Ixiowiw , 
xiof t?ori\v oxix*''s ^ixi*<lon aground xx itli ono all tfio 
tinio ? 

W""o jFinxJ, in fixot, t.liixt flio n i «x j orif jy- of inwx^ofw lix'in^ 
on j>lant tiwMixow or jfilant- jxiioow Ixixx'o oxxt-^^row fliw 
froixx flio f^nf in XA’fiioli wwarmw of _^^oa«tw or of 
Ixixt^t-oria Im-x^o tiioir yxorxnantaxt. alxoxlo. iSomofiixiow, 
aw in X>trcv/.A' o7x2tx^, flxo oljvo-il_v, fli<^ w v^xn l>iot>ow livt: 
fr<*,o ill t>fio oaxdt-v tlxo rowt^rx^oir. ' JVIoro xxffon, 

fxorfiajis, flitw ai‘t' croTitainod xvitlxin flio oollw of xvliicjli 
if iw ooxxijKxwod. ULow flxt* xn icro-or^aniwixxw xxro 

l>rox^orifod froxn rn n If ij >l>-iTx^ fo oicooww wt- do nof 
Iviirixv ; >>nf tJiaf iw wlxat, x\ o wlxonld oi£:jioo-f ixi a friio 

w v'ln liiowiss fliat. ffio liowt. wlionld Ixax^t^ dox’^o-lojxod 

!-<oixxt* |>ovv't*r fo lvi?:oj> itw ^iiowfw in iisofni xdioolv. 

Hort*, iiw iix jF/ aixd *S-lrc':x: , xro Hxid tlio mowf 
<*lal>oi-alo i>x<*r*ixiif ionw for cinwxiriixp; fliaf tlio xiO‘>:f 
#j;t‘noi-af ion wliall l>o f urmwlitKi xvifh flit* notisoMwarv 
<>f tfic* w_vxn l>iof** of flxo sj>ooio«. Wfiion fljo 
ft'nialt* inRt^of iw wc*x\iix!lv xnafnrc*, rinm l><^x-» of flio 
liii.oforiix or of flic* >'<*iiwl.>; inigi’afo fo flio fiindor 
c*nd of ifw liodx'^ and falvo nt> flioir Il^c Kwif icxxi ixi ouf- 
^jrrovt'tfiw from tlio j^nf - »j n*nirj juRt l>v tlio ajiort-nro 
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from flic*! ox’ixlxiot w . voawfw aro wt^^noc'vsod onf 

on flio wlic'liw of flic^ l>awwin|ac o^|.jjs, xxnd aro f irowuxxxalilx' 

« vx'alloAA^od l>v^ flio lixrv'ix* aw fliojy^ oxnc’trijco ; flio wfill 
wniallor latc*fc*ria f rocj nt'ixflx" ]|>txww fliroii^^li t lio 
mitrro^i v'Jc* of t lit? tliron^ii 1 iix^S’ jxorow alon^^wido 

fliiw, and fixe* c'nic^r^in^ lai*va iw airt'adjV'^ waf olv 
iixf t«!<r*t-c*d . 

f Ixaw alwo l>c*<*n cxlxwor \"'t*d fliaf l>lood-wx*olxi npc 
iix \'orfo lira. tow liaLxit nallx^ liarlionx* niioro-orf^xxn iwn iw, 
xA'lxioli niixjv' ^>t>wwil>l>^ lxc*li> flioni fo di^owt^ l>lood, 
JL^ic-o, l>t*d- 1 >11 tjcw , fwc't.wc* tlic^w, cmlioinc-^ in owcj iiit-oc'w 
and Ic^ooliow all liax^t* in flioir ^iifw Tnioro-t>i*^aniwni w 
c*om jxaral >lt; xoifli fliowt* xv*c' mc*of wifli in inwoc*tw 
dc^jxx'ntiiixj^ oix a. ^>lanl diot.. riofi in oc'llnlowc^. Ii> 
woinc* inwfanoc^w lic*r<^ alwo flio fratXMft*r t>f t-lic* wv ni l>iot <*^ 
to flio x'oiin^iC of fixe* liowt^ li4Xw l>e*e*n de *i n onwf xaf t'd . 

if iw xiof onlv ill e*t>ixiie*>; ion xxitli 1 nni ine*wc*e*n<*e^ 
or XA'itli flioii* inxn 1 e*diiife* di^e'wtix^e? aotivit.it'w tliixf 
iiniinalw liiix't^ e*alle*d ixi flio ji-id of w \'nil>iot <*w . 

< %*rf ain wnsxilw of flie* fainilie*w C '‘\'c* lowt t >in 4» t i ida r anti 

nil 11 lari id ;x* liavo lon^u: Oe*<*n Icnown 1<» liax’^er onrionw 
lira n<*lie-*d , e*oiic- ix-*,! ion -t't ml tiin iixfr " ^latitlw * Ivin^ 
on file* dtirwal witle* of tin* inte*wfiin' anti in ol*>wo 
j >ro>i: iixxit V- fo t)»e» Ititlnov. 'Idio e-ont'rot ioi i w are* 
w|>li t*ric'!al in ftirni 4i.n<3 axe* *'t >n 1 1 >owt*d nijiiniv t >f nrie* 
ac*i<l do|>owiie*<l in an txr^jiii nie* tnafri>: ai'j*anue*d m 
oojie*ontrio lanie*lla*. 'f'lie*x' lie* in w|>e*oial <*t*llw linov\n 
aw fill i“i noox^te'w, «md altni^wide* flie'in xx'it.liitx t.lie*wo 
oe'llw t l»x*rt* a x<* 4x1 inowt. 41 1 wa x'w e| mint it 3e*w < *f a l>4»oiHnw. 
'J'’lie* im I'i noe* vt <*w 4iTe* 1 1 n< io ii 1 >< < *d I >* t *>:< *xe't t »r \‘ in 
fnnotitm. ’’I'lie* w oi-l< of A3c*ve*x iinel otlit*xw liaw 
wilt >\\ n fli4»t. tlie*o iX'inoA'e* fi'oni t.lie* wn44il'w ♦i,w*m4<*w 
and wte>re* flit* e‘,v.t*t*ww of n i t I'o^t *n e > n w \\4i*^t** in t lio 
for-ni of f,lje* e^exnc*j*t*t ionw , ""Flit*!!, aooorel i 1 1 S 2 1<> 2Me*\'-t*i*, 

file* l>a.oilli inx-adei* file* noe.* v t e^w 4ind do ll»e*ix 

xvorlc , AA^lii<4i w<*c*niw to lx* tile* I >i*e*ai'Cin^ nj> of tlier xi I'io 
at ad . 

''l''Iio fiwwiic*w t>f tlie* wmxll ifwe'lf do nof |>re>dnt*<* 
anjV^ xix-iol x-f ix? fe*mit*nf, and flio animal wt*e*inw fo 
do^x'xxel on lxae?fe*rial awwiwfant*o at tliiw fioinf . 
iiimil>e*r of fre.*t‘- living Ixaoforiix ixre* li:n<>A\n to liave** 
tliiw j>e>xAe*r of wyxi itf i 1 '*1^ nrie* ae*iel, anti in flit* w<>il, 
atnofifi: fixe* e 3e*c?ix x'ixj^ loax^e'w exn xvliierli t lie* wnail fo<*<iw, 
aro found l>ax*f<*ria ind iwtin^niwliixl*Jo. from tliowe* in 
ifw |>iirixjoo v* t <*w , ^’lie^V *silwt> oe*e*iir in t lie* wnait'w 
/^xjf, xvlioro t lie*\' Ixax'^o e*ome? xt ifli flie» in^j^e*wf<?d food* 
and flix*ro we^ornw e'V"e'?i\V' r<*awoxi fo wnjxjiowo fliat ffie*^ 

xxxalco flioir XA^a^^ fiie?nc*o to t lit? ojjrt-^re'f or>’ cie-llw 

flxon^^li x\'li_>^ flic*;v’^ wlionld wfiow" tliiw wpe*oial affinif v 
for tHo pnrinot-w r<;inain« a ixi vwt-or v. (Tlio Hainej? 
xx'iij^lxf lie* waid of flie^ Xe?awtw in flxo ” m v <'<?ft>m<?w ’ 
of ixiwe*e?fwd l*r*e*we?xif !;>•’ c?oi*fain e^tillw in flit* jie?'if>^li- 
Ixxiarliexoel of flio jixirixioo v'ft^w liooomt? aofix*o! 3 r 
xxino'lioid axxd de_*x’'onr tHos x^^**** **^*^‘iy xx'itli flioir 

e?e>nfonfw tlxo tir^atxie.? ixawiw of flio jiart-iaJlv diw- 

wolx^^tid x?onox*of ioxiw, t liaf iw, er^/t/ flio liaoforial 
liioftia wlxoMO woric iw ixt>vv ox-c?i*. I^rowiiirialily flxo 
I>lxa^o<;;y*fio oesllw fliorx Ixand ovt*r fo flio wnaii'w 
fiwwiiow flxo f>i-ixls:c5rx-doxx*^ix x>*'txd iicsfw, xxxid x^t*owtxixialxl>^ 
fliowo ixrc* aixalxolisod lijy^ flxo rxiollixwo, owfxooially 

dxxrixx^ flit* poricaiw of iixox'f rxt'ww xx lxiolx xvo oall Ixilxor- 
xiaf ioxx. 

jf way ‘ j>rowxitxiaf>ly .* If xvdll Ixo xvofiood flxaf in 
rxoarly all flxowt^ roooxxfly in vowt i^^af o<l ox amnios of 
snwjioofoci «y mlxiosis, xx'-o xiixtsf sfill cjfvialify onr 
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fx.M»or-t-i<>ii . iiif t^rt^nof,’s xtA sit^roTiju: »riioi*<.>- 

issimi i« sl t^fuo « v'iiil:>i€_>l,o it.» o<>i>«t.aTxt 

ill t/Ho ay>ooia.l it-ts iiii vjxi*;y 

it» wc?r« j^mlouM <li«t*i*il>\it.i<>jx to c>iTfcii>riii^, it^a 

^>o,w«jr*« of Lic'iiifj; oliJ 3 LJij&^<et^ of wliic-li f>lio 

fio«t> is Ictxowii t-o l>o iiioai'j>ivl>lo, c*n-ii , in itr.s 

|*T‘osoiic*c^, c-stToof. ’"PHot'o is TiiiiciVi <*ii'<.rvitnst-».iili4*-l 

o-vifloiioc*. lint w'<? oiviifiot Kixv w il.li cjoi't ti-iiif ,v f-linf 
tlio c^:»cisfs, in iioAv-^^'-vc^x* ojio-si< 1 a. 

\mlil >vc* l»a,vt* |>T'ovc»ct !*>' <.»>t j>c»r*ii riont. t-litxt 
t I'lo oonf^xiiiiii^ {Xfiimal siiifoi'M lt>J t lii*<>iijjclx 

> V’-ixl r>f f.lio ^ 2 :iiost-, a.ixcJ is l>t^ii<.':fi its . 

^Xix o: 3 < |.»c'i*iiii<'iit. of fHis Kimi lias ii rif s»-l>-«»‘rx 

^ijici c'ai'j'iotl fliT-oiifijli wifli sm^c-c-ss in t Wo <^ 4 i,w<-* of 
'vvoocl -oa,t.in.sr toi'in it c>:s . £^om<.‘ toT-miti's iia Wif- 

inxllx tmlfi'Vixtt' f iin^ns-fi:jir*<.lons, an<l sl*c*Ii s|M‘C'i<?s 
liv<* <>ri T'offiii;^ A\'<»o<l 4 incl ot-lio'i' v<^^< ’■t. 4 x>>l< 5 niJittor 
f>l\is t In’- awsisfinp: finxjL»-ns. t ritc' ^^'oo<_^ -<»?x 1 .in^ 

t<'r»nit-oM, txncJ f form niajorit v of ffxmilic^s, 

<Mit ii|^> £in<l c'at: \vr»ocl llxat is cinitx-' fr<*sli : ami 
mitos of 1 Host"* fixmili«*s <l»> nof <!n It iv* i* to fim^xis- 
^j;avcl*^ns- ''PIif* xv«'»*>ti on xN'Wi<*li t,li<*\'' cl^^^s^nci for 
sn l>sis t-onoo <‘<>nt.fiins at loiisfc />< i fic'tr <r<.^nf c-c-J 1 iiloso, 
tfi<^ <>^?c ]:»« -r ini*»nli^ of ( MoN'^olaiK I Imx't’j ][>r<»ATt'<l t liixt 
snr-li t l<.«’-|it. in lii<‘ laix »rji t oi\%' , c-ai\ f«.>r 

at i«*ast tlirc**' v<-«t?-s -j>»'rlia|>s imlc'finitolo — oix 11 
<.li<'t * »f ^>nrr* t*o 1 1 n l< isc* . In tlic*so t.*>c j >or i tm'^n t s of 

< ani I 's . ttx' oi'Hnlos*^ as ^ivon in tlio form 
t'itWor <»f t i 1 1 | la jic *?- <>r <^f sp<*fiall\' rod 

1 iiJTt 10 -<.*<.■“ H n loso . 

'"I'lio 4*4*11 n K >so-f« *d l4*T‘mil«*>' in llx' bi 1 >or4x1 or v 

l>t‘lm\'o<.i in fxa<*t !>' Ilio saim* \N£iv. #iml lion rislitid 
j nst iis <*1 1 Its t Ik' c'ont t‘< >1 s lix injjc on a iiioi'r* norniti I- 
s<*t*minf»; xx o4 »cl <li«'-t, . T^lifvt is t«.> tiJic* \\.'r >rlLv<*-i*s 

itlwavs ftrd <li r<*<*t Ijv’ tin tJi«* | *j* Will 1 1 in , ^viid so <H<1 trlio 
n\"tnj»lis <>f all t li<* iitJitM* c^ttst-<*s. rooal forms 

1 iivf * v\ ist* f € ul 1 lif'inst'i 'V'os 11 n 1 i 1 1 lit* sr >-€*a 1 It^tl j>ost -»xd n li- 
st itjLr<*s. \N li<*n t>j«*\'. t.4 >^!;4*t li<*r an itfi tlio sc*<?<xn<l and 
Wir‘<l form atiiilts ^tnd t li<* 4V<lnlt. sobliors, l>t*<^itfno 
dt'ixMidtait on tlic^ A\-orUc*i*s ftir f ood -sn |>^>1 v , t Itrj 
Tiinst'ltNS < >f t iK'ir <i\vn jaws at ro| iliX'-in^ , or, in flit? 
<-as<* of t.li<* soldiors, tin* mamlil>los Ho<^oniii ifj:; so lar^o 
iin<l nirw' i< as to l>o iisoloss ft>r an ooil -jj^naAV in^j;. 

dt'f > 4 'mlt*nt c^;xst<»s fod oitlit*r on tlit* somi- 
< i i^<*st-<‘-<l food ^>ass«*d from t.lio liind-^^nt. of flit" 
AA’orl-vors, or on Uk* soc*rot ions |>c>nrod out- fronx t lit^ir 
saliv^arx J 4 ;lands. It. aa ^xs t lio soldiors Avdio soomc’*<l 
t.o Ha^c*' most' 04>ixsf sxnt 4>xx somi-di^^t-^stod ^ixt-- 

oontonts t»f fho worUx'rs : flit* vonn^oi' oT-x-afni't's 

tlio n^inplis ami flit* roA^al and cjom pl€*montar>^ 
fonxis'in t,li<*ir Uxt.or life tlopx'ndod on. flio saliA^arv 
soc-^rofions . 

TsIoaa' C'.ollxilttso is i m 1 ifzrc'sf il >!<' oA'on t.ornxit.<*s, 

Avliitdi s«r><:irot.o xxo otdlnlost'-svilit-f innj; xAixxvinos ; and 
t lic-5S<x families liaA-o not 4*von f 2 :ot. fnn^ns fo aid tliom. 
J^nf if lias l>oon Uixoaa^ti fox’ a lonj^ fimo fliaf flio ^nf 
€:>f flio frno wood -oat.in^.!: formito tliaf doos nof 
cailtix-afo fiini^ns, Harlionrs an oxf raox-dixiarv ixxoix- 
a^citrio of jirofozioa nof foxmd an v^vv'liorti xilso, if avo ox- 
oopf somo small rt^lafivos from flxo Ixixxd-^nf of flio 
tsoolcroaolx . llTnloss it lias Ixoon soon, tfio AA-rifliiix |5 
xnnlfifxido of infor-slidirx^ profoa^oan Ixodios fliaf 
almost filoolcs fli€* > 2 ;itf of a lioalfliy t-orxnifo Avox*Uor 
and CTonsfif nfos alioiif Ixalf its total liody-woi^^lif , is 
diffictilf to piofitro. fxi si>ito of flioii* rolafivoly 
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lar^o sizio and tlio vast n\iml>c*i*s <*f rmxfilt* flirc?a<ls 
c^ov^oriiifjc flit^ir liotlit-js, t.lioy arc^ ranVeoti 1>.V |xi‘oft>- 
scoolojncii^ts arnonfj; t.lio llafjqolla f os , As^'lio’-rx^ flioy foi'ixi a 
sp43x*ial ami poc;nliar ^ronp, l.ln* 1 1 \-jr *mxasf.i^xxia oi‘ 
f rioliony rn pli i<ls. It. s<*<^ms tliaf ojxoli |i^t*niis of 

Avood-t'saf i tifi^ ft*rmit.os lias its own sj.»<*oial ixssooiafion 
<*f t riolioxiy m^ >li ills . j>Coav if is 1«> 1 >0 m>t-<*4i t lial flio 

fla|j:ollixt-os ax-o found al>ti ntlaiil 1 \' in jill Ifn* c*jxsfx*s 
at flio st.sxjjc<'*J^* wlit*ix t-H<‘y <J«> tli^-ir f <*x*4linj^;- 

’"I'*li4*y <lisapp4*ar from llit* soc*<>n<l and tWir<l f*>T*ms in 
1atx*r lif<*, and Ix^ootiic': lx*ss aWnnditnt in fix* soldit*rs 
aftx*r flxt'StJ* liax'o |>a.ssc^d fin* nA inpli st/ajj^o. I.»aT'v*it* 
isolafotl froiix tin* time* of lttxt.olxin^ tiox'or Iniv’t* ixny ; 
Imf if fln*\- cxro j>lac*od w ifli A\-orl<<'rs, t In* a-" liaA'o 
j>rot in flit*ir ^Lcnfs AV'itliin t na <*nt y-f* >iir lionrs. 

''l^'ln* soft ^irof oj> lasmiti Ixodios of tin* lia^zollat <*s arc* 
j^<*noraliy 4*raixinn-*d Axitli f iny fi-acxnic*nfs of f<*rxxxit<*- 
niixstioat-t^t i AV'ood v\'li ic*li fln^sy llaA'4^ up : tlioy 

liavo in» ixxont lis, Imt i>roWal>ly ftxlct^ iii flic* pai't i4*los 
at t lio Tialcc^tl 1 >ost c*T*ir>r oix< I t>f flio liocix-. 

It li4is loii^[^ l>ot*n sns|>oc*t.c*<l liy j[>rot o>r;ot>li ijj'ist.s 
txml l>y onf c>i:nt>lo^ist'S fliaf fli«*sc* sfraixjLTt* tifxt?<*l la t I's 
4trx* not I lartxsit t's of tin* tt*rinit.o, xior oa'oxx nit^x't* <‘4>ni- 
nn*nsals, l>iit triic^ sy in Ixioft^s in flio lii^rln^sf <1 <*j.^T'oc*, 
c*t>nft*rrinfi: ii n*alc* n bd >lc* l>t*m*fifs < >n flioix* liosts. itn<l. 
T*i<‘lil\' o4>tixf >onsa t od in T-t‘fxirn l*y food sxiid sliolloi', 
lioc'oixn* ino4tpal>lo of liA'in^ a so-fiaiato <'xistom*4*. 

If lias l»c*c*n sns£>4'efod t litif t Ixoso pi'of rixioa , liRc* 
o<»r1ain fnnj 2 :i ami liaot oi'i a , liavo fin* '|xoAN'<*r of 
split t-i 11 n £1 t*<*llnloso, Hvinjj^; rxxi flic* more* ixssirxxila.l >ie* 
£>i*o«lnc-fs 4t.nd lian<litxj|^ OA^or to t.lioir liosfs 4x c*c*rtain 
£ import ic>n t ln‘X*c*.< »f , adx*.<£ tiiifc* ix< >f only for tin* j>ax'- 
t.ic*iilar imlividnals tlioy iiilialxif, liixf also for tlic* 
d<*p4‘nde*nt <;*a.sfos. 

OJoA'<*bin«l’'s in^^<.*nioxis «*>: pc*rinxonfs Ixav't* x'oooriitlA' 
oarrioxl fliosc* suppositions int-o tlxo rc*alin of soieixitificj 
fa-ot , I*''irsf lie* S4*f ainmf I'oinov^in^ tin* iirotoo&oa 
frmxi t.ln*ir formifos Ax^iflioxit in j nry tei flxo iixsoo.fs. 
''Pli is AAixs diifxoiilf. flo did if in fliroo difforoxif 

vvaxys l>y st arv'at ion, l>y li«*o£3iix^ t lio o<xlonios at a 

f€*Tni>ojrat lire* of 3t>‘^ C'., anti fliirdlA', >>y snlij«*€?tin^ 
flic’iin t4> oxy^<*-n nndc*r* jxrossnro. 'fdxc* first xxxotlicxl, 
starvation, romoA^os imarly all flio px'ofovioa ixx alnmt 
fiftx^oix days, Init. it is i m£ >ossil>lc* to tlofannato tin** 
iris<*ots oomplc*tc-?lA' lioforc* tlic*y flionxst'lA^os liavo 
liojynxx tei sntfesj* in lic*alt.lx- f non I >atioix at 3t>^ O. for 
tAV'c'-xi ly -fonx* lionrs Wills tin* |_>rotozioa AAdflxont- dainaj^- 
ixxgc TXX4>ro- flxatx a snxall i>ox'ooixtaf 2 :o of tlxoix' hosts, fixit 
aix oxA’^^on pr€*.ss\iro of fonr atmosj,iliorc*s Wills tlio 
flafjollatos ixx xxliont half axx lioxir AA'it hont daixxaj^iiigc 
thc^ir hosts at all, and this xxxothod has lioon found 
tlio most c'oi woixioix t for c* x porixn ont . ’"Pho various 
Wixnls of triohoriyxnph ills in ono tox'xxiito gxxt arcs 
varioxxsly snsoc?!ptxl>lo to the* otTocts of tho poison. 
Uy varyin| 3 ^ tho doso and tho poriod oA'or w’hioh it 
ac;ts, <dovc*laxxd has foxiixd it jiossihlo to roxxxovo 
first oxxo s^xooios axxd tlxon txnothor, tlixxs altorixxj^: tho 
oh«xra.otor t>f tho particnalar ixxtostixxal f axxna ixx w’-hioh 
dix'ootioxx lies will, for Avho-n oxxo spc*oio« dios oxxt 
anotlior thoro px'osont xmxlt iplioa rapidly axxd taWois 
Its plaoo. 

Tho torxxxitos dofatmatod hy tlio oxygoxx poisoxx 
ax'o tlioxxxaolvos ^aorf ootly hoalthy , l>nt whoxx thoy aro 
axxppliocl with wood to food on, thoxx^h thoy efo- 
voxir it groodily, thoy caxxnot di^ost it, and' th.oy 
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<J.io c*i «ta,rva,1:>ioiT in ■bHroo tiCk foiajr "woolca. 8i.ijpj>l.y' 

, hi ovw’c^x’ or*, wit-li lrirrriu« ot* 'wi'fcH 

hnng^ns-cli^oHhocl oollnlowo, «mci t-hio^r ocLir f 3 Cot, on all 
ri^lit - JLliit- hlio omoial howh i» y'^h ho c;omo. T^nh 
hHoin l>aok 'w*ihhi ohlror i>e:i*miLo« o€ hlioir <ywxx Icind 
cjoTihain iii^^ ]f>T'c>t.ozr>a, hHoy X-ai^iclly l>ooomo i*o- 
ixrhot^totl, aro hlion onc^o moi'c^- al>lo ho oojro o"\roir wih;li 
;i>nT*o oollnloMo, and oan Jivo on tlrah inclofiix iholy . 

MOoniM, hlioTi, no q[iioF5hion hi aho^*" or* hlkah hHo 

jri'oh-ozoa sj>lih \i |r hlro oollnlo«o fox* hlrom, axxd hliah, 
ixr hlio c'oiii'iso oh* hlioy liav.o h>ooonxo alraolnholy 

dc^^^ondonh on hlic^^o siooiroh aliarora hoi* hhioii* €5«Moxrhial 
f ocxi . ’'PJio i la^ol l^rh.os, "fiXT* hlxoir* pafh, oannoh livo for 

ixroi*<^ hhian l-t^n dayt^ a]f>aT*h. hT'orn hhioiT? hox-nxihos, and 
hlion only in a sspt'oial l>loori-Mor*nxxx mostliiirn ho wlxiolx 
linc^ly 1 lovA- ^lt'T-od li^no^'oll ii1<jmo iw ad<lod. 'IL'lioy liav^o 
nox'-ox* l>ooii Icriown ho hor-xn ^>rohoc*.hi vo oyi^hsrt, and, 
«o hat* a« i« Icnow^n, hlioy do noh oooxri* aixyAA'^lior*o 
ill TNJahtii'o. T'lio o:?caoh. mohhiod Hy w’lriohi tlxoy 
ar-o 1 i*air«h‘oT'T'o“< 1 fniin t-omiiho ho hc*T*Tniho i» noh hiilly 

n ncloi'i^hoxjtl hlioii^li |ii‘ol>al>ly hli<^y fia«« in h-lic’i Moini- 

flnid wn lifshanoc* fi'oixi t.lxo anviw of hlix? vvorl-wx^x'ti- 

d^'lio ixsijso<?ia.hion Ix'h’woo'ii hlioMO yiax'hnoi’s xin- 

doril>hodly of vox*y long «haix<ling ih mnwh liavo 

halc<*n many agos ho oa.'^oIvo hlro o>::ach adjn«hjnonh 
lioh^'oc'n hliorn and hlio o>chT'aoT'dinai*y «.pooiali«ahioir 
hhah "W’^o hind. tlnh oomjiloho and tsiiooc^a^f nl hlio 

Ot>it 

■.•s.-vAc*’ 'I'nortTsr 

<^TIh JOHTvT "rilOl^iSr yOf^ Oir-T, wlio«<^ 

^ ' doahfj oir J iino ziH wt* rniKdi x-ogrt-^h ho aixnoiinoo, 

wa» l>orn on J^oh>. J . lH-4*-l, ah f-homo. hlc’i wa,« oldoxh 
^4on of ’iriioinaH ^''llO¥*nyox•of h, a Honlphor*, *v\'lio liad 
xnarx'iod JVlai'y, hlio tJanglihor of Jfohin l^jranoix, "W'lio 
hiad hanglxh Jiinx lii« ai*h . JSir* William hfamo 'T’lioi'iry- 
c*i-of t , hlio wcixil^ihor, ^ as axrohlior* t^on of 'X'lioma« 
'l''lioi*rijv''C';i‘ofh-. Hl< I nc*ah<?‘d tiT*sh ah 7">i:'i%’^aho moIiooIj-;, 
8ir* .Jolm 'f''liox*xiyc*i*of h liooamc*^ a s^hixdoixh of hlio 
1 Jni*v’«*i7t^ihy of OJasgow^, anxl hlxoi-t^ oarin’^ iiikIi't* hlro 
iiihl iK'Ticx’- of l-?.a nVc ino* and KLolArin. ^"Vfhx-i* gaining 
Moino ojv £>or*io-not^ in «lioj>« in hlio tiorhli of XCnglami, 
in hlio .^anio yt^ai* hliat -.AIfT'<'<l '\’"aT*ro"w 

s-ihaT'hod ah IV^^ilar*, iit* liogan lioat l>iiil<lifig sxh 
< ''liiMW'ic-lc , fXTid tHocin liooa-mo l«:no'v\'n for* liix «ii< -socii-j^ 
vw’^ihli Mhoanr- lioah inaoliiri«'f'jo. '’Plix^ lihhlo J%^r i ret rf-ri (X , 
Imilh ixx J HT 1 , '\v'af4 oirJy fc’^oh long, l>iih or-oahod 

c'roTisidox'alxlo whir* l>y f=ihoaming ah 1 IrirohM. 

fh "wa« hlio adophion of hlxt^ Hpar* hor*j>o<lo, ami 
hliOn hlio axihomoliilo hox'jiodo foi* naval AV"aT*faT*o, 
hliah opono<l a now hi old ho ThioT’nyoi'of h, and in 
1^4*73 lio <x>n«hi*irot od liix hirjsh horjioxlo- l>oah for hlio 
ISToi'w^ogian go vomnioxrh . In IHTT li«^ Imilh JHL.JVI.5S. 

for hlro 1-l.oyal J^avy. ffo vw’a« jirohialily 
hlio* firwh ho nwo a locomohivo lioilor in a hioah, and 
wli on hi i its hy j>o of hioilor jiro^^od hron Irlowomo, lio 
in"voirho<l a wahor-hiil>o l>oi I or. Ho oarJy oni x>loy od 
forood <hraiiglih in tiia l>oah«, and waM a jiiorroor iir 
t/iio oonMhrnohion of f afcth-mxmiirg, liglihJy ooiiMhrirohod 
shoaxri c-'xxgixxx'M . Hits lirsh -vowssol fxhhod virihhi a v^'ahor- 
hixlx*- lioilf'x- wafc4 hlio TxxiFiS5ix.>n l>oah for n«o 

hlio <'‘ongo. fix hlio hv^’^o horpodxi-lxoahM for hlio 
Ifrihishi JSJavy, ISTom. OO and iOO, hio ixxhrodxiood 
hlio hitxh whom and hlxo xloixh>l<^- mcldorw wlxiolx 
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pax-hn or wli ip iindoxi Ixhodly i«- IVTany minor dohail» 
In a VO yoh ho l><^ worlcod oiih. Wo do noh yoh know 
in wfiah form hho Hrolcon-xiji oollixlowo iw liandod on 
ho hlio insooh. A grx-sah doal of glyoogon (animal 
wharolx) iw txlwayw foxintl in hlio liodiow of hlio hriolno- 
nympliids, hlioiigli nono oooixx'k in hlrxo inhowhinal 
oolls of hlxo! hx’sx'xniho. Kvon w^hion hlio dioh lia» lix'oix 
pixrc^ oesHiilowo for a« xxxxxcli as hliroo monhliw, tlaio 
prohos&oa shill oonhain glyoogon'. TTlio siiggowhioix is 
f.liajtv hlie*y splih hlix^ oollniosc’^ inho hlix*- sugar gln<;os<», 
v-'liioli hlix*y hlion Vinild np inho glyoogx^n. IdLow^ 
hlioy liand ovor hlio o>c.c;oss ho hlioix* parhnors AVt? do 
noh know, or wliohlxor, as s<*oijis |iossit>lx', t lix'ir own 
liodix^s aro sai;rihiood in hlio prx>ot*ss. T^or <lo w*' 
know yoh liow tlit^ ht^rmihe* gohs hlit^ xiihrogon 
iitxiossary for hlio fornxahioxx x>f ;|.>rohoin avIi on ih is 
fod on jixirt^ xxdlixlosc^. F^cji^psiliiy hlic^ l>o<lios of tlix^ 
junior ^larhnors atfox*<l hlio xnimx’sdiaho sLip|>ly : liiih 
wire’ll! xro liav^o f//ety got hlioix* nihi'ogx'ix i Irlavx' hlic*v' 
hlio pow x-r of hi:xiiig frox^ iiihrogx'Xi, as <*«-rtain 
liacihoria Ixavxj; Oi* do hlix* horm itos hi ix*xxisx*lv'x*s 

px^x*fx>rm hliis nn -animal-likx^ fx»ah i T>x> noh loh ns 
forgo'h, lixxwovor, hhah along w^ihli tlix' flxigo*! labels in 
h.lio hoi'iniho’s gnh t hx^i*o ai‘<* alsx> niyria.ds x»f xjtliox* 

in ix5rx>- organ isms spirxnolia"*f x^s, l>ax*illi, and v.*hah 

noh. Xh may l>x» hliah h>hx*so fxrx>, in tlit:?ir <lc-*grx^x*, 
ossonhial ]|>ai**hnors in Ifix* |ii*ox*oss. 

XI ary. 

l>x*x-anxx^ a x*onspixM loiXvS f<>>ahiii*€' of liis dx-signs. 
'll'*lix^ hishxiry of hlix** horpoxlo- hoaf xloshrt ijv't'r hogins 
wihlx hlxo yyx/y?x>x*A* and J-J^cjrt/ef , xj>r<lx:*i*<'xl t>y hlix* 
.Adniiralhy from Varx-ow , and hlio .Urtri t^t/ an< i tlix' 
X>xiOx>^, ortlc'rotl from T' horjxyc,*i*of h . ^.'lix* JjTor'ttef ^ 
wfhli Varrow lioilt-^rs, ahtainx'd a sjix^od of l2T-3 knots, 
an<l "was hlxo fashosh c^rafh txlioah. kSlix*- vx*as so< ni 
hx-'^iti'n, lxo"v%'X’! vor. >>y Tlix>m>'orofh ’s /Jrtrit/.r/^ w'liic'li 
ahtain€‘tl a sj^iood of liTdi kixxihs. J3x>hli hlix-st’* 
rox3orxls wx*rx* snr j>*xssx^<J l>x* hli<^ I’lnssian >Vx>A*x>7, hiiilt 
l>y "V’^arro’vx' iix aix<l l>y hlix* /<V>W>xx , lixiilh l>\ 

IST x>£*maxit I thc*^ sjxmo ;v"X'>ar, w*hioli xJid 31 knots. 
K>oo i I >r oo a hi ng x’-ngirxx's xv <'i*o nsx^d in tJiis h.>'p«* of 
x'r^xft xi>> ho ISlOti, aixd '^Xhorixy orof h liiiilt an<l x*jxginoxi 
nlan^' of hli<* so-t^xillx’^xl hliirhy-kxxxiht ors . On hlio 
axlofihioi j of hh<» I^irrsoris’ shx'am f^irliiiix* lix* "v\'as gi x-'i'ii 
hlio ooixlraoh fox* soixix* x>f hlxx? xjoashal xlx’‘shi'oy<*rs , 
and ixx 1 tiOT Ixnilh and ongiixod hlio oxjx^axx-going 
doshrx_>\-"x'r TX.JVX.fS. 'T’etrt^.r^ wfiix^h 'wihli xiil fnx^l aixxl 
hrijxlo sorows drivc’sxx hiy hnrliixxo ahhaiixx^d a spox'xl 
of 3/>-0 knohs. 

T’hxirnyxi'srxif h liaxi hox’sn Jxxinx^d l>y hlio laho -Jolin 
I>onaldson in J HTlJ, anxf Jahx*r on l*y hho laho W. 

IXarmxliy , vx^lxilo for many yoars JVIr. O. H . Wingfi<?lxl 
was hl»c5 xdxiof xxxoolxxxixioal c3ixgixxot’jr of hlxo firm . 
iVlohx'ir Inxikiing had t>oo5ix axidod ho hlix3 lirm’s 
aohivihios in IHlhO, and af hx">»r Oonalxison ‘‘s <loahli 
in 1 Hlio hhx3 oonoorn was hiimx^xl iixhx^ a, company . 
In moo hho vw'ork having oiihgrow'n hlxo capacihy 
of hlxo jxroniisos ah Oh is wick, a siho was st'cixrod 
ah Woolshon,' near JSoxihixanxphon, and ih was hhoro 
hJxah all hho lahor doshroyors wore hullh. JOxiring 
hlxo War hlxo firm hnilh aixd oixgixiod hwonhy-nino 
horpodo-lxoah doshroyors and fiohilla loadx^rs, wihlx 
a hohal honnago of 3T,!210 hons and 037,000 Xiorso- 
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I>oweir‘, lL>osiclo» «omo siilDm-flurixiLOH SLTxiX ot.Jior vossolw. 
JMContioj^ winoxilcl a,1»c> l>€ 5 > mLa-cle; of t/lxo rc^xn jBLjrJk.a,l>Jo 

■c’;r>a,«t 7 jQi.l inofcor "W^hic'-li Averc? Avit/H 

ofi" t-lio Jb5<*l|i5i€Lii ooa-Mt. in. t-Hts t*.'fc1:f4Sbol«: of Ox*<>ii>it*SLcit:'. 

^A. f ro<x\i€-^xx1:. oont-rifcni'fcoT’ t>o t.lxc*' 'J'*'rfx^'ri^ct,ctio'r»-fi of 
th^- J 'tr^t it'ijtt'lort. of o^tyol ^tncl oXlior 

t'-oohixioa,! M<->oiot/ifs*s, ^ir Joinx TPiioyn^'ctrofti AVii-« 
oloot/0<l fc*llow of -fHo F^oya-l {So<*iof>r iiT iKi> 3 , tmcl 
iix ZUO^ roooiA''ocl flio fioxxonx' of l-ctxi^H'fc-liooci. T*'or- 
»omo jxast. Ixo T*€^Kiclocl in 

ImIcj* of Wijj^Hf, on^«>^2:ocl in fiit^ of t/ixo 

I>x*oHlom« iix xi«,Ara.l eo'oHi-fcc^ot.ii x*o t>o Aviiioix >io 
xnti-clo «o inixtAy" noftxi>lo <.roii-ti i*i V>iit..ions. Ho msn-riocl 

in 1 S 70 , etncl IxcbdL 1 >avo ssonw inxcl fiAro 

Hi« ol<io«t. aon, t^ir Jolnx KclA^^ax-ci ''Plxoi'nvt?*'oft., fiio 
f>x-oaont niixixixgins tlirc-of or of tlio fix*jn , A\^ixa Jk-jAiglif or! 
in lOlH. 

T>Tf->n'T>^ oi Jiaxi k:i> ntxv^^^xl tvrc*-fiifc^ot- ii«va f 5 xvr>Lijr<.^<i 
na wiflii t in- follow^ iix^ ^xpixrooisxt ion of JSii* •Tolnx 
1 axtixo '‘Plioi'ii v'oi'of t ; 

►Sir «J<^>liTi niOMf of iiia t:c'^<‘iinio«,l training 

fi-oni Ilia fcxllior, wlxo Avaa a koon amatonr on/^inoor 
v\ il.h a aonml knoAV'lorigo of i rio<*lianioixl xxrint'iploM. 
►Sir *Tolin a]|Aonf aoino fiino at Son tlx T^c'^ixainj^t-on arxcl 
\\aa 3X oontt'in j>ox*ar>^ tH^'-ro of Sir 1 ^'liilij* VV’'atta. 
L^ixliU.0 aoxixo of liia fixxn^^na c*on totixporaric^a. Ho did 
not aorA’o an ordinar^^ ^x|>x^^rolxticoaili|>. HLo av^vm at tiix^ 
f ^ii-iA'orait A*^ of < jJ lixa^roxA’ in tlio onj^in<'t*srin;yC <*lajsa nixdor 
I*rof. i_tai 1 Lc in o , an<l l-ooXc tHo xxatni'al pHiloaoj>H;V’' 
■c/lixaa nml^^r l^or<i fCc-lA'in. 'J'H<^ c'laaa « >f nav^al ar<*fii- 
t^'otnrc* an<l marino on^jjinoc'T-ixx^JC AAaa not tiion 

ft»nxx<lo<i. i>nt l*ri>f, IZixnkino'a loc*tnroa in<.*ln<l< 5 <l 
innc'li tiial- AA'aa tHo fonmlixtion cjf t Ixo ac*ionc*o of 
marino <‘n^iii<*xArinjE^, ^xxi^l A'onix^c^ 'VHorn A'c*r*of t no 
doAtixt. oA\ e'<i a ^roixt d<>>jxi <xf liia ac-i<^iitif io kixoAV'lod^o 
to tHo H'c-tnroa of Z*i*of, ifankinc-. 

J^iUo Ilia c*o-\vorlc<*r in tHc-* <l«*A"<.do| >niont of ainall 
' lii'c>:H -wj>i»o>d x'oaai'la. Six* ..Vlfrod V’arrow, '"PHoriiA'- 
oroft l>4'‘;;xan to nxako Hifj^li -apo<*<l wdxc^n 

f^A’’ar<_*oljs'' ont of liia tciona. lit* ]|Arodnc?od tlio 

AIirori</fr, aa-JiioIi attx’aotoil tlio attorxtioxx of tHc^ 
-A.< ti iiirsilt V ; 1 11^ i>nilt for tlxo or \A'o<j^iaix ovc^i’ix- 

xnc*nt ixx 1 JST 3 a l-f-kn^xt l>oat, <.>tHor ^oA'<*^rnxnont4=i 

x>rd<'i*od A^ofcsaola of JH knota, sind tlit^ liritialx 
CZov'orixxnriixt ox-dc^roil fx*oni liixn ixx ISTH tli<* fix’st 
t< xrpx'sdo- l>oat Hnilt for tlio I^aA-A’^, tHo Incf ^ 

A>f ^ HO ft- lc*‘tx^tii a.nd IH kixota apx>5CMl. fi<^ l>nilt 
tHia A^€?aaol in a anxall >’aril oix tlxe ’X'Hamoa at 
f ^HiaAA'iok, an<l tlxox*o Hnilt xnan3^ xxtli or torpc^ lo- 
la>4xt«, axxcJ xxltixn atol^’' tlio iix f wHioH 

Avas almoat too lar^t^ for t<Ho oapaoit^?- of tlio W'ox'ka, 
X-^ator, tlio doA^olopxxic^ixt of tHo* torpodo - Hoat 
disatroyor, AvdiicH p5radnall>' ^x-oav to Ho too Hvx-^x^ 
for tHo .«ooj>o of tixo <.! 51 iiaA\’iok AA'ox-ka, oaxisexd tlio 
aoijniaition of tHo jix'x^soxxt 'X'Hox'xi^rox'of t vard at 
Sontlianxpton oarl^^ in tHia ooxxtxxr^^.* AV'Horo tHo 
traclitiona of tHo tix’ixx aro nxxxintaiixod xxxxd AvHoro 
tHo latoat do« tx-oy'or for tHo Hritialx '.NaAr^’- atill 
lioJds tlxo H if^lx rooox'd AAHioli Ha» liooix o on tin no ns I3?" 
ixiaixitaiixod sixxoo Sir JTolixx X. '^Fliorn^^'oroft first 
oroatod it in His alnxost Ho^^Hood dav's, 

'X'Horixy^oroft’s oarl^r A\'ork Av-as assooiatod AvitH 
tlio looomotivo Hoilor ixx sHips, Hnt tlx© prossnro for 
X»i^Hor spxTiod lodL Hixxx to dovolop tHo TTHorny croft 
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AA^ator - txxHo HoilxAr, vsrHioH is to - dav tlio stotxnx 
prodncor ixx all tHo dostro^roj-s Hnilt Hy His fii'm , 
fXo doATotoii Hixxiscdf also to Hi^H spood ixx small<^fr 
vossols, and xlovclopxid tHo form of sxxxall lii^=icH - 
spood A’'oss€-‘l knowxx as tHo * H vdroplarxo,’ Avlxicsli 
H\r a sox'ios of tAA^o or xnoro ixKXiiiofl pianos in tHo 
form of tHo liottoxxi of tHo v^ossol foroos Hox* ont of 
tlxo water, and so rcMinc;os tlix* x*x5sistanc?t^ and 
ixioroasos tlix? spood. 'X'liis jjriixoiplo was of ^ro,at 
value in tlxo War, axxd Avas ap^ilitsd l>>^ '1? Horn vor of ts 
ixx tlxo l>xiildixx^ of_ 4 -O-kixot coastal motor Hoats 
AV'liioH cari-ic?d tox'podoos and attacked sxiocsessf xxll v 
larger' sliijxs AvHioH tHx^ir spooi I oxxalik^d tliom t-o 
ovatle. 

Sit* ,Iolitx 1 . X''Horn3’'crof t Had fox* trxan>^ 3’*ears 
^iCiv'oxx ii|> tHo c5onimc^roial .nxaixagomoixt <if tlio 
'1"'H orn vci'of t linsiness, axxd liad loft it to liis soxi. 
Sir •folxn VZ. ''l''iiorxxA^c'rof t, ilevxitinp;^ Himself to tlio 
tooHnical axxd soioxitifio siilo of sHi|> design axi<l 
T*x*soarcli . HTo AA'ill He rexnem Ht^rotl as one of tlie 
tlix-xAx^ pioixciers ixx ligHt liigli -speed a'ossoIs anxl 
nxa<^Hinc*r3^ tlie last lialf of tlie ixixxotooixtli x'on - 

tnrx^ ; of tlie otln^r tvv*o, ^orrnaxxtl Has passed aAva^', 
Hnt V’"ax*x*ow is \AdtH ns still. Sir JTolixx X. ''Pliorixv- 
<*roft Himself ap’|>eixred Ixiss in tlie pnHlic x'^A^e tHaii 
tli<5 otlier two, ^ireferx'ixig tlie role of tHo sciontifio 
AA'orkor tex tlitxt of tHe oomxixorcnal man, Hnt * His 
AA*oi*k for His time ditl not snffox* tlioreli^''. tXo AV'as 
taking a keen intoi'ost in onginooring and soiontifxc* 
matters to tlio oriel. 

l^i<.o ir . X..Axr js < " Km >’r XX^xxixtsok . 

IT tHe'^ nntiniel^r and niio>cpor*tod doatlx 
of I^rof. J.^4xnixoelot Harrison on fToH. 20 last, at tlio 
oarlv age of fort^'-oiglit 3^ears, JVnstralian s^ioology 
Has lost one' of its xxxeist elistingnislied 0 3>cX:>onont s, 
and tlio XTniA^ersity exf S>’eixxe3^ a lirilliant and 
stiirinlaxting teaxcliex', wlio Had iixixdo His infinmxx'.e 
felt IxeitH inside and ontsidrs tlix^ nni-Aroi'si t.^v walls. 

IXarrison wtis Horix at Welliixgton. I^.S.W.. in 
1 HHO, anel Avas eeJncMxteei at tlio XCing'^s S<?He>e>l . X'*ar-4i - 
xiiatta. ’'Xakiixg nj.> a Vxnsixxoss eiiireor, it AA*as not- 
until 1^111 tHat lie fonnd it possilile te> emtor tlie^ 
UriiA-ersit^-' exf SA'^eine^?' as a soioiieio stnde*nt. He'' 
Avas alre'sxel^/' i mimed Avith tlxat pre>fonixd Ioa'O e>f 
natural Histexf'v^ AA*HioH Hael l>oen fostered 1 >a^ 3-ears 
of ae'tiA’^e ixie'xii Horsliip of t lio X'iold ISTxxtni-alist C/I nH 
and x'A'iriaine'd lAdtli liixxx to tHo x'lid. ^ftex* £x 
distingnislxod nixder'rgraelnato cax'xxcx-. Ho te>e>k tlix' 
XI, So. dogi-cse^ in 1013 witH Ixx'st class Ixonexnrs and tlio 
Uxxi v^orsit A' xiiodal iix zexologv. In tlio folloAA’ing 3'e'!a-r 
Ho AA’ixs aAV'ax-ele^el tHe doHxi Oontts and tlio ISol 
H>pHil>iticxTX ScliexIarsHips axxd proee^foelod to Oam- 
Hridge, AA'^liereji Ho gaixxx’sd a X'ose'axreiH oxlxiHition at 
llimiixaixnol (College axxd tliti H.A.- degree Hy rosoarolx 
ixx 10 . 115 . Xn tlio saxxxo 3-’'oar He Avas solootc^el as ael- 
visor3r entomologist tex tHe^ ^^Xesopextamian, “Exc-podi- 
tionar^r X^'oroo Avitli tH^^ rank of lientoxxant and lat*or 
of oaptaixx, a positioxx He AA^as tHoroxxglxly well 
e^ualified to fill tlxroxxgli His Avork in X*rof. JSTnttall's 
laHoratory and l:> 3 ^ kis oavxx iixv^estigatioxxs 01 x 

octoijxarasitio insects. He did sploxxdid work ixx 
tlxo field, Hxxt xixxf ortxxnatel^- He Himself fell a A’^iotim 
to HotH t3-pHns and nxalax’ia, axxd Ixe never fxill3' 
recovered from tHeir effects. 
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-tlio e>ii<l of t-Ho Wstt*, 1-1 *%.i'x*iwoTiL T-of f>o 
v<li:i<:5 V' fo of lo<^'flll:*€’‘T• iri. z;oolo|^>^, a-ixcl oxi 

fli.<* of l*T*of* tl - tlofirL«foii iix 10520, 

j>i'<>foK«oi*, a,ricl f^^’o x'oo.i'ts Itvt-oi' fo 

llio ofia,!!-, «<> loi^^ o<-!Oi.T^iocl 1^3^ liiw clisijiii- 

fljo t*i*of. W- -A. Ha.Mwoll. 

j\i lilt" "tijroo of iiiis Ijt? ’Vi'tVM j>T'o«icloiit- of tlio 

I-,i Ti 00^1,11 *Soc;ic-ty3^ of INow’ fSoiiflx Wa,lo« a,ricl a, 
iiK'jii Ix'T* of t-lio lloetT'cl of of tJio -A iist r'tfc,! 1 ajLii 

iVlii«oxirn, in flio ^bffan-Z-frf of l.><>f/li of wliioli lio foolc «. 
x'OT'v «-otJvo irit-oj-ost/. 

H «.T'riHori’« Koionfilic ^’V'oi'lc oovorti *k. fic-l<l 

£4xi<l its of ^oner^xl iixt. 0 T’ 0 «f, A.s clii n.ri<loi'- 

c* Ho H4i.<l «,lr*o«,<l 3 ' in. lOl I i'o€i>cl 4i> ^>£i.j[»or 
Ho^foi'o fHo ^Soic*‘nc‘o fc5oc*iof>’^ oi^ “ 1''Ho nri\.>Lc>Tioini<? 
V'a-tino of C Jr^tiT'a^ssi t-o^ , ” in wHioH Ho tlitson«»e<i 
iHo j^ossiHlo valnci of flio jL>fLX‘»i.fsif ixx c^notsfioxx (t/Ho 
i>iting lioo or !IVT#xlloj.>liai.^fx "W'liioJx ooc‘m* oxx. l>ircl« xxxx<l 
nnxxxxmEtl«) in fHt^ cloforminstf-ion of fHo j>H 3 rlo^oixot:.io 
rc'lii.f ionsliijjs of flicii' Hotsfs. I^Him fHowis lia^tl 

I ><L't*n j-xnf f OT'XA/’a-x'ci I^c'llo^^ in ISOO, also in. fHo 

faso of fHo JMallojiHa^a of Hirtls, and l>3^ >SsoHolclcc3 
v\'Hoxx doaling ’v^^'ifH flio oosfocios of f^>o\xfH jVrnox'ioaxx 
and A.nsfx*alian xnax-six^xials. It> fomxod fHo xixaiix- 
spi'inp: x>f Irl ax'rison 's l>ost> AV'orlc:, and Ho solo<3t.o<l if 
nndor fHo fi-tlo of “ Hosf axid I^arasito as iHo 
sxiHjotd of Ixis x>r<3sidorifial addrc'ss fo fHo X-.inxxoaix 
kSooiot^r of INoav JSoiilli W^alos. T'liis addross, A?v*Hic?H 
lio ’vvas dosf-ixxod xiof fo tloli%''or, is a xnosf ixif orosfiix;^ 
an<l xxias-tc^rl^r sni-vo^* of fHo A^liolo fiold of l>osf- 
-|xai*asifo rolafions, iix wliioH His o^vrn ol^sox'Arafions 
' in a sox'ios of s^saft/oi'od ■{^ax>«:*i'«^ ) , wo 1 1 

as “tHoso of ofHox-s, ax-o sxiiximariso<l and disonssod. 
Mis pct^noral cr>nolxision is -tHaf xiia^?- Qnitro 

3 iisl.ifiaHl^T' Ho iisod fo aid ixx fHo solnt-iotx of ^xH^-do- 
|j^onof>ic axxd of Hoi* jxx’ol»lt»nxs jvffocjfiixji f.Hoir Hosts. 
ll^'Ho atltlx'oss x^'o!. f>3, 

j>axd, 1.) is wortliy tHo attontioxx of all zooloj^ists, 

N e ws an. 

lI'jTXi: f>sst, 'W’Oi'lc ijas wit nci'tsisc'cl tHc' t lirf.<^-3iiJT»drod t lx 
axxri i of tli<? Hirt-H, ox» Jnlv 12, 102H, of Horxrx 

-Flovvai’d, vidjo, in l<iT7, fxpsoamo si^ct-h XlxiHo of ISJorfollc, 
oxx fHo doaflx of His HrotHox’ I'Homas. Tljo IXo^^al 
Sooioty rt^'calls Ixixxi as flio clorioi- of a li Hrary 

of raro Hoolcs axkd xnanxxsoj*ix:>ts ; xHo t ^ ixi vox’s ity of 
Oxford fox' flio HostoAv-al of tHo A^x'xxxidol xxiarHlos. 
Ox'ijarimxJly fHo Jilxrax'y v'as at A.x'xxiidt*! Hoxiso, in. tHo 
fc<ti-a.Tid • af toi’v^’ai'ds at tJIrosHaxn Oollojoro. Xiov'ard 
v'as c*l€^<^t<:»d a follo'w of t-Ho .KoA'al Sriooioty orx T*^ov- 2H, 
100(5, Xiii-oxi|^H His aocjxxtxi rxtanoo witli *J oj-ixx Xdvolyxx. 
!VIaxx>' ixxi j^ox'tarxt ixiflnoiioos -wox'o in faot osl alxlisliod 
I >y xxiotxns of tHo frioxxdslii^x. XCv^^lyxx liixxasolf t<>lls xx« 
t Hat it was at His irxstigxxtion tixxxt iVIx*. llow-ax-d ja^rantod 
tla' {^oc'i<*ty xxso of rooxxxs ixi Ax'xixxdo I. fiToviso, 'wHilst 
wr-it^'s, xxixdor dato .Jaix. O, 1 OOT, “ 'X’o Axnxndc?! 
Hc»\iso, wlxtiri first, t lie’ll lHc»ya-l t^ooioty xnoot Hy tHo 
favoxir of Hoxxry Howti rd, -wHo w-as tHoro, Atrid 

la^a-o -was tx. ^s^roaxt xnoo^fcixx#^ of woi't-liy lioHlo jxorsoxxs ; 
V>vit:. xxiy Hord ronrioHox*, -wlxo ixx*oi.oixd€^d to xxxaHo a 
c*on^^i-at xxlat ox'y sy>€*oc-lt tij><>xx tHoir oonxixx^ HitHox*, axxd 
^I’oxxt tliaxiHs to IVlr. "ITov'txrd, *ii<l ^lo it ixx tlxo worst 
xeixxrxixor in tHo xvox'ld.” 
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Axs tHo diroot otxtooxxio of His worH ixx tlx is Hold, 
Marx-isoxx l>ooaxno Hooxxly ixxtorostod iix tHo 5 >roHloxxx» 
of jcfoogra^xHioal distril>xxtit>xx . axxd in a soric^^s of pajxors 
dx’^alini;^ 'W'itlx tHo rni| 2 ^x*atioix I'ont.o of tHo A^nstralian 
xxiarstxpials axxd tH^^ ooiixposition and origjins of tHo 
Axxstraliaix fanxia, H«^ sxipportod tHo Axxtarotio 
raxliixtiorx tHc»ory aix<l ooixtxmxiod tlxat Wo^onor’s 
HypotHosis of tiio orij^iii of ooixtinoxits is tHo oxxly 
oxxo 'wHioH provixlos a satisfac?tox*y oxplanxttioix of 
t>»^‘ faots of distriHn ti<xn (l*ros, .Addross, fcSoot. 13, 
A^.A,A..«oi., X*ortH, 1020). Ixx 1020, wdtH JVtiss 
Olaix'c^ Wooltos, lio |; 5 ax'e^ aix intox'osti rx^ xxoootxiit of 
tlio plaooixtatioTx of tiix^ liz;ax'd, /^//gro.snyxtrx ex?Yrc'r'r£.s- 
t^rT'ttjri , a fiolti of invosti^ation wHioH is Ixoinp: -wox'Hoxi 
l>y IVIiss Woolcos xvitH ooixspionoxxs sxic'o^'ss. 

A.t tHo tinio of liis <loatlx, Idixrrxsoxx Hxxd nxxix*.H 
XAxx^x LX HI i sill'd tvorH oxx Hand, xxotaHly a tajx.oixoinict 
study of tlxo 1 solinoooraix Alalloplia^a and a x'ov-isioxx 
of tlio A.n»tx'alian fro;Ks. anti Ho Hati l>op:nxx tHo study 
of a x'iolx oollootion of dovolopniontal matt'rial * >f 
Orni tiiorHyxiclxns, prooiix'od for t)i<^» X>opartxnont of 
Zoolo|3^y at h>3'dnoy Hy JVlr. IXari-y linrroll. ^ V o 
voixtixro to o:s: 3 >rosM tlxo Hof>o tlxat stops w'ill >>«' taVcL'xx 
to oxxsnro tlxat Ixis ol>sc'rx^ALt ions on tliis pri<*c-'l<'ss 
nxatorial aro oonx f >lc'to<l for 3 .>ixl>li<*,at ion , v'ltlx 
adoc^nato* illiistratimxs. 

Harrison ■w'ixs a rnxxn of <list i not ix’o an<l vi;^oi-4>ns 
j>ox'sonality , -wido in liis oiitlooK an<i intorosts. Hi- 
li$xd tlio oxxjiaoit x^ of insjiirin^ His st ndoiits x\ itH 
tiio rosoaroli s^iirit, an<i not tlio l<*ast of liis sorxdoc's 
to A.\xstralian siioolo^y xv'as His c'st.aHlislmxont of a 
v'ij^ox'ons rosL'aroli so-iiool in t'>ydn<‘V"- TTHoixi^H 
oftoix inoajiaoitixtod Hy attaoHs of a<*iito artlxritiw. 
Ho < 5 ari*i<'d on His ■w'orH x\'it.H olii'orfni fortitiido to 
tlxo ond, xx^Hioili oarnt' <iiait<‘ sncHli'iily as tH«' xx'snlt of 
c;orol>i*al lia'xixorrlia^jco . "Wo tondox* oiir s^-in patliy to 
His w'idow (Axxiy XG . Alaolc), xvlio sHarod so lax'^oly in 
His iixt<»X'osts and in His 1 if os’s xN'orls:. *1 . 1*. Xi . 


<i ’V'iev5rs- 

Had trax-c^llof 1 xmicdi Hoforo tlxo Tto.st taxa- 
tion, and in tlxo 10-4/5 liaxJ nxot li5v<’>lyn at A^^'n 

X'ixxally, in 10/5S, lio sottlod at A.lHixry, t-»nrroy, a Hr>n lo 
at vvHiofi tliL^ diarist w-as a frotriiiont visitor- Xri l<5t52 

— tXio yoar of ino.or txixral ion of tHo Koyal f^<>ori<*tv"- — 

Xlov'arcl’s first wifo diod, a-nd fox* Itxixj^ Ho w-as snl>joot 
tt:» xnolanoliolia, and gix-oix to dissipatioxx- 'X’Ho stx-io- 
tm*e^s of fi^x’^olyn as to How'ard’s no^loot of notaHlo 
aui^cl oHoioo inH<>rito<l jiossossions xvoro tlonlxtloss vi'oll 
dosox'vod, l>ixt ixx Hindl^' « !?ct onxxtxtiorx wo six|^l^ost tliat 
tlxis irx<lifForoxxc?<? was tlxo rofi*»3c of His xxxrxliayxpy xxxootls 
and HaHits. Jn 1 «>(5<4, Xtoward loft X-ondoxx for <V^xx- 
stxxntixxL^ixlo. An ontortainiri^ ao<5onxxt of His doinit^ 
was jxxxHlisHod Hy orxo, ,J oHxx Tlixx'Hxxry, ixx 1 C>T 1 , oxxtitlt^d 
** A Ttolation of a JFoxxrxxoy of Hord Xlonx-y JXo-wax'd 
(aft orwar<-ls X->xils:.<' of ^sTorfollc ) froxn ILiorxdorx to ^V^ionxia, 
axxd tlionoo to C.-onstarxtinopIo,’ * 1 2xxxo- ixx 10(50, 

Mo ward w^ont as axnHassador - o:?ctx*a<>irdixxary to 

JVIorooco- Xrx 107T, tlxo yoar provions to a soooxxtl 
rxxarriai^o. Ho sxxooo<;»dod His HrotHor X’Hoxnas as tlxo 
sixtH X3xxHo of ]N’orfoll!C. XXo diod on daxx. 11, I GH4, 
arid Avas Hxiriod at. A.rLm<l€xl, 'T'lxoro is a portrait of 
Horxx-y Howard, Hy Hir X>otor X-oly, ixx tlxo ISTational 



jsr^ or zjJtJE: 
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cxn froxn l-l'iiw jx.>T't--T-a.it> 

iw. 0,1 ixi o:x: . 

r>xjj[<i isro t.liLC* l.-I'iiT-t-y yoa.j:*ti of io’tort'M'fc 

it* 5Soolo^>^ lxo.£^ Tnov’<^cl fi’otti olofc*wiGa.l xrxor*j^lic>lc*|^y t>o 
«t\j.clio« Gt>i wi-fch f xixxctr>ioTni m-t-g 

c'«,T*r*itsci oot otx livirxja: xxiiirxxolH- Jr*I?cfxoi*iTr»«’>i'xt.o,l xi ioi'|>li< * - 
xxrxcl c^t o'lof;fi<?xxl «lxxtlio» 'wliioli ot-c^ 

liixtcocl ix|> 'W'it-li it ♦ tx.xxixxio-l Ixolxo-x’-ioxiix* txiid t-lio vc>i‘y 
■v'xxj-iotl iiii'V'G«l.if^txt,i<>xxs •w'liioii ixiay t3G cxxllt^cl <-€>rri- 

^xixT'oti’V'X' j>ixy«xolc>#ry , xxo^^v' liio ^r-GCxt^ 1r>».itl'C of t:iio- 

v:.oolo;^ioa.1 ’W'OX’lc r>f t Jtxo ^’orlti. i »xN'Ofrit:i^4xt.i oiijh 

Jixxv ''0 to Ixo ctixr'X'ioci xxxxtlfi* r*<xn.t i-ollt'cl c-ot ir lit iotxt-i. 

xxxoixiLt oJixo<.| f>Ty" XiiGit. I IOC i« AX'Jjic'ili Ji*x.v’t‘ to o c'oxif^icjox'cxlxlc'- 
<'>ct:<^rxt. fx.'orx c ii^c ^ c_>a’^c*x'oc 1 V>v' j »lx>*fcsic>lo|;^ii^t m, ''I''1k-‘ in* 
tt:*x*fxx*o t,xxt:,ic>xi of t lxoix* x'C'is^xx I t:.s-i clc-xituxiicif^ tx "w'iclo l<i»oA«.-l«^<lpc«'‘ 
c>f ot^liov Moioiioc^^!^ ; Ixcxt.li *x.iicl t>io -c*i jc'jixi«t X”y 

oi'c- oo* jrft^xxrxt l>' in v'ol v''c»t 1 , f jifxy i^iolo^ic^xxl ooxxoc^fiktyiorxw 
fc >i*n 1 tlic* foi*nclo1^ioxx of i*xxxtx>- linc'>> of x'Owoox*<*f i , xxxjci 
^ jf-iX'c-I lolo^x-^ xxrici xxc'ini'olo^y iiccA-**’' + 1 x 0 xY»o^c<' xxi + ixYnxto 
*<*i»» r i< ini vv'it lx t lx«* w.t xtxly <■*+ otxiYxxtvl Ix'li** A.’^ionx'. 

’’I'Vtn.-** 4-x xxYoclc'i'xc y.ooJ I irxxti+ntc' OfYiiwt xxxxxlio ^X'o* 

xixic*!! foi' let **' I >i np: tiniTctcdx txlix.-'C', in |<< »o< 1 sxxxcl 

iixiti**!* o< >n t »’ol lc*< 1 c*<>n» 1 it ic>txj-;, 1 t ;-s xtiifT i * » nx+ ixix*l»i<lo 

njoti ixtxvc- i n t < *' I -of-J t x ax.xi<| ax f xxmiliaxf-it-^' 

■witli til*-* » nt*X >1 lx anicl icl<>»x?*. of iii*xn> <*tlxc-‘i* xc'iotK’c't^, 
Il« x\'ofi-c ^^*ill l>«^ xiixxtlc‘ n>iic'}i c'iixic'i- if it 1»«' t»<>n^c'*l iix 
1 lx* <*I< tcxMi >oiaxti<>Yi xxitli axc-ti-vx’* li«»olx <>f <*H**iiiixt 

f >1 1 \ xic >I < >#:c N' , ajxxixt c >t » 1 N' ♦ axn< i | ».'*.%<* lie » I o^jcn*. •*;< » tixaxf- lix*xt- 

liairici i tif Of ] r 1 i i« >n cclxxit tljic*><c‘ jsi* i c'n c*c-*>-4 i's. 

»i x'txi laxlxlo . 

’'Piixc <*<-»xicli t ioxAii J jjcift of I tc» L 'xi i xc ‘e'^-.i + 

f 'r >1 It'jJCG, X-*<»n<l<>ix, xx"l»i<'li lm‘-4 x-c *<»*^n t 1 v' l>c'c»xi txnnouixc'jc^c t, 
i.-4 intc'iicjcMl t-o €'ixaxl->lo t-lxtit i xx«t itx 1 1 ioix to otxi'x'v* ovi+ o 

.Mc- 1 n -x ixtt fox' t 1^0 cc«t »j Ixlifslxx * ic'txf txn<J c'xirlc >x\'ir it*nt- of rx 
I » io< Ic^i'xx c lojxaxi-txYxon t- <->f i^:ot >1 , ooiriixtxx'fxl >lo ixx «izo 

Xjritli d'jsriwt Lxxa:? clo|->*xi*t x n€>x 1 1 jh of |xf i>«i olof^y xxixcl 

ixnaitoin^'. It iM intc'ficiod t ex c-i*<*fc*+, o Mxii + axtxlc.' ixo-xx?" 
I>\xiiclinp: <-ox » t i x i xxitx^j; +lx»it- in xvlxioli *x,x»»x + oxx»;y' 

Jion>^ocl axixci +tY | >x*c ^x^itlt' t ico xxc='<-''t?>«i-jo,x\\' ocnxi|>xxiox»t-. 

«l xxff of tlicY clof >jxx'+ixit»n+ < >f ZiCYolof^y xx'il! lL>o xixxlaxi-^^c^cl 
Iy>" +lxt» txtlcii+ioxx of jrxi'of cxM‘iai>i-s-< of ^onotic,-}** xxxicJ ooxxx- 
I >txi*ax+i x’c f Yiiy.^iolofi x', mxf 1 x'c'axcf ox-.-^ in oy txxlojj^y axxxcl 

xxrxixxio-1 Ix^lxtx’V'icYvtx’, xxncl foil yxi'o^v'iwion xx'ill !>** mxxcio 
foY" t iio X c<',Go»>4»xi'y +x"*c *lllxiGixx^x^4 oxxci for +lxo li€''ix.x.';y' o>c - 

iXt'lXMOfti of XXXO<lC3T*XX Si?:Oolo|^io.*X 1 X.X'OX’1^. 

'ir +113 o,t.t,oxxxLjx+,« l-c> T-osisoxxo rtolxo-ji. oil'ixxorx # 5 »+roixdocl 

f>y' +-1x0 XArroolc of +.lxo //cx/fex. ol^ J'C'ox-t li - Kxxhi+ J^o-xixi, 
S~>jxi +»l:xox*jpcoxx, coxx + ixxxxc?>, ax.ncl iso*xi*cslx i« ax-lMO Ixoixxf^ xxxxxc+o 
fox* +>io lo«+ JF*x*oixc?lx fiLOX'oixlixxxo xx'-i+lx C-’xx^Y+^M-in w^?Lxxxnxicisorx 
oxx l>oaEx,r*dt, C»oxxox*txl ISJolxilcY, xx^lxo wtva r-oKOxxod "fcxy 
«-<"^jr<>i:>lx*,xx€^ froxxx +.lxc* };>*x< 5 lc -ioo, ixn-i^ xxxtxclc?» K+-«.+-«xxioix+., 
jxxj fc>li«fxo<:l ixx +.1x0 xxlxoxxt- +lxo jxx-ofxxxlxlo o«.ix«o c>f 

+ixo cliMJtXM+oi*. Alt.ixoxxfz:}i Ixc^ Ixixrl ast Mnufxioicxxx +.lxxx.+ oixo 
of v*M-lvo« ixx t-lxo «+ox*xi of +^ixo xxix'Miii^ xvaEfc-s loxxlcixx|j[:» 

Jtt* +lxirxls:s +lxcxt> +.lxo xx^.rooic xv'xxfr* clxxo +^* xx +«*xx* ixx +lxo 
c**xxvolo|>o-. j^V£+ox' t-lxo JT/cx/yV* »+wiotc t-lxo ioo a-xxcl »ovor*xl 
<->£ t-lxo ox'O’vx’' fxrxcj *x ooixeticloi'a-lxlo xv-oif^lxt of xxrx«x+.ox*i«fci 
xv-ot'o +-lxr'ovv'rx oxx+, i+. r“Of 9 €’> i-tx.jxicily cxtxcl cli»a,jxi>o*xx’ocl 

xmrxoix.^ +1:xg oIoxxcIh +-o t-lxo jsotx+lx-eKxs+- Ooxxox-xxl JNTolxilo 
c_foo« XXO+. t.lrx.itxlc +.lxcx+ +-lxo conld Ixa-x'^o x'oxxx«tix:xocl 

ixx +-1x0 ebixT moxro +-lxo-rx #xtx Ixoxxt* lorx|?or* or +r'a--v>'e>lloci 
xxioro +lxo-rx +xvolx»^e +-o oijgflx+oojcx 3xrxilo«. TTlxis ixxLclioo.'fcos 
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+ 1 x 0 fxroa- +-lx*x+ mIxoixIcJ inotxx'cslxori fox* tlicj xxxi«i-*iixi^ xncMi. 

'J'w'oxx+y xxxixxn+osc *xft-c^x* +lxo txcjc*icloxx+ *x c*olixtxxxx of clon.'-io 
fc>l«X.0.1c *-ixnol<.G VS’tX^i «OOXX !>>'■ V'€*'X*ixl of tljG OX*OXX' oix +H<y 

lioi*isr.r>TJ +<> tlio c^xxwt- Tf +lij*^ xx'ti.j=5 tlic* l>m*xxiix^ axir*«lii|>, 
+lxox'ct iw ixcx lxo|>c>> fY>T* t-lic* ixxoix on Ixoxix'cl. it xxaxt.^'', liovx'- 
Gx^c*!', Ixxxx'o l>«.'Cixx < 'sarX 1 * rtc *c i Ijtit'niix^ oil axxirl |>Gt-x'ol 

if +lt*3 +«x,nl-ct-i Ixetcl Ixc^c-n tltx’<>xx'n ox'c*x*l>otxi*cl iix ox*doi* +<> 
4xc;+- «>c tx i>x*«-lco orit tlxc*! ftxll of tlic*' i“.lii|>. tSc'x aortxl T^olxilo 
irxolixxGw +o t IxIm x'it'vx-, xxntl liojjc^s-t t Ixaxt- t-lit* xvn-c'C'Vc. r>f t lio 
x*Of-iwGl xn«x^ w+ill >>c^ fonxxcj xv'i+li tlxo rnc’-xx fcxlix'€'> ; l*iit- 
+.lxt' lxo|>G i« ficint - 

ixFtxxoi-' <xc-t*onnt. i« ^ix'c»n in tlicY of *Itily 2 

of +-lxc* ft»«+ix'i^tl liolrl ixt SSic'sxitx oxx +.ti«‘* I >x'«^«*c*fl iii§»: 

<|txy- ''I^lxisi yoxxi* + fic* jxx*oc*Grt«i on AX'i3i.« rt ic-nlxxrly 

w|>l«^x»<li<l . >Cc*xx ‘ I >a'c »j >GX*t ic-t-c ' Ixtxd >><.*Gn y>ro"x*ict*’“<l- 

JI<,c^|:>t-Of^on t XX t i v'G« of t liG fcccix** •n + c'-oxx «tx'ot*fc>^ xnxxx'ci'IiG* 1 in^ 
|>x-OGOa^si<^>xi, on tliif^ oc-oax**;! oxx fox* tlio fix*f7*+ time? xx-^itlx 
x*oj 3 x*ow<^xi + ax.t ix*c»ist of tJtc'. old xx tl li taxi-x* x*oTxxj>ft,xxio-Jt xx ljiolx 
e 3 ci><tx*d l>*'-foi*«-* tixo full c »f +lx<*‘ old I^ojxnlxlio- ,A. xioxx* 
<>>: -d »*ax.w ix g#xx*+* t oolv +1 ig |3l»xt,^o of tlio cxld cr.cx/*/'r>c'ox*cx. It- 
XX doGox*«LtGd xx’i + li fx-llo|rox*i c-x*l Ixfx.ixxxe^x-f-i, axxad lxoi*G + l»o 

old txixe laxx'd of +}io ooi nxxxnno axixd foni* lxiGolx«tT*ixxtv, 
tilt* miijj^ij-it T’t* t €*^-» x\*lio oTxctG df'c I ox^gx* *x 11 fosli x'*x,l«, 

l-lox*«Gs-? r*x'‘i>x*G.j^Gxit i njjc t-<-*rx oix+ of t Ixg «Gx-<'n+«s<9xi ts+T-<M':tHi 
GOXXXyXGt-Gd fos* t llC‘ Irlillct**! VmXlXXGX* ixxxcl i^ilx.'C*l* jtxIm+g. 
*T1xg {Sic*n<''«G JFVx-^/o ij-i oxxg of 1 litis > 30 ^- 4 + 1<.xxoax*ix of tliG 
«nrnxnc'»r' j3x*«"><.*G.-4s;ion s-i of t-liG Itxxliaixix +.oxx''xit^- ’'I'lio 

J-*ctJf.i,o fx*oxn xx*l»i<?lx it. laxlcot-c' i+« ixxxnic^ «, oxxxxxiixy 

xxdxio.li nrtxYcJ +0 Ixg § t orl I > x'^ one* c:>f +1 xg lorclw of 

tlxc* toxx'ii «-M tlio c-.ix'il xr!ont.x'il3\xtioTX , jxi«t- a.J=c tlio f'V/*/^ 
Inx^c-*- ^>o!g» of x\*ood , xx*«->c, ox* ot-liGX* ix\«,+Gritxl , +*o xv’liiGli 
ffx. ]f>li*x-llio ox'i^ixx !>«.« hic^exx xx++ ri hxxxtGcl , +I»xy ooxx+.t*i - 

Ixxxt ioxx of t-lio oc*i?iGi-ci*x*ct icsixl axixt Ixox'it >*- 'X'lxo JF*ctTi.o 

is +.li<>n^lx+ +-0 lx* + 1 x 0 olo+lx xx''i+lx x.v*lxit5li t-lxo ixxxxxg^o of 
tlie» g^cxl xx*>x,s c50vox’od w*lxoxx i+ xva-« <*.txx*i*io<l ixx ixrooossioxx 
«xx*o\ixxd. +irG conxrxxtxxxG ixx +l3<* jxtxjxxxix ooronxoxxy fx**3ixrx 
xvlxiolx +lxosG |.ii*oe5ossioixs ixi*c% dosoGXxdx^d. '^ITIxxy Ocx/'rocoio, 
xx*lxi<5lx is *».lxv*fcxys tlxG f.xr'iixoiixal fGtxt.xxi*«3, xv*a,s ixx oa-rly* 
tiixiGs + 1 x 0 Ixoly xx*txi* olixx**io+ of llxt’t oorxxxxxxxrxi+y , xx-liioli, 
txf+oi* Ixoixxg: IxlGssod fc>y +1 xg. <~!?l:im*Glx, txlxx'-cx-ys Ixotxxlod. +*lxo 
xv**x.i*lilc«f 0 3C j >Gd a +ioxxs of tlxo {:>to.tG« T+- is xxsxxa,lly I'o- 

^xxx*dod xxs «- sxix*v'ix'til of + Ixo c*€xi'+ ixx wlxiofx tlxo Ai*x**vix- 
s{>o«x,l<cixx|.? j30ox>los, xx*G «.x*o +.old, o.*xr*x*iocl tlxoix* ^ods. it 
is XXO+ ’v^^i+lioxxt «i^riifxc3#xxxco +lx*x+ dolls xvexx-o soixxo+ii nos 
<x.++xxolixxd to + 1 x 0 Gtt-x'd.l3<3*x-x*d of J'»''lc3x*GnoG. 

'Txti?: «,xxm.xa.l sj30oita.l issxxo of 'ZVae 

J jxnlxlislxod 0 x 1 .Txxxxo 30* c*oxx+»ins, ixx a-dcii+ioxx 
+0 i+« xasxxaxl i+c*nxs, a. ixxxxaxlxoi* of ixx+OT*c->s+ixxg^ tatr+iolos 

i*ola-+itx^ +-0 + 1 x 0 lxis+ox*y of xxxoc-licixxo ax-xxcl j3lxax*xxxa-oolo#afy'- 
X>x** 01x*xx*1gs JSixxj^ox* ooxifcx-ilxxxtos tx. jxa-jxox* oxx Ool+ic a.xxcl 
A.xx^lo-5So-3tOTX xrxodioitxo a,xxci x>lxctr*xrxa-covx+io«Al pxx^ato+ioo 
fro XXX tlxx^ xxixx+lx +0 tlxo +.lxii*+ooix+lx. ooxx+xxx*ios, ixx xvlxiolx 
1 x 0 a,ix aoooxxixt of tlxo ajrxoioxxt 1oc?k;1x Ixoolts, syx+x- 

jxax+lxo+ic; axxd j<\.xx|5lo~Sa,3coxx xxxodioixxo, irxdxxdirxi^ 

jplaxxfc lox'o. -A.rrxoix|^ tlxo ix txxxrxoroxxs 03C«olloxx+ lll\xs+x*a<* 
tioxxs «voooxxxi>a.xxyixxf 2 ; tlxo ajr+iolo, sjxooiaJ. a-t-toxx+ioxx xxcxay 
>30 dix*<SG+od +0 t+vo >3oaxx+-lf xal ooloxxrod |;3la+,os, otxo 
alxowirxjg tlxo do>>+ of -A-ni^lo-Sa-xrorx xxxodioixxo +0 tlxo 
ola4=^ios axxd j3ox*+x*a.yirx^ Olxoiroxx tlxo Ooxxt-axir rocoivixx^ 
+ 1 x 0 Hoolc of Wisdom for* lf*la+o ixx fi^axcorx oos+vxrrxo, axxd 
+ 1 x 0 o+lxor* x'o'fxx’osorx+irxig fxlxai-xxxaoovx+ioal jxr'ooeYssoa ixx a 
of +>xo oatrly +lxir+ooxx+lx ooxx+x+ry. A slxort {xajpor 
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33ci.^^los oia &mx. 3Eliasett;>e»t.l:ia,n cl^csxinLie-fc is 
illxAst:T-*i,t;ocl To\^ &, t.r«.nscr-ix>t of tlTke* oetrliost k:r:i.o'W'«. rofoir- 
ojtioo to a cli^ooiist in fousino^s ooiit^ainoti iii a lot.-tor' 
^JatocJ •Tolm l~>olai>e?i*e*, an 03cfoT*cl jj^iiysioian. 

IVlontrion TTia^^ also t>c* nia<io of anonymons j^aj>€M*« on 
oliomioal axxci ^alonioal o3C'|r>or-in:-io*it:.» -wit In 
faosimilos of tino rooifnos |>i- 0 “jpar*oci t»>^ Jhiim Inis 

imxni'nsonniOTAt, ixi f>iio *'l'‘ow-oi* of I^on<ion, a sis:<?>t:.oln of 
t.lxo liist^oT'.v' an<i ciov’^olojnnnont of tlxo cimx^ tr.rado in 
X-.ontclot^ fx‘onn tixno of tlno J?ioman lExnxjnii'o nnt.il 

tijo jni'Osexnt- da.v', aoooixijnaxiit^d 1>>^ mir»n€»»*c»i *m oontom- 
inoi'ar^s^ jn'ints, and r»ot«*« on tlio liistoi^v of OHolt.<ai- 
Inami, w'lxioli is l>o t.lio soa.t of t,lio Idnarrna- 

oo-nti^tal Confoj'onct?- on «Tnl>' i23. 

Tmts TMoxioan oax-flicixialco of « J xxno 1 0, 'W'lnioli «nll 
I'ofjOT-ts closox*it>o as A.'e'i-.v’ sov’-ox'o ( ^NT^vnrTTrtK, ,J nno 123, 
jrj»- oi'ijt^^inatotl , aooor'din^ to tho and 

< ioodotio Sizrvnw, ixn a cjonti'o ixx 14^ .1^-. lat,, 0£>-o^ V\'. 
lon^^. (y>nx/x/ JSTczi^y^ i^ZZe^t'i-yr.^ USTo. 3'7i4 -A., J^ioioxxoo 

fc?<'*rn’-ico, ’W'aslnixn^ton, 33.0.^. ’’f'lnis jxoint- lios in tl»o 
X*aoifio Oo<’^axx, alnont 12S nnilos sontlx of tlno coast of 
tlxo Stato of Oancaoa, not fax- fi-onn t Ixo istlxxnns of 
""JPolnnan tojnoc, ixx x\'l»i<-lx dania^^o is sxxid to Inav^o 

oconi-i-od, xxnd -^liO milos fi*oxxn t-lno cit>' of IVXoxiicio, 
w-liox-o sonno jxoox-ly Innilt Inonsos woro injxn-od. ’J^'lxo 
xnlso I'o^orts a son-oi-o oaT-tHc^nalcx? oix IVTax*. 22 
in a r?on tr^ not fax- fj-oxrx tlxo alxov'x-i, and tv^'o otlxcr 
sfioolcs in tlno sax no x*o^ion <.»rx A^nril 13 and IT. Ono 
of tlio latt<^x* l>x-ols.o oinoxi a tonnh> in tlio oit>' of IVToxxfo 
.^llxarx, noai’ Clancaca, x-os voaliixj^ x^alnxxlxlo jon^-ols, wliioli 
it- is lx«Tiliovod nv-ill tlxr-ovv* lif3:lit on tJno xnx-oliist ox-io i-aoos 
of tHo ooxxnti'V'. 

ISrodex7laxnds<*.l lo Ofionxiscrlio 'V’'esT*ooni^ixxg‘ is oolc^- 
Ini-atin^ tlxe tnvonty -fif t lx anxni vox-sar-y of its fonxidation 
on «Tnly IS — IT, axxd off ox- tlio Sooioty onx- Ixoarty 

ooxi^i-atxxlations and ^ood nv-islxoa fox- a sxxooossf nl 
rxxootiix^. *X'lxo fostivitios will talcxx inlaoo at Tlxo 

Jtfa^no ixxixxxodiatoly Ixofox-o tl»«^ x-nootixx^ of t Ixo Txxtor-- 
xxationaJ XTniox* of l^nr-t^ axxd .A.jrn|xli€^<l 01»oxxxistT-y . 

Ixi-o«idont of tlxo ISTodor-l axxd sol lo C’lxonxisc-lxo 
is IE*i-of. JS. O. - J - Oliv'^iox* ( W a^fsn i n^^oxx ), 
axxd tlio lxoxxox-ax*y soox-ott«-y is I_>x'. JJ>. 1 >onlc (Jlaax-- 

loxn), Honox-ax7y xxxomlxox-slxijx is to Ixc? oonfox-i-od at 
tlxes axinivoi-sax-^” xnootixxi^ on sox-or-xxl fox*oi#^n c-lxonxists, 
*o.olndin^ lE^x-of. 1^. II>ojxnan, jxi-ofossox- of ^onox-al 

olxonrxistx-y in tlxo X.'^ni v-oi-sity of IL.orxdon. It will Ixo 

x-omornt>ox-od tliat tlxo activdtios of tlx is ixxxi >oi-tant 
association inolndo tJxo ixixlxlioatioxx of tx-v^o valxxalxlo 
olioxxxical jonx-nals, tlxo f ' Vxe-xxx /■jsre/x T^’^<^tfZ('OZctrZ axxd tli«^ 
Tt^cm^lZ cZci« iT'r'cxxjaxx^ c•/*'^•x/x^^^xev!# ditija JE^cz-ys-^SictJu. 

oxjrxodition to tlio Lalxx-axlox- ooast and I>avis 
Siitx-ait in connescion witli tlic- Joo I»atjrol of tirxo t.T.S. 
C'oast Onai-d is axxnonnooxl in a x-ocoixt X>ct>'lZ^ JST^'ujiS 
I^'viZZet.’Zr* ^ issxxod Iny fcSoioixoo Sc-x-'vioo of Waslxixx^ton, 
33. CJ. 'l''lxo stoaxxrior JVJcM.r-i.ctrt,, xxndor- IL*iout. -Oonx. TS. HI. 
Smith, xv'ill oaxiy tlxis ocsoaxxo^jrajxlxioal oxc- 

ixodition, w'Jxioli w-ill Ixo ixrinoi^ally corxoox-nod with 
stndying oxxxroxxts, iix tlxo ho|3o of throwin;!^ xnox-o li^ht 
oxx tho dr-ift of icolx'i-^s. Tt is also anxioxxrxood that 
tlx€? 33anish Oovox-xxxxxxi'ixt st«^^axxxox- CZct^zHctdh , in ooxnnxand. 
of Ooxn, I^iis-Oartcxxiaon, xvill he- csondnotin^ ooaaxxo- 
^x-afxhioal wox-h this snnxxxxox- in "Wc»st Clx-oonland watai-s. 
15^0. 30e3, Voh. 1221 
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CJitx-y 14:, 1^2J8 

A. iX!C^t^xsronox.x^ intex-ost attaohos to tho i>aj>air **' On 
fiJoxn© Hiolo^loal I?rlnoij>lo» ** X>ctrk^lc^ T^ZdZe-r^^Zc^ 

Hiol- IModdol., T, 2 ; Oop^nlxa^on, 1028 > l>y 
13x7. O. O. «loh. IE*ote»x-»on ; it w^as his last w-or-lc, and 
xxxax-lcs tlxo ond of a lon^ and distin^xxislx€»d oarooir. 
Sinoo x-atix-ixxj^ a year oxr tXH.'-o a^o from tho direxotor- 
shijp of tlio X>anish Hiolof^ioal Station anxl fx-03m atotivo 
p>ax-ticijxatiorx ixi tho flshox-y rosoarohos iix x?«-ixioh ho 
'vx’-as an aolcxxoTw-lodf^od yxionoox- axxd xnastor-, 13x-- 
I*xxtox-s€>n p>aid doso attoxxtion to tho pxlxilosoplxioal 
sido of Ixiolo^y, and xvox-hoci oxxt foxr his oxvn satis- 
factioxx a x'-icwjxoint w-liioh foxr tho tixno hoin^ ho 
folt to ho a<l«:>*r|xxato. This jxoixxt of viow- is statod 
in Ixis jxajxor w'ith tlxat sixxijxlioity, olarity, axx<l 
rlir-ootnoss whiolx 'vi-xxs so oharaotoi-istic? of tho xxxan. 
13 1 -. Totorson x\-xxs ^x-oatly iixxjxxTossod hy tho fxhilo- 
sofTxhy of Hxx^doy i hold that tlxx^ xxxoohaxxistio 

method slxonl<l Ix^ jrxxxshod as far* *xs it woxxld ^fo, xxxxd 
thaf. as a rxiothod , it wxxs xrxox-o stx-iotly * soioxxtifxo ' 
thaxx any otlxor-. Ho x-oco^fnisod , Ixow'ovor-, that it 

had sov-xxx-o li rnittx tiorxs, and ixo xxx-god that it xxxxxst h«i 
sxi|X|xlt^xxxoxxtod V>y tlxo ‘ jxx-ixxcifxlo of tho x^-holo,'* wlxix-iv 
ho xxxxdx^x-stood mxioh in tho sonso ostahlishod l>y IfCaxxt. 
Tlxis fxx-ixxoiji-xlo ooxxl«.l rxot, ho ooxxsidox-od, ho xxsod for* 
oxci>lanation, hxxt only fox- doscx-iixt-iorx and ox-iontatioxx. 
Ho hold, novox-tholoss, that it was of gx-oat irnjxox-tanoo 
and -W'ido aj>i>Iioation iix dosox-i j>ti vo hiolo^^y- Ho 

adnxittod also a t liix-d jxoint. of v-iow tho jxsyolxo- 

lof^ioal hxxt coxxsidor-od tlxis aj>|xlioahlo only to tlxo 

stxxdy of tho hohavioxxx* of tho Ixx^lxox- axxxxxxals, and ovoxx 
thor*o to ho xxsod with caxxt.iorx. His jxajxox- is oixo 
'W'lxioli shonl<l ho r-oad hy all who aT*x> xxxtc*rostod in 
tlxo c^ixostion of hixxlogioal niothod. It is tho advorxtxxx-o 
in jxhilosojxhy of a hiolo^xst of lonj]^ o>c|.xor*ionoo and 
^x-oat hr*oadth of viow-. 

-A,3M ixxh’ii-xxatxoxial illnstj-atod f€3r*tilisox- r-oviov%.-, xxn<.l«.-i- 
tho title is hoixx >5 xsstxod l>y tl»<^ 

f?xxjxox-|;>lios 2 >lxxxto 3VIxxnxxfaotxxr*or*s* Assooxati-oix as xv 
rxxorxthly jovxr-xxal. Hithox-to tho uA^ssooiat ion^s ixvxlxli- 
oatiorxs havo xkot hoon av^ailahlo to tho jgoixox'al i>xil>lio, 
its ohjc^ct havixxg hooxx to con-voy inf ox-nxation to its 
rnoxnhox-s otxly. Tlxo jxi-osont xxixn, ixowox?-ox-, is 
ixi^ovido a joxxi-xxal hy rxxoaxxs of %!^^hich all a^^-xoult xxi-al 
soiontifio w-ox-lcors axxd jxx7aotitxonox-s rrxay hoooxxxo 
aox^xxaxntod with th<^ woi-lc car*r*iod ont at tho 3Flamhxxi*#if - 
l-loi-n JExjxoi-ixxxontal Stxxtion, and tm-thor* to x^xxoto 
tho rrxoi-o iinixortant infoi-xrxation -with r-o^ard to tho 
xxtilisation of sxxjxorfxlxosfxlxato and comixoxxrxd foxrtilisor-s 
fx'OTxx tho offioial x'oi>ox-ts of tho A.-'ar-ioxxs ohornioral 
a|5r-icxxitm*al x-osoax*olx statxorxs of tho 'world. In tlxo 
first nxxixxhor, a dotailod aoooixnt is ^^•i'von of tho oom^ 
jparativo fxot oac^xorrimonts caxrrioxl oxxt at Harrxhxrrf?- 
Hox-n w'ith sxxfxorjphos^hato and 'varions oomjpotxnd 
fxhosfxhatio f txrtxlxsor-s, harloy and oats hoirxj^ tho c?roj>» 
gt'owix. Tho do'volox:>nxont of tho jplarxts is traood 
frorrx ^orminatlon to har-'v-exst, tho st»i>oriority of thoso 
drossod 'with sxi^orpphosjphato heinjg: maclo oloaar 

tl^oxr^hont. A oontirxnation of tlxis ro]port is to . ho 
grivon in tho zxoxct nxxmhor, whoro it is to ho hojpod that 
sonxo forxn of tahxxlatod sxxmmary 'Will ho ax>l>ondod, 
as tho reador wfll find sonxo dhBlioxxIty in nxsJkinjg; a 
j^onoral ro vio w* of tho -worte as it is i*p^ dlajc^jr f oamx-^ . 
T'wo lootnxTOS on tho jphosjphojcio aoid <itxostion> d^^ivoopod 
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Ort- 11;>26 X3n:e^t>iutK o£ t>Jb.e» 0€sx*iTnuBwnL 

Sooio'fcy^ «fct> l^oxrlin., etiro i“ 05 X>r*t>eicA, a,i:iL<J. ia.o-fc<w» of ii:i,‘t»ox^»-t. 
fT-om otJnioar »oo-roo» TL'lri.o jouLmLa.! ia oalcolatioci 

t;o T^aolit £b oosxmLopK^Ii'fceuoL cir-olo of aroefcdoirs, sinco it, 
ife» i^uWliai^oci irx oolomna of XS^ou^lisln » IFroin-cltk, and 
t^OT*meuii. 

T»jh: ifwtio fox- «Jxxno of foll>* Tixaint^airus 

tHo at^andarci ixx oditixx#^ axxd. in tlxo irxtex-oHt and. 

<^oalit>r of itw <'-on.t*x*'il>xit>iorx«» wluxitrlrt ho sooix lx.ave> 
isaixxx^ct fojr t^ixiss jxt-'r-iodioal a jxlaoo vxnicixxo arxxoin.^ 
xxxafZcassixxoH cloalixxi^ wit>lx Hoie»xxt/xfi o Hxxlxjoc-tjJi- It, a|x>>*^al8 
t4> laxmotx witlxoLit Hjxooial icrxo wlc-clf3f«r-t, an woll an to 
t>x«> Hoioix-lifio xvox-Icox' -wiio w'ihIxoh to lco<=-jr> alxi-oant of 
x-oo€>xxt xlovt'lojxTxxc^xxtH oxxt»ido IxiH oxvxx Hjpocial t>T-axxcjlx. 

In t,liiH iHHxio X^x-. 1>. JFtanclall - !IVlaoTx'<'i* c-oxxtimxoH liin 

Htod.V' of tixo oarl^ ciA-iIiH«-< ioxin <•>£ JLtal>'', *x ^ai>OT* to 
xx Itiolx fxxllor* rofox'orxoo Ih mado oIhx^wIxc-x-o irx t>lxiH jhhixo 
< j->. 72)* an<l Atlnjii-al f^oixjoi'villo c1oh<.-x*j ixon t.-vv'o dolxrxorvH 
st\ tiio ix<-'i|a?l'xlt>oxix-lxood of Tovxr-H. AIj*. FCx-xc' TlriomjxHon 
« 1 flxtf^ *■ tiiff iiHioniHt * flxoo»->’' ixx i-olation to 

<'«*Titral JVnic***t<-a, oonolxxclinpc tliwt if oxcti-ava|^anc?oH 

♦ 0*0 ^ iH a c-xxhc^ to i>o mot, an^l t-lx«t tixox-o 

HX't.' t'K-mx-nt H in Iatr» ol<l omj»ir*o tinx«*H w'lxioix ixax'^o a»x 
x<* air VI lion ir»tx*i of tlioir I'liirol.v^ JVfa>’'a fx*atxiroH- 
^Ir. <>. <w. <.'*rrt vfr fox-< i \x rito-< on ‘ Oixr JJ><»h>t to I-^onxo f '* 

t I’iiom^ t Ixo IxxHl or,\' of C ’rixnliomo C^liano xxnd Cirov-^ol^' 
i*'‘oroHt frxiin oarly to X-?Hxz:al>x*'tlriaxx t,nn«’»H, in rolation 
to tiio cjxit'Mtion of o-ont imnty t Hroxiiafix t Ixt** iiiat %xm 
lic-tvtc5on A.i>. 4^00 and <>00. ISxcoa vatiorxH at 

< *> firxiH «x*o doHoriltxod lt>y X>r, lECinar tJS jorstad, aucxd at 
IdtojHan l>y X>r. ^larx T-towo. 3VIr. C:Saor|a:o TIT. Hxxaiizxoll 
c'lontrilxxxtiOH an artiolo orx tlxo uf\.leixcarxdriaxx l-.iixrar>-. 
fc^onxo oxcoollont notoM on onrroxxt an<l rocoxxt ovontH in 
ttxo arolxaiolo^noal world, and a nxxmtior of xrov-iow», 
c-oxniiloto a Iiiiarlxl^r in to rant in fa; rxxxnil>or. 

^ Txck: arxnxxal oonfr'ron<»o of tlxo Clorxnan JBxxxxax-n.- 
CVrOHollaolxaft f€ir arxfS^ow'axxdto inli^^-silcaliHc-lxo Ohc'mio 
wan Iiolci in 2WCa>’' at IVInnioli xxndor tiio jirosidonoy 
of X>r, -A., IWTittasolx of X^xxdxvxf^lxafon. TTlio rotirixxfa; 
j:>rc‘Hi<lont, I*rof- IC. X^ajann, oj>oxxo<l tlxo jprooc^dmng!:^ 
0 X 1 J\tay IT, axxd dxxrin^ tlxo noxct two days* moxro tlxaxx 
fox'ty j^>ai>&rs woro i-oad oxx HxxlziJootH wlxiolx covorod a 
v-ory virido T-axxjgo« X^Hofxxl aXxHtraotH of xxxany of tlxoao 
ooTrxmxxxxioationa vrill l>o foxxxxd ixx tlxo 0^xcw»Arrr--2?r 
for IVCay 20 axxd J xxxxo 2. X*rof , Sorrxxxxox-feild lootxxrod 

tftjxoxx tlxo txtsio of atoxrxxio xxrxodola, wlxilnt amarxy of tlxo 
ipayxora doalt -witlx tlxo xraxHLottH tyi>o» of olxoixxioal oom- 
Ixixxatioxx, -viow-od xxxxdor viridoly difforoxxt aspooto. TClxxxs 
30r. V, 3idswiotc loottix-od oxx oo> ordination and tlxo 

olootronio tlxoory of valorxoy, w'lxilat I>r, IT. Irllixxxd 
diaoxxaaod oonrxlxx nation froxxx tlxo j^xoint of v?-iow’ of tlxo 
qxxantnxxx tlxoory. I?rof- I>ol>yo doalt witH olootrio 
xxxomonta of xnoloouloa and intormolooular forooe, and 
alao witlx tlxo ooxxdxxjotiv'ity of atron^ olootxrolytoo. 
X^rof- f3olxax1b»o oxcaxninod tlxo ovidonoo olxtainod froxn 
li^lxt alxaoarptioaxs wixilat .X^xray ajpootra woaro doalt witlx 
txy 3>r. O* 6M>alllX3teE:» olootxHLoal o^xtxdnotivfty l>y iPSrof, 
y. oyoey » a«id tlxo dofornxation of iornt laund xnolootdoo 
aa doddoocl f ]pom rofracstojoatotrlo naoaaxxroxnonta l>y 
I?rof . tlxo tnany otlxor tonioo wo:M: 

jpa^pera l>y :3PxNof, jEltxi^gttolajnciidt on tlxo atonx^ woi^Eixt; 
of ait l»y 33^- ^^ToddaK^ cwrx tlxo olxonpLiatry of *fla,oxii«tnsx^ . 
and Ixy, «o«x tlcw^ fMISst jo^ ^ iPBwotoottto# ' 
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oalonlatod from tlxolr "^oontont of Ixolixxxxx. I^x-of. 
S^odoxxatoin of JEtorlin wraa olooted to f>roaido at noact 
yoar*a axxnxxal oonfoxronco to l>o Ixold in Horlin. 

T-r w^aa in Soj>tonxlx*r 1 BS2 tlxat IP'oxxoaxiit fxrat «lxo wod 
tlxo 3E?aris jAoadoxxxy of ^cionoon liow tlxo rotation of 
tlxo oartlx affootod a J 5 yrosoo]|^>o, and for Ixalf a ooxxtxxry 
aftorwarda tlxo p^yroaooo® romainod notltirxg; Ixxxt a 
I>iooo of aoiorxtifio ai>r>aral vxh. ItH dovr<.5loj>- 

xxxoxxt IxaH talcoix jxlaoo ixx tlxo loot twoxxty -fx’vo yoars, 
and it xh to-day uaod for navij^ation, for |artxrxrx€*ry , for 
torjx^dooH, and for Htal>ilx»orH. ai-o nowariay» 

aotxxally xxxaixxtai nod ox» tlxc'ix- oonrso Ixy tlxo fa;yro 
ooxnixaMH itHolf, axxd irx a x-ooorxt iHHXio of tlxo ~ 

«ooj»o it XH Htatocl tliat tlxo h.h. w-an lco|xt 

orx Ixor ooirrao, 38*^ W’’-, from JSaxx I*'ranoiH<*o to Anolc- 
laxxd dxxrin^ a voya^^o of 2 1 dayn xxntiroly Ixy tho fscyro 
oorrxjxaHH. Xn tlxo narno iKHXto in a noto on tHo wor-lrl’s 
lax-j^o»t motor yaclxt , <Sr«r^ro>m, 2i>-4- foot lorxp:, 2200 tonn 
di&jxlaooinc^nt, w liic*lx dxxrinp; itH maidon traj> from tHo 
X-Jolxxw'aro Itx-v'or onooxxrxt oro< I a sove>x*o ^alo, dxxrxn^ 
wlxiolx tlxo roJlxrx^ of tlxo vohhoI w-an rodxxood from 20*^ 
to alxoxxt l>y moann of tlio ipryx-o HtalxiliHor. Ixx tlxin 

v’'OHHol a #a;yro ooxnjxaHH i» nH«*d fox- nax^if^rat xxx^, tlio 
j^yro MtalxiliHox* rodxxooH tlxo rollinp;, a Hmall pcyroHoofxo 
oontrolH tlxo HtalxiliHor, and oxx tla^ trial a ^yro-roll 
rocordor, dosi^^xxod alxoxxt fxfto<'rx yoarn ap;o, rooordc^cl 
tlxo rollixxi^. 

XifV 18T/>, X*rof. ’W". C\ IVt^^^IntOHlx j>nl>li«lxod a xrolvxxno 
ontitlod *• Tlxo IMCarino Inx?'oirtolxratos and ISislx-oH of 
831 - jAndrows,** -wlxioH Ixao l>oon of nxxxolx xx»o to *s\xoc-o«« 

Hi VO (^noratxoxxH of Soottislx marino as.oolop;iHtH. iNow, 
aftor tlxo la|XH€> of moro tlxan IxaJf a ootxtnry, tlxo 
votoran autlxor, witlx Ixoljrx fx-om aomo of IxIh i>uj>ils and 
otlxor frion<l», Ixan comjxilod a volnxno of ** A.ddltion£i 
to tlxo IVIarino IFaxma of St. Androw-s tsinoo 18T4r ** 
(I^ondorx, 192T>- X*ilc:o its jxred-ooossor, tliis volxxrxxo is 
larf^oly rofxrirxtod from i>aj>ors tlxat Ixavo a^xpoarod in 
tlxo cxnd tae^OKc-erxc c>/* JSTct^'u-rcBZ JEO^itKtr^ ^ Tlxo 

tlxx-oo ooloxxxod ]3]atos illustrato somo of tlxo moro 
striking; fox-ms tlxat Ixavo ocoxxrrod in tlxo fxlankton. 
IsTat orally, somo ^*-oxxp>H Ixavo roooivod moi-o attontion 
tlxan otlxors, Tx-of. IVl^^In toslx’s notos on tlxo azxnolids 
aro, of ooxmeio, osjpooially valvxalxlo, Mir. E!. T. Tlrowno 
Ixas a»fc*i«tod in comfxilin^ tlxo list of CToolontora^ and 
X>r. ]N'iooll oontr*il>utos an im£>ortant list of ;psurasitio 

w-orms, witlx tlxo namos of tlxoir Ixosts. 

I 3 sr oommomoratxon of tlxo £200,000 l>y tlxo 

lato Blr. m. H- Wills for tlxo orcxction of tlxo now^ 
Tlxysioal I^alxor-atory in tlxo XTnivrorsity of JBristol, tlxo 
Ooxxnoil Ixas dcxoidod to foxxnd a Honry IBCorlxort 
iMLomorxal IL*ootnro in Tlxysios to Ixo doli-vorod annnaliy 
in tlxo Urxivorsity. Sir JT. H. JToans Ixas oonsontod to 
^vo tlxo first lootxxro, for wlxiolx tlxo clato» Clot. 30„ Ixas 
l>oon jp-royislonally £l3Cod. 

3Et3aEaBrKam:»ro to a mmarlc in tlxo rOyiow of lB^otol*s 
** Ttxo Sooial "W^orld of tlxo Ants oonx^xantd witlx tliat 
of Man,** jpnlditlfiitod in osC 3day 30* ^ 

X^Mddano i»o£nts ont tlxat tlxo olb nory afeion tlaat tlw 
of l^iteoota Is Unxitod tlawsjb? liiyotsaea* . 

wfd<s%i worlics Ixy m.%^aeSShfv^mid^ to 

awcstydttfK jj " v-, ^ 
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Tjujc Jdl<’'C't.c>f JVToci*!!. jstrid I=*x*i5«so of fclio ISTow Z&SLletrxfJ. 

for 1 S>28 1>.«L£4 tioojn «.w«.i*cJocl t-c> J^^rof- IVI. 'VT. 

JSorriJ »xor\^ille*, of Vif-fcorio. v'or»it-,y Oollo^^o, ’W<*llin| 5 - 

t/on, for J-iiSr? ^OTj.or**i.l. «m.4*tl'ioixxo.t.ic5t»,l work a.ri.<i for kis 
ixx non - JCiiclicliefcrx jj^oomof r^’. 'Tko xxxo<i«.l 
is^ ^ivoTX .votxrl>^ for dif^-titxotioii ixx cJifforoixt. lxr«.TXoJxos of 
j^csiofxoo iri rotxxt/iotx, io xixoxixox\v of Itxfo SSir «J fiLzxxos 

IfxxTtvox’- 'IPliis v^otxi* ^ tlio s%xii>joot» of stw'xxx’cl w'Oi’o 
£U=it roxiorxx^s,’', ri:xa,tl»<ixxnx.t:ic‘«, txod 

''Pixic fJoiirxoil of 1 - 1 x 0 Txj«t>il.\i to of £xl« 1 jxx« a,r*^oo|xt.ocl 

«,ti iixv'it«-t.it>xx fi'OJTi tlxo V^ox'oirx IZ>o\xt6SclxoTx 1 xxpfoxxioxxre 
xxixd tlxo tl-solio <, iosx'llMolxtxf t- fiix- J[V[ot*xll kxxxx<lx’5 to 

liolcl ixt'sx.t ^>"t^xvr’« xxxxtxj xx^xx xi of t-l**’*- lixstitxito xxt 
J>ii>4Hxxlxlorf , ill Ocirxxxxxxi v- J[_>tx««oldox*f im so roMxlil^’ 
xxooossilil*^, £L 1>«1 MO fiill of ixxtox'ost fox* xxiot-txlliir^^sts, 
tlxfxt tlio ixiootixif?, tlio fii'st to >>o Iic’jIcI ixx tiorxiixxxi.v* Ixv 
t I xistitxito of IVlol-a-ls* is cox'txxixx to i>o xxx'll »i.ttonclocl 

4xii<l MXJOXiOSMf 111 , siij>|[XC>rt't'‘xi xi-s it x\'ill fytf jxow-ox'f xil 

1 iixxtx 1 x*^olxxxixsaf Moc*ix‘tios xi.ricl Ixx* tv ltvx*^«r* tvxicl on - 

tlxnsiastio CiJoritixvxi r* loxnf xox’slxi jx. 

^V-r iv xrioot ixif' liolcl on .3 xilx’^ 3* t Irio ooxxxicil of llxo 
Ixisti tiitioii of X^rofi^Mi-iioxitvl Jrsox'X'tvn t s xi»x«,xiixxxoxisl\’‘ 

O-dojitc^cl tlx«' foIlo’W'ixi^ x'osolixtion : Tiio f^oxxxicil of 

tfio Institixtioix of T^x’ofi^ssioxxtxl Oiv-il fc><'>x'X'’«vxxts, roxvlisixxjj? 
tfxxvt tlxo coxxst motioix sxnd ma-ixitoxxxvxxoo of tHxx cvx*ofii~ 
toctxxT'fvl txxxd on^ixxooriix^s w^'orks coritx’ollod V>x Ciovorix- 
XTKixil I_>oix«-rtrxie»xxts oxxlls foi* t-lxo x«MTi]fxlo vxxxoxxt of lii^zHlx 
<jix«vlifixx<l tvxvxl ^<j3cjioi*ioiiood tj « trt-rxtit.v sxxr v’ 0 .vor«, is of 
opinion tHivt tlio ixt to«jrxi>t of llxo ^\.ir ISfi iiistr^S" fx"* roorixit 
Assistetxit Sxirv'oxor*? fi'oxxi oo.xxdid*xtos w^lio a-ro liolow* 
tlxo <*f tVTid aro xiot rfx-jiixrod to liavo olxtaixxod 

t> 3 '' oxairxiiriaLioix tijo xvjxj>3’o2>i*iatc» f ix'ofossiotxal difxloxx^tv 
in cfoaixtity* sorvo^'-ixi^ar, is oalovxlatod to low-x^x* 
statxis of tlxo Hxx.rx’'0>dixf? f>i*ofossioxi ixi tfio Oix’-il Horvioo 
axxd is ooJitx'ary to t lio j>xit>lio in tt^rost.'*'* 

Tw-IK tliirtooxxtti Xntomatiorxal l*lx>^stolo^ic*al CJoxi- 
j^ross will moot, tvt tlxo Alodical JHolxxxol of XHIxvi'X'ard 
XTxxi'vorsit^', I^ostoxx, iM^assxxolixxsotts, oxx Axx^. lO — 23, 
Tlio l*’’o*loratix>n of yVxnorioan S^ox^i<’>tios ft>r 
JExjxorimoixtal XXiologfy, wdiiolx ooxxxjxrisos tlxo .A-rncHrioaii 
l?lxysiolo^oal fciooiot-y', tlio Amcjx'ictaxx 64oc5ioty of 

i3ioloi^ioal Olxoxxxists, tlxo jA.Txic?rioan Su^ooiot^’* for JEx^- 
yicrrixxxoxxtal l^atlxolojp^, axxd tli<>r Airiorioaxx Jr^ooioty for 
l^liatrjxrifiLiOolo^?^^ axxd .Escjxox'ixxxontal Tlxorajx^^xitios, w-ill 
t>o Ixosts to tlxo <J<xax|anr*^««* arxtl f^rof. William H- 

3Eiow*oll, of Jolxxxs IFTojpkixxw XTxxiv'ox'sity , will Ixo tlxo 
jxrosidorxt. ’JTlxo arraxx^rorxxoxxts for tlxo foxx^E^ross ax*o 
ixx tlxo liands of I^i’cxf. X\'"altor JS. CJ^a-riixon, of tlxo M ax*x-'ax^ 
IVIodioal Hol>ox>l, wlio is clxaiTTivaxi of tlix5 1 V>tx|: 5 X'o»M 
33ixrx’>axx, arxd X*3rof, XLdwiix J* C’olvri fxxvci A.lfrod O. 
IXodfiold, w'lio tlvt^ soorotari«?s. 

soooxxd Intorxvational C‘oxxj 5 i?o»« of 3R.a<lioloj^y is 
to liold dxxrxixj 5 tlxis jprosont nxoxxtlv at »;^toc?kl3olxrx. 

X?ixoro is littlo doixlxt tliot tliis will jxrovo to l>o a vory 
irnpox-taixt f^atliorin^? of -ray worker’s from all x>artw 
of tlxo world. Xix ooxxjxxrxotioin wftlx tlio Ooxx^prosa an 
oxctiiliitioxx of aixfxaratxvs i» to iye Ix^ld in tlxo X^arlianxoxxt 
JfcaCtixiMO at ^tooklxolm, and aix im|^>rtant foatxxro xivill 
l>o an o:x:lxil>it of 3^x*itisli -xna.do ^C-i-ay afxjiarattis^ wlxiolx 
la Ixoinj;; oorxtrilxxjtoil l>y tHo loadULlx^ ^rma in tlxia in- 
dxiatry. Consi dor al>lo irxxp^;-rtaxioo is attaolxad to tHiis^ 
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oxclxiliit, for it is tlxo txx'st oooasiorx oxx wrlxiolx it lias Ixooxi 
jxossilxlo fox- l^x*itislx xxxarxxifactxirora to slxow tlxoix* 
jirodxicits oxx a lar^o soalo at sxxolx a ooxxf^rosa oxitsidt? 
Oroat 33x-itxvixx. TI71xo I?C-ray ajp;(>ax:*atxxs irxdnstry *was, 
xijx to 11114-, xxiaixxly ixx tlxo Ixaxxds of otlior ooxxxxtrios. 
S3irxoo tlm-t tinxo it Ixas Ixocsoxno ostalxlislxod ixx 3Eixjglaixd, 
axid tlxo j»r*^soiit xicoasioxx ^ivos indication of its stoa<ly 
. I^rowtlx and xxf tlio Ixopo tliat a.t xio distant fotixx-o, 
Oroat 13x-itairx axxd tlxo Uritislx IRSrnjxiro w'ill Ixo solf- 
sn|xixortin^ in tlxis irnjiortant Ixra-ncli of soioixfrific 
in v-ostipctxtion, J^arlionlars of tlxo Ooxxi^-oss can Is^** 
olitaixxod fr*>ixx tlio 13x’itislx Ixxsti t ixt-rN of X"tadioloji?>-, 
32 \\^ol3>ook root, T^ondon, W’.l. 

-A. xjsrcwm sxix-v'oy arxd ixxdoxc of statistics ajxi^oax-lxx/ac 
in ofllcial jxnlxlioatioixs issno<l in 11127 is jxrovidod Ixy 
volxxxno €> of tlio anxxvaal /^o 

jS»/ext jssxiod l>y irl-lVl, fritatioxxory Oflico. Stxvtisti- 
ciaxis, ocononiists, social vi-orkors, and othor ixxv'osti- 
i^ators w^ill find tliat tlxo savos xixncli Ixvlxotir 

ixx Ixnntiiif^ njx statistical x'ofox'oncos ixx v-ornmont 

r>nl»lic*vtions. 

IVIa. \V. IX- IXoTiii^st>>jr . 4 InToIsoii Ktroot. Wow<‘astJo- 
on-Tyixo, lavs sent ns a co|>y of liis <*at-a 1< »i»:no (Ki>- 21 > 
of “'Old and IVlc >t lox'xx IXooks,” c*v>xnf>i*isi n ^ more tlian 
lOOO ’v^olnrnc*s doalin^^ vv^itli l>il>lio^n‘xxj>lxy , Xl^n^lislx and 
foreign litorat nro, voyxij^os, ajKl 1 1 ‘av'ols. <V>|xios can 
l>o liad xi|>oxi aj. ifxlit^atioxi to <-lxo l>or>k»olloi-. 

Txx 35 second anxxnal rojxorl. for 11127 of tlio IXo^ss 
Xxxstitxito aricl IXosi>ital for 'X’'ro|.>iotvl I >i«oas<3s, X*ixtnoy 
JrXoatlx, X-on<lc>n, SS.W.IS, ^ivos an ax-soonxit of sotn<^ of 
tlxo activities of tlio Irxstitnto. 'fln-^so inclndo |>i*o- 
jpajsjraxxda xct>rk on mxxlaxxa oonti*ol, aixil r<^soarclic*s irx 
tlio lalxox-a lories !>>' 13r. IM^'non on tlio ofTocts of X*xix'ks 
j^roon oxx tlio aijnatic st^p:o of xnosri ixitoos* orx f nxii^i 
and fixxi^al <iis<ias<:?s Ixy fcxir ^Aklo X.^astoi lani, and oix 
tlio C’slxaxi^os in tlio IxJoovi an<l tissn«*'» in <jancor w-itli 
i-ofox-oxico to diai^nosis axxd ti-oatxxxont Ixy I>r. JSlixvxv- 
IVfaokonzic^. X>ni-in|i^ tl»v? year, 7 3 ixx-{:iatioxxts xvc-ro 
troattid in tho lios|xi^tal, arxrl an oxctxxnsiorx of ax^coxxixxio- 
xiation is xnnclx rioodoxi. ITliO Ixalaxxco slxc^xt sliows 
tliat tlio axtniial sul>scri{xtions Ixavo irxcx-oasod Ixy only 
JE200, ari<l additioxxal sn}xscri|xtxoxxs and doxxatiorxs aro 
nocossary to dovolojx tlxo work of tlxo Xjcxstitxxto. 

JVXisssjEvs. Ojaril^^i- axxd CVi., 20 IVI ortirxxar 3tx-oot , 
X-ondoxx, W’'. 1 , liavo for clisx>o<»^l at roclixcod {xx-xoos a 
nnmlxor of soooxxd -Ixand and sliofx-soilod miorosoojxo's 
and microscojxicaX aocossorios, nxicrotomos, IxaMxxa- 
cytoTXiotox^, oamox-as, and otlxor instxnxmon ts axixl 
afxjfxaratxxs l>y lVlossx*». X-^oitss axxd otixer -woll -kn.ow''xx 
xxxakors. C*ata]o|S[rtxos xxxay l>e olxtainod on af>|x3ica:tioxx 
to 3VXossi*s- Ogrilvy and Oo. 

A. xrtTirrwEia catalo|^no IHO) Jtxst rocoivocl froxn 

tlxo ontOFTprisinjg: fix-xn of Idaxc W'ofip, of contains' 

dotails of a vory lar^^ stock of XitoratnrNs and txxafxa 
rolatinc? to tko of Clormany. Ita 3.0;0£I3 itaatni^x^ ' 

wlxiolx dll 2^00 x>agfo«» are olaaaided 

22 aoetioxxs, and jran«C«x f rom akkoart ee|parate» , to kin^ V 
xmna of jperlodXcaisi, ^X'lxe jorioea ajxjxaar 'vaury roaaon-* 
akle» and Xxotlx tlxis and ,tlxo ec^xreral otkcnr^eatalo^ipuoa 
reoentl;!^ xwned ky tHe aaxno firm «iiiLOXxtd' vary' 
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t^o «t*i-i.ci€>nt; «txti<s>«tvoiarir».|^ t>o 'togret/lnor' 

t^lno of »ome> petr-tiioul^bx* lt>r’»oola. o£ i^ooloery. 

IiJoiTTueuxi 'Q(uca.xri<>oH, 11 OrX’«bft.ori. Htii'ootv, 

"W-l, lititvo ju«i> oirotJtl«.-fcocl a-rx innj>o**t;«triti ca,t.»a.lo^5Ui<3 
<^ 0 * 4 IT) of %»j>w«a.Jrci« of 1800 -t^oooTXcl -lx«.ricl -wox-lcsi 

otx asoologty Artel jaroolopcy* oiASinifiocl as follows = 
g?e=>r»ox*Al w’-orKs, s&oo)o|acx ( AOAf orri^^, Aritlrrojirolojgy, 
At'AoVkTxidlA, ooTTolioloiacy aiucI xicrollosoA^ ci'xasfAOOA, 
ei'trt. orooloizry', iolr-fclr.volojr.v, mAoxmAliA, orruitlx-olog^*, 
rc^j^tiiliA, oolririexlormAt-A, irifnsoriA, yxolysBOA, 3 KOOJ>Ii>^1>c?s, 
mrtiox'*o»oo|;>>’’, rsto.), |^e^c>lof?>', j>Al«t>ojnt1:.oloj;?y', oto. Tlxo 
lint^ iixolxiclos fixe* ontomolo^ic'Al lilxrAi'y of 'T*. 

f-iotilxxj.xxo-H Aker Axxel a s<*J<’«<j:t:it>ri fr*orxr t.lr«^ 1 ilor'Ar v" of 
A\'^- cie- iSolys L»ooj^«lt atoixs. 

v\.X»T»x-iojv.'X‘xoiS'» ojro foi* tlxo follc^wiirpf Af3|>oirit.- 

T»te*ixt«* on e>r- l>ofor*o fltr^ elAtejs nroiit ionoci: An Iroxxoi'Ary 

loc^ t-txr’or* orr tx'ojxic^Al disorrsos At. Wost rn instxj** I^osy**"*^***^ 

^loelioAl Holxool, 1 I’’!**' l>r>An, V\*o«t minst-or* 

ll<>s|>it.Ai trsoHool of IVlodie^iixo, 1 12 OA>ct.«>n tS^trr-oot,, SS. W-^. 1 
<-! nl V lO). A. r*e*»«^ sf n«^lt=tnt'wl lij > At* iSf. lVJAr*>'’M 
l'l< >sjxi t*Al, 1 nst it nt*o of I-*Af lio An<i at-oIx— — TH o 

tr4€*<JVot AX'.s', Xnstit.nto of V l^e-soAr*e*H, JSf. 

!V1 1 loMjxitAl, I*A<1» lirxjact-on, \V".z2 (.1 iil.v IT). A. t/OAoltox* 

of <’*n^;;^inc>or'in|Z axx<1 aIHo*! snltj***:!**-* rxt t lxo 1-1 Ar*itst-«.|^>lo And 

llifle'fox'tl •'J'ooJmxioAl 5Sc;ltoe>ls Tlxo fciocTOl.Ai*^'-* CJoxixxtv 

.!•];< 1 1 x 0 A t.iern Oilic-t**^ JR^cot-oi' 111). A lic*xx<l of flie> 


moolxAxxioAl and oivil OTX|^inoor?nf? doj>tn*fcTxxont> , arxd a 
loofxxroi:* irx t>lxo »amo do^ax-fmont <xf flxo SSixridorland 

'T'e»oixxxio.Al Oollop^o '’rixo Olxiof ISd noaf ton Oflioox*, 

Edneafion Offioos, 1 G Jolm Bxin<iox*land (-Txxl.v 

^O). A.n assxsfanf loofixT-or* axxd rloixxoxx»t.r‘xxt*r>*- iix ox-^anio 

oVxoxxxiaf.T-y at East. X.*oxx<lon Oolloju^*? T.^'lio 1-to^ist.x’ax*, 

East X^orxdoix Oolloj^o. IVlilo End Ftoad, E.l <.T»xly 31). 
A loot.xxi*ox* ixx ooonornios irx tlio I'^nitc'.d < *ollt 3 |^c?> of 
fcit*. f^alvatox* and tHt, I.-t>oixax*d, Andx’oww I "ni'V’-^^x'six v 

Hoox*otai'y atxd E.ojafi«tx*ax*, Tiro X J'nix-ox'^it x* . 

A.ixdx*oxe^M (A-xij^. 31). A-n assistaixt loottxre*!- ixx Ke*o- 

^ra|3tx>' in fclxo X"ni vox-si t*>^ of l^x-istol ''l'*lxo tSoxit-otax-v* » 

’X*lxo X T ni vei-sit.v, Xli-istol (ftiojxt. lO). Axx insfxootoi- nndor- 
tlxo E«i*tilisox*s axxd Eoofliitj^ iStnffs Aot, 1 1I12<5, and 
assistxxnt ixpc»*ionl tnx*al anal>'^st, xxndox- tlxo I>ov-r>n 

d-oxxntv C/oxAiroil 'X'’lio < ?lor*lc to tlxo lI>evoix CTonxxtv 

Oonrtoil. T*!*** t ^astlo, E>cot.e5X*. A ^^r-adxaato ixx on^irxooi-- 
ixxp: sxilxjoots fox' tlxo I>xxrs1ojy Hocjoixdaiw SoJxool arxd 

X'^x’-onirx^ Ixxstitxxtxs 'Tiro ELoaeimastox*, Socoixdax-v 

J^olxoetl txnd 3iix-oni j tfsj 1 nstitixto, l>xxi'sl<*->^, X.irlotxo'owtox*- 
slxiro. X-^ai-t-limo toaolx<5X-s ixx ^as fittixxg (oaloxxlatioixs 
an<l di-xxw'infx )* Ixnildixxj^ ooixstx’ixotioxx, axxcl scionco fox* 

Ixixildox's txfc tlxt** Ex'itlx TL't »>o>xni<'al C?ollo| 5 o JErinoi jxal , 

Erit li 'Ll'’oolxxxic*al CV^Ho^o, Eol v-odox-t^, ‘KLont. A fxill - 
tixxxo assistaxit xxxxxstox' to toaolx oxx^inoox'inj^ anel w-ox-lc- 
sliojx j3i-aotioo xxt tlio EitxjEpstoii *ix j[30xx-’'l'*liamos 'X'oolxxxioAxl 

Oollo^e^ 'Tixo Erinciixal » Triolinicral Oollo^e^, ICiiXjgston- 

xxf >oix -'X'liaxixos. 


Ovir y^sliro nominal Ooluimxi. 


V" vaxjvai r ^ vts’tx jckx- ^Ixi 1 Mr 

A?w.t I < ftilin, oi tlto J.<ntxd Olxwoi x td or > , sn^arjarostod 
»<>oixt< tnxr<-» aifo tltat tire x^artatioxx xrx rrrt oxx-^i t \ rn tlxo 
MrlliKair x a> ^ ax c ox-el irx ft to tiro JX "V of tiro nxot idiaxx 
xmftlxt. l>ex duo to t lr<' x ax s coxixixxft, f'ltlrr^* xxlxoll\ or 
fxaitlv* f X onx Mira v tn xx lioxr. ixoar rixa'Knn.xrnx 

flo foiixrd a tlrooxotieal e tjr*ve> fiorn tire** inax.iina of 
l«froxx«r stax-^ ot 1 1 xr*^ tv|>e*, tiro dato < Irosoix lxe>tnfJt 
>s<*«f>t 112. TL ixrw c \ii x o f*’»ll l>e low tiro ol>*-»ot'xod 

mt< rr'.*it> of tire ra\w irr tire x 0 * 1 ^ 10 x 1 A 1 0*» to ^23*^ 

J rr x-e-ixl^ ter sonre olrieetions x*xise!>el, Jro xe-tnin--. to tl»o 
"-.xxlxje^c t jxx ^ **tr A'ac./i , IN ex GStxtx, xisinfc a lax fjcor* lr<»t of 
Mix a varxalrlos axrei ixrclndrrxfi; all tlxat xxe*re> wrllrin. a 
e^nartesx jxoinoei of lij^lrt rxra>cxrxxx*nrr on thro < Irose^n elav 
E.e>* Has tbmis se*oxxxescl a olowoi afjcx e^oncrotrt w itlr olxsea x a 
txoKX H-o oonsidox-s tlrat tire* otxsoxvoel v axr ration ot 
mtonsrt:;^'' wrtlx siele^t-oal txxno slroxvs tlrat tiro ra-vs c*onro 
f 1 oxn el^ljLmto oorrtfoa in. tiro Iroavoirs , tlrose* ooirtxe*s 
jnav oxtlroxr !MxT*a stax-s or* xrxrlcnow n oosrnroal 

< londs 

EAtTMtir-ttcs otr AsmcR-oios — l*xof E ExK*a>anxa 
annovuroocl ixr 19^22 Irrs dotoe troxi of five^ fanriUe^s 
axnoxr^ tiro astor*oxci»^ tiro xrroxnlre*x-» of oaclr familv 
Ixax^e xpf sxxolr oloeioly' xrolatod ox*l>its tlxat it was ooxr- 
jootmrod tlrat oaolr faimxl> m»Klrt Iravo ax-rsoxr fj-onr tiro 
aofiaxratron of a «m«lo Irodly'- fio ooxrtxxlrrrtos anotlrox 
axrttolo on tiro arrlrjoot to tiro •/ajoan.ejsre <itf 

^ 49 ^r€tn€>t 3 n$f enrd vol. G. No- 3- M.O xiaoa 

latot* efotot'xxvirratxoxra of olotxroirt»» axrd oe>iM*oota lira 
for-xnot valnoA to a isxirrall orctont* font tiro ooxrolrnsxoxra 
aa x*ofisax^lsi tiro fanrrlros rom^m rmelraxi^fod. 

now adida fl^o now facmilreo.* of wtoofo ono,. napnod after? 
lE*lroocaa» irao jedo-voti momfootnrt* font tiro otlrora atro 
■very mnolf* ^Ira X>o»xdot‘ata ftmnly foaa tiro 

:£^aU«^ fsW^nily tl»i?oo, wforlo tfoo rmrrainfn^ fam0xeo foa^o 
two otMc^fo-* *jrfeo»o laat foaycl email 

and afii^riNzraolr oartfo fait*ly, ofog^y. -i^tlna 

<lranyn»od r&«re lin^ssod t<Js®oti5we^ alofo and -^mda 1 

tfoo t'fon ovlnta ^ loot twfo 

’Wo. W««. IS^O***. taKpl 


Irael fooe«xr ire^tod l>y extlrox's. Znoxeiontall> , a irx-irsoifxlo 
ot adejroid ne>ine*'nc*latm*o was xnolatoei lieot-o. it w a*-- 
f3Lf3pce><.*dL tlrat astox-oids witlr e'scoo^rtronal orfortss. sliould 
liax’-o nrasc'rilxxro names Tins jpx-inojf>lo w as oax-rie^d out 
xn A-lfoox-t*s ease l>nt ne>t xn tlrat of A.lxxrcla. 


fcxor.-*va HLv“i>rxoc.rJSJsr Eti^A,Mi£jsr'r-s. Tiro dax*lc filaments 

of tiro srxrr’s xiirf^xer* atnrof*|>lxox*e’» ax-o rroxv x*egrxlax*ly 
ofosoxx’^od at sevex*al solax- e>\>sexrvatox*io« foy xrie’jaxrs e>f 
s^>ec-tt-olre»liot?yajrlis xvox’lvx n^? at a Ixmrted i>ortioxr of 
tire iirreldtex of t txe wi>c*»<'tt-imr Ixne^^s of oaloxrxtxr, ff" ox* JFC, 
ox of tlK' Ir^dxogc^ir Irno, Jh£ct. In a x-ee-ont fmfolxoatxoxr, 
.^rt rl<> I" Ol>^€>r'vc9.fc»t.f'& c/e e/e JldTen^doxx. 

Toxir»c-* 8, dotail«**d clraxts of dax-lc fxiarnoxrts^ togel liox* 
w’'xtlx tafoles, ar-e ^rvoir fox* tiro jre*x-ioel M.ax-olr 1019 
jrannax-> 1020. Eaolr olrart, w-lrxolr exnfoodxoo tire 


ofosor vat ions erctexrdin^ jxvex* oxro x-otatxoxr of tiro sxrn, 
slxoxvs sxxxrs|>ots, oaloxum floe-oxxli, axrd dax-lc fllamonts, 
tlirrs affox*dtng arr xnatomc-tive oomoax*xaon footwooxr 
tlreso different plreiroxxroxra. Tiro solax- latitude axrd 
longitude of ttrese olnects, wlricir are traeed ixr outlxno, 
oarr foe easily x-oad off f jroxn tire clraxrts* 15 y a smtafolo 
xrotatioxi otlrexr details of tlie frlamexrts ax'e given 
oonoex-nmg tlroix- growtfo, duration, and movement- 
A glaxree tlrrouglr tlie olrarts sfoowa very clearly tire 
clriof clraraoterrstios of tiro darR iBLlamonta x naxnelv. 

< 1 ) tlioir xnnolr longer lifo as eom]pared witlr aunsxrnta 5 
< 2 > tireir distrifoution in solar latrtudo. footlr witforn tire 
a^ot 2 ones (wlrere, Irowevor. tlrey fxmqi[nently annear 
fi^art frorxi tire sf>ota > and also in Irigfo latitudes ^ 
C 3 > tlroir great eactent rn loxrgitudo i <ft> tlrelr marRod 
inclination to tiro «MEm'’s ec^uator- Xt is getreraXly 
nooejpted tfoat ]p«w>rnrnenoes and fUaments one and 

former foei^ seen in eiJtfoouette 
at tfoesun^sUmfos, tire latter ns m^oieeted. 

Wfoxjst in^nneit, ng^nst tire mom 

a.’srsss. 4S W£E3:?ss£tsST!&“a2a.=3K 





isr^ or zjjRjsj 




ReaieAircrla Xikdz&s. 


JE<'oitJfcsii.x'T3srjN‘is:»,s ojr a?xrE; 1^03MCA>r3. ILTnclc^r tliin 

T>i'- 1^, J-Ca.xicl«.ll-M[cM:'Xve*r ooxitiinvio» in. -^4 for* 

• f line-* -t-iio «-tiJLciy' of fi^cs €‘4a.T*ly olvTilisfiLfioxx^ of 
w liioJh. Jrio t>o^€tn in tfi*** i^s»no of fl&eif j^c^riociicetl for* 
^ nno 102*7. -At: «,fc>oxit: 1 OOO n.o., flrott> i«, a^fjonf ffxo 
h> 0 ‘^xnnin#ac of fixe* iron .A-iJCo £i.n<f f'wo confxxrios Ixc'-foro 
tlx<* offe^tiivo oomin^ c*f XCt:.m£40€irxr», norflxom £bn.<4 

c-ont:r«J. It:*3tly xn«.y l>cs J3«n*t:it-ionocl info fivo ciisfinof 
^f>lxoro«. Tire' norflr-'wowt: i« oocnfriodL l>y tfxe- C*ox> x-eioino», 
jjExrt «>f ■V"one?fi*». Ir^’^ trlw?- A.fo«linof^, flro i-iolofn'^e»«o rogion 
nox-flxoirr V'illenrov«,n«, TnMoa,n>'" ^txrd bl jrxxr-fc of 
1 j’«?xi:xxxxn try fixe- ’^ovxflrom Villenrovanei, oa»t> of flxo 
W|jesnxxxnofc>", fx-onr Irtixnixri fo A.xxfidlona,, flro .A<ix*ia,t>io 
<*otx«t , *x.n<l fHo oonfra-l -Ajxonnixrosx a.i-o Irolcl by flro 
l*j<*e*xxo«, inolxKlinp: soxrxo of tixe^ Sxxjrxxnxtt’ts *xjrx<l sorno 
f^xnbr-xa-nfs- Tiro first: foni* txx-o x*olcxt:o<.l sixd |rr**€xc*fiso 
ore>x-r» action ; bixt trlxo Txoonos ax*e' of "w>'liolly clx:ff<?»T‘C!‘nt: 
tf>ii^irx anci jrx'aofxso xnlxxxxmafiori . f n sovoral |r>«r*ts of 
f >14* oonntry flioso civilisations xnaint airixinl ttxi inclt'^>e>ncl - 
€-nt c'xcistdxce^ cloxvxx to tlic fonrtlt oditnx‘ 5 ’' n.c*. Tlio 
iziost xxnxrortan'fc cont x*xl>vxt-ion to flio early I x*oxr A-^c 
c*tiJtnx't‘ of Tfaly xx^as ixndoxxbfz'zlly t Ixat of tlio> tr-wo 
"V'l Ilairovan nafxons, axxd iii £3tx*xxria tlr<» lEtmsoans 
oxx^^zl xrxoro to tlxexn t Iran Ixas l'>eon ayrirx-ooiatod. 'i’lxcy 
x\ ci't' tiro j>ic>ne> 0 ‘X*s ixx xrrc?tal-Avox*l<.xxx|ac, an<i xt> rvas to 
tJjc*“iX’ <*o|.r jr*’>T*sxxxitl JM tbaf tlxe IKt msoaxxs ow'od flroir 
sxxj^re'xrrazjy irx fire metal fx:*aele of fixe IVloditorr’anean- 
Irjpclxest }>oixxt of tire -Atcstixrc oiiltvxx*o of Venetia 
is Irct'weon tire scvcxxflr and lift lx octxfnries_. Tlroy woi-o 
yrrolralrly tJie latest of flro orexrrxatiniaf nations fo sofflo 
itx Ifaly. Originally flxey r?^''ex-e olosoly rdafed fo fire 
Vi llano vans and Icejrrf in dose fondr -vriflx flxenr. 
Tire i^oenes, if is snggesfed, aro fire descendarxfs 
of tiro oziginal neoliflxxo ^rojrnlafion, 'wlro alrove all 

-w-ero -waxTiors a reef a^axrrsf vt'lriolr Villanovan and 

Afesfine nrigrafion beat in vain. 

A IVlAOttr IF’KxcnrNTO In fbe JSd: 

mTo^4.r^<xl ( I^biladelx^bia) for IVTarcb, IVTr, it. XT. Hall 
descirxbes a fee>ding fxmnel no-vx*- ixr tbe XTnivexrsify 
JVf nsemm •wbiclr was nsed for admxrxisferiitrg lic|nid food 
fo jrersons xvbo were -undergoing tbe jrrocess of being 
faftooed- If is rougbly ixr fbe foxmx of an inverfed 
cone, dxsfox*fed so fbaf fbe slofre of orixx face was 
longer « or develox>ed more gradually fir an fbaf of tbe 
ofber. ESaob of tbese f-wo faces led fo a grofesejue and 
tlisforfed buman figure on fbe rinr of fbe funnel. 
IMosf of fbe nublisbed eacaxrrjrles of sucb fxxnnels are 
almost enfixrely covered -w^ifb fbe obaracsf eristic IMaori 
scroll and sjrxral omaxrronf.. Tbe nresenf ercami>le 
differs in tbaf tbe ontramexxf is connned fo fbe f-wo 
faces menfioxred and fbe side axrd fojr of fbe rinr. If 
is also nrore slender and graceful in forrrr^ ■%x’’bile tbe 
rinr is a sbelf-lilce jrrojeefion* If sbow^s fire fool marbs 
of tbe stone ixn;^lemenf wJfb -wbicb if -was carved, axxd 
is fberefore of a coxrsiderable age. If is sixggesfed fbaf 
if is tbe -worlc of a talented amateur rafber tban a 
-fxrofessional wood, carver. Tbe figures are male and 
fe^male, and dijpPer in fbeir xnefbod of rex>xesenfafion. 
Tbe bead of fbe male figure is carved on fbe rim of 
fbo fxrnnel, and its body and limbs afrji^ar on fbe 
fxrbtxlar jrorfion of fbe vessel, being bxxilf ujr of a 
number of sjxxrals and concedei.fr lo arcs of circles. Tbe 
bijr omanxenfs xe^nesenf fbe royoe or butfoclc i^affern 
of fbe body-faffoo. Tbe oJUbUc^ oCcx:p:|pied by fbe face, 
being foo small for a reani^l:»c rex>re«senfaf iox^ of fbe 
taffoo is fillezl in -v^fb conoenfrlc arcs, Tbe 

female figure, in oonfrasf , is eaerved wboHy on fbe rim, 
fbe limbs and body being disf<n;*fedv .‘lUr £lf , meanly on 
an uxrdercnf down«>^ard eattsension olr fbe rim, so fbaf 
fbe ^bole figure is oonfaaioLed lhr% ^ loaeng^'slpspssl 
sipace. ^ second di^feroii^oe, one fdtloiivrinj^ fbe ctis'fom 

^ 


of xreal life, is tbat tbO face is undecorafed exccenf for 
fixe w-oman’s faftoo oonfLrxed fo fbe bjps and sides of 
fbe cbtn. 

Thus ClxcsTAX.-’r TjWHSoav. Tlxe 3May issue of jSfciten-IS-^u; 

(vol. 43 ; 102S> confains a discussion on fbe 

fbeo ry, in -wlxiob Ir^rof. JK. IXigrxano and Trof. IcCblxler 
af fempxf f o infex^ref one anofber^s ]t>oinfs of view. I^rof . 
ICObler is one or fbe mosf exxf Irusiasfic -worlcers in tbis 
field, and be ixrolxxdes under fbe word ** fbose 

sfrucfux*es w-bicb as -wlxoles jrossess STpecific ^ronerties 
and therefore can -wit b good rigbf be regarded as 
unifies.” ^ioxne erc|rononfs ar*e j.>xrimarily concernod 
witb flx€-» yrroblexxrs of tbe jreroej^fion of ‘ sbafxe,* but 
ot box's bav<x o:x:terxded it fo cover mosf of tlxo ojrera- 
fions of sensox-y jreroojpf ion- Tbis x*esulfs in a certain 
ambiguity of ercy>x*essioix, and considerable divergexroe 
of ofxxxrxon even anxong fbe sujf^>Tport*cr*s of fbe tbeory, 
rv-bo w-oxrld seexxx to be agr*«>od oxr oxxf one tlxixxg, namely, 
to opxi-roso tbe assooiaf xorxisf seixool of jrsyclxology- 
I^rof. IXxgiraxxo sxxj:r|L>oi*t s fixe older vxew ; bcrs Ixas 
ditfiexilty in x'ecoxxcxlxxrg tbe different usages of tbe 
-vx’ord C^€^JKt<.xit ^ axrd also finds fbe tbeoretical con- 
sx-^z^uences ooirfused- X*x*of. ICOblex* ans-wers bixxr w-Jtlx 
a v<5ry clear ercjrtrsit ioix of Ixxs yroixxt of view'. Tlxe 
liZnglxslx reader wlxo Ixaw bc^ext farrxilxar wit lx fire dis- 
cussion ixx soxTrx<:»wlraf xrxodifxed forxxx ixr I-*rof- f^toxxt 's 
'writings, xxxxd latf*x“ in Trof. {^|:rear»rxaTx “s, carxxrot avoid 
tbe feelixrg fb*r.t tlxe disjrufaxrts are dealing 'witb 
different a»|rects of tbe jrroblenx, or at least se^^ing if 
in different jxersjrecfives. Tbere is ixruob excfrerx- 
mental ovidonoo xxx favoxxr of tbe CyBJSt€M.it byjxot Ixesis, 
but * bypxofbesis * -vcould still be logically nxore oorrocf 
fban * fbeory * as a descrij^t ioxr of tbe syst«*xxx. 

^^’xt/tiWjrcr^/ejxro.v.XA jh*jsc/ r. r ^ — Tlxis w'as foxtxr^l by^ b. H* 
Olevoland <.drae'r*- JFiyg-»V#»c, vol. ^ «, K’o. 2 5 

1023) ixr Ixunrxan fssces wbiolx bad b*»on iix tajr wafer 
from IS fo 2& days. It coulcl not be demoxxst rated ixr 
fbe fa'ces Irefore* fbey 'vx’-ore jrlaceci in w'afer, bixt by 
beating ono-balf of a stool axxd jrlacing if in -xvat^'r 
wbile fbo ofber Ixalf not beafed 'was {placed ixx sterile 
tap 'W'afer irx a s-ferile Jar, if was sbown fbaf tbe organ- 
ism 'xvas in tbe fa=»ces, for ixr. five erc|->eriixxents it was 
never obtained from fbe beafed fbo stools 

but invariably from fbe xxnbeafed jrortion. Heating 
of fbe faeces did xxof render tbexn xxxxsuifable for tlxe 
grow'tb of fbe Triobomorxas , because it grew in fbexTx 
-wben adtlo<l from ofbx^r cxxJtures. It bas_ b<->erx 
mainfaixxed for fbree year's in fae»ces jplaxced in ta]^ 
■wafer, and w-ill grow- in any fixxid 'wbiob su 2 >jporfs 
baboterial gro-wth. If -wrill Ingest red blood cells, 
yoasfs, and sfarcb girains, but cannot live on red 
blood cells 'wifbout bacteria. Wberx grown anssrobic- 
ally in jxxxxe cultures of oeirfain bacteria, tbei Trlobo- 
moxras becomes e^cceedingly abundant* I!!dCulti]pIe 
fission 'Was constantly talcixxg ]plaoe, and it w-se fom^td 
jpossible to inducse tbis at -will orow^dixrg tbe 

orgatxxisxxrs tbis is tbe first record of multinle sSasiob-*' 

in a buman tricbomonad* I^ 3 caam|ples witb fronx tbree 
to at least one buxxdred nuclei -were observed, TricbO-* 
nronads of many sninoals were iplaeed in f<eoes diltited 
witb taj> -water, but none grew eacoent 

craguste from tbe frc^c. T. yecejNCe ie fees tban laalf tbe 
siiee of T. oagaseo, matM differs froxn tbe lattei* In bavbq^ 
no granutes tn tbe aacosty^e or tbe 

ba a>tar»b3Nc jcatf tlKWeg 

<!k>ntinuing tbeir eaeeaCteKit WOlw fexasedt" fb tbe 

3g>or t 3>4Lariaci.e I ft i fie s tUiyd ' 

A. <t>rr rerMEKTt eoicneabnexrte eainddd auEt wttb ' 

of 4A jegasa 

f>«Haded b tbe^ j^iea ^ » 
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1.19 A. ]p CBra iAert>CMCfc-t> oiuitj'Mjro o£ O<>«o»ri<>4»^<» 

W49USI l>otirt>l€Ma ooi3t4>cidxidLx>j|^ t>l3L^ odlt^uxree ymrerit^ 

mifii]p4&iclctod «-t> itrcurio'UA dof>'f>l^^ sodcimo ^ac|c»ois«»d to Ug^K.-b« 
Otbl3ce«nBi c^o^c^irod. 3!7}%o * oozx>.x»eacitiMBKt>ic>z». -wlilolk. 

^Ix.^ mxxsoiajocty odP pxrodxmodL toy" jptootiOsyrLtto^kBis 

l>«daidnMC>ed toy leucxitoxaiinLt^ .i*3L jireiB 3 E>ixr«diioii., ^weus 

ftouacid .t?€> Ite «di m, do^ptto. o£ acn.otiX'^wai ii:x maxxuncxcKr^ 

X»3i iv«rixi,t>oxr it; ies otoae> to t>lrk& &XM3c£tao& i»x. €»0£U9it>«b]. 

'X'totB ojp't>izxtXju::xx x^>oait;ion toxr f>toot^oa37XLl:>to4aai0 is n.O"\r©x* 
«»t> si;xjr£«M::s:o« o'voxx. iin. ^wrin.’fcoa:*, tout; soxxxo xaoueitjjros do-wu. 

’X'too &:sc%>e>yrSxxxox:^tctl x*€»sult;s etro oawr-oCuily ooruaidojrod irx 
xra^l^utiojn. “to tJak& sirrxilcbx* ■W'OJrlc: of 0«.aLirdoar 4szxd 0-3ra.o. skZKl 
t>to.o fikut;toox‘s* owthl x^osofitrotoos irx XLiOoto. Stixivoxx, cirzxd add 
xxrxuoto t;o our kuoxvlod^o of flxis fuxidaxxi.out>al quoafiou. 

i3Sriri?36fcA!i7aBB ac:bif ocwsc Ssja.. Id. ."W. XXar'voy oon-flxiiui^s 

• <ux. •/'o'MX*. Jkt€x^. j^4oZ» .daaoo. , tl&» 1 ; Ixis in.t.orost;izx^ 

st>uciios on, tvlxo ooourronoo and eoasonal 'V'ariat>£on in 
t;too ISIxxi^listo Otoannol of t;lns inx]port<ant> llmi'bin^ facstioi* 
in ^plants jprodxxofinn in t>to.o aaa. Uo oonfix-ms tols 
jxro'V'ious oonolusion t^toat; t;lxo nifratos aro almost; 
onfiroly xtfilisod toy ipto.yfco-i>lanl«t;on in ftoo summar 
ajcxd aro ro-formod in. oarly aut>xx mn. !R.ogon«i*at;ic>n 
t;alcos ]placo in t;lxo deno^or layors, touf t»toe» excaot; 
xnootoanism is notr yot; Icnowxx. Ttoo iExt.e»z*€>st;ing 
otosox'vatinn is xnado t;toat> flxo offoct; of land drainapjo 
on tilxo qxxant:it.y of xxifjrafo is aixjxai*«nt> for only a foxv' 
znilos froxn slioro* and most of t>too nitrafo ontoringc 
X*lyxnoutilx Sound in x-ivox* and ostxxarino w'txfcors is usod 
ux-> toy jplanfs tooforo it. x'oadios ox>on soa» at- loast; in 
suxnmor. 

X*x*Aisarr O xc'c^TEDTios . CJJrossos toavo tooon stxxdiod toy 

J>x-. JR., .1. CJlxitt4»ndon <*jrox<r. <>y CJfe:.rkii^ticti^ vol- lO. 2^0. 3) 
of a n\xnxl>or of Jt^rirn^ttlct sfxooios, "V^osicsalos se^oXion, ixx- 
oludixxi? JP. mJ jF-*. ncsax-d-ia, -f*. c/o/for*, axxd f-*. oJffiiL'irtoZ'ift. 

j(?\ll liax-^o as olxromosomo nxx*ntoc=>r‘ -x? --«= 1 1 . *X*tooix’ 
toytoirtds ax*o V€^r*y fortilcr, -wit/li. toi#?toly x'ogxilar* reduction 
di'v-isions. TT^too CjfocZ^ctict. sixoolos studiod fall ixxt.o f-wo 
XC>*oxx}>s (A.), inol^xdinj^ tV. axxd C?. 

int.oroross, toixt t.lr»o toytorids ax’O toiix^iily sfcox*ilo ; 
<JPi># cionttxinirxili^ €^, Hc^ttcm (n. = O), O. (a = lO), and 

(>*.==^20).^ <jf, -will caross xvitlx t3f, t^^-rt^lZct. 

^ aixd_ fine? lat.t>ox* -vi^itto. O^- Z^tjO'idex, to\it> t-lxo Ixytox'ids ax-o 
stoxilo. Oroxxi^^s (-A> and (i3> 'will not/ intox-oross. JSixe 
spooios of J\r^TnoyoJh.’iZ€^ 'woro also stxi<liod. A.I- 

tnoujgli fovxx* of ttoo sx>ooie»s ax*o olosoly alliod» ttooy all 
j-ofusa to lixtarciross. ^^Tovox^lxoloss, fronx a stud'y of 
ttooir 'V'ariations, oonol xxsioxxs aro r-oactoe»d x-ogaixiirxg: 
tlxoir jprotoatolo jt^onotio ooxxxposition. In ttoo i^oxxus 
four spooios 'W'oro oxcanxinod (rx=s= 11). Txvo of 
t to.o spooios 'wox^ storilo xjv'itlx all ttoo exttoors, tout tlxo 
otlxojr tvro <JP. i and > xxxay toolon^ to 

tixo saxn«> spooios. 24'xxxnox*oxxs parallol x^ariations 'woro 
f oxxnd in . tno 'varioxxs (^zx«f»ra. *If*tous in tlxo 

pin and tjcxxrum typos aro prosont in all ttooso spooios. 
IVIauvo and -wtoito dowora oooux* in t'wo of ttoo spooias 
of f^adxsli^cx. T'WO spocsios of liavo a s]pottod 

and a 'uxxifoxm ooxolla ooloux*, 'wnilo in JF^HocteZ^ct, t-wo 
spooloa toaATo ’Wtoito and pxxx*plo variotios. nrixoso 
varioty olxaraotoirs stoexw tlxo sanxo xolatioxxs of dojmin> 
anoa or. x'ooeissi'V'^noss in diffox^snt spooias of tlxo samo 
^anus*. for axcaiXnpla* ttox*xxxn toaixx^ ar-wayw donxinant to' 
pin, and tlxa s«wni“|aflatoroxxs oondition. of JR. 
doxninant to tlxa Ixairy oondition in otlxar spaolas. A 
ouxious oaao is ttoa oooxxrranoa of plants toatai-oaaygfoxx*} 
for an ixi^toitoltor of a otoaraotar 'wnioto is not f oxxnd ixx 
tixa spaoia^ tout ia px^osant in ralatod spaoias. 

^S'xasiatr Sopmo:» €3tW 3C>xa:iS^co3!»^p» ns- SBoxrtm As^xxxO/A..— — 
Xp addition to ttoa Icixntoarlito pipas and dariyad 
ux*axraia 'wtoloto oonstituta ttoa ^otxroa of xnost of , ttoa 
woutH AfHtoaarx dianxonds* ttoa W^itwateorsrand toaxxJcata 
and, tto^ X^Tppar TX^iaaaia IForast > ISaarxdstona ara alisq 
Icnown to to^ diaxxxondifarous. A. fuxrtlxar oocurranoa ’ 
in ttoa otoart toads of ttoa IDoloxxxita aarias <X7raxxs'vaal 
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I3ystaxn> toas noxir toaan raooxdad toy* IXaxHLd I>rapar in 
ttoa ^rana. iS^oe. Z3, Ay'Woo, xrol. 30, pp- S*7-OS ; 

1023. JB'oXloticrixx^ ttoa xxxarina trai^is^rassion -wtoxoto lad 
to ttoa daposition of ttoa gpraat IXoloxnxta'- sarias, a 
taxnporax-y ra^xassion of ttoa saa xnada possxtola ttoa 
forxxxation of toraooxas and coniafloxnaratas froxn ttoa 
nawly aias:pcM9€»d otoaxts and doloxnitas. At ttois tixna 
ttoa diaxnonds -wara introduood from an adjoixxins: 
alavatad land sxxxrfaoa, jxxst as at ttoa prasant tima in 
l^rassil and IBomao diamonds ara toeinp: transpoxtad 
to lagfooxxs and stoora-linas Twrtoaxa ooxaf raafs ara in 
prooass of forxnation. Ttoa produotiva dolds ara in 
ttoa lL«ioto tan touru and Vantarsdoxp districts in ttoa 
soutto-'wastam Traxxsxraal, and ttoaxr importanoa xnay 
toa raalisad froxn ttoa output for It^ovamtoar 1020, 
xsirtoioto axnoxxntad to atoova 120,000 carats, valuad at 
nxora ttoan toalf a xnillion starling. Oorundctxn occurs 
in ttoa oonoantratas, sxxjg^j^astixxf^ tlxat ttocs ultimata 
soixrca may toava lain xxx ttoa nortto -eastern * T'xansvaal, 
xw'^toara possitoly it toaa toaan sinca otolitax*atad toy ttoa 
intrusion of tlxa gpraat IBustovald complaxc. 

Tms XTrrxsa AiriMosmicitJH;- 

for IVIay 4r contains an intarastin^ summary of oxxr 
prasaxxt lc.no 'wlcisd^o of ttoa uppar layars of ttoa aax*tto*s 
atxnosplxara, in an airticla (witto toriaf Ixitolio^jraptoy ) 
toy ,1. ]6artols. Ttoa soxxrcas of information touctoad 

oxx ara xrary variad nxataors, Ixaxninous toi^to clouds, 

axxrors3, ozona, lon^-distanca propagation of sound, 
tarrastrial magnetic variations, and radio propaga- 
tioxx ; ttoa aactant to 'wtoicto ttoa tamparatxxra, density, 
T>rassura, composition, and ioxxisation of ttoa -w-ppar 
layars can too considered IcnoxvTrx is indicatc»d. 

TxrxTS^ 3 VIe:tax-,i.io l^'rx-MS, ^In a recant issue 8) 

of ttoa dcr IS. Itupp toaus dasoritoad a 

rxaat mattood for praparini^ axtramaly ttoin foil. A, 
sxxxall piece of nxatal is put in a tunf^stesn tooat in a 
vacuum fxxrnacc, and after preliminary purification 
€rv part of it is distilled on to a toxjglxly polistoad 

roclc salt plate. Hoatiixj^ is axrrastad xvtoan a sufficiant 
qxxantity toas toaan deposited, and ttoa roclc: salt ttoan 
transfarx’ad to a salt solution, 'wtoaxra it dissolves axxd 
leaves tlia xnetal Hoatin^ in ttoa liquid, fjrorn x^toioto it 
can toe lifted on a frame. I..»ayers as ttoin as lO"* cm., 
free frorxx toolaw, can toe jxreixared and toandlad in ttois 
xvay, axxd toave toaan used for studyixx|^ ttoe diffraction 
of sloxv electrons toy ttoe I>etoye — SSetoarrar 3C-ray xnettood, 
in a modified ftamscruer apparatxxs. 

l*xi:os:pnomcsos:2sro:B:. ^l»rof. It. "W". JPotol toas ^van a 

valuatola suxxxmaxy of soma of ttoa alec'txical axxd optical 
properties of ptoosptoorascant crystals i n ttoe issue of 

for ••Txxne 13- Ttoa oxxtstand> 
in^ xxa'w rasxxlt •w'toioto -too mentions is ttoat ttoair r'e- 
sistanca for electron oxxx-irants is pxupox*tional to ttoe 
atosoluta tamparatux'e, a fact of particular si^^nifioanca 
since ttoe saxno la-w toolds for metals, 'wtoera It tos^ 
x*aquix*ad ttoa xvava-maotoaxxics for its c3£planation . Oxxe ' 
l^attoars from Txrof . Totol’s article tlxat ttoe ixnpoxrtaxace of 
ttoase ptoos^toors from ttoa ctoemioal and crystallo— 
^raptoxc point of viaxv lias in ttoair optical toatoa-vioxxr 
toeing tlxat of a xnixs:ad crystal, and sinca ttoa oom<» 
^onant resporxsitola for ttoa aftar*axnissioxx of rjgxdiation 
xs pjrasant in vanistoixx^ly small qxxantity, its atomxxrptaon .. 
spectrum and xxatxxral xxltra-violet frequencies can ttous 
toe foxxnd vHltto it in a dilute solid solutioxx in an edrnost 
transpaxont xnatrirc, ixxstead of in a ttoin film' of ttoe 
pfxzo sixtostanoe tlxat can only toe prrepared 'Witto somq,:. 
difiaoul^Sr. It is an interestixief point ttoat, measure-' 
ment ox ttoe internal ptootoeleotsrxc current of a ptoos* • 
ptoor still pro-vidCs ttoe 'most direct proof of ttoe-ml^ 
ttoat one electron 'is litoerated for eacto radiant quanturn-^ 
aliakshTtocw:^* . \ r 

■JEx^HJcrmto aarc s. Ttoe ttoxree excpexrixnentskl papers 

on ttoe fqrjn and. structure of^^leotrio sparlcs, toy T-/ 
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T^x*cMri» H.n.ci XJ. 2^£«rl«:4Bt^o,y p»i.x)b>lls]tiocl in volnrn© S of Xlxe 
JE*<x2y&r^ oj" tfhG^ <xf cktmA GI^ern/icGtZ 

^oJc^Q^ cxxre inst>motii'V't» to »oiontifio 'wox’kojr® 
da,nd will l>e> nsofnl to am^sgia.oto xn«Lnxxf’*fcOtm*or‘S- mbiO 
a,xxtliori5 j>oint ont tlxett oxxr jparewaont lcnowlc»clg;o of tl::io 
form £xricl stmotxnro of s]p£k.rlc»3 is not xnnoln l^roAtox* tl3.curk. 
in tJhio cio^y® of fTretnldln. «x.ndl XL-iolxtonl>orjg« JPor^ 03c:- 
amjixlo, tixo sjiojrie txotwoon ti^o olootrodos of »» ‘Winxs- 
ixvirst xn«,oixine», instoa^i of taJkfn^ tfxo sl:iorte»st j>atlx,, 
taicos cm irroji^nltsfcr, txow'-slnajpocl onx’vo -witli a, ri^arfxt- 
a-n^loci t>oncl on it. 'JRlx&y ^ivo j>ictxxr'e>» of xna,n^ sKi^zSr^ 
sj>ai*lc« ajtx.cl 3 f>oi»xt ont tMo anaJogy -with, tfxo * <jLisolrxaxr^o 
oanal * in .ll.ioli.te»nl>e>i'g’s fiLg^aros. Tlxeii* most imjportant 
rosnlts aro in oonnoacion ^ivitl^. tlie> strai^fit and snxootfx 
ty|:>o of wj>ai-lc sonxo times observed. Tbey fonnd tixat 
tbis ooxxld always be socxxred by nxalciniBf a defixiilo 
lealc of eleotrioity froxn tbe j-xositive eleotrode. 'X‘bis 
’was nx-ost readily seovired by attaobinp: a noodle 
to tbe positive electrode, from 'wlxieb a bmsb dis- 
diai*f^e takes j^ltxoe. Tbis kind of sjxark tbey call a 
‘ tbree-j^art ’ Sfxai'k. Aj>f>arently tlie sanxe sjxark is 
|">rodnced ■w'b.etb.er tbe needle is at a distance of 30 e»n. 
oi* at a distance-' of I f>0 cm. from, tlix^ s^>ark. 'X'bey 
conclndo tbat tbe effect is neither dix-ectly dne to tbe 
ions emitted from tbe p»oint nor to any otber kiixd of 
x'adiation -wbicb it may ennit. ff tbere is leakage on 
tbe xxegative, load, tbe tlxree-jpax't s|:>ark, or tbo ‘ fat 
sjxark * as it is called soxxietinxes by nxa^prxeto nrxann- 
factxxrers, is not jprodviood. It is advisable, tberefore, 
to j>r*otect tbe ne^gative lead ^’■itlx oboixite txxbing. 
'W'ben an air blast is dix’octed to tbo ^positive end of 
tbe tbree-nart Sjpark, its jxatb makes a large cxxrx*e 
at tbis end. Wbexx it is directed to tbe ixxiddle jxart 
of tbc^t sfxax’k nothing Ixaixjxens- When it is^ directed I 
to tbe xxegative end, tbe nixrxxber of sjuarks is greatly 
diminislxed and sonrxetixnes they stop altogether. ^ If 
tbe voltage is incsreasod, tbe air blast being applied 
to tbe xxegative end, tbe spax*k takes tlie zigzag form, 
martbing tbe positive electrode prodxxces tbe saxxxe 
effect as attaobixxg a needle point to it. 

IVlA.'T'jHtKivrA^TXOs xis- i^ioo'xrx-A.^Nm. -A. papex* of 

only forty pages natxxrally gives room for xxo Timore 
tbaxx a very rapid sketch of its snbjeot ; bxxt 'witbin 
these limits I*rof- O. A-. Oibsoix, ixx a “ Sketch of tbe 
History of atbexnatics in S:>cotXaxxd to tbe <»nd of tbe 
IStb C3entvxry Gif' tfxG JS'cZ^xxfyxx-rg/x 

^ri.<3,ticiaul vol. 1, pts- 1 and 2, 1.02T — 28), has 

given xisefxil x'-ef erexi oes to tlxe xvork of xxxcsrx 'W'bo ai'e 
fanxoxxs for originxxl disco veiries, or fox- tbeb' aXxility 
and sxxccess as teachers, or both. He deals w'-itb ,Toli.rx 
INTapier ( l^SSO— 161 7 ), danxes Oregox*y (163S — 1676) axxd 
bis nepbe'W' Xlavid CiSregory <1601 — 1708), JE-tobert 

Sixnson <1687 — 1768), d anxes JStirlixxg <1602—1720), 

Oolixx IVlaolaixrxn <1608 — 17'16>, JMattiio-w £=5tex^'art 
<1717—1785), Jobxx I»layfair <1748—1810), and Sir dobn 
I-«eslie <1766 — 1832). "VVe are also given some interest- 
ing particixlars of tbe state of nxatbexnatical stxxdies 
in tbe schools and xxni vex^ities of Seotltxnd at varioxxs 
dates, Tn Scotlaxxd, as in ISngland, xxxatlxexxxatios 
(aritbxnetic, geoxxietry, and algebra) w'as xxot taken 
as a sxxbject of edncatioxj in schools xxntil tbe latter 
lialf of tbe seveixteentb oexxtxxry. In tbe xxxxivex*sitxes, 
np to tbe tinxe of tbe H*e£ormatioxx, tbe conrse inclxxded 
Xlic “ fSpbere <px-esxixxxably tbe faxnoxxs thirteentb- 
centxxry work by Saorobosco) and tbe **■ IPbysics,'*’ X.>e 
<'?aelo,” ** He Ortxx ot Interitxx ** and ** IMeteorologica ** 

of A.x'istotie, bxxt tbe nxatbexnatical sxtbjects coxxsisted 
of notbixxg nxore than aritlxmetio and very elementary 
geometry. I>efxxxite mentioxx of aritbnxetic as a school 
sxxbject begiixs ixx 1628. Oxxly vsdtb tbe establishment 
from 1760 on'wards of a xxcfw type of school -more 
edvanced tlxan tlxe graxrxmar school and called by tlxe 
nanxe of Academy does a programme of higher 
matbexnaties appear ixx tbe cxxrrxcxxlxxm exctxxndixxg, 
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beyond plane and spherical . geometiry to stiob things 
as tbe theory of equations* the difSerentlsl ealotdns* 
statics, dyxxamics, hydrostatics, and optics, and it is 
not pxH>bable tlxat this prograxnxne ’was at first oanrled 
out xn tbe schools witlx any degree of tbox^ugbness* 

iSx*’»sc;x»'xo Hxs:^a!«( oxar* ^OLtnrxoxxs. — ^-At room 

■texxxperatxxre, electrolytic solxxtioxxs have an abnoxTOally 
small beat capacity, and. a xrxatlxematloal theory to 
account for tbis has been advanced by 2Swiolcy- He 
showed that in tbe vicinity of each ion a very high 
ressuxre coxxld bc^i set up due to tbe attraction eacexted 
y tbe ionic field ujxoxx tbe dipoles of tbe water mole- 
cxxles, Aw-t roonx temperatuxre, incxrease of pressure 
decreases tbe beat capacity of w^ater, and benoe an 
electrolytic solutioxx slxould bave a low’ specific beat, 
ArVitlx x'ise of temperature, tbe Ixeat capacity of oonx- 
pxessed 'water ixxcxeases, and tbexefoxe salt solxxtiox^ 
slxoxxld bebavo similarly. An atterxxpt to test tbis 
tbeory oacperxxxTien tally is beixxg made by I*'. TT*. dxxckcr* 
a” 1x0 desex-ibes sonxe ^preliminary rx^xxlts in tbe •lox.emui 
<>f tHc. CyJh^^rt^-icxtZ for April. He 

employs axx a<liabatic twin calorinxeter appxxratus, with 
w'bxob, it is olaixncsl, tbe spc^cific beats of solxxtiox»s 
xxxa3’' be foxxxxd witb txxx accxxracy of 0*05 per oent- 
*T'be resxxlts w'itb potassixxnt nitrate axxd obloride solix- 
tions do xxot xxpbold tbe above tbeor^>^, altboxxgb, as 
Zxvioky bas poixxted out, tbe bydratxon of tbo ions 
xnay nxask tbe effect of increase of presstxre- 

*X‘mx; ‘ XJxsrsjvrtJTR-Annsxp Hvnxcoovtmaoi^s ^ xasr a’ms 

Ovxstcs jF-noM; rrm^ OA.anoiJO^xs.A.trToi'ii’ ojf* Ooat,, In 

teebnioal ter xxxixxo logy tbe ‘ xxxxsatxxrated Ixydx'O- 

carbons ’ in fxxel gases are tixose -wbicb are alxsorbed by 
broxxxirxe or by oonoeixtrated sxxlplxxxric acid, and recent 
sixggestioxxs fox* tbeir coxnxnercial xxfcilisation bas xxxxxde 
it desirable to obtaixx a mox-o detailed knou’-ledgo of _t.be 
composition of tbese const it xxents. A. ooxxveniexxt 

method for tbe deternxixxation of the uxxsatixrate<l 
gaseous ooxxxpoxxxxds preserxt in coal gas is descrilxed by 
A. H. Marxxxing, -I, O. Hing, and I*'', S- Sinnatt ^ in 
iST'cfo/xrif cjoe/ ATc- Jt Sf of the I^'ixel Itosoaxrcb Section 

of the .Hepartrxxont of Scientific and Ixxdxxstx'ial He- 
scarcb (X,.oTxdon ; H.IM- Stationery Ofixee). After tbe 
removal of tbo liquid coxxstituents of tbe gas tlxe 
uxisaturatxid substances arcs separatorl as tbo bronxixxe 
coxnpourxds, w-lxicb axre fraotioned axxd the ox'igixxal 
bydrocjsarbons regenerated by tlxe action of a zinc- 
copper couple. TTbe resulting gas is mxaiysed by 

treatxixent wltlx strorxg sulphuric «ioid and ooxxxlxxxstion 
over copper* oxcide. 'The paper contains a detailed 
aooouxxt of tbo apparatus used and some of tlxe x*esx«Jts 
obtained witb gases fx*onx both low^ and bigb tompexra- 
txxxre carbonisation of coal. 

0.A.m*O3sr lVi:o3sro:3CXX>xs VJEtQ^a: O.A.S ’T'be doint 

Itesearcb Ooxxxnxittee of the Institution _ of tlasi 
JEngineers axxd tbo Uxxivexrsity of X-eeds Ixas issxxed its 
seventeexxtb Heport, xv-bicb x’ecox-ds fxxx*t,ber study of 
tbe products of combustion of ^ typi<2*a.l gas appliances, 
and ixx pax*txc5ular tbe evolution of carbon moxxocide 
in tbe flue gases from gas fires. IP'or tbis purpose a 
vex*y xrefixrxed modification of the iodine pentoxcide 
method 'wxxs enxployed, and indeed necessary, to 
<Jetect axxd xneasuxre tbe small quantity of carbon 
monoxcide passixxg from a modem gas fire. *3Cbxi» 
reached 30 parts j|>er 10,000 of gas burned in sucb a 
fixe when properly regulated. ^Tbe actijxal ooncentra- 
txon in tbe flue gaaes is, bow-ever, mneb Icwxs — may 
be so little as one two bundled and fiftietb of tbis 
oviring to tbe dilution of tbe flue gases, W'bicb yariea 
from case to case. , Small as tbis is, in -vlew^ Of tbe, 
volxxme of gas burned .in sucb .af^f^iances, tbe xa m .i al 
px*actioe of nxeing tbem to efficient fines is cob^dereci. 
to be advisable. \ ^ ^ ."r 
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0 !I^ ^MitSLy 21$ — lEtoycfcl Sooie*tiy o£ lano-fc 

■w^»t; of Ot>i>etr'we^ foir t>lio £Lx*sf;> t^incio. ISS^oot^ixi^ei 
■woro Inioici iia. 'W'inrii’pojsc moet/ixi^ 3pl4Bbc»o of l/lio 

^nsocictt^ion iii. lOOdj, «txiudt 4>>io futviuro 
plci .00 of f>io JBxrit/leili. HMEocfio^ul ^A^ssooiotf ion lia X930> in 
tJhkO XTcii'\fOiMsi't>y of IMCcuciifOlt>Cb etxKl IL» 04 ^»l 4 Bit>ivo 

oilcf « 

X>i*- -A. X3C. IBolXor*^ j>jc*ofe«soTr of X>otieuriy in fl^o 

XJnivoT-saify of IVtem-itiofeo.* cioiivoi*odl tlno i>i-e-sicl.ori.tiio,l 
4n«rlciro»» on TJao of Oeknebdci. :E*ctatt> cmd XPi^aaonf .** 

3^0 fjr^eMBtrfc^icX of X>jei.'Vtrc^on.'*s i^oAfoon of3Eno«f<%9i^<*^ t>lio 
ol:>ty«i.ino<l l>y ’W'a.loofi'fc fi*om tlxo Afield lo Oaml^picfcxi slisilo 
of IBtjrifieli CSolimcilsiei^^ JF*Wfo^/a 35 /«o»i, Aod -felno X>oxroi:iia,n 
JUa^nd flox*efe., flio <jrTroa.1> Xoo ctn-d fHo j-olio Hoi-a, in 

XSfiusttvoim Oemakcla.. *3r*lics niamloojr of y>l«mt. 8i;|>ooio» in 
Ojem^ufcb, 0«.3nLfiMl.ietn 'w^oodet. 0«i<n«>4.1i£kn foi*of«f^ and. ±1:1011* 
j>mdnot>«* woi-o do»oi“il>od, an^t x^fojronoo -wa^ -mado fo 
flio 'wliifo jiinc* i-nafc diaoetao^ -wlioat in -fc-lio AVoat, 

ftio iilaolc a'feoxn ima± diaoaao of wiioat, and to -JF- If- 
Oraif^io’a invostittafiona on aoTc in ±#iio m«fc fnn^i, 
X^irof- JRfrnllox* mado a f>loa fox* a syatomatio loofanioal 
«ni"\Aoy of Oanada a« a iw'liolo, and foi* fho ostalilislimont 
of liotanical pcar-donw in irarions x^aj*-fc« of tlio X>ominion- 
X’lio annual 3pox>nlar' afidr-oea iv'aa j^i-von liy iProf. 
JT. J, IPL, AlaolL*oocl, of TPoi-onto (noiPir Xt^gina jirofosaor 
of oiiysiolo^y of tlxo Univox-aity of Abordoon), -wlio 
toolc. aa Ilia w\il>joc*t OTlio .A.ii- -wo liroatlio-’* XIo alioxvod 
X>y a liiatoi-ioal anr-voy fiio oloao intorfcAJirininfZf of 
ofioxnioal and jiiliyaiolo^ioal diaoovorioa of tlio naimro 
of at.nif>«|">liojrio aii* and i±a iifiliaafion l>y tlio ox*| 2 raniam. 

Tlio Cw-ovommoni of IManitolia < »n tort ai nod tlio 
folloi^'^a of t lio ^ooioty at a T*c'oox>fcic>n and a IvmoXioon 
•wXnlo tlio final aoaaion of tin* mootinjor iJV'ajK Hold at tHo 
Jii'Htoric* J-^O'vs'Oi* I^or-t CJaffy, tiv'onfy miloa noiri-H of tlio 
oity, AvHoro tHo foilo-wa -wofo ontox-tainod Hy tHo Oanadian 
CJoimnittoo of tHo Oo-voi'nor and Advon- 

tmroi*a of TCn|j:lancl tx*acliriju: into Xiiidaon’a Xlay."** 

nnmHor* of fxajioira on Hiatoxioal and litox*ax*y tox>io» 
•woT*o c^omiminioatod in Sootiona X- and XI. (-FronoH. and 
liln^liaH Hiatoi'y and litoi*atm*o). .A^mon^at tHo 1711 

J iaiioi-a ooiiw nmioatod in tHo aoiontifio aoctiona, tHo 
’'ollo-w'iiifac may Ho no tod ; 

In ffSootion Til. (l'*Hyaioa, AXatliomat ioa, A.at Economy, 
an<l <J'liomiati'y ), I>i-. * HL. IVI , I'ory, in Hia aootional 
jjroaiclont lal a<.ldE*oaw, doalt 'witl* oonij.>aral i vo oonditiona 
of ixidnatT*ial x”oaoa»-oH in vai*ioii« oomitx*ioa. Xn a 
i>af>oT' ontitlod ** *X71io Oyxomajsnotio Hllootron and 
"VVavo lVIi*oHanioa,** X^x*. T... V. Xvin^ j^avo a xnatHoxnati- 
oal diaonaaioxi, in 'w^liioli from tHo olaaaioal dynamioal 
tHoojry Ho aliow'ocl tHat ooniatioxia of "wavo xnoolianioa 
oan Ho doi^ivod. X^rof. JT. O. AloX.rOxman and Hia aaaooi- 
atoa ^airo a sorioe of xiaiior-a on •v'ariona jiHa^oa of ajioo- 
tx*al amalyaia^ on tHo <loooxni|^>oait ion of ammonia Hy 
oatHodo xaya, on tHo intonaitioa of tHi*' lij^Ht of tHo 
oicy#acc»n ^proon lino of tHo nigrHt alcy, on tHo jpHoto- 
olo<*tx*io offoot at vory lovr toxni>ox'atm*o«* ot4(5- XS. IF* 
IIXm*ton <** A. lATow 3VXofcHod of IZVl€daaw*infa^ XSlootrioal 
Oondxiotivitloa of IMIat/Ox*ial» Hy XT so of an Oscillating 
X’ix'oixlt **> dosox^Hod an oxroooEiinpjly sonaitiiro c^ixanti- 
tativo •pr'ocodnro 'wHicH will dotoot vox-y small <L|nan.» 
titios of moistwro, d*. f5. Foatox* and XV. Xtowloa ooxn- 
mtxnioatod ** FnrtHox* OHsox-xratioxis on tHo ^tax*lc- 
Fffocst in IJSToon,*^ ixi xrtrHioH tHo intonsitios aro found to 
a^jroo witH tHoso oalonlatod Hy SoHxrddini^oi^. In ** A. 
MotHod of Fstixnatini^ XtolatSvo Oondnotivitios of tHo 
Fax^tXi* nsin^ a FHtontial UXotHod* oitHox* alon^ X*«inos 
oxr o-voa* Axroas^** Frof* -A.* JS* Fx^o d€»alt -wxtH tHo 
l^oot>Hysioal looation of oro A-llon ta^d 

oollaHo3ratox*s oonxxnxanioatod xia^pors on. tHo ooxrrolation 
of 00 loot* Hlindnoss, anomalous vision,^ axxd^ nox*xnal 
oolouxr yislon« and tHo osoillatoxy csffoct in vision. 

OtHot* 3ptHy^<s«d and xnatHomatiooX xxa^pors inoludod ? 

asjTo* vo3u< 


jr . F- Flaslcott on tHo x’otation of tHo i^alaxcy ; Xt. 'W. 
Foylo aund O- IM[ox*^an on soxno moasux’oxnonts of 

ultxa>soxiio volooitios in liciuids ; d- 3M- SHxmxn, O. d. 
Fatton^ and XX. X>* JSxnitH on tHo ol^an^o in tHo optical 
tx'ansp^axronoy of coirtain sam^ilos of ultra-violot ^lass 
aftox* o^nosux'o to 3C-x*ays ; IX.. 3M. Stuait> on ' tHo 
tHooxy of an olastio ta^io ; X>. XXuoHaxian on tHo ollij>- 

soidal i>oxidulnm -i IBoatty on nlanax* Harmonic 

oonjugacy ; and "VV- WoHHox* on tno Fom-ioi* sosrios 
of a Hound od function. 

.Amongfst cHoxnioal jfiax^ox’s jiarosontod w^oi^o a sorios 
Hy O- fcJ. "WHitHy and associates on jxxoHloms x-olatewdL 
to x-uHHox*. sovox*al Hy TD. ’FHox-valdson and associatos 
doalinj^ vditH tHo olxomistry and i>Hysical cHomistr-y of 
Hydiraulic comonts, a ]pcu>ox* Hy AXiss F. 'V'. Fastcott 
doscxriHini^ tHo isolation ox crystals of Fios X., idontifiod 
as inositol* ** Xlif^H Voltago Arcing and -A.. CJ. Floctro- 
lysis ** Hy \V. l3Hij>loy and O. F. doodovo, tlio 

“ XXioloctric Oonstant of Fux^ JEXydro^gon Foroicido ’* Hy 
A^m O. OutHHortson and O. AXaass* and ** OorTfolations 
Hotw-ekon tHo Total Nitrogon of tHo Fasos and Ar j gi ni no 
and Fysino INTitrogon of Various Frotoins Hy F,. F- 
I..ai?xnour* tHo last p>a|3or yiolding ovidonco sux>i.:>ox‘tin |5 
XCossol’s HyjriotHosis tHat arginino is tHo nucleus of tHo 
j>rotoin xnoloculo. 

THo p»a}>ox*s in Section IV. <Ooological Sciences) Xiad 
x-oforonco more jiarticixlarly to x>Hasos of XVostoxn. 
Oanadian geology. "W. A.. JToHxxston doalt w^itH tHo 
Falco Agassiz HoacHos* in tHoir continuation nortH- 
"wards Hoyond tHo airoa xnaxxjpod Hy XTi>Ham* "witH a 
cx'itical discxxssioTE on adjustment of level since tHo 
time of tHo xnaximuxn eac tension of tHo laHe. AT. V. 
'Williams disousse<X tHo oHanges of level in Tertiary 
and x>ost-Teirtiary tirxxes in SoutHern SaslcatoHewan 
and A^lHerta. TIeo p^etx'OgrajpHical cHaracter of tHe 
■WHitexxiud axxd Favexxscrag Hods was dealt w'itH Hy 
F. XX. AXoFearn* and tHe nature of tHe Heavy xninerals 
in tHe vrestem sand Horizons* x>artioularly in AlanitoHa 
axxd F astern SasHatcHew-an* Hy Xt. O. 'Wallace and 
Ixis stixdents- FurtHer detaxl on tHe stx'Uctural 
j>eculiarities of tHe dolomitised areas in tHe AUaxxito'Ha 
OrdoviciaxE lixxxestones w'as given Hy I>. J. Firse. S. Xt. 
XCix-lc, i>rc«:4ent>ed evidence to slxo-w tHat tHe conodonts 
of tHe XXarding Hods of Oolorado are to He referred to 
ostraooderm plates. THe Historical data referilng to 
tHe St. Faw-rence eartlxc|u«aXt:e of 10€i3 "were assexxiHled 
Hy F. A. Hodgson, T- O, FHernister discussed tHe 
genetic relationsXiijps of tHe SudHury gaHHro and 
OoHalt diastcEse. F. S. WaxTten descriHed tXxe Fevonian 
and OarHonifex-otxs x*oclcs of tHe Orowsnest Fass sec- 
tion*. and in a second coxnmuxxioation assemHled tHe 
sedimentary recoxxi of tHe Xtoclcy AXoxmtaln sectioxx 
at tHe 3Xst 3 parallel. F* F- XtutHexfoxd i>resented 
evidence of consideraHle p^ost-glacial upklift in SoutH- 
w-estern AlHorta. 

In tlie sectional x>zesidential address to Section V* 
<Fiological Sciences)* IFrof* JT. 3^. F. AXacFeod dealt 
w"itH ttie x>resexi.t icnow-le dg e of carHoHydrate xnetaHol- 
ism and insulin action. X^ F. XJloyd gave a Icinemato- 
graipH dexnoxxstration of tHe contractile vacuoles of 
Furwerwscluvn* and V. XX. XSl* AXoorHouse a similar 
demonstration of postural redexces in spinal dogs* 
wHile Fr^re Mlarie- v^ictorin gave a series of papers 
dealing vritH eastern Oanadian plants. "W. F. THoxnp- 
son presented papers oxr dwarfness and speeies^lxyHrids 
in WHeat* Frof . A- XX- It. Fxrller a paper on tHe HXocXcing" 
layer and tHe lumixxosity of tHe myoelinxH of ^ 

'!me-ti4a€Ks^* ’3P. Oameron dealt vritn seaaoirkaX variations 

in tHe oaloxtun content of tire HH>od serum of tHe young 
" rat* ’V-'i3'* XXardxxxg wltH'a''eo*npo6rison of tHe alloaiXinity 
of urine piroduoed Hy sodium and potasaiuxn dtratee* 

appexxdiae.; 
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^xxdL -tlM^MJT X’fj’lcLt^oxx t>o <tf>x^ezi.dloitvi»» Azxci O. O. 

■witiJti tJbo 3tTi.iac5x*ox>l^i«58:»fi» of lixns a.l'v'ooli. BdC- 

iTx-ja.fijoar cliii«oxi»sod tvlx^ eoolo^^ o£ oleurciu» O* 

Oxllickt^fc t>>x€9 l>iozxom£os> of ^tiJxo ibO'X*t>z*Aoi<:3. zxiol^ln, 
'jtfMrar'Mxmct srxe^w oi7olxa>ird 'Vi^lxidii. Ixets cfo^oXojpod in. 

INToviSfc Sco-fcia,^, -vv^lxilo S- JJcwd^^on cio«,L<> "wHL-fcix oolom* 
ol)ia*n^€»s in nznxnfitls^ JMEiss XJC. X. 'W'itJht 

<ie>vc»iox3m©nt> of stijrnotinJrarl CLnomcblios in t«Xao fonr- 
, Heao^cioci I'oolclixa^ dno tio nnfa.vonim'fcxlo t>omjp03mtinro« 
etncl steLlinit>ie3 clmrini^ nndi JT. !MD. I>- Soo-fcfc 

witii x^rergn«.noy nnsexnia. .in z*ci.t>s. 

IM[onsoi|?xrxoxn* Ocfcxnillo X^oy, of X-<a,v«,l XJnivoirsi'fcy, 
C^vtol>oc5, oloo-fcod ]px'‘Ofisic3.on't>, 4smd JPx*o£* .A. S. EIvo, 

of JV®cr<_jriII fUnivox'^ify , 'V'ioo-i>i'osicl€3nt, for 10:SH — 20. 


XCiln-Se£LSonin^ of 'I'irxxtf^ir. 

xxsLtivximl socusonin^ of f-imljor l>y nlJowingf it> 
f-o x-onx*xin stia-oXcod or ot>Xxox*x?VTLSo for a varyixxig^ 
l^oriocl of -fcixxxo w^as ’woll xxndorst>ooci ixx GSroat; JEKx'it;ain» 
and soa»oxxexl ■fcxmbor, osj^ocially for flxo X*ot>t-or olassi 
of 'vroj-lc, irx ooxnxnon xiao. X>\irixx^ i>Xxo j>x*o^x'oas 

of f>xe> "War flio sfoolois of soa«ono<i fixrxlxor vrox*o 

nt>ili»o<i, axxd kiln-soa^oxxin^, 'wlxoro aoasonod xnaforial 
'W'as ixidiespoxxsal^lo, a»^ for €53canx|xlo, for aijr*oraff. -w^orlc, 

oaxno fo l>o roliod on xnox-o and xrnoro. li23c;t^orimonf« 

-wore also inaxx^ixratod in oflxor Txai-fs of flxo Xirifislx 
lESxnx^iro Aivitilx ^xo olxjooti of ondoavoxxrinj^ -fco jxlaoo 

TULjxon trJrxo xnarJb:o<> Iciln'-soaaonod 'W'ood of soxno of flxo 
'txroad -loavod »of-fc-’woodod sjxooios from flxo frojpioal 
and svxl>-f x*oj>ioal forosfs 'W'lxicsfi Jhad jxreviously boon nxx- 
marlcofatxlo. KLi In -seasoning flxus Ixs^atn fo assxxmo 

an ixni>ox*tiani; T>o«it>ion, -wlxoro t>t«:n1c»or xv'as in c^tnostiion, 
in oornnxorcial oonfros. So xnnolx so t>lxat> rojxoafed 
in< 3 .xxirie>» fox‘ advioo Ixa^v-o Xxoon addrossod -fco f^Xxo 
IXiroofor of -fclxo nowly osfalxlisliod. XForos-fc !P*jirodixot>s 
XXrOsoax'olx X^alxoratrory at X^rinoos JFtislxoroxxglx. ^ISVitlx 
■fclxo -viovr of malcin^ jxnlDtlio tlxo rosoarolx “worlc Txoixx^ 
oai^iod. oxxt in tlxis dirootion, a roi^ort ontitlod ** XTlxo 
X^rinoipilos of XClln - Seasoning of 'X*ixnl>or ** <iS'^^€ricx^ 
jR&yyort -2Vo. 2> ia Ixoin^ I>iH3jparo<i» of wlriiolx X*ax*t X., 
«* of Ooxxxmox-oial XCilna in *tJ»o,** Ixy IVtx*. S. T. O. 


y^xes C3 

St/illx»roll» liaa Ixooxx isanod. 

Xn an introdnction tlio trovxlxlos attondant on dxy- 
in^ timber aro disonsaod. A oorxroct ax>p>rooiat>ion of 
tlrxoao diffloxxlti^^ ia xxoooaaaxy in ordor to oatimato 
tlxo -valno of tlxe nao of tixo Iciln motlxod. If -wo 

ooxxaidor a Ixoaxd of |^x*e»on tixxxfxor,” aays tlxo -writ or, 
*■* vrfxioJx ia allowod to dxy frooly, tlxo aux-faGO layox^ 
cj^xxieldy loao tlxoir froo nxoiatux^ ; tlxia ia followod Ixy 
oxraj|>oration from tlxo ooU 'vealla, and a oorrcsaj^ondin^ 
alxrixxlca@o tlxon talcoa plaoo in tlx€» axxx*faoo atx'uotxiro. 
Xn tlxo xnoantimo, tixovx^lx tlxoro ia a tondonoy on tlxo 

E a-rt of tho moiatxxro in tlxo oontro jxoitioix of tlxo 
oaxd to movo towarda tlxo avxrfaoo layox-a aa aoon aa 
tlxoao Ixoooxno dirior, tlxo amoxxnt of nxoiatxxro ao 
^*^ovin^ ia xxxixolx arnallor tlxan tlxo axxxoixnt oxrafxoratod 
from tlxo anrfaoo. It ia inovitablo, tlxoroforo, tlxat tlio 
aurfaoo layora will t«>nd to alxx'inlc Ixoforo tlxo ooxxtro 
portion ia roady to do ao, and, aa a roaxxlt, tonaioix ia 
sot _xxp in tlxoao layora.** Ito^nlation of tHo rato of 
d-xying from tlxo anrfaoo ia tlxoroforo oaaontial andl 
r^cixxir&& to t>o xxrxdor oontrol. Tljia oontrol involvoa 
tno roj^nlatioxx of Ixvmxidity, tomporatxxro, and tlxo 
oircxxlation of aix-, and tlxat tlxo lattor alxoixld l>o 
olxa3rxfz:od xoi^larly and froq^nontly in tlxo Iciln. 

lioforo doalin^ witlx tlxo tyjpoa of Isrilna, kiln troat* 
Txxont xs nrxoity diaonsaod- It may l>o montion^d. tlxat 
almost invarialxly tlxo tixnlxor plaood in tlxo kiln ia 
_ vrarmod xxp Ixy *». cironlatSon of aatxxratod. or 
noarly aatxxratod air, dx-ivoxx tlxron^k it l>y ^ariona 
dovice^, to a tomporatxxro aligrlxtly Ifoi^^lxor tlxan tlxat 
at wlixclx drying x» to ooxnxnonoo. Xl^ia xa aaxd. to Ixo 
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donlxly ad.'v^anta^oona ainoo it Ixotlx warnxa tlxo timkox* 
in tlxo oontxTo, tlxxxa aftorwarda. aaoiatiixis 3in tlxo trana* 
fnaion of moist mo from tlxo oontro to tHo , Oxnrfaoo, 
and also roliox^oa any oaciatin^ atroaBoa in tlxo am^a«)to 
layora. 

:B*ivo diffox-oxxfc tyi»a of kiln aro fnlly doactrxHod and 
oloarly illxxstratoci in tlxo xojport, tlxoao kilna Ixoin]^ . 
known as < 1 > natxxral oironlation Vontilatod kiln, . 
C2> txxxxnol or proi^rosaivo kiln, <3> , ^J^atojr-anx’ay kiJj^ 
oxctornal fan kiln, and (S> intoxnal fan kiln.', X**dr 
tlxoir xraxriod foatnxTos and daoa tHo roport aHpnld. Ho 
oonaixltod. 

THo writor oonolxxdoa x»«ritH aomo Hriof, notoa xxpon 
lay-oxxt, ocxniprnont, and kiln staff. A' axxlxaoe^^tiont 
Tax-t XX. is promiaod, doalizx£^ writH tlxo Hold of kiln 
instmxnonts, w^Hiolx is said to Ho l>otH wrido and 
ixxxpoxtant. IVIr. Still w'oll ompHaaiaoa tHo ixnpo»rtanoo V 
of oxnjxloyin^ a ^ifood man, wxtH aoiorktifio aixd oxx^in-- 
€3*orinj5 traixxirx|r, to sni>ox'viao tlio socxaonin|$ opomtxoxxC!, 
** Txaotioally,*^ Ho says, and tlxo poixxt is w-oxtH . 
strossin^, “ all tlxo jxrojxxdioo wdxic^ at px'osont oacists ^ 
a^aixxst kiln-soasonod timHor oan Ho attriHtxtod to 
tlxo sliort-si^Htod polioy of many ooxxxmoroial fimxa ; 
irx ptxttini^ iXxoix'’ kilxx plant in oHair^o of xxxon of littlo 
odncsation and xxo oxporionoo as kiln oj[>orator».** 

THo ixnportaxxt w'ork xxpoxx wHioH tlxis i*ox>ort is 
Hasod oan Ho safoly rooomxxxondod to all tHosc=t irx tHo 
UritisH l?3mpix*o wHo doal w-itH tixxxHor ii% its xxxany 
as poo ts . 


1=* lowering:' IRlstrit HyHjrids. 

IWta«.tors Hocstvxxos for lOSTT, dolix’-oroxl Hy X>r. 

O. M. Ostonfold of OoporxHagoxx ori THo X-'x-osoxxt 
Stato of X£lnow'lo<i|3CO oxx Xtylxricis Hotwroon Sjixooiev* of 
JF’lo'woring Tlaixts,** Ixavo Hc^c^xx pxxHlislxod in tlxo •f'oMtxrnoiX 
JFic^^ctZ JFf €>r’t'i€it4^lt%4.r’€xX “vol. S3, Tart 1. lOx*, , 

Ostonfold roviows past and pxosont oonoopts of spooioS, 
Htxt finds it no xxxoro possxHIo xxow tlxan it w'as forty 
yoars a^o to foirmxxlat^ a dofinitlon of a * sjxooios 
'wIxioH possossos at tlxo sarxxo tirno praotioal ad.v^antag^^ 
and soiontifio aconraoy. A.ny dofinitions w'Hiolx onx- 
Hody svxoH xnodojm oonoopts as * jrniorosp<?*oios,* * ooo- 
spooios,* or * gemospooios^ aro for prabcrtioal pxxxpos«.» 
xxsoloss. On tHo otHor Hand, a praotioal dofixxxtion 
w^lxioH satisHos all nxinds azxdL all idoas nxxxst noo€s«s- 
sarily poss€3Ss a sonxowliat vag-no oonnotation. 

Xn spito of tHo laok of a dofinition w^Hiolx is at 
onoo apt and i^onorally applioaHlo, spooios in ISTatnx'O 
aro ratHor woll-dodnod, a olxaraotorlstio wrH ioH tHoir 
aHility to HyHridiso fails to modify. Tlxis is oxc- 
plainod oitlxor Hy tHo storility of tHo HyHrida 
tlxoxxxsolv^os, or Hy tHo oaso of HaokoCWKXssinf^ -witH ono 
or otHor of tlxo pax-onts as against * soll^xg** ' 

oxctorzxal sign of HyHridity is tHns cinxokly ofPaood. 

I>r- Ostonfold dxsoixssos somo of tHo most rooont woark; . 
oxx tHo foxrmation Hy HyHridisation of now typos WHioH , 
fail to sogrogato and aro tHns wHolly or partially ' 
staHlo. Xtolatod spooios xiritH tlxo samo zxumHojr of 
oHromosomos nsxxaXIy ;|^odxxoo fortflo HyHrids, 
sterilo IxyHrids aro nsxxedly prodxxcod wH on tHo parontls’l 
Havo dinoront oHronxosomo nnrzxHors. THo dapaHosa ,i ' 
Hotanist XCiHara Has, How*ox?^or, snoooodOd in oHtainiri^gf 
foxtite HyHrids in a oross Hotwroon two spooio s ' -c ^l . 
OTriPic^jLvn- xvitH difforont . oHrornosoocno nnnExHors* THo.. -^ 
o^spring w^itH oHromosorno nxtmHors tHo satno 4»s ’ 
oitHor of tHo paronts woro most foxrtxlo, wHilo tHoso 
■’witH tHo intornxodiato nnmHcsr 'woro ■vory mx;xoH loss . 
so- THns a soloctivo proocsts goos on, xoscxxlting in 
tHo disappoaranoo cxf intorjrnoxliatto forms. 

THo X>anisH gonotic»st, ^W^ingo, 3tma itclhsj^anostid a tHeOarj^/ 
tHat a now staHto typo oonld Ho prodnood Hy" 
HyHridxBatioH of twp ^pooiOs, if tHo pHxnrimsomsa .c^' 
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J?^’*5£!^'***5 3aa«dc»i5r ctMMMSi wlxicO^i o«uBiixioi> 

I»l€WOCfc«* w}3ii^ll. Oiat^o^l^r 

^>yig^ witstao^* I^owinjor 
sogn^Sfa.'fcxori »» I-fO*x^}li?y' {^XOSi^y lufiS 
«oxn© ctefuxit>4» .iXmStst. ixk -fclito «3i9«o 02 C JP*T-€M0€Mfr^icf.^ 
wjpe^Oi^ifii ^1a,o is^cunac^ ipLUunc%l:>oz‘ 

i*» pr»®- o4B»»o 4BMei. ix^i^a:uA.l wii>H 
9r&'UJir%K>c»-z* o# <:$lxjr‘Ojri:kosK>arxxojst 'W'lxiiolx. 
r£Xox-F^olp£s:io4Ml^ <«isisi»xoib nxxdl l>TOci. Goxxai^cxvx^. 


TT 


^x:i<l ScituojgLlbiona.1 

:Ajla»j^3r>®s^^rir,-~^At isxxmam^xr ;^^ebci.xxGkt;ioYx 1>H€» Ixomto*-- 

Xj^-^. w»cft oomXejrr^Mi oxx Elim^r‘it>xx« 
XyoX* JDI, M»<»WillAa,«x, Jfojraa^r-l3r jpr'ofoc^ox* 

^ in^ t^lxo XT*xiveiir«i1:v. Tr>i«» cio^poo of 

n^*****,^- <:^or<io»x fo*- S tXx««i« 
oijt^loo fe^l^xxclxoei m t.lxo XI>o%rolof>Tnoiiii of Slcolo^oix. 

’Mxr. 3S- "V'- J^«.in.i5 fott* lat 

oofcit.lo<t ojnt *XVoo Roofs, r flxoiir V\.ofiorx 

I.>oy<^oj|>morif., wiflx spool cU roCojroxxoo fo Mvoox-rHisco, 
so^.i *3rx-oo OrowfH on Ro«.t: Boils.” 

» oonf?TOpr»t.ion >aol<J on ,Jxxmxo 30, 

J3.X.j.*>f. w»xs o<>nfoi:-r*o<:i xifxon IVIjr. XG. ,J. 

I, tfio Boioncjo .X>oi>4aart.mor»t> «.t. 

<^lift.on Oollojaio. 

^ MAyOM»csyj»:n, .A|>|:>lio«i,fions ^xro invit<^<l for fwo 

< » rxs«»cinl«? soliolsirslxifjs fr>E“ biolo^losl i*o«o**roix, t>otxsi,l>to, 
i*c>«f>o<-jfiyoiy, in tf-io Ixotfxixirjsl sncl a&oolo^ios.] cioi:>«fcrl>- 
moixfs of t lio X- f fcivorwit.>', solxoltxrslxin i« of flxo 

.Vo«.i-l>' vtU no of aixcl iHo ixwnrcl i« oi>oxx fo ^r^x<ln- 

Avr<9s m >>ot-a.n>’" s.nci «:oolojsaf>", 'v^'itli. somo o:x.j>orionc 50 of 
ty«o€xrr.*lx. ^j>|r>Uo«.t.ions nmsf x‘<'cxolx fHo l-t<?«ist.ra.r fov 
• f»ifv 241 sf ]cxt>osf. 

Bo?. A3sri>mi3ws. Visoonnf Xlnl<l« 3 xrko of Oloan 

k>oon oloofotl fo fJxo offioo of OHa^noollor of flxo 
[' X' m’\'^rHixt..v , 

Jol^in IMoOilxBoxx, profossor of olb»«t>ofric 5 s in 
t-fxo iJixxvOTaxe^r of ffxo Wif wa.t.ors*'a.nci . Jof]ta,nnosl>nrjz:. 
lias Xx^wn appoinfocl profossor of midlwiforxr «jrx^ 
lK>/*xo&oc*lo^>r in snooossion to Rrof. XC-yrnocH, wKo Ixas 
rscsonflx .irf3SZ45n«^»cl flao olxafr. 


\VAS3atTJNro*ro»r Bx7fc»iE£aEc., forinorlv of R«M;«nfon. Ixas 
pr<^^nt^ a. snnx of £26.000 to fHo XJnivorsify XTollo^ 
of 'fcfewai Boot fa- W^Pfiwf , JESx^ofor^ for Xfao famnlciin^ of &, 
oHotnxsc^t^y lanbor^fo^ Xt> fa«i^ faaon rlooxcioci ^ famia 
pfa;^j«A«« lA.l^r«^}or3^ on xfae moonX^ aooxnmct 
on -fcfan Bt^rontfackxn lgWt«yt)n, 

.S? fapxfafaner will fan mni> v«^t>fa monecsm 

^3^2? *^0 wnlcKMtno nncl «nn 

on« JS3t^ WnntuxxjDst^n B»nfiper will nnnfa& f>fan 

pxM:» vtan for isfan XXnpartanontn 
of g^fajrsio® xn t^fao 8«nno falooic. Tfan 

faoxi^itr^ w^|l fan ffan firsts eont-raifanfaion to too XJTnxvnrmtrv- 
fa^lcfan^ will fan a onnsi<inf-nlbln mfanf to 

ton notxigpantfon m ton pimsicmf^ fattilcfineiiw, 

-ii^sa.'ia.^sis2g'..s!sss^"s5^^ I 

«g*tQettj«TOe^, n« X^icrwcnntlcrMrn. neiavr WinoJ»^*«jr, 

i»<» ««aiis«wd am ^be r^mraOe -of aua oxxna «»om^ 

**»*& aMl«MCM»So*i fat aOm* «a«,mn>^ o» adttnul * 


. ^F’oron, Owyxiyr Xfonsn, Vtnffi^tanfanll, IC^onclon.. 

•s^.^ssssisr sf 

^ rnsnnrofa in tnntonmnfics «*icl rnkto^n^S 
pfavsios, t^fan rocs om monel a>t>iOn of ffao Irnnorial 

jiSToa^nor ffes^raroA - C^an^da* 

(^In^ifofaa faioofanmi«tr3?->.. and 13 V-V"* 

Onf. -p>iysios> ? ^ULSfralia, if. cC 

t^ofajsrtoi i^^c-lfaonrno ^pfaysiicsl and J X> 

; . ISTow^ iSoaland, if; Maol?? 

^pfay«to«> ; Bontfa Afrioa, XCvlyn 13ovd 

' -Afrioa— s^oolo^l ; Irisfa lEi^roo Bfafc^ M; ^ 
ntional XJni^orsit^ ™ organio 

T*nw: first. Ran - Raoifio O^onfomnoo on Kdnoafcion 

•^^^^i^*^^*^^**^^*^**^*^*^ Xloomafion, c*all«5»d fay t,la*^ Rmsielnnt 

71-1*6 -April 

ij:^ * -* XW2T. a fan IJnitod BtaXc«s XXopartmont of flio 
Interior fans now pofalisliod a fnll report of Oie oro7 

aent^^^fav^*\»^!J*^ «**^^*^ Uoitod Btates, j'opm- 

aentoci^ ny tfao faoorotary of t.fan XT]it,€Ar‘i€:%r‘ 
Oocnni-jssionor of Isidnoation, and 26 otfaor offio/als of 
vanotia <lepajrtimonts, tfae follo-winfir ootjun tries 'wom 
wpi-ni^'.ntocl fay oifieial dnlo^atos t -Australia 161 Riii 
Islands and X\ ost.nm JPaoifie, Clmat JE3ritain 
a.t> »orxpl«l«). 2Sr«w ZoaO^. 

Tb^^^^i^rS***’'**’** H’ro.nco, .Tat-pan <»>! 

wore 

somal f trncrtiona tfao wnnl<c pmondxoir and i-^^ia-HF r>f ♦ 

TPfao a^drnnses and disouasions nontain muefa nf nduoa 

intomnt mlating; ^to ton following* 

rf^ T A jBCawa*^ axnf Amnnoctn Bamoa ; nxcefaLanjct^n 

or lootiurora^ -fcoaaoboTB^, xtfcudonba. renewuofa 

yt paoi^fapw , »dlop^ for^jS5SS«aio» 

' totorwtnd i^pynrifarnniBiiLto dnn^tr /wito 

:rnonro4e^ xn watornM and nfaild in'^ 
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Oa.lexicla^ Custzoxns slxx^I Fc^st:i'V‘a.ls. 

J uly 1 6 - 

^rr. I3jR.asoo^:N^ o£ Olxxa-ixi -Ofib-t-liio. euixcl »e'V’enLt>l:& 

of frl-xo -rckoe of X^o^fucbri,. »oirx of I!^iaJ.l. 
is -fclioreforo icioxxt>ifi€3^ Oloodxa, oi‘ Oloxxoiet, 

Oo- X>oxxo|^a 1. Tho sebirx't> is sa^id t>o li«tvo l>ooix f>ix€» 
of iM^ovillo or «l foim-clctfioxx ci«i.t^ixx]^ 

froxim St - 'IE*aEffcriclc’s ixx Oo- X>oxxOi^CLl, etn.d J91 s]iloi:> 

of ArclMcxoro, Oo- 3WCoa.-t,11t. Tlrxo olt>soi:upif>y jEurLci IaoIc of 
j^rooisioxx of lx is lo^ozxd so^j^os-fc tlxo sorviva-l of s. jpro- 
Ofiristiaxi oxxlt-, a. six^l^ostioix w'liiolx is su-xxjxorf od l:>y t>lxo 
|r>il^^ixin«t|a:os fo fit -^ool in -tlxo roclcs xxoctr IVLetliri JHCofitd 
fox* t>lxo etxii'O of -v-fitrioos disoetsosj* a-xxd jxroljLis-fcorio xmoxxo- 

iiaoix-fcs xjtOfitr flxo x*xxirioci fitlxlxoy fit oxxx-ioxxs st>oxxo oirolo, 

«,xid xvlia.f> is Icxxo-w^xx fits Ossietxx''s Ox'ctvo. Tlxo xxetxxxo 
IVIag-li-t>il«, wlxioli ixioaxis “ Tlxo I^lfitoo of tvlxo Sfitorotl 
Troos,”’ slxo'ws t^lxa-ti if a,t> oxxo fimo fiio sifo of fit 

sfitorod grrovo of f-lxe* ofitx*lior faiffx. 

July ly. 

ICiiJisrxaxjTML’s JOa^^ -A.ri fitxxiitxal ffitir *vv*fits liold oxi. 

«1 'oly 1 T af Olozxf , iix -tlxo jxfitrisH of JHlfitlos O’W'oxx, iix f Ixo 
fiolti ixx \?vlxiolx w<xs sifixctfod flxo ofxfitjxol of Sf- KLoixolrxx. 
ff ar-oso oiif of fit lar^o ooxxooxxrso of p>oojxlo xv'lxo -w-ox-o 
auooixwfoiTxocJ fo a.ssoxxil>lo fitf 1 - 1 x 0 slxx*irio oxx flxis da^y. 
rrixo fair, af ’W'i'iiolr flxo jxi'ixioiixal arfiolo of xxxorolxaxxdiso 
xvas oliooso, -vras of ooxxsidoraolo fitxxf i<^xxit:y- If is jxrolx- 
ab>lo, -tlxoroforo, t>lxai>, as ixx ot-lxor ofitsos, it> p>c»rp>ot>txa1>od 
axx assoxixfxly af a sjxof ro^ardod as a ixlcxoo of saixof-ity 
Jc>rx^ l>ofoi*o it Tcv'as fitssooiatod xvitli tlxo saixxt- TJxis 
'v’^io'w is svx^>T><»rt>od Itxy fitxx axxxxxxal oxxstoxxx, rooordod l>y 
liraxxd, -wliiolx x*-as Icxiowxx as ‘ cral>l:>ixxgf tlxo j:»fitrsojx-’ 
On £5t-- IKZorxolxxx’s ”Walco, Itc^ld on tlio fcSianday aftvor -fcJxo 
fair, tilts cslorgyixxetxx of tlxo jxax'islx oxx fxis *w"ay t>o ooxxdxxct 
sorvioo ■v%-'fits i-xoltod 'W'itlx oraixs fits lio -w^oxit tliroxx/gflx tlxo 
olnxrolx field. .A ooordixxi^ to fitrxotlior version, tlxe irx- 
lialxitants pxelted orxe axxotlxer v^ritlx oraixs, tlxo ^eltixxg^ 
of tlie olerigyxxxaxx Ixeiixj^ ixxcidexxtal orxly v?*lxilo fie 'vt’^fits 
jxx'ooeedixxg to tlxe olxxxrelx. 

July xS. 

Srr. TaBTEsassnsTA^ TjatJBJsflOO, or TxxAJisrAW', of Olas^ow 
(Kftlx axxd sixctlx oeixtxxries ) - A. saint of olosoure history 
rejxxxted to V>e tlxe xxxotlxe r o f St>. tCexxtiK«?rxx* fovxnder 
etxxd i>atron of Olasg^oxiv. "Xlie stoiry of St. ICentii^erix 
is largely legendary, and ixx so far tlxat sctixxt is idexx titled 
•with a CJeltic god. lt» is tlxerefore xxot sixx’j^xrisixxg to 
find, as ixx tlxe story of IVterlirx, that he was the soxx 
of ,axx xxx-x1eixo*wix, or, jpossihly ixx the ox*igixxal forxn of 
the legerxd, of ixo hixirxxaxx father- Aooording to oxxe 
vex^ioxx, his mother W4ets sxxhjected to violation. An- 
other stoxy is that orx Thenxxa*s refusal to xxcxarry 13 wen, 
son of . 'Urien Itheged, ICing of Oxxxnhria, her father, 
ICxng of X^atxdonia of ^Ikxotia, gave her to a herdsman, 
who, however, in seoret a Ohristian, and with 

wJxoxn she lived inviolate. J3efo«e the hirtlx of JKenti- 
gem-she wcua senteneed hy her father to he Ofiiet down 
a steei> rooh oalled ICejp said to he T^am mermoor , 

fii statement which xrxfiw jxareeerve a reoord of a foxro 
of sfiiexiihoe si mil a r to that to w^hich referenoe is me^de 
in stories of JB^nddhist women * of Xzxdia. Bhe wcus 
xniraeulously ]preserved v. from death, . however, and 
ofikst fitshore on the ooast of iB'ife. . IShe w^cts agisiin jpnt . 
to sea in a hoat hy a ohieftain and reaehed Oniross,' 
•where she gave hirth to , her aon in .a oave, xxefitr the ■ 
eiave of ht. hexvaxx. 

July 2X0. 

St- MAaoAJEt»:T’s I>av. A virgin and xnartyr who^ 

oxxlt spirefikd widely over ISngJlfiknd,. XP^rctnee, and Oer- ’ 
xnaxxy in the eleventh oentury. Bcr shrine in X^aris 
was much fre<^uent>€»d hy women who desired children 
a vestige of a x>agan cult assooiafed also with other 

No. 3063 . Vox.. 123 ] >' ' 


CJxm.'sr 1^, 1928 

Ohristian saints. At 3B assi xxghourxxe, in Oamhridge- 
shire, a festival of soxne impoxtarxce tools: j>laee on 
this day. Ixx 1£»11 the mixaole ^lay of the Holy 

MCartyr St, Oeorge w*as acted on an o;pen stiskge in a 
held, -fiind the chxxrohwardens’ accoxxnts show that 
other ]|>ax*islies and townshij>s took, jxait in jxrovlding 
the eacjLjexxses. A minstrel and. wraits wero hix*ed froxn 
Oaxnhri«lge, and the keeix of the ;iplayers •was ^provided 
for several days. 

A. -well of Bt. IVIaxgaxret at Wex-ehcum Ohurch, I^orfolk, 
vras at one time mxxoh frec^uented, whexx jxeonle regaled 
thexxxsolv€»s w-ith ale and calces, xnxxsic and dfiuxoing. 

A.lxns were given and offerings and vo-ws xnade.’* 

Of ISt. iNIargeuret liorself, the Icgexxd ruxxs that she 
was oxxoe swallovrod -whole hy the I>evil, hut that on 
xxxcLlcirxg the sigxx of the cross she issued sound and 
whole. Oxx fiuxotlxor occasion -when the.Oexdl ajxjxeared 
to her she overcame him, jxlaoing her foot uj-xon his 
xxeclc, wherexxjxoxx he coxxfessod that he %vfixs AT^eltis, one 
of the devils erxcslosed hy Holomon in a hx'oss hottle 
and releasee 1 at IBahyloxx. 

July 52 X. 

Ht- VxoToa of IVlarseillos. — ’T'lxe Alxhoy of Ht, 
Victor, foixxideci hy fc>t. Octssioix, j:>atriarch of" Ooxxsttxti - 
tinojxle, in the foxxrth or fifth centixry , stoorl xiyxoix 
ground held sjxecially sacred hy the ^xeexjxle of IVlar- 
seilles, as there was sitxxated the grotto to wliic'h Ht, 
Mary M.ageialene w^ets said to have retirexd oii laixdixxg 
at jVTarseiJles. A. clxa^xel wfits afterwards erected oxx 
tlxis si>ot and xxarxxed I^otr*e JOanxe de la Ooxxh'sssiorx,’* 
hxxt hy a ixoyxxjilar cioxxf xxsioxx the cha|:»el -was held sxxcx*ed 
to the Virgin. It is evitleixt tlxat there must Ixave heexx 
a xiuxxxher of tlios<5 sacred grottoes in the xxeiglxhoxti'hood 
of Mr ax'sc^illes, for JSt. M.ary JVTagdalene is rejxxxted to 
have •withdrawxi again a league froxrx Mlarseilles to a 
s^xot -wlxere a xxxorxfikStex'y of CJarxxxes -was aft€*rw*»xrdM 
fouxxded, and later to Haixxte Heaxxxrxe, a grotto in the 
xnountain of Ht. JPiloix, where she exxdod her days. 

The assooiat-ioTX of deiti€3«, axxd esixecially female 
deities, w-ith oaves an<l grottoes is farrxiliax* in the 
JBux-ojxean }>agan religions axxd follclox*e. The relics 
of ft3t. Victor hixnself, which w^ere j.>reserved in tlxe 
monastery hearing his name, were associated w^itlx 
xnaxxy xxxirfixoles, hut esjxeoially the cuire of xiemoxi iacs. 
He is said, w^hon arxned and xnoxmtod, to Ixave 

eonqiuered the dragoxx of the wood ad joining, anda soulfx- 
tvxre hearing a close resemhlfitnce to the ffitmiliar efHgy 
of S5t. Cleorge w^as carved over the jxoroh of the chux'ch. 

f^t. Vic tor *s day was formerly oelehrated at IMTar- 
seilles hy a procession known as * I.<.a Tiriorrni>hale,^ 
-when th^ relxcs of the saint w-ere CMBurried. round the 
-to-wn hy the prior of the monastery^ attended hy the,; 
whole coinxntxnity, the procession hexng headed hy a 
cavalier completely armed. , - 

That the district was of special sanctity ..in early 
times is shown hy the nnmher of hellefs and p^raetices 
-which loxxg survived. wonxan could antter tha-. 

grotto shnne of i^t. JMEfitry- MTagdalene without hesing 
struck hlixxd^ The notorious Ci^ueen, ^osn ^disregaardkbd ' 
the prohihition, and suffered the paoalty immediately 
on passixxg the pertal, Her sight -was restored only 
when she had placed a rail of solid sil-ver around the';^ 
image of the saint. 270 -woman was ev49r' allowed to ' 
enter the xmdergroxxnd ohamhers or gro ttoes in which 
the rites of Mtithra were performed. The notathle tomt> 
of Miary Mifiigdalene hore - witx x oos to the mcHmory ■ of 
.the •varied trckditions of the distrixst of SEarseilles. On. 
it were many curious figures, and among them the ' 
•wolf suckling two children. O^ne of tw-o small ootumns 
of granite at the well of St. Victor in the- Ahhey hore 
an imprint of the devil's claw — »in reality a partially 
defaced acanthus leaf, dating from the previous use 
.of . the. coluxrm- 
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Socite^ies asmI AcAdemies. 

I^o»rT>o 2 sr. 

JRov^X Society, Juno StH^ IS. Jones : • 

otu<i.y o£ <lotonebt.iOTi in »olicl oac^filooivoR. I>iireK 3 t» 
l^yiotio^xrauipliy of au c 3 .oton%|^in^ cr 0 .x*fcjt*itaigo jposetossos 
Odi'V'o.nt'O'fSo® oven* otriior jnotlitOfdLs foy clot>ox*rninln« mi>o» 
o£ <lotoino.tion in it Is ebtisoXnto euxei. onciolos ct 

oontinuons abnd x>oi-ma.nontr irooo»*<l of tfio i 33 ro^pro»« of 
dotonaition to t>o ol 3 to.ui.oci. 3 R.osult« ct*-o jnv'on to 
Xlluotz*ebto tlio two st£t 1 r>lo volooitxos of dotorifittion 
Ipoo-vilmY* to ^oiotmous oicxilosivoo, sbnd ttio offoot of 
iiitiro^ly'csox'mo oontont of o. i>ovirclor 03 cp>losivo on its 
volooit;y' of clotondtion. I^iiotojacTOl »iuo r-ocroi-tis ol^- 
tstmoci W'ltlx ofxiquo oicj.>losivc»« 1251 vo tlxo mto of jf>i*o- 
I>o.^Cbtion of dotoxifitioii ciXori^ tlio surfaoo of tlio 
<*«t 3 rtntipro* 'X'lrio dot ono.! ion. fi*ont insido tlxo om*ti-*d# 4 :o 
iM oojnvoic towair<ls tlio uiidotoimtod j|>ojrtion, ho tlicit 
dotona^tion is fni^Xior* a.dva.no-o<l on tlxo nxcis of tlio 
<*«.Tti'id^o tlmn on tlxo suT*fj 0 M:?O- X''*ox* ono o>c][ilosivo, 
tXio stntilo form nHsiunc^ f>y t>ie> clot ona.t ion front 
msitlo tlio es.i*tn«l>afe, <i.n<i its offoot on tliiialion of 
dotoiiart ion x^lu'noinonon ovoi a, rilano txan*%ve»irHO 
sc 9 C*t ion of tlio <»ar*t i*i<.ljufo. Imvo l>«iK 3 n < 1 ot c*i'Tninc*<J 

lEL, T- Whittalcer : On tHo i>c>tO'T»tml of tli«^ ole-otro- 
nitij, 5 -notic jilionoxnona 111 a it ational tiold. Xn 

olassioal C'lootroTnaf^notvc* tlic^ory, t>ic^ oloc‘troni«jnxot 10 
(told <liio to any nninlioi of olootions movinj^ m any 
manriOT* is dotomnnotl l>y a ttmoi t»m wlnoli 
tlio Hoalai and x o<“toi fiotontials of tlic* tiold in toims 
of tlio iio-stitions and vol<j<.*i t ic's ot tlio oloc*tt*>ns Tlais 
♦ lioorom IS I to <^ 1 «»c*ti orna^m^'t 10 3 >li€^nomona 

wliioli talco tJlaoo in a avit at lonal tiold. j-o tliat tiio 
niotnc of 1 11110 dojK^nds on tli*"* ^lavitatm^ 

innssos TL'lio lot mixla olit aniod is < * 0111 1 > lot oly diffoioiit 
fiom tlio w'oll-lcnov n foiinula of i^lassit^al olootio- 
u* tlioory, ot •wliioli it is, no-v 01 tlicdoss, tli** trvio 
^on o ral 1 sat 1 on - 

Bt. Toptley and J- Mume : Tlio Icmotios of tiio ilooom- 
fioHition of oalomni oail>onat€' lio:>c.aliydx ato. lVt«»aHm;o> 
inofits liavo l>ooj'i ina<lo luuloi oontrollotl oonditionis* of 
^10 xato of tlio roaotion Cat "*03 . tlHaO ~ CJaOO^ - 4 - OXijjO, 
tlio Hulxstaxioo IxouijK ux contact w-itli watex xn a dxlato- 
motor. Tlxo -""v oiry larpro inoroaso xn volocxty la dno 
to a tmo toxni>oratCLro oooftioiont of reaction rato. 
'iriio aloaoluto rate of iiroiiaga^ation of oliomical olian^^o 
in tlxo solid Ixaa Itxoon dednood, and tlxo tom|>oratxxro 
^-oojSRciont Ixaa 1 >ocm nxoaaurod ovor tlio ranfi^ci to 

An. attoxnx>t xa made to relate toj^otHor tlio 
aliHolute react xoxx rate and its texnfieratnro coeflicxent 
l>y xnoanjs of a moclxamHxn involving ttio vitiratxon 
fx*e<|[nenoy of xona in tixe interface l^etween tlxo 

two solid ^lb(as«»» and tlxe di»tnX>ution of energy axnon^ 
tlie iona.. 

1 *. tlV- Btorctliel**!. r On tlxo Icmotic xxxetlxod in tlxo 
now atixtistioo and its application in tlxo electron 
tjtxoorjr Of oondwuptivity . "Wxtlx oroi>er definit ioxxa;r tlxo 

dyxxarnioal t]^oo<»*y ca*x l>e ’woraedL otxt Ixotli for 
'Blsuriatain-lStWBO «U»d tlxo JTomxi-XJirac statistics in 3x1st 
^ tlxe oamuO way as l>y Boltzmann for classical statistics. 
Time modxSod form of time fnndamLontai 
tlxo ijfas tixaosry is jg^ven,. and tlxe eqLttilil>rin3m states and 
tlxo la-tlxeOJpewn ave dednoed from it. Xn oonxixanson 
wxtli time classical theory sonic olxaraoteristio nofw 
terms occtit> l»nt in time case of time ^eotron tlxoory of 
condnetl'vity, tlmey i nst cancel ont in time nsnal ax>p>romci« 
nxation owdna to ti^e latKe mass ratio of tJxe eleotroxxs 
and atoims. Xt is tlxerefore instij&ed in tlmat 

spxecial case to nse tXie new distrilmtion laws to^etlxer 
witlx time old form of time fundamental ecjtuation. 

Wood armd V* Voss s Time tUxoresoonoe of 
mercury tranour. . TImo f sotors determinings tlxe tluor-^ 
oscenoe of rnereury vajmomr extcaited fay tlxe alurniniunx 
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s]>arlc Ixave lioon detorxnuxed. Very xninute traces of 
water -vafiour destroy time duorcsconoo All tlxo 
stroxxjarer atomic linos of mercury Ixave l>eon found ux 
tlio fluorosconco sjxoctruxn, ux ad<iitxon to faands duo 
to tHe xnorcui*y molecule Tlxo uxton-^ity ot tlxoso 

xmos IS ruoixortional to tlxo sq|uare ot tlio intensity of 
tlxo o:x.cituxK ligjixt (tlxe lino o>.c,ey>ted) iOands 

duo to mercury Ixydride Ixav^o l>oon olxservod in tlio 
spioctrunx, as vroll as tlio carlion luxe 

IS. S%u«it>erg . Tlxo volocity distral>ution of xilxoto- 
oloctronH fay soft X rays By moans of a sjxooial 
ma^^notic motlxod, Tnoasuro3ments are ofatained of tlio 
velocity distil faction ui tlxo y>ixx>tool ootra c emission from 
tarKots of caifaon, aluminium, coyxjxei , and salvor p>i<>- 
cluood l>y tlxo soft >C.-x a<iiation from a t arfaon anode 
Xn all cases, tlie emission xs constituted of a >;?rouy> of 
electrons of a few volts onerj^ and a lass fxroinmont 
grioujx witla energry cone entrated an tlae rejEcaoaa 200 2BO 
volts Balciiag: at dOO® C” greneially reduces tlxo fir^t 
J^oxayx fay afaout SO yxer cent, faut does not affect tlie 
second ^''^xo latter seems to oonsast of jirarnary 
elections directly yxroduced fay tlie incident radiation 
cynaaata, c Ixiefly faelongtmgf to tlxo oarfaoia XCc* line 
<27fi» volts) Tlxo <fistrafaut ion m tlxe tlxst yn*t>uy> is 
identical witlx tlaat ot tlae sec ondar> emission yxiodiiced 
fay election faomfaardmeiat . it as mterrexl tliat tlaas 
|.^rouy> results from tlae yaiosence of fast yxi unary 
electrons in tlxe taigcol Tiolammarv 0's:ixerimeTats oix 
larold loaf andacato axa afasoxyation c oeflic^ient of afaout 
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X* O^tac and O WC B lI>o1>soix Ofaseivations on tlxe 
laoi^clat of <Jae ov^oixe in tlxe uf>x>er atmosjxlxere JSomo 
taft> measairciixoixts Ixav e faoen made of tlxe Ixeigrlit of 
tlae c#z;one la> er in tlao u|>yxer atmosyaliere over Aiosa 
itzei land ) It is j^eatost wlaen tlao amount of 
ozone IS lar^xc* and least vixen tlxe amount xs small, 
»xnd tlaere is also evidence of an increase of Ixea^lit 
fiom autaunn to sparingr Tfae average iiexy^lxt seozns 
to fao faetAvoen 3i> 1cm and 4=0 Icrrx 


T JMI. X-owry and M A Vernon An xmjxrovod 
metliod of ultia-vxolet jaolai imetry anomalous 

rotatoiy disyxersioix ot sodium tax trate XmnrovecX 
soiisitavcness Ixas faeen ofatained fay nxeasxxrm^ wxtlx 
a densiinetcxr tlxe density of tlao i>lxetoiHjrax>lxio mxair^c 
of tlxo nxiddlo and outer pioartions of a tripale jBeld. By 
ixlottmgj tlxe ratio of tlxe densities ai^axnst tlxe rcaduxs^ 
of tfae analyser scale, tfae settinf?^ wliicfa gc^-ves ecaual 
X>faotoK*“*x]pfaxc densities can fae read off -witfaux afaout 
O 000^. In tfais way a curve of anomalous rotatory 
dispaersion lias faeexx jplotted for a X pxer cent solution 
of sod nun tartrate, wfaiolx g^ve a maxnmum dex^tro- 
rotation of only O 6 *^. 

J. 8. Oolxen, C. XX- Bmwnins, S. S'llmj^wortfa, and 
»t- Grulfaransen i A.'ntiseptic ccuxjxouarxdB ^ some furtfaer 
derxvatxvcwB of ami-c|uuxoXme. Ocnxjmunde of larjmr 
molecular wetgrfat fauxre famn x>rep>ared and tested. 
Owin^ to Iimitatioaxs of solufaifaty, no gr>^aat iuicreaso 
m mass of tlxe c^umoluxe pxortxon of molecule was 
paossifale, faut powerful antiseptaics wexre ofataxnad fay 
condensatxon of varxous mtroso ooxnpotmds wXtn 
metfaodxlondes of metfayl and etfayl c^LuanaldyX oasfaa* 
matee. Addition oX furtfaer aromatic nuolei to tlxe 
faerusene jportaon of tfae molecule dimmisfaes antlseotxo 
potency* farut wfaere tfae additional nucleus reduced, 
tfaus assuming^ an alififaatic natuxo^ eotivxty is areafae^ 
aPartioularly potent sufastanoes are Ofatained SSr oon-. 
dexxsation of .uxtroeo derivatives of tetrala^dro Jouino-.. 

line and xnetfayl tet^afayclro--^OinOline witfa 
ec^poun^> aProdxmts ware also prepsSnsd foom 
nxtroso meno-metfa:^t anifano* praol^cMBifiy active as 

<Ma»l -.iy 3 U«y>toja.o Mortoa, i3hm*imx*A4x»x Tjrr-iwiinti »S 



so 
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«, i>**irrxo,x^ l>etsio ^ 3 rox.»j 3 , ei;n.d» oti -fcHo othor* a S 4 g»oon.ci;etx*;$r 
ox* t;or*tia,r*y’ f^r*oxxj>, ixx trJrxes l:>oxkXC»zx€> xx-ixcl^xj-S. 

R. J, ILudford j Vifc^l si:>£binin.^ o£ xit.oxrrxxtiLl cbxxd xxxcLli^- 
xk.Axit' oolls (i>- at>eLi.nirk.g^ -wit-lx -fcac'yj>a,ri l>l'«xe ctncl. 

■fclx© cyt,oi>l«^*nio ixxolxji3ior>«9 of livoi* and Iddrxoy oolla. 

l:l-xe oytioloj^ical t*ocslao.£q|^o.o dosorilxod lt> ia ]^oaaxl>l<e» 
■fco doTO OTiafcra-fco in Icidnoy axxd livotr oolla of aruLmala 
a-fcaixiod io-fcra'v'itiall^r wi-felx taryf^^an Ixlxxo s <<») I>yo 
dx:*oi>lot>s arirl mit>ooJtj^^xxdr“ia j <i>> €3y& djroj3lofca «nd 

Oolf^i ai:> j>ax*at:.Tji« . No dafioit.o rola-tion can Vto o«t.a1»- 
lialxod l>o-t.'vv"oori dyo droj^lotis and raoLitoofxoodria. "[Tlxo 
dy© dx‘oj^l©tis maJco ax:>X>©ci*r‘anoo irx rolat-ioo to 

t-lx© and -wlion foTTmod l^x'oals. a'way fT*oTrx if.. 

Tlx© foj'Txxafiorx of t/fio droolofa i*e»s€aml>l©s fclxo foirmafion 
of socrofioxi gx'aoxxioa ixx ^laxxd ©oils. Tlx© olxsorvxxf ioxxa 
ao^f^oat. a f vaiix©-t.ioxxal ixi-fcox’-rolaf ion Ixof^vooxx i.lxo f^ol^g-i 
ajx^>aT*a'bxxs and t>lx© xrxifoolxoxxdria. 

JE. r>. Danny— Elx*ox«m r Inliilxif ion a» a T‘©do>c aooorn- 
fxan ixmont. of fix© tx^TXflon-jox-fe and of otlxor* fonx-xw of 
xnxxMOiilar r©Mfxoxxs©. Olos© ©xcaxxxiix a fioix of oosssafio** 
of tonics jxo^'fcxzT'o aofioxx oxnrt*©nt.s dxxx*ixx^x a foiKioxx j©jrlc. 
in tlx© Manx© xixnsol© x*©v©alM fliaf fix© cOMMafioix iss 
XXI* inliilxif ic*!! . Tlx© Mil©ix©© is fomxd Ixy fxxxalysis fo l>© 
<lxx© in jxarf fo a r©fi-a©tor*y fix© nxofor mxifs 

invc>lvr©d. coml>in©d -w^ifli a . x>rojr>i*ioo©i >f i v© r*©fi©x iix- 
Ixilxitiori of all xnxifs of flio ©©rxfx'©, oaixscsd Ixy sfimnla- 
fioix of Morxx© ©n<'l x>i-|a:an ixx fli© xxxnsol© Ixy fix© xrxofoi* 
©xcc'.if ation . Tlx©!*© is x*©asoix fo Ixoliox’’© fliaf flxis ©nd 

ox*#afan is flxt^> xnxxsol© s|*ixxdl©, and flixxt- ©v'ox'y r©fl©>c 
aofivafioxx ©volcos a j:>x*oi>i‘ioo©j3f iv© inliil>ifox*y ©ff©c?f 
xxfion fix© nxxxsol©- 


Physloal Society, JTxxn© H. L- F- F^iclxardson an<i 

sf\idox»fs of 'W©sfminsf©r Tx-ainin^? Ooll©p:© ; Oonfaof 
j>of©nfial in fix© IZ>ol©aftal©lfC ©l©©f r*c>T not c*onn©©f©d 
idiosf af ioally. Tlx© dofloofiotx a? -was x*©Iaf©d fo fl»© 
volfa^© V l>y fix© forxnxxla a? A? I>©in|i 5 

©oixjsfanf froiTX xnonflx f<x xnoixflx, Ixnf »? 'V'-ajryixx^ froxxx 
0*3 fo X 'St xrolfs orx diff©r©nt days. Jf if i» d©sxx*©d fo 
xxxoastxxr© V' , if is f li<sx*©foi*© ossonfial fo x*o vox’s© fix© 

Xxolairify ixx ox’dexr fo ©lixninaf© O. I*. Baxmax-d : ^oxno 

©xcjxoirimonfs oxx fix© li^Hf - s©nsif ivify of oomxn©x*©ial 

soloxxinxxx ©oils. l?ai-f 1. Tlx© x*©lafion ©onxx©©fin^ fix© 

olxan^© in ©ondxxof ivify of a©l©ixixxnx c©ll« xviflx illxxxnixxa' 
fion- Tlx© ©Ixaxxfs;© ixx ©ondxxof ivif y <U dxx© fo a gjiv©n 
iixfoxxsify of illxvncxinaf ion JT is jxrofxoxrf ioxial fo soxxxo 

jxo'W'©!? of fix© illuxxxinaf ioxx JT f .e. C7oc Tlio Indoxc 

valxx© ac vax-ioa from ©©11 fo ©©11, and is nr olx al> ly d©- 

p»©nd©nf on fix© ©onsfx*xxof ioxx of fix© o©]l. I^axrf S. Tlx© 

r*^ct©tion of »©l©nixjum fo varioxxa s|r>©ofral r©|g:iox*ia. Tlx© 
olxanig:© in coxx-dxxofivif y* of a©l©nivxm ©©lls is dojxondonf , 
Txof dxx. fix© nx3Utial>©r of foof«©andl©s in©id©xxf on fix© ©©11, 
Inxf raflxor on fix© amoxxnf of radianf ©ix©rgy r©©©i v©d. 
li^oxcr fix© aaxxxe anxomxf of ©xx©r^y r©©©iv©d, fix© aofion 
of fix© infra-r©d ia r©lafiy©ly xnxxolx xv©alc©r fixazx. flxaf 
of fix© elxorfor xyay© jxorfion of fix© ai>©cfmm. 3EIxc- 
j>©XTim©nf«i on fix© d©©ay of ©ondnofivify of s©l©nixx.xn 
aff©r ©xcjpoaxxr© fo radiafion from varioxxs j^xox-fions of 
fix© ‘V'isilxl© ©Txoofmm indioaf© flxaf, flxroxx^lxoijtf a lar^© 
]f>ox*fion of fix© visilxl© »ix©cfrxxm, fix© mfoxnal sfaf© of 
fix© s©l©nixxm, aet d©f©xnxirx©d Ixy fix© ©Ixaxxjs^© in ©on- 
dxxcfivify, i» ind©j>©ixd©xxf of fix© 'W'av©-l©nfjrl>i^ of fix© 

©xcoifin^ radiafion. JT- lit- I- Hepburn ; Tlx© vajxonr 

3f>r€3»sxxr© of x?v'af©r ovor ©uljxlixfri© aoid — xvafor xnixcf xxxSe© 
af O., and if© 3m©ae»nr©am©nf l>y an ixn^px'ovad dow^ 

2 xoinf a^fxjpaxrafxxs, A. ox’ifioal ©fndy Ixaa l>©©n rxxad© of 
dafa jxrovionsly xxa©d txy Wilson in fix© ©onafrxxcfiorft. 
of a m©an ©xxx*v© for fH© vaT>oxxr x>:»^B©xxx’© oi^ xvaf©r over 
©uli>lxnri© a©id-™x?«raf ©r xniacfnx^©© af O. Tlx© olxsorya- 

fions of Sor©l (©rnjxloyod l>y 'V^llsson oy©r fix© ©on« 
©©nfrafion ran^© 4-4r-»2 l>or ©©nf aulx>lxxxri© aoid) ar© 
©IxoAvn fo l>© x>»’ol>afc>ly inaoonraf©, Ixy oalontaf ions lxas©d ' 
on flxarxnodyxxaxnios, axxd l>y defomxinaf ion© af O-i 

nain^ an ixni>rov©d <l«w-i>oinf a'|xj^xaraf na . 
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iM!ineralos:i<=&l Society, J'xin© 3.3* *TP'm Slaxrilfi and 

1-- 3» Spencer s IE*lao©>nam©a of nxinoral lo>oalifi©a in 
denfral JBIxxrojp©. IVfaxxy Imj^iortanf xnining^ di«(fx^ofa 
in fix© fornxcMr .^xxafro*‘tKxxng;arian monax:*©lxy ar© noxsr 
in oflxor oo mxf rx©a axxd fix© looalifi©© ar© now Icnown 
o0Fi©ially l>y oflx©r nam©a- X^iafa ar© jgpivon fcxr ©a©lx 
coxmfy an<i jxrovinoo, "wiflx ©c^xxi’val©nf f>la©a>nam©a in 
fix© varioxxa lan^na|^©a (fiffoaarx in all>, fOjg;©flx©r w'iflx a 
afaf©xn©nf of fix© x»^i^ox{:>al 2 nin©rala from ©a©lx 
looalify. A lc©y fo fix© jproxx.mxoiafion of teffara^ wiflx 
diaorifioal xnarlca axxd alao a j^loaaary of ^©o^^ajxlxioel 
foxmxa flxaf ©nf©x’ in in fix© ©onafmofion Of rxla©©- 

naxn©a ar© atldod. 1 — JT- Spencer : iHIloyenflx iiaf of 

Tx©w xniixoral naxnos. Tlx© jtix*sf liaf of flxia a©ri©» w^aa 
jxxxlxlisliod in ISO? and ijjav© all fix© xxaxnos of nxin©rala 
xxof in flxo si^vtli ©difion of X>axxa’a “ Syaf©xn of 3Mtin©ra- 
lo|a:y *’ <lSO^). Otlx©ra Ixav© ajxfxoared ©very ftxro© 

yoars af tlio ©n<l of ©xxolx volxxxxx© of fix© 

Tlxoy ax'© infondod aa diofioxxary liaf a of 
xx©w^ xxamos x-afli©r f Ixaxx liaf a of noxv xnixxorala. A.l>oxxf 

1?<> xxaixios ar© xxoxi>v«" added. A, I®', Hallimond i On 

fit© atomic* volnxn© rolafioxxa in ©©rfain isomorj.>lxona 
s©rios <3>. If lias alr©ady l>©©n alxown flxaf fix© volixmt^ 
diffoi*<^xi©os iix is<xxrxori>lxt>ixa a©x'i©s doriv©d froxn tlx© 
aanx© ^i-oni'i of ©xitrojiic* ©loxnetxfa afand ixi a CTOxxstanf 
ratio in all s©x‘i©s, axxd tlxaf fliia rolafioxx ©an Ixo xxs©tl 
fo ©aloxxJafo afoini© v-olxiixioa for flio ©l©xxxc^nfM in tlx© 
©onit>izx©«l stixf©- It is no^w sliow'n flxaf ©onx^>r©aai« 
Ixtlifios a|Lrr©oixx;^ 'witlx tlxos© <i©f©rxnin©d l>y teSlafor 
fox* ©l©v©n alien li Ixalidos ©axi 1>© ©al©nlaf.«^l from fix© 
afoxni© v’-olxxrxxos xxlroady as^si^fxxocl fo fix© ©oxnl»iixc»^l 
oloxxxonts, !>>' means *of fixe* r©lafiotxs — l''/JFC, 

/tt' fv '♦ •wliK'x*© fdt^ I* am tlx© c*oJn|Xx*©asil>ilif i©s anil 

afoixxic* volmxies of flxo ©oxnlxinc^d xxxofals ; /tat', I-*' 
flxoa© of fii© lialo|L;©xia. I-'Vir all tlx© mofals, -/v lias 
fix© vain© - 4 x: 1 O ® ; fo x* fix© iialo|j;ocis -/C' is *xj>fxroxc»- 
xnalely' 2-iS * 10-®. Tlx© ©ozxxixrosrtrilxilif ic^s of fli© 

fr©© nxofala, as xv©!! as flio afoxrxi© x'olnxn© x'olafxons 
and fix© ooxxx^xrosailxilif i©a ixx fix© ©oxnlxino^l sfat©, ar© 
©oxisisfonf wifli x*©lat ioxxa of tlx© />t» ■” jFC, already 

indi©af©d l>y Ifiolxtxids for tlx© fre^x xxxetals j tn© 

©onafaxif for fix© ©nfro^xio jsjroixjfx, aaanmxnf^; a xx©w 
valxx© in o^xedx iMoxnorjxIxoxxa aalf ^acKrioa. Tlx© atoms 
flxxjxs l>©lxav© as r©|^ons of a ixerfocf |;?a8 nxxdor a lxi|;slx 

yxrossnr©. H. s Oxx fix© dofarnxinaf ioxx of 

■ojxfio axcial arx|^l©s and ory»tal-fojrxxcx» fxom ol>s<vrvaf ion» 
Ixy tlx© Til©ok© xxx ©fix od in flxin soofioxxs, A SMtfjg©Arf©d 
mofixod of oomlxiixirxf? iai©|xaraf© ol>©©rvafions of dxnaronf 
©©ofioxxs in on© sforoo^rajp^lxi© diaf^am and inoidenfalty 
finding froixx fix© ooml>ixx©d dia^j^ram fix© forms and 
axcial rafios axxd ojpfio axtlal an^l© of fix© ©ryafal- Tlx© ^ 
m©flxod 1© illxxsfrafod Ixy an ©xcaxrn;pl© of ofx'vin© in an 

olivine-lxasalf, S. f, XomBreiefT s A ©onfrilxuLf xoxx fo 

fix© nofcroloj^y of fH© WHin liSill. Oarfain rar© yarx©fi©a 
of tJx© ^W'ixxn Sill ar© d©aorxH©d» axxoH ^us. fH© ©oaraa 
^aHHroidal rook, ooonrrin^ in fH© form of Hand© , 
wifHin fH© man© of fix© normal ctol©irif©» fH© ooaaNM©, 
rook wifH x©d ^nraacxoxxHyrio ©pofa^ fH© rad - 

’vainlefa, and ©f»H©r ioax anlxfio x^xolnaiona. A aoHaxeicijgir 
of diffaremfiafxon i» ajpjxlxad fo ©acjplain fH© orifipin of 
fH©»© varl©fi©a. 

Oeolo^icaa Society, ^nn© 13*— — O* H- 33ar|»af»r e 
©scoavafed Or©fa©cK>xxa xralloy on f H© jMTcMtxig^olxaarx Horcler’* ' 
Tli© i^allay , originally onf in i>r©-Cbr©f a oo oda iaxraii, ara© ? 1" 
©omL|x3©f©ly filied Hy fHa Nanf ienmeax 3B;©da» of® 

Hy* eqroaion, and ©nfiroly cxoy©x*©d Hy a Heavy oaapoinaof ' 
olafoauL-Haaa'lfa* X>uurina laf© T^HooetH© flane© a atiraani/ 
follow©d i>arf of fHia ow JMBeatKSBoio yattoy-raxcHM- Tttx© 
yalley Hof fonx wa© aigpain ftiledt tiqx Hy wlHd*-Ht 03 il^n 

xxx^-:^l©x«djoo©rx© ftm©©» a^aln ^arfly aaaavafadi JiWfe 
lef© £*l©xefo©©n©, and ono© nrxosfco nll©d wifH Ipf© 

3Pl©i©fo€xacx© or ©arly x^ooenf ^pravola, Af fHa 

©onra© i» H©m«; ojxaned for fH© fHfxrfH fira©. 
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Oi^ot»jaLO«)Oi:if<« 3Bt>oc3L»> 

l>«M 9 aQL loftr -to 'fcfie sdkl^--'v«r«tlli8 ifx xatiaany — 

S* I- ■'T''c>**jil«uetei^iR s . *X*J:i.«» <»£' OauJt»0«jL 

<X><9Kri3yfiii:^i»t> z m. -E>4at^<>olo^oa:l «t.m»diy, riCiMSKro mty» tiwo 

]pHcu9(€»JS of -sri^io^unLioilsy 3 -<») 3®tf1Na»i'v?© ‘iregE>**o- 

leton-tiod a^l^loTxtor^tiO «kri.c3: of t>lno 

ol<fl xrolo49btitio 0000 , a. ^isrlaXy idlcMQOxic^X'-^oaacl lar<ir«t. 3E*oi>r*o- 
l«>|ariOailly cm^cL olioociioaJly xt> i« oo?wrlip4ajra.telo •W'i'tlx 
'.ofclxoz* ooxit/omxiox-quixooixe Oaar1c>oriif-e«ro’iL»s la.'veusi cxf 

ao ?3riio 'V'Oaioloa cxsra :6.11ecf cx olxloriiio 

f dU0^o6i8iii>o -fcytxo, Cii) XxxfJirtxsi'Vo i>H«uao — *-r*ojjrroee>TxtJoci 
y a. fsraain. cftxnaloi'bo^'lxaaalt), wtxiclx Ixeua ixxtar«<a.o<3. irk^o 
txo oldl voloajrxics olxirxxxx^y and ajparocKi AxocKsba-lilco io. 
txo voioaxTJtiQ ooxi^,. cio-fcaolxlrK^ Txxsusaos of ■vosioxxlo*' 

O^'MT x» a,ro o:b: . 

PJhtilo&Oplxi^ral Sociatry^ IMCay !21- A- O, I^utcbiaoxx r 

?lxo rin.ot^xxi.or’jf.jlk.ic l'iistjc»i-y of t»l-io I>oo-»i<lo limo«-t-o*xe», 
wbox'cioorkalrkix'o. Tfio xnofca.ro ojrjiHic Ixisfcory csari 
liviciod iofco -tliroo oi^ieodos r («»> K-o^ioni^ <of fclio 
t.i;^tiiO»fc oVxaraofcorisod in fclio 'lioxosfcooo Ixy 

lio|.>«ido-3bi03ml:>londo opidofcosaoiaifco a-od acaTpolifco* and 
ri fclnio Oidor Oranifco infcmsioo» V»y >iox*o tilorido 10>^^- 
oafcit^*s. if>y Tliorxxial Tfc>y JNTo'W'or Oranifcos, o>iajr- 
.ofcori»o<l t^y ’wollaw?4fcorxi to-i^rosaxtlarifco-idoox'aso IrorTtx- 
olwoa, oHiofly oonfiooci fco 't.Ho oeiijE^Ji Vioorliood of _fclao 
loofxriaj^oi' iJTvaoifco xoaaa. << 5 ) jF*o»fc-t lx€?r'mal oonanafcioris 
r^>ox fclxo Cjlraiiit-otsi, olxiofiy fclx€J» Ixooimap^ox' «totl 

iii-Morooro, rowixlfio^ xnaioly iix a vt'’i<io«i.>roa,d dovoloip- 
ooofc of and, fco a lofai« oact-oiifc., io -wolla.afcorxi'fco, 

'^rosso lari fco, ido<-x*a^*o, aoayxolifco. — I — K. 'W^ager s *X'lrxo 
ooofcxaoiisam of x'ox->lax?ooioot> as illxxsfcjrafcod V>y mofca- 
iomafc*ic5 altojrafcioo of tviie* W^lxin J^ill. A st-oady oliaoj^o 
0 c*omi,'>osi t-iorx, l->y «iifTiisioo 't-liroof^lx small oi.>eriiniac« 
x\ tJtxo rot-lc, of Moliit.ioo x'e»si>on«il>lo for mofca- 

tomafcJsm , is osod t-o oxcolaio a j^radixal fcrarxsifcion from 
ilfc-orod fco lirialfcorod doioritio and fc.o Hiix'>'W t>ixat;. y>la|?io- 
'.laso, ox'tfi<'>c?laso, and ofc.lior minorals are in ecfcttilili^Jidxxxn 
.vitiH acitieoiis solnfciox^s at; fc-lxe lo'vv' fc.emt^^******''**'^. fcixo 

net>asfx mat. ism. W- A. Woosfcer : X>emoTiMt'rafcions on. 

xiezo-elootrie effeefc-a, 'X’lio alfc-ornafcJn-^ eleofcrio fi<=»1d 
A'Hielx may l>e ot><>a.in€>xl fx'om a snifc.alile oireiiifc eon- 
^a ininpT «*- fc^iode valve lias l>een af»i>lied fco fclie defceefciori 
>f jiie^BO-eleofc-rioifcy in er>'"sfcal gprains. \rVliori fc^liese 
ire |>lae€f»<l liefcween -fcVie |>lafc-es of a eomlenser itio1iide<l 
n fclie < jsoillafcoiy cironifc and fclie frecjoenoy of fclie 
.afcfcer eont imionsly varied, larji^e olian^os in fclie anode 
mrrenfc oeenr ati fclie resonance freijnenoy of eaclx 
-•ryst^al ^rain.-- — J- I!>- Bernal : An >C-ray j'lliofco 

goniometer. *XXie descrifjfcion of a new nnivex*sal 
Lnsfc^mrxxefcifc for all forxns of JJC-ray crysfc;allojafrai:xliic 
and eqptSe'fcroxnefc'rio -worJkt l>y '|;>liotiojg^rai;>l'iic xnefcliods. 
Tine a^pqpai-afcns can l>e nsed <1) as xm oiiifcieal gonio- 
meter i'. <2r> for rofcafcinjar cryafcal j.'>lxofco 4 ^rax>lis wrifcli 

(«t> nlane jxlafce, eyllixclrioal camera i <3> for 

osoilfafcln^ crysfcal -pliofcoefratxHs ; (4r) for X>el>ye- 

SJoHerrcsr p»owcler ^pliofco^jrajplxR ; <f5> as an 2C-ray 

8 fxOo fcr curn et>er ■« 

J!>fcTjeix-i3!sr. 

Z%oyal Zrisli Academy, .Tnxie li. Jf • Cliarlaswforfcli s 

Olacial ; igfeoioKy of j^orfcli ISdCayo and Wests ^li^o. 
OtxrirMaf fctie Olaeial nedriod, 2Nrort>b. l^Iayo and "^V^esfc 
w-ere -eomjplcffcely overwlielmed l>y excfcraneofcxs 
lee’ virlxicJK i>rooeeded norfcli -westerly frofc*k, fclte ieo- 
*“*TLtjre^ in Xieifcrirn and Ooxinornara. *X*His i« slxowTn 
fclie sfcriaft, disipersal fc>f errafciea, and 'fclxe xfisfcad- 
^nfcion of 'fclie xnoraines. . '’JClxo ioe^ on ifcs ace&fcreafc, 
linooyot*ed -tlxe nionnfcaixis^ as fclie Osc 

nd its3t%j& CNTeoplrin . pBt^^ ^ and yfdtlx fcno at>ed^y 

nlargirexnenfc of n^a^nafates disi^^'v^ad- iniwo, yalloy 

iarlaoiers.. > tXlxe variona .|>3baa^, in fc|k.e Ixrealt-nik . df; 

and itva" .oom^Iafco -wifcHdrawraZ ftfdxn fclufo adraa oan 
( readily followed fey "fcHe wall -doyolonod and 


X^ocal glaciers asso^iafced w'ifcli fcfee lii|zfeeafc eorries 
oarno infco excistMatxoe afc an early jplnaso of fcne recession 5 


feey cover an. area of fenfc a fe"w scfixare miles, and 
oorresixo'nd fco a sno'wline of afeonfc lOOO feofc on norfcfe 
and easfc alojies. 

fS nxisin xm o n . 

Royal 3«>ciefcy, Jono -^fc. — O. feeslie 3Po.r»er z C/ct^cr- 
carZd&atWcxxs, *T . A. Smifcli (I^arfc 1 ) s 
alimenfcary and reei>irafcory systexn-^ oonclxided. 'Xlie 
fei«fcolo|gy of fcixe mnoons xnenxferane of fclie alimentary 
fc>raofc is escfcremely nniform, and, fclxonj^li fclieir siate 
«nid nroporfcions vary in fclie different: orphans, fciie cells 
are only of fcliree Ixinds, < 0 ) cells formmfa; digestive 
grannies (scarcely fco fee found in resor>liagns>, (fo>, 
gofelefc cells seorefcxng varioxxs xnncoxd sixfesfcaxxces, and 
(c), fclxe ordinary colnnxnar cilia tved cells, Tixosc latter 
lose fcfeeir cilia in fclxo cnl-de-sao* ixx tlxe fnrsdns ot fclxe 
cesogasfcer, wfeiolx is mnclx xnore xnnscnlax' fclxan atiy 
ofclxer ;E>arfc of fclxe fcraofc ofclxer tfean fclxe pyloric x*egxofx. 

In facfc fclxere aix;|>ears fco fee eCn inverse rotation Ixofcwoeix 
fclxe ciliafcion and fclxe xmxsovxlafcnre along xnost> of fclxe 
canal, T'lxere is a -well-develojrxed s^xiral valve in fclxe 
fxrsfc fcwo-fclxirds of fclxe irxfcesfcine, l>x»t Ixisfcology xs 

«c> similar fclxronglxoixfc fclxafc no snfedivision ot-lxor fclxan 

tBL jrxxxrely fcojxograixlxxoal one is jnsfcifialxlo, 1* . R- C. 

BAstcf arlanc r fcSalxxxoxx (^S'crZyno ^srctiar} of fclxe Irliver 

3Vloxsxe (IG. Oanada), 102« and 1Q27. ’Tlxis report, fclxe 
fclxxxd of a series dealing xvxfclx Aloisie salmon, is feased 
on a collocfcion of OOO scale samples fcalscen dxxrmg tlxe 
xxionfclxs of Jvxne and Jxxly in 1020 arxd 102T. As xn 
fclxo fc’wo previoxxs invesfcigafcioxxs, fclxe _ onfcsfcandxng 
feafcxxres are fclxe large pro}:>ox*fcioxx of * spx'ing dslx, tlxe 
Ixigli percoTxtage of fislx on tlxeir second or sxxlxse^noxxfc 
refcnrrx fco fclxe x-iver for sfxawning pnrposcxs, and f fe^ 
afesexxce of grilse. {?>rnolfc ages vary from fcwp fco live 
years ; fclxe two- axxd fclxr€ 3 «e -years -old smolfc>«, in prac- 
tically ecixxal proyxortions, togetlxer form 0*7 per cent. 

eaclx year's o<^>llecfcion, fclxo x-enxainder feeing foxxi’- 
years-old sxnolfcs, -virifclx oxxe OTCoepfcion, 'wlxiclx Ixad spexxfc 
five years of river Ixfe feefore xnigrafcing fco fcl xe sea. 
Tlxe average woiglxfc and lengfc^lx of eaon age gronp, 
cxccepfc in fclxe case of fclxe fc-wo -+- wixxfcers fisli, are very 
similar fco tlxose fonnd ixx fcScofctislx college tioxxs- Xfc is 
possifele, IxovreVer, t Ixafc fcxtxe rxxain rxxn of snxxxxner fxslx 
in fclxo IVIoxsio occvxrs affcei* fclxe sanxpling ceased in 
JiiJy. Tlxe fcigxxres ofefcaxxxed for * condition,' tlxe 
relafcion.sliip feefcw-oen w'exglxfc axxd lengfclx, cor x'ofeorafce 
fclxe findings of fclxe former irxvesfcigafcions ixx fclxafc 
«pi*iixg fisix are in Ixetfcor coixdifcion^ fclxan sxxmmer fislx, 
fcne reverse of fclxafc foxxnd xn fclxe Ifcivers X>€>e anxl S^pey 

xn Scotland. R. A, Sampson t Tlxe presenfc-day T>ex'- 

fox^nxaxxce of cloclcs. -A. sfcxidy of fclxe arCfcnal ■porfornx- 
ance of fcwro of fclxe cloclcs afc fclxe ISl»oyal Ofeservafcory , 
ISdinfexxrglx, ?^l»orfcfc jNTo, O an<l J^lxorfcfc UsTo, ciixring 

102T, Tlxe cloclcB are afc coxxsfcanf^ fcexnper afcxxre 
w^ell as oonsfcanfc pressvxre, fclxe aro is read daily fco 2'*', 
and Ixesides fcransifc» circle defcenminafcions fcdtxe fcwo 
doolnj are compared wi-tilx one anofclxer fey an oscillo- 
graplx daxly fco » <»’o tr sec, Slxojrfcfc iJ^o. ^ drxow-ed an. in- 
crease ixx fclxe perxdxxlxum of 0^01.2 m. day- A.llo"w«xg 

for fclxis, fclxe rafce -was reasonafely cocrxsfcanfc, slxo-wing 
only fi.txofcnafcioxxs in aocnmnlafced error -wlxiclx reaefeed 
0-1 sec- five fcixnes and once e:3coecd€3>d fclxis- R,eason 
is given fco afcfcrifente fclxis fc-o residual escapementi error- 

Academy of Sciences, Jtirxe d*— Ofmreat r A 
profeienx of IStdronfl^ vrifcfe. several nadependeaerfc yariafeles* 

A. Meenager x A recfc«mgdiar ^ape^toxen undergoing 

normal presaures on ifca feasojSiv'^^A- Oofcfcon : Xfcemarfea 
oofcioormng fclxe nofce of IteOdaC- Oafearxrxea and S^adre otx 
XEXxoleaaaiaur di'£fxmsior!l.-;-- — C:!*- ^heavier Ja*»-<31 S - t^anfcan t 
^ome poinfca oi i^e Ibioloi^r «d pcklycixaefcal amnelids 


I reaciiJLy followed toy fclxe wen -developed and » »ome poxnra ot yne moxomr ~**to**«« 

Efanfc nxojbaiirxei!i aaxd wxe . rnarginaSt^’ •draj&usge ^ ’jfeafctwcea 1 of fclxe JaT ^eitfcrand etexd »^r otd 
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l^AlceLxnujrst r ijm^oart-cwao© of xx\^xxf3^t»^o^& foz'''‘a.rxixx3.fiblis. 

X>o«oi-ir>t ioo of fe^ociioj^ oacj^oarisnrjLOTi't^ jranicso. IKdreferi.- 

^«.taoso a.i>j>e»a,x* tvo -t^ctlco ffio -wlnolo of 

f-lio iixatrif ive» o ?cola e»s iix «i,xlim«ul£s. Mc;ll>*‘c^ri.er* ; 

X>oviafion« fx-om -fclxo vortiioasl io -felxo iri:*ori.olxr' 

foTT t>Ho a-stj’ooomioa-l o jrxxirxxi*® f'tno ^oo- 

<loiriio Ijalitxiclo £lix.cJL t».K<:-r*oixoixxioa,l loxxi^ifocXe ' xxi.ioxxs -felxo 
l^oodosio loxx|3rit: v»clo d.T*o ;^ivorx for oi^l'it> sf.«a.tiioos Ixotr.vt^oorx 
ffic* T-<tt,lci£> of Ooxxova. xxzxcl •fclxo 2^oclit>orrja*]rxo«xxx. — — -/Lrx<dr«6 
Sloodel : 'f’lxo xixoo^ixromoxxf of flxo Ixrx^lx't-xxosia of 

cliffxif^iopr sixrf«.o^«. Oeorg^s 01axicl« xxocf F»attil BoulcIx — 

erot I ''Plio xxt>ili«4E3tt:.if>XA of tvlxe? t>lxe»m.xa.l of tvl-xo 

«oa.. closorijxt>iox j , 'W'iflx tlia,f^x*a.ixx, of f.ixo o^cx^oririrxoiitwExl 

ix^«f exllfxfioxx xx-fc Oixgrc^o, M. I-.€s 01x£Lf«:lier : !R.oxxx*xx'lttx 

orj trljo j >x*ooociiTX^ c?o»xxxxixxixio«..t ioxx.. Tfxo SO icilo'vrxx-f-t/ 
xxxaoHiixo X7v*-8i.« xv'orlcocl «* lioxxt, t^ix^ioo xv-i-flt cx foxxi- 

3 ^»ortx<r.ixx*o x*txix| 2 ;o of lO-^ O- oril.y’', xxxx ciolxio^^oxrionti Ixifixort'o 
x-o^»xx*cl<>tl «,« iixx^j»os!8ilxlo.— — JF«aix Bapfisfe Se*x<i«*-exxs «.xx<l 
Jeaix >^t>oulerxc : 'TJ^o xxcfioxi of siili>lixjric; a.c*i<l orx flio 

«i*oxiiat,i<> xxc5i<^ti-i : ■tlit’i wxxlj^>l'io-*xrorix«. t io *xoi<.lfr<. E. 

^/Taflxias r Afxx^txx^t-io xxioxxstx»roxxxoii tr-fis io Or^'^xxfso, X>orclo^xxo 

xxii<_l JHLa vjfo- V^ioxxTio. G. F?l€;rrxf>i> c 'X’lxo ooTXXixxxx'it^^^orx of 

Txxot--<^orolo^jcioxxl roaxilf« tXTut fVio offoc*f« of x'.litxrxc;*^. A. 
<lov'olo|.>xric^ixt:. of x‘«^sxil1:« olxfxxixxocl Ij- IRoi-ii=*oxx xxixtf 

^»x*oof of tlioir ;er«*ixox*alit:y . — J- Eopic-en : 'T’lio tx.rit.fx- 

TXxoti<*«J ixtxfxxrt^ of f-lxc* xxooxlxor* xr. V- Mla.'iraaLtry c Tlxo 

i=40c-K>ixcl f LiJxcltXTxxoixt^txl forxxi x’olxxtriv'^c? t-o flio f-ors>ioxi fxxo.foi*, 
Fiexxxes : Tl-jo t^olvi-tioxxfci of ciifforoxxXicxl ocxtx4Xl:Jorxt-t» ooxx- 

«ie 1 t'i*x>cl xxs fixiiof iori5=» of fJxo iuifi«.l fxoiixt:.. JT - Oelsarte : 

A. #^roi*f> of f\xiio'fci.?3xx<xl x*o-txxf iot^#^ ^x'iflx x>xxo {xcxrxxxxxot'.or 

XtlXCl t-llO OOXlXXX^OfcOCl f OXXC*t ioxi txl ci iffoX'Oll fietl <:3<|XX4EXt.io»l»iS, 

INAa.xj.rice 'Xlxomas r Ak. rt«»-w xxrra tx^^oixxorif xxf.ilissiiTx^^ , -vi’itfx- 
oijf. XX fxxll, ]i<{xii<l or jn^tx^^oous^ ot jrrc?xxtr«*i, «x« tx« "W'txx'-ohs. 

I-oxjis Bre^txet: : X^xxixxiixi^ of «..ox*oi*»lxxf lOirs xxtxci. fxi'xxlco 

i>ovt'’ex*. A. j«»ior» of ffx^ ofVe*>otH! of x'ar'ix>tx8t 

of 1:»x’ixk.o xvitXx wixooixxl x-cxfox'oxio*-* to »aft3t.>^ of laxxxlixx^. 

Carl A. Garabedian ; Oix‘r;xxlar arici roctyaii^ixlax* Xliirsfc 

loa^locl at:- flxo oonfx'o. E- Swinges r ’"fl'j'o x'olafiojxts 

hjotfXV'eoxx t^fxo JR.ioxxxaxxxx i>«>t«otJt‘.ials>< arjci «-lifforoxxt-ial cjixaxi- 
rat>xo forixx« of sfcaf ioxixxry^ fioIclj=» vi^xfJx tsjr>Ixoric*al stv-Tm.- 

xxxotx'y', Setlx Nicfxolsorx aixcl Nicolas G- Eerralcis ; 

'I’fjo «jxoct-ro«oo|->ic' j>roof of flio jxro^esiico of l>orojx irx 
l-lio sjxTx. A. cliroct troix jf>ari»orx xvafcj xriacio of flxo rtxjaioix 
X-4t6-«4S-Gl 37 of -fclxo .arc*. «|;>octvrxxrxx of Ixorio aoid -wxtlx 
tlxo «aTxxe» ro^ioxx of "flxo «txxx«ixof- flx«» laft>e>i- 

olxfaixxotJ ■w^itlx trJxe 7S-fr«>f a;^orofrof^rai>lx of t ixo lax-^o 
folcjsooixo of ISfoxxTx*. AVil^oxx Ol>:^oi'vaf ory . 81 «t-rorj#^ 
lixxos -wore* ixjofausttxx'ocl . Ixxxf SS of ooxxlcl rxot- l>o xx«ori^ 

oif-lior Ttxocaxxss^a of flxo ixoij^ijlxoj xrlioocl of a s^lx’-oxx^ Ixxxo 
Mxc^xvxxx^ tljo Zlooxxxarx off<^ct> ox* of oflxor sfcrou^jc lixx<*«=i- 

Of -fclxo roxxj aixxio j 20 lixjos, 25S ’wore* iclorxf ifxod- A. 

Oanjoxx : A visxxal ss'lbollar jjlxotr-oxxxotor. -Er^ddric J oliot : 

roaisfcivitiy d%,’ t/ljxxx xrxot-.al lixx iayors olxfairjocl txy* 
catlxociio fxxxiAr€xx*ifcfiat:.ioxx, — ~ Soxxlie : A.til ajrraxxf^oxxxeuxf. 

tlxo x irx«xixxtox xaxxo.o of a ooxi«faxit- jx^foxx t.ial 
rocsoiv'ox* tixrajxclrxocl oix axx al t/orrxatr-irxj^f oxxrroxxt> 
■vw'Oi*!^. — ~~S- Pienlco’wslci i Tlxo floor ofcsccaxxoo of xxxor- 

cx-xry vajxoixr O3coil>ocl oloot ricalJy . J. Cabannes axxcl 

E - ll>axjre : Sj'joo-fcrot^coxxio axxal^raic^ of t>lxo lii^lxt^ olxfcaixiocl 
Ijjt rtxolooular ciifiExxsioxx of a xxioxxoolxx'oxirjat-io ra<ixat>ioxx 

tljo rxiicldlo ol., a.fijxid- ean J. 'Frillat: : fSixoofro- 

x-JoiRoarclxoa oxj Ixoaf-in^ oxxtr- t.lxirx slioot> xrxolal. 
2>C-x'ay ^ixoot-rogx'axxfiy Ixa^ Ixooxx blxo slixdjy' of 

fHo fr5i>njc!t;ijro. 1-. Andrieux z 

1 1 x 0 i>ro|>arafioxx Ixy' oloct-r-ol^reiix of t>lxo l-xori<ien» of 
o-aloixxxxx, «t>roxitiivxxxx» ,*xod l»ariixxxx. ^JTixoQO Ixoridos oarx 
do odfaixidd Ixy^. ,t>lxo ^oot^r^l3rt:9i9 '-at> lOOO"^ O, of a 
oalclxxrrx <»fcrorrfc.xvjixx or Tbarijxrxx) laoratvo wi-fc-lx. 
«oirrc^j;>OTxdirxj5 dSlxiox-ldo- ' Analx^rjais slxoxvo<l blx'oxxx 
do do of t.lxo cotxxr>o«rifio»x — rPaul ISar^ = 

ioTx of filaxxxoxxt.» of *forrio d3cido^l:>y dr^^^iriir 
colloidal s*olxxtiop.s. — Maux^ice Aamj^as s .^Tlxa ^oladililt;^ 
of cadxxxxxxxxx sxily>lxj(.do ixx Sxydroclxloric acfd. 'X’lxo oxc- 
p»orxrxxont-al rosxxlte wcsr^o ixx a^rooncxaxxt:. wit^ l-lxo formxtla 
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dodxxcod froxxx fclxo ap^X^lioabioxx of t>lx€» lorxio 

arxdl^ dlxo la^w of maa» aot^ioxx* aaaxjutrxixx]^ t:lxat> Ixydjpogforx 

£$xxlf>lxido di»sociaf.os ixxto iiS axxd XX- Paul PLiou arid 

1-don X-orfie z 'X'lxo izxflxxoxxco of aozxxo oolloiclal axxd- 
at-axxooa oix 1 . 1 x 0 volooiti 3 r of al>»OT*£»t>iorvd^ carlxoix dio:scido 

dy* aolxxtvioxxs of xxoxxt^ral aodixxxxx cardoxxat^o. P- Job s 

Ayjfxlicafciort of t>lx^ ft«|^oot>rog:raixdio xxxoblxod arxd tilxo 
si:*c^froj[L>lxot:oxxxc»t.ric xxxot>lxod f-o t-do atiudy of f-do dydro- 

lyesio of soxxxo allcalxxxo aalt>a. IVIlle. Cdouoroun ; X?do' 

etoloof-ivo 'j.^oxrxxxoadilxt-y of xmorrxdrarxo£» . T’do lixflcxoixco 

of -fcdo xxxodilify of fdo ioxxa orx bdo jxolaaris^atvioxx- 

Robert: P. X-e Gusron axxd Roeer P- Auriol z 'X'do 
nxid'ot-i-tiratioxx of load oafioxxa axxd odroxxxio ioxx« dy l-do 
coxxtxrifxx/^al 'V’olxxxjrxolric xxxol.lxod- XTdis rxxclidod, do- 
sc^rilxcacl xxx axi oarlior coxxxxxxtxxxioatjjoxx, o?c:aof> x*o- 

sxxlls xxj t-do t--it-x'ati<>rx of load dy a odroxxxat'o. Xt. may 
do xxfissofxjl for Hio o«'t.itxrxat.ioxx of load Ltx dio logical 

ciiomiat/ry axxd iix dlx>od axxd xxx'ixxo- P- Brenarxs axxd 

Cd. Girod : Olilox'iodojxdorxola odt-ainod fx*<.>xxj S-cdloro~ 

and 3, S-dic-lilorowalicylicr A. 'Wadi axxd J, P- 

Slslesr : lxxx|.>rc>x^OTXJotx t-st ixj flxo xi\ot:-l»o<4 of olonxoxx’fcax-y 
origan i*-; axxalyi*i«. Hy roduoixxju? f.lio < 1 1 xanfily of 
xxxatvox'ial -txxIcoTx for x*orri>>xxst.ioxx f-o 80- 1 OO xxxilli- 
jarx*axxi», a «lxt>rtor ooxrj|->x*«t:iotx txxl>o ixxay do <^nxx~ 
jxloyod arx<l trlxo ojxoratioxx crarx do oorjxfxlotod ixx 2S-4S 

xxxinxxfo». Arxdre l-daut:d arxd Georges Oxxpoxxt z 

xxjot-dcxl for tlxo f >art.ial dody t.iro^oixaf ion x>f c*ox*tai»j 
l»ydi*ocxxrl>onw t-o r^^ixdor t-doxrx moro «i tit-*xi>lc* fox* xtf-^o 
ixx dricjxxc'ft: itx^ <*c>al. Jf. i« ^>oms=*x1»1o j^xxxx't- tally to romovo 
dydro^on f i“om far ox* oil dy Ijoafixj^ t-*> tt nx< *< Jox’jxfo 
foixx|>ox'at:xa ro -wild fr3tilj»dxxr- ''Plio vi?s»C'oj-*i t aix*4 a^x^lxj- 
t inat it j|. 2 ^ j>owc>x* of t d*^ oil arc* i t ji<*roxx4-cod, an* I tljc* xjxxioxxnt. 
<»f ssxxl f.>lxcix* X'omaitxiniJr in t do oil ini xjot Ixiiacl) r?noxif<l» to 
ixxt orf<?x'«> xi^'itd i t.*< aj >£>Hc*ation to dx*i< xxxot t.ixxp!:- — Jacciues 
de Z-ai>i>areixt. : ;3M inox*alo^ioxxl Icno-wK^d^c*- of flto I^ajv'f* 

do P'onoxjiltot. dati3cito«* INAidaXlo'vitrcd J^lexxlco z *X*do 

#arroaf oart-ljrinalxofet in llxxljucarixx in 102K. X-- Axifr^re ; 

'■l'‘do x'olationx dofwoori fcdo cold ovxx'rotxfcist- oc-.oa*xic 
adaonoo of rain, in^sixlar doaorda, and ooassfc doaorfcwi in 
t-ro^>ioal and «\xdf:rov>io^l X'tx;^ioxx#=c.— — C. r>auaE^re axxxl J, 
Roujg^efc : itxtixxoxx<*o of t'lxo j^oolo^g-icral ooxxssfcifctEfcictxx 

of fc.do «oil axxd t-lio |a>ixit:'#»i t^fcmolic: dy iif 2 :ixfc»xixx|aj. T^do 
j.»oaifcioxi of ^>lac*o« liadlo fc-o do atmolc Ixy li^t^dfcixiixf]? ia 
jxarfcly dotox'niixxod dy fclxo ^colo^^ical cojxKl-it nfcioxx of 

fcdo «oil. fcicjTxxo oxcanxjxloa aro ^ivoxx. G. Nadsoxx axxd 

G. Plxilii>i>o'v z ''JTIjo fox*m*xfcion of xxovtr wt>adlo^rax»o*r^ ixx 

fcdo loxix'or fxinj^i xnxdor fcdo ixxflxxoxxoo of fcdo J>C-x*aya- 

Rog^er Reim : I*rc*l imixxary olxaor'V'afciorxa orx fclxo ji^onna 

frxocyS#?. Georjg:es Nicdifca : TTdo jfxaondodraxxcrdia of 

<Tr xrxrr’</yrr*.x./-<8 Rddag^ue^ GarsauTC,. axxd Od, 

Rxclxet:, J r, : ''I’do'^ nxixximxxm oxcy^oroxx jxx'o»«txr*o oom- 

yxafcidlo wifcd lifo. 'I'do ad#H.ol%xfco j>roa»fe»«jro of fcdo oxcyio^aix 
i« xxofc fclxo only ol«’»txxorxt> xvlxiod gfo vorxxer '-’tslia jroaixirafcojry 

lifo of axximalai. INAlle. Andr^fie Comrtaia ^ V'ax-iafcionai# 

ixx fcdo jxrojxorfcion of amixxx>-aoid[>ij of «oxrxo X^afxldofxfcavra 

dixrixx^ xxymixdoaia. P. Bourcet: and A - Pomxfcfcaa t 'Xda 

cdojrxxxcal xxafcvtro of dii^lfcalic aoid, *X’do yar*ioxx«i axxd- "" 
»l>anoo« do»ci*xdod xixxdor fcdia rxaoixxo ax*a xxrxox*oly axxoaixxio 
acid ooxx training Xxxoro or lotsa xjmjpaxritaoa.- — -IiAlla, S-ixataana 
Ancel r Tdo aofcioxx of 'xrarioxxHC ^aaoa <xxx fcdyp^ *=^1^ tado 
fo-wl. Aec^imilat-ioxx of oardoxx xxxoxxoxcid«r’^a» arx ii|x«fc3rfc 
l^aa- dop^t; for oigjdfc daya ixx axx idorfc afc 4 rxxo»£>dara 

of xxifcx*oi^oxx or of dy dr oj^orx af fcarvirarda daxralofx ixx fcdo 
xxormal maxxxxor. A.dxxora;xal doyalojprKxeotxf* oootxjra affcar 
oxcTxo»xxra fco f»viLli>dn.r dioxcida* ajoitxfcxoxxia, dydro^pcnx 
-odiorido* odlorixxo, aoofcyiarxo* oardoa^. dioacida*- or ooai , 

§ aa. Affcor oijgpdfc d«^» ixx oardfcxxx, itxxcs^oxdda fda 

oyolojx xxomxally- JCeasxxoa aardoox ixxdjaoxdda dad arty a 
a» aix ixxorfc arxd xxofc act a fcoxcio Kaa *-— s TTIxa 
3xxiot>dod of dofcomxixxafcxoxx of fcdo rtaajpiaeNstfcory alinxiiaba 

fcxoxx of 'aoofcoxxo ixx xxxarx, A- Pdflfdart aacxd Jf* s 

TTdo daofcarioidal acfcioxx of oolotxrixxt^ , xxxafefcorjat*'-* — C* 

f-a'raiAlfci and Mile. R, S^btxcMmi fc, ?3E7x«# daixafesrafciorfc aittd ;, 

xoolfcii7doa^57fc3t of ^fdfcoa»»a itx i>lxa 



^TTX.Y 10 S 5 B 3 


, jsr^ or UMjs 


sa 




XUft JlCooxxomlo J?«'C>e«M»<3i ns* t;l»e Ftoy^l l>ttl>llii »oo)citx< ‘Vol. SS-JNo**. 
ai M.Kidl aa* ax t 7to» JR,®i«v«»»a!fctiton oJT, OhAmpilou X»ot».t<», toy "w. O. 

X>AAri(iaotx i aa ; ^ Itwvlow of XrlfcwrmturA dc»«b1inf^ wllto I5li« l>o««rtoi:-At.io« of 
VArlet;feM of t,lio X*oe»to, toy W. I 3 |> t>AvUl«r>o- J>i>. aiO-SStf. <t>otolio ; 

XXc>dlSO«, ITieCfiCiM am<3 CJo. i TjOtadoo : ‘'w'HliAJtww 3>*orna.tfO, X^fccl.) ■*«- 

^-ouz-nAl of t;to«» Xxuit&n In«e<Xoto<» of SoiOTico. Vol- ll-A.. & ; Tto« 

,X>ielooXt-io Ooncft^tifM of j&TUTnoitiA, And -/ijrAlnA- X*y H- XC- 

WAt««on. i*i>- 41-01. 1 *-opo«. Vol- llA, JPArfc «: *rtoo 3P*€r*-5nn«ntAl.Jon of 

‘J’oddy «nd Ajn Aoooiint: of -ttoo at iciro-Or-fitAn,i«n»« l^rodnotxigr If.- XJy at* 
-'IXAmociAfAn. lPi>. OS-74- la AitnaM. <^l^AnKAlom.> 

Woffitoixis: JW,x'C^«e.olo^ioAl Uoolety* Siacfcto ^nnuAl H.ni>o»'fc- XO* 

fWor-fltinK : afoseum,> 

IVTinots X>oi>Ax*f xnont,. A.nTixxAl Xtej*©!-!! of ttoo S»»f«t.y In af:ln«*» 

IX.«t^tMroli doMrdl, itkoluctln^r » nox>cMr*t. of niALforis doAlt- wifto toy ftoo XXoAlXla 
Acl’viHoity Oo»«T»iit.to«s, X«a 7 . OO- fX^ondoti : XJL.aC. Ht>At.iono»'y 

01Ilc«-> o«i 

It.ev'levtr of -(V^jricsoltiorAl Oi>ArAf.ionn In Indio, 11*20— aT- l*y JXr- *X- 
OloOMfon. vi H- 108-4- 7 falAfos. fClnlcttfcfcA : Govomment- of India. 

0«*nt>rAl X*ntoilc:aL.f on lSra.noto.> a naooAH ; Sau C<£. 

'Afotnoix'M of t-to« JC>«pArt.Tn«nt; of jVjjjrloolfnrn ixa India- Votoj-ixiary 
EiloriftM, Vol- 4, No. X : Tlio t3l»«»mot-toorai»y of Nnrra C7’»^^^Jo woaomct 
t nfec;t.io»M> of IXor^OM and in India. X4y I>r*. J. *X’. Kdwai-d^- f'!*- 

lii-f XOn- 4-26 filation- 4.2 mf»«>€iK ; V»- Vafcorinary Koiri*T.H, Vol. 4, No. a i 

T»*ypaTi».»l»ie and oortain Oztliio-axtilinn 0<>>flvaXxv«« ; ftowlr lEJ»ioac*y In 
lilxrt I'retz.l-iTiiftiit. of FironlaHxnoai <9 and ottoox A ff«'c:t.i<>nH in t-tio GonXral 
Fi'ovincoa- Ily M[aJor It.. V. Ht.ii-lin(;. X^j.». iH-i2S*-lHr. 8 anna» ; -*</. 

C<Jai(-'! nt-t-ii : OovoT'ntttenf of liixlia 0«nt-x'al Fnl>l ica-fcion Jirancsl»-> 

'J’lit* Ai^xicitlt^itral I *«^I«tirt»»'i«=‘nX» Utaxiraa. lt»xll«tin ICo. t*0 t I'to*; 
Mannriiz.; l*rol>1»*nx and its* »t'>lni loix. Xly lt.iidoIi>to T>. A.n»Xend. FF- **0- 
: Oove^ rxiiXiont, I^x'o»-h. > 2 annat-. 

'l'l»o F!jy »^loal Hoc*J*s>Xy. i*i'0'^'oetlinK-'^» Vol. 40, l*art. -I, .1 tntr* XS- X*i»- XSO- 
228. <lH*oTidoi» ; way f*r»%a», I-td.> 7«. not- 

l-*«pnrH fvo*n tton Goolovcioal I »artin«»»ti, Cilaaj^ow Uni v«r«lty . Vol. 12 

t-«.vo I*oi»«*r« r>r a4>27>- X*!*- viii-|-17 i>ai:>«rH. <Clla>*j*ow : JaoUaon, 

li<5 ami t.'o > 

FoKaxoN. 

of tin* Umt.*.d t4tat««*« National Bklii>n*nxn. Vol. 7 1, ArX. 24 : 
alot^n«i ot I-litn«an tJrania »n Uint 4 *«i Mtat<*w Nar.ional >1%xKauxn. 

i»*t*tionf% ; jVvih I i*a 1 ia rta, 'fat-rtianiana >tOTH 1* Alrit-an ii*xatoiT*o>t, XXot;t.«*t*~ 
- xitxU Jsrx*i?i’o. Uy Alnff I |jrdiif>l<U . CNo. 2 <« 00 . ) I*p. I4t>. Vol. 72, A-X-f. 

J*’o>.Kil ami iiryo^‘xa «xt’ tli« Gnlfol Mc^xk-o IXx’ptlon. X4y f*'t.‘X'«II- 

ti Caxm ami Ita.v .*4. ilw <N£o. 27lt».> 1*0- X^»i» -t- :-» 4^ l»laf«»M- V'ol. 

Ai'fc. 18 : IVli 1 Ii]>r*f I,— «*f tto<^ « >cd<*»‘ t !ol<*l>t*fj:txatlxa, w'ltlx I l«»nw o< 

Navv <lt.*n»*i‘a xanci Tyi»»- trotn Ax'»ai<ox»M atid (.'all foi xxia. Xly 

P. <.''ooli ami Xf. J*’, f.,»»tjnn«, (No, 2714.1 l*l>* 2«i-| 2 j*lat,eM- Vol- T2, 

»- 24.: l,>t*«cri j>t.ioii of a Nt'w of G*-c*l«o fY or»» 'I'anK^^^^y 'I'fxrl- 

f, Afvix'a ity Arflmr IvOv ■ (No. 2720.> 1*1*- 2-4-1 plat;**- 

u«toinKl^*n> : < lo vernniont, I'rinLinj.; 

5 . ttttrx'iaa of J^t^von Xt-adio T*allc>» 0 x 1 Wcsit^-no*:* in Imlnatry (wltli Fic-loot 
l^'oj.tt'aplxi«>a>. JXell v**i'» 4 d toy l>%~. Kdwaf«l It. YVoIdlwin, l*xof. iSi.<*i>lx«»n U. 
malo, I*!-, .lamas. 11 - CSarxit^r, X^rcd*'! lc*lx W- JSpax't*, l>r-. Wai’r**iz Fx-od 
9 JKlj®r, I>r-. IS. XVartl TL'illolsz^n, Alaodonald C'- JXoo»!«*, 'William A. Ilanrtoif- 
I'iiX>liojxt,fon No, 0.1 I’i». 4U. (Fittatoorifto , I*a- : Uxxivorwifcy of 

jj^toni-elzO e»0 ofoxta. 

V tSorios of XClevaxi lXa<lio 'I'alUs on SSdonce ix» tlxo XXojno. Xiy Y»V. A. 
jiftor, MS. II. XXarainAX, It. f\. Irvin, J>r. lYonald Tf- Tx-aasler, X>r- XI- M- 
ipiaon. It,, IX. JEXeilntan, IX. Jolixzaon, U. K. JIaoKaon, lYr. O. F. 

I >r. X*"'. P, Ftnj>a»*x, Oax-1 Tl. (X«)iat.or, ICeijzar 14. Xt.«*sa. (IXadIo 
ploafion No. 22 > Fp- 82- (I’ltl^tonx-Kjto, Fa, : Unt > «>i-sit.y of 
t, a . 

tori«s of Siv Xtaxlio 'I'alXc** o»i Atxt,omoX*ilo XCxi8ix»<*a : Xlxaix* Op«»rat,ion 
■«. Xly I>X'. X*to1lip XC. i^ortor, l>r. Oousxld IC. St^wx'ona, Hatnxnd F. 
r, X>r. 11. Jj. iSonttoei-, O. ,7. XAvin^xAfonn. (ftadio Fu toli-csation No- 
Pp- &l. (l*'il.t«towrK-li, X*a. : Uxii viivaity of FiX1>al>»n*«to. > «0 xsanta- 

driaa of Hevaxx. Xtaclfo 'I’aUca on 'Wtsarfnjt Ai . .. -- . 

“ t^d^otioxx 8nd CJax-t». _ Xly Ifid^rax* Xt, 



Anpax'ol : JkXamxfac-t.mxxs?', 

, . Olaxle, C3. F- Gold tto wait,, 

-K- Ja<sl<»c»n, Gaor^^n lar. <Xotoikaoi>. 1 >t-. Xtoto XXov Ml cO X’ascot*, IXaloxx J3. 
^** *. - _. (X»ltt®toMi'Kb, Fa. ; XJnl- 


Fp* 


(Xtadio " X^utolicatoion No, S7. > 

.of X*i &to «anta- 

axid -Froblema of M 4 .attoal EdnoaXioo. (Nintlx fei^rrioa-^ 

(Nt'iw Vox'll. Oity : Tlio XXoolcafollaxr l''o*indation-> 

in 4 g*a of tilio A.oadetny of Natoral t^oictncoa of Flxiladalp'Hia* Vol. 
Alpino Vost^tostt^ion of Xlia Mourkbaina of IBrltsiato Oolnxxxtota. 

« *- ’-dx^Vyl^i*. " ' _ * 


XXamlolfxli 


Fp- <»2 


a*p. 4a-l 14-1- pXaXoa 0-13. (Ftof ladalpfila. 



Oa^a z-ooxr xa. 

loexon flroU^ 1 ;too Ofxtw.loeua of Modioal Worlca. X*p- 8 , Kietx4>y- 
-r«, X844.-ld2d. Fp- a- (Uouxlon : «X. KL. X*«wia and Oo*, X*tvd-> 
xatoilc, Ftoywilc, Otooxn la. f*p- (Gwxrlin t VerXacc Jo-linaaprlnjeox*. > 

xntox’idjto- XJuXlotrln. No- dO, jrana. Fp- 2 a -f- a pla-t««* (tSaxn- 
■t; «Ixe UixivoxvtiX^jr X*x‘«aa,> 


Di^trsr of* ^ 

i6iAFcr,»Lf>A3r» -y^x-v x*** 

y Gn 9>*parftxn«ne of FtoyaXoIoav*^ 'U'tolyaxfaltry 
mX. Xfttortrmolt and 3Lt^ F* XZawiC^ ; OaxnoMo Fraaawra 
-JH[, M.iVarxioxx, TT- Xtodford, and O* O. Wamar r rptoa 


r at a-xa.- 

‘ Xtontnito.- 


g of Vax'fooa ISyatoakna of AytolAoXal I^aaMna on. Wfeio rX'ax»i>e]fa» 

X^nU^ra. and a* V. iKox^ton t Non^ircXtontola Mroaolea. 

““ Imrla t ^Ha Inftnanoa of ‘Vtoyx-oid ip oartmln T'xFe** 

^ . _ “ lacyix 


■u»'Xa**~rO*. O- Za^ia 5 ,Mi.op«X ainttfur andr 

30^. Vox,!^221 . 


Z’onny 


XSr-own ' t Xaoxneoric Koooxrda of Ooniraol^ion .firoxn fclie E>c.fceixmal Ocsnlax* 
Mntiolea. — ."X>. Xlvdny Frown axxx^^ix- O, !4. Slxwx-rsngd-on c FaollItMfcXfioxi in 
t:toc!i F l«xlon- Madox.' —d4* Gcmpox- t ArranKomontr of Fraot'ioxxal Ooritirao- 
t-ioxta i»» Mxxaola. — pJ- F. Fnlbon i Olian^aa in Xlie Vaaoixlarity of tlio 

XXtxtnam Oooipilal Oorfax dtxrltotx Vi»nal Elfox-t,. .1- Ax-«;yli Oamptoell : 

7*too Rlfeo^a of Froaftoixt^ Oartooxx looxclda and Oxygen MiafcnxsfM x-ix>ou 

flta Oax'fmxk Fioaxida and Oay^saxi VaTi-siona in t>toa Tlsmxen. J- Mellanoy : 

Vtoa Act> 1 oix of fcSeeratin on l^lain Mn««r*l«. — W. llnrrid^a : NolrO oxx 
f4wt*<xt.ina*''~'J A 14, *4- Jf-Xaldaxia : Fil,uttt In and Itoa (::;i« lor idM-t'oncant.T'aX,- 

intJT Fowar of tl»« KLidnayn. 1*. M- T- XCnrrldt^a and F. It. W'intntti : 'I'toa 

JFXy diroi 5 «x» Jon Aet;fx'it;y of tlxo Isulaff^d XTt.anis, X>anron*«t.i-aXion« : — - 

V?'. M. TVilaovz an«I MT- IXan*xno»i* la : AX <f‘t.l».od of lnvast,if 44 <.tr,f nix "tlia 
Effaotva of Inflation anrl ]>«ftat.ioik of ftoe X-nui^a on ttoa Jb^»*pir atory 
Mtoyttooi rn Ai» imalit*. — d >r . A. to- I'arUos artd G. F. AXarxian ; 'Tli** 
Xiid«xct.lon of Ootnplata Growl,!* of tin? Man*mavy Gland In tlia N«>r»- 

px'ajynant; Itatotoit. M. M. Oarlaton : II isl,olOKto**l Olianj'^Ti in tin* lie-art, 

XoJlowmi^C itainovat of ttlio Fitorons l*«rlcar«li txm. M. M- Cailoton anti 

X>. T. Farkras : Jt.adio|^rai>tos of Gat-'a llaarfc tifLar Xtr-rnoval of tl»e Fdoous 

Fartcardium to, ( ^opax- axid It. to. Oraad : Ex-tan.s#»r Feflvxas in a 

I^aaaratorat « Fraparation - — 1 >. l->enny Itrowxi and MS. O 'V . : Vli** 

't'andon- Itaflaac. 1 *. lYanny liirown : 'l"lr« Narva- fCmlinj^s in r4trii>ad 

AXmi,r>la. J. F, Fnlt:on and toil- O. to. toliarri z~ toi*mal Flv>.ion- 

Itadaxr. O. Elcaliorri : A AXafcliotltof Al iaror,it.rat,ic»ri. 

A.fONf>A F, durr-V Iti. 

Itat*rx»xx lix« ri'X'tJTa oi*' Ftrix-onor-n n -a x. to’rt-x>XK» (Annual Oan**ral >la«ijn^.'> 

(at> Royal toooJat-y of Art.s7, at- .'..SO. Ad«lx-«V 4 a<*a' l»y 'JTtot* Fail of Ualfonr, 

toir Itotoorti to- Fioriio-, toir Martin Gonway, and l*ror- Ij. 'r. Ilototoonsa. 

jSAFUXiZlA V, .TnLV 21- 

lawaTXTPxnrxoxx or* AX oi 4 xoxx*ax.. Oonir-rv Fx«oii«RKas (toontl*.- Wast-ex-n 

X>ia4;ric'fc Maet.in^> (iffc Ilf3»“acoxn toe>, at, 12 . 

.foi.y 13, 14, A»»x> 15. 

Mxxio Aaaoc’XAVkoJs r Ayoroax. M«iraa*x>ro aj**x> toE»*vro>r wirfei nxE 

Aaxa'ro'rax.xacr toooxwv. 

13. 

At. 5. Atfnd AaHOoiaXIon (Axtnuat M«»«t«io£r> Oliftion 73111 J-Ionaa, 

tlrisfc<»l>, followod toy a tToint; toasaion witir titxe Ariafbotoaliari f3o<:l«t,y, 
for wtolclx t.to.r» following ax*rati£;omnnt,a toavo Ixoau xnado r— — , 

Fx'ir/cty, ,7ti/y 13. 

At: 8 . Olmlrman : Frof. J. A. toruit;lx. Addraaa toy I^rof* Q. C- Fiald. 

iStatfcT*. »-«/«#/, dw/y 14- 

At. 70. . — Glxairtnan s Frof. Tl«at.rioa E<l^all. toy mpoairxzxx i 3'ita 

Natiure of t:lio toolfarad of tooif-r*onKviouanoaM. Frof* G. X>awai 3 Zlielxa, 
I*rof. J. J «af rd. A, Ilorward. • 

At. 2. — Gtoairman : Prof. .T. TI. M:xitrlir*ad. — toyxnpoaixxtxx : fiOaaantgtnat.^'R 
Aeooxxnt, of t,licr Gei»eral Will, A. I>. I^lndaay, Frof. JHt- d .* l-auxlci; 

A1> Ofaairxnan : Frof. II. Wildon (*arr. toy ixxooaixmx t "'ITlxna axad 

01xax>p:a. J. Alao AXnxTray , It.. F. llxait-liwaitti, I>r. Cl, 13. Froad. 
dnfy X5. 

At> 2. — Olxairmazx : Frof. O. F. Moom. Syxni»o»iiaxn ! JLs -tlrtp-i'ts* a 

Moral Fnd Y Frof- ,T.- F- totoeKs*, Frof, 'W. O* Jlo Fxxx*g;to, vsr, F- Foa®. 

Ati 8 Oliaix-nxan ^ i»rof. '1'. X*. Nnxkn. — toyxnposiixna : Af aforialLanx in 

tvlao Fifslit. of Modem tocieiit,i«c Ttoonttliti- Fx'of- F* JT. Fnaaell, Mx»s 
F. to. tofetotoioK, Frof. A. MU. Ileatto. 

*1 oi-v 14-XT. 

l-tsr'r»CK.t4A*r»OtoAi- aEooxxax*rxx*'>A.x- C^ovro xt tati Fond.oxt>« 

Jr-.x-xr ie- 21 . 

Fova-x. toawivaxcr Itoe-ri'aro'ra Cat. Flyxxxontito>. 

Jvrx-v IT— 20 - V 

Xlxxx'x'tsn FMx'TaE Gatoorsa OaMaaxoto, — 'Xnt.omat.iox^||^vGo<xX«r«*nce. 

X’xxexcftx*/', J'uJ.-y IT- .*■ ' 

At- S>,45 a. AC. (at: 'fcho Royal tooolotvy of MediotneX — ^Fix* dolm Flaxxd- 
tont:t:on ; Addx'eaa of ‘Wolooaao. 

At 10 A. AC. (at Royal toooiety of Atcdioino>. — ^Tha Ratai^iyo V^lnoa of 
tortrBox'y aixd Radiation in tlia 'X'reatcnam: of CSanoof of Oervijc . 

XJfcori, Raotxxxxi, Freaat and Fuooal Cax-lty- Oltaiyman ; fSir *ToIkn 
Fland-tootton* Goneral Opaxxar : Frof. Roland*- — Oanoorof tlxa (^arvfkc* 
Gpenar : Fr. .M. XXonaldaon* Fapara : Ft'., Facaaaagxx^^ toJT Gllboxrt 

Farlina, Ft, ; 'Or. XXaalay, Or* Clbaval- Or., Kwoif^, X.>Jr. *7, Moir, 
C* FetHkelc^- — Gatxear of ttoa Reotxxxn. Onaxxar : *tolip OHarXeci Gordon** 
Wataon. Fapora ; Frof, XXartxnann, W. X». d- F, I..iMsJhftoart** 

Mnxnnxairy^ Or. O* Quiolc, I>r. Nanxnann* ^ ' 

At XO a* AC* (at Ooliaisn of Nnrwfn.fi[>* — ^t^AO J®.tia»oary of Oan^r- Ctrnlr- 
‘ 1 . GnesSter t ^rof. Fwtntf* ,,|^jpara t -Frof, 


<man ; X^oird Oawaon of X»ann^ _ ^ „ 

■ ■ Ronaiay • Frof, Flnxnontlrxal, Frof- X-eitcslx, Frof, 
Or*. Mtxrixlky, Frof- Mataixi, Frof. Rtooda Rvdi 
Mlaa, Manda totya. FroF ^Tautsclxlacndor, 

" 'FoeiA- .' 

t/edy 

-A* 0 .,^X>- a,^aAL, <at .Royal Sootat^. Of- 

■ of Rona toaroomn,- 

... _ CL J -•r- w-jpw 

£-~*'^^"0«»^deratiock , 

tc»oA^«MiMd J^eo«Xi4«aoo9r^ 


X»on3rt».„. 

idnuMcn. 'Frof. 'MtoZatCNBlc, 

FroF RXaXr BeU.^ FriMft. . Foo 




8-4. 


JSr^^ZTJdJES. i:-JxTX.3r 14, i»28 


l>y Hr. Tt. TliitjrsliiMOTi,^ f'oHo%v«i^cl l>y' X>r- Ij. fcS. 'f, 13<»nr«ll, T, 

r»rf>f. J. S. AV O, «3n<l RIcKlotsira.l 

IC frp>cit-.t» or HA«lium «k.Tirl wli.}& ldlMecin.& l^ofor^-ooo tK.^ tl»w Fct-O-born 

or W« Infccsx]sifc;y or Ra.<lt-H,t,ion m.n«l T>ur«t.t,ioTa or K-3Cf»ottiar«. 

01i2i.iT-iii&Ti i X=*ror. Jltisas. C>x>«iaoT*» : :£*ror. , Jf*ror. Uolt,li ««-*»«, !>**_ 

J>. C^uiolc. ^ 

C;ol1oKO or 2!C«rnirMg->. 0«5v;xaiaat^iOTaf«.l C3a.w.c«?r. O'laa.lmna-n ; X»»-or, 

"W. W. 1.,. IBai-low- <'>X>Arter» r T^ror. JS., ¥j*><t-efT»» tl, .1. O. Hi'l«T#4:o itncl. T>t-. 

A, Hr. Tf'. M- O. Jt^a.\)4etr» z A-»ror. R«la«io*-l, Jli*. 

Ho'itOMlci, I>i-. A. SSoot-l^, A. H.. !8oiat.lt<k.rn . "Hi*- “Tj. CJairoysKi, l>r- A- I*". *5. 

Rln-dfiort, l*rof. «»n«l •»»-, jr>r. ''\V. O’llono'vw.ra , I>i*. JLa. 1!>. 

63n.%'at«.«-<l, Jfror. W. dA Vr* ».-=«, J^r. !•’. Xj. ITotrcnan, l>r. K. 

04* w«.y , X^i-or, Jffi. JLd. 
ii>. 

J>-iiO A. 'W. (at. Jloyal fciocti«t.y of Tlio Ite-’atJve 'ValO'^a oX 

Riir-s^ory Arni Xla<] lal^iora t*i tih« 'I'rc9at-.T««»rtt> of Oa?ir*o»* of t.)tc« CJor-vix Ut;«rl, 
Hrotom, Brr-a**!, aa^rx.! Unocal Oavifcy. <r^ltaiT*nrtar> : .1- X'. l.»oc1«l*art- 

3Vlt* tiarxicr'y. CTaTacet* of tliw Uroast,. t>T>«#Tid- z l*i-<*r, U. XL^co. T^aocx-a : 

Urof. .ItlnprlfoK. W- S. Maotllcy, Hr. js*. TVlarl^io, Hr. II. K-Tac»c, O. KLoyax-a. 

CJtiaicer of tlao XJvaccal CJavfty. OjaoTtor z I>r- X>. <ira»<j'K. X-*aT>cra r 

R. Oarl*’, X'rof- Hfalalor, I>. lJ.-arT*aor, II. I'. J-towc. IS-v-aliiatp^ion of Rt-a.t,*«r ioa 

rrlatiixij^ t.o IC flee fci aj-oraraa of *1’ roat>m«ot. Oxa^-o*'*' i I >r. .7 axiot. K. l.atio- 
t'layi>c*Ti- Uai>«r»a : I.>r. O. ‘Wooii, Xr^x-of. O. 'Wirit.OT*- 

(Af, C7ollei.5-« of :iCiTrf»ii*jjr>. M«t.lao<ia of 'fraat-iiicza t, l>y < Ili€sn»o-'T'lx«'-rai»y , 

wit-.lx «i>oci.n.l .rcelereocfs to X^ca*!. 01iaix*roaa» : Rii* Tlnoinaa lXor<J<»r. 

Ojieoar : X*rof. Xllair Xldl. l*ai»r»rM : l*rr*r. C3. ’W*>oti, l>i-. U- 
l*T-or. Oilliiiior, IVl r. Uaimo, fir. Wyarzl , l>r. I-izxewy, T»r. A. X"*. '■l'*l*o»»x«oi», 
I >x*. AC. CJooeiTian, l>r. I^XTTnscli'ri, Alt-. I*i'«-»r <'a«<T>arj, J>r. Cl oclcixxiJt, 

Hr- IJ. J. CJ. C'^j-y. 

.yfi/r/ 2t>. 

O-SO (at Ctoyal y ttC At e«t «ci »»rt>- Tl’lies J5ar!y Xt^'c-xKn fr.ioo 

axa»C 'X'r*-ar,iiieot" of c'ai»c*er tjf tJio Rloniael*. <_*ljaTrmttii : *Sir c'laarlaa 
raor(.Ion-'W'at'<»>»i. <Z>j»«»»«-r r s^«j’ iierlcdey ACoy o I r*ay»<sr» ; I>r- X5. 

XJr. A. T>'. XXnri^t., I’l'of- fcitewrofc, 1^101- X‘'i rt at-ex-er, X*ror. H. 

AVilUlt-. t^rof*. lias; tiiaxxd 1 i , A. J. Walfcoz*. Cl. Taylor. Hiiifcsti oa*t.ic AI oCItiocIj-* 

in CteJafcioxx Cxj <I^anx-er. Oixaiiixian : Rir 'W.^'iUiax** Cl al<‘- WliiCo. Cl|»ni«?!X* : 
S^’r 'J'lxoznaa Clori-ler. Uajvcra : Or. T. lianoctiC., Or. .X, A. Clyle, Or. 
AtacOart-.v, C‘*rot'. C»ti*1^®OT», X’rof. Ai^coli, Or. TT. j. IT T'ry, X>r. ts. A, IT. 
CXiclcM, C^x-of. \V- < A1 . Xjewla, Or. R. Alol-villa, r-*ror. C>c»<1«Is, fr-vli- Williaiix 

AVill«'o'«c. Til** CClTnct ■*» of Cla<lixxr»i :tml or» Cl-ic Uloo«l VaMc*»«lar 

ao<l I .yiix jiliafic Ry«t.«x»i«, Rjjccfal C<«f**rerife to Af 1 igcr»ant Orowtlix. 

<-Jlxalnt»ati : l>r Cl. J^xxotw. t>|>rxirrs» : Or. JF'. O. Wtx-ocl, Or. A. I^a<*ast+4x«ii«‘, 
I’rof. CT«>lfnlilrr. 

(At CJolle.-i'e oT ACxxx-**ii*i?> < l*iof'raj *lxioal aixd Tlaoial J •r<»’*'alexxc«» i»f 

Cancer. <.M»axrmxixi : Ijt. -C'ol. T". il. K'rctnaxit-l*'- < >T»«»»er : l^rof. Atii.lor 
O r««*zm*oo*l. C^aiyor?^ r Or-fif A. TSTiceforo, I>x-. JSoxtra!><*«-y, Or. U. RtfwI-c**, 

I»»ttar<l, Or. A1 . Yoxirij.^. C^xilxlie Action m lTe»i 5 a*'<l to C'ancer. 

Oi»t-nor . OeoijL?** Jl ixcliaiian. X*a|>er.<t c 'P’rof. .1. AIai^>ii», Or. <». A. 

S"T*>j>»*r, 1 »i f<. TT**iirianTt, fcTir .T«ilxn It <* t>ert>»rjin , I*’". JXl xixm*ti i Hal, 

l>r. II, V. Criixxk:, i >r. C7. JC, A1 i 1 l.-xii 1 , I » r. W. A. l>ale>, A Ooolcc. 

C T^TEKso’ ATtr»>4 a X. O E* M'j a .\ T'WTC' V 1. C tp* <.'*< ►'<«}-« <{x<. Ca 1 H I j r i-tl j^c> . 

.IxTi^v- 23-2«. 

Uixi'iimH 1 * 1 1 *. TiXT ' t: * -*ri f A X. r-«caK (at OliPsltexiHaml. 

Jl/o/ if//x »/, zJlt. 

Xtcca|tl lorx I »y tlia Ata^'or of C_*Vx«ltet»l»i».m. 

"J.’ , ./tt? jf 24. 

■WdcoTiie l»y tXxo ACayor of CJliidtonHam . 

A(l4irei«M l>y tlxo C7Halrxt>ax* of fclio C< >n fV>»-dicz*. 

S'Tclaiioo ACectitiK^'* 

Odcj^ateis AXeetl n 
nnftdietf/^ .fn?// 2&. 

fc9ci<»nc*i At ••**ti iijra. 

Ot*lcj*atesai AlMctmj?. 
ii'IfiMrf'fnirtjjt, ./ttltf 2<l- 

Viait to Malvom. 


.Tor-r 24-2r. 

il^nT-rraH AlEr»i«,'ax, A«soc'iy*.Tio?.r (Annixal ACeef-injjr, txt Oax‘*lifI>. 

/''x *t>x* is-i<mr*,Z J ‘nttf rrx tn 

At 8 r.M. — Rir EJwexx ACadv^an : l*r«>-ai ri c n tial AxldlreaM. 


"t'f/nt'.iifZcM.y, ./ it? y 

At 30 A..J!hi. OiaciiMaion ; Olaear****.. «-»f tlie Coronary Avtoric-t. I Ir. 

A- Allan, l>r. A. d. CliHaon, l>r. O- I*'. CooxxxHa, C*x-of. Cl. XXa<lflal<C, 
l*r. C. C5. Uorry, Or. X. jr. Oarl-ea, Or. XT. JS. 5*«Klforz3, and *81 r .lolxn 
C^axn ^»Hell. 

OiMcnaaioxx z Tlxa XXxaprrxoaiM andl Treatment of Si->inal C5or<t Tixinonra* 
X>. ,1. Armon*-, J>r. <3. Xticldf.»cH, S8ir X^axrc-y fSarKent, and CS. -J «tlera*>Tx . 
XllKcnaaioTi : lJxx«xtcr<i«=$M»fi] 1 X'orcaxjiH Caaes*. X*x'of. W. Xf. Rliaw, X*rof- 

.1. Xlendry, axtd I >r. X>. A. ACHJar. JPafxer ; X^rof. It. Vaudeacal : 

■Myomectomy d«rin#3: X*reernaxioy- 

Hiwcnaeioxi : Autotoxfc'.trxia aa a X**a<?’t*»r In tHe Oatxaatioxs of t1x«»’ 
Uwycslxoaee. X'rof. W. TVeyfgarMtlt, Ox'. XC. AXax»otHex', Or. J. Uortoxr- 
l>r. Alary Tt. XSarlcaa, Ox'. A. UCalaci Iloyte, Or. O- It. TtaxnHAut, 
l>r, T*. A. X^ixtTcwox'tH, and Or. I . R. Wile, 

XTieousnion : Tlie I^atliol ojary «■>€ filn<sarVXxalo.n*yeli tla occxxx'rfnce in tH«» 
conx’stn of Vlrn« Oleeaaa axid XSxcaxt tlxemata. XE^rof. XdL. Af . TtxrnHxill, 
Mi'XotoaH, l*ror. ,r. Cl_ Ca. OediTxK^xarn, Or. Wf. XI. Oordon, Or! 
J. O. Oreextfleld. Or. J. Xt. Af *s<3artne.y. Or- R. T*. XladeoTi, and X^rof- O. 
XT ad field. 

Oi«cti«sioi\ r T.LOvr and Rdattca. W. A. C-ioc-Hrane and X", .X. 

Vexi-all. 


I>Io. 3063, Vox.. 122J 


. O^utdilaon, 


'-HO-lKOuaeioxx : Ohx*oxx3c: (Snlenome^aly In Clxildliood. Or. Tt. !]ETut< 

O. *1®. xtarxTxx^ton-'Wardi.r l>r. T.. I^ixxcllay, arsd Or- O. T*. OaixajLre. 

X3iao\xasiox» z- -Afiaxial ' KCndmcy and WorHtnfil Ability. Or. .a., .r-. 

X^'^rcenH. sir jr. Ol. Uaraone. and JT- 33. TTarman. 

T»ap>«r : Or. T. TT. WHl ttinff'fcdn : THe TCaaxnlnation of tl»« 35 yea and 
SyealKlxt fn XToxxnfj Cliildren. 

X>iMcxx-.Miox» : Clironic ISt Hmof di tie. Or. .Jlpt. RVtlUerxi and IV- CT. 

^^J^era'r Or. T»- IVataon-'WllTiarni*-'? Oaae of Oxptin TsTeiix-ftia *lno t-o 

RnXxenoidal Rinualtia treated by T^ifl'ex'erk tlal Rscploratioo. K. A- Xt- 

AVallace z Tixe Ideal Treatxnorxt of Qxiinay Immediate XSxxxxcleatfon. 

Oiecxxaaioxx : ''PHe Itelation between Tranma axxd Tixberxsixioala* eaj>ecsl— 
ally froxxx the view of Oom j>enaation axxd Acscideixt Xnanrance-. 

Or. AT. Tatteraall, It. Milne, and l>r. O, May. 

T»ax»er« on X^^aetora in the Olocbexniatry of Txxberomoaia z Or. O. R. T- 

Oxxrrell : The 'Thera cxenflo Valxxe of the Tleavy Metala. Or. .T. C3. 33toyle z 

'I’ho Rernxxi CaJelnxn ixi JECpcperimetital TxxbercutoaiK. Or. W. XT. Tytler ; 

The 'J’xxbercixl in -active p’racstioxx of the Tnlierolo TXaoillna. 

OiecuaaioTi : XJl t ra- violet 1-tay, and the General X*nl*lio, TPx-of. W - IS. 
Otpcon >intl I>i-- <-Z. 11. TCeald, 

1 >ia<*nMs 4 toit z 'I'he Valntioi the Ureeent Mwfchoda ofOontrol of Infeotioxte 

Itiecaaee (o> Tlte <':‘oiitrol of *Smal l-i»oxf . l>r. I d. Xta.icibrxxann, Or. d. 

At- ACartiri, I>r T. XC. XTill, Or- It- I*. Garroa-, Ox'- It- X3. I..ow, and 
l>r. C. XC. Millar*!. («»> The Control of Scarlet T**evex‘ and Oi i*h tl i ei‘ia . 
Or*. Tt. A. O’Orlen, I>r. J. CT. Ifor-bea, Or. ti. A. I. X^etera, an*l Or. 15- Ti- 
lt- IJarriesi. — 

X>ij-*cn««* lon(« : (I> Ited-nt Adx-ancoa in Oia^noafa an<l Tj-eatment of . 

XTnman TXelmintlnaaia. J.,?ent.-Colonel Clayton X^ane. (2) 'Tranerniaaioia j 
of XCala-as^ar. 1 >r. C. M. Wexiyon. . , *! 

Oiacna^ton : IX f Mt ipt-ical A-»lJf*c-te* of Xilear* x-ef;jax'd i n jj; tin* lAwatiire e xxd 

Treattne.nt of l>i-c>j»«y- 1 »r- .7. I>, Coinrie. 

r»ax>era r I>r. 3-C. 17. William^: Welah I*J*y**lciana and the Ttenais^^ance. — 
Or. .7. O. Itrdlei-it* n : 'flie Cl i*<t.* *r-v of S«*arlet fever- — I>r. 3*. 1 ■> i v'ex-x*«a Z 

'The YVelP^li X*l»y an-ian in tin* Midille Ait.ia. — C:. .7. »- Tlioinin*on ; Th»- 
ITIatoi'V' and T-ox e «vr Oun-ltona Itarlr. 

TliacnuMion : Itec-eiit Arl-v'i»noe« in th«' Afedfr-al 'I'reatment of C-nwtiie 
Ittaea-sea. Ox*. A- X'- XCnT*.t and J ir. T’. 1. Xtennett : 'I'r ••atment l»y I >let 
and 1 iriJ^H. 

y/iTr >*ecf**y, .fxtly 2<>. 

At TO /* - M . 1 >i(HC«ws*ioxi : Tlie I'reven tion an<I Treatment- of Oifili tViex'ia. 

l>r. jr. X>. Xtollcaton, I »r. .7. G- i**orl>e», Ot*. JSC- W. CoodalJ. and Ox*. J- 

l>iKcn«sdon z 'I’lm I>iai^no*<tw mnl Treatment of Sterility. 1 >r. A. TC. 
G 1 lea, l>r. S. T'orat.* i l-ri*. anrt IC . AC. AVallcer- 

Oiacnaaion z The X> * tl**r«Ti t ial Oiat*noaia and Tr-catnient •>r Cerebral 
States conae<|xtent ni»oix lie«i.d Jn.inrie**, Or. C. 1*. Sy»»i«»n*l«, Ox*. C- 

TVoratex - 1 >ron»iC>x t, 'Tx*ott**r, J >r. It. I>. Oxlleajne, I>r. I>. AloAljiln**, 

axxd Or- O. Itiddoelx. 

Oiaelxaaion : A^aristt ic>n» in the fnfe*«tinal 3f*’loi*j» trt Tlealtli and C-bronlr 
T>iaeaae. JPx’of. d. C'rxncsVrabanlc , Sir Thomxxa Uoid**r, Itt-, Sir 'I'tionxaa 
ll««uaton, I»iror. J. 31- Oible, Or. A. X**. ». Slndden, Or. F*, <.!arro<l, and 

Or. C- 15. T>txlxos. 

Oiacnaafon : X'olicmarxn'a laelxxx'mic Con tractxire, w i tl* »Hi*ecial refat*. 
ence t*» Tx'eatxxien t. Sir Xtoberl -Tones, XTt. , S. AT ld<i let oxx, axxd A- 11- 

Oiacnaaioxx : Clironie TCejiliritta in Clxll<iln.*o<i. l>r. .1. < Sfeanee, 3L>r. 
XT. T. A.dxby, axid l>f-. Tt- 1* Ca|x«in. 

I>l*<exxaal«»n : Ttie 35tiolo|acy tif G la\i**oxxxa- W. 

TXetnleraon. and AT- 11. 3.Ca**»xian- 

T*ajM*r t A. TT. T^ev^- ; Teleacot^iz* Sij*'c*tM.<.*lea . 

Oi*e>naa|iin z ixraixiajaje ot llx-alri Al*se»#aa. Sir I*ert-y* Sar^^ent 
It- Seott. 

X'aiair r XC. 1 >. IXavis: C»*inr:****. of tlx** Uar at ti^injr f* exn Vrixetnrea of tie- 
Sic nil. 

Oiaen*. Mlona ; A fter-efleet 9- of SxxrK»<-‘*tl T^rooexlnrea on Caaea of Tnl 
xrixniarv 'X'nl*erenlo«ia. A. T. TCilwarda and J > 1 -. X**. G- Clxaxnll*.' t . 

Tn I ►erou.loaia aa seen l*y the Geneia! X-*raeti tionex*. 1 >r. JR.. C'ameron 
and Or- A, IC. Ivenixedy. 

l>ls+t 5 naaion z Tlxe Teax'hiny* of ITyi^leni*. l>r- TV- W- •Tawdeaotx a*i«l Oi . 
Tl. Xi. Itraefeenbnry. « 

At T<7 A.M. to T2 >z<>oM'. — -Oiaexxaaiotx z The P'allaoy of Ut—raye ixx At* 
doixiixxal 3>ia«^no»*ia. II. .9. X’at-eraoxx, I>x-. W. XIema»»»an— lolxnaon, and 
ITr. A. X*^, TInrat. 

At T2 jsroojKr,. — XTIacixealon z Tl»e Treatment -of Gan^renn. w- i". 
TTanxlley, 1^. Tixrnex*, aixd BJ. O. Sleainpter. ■ *- 

Jf-r~i€ictrt/, JTre/y 2T- 

At lO N.M. 1 >lMm.f>M»ion : Axxnle TO'ejxlxri ti». l*rOf. T- O. M-r»Oihea«i. 

Or. 3T. J.. 3*e1y. 3.>r- T- X. lCeTxii«*.tt, Or. TJ . GaixxMboi'Oxi j?h, axxd Or. U. 1- 

ACoK.exn«^le tVallane. 

Oisen-xsioTX : I*aTxor>eat itia. J. W. O. Grant and Or. A, 3*', Unrat. 
X»aj:»er« z IProf- W. W. Chlixmax* : Aoute Condftfo-na in the f-ow^-r 

Abdoxxxen of the F'omale. — Id. Williama: 'ITxe Aonte,g»et vie- Or. G- <*• 

Warxl z Xtadlxxrxx Tbex-a'i>y in Caret noma of the Oervlx TDrtarl x an Atialy*'!-*- 
of the Uewxilte obfcaltxo*'l at tlxe Woxnen'a OoeTxital l»x TtCew "Vorlit. *---•»» - 
1C. F*. ACiii-ray : ITarllnm ixx the Treatment of (^arcinoxxia Qervio.is »»**'•* 

Xntraetahle jMenox*r7xap:Ja . f>r- -.X- Yoxxn^s, T'x-Ofrmioaie -and Tx-^af xxx«.-ri t "* 

the Albujrnf tx txria of I'resjfnarKsy . • 

Olwcnxasion : The JKarly Treatment of the 'ji>«yd3»oi*e«A <9?^ T^syeli* 
nexxroeea. Or. A. M^elen fCoyle, Or. IS*. Maipother, Or. 

Or. Mary 3R, 33arltaa. Or, It. O- Gordon, T>r. Jf , Oeea,. and I>r. I. S- 

OiMxansdon ; The Ifallinf; TTirth Ttate in Ita Tarloha Ac*X»«nctta*— (*/»’) 
Oio3o«rfral, Aarxeot, IS'. A. 1C. Orew. (h> The IBoOhdmCo AHr»;**-b 

Trof- W- jr. Ttobex*t«, (»?> The Medfoxtl Aax>oot, Sir Thomae BCotder. lit 

and T.ady JCarx-ett. ' 

OlHextaafoxt : Urticaria. l>r. A. M. Hallam 4knd Or- FSF . W. JfTarbrr, 
3Paper« J I>r. *1. C. G. Seinon z Sotxttar^e Steam CSSatxt'bry^'n Th’x-xo'd e- 

lo«y. Or. .T. ». M. Wiafey z Tbatllnxxx JBTdlatldh In tXxe ‘ 

Itlxxjgzworxn. Or. TV. J. mionovan i Salvarean ICl-eft^SOt a a«d ’ 

12 vrooar. — l>lacnxa«if on s The 3>iaimo>de of .XTreterith Cxdhtxii. *« . * ’ 

t'utlei t«>«*^ Or. JtC. 0. 0. May-ra, iC. »*. WaJh*-**, -if . » . and »* 


T>nUe.3Clder, T. 


an< 




SATUTROAY, 551, x^>23. 


OONTTENTTS . i>aoe 

The Orifi^in a . n.d I^rogfireass o £ AS & nlcind . Jt 3 y J . R - 1 *S 

I ^ omo^eneous Re Act ions of Or^Anic Oompounds , F 3 y 

Rcof - T . 1 W *. X - owry , R . R . S . ..... «*7 

OleAningr CoaI fojr the JMLArlcet - liy C . I-lAhherjAm . BB 

The -ZeemAn Effect ...... f >0 

In.<leA Eiolojgomm - - . . 

Ovtr Boohshelf . . . . - - . Ol 

X^etters to the Editor : 

IVTiT * i \ fi : c * : ■?CattivAl .anti A rtifioial . A .. l ^ dAllocl : E , 

E . R . S . ....... 04 

F^acriril Zcth-iok and Flcad Indices . Etrof . Oriffith 

Taylor ; r > r - A . C . Raddon , E . R . S . . . 

Tile J <<- f 1 ec:tion of from C ilnss and C ^ viarta : 

Erof - T . JHC . TAby , J - Shearer , and R . Bin^hAnn Od 

A Cr«vrtesian lt > i'\-er FC?t j>*.*riment , Erof . John 

Satterly ....... 07 

n ' lit - Sjiectmtn of Ionised ir ^ odiiim . Erof . E . IX . 

Revirman ....... 07 

IVIonom olooxila r — B . C . J . G . ICnig|:ht and 

E . StAniberger ...... 07 

The Geophysical Institute at Bergen . Erof . 

O ' A.rcy W . Thompson , d . B ., E . R . S . ... OH 

Rstterogeneity of Steel Ingots . l^v E . C . T . . . lOO 

Obituary x 

Erof . E . IMC . Oroolcshanlc . 33 y Erof - R . T . Mew-lett 102 
Ne’ws and Vie ’ W’S - - - - - -1 03 

Our Astronomical Oolumn ..... lOH 

Research Items lOO 

‘ The Rational Ehysical I . aboratory , Teddington . 1 isr — 

si * jr : c ::: tioi*j ki ' V ' 'mic Oxc ^^ rjsxt BoA . ar > . . .11 

The Empire l^arlceting Board and Scientific Research 1 1 
Oni - v'ersity and EducAtional Intelligence . . .11 

f OAlendAT of Customs And EestrvAls - - . - 1 1 

' Societies And Academies . . . . .11 

^ OfEcial Euhlications Recei-ved . . . .11 

} X>iAry of Societies and Conferences ... 120 


$ 0 ) 01 to 


TTJRJS 




TTlic Origj-in sLxid of :Mta.nlc:in<l. 

^j^OlIEISrOTC f>o wTi'fcin.g^ it>6i own oj3it>a.j>H <ii<i 

^ it no<> *oooA,sion a^rinos reviow old «Lnd 

a.X>j>a,ironf-ly ost.£cl:>liBliod wit-h Sb roadinoss 

•fco -felxem in. favour- of nouroomorK, 

^cjually it> in dnt^r of aoionoo -fco -warilQpi^' 

and uri-fcli. oiroumaj^oct-ion leaf/ it. l^avo tlxo solid 
trade. 'Tire origin aird -prog^rosa of nranlcind lnav<5 
Ixson tlio sul>jc50t of t-wo rooent Hpooulationn >vhicli- 
invites and demand clo»e scrutiny . 

A.ooordinjg as tlrciy Have laid stress upon one or 
otHor special c?Haraoter oonxmon to nian and tHe 
primates, various investi^^ators Have placed tHe 
origin of Humanity at different points iix tHe 
evolution of tHe primate stock:, Hut tHe drift of 
opinion Has l>een to associate Him closely 'W'itH 


tHe gpreat antHropoid apes. THis close association 
is now- contested Hy f^rof. Henry I^airfield OsHom, 
wHo Has recently stated tHat no excistin.^ form of 
antHropoid ax>e is even remotely related to tHe 
stock u'HioH i^ave rise to man and tHat tHese 
animals “ constitute a separate HrancH of tHe 
^reat division of primates, not only inferior to 
tHe JEfomiixida? Hut totally d isconneoted from. tHe 
Hunran family from its earliest infancy.** A.s I>r.* 


W. KL. Orei^ory Has x>ut it. 


“ I^rofessor OsHom Holds tHat tHe existing apes 
Have ape Hrains and ape minds, adapted for life 
in tli^e forest ; tHat tHey xvalk on all fours ; tHat tHe 
liunxan foot sHo'Ws no evidence of derivation fronx 
an arHoreal tyjxe ; tHat vrHen men elimH tHey do 
so in aix au.^k'ward uxx-ape-like fasHion j tHat tHe 
T^eandertHal race Had descended from tHousands 
of i^enLCii'ations of uprig:Ht-’walkin|^ men ; and ffnally, 
tHat max A uras already a tool-nxaking:, ixxtelli^ent 
Hein^ iix tHe Hliocene epocH, certainly mopg? tHaxx- 
one million years a^o.” 


of Java is rxo longer to He regarded 
as an * ape-man * lixxk. Hut as a true * pro-xxxaxx,* 
u'alking erect and capaHle of Human speecH axxd 
tHougHt. 

T*rof. OsHorn*s tlxrovring Hack of tHe origin of 
tHe Human stonx to a far distant past, Ixefore tHo 
antHropoid stock Had diverged. Has Heen stoutly 
com Hated Hy X>r_ W. IC. O-regory, 'wHo considers 
tHat tHe line of man*s distinctive evolution struck 
off from tHe primitive cHimpansee— -gorilla group, 
and tHat its origin can reasonaHly He looked for 
** somevrHere veitHin tHe kno’W'n range of tHe 
antHropoid group in tHe l^fliooene and IPliocene., 
tHat is, some wH ere Hetween ViTestem lE^urope and 
XHastem In His znore recent writings 

, Osls^rn deffnitely accepted - tHe remote artK^nBa.! 
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ancestry of man, and teraeos t>Ho common characters 
of man and modern ajics to inheritance from a 
* nentral ’ stoclc which ex:isted in Oligocene and 
Eocene times ; so that the differences he tween 
the i>rotagonists are reduced to two matters of 
interpretation : the age of the origin of the hnnxan 
^^j^och, and the distinctive characters of the commion 
stem from which’^have hranched nnon and the great 
anthrox>oids . 

Jt is clear that every scraii of evidence mnst he 
hronght to hear on the prohlem. In liis Honxanes 
lectnre on I^alaeontology and the Evolntion of 
^Vlan,’*'*^ delivered on !]Vlay 4, I*rof. I>. IM'. 3. Watson, 
without dealing in any w’-ay w’-ith the disenssion 
w^hich has hoen proceeding in the United States, 
analyses the significance of the fossil evidence of 
man’s origin. Eonxxding xxpon the palaeontological 
evidence of evolntion, he deducc^s certain generalisa- 
tions, and tw^o of these iix particxilar he applies to 
the interpretatioxi of man’s origin, namedy, that 

the evolntion of an organ follows the same coxxrse 
in closely related hnt independent stochs,” and 
that evolntionary changes in structure may he, 
and perhaps geixerally are, such as to produce 
greater mechanical fitixess for the special mode of 
life of the aninxals considered.” 

In the result I*rof. Watsoix finds that modern 
anthropoid apes have specialised in arhoreal life, 
while rrvexav has also heconxe modified in a direction 
of his own, as his lower limhs have assumed the 
w'hole functions of progression and his arms have 
heen freed for handling food and tools. But each 
group hears in its hroad chest and far-flung arnxs, 
as well as in other hodily structures, evidence of 
descent fronx ** an ancestral great ape, differing 
from motlem forms in his less intense hrachiating 
specialisations . ” 

Ouriously enough, Brof. W^^atson’s palaeonto- 
logical generalisations liave some hearing upon 
the second speculation xvhich scientific investigators 
have recently heen invited to consider ; this deals 
not w^ith the origin hut w'ith the progress of man- 
hind. In his Huxley Memorial I-cscturc, Oonver- 
sion in Science,”®* delivered on the same day as the 
Itomanes Uecture, Brof. O. Elliot Smith stands 
forth as the champioxx of the principle of diffusion 
of culture in ethnological science and the relentless 
opponent of any speculatioxi which would seek to 
interpret res€-xnhlaixc<. in manners and heliefs as 
an outcome of sixnilarity of circumstances. He 


* " ralj8ROt*t.olou:v a.T»cl t.l’ie 
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regards the hesitancy of soientiffo men to adopt 
a xxewr generalisation as a function of old nge 
and traditioxxal ohsession, and loohs with hope 
to young men jready to exnharh on newr adven- 
tures which sf^m ha»ax!)Aous to their elders - 
But neither the hazard nor the novelty of , 
an adventure is a xneasure of its merit, i^GXxd to 
nxost the tost of an hypothesis w^ill he its fitness 
to explain all the facts, halaixced with its proh- 
ahility relative to knowledge already regajrded as 
secure - 

That diffusioix of culture is as likely to he widely 
sigxxificant iix etlinological science as is dispersal of 
species in hiology, can scarcely he gainsaid, and 
Brof. Elliot Sxnith does well to emphasise 
importance- To argxxe his case for dispersal, 
hiologisf must show that the charaoteirs upon which 
he founds are significant of heredity, and can have 
arisen in xxo other Avay. So the proof of diffusioix 
of cultuie must lie in coml>inatioxxs of symbols or 
heliefs or in detailed agieeinents wliich point un- 
hesitatingly to an ancestral source and can have 
no other origin. 

Brof. Elliot Snxith is unwrilling to adxnit tlie 
possibility of fitny other origin. He regards as a 

reckless travesty of logic and coxxsisteixey the 
idea that in similar circumstances similar customs 
and invoixtioixs may arise. But on this matter 
hiology has something to say. Brof. Watson finds 
it to he a general principle of palssoxxtologioal evohi- 
tion that the evolutiorx of an organ folloxvs the 
same course in closely related hut independent 
stocks,” and it is one of the striking discoveries 
of modem zoology that * convergent ovolutioix * is a 
more general phenomenon than had hoen suspected ; 
that, indeed, similar circumstaixoes do often call 
forth similar structural reactions, oven in unreiateci 
animals. Surely it woxild he irrational to ignore 
in mental processes or in social development a 
biological principle w'hich app'li^^ »o w"idely to 
structural development. 

With the merits of Brof. Elliot Smith's im- 
mediate application of the principle of diffusion 
of culture, the thesis that ** the civilisation of the 
whole world was inspired by Egypt,” that ” not 
only Orete and Syria, hut Mesopota^tnia and India, 
j^Vfrica and Europe, and indirectly the rest of Asia, 
Oceania and America derived their cultural capital 
from the same source,” we cxre not hexre oonoerned, 
hut in ignoring a hroad biological principle there 
is a danger that dogma may replac^e dogma. The 
final scientific criterion must he 3E*rove all things ; 
hold fast that w^hich is good.” 

JT. 
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Hoxxio^ctJrxeous R«^A.€rt:ion3 o£ Oir^a^nio 
Oosxif>oijm<i&. 

T*7i^ JIi!£ JS<> m,<^e;ri<e<y9JLS Cyryc^rhic^ JEt^ctction^s 
f'r€>m, tHe, »y I*rof . 

JB’. O. ]R.ice. (AxTioricteuii. ObL^na.ioa.1 Sooiotiy llVtoxxo- 
^cb^pK Sorlcss.) SIT, (ISTow York : Tlio 

01:ier]Ci.j.ocfcrl C«tt>a»lo|g Oo., Into. ; T-*on<5loia : -Aj't>lxti:r IB* ^ 
Sirci, X02S,) S doUa^rs. 

I UST rooeJOL'fc yeebrs zw.«oH a»t>t>ont>ion. ba^a l>e©i:i. givoix -fco 
tbe atixxdy of botero^ojMOus octliarlysia, AxiLci ^roa-^fc 
iva^noos bavo boon naado in onr IcnoAJtrloci^^o of t>bo 
Elxxonoo of aiirfaooa in promot^ing obomioal oban^o. 
r-of. IXico’s proson-fc ^vorJk providos a TJ^roloomo 
E^mindor of fbo irripoirfcanoo of t>bc! oomplomon^iary 
l^roblom. of boxnogonooxis csafaly^sis, sinco, as bo 
►oinfcs 0 X 1 -fc iix bis inirirodnoXion , organio oomponnds 
ofton non -roaot-i VO wbon frood from oafalystis, 
^xit> nn<lerie^o r-ajiid cbarij^o xvbon fbo nocossary 
a,t>alysf. is snppliod- -A^s illnst-raCions of fbis non- 
acit-ivify bo oitos tbo caso of ofbylono and broraino, 
irbiob “ pract/ioally ooaso "to roact xvbon dry and 
^xclosod by * non-xx'J^*' ’ walls of paraflin vrax:,** 
ad tibo analo| 5 ons pbcsnomona xvboroby Ibo oon- 
forsioix of xxitrT’ooampbor t>o "Llio psovido fornx aixd t»bo 
^iifonxerism of koto-onol asoniors ” aro arrostod 
^bon “fcboso siibst;ancos aro ■“ froo from oat>aIyst>s and 
aolosod in a vossol wit.b ixon -polar walls,*' A. foxv 
rcopt-ional oasos, snob as t>bo raoonxisa-tion of 
xono and t/bo fbormal docom-^iositiion of aoot-ono, 
P' wbiob obomioal olianges appoar t>o t>alco plaoo in 
^o vaponr pbaso at; olovafod t;omporat>nrc^ in fbo 
Ixsonoo of a o analyst;, aro, bowovor, dosoribod in t;bo 
xal paragraph of t»bo book. In gonoral, fboroforo, 

^ is admit/tod t>bat> organic roadions, wbicb normally 
Dood only xindor fbo infixxonoo of a cat.alyst>, may 
^so t/ako plaoo in Ibo absonco of a oalalysl wbon 
ollisions of oxcooplional violonoo oconr, 

Tbo oonxmonosl calalysis for bomogonoons 

Beanie roadions aro acids and basos, ]E*rof. Hioo 
fors lo doscribo Iboso Iransformalions as laking 
** nndor Ibo inflwonoo of Hydrogen and 

Ry dr oxcyl ions ** ; bnt> Ibis paraphrase (wbiob is a 
^gaey from Ibo period wbon Ibo sindy of dilnio 
noons soln lions Ibroalonod lo monopolise Ibo 
sxiorosi of physical obenxisis) inirodneos bmilalions 
I^Hioh arc novtr goxxorally admillod lo be bolb 
^xjnslibed and xinnocessaxy . Indeed, xnany of Ibo 
posi dranxalio ilXnsIralions of calalysis, snob as Ibo 
dialysis of Ibe mbiarolalion of, nilrooampbor by 
bio addilion of 1 pair! of piperidine lo lOO million 
&/rIs of benasene, wbiob ]Prof, Hiee piles in bis 
aaplor on isomeric obange; bave been obsorxjed in 
a-bydrons sol-v^enba and , wilb nilrogenons bases, 
bTo, aOlM^v Voat.1 XStSiJ 


vmder eondiHons Wbicb do nol encourage tbe view 
Ibal Ibe adivo oalalysl is Ibo bydroacyl ion. 
^gain, il is Ibeory ralbor Iban oaeperimoni w'bicb 
limits Ibo calalylic aolivily of an acid lo Ibo 
hydrogen ioxxs produced from il, w^bon Ibo molocxxlos 
of a sirong acid may bo ovon bdlor calalysis Iban 
ils ions, for oacample, for Iboso Iransfomxalioxxs in 
W'bicb Ibo migralion of a prolon is Ibo ossonlial 
f oaluro - 

IFVom Ibis poixxl of viexv, definite progress "was 
made -wbon IXronsIod pointed oul Ibal Ibo modern 
dofinilion of an acid as a sulislanoc wbicb is able 
lo give a prolon lo a base, leads logically lo Ibo 
conclusion Ibal Ibo axxion of a weak acid mxisl bo 
classed as a base, and Ibo kalion of a -weak nilro- 
gonous base xnusi bo classed as an acid, since one 
can acoopi aixd Ibe olbor can give a prolon, “Wbon, 
Iborof ore, 'ammonia and aoolic acid inlorapi lo form 
ammonium aoolalo, Ibo functions of Ibo Iw'o 
radicals aro reversed, Ibo basic molecule of ammoxxia 
becoming acidic iix Ibo ammonium ion, and Ibo 
acidic molecule of acdic acid becoming basic in Ibo 
aoolalo ioxx, b!JxcporimonIal j| usiificalion for Ibis 
vioxv has boon found bx Ilaw^son's roconl sixxdios of 
oalalysls by acids in Ibo presence of Iboir sails, and 
in Ibo w’-ork done in Ooj>onbagon and in Oambridge 
on Ibo calalysis of Ibo isomoric changes w'bicb give 
rise lo Ilxo mularolalion of glucose. 

Those studies aro of value mainly because Iboy 
bavo provided numerical data for Ibe catalytic 
powder of Ibe various molecules and ioxxs w-bicb can 
give or accept a prolon, Trof, Hice, bow'ever, is 
not yol prepared to give up Ibo idea that Ibe 
* hydrogen ion * is Ibo unic^xxo oalalysl for Iboso 
Iransfornxalions, and has Ibereforo pul foxrwaxxi a 
xnodificalion of X-apwoi^Ib's earlier Ibeory Ibal a 
minute Iraco of anhydrous hydrogen ions is solely 
xresponsible for Ibe catalysis. Irlioe’s * dry hydro- 
gen ions,* bow^ever, are no longer Ibe naked protons 
or stripped atoms of Ibe earlier Ibeory (wbicb bave 
a beat of by dr alioxx of 200,000 calories, according to 
Ibe calculations of ITajans), but are defined as . 
** having a beat of bydralion. of 20,0CX> calorics pear 
molecule.** They aro, Iberefoxre, purely Ibermo- 
dynaxnic concoplioxxs, to wbicb no precise obexnical 
com position can be assigned, and in Ibis foxrxn Ibeir 
mibly is not likely to be groat, 

3E*rof- nice is, bowevor, sucb a bebever in IbeT 
Xxolency of bydrogoxx and bydroxcyl ions tbal in b^ -j 
openixxg paragraph be expresses Ibe opinion Ibal 
seexns lio bo not allogelber oniside Ibe bounds Off 
pd^mfibiby tbal all slow reactions^ "wbieb sire reallcs?^ 
bomogimeons, will fall into class.** Tbns, in a 

subseqi^uenl chapter be snggeals Ibal I>be reversible 
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.7V^-cliloi'oa,c*ot».niliclo doponclfc* oia sl wiTi:xiilta.n€SO«s 
oollisioxi of «. ’ li>^<li“o^e>xi ion «tt> tiio aa.xnixio ^t*o\ij> «i.n.ci 
a, oliloriclo ion a,t tHo /xxr-c* ^>o«it>ion, ' ’ and, 'w-Hc^n 
I'e^foT-rini:? to tfio Boolcmann inv€?T*sion, Ho o>cj>roseos 
tlio viow tHat tlio action Txia>^ the^n Ho- T'o^aT'ciod 
as sin:iiple’^ H 2 V^clx-ogon-ir>n oatal>^sis . * ’ 'X'Horo is, ho^w'- 
ovor, no roal ’•j nstifioation , oitHoi' tlioorotioal or 
ox:j3orimontal, fox* snp>|30sixxg tlxat all Ixomogorxoons 
oatal 3 ?^sis can t>o roclnood to a single t>^j[.>o, sirioo tHo 
xnntarotation of Hox*>’llimxx Hoxxzojv^lcaxxx j^lioi', ’wHioli 
is cataljrsod l>y aoififtono aixd xiix loroform , cloar-l^y' 
do330ixds on tlio aHilit^^ of tHoso snHstancos to fomx 
co-ordination ooxnj;>oiinds w’^itH tlio motal, axid is in 
a totally^ diflroroxxt category- fronx tlxo xn ntarotation 
of Hoxxssojv'lcaxn.^pHor , x^'iiic^li is a t^rjxical jirototro^iic 
olxaxxgo,^ for w^liicli acids aix<l liases jxroxrido tlxo 
necessary catal^^'sis. The fa.ct that, ixx general, it 
is ixecessar^^ to yirovide art rjrf'iil ex'rhrl ct. in 

terms of Xironstod’s definition, ixx ox-dor to hrixxg 
ahoxit changes of the latter tvyio, is a recoxxt dis- 
covor^'-, w*hich ma^?* yxc-rhayis fixxd a jplace in later 
editions of the yiresont volmxxe. 

Jn additioix to th<^ ^irohlenis of hoxxiogerieoxxs 
oatalj;,^sis, 'W^hich ax*e so cfoxisyiio lions in the ohay>tc?rs 
on isoxxxoric change and oxx h.vdrol vsis, an acscoimt is 
given under ajifxrojxriatc? li<»adLixgs of tlio reactions 
of alijxlxatic SLt:x<^ aromatic hjt'^lrocar hons, and of 
the varioxis ^ coxxdexisat ioxxs ’ and ‘ transform at ioixs * 
"W'liich yxlay' sncli axx iixxyxox-tarit jxarf. itx ox’ganio 
clxenxistry. Thxxs, a valxialile sixnimary is given of 
the' vfc'oric of, tlollemaxx and tlie more?: i*e<?exxt ^'orlv. 
of X'''raixcis, JFfill, axxd dohixston on hens&erie sxihsti- 
tnti<^xx ; and, althoxigli very little yihysico-ohem ieal 
'W'orlt lias yet heexx done on snhstitxi tion and <^on- 
dexxsation ixx ox'ganic coxxiyionnds, it is useful to 
have these yirocesses reviewed in the light of raxJV' 
material for fxitxire research. 

The aixthor has xxot atterxiyited to discuss ixx 
det^ail the ixxtlxience on organic clienxistry of the 
discovery of the electroxxic strxK-tnro of niattc-r ; 
hxit this oxxiission has xnade it easier to coixcexitrato 
attexxtion on the f ixxidairnexxtal yirohleixis wliich form 
the Txxaixx sixhject .of the hook, and the aixthor xxiay 
he coxxgratixlated oit the sxiocess which lie has 
obtained in i^reseixtixxg these ixx axx attx'activc^ axid 
ixsefixl fornx to tlie reade^rs of his nx ox i ograyx h , The 

ayxj^arance of this work is jxartioxjlax*ly oyxfiortxine, 
Xxx view' of the fact that I^of- Xtice has jiroxnised to 
yiart in a gexx<TX-al xliscixssion oxx homogeneotxs 
Catalysis, whicli it is yxroixosed to hold at C.’ara hx-i dge 
at the xmd of BeyiH^rn her, under thx^ aus|xices of the 
XTaraday Society. 

'T. M. X^owxitY- 


Coir* 

M^inikin. 310 - 4-30 jxlates. <X-rondon : XSxTXiest 

Heixxx, Ltd-, loss.) net. 

X IT it can he said of any xxxachino or yirooese that 
there is money in it, there follow's the certainty 
that it Avill attract the attention of the coxxxxxxercial 
man, and he is sxxxre .to hring to his aid the englixeer. 
Th e tx^^o actixxg together foxrm a very stroxxg ooxxx- 
hination, xvlxose efforts more often than not hestow 
some hexxefit oix the ordixxary ymhlic. IBooks such 
as that under revievt" are cximxxxoixly records of the 
achievemeixts of such ooxxx hinations, although they 
are w^rittexx ixx techixical language so diifioult %o 
understand hy the av<?rage readier. \ 

It has l>een known for a loixg tixxie tliat it y>a;^s 
to clean coal foi* the market, axxd at yiraotically 
every colliery ixx C-lreat liritain soxne effort has heexx 
nxade in the yxast to cleaxx all the larger sizes of coal ; 
l>ut never liefore lias so much attcxition heexx given 
to the treatixxexi tr x>f the smaller sizes, that is, all 
tlie c-oal |>x’oduce<l at the mine It'^ss tlian t xvo iixcli 
eulies, than is Ix^iiig <l<>?ie xxt the yxresent tixxxe. Tlu* 
sizing, sfxrting, aii<l olexxiiiixg of eoal rniglit he all 
grouyxed uxxder oii<* title arid called ^ eoal dressing,’ 
hut tliis term xx'ixuld l>e far too wide to ayxply iti 
file yiroseixt ixistaixee, for the ixutlior dexxls only w-it h 
the smaller sizer's ; axxd although lie has ealled his 
hook JVIotlertx C "oal- 'Washing T^i'actiee,*"* he giv*es 
soxxie idea of tlio new-ex- yxrocsesses w'lixc^h,sMilrfln *x<>t 
iiivolv€‘s the use of w-atex*. In addition to th«' x-esults 
of til** authox-’s ow'ix i>eri<*xxce, thex-e is inforxnafiou 
colle**t**d from many <liffereTit soxirces, sueh as th*' 
t raixsixotions of tlie sciexxtifie societies, the teohni<*al 
yxx'css, jiortioTxs of toct- hooks, and ad vex*tlsixxg litera- 
ture, and th*' w hole of these sources of ixxfornxat ion 
is rax'ely avaiitxhle ex:cey>t to the privileged few who 
xxxay have a w^ell-ecj; uipped techrxioal library at haxid . 

fine of the soxxx'oes of ixx form atioxx mentioneil 
xxhove is of coxnparatively recoxxt growth- It 
arises from the ixxoderxx tendency hy h*5|*x» w^ho 
manufacture nxachinery, to employ men oxx the 
staffs w ho have received a souxxd technical traiitiixig- 
JVtany of the nxore progressive ffrms have their owxi 
research dc'partxxxexxts, wherein xmivex^ity trainc<i 
xnerv strive to iixi prove old machixxes, or to devise' 
new"' oxxes, for special hranchc^s of indtxstry. AVhcxi- 
ever a new machine, . or an old model improved, 
apfxears oxx the market, it is acoompahied hy w^*^ll- 
w^ritten descriptions, nsnally -well illixstratcsd, whi<‘l> 
explain in a lucid way the principlea ixnderlyiixg its 
operation, and, after znaklhg dne allowance for 
possible commercial bias, it is axsxrpti^fng hpw much 
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rxfoiTMia-'fciom is a,va.il«b’k>le iio s^HLypne in-fcorcss-fco^i, fr-oiaa 
soiiiToe ofitUoci ^i.vojc-’fcislri.jg ’^'tcsra-tyTOTo . 

THo oj3.s.x>li^3re <^€»€i/l siaooossivoly wiiila. ^gscELe^jratl 

o3nsi<ic»rs»tiioTi.s, "fcihe* fowildiat^g oorxsteiaotiidxx ixivolvod, 
Ho ebssoatxxHly of jaaa.t;oiria,X fio Ho 'fcroa.'fcod m. fo«^- .' 
ioj3j>©i*s ; «bXiLci fHo firs-fc j!oooHa/x:iioo.l olox»orjLH» of 
fclewn.^ xxoQOSsobx-y, in flio sH^X>o of ws.^^5on--fcii>i;>ter^^ 
>nols:ofi olova-t*o:r»» oonvoyoirs, a,nci dostv o:5irt>irs,<:y^i?^" 
i^Hils-t t-His isT rnstinl^r <iosoirij>t>ivo^ “fcHo ^tTitiHoir 
ptolncios ra&n^r j>T'S.o'fcica*l Hinijs on tilito solocfion of 
^0.0 1 .. OJnia,j>tox* sc. <iisnxSsso» -fcHo snX>joc:t> of tHo 
zixx^ of ooclI -writ/lx ^roaut. IxTo-v-itiy , a. faot> 'wHioH is 
ItfHox* sm*j>»*isnx^ xtx \rio"w^ of -fcHo irri3>oT-t>a*xoo i-fc Has 
oonnosciori ooal-^wasHiTij^. Tf is, of oonrso, 

ISO -fcHati a far* largor* r*an^o.^;i^f sizios Holoxv 2 -inoH 
IlHos a-ro macio in 1 /H.o XUnitod. S'fca'fcos -blxan in‘Or*oat> 
rit>ain, Hui-t -fcHo snxailor* sis^os ar-o l>onnci fo r-ooi^^o 
01*0 ai>t»ont^iori irx i^T’itairx as 'fcixixo goos on. 

^loxv'in^ oHajxl-or* cloals ’W'i’LH XHo omsHin^ of ooat^®?' 

t cl i*oasons aro giArferx for fciiis |xi*aot/ioo, H^n'fc it> nxij^Hfc j 
xro Isoon xnacic^ moro oloa-x* tJxa-ti "LHo jxrirriarjy^ roason 
csmsiiixi^ XTX Oroat/ IKr’itaio is lyO Ixolyx soj^^ra-tio 
ei-l from £i,<i Horoo slialo. In t:/Ho XTixit^cMil Ktafos, 

ixsHing: is dorxc t^o assist, in t-iio sxxl>stit>xxt,ion of t,lxo 
,oliino for t,lxo xxxan, c^xxd jxorlia-ps mor€^ inx j>ort,aaE»i> 
fclU t,o sat.isfx "tHo ciox^axxcls of a marlcot croat>^^l 
oixlt>ivatoci l>y far>siglit,ocl otxj^inoors at, t>lio 
^xos, ‘in aciditioix t-o t-Ho sojxarafion of ooal and 
''rixo t.lioor>r of ooal‘^A?\’'aslxii.X|^ is noxti dis- 
tiHo t/lxoox*;y" of m inorals so]paratfioxx in 
siit,o axx old snHjooti axx<i is tio Ho foxixxd^%^ 

\ Hoolcs oxx nxixioral drossixxj^. THis jxorfion a&ds 
to t-Ho t,Jb€f?or 3 r of fHo sVxHjoot>, nor did flxo 
frlxor in fond it, fo do so ; Ixo, riglxfly', inolixdos it> 
an iixt>rodxxot>ioxx t>o t>Ho xxxosti imj>ort,axxt, jxart, of 
f Hoolc. 

of the book is to bo f 
' JVfodorxx l^lanHs 
^|ial 03 c:amx>los of d< 

airo 'W'oll dono, ooinjplo^i^ wi.t>H miaoH 
Exwin^^^ and 'j>H.ot«>gr*ai>lto ; Hxxf tiHo 
^ExoH ^l^lao'-fed loav-dii .^oxrxofHinj^ 

5 dosirod. It? is t?Ho 3 ^i^ne*xoo of t^H^o doscrljpt>ions 
i,t> Ho foxxnd o<jnfnsing. It> 3axay *not> soom “fco 

i»tit?e^ AvHat? is iiHo ordor in wHioH tiHo dosor:ij»*fions 
jplaood, and iiHo airran^omont? xxx^y 

ito a disfixrHin^ ofEoot; on t?|:xo xnindA’^p^- 
'ing tio oHiiain a oomfMroHonslxro viow of 
sHin^. - S'oir %lxis rroason its 'w-onld axxx>^' 
not? w3ritit>oix fox* sfndorxfs of mining 
I x>o^fion ooxToxs aHoixl? lOO pa^os, or aHont? ono- 
of -tHo 'wHolo worlic., wHioH in it>solf foimxs an 
|txrxxont> fjrxat? a olassifiLoafion of t>Ho oxj^Ht? 

| Havo Hoon aft^rn;p'feod, Hasod oaa fHo- ^onorai 
ISTo. V- 



Xrr*inoixxl€3S nndorl>ring t>lio most, im^l^prfani? ojfxOr&^dr 
in oaoH s^stom ; axx ax^an ^o:!^ont> anolx as fix at? sng* 
^osfod woxxld sixj^^ in^oasod fHo va^lno of fHo 

Hoolc. fo fHo sfxdll^nf a^raL fo flxo gs;onoral road or. 

*3Cgi^, xxso^nlno^ of fHo Ixooln rxxiglxf Havo H<xon 
, f nx'*fHojr‘ inoroasod Hy fHo inclnsioxx of a far groafor 
nnmHor of How six oof dia^rajn»> xvixicH aro, affor all, 
fixo mosf comx>rolxonsivo and ixxfonsiAro moarxs of 
oonxroying a oloar idoa of a oomjxlofo nxotlxod of 
froafxnonf , in any form of xnixxoral drossinjg. TTlxoro 
is soxTxof Hin^ Ho said for fixo Mno diagrams, wHioH , 
aXiy;;]LOix^H small, aro xrory HolpifriBH^jproHaHly mnolx 
rndro so fiiai\, ^ fiioy Had Hoorx rH^do lar^or and 
Indod iti'^^’^oldor form, I*^ollowin^ fix is is xxxx 
>nnf of fHo xxso of oonoonfrafinCg faHlos, a oom- 
jxarafixroly rooonf addif ion f o fHo lisf of ooaHdrossin^ 
ai>x>lianoos, f Hon^H vory woll Jkxrxown in 

of minoral drofi^in^ ;. Hixf if is s xxr orisir^ ^^ M^ ^ find 
fHis soofion jxlaood in fHo samo r li ii j^i f M 1 1 frofH 
Hof af ion, a sixHjoof of snoH onfsffi ^Horonoo 

in ^^Krinoijxlo as dosorwo isolaf raf moro 

oacfoxxsixro froafmonf , 

tfSTHoro'' aro cHax>fors on fHo draina^oV^^df ' w^asHod 
ooal, w^ifH Hinfs oxx fHo xxso of oonvoyors and olo- 
xrafors as do-'w^afeii'ixx/^ dovioos, and dosc^ifxf ions of 
^poox4^ raaolxirxos dosi^nod for fHls ;pt^ip]po^^ as woll 
as nofos on draixxago Hxxnlcors. THu^^JdpiHlomonf of 
fHo wasHin^ xv^ator Hy fHo oojgig|fi|||ljil^^y inoroasin^ 
Iporoonfajf^o of Hno ooaly dirf , ^^fetxown as slxxrry 
froxiHlos, is doalf wiflx, and fH^p«ll& is an olomonfary 
aOOOXXXXf of fHo fOSf ixXjg wa»:tfl 

fHo sinH axxd Hoaf fosf- '^^i^^»i(dfs aro , 

How" fHo fosf is a^jxliod, Hxrf flxoy sxxHor from fanlfy 
faHxxlafioxx. □D^Hs is a snHJcsof on-x^HioH an aiSooxxnf 
of fHtx comidofo soiorxfiHo oonf|^^ of a ’ w^asHory:!;; ^ 
mi^lxf Haxro, Hoon Hasod» fHis fosfinj^ 

sooms fo Ho ii^gf^ofHln^ fo fHo noods of 

foaoHofs in fHo ]^|iisfxri^ofioxx ofs^feixdfofxfsi ^ a^^i^Hly 
dosixaHlo zrxofHo^ j^oi^only nsof xrl .in d «^^^gy>Jfefc'g 

of a iplaxxf fo troa^b Tpe^vxU^T’ l>iif 

sHoxxld «dso Ho xxsod -rodSisfanf ly . f Ho^ 

worlcii>gK lifo of fHo wasHor 3 ||^|j|B malaco fHaf fHo^ 
is no alforaf ion in fHo 'wa^^9||j||ft|f|^ of 'fjHo; fna 
*:X?Ho xrarioxxs sf a^os. 'of f 

tlEed bjr «.ai jaab. *oir , tlife ”"^*-^^irw|i);i(T — |-' 

_wif H fHo w^^||!i^ary a;p39arafn^ and 's _ 
•«<2»*^fi®^3O£0^d nof Ho oosfXy aAsdr ; and fHocro is 
dfiiaHf fHaf in oa^paHio Hands snoH an 
wonJd jpay for ifs cajxifal cosf , njpHoojp, ax:id dojsh&oii^ 
fion ma ny fimos oxror, JL.afor on» oosfs and o* 
oommoroj^l maffors aro considorod. If Is . on fSbtii. 
^*^affor of oosfs f H.^^f so notnoloi xcnar^y Is^o < 3 li 093 xo f o Cbasjusf 
.fHo xnana^s^omonf of ooXliorioM^ a ipcainf 
Hoon sadly no£sloof^ stnoo fls^ yoar 1^1 
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JBiolojgrojriatm* 

cl^nG JS^wt^^ganrualft. / . JI^€Mh€>r 4 x.t€n’icL^ 

JB5ciidLi*fc O* Oliir. IBCiarsoli.. 
iv -+- t Sj^ririgen-, iOiiti.) 

ST jgol^ naO/irlKis.. 

r^KlS ** SJoologieoKoB A<Jj:*oaal>xioH ** i»s\xoci. , , fo;y" 

L DPVlo<il»nc3er' Ifor “fclicis 22oolo^icja«I Sooicsisy' of 
!fri3a«tn.y wa« b-ti in'sra.liia.Hlo w^orlc, 1>Titi ovon it»» 
3oi:ikcl o<iitiiork, i«B\ieKi irx lOlX, H&b loxx^ l>C50*x oia-fc-of- 
tio* Tlxo jproB^x^'fc worJk, ooxwLjpilocX lay !>**- HlijfBolx 
XJlxrcsohti, woxjilii l>o w^loomo if iti dicX ixo moxro t>]x€tix 
ko *t/lao jy\£Lc^a> of i>hart>* l*fc doos nxoro : ii> ooiaaj>ro- 
xxcIb a.11 “ ooizxob irivoB'fciga.troros, 

>ae ixB-frXxra-m. a.l> omixi j>a,rto ixxda-getnti - ’ * TTlie lixioB 
iixv'ostiij^a.t-ioix €fcro xxoav so ixi.a,ixy sLxici. so dive^r-ses t.l:x«tt> 
arci is <i«Lixg:e>i? of Hod^os grooving vip Ixofwoori. t>H.oxxx. 
xnL;y ^''orXtors foi-t>ixna.t>oly iosisti orx l>X'Cs*xlciTi^. 
roix^H tilxo Ijodj^cis, a-xxd it. is to liolj> tHoixi to oIslsjx 
ixcis w^itlx tHoir follo'W'-AV'orlcex's oix tlxci otlior* sido 
a-t tHis diiroctoT*y litxs Ixooxx jxi:*od\iox>d. It is xxot «t 
ido oixly to soxxio 14^,tK>0 irxdi vid ii «xls £LXxd tlioixr 
bjoots of study, TL>xit x*ofox-s xxlso tiixdox* tHo lxo«xdiri||5 
.#«xl3oi'a.toi*itt. * * to xxiox*« tJxs-xx OOOO ixxstitixtioxxs wlxofo 
>io^iofxl studios a.x*o ocxrx*iod oxx. -i^Lt tixe> oxxd is a. 

. of -p^ric^^^ioals, l>xit sixxoo tlxoso iixixxxlxoir oxxly JXST, 
so xxxaxxifostly iiiooxxx^xloto tlxat it is scaxrooly 
tlx .wliilo to xxotico suoH oxxiissioris as IsTATXTixifi axxd 
cL-ThcL ctQcxzi'H^ <yf a JFI'i^tory. 
ffi^^oli tolls xxs til at tlio j3x*opaT*atioxx of this 
rlc H^s tak.oxx Itiux a yoar axxd a Jhalf, axxd tlxat 
►OO Houx-s havo hooxx sjxoxxt oxx it Ixy Ixirixsolf axxd 
( assistaxxts ; 30,000 lottoi's haxro Ixoorx dis]patolxod 

all jparts of tlxo glolxo. W'lioxx oxxo o:x:axxxirxos tho 
k-lc itsolf o^xxo oaxx oxxly xxxaxrvol that it did xxot talco 
gex*. ff tlxo ’wox*!^^ is xxot ooixxixloto tlxo fault j>x*ol>- 
lio» loss with- tho ooxxx;piloi7 thaxx with thoso who 
' to his ixxq^xxirios. ^ jronxa^h^hlo oo^ 

..of sxxx> 3 »o 8 itioxx is fxxxhxshod hy tho 

to ixxchtv^ldixal xxxoxxxhojrs of tho stai^ 
stl 3Dxstoiry ^^xxsouzix. 'White all the 
fexxtiffeh' ^woodteirs of the ^£Uxtaxxioal axxd <3teolo^ieal 
Ipattxxxexxts (hxohxditi^.I^fx'^ JEtaxxxs J^ottoxn **y flyiyl a 
oe,, thexre lOLVL'nx&x^yvtm oxxxissioxxs f jfoucx the a&oolo- 

axxd the ' iSIxxtoiiQLologioal X>e]pazrtx3QLexxt aprjxeax^- 
rhe xrepxesexxted. oxxly hy its past axxd prcsaeixt.'-J 
?I>e>rs, 'X*he saoxe applies to the wrorlceirs of 
tpex*ial jBxxreaix of JSxxtoxxxolo^y^ xxaxaExeiE^. htCe" 

conxpletely gpiwexx in the entx*ies -wacMEte^..* 
a.horatoria, • We deoline, to tdanxe l>xr« , 3^iceeix' 
these oiorxissibgw. - iSciKEixe people, it is well Isnown, 
a feeling of* eitheir supeirioxity oar znodesty, ocr • | 
jihahly out of xxxexe la^sxneas, will xxot. send the 


this. *X7hey should xxot allo'w their* ow'xx self*-impox*t*' 
arioe to haxre axxy say ixx the xxxattet, The hooh is to 
he of use to theixr oollea^ues if xxot to thexxxselves, axxd 
theix- i-efusal to tahe the sxxxall amoxxxxt of txrouhte 
"C^oxxcerxxed "will ixx the oxxd roaot to theiar o'W'xx 
disad'V'arxta^e . 

f^oxrtuxxately , oxxxissioxxs of the hixxd j ust xxxexxtioixod 
seexxx to he rare. Suoh errors as we have ixotieed, 
apax*t from oooasioxxal xuisjxrixxts, are due to the 
chaxx^es that have ocoxu^ed sixxoe the ixxforxxxattexx 
waus eolteoted- They will doubtless he oorreeted ixx 
the xxew editioxxs that are promised ; hut "we xxxxxst 
all help hy seeding; sueh correetioxxs to Or. Hirseli. 

oaxx we host show our gratitude to hxxn axxd to 
ills puhlisher. 


Ouir Boolcsheir. 

^ to tHe Z^it&rctt'u/re^ oJT CyheiTn.%»try . JBy K. d. 

Orane axxd Trof. Austin IMC. T attexrsorx . T^p. 
i3K: -t-4r3H. (New* Yorlc : dohxx li^.^ey hrxd Sorts, 
Xxxo. ; X-oxxdoxx : Ohapmaxx axxd JEfall;, .. Otd.. 

10:2T.> xxet. 

Air XT xxxeaxxs of sixxxplifyixxg the esserxtial and ever- 
reotirrexxt husixxess of fixxding it ixx the literatxxre ** 
Jls certain to receive a warm welcome from ohexxxists, 
more particularly if the sixxxplihoatioxx is aeooxxx*- 
paitiod hy assistaVtoe ixx oxxsuxdxxg the exchaustivexxess 
of tlxe process. Useful ixxtrodxxetpry nxoxxographs oxx 

such Ixxxes have, of course, heeix puhlished those, 

for extetxxxple, hy X>r. 1?*. A. liCasoxx, axxd hy jVfarioxx JE. 

paries — ^>ut it has heexx left to the preserxt axxd a 
forxxier editor of tho Axxxerioari abstract jourxxal 
C-Vi^cxarca/ A t>;^t7rctct« to discuss axxd axxalyse the sources 
of chemical iixformatioxx ixx a really detailed xrxaxxxxer. 

Those who have had ex jxeriexxee ixx seourixxg exact 
axxd complete ixxf orixxatioxx oxx axxy chemical subject, 
w’hether aoadexxxic or ixxdu stria! , will he the hrst to 
xxtter a word of gratitude to the authors for haviixg 
produced so ixxformative a volume ; hy those it 
xvill he coxistantly referred td as an 

The xreviewer would, recommend that Any chemist 
who for the hx*st tixne proposes to conduct a careful 
literature search should oomxxxence with . an equally 
careful study of this hooh. It is, somew-hat naturally, 
Axxxericaxx in its features. 3ince the authors^ claim 

to speah with authority la ;i>ased very securelafi^ 

hased on their ezsiperience in 'jporesentixxg the cream 

of the vrorld^s chemical literatxixe- in a forin accept- 
. ahte to American ohexnists. It wrould he strange 
'^mdeed if their owm journal and their owxx resources 
;,were not made to supply paint -for their picture. 
Nevertheless, they insist that the literature of 
.chexxxlsiary is international, and they have clearly 
en<5ypavoiared to present a well-ordered view of the .. 
whole laJCfectecajpe. . . .. 

There are eight ohapters, in which are disoussed 
.the prdhtem and its ohjectlvee^ hoohs, pe^odtecUs^ 
patents^ "Other soxn*oes injCoranation^, IncSteaces, 

liinpariea,".' and procedure -additxom . the e^ht 

*twhteh ,ooenpv-'neM?iair half- of - the hoohi 


No. 
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j>i*ovicio list>8 of oxx choxoica,! lii>ox'a-t>xii*e, of 

«,l>t>x’ovii3Lt>ion.s, ^xxxojrioan. lif>x*€tx*ies» ;pO]:*io<fM&€tl- listed 
oirgu*Txisa,"fcioTi.s, ponocLiock^l^, cLoctloirs etrud ^vifolisfiers, 
CLXici Iboolsis. A. A. 32- 

Vo-rt d&'Th JE*' syu^r X>e»i4E d5e JH^orde^ s Ve^ctct- 

cji'u.s J^tMXl'is. Von. X>r. 

Melxrmt Gra.nas. <If*fi*Lnz:oxxgoog:r‘a-y>biscliLe KLom- 
missioxi. doir SoliwoiSfcorisolioix Ncttizrfox-sclxoxxcion 
CTOsellscIxa.f1> : a&ixr gool>ot>«Ln.isohiori 

X-»a,rxciesaiifna.hLme, Uefti 3S.) I^I>. xii -h 700 2G 

'T'a.feiln. (Biox-n. : Vorla-j^ TJsgbns ITiiOor, 10:27.) 
30 gold xncti'Jks ; 48 fx-jotnes. 

Oaivi« is CL "wesll - Icixo wxi. ooologist/, oi* |30T'liaLj>s 
01 X 0 sHould fsshy gool>ol>anisl3, of t/lio IZnricli scliool, n-nd 
t.Ho voliiino li€ts r*oeo.lt>od from an irit>oiisive> 

R-tiid^^ of a small ;|>oi*t.ioii of t/ho fl,lionct vallov and a 
monntiain massif ovor-toju-xing if. Tlio disfrioi tloalf 
w^itili in dofcail is only 70 s<inaro ki1omot/re>s in aroa. 
Tlio acoonnt is dividod int^o ffiroo xiari-s, of wliicli 
1/110 firsts doals fairly fully wit-li -tlie onvironmont-al 
faol>ors- jSinoo -fclio ooimt-ry invoMligafod lias alfi- 
•fc lidos ranging from 400 m. fo 2080 m., and Inxs liad 
a oom^ilicaatioci. -goological History, ttieso aro vory 
'diAroxso. ^ ^li<a\seodnd jiart giv^os a list of tlio woody 
2 >lantisl WitH tHo limits of tHoir altitudinal zonation, 
common names, and soil ]profox*cncos, and lists of 
several special groups of species. 

THo tHird pairt, occupying nearly tH roe -cjuar tors 
of tHo Hoolc, deals witH tHo vegetation. THo free- 
living and adnate communities of Oryptogams are 
elassiflod and descriHed, tHo forks of a dioliotomous 
Icey Heing intori>olated among tHo longer descriptive 
paragrapHs. A similar metHod, of keying and 
descriHing tHo plant comninnities in onc5 sec|uenco, 
is employed in tHo very detailed ac’seount of tlie 
rooted vegetation. THe life-forms of Il/aunkiaer 
are nsed as a Hasis for tHe c?lassification of tHc types 
of vegetation, tHoixgH tHe OoopHytia include tHero- 
pHytic and cultivated communities. THo si^c main 
Headings are : If ydropHytia, H elopHytia, Cleo- 
pHytia, HemikryptopHytia, OHamiipHytia, and 
jPHaneropHytia. Under eacH of tHese tHe lioristic 
composition and Hiological conditions of many 
communities are descriHed w'itH tHe aid of taHles, 
Hgures, and diagrams. THese communities Have 
narrow limits and correspond ratHer to tHe ‘ associa- 
tions ^ of tHe Upsala scHool tHan to any of tHe 
vegetatioxial groups used Hy tHose working on tHe 
suoo€»ssional lines initiated Hy Clemefents. THe w’ork 
is px^fixeed Hy a full list of tHe contents and is 
accoxnpaxxied Hy a loose coloured vegetation map. 
Hut it Has no indesc. W. U- T. 

-4 i^ct-rd^^-wh Fttyrct. z ct CyicL»si^c€xti€>rt artcL JOe- 

sc.irijpt%<ywh of tHe> of Rl€x/rtts, ortd 

rcprese»x<ed xxa. tHe^ of Gh’Bctt with. 

JK^ex/v? foir th^ir Jd^rvtijficcttv&Ti., ^y Xjieut.-Oolonel 
«J . W. O. Kirk- I*P* 3ci 4- <584. (X-ondon ; Edward 
Arnold and Ck>., 1827.^) 42s- net. 

Teejes oH j ect of tHis Hook is to provide a means of 
tHe generic identification of Hardy and Half-Hardy 
plaxits grown in gardens. AltHougHtHus restricted, 
tHe volume occupies o84 pages, since no less tHan 
10^0 genera are included. After an introdu^tory 
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cHapter dealing witH floral morpHology, tHe prin- 
ciples of classincation, and otHer suHJects, a key . , 
to tHe 3 38 families concerned is provided. THeH'^:> 
follows tHe main jyojrtxoxx of tHe Hook wHioH treata^^^; 
of tHe separate faxnilies, tHe 3[>icotyledons Heidj(ip?^*| 
arx'anged according to EentHam 'and Hooker, 
e«:oept tHat tHe IMConocHlamydes© are split up and 
inserted in groups amongst tHe Tolypetale^e, THe ; 
families are furnisHed writH a key to tHe geixera. 
Each ge^nus is Hidefly descriHed and accoxn- 
panied Hy notes on distriHution, culture, and 
frecf^^sntly on tHe species of interest. THe analyses 
and keys are original, as are also tHe numerous 
and very useful illusti'ations. Indications are 
given of tHe dcrsrivation and correct pronunciation 
of names. 

THe volume is tHe outcome of tlic enf.Hiisiasm of 
a non-professional Hotanist and Horticulturist-. .Xt 
is w-ell got up, an<l altHougH a few' inaccuracies may 
Ho detected, it Has evidently Hoen w'itn 

care, THe xslaHoration of a key to include a selec- 
tion of fanxilies from all jxarts of tHe w'orld is 
somewHat of a feat, tHougH tHe aiitHor’s grouping 
of familicss may in certain cases apj>ear strange ; 
for e:xample. tlie placing of tHe Amentiferse 
at tHe end of tHe Eolyja'tala? . Oolonel ELirk’s 
Hook, How'ever, caxx l>e as w^armly recommended 
to Hotanically minded Horticulturists, amd sHould 
also l>e useful to univ'orsity students and otliers 
W'Ho desire information as to genera w’'Hic'li arc 
eactra EritisH, Hut are in cultivation and tHus 
readily acoossiHle. A. 3>. O. 

JJ^fZ-viatio-fi. fla .* €Jidrod-yn>fxni.i<jtZ€i etnS&iOt Ac 

fi&J9 ct-i>h09t^ / Vct'vifftion- fit Z« JHtdouritd, .Ear 

A. Toussaiixt. (JN'ouvelle Oollection seieixtifii^ue. > 

Ep. vi-+-31l>. (Earis : Et^liac Alcan, 3028.) IS- 

francs. 

Tms volume coixstitutes a notal>le 

additioxx to tHo general scieixtifxo sc^rios in wHicH it 
is included. THe autHor is J>ireotor of tHo Aero- 
tecHnical Institute of J5t. Oyr axid cHairmarx of 
tlie ErencH .Natioxxal Ooiximiltee cliarged witH tHe 
excamination of all new iixveixtions relatixxg to 
aviation. THe Hook is oomparativoly small, •wHile 
tHe suHject is, of course, of consideraHle mag- 
nitude ; Hut tlxe autlior prosezxts a very Hroad 
and logical treatment of aviatioxx "tit tHe priEj^ient 
time . 

THe first cHaptor, occupying more tHan Xxalf of 
tHe total space, doals in jwir cl^tail witH tHe aero- 
dynaxnics of tHe several elements of tHe aeroplane. 
THe tw’o succeeding cHapters, of relatively sHort* 
eactent, are respectively concerned writH studies of 
tHe complete aeroplane and witlx laHoratory tests 
and air trials. THe last twro cHapter^ are px^oHaHly 
of niost general interest, in tHat tHey eoanpidse 
essays on tHe state of military, naval, and civil 
aviation, taHulate air records, and di^euss tHe 
speeial proHlenxs of security In fiigHt as dependent 
on construction, propulsion, axsuX personnels THe 
diagrams leave sometHing to He desired. Hut tHe 
treatment is adeix^ate and interesting, all^ougH 
several .of tHe more gexxeral sections are;li^mited to 
tHe ErencH point of view. 
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3'ttx^y loss] 

J%£€>le-ci.%Ll€g.ir ct^rhcl ar/fc«o^*y of 

Jkt€X,tU^^, X^jcof. JT, A- Oiro wtiHeii- . ('X’oxrfc- J^oolcia 

odf OlaoTXkioal lE^^aoaiiroli^ a/xxd S^xi.gixi.oex'ln^.) IPovtvkAy. 
ocii-fcioja. ^T>- vlii -f- 20^^ <X^oxx<ionL : «J, sltx<\ A, 

OyiiaroHiU, lOaV,) Odf. 

OlfcowTrjEliiaFt. Ha.s j>errfoirna4E>dL a, sorvice “fco 

el<?m«nt>«Lr^ B'bvicieia.'te ixx ^prodTAoing 1>li.is no'vir ocii-fcioiA. 
Jft; Iji4AS 1>€>erx noooaaAiry f>o displetoo petirfc of f»lio 
eLGooixuvt of oSLirlioAr cA-fcomio f/Hoorios -fco rxiei^lco rooxia 
for s<?<?t»ions on. f-lxo import/Stxxt> advtxnoos of flxo 
fo^v fxn-fc flxo ^roa-for pa^irfc of fHo olaaaloa.! 

^gronnd'W'ojrlc: Ha'S l>o©n loff itxt>ao-t>- Tlxo olxapfor on 
q[xxant>a. i» part>i<3nJarl3r valnal>lo, and ono oannof 
bxif admiro ■fixes a-pt* met^aplxors xv^iflx wlxiolx !E*rof- 
CVowtHer Ixaa onlivonod ixia anbjoof, evon if ai> 
■fcimos lxi» efafomonfa on oont>r<xvor«ial point® aro 
lurxdnly do^xnatio. Ono xni^lit liavo oxpootod -fclxat 
moro Mj>aoo A?^^onld liavo l:>oon. des-votod to tlio 
artifioial disintof 5 ratioxi of a-toixxio ntxoloi f>3?' <*.- 

partiolo®, and tixat moro illxi«trationa of tlxo olond 
trails of ioxxisixxf? ]f>arti<5los wonld Ixtxvo Ixoon 
insortoxl ; xvo Ixoliovo also tliat it rom aixxs to V>o 
j>rov'<»tl til at ono of tlio disint-ofacratlon. prodixots of 
tiix' riitro^t^ii atoxn is Ixoliiim . I^rof. (Jro'v^'tlior ’s tasik, 
li<j» v\x^vor , lias liooxx far froixi c*-as_>^, an<l alto|^otlxor 
tVio rosxilt of His lalioiirs is an atlotjuatc* iixtrodncstion 
t«x ixxoro atlvarxood trx^atisos of tlxc' t^rfio of I:*rof- 
iSoirixixoi'ftdd's “■ Atoiix Ixaxi , ” aii<1 to oiirront jiVi^^sioal 
lit .c*ra 1 11 1 '€^ , 

l^.v l^x-of. Ttlrio *1?. 13oll- 
(Anxorioan IMatlionxatioal Sooiot>^ Oollo<'£nixxnx 
PxiHlioations, V^ol. V.) J*P- iv’-nlHO. (Now 

Yorlx. : iVnxorioaxx IVratlxoxxxatical Hooiot^’-, 10i2T.) 
xx.i>. 

Tn^ px'aotioo of Holding sixnixxxor Oolloc|^nia, at 
wliioii ooixT'sos of lootxxros oxx spe^oialisod HranoHos 
of s^ion<?o are* given, is ’^vox'tHy of oonsxd<^ration 
some loax'xxod sooioties in Oreat -liritain. Seven 
siTctli sixnxnxer gatlic^x’ings Have Heeix Ixeld \>y tfxe 
^Vniorioaxi JVFa-tliexxxatical Sooiety, axxd tHo loetxxres 
givoix l>y X^x-of. XC. *JC- at a reoent one form tlxe 

Has is of tlxe volixxxxe Hof ore xxs. THe sxxHJoct matter 
is interxnediate Het-ween tixcj modem analytioal 
tlxeory of nxinxHers and tlxo olassioal aritlxnxetic 
developed Hy Oaiiss axxd His Softool. Xt is xnainl^ 
<5f>ncemod -wdtii tHe sornewHat aHstract aritHxnetioal 
tlxeories in wHiolx a few Amerioan nxatHematlcians 
Have fonnd a rioH field for investigation dxxring 
reooxxt years. WHat is given in tHe HooH. is Hxxt a 
narrow oross-seetion of an exctexxsive tract of only 
partially excplored territory, X?rof, Hfcell ontlinos a 
few promising directioxxs in wHicH progress may He 
made towards extending tHe Hnown resnlts of 
algeHraio aritHxxxetic. IVfany readers woxxld He illxxm-* 
iixated Hy seeing a few conorete illixstrations of tHe 
tHcories to wHioH tHese investigations lead. 

W. K. JEC. B. 

cJWhOThff JPeers .* SPAree jr>%ctloff^^e ^ By 

Owen OrasseXurooH;. Bp, x -4- ITS. (ILionddn. r, 
Kegan Baixl anxX Oo., X.»td,, 1027.) €>j». net. 

'I'm® Hoo]b:_ is of sj^teoial interest to tHe general 
reader in its presentation of tHe HaeHgronnd of 
Oreeki social life witH reference to tHe intelleotnal 

JSTo. 30^, ;V5>ac^,; 1^3, 


contemporaries of 3ooxrates and Blato, BHe aixtHor 
carries .^exs Haclc to tHoso more leisvtrely times in 
AtHens wHen men were aHle to disoxxss at lexxgtH 
sixcH proHlexrxs as tHose of immoortality,. Jxxstme, 
and tHe Oity of Ood . 

THere are tHree dialogxxes, tHo first taHixxg plaoe 
after a snppor-party at wHioH Socrates is nlti- 
mately indxxoed to give His views on deatH, Xn tHe 
Hereafter, time and space lose tHeir importance 
and reality, nor can tHey fetter tHe soixl as tHey 
Had once appeared to limit or control tHe Hody. 
THe socoixd conversation taHos place on tHe evening 
of tHe verdict against SSoox'ates, axxd a stranger 
from X-Sos snggests tHat tHe evidence prodixced Hy 
tlxe prosecixtion xvas iixsixfficieixt. THe last dialogixe 
taHes plaoe at tHe Acaxiemy, tHo snpper - party 
consisting of foxir visitors, and Blato's intended 
departure for hSioily introdvxees tHe <iiscxxssion 
w'HioH centres roxxnd tHe Oity of Ood's^ THo treat- 
ment of tHe tH ernes and tHo local coH>xxring are 
well exeexited. B. 1>. -A.. 

JPood crrtdt- .■* to of 

XJiy JVXxs. A.. BarHara' Oallow, (^Tlxo World*® 

JVtaxxiials.) Bp. PH 4 - 4 plates. (fimxdon : Oxcford 

XJniversity Bress, 1P2B.) 2*9. Od.'net'?^ ^ ~ 

X>f tHese days, w'lien import ixnate writers in tHe 
newspaper world xxrge xxs to oat tHls and avoid tHat, 
and conjxxro xxp xxeodless xxnoertalnties, tHis little 
HooH, oomprisixxg OH pages of compact trxxstwortHy 
ixiformation axxd advice, is caloxxlated to preserve a 
steady vie-w and Halance ixi matters of food and 
Healtli , axxd xvHat may He reasonaHly cxcpected to 
follow sHoxxl<l prudent counsel prevail- ‘^May not 
a retxsoxxaHle man tHixxlc tHat a oup of tea is not 
food ? asHed tHe judge. l^ot a medical man, 

xny lord,** said tHe witness. “1 said a reasonaHle 

xxxan,** tlxe judge x*eplied (fCirrhe^^ X^aw" Xteports, 
-A-pril 1, 1027). It .is, of course, argxxaHlo tHat if tHe 
Heverage oontaixxs mills, and sxxgar, Hex^ is a food, 
yot soaroely xxoxxrisHment in tHe tx*xxo sexxse. TVIrs. 
Oallow” supplies an ixxfornxing well -written cHapter 
on tHe discjovery of vitamins ; anotHer on tHoir 
restraining infixxonce ixx tHat vridely px'evalent 
disease, rioHets, is a featxire. THe taslc outlined in 
tHe ixxtroduction, ‘ ‘ to sHoxv How^ a complex: proHlem 
ean l>e simplified Hy tHe applicatioxx of scientific 
knowledge,** is certainly sustained. 

T’Ae of 1I7o-'m&rrt>w .• a T’reA thro'u^H 

the. iSxoctrTtrhjpe W*oreets of J5?4cx.<wfferxx £toli.t>icx, . By 

Benry JM. O-rey. l.'^p. 224 -f- H plates. (Bondoxx. : 
B- B. and O. WitHerHy, 1027.) 12«. Hd. net. 

IViJBfc. 0«r:Biv does xxot give tHe date of His Jouxrxxey 
tHrougH Bolivia, Hut apparently it took: plaoe 
some two or tliree years Heforo tHe VS^ar. Be went 
out to inspect a ruHHer estate owxcxed Hy an 
BxxglisH coxxxpaxxy. THe local manager and agents 
did^ not welcome IMr , Orey ; in fact, rxe foxxnd tHeir 
a-ttitude so meixaclxxg tHat He tHougHt Himself 
foxrtxxnate to leave iJhte coxxntry unH armed. BLe 
was travelling tHe wHole of tHe tixne, and tHe HooH 
oontaixxs little xnore tHaxx descriptioxxs of tHe 
diffi^culties and discomforts of a Jourixsey tHrougH 
tHe Boliv:4«m forest. 
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±o ±l:x4^ E.€li%€>r^ 

f JhJ<£<ltoT‘ €Zoe9 ♦»<>< T»,i'nri.,s^elyf r"e^jt>onisr£&/€S Sor 

*;ac]orr^«»&cl &3/ 1%,%^ 0OT*r’«us|3C»O9'»<dF«7^2';&9. 

-to re^t^iriri,^ -rt-or to corr^»j[>0'rt<3. 'toiiJt, 
the: xoT'itor^ cj/^, r^eictedL -m^'n.^td^cT^yft^a ^'nto^^el.eel. Jor th-i^ 
or orir-i/ oth&r ^ort oj" ^Kr^TTumic. JVo rM^t-ioo toMceiru, 

oy ono'n.^-frt.o'vt:^ ooTrvrn,’t*rt'io€x>tior»^ 

3Vfixr«K.^e : 3N'AX:%KX*'4ail ^n<3. .^a~«J.£lL)dal . 

I^ATT-JTiAX* miz*^^c9 is ' ci\*Te> -fco l;lio ;^ASS-C3b^<» o^" ■r‘Bty& of 
li^lmt/ fcjl:t**c>iJip:>i, 3t^x*«Lt^a. of «.i3t* in ^viiioia. tJbxo i*ofx*«tcitii vo nudloac 
is £x fnxiotion, of flxo of t->iei x'«.y' 43fcl>ovo tifiio ^n^oxxnxl. 

Xn t-iioso str.x-et'l.A t^lno «a.x*, -t-lxong^li xxoti lionrxo^onons, is 
isot^rojjio, -t-lictf, is, it-s o>>t.io«.l >:»r-o;r:>OT^ioM a-f. every j.>oinf, 
are f-ne saxno in all clix-ootiions o\x-fc vary fronx j^oixx-fc 
t:o ^>oint>. Xn na'fcviral Tnix-afafe t>xe xxon-lxoxxiop^^xxeons 
s^-raf/a f^exxeraXly forxn ixorizontal layers, axxc^l ixx €iifferent> 
eoxiclitions fixe aix' al>ovo ox* l>c»lovr -fclxe stra-fcxmx xnay X»e 
t^loLe rJenser. ''X'lxe refraet>ive incle>c of a j^as clej,xen<5| 
alTxiosf exxtirely on its tlerxsity, axxcl, lierjice, if tlie fxres- 
snx'o is coxxstant (-wlxieli may Ixe assxiixxe<i fox* tljie tliin 
mira^jje -ixroclncin^ar lay ex*s ) li|^lnt v^ill tx'avel faster as tlie 
Ixei^lxt of tlxe ray inoi'oases if tlie -warxxi air is nfxjrxerxnost , 
ancl viee vex-sa*. 

IVTira^^e is s*>l<lorri alxsoxit on sixnn^*- <-lays, l>i.»t tXxe 
eonciilioxxs xvX>ielx xnalce it coixsjr>ionotas, naxxxely, a 
lax*p:e flat area, axxci sxifTloiexxtly raf>icl vxxriatioxx of 
<lonsity in tXxe refraotinj^ strata, are ooTnx>arativety 
rare. All tlie yxlienoxnexxa of mira^^e, Ixo-wover, eaxx l>e 
rei>rocliacecl in a sjrxaee of very moclerat^^ c;ii rnensions lr>y 
snlxstitti tixx| 2 r lnyex'S of flnicl of varyin? 2 c densities for tine 

oorres|><>xiclintt: st.x'ata of 
air, and I ^i velxex'oasXjort 
aocsonnt of some escjxeri- 
xxxexits 1 Jiave reoexxtly 

xxm,<ie in tliis ivay, xxsixxV? 
a jLirlass tanlc v-it lx*j>at*allel 
faces. Tlxis xvas Ixalf filled 
ivitlx w-ator. frJniarar syriiix 
vras tl»en oarefxxlly intj*o- 
<i viced lielo'w tlxc vratox* 
■vxntil tlie tanic v'as fnll, 

and allov'eil to staml for some days vxntil diff vision 

^^**-*-1 X>x*odvicecl a layex* of sviitalxle tliiclcnoss, xvitli iXie 

refractive indexc of v*ator at its njxjxar lixnit increasing? 
to tliat of syrviji lielow'. 

’T'o ejcaniine tlie firoi^ross of < Jiff vision, a diagonal 
was drawn across one of tlie is^lass faces of tlie tanlt, and 
til is was T>lioto^ra filled at inteivals tlii*on>?lx t lie fivii<] 
from tlie ofiiiosite en«l. At fix'st tlie diagonal is <lis- 
fcojrted only c^vxite close to tlxe surface 
of sejiaration of tlie syriiji axx<i -water. . 

Aftex- a few days tlie distoi*tioxi. tlxoiif?li 
still lar|?e, is dixninislii ng, and tlie form 
oXxaxxi^es very slowly. ^Tlie refractive 
incie:?c at eaoXi level coxxld lie deter- 
xriined from tHese cxxirvos, lint a more 
direct measvxi?e w*as made liy filxoto- 
j?ra-f>liin^ tlio ima^e of a vertical slit 
tlix'on^lx a nrism containin^ar syrixji 
and water w^lxicli liad lieen allowed to 
diffuse to tlie same esctent as tlie fivxid 
in tlxe tanlc . 


enjfrxKjp 


X'le. 1. Hollow prism, con tninf ncz 

lo-ycrw of «>-nip ««.n<I w«,t<*r fslclc 
*»-l€»v«,X.io»i>. ATi, imetiQi«^ of a -vcrli- 
oal silt;., atiow'lnsi liy IXs oiirvat-nro 
tfic* 'vjTk.rlM.t fori of rofrM.<rtiv« Sivtlex. 




A f^lane w-ave sxxxrfaxie entex*lnjef trlxLe tanlc ;^ajrallel to 
tlie face at one end, assxxYnes during itanaas^b^o tlxrotx^laL 
tlie fixiid a form svxcli as is sliowm at UKO < 3 Erx|a|. 13 >» a^d 
rays of lij^lxt piroceedin^ firom a distant ol^eot a 

liox^s&ontal filane lieoome nornxals to tlxis onrved svxr- 


Tlxe fact tlx at tlxe vrave surface closely aj&fxrdaciilxes , 
a Ixalf len^tlx of an Ixarxxxoxxic oxxive and tlxat tlxe rays 
fx^xn tlxe ilistant oXiJeot ax'e tan|G?ent to its evolxxte* , 



A f>, toXnl cloptli of Aliiicl. JlJtJ, tliJcl£xio8» «>f lat-yor in xvlitoli tiio r«»fr»o- 
Xi-v-« in«le!>: 1« x-arlitl*!**, tlic* onrv-od lino tioiiiK tlio form tfiXcen ty tilio | 
oriiiinsilly i»l*vnc wiivt^ sticrfjicf^ cntcrlnsc flio flui<i at ono of flic faooa. \ 
Xif . Xi'l**', l»rar>crlit'M of dio ovolnfc of Xliia ourvo ; asy m ^ 

of f-lM?. cv'olvifc. 

xnalces it easy to ilescrilxe tlic^ ajxixoaranoe -wlxioli -will 
Ixi f»x*eseiited to tlxe eye ixx any l>osition in tlxeir svilxse- 
cfVK^nt covii'se. In 2, IfZ^hT and ai-e Ixranclxes of 

tlxe ex’-ol vile, axxd JIO ancl .JHIOH'' tlxeir asynijxtote. Tlie 
Ixoriscontal lines t JxroiXfrH li and O ax*e tlxe Ixovindaries 
of tlie layex* of cliff xisioxx. 

Wlxetliex* one or more imafares of tlio distant olxject 
ai'e visilxle dojxends on tlie xxurnla»r of jiatlis liy w*liiclx 
a x*ay can reaelx tlie |>osjtion of ol>sei!rv’'ation - 
Tlie jiositioxis may l>e jucrcxvxjied as follows : 

Visltito. 

Sir»«rt<} jnia«ra rrc^ot, uti'>ciiatort4>cl. 

„ c*a*ot., vcsrtlmi »c*alo 

c?c>n traotod . 

,, creot, yc^rttful acMilo 

ncii<«.nctr>ct. 

'fwo ; c>n«* f n v«'r’t«»<l , •N'<*‘rt.ir*al 

Hc*-*vlo oxiiaiiclc'ci. 
'a'*»m>c? Imaixc*a ; one t»v*'rfc**'<l. 

Tlie alteration in tlie vertical scale tlejiexxds on t.He 
conver^c'nc*y or di verjErency exf tJxe rays, ^-GF- of tlie 
normal to tlie w^ax^e front. In 3 tlie coxxditions 

arcr* axxalof?oixs to * cold ’ nxiraj^e wdiere tlxe coldest air 
is near tlie jBTi’oxind . In filiysical xxtlases, vxne used to 
sc^e fiictnres of *“ nxiraj^e in'jiolar latitxxde,” in -wliicli 
tlxi-ee slii^s a|>^xear one alxove tlie otlxer, tlxe middle oneif 




’oecltion t>otinr|<><f l>>- tlic* linc^K. 
Cl> A A' snd liJi* €-*<*' nn«l JH>' 
<5i> Jf'JXCX^W 

<3> OOO 
<4> HOKt*' 

<S> CT*<AI 1 



Vjo. s, X*tiotoi8rrAptii» tdlcon from i>oAitlon» eorrooipondtatr to tlxe jpolate x»e?rtawcl t, s*, IS^ to »- 


't^'aciix^ froxn c>ne <>f tlxesc jpliotojc?rajxlas is c^i'V’en in 
1 , froxti -wlxiclx it will Ixo seen tlxat a very fair renx*e- 
tlie distxi-lxixtion of tlxe refractive indexc 
can Ixe eicjxrossed * l>y ^in “wliere is 

mae^xi at level and 3/ = O is tlxe nlane 
^^IxeVx?^ tlxe flvxicls. 




aolte sumdeatly eorrcsct'fo^'pnarpoiws** of 
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h>otrxf^ ixxveirted, an<l to reproduce tlxis artififsially a 
traoini^-lpafier alcetolx of a anio fiaeod to a -Window- 

^ane and i>lxoto|^rax>ixod . tlxx^n^lx tli;o v t^ ^ 

l^ves excanxjples of tnoso i>ic>tnro«^# tlxo nxajr»l>or» under 
eaclx referrxjrig: to tlxo jfxdsition . Of tlio ejarnarO and in- 
dicated l>y tlxe same nxnnl>e*i» in - .iBoxne of tlxe 

features of ‘ cold * mirage tmi^Vxt 

m Oreat lElritamn. on clear iroerty momixxjg^ xylxerever 
tlxex«e is a fairly larjKe exenanse of level gr ou nd . 

Hxe features of ^Ixot ^ mi rag e tvovkld l>e similar to 
tlx^ose of cold talcen in rev e rs e ovdeirv fexst tlxong^ * Ixot 




n: 3 Lii:*ab^e» i» ixx ci^eeMetx*t> eucxfS. plckocset, 

I jciCivoT* ««o»x oxr }3ue^:tMdl <»-£ inxr^x^fcodL 'laoixx^ 

z*ooo|B^tx4»ocl. Tlxo o<>»<iit>io»xi.» 'W'lmox'o llol^ «kia?’ ixndoz'liefi 
... oolrl »arG aacxiAo^ xqdtc»X'«» a.xxf:X t>li^ ooouxrxrtexxoo oi 

a. sxiffi<si«i«xt4y: crappila^ oliideua^^ o£ x^fjrekoi^ixra ixx^<07c t>o 
' pi-ocluc«> t^wo ox- t^xroo '&xrxa.^oa xxxust; l>o x-ato. 

j. Tlxa /xx-at. ixotioeAt*!® efiFoefc of oii:;]:xex- * *' oxr * ool.<l * 

r XX»ix-ASr<^ ijB OtXX AJpJpOAXAXXOO of ' axXXAll olxjocsfa XXOAX- t^luc 

|. 1 :xox*i 3 K:c>r», ‘ CfolcJ. * rOxx-Ag^e olovAtsoa t>lxo AOiX^-oxxti liox-isBoxx, 

|-wlxil€» * ixot^ * xrxsci^TA^o cle^iroaaocx Xxi tlxo fox^xxio^♦ Jf t^lrxe 

lifcauao of t^l:x« v«i*TriAl>lo lAyo^r is aIxovo -fcivo oyo of tiHc I 

toliBojrvo*'- sxarxAll: |>taslrxos will look liko t-x-oos ox* rxxi9bst:>s, 1 

^Axxd ijo toe* lAttox* lo^ol ^x’oxxxxci -wilt Ajp^oAxr XiJco a soa [ 

kjox* IaIco* ^ . 

XxAS Ikxooxx slxo^wo,, A sixx|^lo lAyox* of of vAX*iAt>le 

profx-ACttive* ixxcatoxc^ ixxcMroAsirx^ ox- cioox*e»Asirx^ x-o^olAr*ly 
tlio Xxoijcxixf'T xxrxAy i^ive* x*f»o to tlxx-oe* distmoot ix!rxA^O£ 

R>f tHo sAxino ofej^ot* AJnid woro it xxossil-j^le* to Xiavo tw-a 
Hioj:>Ax*Ato lAye»x*s Ax*x*Axx.fSfoci ixx tVxo ox-cJcsx*, ool<l--WAX-r3nL-<¥ol<3 
“^x- -wAX’xo-oolcl-WAX’3ax, sixc ixoA^os txo sooxx, tlioxx^*^ 

^ot All At tlxo SAXirxo tirrxo. Sixolx a <Jlisti'it>ia.tiori. woolcJ 
vt'T'y xaxxstAl>lo, a-xx-cl jxx-olxAlxly Ixas xiovox- l^ooxx mot 
pif^itlx io. I'irAtioi'es, l>xit tko ooixdi tioxxs csAxx Ixo jxx-odxxcsod 
mx*tifioiAlly X>y tXxo xxso of tfxirx. hot yxlAtos- 

|, 1 hAvo xxxAcio xoAxxy «>3cixe*x*iTx.xe»xxt« Avith hot j^lAtos axx.c] 

soxxxo of ttxe* iotox-fox'^xioo offoc-ts AV'l'iiolx oatx 
foi'ocl oc-o^l X>y «>ii' l*oAt»o<l ixx this -wxxy Ixoixxpf ve?ry x*oxjoiAX*i 
Ahlo. 'X’ho tAVo cloMox'ihoil he'loAV >»Ave* sojrxxo l>«AX-ixxi^ o 
pklio siAl>jc^ot of xrxixA^o. 

<X) fiot f-f'ifrr'e, lix this o3C|><?>x-i*Txe*xxt a hoAxxx of lijecl 

^ax'aIIoI to th-o A>cis of a A*iriji‘€? fAllw oix a sox'ooxx, oyo-ixiocs 
px- i>liotoj*:i'Af ■kliio jilAtei- A hoAtixx^ ot.ix*x-oixt oa.xx t 
k>A.^ssocJ thx’c.xxxtjjlx tlko wir*e» fx'oxxx its thixa sxxjxj:><:>x*t 
IVlieo tlio AA'ii'o is oolci, tl»e> fie'ltl of 'vio'w irx tho «^y< 
oie«c*.e is xtxxiforxxrily lit hy tlxo sour-oo, oxcoojxt fox tl 
KAAcloAv of tlxo »xii>|:>oxts Avhxoh Icoc^jf* tlxo 'wix*o ixx j:x1ao 
pExci show the- xisoaI irxt.oxfoxroxxco hAtxcis visihlo oxxtsie » 

a 1 ooxxtoxix of tho slxAdows < 

sr*iAll ohjewcls. If, hov • 

A vox*, tho Avixo is IjoAtc 
(hy A cxxfxoixt irxtxodxioe 
th?*o«.x^li tho sixy>|^>oxt) 
1 ax^<^ Axxci ixxtoxisoly t>lAC 
AXOA SJ^rOACls xotxxxd tt J 
jxoiixt jxi'OA’-iovxsly oooi 
jxiod hy tho sliAdo-vx « T 
tlio -wiro, AS slxoAvxx ixx tl » 
j>hotoKXAX>h x-o^xx-cxlixce L 
ixx 4=- 

Tlxo dAx*k Ax*e*A 
hox-dor-od fc>y l>xi^?lxt y 

oolovxx*od i xxtox’f-oxoxx* o 

hAixds ^tAvolvo ox XXXO‘ *0 

XO- 4. alkowin^ xt .x-k OAXx he- distixx^txislxod 1: y 

5**' wir«. tlxo esyo), hxxt those* a -o 

or «»o A^'ir©, diflioxxlt to jphoto^X-Ajx x, 

hooAixso it IS xxe»0!C»ss4 y 
X xxse* A vox*y sxxxaII soxxroo of li^lxt, xvJrxioh xxooossita »e 
lc>xxj5 o::sc2t»osixx-o» Axrxd tho Aixr oux*x*oirxts sot tij> hy ^ o 
eAt€M.l Aviiro OAtxse tho hAxxds to shift ix*x*e»^xxlAx-ly . 

Whexx the*, -wavs fx-orxt fixrst xxxoots the* Avix-sT it ij a 

Iaxxs, hot oxx XoAvixx]^» tho offoot of tho tom.i>ox*Atxxx-e> 3 is 

eoxx to T>x'odxxoo a sox*t of 2^oixxtsd hoss oxx th^ sxx.x*fa >, 
ot xxxxliko tXxAt soon oxx. soxxxo ‘ xxA^bivo ’ shield^. *□ o “ 

xloox'sd hAhds Axro ,fox*jrtxod hy tho ixxtoirfexroxxoo of ■ *.0 ^ 

Ax-txAl WAvt&s. eacxtXAxxAtixx 4 ^ fx-oxitx .tshe* z^|a;ion jcoxxxxd. iO * 
ooes,*^ Axxd .thox*^ .Is - xxo diflioxilty ixx o aIoxxI A tixxK . t>I Ixr .. 
>A>oixx|^ Axxd ixxtsxxsity^. 

ephoxx^h tho jphozxoxxxsnon jxxst dosoxihod is 3 xt ; 
rietly a xxxix-c^g^o^ its ox’ifigixx is AzxAlos^tts^ hoth ds]pA 1*-.: 

K 5 >n ths r, otxxrvAtw*s 4 (rfyon to a sxxxfAoo 30 

xssixx^ thx-oo^h s. xxtxodxxxmtx ixx ’Whioh tho. xrofxAot 

dsxs: xs A VAxrlsIxlo. ’ / 

<2> ^-^xxothoxr SKfxenxxxsni.^ 'showixx^ At fto 

' 3<ir‘ '' ■' — 


xxxix-A^o XXX Ay ho xxxAdo hy sxxhstituLtizx^ a thin :&At jxlAte 
fox* tho ypriro Andb nlAoixxj^ a ooUimotox* in fx*ont of tho 
Xxoint soturoo of h|^ht. Ust-wson tho oollixnotox:* And 
tho i^lAto p»1aoo a stxfAi^ht thin 
s-t x*ig:ht Axx^los to tho Axcis of tho | 

hoAXJcx, And }->ax-a11o 1 to tho ^>1 axxo Axxd jo o 

the* jprlAto, Axxd *3xcAxxxine» tiro ixrxxA^o I 

Of tiro vrixre* hy a tolosoofxo ixxstoAd of I 

xxsixx^ only axx oyo-yxieoe*. UVhoo S • 

tho jxlAto is oold tho ixxxAj^o of the> | J b 

wtLx*o is stxTAi^ht Axxd woll doflxxed , . d , o 

And tho T>lAto seoxx odsewise* oxxt of ll j 

^fooos. On hoAtixx^r, tho Ax^jExBAxrArxoes 

-is tlxAt shovirrx ixx f» <«)r And if | T 

the* -wix-o is ACtoAlly ixx tiro |>lAxxxi | 

of tho jplAto the* nxix*A^e> ixxxAi^o forms i <Jb) 

A csoxnjploto looj> AS in ^ 

In rxAttxjcrAl xxxlxrAj^o it is xxot to s, <«> v<»rxt<5«,i 

ho oxc^ootoci thAt tho VAxlAtion o 

tho xrofx-Aotivo xndox: shoxxld ho xxrxi ^ t>la,xr«» t>i n**? i^i 

forrn «« in fcfao diefwion. la.yor« t 

Ixcq^oxos XXX A tATxlc, And xxxAny of th x.tx«t wtot<A ciex>x>^» o 

odd o-fifoots virhioix ax-o ooCAsiontAil 
x-ox>o*’^<i «-« ixAvirxgr heu^n soon whoi oF 

nAtXwXx*Al xxrxxx*A #?0 is ^x-osoxxt AX-O.dnO t lU[Xrfli«r«» e saag eia «»• 

oAxx ho x*oj[ >x'od xxood AxrtxxxorAily h^ n 

slij^htly clx«txxx*hirx|ar tho :filnid in tho 

tAnk ox* hy ix» trodixoixx^ac fx*osh flxaid At Axxy dosix« 


At Axxy dosix« 
-A^- 1 M>xj:xxi.oos 


H^aoIaI. ZS^onos And KoAd Indioos. 

Xxsr tho xssxxo of ^ST^rr-tmass of A.i>x*il 7, n, thoxro is a 

lon^^thy x-ovioAV of xxxy r*e>oont hook, ** ISnvix-oxxxnont auxxd 
ItAoo,’’ hy I>r. HAddorx. It is ^x*Atifyinj^ to find thAt 
so distxrx^uishod axx Axxthx-ojxolo^ist Ixas xnAny jxloASAnt 
things to SAy Ahoxxt tho hook, hnt ho X'Axsos ono ox* tviro* 
jxjrohloxns 'whioh X osnnot Ivavo xnAdo oIoaxt in xny dis- 
oxxssioxx of XTAoiAl asoxxos. 

In tho first oIacc?*, X Avoxxid ]point ont' -tlxAt tho hoAd 
ixx<lioos ;[^xvon fox- Ooxxtx-Al A-firiOArx nogproos 'wox'o hAsod 
oxx vAX-ioixs Axxthoritios. X>orxikoxr ^^vos €50-8 fox: tho 
sknils exf "VVolofs, IMtAxxy- of tho C^xxIxxoa And Ooixtx*Al 
A.fric5An xxogfi-oos ax*o jafivon as 74t: ox* 7S aus I>x*. UAddon 
stAtos, hxxt fxi-AoticAlly aII ax-o lo^wor tlxAn sxxy cxvxotod 
fox- tho ISm*oi>e>AXri zonos to tho nox-th, TL'ho hi^hor 
indioos fx-oxxx tho Oaxxxoxtooxxs And Ck>h|go hAsin crAn, I 
thxrxk, ho fAxi-ly oxcp»lAij:xod hy tho jxx-ovAlonoo of a sxxh- 
strAtxxTxx of hx-oAd-hoAdod no^x-ito stook. I shoxv thorn 
oloAxrly oxx xxxy xxxa^x <jp*- 103 > with nxAny oxxtlyin^ 

xxoj^x-itoid trihos (xnAxrkod hy orossos) Jxxst whoxo I>xr‘. 
HAddoxx*s hi^h Ixxdioos oooxxi*. 'X*o cfxxoto jp, XOO» Tho 
I>y-^grxixios vAx-y ooxxsidox*Ahly in oo^hAlio iucxdo:ai:, hnt it 
sooxxxs in mAny oasos to ho 70 ox* 80. Thoix- hAhitAt 
oxctoxxds Aox-oss Oontx*Al ^AfrioA^** X s^xooifioAlly ohjoot 
ixx tlxo hook to Any oonnoxcion hotwoen tho hx*oAcl.« 
hoAdod xxo^x-ito in C7oxxtx-Al .AJtxIoA And tho J^^tjplno x:aoos 
fh- And I ^x-ofox: to fxostniAt^ a sonAX:*Ato xxoapritc* 

Sx^ook -svhxoh w'As thx-xxst to tho eoxets of tho Old VV^orld 
hy xnox-o .pxro^rossivo And lAtor-ovoIvod xaoos^ Thus, 
it is not ooxrjrocst to sAy thAt on xny thooxiy x»LOSgr>^<iOs with 
An indoxc of 80 shonld ho ... OAx-ly * Xt 

; sooms to xno thAt tko nog^ro fo^ hAy o hoAd ixxdioos 
^ AyoxAMin«: AXM3xxnd 73 o.r 74i, tho HAxnitio folk Aronnd 
7S And 78, And tho ^ojpdio AX^nnd ?f,8 ond 7^0^ oto,» And. 

CpcunoxTAi pirixxoiplo of AonJn^ ' ts ' hot inyAlidAtod 
hOOAnso. '.yAxiAtioxxs txroxxx the'. kohoarAl hVoirAieo 'ato 
ooxnxnon onoh^h. 

fTOl jthAt anony of nay disho^oyo hat the 

xx^oxc AO A toot td awoo. X mny niontion thnl 
X ooxModoi^ -^a> t3ho inootion Aatadt OoXoux- ot tho hedx* one 


oe 
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rvc«>»a>l ii:Lcief3c «*« "well ««,!» iri<^« 3 C ijtx TJTiy in. etnytliimi^ m:iit:l*r‘oj.>ologica.l ea^L'V'e tluo .,^njst;ir^liaxi. 

concrlta4sinn«- JX^y ^^ener*ctlise<i ni.cbj> o£ xnigfrettiionw atfeoari^^innl- X aum trlie xnnare ^ra.-fcof’ul Xor »!>» Jbcindly 

"wa.« 2 >xxl>liMh»erl in X->eoem.t>er lOlO foy t^lio C^t^^o^rcMjt»?t.ir-.cLt *"eof5]f>tii on . <XK.r3F-j^i*x*Kc 'I'A.'srx-Olt- 

. J “t is i*ejpro€LlncecX -wi-tlj. otxiy nxinor olii«.n.^^es Onivorsity of Sy<iney, 

in my rooont; l>oolc ('10.27>. I a.sl«: a,ntlxr*o|j>olo#ariestiS -fco 3VIa.y IS- 

oonsicio** -fclio j>i-osont> of liend ixxdioes {^ig-. 1 ), 

-wliicslx is ossent>ia,lly llxtxf givexx X>y Elia.snt.'fci vii > 

in liis Aj»:\t:.x'oi>o^eojGci‘nti*x ClonoT-a-lo ” <:F^1 oi*oxxoo 1912), Xi:3C3E»ic«.xiR:Tsr<:*.:K ix«ts sIxowkv t.lxa.t- it is oftoxx <l«Ln|^ejrons 

T fifst sax-w tiio xn»x> ixx 1922» «m<i I Ixav-o x-C5clx*o,wn it on to jralfitoo too ^x*e*xt rolicxiioo n^>on *xvejrcx|B;os wlxon cioa,linj 2 r 

tlxo j:>ol«,T* jxx*oJ<:?oti on to slio'W' tlio ooxTiclors of iixif^i*£xtion "v^dtlx <liati*ifc>ntions, cxxirl tHis is ip*xx*tiotxlo*r'ly tlio o«.so 

fx’Ofjo ^A^sia. JVTy ■flxoox'y of nrxif^ation asonos is, 1 tlxinle, "W'illi tlie jKoacl incioac. In a xxaaj.> of tlio woi*l<i on a very 

as <*loarly sliovm ixi l^iasxitti’s nxajx as in frontis- sxnall soale, it is imi>ossil>lo to avoid fc>T-oa<i ^afonemllsa.- 

j.xi<F?oo of liiy o^wn l>oolc- "X^lioro i.s tlio laolt of rxar-i'O'w- tioxxs -%vV>idx nxaslc imj>oi*tant xxiovomonts i as axx 

Ixoacloci x-aoos oocnxayixx^ .A.fi'ioa, Xndia, .A nstralia. oacanrLjxle, ono lias only to c5oxn|iaro A»*al>ia and Xndia ixx 

'X'lxoy Ixavo l>oen tlirxxst av’-ay fx'orn tlie IBfterixxg: C-ox*ridoj* I^x-fif. drill! tli ''l'’ay loin’s dia^raxn of Xliasntti’s I">1. vii. 

into tlio 'VTonesoi V^alloy and dxxiiaxx. Xxa Arnorioa tlioy xvitli tlxo ojri|^ixial. 

aro foxmd oxxly in tlxo «»'?c:tr’oixio c'ast in tlio XXndson 13 ay TT'lxo liroarl fac»ls of a 5 «^<>nal d ist rilxi tioxx^ of tlxo Ixoad 

x'opci on and in . 13 raasil. ' indoxc art^ olotxx'ly l»x*x>ij^lit oxxt ixx l«x*ifl!tli ^r^xyloT-’s 

Xn dontral A^sia and alonjc^ tlio xixain ooi-ridor* to nxaj:'»s, t>ijt it ay>|x*-ar>? to me tliat 1 lioy at*<^ ayit- to jxi’o- 

X^xxrojio aro tlio l>road« 5 st-lioa< lo<l r*aoes, v'liioli X o*xll a "w-roxx#^ i xxxf >x*<'ssir>xi on tliose -wlio Ixave xxot xxxaxl^ 

* Irttx^ A.l|^>ino,* 'X'lio sxxtxtlo t.yfx's oet^iix* clo"vx*xx tlxo xx study of li uman x"a<- 5 t?s and tiitf'ix* d istx'ilxxition, 

oox-ridox* in tlie v^est of tlxo Ax ixe'riotxs. IMay T c|ut>t<> filexxsixx^ sixofilitsi ty of t-lxis | >r'<'s<^nt xi tirxix is a sxxafo, xx,^ 

tlxo I is xvxxlly *x very oonx^'^ 

oxxo, ir*«»»-lixx|->M 1 slixxuld n<>t 

ivfei’x-ed ixi my t*» ‘ x'xxx'ly 

Alfj>inos,* sinc *€5 Cix'iflitli Ta^yXoi* liaci 
Ix'ft XX loofxlixxJo for l>x*iXoliyox»f ilxaly ixx 
< ^ontx'al Afi-ioxx xxs duo to a 

>Jo^x‘illo x'loixxexxt on j»- ll>€x, tliou^li 
on |>. 22 i> lie x'X'ft'X’s tt> tlxis si oc-Jc xxs 
“ " c'oxxij »xix*xxt i vely xiarx*<.>"w-l»<»xx<lo<l as in 
Afx*ic*xx,” X W'oul<l liVco t<^* tajco tliis 
o I >1 >c>x't.xxri i t y t-<» sxxy tlxat 1 <*x.>xxsi< Ix'f* 
t>>o |><>la«‘ |:>ro.io<?tion ma|>sof dx-iflit^ii 
'X'aylox* to l>e of v^ory jEjjfVxxt vxxltix> 
ixi sljo'W'ixA.tr tl»x> c*oi*ridox's of jnif^rxi- 
ti<>n !>>" land. A., t-. 1-1 >M >i>OiSi . 


'X'lxe fCeflaotrlon of !XI~rays from 
Cllass and Ouanrz. 

1 'r is xvx^-ll Icxjiov'xi fx‘<>xn tiko ’W'OkX-c 
of C’oTn|i>tc>xx xxrxxi otliors tlxat .>C-i'*xys 
earx f>o f '*'f l<-x*t x»cl xxt ^rlxxxxoi n xinjrl«*s 
uy> to xxl>out ■XO"’, axxd XXolxvot-lc <*lxxixxks 
to Ikxxv'o ol>s<>rvc*ti rxsflo<*ti<>n x* t 



F*l«. 1. X>i»tril:>\it.ioii of Ukau^s; tiiastaUJ). 'flM' xiiitxrn.t loix arrows an<l tlio iHoKc>t>l 

for TG in .A.fric:a a<:i<JI«<l. 


X_>x*_ JMCaivtt.’s rev''i<'>xv in "vvljic-ix lie says of tliis ‘ inij^i'xx- 
tion-25oxxo * tlxcrox-y tlxat it is “ xx "worlciix^ liy f >otliesis of 
sin^xxlai' Ixi'oaxltlx and oomj>lotoxx<'ss ” ? "VVljat altei*ixa- 
tivo is tlxore to xny tXxoory "wdiic-li -vx^ill exj>laixx tliosx? 
asoxx.es V As X -ikoint out ixx xny l:xool<., it. is fxom tlxo 
otljnoloj^icsal fossil x'ooord in ar-olia^olo^ioal st rata, 

etc?.) tixat wo slxall loax'xx tlxe <_"tvolu tioxx of t Ixo x*xxoos of 
xnaix- T adv’anoo evixionoo to slioxv tlxa.t tlxx^ order of 
tlxx-s<9 zoxxxxs is rojxoatod ixx tixe et 1 j n< jlo^ioxxl stx-ata, 
"wlkox’o tlioy liavcs fc>eon in vosti^a t«'< I . Hoxix-e t Iko Aljf>ino 
x-xxoos afkfxoar to l>o ovolvx^d mox*o lately tl laxx tlko 
IVXed iter ran oxxrx ox' xxegroid raoos- 

I^’inally, X xnay j>orlxai>s l>o j>ox-iXiitto<l t.o Tnx>^ntioix tHat 
it "Was jxartly dxxo to a disoxxssion "witli l>r. :i-fad<lon on 
our jtxuT-noy to X3r^>l5:en IXill iix 1923 tixat I x-ele^yated 
most of xny fc>riof and si>ooillexxlly ‘ toxxtatix^o ’ ax-ooxxxit 
of culture to an ar>j>endi>c. Oxxo foxxn xxf <*ixlturc, 
lan^ua;^e, .1 Ixave xiiscussod mox*e fully - and J Ixavo 
tx'icd to sl»ow liow and wlxy lan^xsa^o a&xxnes axi<i racial 
zoxxcs xlo xxot agri'ce (j>- 102). 

Xt can Ike l>ut rxxrely tl>at x«. to>:t-l>oolc lias l>oen 
wx-xtton unclxu' sucli di.-=jxil>ilitie» as affectoxl tliat unrlcr 
discussioxx, WHen ixrejxarinia: tlio Ixoolc in Aixstx'alia 
(witJx tlJX3 ox:ct^i>ti<>ix xncntir>nod xxlxove) 1 Ixad xxcver 
oomo ixx ooxxtact "witf* xxny o?cj>ex't wlio Had an intex'csst 
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w» xixMl tiio iHoKc>t>it V\’"e l>ave ol>taixxe*l ev''i<.l<*no**‘ t>f 

j-eflcietion of I>w -rays of xxlxout fit) i\ ^ 
from |j:Iass atxd r|xixii*t3c, ufx to jci^laneixxja: 
an>»-lx*s of 4f>'’\ tlx<* nxxx>cimxiTn ol>sorv-af >lx.» in tlix» sj[.xe<«t i‘o - 
xnetc'x* xiscxl. 'I^lie >L-i»ays fx'orxx xx txxx'jtjfct ixfion "wliic*!! 
«'lxj»ctx' 0 xxs fx'oxn a W'x^lxixelt eat lies te are ixxe.ixlont, xxrc 
rcfloctexl from tlic? ^lass ox' xfxiartaK j>lx.*to ifx a vacuum 
si>octrometcx* oxx tx> ^^olnxxxlanxx filixx. •JTlxis rofiaotint:; 
jxiato is Tnouritod ixx tlxe i>lace of tlxo crystal of tlxt^ 
s| kectroxneti^r . Ooj>|>€-*r axxd carlxon tari^ets, witli 

<Iiffei-<:!sxxx^o of |>oteJxtial Ixolwot-in oatlioda arixl -tarjs^^t 
of 10,000 and 3Tf5 volts ro«|"ioctivoly, liavo 
xxsx^d . 

Tlxo x>ixoto^raj>lx olxtaiixod -witlx tlxo x’xxHoctxid rays 
sliows a laterally invex-tod slit xxnaj^x^ of tlie focal si>ot, 
axxd tlxe anjurlo of ixxcidonoo ‘is accurately ecjxxxxl to tlie 
an^arle of x-cflxMi^tlon . 

'X'fxc ratio of tlxo intexxsit-y of tJKe irxcidexxt* i-o tl»e 
refloctxxd Lxe^am xvitlx tlie carlxorx target is alxoxxt 2 to 1 
to anf^les of Alxxve 3f5‘‘^ tlxe irxtensity of tlxo 

reflected ray dirninislxes. 

'X'Jxe qjfxxestion arises wlxetlxer tlxxx radiation 
i« 17^ -rays, ox* ultra-violet lij^lxt ixx ttie 3 Vlillilcan-‘l-ryxnaxi 
x*ej^ion, or oatlxodo rays. As tlxe , i>ixoto^rajpl»ic fi,lxn x« 
p»xcloso<i axxd ;p>laced 0 ] 3 f><>site tlxe slit fO*Oi& xxrxxxx, *wide> 
ixx a xnotal Ixoxc -wlxiolx is at tlxe xxotexxtial of tlxe xxoi^ative 
<^>xd of tlxo fx lament of tixo catnodo^ tlxo 4rays oaxxxxot oc 
oatlxodo x*ays. 
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•ariao 3r«<ai«tt>io*x ( 1 ) i» «i.l>sox'V»^l \>y 
fiiAori-fccs ; <25) a,lxxxzii 9 ^i.iu.nrk, foil 0-000€J mcMm.. 

t-.fiiols: ; <3> loLmm itttvoTXiait/y' (a^a 3C3cvoa>avLjre»ri loyr 

0X1. ’fcixo ^l.x»> wlaioln im. <fot>onnaJxio«J. lt>y tlio otxrxroxxt 
. ixi. flxo tixxlio ooxi.»<i4EatXi.f- '{>ot>oo.^i4BLl. < 1 ) oxcolxxdos 

x*o^ion fx*om. cxfioxxtr SOOO A. fo 1200 A., of -blrio »f>«»otiT*vxm. ^ 
<2> ojcolodoa t>lio J^«lillil!C4BMO~l-.y'xirTi.«,xiL iro^lori. ; 4Exxxd <3> is 
ooxxsist>oxit> 'W'if-li tvtio lx>Tf>ot>lxo»i« _t/>xo x-«M.ii«Lt>ior» is 

!>C.«^x'a.<3licx'bionL -vtrlniolJL is oixiitifod «fcooox*ciiin^ f^o flio xisxxal 
la.'W'S. "Wit'/Ii 3 '7 fit vol-ts iio-fcoo-tia.! ciifFor’OOoej «i.xxcl a C!a.x‘l‘>oxi. 
t>a,TT 50 t> tvixo iradi«xfion 'will ooxisist> rxi.«.iixly of t-lio JKT lioo 
. of ca,x-l>ori of 4fit A. 

* 1*110 x'osxxll^s olxf «bioo< J. do oof aj>jpo«Mr fo l>o a*oooxx- 
. c?ilal>lo 'wifli flio I-,oiroixt>SB disp»oi«sion f ox*xrxxxla. - 

Tf flioso jirolixjniixia.xr5rol>sojr\r€xtiioixs Ixavo l>ooxi ooxn;'oofl>^ 
I ixiti<tirjri>r^fod, oaxx l>o rofloofod fi'om sj^lioriosul 

? siiT'faoos ctncl foroxaiacliti fo a, footxs. xnalcos ^.lossililo 

ixiofliocis for t-lxo sfocl^ of lorx^ i2C-x*ays. 

T. H.. IL-AiaY. 

*T- JBCJffiVWKlBSXX . 

I-t- lilXS[GldC>WJM. 

X Jxi j A^orsify , IVIcsllioioTio, 

JF ixno 20. 


A. C^axrfeslazi I>lvar lCxci>orl*»»e*it . 

3VT osT of us ax*o faruiliar "wit-li flxe^ locjsf xiro-falxlo 
co>CTiori»iri«^ot. JkL.x » o^A-Ttx as flxo Oari/t'-siaxi lI>iv'or. .A. x'-aria- 
'fioxi of fliis is slxoNvo irx ITi^. 1 Xo fliis M.|X}xara1:»iis 
clivojt* is rof>lacso<i Ixy a -f xilLio !y* fioafixi^ xjj:>sido 

"«3t>W''ii i*i flio x\''at.or, Ixoirvjjc l»uoXoti u|> !>.>' Jvisf t Ixo J'i^lxf 
■<5[xiaii.t..if of air, A. ''Plxo fall jar is ix^'arl^" filltxl 'a'ifli 
wafe>r, arici flxoo cjajiiiorl !>>'■ a x'u>>1a*‘r looxxxToi'aixo fiocl 
0 X 1 l;v’ . W’^lioxi t la^ xm»ix>l>x'a.iio is ^ir'ossoc I irx, fHo 

Or€-sss\xx*<*> of flxo air jiisf lioloxv it is ciotorxiu iiicialocl 
hirx.iu^li flxo xx’^xxtoi* t><> t-lio air, A, xx-ifliiii tilxo tost - fcixlio 
Ij'jfclxiis illusf x'atixi^ X^asoal’s n iritxoiolo ). ''Pliis lossoxxs flio 

voluiia*! of 1 Ixo air, xxixd ftxus Ifs 
1>uo>'axit fox'oo (flxus illiisf rat>ixi^ 
A-r<iii iixxoclos’ j^riiioifxlx* ), axid oori- 
si^<|xie-xif !>’' tJio fosf-t.xil30 sirilcs. 'I'lxo 
fuller tliorof oro l»o oaiisod t>o 

float. OX' siixl< or roxiiaiti stafioxiary^ 

111 1^1 ic^ 'sx^at:/<'*r stxifixlilo jxrossiix'o 

0 X 1 flio x*u>>lr>or xxxorixliraxxo , 

1 x 1 t-lio f urtXiox' ixxoditioat'.iori wliiolx 
I aiu aliouf to dosoriVio, t-lix'^ x*iit>l>or 
rxioxTil>i*axxe* is x-ojplaood 1>.V aa ixxdia- 
x'ulblior stiOf>i>ox*, l>ixt> flio olxaxx|^o of 
]|3i*ossxxro may >>o jxrodxi.ood ia 
aaot-lxor viray, -A. tioft-lo ("JB'igr. X &)» 
afloat. O ia. Ixif^in* of o-val cx-oss- 
soot-ioa (saoli as i» sold wiflx jiafoat* 
xaoclicjirxos j, is txllod witli wator, 
Ixx if is jxlacod, a^fxsido do'a'-a, a 
lift-lo ^lass tal>o (a sxaall ]>Xiia] 
OX' sj>aoiaxoa fxilxo), jast. lOxioyod 
ajx 'W'iflx flxo rij^Hf aaioaxxf of air so 
taaf if float. s. 

A. ral>l>e>x* sfoj^fxor is iasorfod iix fXio xxool^ of fXio 
oftlo, oiflior oliraiaafia^ all flio air or loaviai? ia jasf 
3b tialxlilo, A. slijo^lbif adjxisfaxoaf of flxo sfopiaor axalcos 
Llio JitfJo fal>€» oxflxor sialc or riso, as l>ofox' 0 - *X!'lxo 
xitsrasfixxg f>oiaf aow' is fliaf if -wlxoa flxo fxxl>€» is 
Xoafiagf, flxo l>ot>fl€» is gfrasixod ia fHo Ixaads aad 
#cjae>os6od Ixard ia flxo diroof ioas JS flxo fal:>o siaXts. 

^Iso flxaf If -wlxeta flxo fal>o is af flxo l>offoax^ flno 
>oftlo is Sqaoespod Ixard ia flxo dixNatofioxxs uA. flxo 

:ial>o x'iaos. 

' 1 ^ 1 x 0 qplxoaocnaioaoa flxas illasfrafos f ixo olxaag^ of 
.^'olaxaet x>rou.^Xxf aX>oaf l>y doforxaiajg: ffxo oross-soofioa 
flxo liofflo. Stjaooacla^ af -.A. xaalcos flxo oiross- 
>of ioa xaora , oiroailaa^» f iaoroasia^ f Ixo araa ; 

3Sro. 300*, 122] 
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soaooaBxa^ af JX axalcios flxo ox^oss-soofioxi xaoro 

otIiafical» flxxxs dooroasiaf^ fixo aroa. 

*!rixo 't>offlo oxcjxoxrixaoaf was broai^lxf fo xay iiofioo 
tty oao of xay sfadoxxfs, Mr, A. IS. Allirx, aad it ciosorv'os 
a vridor aoc|aaiaf aaco, d"oaxsx SA-rJcneaj-.'xr. 

XTaivorsify of Toroafo, 


'X'lxo Stpacfjranx. of loaisod iSlodium. . 

Wx'ra roforoacjo fo flxo iaforosfia^ aad ixxxjfiorfaaf 
xmto liy O. X-ai>orfo ia of dxxao lO, J 3 . 

^tio f.xairs of ^lifforoxioes ixi flxo w^avo aaxal>ox's wlxiolx 
-X foaa<l ia fli« 11 sfirKsfruxa do aof a'fijxoar fo Xio 

- l^^'ox* o>waaii»lo, xxsia^ I-.a|xox*f o’ s aofafiorx i 
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axxd if is ].ix*ol>a1b>le flxaf flxo oflxor of difforoarrs 

’will l>o foxiad as diffoi'csxxoos l>ofwoo:tj. flio ’v-alxxos of flxo 
«»’'• d, axxd d' fe»rxxxs» wdiioli, fx’oxa flio jxrolixaiaary axial^^sis 
of J^apox*fo, a]3i>oar fo x*osoaxl>lo ia aaxalxsr flxoso foxia<^l 
t->^ 3Pasolxoa ia flio aaaly^sis of flxo IN'© I sjioofruxa. 
IVXaa&uzadax' dJTadi^a *T €>X %>, 34fi» ; 1023) 

fxas aofod, jxx'ov'ioasly-, flxaf t^o fr©<ia©aoy' diffox'oaoos 
l>©f'w©©a fix© four* lo'w©r i©'%r©ls *-^o ar© 

r©sf>©cf ivc 2 »ly, 700, fit02, aad 2481 ^oxa."“X^ axxd lx© Ixas 
arraa^od fix© xaulfijplofs froan fix© ooanlxiaafioas 

aad S^ZI^^C Ixxxf ia 

liis olassifioafioa *S> JF* JC> oorros^xoad to fix© j:> 

foixiis of X-ajxorf©. 

^ If is fo 1>© ©acjxoofod flxaf fix© INTa XI sjxoofraax wrill 
yiold oa axialysxs s©i'i©s sixailar fo flxos© foaad l>y 
iPasclxoa for IST© X, Ixaf xaor© ©xrpiorixaeaf al w'ox*!*: ia fix© 
S^olxuxxxaaa x'Oj^ioa is r©q|txi rod l>©for© aay saolx axxalysis 
oaxx l>© ooaxjxlof ©<i . X*. XX. INTjbxvmax^, 

XUaivorsify Ooll©#;?© of flxo 
Soxxfli-'Wosf of II£ia^Is.xxd, 

TSxtofor, »1 xxxx© 23. 


DMEoaonx-OlodAlar ]F*iJlnxs . 

Wjs Ixav^© x'©ad -wiflx gx'oaf iaf©r©sf tXx© l©ft©r of 
IVfossrs. JSlxopfxard axxd XCooaaa ia of Jaa© 23 

<Tx» 082). £^oxao roooaf ©xcjxorixaoxxfs 'W© liav© xaad© 'wiflx 
axoxxoxaolocxxlar fxiras of fix© ©lasfio Jolly of valcsaaisod 
frioloia load svxpijxoxf fo fix© soooxxd' of flioir fw'o 
su^^osfiorxs fo aoooaaf for fix© x'-oary lo-w -valxios for 
fix© filxa f Ixiolcjaoss of collalos© ©sfox's sjxx'oad oa ax©r©ixx-y. 
TXxoy sa^^osf flxaf fix© low xralu© of fix© flxiolcaoss 
rojpx-osoafs fix© flxiolcxx©ss of a j>olyra©rio olxaia or slxoof . 

Ixav*"© ©acaxxiiaod xrxxloaxxisod frioloia, aad a s©ri©s 
of ^ x^^^^ly*xx©ris©d j.>**odaofs of ia©x*©asiai^ axol©calar 
"w^^i^lxf ol>faia©d iroxa if ^1*. fc^faxal>©r^©r* JEt^ur . 

C?/x»yxx. 4>8, 837 ; 1027). Xaoroasixx^g- de^x©© 

ixoly'xaox’isaf ioa is jxax’allolod toy ©lxaa|up© fx’oax a 
'viscous li<.|vad fo aa ©lasfio solid. ■\V© Ixa'v© xa©as«.xx©d 
fix© fl'xtcls:a©xss of filxas oa 'wafor of axxxdxxcfs coxxfaia> 
**x|^ oa©, f'wo, axxd af loasf so'voa xxxol©cul©s of xmloaa'- 
is©d friolcia. 'X’lx© laffox* arodxxof is a f^airly ©lasfio 
solid. *rix© flxiclcaoss of fix© filrxxs of all flxos© puro-, 
duofs is jxx'aof ically fix© saxa©, xxaia©ly, atoouf X4-Xfi A^<. 
af 18*=* O. Tlx© 'valu© fox* fxxoloixx is 3 3>0 A. iF’roax 
flx©s© xa©asxa'©xa©afs, aad. ax©asur©xa©afs oa fix© 
faffy aoicis otofaiaodL toy sa£>oaif3©afioa,. 
wr© ooaclxxd© flxaf ia fix© p»oiyxa©ris©cl jprodaofs fto© 
xaol©oal©s ar© Joia©d. sid© toy sid© ia a d.©fiaif©Iy 
orx©af©d xaaaaor xa loag^ otoaias^ l©aV'iajK fix© aolea* 
Sroaas aaeaf©rod. 3Pall di©fail© of ftois worlf aa 
slxorfly fo to© fxatolislxod. IB. O. d*. O. Kvrzowr. 

Cvtooaxxsfary X>©3paxrfx3fx©af , 

Uaxvorsify Ooll©igE©, X-oacloa* 
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The Geof>hysical Xnst:it:ut:e at: Berfir^Jni- 

J^yr I>rof, I>’AaoY 'W'. Tiio2SkJ[:i?soN-, O.B., 


T ItE noirtHox*jn of Ee^rjjcen, »oa-i>orf, 

msurlcotr >i4F3t« rlojio oaox'e 

foi* fcioiojioo ill t>lio lets-f fv^'o ot* fHx'tso g^ooox'Oi.fioxx^ 

t,ha,xx fo »«3bv nrio«t: uni voi-sit^?- fowos- 

Ifs HVrizfciCMira, feLixioiiss l>ot-li on aioolo^gcioo.! cbiicl 

its a,r*oliL£eolo^ioa,l si<ios, is tHo fcjwjixis of sl xiximliox* of 
inst-itntiions, litn'sxi'ios, mnsoxims, axxci l»l,>ox‘a,t.ox'iow, 
'W'liic?li ft>x'njL axxxoixf? tJxoxxx tx x' 0 «.l sx.ofxcieMnio ooxn- 
xnixxxit^. t*x*of. !Kolcloi*ixp, tixo miTxoT*o,lo^ist, is tlxo 
jxrosoxxt clix'c^otiOx* of tlxo Ji^ixsoxxm, witii sixcli xxxon «-s 
3Prof. Ex’ixilsLxnix.nn a>n.dL IVix*. Jtxxxit^s <j!x‘ic’!^ t>o lie-ljx fiixxx 
oxx on€^ side, a,ixci I.^i'of, J-l fxalcon (a- -v^'o!!- 

lcno^’'n autlxorif-v on Ttixnio ixisoriptions) oix t.lxo otHox*. 

I x’omoni f>ox' tlie- IVTnsoxxixx fox-tv vos,rs «.go, v'lxori 
I>£Lniolsson warxs ciix’cfctox, ixn<l Ei'icltjof 2Sr«nson Had 

oHaT*jj^o of tHc^ aioolo^^ioal ool loot ions JJaixiolsson 

AV'lio, witH His fi'ioiKl JKloron (a ino“tLioaf |>x-aetitionox‘) , 
HacJ ad<locl Host of l^oaxitifxil doojx-soa tliinj^s to 
tHo Eiixojxoan fauna, a.iid JNTansc-fi, wlio liad jiist- 
disoovoxod (alxnost sinmlt anooixslv xvitli Oiinninfsc- 
Ham ) tlj €? H ox-inajili r< >di to n at « xo < >f tl i €- H a^lisH 
and liaci wn'ittonHis Hoaixtifnl xxioinoix* on AI f/:ZrOMtc*rnfty 
a onrions ^>arasit<« of tli« Eoatlior-s tax's. t->oxiio 
fow y< 5 ax“s Hofoxo, tlio Eor^on fjortJs Haxl Ix^c^^n 
03 Cj>loi't;d Hv tHat # 2 ^'oat naxtnx'alist JVlioliaol f'^ars, 
j>ai*isH jxriost oxx xx xxxdjE^H Honrin^ island, ami H.v His 
yoiin^E? son Ooor|.?o Ossiaxxi N*xrs, axf torw'ax'cJs xxot 
ioss ffxxxxoixs tlxan tfio fatHox ; of x\'Horn tlio ol<lox 
xv^as tho ^xionooi' of all tHaxt dox^j>-soxx x^:xj>lor*atioxx 
xx'Hioli ca-ptivatod 'Wvvillo 'I^’liojiisoji axxd t ^aT-iiontt'x 
and tHoir* frioxids, axxd oialniinatod ixt Hm/fftlx in tlio 
C^Hctllcrktje.r E>::j>e!dition , w^Hilo tHo >'oiin^ox' laid ono 
of tHo foxnxdatiori stoxxos of onr soiontxtio stixdv 
of tHo HsHox'ios Hy liis disciox'tii';^’' of tlio nixxlti- 
txxdinotis of tHo ood float inj^ transparont and 

invisil>lo at tHo snrfacso of tHx^ soa. 

ITox’ tlxt' last tliix'tv ve*ars or* rnoro tlio vvox-lc of 
iN^oi’wo^Jciati ^■C‘opH;;V’sicists an<i i'<x^ra^ilic*i's Has 

Hoon no lo.ss iixiportaixt tHan tliat of tlix^ir Hxotlior 
naturalists ; indcfrsii in sox^oral x^asos, as iix ]N"ixnsojx''s 
oxv'n, oxxx* axxd tlix' samc^ nxan Has l>oon distin^nisHod 
HotH as xiatiiralist axid as iiH^v^sioist . Oslo Has 
pla>^e<l its jiart in tliis worlc, Hixt it is Xic*r^c'n tHat 
lias tlono tiio lion’s sHarx* ; and last nioiitH. on 
dxino T, tHxiro w^xs opexiod in a xxovx- and 

splondid C5oopH;y-sioal Tnstitnto, Hnilt xxHolJv at 
tHo oost of E^r^oxx mon . witHoiit a ponnv x>f suH- 
sidy from tHx^ ^^tato. oliairnxari of tH<* in- 

axignx*al rriootixx^r was Mr. JoHxxn Eotln*, tHx- lc*a<lin;^ 
apotHocary iix tlxo town, |>rosidx^nt of lior^roii 's 
JVf i_is<'iijn, a ^^t^norons donxir to tHc- xiow Institnto ; 
tHo I^rirrix-. JVlinistor, JVtx*. d. I^. iVto wioolcel , a Iix*x’j^c>n 
sHijiownx^r, was also tHom, vx^Hosx* xn nrxific'ont 
00X1 tri I >Liti« >xis to tim xix'^w' Hnilxlin^ Had Hc^oxx larj^^or 
still. JVlan>- and mxxny an ojixxlorit liritisH toxv-ix 
rxiigclit loam tlio A ^ of oivic pride and patriotisiix 

from tHo town *^>1 -l^x*r^on. 

Insfitiito is a liandsoxrxo Hnildin^r, sot 
in a firtG ax-onixo of old troos xxiid HxiiJt on a HInff 
oornmandxjxK an oxt^Misix’^o vmw over tHe fiord 
and the islands and out to sexi . It oorisists of 
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tHroe main storeys, witli ample oellarage Holow, 
and a oexxtral tow'or eontainin^ tlxree more ftats 
in wdiicH tHe mc^teorolo^ists Have tHeir qxxaxrtoxre, 
Ja-ore tHey not only reoeive tHeir weatHer reports 
fx'orxi tHe' nsnal netwox-ld of w'ireless stations, Tbtxt 
all tlio T«diile tHey Heop v^’^atcili on tlie slcy axxd 
draw tHeix* fox'ocasts largely tHerefrorn, after tHe 
mannex' of tlie T^for-we^ifxxx soHool of xxieteorologists. 
X>r. JaooH Ejorlcnes, xvHo represents tHe tHird 
generation of liis distixigxiisHc=^d family, is in oHarge 
of tHo xneteorologloal part of tlie Jnstitixte. 

THe gronml floor eoxitaixis cHomieal lalioratories 
and tlie main i^iart of tHe |iHysieal laHoratoric^ : 
tliesx^ Heing iindex' Ti'of. JXellan<i -Baixwen'"» eliargxv. 
THe woric to lie- oa.ri'ied on liere Xionsists of 

ysioal iixv'c^stigations of v'arioiis Hinds, jiaxdix^xilarly 
stndit‘s of wind xxtid wat<‘r-eiirrexits fx'om tHe 
dyxiainioal point of x’i^^'vv'. tHat is lo say, in x'elxxtion 
t-o, or ill v'x<iri float ion <^>f, tlie t Heox’x^tioal worlc of 
V^. EjerHiic's, VValfi'id EHman, ^Sx-erdmp, IHI esselHei'g, 
and Xlc'llaml- 1-Iaiise‘n ltims<?lf. Tli<^ 

a small Hut- x^c^ry s<?4Xxvoi*t liy vessel, is 
at liand fox* tin* j inx'jiosc* of tlic^s*** in v-c^stigat ions ; 
and it is eliax-ac'terist io of tlit^ Ixistitnte tHat all its 
staff are trax*ellr‘rs axxd <*>c|>lor*"rs xxs xxoll as lalioxvx- 
tory im^n. Tin* I r x/xn r A/rf is a little yav^l 

of •*>#< t-ons Hnx-xh’sn, w’itH ix 40 1 j.|>. nfotor to wox-lc 
tlie wineHes and to dx'ive tl»«‘ x’ossel in xsase of 
xix*<mI ; and xvitli tliis litth* lioat tin'* fiergx*!! oe^^axio- 
graj>ln»rs liave snr V€*yt*< I tin* xx^liolc* i»«>rtli -otxslx'*i*f > 
Atlaxitie ixs fax- as Itoelcail, tin* Ayjores and Mfnleirii., 
xxgain and again. 

Tin? fittiiigM of tlie fifiysieal laHox'aloric*s liavr* 
lieeii plaiinexi xvitfi grexxt eare axxd e 3 tpc*ric?n<*o. 

less tHaxx five* x'ooms axid two eellars Have Imm'ii 
axT~anged fox- magnetio worlc, ami xxre eomj>l<*tely 
eiiolosed iix xx F'ar^ntay oage*, tHe xietworlc of xv)iit*h 
is liiddxMi in tin? f>hist<'r of tHcii w'alls. INTo metal I 
oii'enits cjf axiiy Hind enter or leave t-liis eag<* ; tlie 
iron w'indo w-fi'ames form jiartr of it, Inxt may He 
siip|>l«'xnx?nted if need ariac^ l>y €^:3ctra gratings. 
Mixiiy small ‘ g«x<]gets striHe xxin.'s csvery Here and 
tliei'e- ’'I’lic? eeiliixgs are all fitted witH row's of 
sx^rew'-sox'Hets, into xx^HioH HooHa or roda xnay la* 
sorevrexl for tlie siis^xexxsiori of oalilc^B, pities, or 
xxpparatiis of xxny Hixxd, THe smaller rooms Have* 
t lieir walls eox*ered w'itH jxxte, on. wHieti eliarts in«y 
la? piiinx^d. THc?* fnrxxitnre, dc^Ha, tal>le», draw€*rs, 
oto., is xxll standardised asxd xxxtereHaxxgeaHle. J 
w-as stmeH l>y tHe Ixeaxity of t^He woodvvt>rk 
o v^ery wH <3re . 

THe <-fiemieal laHoratories will He ernplc>y<'<l 
largely in tHe titration of xvatc^s-r samples for olilorino 
and for oxy gx^n ; one or two rooms are arraixg<*«J 
for worH at eonstant tejxnporatmpes, tlie tHx?rmo- 
rcigxilators Ixeing oontrolled Hy Hi-xnetallio I'OfIs. 
Ax lift i:>rinf^ ixp tHo 'water^'SamplOB from stox'e- 
rooms in tHe Hasexment. THo oacperimontal taxiK 
is plaoexi in tHe oellarage ; it i« hnilt of r« 5 in:roi-<‘< <A 
conorete, and ia 1/i m. long hy t*SS nt. Hroad, 

X m. deep. THrc^e pairs oftarnfo glaaa window^s sre 
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teii in-tio ite sidioe for -fcHo of »ttl>-eorfd.oo wa.vo», 

vort^iooe, a-ndl lilco ; ^i^rLcl &,n. oloo^ric t>ir«Li:iCLWa.y 

for tifeo j.>ropiilsioxx of o«rroxit> inotens, ot.G., rune 
cblorx^ ovejpfioa^. Arxot-lxor e.nL<l moro unueuetl 

, poeeeeeion of fHo Xnefifut^o i» n. ciieusoci ra.ilwe.y^ 

I -feuruxol, whiclot rune for eomo 140 m. e* cloptili of 

t li> m. l>olow tvlio l>x:iilciija^. it> Kaue a- ooi:xetia,n.ti 
I f> Gtupora.f uro of lO*^ O., a. lit;t>lo alcove flio moan 
|t><:-m 5 >oraf uro of Borj^on ; and in fliie lorig, oalm 
Band unLifom:il 3 ?' iioated t>ul>o if is Ixopod flxat. varioxxe 
timxxorfaixf aorodyixaTn icaJ e^cporimonfs xick».yr l>o 
Eoarriod o rx . 

IPlxo ialxora'tox'ios oix flxo xxoxt. flooi* are» for I>r. 
HXl. XJ. ftSvoxxlrup, fHx^ woll-fenox^v^n plx 3 rsioist; and 
e-xploror, and for X>r, ICrogixoes. X>r. 6^vordrujx will 
biavo liie liaxxds full for soxxxo ^roars fo oonxo "wiflx 

ol>e<?rv'afions anado oix liie roc^onf oxpodifion oix 
i?lio to fixes f^il>orian ootxsf axxd ro.fi o Oooan, 

let aixd lx is oolloa^xxos Ixoliovo flxaf flxo w'orlc of 
bliis 03C jxoditioxx Ixas Vxooxx of fixes vory firef inxjxorf- 
-xiox^ ojx fixo j^oojxlxysioal si do, noxcf affor flxo claseictal 
osixlfw of INxxnson oix fixes Jb^rtztn. ; axxd flxoy flxiixlc 
Xxfxf,, re^oojif o?«rjxesrioixo.o arx<l usixx^ 

fev'<3ry niodortx nxciflioiJ and cle^vioe^, flxoy liaxro 
|>i'Oxx^ 2 clxf lioixie^ in fixes JVI a'itfl flxe^ fiixessf oooazxo- 
raj|>lxio#xl niaforial ovt-r oollc'csfc'd l>y aixy csxcjxodi- 
•iion. T'lio soioiifitio rosixlfs of fHo Jil€Jr,u.rl esxcjxeselif ioxx 
u**<s fo Ixo Ixrou^ltf out. s-s ti sopsxraft^. pulxlioafion 
*>f flies Ci c'-ofysislc- Ijisfiftxf ; xxnd xxxoaix wlxilo Ixcsr 

tplondid oiiftif e>f xxppxxrafvis nuxlvC's a ooiisidorxxlxlu 
ax’f of t.lx«>* ni'w lalxorxxforios" pxxxonf . 

Wliilo 111*. lSNrordru|> o.ojKte^rns liiinseslf olxiofly 
l^iflx f lic^onsf ioxxl niofoorexl<x^ 5 y , J’>r. Kirogne'ss ocoupie^s 
^rnsc'lf wiflx f tsrrc'sfrial niajGjnofisnx and <$osnxioal 
^aysiess. ,Ho is xxlxout fo worle ux> fixe'* xxxa^ne^fic 
.esr%’'afioixs from all ov'e=^r IC^orway iix Ixis now 
Itlxoraf ory , and fo uixclcsrtak:o for fixe* fii’sf fiino 
^ana^ixetfio wixi'v^c'y of flxo xvliolo oounfry. In flxis 
iP'oa'lc lio is s.ssocsiate^d wiflx a spooixxl oonxxxxissioix 
rxol iixliufjj l^x'exf. ?->fomxox' xxf Oslo, X^rof. SSsxcslaxid, 
^.oofor of t.lio X7ni vorsif^? flnsro, axxd X^rof, l^ars 
t^o^p^ai’cl, a-ll tlx roo w'e'll-lcixow'xx sfixclesnfs of fo'rrosfrial 
xxx^nesfism , wixilcs X>r. {Sfdrxrxor is fxxmous for ixis 
aaflioiuxxfioa.l sfudie>s of fixes xxurora, for His oaloula- 
^oix of flxo orlxifs x>f flio e*aflxo<les rays esoanrxixx|^ fronx 
ll^xo suxx axi^i of flxo inflxxcsnoo of fHo oarflx’s xrxa^nof- 
oxx flxoir paflis. JJ^x*. X-XossolHorg, dirocstor of 
txo IVIofoorologioal Insfifufo iix Oslo, is also xxesooi- 
jufod wiflx flxoso iixvosfagca'fioxxs. 

Ooixx |5 Hao^ for a nxoxneuxf fo wHaf 1 Havo Ixeson 
Btyixig aHoeif flxo flioorof ical as poof of INorw'og^iaxx 
roesxxixexi^rapHioal work:, a Ixcsaufiful oxcaxxxplo of fHo 
Lslafiexrx l>ofvs?-oon oHsoarvod faof and dyxxaxaxicsal 
x.loulafioxx is ixof far fo sook, aparf faroxn fHo 
j^oll-ki'xown and andisjxonsaHlo flxooroms duo fo 
Xtjesrkiios. iXooorxf oruisos of fHo -d rx^x.car.'wer 
Ha VO addod nxuoH ‘ fo our knowlodjgo of 
*1x0 oourso of fHo i^roaf ISTorfH, ^flanfio OxxxTTOXxf 
K>x>'^le»riy knowxx as flxo Oulf firlfroaan ; and ixx a 
ocsoxxf xxxxxnHcsr of fHo <3Peo/V/e^«A;e 

f rollxxxxd-Haixeon axxd IFVidfJof IN'aixeoa:* fo^ofHor 
a VO nof only doeoariHod ifs ooxxrso and HranoHin^» 
uf also Ixavo HrougHf fHoso pHoxxoanona info liarxo 
VifH a l->oauf iful fHooroxn of X*rof . VSTalfrid JSkman^e. 
PHis fHoox*om, puHlieHod in fHo 
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aHouf fa VO yoars ajgo, is an oxcfonsioxx of, or ooxrollary 
fo, fHo w^oll-known fHoororrxs wHicH sHow How" 
rofafioxx of fHo oarfix influonoos fHo diroof ion of an 

OGoaxx cxxarxronf a maffor wHiolx ono xvas apf fo 

fHink Had Hoon fully oxplainoel.. <.V>nxixxg fronx fHo 
wosfward, fHo j^roaf cxxrrorxf x-esaoHos xniel- Aflaxxf io 
far fo fHo wosf of fHo 13ay of JBisoay an el aHouf 
Half-way Hofwooxx JFfookall arx<l fixes A^a^exx-os. Me^x'o 
if ew'orvos soxanowHaf aHnxpfly fo fixes soufHw'ax*el 
axxd pi'oeesnfly divados into fw'o Hi-aixcsHos 

1) ; ones, fixrarxirx^ sHarply xxortHward fow'sxx'tls 
fHo DRoroupixxo and Jfockall OHaxxixol, passos flxesixcses 
onw'arde info fHo I^or w-Oj^iarx Hoa ; wixilcs fH<s otHesr 
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and lossor HraxxoH confixxuos fo Hond eouf Hvxrax-ds 
fow*ards fHo Aacoroe, and fHon flow-s wosfw'ard w»^ifH 
ixxoro aixd arxxoro dovious w-indin^e fcx JSCadoxra and 
fHo I^o,i*fxa|^xxetso ooasf . H^kmaix^’e dynaxrxioal fHooroxn 
foils xis f Haf a oxxrronf flowing fro;m a elxallow^er fo a 
dcsopor soa will (lix fHo xxoarflxorix HomispHox?o> fond fo 
Ho slowod fo fHo loff , and vioo vorsa ; fHis law^ 
Holding good ovon fHoxigH fHo dopfHe Ho vory garoaf . 
!Now fHoro is a Avoll-kxxown ‘ X.^oxxgif udxxxal JEudgo * 
rxxxxnixxg noxfH axxd soxxfH, mid^vay fHroxxgH fHo 
orookod x^vor-cHaxxnesl of fHo Aflaxxf io ; agaixx, froxn 
fHo A.S&0XO8 f o ^Madoxra, fHo Hoffoxn efands soxnowHaf 
HigHor f Han in fHo Haeixxe f o fHo norfH aarxd souflx* 
'W'Hilo Hofwooxx ]MLadolra and jE^oarfugal eoundlxxge aro 
vaoriaHlo and fHo fopograpHy ooxnplioafod, IPuffixxg 
f wo and f wo fogof Her wo (or rafHor wo aaro eHown> 

fHo groaf oxxrroxxf Honds fiM>ufH'ward fo 

fHo i^igHf ) juef wHon, and Sne^f Hooaneo* if roaoHoa 
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coT«ij>«.T'a.i:-iv^oly »Vi£bllo'w 'W'O.tiOJr ovox* t>lio X.<ox3L^i->- 
•fcuiclixia/l 3^ici^<^. l>}iLett> p^a.r't of Oio o^jxrroxxti 

Aviiioii. is jfix:sf t>o oross fiHo ricigo is sliar*p>ly' ciofloc5'fco<i 
“to -tho lof-fc "vw^Hc^ri. (a^rrtl t>oo«,xise> it roa^olnos tlxo <ioox> 
'WfittoiT oix tljo oastorxx si<io, etricl so it slxa^pos its 
coxiT-so xxoT’tlx^vv'fiLrcl towfitrxis tlio X^ox*cxij;>ine! DISslolIs: 
xxxxcl tHo soets V>e*yori.ci ; 'W'liilo tlio othoir *unci lessoir 
jjortiorx of tiio ^rocxt oiixi-cMut is slo'w'ocl rifXOT*<^ a.oci 


CJTxxx-isr ^1, 

xnox'o to tlio iri^lxt o.s it followns tJb.o slx&llo^^ wa.to3rs 
towcbircis tlxo -A^anoiros. X^s^sixx^ IMCaxfoixr^t etYxci a,^^3roa,oli.- 
izxjv tlxo IF^oirtxxgvioso coa.st, tho ooxxxiao of tHo oixn:-ojit 
l>ooomLOS o3ctx*orrioly cojatxi3lio«tto<3. ; ei.ndL ** it stck^rxcis 
to jrofjtsoix (a,s oxii' «txxtjhiors ss-y) thskt it is Ixoro 
olosoly follo'wixxg, irx a,!! its ooosta,ii.t twists c^rxci 
txxjms, tho ttxxd do'wos of tlio ooxnx>lio«tte»ci. 

tox>o^raX>liiy of tlxo f>ottom. 


M^terog-eneity of Steol Ixigrots. 


H3S Si. TXXS.SS of iTioltesix st€5ol, or*igijnLS.lly of 
▼ ▼ xxniforxxx ooxxxjxositioix., solidiHos, tfxo a.iiia.lysis 
of tlxo rosxiltiri^ irx^ot slxo’ws va.i-ia.ti oris from jpoirit 

to x^oirit diio to 
looal sogrogatioixs 
of tiro various cjorr- 
stitirorrts. 'T'lio ox- 
torat of tiris varia- 
tiorr diffors w^idoly 
iir <lifforoTit oasos, 
aird cort aiirly irr- 
oroasos witli jioor 
stool-malcirr^ tooH- 
1:5 voir xvitli 
tiro liost of ooir- 
<litiorrs, liow^ovor, 
sogfre^atioir iirovit.- 
alrly ooours, and 
tlio Iron and tStoc-1 
1 n s t i t n t o a jp- 
jioirrtod in 1 an 

imx*ortant c?onr~ 
mitte'o to invosti- 
^atx^ tiris x>oint and 
to d i s <* o V o r, 

a m on g s t o t la o r 
tilings, to w'lrat 
o^ctoirt sogrogation 
nmst Ire^i ooxisidorod 
to l>o inovitalrlo 
ovon witli tiro vor^’” 
liost stool -rnalcing 
X^ra-otioo . 

Tiro first rojport 
of tills Oomrnittoo 
was ji n Irlislrod in 
t lio ou'r'fhctT of I7i.€i 
Jron. OTtfi I'n- 

-fit'it'hLt^ ^ vol. liri, in 
ISl^O, and doalt in 
an orcooodingly 

alilo mannor wXtli 
sogrogatiorr in 
jplain carlion stools 
"wliioli Avoro froo 
from lilow - Holos. 
It Avas slrown tliat 
tiro ingot coxrld lio 
dividod rrji into 
a&onos x>trror tlran tlio avorago, and otlrors in wlrioli 
dofinito sogrogation AA-as to feo dotootod. Tiro lowor 
X>art of tlio ingot, for <»jx:anrx>lo, ijs rolativoly vory 
X>n.ro, and a rogion, slrax>c"id somotlring liko a sngar- 
loaf , o:xctonds nji wards from tiro liaso along tiro oontral 
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nickd-oliromitiro wlio-wiiriK >\- and 

>/-stiai>e<i fli*- 

S^icond. irei.>oi-t. tvo riics Tro»i and Ht:.ec*l 
rnKt-ttiit** *it < *ommi'l'.ti«^o o*ti tlif 
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arcrs. Oirtsido tiris aro foiirrd a sorios of sogrogatod 
saonos of y\ slrajie sojiarating tlio stool iir tlio oontro 
from anotlror rogion nnd€’*r tiro skin. Tiro 

most Iriglily sogrogato<i fiold ooonrs at tlio toji of 
I tiro ingot jrist ItoIoaa^ tlio oaA^^ity in tlio foodorlroad, 
and from tliis tlio xv sogrogatos dosoond sonroAA^irat 
as do tlio fangs from a tootli. 35inally, tlroro is 
a sorios of v-sliax>od sogrogatos oxtonding down 
tlio arcis of tlio ingot wliiclr may l>o coirnootod Avitlr 
similarly sliaxiod and sitnatod fiaAA'S, duo to oontrao- 
tion in tiro- solid stato. JTig. 1, Avtiiolr rox“>*'osoiits tlio 
siiljiliur x>Tr'int. of axr ingot of a niokol-oliroinimm stool 
vA'c^igliing 40 torrs, slioiA’^s tlioso sogrogatiorrs cloarly. 

In a soor>nd roXrX^i*'!'^ x*ooontly x^irfilislrod , tiro avIioIo 
cX^<^^^i>ion is <*ai'riod niiioli furtlior, and agaiir oom- 
Xmisos an aoooirnt of somo orctromoly oaroful AA ork. 
It C5onsidoi*s, first, sogrogation irr sound alloy stools, 
and, soocrndiy, sogi-ogatioir in ingots of car Iron stc-ol 
AA'liioli liad Iroon dolilroratoly x^i'otlT^K'f^d Iriglily oli<irg€*d 
AA’-itli gas. Tiris, on tlio solidification of tlio niotal, 
Irad Iroon lilx^ratod in x>a.rt and x^^o^Aucod lrlc>w-liolc*s . 

Healing in tlic^ first AA^itli tlio alloy stools 

of tlio nickol, iiLckol - clrromo, and nickel - clironio^ 
moly Irdonum tyxros, ingots from 1 CAvt. to nearly 
3 2>0 tons liav'o Iroon orcaniinod and, goni^raliy 
sfroaking, tlio rosults olrtainod aro closoly sirailaV 
to tlroso givon Iry tiro x*^*^*^*^ oar Iron stools. It is 
sliown again tliat tiro dogroo of segregation normally 
inoreasos as tlio size of tlio ingot incroasos. Kickc*^!, 
altlrougli it dexis itsolf sogrogatc, doos so oiiIa' to a 
minor degree, and in, for orc:amx>lo, an ingot woiglr- 
iirg roughly 3 tons, the nickel con font in the highest 
analysis Avas 3-l<r ct*nt, and in the lowest 3-Oi> 

X>or cent. T1 tore is also somo reason to IrolioA'o 
that the x^rosonoo of this elomont Iras an iirfluonco 
in docroasing the ore: tent of segregation of other 
olornents, and taking, for orcanrx>lo, a nickol and a 
X>lain carlion stool ingot of roughly similar size, the 
figures giv'on IioIoaa^ xrray ho cited." 




st^i**i Luerot. 


Cart >011 st«‘«l 


r.ow*5M.t 
/l>or U>c»i- 

o«f ii t > . c-o ri t.> , 


IXaniccs aancee * 

<j>or <T>ar <r»«r <jper 

cr«snt>. cr<*«l.>. C5e«t;>. 


I Oarhou . { 0-3^ { 0-3S 13 

‘ SulirXxir- , j 0-04il ! 0-0^4 | 

I I*l»esf>horAa» \ 0-032 i 0i>022 20 

. Kiokol . I 3-ie j a-0£» 3-S 


0'43 
0-04 T 
0-015^6 
nil 


0-3:2 

0-032 

0-030 

nil 


32 

37 

37 


i 


i 


ox vxoon coraaLS>oi»mox of loceot. 

.Although there is a sliglrtly greafser segregation 
of sulxphur, hr the nickel steel ingot the segregation 
of hoth carhon and phosjphorus rs redneed. 
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is t>o sa-y, "wrlxioli 'W'ore* 
stieel suj 9 >eiTsat:.vi:ra'tx 3 <i. ^as. 
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jpoiixti of ^&3cy ooxisi<5Le»x‘al3lo ii^it^cnrost^ is iraiso<l as 
a rcseiilt; of amaly^sos -wixiola- Ixavo l^oon. xx3.a<i.o on. 
similax’ ingots of a nicsl3c;ol-oli.xomo stoel ^v'oigli.ing 
52 tons 4t owfi. oaola . *X’faie>ser ingoi>s -wroxo p>x*oi>axo3 
fxom -fcHs samo olootxio fnim.ac30 ixoat and diffox oni^r 
in tJxo ■t>snxi>oxai>nxo at "wrlxiolx tJxoy -woxo oast and tlxo 
sj>ood of j>oxxxing. Ingot JB was oast at an avoxago 
tomj>oxatnxo of O., and JO w^as x^onxod at 

loSO^ O. Tiis times of was 3 min. 

40 seto., w-lxilo JO -wfiLS x>onx©d voxy mnolx 
moxo xai^idly in 52 min. lO soo. Tlxo amomxt 
of sogxogation in ingot JS was vox^?- distinc;tl 3 r 
loss tlian tlxat of tKo otlxox ingot T>, 

I>x*e9ssing tho xnaacimnjm dogxoe^ of sogxogation 
a,tS tlio jJoxoontago diffoxonco of tlxo maxLimnm 
and minimnm fignxos 'wlxoix oomi>axod w^itli 
tlxe* avoxago fox tlxo wlxolo ingot, tHis xango 
'was fox oaxl>oxx 1 4 x>ox ooxxt in ttio oaso of 
ixigot JB and 24 x^c*x cont in tlxo oaso of J> . 
JVlangaixoso , wlxioiiL sogxogatos oxxl;y" to a minox 
^"‘^Eitont, sHow'od xxo difTei-oixoo in tHo two 
iixgots, tKo xango l>oing T x^ex oont fox eaoli . 

In tlio <3aso of silic?on tho xaixgo -^^^as T j>oi' 
oont f t'>x ingot Jbi against J S cont fox 

ingot JO. Tlxo same ^ slxown 

fox snlx^lmx, j>iio«x>lioxus ("wlxoxo it is x^axtioxi- 
laxly xnaxlced), xxiclcol, and oln*oxninm : tlxo 
»nlX>lii*x fignxos l>oing 12 x^ox cont and 2^ j>ox 
font : '|>lxosi>lioxxxs T x^ox ooxit and 33 I»ox 
oont : niokd 2 l>ox* csoxxt and vt-S X^^*^ cont : 
axid olxxoxnimn 3 X*^^ cont and 4 x>^^ cx^nt. 

A^ixotlxox case of vox^^^ ooixsidc?xafc>lo ixxtoxost 
fxom tlio <^f viow' of axxnaxnoxxt aixd 

sjxccial ongiixooxing ixiatoxial w^as a 3 lO-ton 
ingot of xxiclcol-clix*omo-xnol>"i>donij.nx stci^ol. 
Odmx>axod witlx a x>^®Lin caxl>oix ingot of sixnilax 
diixroxxsions, it is sHowxx tliat tlxo sogxcjgation 
of oaxl>on, snlx>lnxx, and j>l"i osx>lx oxns Ixas not 
txooxx^ xnatoxially affoctod tlxo alloying 

o lemon ts iix this siaso of ingot. Sogxcgation 
of all thx'oc sx>ocial demon ts is ohsoxvod, 
nidid to a xninox extent, the xnaximuxn 
vaxiation l>eing only ahoxxt i> x*ex cent of 
the xnean analysis ; chxomixxnx to a coxx- 
sidexahle dogxee, ahont 30 x>ex cont, and 
xnolyhdennxn 'to a vexy xnaxh:ed extent, 
givixxg a xani^e of comx>osition of VO xx3»x cexxt. 

'THg xegioxxs ixi w'h.ioh tlxese sx>&oial elements 
se|^egate axe xoxiglxly the same as those 
selected hy the elements in the x’lain caxhon 
steels. 

The xex>oxrfc then 'jpsk^siG& on to the ooxxsidexa- 
tion of hetexogeneity in steel ingots which had 
heen ^ hilled,’* that i ' 


the ixxgot, and it is the inflnence of this factox in 
modifying the degxee and foxm of the hetexogeneity 
to he foTxnd 'W'hioh has heen coxxsidexed. O'wixxg 
to the volnxne of the hlow -holes, tlxe ‘ 
eentxal shxixxhage cavity of the ‘ hilled * ingot docss 
not occxxx, and the fact that the small l>lo"w-holes 
ixx this class of xnatexial may Avdd nx> dnxing the 
xolling x'xocess caxxses a nxnoh highex yield of 
maxhetahle xnatexial to ho x^xodxtoed. Tn the case 










■ ■ 





The 


xxot 

nxado fxoxn _ 

f-^omxxxittee noints ont that sxxch ingots axe xex>xe- 
soxitative ox the great tonnage of steel x^Xo- 
cluced fox the mamxfactxxxe of x^lates» seotions, 
othex genex^l iSneh ingots axe 

<'>iidly ohaxaettexrised hy the faets that the 
steels have low caxhon and silicon contents and 
ax*e east in monlds which axe not x^xovided w-ith 
teoc lex -heads.. 3C>uxing the fxeesdng of the llcx^uiid 

steel, thexe is a lihexation of gas which xesnlts in 
tlic x^**odnotion of hlow- holes in oextain asones of 
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X**c», Z. Xnssox or 

■fcltie Socsonci. aojx^Z’X' 

XXciticaz'oerexk^tXsr or Si^eol XuKoXc*. 


T>ii^lck.K c<*> Sulpbixr r*elx3it, z C*> roiiMcrr«>-«»t.or>.i*»«c. 
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of st^ol xe<xnixed to withstand the nxost sevexe 
oonditioixs of sxxxrface, the gxeatest x>^^<^^^l^lons 
mnst he tahen to xednee the gas content to a 
nxinixnnnx, hnt it is neithex necessaxy, nox econonxio- 
a-lly X>xacticahle, to oaxxy ont the degasificaticMn to 
this degxree in steel fox the xnoxe oomxnon x>^>^^ix»30s. 
In fact, it is sometimes fonnd to he actxxally desix- 
ahle, in oxdex to x*xo<luoe oextain onalities in the 
finished x»xod\»€ 5 t, to oast the steel while it is highly 
ohaxged with gas. 

As an e:x:amx*l^ one of the nxoxe esctxeme oases 
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xna-y fc>o cj[Tiot-c-i<i &rx in.go-t o€ ixx-fccsmcioci for t>lie 

ipx'ocl tiot^ioo of t:^vil>€3S -tlio JPilf^ex' j^roooss. 

rFliiw io^oir., juet. aul>ovo 3 -fcoxus' wets m«Lclo 

fc>>'^ tHo l>£t»]o SiomoTis ^roooss ebod -wa-s of flies follox?v'- 
ixi^a: a-verai^o coxo'posi'fcioii : CZJarfooix, 0-004 ; in air- 

0-3^ ; siiliooii, 0-01 ; «ii] jilixir, 0-030 ; 

Jill ofc^ Jill oi-ii«, 0-010 i>or oonf- Tlio aiili>lmr jirinf 

and tvlies ma.oro-ol/oliocl s'Lrxiol-i.ir'c? aro «lio'vv^n in 
^ and (ft). ^ If 'will l>€3 «etc»n fliai:. foni* s&onotH 

rnav t>o clisfinii^nisliocl, 'il'lioro is, firsf, a fliin solid, 
oiifx'i* slcin alionf ^ an inoli fliicsls:. W^jfliiix fliis 
flioro is a ssono aliont- 4 inolios fliick: froo from 
s€^^re>gaf ion Onf csonfainin^ nnine^rons olonjgf^afod 
lilow-liolos, os|.KE5oiallx flio Iroftom lialf of flio 

in^of. Zone*. 3 oonsisfs of a fliin onve^loiie^ of lii^Hly 
so^ro^afcod niaforial csonfaining nmne<rons l>low- 
liolos of ^lolmlar form. li’inall^^, tlroro is fho 
ooTifral ^orfion of flies in^of, w-liicli aj:>’|>oars fo l>o 
mores iinj>iire> fliati zones :2, and flie? nji^ior j.^orfion 
of “W'liicH confains blow-liolos l>otli ivdfli and "wiflioiif 
se-^rx^gjaf os . 'iriiore* is no major liiiie* oavif;y'> l>iif 

fHoro aro sfirinlea^es oax’'ifios in flio oonfro of flie- 
in^of and fraoe-s of flio V f;v’'l>e' of se^gro^af ioTi . In 
flio loAvc^r Half of fHo confral zone? a jiarf icnlarljy' 
nnsoniKl are-a oonfairiin^^ soi^ro^afod re-s^ions of 
rafHesr jiocnliar form is fo He? soon. An oicjilanaf ion 
of fHis nnsonndnoss of flio lioffoni of fliis ingof Has 
nof yof lioon founds Hnf if is jiossililo fliaf flic^ <-on- 
difion of fHo Hoffom yilafos on AvHioH tlio ingof 
moil Id Had rosfoii ^iiia^od somo |iarf in if. 

Itljcoofif in fHo oas€.> of silioon, fHo maprnifiido of 
fHo se^ro^afion jiHonomonon for fHo v-arions 
olomonts in flioso sfoe-ls confainin^ lilow-liolos is 
of fHo samo ordor as is found in flio * leillod ’ pix>iriK 
sfools. In fHo fiilio in^^of a Hi^H value? for flio 
oonfonf, lioivovor, was dofoefod noar fHo 
Hoffom of flies iiifi^ot, Hnf wHoflior fHis would ooonr 
normall>^ is sfiil tinoorf ain, sinoo, as Htis alroadv 
Heson montionod, flio eondifion of flio Hoffom iilafos 
Havo liad somo inflnonoo. Oonoorning flio 
^^*^oral disf riHiifion of fHes olomonfs fHoro is in 
'I'Hoso xn^ofs,^ as in fHoso made? from sfools, 

a <?onconfraf ion of fHo imjmrifios (oxcjojitin^ silie-oii) 

XXI fHo nppor jiarts of fHo in^of , flioii| 2 ?H flioi*o is litlle; 
indioafion of fHes noj^afivo so^rx-o^af ion of oar Hon, 
snljihnr, and pHosx>Homs in fHo lowor oc'xifx'aJ roj^ion. 
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All fHo ingofs sHow ovidonoo of an inoroasod 
silicon coiifoxif in fHo lowor middle porfion fo an 
ovon mox'es markod dog^reso fHan do fHo in^ofs of 
fHo * pijiin^ ’ -tyjy^ doalf wifH in fHo Hn»f roporf . 
THo in^ofs, fniflior, contain V so^rogafos noar fHo 
confral aicis, fHongH fHoso aro nof so dxsfincf as 
fHoy aro in flio jiipini^ stools. THo fnHo stool did 
nof sHow fHo yv so^ro^^afo,, fHoixj^H in fHo caso of 
‘ somi-lcillod ’ iii^^ofs fHis is a^ain found, confined, 
Ho-wovor, in pc^?noral, fo a vor^r narrow zone, oxcoopf 
in fHo oaso of fw^o in^^ofs wliixdi Had Hcon oasf af a 
low’ fomx>oraf lire'. A disfincfl^^ inforosfin^ olisorva- 

fioxi was niadcs in connexion w’ifli an in^of •woigrHi n^ 
3 tons O cw^f . of a ^ fx’ce?-ciif f ixij^ * stool prodnood H^r 
fHo Hasio opon-He?art-H prot?oss. THo composition 
of fHis xiiafox*ial w’as car Hon 0-12, nian|rancso 0*00, 
silicon 0-03, sixli>Hnr 0-113, and jiHospiioms O-OOH 
jior ce?Tif rc3spoe‘f i voH^"'. AlfHo«|^Ji flio silicon con- 

tent is vc?r>’ low^ and no adelifions of alnminimn' 
WT'ore? made, tHo in^of sHow’od fHo f^riiical sfme- 
fures and ft'af lire's of ingots of ‘ Icillc'el * sfoc^l. 
THe liliorafiori of j^asos w’HicH is f^’pical of low 
silicon, " ixiilville^d ’ stool H«is in fHis*case' Herein pro- 
ve'xife'd Hv fHo Hi^H oonfonf of sixliilinx*, an cH^nicnf 
w’Hic'H ov-idoTifl>^ acts as a x>e>w’orfnl dc.oxielisin^ 
a^on t - 

THc prose'Tif roiiorf concliidos witli iiifc^rixn state' - 
of w'orH wHi<?H is He'iiif? done in flio l'’"ni vorsity- 
of {^Hcffiold on cHan^os of fHo donsit.v of stool in 
noi^H Hoiirliood of fHe* moltinii^ jioinf and fli<^ 
viscosit-yr of molf on st.oe?l, and also rc^sc^ax'dic's l>oinji£ 
carrioel oixf at tHo l^oy’al TocHnical CJoiH'jtro, O las^ow , 
^Hc froe^zinpe and xnetltin^;r rani^os of tH*^ stoe^ls- 
doalf wdfli in flic? tw’o roxiorts and on t lio snlpli iele-s 
ji^sonf in fHe?so ste?e?ls. THe* aniovint of w’orlc 
W’HicH Has He?on earr'ic?d out- fe»r fHo jiiirposc? of f He'so 
reports H_y' flic' sfool-nialcinf^ firxxss and mofallnriarical 
i*xssf if nf ions of C3!re?af .Hrifain is oxtromdjw^ # 3 ?roat-, 
flic value- of fHo worH wHon if is comploto, HeitH 
fo tHc? maniif act ij.x"c?i* of stoc?! and fe> t.Ho nsor, cannot 
He’* oik'^or-osf imaf<?d . A.s an e'xcamplo of a scie'nfifies 

ion ^ of a point- of jiracfical mofalinrjE^ical 
^**^l^^^**f if w'oiild l>c <lifficnlf fo call fo xnimf 
proN'ions x>ioce^ of w’orJk e_»f fHis raa|Lprk if ndc e?arriod 
out witH any’^f liixr;^ like? flio care* and indnsfrv w^Hicli 
lias He?e'n sHow ri in tHe- xire*se?nt caso. T. 


JK. JVf. OnooK:sxiA.jNrit. 

sudden eic?afH of Hrof. CVoolcsHanle oiiduJv 1 
roxinov’^cs one? wHo w’as a pioxmor of Hactoriolocrv 
XXI Correaf Rrifairi. Ho came? of a family- of soldie?rs Hiif 
af an carlyr ai^e? sHowoci a liking for scionf ific w^irk, 
jirid after se?Hool davs was first a pupil of fciir Hav 
Hankostcr af T>ni versify- OoJlc^^o, wliose tcaoHini: 

**dliJciicod his cHoicjo of care?e*x* Olifain 
ni^? a se?ionco cxHiHifion af Kin^ s OoIJe?^o, Hondon 
He- e-rife?re?el ihcrc as a medical sfude?xif, and final I v 

T> <>he Urxiver«/t“" f 

i.onclon. I>.iring 1, ih tr«,inixiK a* Kind’s 

arrived in X.end,,n !,<> beoorao burgeon 
^iiig s (college PTiiMjMtiil, iind C?roc»k«IianJj- wiSs <-.r»r* 

^ - He tHns cail\- He?came? imHne?eI w’xfH tHc? 
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fi ary. 

foacjHin^ of Hisfor and acqnainfod with fHo i^ertn 
flie?ory of disease?. In e?onse?<x tfonoo His cx- 

X^’sx-icnice? «ncle?r Histe-r He? was soloofod for special 
dofy in file? H^yyif ian Kxjiodifion of 1 HM2, w’as 
y:^e^sonf af flic Haffle? of Tol-ol-ICoHir, and rocoive?d 
fHe? modal and ICHcciivo’s star for His sorviccs. I4o 
wrote a re?j>orf on fHo anfisopfic mof Hods omplov«^l 
fHo carinia ij^n and ^^ax-cs vaiuaHIo ovidonco l>o:^oro 
fHo Hoy al Oom mission on Hh^cKlioali^Ber vices in Kg^ypf - 
rollowinj^ fHis, OrooksHanH dooidod to fake tip 
HaeforioJojary «-« a care^or, and pxoonodcd fo sfndy ixx 
Harxs under I^asfoxxr, and afterwards in jBorlin under 
HoHe?rf KocH. Hof timing fo X.«ondon, Ho pixHlisHod 
^ His ** IVTanuai of Hacforiolo^Ky,*' wHioH Twassod 

t-Hrong^H four odifions, w^as franslafod info JBroncH, 
and was flic? sfandard fo;acf^Hodk: of 



2sr^ or zjTtJEj 


X03 


'l>li.e 'fcijcno iia -EIzx^l«i^xidL . It> wjBts wi-tix xjo^eLTxy 

l>o«.xxt>ifixl oolotxlroci <iiro.wiii, eioxiae» I>y liix»xs«if 

I fxxxci o-tHe-irs l^y 3VJ[ir». OxroolcslxfiLixJs:. X3Co -WfiLS eleo'tod 
I a^-fc a.l>ouii> -fclxijs -feiiaa-o -fco a. Tbaotoiriolo^y 

|ixx ICiix^’s Oollogo, lL#oxx<lo]x., an<i ifoxixi.<leci “fcliejro tilx^ 
f fix's t< lah>or«Ltoxry of Ixacrfeoriolo^gy %o l>o ost>al>lislxodl iix 
XJri't^a.ixx- 

OroolssJhiLaxxlK. xxow dovot^oci Iximsolf -fco rosoarolx ctrLcl 
lodvioatiioxi-al wor*lc- Wo st^xidiod > 

Exxxxd ixi 1 SSV j>xxl>lislxod a volximo oxxi:.it»lod ** JRliot>o- 
j|^rai>ij.y of Warotoz-icx . ” IMTaixy of His ^xHofomioro- 

K^ 5 T*aj>Hs of tiHis oa.T*ly j>or‘iod aro oxcoollon-fc, axxd 
Iscax-coly t>o l>o i>oftiox*€»d xxow. Ixx. 1 8SS axxd 1880 Ho 
^■wss st-VidyiTi-g: -fcHo xx.n3tla,x-ia ipar-asito axxd tiiryi>anLO- 
3mos. Ho weLF* oxxo of -fcHo first to rooogxiiso stxxd 
oioHmi X^avor-ao’s 'worH oxi tHo irxalaria parasito, 
axxd also ooriHi*xx.iod tHo wox'H of JKvatxs ojn. tHo 
ary parxosoxxx o of sixrrra, a disoaso of Horsos ; aixd Ho 
^xxHlisHod a papor in. tHo */ox/-3rx'«4X^ -th.€i. JKoyrjt^ 

f zc^T‘4:>^CiCF^£<^<zl f 1880) on. tHo trypanosome? of 

ilio rat, and His stndy of tHis parasito loft littlo 
Ifor la tor invosti^^ators to dosoriHo as rogards 

Kts morj>lxolo| 5 y and stmotnro. OrooksHanlc nox?v^ 
Itrx t|niolc snooossion xxndortoolc rosoaroHos on 
boHaJf of tHo CJo vrornm. on t, and fnrnisHod ro ports 
io tHo -A^rici nit oral Oopartmoirt of tHo Hrivy 
pC^oixxroil on soarlot fovor and tlio Hoxxdoxx oox^v 
lisoaso fl8HT) ; axxtHra>c, paxrt-ionlarly in sAvino 
^ 1 888) ; tn.Horx'^nlosis and aotinoxnyoosis in oattlo 
^XH88). His in vost illation, of tHo Hondon ontHroalc 
disc^aso in ooavs, also of a similar ontHroaH in 
/iltsliiro, j^jrovod tlnxt tHo oondition was oxxo of 
3 vv-3>o.x - 

Tills donlitloss dirootod Oroolesliaixlc’s attontion 
SfnalJY>ox^ and a*" aocixxati on, willi tHo rosixlt tHat 
pnHlisHod in 1881> a ooxxsicloraHlo Avorlc in txA^o 
rji^o volnxnos on tlio History and l*atHolo^y of 
jFacrr^iriatxtiix . H'o snrvoyod tlio oarlior litoratxiro, 
Kn<1 for tHis j>nx*|>oso tHo old Hoolc sHops of T^oipsr.ii^ 
Knd oImoavHoi'o w-oro soaroHod. fox' oarly and rxxro 
prixots axxd troatisc?s, of AvliioH H<? aoc^nirod a xxnic|xxo 
olloot.ion . His viow's oxx tHo snHjoot woro dooidodly 
^otox'odoxc, and at tHo times gaixxod foA^r adHoronts, 
^lon^^H His csritioism of sorno of tHo tHoxx popxxlar 
oxicioptions Avoxxlil now Ho adxnittod as eoxind . H o 
?iso stndiod tHo Hacstorial flora of oalf-lympH, axxd 
|v"liilo isolatixx^ x&xxmoroxxs spooios froxn it, dofinitoly 
ssortod tHat ixot ono of tHoxn is pocixliar to vaooixxo 


lyxnpH, and tHat tHo ^natixro of tHo oonta^lon i» 
xxxxJkmowm . 

"WitH tHo oxLooption of 'tAwo papors on tlxo 
oHomistry of KLooH^s old tixHoroxxlln, tHis w-as 
OrooHsHaxxH’s last worH of soiontiHo ixnportaixco, 
and in 11K>1 Ho rosi^nod His profossorsHip, Hoin^g 
olootod omoxritns profossor, and rotirod to His ostato 
noar DESast O-rlnstoad. Woro, avHxIo taHixxj^ His sHaro 
in looal intorosts axxd Hoooming a JFxxstioo of tHo 
Hoaoo, Ho xxxaintainod to tHo last a Hooxx intorost in 
soiontifxo Avork axxd took a doop and aotiv^o intorost 
in tHo Woyal Votorinary Oollo«o, xvHoro Ho Ha<l 
lootxxrod in oarly yoans, and of w^HioH Ho was a 
^OATorxxor for noarly forty yoars, axxd Had ixinoli to 
do w^'itH tHo rooont doArolopmonts in tHat ixxstittx tion . 

OrooksHank traArollod innoH, -was a koon fisHor- 
man, a g^ood sHot, and a skillod Hxmtor of Higj ganxo. 
WitHin tHo last yoar Ho Had tHo good fortxxno to 
find and oxcoaArato sorxxo intorosting Xtoxnan romaixxs 
on His ostato. W. T. WEW'x-iSTrT. 

a rostxlt of a motor-oyolo aooidoxxf. noar 
A.Hor<loon on dixly 2, 3V£r. Aloxcandor [Eloid Has diod 
at tHo oarly ago of tAA^oxxty-tw^o yoax's. .A. youmg 
xnan of groat pox'sonal oHarm and soiontifxo proxxxiso. 
Ho took His dogxrc?o w^itH Ixoxxoixrs in xnatHomatios 
axxd xxatxxral pHilosopHy tAvo yoaxT^ ^8^ tHo lUxii- 

ATorsity of -AHordoon. Binoo tHon Ho Has Hoorx 
oxxgagod in toaolxing and xosoaroH. SLis w^ork oix 
tHo cliff raotion of oatHodo rays tHroixgH t-Hiix films 
of collxxioid, a prolixninary aooonnt of 'wHioH xxp- 
poarod iix a yoar* ago. Has attraotod A>rido 

ixxtorost. Wy a xnolanoHoly ooinoidoxxoo His doHixitivo 
papor apjioarod ixx tHo €*f th^ JFtoyegZ 

-S'ocioijy -witHirx a day or two of His doatH. Wis ro- 
roxnarkaHlo sxxoooss ixx tHo sHort tiixxo allow^od Him 
xnakos His oarly doatlx pooixliarly tragio, and His 
loAraHlo xxatxxro Had c-?ndc?arod Him to all avIxo knoAAr 
Him. _ 

"W^xe rogrett to anxxoixnoo tlio following doatHs i 

8i*- li’raxxk Hly, 1C. 0.8.1., formorly O-ovomxoi' of t>Ho 
Oorilx'«.l ProA^iricsos*, avIxo t>oc>k a yxx'oxxxi xxorxt:- pax't in tlxo 
dovoloyimcnxt of agi'ioiiltixral xosoaxxrH in India, on -Tixly 
3 O, agod sixety-two yoars. 

8it* Oooi'gc' Wilis, IBax't.* prosidc^nt of tlxo Inxporial 
TToHaooo Oonxpaxxy, a xnnmfioont Honofaotor of tHo 
l-^niA^orsity of lirxMtol and of tlio Hristol J^Xnsonxxx aixd 
Ax-t Oallory, on JTxxly 11, agod sovonty -f onr yoare. 


aind 

IMaistat solontiflo w^ox*kox-s w'^ill romomHor tHo dis- doal of tronHIo Hy tHo Onstonxs c^ntlioritios. On Hoai-’ixxg 
il>poixxtmont oanse^d at tHo Oxford mooting of tH« of Mx*. X^eoHc?'« oxporioncso, tHo Assooiation of 8 oionti 6 o 
^T*it,iKH Assooiatioxx Hy tHcs oxc^lnsioxx of a filnx of "Workoxrs oomnxxxnioatod AvitH tHo JRixxanoial 8 oorot 4 ^y 

:;Hilian axxd l^orxxvian Hixds w'itH AvHiolx Mir, W, O, of tHo Troasnry asking, oitHor tHat spooial ooxxoossions 

lurpliy, of tHo Amorioan JMnsonm of ISTatxxx'al JHCistory, sHonid Ho grantod as a mattor of oonrtosy fo ao* 

fcaci intoixdod to illnstrato a lo<?t\xro. Tlxis yoar two oroditod soiontifxo workors wisHing to ixxtx'odnoo snoH 

imilai' inoidoiits Hav^o ooonrx'od. Mr. IBooHo, tHo fxlrxxs fx'om aHroad, or tHat tHo jF'inanoo Aot Ho so 

was oHligod to pay fxxH dnty oxx axxxoxxdod as to allow- for tlxoir importation w-itHoxxt 

^ film of a miorosoopi<?al sxxHjoot AvHioH Ho ixxtx-odnood paymoxxt of dvxty. Xxxdopondontly^ Oaptaxxx Xaxx X^^rasor 

tlia pnrposo of oscHxHition to a Joarnod sooioty* moArod an amoxxdmont to tHo B'inanoo Acst of in 

kinl Mr. W^rigHt, tHo distingxxisHod Amorioan astro < tHo Wonso of Oommoxms on JTnly 3 to tHo saxno ofHsot.: 

u>mor, Avixo wisHod to vase a Hlxn to illvastrato a lootviro Mo doolsion Has yot Hoorx xoaoHedi^ Hxxt, in; 

w toro tHo Royal Aatronoxnioal Sooioty, not only Had tHo Wonso of Oommons to a c^nostion pnt Hy etn* Waxa-V 

x> i>a>' <lixty;on,.H£s film* Hnt was saso pnt to .a good Writtain* tHo XTinanoial 8 oox?otary to tHo Troaavxry 

Mo. 3<>ti4, VoiH, 1223 
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M'fctite'cl li^afc liiM a.t>‘fc»Jtx'fciorL IxcmtI l-^eisoTi ciir^< 5 t“ocl “fco •fchc’^ 
of* 4x <ii«tin.f5uiislxoci -A^anraoricctri ««t.i*oixo3nxe»r- lioirx^ 
t-o ooxiMiciox'* 4 lr>lo imtooxivorjiioixot' txxicl f5i*oi4.l>lc^ 
iix ^y*xs-^^ixx^ ^Ixfoxx^ix -fcljio C 'Wx«tvoixxs* 't'W'o 
filrxiw .wliow-iax^ f^lio «ixcoogsn=»i vo frlio 

•/i4j>itoi:' clTiT*ijipf it,« i*ot>«fc-tioxx^ ono t*c>r t.lxo jixxrjiOMO of 
illii!st:T**».tiiTx^ tx loctiu'o, «A.rici flie» offioT* for* |>r*os=»e'^rr*^.a.t>ioir 
to tJr#> X^o3-«.l .Awt-roiioroionl S5ooi«9t;y*. Somo of tiro 

rlifHoii Jtiojs# O3ci>or-i«ejno€5cl •w^ox'o clrro f.r> tljo irrrjror-trrtiiori. 
of tlio film» irr 2*€r«Moirj^or’«'’ , rie>c*.««j=jif ait-irr#ac 

tlK^-ii* x'omov*A.l fx*om 'V^iot^oi'ixv t-o tiro l*^xxcloll SSt-x'oof 

lioxrcloil tiJxn £=itox*o. Jir vxov\^ of tlrifcs oa.-so, Irov^'^o'v’ox*, 
tho jxoi^.'-silbilit.^’' of F4Hox*toirixr^ tfio rof?a,x*c 3 « 

tfxlTxr« of XX xroxr-coTrimo3roi*xl dra.x*£xc*t oi* xv**r« >>oiir^ orcixrrx- 
irxocl- f^'ort Irox'xriox'o, tlio C.^ 1 i*xtioo 11 ox- of tiro Krcolrocjtxoxr 
lx«<rl isr-omixiocl t-fio^t- tiro |rx'«.<!t icjxxtrili 1 3' of no o>::x^iTi2>tic>Ti 
fot* «c:iorxtiff o tilnxM rx'oolil l>o fxiT*tlroi' t^oi i^i clor*oci- 

fSi>for»i tiio Joxx<Iiirpr ax’tiolo in tlxii=* 'vr'ool-£.’« on 

*■* 'J’lio Or'i^in mxcl I*x*o^x*o«« of IVItxxxlwiirrl *” 'wx-itt.on , 

'v\-o Imx^o j:*oooivocl X*rof. JH . X**. Oslrox*n’« Jxxtoxtt- ooxrt-i*i- 

I>ritioir to tlio ciiMOimwion on tlre^ tmoogsiti'^* of ixmrx, xxn 
m-tiolo ontitloc .1 “ Ixrfinoxxoo of l-Jotlil^' X-oooxr»ot ion 

ill >^oj>xn’x*.t:.iir^ IVJxxn fi*om JVloxrlco>-M mrrl Afro*^*’* 

in tlio 3 \'Xix 3’' nvimlror* of t1»o J\I onthi . 13 

C2»Jc>t.fxtion« fx'orrx tlio v^Titin^^f^ of l^x*x*’vt'iir, lio mIxoxv'ss 
I roxo C!lofiol3?' t.lxxxt, fw.x--sooin^ rmt nT*xxli«t " ss x^ioxvs* ooirroiclo 
rv'it-li tlio ofrinxonH;. linnocl orx t-lix^ v^nxtt xnnotixrt c»f ox-i - 
clonoo «inoo noonnmla..tocl , of “* tlio lxi/;?lroMt T^i*iti»li 
xxxxt>liox-it^^ <S>ix* Ar-t-lixxx* ICoitlr> «ncl tiro lii^rliojst Ajrrorioo.n 
xxxit irofxt:v’' W. IC. <_5 T*<'2^ox-y >♦” timt m*xn*« dowoont 

i« to Ixx’i tx*a< 30 cl to «. pirimitiv-o ctiro-lilco fx>i*ni nror-o 
C3lo«ol.x* T'osoxirlilin^ tiro oliim^i**^**^*^*^*^ tlmri xrmn, Irxit- 
losjx4 »|rooicxli 240 ci in afro-lilco lixxlrits tlmn tiro ox^mriar. "Ffo 
jrx'octucscf fci to mra.ly«c’! tiro iirflxionoo of Irotlilv*' looorxxotion 
in olmn^iirp: tlio pn'o^ror-tioxis of xmn« mrcl lo^arn. x*ol»xtivol>’" 
to tire’s Iroci^, mici irr nltox'in^^: tlic* olio.x*xxotoi:*i«tictn of 
Imnclxi xxrrcl. fec«t, xxxrcl i« xrlrlo to ^^x-oxxfr tlri« tlox'olo|i»riorrt 
ixi &, «or*io« of *■ ‘ |ri*o|;^'o««ivo m*l>oi*o«.l «ta.^ 04 ^.” A oloso 
Sitixtly of tiiont'' s^t»j50« loxr<lh» trim to tiro con<*l iiwiorr tlmt 
rvlrilo ^ ‘ tlio t lroox-^ xrr-lrox-on.l nnoos^t.i'.v’" of tiro Imrnxm 

tyjro i?> r;x'oll o«txxl>lifc»liocl , fciotli lr>* tiro jix'Ofior-t.ion of 
tlr<3 lixrrlm xxncl jronsilrl^-' 1 >.V tire iirtox-nirri^ of tiro wolos of 
tiro foot, txl»o to a. lo&is clo^roo lr>* tln> f^fri*oa<l of tlix^ l>igr 
too,” 5^ot tlio stx*xiotnx*o. and f>rojroi-t ioriw of tln^ lixnlxn, 
tiro liaxrd» and foot, talciin to^^otlioi*, do not liax*m<>xxit40 
'vv'itl* tlio lix'aolriatin^ ajro tliooiry, Imt to xrr>'' mind 
sn^^aroibt i-atlrox- tiro talcinf? oiT of tlio Irmnan ntoclc 
from tiro sooond |rx*opn^-o^«ix=*o arlroreal «taf2rx', nainolx', 
arIrox*eo-linrl>-Ax*allcing >ito.go.” ^'■^lat in to Ka>', Osixrm 
x’c-s^ax-ds tlio anoo.^tral form of man ax» Irolonfjrin^ to tiro 
t.vjro of oreatiire wliicli, wlrilo lial>itnali>* tt^rrentrial in 
lialrit, >'<‘t son^lit its food in troes and di-rx’^olofiod *x 
1 1*00- wxxUdxriaf lialrit- I>oriv-od from tliis wtxrj^ro, tlio 

|rro-X>awn iVlan 'woixld c;oxr«orr.-o all tlio 2»otoirtialit>* of 
fxxtn ^f tlio Iranrl to flint -mal<.in|;5 xmd, 

rrltiniatolx, to tlio art^ and iriclnstx-ios Ir^ xvliioli nran 
Ikxis arixion.'” 

<>1 tlix* of<-x\ of >-41 >£ toon of tire* Axrotjlcx^el airslki|:i | 
X/rx/ia lixix*x? Irootr x^-.-^o no<| , and trxo, X>i*> TVI alm^jrrx’^rr , tiro | 
Hx\*od5fali mot oorolofjrij-^t , and fSi^nor T^omella, an Ttalian 
on^2:inx*or*, nx*o ir« dir * v'o< 1 to lio ilocaf. ATi«i’t from 
Cionoj-al 3 SIol>il<-, wKc> was roMeno<l fyy' a Hwodiwli ax=*‘ro- 
J^?o_ 30<34, Wrr^. I22t] 


2*1 ano on d xxxiO' 23, tlio srrx^vivora orvo tlroixr aafot>^ to 
tiro i3ox*iot ioe-lrx-oakor wlriolr foxurd tJrom on 

dirl^- 12- mxo.\^ inolxxdo M'ajora JSSajrfri and JMlUEuriano, 
-vv'lro wi til X>r- JVXalrnjari'Oxr Irad loft tiro wrroolscocl jrarty to 
wallc westward towards tire? roliof slrijpa, and 1-don.t- 
"V’^i^lie'X'i, wlio roinaixrod ixr clrarigo aftor Oonoral Nolrilo*|Si 
x*osc 5 no, Tlroro is no nows of tlio sire men wlro wore 
oarriod aAJV'ay in tire w^roolt of tiro aixrslrif*, and tiro lijk:oIi- 
lioo<l of tlrt^ir Iroingf allx^o is small. It is ro2>ox*tod 
tlio ATrxawy.via will oontinrao tiro soaroJr. »lro Iraa alroad^r 
jriolcod 1 x 2 * Irer airxrroxr, rvlro dama^od tlroir maolrirko after 
disoovorini^ tlio jrositioir of 3\j;ajoxrf» 3Mariano and ZafTp*** 
At tlio tixxio of xx-ritinf? tlroro was no nows of Oajrt. 
A.xnxxxrdson,- X.iont- X>iotx*ic.*lison, and Oorxr, C^roillranti, 
xvlro loft 'T’romscr in a sotxjplano oxr Jnno 1»- Xt is 
j*ossil*lo tlrxrt tlro^r Irax^o foxxnd tiro rrrissin^ Italians 
arrd xxro oxroaxxrirod witlr tlrem axx*aitin^ a slrijp. Several 
aorojrlairos ax*o soarolrixrji? for tlronr. A.ox- 0 jrl axr o« Iravo 

2 >iclco<l rijr t wo men xx-iro xx*erx> tr>*iirg^ witlr do^ slod^^s 
to x‘oaolx I,.iexit- *V^i f 2 Cliex*i ’ s jrax'ty , and tire tlrird moxrrlrer 
of tlris soax’olr jrar'tx* Iras rejFxolrod t.lre safelv, 

So ivijh: details alront Ciexroral IISrol>ilo*^s first flii^lrt. in 
JMfav of tlris >*ear are ^ivoxr 1>>^ a >* 

issixeil l>v Soic^TKio Sfcsrx’'ioe of VV'aslrixrpjton, X>-0- '"Hii* 
ax nr on tlrat oc'csasiorx xx'xxm to €'*?cf>loro JCiolrolas ox- 
>Iortlrorxr X^an<l, or at any ra-te tn <ic'*tomrino its w'ostorn 
limit. X'lio <*ox.n*so of tire X/r»/xn xvas xroj-tli of Syrits- 
Ix^rjti^en xxnd X'ranai d osof J,»xr.xr<l, roaolrinjaralroxit lat- H2'^ JST. 
in loxr#?- TO*^ 12- X'rorn t Irore t Irxr ooixrso was soxit Ir- 
ons txx-'arxl to lat, 1€>' lon^- 0 1 ” -XO' K. >5 0 xrx^w 

laxrd xx^as «ij?lrtocJ and tlrx^ xx'ostem exrcl of I>Iiolix>las X,txnrr<i 
xx*as xxot sooxi, Irnt tire* natxxre» of tlie 2 >eolc in t lio vioixritx’ 
of tire* ea«tox*nmo«t jrosit ion jroaeslied is said to liax^^e lo<l 
Oonxiral >x<>l>ile to Irelievo tlrat land w-as not far distant . 
’J.'lro x’etxxrn csonrse^ to SljritslreriKen xx^as via tiro nortlr of 
INTov^aya Zoxarrlya arrd tiioxr aoross isTortlr-XSast J-««md. 
’JL''Iro oonx*s«3 of tlM* Tt<jZi<x, on its xvay eastwmd crossed tlrx3 
rejmted jrosition e*f Oillis or CJiies Xslanrl, X’ojrortoci so 
lon^ e** 1*7 0T. >5 o si^ni of tlrat land was soorr. Xt Jrras, 

Iroxvoxi'or, loxrpc Irc^o'n sn jiirosed tlrat OSiles’s disc.ox-xrry 
is idontioal xx'itlr 'V’V’^lrito Island in alront JfC-, and 

tlrat it xx'as xrrisjrJaood at a comfiaratix’^oly recent dato. 

IjEirs dix'ootion of tire xrrov'ailinf^ wind in f.lro >ffort*r 
ALtlantic is east ox* nortir-oast al:>ovo latitnde 30'** 
and sontlr or sontlr-xv'ost Irolo'W latitndo 30*^, a fact 
Icnoxxrn arrd ajpjrlied l>y sailing: -slriiriJ eirroa tire vo^^-ai^ 
of Oolmnlrxrs- Its inrjprortance "for trartw-A-tlant-ic 
diglits is ov'cn more vital, a« afTpeare from tire serios 
of sxxccoxrsfnl x>x*sterly ftiglxte arrd tire diaastrorra x*ooord, 
of tiro westerly atXem^xts l> 3 r*tlre nortlrexm rorrte- Tire 
.Italixm 2 >ilot», Oajrtain -Artrrro ITerrariirr and JMaJor 
del X*rot^*, ixr tlioir fliglrt starting on Jraly 3 fronr 
Ttoxrrro to IXraacil, in estalrlislMng a ne-w record of 
googT‘ai>lrioal distance covered in a single stage, no 
doxxtrt toolc. intelligent advantage of tire elementary 
I>rinoif>le involved. JP*or striert comxrarison of **^*^^® 
googx’ajrlrical fliglits, an acrenrate lcnow3fcsdge of 
velocity of tire wind, from jroint to jxoirrt dorxxrg 
digirt, is ret^tured, Inrt miak3kdbo^ fnll aUowanoe for 
favoirralrle xvinds, a fliglrt of 3000 Jcrlonretn^ fronr 
Xtome to IXras&il is a great f Oat of afcdl^l and en dnr anco, 
and a severe test of engine and- aefJ^^tlan^ design. 
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JXJX.Y 10^S3 

A. 3 »X*HJA foir ^l.«»rkJrii»i.ief iru 'fclrio X^etlco 

srit^li lii’vet 'vie>’w d€ j^r^serarv^i-ixi^ i<>« »o©ixio C(©afct>x»i:’0«» i» mmoKio 
1 Cl. j>4EtTxi,i>l:i.lo1& ojtxta'tlewi ** 3«i»f«»^i3L«i.rclinL^ te-y 

ilr. Jil. «T- X-f. *Ta-xinke>s ( JVe'W«, >- 

PVio dta-ix^yesT- 'tlms-c»»t.€>3Eiw t-Xio X.««b1<.e» cili»t;x*iot> i« tJk-io 

>i»t.cojmo of tvHo laeo of tilno ari.ot-ojr-oja,*', TTlioro, #»» olso- 
jir'Koi’’ 0 , t;Ke> xoo'tojr - o^x* locbcfet t>o x*if>l>oxx» of oj*l>«i.rx 
j^owt-lx »f>**oab<iiiX|C5 «,loxig fclrio ^arr€^«.t. »*o*axi«, eLn<ii t:.o 
sor»«1rricot>ioo of r» 0 "vi’ t*ool<Jm for tfio «t».ncio 'porfiowo* 
ril-cJofesi^riocl j>lcM>oci euro lia.t>lo f-o 

tj-*c>il fiiooxxio foa.t>uirow, wJhiilo t.lno ist^x5ccj^^liri.|^ a.i3.dl -ixo-ro^so- 
».t.ocI ^x*ow't:.fx io.oro€i»o*=3i ao-d ooef- of 

>ol>li<!; Morv^ioosH* IVXr- *TamoM X>lcsa<l« for j>r«t>arat;iori. 
.vit-lTOot. dola^*" of a r*o^iooLal j^larx for tiro ■w'fiolo of 
a,roa, and orol:>odio» Irdci c«ii.#?:g:€3«tiojnLS io. a rr^ajo wlxiol* 
diow'&i -fcHaf smoln a i;>lari. i» xixxdor ^vtaby <>rxl>' in. trlxo 
K^ixt-lxorri. ^ax*t. of tulxo I^alco d istr^x-iot. , wlxoro eovoral 
.xitlioritioM iiavo it, Irx Ixarid- JHLc* di«oxx 3 so« at lorxf^tH 
blio cxd'v-aEitaigoK of «i»olx a »orvo>^ and tHo xxr^^oiit oood 
taf «ooxo ac*tioo if tlxi« vxoic^ixo Elojjflaod i« to lo^ 

px-<^«orx'o< I- Tt ia a j-EX-ojEosal xv'lriiolx do«orvo« to roooivo 
pv-ido aii|->j>OE“t* A.XX aj:>I->oxxdi3c a list of tixo j^ro- 

>oi*tio» in tint? X^aWo distriot owxxod i>>^ tlio uSTational 
Pi-nal.. 

NTo'X’JOJ*: fias looisn ror;ontl.>'^ tl irootod to tlio valExal*lc» 
mnoro ostato, sitiiatod si>c rnilos fi-ontx I^Jvnxoon, oix 

* F«"'ii’iii of i»x Ar^jr^v'llaliiro, !:>>'' a fm*tlr»oi* #arift to 

"! nati<»ii >E>'^ JVIi*. Xlarr-x <_*. "V' o iiTx|a:or. In jVIr. 

♦ mxptc*!* |>x*o.«!on tad Uio J^amnora «’>at*vt<^ to t K'orc'st r,v* 

xmnission otx Ixoiialf of tlic* ncitioix, tlric^ 

ETi.-4ion lioviso aiE«.l «50i*taixx ot Ixoi* j3X*oj>ort ias to linnsalf. 

ostat,«^ tlnis dorvatc-sd <*ov'or« axx a.raa of 10,000 
and inolxidas ooxisid€»»'a.l>l<> aroas of Avooda axxd 
»n.lations, c**>xx tainixi^ a variot.x’" of oonifora, tlxxxs 
xirif 5 ^ a- vax'>'' v’altxalilo o<»ixt<x*o for tli<^ c*on<in<*t of 
*ostx\v x'oaoaroli vi’^txrk. ft is also jxx'ojrxosc^d t<» ntiliacs 
a |_>T'aot.ioal training Kjc-nti'o for forr>«t.x'>" sfntlonts. 
lo Jsattox- c»fc>j*>ots fjavo >>ooomc3 y >x'aotioal3la lL»v tlxi* 
3ont f?ift IVfi*. ‘V'onxxjsox’ r>f tlxo iriarxsioxx Ixonso 

t-lio x-oai«lnt' of 1 Ixo ostato, witlx tixo 03c<;oj>tioxi of 
slcfoi-d T-f ovis*'', tixa l-tiv* 2 !i' l'>3aoixai|^, axxri oortaixx ■\'illa^os- 
is noxv' Jfio|3<'*<l tliat tlxo I^''or<»stry Ooixxrxxis«ionx*ra vx'ill 
al:>la to jxrovido aoooxixxnodxxtioxx fox* x'oaaarofx xvox*lxor« 
d stndoxxta ox» tlxo oatato itsolf- Tlxo forostr>' val no 
l^onxxxoro is vary- ooxxsido'x'atxli? ; Ixnt it Ixas also 
taxxioal ■V'alnos of rxo xxxoan ordoi*. 3oil, <;1 i xnate* , axrxd 
e“ltoi' ax'o all oxccsollont, as is 'vv'oll sJxoxvix in tlxo 
Ixorotmxx axxd g:ardoxxs, 'wlxox'o tlxo omi’-xxoi-s lxav*o 
.jxorixxxoxxt^sd for xxxox-o tlxan Ixalf a oesxxtnr^* w'itlx a 
rioty of oxcotio timlxor troe*s, osfxocially' ooxxifors axxd 
>i*l:>a<!Ooxxs ]:>laxxts. '’J'lxo ax'txox-otxxrn is said to Ixo tlio 
r^e^wt in f^ritaixx ; it is >>oliovc?d tlxat tlxe»rc?> is a jxro- 
sal to xxxako 33orxTxxoT*a, iix tixxxo, tlx€* xxatioxxal Ixotaxxio 
t of S^ootlaxxd. -A- nxoxnorial to tlxa lat'O 5Sir 
xat*- I?6ayley !Klalfonr, of tlxo \.Tni vox-sity of JKJdixxl^xxrf^lx, 
Kixxi^'s JSotax^xist ixx ^ootlaxxd, Ixas txooxx xxxxdor 
Bix***'^*^' i«>«- itt X^xol5:’'» tilloxx- A rest Ixoixso is l>oixx;g^ 
i3t€5<i, wliiclx will l>o foimxally ojxorxod to tlxo jxxxlxlio 
' oocasioxx of tlxo -visit to l^oxxTxxoro of tlxo J3x:dtislx. 
sooiation at tlxo O-las^ow* mooting^ In 2Soptoxnl>or xxoxct* 
a]p{>oal is l>oin|$ xnado for oontrUxxxtions tow-ards 
t fxxrxd to tlxo xnoxxoy wixiclx tlxo *37mstoos 

tlxo IBritislx ISXxxsoxxjm Ixa^va l>oon alt>to« ont of tlxo 
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xnonoys sxxfxjpliod. Ixy f^a»rliarxxoxxt, to jxro'V'ido for tlxo 
oxcfxloratioxx of tlxo dofxosits ixx T’axx^axxyilca TPoinritory 
and otlxox* j>art» of ISIast Afx*ioa oorxtaixxixx^? tlxo fossil 
rorxxaixxs of dinosanixs* T[?lxo TTrixstoos Ixavo txooxx alxlo 
to rrxaixxtcxixx axx oxcjxoditioix for foxxx* yoars, Ixxxt xxoxv 
find tlxomsolvos ooxnj>*»llod to oioso it down on II>oo. 31 ♦ 
xxnl«]9ss tlxo jxrcMsont ajxjpoal xxxoots witlx sxdxstaxxtxal 
sxxoooss. A. Ixo^ixxnixxgf was xxxa^lc^ ixx 1 w-itlx tlxo 

collcxotiorx of .sfxooixxrxons at Tondaii^xxx’n, xixxclox* tlxo 
loadorslxijix of IVfr. "W. III. C^ixtlor. Xfo wcxs aooonxfxatxiod 
Ixy 3Vfr. 11^. £3. 13. Loaicoy, wlxo Ixad to rotnxTX to B^xx^land 
tlxo followirx^ JsTovorxxlxor ixx ordor to re'-sxxmo Ixis studios 
at Oaxnlxridgfes. At Ixis oxir-xx x'oc^xxexst, IVIx*. CHxtlor cioxx- 
tixxxxod tlxo wox'lc alono, and xxrxHajxjpily oontraotod 
xTxalax'ia froxn wlxiolx Ixo diod on A.xxg-- 30, 105245. ’"Piio 

wox-lc w^as oarx'iod oxx l>y IVfx-. JB*. W- H- IVXip:ood -witlx 
tlxo assistaxxoo of Afajor T. Xloaoorx until tlxo oloso of 
10250, wlxoxx tlxoy rotxxx-xxod to I^JIn^land. JEarJly ixx 
10527, I>r. -Jfolxxx I^arlcinsoxx was aj>i>ointo<l loador, arxd 
1x0 loft for T‘otxdaj?rtxrxx aoooTTijr>arxiod l>y Afajor X><'»aoon. 
Htxrirx^ tlxo x*aiixy soason in Tan^arxyilca, T>x*. I^arltixxsoix 
visitod -varioxis sitos in IConya. I-fo Ixas, xmfortxxnatoly , 
ooxxtraotod axxrxxjolxiosis and Ixas to rotxim to l^xx^land 
for tx*oatxxrxont . AJaJor Xloaoon Ixcxs l>oon loft irx olxar^o 
of tlxx» oj>ox’atioxis at Toixdagxxrn. As tlxo rosnlt of tlxo 
x'ltjxoditxon xxi3vi.^ci.rds of 6^00 oasos of sjpooixxxoxxs Ixavo 
roa<rlxod tlxo .Afnsonxxx, Ixnt tlxoro Ixas not Ixooxx tixxxo to 
worlc oxtt ixxaxxy of tlxo s|XOoixxxotis or ovoix to xxixjxaok 
tlxoxxx xxll. 'l''lxo fiixxd for vx^-lxiolx tlxo ajxjfxoal is xxoxx* sxxaxlo 
is xxTxdor tlio xnaxxafaroxxxoixt of J-»c>x*d jFtotlxscslxi Id , Air. O- 
'Tato Kojoraxc, I>r- W". !>. Il^axxj^, and Hr. H. I*'. JHTorl^c’^x't 
£3xxxitlx < txoxxoi'ax-y soorotax-y )* !'<-> -N^^lxotxx oontrilxutioxxs 

slxoxxld 1 x 0 soxxt at tlxo Hritislx Afiisonxn < AJatux^a.! Ifi>9tory ), 
Sontli Ivoxx.sixi^d’t>ix , h^-VX^.T. 

'X'*XHrjfS folio-wing x'»lc»otions to J3oit AloTXxorial IfoJlrx^x'- 
sHi]ips fox* xnodicsal roscxaroli Ixavo Ixooax anado, tlxo jilax-o 

of rosoarolx l:>€3ing gi v*t'^tx irx Ixraoltots : *S?o#x.ior* ijrx^ 

<15700 jxox* axxrxxxnx)i Ii^oxxrtlx yoax* folio -a's olootoxA to 
SSoxxior Ifollox^’-slxlixs ; I >x*- A.. S. I^arltos <I>of>«brtxxxoxxt of 
I^lxysiology and 13ioolxoxxxistry , XTnA-v^orsxty Oollx-go, 
London^, oxx tlxo jxx'ojxortioxx of tlxo soacos j X>x-. Honor 
13 rid got l^^oli <j3«.rtly ixx lal>oratori«>s oxx tlxo Ooxxtixxont 
and in tlxo l_Tnito<.l feStatos), for oxcjxorixnoxx-tal stxxdios oxx 
tlxo diffox'oxxtiatioxx and dLodiCEorontxatioxx of animal 

tissxxos. lor (£400 xxor anxxnxn) s XI>x*. 

-.1, H. C^xxastol (TTlxo Hioxdxonxioal X.al>oratory , l.Tnivox*slty 
of Oaxxxlxridgo), fox* (1> eactoxxsion of *vx*x>x'i«: on tlxo olxoxnrx- 
istry of Ixaotoria, xvitix s]xooial x*<t**foronoo (a) to jxatHo- 
gonio Ixao-toria, <&) to tlxo corrolat iorx of x^ariatioxxs in 
axxtigoxxio fxroj^ox*t ios of l>aotox*ia,l>y olxangos ixx oxxvirxxn- 
xxkoxxt ; (52) a, x'ovisioxx axxd o>ctonsioix of w-ox'lc on tlxo 

olxoxxxistry of ooxxxjxloxxxont fi^catioxx, attoxn-ipting to 
dofino tlxxi xxatxxx*o of tlxo oomxxloxxxont of Ixlood. X>r. 
3F*- W. C!:?lxxttox*l:>xxolc (I'lxo I^istor Irxstitxx-to of S^roxroxxti-vo 
Adodiolno), fox* tlxo oonti nnatioxx of in^*ostigatioxxs of tlxo 
xxatxxx^o axxd fxxnotion of tlxo sixocxinoxcydlaao systom of 
xxxxxsolo ; xjrxA^ostigation of tlxo oxxsBymmo aystoxnsi oon- 
oomod in oax*l>olxydrato xnotalxoliom <a) l>y 'V'ax*iatiOKx 
of tlxo oonditiorxs, (f>) Ixy sofxaration of tlxo onacymoe lay 
nxoana of ^idaorfxtion and sinxilar motlxoda» <C!> i>y Aaola-' 
fiion and oxcanxination of &nal and intox^modiato 
Iprodno^ta* AflCr. 13 • I3t, O. ASattlftowa (jPlxyoiolO^^oal 
Xfalxoratox^.* Oaxnl:xxd.dgo>* to atndy <a> oondnotion in 
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wc-^nworTi.’^ «|*ooi«,l r*c^f’or-oixoo t>o 

‘ p>»iii ’ filii'ow i (fe> t>1rio olia.i'o.ct.e'X-is't-ioss of «ori»oT*>' oiitl 
oz'^ia.jri« ol>f40i*’v*xt:.ioi:i« oix ^.otvion oixt:-itxl I'ooor'docf 

iiio«.ii« of «Jti os 3 oilJojgx*«xj:>li ixivti'nf oel Orricl iixzxclo 

l»ii ifij-iolf . j\J.i'- X>. *K- IVf oOiillxx^Ix (Sr^ii* ill 1 * 1 x 0 . X>xioo 

o of X-5ioolx€?*Ti:ii«t.r'3^, XJ oi ve*x*«i'fcy' of Oixirifii’id^ci >, 
foi* wl io einrlooli^clT'n'fc*^ xoof cxliolisiTi, A%'it'lx fli**- v’'ioA;\' of 

clisc?OA’'t?*‘X-iii^ flio otitoT'o, tlisil.x'ifoii.'fcioo, txrxcl jpli>^Kix>lo|^io**l 
j^i^iiifiojaxioo of flu^ fxxofoi* oxid it:.j-« oiToot.^ 00 t txo <iloo- 
liolic* find IfcLotic* foi'moof <ifioo« of g^lixoose* f>>' tlio xxoi- 
o€=*l li I l*ii* ox'^ti.oi.*=«io«, oikI frO tli** x’txficttiooM io 1rli«.’» 

fjtif c'oiitoiit of lOOMolo xiodor* viXfioiif-s oondi t-ioow- X-^i*. 

, .cA 3 'ltro>'< I (X.^iwfoi-io»f it.iif c** ; ixls^oio N<' wfoixodlxxotl, 

I joi'rtooiil irivoMt-i^^o-lioois «io*>0|;? .•^oftlt'roc’io t.r=? fiixd iii- 
a-xrrvoix^ doot'OT'w), for* *xo iii<iiaii* 3 ' iot-o t ioiooc.*>' 
dis=i*^«!^oM txzici t lifir* i'ol«-t:i<>ii t-o f<» io x'Otst ^4o<ti*xl 

ood ot lior* f«.o1:o»‘« ■w'liicili io«v' zK^oorio f foi* flio r*oJ«1:ix*o 
ioooooitjv* of vx^oro**!! *a.o<l oliilr J t*<*o to Ixor-i - 1>€* I'i io 
foorid }xo irl , fo «oo if iofootilo l_>or*i -1 loi'i o>ritsf« *xod 

fo flio I'olxvtric »o to clit'f trod v*it.*xioio« of 

f oox-Xiori«.l j^f oititrc'li dit-jor** ioi'f=i >r*oirid mooo#2j 

fooo« 11 ttodc' r*^^. 

A\"AT<C' 0 ’r’X' iio-^ ju^ix'oo to tlie? JN*xtioo*il ^c**xdooi>' 
of JS<-iooeoss» A\’*xs*liioi^t 00 , tlio «ojio of <Jollof*ts to 

j^i'ox’idt* *xo i:iooor**xi"i oOA trod TO«^d*il io rooiooj*>' of liC't* 
lniwl>«o<J, tlio Itito 1 > 1 *. C.Ui«-T*lo« r>oolittlo \\’*d<*ott. 

i.^ t-o 1 x 0 ro*ado ii v** \'c*Of**«-« fi-ooi 

<■> 0 \v*ri*t l.-s to XI. |>r'i*j-ioo of arriN'- o*».t it>o«litx of C'itli**** 
l>i.»tx\-oc'Ti tilt*. o|3COi^ of t woo t >’-ooc-* xxod fofts -c-iprlit ;s't*axr*>j, 
xviio .*^li*xll l>o dt^oiood to |>nl>Ii^^l i«*< I io ifioi't 00 1 

c*< Joti*il>ot-iz*oM tci 1^00 wlotl^t" of X*i*f'<*oiol>i*i«,ii lifx*. If 
tlA<*rc* *1 f >f>t**x**f> to In’! 00 x\"<»i*tli>* <-xtodi«.l«.t c* of »iox'' 

I>fc'i'jo<l, flit* footl «Vi.«.Il rt<*<*oro iilxif to lio jjci’s.'tio *it tli«* 
oe*K.f nwoi'd. Tilt* Moloft ioo of T*o<;i {> 1 ** 0 1« will Ixo oixido 
tx,v ti %“c* t I'Of^t of 'vrliooi t xv'O txrx* to l>o Tot*»ol >«*r*« of 

tilt* >s tit ixiixiil ^V<*Mx lc;io>' of ^S<;ic*rlo<•‘^H, tlit^* tiiii-<l N\'ili 
tlifc* fcie?<‘r*t3t *xr>' of X/lio Hoiitlisooitio .1 os^.t it iit too , »io«l t 
otlioi’Hi 'vi^ill I't* j>i'€>Me>>ot tilt* Xoxtit ixf-o of I‘'''rfcio<L*t' oo<l 
t.lre* IXoA^trl Hooiot ^' of J.jOodoii i-oy-ijxoc-t i . < i < *olc»^ir-4t ts 

xvill xvolcrooio flxi.*-; v*xxl\i»xlxl<* oooooi’a.jjc^^'xixt^o t to tiro o<»o - 
fiooMtioo of tlio irojxoft a-o t T*owt'*ix<*l it^is of t lit* Ixtto I >r*. 
A\'aloot.t. to 'wlioTO 'wo t>we tlio ^roat x'l* jito-t tif 001 * 
l<oox\’'lc*<li^x'- of X*r*e?oaToh>x'iao lifo. 

A xxi»c?c>VKr«,"V" of ooiiwidoi-alxlt* i o ti»i'i*.xt aiioooooc*tl 
io tilt* >’^ox*Ar of ,Jiil>* />, lra« lxo<*ri roatlo 

t lio AloCr'aol-tx'^Ti-t^t.oll o>c.j>«?xlitioo to l.lio *A.l o 1 1 1 i an 
-A.t tlie* toy> of alrxiOKt oowoaltililo C'liff«, x^-Iiioli it t-oolt 
fi-v'O Iiolii-m’ liard o-liroliirr^ fo r-t^aoH, tiro }>Mi-t>- dij-5X5ox''oi't*<i 
a Ixxii'ial ooritairxio^ tire- Ixodiow, w'it Ji f iiot*i*ai’V' f in'll it. oi’c*, 
of tlii‘t '0 n.< 1 1 il t}!:$ aod orre* oliild -vi'liiolx, o-v\'io^ t.o c*lijoati<? 
cj4>oditioTi«, liad liooii x*ot*foc;ll 7 y- 

in a -w^oodon 'V'aolt f ateiliioiic*d <_>f 'woll - w^lia|><,*<.l aoti 

rooi't i!st*d <li*ift lo^j-i fai^tonotl t«>^c*lX»t‘i- l><>o*' oailf-t. 

*iriio x*M,\ilt. "v^’'a^s liriod ^vifli w «*1 1 -<roi'x*d otlor* stlc ioM. vVll 

flit? 1 >ocILx’m >;iv ra|x jxotl , liol. one?, ovide-nfly' tliaf t>f 

a f>i*f*t=»on of iinyjdr*t anoo, ■wa^.t mor*e? eslalxor-afe?!;^" 00 v'fx't’xi 
fliaxL tlif otlit.*r‘w, ill. t»»nnf<l «c?a offt^r* a]dnt< ov^t*r’ a «liij-f 
of Ixir-d .«HVviow, witli a < *t-rt>-«lof li of sKina, ao<l a fur-fliox- 
c*o\.'e*j*io|j: of ai't t.-jf it*aIJ wovoo falir-io. C>v>*ox all 

’v\ afs Mt‘a lioo i o t < *.-4t ■ »-4t'wxx wifli arriroal sinow. 'J’lia 

oi>r*i^lif niftliofi of iiit orro<?ot , tlxo aifiiafion, and tl»o 
|xo«s>il>lo lii^ucli aotKoiif.v < »f tlajs r*e?ixiains, znalce* tliia a 
JSTo- 3004., V OL. 


find of conaidoi'a'lxlo infor€3W8f tio of Imolo^iafes. Xf amay 

indood fxc?, aa I>i-. OlarlK; Wiaolof i« 3 aid fo luav'O 
j^osfod, a of a mi^rafion of J^Xon^oloida, Inlf fiotrfo 

xirxfr-aood. J^or* dison5»sioxx of flxLa and oflror cin€»»fxona 
of rnonionf we? ixxnsf aw-aif a fn**fiioxr* and oacjpoi'f 
oscarninafion of flio x'oxnaina. 

intx?i'riaf ioiral and donxinioxx dolo^afo£» fo fHo 
In fear'll at. ion al CJonfox'onoo on Oaxxooz*, xxnxnl>oirixxj^ 1 lO 
and x-oixi-ofetontins e?-i#^li.foon foT'oi^n oorxnfx-ioa and axxc 
Ilx'ifijsli I >oniini<>xiw, w^e^i'c? I'oooive^d t>y flxo ICin^ af 
I iixflciiij^lxani I*alae't? on IVlonela^', .J vily IO. in ire^yilyinj^ 
fo flit* addrowi-i jxi-o.'.sonf <m 1 !Sit' 3 t>lin lIltxnd-fcSoLff on, 

j>af^t I >r*«->?idc*nt of t lio Jio>'^al CJolle^jt^o of fcJnjr^oona and 
jxx*e*f-ticle>nf of t lio C V>nfox*t'n<*e?, Ilia IMajofesfy woloonmd 
llio dol<?^att*-« *inci Hiaid : *“ XTiia lax’jgo and diaf iaiju^iisliod 

a>i#He'xnl>ly i^< a liai>i>.v oxnoxx foi' t-lio final 8ne»oe^aM of 
tlio f^amxiai|jc»"^ » fox* flioy 'v\*il! liax’^o ojij>oi*txxxxify of I<k>K 
in^ from axi^jflo a.t t Kis< #^ro*xf and <?oxnf^»lo>c jproli- 

l«?*xxx, of ooxxtT-ilxnlinj;^ t o t lie? f 2 ft>-nr*x'al Icnowlod^e? an y 
li^lit ni>on til** .'-ixil‘>i c?c*t js?aint?<l li.v intlix'i tleial oxc£xorit?nt*f 
and of <li>^c*nt^j«iinp: anti oomfiarinp; t lio 'V'arioxxa l->rat;t i«*al 
xnr‘tliodfc< for *?oml >a t itip: t H«> tli^soa-to, J xx »f 
a^i^aiixi^i «o iiowt-x-fnl an<l iiiwidioii'rt an t''tie*rrA;>', fli<?re* 
nootl for file* rxios^t oflit*it*nt s-«tafT y^’eirlc ante! t I a' e?Ios-te*!...t 
<».o-oj>oi*al ion 1 *e't -wt'oti all ai*m.*-i of <nir f oi'oe'a. ' ' I 

tr»*»n » lx »x*»s of tJic? < Jx**nid CV>iinc?it t>f tlit? X-Sritissilj iL;ni»j>ii-t> 
f^aiK'c*!* 1 ^af jr> I >a^^^^ * , xvljifli <?e>n A-'orn'd tlio < V>nff*rr*iit'^', 

wt?rt' al>^t> i*t*<**'i !>>' tlit* lALinjuj- ''I''lie* x'oxxiaint J« *>* of 

tlie* Wff'le >e ai-4 de* y'ote^ti tnainly te> tilt* t iifstmat^ion and 
o>cai n i nat ion of Mfit*»i t-ifio and fiscltnitral AA’'orl< on ott t 
and eniro e>f ctnA<*t?r. 


X''mc atixtoal r<*}>ort <»f fl»*? llritif^lk Itif^titnfe* « 

J*l»i lo«t*|>lxic’'*il S~%t iJtlioa iia*< Jii.'<l l.>c=*c*n irHwxa^tl in c*<*nn* ‘X. ioi t 
AV'it li flit* tliix'd annual |ar<'n«?x*al xxie-»»e?f in|^ lie?!*! oix .Inly 1 <i 
niKle*!’ t 1*«? I >r#*wi<l<*»i<*>' of tla* J-Carl of Halftiin*. 'I'Jk* 
rliairr r laxj of tlit* I*rof. 3'*- lit >1 tlionae*. in *t 

f<.>i*ox\’ «.*!'< I on tilt? j»oli<*_\- of tilt? 1 f iJHt i 1 nf e* , dt*i*4t*r il 
lioev >t|jot*ial at font ion liaa I >oon ].>ai<l tltix'in^ t lit* 

\'t*ar to flit* c|nt»>»tion t>f mal<in^ flit* Jn»>*t-ifntt* a lini< 
lx.'txAoon |>lii loi4<>|>}ii<? a|>oc;iali.*<t.f4 and tlio ^<?n<*ral 
l>iil>ii<*. JI<* maintain^4 tliaxf a roaaon*el>lo Kt*itonit*nt 


of tilt* yirol >lc?in.-; at ii^!?^no and flie?ir inij>lic?af ioixt-s ii*? to 
l>o atf«-*n»|>t<»d, I'aflior fliatx a |>oj[>nilar ^acfxot-sif ion of anv- 
ono |>lii1r»iO|>Jiic'al x'Oi-<e?art*l i. H>' w'ay of ill xip^t rati-on , 
lit' m»*ritioxxt^ flit? j>x*ol>lt?nri «>f ixxd ixof ioxi, ancl Ixo alxt>w*i 
lit»w it erontjfrnw ovoryone* inforewfod in jjioie^ncse* axi^J 
OA'fr x'one'* a\.' 1*€» aoe^eyf-it « at-ioxxf ificj anf Imox'if y • ULcjfnrfnt't? 
iw al,*4o niadt* t.o tilt? «^till tloe*i:w?r i»»ne? of f a^x-noj^x ti oix anti 
onr rt'lation to ex i*t?alit.y e> 3 <t^mal to e>ixx'«olv'0«i. I^rt»f. 
JHFc#l>f i<*n^ic* lie>lie*v-t?rt tfiat , in it« icie.^al, y»lxilo»<>r>ixy i^^ 
*-i\'n1 liotio, and fliat t lie' <ron«f i*nof ionsi of |>lxy**ic?», a*s of 
ot-la-x* >«5ie*not>*s, Mli«>n1d Ixo i xxt^’si^f 'al t.o itH foi loaf dove5lo|r>- 
niesnt . X^iio xne^mliorx of fixe? Ooixnoil ame? v*c?ry x'Ofxrt*- 
M€*nf at iA*t? of t.liOMo -wlxo are? aol«:rxovu4oeI|C5ad axiflxoi'i tic?« 
in v^arifiiiM fie*lelw, axiel we? w^€i?lc 50 xx*-e* flxo worlc fliaf flie* 


In>4tifeafe? iw xx nd c?x'falcxKX|^ viriflx re'j^ard fo fixe* rolaf ion^ of 
I>liiloaoj->li>- fo moeloTO flxoxtjgjlxf axxd roswesarolx. 'Xli<* 
me>xxil>c?ralii|x roll now afaxxda af alxottf I'TSO, and dxjurin^^^ 
ffie? fiaMf ye?ax* 331 now xnomlxera Ixayo Ixooxx onrollod- 


Tirxc aooond aeM»aton of fixo Xrxsfif txfo of Olxomi^fry of 
fixe? >Vmoric!an Oltoruxie^al g^ooiofy ia Ixoxnf?: lx old at 
XSvanafoxx, Xlltxxoia* on 3iJLly SS^-— Atxigj, X3, mxo i>x*o- 
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&> Xoxi.^ li««5 ot irxtor^Mvfciiiii^ eu:iclT‘e»s«te»» 
i^ci ciifit<5««M»ioirx«, ckindL xx&xrx&» o€ tilio »{3o«i.lc€9jre» 

.loln €fc« 1?o jpj?orKxi«€> of 'V‘«i.l«43tl>lo 

forxnofctiion.. "fco ^ooritiori. feot, a. fow e3c;i3UXKa2:>lo£«» 

>r. Ot-tatiet-v- Egloif -will diaotiss oil oxx^xilaionis j I>i*. 

X-*, O^feriol, "vioo-x>x'efsi<l€?zi.t, of 'tlio Oommoi-oia-1 
olvonte OoiTfiojr«.t-iojn, will Hisou»» t>liO la.x'^o-aca.lo 
?rrmeiiit^»t.io»x y>rooo«s foi* jr>jroc3i.joix\g ctootoixo fiLOci 
ixtfyl £i,lcsoliol ; X>ir. M!- XG. XXowo will ooiia^icioi* Olioxt*- 

at-T*y' ixx tilio X'^'ow Ooro>^«=9t.it:-ioo *’ ; <3 lxx<1 JL>i‘. «T. <Jr. 

^ij| 3 xxx€itn w'ill diso^ias iofioonoo of* oloTnoota otXior* 

H£t» nifroj^ori. , j:>lio«i>lioiri.xa* IJo-to-wsioxTi., and oalcfioo:! 

j>laixt- riotr’ifcion.. Of «j><j*c?ial iot>€^r«?st» ia a ac-yfioa 

sf lootiojfoa l>y IVtr- Il-lo>'^cl Van XI>oa'on on tJho x'olo of 

a-tont-s in t-lio induifcitxial and t.Jbio clraftinj^ of 

|j:>c»c*if5<j!at.ioTi« and olaima. IXjr. O. ]fcC- TC. IVloos w'ill 
ifivo an illxiMfi'afcxl loot on flio i>lioto^?jrai:>lsio ji^na^^o. 

U. - ULolnit^j^ will tlolivoi* a <iom‘«o of loot iixos 
<»<>lloid olAOmiaf X 3 r, wliilaf. XJ>r*- .fl - A. <7t*xt.i» will 
||-»oalc on tl>o w"oi-l<l nil.xojafon «ifnaf:ion. X*»*of. XX. JS_ 
ploj'>lcing* Avill dii.-oc*f a «^om'MO of loot-ni'o« ♦*»! -tlxo 3not;liod« 
and flao of olf^n^onfax'^’ Cilion:i.i«l-¥* 3 r 

axxi-.-sojs, aTA*l -will in adclition <loliv'ox a Horio» of 
:JdJ*fc^J=^^^v^^« on flio < 1 i«cso of tl>o oloxnont-M. »yix 

fa-nioM Xx'^'inc* will al.«4o f-alco atx ac-t-ivo | *ai-t. in i.lio 

xvo^'n an<l «<jionfifio 

|>i'oniinoxitv in one-* or <»t>l» 0 !r of fito tr^any' 
jra.ncsli.oM of aoadomio or in<jTi«t-riiil oljonii«t I'y, aro 
^nt-x'i Hnfini^jc tlxoii’ aoi'^doOt^, ««.> fliaf. tlio Mxioc'f'jss of f.lxo 
jraJionl*!. Ijc* \in< ixiosst ional>ly a^wnT-od. TTlio 
la'ld it.« iii-.*sf* f-*€^f-*«ioix la^-fc «mn»i*oi* at- llio 
eitx' O-ollogro, l-^onnisylvarxia. 

137x11^2 J-*li>'jsic*al »Sooix’'l y liold j>x’o'\^inoial nit^c^t-inj? ii'x , 
Btol <ai elnly T, at tlio in vi t^xfion of | 

of. A. 3VI. ixdall. ''ITJiits t x><>l< jxlaoo in t-lxo ixow | 

^xxi'y Jr-1 <t •i'T>r'rt V\’ill« l^liX'^ioal l--al>orat oxv’", and ^vas ' 

l>y xnoT*€-» tlitxxi XX li\xrx<lracl s=i fx'orrx xxll 

of 1 1 x 0 c*^> tin t rjv'. 'I'lio j>iX|>or>s rx’iad at tlix^ xxx<'>x^l.in^ 
t*<l of aotfsonntf^ of r<''Moxirc^l * %%’'orl< xA^liiolx ia now' 
fnjui: <*ax'i'a»<l out- »xt X-lristol x>ix t lio xxxolnlity of ioxx«, 
uxiot io ^>X’ 0 |»t>X’t io>4 of c'i'yMt-al«, JSL-X'ay ajxaiyaia of 
tt^' aoitls-i, < liwt ri Ixxxtioxi of jxlxoto tdx^otron« fi'oxxx a 
elcol ory fcit.al , <1<^ volojxxxioixt js of J^t>ataistic5xxl moolxarxioa, 
At> tlio ooxx<*l nssioxx <»f tlxo moot:in^ t-lxo vi»itox*« 
K-l an ojx| joxtrnxxit-y , wlxiolx w'xx>< ^jfx’oat.lv' a^>jxx*ooiat.od» 

; in>jjtxootixijEC t Ixo Jalxoxatory axid w'itxxoiHainjE? varioxxa 
mon«t.i‘at*ioxi« w^^lxiolx liaxl fc>oon xoforx'ocX to in t-lxo 
^^>ox'.'s. It^X'ior* to t-lxo nxoot-ixx^i^, tlxo jxart-y xvaa oon- 
^c*to<i to tlxo lSxx«^on«ion Ijlrictge^, t-lxo lI>owx»s, Sixii*e>- 
^x¥»jxtoix» axxd tha -A.xron Oox'go ; t-lxoy alax> 'vi.'sitiod 
Tioain t^xxi voi’'«it'y' l>xxilding!:« ixx <^xiooix’a X<oad- 'X'lxo 
e*«i<loxxt> of t-lxo 3o«ix»t>y, X>xr, W" . Xf.. JEooloei, ixx t^lxanlc.in^ 

i <^>f- rTyxxdxxll* and tXxx'Oxx^yXx Xxixrx tlxo xxxxtlxox'itioa of tlxo 
xix’'ox*»ity, fojr tirxoxx* ooxxrfcosy axxd Ixoajxitality, xofxxrro^l 
tXxt' J 5 ift« of tXio W''ili« faxnily to tixo X^^xxivoxrMXty. XAo 
lxx*<*«wod t-lxo ojxinion tlxat tlxo noxv Xxxxildini^a oon- 
t.xito oxxo of tlxo xnoat strilcing^ oontrilxxxtions of in- 
|i«l jw f o loax'rxin^ ixx tlxo Xxiatox*y of Ox^oat T^ritain. 

jsrA.TnxoxsTAX. oorxfoxronoo on nxatoxrixity' and inf an.!; 
blfai'o was Ixold at tlxo C^xxildXxall, T^ondon, oxrx Jxxly 4r — 
fc<l<’>r tVio ansjxioos of tlxo Ooxxtx*al Ooxxrxoil fox* Xxxfaxxt 
1 "^Ixild Wolfax^. A. loxx^ aossioxx Waa dovotod to 
No. 30e4^ Vox^ xsa3 


dlsoxxssioxxs on matoxrxal rxxox-tality, ono of tlxo saddost 
oaxxsos of doatXx, wlxiolx lias «l»o-wn littlo dinxinxxtion, 
axxd avoi^a^os in CSroat Kx'itaiix soxno £> doatlis of 
motlxor'S j>ox“ lOOO l>ix*tlxs. Xxx i=»txxxio'JExxx'0|Xoan ooxxntjrios, 
notalxly JHlollaxxd and Hwodon, it iw mnolx loss, Ixoing 
loi^ tXxan. 3 j>ox* lOOO. 3"*lioi'c3 wras a j^oxxox-al oonsoxxsxxs 
of ojxinion tX*at a jrod^xotion of xnatorxxxxl Tnor-tality 
xniiaflxt X>o oXxtaixxod l>y l>€dt<‘x* tx-aixxirxj^ of nixx'so- 
nxidwixro«, axxd l>y xnox-<? ofXioiont ajixtaixatal snixorvisioxx 
of oxcj:>oo.tant xxxotlxox-s, witlx jproviwion of jxanols of 
ol>«t€*tx'ici sjxooialists fox* tlio Ixolj-x of jxT*aotitioxxox'S in 
c?onxj>lioatod oxxjsos. X*x*of. JHtoolcwitlx Wlxxtolionso, of 
f^ixTrnin^Ixanx, rofox*x*od to tlio low.' rnatoi'xxxxl xrxortality 
i-ato of 1-3 jx^x- lOOO Ixirtlxs attained Ixy tlao noon's 
nxxrscss in noairl^.' ^50,000 oasos dxix*infx 1 02T, olxtaixxod, 

1 x 0 l>oliov'<vd, Ixy ^?ood txraining of tlio xxxidw'ivos, axxt-o- 
xxatal Mxxjxox-visioxx, axxd sxxr^doal oloanlixxoss. X>x*- 
Xlax'dloy Xfollaxid, of l.,ondoxx, saixl tltatr in fc^vrodon, 
w-l»orc> tlio xnatox-nal xnox-tality is S-t>, tlxo xxx^tdioal 
ox*x-rioxxl txnx lasts xxino yoai*s and tlxo stxxdonts i-oooivo 
foxtjr xnoixtlis’ x-osidontial ti'xxinixxil^ in midwifory, and 
tlxx^ xni<lw-ivos two yoars' trtxixxixx^ in a xnatox-xxity 
lx os^xi txvl . 

'1’'hxs x-osxilt of tlx«> Ixallot fox* offioors fox* tixe» A,''oax‘ 

20 cxf tlx<' Ixxstit xitioxi of TCloot x-ioal XUxxg^i ixooi-s is as 
follows : l-,ix^txt- «'<L'ol- K. l^:;< 1 ^ 5 x.-xirxxl>o ; Vecrr- 

Alx*. i*. T-lxxixtox-, 13*'. A^ IHL. Xtailin^a: ; 

Xfo*?. 5? J-iix*xxt, . -< ‘'<>1. X''. -A— CJ'ox'toa: I.»<^ig:lx. 

IXkoxct^'X' a|x|^>oixxtmx%n ts to tlxo eoioxxtifio xxnd toolx- 
rxioal d*'>|xaT'txnorits xxxxxdo l>y tlxo SSoox-otax’y of fcStato 
fox- tlxx> Oolorxi<’<s ixxolvxdo Air. A, Walford^ to Ixci* 

agx'icstxl touristy J oxxxxos fc>olxool, IConya C/oloxxy, and AXr. 
XI. XSar'xxsliaw', to l>o sc-lxoolxxxastox'* Af^x-ioxxltxti-al Solxool, 
Ki^oti-ia. Al*'. AX. XT. I>ixw'^«^, w^lxo lixxs fox* sonx«^» yoax*» 
l>oo*x < ^oxxxniissionox’ of J^axxds axx<I XTox-costa., £5iox:'xra 
JL.OOXXO, Ixas Ixooxx aix^oixxtod r3ix*€^otoi* of Ag:x*ioxxltxxx*o* 

C 'yj3x*\xs. 

1 >a- ti. X''- O lox iC'X'TT , Xlixxxxxxaxxxxol t_'ol1opjo, U'a.rnlxx-id^^o, 
xx'ritirxgx x^ritlx r*c^f t'X'csxioc* to t'lx«^» Ix^ttox* ontitlod SSc^nax-o 
X-loofs axxd tlx*» I^x^c-ixxxal fcSystoxxx " iix jv-rt? XEtis of 3xxly T, 
|>. 1 o, statos tliat tlxo scj^xiaro - x'oot axtd onl>o-x*oot 

fox-nxxtla'^ j^ivon t>y Air. O. JE. Wolff axro oxxly sj^xooial 
oasos of ATow’torx's x'xxlo fox* ax>X>T-oxc:ixxxatixxf 5 to axxy root 
of any otjnatioxx. 

Aaxsrxsixj ovxt of iSir J. A. ^w'inii^'s alamos X^orx^ost 
Irjotxxx'o ontit lod '■*' A Oontxxx*y of Invontioixs,*’ jpxxl>1ixxlxod 
ixx JSrATtT3Ex.xs of 3 xmo 1 e, O-*’?, axx.d tlxo sxxV>soc|xxont 

oox*r«^»jpoxxd«'xxc?o (JTvxly 3 p. Air. XS, ‘WyTcxdlxaxxrx 

IX cxlxxtxo w'ritos statinpc tlx at tlxo first w'orlc -wlxioli 
xnoxxtions tlxo stoaxxi oix{ifix.xo on its titlo-jxaj^o is X>*Aor'o’’s 
“ Tlxo XSlornontw of Wat-or-l^raxvixxjB^ ... writlh. a ip^lxilo- 
sojplxioal disooxxx*so, and a xxowr disoovox*y of dra-wixxj^ 
w-ator oxxt of ^roat doofxs l>y dor.*' l^ondoxx £ 10003 . 
^xn. 4<to. Tlxoxro w*oro tw'xx issxxos of tlxis w^^orlc., jxrol>al>Jy 
ixx tlxo saxxxo yoar. 

Ax*^PTt.i.OA5rio35»» aro invitod Ixy tlxo ^oorotari^^si of 
tlxo Koyal 3ocioty fox* tlxo Al.aolcixxxxoxx axxd IMCoooloy 
rc-ksoaxmlx stxxdoxxtslxiipxs^ oaolx tovxalxlo for two yoars^ w^itlx 
a |>osi^il>lo 0:3K:toxxsioxx» and oaolx of tlxo tgutxnxxal Valxso of 
i&300. Tlxo ACaoicinnon stxidoxxtslxiix is Ot-wardod for 
tlxo £>xxr£>Oao of f ttrtlxorixxgi; natm^al and iplxyoioal apio3rxoo» 
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fiknd a.^t/i-onoaniy', ckxxd ox'i^rizxebl roao«-i*C3fck 

o. Taci ixxv<9st;i^^ti.-t;ioxx in. jxxx-fcij.olcx^^?'. IMCosoloy st-nd^nt-- 

tilxijx is5 m.'vv'«^*«JLocI fox* t-yxo f mrtrjh.orxx.no^ of ox ^orimon-fcctl 
x*o«oa,r'C*li in jytM,-L'lxol<jf^y^, and oliiox*xist:.x*>^, or ot^lxor 

txraxxolxos of scionoo, Ixnt nof. in jixnx'o xna-tlxonriat-ioFs, 
asfronom>'^» or anjr Ixranolx of soionoo 'w^Jxiolx ainxe. x*>oi'ol>’ 

af. dosiox*il>ing:, oat^alojfzming', or s;y^st>onxat>ising’- >»''omjiH 
of aj>jxlioat>ion, wixiolri xmjisit. Ixo rofnrnod 133 ^ Oot.. B, 
aro -to I 30 Ixad from -fl-io ^!^»i&»fau.f Soorofai'x^ of t Ixo 
T^o>"al i=iooiot-3A, ]Gtnrl ini5^t-.-orji Hron«o, 'W'.l. 

j^rx^XL-io ATXOKS ai'o ixxvitod fox* flxo f o1 lox^’^iixp;^ aj>j>oint- 

ixioxxts, on or Vxoforo t>ixo dat>os xnontionod r ^scradixato 

aHstifst^axx-t. fo -fcoaoli irx flxo .Inniox* TocslxTiioal fSctiioc*!, 
and sonior ooxirso ovoxxixxg c5la««o« of tlxo ’T'ooliiiioal 

Oollo^o, liarx'O'vi^-in-Ifxxx'xxoftst!; nPlxc* XI>irootoi' of 

oatioxx, Tox?m Mall, Max*T*ow-in -I^''\irixo/-5s=i (d nl v" iJd )- 
-A. ^^radnat.o assstis-fcantr xxxaf^t-ox*, vw^itlx sjjooiixl Cftialifioa- 
t;ioxx» ixx xilootrioal on|2:inoorin#3C, t»o falcx* olc'oXi-ioal axxd 
xnoxjlxanioal oxxj^ixxoorin^? «n>>joct.«, an<i *-4oxxio xxxat-lxo- 

niafiow, at: t^lio X^xxr tvf or< i ''P«-9olxxxioal C^ollo^^o ^TIxo 

X^rixxcii^al , •JLV^oJ'Xxxioal fJollo^^x*, j:>arf fox-<l , ICont (.rnl^-^ 

^Axx a£ 3 f=(ii^t.axxl. loc't-xix'ox* aixd doxxioxxstral-ox* in x xxoolxaixi*?a I 
on^ixxoorin^^ in Xiio IF'aonlfA.’" of of Xlxo 

LJzxi vortsif>' Mx-x^fol ''Plxo X^o|^i«t.x'ar, JVIc^rolxaixt 

■Voixt vxx'orfci’ T["*<>Cilmioal < Jollt^pco, Mx*i«fol (.f nl;y' .2Ci). A. 
j^radxxato a«»ifcit.anf ina«t.ox' fox’ af flxo 

;Sniot lx>.ric:l« d txxxiox* '■J'‘x''cdxr» ic*al ^-iolK-xol ’’Plxo l >ir*>otor 
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of JEdnoaXion, IB^dnoaMon Ol^oo». ^tjroot;, 

Smot-ix'wiolc (A.n^, -slf>. jA.xx , a»eiiat:>ant> loot^xxror and 
doxnoiz»-fcrxxt>c>r in 'fc>o*fsaxzy at; t>.‘txo ■CrtaL.iv€>r«iit>3?' Oollogso oC 

fc^oxatli W^alofri axzd l^ozxxnonXJxalxiro ^TTlrxo Mo£|^fitt>rar*. 

XTxxix'oi-siX^- C.'ollo^o, OardifF <Axxj^. 4r). A.n aasxstiant. 
loxjtxxx'or ixz tlxo I>o]|;iart>mc!ixxt^ of lEHootrrloal XSn^inoorini^ 

of Xlxo f '^ixivorsit.y of Mix*nxinB:]^«'7Xx Soorotar^'.^ 

XTiaivorsi t.v', Iiix*xnixz|^lxaxari (An^. 11 >- A locst^nror 

in at- -A.nctlilarxd XJxii'voi*»it-y' Oollofpo, USTovk^ 

iZx^xxland XXigrf^ Ooxnxzxiaaioxzor -for 2!^ow JSSoaland, 

41/5 fStrand, VV'-0.2 (fiSojxt;. IS) ; TClxo Mog:iat;rar, Aknolx- 
taxL<I ITjiii-v^orsif y Oollo|^o, N'o-vr 2l«oalan.d ^IN'ov'. 1). 
*l’'l**‘ Alfx’od dOnoM |3^x*ofoa»orslxij3 of t-rojaioal modicrixa* 

in tl»o 1 ^Txix'or»ity of I_#ivoxTpool Tlxo M-ogrisfrar, 

I ’ixi voi*i=^it v, I ^i v'ox'j30ol fOof. I). A. loot-xxx^r in ag^x*! . 
oxxlfnx'xxl olxoxni«fr,y" axxd an cxtlviaor^r c=»nt;oxnolo|afi«t,, in 

t-lxo TTxxiA^ox-ai of Moadiixgf 'T’lxo M,og 5 ijs?t:-ra-r, XTni- 

v't9¥*«it>-, Mcfadini^. Axx oxxtonxologciat; for aorvico' in 

Tix<li*¥ lixtlia,’” 0/0 M-iolxardaon and O 0 -, 20 IClx*^ 

t^tx-oot., Ht. damos'’«=i, 1. A jxrinoijpal of 

OlTia<faoxx.9 A j^fio xxltt ix*al Ixxiat i t-nto, noxxx* J3nx*>-' St . 

F2d»mxn<i«, Stiffollc TClxo X^arl of Tvoagflx, 11 Sfc. Jaxnoss'-. 

S<|xiare^. S-XA’'.!. A aonior rxxat Ixoxnat ioal xnaat-or »ii 

tlxe <'^l:¥C'ia<llo Mxxlnxo Solxool, Olxos-slxiro Tf'lxo M€»a<( 

xxtaat-oi*, ("li^^adlo Mxxlrxxo JSc»lxoc»l, C'Txoalxix'e? . Axi 

aoronxxxit i<*al o?canxinor. Ait' IVl ixi iatr^^', 1C ixl>>rr>oU, ^ 
— Tlio Sx9m'otai*>' (TX'S.). Air* Aliixis-st x*\*, I-Ci n;L 2 ri-;x-x»x \ ^ 
Wd^.2. 
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ivixsa<’xjxx"xr a IVtoaTsJiJN.* o Sr.ATx.- Alox'niirA' x\ill r<^'a<9lii 

it-s f^roxxtoat wost-ox*l>' oloxxjeration cjxi ditl.v 1 ( diktat too 

froxn tJno mxxxx 20°). llxix'in^ tlxo la'-tt ton da>'.-4 of .lxxl>* 
tdio T>l*3tn€9t- ma,y jxo«wil>l>' Ixt- gel ixnj »«<*<! nc^ai* tdic? - 

ixort-n -’w<9»t; Ixox'isfton a-t.- xxixoiit 3*^ 30”» A.ivt. '3''lxo c^longea- 
fioxx igt not- a x'ox'^’' f avoi n*a>>l**! oxxo, asK it tlo€-*a not allow 
lVTox*nxxrx re*rnailx alxov’-*' tlix- Itoi'ixoix loxx^?or tltaxx 

al>o\xt 1*^ 3S"» Ixofort* tli^' $svixx riwo^. tv\'ilig:lxt i>=< 

al'W'ax'w 'V'xsx’.v «t-roxxj|^ xxt tliiM a<r*a!Kon c>f tlxo v'orxr, l>txt t !*¥’' 
jxlaxiot xxxa>?- t>o j^lijxxjxsod on vorv' olciar* Tnorxxixxges of 
tlx€=> jxox'ioti i^tatod l3>' an>^oxxo x^*lxo Ixaj-i f aix'l jv’' g;-ootl ai^lxt 
and loolta ixi t-lxo corx*oc?t dirx^xstioxi . Oix d txl^' 20 tlxo 
j>laxxot ’m lxrifaelttnc!;«« will l>o ocjxxal to — O-S iixagf. , xA-*J*.iolx 
i« alxoxxt tlx^ saxn€> a« T^i'oo^’^on, tlxoxxgflx xxot «o i^roxxt 
aa tlxat of 'V'ega, A.r<?t\xx'xx«, 01 * C'a£X**lla. ’X'lao diao of 
IVloroxxx'y' Im so sxnall tlxat its ligrlxt xxsixall>^ #1 txotxiat-ns 
or ‘ tA^'i nicies ** lilco a fixcod star, and tlxis offoot is en- 
Ixanoed l>>' the xxxx»tead>' vafxoxxrs floatixxge ahoxxt at tlxe 
low altitxxde in Avhiclx the jxlanx^t is alwxxys ohser'c'ed, 

3VIa CiTCTorxx^ Sroaivi AisrT> ArraonA. A xxxag^'netic storm, 

aox9<'>xni3 allied hy a disjxla^’ of the axxt'ox*a horealis, toolc 
■plaoe dxxrin#z the nig-lxt of ,J xxl>^ T axxtl zxxox'ninge of dxxl>' 
». rPhe xnagentstie clisti ix’hanee x'eaoltX9<l a maxcinxxxrn 
hetw^eert 1 anti 2*' on d xxlv B, at the t-in»e w'heix the 

a-tn'or-a AV'as sxxen at tSreeiiw'ich to he at its gci“^atost 
inttsnsit>*. The ran|:^<9 irx <l«iel inatiori regei s tc!#x*ed at the 
< ireen AA'iolt xna^netio statioxx at Ahingeex* exceeedx^ti 

BO', and this I'an^c* r»oexxrre<l hot-'ween 1 axxd 2** on 
d xxly B. A^Tooxit this time also, the hox'iasontal foree 
ancj A'erticjtxl fox'oe traoes *w'ent off the rx^oox'dixxgc slxeots. 
Tlxe x'anges *->f those t-wo elements eacoeeded />00 -y 
dxxrinp; thr-* sloi*m. '1 his magnetic stonrn is jxrohahly 
the iarij^est x*€-eorded 4F»i- C:Jrreenv%’^ioh sinee that of HVIay 
13-17, 1021" xt is <5*Mrtainly’ the la^l^est sinee that of 

Oct. l/>- 10 , 102<i. 

At tlxe l-irnr^ x>t‘ this re<5ont stoxrm there AV'as a 
moderatr-- sized j^ono of smxsi>ots Just jpast the sun^s 
central xnex-idier». X^ossihlj^ sixeotroscoixic ohserva- 
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t-ions wliielx nxa>' liav'e Ixee^n tkxa<l«‘ <xf t.ixis av 1 M 

slxoAA’ it lex l»«^<9xx ixnuMxial. '■Phe'fX'x* \ras *x m n< li 

lax'fiTf'i' gri'<*x*l> on tXxe dis<* at th«* lixxxc*, hut tlxis xva-- 
<9onsiderahlo distance t^ast of tlxe CiGt-i-trVxxl itxex'id 1 mm . 
The sun’s g^enerxxrl axjstiv’it-x slxovrn h.v s^zots has 
inx^reasing: duriixg^ tlxe last fcAr worries. 

A < JS rc^s Ka AT- < 'ATTAncxi C7 j-: o*^ t^Trar.i.Aa l^AixAi.n vjvx- s. 

X^rof. F'- Wclxlc'sin^er, xc’-lxo is reeogrniseri <xs can* . >t 

tlxo leaxiing: authox-ities oix tlxe doterxrxinxxti^xx x of |>tn-4xl- 
Ja^ces hA' |3lxot.ogrx*a jxlx v’, hxxs hrougflxt- oxxt *x xts<*tiil 
gC<mer'al catxxlogri^e of the Txar«xllxx3ces of 1B70 ot»je<-t-:- 
hoin^ all fox' xx lxix^lx ii^ood detei7»xninatioxx.s vx'x^re to Ixanfl 
at the en<i of 11»24. Thx> |xrc*l.>al>le erx'ors c»f tlxe i-estjU'^ 
of varioxxs ohsex'V'at-orix'S have Xxeen x*ediscx»ssed , ^*nfl 
are ixx g^oxxcxi-al soxxxew'hat lar^irer than tixose giriA-exx I »> 
tlxe ohsc^r A’'atox'ies thc^n isel vc'^s. Weii^hted xxxeans 
fornxT^'d, these htang^ the cnxan titles gfXA-en in tij*.* 

cataloKtxe, hxxt xxidiA'ixlxxal A’*alu.es for manv stax*s 
griven XXX tlxe nrxtes. Tlxex'e ax-e 23 »taT>» with j>aran4*7c 
gjx'eatx^r tlxaxx 0“2‘®', and tx 1 w'-ith jparalla^c hetAC'eern 
and O' 2^- TJix^ forxxxex' is ji>rot>ahIy not far shox*t * 
the actual nurnher, Ixut the latter znust he vor>' in- 
coxx>f>letx9, sixxce shrxixld eacjxeot it to he seven 

tlxe forxnex'. The adonted value fox* XXetelgfc^use it^ 
O'OIT"^ 0-004" ; tlxat for Ax-Otux-u^ is O-OSO" -> 0*00/>" ; 
that fox* ISIov’^a X*er»ei (lOOl) 0-01 I"" O-OOS'"^ tlxe ti*ig:« *- 
nometrical value hoin^ nractioatlx the same as tJist 
dedtxced frotn the li|^ht>txme of the illmrxination of 
surrounding; xxehuiaJ^ The reduction from relativ^x' tc 
absolute jparallax has heerx a^l>lxed to the j>x'inlf*« 
values, oacoejxt ixx. a few* oases, mentioned in the not oh. 
The reduction was made hy the.forrhuias in Oroxxiixprcxx 
JPrxhlicatiozats. Thcr jparalla^ee of Oe^pheida and clustc'i'H 
are inchxded in the catalo|Stxe ; they easily 

out, since they oxetend heyond the third decimal, xxrxu 
are preceded hy a stringi; of aems. lE*Jroper motxoixs 
are f^ven < total amount and position angi;le), eTcci*i:>t; 
for the Oepheids and other rena^ote ohJreOta* . 
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IVlAasr’fii S^cxtxjX- xasr a?xx:xc I^tohl*!? ^3B* tEvox-xrrrxoisr. 'THo 

)k\ixr:k.«tzx slc-ixll is & j>TOci ixot- of ovolxi“t>iorAa.iry oHs^rig^o, etixcl 
ii.is oounltl »lo 1:> l>o xnoxo csl«%a.irly sliowjo t>lx«i.n. fey tira-oiii^ 
s. fow olo«i.xr-oxxti st>«m^€ME3 t>feo feistiojry of "tfeo olomoxxfs 
►£ wfeiofe ii> is ooxiap^scMri. Tt^sxx soofe. s’fo.^^^s o.t*o clis> 
fr7ijLSse>dl fey l^T*. 'W". 0»r<3^0T*y ( OrtHo^ 

loTht/ict^, OrcU. ^'e^irgr<7S'ry , vol. 

^'O sfeo-W^S feOAV tifeo ^irs.c3 tXBiX -OO V’Oio j>x*ixoi-xt/ of tifeoso 
is assooiaf>ocl "wiffe. ixoj^rovoTooo-fcs io ffeo fer-«.iix, 
. 3 nLl«.T*^oio.oril.s of t>«,jrt.M csoxiLt>£i.in.irLj;^ tlio sorxso ox*g«uTxs, 
i.xxcl xnoclifiocx’fciOrjLS of -fcfeo jja'^x'-s u^tkI 1-oof H, *3^11 etocsoxo- 
>a,xxyixx^ ox* fxoooxrios-rxioxl fey ofe*xrxgacx=>s ixx fe.a,fei-t-s. JKIsolrx 
i.o<j| OA^oi*y oxxo of f>Jo f-worxty-oij^fef feooos ira Ifeo fexxrxia.>x 
tlcxxll is ciorivori fr»orxi fex>ixos jxr-osoixl* irx ffeo sloxll of 
s<*‘arf<i.x»i X>o-v'oi'xis.ix *xix*-fei*o«Lt feirxjgX fislxos. To Ifeo <xxxx- 

jjafei iai *xri.s roa,n o-vx^os ffeo feogjriixixitxfSTs of feis oia^jr-cinxxrx, 
bxx<l t-feo olxixTX^os *xswooi«Lt'Oct xx-iffe ifc ; l,o t>lxo fix-st. 

tx *xron 443x1 -lifco x*oy>fiios lais f i^irxjjox-sul fosss., saygajoraxtxl.io 
"•ttli, cxxxlI flxo ctxxiaiijria.Tioo of flxo sxxyxox’ioT* t o £X3ci 1 1 xx ; 
fli<* Irxigacljor xratxxoroal -lilco i*o]f>t-iIo», ffeo cloixxixx«.ixr5*5 of 
<1oxxt,«.x*y feoxio of flics lowot* jtx’w*, as woli as flxo 
ptiffot'oi itiaf ioix of liis t-csoflx info irxoisors, otxrxixxos, 
J>x*tsTi\olai-s, a,xxcl xxiola.x*«. Tlio oax'ly xoaxoxrxxxls si Exif >lillo<X 
xriasf ioat:c»x*y a-|;>yaaa*a.f us ; "tlio otxrly yxx'irrxafos 

&nc'ro»xso<l llio tloioiixarjioo of llio o>-os ; flio oarly 
» ll» r'o I aoicJs xxiac-Jo t Ko fix'st/ soi'ioiis siiooc^ss in sli<*x*f c^iiixxpr 
/*k 1 < lo<*yic>«»aixxgjc i-lics fa<!o ami j>oiaiXx'cl < Ixo way to arx 

ttxlaxr^jicoil >>x*aiix xxixci f.r*at lit ii »i- -oix ffeoii* aocsotoxf xfksix 
li'xxll-c l.Ho oai't lx tc»-<lay xx^itfe loo^^ fa<!<'s atal sw*’*llocl 
.cJs, If is 4Xi\ i txt C'r-osf irijo: sfoi-y’- msxxflo oioai*<sx* lay 
p^i*- < 5 i*o|j?^0 4*y “s sor-ic's of f o-x.! -tig^ixr-os. 

, !^Cc>i>Mjbs i>s oiN' T*tJLK CUxis^tJO. — fc^orocs »*<>ixi*xT'l-c.afelo 
j>M fox* <5ixf <*.feixj|jc f i*xxif -oat iix^ fejxfs fx-oxxx +.lxo xiofl 1io?*ix 
of t-lao <*<aLix*sc*s of tJiO Ooii^^o ax'oxaixc] 

ra-iiaiixx’illi’^ aixxl ri<*iji 2 :li I >our-ixif?- <iistT*i<ifs arc* closcsx'ilx'cl 
illi isf rat C'cl fey I >x'. 1 .! t*i-lxai*< t feiixcJfeloro in JIJ for 

Lxxcs. Tla^'sts fetxts, l^no’wxi to t li*s nativos fey tlxo rxamo 
<*or»40 *>uf iix sw^artrxs txffor sxxxx<low*xx, 
Sit iially fl^ ixigjr flirong^li fox*<-sf gLJclaclos and ffeo 
jr>x*« issi ons in xnonntaitx ridfj^os* j^laoc^s 'v^-lxiolx flxo 
aocsordingjrj^)^ c-,lxoosts axs flas sif<*s of flioii- frafxs. 
fexo fx'a,y_> ormsisfs of jx f rxi.n l*sv\*« n*l<. of x=^-feic^ll flio f-irin- 
►al t^lranont. is a- loxig:; j>oI«j!> g^nyod 'w'itlx xx T*o|>t^, cross- 
j<?x^s s«:*i-x*in|j^ *xs rxin|jr.*< c>f a It^dciox* fox* xxrran ffeo 
xros. l^x>x\'s of sny^|>lc'» lianas fxx-x' af f cxcslxo* I t-o t lio 
X no -xvox'lc xx'ifli xxxi *x.j*rxxn j 2 fona'«txf of looyxs xxtttxoliocl 
a slanfixig^ l>ol*’', ^ '^Pixrjso Ixxoyxs sorv'ts as yxaxlloy felool-xs 
'otaju^li xx'liic'lx sfi-inj 2 ^s mn doxv-xx fo a feotfonx <^i*oss- 
»oo. f^y flxosc* sfi*ixx;pfs flxo Jifxnas xxx*o x'txisxid or 
■eorod, xxTxtl flxo arx-angacc^n^onf is sxxofe flxaf flio liaxxas 
feo fix^lxfxjrxod njD ixitlojxondorxf ly wiflxonf oixf xxrxg^lo - 
inf. syxocially ixxfcsxrosf ing^ foafxn*o is fliaf cvf ffeo 

*xofion of flxo striixg^ and Ifaixa a feoll is fi^cod xvliiofe 
Lj^s axi alamx wlxoix a fexxf is oaxx^lxf. Tliis feoll 
tjslsfs of flxo slxolls of a larp:*^ la,n<l sxxxxil l/vodicr) or 
flxo xxxxfs of flxo fxxn yxalYxx. 'l?lxo cilayirxoi* is xxxado 
fe<^*^o ox* Ixard xx^ooxi. TTIxo Ixolls of t^io diCfoxrorxf 

nas aro of cliffox'onf yxifolx, so tlxaf if is x^^*^^ife^^ 
ifixx^iiLsli ixx flxo dai'lc fey *wlxiolx of flxo lixxnas flxo 
■'^*fe feas feooxx otfoofod- Tlio srxaro is wafolxod froxxx 
YTioarfey, and flxo 'wtxfolxor Ixaxxls doxvix flxo cafolx 
soon as fJxo^ feoll soxxnds ixx ordor flxaf flxo ^amo 
^y ixof feo frigglrxfcarxod avi*ay- Tfeo .feafs axro oaforx 
roa^fod or feoilod. T^ifos of xna^^io iixxj>ox*f aro 
■fox* mod feoflx fo *^ooxiro axx afexxndant- oafolx axxd fo 
■ro aw-ay ovil ixxflxi.oxxoo- AJb f Ixc^^ feo^jxxxirxjg: of oaofe. 

soa^orx if is cxtsfomary fo orxislx fecyt^wooix flxo 
!&flx flxo slcxxll of flxo atxixxxal dBIrsf oaxx^lxf axxd fixoxt 
f oaf flxo fioslx-- — ovidojtxf ly a ‘ fxrsf -frixif ^ offoriix^. 

ixaxxs o®* S*tA253cr*. ^JS^irds from f3>rasdl ^GjrxdL fixoir 

l>orlxaj>8 anrxoro froc^xjtoxxf ly flxavx feix:d.a of any 
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to ttie nc\u»ouLrrxs of Orea.'fc 13irit£Lixi.. A.n. 
xndioafioxx of flxoir atf raof ivt^noss, feixf a<lso of a ootx— 
®*idorafelo axxxoxxxxf of oollocfing acsfivify in flxo oovxxxfx*y . 
iO'o-y'oi'f Ixoloss, if is^ fmo to say flxaf flxo Icnox^'^lod^o 
■wfexcsfe. modorn. ornif Ixolojc^y doxrxarxds of fljo a'v^xfaxxna 
is vox-y soaxxfy. Ixx sjxifo'of flxo ojxjxorf nniti<^s xxffordod 
fey iKroaf variofy of alfifxxdo, flxroxxgclx wfei<?fe tslirrxafio 
ooxxdifiorxs olxarxg^o from, froyxioal fo snfe-tx'ojfxioal and 
f OTXXjxoxaf o, soa.x*ooly any affoxxxyxf iias feooxx xxxado fo 
dotxTxo irx clofa.!! flxo lifo-asonos ixxVxafeifc^d fey fixes feirds. 
Krixosf d. H olf ixas xxxado a snfesfanfial offorf fo rig:»lxf 
fix is oxxxission wiflx roforoxxoo fo flxo lot-.xxlity of flxo 
Sorx*a I>o Itafiaya ijCf-M-Z/. JVT'tJt^. JSTrxt.^ 

vol. fST, S5/51-32J01. Ixx a y:>oricxd crovoxxng four 

xnoxxffes feo colloofod S-SH fexrds, «?oxxx jxxxsixx^? w^iflx 
jxroviovis rooords a fofal of 1B7 syxooios for tfeo <lisf x’iof . 
T'feoso ran^od almost froxxx soa-lovol fo a feoij^fef of 
7800 foof, axxd *xxx analysis of ffeoir altif xxdinal dis- 
frifexxfion sliowod fHaf flxo froyxioal aaorxo, oxnferaoxn^ 
ffeo fooffeills, xvas inlxafeifod fey 187 sy.>o<sios ; ffeo 
«xxfe-f x-ojxioxxl asono, ffeo ro|;:?ion of fall froos oactoixdixxg- 
rotxg^fely froxxx 3000 fo OOOO foof, fey 02 sfxooios : and 
flxo fornyxoi’afo sKono, ffeo rid^os* slojxos, and roolcy 
j^oalcs al>ovo OOOO foof, fey 12 sjxooios. Tfeo ajxjxaronfly 
small xxnrnlxor of frop>ioal zono sjxooios oonxjxax'od ’vriftx 
flxoso of tfeo tcsxxxyxorato ziono, -was dxxo fo flxo faof ffeaf 
flxo i^roaf fexxllc of flxo fc>ox*ra lios afeovo flxo fx*ojpioal 
ax-oa. Tfeo disf rifexjif ion of oaoli sx>oc5ios is disonssod. 

laisxt CJ?T<f:i»xijxi^c>T*oT>S- ^^.I?feo fJi.c J??oy«Z 

jrr'ish, ..-r4 <3<xdo/x4,i/ (vol. 38, soc?f. I^, 2, 1028) oonfains 

a dosoriyjfioxx l>y ..Anno fe. IVIassy of ** '^J'*feo Ooj>fealor>ods 
of flxo Xx'isix C^t>xxst.” Tfeis is a’snixixlcnxnoxxf fo IS^ic-lxols* 
list of ooj>lixxlof'*<>ds wliiofe was inclxtdod ixx feis “ I.<isf 
of ffeo JVlax'ixx*? JVIolinsoYX of 1 rolantl <jF-*roc. <3)* 

vol. /», 3 000). Tlxis lisf cioxxfairxod sovoxetoon sjxooios 
of oofxfealofxods. Ixx flxo fxrosoxxf sxx^fxloxxxoxxf ffeoro aro 
fliirty-t*wo s|-*xt<*ios, xxxosf of wfeiolx Ixavc* alroady feoon 
x‘oc?ordod, fenf "W’'ifln>xxf ffeo dofailt^d notos noxv sxxx>l>liod . 
Tlio oorxxxxxoixosf Irisli <*.ojxlialo|>o<ls ax*o .d. 

( Lxxxxx. ) ~ .Z.»n/V'j 5 ro and 

JStn. n'lxo JH ixx forty feaxxls fra-wlod 1070 s^xocsi- 

xnoxxs of flxo latfor sf>oc-ios, and iix foxx Ixaxxls SOO 
X'v'oro txxlcon. Tlxc* axtfliox* follo'ws Joxxfeixx 
in oorxsi< lox*if xg 5 fix*>» slxox’f- f xxil od fornx, forcxxorly idoxifi- 
tlod xxs ./✓<>/ ?*f 7 o rarxrxxxorr*^*. as flxx^ forxxalx^ of ..d Z/o*o«x-Z /^ fs 
TIyo fx*no Z^oZ/eyo xxMxrxxxorex^ of Vorx'ill, now- 
oallod -Allot is is ayr> 3 pax*ont 1 y nof fo feo 

ioxxnd ixx norfl»ox*rx li!Jxtx*o|xoaxx wators. A.xnon^ oflxor 
rarifios, *% Hlx>nxofeof«,5xatfex« larva is dosorifeod, ffeo nanxo 
aj-xyaaroxif ly oxily ajayaly iixj^ fo a larval foi'xxx ’W'fe.iofe 
feoloxxi^s fo ffeo Clxnnxaf osfx"Ojxfeidso, fevxf to -wfeaf g^oxxxxs 
if feoloxx^s is xxof Icxxo-wrx. Tfeis lax*va, falcon af 200 
faflxonxs off C^oxxnfy JK.orry, xnoasxxx*os 3 mnrx. in lon^^flx, 
Ixas only flxo^ dox*sal arxns dovoloyxod, oaofe wiffe. ono 
sxxolscor, axxd is jxossifely idonfical -wiflx ono falcon fey 
flxo If^^-rrct IST or:>ci in ffeo ZNTox'tlx .<A.flanfxo, dosorifeod fey 
IVIassy in lOlO. 

l^M^osx»xxA.'m >xisrr> Sxx..xoA.*r«: OojsT*m>r*r or* 3 jega. AVAmasm- 

In a ipaj^or of ^onoral soop>o, X>r. 'W’^. H. O. jAflcins 
fe^i»^l|C« f^ dafo axxd adds xxxxxofe inforosfin^ d.^^f'ai.l 

fo feis nx^vioxxs woll -lcxxow*xx and x»-4»rlxxafelc5 -woi-lc 

d.«aoe., I&v 1 ; 1 028l» - ^rxrin^g sxxnslxixxo 

a|>^oax*s_ f o fee? flxo ixn;£xorf anf f aof or in nrlxx^e^xx^ afeoxxf 
ffeo sxxrixx{ 5 _^ diafoxn oxxffexxrsf. Wfeilo ffeo feoftoxxx is 
flxo xxxosf imjxorfanf soxxroo of ixlxoajplxaf o , if is xro*-, 
^onorafod fo sonxo osetonf f Ixroxxjgfeonf flxo -wafor 

^^<31 jpor fea^s xnoro xa.ipidly af ffeo'smrfaoo ffean 
af xnforxnod^afo dof^xffes. X^feosfxfeafo may feo oom- 
olofoly oraefeansfod in ffeo anrfaoo , waforo in snrifeni 
fexfeoafo fonds f o follow ffeio aanxo aoasonal varXafion 
- ;^ptnos|£>fe^^tfo* fedl' _ -cfejElpeflroxqLCsieMsi' " ooonr^.^ -wifeiofe arO' .no 
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clouI>t^ ctojri*e»la.t.o«i wit.la t>JbiC» v^cr^^-in^ wt*Lt.xjire of -felnitO 
j>l4yt:.o-j>l«.».lct,ori. ekx:i.<f it® vajryxni^ ci©m«».o.<is. X>jp- 
-A.t>icixx» cievo-fcos jTTixxoix af.-fcoxx'fciork. ' in. -fclxiid |»eb£>oxr -fco 
■fcooJxniqtvio ©nri f>os©ilc;ile ©oux*€$c>» of ©rr^oar, ©nd ©von for 
t>liis ro*xson ©Ion© 'bii© p©j>©r is ixni>oi*t:.©ntv. 

T’MtujM f^tcts .A> 2 srx> ^scT^xcis^ ISoo-ooxTas-TS. O. 3Vf©n©- 

l©nj 7 ( vol. 3£»» 1 , 1.92S> 

records ol>s©rv©tiions on <blx© r©l©t>ion« l>©t>'w©©n f-ix© 
n.xjijml:>©i* of ov© nor gr©m of formed sf-ool ©nd f-lx© 
nnanl>©r of f©xn©I© ©nci la.©rt>oxxr©d 

t-.lxoir Ixosf/S <m©n ). ~ ooxmt.» w'or© 

mod© irx fonr ollnio©! ©zxd ©if^lx-t-oon p>ost-j -mortom cosos, 
©zxd -tlx© ©v©r©g:o nnml>©i‘ of ©j^^s jpor i 5 i*©jtn of random 
stool, x'odxiood to ‘ forixxocJ t>©sis ’ <xasin{;^ Stoll’s factor of 
1 , 2 , ©rxd -dt for fox* 3 nr»©d., mxxslxy, ©rxd 'diarrlxoeal stools 

x*©sj>©cti voljy^l i>©r foxrxal© worm fx*om tlx© _csa.-*cnxxx, 
transverse axxd sigmoid coloxx irx cases Avitlx axxd 
writtxoiit intestinal j^>atlxology , w*xs 1509 axxd 310 re- 
»i:>ectivel.v. " Tlx© nxxxxxlxer of eggs i>er gx*am of stool 
in tlie ciecmn jxoi* fenxalo w^orirx xvas alxoxxt eqnal to 
tlxat irx tlxe transvx-^rse axxd sigmoidal stools coznlxim^d- 
*’rixe average xi ixmlxer of eggs jxer gram of 

stool alxove) jxer female was foxmd to l>o at>oxit 

1420 for tlie live normal ctxses, and iix sixc oases Avitlx 
intestinal |r>atlxoJogy at»oixt 1400. 

xisr I^oa'rxxKajsr l^xecaxoxMS. II>x'. C!. 

dan 'V'atx J-last gives an aecoxixxt of in 

a recent jaart of “ l>it^ Tic’ix-welt der I»!ord- nn<l Ostsee 
<X-.ieferxaxxg X..I, TTeil V'XI, c?2, Ir*tei*ot>raixcliia ). 

^o/csyyro. x is tlj<^ only memlxei* of^ thie X*tex'o- 

Ixranoixia foxixxd so fax* in tlxe ai*ea descril>ed, l>nt it 
Ixas a w*i<ie x-ange, <xccxxx"rirxg in xnany jpai*ts of tlie 
-A-tlantic as w-ell as i»i Hontlx X^olax* x*egioixs. Jt is, 

.. JxoAvevex’, nxost conxixxoix in tlie nortlx nexxx* jfiex'gexx, 
axxd irx tlie fSlietlands, f >i'e£eralxly at fairly gx-eat 

dejxtlis (lOO to 400 metres) altlxoiiglx it Ixas Ixeen 

foxxxxdL in slxalloxv -water of only S metres. It is 

xxsnally talcen on a stony Ixottotrx attaclxed to mollxisks, 
ascidians, and otlior aiiinxals, and is jxrolialxly nxnclx 
xnore widely distrilxnted tlian is at j>resexxt Icno-wn, as 
it is so easily ov'er*. 

C5msM:T<-?AiL» OoM-aPosrrxoisr oir omie 'VVixj'rrisrci- TX. 

13 nil (eXo-Mry*. JlXctr. JS'ioZ. 1 ; 1920) Ixtxs stxxdied 

tlxis sixlxjeet witlx special reference to tlie clxanges in 
tlxe liver at different stages of maturity- TTlie amoxxnt 
of fat is lo-w in tlxe inxnxatvxre fisli, Ixnt incrt^ases witlx 
age, axx«l reaclxes its maxim xxm soon after tlie gonads 
Ixegin to ripexx. It tlxerx decreases, to rexxclx a mininmnx 
wlxen tlxe fxslx are spent- sigrxificarxt clxanges occur 

in tlxe xnxxscl© sxxtostance. 'W’^ox*!*: of tlxis Xcind is of 
xxTxdoxxlxted vain© in connexion vritlx tlxe study of 
condition in fisJx, and miglxt Ixe ustsfully supplenxentexX 
l>y‘a study of tlxe vitamin potency of tlxe liver oil at 
different stages of growtli axxd maturity. 

S»o A.^miisj'yvviyx J><r I*xj vtrcx j jeocs ayv m v* -/Vf ter some 

delay, tlxe results of tlie Iixternational I*lxytogeo- 
graplxioal ^Kxcursion to 3?^or-wiay and. S-wederx ixx 192f> 
Ixavo Ixeen pxxlxlislxed ( T^crcij 0 ^eyxiZ'/c/*'un£ 7 r>y 
t>otct,Ti,i,.HcJt^-rv J iri, -ZciWc/t, 4 .Heft). 

'I’lxe intex*esting discussions dxxrirxg tlxe excursion hxxve 
caxxsed xrxany prolxlems to l>e vievrod at a xxew angle, 
azxd many 'correlations in plant ecology, forxxxerly 
olxscure, Ixave Ixeon xxxade cleax*. -A.s we rxxiglit expect, 
tlxe various papers contrilxuted deal -witlx aspects and 
types of SB^carxdinavlarx vegetation, tlxouglx in places 
tlxey are corxxpax*e<i witlx foreigrx Ixut similar associa> 
tions. I*ai>ers of general interest in tlxe vol mne are : 
Sorr»e Scandinavian vegetation prolxlexxxs, Ixy Edward 
lEtillxel ; comparison of tlxe associations in 

JNTortlx O-erxnany axxd Sweden l>y; Eriedriolx IVKarlcgraf j 
oontrilxutions to ox*x Icxxo-wledge of tlxe vegetation of 
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CJxjx-TT : 21 , 

tlxe Swedislx lalces l>y Helmut Oaxns $ tlxe suocession 
of plant assooiatiOxxs in tlxe Itussian peat amootts, and 
mateidals for tlxe cofnparison of Soandina-vian and . 
JFtxxssian peat moors, t>y Wladimir X>oletxxrowsld ; 
Coxrxf:>sratxve ooxxsiderations on tlxe plant covering of 
tlxe Scandinavian and Eastern js^lps, l>y Eriedriclx 
Vierlxapper- 

I>xivsxo>%.x. Mai'S oe Oeeat Harr Axasr. Tlxe Ordnance 

Survey Ixas pulxlislxed two plxysical maps (price Is. Od. 
eaclx),' one of England and Avales, tlxe otlxer of Scot-, 
land, on a scale of oxxe to a nxillion. Elaolx slxeet is 
aixoxxt 24 in. 33 in. Tlxe notworlc is a minimum 
error conical projection wdtlx rectified mex'idians and • ,‘ 
t-wo standard parallels. '"I’lxe xnaps ax*e layxAr tinted , 
w-itHout contour lines. Tliere ax*© t-lxree tiixts of green 
up to 200 ft-, and alxove tliat level Ixrowxxs, rod, 
purple, axxd wlxite. -A-ltogetlxer xxixxe tints Ixave Ixeen 
xxsed for altitutle. Tlxei-e txrc sulxnxarino contocxrs in 
fatliotns -witlx a xvide range of l>lue tints. Itivers azxd 
lakes and all nzxxxxx's of watei- features are ixx Ixlvxe- 
Otlxez- xiames az-e in Ixlack. Nzxz-rxes Ixavo Ixeerx vxsed 
sf larlztgl v* arxe:! confizied ezxtiz*ely to jzlxysxcal features, 
Tlie type is small l>ut sixigulai-ly clear. iNuntxorous 
»^>c>t ixtsiglxts ai*e given. ^i*lie maps ai*e Ixeautiful 
e-<airit>les of cfxrtogz-aplxy and gra.jiliic zxncl yet precise 
repx't^soxxtat. if >rx of tlici countz*y- 

TaxAT^€iXTX-.Arrxo>i xisi I-Casx' AvaxOA. A jxanxplxlet, 

compiled liv tlio C_V>lonial Surv'oy Oomnxittys-ci and 
pulxlislxed ify tlxe Oolonial OfTic?e, give>s in collected 
fox’zxx tlic' tz-i angulations cazTiefl out izx E«x«t Afx-ica, 
znainlv tlx<* work of vaz-ious Ixoundary commissifins 

wdt liin tlic» last tliirty or forty years, 'Tlie jxositioris 
on tlixA xxri^ of 30tli ixx«^x-idian liave Itxoetx recon if >ute<l. 
Tlxe dxxta given are fx’om Jv.z-*!ixy«x, Txxzxgany ika, ITganda, 
INTyasalzxrxzl, zxnd ixortlxez-n T31xo<lesia. .A. skx'tclx nxap 
slio-ws tlie present state of tlie ti*iangulation z>f tlie 
30tli mc^ririian izx -Africa. X3et-v%'eozx tlio IJIgyptiaxx 
axxxl (’Uganda arcs is a long strzAtclx xvlxicli is incom- 
plete, azxd t liere is azxotlier gap liotwz^en tlxts \”^gan<lxx. 
azx<l Itliodesian ax*cs. A sz3Cond sketcli map sliows 
tla3 state of East African triangzzlations. 

Tme dAeAT^^KSE EAtt'rutitr AtcE oxr 1923- I*rof- A. 

Izxxa.rnura., in a xecent pzxj^iex’ ,jroarix<at/ of 

.*4 ,v/ronoy/xz/ ezrtd. vol- ix, 3 ; 192H), lias 

stzxdierl tlie sxasmic Ixistory of tlio lyw-anto district, 
in wdxiclz tlxe gi-eat eartlic|uake of 1923 occurred. 
Tlxe xaxrtlic^^xzake record, wliiclz Ixegins xvitli tlie year 
A. XX. 41 f», slxovt^s gz'f-'at nozx- local eartlxc^uakes ocscxzrred 
in ixoarly tlxe same district izx HIH an* I IT 03- Eurttior 
evidence is afforded l>y tlxe eicistonce of _ fotir txeaoli- 
iines tlxat xxre -well zxxax-kc^d liy liuxxdrcds exf deop 
ixai’t’o-w l»oles Ixored l>y tli*^ Ixi valve fr-ir/xop/wxgr** 

T*rof- Tmamura coixnocts tlxe lowest Ixeaclx-line -witn 
tke exxx-tlxciuake of 1923 axxd tlxe one alxove witlx tlxat 
of 1 T03. Assuming tlxe const azxoy of tlxe rate of 

Ixoring of tlxe Ixoles, tlxe irxtexval between tlxe formation 
of tlxe first and tlxird Ixeaclx-lines would be 1 lOO yeax*^ 
indicating tbat tlie latter -was probably Connected 
witb tbe eartbq|,xxake of SIS. Similax*ly, tlxe date of 
tbe fourtb eartbqL^-*^^*^®^ -would Ixe about a-.x>. 33. Tlxu«, 
during tbe last t-wo thousand yeaz^ tbere appear to 
bave been four great eartbqL'^^uike periods separated 
by loxxg intexrvals of xjxxi^ecenoe. . jLastly, sxnoe tne 
yearly nzxmber of eairtbouakes felt in Tokyo -was 
during tlxe years 1903 — OS in 1920, and 015 in 192T, 
it is suggested tbat tbe , ICw-anto district xs np-w 
approaebing a dormant state tbat .may last xot a 
oentxxry or more, 

Hook: IPaessstmJBB Atrn 

X>akota ^Sandstone In tbe ISSTdrtb Oentral XJmted 
£3tates is largely dependent f*;>r its w-ater, supply on 
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v^Xlm -fco qfi0bi*iwart-&sr ±.l^ebt> pKa yooIabt^ci 

iri.cl9i^gz*o\3Un<i £iroir3aL li.ool^y' SbS'oxun.t^cbizi.el;. T71xi» 

& rio'w *^j«>ot>e«3. ' xii oont^r-il^xxtvioiatfit on. wtj.lajjcso't* "fc>y 

A^, .X-r, IX.xa«»oll on ** •X'Ho O^riig^in o£ .A^£o€»i«m .. 

n JS?r?onowrj£c5 CS^eo/oj/y l^JP' 1S12-S7 ; X»2549fc), £m«X 

>. :E3. .Medtnsaor *T*Hoy X>ot-H oonolncio 

tii^o 'WOrtioar i» cXlsio]ra«.x'j|^ocl fa^oxo i»oi«i.todL lon-tdonlcLi- 
of s»ndL&f.ono in oljet>r, «Lnci is forood. t>o flno 
jxxrftioo l>y "fclio of -tiio ovorlyin^ roolcs. l^Jncloar 

>iioso cson<3i.t>ions f\at-nx*o of i:iJb.o svip>j>ly is loss 

i,sstnroci on -fclao t-ln.ooj'y" of Ixy'clz’a.i-i.lio migra-tioax, 

xnri i>ixo imnoirfcanoo of znainfanxin^ flxo sn-j>|3l5,?' is 
o acting to tno j>r’oj>osal for laxvs to jarovont waste*. 
l?lxis oaso is of intorost, as tlio ajtxaJo^y it 

ii«ras tixo nia;in siijajSort to tlxo tlac^ory tlxat tho flow^in^j 
spoils of ^Hlast Oontral .u^xustralia are» airtosian -wolls. 
rixis vi€9xv was r^xjocttod loyr Oro^ory' (** *T*lxo lI>oaxl ficsart 
3f >V.xxstralia»” lOOO), w'ixo €57C|xlainocl tlxeir clisdxaa*#?o 
as cf^i© to rook x>ro»sxir© and to j^as x'>*'€5ssnro dn© to tlio 
inflow of Ixot ixliztozxio wat-or into tlio w’ator-lioarin^ 
b>ocls. .Amox-ioaix oxaixiion is no-w sni>oortingf tlxis ixxtor- 
protation^ axid JVfoinvsox* re»max'lcs tlxat no oxio ols© 
ao f >x*e!»oi atod tlx© ^raotioal imxxortano© of roolc x>r©ss xxro. 

diniinxition in tlx© flow' of tlx© .A.vxstraliarx w'olls 
v»,'lxi©lj w'as fxr*^diot©d oxx tlx© roolc and ^as-|xr©ssm*o 
Has Haixjxoixod, and Has lod to lo^islatioxx to 
px'O'V'ont tH© inor©as© ixx tH© nniixHoz* of tli© w'©lls or 
LHo w'ast© of tlxoiz' w^atoi'. It is xiow^ r©<3ox^nls©d tHat 
-^iTTiilar lo^^islatioix is dosii'aHlo in tli© VTnitod fcfitatos. 

IH-Joc'iicTsri^ ATsrx> J*x-.x^js'roc’KKii: T'jKaaAC'jFcs. A Oon- 

For©no© oxx t.li.€^ ooT*r<^latiot\ of tH© I*lioo©xi© axx<l X*l©isto- 
non© t©i'i-a.o©M of noitH -w'ostorn Ji2ixx*o|x© Has l>o©n 

arraxx^od Hy tlio J rxtorxxat ioxxal Ci©Ojgrax>Hiotxl XTi:i.ic>n 
now-' xxx©©tinjx at C'axxxlxx'idfiif©. .A.tt©ixtioxx Has 1 l>©©xx 

riirt»c5t©d to tliis <jxx©stioxx 1:>>^ tlx© wox*Ic of Cir©n©rxxl 

r_-axnofH© and I*rof. ll>©ix©r©t' . " Ixx x>x*©xxa ration for tHis 
plisftxssion a s©ri©s of x****!^^'^*^ Htxs l3©©xx ooll©ot©d oix 

f lioooti© axxd X*l©isto<.*©tic' t©rrxx<!©s, axxd issxxod H>^ ti»© 
oxYxxxiissiotx of tH© X^^nion <l<^alir»K W’^itli tlxis sxxHjx^ot 

' «or©tax*;y'’ to tli© C.^oxxiiriissioi i , XJni v©rsit>' 2Mxxs©ixni, 
^scforcj ). 'flxc^ t<^r*rao©s of tlj<^ ivrt5< litorranoaix Hasixx, of 
Ixo ©oasts of I-j'txTxc^o axxd 5?ijj>»xin. and of tlx© JlritisH 
i^IoH ar© disonsst'd, xvitlx oorxtx’ilxxxt iorxs also on tHoscx of 
jha* l-ltiixHx'atos, lixdo-C^lxixxa* Hxc^rxxx l^ooix©, and fc^oixtH 
|.fri<-rx. If I*x*of. X:>©xxd*©t, l>o oox*r«’*cd., axxd tlx© t©x*raooM 
dxio ^ to *x ^©jioi'xxl x-iso and fall of tlx© s©a, tH© 

©rrtxoos iix diflr©j*<5nt ai'©xxs slxoxild h>o at tlx© saxxxo lov'©ls. 
H^x'of- I>©xx<''‘a'<%t x'©oo^zxis©s tlxat iix jxarts of tH© IVltsditt^i*- 
anc^xxxx t.lx© t€^rra.o©s Hav© l»o©n tiltod ^ Ixixt lxx> olaiins 
Uat dosx^it© sxxoH ©^©©jxtioxxs tlx© Htxllc of tH© r*xis©d 
rra,o©s ax*© dxx© to tH© low'orinf? of tlx© soa axxd not 

tH© ris© of tH© land. '’I'Ho jpax^ox's ixx tHis rofxort 
>w^ tHat tH© t©rrao©s ar© varxaHl© HotH in H©ija;Ht 
I distriHxxtion. THxxs a jpa|3€3r Hy X>x-. H.xxnxo axxd 
H. Littl© jpoints oixt tH© aHs©nc© of mo<lx^T*Tx raisod 
LOlxes alonj^:^ tH© 3iI^g^X:>tiaix-lVr©dit©XTrarx©an ©oast, 
•xx^lx tHoy ar© w^©!! marlcod at vax-ioxis l©v©ls oxx tH© 

I 3oa ooast i a^ Xxax>©r Hy lUr. V', A. lLlyl©s sHow^s 
©zctont to 'W'lxicH tH© SoottisH t©rrao©s vax'y in 
ctHt ^ -wHon folJowrod alon^ tH© ©oast. TH© natxxr© 
I lx©ig:Ht of 1E>H© t©rrao©« ax*© still ixxad©<xxxat©ly Icnowrn. 
f=» studios inolxxdod in tH© x*©x^oT*t nrxxxoH d©tail©d 

I x>r©ois© information, and valxxaHl© sxxxxxmarios of 
w-orlc tHat Has Ho©n don© on tH© ooasts HotH of 
roxx© and .Alrioa, 

'jfcxxG OosAfxo ^oxn© n©w’' xn©asnroxn©nts of 

oosxxxio radiation .ar© d©»criH©d- Hy 3Px*of . IMillikan, 
1 C3axn©ron in tH© JTnn© issxx© of tH© JP*- 3 /jsr»©c»f 
and ax*© , disonssod Hy tH©m in tH© 
suefoHzxi! ,.c>Cc»c«f©ira^ cyf for tH© saxn© 

ntlx. ImjxroArod ©oK^j^Orimontal xnot.Hods Ha'v'© H©©n 
d at tH© .r^Lx^rowHoad axxd; 0©xn lakos in Oailfoz*xxia, 

I tH©y now fizxd tHat tH© aHsorfxtlod otuw©«t of tHip 
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rays in wrator indjoat© tHat at l©ast tHr©© Hands of fir©- 
jq[u©n©l©s ar© jxrosont, -witH aHsor^xtion oo©fli©£©nts of 
.0-3S, 0-08, and 0*04 i>©x* xnstr© of wi^atsr, tH© last 

oorr©sf:>ondixx^ to a wav-©-l©n^ftH of 8 >c iO~® A.,, or a 
j^onoratin^g: ]30t©ntial .of IISO rnillion volts- ‘N’otHinjgc 
xxxxjxortant is )>r©s©nt Hotw’oon tH© soft©st cosxnio Hand 
and tH© Hai*dost know'n ^anxxna x*ay», and tH©y ©oxx- 
olnd© tlxat tH©r© ar© xxo xxossiHl© traxxsf ojrrnatioxxs 
oajxaHI© of yi©lding rays of tlxis ©ndrnxoxxs jxonc^trating 
jxow/'ox* ©acoo^xt tHos© aooonxyxanyixxg tH© Hxxildinj;^ xxjr> or 
or©ation of tlx© alxxxndatxt ©I©m©nts lilc© H©limxx, oacyjx©xx, 
silioon and ii'on oxxt of Hydro^©xx, ox* in tlx© oas© of tH© 
last tw^o, oxxt of Hx^lixxnx- Evorx tH©rx it is xx©c©ssary to 
assxxxxx© tlaxt tli© ai^^fx'o^atic >n talc©s |xlao© ixx a sirxj^l© 
|xroo©ss, anxi not st©i> Hy stoyx, and Hy xxsixxja^ 
A.stoxx’s r©c©jrxt acoxxrat© rrx©asx.xr©xxi©nts of atoroio 
wrtfixi^Hts ixx ooxx j xixx©tion w'itH tH© X>ira<i al>soi*i>tiorx 
formxala* tH©y ©Howr tHat tH© tHr©«» Ttxaxxds, ixx ox'xl©x- 
of d€3<;x*©asixx^ f rot^xxorxoy , a^n^©© closoly witH xvHtxt 

w^oxxlcl Ho o>cj>©c:t©d oxx r©iativity tH©ory fx*oxxx tH© 
axxniHilation of xnass aocoxxxjxaxiying tH© f oi'xrxtxtion of 
nxapp:i©sixxxn and silicoxa froxxi Hydro^©xx, 03cy#i?©n oxxd 
ixitro^oxx fx'oxxx lxy<lrof?^©n, xxxxd H©lixxm frorxx Hydro#?©xx, 
rosfxootixi'x^ly ; a srxxall x*©sidxxal ©ff©©t may l>© dxi© to 
iroxx. TH© w^Hol© w'orlc,** ixx tH©ir o|>ixxion, ©onsti- 

txxtos v©ry ixow'©rfxil ©vid©n©o tlxat atoxn-Hxxilding: 
j>roci©ss©s ar© oontinxxally ^oirxjp' on, axxd tlxat ©acH 
©'V'ont is Hroodoast ixx tH© forxxx of tH© apajxrojxriat© 
oosnxi G x*ay . ’ ’ 

lLl>cx»£:aTivxFC3MTS oi^ TaA.asrsMriLT'r^'X'xoisi- Xn lOOT, 

Itaxrxsay f<’>xin<t tHat solexfions of ooj>]p©r sxxlts aft©r 
©3>c|xosiiro fo radixxxTx ^av© sjp©GtrosGoj>ic ©vxdoric© of 
+.H© jxrt^s^'no© of litlxixxxrx^ and H© sxif 5 ^©st©d tHat traxxs- 
mxitatioxx of tlx© cojr>|r>€»x* ixxxd oc5Gxxx-rod. It©|p©titioxx of 
tH©s© ©x|x©riixx©nts H>' otHox* w-orlcors xxsin^ jxlatixxxxxn* 
ai>|xaratxxs fail©d to Gonflx'rxx tlxis r©sxxlt, txxxd it -was 
tlxoxxf?Ht tlxat jxi*oHaHly tlxc^ litHixmx w’ras d©riv©d froxn 
tlio ^^'lass a]^>|3ax-atxxs ox'ijBfinally ©mx>l<->y©d. IP'xjLX-tlxGr 
work on tH© ©ffoot of ©3c^xosxxx*©' to radixxin is doscrxHod 
Ixy J. 3Sr_ 2?'ri©n<l in tH«^ *7 o-94-ry9,CMZ erf tHe. 07«exmtccx/ 
fox* IMay. ;Oxxrixxxrx sxxljxHat©, pnxx*© silx^©r, and jxxxr© |3fold 
foil w©x*© ©>cjxoM©d to radixxnx, IH© sjpark s^©ctra l>©ixx |5 
aft©x*w.'ax*ds ©scaxxxinod and ©orxxjparod 'witH tHos© of an 
xxxi©xcjxos©d saxxxfxl© of tH© sanx© xnatoxrial. ISfo ©Han^?© 
W'as xxtxtiood ©3cc©jxt ixx tlx© oas© of tH© ^old, -xs^'Hon tw*o 
C7 oaloixxm lin©s ajxir>©«»,i-«^cl and tH© ooi>jx©r lin©s of tH© 
Hlank Hooaxxx© xixor© iixt©ixs©. TH© ©3c|:>orixn©nts xvor© 
x*©|3©at©d, xxsini;^ a stlloa txxH© ixxstoad of a jgla-ss ont’*, Hxit 
xvitHoot coxxsistont r©sxxlts. TH© oHan;g©s in tlx© sf>©Gtra 
ai>f>©ar©d to !>© dxx© to tH© j->x:*©s©no© of imx>xxx-iti©s 
ix'x‘©igfxalarly distriH»xt©d ixx tlx© original nxat©rials. (iS«L>© 
also ISTA.'rxmHs, Jxxly 14, ^3*) 

Txtr: l-fjsArr or* It'''omM[A^Moxsr oa?* JMox.*3b;ox7X- a» Hvxxixo- 
csfiBiisr,- — -TH© -^4. mex-*«5c*>n C^H^^iwiesexZ <S'ocxelE3y 

for IWCay oontains an acooxxxxt of an attoxxxjxt xnad© Hy 
T* - It. UioHowrsky and IL.- C'. Ooj>©land to d©t©rxnixx© tH© 
H©at of assooiation of atom.!© Hydx*o|^©n Hy a dir©ot 
©alorixn©tri© xn©tlxo<l. Hydx* 04 ^©n "was admitt©d ixxto 
a discHar^© txxH©, -wH©x*© it w*as |:>ax*tia]ly dissooiat©d 
ixxto atoxns, at a knowrxx rat© of flow-. It tH©n piassad 
tHx*ong;H fin© Hol©s ixxto a txxH© oontainixxi^ a ^latinxxm, 
oalorim©t©r on tlx© sxjtrfa©© of '<wHi©H tH© atomio 
Hy<irO|g©n w*as oataly tioally asso©jat©d, ©ansin^ 

a ris© , of t©mx>©ratxxx*©. TH© matHoxnatioal tH©ory 
for tH© rat© of ©ftusion of a i^as tHroni^H. a snxall Hoi©, 
I>rdVi<>^tasly ,^iv©n Hy 'VlJ^oid© and m©H.olwsky, -wras xiuatad 
to dadno© • tH© ^©ro©nta^© clissoc^iatidn. from tH© 
dxffaron©© in jpamssxjur© of tH© .g^as H©f<>r© , ^>assin^ 
^Hroxa^H tiH© Hol©s, Hafor© mxd aft©r 'tH© disoHars^. 
TH© valti© oHtaixxod for tH© H©at of foirmation of' 
mol©onXar;. Hydro^gpon was 10f(»000 sir 3600 ©alorioef. 

nxoaaorod Hjr iodiroot motHod© ramso 
v ^ JIOT^OOO ©alorl^^ ^ 
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Tx^o«cl«,y, •Xvin.^ 2«, tHo Ooncsretl BBoa-rd of -fcfio 
^ iNTatioo-al jPliy»ioal JL.at> oratory jrxiaclo ites anmxal 

iri«poofcioo of tlio laboratory. .A.S i« ounstoiotary ozx tbi« 
o€?oasiork, a larj^o oiairribor of xxxoroborM of eioiefritific and 
institutions, govornmont cJo}>aj:*tTnont-«, and. 
industrial or^anisaji^ioxis "woro invitod to bo* 

'I'll*-'’ vis^it-oi-s^ ’wox'o I'ocoivod by Six' Blmost Itxitborford, 
I>Jf*«^«idont. of tbo i^-oyal fc^ooioty and obairman of tbe» 
<Jroncsi;al J:5«>ard ; t5ir Iticixard C'iSlazobroolc, csbairman of 
tbo5 lilxo'outi^o Oonxrnittoo ; and tbo l>iro*otor, 53ix* 
d o«<.^^>lx I*otav*^l. 

Tbo aotivitios of tbo lalxoratoiy woiro w^'csll illustratod 
by an o^ctoxxsivo j>rogranxnio of oxctiibits. 

Jn tbo X'>u|:xle»x Txumol a don^oxxstratioxi of -win^ 
fluttor on a fixll soalo aoT*o>jr>lano win^i; vA^as pjivon. 

Tlio oi'itioal sjxoods at avIaio-Ix fluttor orscMxrs txaA^€^ boon 
dotoxminod iii tlio tuxxtxol axxd csorn^arod Av-itb tbos€> 
<5alouiato»t.l fx'oji^ t-lio mc^asux'oxl olastio an<l in<3rtia oon- 
starxts of tlxo win^ W'itb tlao bc^ljx <»f aoi'odyxxaxnic data 
do*r‘iA^e*d by“ tlio stxjcly of a rnodol Ax-infac. 

-In ono of tbo sovon-foot A\'iixd t mxnols tost.s Avoro in 
l>ro# 2 ri-<->ss oix ono of « stsrios of symmotric^al J oulcoAvslcy 
norofoils to obtaixx data on i^rofiio dx-xAg^ at bipfb 
I'toyxxolds TixxixxboT's. aorofoil Avas sxijxfxortt^cl 

bot\AooT» tw’^o stroazxx-linod |>rojootioxxs fixct^cl to tlio 
tuiinol Av^alls axxd szxrroxindirxfjf tlio szxfxjxox'ts, tl»o lattor 
boinj? oax'riod tbx'oujjrb tlio w'aJls a<xcl liixlcod outsido to 
tbo roof ^ btxlanoos by a s\iitabl«' systoixx of loA’'ors. 
Bty Icoojjini-? tbo larafx botAx'ooz^ tbo aox'ofoil and tbo 
in'ojoctions as small as j>ossiblx*', tliroo -■ dinxorisional 
flow at tbo Aviix|jf tips AV'as jninixni»o<J . ^Toasuroixzonts 
■wox*o_ iTxadx?> of tla^ total foroo on, anti tlxo j>ross«xro 
disti*i button alozx^, tlio oontx'o sot*tion of tbo a**.rof<>il, 
A^'^itlx tbt^ lattor in tlio x>ositioTi of xoro lift. Of intox'ost 
also w^as a oixo-fiftlz scalo intxlol of a noAV' i>»*ojt’*<ni od 
variablo donsity Avinti txzxinol by t Ixc' uso of AV’bioli it 
is oxpootod tixat izxoasuroxnorit/S 'on zxiotlols of airoraft 
Avill bo x’ondorod xnoro diro*otly oozjxi>ai*a>>lt^ witb similar 
xnoasux’omoixts oxx fxxll seal*' xnaoliitxos. 'J'lio txxTvixoJ is 
of tbe rotiu'n flow typo. To xnoasuro. tlio lift or tix'a^, 
a s no oral form of balanoo bas Isoorx dovi»e?d, in Avbicb tlio 
babxTXOO arm oax'i’ios a <;oil forxxxin^^ tbo moA/-ablo 
oloinont of a fColvixx balanoo. Xiy proA^ioixs <*alil>ration 
tixo rolatioxx botAvoon tbt^ ourroxit t lix*o\xia:b tbo ooil and 
tfio foroo on tbo balanoo arm oxxn bo dotonrxxiixod. 
Tbo positiorx of tlxo balance?* arm is inditsatod olootric- 
>Ek.lly by moans of a bridpro arran^oirrxont, tbo arms of 
Avliiolx^ consist of two sxnall oloctx’ornaf^xt^ts spactxl oxi 
npi>osito sidos of tbo Vxalanoo arnx and tAvo Avindings 
oxx tbo iron com of a moA^init^ coil relay. Aixy xnovo- 
niont of tlio balance arnx <3istui*bs tbo ocjuililxriuxn of 
tbo bx*idf?o and prodxxt^cs a deflection of tlxo rolay. 

3^*1 tbo JKIn^?inooring Biox^a-rtmoixt a.pparatus for tbo 
«f>^dy of pbonomona accompaxxyin^ f atif^^xo in crystals 
of alurninixxiri and irtxn Avas * sboAA^ix. t^ax*^o sing^lo 
crystals of oitbor motal caxx bo sxibjoctod to x*ovOT^od 
direct and torsional strossos, to sinf^lo bloAv tonsil<» 
ixnpaots, and to slow cycles of ropoatod tc^nsilo lotxdixx.pc. 
:Xl-ray analysis permits tb© positioxxs of tbo crystal 
pianos AA^itb respect to tbo axis of loadixxj^ to l>o dotor- 
xxxinod, and -ray spoctro^rapbic axxd pbotomicx'o- 
l^raplxic exxaxn fixations at fx*Octuont intoiwals durin |5 
tbo tosts alloAv tbo inclinatioxxs axxd natxiro of tbo slip 
bands to bo <lotermino*l. 

Another exixibit of interest was apparatus installed 
fox* tlxo purt>os€» of f 1 otormini ng tlxo otfxcienoy of motor- 
cax* transmissiAxn ^oarinj^. Tbo ^^ar boxc can float 
freely axxri tbo eblcioxxoy* is dotorxxxixxod by xnoasurini; 
tbe^ roaotioxx of tlio f^oar box to tfxo rrxotioxx. of tlxo i^oax* 
tram. .A^xparatus for conduotixxgp tests oxx i^oar 
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wliools, in Avbiob small errors ixx radial alinoxxxoxxt axxd 
in pitob of tootlx are purposely’- introdxxood, w*as also 
sboAv-xx, to^otbor avI tlx. some of tbo ^oar Avbools oxcaxxxiixod. 
Xxx most of tboso failuxro bad taicf*n place by fracture 
of a tootb ox* of tcM 2 >tb near tbo root xxnd not by abrasioxx. 

inebidod ixx tbo oxcliibits of tbo IMCotrolog:y X^opart- 
nxoxxt Avas a xxew socoxxdary standard bar<3»rtxeter 
dosigr^xod to ^iA-o an accTXXX'acy botw^oon tboso of tbo 
primary txxxd tbo AA-orlcin^;; standards. To dotexntnixxe 
tlxo Ixaronxotx’ic pr*>ssixx*€% iixoasiix*oxxxont is ixxado, by 
motxxxs of a specially dosi|^ned xxxicroxnetcsr, of tbo 
dist.xxrxco betwooix tAA^o contacts. Oxxo of tboso consists 
of a firxo platixxixxxx Av-iro sealed in tbo top of tbt^ 
bxxroxxxf^tei’ txibo axxd dippiixpr in tlxo xxpjxor surface of 
tlxo nxor<*m*y ciolixmxi. Tbo otlxor forrxxs tlxo lovrox* onrl 
of tlxo xixi<iromcitor stem axxd dips ixxto tbo Ioavox* 
sxxrfaoe of t lio xxAox*cux'y- ool xxmn. C^txntaot Avitb tile- 
mex*oux’>' is i x xtlicixlotl oloctrically, axixl tlxo xxxorcxxr^N’- 
loATC^ls cfcxn l>o xx<l justofl Ixy’’ moans of a stainle^ss sleeP 
plnn^j^ex* sxxpjxox’tod ixx xxxx axixciliary tube. 

.f\.ppax'atxxs fox* mofxsxxx-ixxja; tbo friction botAvoen 
piA''<,>t.-s aixcl jcAA'oJs Atk^as xxiso dciixonst-rixtoxl . I^y xnoans 
of tbis fxp^xtxrat us i*oltxtioxxs botAA*eon t.be f x*ictioiitx] 
txxrcj^uo xxncl tlie loaxd exxn Ixo <letorirvi n<^d ixx terms c»f 
tlit> r«<lii c»f <-i xrv-*it ixx*e arxcl tlxo t?lastic constants of 
piA’-ot xxTxcl tbe jt'Av'ol. 

In orflex* to f»xciliiato tlxo rxxjxid xxxeltirxt? of smxxll 
clxar|.^os of nxotaxls an<l alloys, a x^al A’-e-xxperatod Ixi^ii 
froc^xxoncy- ftxmiACo bas boctx iristxxll<*^(l in tb«' IMotxxllui'^jjv- 
'L>€^pxvt*tmon t- T’avo tJ iox*mitxtxxt*- A’^alA’-os, xJtAt;b ca|.>*xl>U- 
of < lissijxatixx#^^ t vv’-o and a lialf IcxloAcixtts xxt. tbe arxf>cl«.*, 
are oxxxplrxyed, xxixd are cox»ixecto<l t-o t lie vV.l^. s«xppl\- 
in sxxolx a AA-ay as to ix-^rmit bot b Ixalvos of 1,be -^V.< 
AX'xXA*o to bo ut ilis(*c|. fixi*ix*xi<e av'ixs l>«.»iix^ usexi lu 

oonnoxcioTX Avitlx o?c|>ex*im*.?rxtal vv'c^rlc t<» x’omoA'O o^cy^r^xx 
from electro -dt'posj tod clxx'onxi um, in AV’bicb it is fouixtl 
in tlxo form of arx insoluble ox.ifb*>. I-toxtx<xval of tb^? 
o>cy|3tA*ix is olfe<*tod by mxxintainixx.^ f tb*' 

metxxl at about 1 4-00''^ < ^. ox* 1 f>00*^ C-*. irx tb<*^ fux*jx«x<x', 
an<l at tlxx^ sam*' tirxxfs jxassin^;^ ovox* tlxonx a rapid stream 
of pxxrifitxd liyclt’o#?en wlxix?lx is circulated ixx a clos«*fl 
systonx contxxixxiixjjj tbo nx«**tal tvxxd xx juxrif y?^inf 2 ; traiix. 

A noAv typo x>f carb*^>ix rosistox* fixrnacxs doA'olopxMl m 
tbo XI>cptxrtxnoxxt aa^j^xs also on A'-ioAA*. "X-bo action of tb<‘ 
fxxrnaoo depends on tbo coxxtatit rewistarxeo botvecMjHA ix 
numbox- of carboxx pellets coxxtainod in a rofracfc<»»\v 
xxTxd noftxrly’- aix*-ti^jrbt. sboatb. Tlxo toxxxporatxxros attai o - 
alxle xxro lixxxitod only by tlxo poAV-ox* of tlxo sboatlx t.*r> 
Ax'-i t list and tlxo briat ' dxxA-'olopod, and it is found tbat 
tlxo |>olJt»tM remain unclxan^>d for a considerable pori«>«l 
of time OA'on ’wbon nxaintainod at tenxperatui'CH 
approac?bin^5 1 f>00^ C7. 

In tbo Bliysics Hopartmont an investigfation 
in px'o^ress to dotormino tbo boat of combxxstion or 
carbon mr*noxcido at at txrxosp boric px-essxxre. O^y^oit 
and carboix moixoxcixlo are fed from separate cylinders 
into a special btxrner fxttsod irx a -vraouixm Av*alled_ atossoI 
fujnxisbod Aritli fioAV txxbos for tbo oontinxxoxxs circiib*-- 
tion of Avator. Tbo tc?mper*xtxxro rise of tbo water* is 
measured by means of a pair of differexatial rosiataxirr 
tlxermomotors. Tbo calorimotex* is calibrated by 
rox>laoirxig: tlxo flanxo by a resistarxoe coil i;n_ wbiob s 
measured axnoxint of electrical exxorj^y is dissijj^atod 
beat and carried oA?*er tbe cooling tubes by means <>* «- 
stream of oatyj^em, , 

Apparatixs for tbe detemrxination , of tbe tberjri^<»* 
condLuertivity of furnace nxaterials -was also on 
Tbe materl^ under test rests orx a. metal plate beatecx 
from besneatb by a nxamber of electrical resistom* 
on its upper surface is mounted a ^ow catorxnxetcr 
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T'JfcfcO iirx of tlxo 

»>^air,oi* i» xadi.o«wa\xro<i mojetn« of <3Liffoirorit.i«tl r*o«iet>fitrLOO 

lTiorxixoxoo'fc©**» etocl tilxo t>oxr»j>oj^*fc:fc^AjroH of t>lxo xxjpx>er <xzxci 
:>w€!fi* f«xc?cw 3 of t>f»o »j>ooimLorL a.iro ciof^jnnriJriLOci l:>y -rrio«.n» 

*f fib liAxrxbfciOA* of SAxilbtAfoly <Jij»Tpo«o<f tfHonooooTLiolois, 

Xo ooxxrxo3ciorx wifcJx euicx iovossfij^ettiori on ooldE fr*t.ora.^o» 
u 'V'orf^ioctl olo«odt-<3ii;’C5-nit-> »ijr oXLCtrxrxol ‘boon <3ovolr>5>o«i 

o inx^o«t;i|^«."to flxo jgo'v'ox'nixjiiac fJxo 'tx*tat.ii»foT' of hboat, 

M-^t-wooTi i-^XiO cxir- «t>T*oaj3t'A £bn<X ^>iTyow ■fcXi.x'on^tx xvlxiclx 
>rinLO iw flowing. 'X'lxo of tXxo eLir is csorxtix'ollotX 

uxAcl «3«*»*G.n.gemont-« €n*o Ixoing xna.cJo t>t» nso single* f>i|xos 
> 1 * l:>»f.fcor'i€3S of |pi|3os ixn wlyioly «x sliiolcJing offoot^ oonios 
nt.o flirty. Xfc is lAOX>oci to ol>t^a,in ^ t>l»o ooAyciit>ion» 
rov^oxrying t-lio Ary«b>cimxtTn. trsAysfoT* of vv^it-hi t-lio 

riiniTn-onry i'Osi«t:,a.n«c** to a,ij' flow. It- will jxossi I>1<3 

/o xiso oiflAox* tlxy or* n>oist etit* in t<lyxy olxa-miol, cxncl in 
Itxt.toj? ocLso *!:•<■> invosf.igtxto t.lio jAxolxloyns of lxos,r* 
‘rost clof:>osit>ocl oxx xxi;f3os- ""Plxo ^yi'owoxyoe* of lioaue frost- 
ifi-ioitsly imj3«,ii-s t-lio t-ri^xnsfe^roxxce' of li«*xt/ fi*on\ flxo 4xir 
-o t-lio jyijxe*. 

xirn^tliocl of < lot e»x*xniniixg fijo tAcionst-iot*.! «,l>sorli>iixg 
yo wool's of v'Axx'ioxxs ma-l-oria-Ts i>y Txtotxns of sf s.t.ion*a-x\>'' 
vixvos wcbw clomoxyst.r«/fc«^rl in tlio fcionxicl JT^iv-isioxx. Oxio 
’jxnl of fx. sxn«yot-li oylinclrioM-l t.nl>t^ is oloscitl Ixy «. st«^ol 
liso to t lxo ixxxxt-oi-ttvl is ooirn^ritocl , t-lxo ot-lxor 

_*nH lyoing o^xon n-ncl fxxc-.ing xx loxici s|>o«.l<or p>rocJ xioing 
X, j>TH'o notx' of lcTyxyw''ix j>it-c*lj. J^txxtixytmry 'W’twos a,ro^ 
'orrxie'cl iix flio jyifyc* fxrirl tli<> rols-t infonsit-ios of tlxo 

xmycijnxx. tx-xxrl xnijxirTitx f<yi’ v«-i*ions nx «.t>e>riiils clc*‘fyo»x<X 
:>n t-lxoir «.X>soriying f>ow>'€»r- A1 t'xxsxiroxrioxxt-s of tlioir 
ml/<?risi t ix>ty xxro l^y xnc’stxns of xxxx c^yt jyloring 

11 iieroj >1 1< me*. 

JK. r<’'t5<’!ijt iXflflilioii to tlix^ iXtxtliology l>iv’'isio»x <?on - 
axsi-s of M- <!oixst t.xn t. x’'olt.ng<^ gc»n«»r«-tor foi* JK-rs-y t-xxlxos. 

t I’lnisf orxnc-sr, tJ»o soc*<.>nclyxry v'ol‘t.aa,g<*^ of w^lxioli is 

lOO.OOO, is oxn f >1 oyt*< 1 . |■*'nll 'v\“txx'<* x*t'<*.t.i fioxxt-ion is 

i;5>l->t *xiric‘*c I Ixy xnc'itvns c»f foni* liot-oxx t-lio<lo rootif >''ixxg 

irttl N'C's, cnicl smooiliixjg is olf <'<.*t €’«< I l->y snit-txl:>iy clisixosocl 
j^oxnlojiso.x's «-n<l xiJ:xol<;<‘*s. 1 *ow’ot* is clx-tx'w'-n iix xi-t- oa.olx 
|l».lf <ryolo, »xn< i tlio t rs-nsf orn k'i* is xxot sxilijocttocl t-o ixxxy 
■'a» id 11*00 1 ionxxl xns-gn<*tic* fi<.*l<J. 

v\ii iixi|yorl.jmt^ ixddition lo t-lio oc^nijirnoxit. c-»f t-lxe* 
51t*<* t rot x*olixxi<‘s 1 >o|y4n*tYnoxxt c'onsiwt s of" ixosw* f yrx^o-isioxx 
j^xn'i‘<»nt t x'ixnsf omiors c^ovod voitlx ^ lyo'riTixi.l loy X^y 

VK-ssf^ns of t>lxis niloy of niolcc-l xxnd iroxx, -w'lxitiln Inxs ^e»ry 
^igli yyonxxx^xxiyili ty cxtkI "V't^ry sm«.ll lxystoi*r*sis loss ix,f 
i^^oi'y loAV fliixc < l*ixxsitios, it- is j>ossil>lo tio ol*t€X.in onrmxitis j 
^1 1 li<? sooondtxry olosoly j->ro|>ox*t-ioxx*xl t-o «Ln<l noxtx'ly 

I SCI"" oxxt- of w^itli tile* onri'oxxf ixx t-lxo jyrixxxcxi'y , 

^"Ixis is of ooxxside‘.x*M,l>l<’» ixxixxoi*ti«.noo ixi xno€xsxxroxnc?nt>s of 
poAvx'r ixx. oix'ovxit-w oxxri'yixxg lxo«.vy 4ilt^yma.t.ixxg oxxrx'oxit-s. 

A riow^ st>.».xxct£xrcL -wa-toi'-ooolotl tixx V>i.xl«,x* rosistia-XAo^o 
x.XxtibiL>lo of oairryixxg TfiOO aatxxixox'os Ixxas Also Ixxyoxx. oon- 
t-mot-od. fixo closigrx of t-lxis, t>lrxe» Aim Ixas Ixoon t»o 

xuJ<o fixe* r'Osisti'Axxoo so fAx* as xxossilxlo ixxclojxoxAcloxxt- of 
*"Xo xnot-lioci of oonxxoscioxx t-o t-lxo oxct-orxxAl oiroxxit,, so 
xxol- t*o irxtorforo wit-lx t>lio st-roAixmlino flow* of oxirronti. 
In flxo Higlx VoltvAgo l^nxlding w-as t-o t>o soon t-lxo 
pw xxo-wor oc|xxij>xxrxoxxti for singlo, f'wo And t-ixroo 
igH A^olt>Ago -worlc nx> t-o 1,000,000 volt-e, t-ogot-lxor 
nt-li txxxx>ArAt-xxs do*volox>od for t-lxis worlc- IVIont-ioxx 
XAy too TixAdi^ of a now sXxioldod. xyArAllol-fylAto Air 
'>o<loxxsor of sBoro jptoASo Anglo. Ttoroo ato nsod, 

xo C5ont:-i*o ono tooixxg t-too ]l^xglx volt. Ago xxlAt>o And titoo 
VO ontior onos tooxng oArtixod, *X*o Avoid ooroxxA 
foots, tI>o odgoa of tlxo jxlAtos ato onrvod, t-too dogiroo 
oyxrvAt-xxro tooing ao AcXpnstodL t.to.At> -fctoo xxotont>iAl 
rAdioxxt- jronxxd t>too odgos xs noti groAt^iy iix oxcooss of 
;xA.t, tooexyooxA. t^o i>lAt>o«. 

■A.xriong t>lxo oxctoiltoit^ in t>too 3KIiootjrio ^t^And-Ardo 
Jiyisioxx wao a ^MCoroonodl Ibridgo for t^to^ xnoAsnronxont^a 
indxiotiAnoo,; OA]pAoit^Anoo* emd offoof>i'vo roAXAtwAnoo Ati 
dio.froc|xj.ono£ojs. It- i« oiani^ntiAlly . a, ISolxoring Ixridger* 
xxisistixrg of ‘'t>wo oq^tXAl j^MBosiAtAncto Axrxnuat Axxd tiwo 

iixodaoei, ' 


OA^paoitvy Amxs, ono of t-Xso lAtiteyr tooing t-too nnit xxxx^lor 
tost-. Tlxo toridgo is IxAlAnoofl toy nxoAns of vAriAtolo 
oondonsoi's sXxnnt.ixxg oaoXx rosist-Axxoo Amx. Tlxo 
oomnlotio Ai>f:>ArAt-xis oonsists of tstoo toridgo jxrojxor, a 
IooaI sovxroo of rAdio-froc|[xxoxxoy sxxfxjply t-o t-lxo Ixridgo, 

A soroonod dotoctor And Axnyxlifxox-, Axxd a IooaI sox*oo.rxod 
osoillAtor t-o Jxotorodyno t-lxo osoillxxt-ions fronx t-too torixlgo. 

Of intorost- Also ’was AT>i>A-r At-ns for t-lxo st-ndy of t-lxo 
vitorAtions of cjxxArtsei osoillAtors. lnt-orfox*oxxo<? y» Attorns 
Aro ototAinod wrlxon xxionoclxroxxrxAtio liglxt is roflootod 
froxxx tlxo ilAt |;>olislxo<l sxxitFaco of tlxo orystjx-l Aft-ox* 
fxrovioixs trAnsxnissinn tlxroxxglx An ojxtioAl tlxxt. .A-xxy 
vitorAtion of tlxo oi*ystAl l<»Aris to tolnrring, oxLoci|*t xxt 
tlxo riodos. v\’'lioro t lio Ajyjxyxxr Anco of tlxo int ox*f or-esxxoo 
toAxxels rornfxixxs nn Alt<’*x'od, 

Tlxo Wirolxxss 1 >i vision oxetoitoitod a txow ixtwttxtolcx 
solf -croxxtAixxxxd trAnsxxiittox* for xxso -witlx ’wiroloss 
<Jirootioxx fixxdxxrs. It is o|Xcxr»x.t-od toy a 12- volt totxtt-ory, 
tlxo Axxodo voltAgo of 300 volts totting sxxj>|yJi€Ml toy a 
ge>nor At ox* o^xox*AtodL toy tlxo toAttory, A.nt Tdtscflxxs two- 
vaIvc** oiroxxit w*itto intorolx£».nge»Atolo ooils for wavo- 
Itxixgtlxs froixx 30 xnotros xxjcxwAX'ds is xxsod. JS^ jxoi-tAtolo 
x-nsxst, AdAf>to«l for nxoxxnting on a ixxotox*-cjAi*, coxxxy>lot-os 
tlxo ocjtxifyTXxcixit. .A. sxxxaI I lAtoorAtory slxoi*t-WAVo trAixs- 
nxittor for ’W'Avo-loxxgt lis of R rxxotros Axxd xxj'xx\^«.rds Ixas 
tooon < J«*>volo j-xextl fox* tlxo st-cxdy of xvavo jprojxAgxx-t ioxx. 

In 1 liis osoillAtox* t-xvo v a 1 ve>s Aro txx*x*Axxgocl on tlxo 
‘ l>nslx -fynll ’ fxrixj <5ii>Jo w’itli vAX’iAtolo otxjxxxoity ooxxfxlixxg 
Ixttwooxx tlxo Axxoxlo AXixl grid ooils, 

Tlxo ollioion<!y of liglxt -wolls in Ixxxilding tolooks is a 
xxxxittor of oonsidox'Al >lo inxjxox’t-Arxxjo ixx il! xxixxixxAtiixg 
otiginoox*ing, aixcI a xxxodol liglxt w’oll Ixas tooon ooxx- 
stx'xxotod ixx tfix> Tfxotoxxxoti'y I>ivisix.xn to xxormit sixcslx 
c lotox'xxxiixxxtioxxs to too xxxAiio. Tlxo toroAdtlx And dojxtto 
<»f tlxo -woll Ai*o fixod, Atxd sovoix difforont -siasod sWy 
ofxxxxiixxgs C5S-XX too |.>rov'itlo<t toy Adjvxstirxg tlxo sxa&os of 
tlxo otlxoi* two vi*a11s, a. rxixnrxtoox* of soiootod jxoints 
AX'o t-Alofrx in tlxo xxxiddlo v<xx*tioAl liixo of oxx«y of tlxoso 
walls, xx-xx<l At oA<5lx jxoint tlxo rAtio of tlxo illxxxninAtioxx 
oxx tlio ’WaU to tlx At fxxllixxg oxx tlxo slcy o^xorxing of tlxo 
w’-oll is dot-ot‘xxxixxod. I5y ttiis nxoAxxs w*oIIm of difforont 
siai^o xxrxd xisixxg i>*x.int of x*^xxT*yixxg rodootion fa.otox* OAn 
too dirootly ooxnj'XArod- Axx ArtitioxAl slcy is jxx'ov'idt-yd 
ixx ox'dor to A|;x]f>x*03cixxiAto txx AotxxAl oonditions, Axxd tlxo 
•wx^ll is fxttod •witlx a rxxAtt tolAolc floor. 

Moxxtioxi slxoxxld Also too xnAdo of a jxx'ooisiorx ilixxminA- 
tion ^xtootoxTcxotox* of tlxo IMa-otootto. tyfxo. Tlxis oxntoodios 
tlxo xxsxxaI I-xxjxxxxxor-I3x*odixxxri x^lxotomotor tooAd, axxxI is 
fxttod vv*itlx intox'iXAl sox'ooxxs toot’w’oon tlxo IxoAd AXxd tlxo 
ooinjxAX'ison ’wirxdow* to rxxinixxxiso tlxo offoot of strAy 
liglxt froxxx tlxo txxtoo w*a11s. Tlxo oompxArisorx Iatxxjx xs 
oixclosod ixx A sxxxaII 'W^toitonod olxAmtoor o<5|xxif>jpod ’w^itlx 
A window, ixx ordor to oliminAto orroxrs dno to intorxxAl 
rodootion in tlxo ooxxx|^x Arison Iaxxx^ totxlto. Tlxo irxstxm- 
nxont ojxoi'Atos oxx tlxo ixxx'^orwo sc^xxAro nrixxoipxlo. And 
its ooxxstAnt OAn too vAriod toy tlxo ixxsortxoxx of sto|xs ixx 
froxxt of tlxo trAxxslxxooxxt xvindow*. Tx*ooiso oontrol of 
tlxo oornjpArison lAxn^p oixri*ont. An ixxxjxortArxt itom, is 
rovidod toy Ixxol xxdxxxg tlxo lAm|cx in a ^•V'.txoAtstono 
ridgo oiroxxit, of wlxiolx it forxrns oxxo Arxn. 

In tlxo Vi^illxAnx :B’roxxdo TaxxIc a solf -[^rojpollod jcnodol 
of A xrnorolxa-nt slxxfx ’Was rum At xntorvA^ tlxroxxglx A ' 
sorios of rogxxlAr xvavos, Tlxo xnodol, 'wtoioto. *waa 
olootrioAlly drivon, ’was fittoxi xvitlx solf >rooording 
rxxoolxAnisxicx, toy moAns of -wlxiolx tlxo tlxjrxxst, 

torqno, rovolxxtions. And timo wngs.x'A AntcxjmA'bieAily' 
dotorxninod, wlxilo in tlxo . nxAin - oAarriAgo gonorA-lly 
xxsod for tfxwing modolo, tlxo ^itolxtng cxnd rolling wP 
ttoo vossol ooxxld too rooordod toy, mocMci^ of a lovor 
syst^n onor Ating snitAtolo rooording rnootoAnnijxn,, Onoo 
tlxo imoodo of tlxo modol And ttoo OA»ri*igo tood tooovx 
os^olxrorxiaod. Ttoo worlc fomxo jp^Art of a roc»OAroto on. , 
ttoo Ixxdnonoo of wavoo on ttoo roAi^ttAnoO Arxd xxxronnloicMx 
of Otoi:pA..' - , , 
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wooostirj **e>]port; of t-lxo T^MfYoiro a,**lcotinL^ 

IBoaLrcl, oov<»jri»x|? -fclxo j^orioci 3Vfa,>^ 1027 — *»•>>' 

102i#, v^-lxicix juLSt- l>oor» j3xxl>li«liOcl 

St4E4.tr. iojxory OfSioo ^orico ), its «fc fixrt-lxor ixitlioa/tiioix of 

tlxo iTri|r>or't.«L»xC !0 wJKiolx tlxo Uomio Oov'omTrxekjrxt;. xxo-w 
«Lt>t»olx€»« tro soioxxtific? t-osioa^t'clx in oonnc^xion w'it-lrx ^tixo 
<lov^oloixxnont of a-osEsom-ooet of thio Emixife!- ’X'Jxo 

;Elxjnfxii*ti oVf t3Lr*ltot:ixx 1^ T$o«».r-<i Avtats o»sta;.l>li»lxo<i iax 102t> foi* 
“ tHo fxix’t-liOJTM.xxoo of tlM^f nx«i,r-lcotinj^ of lCaxxf>ir*€.^ jxt'ocIxico 
in tlxo L/xxitocl Kliiig^tlom,” £i.ix<i ro4a.li«otl fronx fxi'sst 

tliixt. «xxc!COtss ciojxoaricloci lsbx*g5olx xjpoxx tlxo svi^aporf in-v^oix 
to «oioxatifxo I'cssoa.-roli «xnct ocoxxoxxiio invo»tij 3 c«,t ioixts axixcl 
thc=»ix* oactontsioix to noxv fxoldw- Xn |«x«fc ve»ix.r*’ss x-t^ixort 
tlxo Hoxxrcl <Tonl<i only indioxxto it.« fix-Mt. txpproxxolxots to 
tlio n^t-xvorlc of pi'oXxleiixxss -vx’-itli w'lxioli it v^'txts ftxood. 
Xt^s tont-a-tivo polioy Ixad wtill to l:>t> orxdox*«t‘d l^y t Ixo 
JBx*itisli oA^oi-«oaw v'ox*nnx«'»Txt«. Tt «till to t^l-intix- 

lato tlxoso ^ovoT-ixanont-fs to x.'-toato tlio ixe«*coM«txT-y looal 
maciliixxc^i'y fox* tlxo oo -ox*dinatioix of T-OMoarol* *xn<l tl»o 
application of xxov^.'-ly 'w^on Icno'w.'locljjro to tlxo Hottoi* 
px'odxxoticxn arixj xrxax'jcc^tixxjec of Knipijrx^ ci'opf^- 

In t.Xio pyOMOnt I'opoi^. t Ixo Ilotxx'd is-* xxl>lo to yocord 
snlx«t-xxn tirtl x***^^^**‘'*^*^» axid wlxil^^ it its tyno tliat tlxo 
jeyoator* jxi-oportion of it« lafi'txrxts foy x*o«ox».t*<^l4 !« »till 

iriado txx iix«ti tntioix« ixi Ciyo«.t Xli*it.aixx >>ooax*«o 

thoii* csoxn j'>*xy *xt i N>'x?l y advaxxood «t*x^o of c le% v»^oloixn »y»nt 
fit^ tlioni for* ixtxd«»rt alc.in# 2 : y€^«oai-cl» vcoylc of f^onoyal 

application in tlxo jjtx«t t.w'olv'c nxonllrn it lietts Ixooix 

at>lo to oactorKi itss jtrytnuXM to ot Ixoy <fr>trxxt yioM xxxxd 
to ixoxA* fxoldgi of ;=tc?i<sixoo. '‘Klio Irrifx^j'ial /V^yicttl tijrxxl 
I^x^Moat'cli C*oxxfd*onoo £r«Mi^stx>cl tlxo FSoayd in tlxits 
dii-ocjtioui. 

I>otails=! ayo grivon. in an appondixc to t.lxx^ ¥*x'poyt of tiro 
novy j=3oli€»ino« wlxiol» tlxo Krxrjrriyo lVIxri*Vrot ixxpr lloa.i*<l iss 
ooxnmitto<l to snppoyt. JPyoviNion liass l>ooix mxrdx>» foy 
XX. ^yant of £22,000 pe«y xxnnixrTx tow'ai'd« t Ixx^ cc>«t of a 
Ooloixial A.dvi#4oyy C Vxnnoil of J^^gyicrxlt iiyo an<l y^xrin»al 
XXoaltH, and tiro foynrat iotx of a tJolonial ^ifcrioiilt.rxyal 
Soi'-vdcio -vyitlx a fST^xooialisst wing foi* x*OH*oay<rlx woylc atx<l an 
agx-iorxltxiyal wdng for* adxni rxii^ty at i vo woi-Vc, ooird i tioxxal 
xrpon tivo tirnox* tliiis j^rixrx looixxg pyovixlc^d 1 > 3 ’" ooloxrial 
govox*nnxe*nt«. A capital tsxxxn of £lS,i>00 X»a« Vxoxan 
providotl for olxaytx^x-ing and oci^rxijrpixxg tw-o tyaw'l<*y« to 
cairry orrt ixxvo«t igatioxrss, rrnd.o>x* aotxxal «oa oonditionw, 
into* tlxo Ixanclling of txalx at Moa w'itfi tiro olxjoot of 
inrrpyo'ving nxotlroxlx of pycwoy vation. A nc^w station isn 

t>c*ing «^x-e>ctod at XOawt IVlalling foy oold «toyago o>cf >oyi - 
xnents on a sonxi-cornxnoycial sxoalo in ooxxnoxcioxx 'voitlx 
fruit- £30,000 i« to X>o oxcpondod on xa.x.loctrxatx^ aoooxn- 
xrnodation fox* tiro X>opaytxnont of Kxxtomology at tlxo 
IS^^atrxral liistory IVlixsounx, xxnd £ 12,000 c»xx tiro oroctioxr 
of a now Iruiiding to XrouHO tlxo Imporial Xlux*<^au of 
IVIyeology xrpon a esito xvlxicli xyill x^nalrlo it to rotain it« 
clo«o connexion -witlx tlxo Ftoyal iXotaxxic < lardx^na at 
TCow'- 'Tl'lio govomn'xont of Soxitlroi'n X^lxodo«ia iss no"W" 
a participant in tlxo ssclxomo for tlxo investigation intK:> 
tlxo minoral con ton t of xratrrral pastxxros, witl> spociaJ 
roforoxxco to soil <loJficioncios and tlxoir oifoct on tiro 
gx'oxvtlx and strcrxxgtlx of li vo-»tocl«:- Tlxo Ontxryio 
^gx-icultural Oollogo at C4rrolplx is rocoivirxg a graxxt on 
a pound for xxoirnd Ixasis for poxrltx*y rosoarclx. -A. 
3E*lant Urooding and Sood Itosoarclx Station is Ixoing 
ostalxlislrod at Talxnorston ISTortlx in INTow* 2Soalaxxcl. 
Tlxo govornxTfxx^nt x>f Siorra X.«oono i« Ixoing assisted to 
e^stalxlislx axx oxpoxxxrxoxxtal fr*xrit farnrx in coxxnoxion 
witlx Ixananas and grapo -f mit» and tlxo ^Fiji ^ovorn- 
xnont is >>oing oncouragod to xmciortalco an wrxvosti- 
gation aixxxixxg at. tixo ixnprovoncxont of motlxods of 
oxrltivation, IxandLing, dryixxg, and grading of copra. 

^xnoxxg otlxox* now projoota for wlriolr grants Ixavo 
boon made axo : a gooplxyaioal auafvoy of oortain aroaa 
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in ^Australia ; tlxo Oroaij. JESarador Boof :X<:xpoditldn ; 
xrosoarclxos into tlxo fundanrontal pxrobloxns of abeop^ 
brooding arxd dotornxinatioxx, of offoctivo standards of 
raw* w*ool to bo oarxrxod oxxt at, tbo dk.nixnal fiTOoding 
I^tosoarcib I.:>opart>nront, IKdinbiargb, eurxd tbo lUoaoaxxxb 
^ssociatioix fox* tbo W oollop aotxd 'VV'orstod Xndxratrioa, 
X^x>ods ; an irxv«?>«tigation into tlxo natxrro of, tbo 
variations in tbo vitarrxin content of cod-livar oils. 
Tbo l£lxnj.xiro TVlarlcotixxg T5oard is to bo w^amrly con- 
gratulated oTx tbe nxaxxnx^r in xvlxtcb it Ixas disbursed 
its fxxnds fox* tiro past two yoars- 


Uni'v^ersitisr amd B.<luca.1:iona.i X intelligence. 

!!VI A Tcomcs'Tjim- Tlrx^ foJloxx'ing xxpp ointments bavo 

Iroexx xrxtxtlx^ iix tiro I^aculty of Toclrnology j IVIr. H. A". 
l„owry to Ixr lecturer in mat boxnaticss z IVtr. Tbomas 
Hx^van to l>o lectux**»‘r in it roc* lx ax xi cal orxginoorixxg i 
IVlr- I-r<>x‘acc* bpi bf\y to bo assistaxxt lofstui'ox* in spinning : 
IVI y. 2^. A^N*. t<> l>c^ cxssistaxxt lootxxyex* i»x nxoolranic*»i,t 

ongitrceyirig- 

IVIa. i*'. JHL- I-liSTjx, formerly of J^ortbanxfxtoxx I^olx - 
tocrhfxie and rroxv Iread of tbe Jhinginoerixxg X>opaytrneii.t 
at JS»mrdeylan<l Teclrnical <.:c»llogo, Irxxs bexoxx ajj^xoiTxtt-i I 
Ixoad of tlxo lilixgiixc?ex’ixxg and Jlxxilcirxrg 'I'yatlc^s I>oi>a*-t- 
xrrent of tiro florocrglr I^oly t cidxtxic, f.oKX<l<>xx, 4S-l*,3.l- 
JFlo will suc*c*c5c><l l\Ty- Ci. l-C . *Oyayc*ott, -wbo is XT^t n*ing 
xxt. tire- c-losc c»f tlxo oxxx*jT»rxt session aftc*x- tbix*t>- -f>o«* 
3 ,'c>fxys iix soiitlx boixdon. 

Txx K <1 ox’-c-yirors of bc>rxglrl>ox*ougl» Collcrgo, boioc-jstcr 
slrit*c, iixv*itc- a| rplic’-at r* >ix« for tbo aw-^ard of fiv'cr 
sclrolxrx-slrips iir tlxo faoxxlty of oxxginooyxng, orxolt <.t’ 
tiro axrxrxurl value <*f £7ri. Tiro sc*lrolax*«bips aro r»p<Mi 
to liritislr sul>J<-ots situate in aixy pai*t of tbo llSmpirt*. 
xxird are tc-nable xxt T^ougbboyougb C’oHogo for tli** 
|>criorl of tiro full <liplomxx etoexyso, Ff’urt.bor parti c^triiir‘.>.t 

an<l aj>| rlixsat ion f<>i*nrs may bo obtaixro*! from tlu- 
Oc»noge l<c*gistrar, to ■sA-lrom all forms of afxplic'txt k m i 
must bo yctu»*iiod xrot later tlrfxrr ^IVlar. 23, 1 1121>, 

-A. -T<i*3W |>ul>lic5ation, |f*ors<4jp, is xxot, as its xx*riti«- 

xrxiglrt. imply, to deal at larger -witlx tbo area dotjot***! 
by "tire xxarx’ro of tbe old i*^axcoxi bingdom rosusci tat < v I 
by Tlromas flartJy. It is “ xxn anxxual x-ocord of tia* 
rrxovorrrent for a’ I. 'ni vorsity of ■V\’'ossox: based tiii 
i ^txi v^orsi t y t 'olloge, {»outba*xrpt4on.^ ’ It bt3rs l»**c*ii 

|xy<><luco<J Iry xrxonxbors of tbc* staff, students and fri^^riiiwi 
of tiro C"*c>liogo, azxd ixx part is <iovotcird tx;* doscx*ipf*xc 
ar*oc>unts of tiro -worlc of its aoadonrxic dopartxrroni h. 
Tbo groatxry part, of tlxo nucxxbor, Ixovyovox*, is 

talcen xip by articles of a xnox*o general interest, sotuc, 
brxt xxot all, of a local 6avom*, XVlxilo Idr. O. 
Oraw^ford deals vritb “ Wf'osjasoxc,^’ for eacan-rple. Sir 
IVIarlc Idun ter discusses tbo ontling of ’ 

tragedy and I^roC, JK. W'. X*atobott roprodxxces a l«^ct urc 
on ff'aust- Two subjects, bo-wovor, inox-ritablv 
large, oxxe tbo movenxoxxt for a University^ of IVokm^'-^- 
oxr w-lxicb l>r. O. <Jr. ^^lontedore and I*rir»cipal Viclc*'!^ 
xvrito, and tbe otbor Tbonras I-f •jurdy, -wbo^ wcm birnM»*lf 
Iceexxly interested ixx tbe movement- 'XXis life,_ woi-U, 
axxd ixrduexxce are bex*e considered from amaaoty sides in 
a nxxxnber of ax*ticlec by pensonal fjdcatxda. and otber*^. 
In tbe appeal fot* fxxnds for tbe ie 

tbat a sxxm of sonxe'wbere about bcdf - vdll be re* 

cjuired to provide bxxildixxg, e«j,wipmont, amd e«xdowxxx<*iit 

a very moderate sixm wben everytbing i» tal«<:ur -V 

eonsidex*ation and baying in' -view tbe objeotse wbrclr ir. 
■will be possible to aebieve in an.aeea 'wbiob» atprescirt , 
is but poorly »ex-ved intellectually. , -A.»j|e>eals to i 
purse of tbe pxxblic are nuxxxeroua*. Tbxit tew* are mi*u 
worthy of support or xnbre.ljtlcely to-jTepaiy ttw» gexxon-itf^ 
benefactor tban tbis need ^of-'Vyeaeea^ t*'.* 





jsr^ zjjEtiS! 
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'X'»t^ I>3BSAa?:3BC oar Srr. !&xtrx>oaQ'ar. Oxx 't-ln.o . o£ SSti^. 

B6'icijKcs't> ^es^r^rry £«.XTt3a«wr*« 'wrirfo »«l Tr*elajnt.<i mcLcl^ a, cMa<l«;e 
3a.ll©S ^ 3E*a0fciirin.b«r’«»«bo,* 4Pbs:kcl t»lxe» m&ii^xlooxxr'm 'wr^pjro invifcocil 
bo fifc "iriaLO otXAtiorKX laoon. oorrujpei.ic'ocl t>o 

:>£ :£3:ol>*'OW woroowi o£ X»%:xsrxxmfS iooon»o, 3>o\a.’rMij^ 

^ot; <3jrirjil«: oi^orlo^^s, Aarxd of^orin^ ockicoiei 1c»ci,l«:<»<l wi*.tx 
blmoir owr». l:t£bX]tcis -fco a. foxrialo cioiivy'- Oor-t.a,io olay^ oalcc^ 
:>f variooa roooot^ly ^ox%xx<l ixx t/lnto o:x:ofitvo.tii<>i-i» 

at/t. ]Boisa.ix ar*© oojta joot-oarocl i>c> l>o sooh of£ox*ii:i.g:» i^x £>lTie>ir 
;^ox*omooial ^oi«o. 

luly »4- 

S-sr. TWljvaR.'V" BiHAOOAx-isisr . Itv -v%reus xisoally a, <>£ 

roax*i-ia^jjei oont>jr«tct:' axTOtoT*^ t;Ho i>oas«MX-fcs o£ JE^jrov^aixoo 
a ixvis1r>a'ricl silxoixlcl tilxe alxx-irxo of €5t., INfia-ry 

tTa^<l£tlexx6> in t>liO Orof f>o of . Soaxxmo, xxcsajr IMLax-soilloiS, 
vit>ix l>i» wifo irx ffao £irs-fc yoajr of ocaa-rx-ia^o, axxcl ovorx 
t.lxo viwit woro xiot «t-iixolat,ocl, xxoj^loofc >«ras a 
pxx -trHo ’wifo- A vi»it> tvo a x>a-oliiat.ox*io roorxyxrxxorkti, a 
fclxx'iarxo, ox- ixi Tfolaixtl a saixxt>’s fc>orl,” is a w'i<jlosjxx-oacl 
|itvix*o ox* x^^'^s'voxxt/ivo of ixax-x-x^xxxxesss . 

• tS'T- I>iflOX^ATNr <jfiff-.Ix— sixct-lx c-oxit.ixT*i«»), Xiisfcxoj^ of 
l^.x'clxxioi'o arid I'a-Lx-ori of 'L>oe!ios, x-oxxxxfod, fcuxt. jii-olxatily- 
.cxooi'x'oolbl.v', f/O ixaA-’'t»‘ Ixooix a tiisoijplo of fc^t. T-*at:>xriolc. 
^t: fiis IxiV'l.lx a j^llotoo of fix-a Hlaxod oxx -fclxo irovxso ixr 
Idiictlx iio "W’^as Ixom . A±- orxa t-iroa lia arxci fxis csoxo- 

^tiioii 'woj'o >»oT*xx« irx a xxxa^ic Vkoxxt; wlxiclx ox-ossadl f-tro 
wit-lxoiit- sail ox* oai*. JSTot; only wox*o fris Ixlaolc 
‘ ifoxi) Ijoll, Xivlxioli lixvcl I 30011 sorxf from lioavoxx, axxcl 
vast morxt-s 0011 va;y*ocl ovox* soa 0 x 1 a float»iojj[ rot^l-t, 
LXt- tJxiw x'oclx. joi-aaa<Ja<l ixis sliiji as a to -A i*c-l»riox‘o* 

llix'ra it H.oa.t.ai_l <xsixox*a ara<X xxf t-arwaxx'rls soi*va<l as oiia 
. t.lxa ol»jaot*s ixx Itis oxxlt-. On orxa oaoawiorx as xxxaxiy 
' aJovotx fivmaii'ad }»ax*soxxs c*x-a’wlacl txxxdax* it. oxx Xxis 
^ St <la>r to Ija r-ixi-arl of <tisaasa« ami asjpaoially jxairxs 
rftiio Ixac'ic. T?lxo i>il#;^x*ixTxs tHaxx w'aslxtirJ irx xxxicl clx'axxl'C 
l^xis wall, axxcl final l.v oai*x*io<l awa 5 r a liamlfxxl of tixa 
tlx froixx Ixis lycx-ava, to wHialx xxixxi^ioal jxx-ojxax-tias 
r*<5 att.i*i>>axtacl - 


^^Wt*. T-^x<3<>o, JVIc>an: 1*300 , ox* II>oajarxso«, asx^^<^**®»'*ly" 

soaiat€?>ci witlx tlia fslaxxci of Haixxts ixx. I--ovx^^tx X>ax*j^, 
ra was SSt. X^atr-ick’s l-^txr^atox*>', a cava, oxxtx*arxts 
wlxidx staffarx^*! ja 7 X*iavoxxs ^riaixx, txxxt sa'w 'wonclx'oxxs 
psioixs. ZVloixi-xrxxoTxts sxxdx as S^t, l^ati-idc’s XJoci ami 
li^ooc’s fclatJxt, as w-all as i.xoi»xxlax* ;]|^>il|3rx-ixx:3LOt|a;as 
^tc^ncleKl fcxy lax-^a xxxxxxxtxexrs, jxoiixt to axx aax*ly ctxlt:., 
X^atriclc^s X*xxi*^ato*y xvas sjxooially xxxan tioxxocl ixx 
la^^islatioxx xxxx<i€»x* O.oaaxx Axxxxo svxjpx^xrossixx^a; -wall- 
brslxijfx aTX<i sixxxilaxr cxxsloxxxs, ^ixxxxiax* eavos ax*a 
K^xxaxxtly xrxaxxtioxxod., for* oacarxxjxlo, tlxat irx wJxiolx 
^axxia axxcl I>d*3cxxocl took x*af 11 .^ 0 , oxx tlxa XXill of 
‘»w-tlx, axxd tixa orxo at Xlalt.ixxp:las« ixx -wlxiclx Oro^ixarx 
aoi^oax-od - X'ixo xroforoxxoos ax*a to tlx a olxaractaxristics.- 
Py ix-islx xxm.lax'igr'oxxxxcl stxrnctxxros kxxow'xx as ^oxd!c5i»-r*«x>x«- 

|s*Tr. Oxxax^^rxx^r^, a maiclcrx of 'X'yx*a, a^ad alavorx, 
^osa fatlxax* XT»'i>axxxxs arxolosad Ixar* irx a Ixi^lx toxvor* irx 
^iolx Ixa ]pla<3od ^oJLd axxd silvox* «irxd tw-alvo 

Ja'vaxxt xmafids irx orcioxr tlxat sHo xrxii^lxt cxoTxsxxrrxa Ixcxr 
Jr\o ixx viTOifsixijpi^ and l>a frao from tJbo attoxxtiorx of 
gclsxxt lovars. J^irt slxo caarrxo to adOro tlfcxei of tXxa 

avoxx sXlo ootdd seo tlai£3roxx«>x Ixcwr wirxdo'vts^- Axx azx]g;ol 
loixTt lx cavort X>ado not td foar, mado tl^o .eij^n of - 

cix»os» ori lior* foxo3rood» ckoa loft, 'witlx Ixoxr a . loaf 
w'Hito Xtroad. , A alapriilar otory is told of Asonatli^; 
gvi^lxtor of l^oti^lxar» Ixij^lx jxriost of Orx, xjvIxo, doajxisin^" 
3 Txxoxx, livod in a Ixi^lt to-^or, vp-oirsliiixixirxa hor fgodUA 
; g:‘>ld and axlvosr xmtil al3to saysr iJoaeqplx* .-wlxo tangplxt.' 
' of tlxe tma Ood« - ■ ■■‘-.l. ■ - 'Wi-'i 
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*X*lxo story of tlxo maidoxx Ttvlxo Is slxrxt in a Ixxalx tow-or 
to ^jrosorvo feor- from tlxo attention of nndosiralrlo . 
lovors is familiar irx tixo folk-loro of many csoxmtrios. 
Tiro lovor roacixos tlxo nxaidorx iSrxally Ixy scaling tlio 
to-aror, or- somotinxos ixx tlxo slxafxo of a dovo or an 
c»a^lo. ^ Z€9xxs visitod Hlanao as a slxowor of gcold. 
Sonxotimos tlxo danxsol is imrxroi^natod l>y a ray of tlxo 
snn, jnst as Olxristina's ani^oX cairxxo from Ixoavon. Tlxo 
montion of tlxo sun conrxocts tlxo story -witlx tlxo woll- 
krxowm ixrimitivo custom of confxnixx^ f;irls at jxulxorty 
in darkorxod Ixxxts or voilirx|^ tlxom from tlxo rays of 
tlxo suxx. 

July as- 

JTatvixss.- — J n tlxo “ IHJaxxualo ad ITsuxxtx tSarum ” of 
l/SSi*5, a l>lofc»sin^ on tlxo now- ar>|:>los is jxxrc^soriltxod for 
tlxis day ixx a formula w-lxiclx rofors to tlxo nxuxxislxxxiorxt 
xvlxiolx followc;>d tlxo oatixipf of tlxo forlxiddoix fruit kxy 
oxxr first i>arorit», and asks tlxat l>y tlxis solorrxxx coro- 
mony wo xxxay l>o oxxalxiod to oat of tlxo fruits of tlxo 
oarfcix xvitlxout liax-xrx. Tlxo jpiriost is tlxoxx to asjxorgo 
tlxo af>j[xlos -witlx Ixoly *wator. 

Tlxo Ixlossin#? or j^urificatiorx of tlxo rxot 

sololy dtxo to a fxrirrxitivo fo*xr of doixxj^ arxytlxixx^ for 
tlxo first timo. l^cxtlx tlxo sixx of tlxo forl>iddon fruit 
and tlxo Ixlossitxi^ arc ooxxnootod -witlx tlxo Ixroakin^ of 
a talxoo- .Tlxo ooroxxxoxxy is intoxxriocl to dlvoxt tlxo 
corxso<j|uoixcos w’-lxiolx ixx tlxo liitxlo story aro xxxado to 
follow- t lx<^ infx'acstioix of tlxo talxoo. 3^3" o-w cro^xs ax*o 
full of sfxiritxxal inflxxonco w-lxioli mtxy Ixo, ox* irxdood is, 
Ixarxxiful to xrian. Tlioy xxxixst ixot Ixo toixdxod xxxxtil tlxoy 
Ixavo Ixoon x*on<lox'od Ixax-xnloss. Kit lx or tlxoy rojxrosorxt 
tlxei doity of tlxo esr-o^fx Ixirixsolf or tlioy lio so jxooxxliarly 
ixx liis xr>ro%*irxco as to l>o sacrosaxxct until Ixo Ixas fcxooxx 
l>x*oixitiato<J . Tlxo talxoo is romovod Ixy a saorifxoial 
nrxoal of tlxo -worslxiixi.xox's or, wlxoix tlxo -|>oxrsoxxal i ty 
of tlxo is^^od Ixas looon dissexciatod from tlxo nxatorial 
crc.>|>, l>y lilxatxons axxd offorin^'*^ or l>y a ntxrifioatory 
csoroxxrxoxxy. Tlxis is tlxo idea undox'lyirx^ all first-frxrxt 
offor*iixj3cs, Ixax-vost tlxaxxksfn^irx^»» and i>urifxcatory or 
doclioatory ccronxorx ios . Vvlxilo tlxo roj^ation coroxnony 
x-oAows axxd IxxxiJcis xxi> tlxo s^xirit or | sowox* of tlxo doity 
ixx tlxo* fxolds axxd tlxo csroi^xs, tlxo Ixax-vost festival, ixx 
ono as^xoct at Icxast, Ixroaks it down. 

Tlxo nojpular cxrlt of St . Janxos at tlxo faxxxoxrs slxrino 
of fcit. la^o do Oomi^xostolla ixx S^ixain ajxjxoars to loo 
a svirvival of a -[xa^an oxxlt associated w-itlx tlxo 
l-irolxistoxric xxxonuxxxoixts ixx tlxo noiKlxloourlxood. St. 
damos is also associated -witlx tlxo cxnt of Oxxr X^adv of 
tlxo Tillar at SSara^ossa, -wlxoso ima^o is said to Ixavo 
Ixoon sot xx-fy i>y Ixim. Tlxis xxxay indicate wlxat was 
oxxco a joint male and for-nalo cult. 

July sy. 

Tms S»:vrcT<T wKo, sufforini^ :porBOoution 

under X>ocius, woro wallod uj> in a oavo and aw-akonod 
372 yoars <actually ISO yoars> after xmder *J%fcoodosius. ^ 
Tlxoro axro xxxany versions of tlxis story oxxrrent in 
modioval tixxxos, in some of w-lxiclx tlxo jx*».|g^.yii orjjnxx is 
ol^ar. 'William of IVKalxxxoslxnry rocords a Iwlieflblxat 
tlxo sloofxora txxrxx on tlxoir sides yrlxen sorrovr tlxreat^ns,' 

'J«i:r »»- 

of X>ol» in JBrittany, a V^elslx saint xvlxo 
snent sonxe ooixsideralxle kis life in Ami^drioa* ' 

His an4^er nt ^ndingr J^retons clannix^i^ amnnd a stdno 
*>» **• lxill» even wlxen Ixe .was told^W tkeir olxlef 
i^at tkey. tvore^txot 3praotisin4ei£ xna^d, f>nt . l^m-usinjgt. 
tlxenv^b^Ves^ incJi^oates tkn imjkn^banoa of tixe fstoi^/ 
-, m pnnment> ^ ^ tke centre of ^iaigfatx in oe^lv 

i^^lxriiBtxan tmexes. Tlxe saint marked a stome near law 
-mtlx a woes., a frecinent method of dealing witlx snok 
.onlt. oli^eof^. A. variant j>laces tkis ^ kxoident in 
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Societies And AcAdemies. 

T-.OTsrx>oisr- 

Optica.1 Society, JTxiixe 14. X. Y. Ba.lcer : Tlio orrors 

of Cl I'esfiecf iix^? j:«*isi:rx. A. ’witli two X’ofloctin^ 

facoten clos-ti|;Xiioci t.o folfi.1 «. y >€irtieola,x j“>xi i-jxoho in ojtx 
ojptio»xl iristrLinnoTit x'iso t-o ori'orM clno to {») iix- 

ctooiiJ'txciy of irifiMxnftxotoro, 4a.n<l (O) innoctiraox in 
xnownt-inp: tlio yjx'ieMnrL in t.Ho iixwtrm^xont. X’lio cffocts 

of erroi’H *XT*o if i.voMl-ipj«.l,o<l. W. T>. "Wrigtit : 

.A. t.rioJ'if'orncfctic ooJoi'imetiOi* witla sy>oot.ral j >rinxM-riOK. 
A «y>oc*tr-oinotor if^ xisoil in wiiiclj two ^spootfa 

a,ro ftfi'rnoci fz*oin tlm f*»ij:tJLO woixx'of^. J:‘’'i'oin ono, tlir*t^o 
}>ort.it>ti« to fxot a.K |>i*inifxrio» ixro rofloc*.t< 5 cl l:>«xc*l*c tliroiijBcix 
pa-rt tjf tlio <iiKy>«>E>siif «ystoni, &so tliat tiio txiixinfX of 
tlxo tliroE^ T*aciiation.s iw ©fft>ot*Ml nontraliKinijr t-li« 

j>r'i«rn»x.tic» <liHper«ion l>y wlii<?lx tlio co 1 oiit*« we>?*o first 
soy>arato< 1 . I+'ronx tiio ottior, tli<^ tc'-st colour and a 
dcsaturat in 45 <*olonr arc soloctdi ofid n\i>:o<l in a 
similar ixxannox-, aiA<l tljo eomyiosite" iioixins are thf^ix 
l>roTt^lit into a sixxxyilo ixi|>»xj*ti tc’> lioltl. 'I'lio lVlti?c- 
wollian rnt'tliotl of olbsii-r^.’-in^^ tlio licil<l of v'iow lias l>€ 5 on 
a<loyjtofi vi'itlioni. tiio ifitroci uctiori of ro tat 1045 |>art>s 
into systom, mid spt^«.*ial y jf-ocaiAtions Ifav'o i><’»on 

tal^on to x-eniOA'^e' stray li^^lit, — X. SmitH : (1) X'iio 

tlioor.-v' of ay>lana.tic surfaces. Tlio necossa.i‘y anti 
sutlioient ooixlition tiiat ntx oyitioal systf^'m slionlil 
iiavo a j>air of aj>lanati<s surfaces is that tfio oiiconal 
of tli«» systofii can he ojcyfressed as fx lioxno^exieoixs 
function of the first or<ioi* iix tiir<»o x^ariaides. Methods 
are j^iv^c'n for findiiV 45 the cicpiations of tlioso surfaces 
when th** oik:f>nal is fc^ivon and for iinihnp: the eihonal 
-wlietx th*^ snrfaet^s are j^iv'on. In p^enerat, oixly one 
j'tixir of ay>lanat.ic surfaces is jxossihlo, hut. in sphei-i<^- 
aliy syni metrical syste.ras two yiairs are fotxnrj- (S) 
X*lie pi*imorcli*xl f*oeificients of asymmetrical lensi's. 
Ax\ easily c-alcxila/hle system of sixteen xxjapfni tutjes is 
constructed for tlie x*ei*res<’tntation of tlio pro|><«rties 
of asymmetrical lenses. -A.il exyuations »xre exj>resse<l 
in matrix form aixl an account of the olomoixtary 
X>rox>ertie.s of matric^es is included. (3) JSTrd-e c>Ei tlie 
use of Itmses in series for sif^ht- testing. The series 
arraxigement ena.hles a small jxumhex* of lenses to ho 
cornhined to give tlio correction for any x-isgEilar 
<l©f<^et of forxn. In geix<?ral, effective j>ow'<?rs ai'c xxot 
simply a<lditive, hut xmder cortait* corxditions the 
errox* rmxde in regarditig tliexxx a-s ailditivo hei'-oxnes 
sTXxall. With incorrect arrangements serioxxs errors 
may he xxxa.de. 

Royal Meteorological Society, «Txxr»o 20.- -J. Edmund. 
Clarlc, I. r>- Margary, R. Marshall, and C. J. R. Cave : 
Report OTX tlxe pheixological ol>ser vat-ions in the Britislx 
lales, riecorrxher 1920 to >Jovernhex* 1927. -A^ fx'o- 
cjxxently of late, early warmth, indxxcixxg also early 
hlooxn on fruit trees, was precursor of destructive 
cold spells in Ai>ril, May, axid even oax*ly ,T une, wlxerx 
stxnless droxxght prevailed as well. Then followed a 
wet, cool, sunless summer. On all coasts the sea was 
coldest in ITehrxxary, warmest iix Axxgxist ; in the west 
and south colder in May tlxan IsTovemher. The mean 
flowering date was actxxal^ early, tliough aftxsr May 
y>x‘actic 3 aily all were late. The early migraxxts, oxx the 
other Ixaxxd, were retarded two <lays ; the later were a 
day early. The final results for fai-raixxg were had ; in 
many j>arts, especially in xxox-th-east ScotJaixd, <iis- 
astrous. Oxxly apples anti rasjxherrios gave a good 
frxxit crtxp, hut the excej»tional wet eoolxxess gave a 
wealth of herhaceous hlossom. October was the oxxly 

redeeiixing feature in tlxe latter half of the year, 

C. IC. M. Douglas : On f.he relation hetweexx tempera- 
ture changes anti wintl strxxcture in tlxe unjxer atixxo- 
sphere. (JldTera. ISTo. 7, vol. 1.) j^sstxxxxing that the 
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wixxd velocity is ‘ geostrophic, ’ it is Icxxowrx that the 
hox‘i3BOxxtal gradients of temporatxxre in the free air 
caxx he detluccMi from the vax’iation of wind with 
height at a mven time, and tlxe temperatixre elxanges 
due to jxxxrely horizontal movements readily follow. 
.A. conxparisoxx is ^ made hetween tlxe toixxperatxxre 
ohaxjges tlius caloxxlated and temj'xerxxtu.re changes 
ol>soT*veti during the years 1920—25 inclixsive. The 
cox'relation hotw^eon ohsorvexl and the<>r<>tieal clianges 
is a little less than 0*5, hoth for fi-tiour axid 24-hoxxr 
time-intervals, hxxt is higher* for large toxTxf>ei*ature 

tjhaixges. R. M. Roulter : JSiixxjdo forxxxxilas for corrx- 

jxuting rehxtivo Ixxxxnidity. T'txr-xxiuhn ai*e giveix for the 
oalculxxtioix of relative Ixuxnidity fi’oxxx readixxgs of tlx'y 
and wtd hulh t hornxometers without reference to 
tahlos- I‘''o£* xxir tenxpcxx-atixres aroxuxd JK*. tlxe 

* relative rlryxxess ’ of the ail* is given l>y 

1000 tJ<»'f>ressiori of tlie wet hulh 
3 xiry hulh reading 

Th<^ rerfuir<%<l rolixtivxx luxrxxidity is given Hy »uh- 
tracting tl»is ‘ drym^ss * figure fx*om lOO. iSlight rnx>di- 
fications of tlic* ftxctor J 000/3 prox''idx> fox* a range f»*om 
hx'lew frcjozing j>oint to al>oxat 120 *^. 'Fhe formula 
caxx l>e ada|xte<l to <. V-ixtigraxie roaiHngs simply hy 
aclxiing 17 -H t«-> tlxe xiry hxxlh rca^ling hcforc rrialcing 
1 1 x 0 x»orx X pu tatioix . 

IllJBT.XJSJ . 

Royal Irish Academy, •Tune 25. -- E. X. S. 'Walton x 
On tlie 1 notion of vortices near a oii*cular cylinder iix a 
stroaxxx of licpxid . Tlxe cEXses of a single vtxrtex; and also 
of a syrn I n€^ tricall y jxlactMi vox*tex paii* nexxi' a x^iremiar 
cylinxier in xx Htrxnxixx xxf lic|uid *xrx> inx''t 3 Ktig*xf-X 5 < I . Thx> 
ecimxtioixs of fixe pxxths of tlio voi*tices ai*x' giv'cn xxnd 

tlieir natxxre <iisx*u.sse«l. J. Doyle aurl R. Clinch : ( 1 > 

Jb^urtlxer Jxotes on tl»e metaholism **£ ox>xiifx^i* lt*av*t'»s. TJxxi 
gi*ou|>s of tlxe C 'xaxiferxxlos ai*e <*l»ixracl^^risx^d )xy dx«linitx> 
/>l-l vtxluos Ahictinoa>, T<x xx>di xx «-'»»»>•, and Arau- 

cax'ixioa* ah<»ut. 3-7, CJuf a'xwsinx^a’s and I'axatttitx^ , as a 
wlxol*^, »ihxEiit 5-1. >SV,*xx?c/x>/>////^ is an iii 1 -er*«’»sting 
exception in its groujx. I^x> fux'thox* x'ehxtixxn X'.ouixl hx^ 
estahlishexl hetween anxl wator-soJuhlxs ixf^ntosan 

coixtont.. Tlxe only oxcidising enzyixxo demonstx*ahle 
was ^>ex*oxc.id*isc, which sx-^eins always present, xxltliougli 
sornotimx»s maslcexl l>y ati inhihitor, the naturt' of whix-fh 
has t.o lie analysed. It fadc^s on stanxiing ami, tliougli 
associated with tannin-Jilc.x> suhsta.nx 3 «’»s, seems of a 
different ixatux'o. AutoxieJisahle suhst-anx^x>>s yielxling 
pei’oxcidos are prosxmt, tlieir oscidation heing normally 
inlxihited Ixy tannins. ( 2 ) The catalase content of 
conifer leaves, with notes 0 x 1 its measurement. 
X'he catalase activity of a xxuxnhei* of corxifors 
sliow's a low sixnrxmer level, risixxg to a maxcimunx 

iix Ilecemher and January, and falling a>gain in 

spring. These fimlings are directly contrary to 

those rei>x>rtexl hy Ilxxrgo. Tlxe wide 'ixxdividtxaf and 
sectsonat valuations lend no suppox^ to the use of 
catalase as an indexc of res|[>iratc>ry activity, althouglx 
tlxe seasonal variations correspond closely to sea 4 Sonal 
variations ixx starch coixtont alreaxly rejxortcsd.. A 

metlxod is descrihexl in which the initial i*ate of a 
catalase reactioxx can he measured and fast reactions 
followexl. The initial rate is proportional to catalase 
ooncsentration over a wide rcuxge, and is proportional 
to peroxide concentration when dilute, hecoming 
steady with increasing conoeixtration . 'There is a 
latent period which varies hoth with catalase and 
peroxcide concentration. JBoth at 20 "^ O. and 30^ O., 
variations ixx the early course of the action ac^em 
constant. The initial rate is fast, falls off rapidlY^ 
increases again, remaining steady for sohio time, once 
more falling off in the normal nxanner of an enzyrno 
action. 
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l% 03 ral Society, JTvily S* J. R. Wil-ton. r Tlio 

]|>oinit:« of a. oir*olo. A. ^irc!»at cioal of iTxir.ox-ost. >ta£i of lat^o 
yoax*» <3onti»*oci r'Oixoci tHo ax-if-fixinot/ioal foxiotioo '»-<-xa.), 
i^ofiixoci a« t-lno nxixrxl^oi* of »olotion.H of tHo 

ocioatiorx jjo® -f-y* «o -t-lxatr/, for o7camx>1o, r( 1 ) =^4-, 

tfto foixr* soIxx-tioTxw (0,-4- 1) axzci ( -i- 1, O). Irz l.ho 

^roat xr\ajor*it:.>r of oafr«o» ■fcliLO |>rol>leTofi% oonsiclorocl Ixavo 
ixoorz coTiizoof -witil-i flio som-foTZotioiz 

la-1 

(sK>= :i; 

*» «« X 

'wliioii is? oviciorit-ljy oc|rial fo fHo xxzxixzl^or of laf-fioo 
j'>oiiit-« (7r.<=J. t^oizxt-s ■witri izi-fco^or c-.o - ortlinafos ) 'witlnixx 
arici ozx tilxo oirolo of raciiot? Izixt; ezcoltxclirx^ 

ooxxfaro (-fclxo ori/arijni>. Ixx ffio jxx’Osaori t j.zaj>«x‘ a xxo'W' 

fox-roTila i« formocf for -fclxo foTnot/ioxx JH^ C^)- W, 

Tvimb-ull axzci J. Williamson : 'J’Ho ixxvariarzti -fclzoory- 
of tJrio c|\ia1:.x*rx lary' cjzxxxcix-a'f io oozxijzlozc (If^art 2). TTx’o 
oonnij>lx*t.o f^yw-t-yorzi . T'Hitsi oozmri ijzzica-fcioii i 1 lvjt?t:.rat>o« 
joestlK^xi^ l>x*oy>OM«<l irx ff\o> oarlior i>arX, Ixy a li»t. 

fx*c.>iin wliioli all 3'xof3«il>lo irxvarix* nt.s oarx Ixo coxisstrootioci . 

Ooi^xcisrxr-iVCfxsisr . 

Royal OanisK Academy of Science and l^etters, <<7axx. 

20. C. O. Join. Retersen c t^orxix? f>iolo# 3 ?ioal | jr*xixc?i|>le»s?. 

trijo l>iolo#^y ma.v* t-Ho rrn.x?>»£*.xxiMf i<r vio-w- 

fxoirit, f-lio ' wfioles ** iti j Ji*ov' imIoi ixxl < lo«cri|>f:.ioxx- 

''l'l^^’» I >l\;v-“a!?i<‘.a.l <1 italif of t lxo orKxxi i i«xof< <lo not/ Ixolotxjaj 

fo < l>i<'>Io^jry l>x*f fo | >«>* < *1 loloccy ('’• -A.*'X*tJ'XXi«, Jf olV” 14, 

1 *7 . — Jalcotx Nielsen : T*}!*' fi>c€?<l j*oixit |'»rr>l>l€M-n 

X 1-lic* atyi<.>t» of c*lo«ofl |L>laxEOs. < 'oxxMf aixt. 

P‘1 >ro«oiita t.ix>ti of of <>r<lc^r O or 1 <*axx l>o oon- 

oiv'txl af? ^LCOtix’»x*n liMat.i<xf iM f>f xx?iMl>'t'ic*al -traxissforxxiat ioxx«, 
11*^1 IIk' xaxiio a|>yxlio» t.o fl\«^ x*«'lxxfo<l fixrt'ci y>oixxi/ |>X’ol>l«?m. 
'_^-*r 2 xlxxtie»-« of liij^lxox* oi*«.l«:*i*, xViif^ i.*=« xio loxxjsor t'-rxio, 
j*x<^o fJio 1 tx'ofjl otxx <?axi at- ■|xr<»x<''ii f only l>e* Mf-atr-ocl fi'oxxt 
1 x 0 t Of »€->lo^i€t«l V’iowf:ioiiif . ^'llo f x-i“*xt xxioxit i« ooxx- 
ic^otofl fxnx<tltxiri*‘>iit 1 x 1 | >i*<.»l>lomM of juj?i-oai|x-fclioory . 


Xloivrji: . 

Royal National Academy of tfie 1-incei, JVTar. 4. 

'■ ^ <i<*fitiitxoi> of flio fvxxxotioix of two 

arjal witli v-arixxt ioix . 3xi x'€>*ooxxt ooxxxxri ixni- 

atioii.-,, JNJxvHi anci AxaiIx-ooIx liaxo Ix'oatocl of t^lxo 
U'fmilion c>t tlio aroa of a ssnx-faco, axal fiax-o ax*x*iv'CMrl 
‘ *? < aifixxi tioix of a lAaix* of ft*ti<*tioTX« of f'wo x-ai-ia.l>los? 

InnitoH variatioix. lVIor«>over, arAxxlyifxc: flax 

foxi<?i*al ro!sxilf« ot>faixi<»<J to tlio f^orfaoo ^ivoix ixx tlxo 
orxTx =r ^ thoy- cio<lnoo a rlesfiizitioix of t lio fimotioxx 

>t two vxxx'i*xl>lo<^ wifclx lxxriit€?(i x-ariatioxx. 'X'lxo rolatiorx 
>t smoli a xlofiixitioxi to tliat «-iv>'Ojx Ixy tlxo axitlxor tw^'o 
rxxax'« xx|jro IS now coxi»irioro<l.- U. Cisotti; Axi itxtox-orota- 
lon x3zcj>ios.<siv'o of tlxxx ooriciitionM of iStxixit-\^oxiaxit oxx 

iifxxnt«=*sixxxal variations. N. Parravano axxcl O. IWIal- 

ynori ; rocixxetioxx of silvox' RXxli>lxixlo l^y xxxoaxxs of 

*arl>oxz, .Ftio xnotlicxl roooxxtly xx-siorl fox’ tlxo stxxxly of 
±»o otioililxrixxxxi l>ofcwooxj sixjfxlxnr anrl txiolylxiorixxxxx 


1 T ^ I01S° axx«i XaiyO^, Rolla 

anci X,. Pernandes : I'''i’actioxxatioxx of xxoxxlyxnixxxxx- 

rVtx m iactxirogi . CVy«tallisatioxx of tlxo" cioxxlxlo 

txatos fortnoci 'witli maion^xosixxnrx and writlx maix^anasa 
irxij^fa^ o^oailont xmetlxod for tlxo soyxara tiozx axxd 

i:»»odyTOx?ixn from aamarivum axxd vioe 
Rxi^o 5 y-ary-ixxfif olxromoaojmio ootiio<> 

tilxo cella of IMtotaasoa in rolatioxx to aoxc and tne 
Ixotwoon mixed individuals and 
l>txre i^amet€9a xn Xn xnetaxoa. witlx 
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a ^^oater amoxxnt of xiuoloar sulAstanoo, dotormixxod V>y 
tlio yxrosenoo of a oixjromosomo or <xf several dtfiforoxxtial 
olzroxnosoxnes, tlxex'o corre»j>ori^ds tlxo develoyxmont of a 
fexnale indivixlnal, xvlxeroaw iwitlx loss nxxolear matter, 
doyxendiixj^ oxx t>xe laolc or sxnallxxess of tlaoso olxroxxxo- 
»omo«,^ tlioro corrosjxonds a xnale ixxdiviclxxal. Hirxii- 
itx Or 2 /; 7 >JCoc/fil'xexxx tlit^ cliffoi*on<?e in c.|uantity of 
»>^uolear sxxl>staxxces txetwreen tHe ixxdividoals of tlxo 
oate^orioH is tlxo ixudox of tlxoir different xxat^xre, 
uxvly tlx at it is <ietermined dxxrixxj^ tlio eoxxj u^atioxx of 
tlze gametes, sixxee one-foxxrtlz of tlie zxxiercA-xzxxclous 
tlic** ^axxxete ^<4 nxijajrates to tlxe ^anzote jC?, wrlTLere 
^ tliir*! xxikitosis takes j>la<^e to fxxmisVi tlxe nxizced 
indivi<ixxal w-itlx tw^o nxxolei, wlxiolz ax-e ecyxial to orxe- 

Half of those of tlxe ixxixced ixxdivi<ixial A . P- Nalli : 

Tlxe |>aralle1isxn of X..evi-Oivita axxd oei*t-ain |;>ossit>le 

exctexxsioxis. L, Fantappi^ : The linci^ax* fxxxxotioxvals 

x>f tlxe fxxnctioxxs of tw'o eoznyxleac: variahlew <2).“ -I-. 
IWlartinozaci t A ixew rxxodel of coxxderxsatioxi hygro- 
rxxotor. Ttanzi has xlirected attoxxtioxx to a soxxroo of 
erx'or affoc^tinia: hy^^roxn<^tx*ie mexxsxix’emeix ts xnade w^ith 
eondexzsatioTx hyjEcroxneters of the ty'i>es devised hy 
J^e^xxaxilt, Oliistoni, axxd others, itx w^hich the eoolixig; 
is attaixxexl hy eva § M>ratioix of ethex* xxx the vessx^l 
eoxxtairxixx^ the tlxernxometer hxxllx. INo matter w^hat 
|>x*eeaixtioxxs are takexx, the tonxyxerature of tlxe hrij^ht 
sxxrfaoe xxxay <liffer fx-oxxx that of the tlxerxxxoxxrxetxxr hxxlh 
, hy as mxjc*h cxs O. {Sxaclx errox' xnay he avoided hy 

I xxxakixx^ the thorxnoixxetrie Ixody identical Avith the 
w-all oxi Avhich the <lexv is do|xosite<i. Iix the ixxstrxx- 
xxxeixt dx%A»^isetJ hy tl»e autlior, tlxe thexTxxoxTrveter hody 
cofxsists of a hirxietallic striyx of silver and invax' steel 

ari*axx|Bcocl cylirx<ii*ically . One edf^e of the stri^x 

aloix|^ a^^enox-at rise of the cylixxdex*- — is fixeed to a vortical 
altxzxxizxxxxnx cohxrnix, w’’hil€’» to the free ed|i^o is fasteixed 
hy xTx<%axkS of sci'exvs a rod, which, l>y a systexn of levers 
like that xxseiJ in rv^isteriixfr ayxxxaratxxs, nxov-os a loni^ 

irxde?c ovei* a scale. O. Todesco : A ixowr xxxethod for 

ohservinijf very sxirxall <l<>xxhle rof x'actiorx . A. Ixighly 

sensitiv^e mot hoc! for ohservinpr slij^ht doxxhle refrac'.tion 
of accidexxtal, nxafjrtxcdi*’*-. or electx*ical orijo^ixx is hased oxx 
tlxe xase of a jxlxdto -elec* trie cell, arx-axxj^ed to receives 
tli*>» li^ht wliic^h, l*y interposition of the doxxhly re- 
fx'actixxj? hody hxstw’eoix tw-o crossed ^J^'icols, exxxeriires 
fi'oxn tlxe axxalysin^ IN'iccxl. The xise of such a cell xxot 
only x'oxxders it possihle, ow>'ixx^ t,p a coxxvexxieixt systexxx 
xxxnyxlifi cation, to detect extroxrxely sxnall variatioxxs 
iu Itxmixxoxxs intensity, Ixxxt also ronxoves the caxxses of 
errox- an«i txxreex’t aixxty involved ixx xxaked eye ixxethoxis, 

axxd i^^ives a xxixxxxex’ieal rx^sxxlt (pcalvaxxiurxeter readixxgr).- 

Pierxxcci : Indxxexxce of the electric charge oxx the 

<^*^»iductivity of a xxxx^tallic film. O, Natta axxd M:. 

^rcri z ^ISL-ray analysis and crystalline structxxre of 
ca«.Lniiun:x-silver alleys (3). Ixxvestigatioxx of caxlncxixxm- 
silvei' alloys, rayxidly solidified axxd tenxpered hy the 
|>owrder xxxet hod , reveals a region of «t -solid solxxtioxxs 
of cadxxiixxxxx iix silver, Ixaving the lattice of the latter, 
hxxt defox’xned regxxlax-ly accord ixxg to A^egard’s law- up 
per cent of cadxxxixxxxx. The ct-plxase occurs in 
0-4r5 per cent of cadrxxixxxn, xxxxd the side 
uf tlxe elenxexxtax'y cell ixxcreases fronx 4*07 to A., 

A corxxpoxuicl AgOd excists, -which haa a hody -oexxtred 
lattice axxd forms -with the components yS-solid 
solutions, these heing present in alloys with 47 -6S 
ceixt of oadnxixxxxx ; the elemexxtary *cell has a side 
increasixxg from 3 >32 to 3*34: A,, axxd ooxxtains one 

molecule, the calculated density heing 0-37 to 0-B2. 

to 6S per cent of cadxrxixixn are composed 
^ solutiorxs of a new- phase of complesK: structxxre 

sinnlar to ^he hody -centred ? the elemeptary cuhio 
side 0-06 A. contains 62 atoms, 4 moleoxaes 

of -the comixound Ag^Od^, With 66-06 per cexxt of 
cadmium* a sunple compact he^cagonal structure 
appeajTS, th^ varying froncx 3^04 to 3-00 axxd 
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valiAO of^ c t. n. l>oir».|af 1 -SB ; CLT-et f->e>rfoo't ^olicL 

»olut>ion« of <3a,<ilr»xium ckxxci «ilv€»ar ir* -AjOfOcla- ^A^lloys 
wif-lx OS-lOO ooixt- of o£x<limivxnrk la.x'O ibiolici £3oiu.f>ioxis 

<*f «ilvor ix\ o»<i»xxi\»TTx, <xtxc 1 l»javo l«tti>ico of tlxo l*xt>tvox*. 

'IC'ho Cioiofxoxxxicl <.limorf>Hoxx« cxtxci is t>i'ei,rxs- 

foi-rnotl Ixoloxv 420*^^ ijoi^o rx Ciojnn|r>ia,ot i-ic^Tcet^oxxcLl yxiocii- 
fica.fcit>xx witli c : car ^ 1 -02 a-oci -3-01 A.. — O- Scag^li- 
a*i<i E. Bx~asi : «ojmj.>o\ari<ls of Ixalic^os of 

clivaloiif. rootals 'wifhi or-fjc**'*!^*^ 4>aj30s <S). fcjiac oom- 

I>oixTitis of oxoi-ciULi-io ixa1i<^los Ixo’scam.ej't.lxy'lorio- 

t>otirxxiiiirxo Ixxwo >>ooix jpx'oi^ar-ocl. — ~Gia.m.Sa^t:ista £>al 
z Tfio f^^'^ylofn^yr of ffto CSx-ivoltx ^^x-o^xj). — — G, Cot:x'oxxei : 
aof'Ors of xxxox*^>lxo^oxxosis ixx sxxooossivo ■fcirrxos of 

*f®voIoj>ixxori t.- E. Bexxe^<lc^t:1:i : Tilxcixox-imori'fcs orx flxo 

xxjTtiLj^>lifioat:,iorx axxcf dofcoof iorx of Ixio-oloo.'fcrici o xxT*r*oxxfis l>y 

tHo xiso of t-fxor-xxxioTxio valvos. U. ]:>*^ncorxa : I*jrolix3CiLi - 

xxary xxofioos ox» fcfxo lax'val sfat-os of IVf xxT*e»Tioi<is <^olloofe><i 
X^T*of. Jj^aix^io in flio Koci !Se>xx and in fJhio Grxxlf 

of ./Vcloxx dxxx'irxg: -fclx€> ox'vxiso of tfko Jt:>alian naval sliijp 

ixx 1 D23 — 24. 

I-inn<san Society of Ncvtr SoxxtH \A^ales, -A.jxT-il 2T. 

E. M. S- Ro1>erts : A rovision of 'fclxo -A.nst.r*aliaxx 

f^oxxxl>yJiid»cs ( JOi j>t,eji”a ) . (T^arf J . ) *X*xvo sxxlxfamilios 
a^o doalt> ^viflx, t-lxo l:^:?cojxi-osoj>in»C5 and flio u'Vnl.Jxr-a- 
oinxxo- l^^ivo ^^onora ai*o p>la<;od in t>lxo fox'nrxor sxxlx- 
fa-xoily', otxo l:>e»injcf dos<*!i'ifc»od as noxv. Only oxxo ^onns 
l:>olon^iix^ fo flxo .A.n fix x*aoina^ ooctxrs in -A.nsfcx-«i,lia, 
^»'*'3rioly, an . yV.lfof^oflkox' forty-sixc sj»€=>oios aro 

dosojrilxod, x^si^fifoon X>oinj^ jTx>g:a3r<locl as xx<5W- C. E. 

Aleacandex : < -Vano-fiios ('X'ifaxlidflei, l^i^rx-fcox-tx) from 

Xiarrin^^fon T'o^fxs, IsT.fc-i.'W'- I>ascrijf j Lion of forfy-fivo 
si[>0€3ios talc orx af a Ixoi^lxt. of ajxjfjro^cimafoly SOOO foet> 
tinx-ini^ darxxxary 1 S>2S. 'X'-w'orx-fcy sjxooios and f-wo sxxlx- 

sr>oc5ios aro dosorlbod as now, Utev. M. R. Ruj>f> z 

A rovioxv of tlxo Axistraliaxx sfxooios of 

(Orc?lnidaooso>. ooof^^rxifcioxx is soix^lxf for sovorx valid 

sjxocxos of CJor:y^<x,-rvt7x€;s for ,<^xxsf rail a . Tlxo coxxf xxsiorx 

Ixofw'oon cort-airx sjxoolos in fiio jxasf dafos Ixack at> 
loasf fo itAoolcor’s finxo, Tfxo diifioxilfios of doformina- 
fion aro roally confixxod fo CJ , Cl , 

and O. ^r'vc’irxcf^xx. . CJ , %AThdi4J<M^^cx ^ x'odisGovorod ixx 1.1124 
xxffoi* fxoini^ losf for nirxofy-orxo yoars, is oloarly a valid 
sj.>ocios, and ffxo romaininj;^ fAVo aro vory disfcirxof. 

A.. B, W^allcom r fi'ossil p>lant/S from I^lxxfovillo, 0ai3O 

"Vor Ic I^oninsxila, X>osGrif>fioxx of a small ooll<T>C5f ioxi of 
J3lanfs Avlxiclx indioafo a Orofaoooxxs aj^o for Llxo roclcs 
in W'lxicH flxoy occnr. Idiovon sfxooios aro doscrilxotl, 
flxroo Ixoin^a: now. rf'w'o aro dovilxf fnlly roforrod fo 
trfxo firsf rooord of flxo gomxs fronx 
Quoorxsland roclcs, 

Vxjb: 3sr:KrA. 

Aca<iemy of Sciences, IToltx. 1€J. W. J. Mxxller axxd 

O. 11,0 wy j 'f'lx.o flxoory of ^aasivify jxlxonorxxona (2>- Tlxo 
rolafion Ixofwoon jxassivity onrrx^xxf -dorxsif y and firrxo. 
Tfio oxixwo is a sfrtxi#:?lxf lino if fimo and om*ronf -donsify 
aro ^xloffo^l loj^ariflxmically . Tfxo sxxrfaco layor for iron 
in forrous-forric sixlixliafo or ixx normal sxxlj-xlxTLxrics aoicl is 
forroxjs sxjLlf>lx.at>o Ixojxt-alxydrafo. Kxcjrxorirxxoxxt-s -woro 
mado wiflx jxrofoofod, wiffx froo-liani^ing^ an<i w^iflx 

a^itafod olocfrodos. S. Strug:scer : Tlxo infinoixco of 

Ixydroj^on ioxx oorxoonf ration on flxo jxrotojxla^^n of root. 
Irairs in A t>lxroo-p>oalc.o<l onrvo was 

foxxnd xviflx TnaxciTnxx for floooxxlafion at ^xIHT B-BS-B-dO, 
*flO-'7-Of> xxnd 7-3*>. ^Tlxo xx^rcontapfos of Ixairs ■witlx 
*^txiV>itod )>lasma stroaxxxing pravo tlxo saxno tlxroo-jxoalcod 

dixxpjraxxx, IF. Urbaclx : Oxx sols in ci'ystals (1>- N- A. 

Ruscixin, and IZ»- IConig; : ItOrj ixililxrixxm ixx Ixixxary systorxxs 

oontaixxinp: nroa as oxxo oomyronon t.- O. Gxxj^entxerser s 

Siomo txo’w coi.>lxalox><>ds from tlxo Oax'niio--N'oric! xxxixcod 
fo«nixa of IToxxorlto^ol xioar A.'ulssoo. 

JSTo, 3004, Voi.. 12^J 


lF*ol>. 23, E- Steinaclx and M. XCtrn r Tlxo socsrotion 

of tlxo xnalo i^oxxad and its dojxeziLdonoo on tlxo lxox*mono 
of tlxo froxxtai lolxo < Ixyjpojplxysis or jxxtxxitary ). Elac^ori- 
xrxonts on infarxtilos, oxxxxxxolxoids axxd sonil^s, jEtats 
vroro nsod. Witli rats tlxo dovoloyxnxontal action of 
tlxo tostiolo soorotioix sots in rolativoly lato, in tlxo 
xxixxtli or tontlx 'W'oolc of infantilo lifo. Tosts xivoro xnado 
"witlx oxctraot or Ixorxxxono soltxtions from tlxo ]pitxxitax^ 
of rats or cattlo, a^x'pliod Ixy injootion- R»ats of tlxo 
saxno Ixttor woro xxsod as controls. Tlxo aoti'vatirxf^ 
irnjxxxlso fox“ tlxo tostido socx'otioxx ooxxxos froxxx tlxo 
jxitxxitarry . Titxiitary osctraot x^rovoltos Ixodily and 

xnontal jxrocooity. E. Sclxnrxid and A. 'W'asdxlc.avi ; 

Tlxo constitxxtion of axxtlxoclxlor froxxx yolloxv dalxlias. 
Ajfx^arontly a flavoxxo, jpossilxly 1, 3, 4~trio3cyfl.avono j 

moltin^y^ yxoints a^roo witlx ajxij^onin. 1^. ScKmid and 

lMt_ 2^entner : II>olxyd rati oxx oxc^porixxxoxits orx sitostoriix. 
X>olxydratioTX of dxolostorin Ixy ;|.>an ad ixxxxx p^ivos a 

sinxilar Ixxxt not idoxitical lxy<lrooarlt>OTx. E. Sclxmid 

axrd G, Bilo-wit^lci : Jttosoarclkos on j.>lant stox'inos. 

Sr5ti^mastox*in and sitostox'in Avoro fouixtl ; irx IUtrrt,xx^ 
olxiofly stifjfxxxastorixx, iix sitostox-irx. irx 

Ixotlx storixxs. E. Sclxmici, A. Wasclxlc.axi and E. 

EuclAvig : A-llcali ooxxx^xoixTxds of jxolyvalont alcolxols 

axxd oartrolxydratos- L. Sclxmid. and ML, Zexxtrxer : 

3V1 otlxylisation of stardi. 1,. SclxmidL, E- I_xji<l'wie:, arrd 

IC- EietscH : Oryosoofxic dotorxxxixxations of tiro xnolo- 
cxrlar Avoipflxt of #:?^lyco#,^oix in li<q|tii<l axxxmonia, A. valxxo 
of alxovxt IBO ]fxoiixts to tlxo fxx-osoixc-so of a lk.o:xoso 
axxlxy dr ido. A, >lxxtirxxxm rosistanoc^ tlxesrrxxoixxotxAi- atxd 

rxxirror p^al vax» omotor w^oro xxscxd. R. Amireasli : 

3FMxodaxxixxo axxd rolatod comj>oxx»rds. IrLixotlaxx irxo pcivos 

tlxias&ol dox’iv’-ativos on rodnotioix, E, Gollnitz : 

<Jontril>xxtions to tlxo tlxoory of c^natorixioiis. — — A. 
ICieslixxjg^er z Groolopjy and tlxo ICor 

A^lfxs (0>, Toj^xnatitos of tlxo KLor A.1 x>m- 

■WjVsmNrcjTOJsi , X>.C'‘. 

National Academy of Sciences (f'^roc., 'V'^ol- 14, 

iNTo. 4, Ax>ril>. Burton E, Eiving^ston : lI>yTxaxxxio 

rolatioixs Ixot-woorx yxlant and soil, vex tlx M|>o<5ial x'oforc^ixoo 
to tlxo suj>ixly of w^ator and o^typjoix. Tlxo livings jxlarxt 
and its oxxvironxnont aro roi^ardod as two nxoxxxlxors of a 
systom, tlxo forxxxor allow^irxp^ rnatorial axxd orxtirpc^y to 
j:>ass in or out and tlxo lattor sujx^^lyixxpc xnatea'ial txn<l 
onorpry, Tlxo on vironrxxoxxt slxoulcl Ixcs dosorilxod ixx 
torms of its jxowox* of sxxyrjplyirxp: ox* roxxxo viixp: xrxatorial 
axxd oxxoi-^y. Of tlxo soil xsorxditioxxs, only its sxi fx jxly i xxjoc 
IxoAvox's for ■wator, o^cy^^oxr, axx<l oarlxon dio:>cici.o Ixavo 
Ixoon studiod. A.t IBaltixxxoro in sunxtxxox*, a s«qt^xax*x-5 
motx^ of al>sorl>inpj root surfaoo (laxvn |xlants> roquiros 

BO of watox' and 3 m^- «>f <>3cyj[^on Ixoxxr. 

Oecilia JHL. Rayne c On tlxo distoriJon of tlxo coxxtinxxous 
Ixaclc^round l>y "wido al>sx>rj>tioTi lirxos. Tiro crontixxuxxus 
Ixaolcgrrou xxds of tlxo sjxoctrxx. of all stars w'xtlx stroxxpj 
13alxxxox* lirxos ai*o distortc^d in tlxo ultra- viol ot. Toxxx- 
jxoraturo moasxxroxxxonts, tlxoroforo, slxoxxlxi not l>o t>asod 
on tlxis rogxon ; tlxo frlxoTromonon also affoots tlxo 

colour indices. E- Bode-wi^ : A^ caso of stroaxninp: ixx a 

valvo, Tlxo jxrossixro of water apcainst a tx-ajx- valve &>s* 

a two - dimensional -prolxloxn. S. Satina and A- E. 

BlaU:eslee : 15tudies on Ixioclxexxxical differoxxces Ixetvsroen 
sexcos in IMxxoors. </5) t^Juantitative determixxations 
of sugars in < -♦- ) and ( — > races. Tlxe axnouxxts of 
reducinpc and tots,! sup^ars -were pereater in tlxe ( -i- ) races 
of *74 jrrer cerxt of tlxo jxairs tested and tlxe norx-redxxcixx^ 
suj^ars irx tlxe ( -f- > races of fxor cent of tlxe yxairs. 

Tlxo amounts of reduoinp: sup^airs foxxnd is xxot sufficient 
to account for tlxe roclxxction of p>otassium ixerman- 
l^axxatxx jxrevioxxsly demonstrated for < •+- > races, Ixxxt 
tlxe difference of suj^ar contexxt in ( - 4 - ) axxd < — ) races 

is Ixelieved to Ixe sii^nificant. C. J. X>aviason axx<f. 

E. R. Germer z IFLeHeotion of electrons Toy a crystal of 
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niolcol. oloot^xron l^ecbxxx is cilr’oot>ocl As«kii:xst> s. 

{11 l>-faoe of t>l:xo ox*3r3t>«bls ebt> Ars^XoiJiS curx^los of iooidonoe* 
BLXxdk. i>lxo ixiLt>exx3it>^ of soAt>t>ox*i3aj9 in. inoiclonoo 

is n3L€»ctsmro<l cbs a. fcmot^ion. of l^oml^airdin^ X>o't>on.t>ial and 
dix^of^ion.. A. sliaxnl^r doddnod l>oam of s<sa-fct>ox*od 
eloot^x'oxxs in. t>li.o diiroof.ion of jro^ULlax' r-edooflon is 
ol>tain.ed 'W'Jhionovor t>3bie> sj^ood of t*lrxo incidont> oloot/**ons 
is 'vv'x-fcldn a ooir6ain xranj^o -w-lxioH. varios 'wrifcJrx -feixo an^lo of 
inoidonoo- ‘Wit-liLin oaolx ranj^o is an. opfcirnvxm. sx>ood 
^iv"in.| 5 - xnaacirnxmx rofioot-ioxx. Tixo j>lionom.oxxon. is 
analogous t>o t^ixe* soloctiiv© roHoctioxx of Xl-rays and in 
aocord ■wifli fixo antvlnors* oar'lioi* o^c^or'imoxxtis _on 

©Itsofron diffraofion- Artlxmr S^<l'W'sr-<l Ruax-lc z *< 1 > 

THo limifs of aootxraoy" in jxlxysioal rn<5asnx*©riaLont>s- 
Tiiojco ax>l>eax' to lr>c*» dofinito Innits to tlxo acsoximoy of 
moasnmmonts of lon.|^ti:i» timo* avxd nxoixxoxxtvum in 
sin^lo _ox|.'>or*imonts * iStatistioal rosnlts socsrn to givo 

nfxox*o ixxforrnation tlxan inciividnal «^j>oT*innontM, fc>nt 
tlioy doi3ond on tlxe» cinostionalxlo assnxnx>tioix tixat tlxo 
s<rrtjLotm*o of yxartiolos is dofinito and iixdoj>oi*do»xt of 
t Ixoiir Ixistory aixd oonditions. <2) A. oritioal «3C- 

y><jT*inxont oix tlxo statistioal iTxtorjxrotatioxx of qtxantnm 
rxiooiianios- Tlxo jr>r't>V>al3ility fnxxctions aro oonsidorod 
I’oforrin^ to tHt» axrora^j^o Ixotiavionr' of a nmnlDOJr 

»*f similax* systt^ixis, ox* to inclividnal sy'stoxxxs Ixa'vixx^ 

»x ^roxi^x oifox't, sixofx as an atoxxx oxcistixxj^ iix sovoral 
< I k.xtxtttisod statos at orioo- CJomxts of tiio y'-ra^ym 

<'^oit.t<^d ixy' r-a<J intxi-J5? ox* A^v'oixlci, iix oaso C^)* sHow' 

tlixxt tA^v^o ox* xnox*o 'v-x:*ays av€5X*o exxxittod sixixxxll.axxooxxsly 
a »irx# 2 rlo atom. I^rosont oxc | >ox*Lmon tal ovidonoo 

i*~. aj^caixxst tiiis vioAV. Oa-vid L. Webs-taxr t (1) ll>iroot 

«n<i ixidix:oot olxax*aotox*istic >C-ra^’'s r tlxx^ix* x*atio as a 
f * jT>«*l,ioix of csxxtHodei i*ay oxxox'fj^^^ . l-Cax'liox* Avox*Jk; on tlxis 
siiljjc'iot Jxas Ixcx^n ox:toixdo<3, tK«5 tax^jojot o-oxxsistinfjc ^ 

<'a< If n Lxxxxi l>looI«. jxlal^od AAritii silvox* ox* 'W'X’af>j>€M:l xxx wil-vror* 
foil lx<^in^ XToyxlaooxi a c*a« J xrxi ixxn l>loolc witix oy'lixxdi’ioal 

sorfat'c? aox'oss AV-fiic-il-i 'W'as stx'otoiiod tlxo silvcsx* foil, 
ihkJc^x* toxxsion and l:>aolE:od xxlxxrxxinixxxxx foil. T'lxo 

x-atio of tlxo iixtonsity of tlxo* lixxos of silvor* and 

<*ix< Iff lionx li^ivos a zxxx>asxxjro of tlxo x'atio of tlxo diiroot to 
tlio total in<lix*oot i*a>^s. IF'or sil-vox* tlxis x*atio is almost 
iistaxxt (1-83 at 3G lev. axxd l-0«5 at 80 lev,), Avitlx a 
r^lxfxlxlo ox*T*ox- of 10-20 y>ox* oont. ’X'liis is rxot sxxflioiont, 
AV't^v^oi*. to vitxato cioxnrxyxarisons of lixx<^ ixxtonsitios as 
tiC'lioiiM <;;;*£ oatlxoxlo ra-^v* oxxor^y. (2) fiC-olexctr*Oix 
iisxxfioxi Ixy ciix*ocit ixnyxaot of oatlxodo ra^^^s. Tlxo 
< »l >itl>i I ft.v of <lix*oct i'v' ioxxisation ixx silvor* is 0*0 tixxxo 

0 1 >i*ot>alxi lity of an ocj xxi’v-’alont cyxxantxxxn onxission 
tls> ooiitirxxxoxis syxootx-xxxxx at all voltagfos ; dix*oot 

lisixtJoxx is not xxsixall^ an int<9X'nal |rxlxotoolooti*io 
'octt. . — R. C. Oit>t>s and M- E. Wlxite : vVnalysis of 

‘"c-t i-a ai*isin|^ froxn cjxxadxmyxly ionisod tixx, SSn V- 

LcHar^i C. Tolnxan z (1) On tlxo onor^y axxd ontiroyxy 
l-jixistoixx’s closod xxixivorso. X.Tsin^ oxcjpx*ossions 
•xiVioossly ol>taxno<i Avlxicslx oor*ros|3oxxd to tlxo first axxd 
<‘oxxd laAvs of tlxorxnodynamios, axxd assxxxnirxy^ tlxat 
•cv^^j^iix-o is not nof^li^ilxlo ooxrxxjparod Avitlx tlxo oxxox*^y 
■ixsify, an oxejxxrossion oox-rosjxondini^ to ontroy>y_ is 
xt-ixinocl. On tlxo ocixxilxlxrixxTn IxotAVOon r*cxdiation 

*<* irxattox* in JSixxstoin’s olosod xinivoirso. — -Oliver 

V^alf : 3Plxotoolxoxnioal os&onisation and its T*olatioxx 
► tlxc5 j>ol vxnox*xsation of oxeyf^oxx- Ji!lax*liox* Avoirle, ovoxx 
»irx^ Ixaole so fax* as tlxo o1bsox*vatioxxs of XloAvax* axx«l 
• irx 1880, Ixxxt xxxoxfo yxax'tiotxlarly tlxat of Wax*- 

JSr . I.jOAvis, axxii Wnlf, jxoints to tlxo oxcistonoo of 
la^Iyrriox* of OjB ixx o^cyj^on i^as ; tlxis xnolooxilo ayxixoax*s 
» '> 4 - - — X^inxxs l^axxlini^r Tliosliarod-olootroxx olxomical 

>Ti<i. .Axx oxetonsion of London’s ‘W'oxrlc slxoAvini^ tlxat 

1 Mxxt isyxnxnotx'io syxxxmotxrio irx tlxo oo- 

‘ tAvo olootxrons, -wlixolx ooi7T*osy>onds to a 

>rot,t.xal oaxxsirx^ tlxo txvo atoms to ooxnlxino to fox*m a 

oooxxjt* only if ox*ij^inal1y tlxo syxin of oaolx 
'. **^^*^ xxot }paixrod Avxtlx tnat of anotlxox* oloc-tron 

L tlxo saxno atoxn. 

1^0. 3064t, Afoi., XStZJ 
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J*.i** .A.«ironct.ut;i<!«l fXesea.rctx Ok>tMniiXX«»e : XtftX’orts «ncX 

SCemoranda.. Mo. XXSO 300> : -A. Wifixl Otmanmel roi- Toafca 

on ^^s-oXoilH. JSv t*. Ifi. Sf;aa«ton. a££»«31*.> l*S^. t>la.b0s. iXel. ixoXw 

Mo. 113<i (A.e. 304>> : Tho Tlxeof-y oX Jt*j-e»i»urc» Oar»£mlcm. X*at 1 : 
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Xfaroli Hf2S. I*f>. lA. <XXimi 

Oolonial Survey Ooxn mi ttee, Sfxecaal CXejport; on Xlie Tnar»gii»^l«-iiO”*» 
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l*txt>lic l..lV>rary, IVlnamiTii ami Art Oallery of* Soutlx Australia. IXeciOi-da 
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Japanese Journal of l^Hysics. Transactions ami Al>»fcract«, Vol. 4, 
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Af e«l«lelelse r fra KLoxnniissionen fox“ iXavum.lersft5gel»ex'. Serie I'lanVtioi^ 
Hind 2, Mr. 2 : In x'esr.igations *>n t^lie X'ood of tHe Herring in l>anl»n 
AVatc*rs- I*y 1*- Jesjiersexi. X*l>- 1-60- (ICjalionliavii : O. A. Xteltstels 

X'orl ag. > 

Al^xnoires do I'Acad&xnie d»*» Sciences ©t dee l.ottres de 1 >an ema rlc , 
Oojienliague. Section dee Sciences, S""*® «<ferie, Toroe 12, Mo. 1 : Tiie 
XXydromed usn- t*f tile llanietx AVatcre. Hy I*. !.». KLramp. X*P- 201. (Kpt>en- 
liavn : Andr. X^red. Xipet and Spit.> , 

Socl^te de Hropagande coloniale. JiuJletin Mo«. 3 ii O : Trait<& eoienti- 
fiizne et I nd iistnel des plan tee textiles. Jjos Ixiliiscus (lCetinio>: cnltfire ©t 
exi>Ioltat*on. l*p. 3 • ’.o. (i'ei'ie.) 16 fiancs, 

Tlte Government of ttie j»pin© l«-lands. AVeatlier Uureau : AtaniJa 

Unntral Otieervatory. As tronomicsal and Al»»fceort>logloal Oonditions of 
tltc Kcltpee of tit© Suxi, Alay O. 1020, in t»»e HJttlippI ne«. »y tl»e Jlev. 
Aliguel Selga:. X*p. 24. (Manila : XJureaii of Printing. > 

U.S. X>©|>artznen t of Agriculture : AVeatlior Xlnr©a«. Al ontlily ^ eatlier 
Review (SuTiplexnent Mo. 30> : Poreafc and Stream-Plow Experiment at 
Wagon WlieeT Clap, Col*». Pinal Report, on Oompletion of tli© Sewsond 

Ptiasc of tlie Experiment. Ry O- O- Rates and A. J- Henry. (^Jf-R- Mo, 

Pp. tv-l-7v». f Waeliington, U.O. : Goverximent X*rinting tJOico.l 
Agrluultural Experiment Station : Mlclvigan State Ool^K© of Agrl- 
cultnr© and Applied Sciexioe. Special Rxxlletin Mo. 17S : Tli© IPrlncipal 
Rul1i:> Peata in Ai.lc3tigan. Ry Eugenia 1. AfcUanlel. Pp- 23. Teclmtcal 
Rulletin Mo. 88 : Tnvestigationa on Winter W'lieats in Mi^t^am Ry 
E- E. Uoon, H. Al^ Rrown. A- J. Patten. <>. R, Winter and G. H. Ooons. 
Pp. 36. (Eaat Ijanaing, Aticli.) 

Reports of the Imperial fmiustrial Research Xnsfcitnte, 0*«*lta, Jaf^n, 
Vol. 7, Mo, 17; Ulsperaoiiiologlcal Xnvestigafcloxia, .3^1- AVI, Ry Xtof- 
Ur. P, P, von 'Weimarn and OollaJtmratojrs, ^X- P T dilates. _1.60 ynn. 


_ <5 r Uisperaoidologfcal In veatigations, XV 
P. P. von W^eimarn and ColXahorators _ 


Vol. 8, Mo. 


,, _ ^ . . pial 

Vol- 8, Mo- 18 : l>iaperaotdo2ogical Investigatirma, AVltl-AAl. Ry Prof- 
Uc. X»- P- von Welmarn and Oollahoratora. Pp. 80 - 4 - 4 0 plates, 2-20 yen. 
(Oaalca and Tohyo : Koselkai Puhllahlng Uepartmexit.) 

Ru lie tin of the AmerSoan Museum of Mai ural History. V^o*-_67>_A t t- 8; 
Uiptera of the American Atuaeuxn Ocmgo Expedition. Ry O. H- CJurxan- 

l*p. Si$7-8<»0. (Mew Toric Oity.> ^ ^ , 

Ahridgefi Scientific Puhllcat Iona from the E odah Reaear<^I.ahpra torles - 
Vol, ll7lfi»2T- «»p- 2S*H**vh (Rochester, M.Y, : Eastman Kodak Co,> 


Ry X'rof- X>r- 



X20 
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^nTutleu van. <ie ■ St,mrr«twaolit> Z^teiclen, X>»el IS, Viorde ictt^ulc : Cat«~ 
lo(;uf» or 4©0 B-fcars for jUBpoelt and Kctutnox ia85->0, rr-ona IKIaridian 

Obaerv^at-iona made at T^aidc^n li* tli« Yeaira 18SO to ISOT. 47. I>eel 1«, 

o^XCerate Htulc : X>iROitHsion or Obaarvationa or Jupfter’s i^atellitaa mada at 
Jobannaal>urK in tlio ITeaz-a 1»08-~14»26. jBy r>. Drouwar. I’l>. 0»- I>aal 
l«i, Twaodo Stulc r Orbital Bilementa doterinlnini? tbe Ijonssitudoa or 
jrxipito»'*a Bat*illites, dai'lvad rrom O baer vations. By W- de Sitter, 
jpp. t>4- C^*^ideu.) 


Oa'rax.oci eras. 

Oatalofsue or F*ine Obemioal I»rod»icts tor laboratory TJae : includinii' 
Or^jranic and Inox'^anic Obuwioala, Analytical TteaK*‘nta. Standard 
Staina, Indicators. £*i». 130. (X^ondon : Tbe Dritisb Xlrnsc Xlouses. I.<td.> 
liulletin des X^iildications nourelles. 1®»* Trinnsstre 14»2a. Bp. 63. 
<Bari» : OantXiier- Vil lars et Oirt. > 

N'lclcel Steel. Series A, I*aper KTo. 1. : Xficlcel and N'tclcel-Obronkfum 
Steels. Bp. S- <^JL<ondon : X'lie Bureaix of Inromtatfon on ISTiclcel, l^td.> 


Diary of* Societrios. 

SJk’rXJRZt^Y', .Ttrx.rr 21. 

iNsnm'rxorc o»- IM CK-icirax. ai«x> CoowT-r XQMOX»rRKRa <Soutli -Western 
llistrict 2deatinf;> <at X irraooniLbe>, at X2. 

MaifX>^ IT, Jnr.rr 23- 

C!aMnHXT>c3XS BHii.o«oi»M*oai. Socijety <ln Oavondfsb i:..aboratory, Oam- 

brid^o>, at 4.30. Jlr. 1>. ft. XTarlrtse r 'I’be Wave Ideclianics of an 

Atoni >witb a Non- Coiilom b Central Blelti. Bart 3. I’er*!! Valnes and 

Intensities in Series in tlptical* Sjjeotra- H!. U. IdontLin r On tbe Beriod 

of Xrr«*{<itlar Bars, wltlt special Iteferenee to Sbfps — W. H. McOrea : 

A SuKi^estod 'Pheory of XSlentrio Conduction. 11. I>. ITrsell i Not© on 

Banli's ICxclusion l^rlnciple. S. Ij. Xdalurlcar and .X. Harnreaves : *nie 

IMIotion of a Particle in a Beriodie I^iold of Korce. — 2d. 1^. Olipbant : 'Tbe 
JCft'octH Bvoduced by Bositive Xon Bom bardnient of Solids: Metallic 

Ions. 't'o o<fm.mrM.-n.iontffi hy t'Ltte- only ^ J. 1C, Bnrvis : Tbe Inllnence of 

Bitl'erent Nuclei on tbe Alisorptton Si>ectra of Organic Compimnds. 

A. T- Starr : Slip in a Crystal and Bnpture in a Solid dne to Sbfear. 

A- llalcqt : l.>eM donn^es ©xp^ri men tales relatives an m&cbanisme «le la 

division cellnlaire. Ur- A- S. I'arlces : Tb© Bliysiology of Ovarian 

Activity. B. M. Uelf : 'rb© Iiitiuenc© of Ultra-violet 1-iglit on Blants- 

— B. N- Wiiliner : Tissue Culture from tlie Standiioint of O-eneral 

Bhysiology- W. K, Slater: Anaerobic l..ife in Animals- B. K. Uloyd : 

Tb© Contractile Vacuole. 


J V tv 28-26. 

Bstinsn BHanM.ACJ*aiJTic}ai. Co n-k an Kite a (at Clio1tenbaxn>. 
•I'vty 23. 

Beceptiou by tbe Mayor of Obeltenliain. 

V'-uesefay, mZ'ttly 24. 

Welcome by tbe Mayor of Olieltenbam. 

Address by tbe Obaimiau of tbe Conference. 
Science Meetings. 

Xlelegates Meetings. 

J’-u.ty 26. 

Science Ideetings. 

Uelegates Meeting. 

t/iJbly 26. 

Visit to Malvern. 


J ur.v 24-27. 

BnmsH Maoroat. ABSOoxaorioN (Annual Meeting, at CardiO'). 

Rrovtsi^onoX Rrofrrct.mma, 

Bresidential Address. 


^tiZy 24. 

At 8 r.M. — Sir Bweu Maclean ; 


IBednesc/cxy, JT-uty 26. 

At> lO a. M. Uiscussion : Oiseases of tbe Coronairy Arteries. T>r. 

O. A. Allan. l>r. A- C. Gibson, Ur. C. B. Coombs, Brof. G. lladfield, 
Ur. C, «. Berry, Ur. X. J. Davies. Ur. X>. K. Bedford, and Sir Jobn 
tXainpbell. 

Uiscussion : Tbe Diagnosis and Tx-eatment of Spinal Cord Tumours. 
D. J. Armour, I>r- G. Biddoclt. Sir Borcy Sargent, and O. Jefl'ersnu. 
Discussion : Unsuccessful Borceps Oases. Brof. W. B. Sliaw, Brof- 

.1. Hendry, and X>r. U. A. Miller. l»aper : Brof. It. Vaudescml ; 

Myomectomy during Bregnancy- 

l>iscus8ion : Autotoxmmfa as a Bactor in tlie Causation of tbe 
Bsyeboses, Brof. W- Weygandt, Dr. JTC- Mapotber, X»r. J. Borter- 
I'hilHps, l>r. Mary B. Barbas, Ur. A. Helen Boyle, Dr. D. B. Baxnbaut. 
Ur- B. A. Bicbxvortb, and l>r, I. S. Wile. 

Discussion : Tbe X'*atbology of Bncepbalo-myelitls occurring in tbe 
course of Virus iXisease and XBxantbexnata. Brof, H. M. Turnbutl- 
Ur<^. a. Meintosb, r*rof. d. O. O. Dedixmbsm. Or. M. Dt. Gordon, Dr, 
O- Greenfield, Ur, d. JE. McCartney, Dr. S. B. Bedson, and Brof. G- 
Madlield. 

Uiscussion : X-tow Baclcacbe and Sciatica. W. A. Ooebrane and B. J. 
Vorrall. 

XMscussion : Obroric Splenomegaly In CbfldXsood. I>r. B. XZutebison. 

Barrington-vyard, Dr. Xj. Bindlay^, and Dr. O. B, Dapage. 
Discussion ; Visual Efficiency and Working Ability. Dr. A. B. 
Bergtxs, Sir J. H. Barsons, and N. B- BTarman. 
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Baper : Dr. T- H. Wbittfngton : Tbe Examination of tbe Eyes and 
Eyesight in Voung Olkfldz'en. 

Discussion ; Obronio Etbmolditis. Dr. It. Slclllem and W. G. 
XXowartlx. 

l*apers : I>r. B. W'atson- Williams : Case of Optic Neuritis dne to 
Spbenoidal Sinusitis treated by Xlifferential Exploration. — B. A. It. 

Wallace : Tlie Ideal Treatment of Quinsy Immediate Enucleation. 

DiacuSsion : Tbe Itolatioxi betweexi Trauma and Tuberoxalosts, especi- 
ally from tbe point of x'iew of Compensation and Accldexit Insurance. 
Dr- N- Tattersall, B. Milne, and l>r. O. May. 

Bapers on Bactors in tbe Biocbexnistry of Tuberculosis : Dr. 1.4. S. X, 

Burrell : Tbe Therapeutic Value of tbe Heavy Metals. Dr. .7. O. Hoyle ; 

Tbe Serum Calcium in Exi>erimentat Tuberculosis. ^Dr. W. H. Xytlor : 

Tbe Tuberculin -active Bractlon of tbe Tubercle Bacillus. 

XllscusHiou : Ultra-x'folet Xtay, and tbe General Bu»»llc. Brof. W. E. 
I>ixoit and Dr. C. B. Heald. 

Discussion : Tbe Value of tbe Breseut Methods of Control of Infectious 
J>iseases — (a> 'llie Control of t^niall-pox. J>r- U. d- Bs^icbmaiin. Dr. J. 
M. Martin, I>r. X'. E. Hill, Dr. B. X*. Garrow, Dr. It. B- I 40 W, and 
Xir. O- K. Millard. (6> Tbe Control of (Scarlet Bevor and Dipbtlierla. 
Dr. B. A- O’Brien, Dr. J. G. Borbes, Ur, B. A. 1, Beters, and tSr, E. H. 
Xt. Harries. 

Ufscussions : (l> Becevit Advances in Diagnosis and Treatment of 
Human Helmintliiasis. X^tent.-Coloxtel Clayton I^ne. (2> Transxnissiop 
of Kala-asar. Ur, C- M, Wenyon. 

X>isckiHMfon : Historical Aspects of ideas regarding tlte Nature and 
Treatment of Dropsy. Dr. J. l>. Co*»irie- 

l*apers : Ur. E. It. Williams: 'Welsb Blaysiclans and tbe Benaissance. 

I>r- J. U. Itolleston : Tl»e History of Mcarlet Bever. — I'kr. X*. Xllverres : 

Tbe Welsli Bbysician in tbe Middle Ages. C. J. S. Thompson : The 

History and X.ore of C:;incbona Bark. 

Uiscussion : Itecent Ar1vsT>ces in tbe Medical Treatment of Gastric 
l^iseases. Dr. A. B- Hurst and t>r- T’. I. Bennett : Treatment by X>iet 
and T>rugs. 


T'7ittrMi€X,y, .July 26. 

At 10 A.Mt. • — lliscussion : Tbe Breventioxt azatl Treatment of Diphtheria, 
I>r. J. 1*. Itollcston. I>r- J- G. Borbes. X»r. E- W- Goodall, and l>r. d. 
M cQarrlty- 

Uiscussion : Tbe Diagnosis snd Treatiuont of Htenlity. Dr. A- E. 
Giles, Dr. S- Borsdik.©, and K. M. Walker. 

Discussion : The Xkifferential Diagnosis and. Treatment of t'Jerebral 
States consequent upon Head Injux'ies. Ur. C. B. Byiuonds, l>r. O. 
Worstex'- Uroxigbt, W. Trotter, Ux*. B. I>. Gillespie, Ur. U. McAlpine, 
and Dr. G. llidd«>cb. 

l>iKcuRsion : Variations in tbe Intestinal Blora in Healtli and Chronic 
Disease. I*rof. d. Cruiclcsbauk, Hir Thomas Hoi-<ier, Bt., «ir X'bomas 
Houston, Brof. JT. If. l.>il>le. Dr. A. B. 8- Gladden, l>r. U. B. Garrod. and 
Ur. C. E. flukes. 

UiscuFSsion : Volkmann’s Tscbsemle. Contracture, -witli special refei*- 
ence to Treatmexit. Hir Bobert Jones, Bt., 8. Middleton, and A. fX. 
Todd. 

Discussion: Cbroixic Nephritis in. Obildlkood. I>r. J. C. Hpenco, Dr, 
H. 1\ Asliby, and Ur. N. B. Cajs^n. 

Uiscussion ; X'lie Etiology of Glaucoiria. W. H. l>»i We- Elder, T. 
Hemierson, and N. B. Hannan. 

X’aper : A. H. Devy : Telescopic HjMJCtaclos- 

Iktseussion ; l>rainage of Brain Abscess. Sir Ben^y Hargent and B. 
B. Hcott- 

Baper : E. 1>. Davis : Injuries of tl»e Ear arising froxu Bractures of tbe 
Hkulf. 

I >iscusslons : After-eflccts of Httrglcal Broce<lures on Oases of f»ul- 
mouary Ttiberculosis. A. T. Edwards and J >r. B. Q. Oliaxntler- 
T»»borculosis as seen by tbe General Brae ti tioner. X>x'- B. Cximeron 
and Ur- A. E- Kennedy. 

l>i»cussioji : Tl«e Xeaebing of Hygiene. I>r W. W- Jameson and l>r. 
H. B. Bracken biiry. 

At JO .a.Mt. ti» 12 NOON, Diseussion : Tbe Ballacy of X-rays in Al»- 

doininal Diagnosis. H. J. Batorson, Ur. B. Hernammn- Johnson, ari<i 
X>r. A- B. ITurst- 

At 72 NOON. Uiscussion : X’lie Treatment of Gangrene. XV. -S. 

Handley, B. Turner, and E. G. Blesinger. 


Bridoty, JttJ.y 27. 

At 10 a.M. — Dismission : Acute Nephritis. Brof. T. O. Moorbead, 
l>r. H. X. Tidy, l>r. T. X- Bennett, Ur. H. Gainsbox'ougb, and Ur. B. I.- 
McKenzie Wallace. 

Uiscussion : l^aficrcatitis. J. W. G. Grant and Dr. A, B. Hurst. 

J'apors : Brof. W. W. Obipmaia : Acute Conditioxks in tbe Jjower 

Abdomen of tlie Beinale. E. Williams: Tbe Acute Belvis, Ur. G- G- 

Ward : Badium Xberaiiy in Carcinoma of tbe Cervix Uteri i an Analy.'^»-'« 
of tbe Besults obtained at the Women’s Hospital In New York. — I »v 
E. B. Murray : Badixtm In tbe Treatment of Carcinoma Oervicis and 
Intractable Menorrhagia. — Dr- 3, Young, Brogxiosis and Treatment nf 
tbe Albumin uz'ia of Bregnaxicy. 

Discussion : The Early Treatment of tbe Bsyoboses and Bsyebo* 
neuxvises. Dr. A, Helen Boyle. X>r. E. Majkotber, Dr. B. D. Gill*v»iii«*, 
Dr. Mary B. Baricas, Dr. B- G- Gordon, l>r. J. B, XXeea, and Dr. I- ) 
Wile. 

X>iscues1on : The Balling Birth Bate in its Various Asx»ects — <«) Tli« 
Bfologicai Aspect, Brof, B. A. E- Orew. (b> Tbe Economic Asii^-ft. ^ 
Brof. WT. J. Bot^rts. (ay Tbe Medical Aspect, Sir Thomas Horder, lit"- 


Discussion : Urticaria. Dr. A. B. Hallam and Dr. H. W- Barber. 
I»apers : Dr. H. C- G- Semon ; Sonttar’s Steam Cautery in X>ermJit^; 
logy. — Dr. «T. E. M. Wlgley : Thallium Epilation in tbe Treatment ot 
Bixxgworxn. — Dr- W. jr. 0*X>onovan j Salvarsan Xll-effeots and Batalit.»»*H- 
72 uroovr. — Discusalon : Tbe Diagnosis of Ureteric Oalculf. I’rof. A- 
Bullerton, Dr. E. B. G. Mayrs, E. M. Walker, J. S. July, *nd H. W»d^- 


Jujc-v S3 — Auovst X. 

iN'rgnnra’rzogat, Gom-oak b owt Oro-DaMYgoonociY (at' Copenhagen). 
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Con1:a*ot:s of E<luc:d.t:ion sLTxdi 
f^W '^EEJ ComnoLitr-tci^o iBL^^-poiiit^ocl Ic^y -tlio l^t'osiicJoTvfc o'f 
J- t>lie EoetT-d of TCc.lijicfLt.ioTi Ajtxcl tHo IVTinistcr of 
H-aliotir* ** to inqiiii'e iitto a-ncl uLjron. tlic 

13Til>lic s^’^atem of. ccliica-tiori im rdfLtion to tixo 
rcc][\iix-omcxitR of txacic an cl inclnstxy , witlt p>aT*ticnlsLX 
rcfcxcncc to tlic aclecxnstxci^y of ttic arxan^^cmcnts fof 
ona,t>lin^ yoim |5 jicAXsionK to oTitcr into and retain 
fifiitaTilc om-ploj^rmont lia» noAv jircsontod itis 

second T*cj>ox*t,^ wliicl:i doalw 'witli tire first ;|3art 
of tlio terms of refc^renc^e. Already details of its 
recAommendations liaye ay>i>earod in tlic* |iross ; and 
alrc^ad 3 ^ c^ertain eritieisms of tlxosc reeonxmenda- 
tioTis, jxarticixxlax'ly witlx regard to tlxoir eaiitioixs 
fx'amin^, Jiave Ixc-en made. 

It is not otir x_>iir|xoso to attom^xt a dc^fc^nce 
against sixc*lx criticisms. Tti<>>re can, inileod, l>e 
lit-tJci doxilxt as to the c*«xutioiis framing of tlxe rex>ort- 
3 ts attitmlc? toxv^irds the raising of tlie sclxool 
Ic-av'inpc ajj^c, fox* c>camx>l<^' (*‘ fox' tlie x'c^asons j^iven 
in the t>o<ly of oxxr rejiort, x,\-e do not sixlxmit 
aiiv' rc>c^oTrnn<^xxdatioTxs . . is doxihtlcss dis- 

a j>f>ointirij^.^ wIxottl thc^ x^^ci^Jxt of other ojiixxioxx is 
<•< >nsi<l€*‘X*c'!d . T ts attitude, too, toAV'ai'ds tVie dovroloxx- 
mc-^nt of fiiH-tixiixi i list x*Lict ion ixx teerhnioal soTiools 
(whicili “ must 3>e eonsi<ieT*c>»tl ^’ith due regax‘d to 
tlic fa.otors of sxipjily aiict dcfinand may xxot Ixe 

vcir^'^ lieartc^nixij:*’. ’J''hat tlie x*esnlt of tlio growth, 
of thc^ internal s^^st.om of excaxnimLtiorx is regarded 
as sat isfa<*-tory ; that “ critic.*isnxs x'clating to hasio 
sixlijc'ots [taxight ixx olonic^ntary soliools] are too 
sweejxiiig and are frec| ix<iixtly made on insnffieiexit 
ground ; tliat aixtlioritativ''o industrial ojiiixion 
does xxot fsLvonr y oc-ixtioxTal traixxing ixx jxrimary' 
selxools ; tha.t tVie- odneational jxrinc!:ix>les fcxrmxx- 
lated hy tlic^ H-acic>w C^ornnxittoe are ac^eejitocl ; 
that iixdxxstiy won Id liexxc^stit a lax'gcr intaJkc^ of 

XinX^U**^ froxxx sc^eondaxy schools, and tlxat to aoeom- 
jxlisli this the dilficnlty oecasioned l>y thx^ c>f 

entry into ax>pi'oixt ioc>shix>, xxamelv", sijxrteen 3 -ears, 
“ shoxxld he examined hy the ixxdixstries eoxxcorned 
tliat tlie gronx^od oonrse system hr evening selxools 
is jnstifiahlo hnt shonld ho more elastic ; and that 
tlxe system of adyisox* 3 ' committees in eonnexcion 
Avith teehirical schools “ shoxxld as far as possible 
he made xxxxiversal ” : all tlieso points will he 

noted peril ax>s 'with a little impatience hy those 
to w-hom the prohlems are familiar, and irx their 
search for recommendations which shall show 
meaxxs of sw'ift solixtioxx of these prohlems they 
may he apt to overlooh not only the profoxxnder 

' XL«x>ori> oI tbc! OoxnKnit.li«9e on X!l<Ixica.t.ioxx nnd XndLnsXry CEuccIclumI anil. 

'W'a.lna>. Secona. Farti. Pp- 70. tl-onaon : n.M. SLafionory Omce, 

xo2:s.> orf. V 
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of t-Jriis T*eporti, a.]»o i>lio fa-ot- 1 lat/ 

anotlior oi>ri:imit>t>ee, wHieli prosontcscl its ro^ >rt. 

roeoritlx* lias l>c3en cloalinf? with tlio saiTio torin. of 
roforooec^ a^^pliod l-o 65cotlan<3.^ 

Tlio two 'ro]^>orts lia\ro bcori oast aloiii^ sim lar 
liiaoM, hut tlio fScottiah roY>ot*t woorrxw holtloi* in 'ts 
cleoisions. If tHo XCr^i^lisli committee* hesitates o n- 
ee*i*n.ing tlie scliool leaving a^e, the Heottisli o< ci- 
mitte‘0 <lt.»es not : in its first report it snj>por sci 
the raisinfz: of that a^e : iii prej-iaring tliis ref rt 
the evicleiieo "" has eonfirTnod ns in tin- opini is 
therein expressed.” L-Tnlihe the Knuclish rej>< t, 
too, it sa>’s cloailv ‘‘ attention shonhl l>c ^rivei] l>o 
fhe need for fiirtlier dei >mc-nt of Avholo-t le 

toehhieal education. ” 

T-*i‘ol>al>J the most disa |>point irij^ fefitiire of le 
Kn^'lish ref>oi‘t is tlxe facd th«it fl^^finito -views \v 
diflienlt to r>l:)t-ain fi*om industrial sources. Y t 
lioth committees c-in jiliasise tlie n€*e<1 for emplc*vc 
to interest th<-m selves in educational provisio 
1''lie JScottish report jiiits it well : 

‘‘ It is not mcrel,v tliat tiiev have an interest i 
setdiiji that the money they prov-ide is intellig^ent 
sjiont- '"rhey dej>end for their snoeess on tl » 
mental calihre of tlieir workers. rrhe employ 

takes every eare to obtain j^ood raw material ai I 
machinery that is economical an<l efficient ; . 5 

shonIcL h© ©cfixally earofnl to oht^dll workers wl > 
will he ahle to use their hraiiis as well as the 
hands in the fashioninj^ of tlie material and t' > 
tending of the machinery.” 

Wo woxild commend that passage to the K'ation L 
Oonf ©deration of Employers* Oi-ganisations, wlii< l 
appears to have found itself unahlo to give authoi - 
tative answers to any <fuestions except thosc^ P 
the raisiixg of the school leaving and tl 

establishment of compulsory day^ continuatio 
sch<»ols — both of -which it opposecl. 

In spite of the fact, however, that the C^ot 
federation was unable to submit its views to th^. 
test of examination by oral evidence, -we would 
und crime its view that ** the absence of collective 
vie-ws on the pax*t of employers is due largely to 
lack of knowledge of the system,’^ and its liope 
that some way xnay bo found of increasing that 
kTiowledge and securing coTitact and practical co- 
operation.” ^Wct tj[uote these tw'o statementia 
because we agrees with the committee that they 
remov’o tlie suspicion that the employers of this 
country liad already formulated a l>ody of definite 
viow-s and re<|^»iiroments which w^'ere >>eing ignored 
by' those x*cispousible for education..*' We agi*ec 
also with tlie C Vimnxittee's view that, since educa- 
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tional nomc-nolature is a source of difficulty, ;:;the 
lioard of tCdiication should isstie a sh oart^ -l^a-ndbook 
descriptive of tlie educational system. A-xxyfihing 
w'hioh will help employers to repair theii' lack of 
knowledge of the s_>"stem and so eixable , them, to^ 

contribute tlieir view's must be done s|>eedily j[>ar- 

ticnlarly since the C^ommittco lias rightly insisted 
that iixdustries must define their needs, and no 
otlier liody cjtu df> it for them.” Not entirely 
mieoiiTK^cted w'itli tliis is the i?i<li ffe^ronce of enx- 
plox'ors to f.eclmieal <-dneation, and tlie fact that 
its im^iortaiK-e is uiiss«.>d also l>y many c">duca- 
tionisl s. 

\"alnal>I<- as all tliis may l>e to clear thc^ ground 
for the betw-oeii educatioix anti 

iTi<lnstT*y, it- does not j>rt-st‘ut -what w-o have called 
tht- prc>founde‘r signifitiancess of tlici reports. There 
arc |.>oi filers in hotli to the w'itlci' ami deept^r 
as]>c-cts of tile’s prolilems uxidesr rex iew'. 

The e-^mployer is reeoiTimeridcd tt> look on 
prinxaiy, secoixdary, continuation , and tee-lmicfial 
odueatioix ixot as four elislirict types, but as mutually 
related elements in a cobex’ont systc^iii. T-!e is 
advised to do tliis irxi media tt-lx”, bt^cause ” unltsss 
there is a totally uiifortNscit-n rc’svc^rsal of educational 
ideals this eonc*c’>ptiou of education al>ox^c» tlie^ e-g'*' 
of 1 I is likely to l>c put into witliin a 

generation,” No omplo 3 'er txught to miss the poiiit 
of that qiuotation, ^larticularly tlie la.st jihrase. 

There is gootl reason, too, for the warning 
sounde<l concerning the urgemey of a solution to 
these jirolilexns : any spe<nal moasxires xx lxich caix 

l>e taken to secure the* csoiitact -which every oner 
desires should be taken w'itli all jiossiliJe 
before tlie educational x>ositioix bocom€*s so solidifieil 
that any nxodifications, how'cver desiralile, -will be 
extremely' difficult if not impossible to make.” 

Witb sxich significant prophecy and warning 
before? us, it liecoixxes ev'or more urgent that xv<’ 
shoukl not I'egard x^diication and industry as txvn 
self-contained and separate matters w'hieh have in 
some w'ay to be joined togetlier. The rojiorts do 
ixot fixil, thereof ore, to ixxdieate matters not always 
clearly visxialised. 

If criticisms ax‘e made concerxxing Jack of 
disciplines on the part of pupils now Itsaving scho<*l, 
the Scottish coxnmittee w'isely points out thal it. 
is oixe of the faults not so nxucli of tlie school aw 
of lack of parental control during the War, ami 
has boexx acccintxxated by subseciuent yeajrs of trade 
depression and unrest. l^oor housing conditi* 
ar<& also noted as a contributory factor. 3t thn^ 

. becomes clesar that a complete science of oivilisat mn 
is'' necessary before ideals can be transiatewi into 
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TlKrs saurxie Tina.^ bo 'whoTi ooTnj>lfitiri±/« 

^x*o mauclo j>i.ip3tl«» 1:-onci t,o bJoLolc -ooatocl 

<>l>a r43tt>liox* tibaix -to onl>oj' iixciiis3i:x*,V- tiliis 

tOTiixo3cioii wo woixli^i T*ofoj' oiir I'oa.cloriH t*o 
>f JSrov-, X^, 1027* Iix a,ix artiolo on't.i'fclc’sil 'I’cscli- 

liosxl EclixcotXoin a,ncl XTiciii«t,T*;V" ” a^v-o siimmc^cl xip 
bo vioAvsrj of od iioa.XioTxisl« ^ii<l iiicliii-itiT'ieLlist.t^ ^iatoii 
it, llio ll«Ood» i^dootiiigc of HriXirtli A«sooia,lioii , 

lod Mix|aciace:«l>o<i Xlitxl if ixxclu«XT*\’^ l:ia.s oon’ootrlv 

^>LjpT'OW«o<l iXfc* rio€>i<i«, tinci of iiiocttioii 04in fulfil -fclioMO 
Liood»^, Hior-o oii^^lif xioX to bo tlio cliflioiilf:^,’' 

in j>laoiTijpr ox’^c'^iw ^iropox’l^r rj tialifxc^cl f^tiiclx^xit. Tbxit 
i^-i axi ‘ JEtoifl -trOKt * of tlio rolii-tioiij^bii > bcitAV'Of’^xi 

?m-)liool ixxicl onnj~>lovxxiont. ” W’^o «bow<5<l, liowc^x’^ox*, 
tlisvt- lb<^ -|»i*oi^<’‘Tit <lo not Mn3[>j>lv xxiiioli oA^i- 

<lc*nc ‘0 of rola tioTi«li ix> , tixicl, if fii-mw find 

llioii- v'o «idoi^ ox-o xnoxx'- £LttT'4x<*t.i vo f.o 

Oo^^l tidc-ii t tlioxi flioii" iiid i iwf T'i^il avc' 

I ix not. lit'jic'i**! t-rtii* flint < li iToi'<^n<‘.o of aif n« 

< 1 it. not ^t*nc'T'ai 1 1 V ti‘n<' t.lmt. in tinioM of 

t rjnlo it im tlix* j>i*o«ltic?t.ioii tsiclo 'v\'liic*li «iiffc'y«, 
t Ik' jkIiii in^^-it ynt i VC* wide* onJ< ►>'«>< wonic*tbin^ 

V C‘i*N' lvl<c*‘ poriimnc’!* !<•<' ? f ■'ti n tbc'' cnxi pl<\voyw 

t«» n\'<»i<l f.Hi« 11 A'C'i'\' rc*j»I tbyc^sif t.«> flic* fnf.ijyt* 

>s]viJi .-ind wc'Jfiiyt* of in«ltiMt.i*v 

V\'*' *n’<’‘ t-o iiofcr, tli<*i*o>foi'*», tlmt. l><>tb yc*|>oi*f.M 

tl>c' i in ^>oy tanoc* of flii*^ 4iJSj>t*<*t of tlic' l>y<>blc^xn. 

*■ If t Ik.' ft^c-lioolis, to nit'ot t Ik* ^vi^^llo^t of indiif^t I'v,** 
wai>'M tJic' F3nli:li^^l^ yc'iioi't.. '* p:i\*€-* .•sonio p*xi'f io tilnx* 
fcirrii to tlioii* |>rodiic*t, indiiMtyjv' mii«t do itw l>o»t. 
t«> MC'f' t-bait tlic'T'o m*!* c*ox*yc*j^|>oiK lin^^ ^>lai.oo?^ to be* 
lilU'cK-^ mid fillod l>c'ric^fic*ijill v, liv' yc'oi*nitw of tliiis 
flilKl." . . . tlio l>l41C3li -ootl.lod WOX'jcC'f', ’ ^ 

tli«* ''■'^c'Ciftiwli i'0|>oyt, *" lifiK 41, lii^liOT’ j8<»oi?i.l wf4itn«, 

l»c-ttt.*i' ojipoyt iinil-io« for 4xd v'mxooinont , xi.xid nioyo 
«*liinK*c’‘ of cTontiixnoiis-i omplox-iiioixt , -wliilo iimiisi 11;^’' 
li^< \A. u-;ycc.'« m’c* in flio loiij,^ ynn lii^lioy tlnm l.lio»o 
>f 1 lio Mx'cn'ixfjro iiid nsf riail ’v^'-ox’lvor . ” 

XXit'yo c^4xn l>o no doubt, tbfxt onob x'opoyt 

pljiood SL fxxi^iroy iifioxx OMH<?ntifiI fne^toyw in ttio 
c( ion of offootin^ oonfixot bot-woon c»diioji.tion 

and indtiftsty^^. fxdxxiiniMtrativt* styncitiiyofc? of 

tbr* two dijPFoy. *Kdiic3artion i« <»x'^aniwod pyixnayilj\^ 
on tbe*: l>4x»ls4 of looa,l ^ovoxTixixxont ayc^i-xw. 1 iidiis^tx-^v^ 

* iK or^ctnisiod ma,inlv on «x nixtioixctl betasif^ , . * 

triKlf find csoxximox-oo jbli’o for tbo xnoi=st pixyt oy^txnisod 

on 44, loo4i,l lia.siw.*'" 

f V' , tlioyofoyo, to S€ic;ixi'o ooyx-olation tboyo 

|iiinsit be*. l>otb looal aixci nfxtioxiixl la-ction. fXotli 
|r*o*n m it.t.oof8 c'mpba«isc3 tbo viatlno indood tbo 

bK■^c■oH«^t^v of looal incfiiiyiojs, not ho mnerb foy tboijc^ 

Bln int^difite roHixlt on. sobool onyx-ioxilnrn ixnd oyj^a,ni 3 ^^: 
Vion, but. for tboir esffoot of drawing omplovoret anjd. 
<^rk<*.rs, toaobors axid administrator^ tOjgoXbcjr/ tjo, 
JSTo. 30ea, Vox-. X221 . .7" 


to Icnow oaob otbor'porsonally and to 
oacb other’s jioint of viesw. 

JERotb committoc's also seo tb4xt snob looal ixx- 
rniist bo snpplonxioxitod bv national actioxx, 
and tbov tliereforc’s maU.o 'v\di4xt wo ro^^ard as tboir 
nxost ixnportant x*ooom rnoxxdatioxi , namc^lx’', tbat 
a small natioxxal c?oTnnxitte*o, ro^xrosontativo of 
tbe^! vdow'S of oxxxt^loX^^t-s, xvorlaLors, looal odxic;atioix 
antboritic’ss, aird toaobors, slionid bo ostablisb od bx 
tlio Ib'xard of XCdnoation (in t-bo ciaso of {Sc-otla-nd 
bx tbo f->oottisli XCdnoation XXopartniont ) to itn<lor- 
tabo tbe* xic-».<*oHsarx natioxial no^otiatioiis. T5yioHx> 
tliC! fnnotioix of tbat c^oxnxnittoo would l>c* to infomx 
trade* and iiidiistrx tbo cridnoational 'to 

assist trado and indiistx'x tbc*: formulation of 

tlioir viows, arid to i‘,onsidor xv’-itli odnoation 

an tbox'itios far tboso viovi's oan l>o mc^t* It 

xn4V>'' be-! x*oinom boi'od tbat tbo xnaebinorx <'xf tbo 
l*Cniinott < "ornniittoc' (of. JNJ Jan. 14, 1 

lias alyc*4i,dx niaclo snc-li a ooxnixxittoo possililo. 

Wo bax*t*t sai<X tbat tlio re^ports bavo profoimdor 
si>i;niiic?anoos t>i4i.n niav bo- roeilisc^cl at fix*st sif^bt, 
ovon tlioixf^li somo! of tlioir roooni mc-*ndations max 
not appe^ar to p^iv-c* c*lc*ar and final answer's to tlie 
prolilom fac^od. Xint it is liottor, -wo tbinlc, to 
fornmlato Ibosos ;j>T*olxloms so tliat tbo^’^ nxax 
sc'C'ix in T*<*l4i.t i<.>n to riioclorii dovolopinent, axxd so 
tli4it tlioix' nrj2;onc'v bc*oc‘>nios a^xparoixt, tbaix to 
|>i*o^>oso ]j>iooo!nK*al lo^islatioxx wbioli tonc?bos bnt 
li^^bt Iv root oatisos and toxxdoncies. 'For tbis roasoxx 
w'o ooixf^ratiilato botli ooniniittoos on tlioir attitndc** 
In doiix^ so, lioxA'OAror, wo xnixst not fail to ompbasiso 
t>K* f4X-ot tliat noitlror ro pox*t max roj^ardod as 

sc*lf -snfiicxiont ox^oii in tbo formulation of tbo prob- 
lc*m^4. X^otb must bo road in ooixjxinotion witb tbo 
x'oports of otlior ooniinit tocw xvbiob liavo doalt 'v\"itli 
tbo otliox* ang;los of tboso vox*x i>robIoxTis. W^o would 
tboroforo rofe^r oiix- yoa.c4ors, in ad<lition to tboso of 
onr issnos to w'liioli w^e bax^o alroadx rof orrod , to 
jNJA'rtrtxK of A.][>ril t>, 11127, p. 517 ; i^’ob. 5, lf>27, 

j>. ; and dan. H, 3 1127; p* bO, wlxore tboso 

e4xrJiox’ x’o ports bavo beoxx disc?.ixssod . 

Final Ix» siixco tlic^ro ixro ixot laolcin^ tboso w^bo 
tbinlc tbo edxic?atioixal involved oan l>o 

sol vod bv tlio more addition of so-c^allocl praotioal ’ 
sxxbjocts to a so-oalled * liberal ’ cnrrionlnixx, w^o 
would snj^g'ost tbat tbe f<'*llowixi^ o>:ti*aot from tbo 
Fixcclisb re*por’t is ox'ideiioe tbat tbo Oom xxxittoo 
bas ^rasx.>od axx ixxipoytaxxt x>oiixt ixx od ixoatioxxal 
j>bi1o»ox>3^X wbiob is oxtoxx xxxissod, i>X 

odnoationists : fcfJpoeial sxtl>joots sbonld not niorolx 

i bo addod to tbo onrrictnlnm, bnt sboxxld bo oorro- 
la^«!(d. q^md intox-wovoxx witb tbo otbor snl>j©cts of 
tlio '^xxrf io nln ixx . * * 
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Oonamon Sense in Eng-ineering: andl 
E H i I an t: ti r o i>y - 

cx~rr€>‘i 4 ? .* liA^ drt€l or Jc. 0<>mj>iJo-cl 

3^a-<ly Ya-rrow. Jb*ox>iAlai‘ Ktlitioji. 3*p. :?cii -i- 
f2T€S 4 7S i>la,i.Oi4. (Loiaciori : It:. ArTioUl ati^l C^o., 

3 0 f 2 SO ' 

T HIS I>ooU of 300 aiicl li>0 

33 li\,-Lo« ciolailw voTW fully tlio life? 'and 'vvorlc 
of a T-omar-lcalilo man, 'W’lno, t-HoiJigli ac*f ivt? and iisse-fiil 
at- t<ljo jjroaont. day. i« 5c yoai'js of a^o. 

Xi-oadin^ it. oonve^-yw tlio irnproi^aion t.liaX Sii* vVlfrod 
^’'aT’r'e>’W' iir» not. f^o muohi a T'omai7l<;al>ly dc»A'or mati, 
aw otio wlio IK ^nidt*<l in Ijik a<*lioiiK onliroly l>y 
oommon koiiko. 3*oT*liapK lio k1iov\'o< 1 tliiK 'v'orA' 

oax'ly ixx lifo 'vvlion Jit‘ d<*<^Iiii<*d i<» fiilco intor*<‘Kt- iji 
Jan/^ua^roK, iiixvinp^ xioitlj<*T* x-oic*o noi- e'li-i' fc»T* 

>>iit. iiiatle* ^roat. ^xi-f>^roKK iti roaliKt-io KtiiclioK, Kiit'li 
a.K pliyKiOK -and mat-lioniatioK. He' Kln»\\a'<l t.lxc' Ksxnn' 
Kpirit in Iiik praiilcK wlion Ho air int<x 

a l^a-K main an<l jxiaf tHt' lipcHtK out-, a.nel wHc*n H<‘ 
oansod tHo oootc wit/Ii a tray of /^laKK to pr^'t an 
olootrii*. sHoclc from an oloc‘ti’i<;ally oH xtrjjc^^-el 
oxtnsirig lier t.o ttroj* an<l Kmasli all 1 Ho j^laKK. 

Sir Alfi*o<l "y^arrovv' H<*^jcan llfo jxk tv ixxarino on^itxoe'i* 
at H a ve*ntiill "k e>n tlit^ '^FHamoK. VV^jilo lio toolc 
intoroKt in many otiior tHinpc-*^, 1 *^-* iiaa ri'inainc'fl sl 
marino t»ixfj;irieoi* tHroLijjtHoiit Him life'. In 1 In' 

ni> a x'*^‘i^"« 3 i,to t olo^L^ra^)!! witH ono of Hin friotidK. 
and tViiK Ik l>olievod to H<' tin? llrMt x>rivat.o tt'Ioj^rapH 
ill HTijQrland. WHon liotwoon oi^Htooii an<l t-wonty 
y<»ax*K of a^o. Ho inxontotl and |>aton 1 c*d a Mtc-ani 
ploxigH , ’vv'liicH waK rnado Hy a firm of c'lx^inoorM t<» 
A\'Hoin li<? He'OaiiK' t He* a^^oixt for tli<* miH?. aixd in 
t-Hat ca|.*aeity Ik* made? e'lion^H monoy Xo <^ot. Mtartc*il 
in HnKinoMK at* sx Hoat- Hniltior . In I KtlS Ht* oom- 
inonc?od Hnildin<jc H ijiH -Mp<*o<l Mtoam HxxiiioHc*m. ;i.nd np 
t-o tlio yoai' lS 7 o lio Had Hnilt riot) of tlioMt*. f-i<*<.\vo**n 
tliat dat'O and 1 HHO H<* Huilt tor|»o<lo Hoa .1 m oHt^tinin^ 
it £ 3 peo<l of i? 0 ^ Icnot-K. In 1 JS 7 S tlio fii-Mt- a^omkoI of 
tHiK tyyie porforniotl a Moa v’r»ya^o snc*<*OMsf till 
Avitli Sir ^Vlfrotl VarroA\' and HiM A^ifo on Hoaril. 
Tn 1 HSO a irtuKKian torj>c'tlo Hf>al Hnilt l>y Sir vVlfr<*<l 
Varx'OA%" attaino<l ft Kpood of zlzi knotM, ami Ktoamod 
to tlie^ Hlaek: Se*a. 

L^y> to tliiK time', all t<_>r|>t?do Ho^itK hatl Hoon fit It'il 
A\’itli e-oniponncl on^ineK, Hot in 1 BHi>, Sir >\lfr€?d 
ma<lo a tri7>le*-e.jc j>a »x«ion otij^ino AvHieli jKav'o an in- j 
orKaKod K^>ood. In 1 HH7 tho first water- tu He* Hoilc-r 
made Hy His firnx was fitted fin a second class 
tc^rpedo Hoat), In I B02 he3 xnade an alnmininm 
A-^OKscl for tlie X’rcnfH, Imt ne^^leefc on tHo part of Her 
oAVixors to pr.^teot tHe aluminium disoreelited tlie 
use of tHis me*tal for consideraHle time. TJp te 
JMo. 30 fio, V'oL. 


t/His tinxe loceiniotivo l>oilerB oigjy Had fxesen uscmcI, in 
tHe fast small sHips, Hxit in tHe year YarrOA^v^ 

Hnilt tw'o A^esse?ls, tHo Ilctxfoc^Jc and Jdom^t, . tXie 
s«;eoTKl of Avliioli Had w^ater-txiHe'i Hoilers, tHe adoyx- 
tioii of AAXiicH increased tlio speed to 37*3 Icnota^ 
In 1 HO-4- tHe* so-ealleel de?«ti*oyer ^Sokol A\*as tHo first 
v't^sse'l to olitain a sx>eed of 30 knots. Xtiglx tertsfle 
AA'as first xised irx tHe constrnctioxx of tHis 
A-e*ss<*l, and slic- AA*as fitted AV'itli eigjHt water-tuHe 
I>e>il<*x*s. Xtx J StH> tlie IXutoH Oovernment fitted 
a criiise'i* Avit H VarroAV Hoilox’S of 71X>0 H.p. and ScoteH 
Xxoilors of 33oO H.p. XXistr>ry is re^peatin^^ itself, as 
some? of tlic* latest j\tlantic liners HaA^e slinilat' 
e*om Hinat ioxxs. In ISOO, Sir Alfi*ed YarroAV Hxiiit 
<lc*stroyc*i's for tHe dapaxxest? |^o v"e*rrxine'nt of CiO<X> 
li.p. ixikI e>Ht.aixK*d a spet?d of 3 ! ^ knots. In llXli> the 
first don Hl<*-ende*<l vvater-f ixl>e l>e>ilt'r ixiade* l>y His 
firm AA'as fitteei. and Hy lOlO the* eion I>le-en<le*< I 
I>oiJ<?i-s A\'c're* c'apaHlc* e»f elt* ve'lojiiixj^ -XfiOO li .y». e'ae*}i. 

'X’'He^re is not nxnc*H saiil in this Hook aliont tiK* 
ixitrotl motion of oil. Hnt this undonHte'tHy Iiael n 
^rc‘at <*fYt‘ct on the* d<*si|jrn ami |>cxva-i'i* |.>ro< 1 m *«'« 1 
Hy tlie* Yarrow' lioilers. In JOll sxipe»rHc*at wn^-. 
intro< lnc<*el , .sHoAxinsj: n. iraiii of JO jxe?r cent ftt. full 
spec'll. axKl lo p<?i* c'C'nt at Ioav spe*<*d- X'Hc? T.tnrvh< t 
e*XaMS of the' lirit isH ISaA’V attained fx < tf r57> 

knots a.t this t-iinc'. Sim'<* tlii'n tHe' deA'idof >mt*iii 
of Hk* dc;stroyc*“r liix.s not Hec'ii A’^e'ry ^reaf. Xvitr^iT* 
si»:ic*.M, an<l c*onse*<^ tic'nf in<*r*=*asc*s ixi syveed ami x*ailiu> 
e>f siedion. liitA <* follow <*<3. Ylic' ele*st roye-r as it 
now’^ e'xists is A-^ei'y larj^e*Iy the AV'ork of Sir .'Vlfri-d 
Varrow, tHoii^jjH ot Hc'rs, including ^'iiorxxye*! ^ if t 
and JN^<>rmarKl, Haee* coixtri Hute'd tlioir sHar*?, 

01 lK*r tyfX'M of v'CMs«*ls clifXicxilt to <le'Miy.jn 1 ki\i- 
Hc?e'n de*A t*H>p<*<I Hy Sir ^A,lfre'«i Yarrow' for the* 
snxd the* N’ile' a.nd ot Ik'I* j>ixrtH of tlie world. "f.'H<*Mi- 
A't*sse*Is lia.A't* H<*e*n some'tinxf's for |>eaf!e? axal 
t.ime'M f<>r war*. ''Vlkos' Aee*i*t? veix'y li^l^Ht draft A''c*mm*‘Im. 
Inxvinf^ sc »xm_*t ime*s storix wXk'oIs axxd sorne'li 
se*re'\v.M Acitli Hin^4<*cl ila}>s at their stern. V^'essc*!.*- 
of J 30 ft. lon^, draw'in^ 13 in. of water, and soik<‘ 

• ‘A'C'n less than that, wore Hnilt, Some Had to He 
<*arrie<l Hiindre'<ls of Tnile?s natives tlix’on^ii 

fore?sts, no yiart e^arric^d l>oinjg tnovG than ot> IH- 
in we-ifdit.. Tlie* A'^essel was pnt tojc^otlier at t Ik* 
end of the? lon^ journey t^o the w'ater of the Hike* 
foi' \A~IiicH sHo AA'as intexxclc?cl. 

So fax*, we HaA^'o reterrod to tJie Avork of Sir 
Alfre^d Yarrow tJts an onj^inecsT'. IVTany ixnl>rt>^ c- 
nxents w'HicH He in trod need are eimip^e and eommoi* 
sexise X>ut e:3ctrefnely useful. Eis Avork Has 
a steady deA-elojxment on safe litres. Hut Has always 
proved useful. 

YHe otHer parts of tHe Hook are oon]rg|©otecl 
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SSij* AIfT'<5ci*fa xvorlc a,« jatn. oxn j>lo5rojr a,xxci lii» T*ola,-fcion» 
wi-fcti *wo3rlcmc^rL, 'W'HioH ae^ro. ^l»o -fco iia,vo 1t>e^xji 

^liiciod !>>’' ooxixmojcx »onse, "blxo ^vorlcxiaon. 

csoro.T*«.d^« in on^noc^x^in^ a-n<i oixt.it/loc3 ±c» tlxoir 

{>x*oj>ot* Hlxa*T*€3! of t:.Iio raonoy^fcsi roocjivocl for t.3io 
wox'k:. 

Hijr .^Ifrocl ^'^a.rro'w 'a j>3iil«/nt.3xr’r>;i>y IxcLa ixooomo 
Mcx xvoll IcTioxvn i/lxfxt; it. Rooma so£xt-<?o 1>!^ ixoooaaa.T*3r 
t.o rooorcl Ixia ma,n;y.^ ^ifta fo t-lio n^xt-ion . iic^^^irxtxiix^ 
wit.li t/Ho l4xat>, wo liavo at j^ift. of ;£10,lM:>t> t,o t>Ko 
firitiaii Aaaoc'-ia.fioTx , ei.nc3 ik:30,<K><3 £».ixci ii: 100,000 

t.** flic- l<.o>^«.l fSooiot-T^. J\. ^ift^ of i:20,0tX> w^ixa mado 
during flxo War, to lio ciiatri tin fc-icl in amoixnfa nof 
c^xc-t'oclin^ i^JOOO for flio oaiifnro or clc-^atnxot.ioix of 
tciiv oiiomv ait l>rriariTio or aliiji of w^ar. Aa fliia fxiixci 
x\ iia nof all iiacMl iai>, t.lxc? lialanoc^ cvaa rlc^vofocl 

tow arda tlio f^o>-al 3^®c:^rc*lxarit. ^>oalllOll'a <>r|iliana^^o 
at T5c*arw'^c»ocl . Ho alao oty<_r»‘c-<l a rc-w*arcl of dC:2i€J 
ij?> to a. total ox |>onciit.nro of d£10,<.K>0 to axx>'one- 
1 l>oa.r<l a morc*.liaiit x^osaaol wKo firat ai^lite-cl an 
ic'iiiv ai » limarino. 

'"Flii.a >»ool< ia c-xt roixtc-l ii i tc-rf-atiii^EC, Itotli from 
It' fioitit of vdc'W' of till' life- of a worv naofiil man. 
It! frofti tJio jtoint of riow' of tlic* Iiiator,v' of a ijjroat 
•al of t !io It ipcli -c'la.aa alii pliiii Uliix^ of t lic' laat fift^v' 
L'a,ra. Wt- liavo t.o tlianVc V^arroxv for x'C'- 

ao man>' in torc'atiiif^C faota in aiioli a v^oi'w 
-jitltiJ >it- iiiannox*. 


X^utxiricrsLtiioxi a^xtcl Littiricants, 


iffhriijMtion nntf JL^ kt.hr tit >t z n HT rrctf on. tlia 

'I' ri ti<f /^*r<wf'tir4i rjf JL^ithrimtion, on- thfi 

.>>' ttf fjrr,. cz n.fl n.Q of I.., uhrifzrz . 

t-<t'oiiar<l Arc?lil>«itt anti F'f . JVIoixntfox'cl l.>c^olov, 
i*'ifi fi c'tiitiorx, rox'iaocl tixroix^lioix t, ^rotitlv c-ix- 
lari^c'cl, roaot. l^jx. xxxii + OoO. (JL.oncloix ; 
t "IxarJoa Oi'iflfirx anti Oo., l^tcl., 1027.) :i0.s*. not. 


troatiao i» iix all •jxrofxtxliilit^'' tiio xnoRt 
c'om^loto trixat ixaa Ixitlxorto Ixooxx jxxxliilisixoici. 
11 tlio KlTxgliRli langiixago. Tlxc^ w'oi'lc is tlxox-oix^lxl^,^ 
r>m i^ii'ohoiXRiwo. Tlxo jg^onoral Ja^j'-tiiit i» aclnxiralxlo ; 
IT- ofioninji; oixaixtox” ia a Ixriof disaortatioxx c>nxtitlod 
, i^rcxlxJoxxx of Lxxlxrioxxtioxx,’'' axxd mav l>e» 

pj 2 ,aT*dod in tlio Ixglit of an iixtrodxxotion . Tlio 

rt>l>lonx is Horo ojiitomiaod in tlxroo of 

riiitc^d xxxattor, axxd tlxo aliilit^r vritlx W'^liiolx tlxo 
^oti tials of trixo sixlxjoot Havo lxoe>n doalt xvitlx in 
^ia limitod sjpacxo is xnastorly. Tlxes roador is lesft 
atli a, cloar ooxxoo}>ti<on of tlxo tirond of xixodoxm 
fton^lxt and tlio C 5 oxn. 3 plo 3 s:it 3 r wrliiolx roooxxt inv^osti- 
litioxxs Ixavo introdimood into a snlxjoot ono© 


yarded as oom]paxrativoly sim^il©. 
|Jn v^iow of tH© faot tliat ir©o©nt 


No. 
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tlx© ixanxiox'tano© of tlx© stiid^r of tlxin films and 
sxxx'fao© foroos, it is not sxxx'xxx'isixxg to find SOm© 
tw©nty-fi.v© x>^^os d©xrot©d to tlx© disoixssion of 
tills fi©ld of in v'ostigati on. C^liajxtor v_ doals w^^itll 
tlx© t3x©or>^ of -vrisooxxs In fcirioation . Tlxis s©ction 
in©lnd©s a r©f©r©xxoo to tVits JVlxclxoll tlxmst ti©ar- 
ing. Wlxil© it is difixonlt to jxoint to an>’' oxnis- 
sions, oxx© oa.xxxxot lx©lj> f©cilin ]|5 tliat xxior© s|;>ao© 
xni^lit Ixav© Ixooix ciovotod to tliis Ixraixolx of tlx© 
snlijoct. 

Tlx© n©3s:t s©<;tic>ix (Ohayxtors wi.-ix. xnclixsxv©> doaXs 
W'itli til© soixrcic^ss, X^rc'x^^^^^^'tioix, and f^oxxoral jfiro- 
I>oxd;-i©s, also tlx© jxixysxcjal and clx©mic5al x^rox>©rti©s 
of liiliricants, and inclxxdos xxxetlxods of ©xcanxination 
and tosting. This soction , wlxicli csonstitnt©s aXioxxt 
Ixalf tlx© volnm© of tlx© IxooXs:, is in its©3f a vory 
tlxoron^li tr©atis© for tlioso iixt©r©st©d in tlio 
lalxorator^^^ of tlx© snlijoct. 

Wc^ noxt Ixaw© wlxxxt mtiy 1>© lo^itimatol^y" r©gard©d 
as tlxc>i C'TXj 2 :in©<-?r’s sootion of tho Ixoolc, dofxling; writlx 
tlx© fx'xcitional t©stin^ of Ixxlirication, ajppli anoos for 
Inlxric’jatxoix , axxd tlx© dosi^n of Inlxricjatod l>©arixxgs- 
All tlxis w'orlv is oonx nx©ndal>lc, Ixnt in 'vd©w’" of tlio 
facjt tlx at tlxe-sr© is iitc-rallx no ond to 'tlx© snlxjoct, 
it ©an oiil>^’' l>o oonsidored a Ixar© ontlin©. .A. short 
©haf>t©r ixxolxxdod in tliis sootioxx on th© d©si# 5 xx and 
lixlxrioat ion of hall and roll©r hoarixxgs is w’-olcora©, 
ixx viow of tho faot that thcj> rol© or ;part "plavod \>y" 
lixhric;ation in i*oll©r and hall l>©arixxgs is too oasily 
f orjz:ott©ix . 

C^lxajxtox* -xiv., doalini^ vritlx Ixxhrxoation of ©xxgjinos 
axxd xriaolxirios, af^aixx <-txn hc=% s©ax'o©ly r©| 5 ard©d as 
c'xchacisti'v^©. This oliax>tor aloix© csoxxld h© w©ll 
©>c:x>^^^<iod iixto a xrliol© wolxxm© if tho avxthors had 
lioon writinji? an ©noyoloxiiodia instoad of a liooXt. 
Th© ooxxc'liiciin^ cthajxtors doaling wdth tlxo olax'ifica- 
tion aixfi r©<?ov-c'ry of xxsod oil axxd th© maixaj^omont 
of mac5hirx©ry aro ixo mor© than rcSsnirx^s. This 
is no faxxlt of th© authors, ixx xriow^ of th© linxitod 
s jxac;© . 

It is c^xxrions to ixot© in a wrox-ls. so thoroxxj^h that 
no IXX ©Tit ion aj>j>©ars to ho in ad© of th© s^'nthotio 
Inhx'ioant Icrio'vvix oomnxoroiall^'' as ^ malow’axc ^ 
^chomioally, monoclxloxixajxlxthalono) . Wlxil© ii^ is 
trn© that this has hnt litti© jxr©©©xxt ixn|3ortanoo, 
saxr© as an ini^rodient addend to a c©rtain hrarxd of 
j>©trol to Inhricsat© valv© st©nxs in ixxtomal oom- 
hxxstioxx ©n^inos, th© omlssioxx is x^marhahl© on 
aooomxt of tho faot that it is a Inhrloant w’hioh is 
xxniqtxx© in many r©sx><^^f^ and on© with rotat'd to 
whioh informatioxi is dilhonlt to obtain. 

I--a^tly, th© ind©xc;, though hy no m©ans jxorfeot 
(who has ©v©r 8uohl©^©d |p©jrf©Gtion in this rosjgxoot 
is wr©ll ahoxr© th© ayora^o. 

30 I ' 
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Tlie JMew Reforma.t:ioi:i. 

'JTitG Jififarmctt'io'n, z frotn to 

JFtc,cili(ie.s, Ky IVTielia-ol T^iipLn.. , 1*T^. xvii -+- 2T3 -J 8 

£tzicl J^<^ow ’!irorlsL : OH^rloM 

Hpriljriex'’s LU:>7.) 8.v. 0</. 

Tk lOH-A. K L l^UI^XIN iw ti. rotnaii'fcic ligviro in tXit3 
..-Lt..*— EWorld of seieiiee*. Jhio t.ol<l ix« Xlie* Ht.or^y' 

of fiiH lifo ill liirt antoliioj^rtijiliy , ‘■‘’ JP'i'oiii 3 rii mi^raxiitj 
fo TxivoiTt-oi* ” (reviewocl in JEST^a'TJiiK of IToli. O, 

.^a, l>ilgi*iiiia,ge on tJio ^^t>OTlv j>alh t>jroclfJon l>.v XHoho 

* sia-int.s of Moic^ncjo ^ C4alileo, TSfowfon, X^agrange-, 

jVIa.x; we-ll , Jhle'lmliol tz foi' vw'iiowo 

livosi >it» ox^^rosMOj-; nrxliouiicI<><:l j>T-ai«o aix<l fliaiilcw- 
-A f^€TL»iaJi immigrant, Hiijiin hxncic'd in 
tilt* X^nit.od iSt.afofci "w itii onlv five* c^ontti in lii« ^>o<tIiot-, 
and tlie^o Ijo |3romj>tlv wjic'iit. in tin* x»nroliai= 5 o of a 
l>iocJo of x>i'mio pin. ’T'lin j>nnio j>it‘ j>rovo<i fo l>n a 
liogiiw prune* j>ie-” 13 ut flit* vonng immigrant, 
felt, no rn-Hentmenf against liis adoi>teci c^onntrv for 
file loss of bis initial <^af>ita1. tie Inxs, in«ieed, 
beeome one of its most, redoiilitaiile eliam|>ions. 
Xlie trouble about Ann^rica a|niears to bf* ttiat it is 
ecpiall V t^asy to yirove its idealism or its materialism. 
On tliat issue, l^njiin is on tbe side of tlix' angels ; 
blit , liv" a iiapp 3 ' olianoi**, he has greatly' inc'reaseii 
the cajiital wealth of the IJniteil States. ’'l’’he 
mono^T- A’^alitc of his invc^iitions in long-distan<*e 
telexilion^?" alone has been i^stimateil at one liimdred 
million dollars. fSome years ago the* JSTationai 
Xnstitnte of Noeial Heience i>r«*sent.eid liim with a 
gohi medal “ almost as l>ig as tin* full moon ” : 
he appreeiated more the ^>rou<l titU* of ** x>*^»**'*<^ 
benefaotor ’ aeoor<.le<l to him on that <ieeasion. 

Xn seareh of an answer to tlie cj nest ion “ W^hat is 
light ? the ing€*nuous v-oiith arri\-€-d at X’rinity 
Oollege, C^.amiiridge, and asked for XUerlc JVIaxwell, 
onl^r to learn that Olerk JVTaixwidl had die<l foni' 
years before. Xhere X^njiin stndieii for a year or 

so, iiinler the mathematieal giants of those da,vs 

Ttonth, Xla.yJeigh, A<lams, and Ntokes. Hut* the 
trailitional t:!am bridge x>oliey did not suit him, his 
inclinations lieing tr> wards xihysies. JVlany other 
^^^^bridge men, he tells ns, failed to tind in trijios 
drills the stimulating elements of that scientific 
sx>irit which leads to original research. 

At tills time, Tyndall, having given sonn*; 
scientific lectures in the United States, deciiied 
to ilcv-ote every cent, of the mone^- which von 
have so generously in nx>oii me ti> the 

edncation of ,vonng American x^bilosoxxhers in 
<4ej*man3'.” f^cience %vas in a bad way in thc^ old 
country. A correspomlent in l>iAjrxT£«jE suggested 
lat science was all bnt dead in Kngland,’* and 1 
3005, VoL. 
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“ deadest of all at onr XJniversities '* by science 

meaning "‘that searching for new knowledge which 
is its ow'n re w aril.” An enormous examining 
machine, on tlie most apx^*"^ Ohinese model, 
onr corresjiondeiit said, was always at w^ork, bnt . , . 

I*nX>i-n look advantage of T^’iidall's l>eixef action 
to stndy nndc*r Helmholtz; at. HexXin. tSoozx after 
his arz'ival, XXelnxliollz: assured hixn tliat a few 
scientitio ex;x>ez-imeTxts siiccessf nll^’’ cai'ried ont 
xxsxxally leail to results nmSre importsint tharx tx,ll 

matliematical theox’ms a dictnin w-hicli, cxiri- 

onsl\=', lias l>cen timx>ly c-onlimxe«l at Oanxlxridgo in 
th<* C 3 avt*n<lish Xj?i borator^’^, o|>x*ixc*d iix 1 H 7 X-. After 
XX long course* at Herlin hi* obtained liis doctor ^s 
degrt*-!*- JVIxxf rim 01X3’^, ami an axx|>oin tiixent at- 
C Columbia lTniversit3-, >Cew "STork, foIIow'€*d, aix<l lit* 

now looks back if snch Ji- f orw'txril -looking man 

oixn look back— —on ix x-€*<*ord of notable achiev*einent 
liotli in scic'iit.ific discovi'iy tiixd in tin? 
of scientific* j*c*s<*arcli . 

To this record Tu|iin lias .now’' addx*d , ty the* 
X>ublieation of “ Tin* ISicw 1 veformat ion a soliolarlv 
ctonti i but ion to tlic* |>hi losojiliv* of H<?ienec*. The* 
X>r<»linxinax\v eliaf>tt*rs on tlie liistory of sc'ic*ncc* art* 
excce*lleixtl3' writtx'ii, placing well-know’ix facts in a 
jiew and intex*csting setting. Wlixitev^er ^^^at^lrc* 
ma3' do, sci<*nc*c* ax>l><^*ars to progress jx. 7 ' aoltutn. 
Wc* jnmj> fi*om Arcliinix*cies, a sx>aet* of fiflex*n 
hxindred 3-ears, to tliat goldt*ix ago, 

"* w-liieh listent*d to Mxxrtin Uiitlier ; listeixexl xxlso to 
vShakesx>x*ar€*, Oilbert, and X'rancis I 3 a<.*.on ; was 
tlirillecX b3- the nxatehless art of Hals, Holbt'iji, 
X.ieonardo da Uiiici. Itax*hac*I, and JVfielxelangelo ; 
wondert*d at tlit* astronomit?al a.c;hh*\^emc3fnts of 
C^ojic?rriic'iis. Tx^cho Uralie, aii<l lCex>ler ; watc*iicai 
iix sjxc'll bound ailmiration the lii*st fiaHhes of flu* 
flame* of Ualih'o's gc*nius." 

Hx>ellb<>und admiration of Ualileo's genius is 
X^icturesrim*, and wc.* liox>e it inay In? true. It W’as not 
shared b3"the lnc2uisiti<.>ix wdiich eoiitixxod CJa!ilt?o as n, 
jirisoner in liis ow*n It is a shook to lexirii 

that 3 S*evvfon w as bom iix the 3-'ear in which C^^alilc*o 

died JMf*wton, w-ho ran txo risk of theologiciil 

X>erseciition, whose tomb in Westnxinster Al»he\ 
X>roclaims “ ht? w'as the glory of mankind,” w Ikisc 
con tern x>orar3% Halle3% the astronomer, said, "'It 
w’'ill nev'^er be n^ortal to apx**'^'**'^*** 

nearer to X^eit3’.” 

tlie Htor , imfcxlds itseIX. We feel we arc aj>~ 
proaching tow'ards an answ^er to the ^[nestion, ” What 

is light ? ' ^th rough JParaday, .Oavy’s greatest <iis- 

covery, to Olerk Maxwell, who 'wrote to a friend : 

“ I have a paper ahoat, with an electro -magiic tic 
theory of light, which, till 1 am oonvinced to the 
contrary, X hold to be great 'gxxns.'^ 
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“ WH^-fc ? ’’ XXas Sk,rx a.XTLsw'or* l>oon givoir '? 

Xf so, x>v ’'0 TK:i«b>r {^>atss orx Xo XHo ^veMrx nxoro cXiliioTxlX 
qi Lie>«XioTx, “ WXxa,X is I^iXe* ? ” Itx “ TXio XXoforxna,- . 

Xioii '* T^ixyMn, Ixfxs a.XX««xyrtoci Xo iXnci &, sX»or-X sxxicl 
o«tsy JoiJirxx€^>^ ” frozn XHo y>lx>^sioa,l re^xliXiess of Xlxo 
iixoT’^iXixics "W'oi'lci Xo Xlxoso of XHo or^?a,ri.ic x^oirlcl, a-rxcl 

to Xiic?* A^v'orlcl of oxiT* coixsoioosooss t-Xio xxxtxsXoi* 

y>rol:>lor« whioH y>HiloHO|>Xiox'w iri. 4x11 4x^o« Ixfxxro c*-tx- 

<lo 4 xvoi»rt‘<l Xo solvo. Orclor x*c^y>la.c*-eis ofiixos. vsi- 

Cicxl Ojx^^retXioixs, ^ovorixo*! X>.V cic^fixxit^ 14 xa;\^s, slioxv' txxx 

f jxclvaiico fr-oin lowc.'^r Xo ii ifj^ixesi' fox'jnis, 4xixcl 
tJriis 4X|>^>lios ocfiiixllx'' Xo tiio oT^j^iXixio 4xixcl Xo Xix«=^ 

iixoT'jjCfxiiic* w'ox'lfl. I-5xiX wli4xt ’|>T*oc'etsw of ** c’^roa-Xi 
c*o-oi'<J i nation ' i ntc^i'ixroXs l>o oni* oons€*.ir>Lisnx’‘Ss ““tiix- 
jK'iX*ni»i€' of Xfio x'osc*, Xixt- ooixxfoi'ti ixf? j^lovv of Xlio lo^ 
ill OUT* tiio 4xi:nl:>T'osia.l s^v'ootnc^iss of Xlio 

' ' ? Xjlt*‘<*t rioal tl\i>t, txn u It-r*4x.-iTitxXox*ial stil>- 

s-;t4\n<:-<', liLtxs l>«^'‘t*i>in<* rx cl V’^na.xxx i<‘4xl l,v cioliixitc* and 
lic^iicjc' j'H'i*fc’^c*Xl>' i nt x*ll Ixlc* j>li v'sic'ix I <*ntiX>’ " l^ooanso 
tilt* l 4 tx\*s of its 4Xt*tix>ns and i*x*»xoXions liavt* iicT'On 
fofj » m latod in tof‘ms of t oixiarx dvnainios, 

\t‘i*ifit-*d liv c*lc*ctT‘jt*al i-ji < I iat it m x*:x pr'-i'inic^ntj^. 

i ’jiii v\ <-* lio|>t* to ij txdc*j*st a nd iti t-lic* same-* vva;V' tlxx*; 

worltl / l*\i^>in T*t*|ilit*s iioldlv thixt < ^hi’ist.'s 
< 1 >1141 ni It'S I tH<^ s|>iriXna.l a.\ oi*ld : Io\’'c* is 1 iio 

t't >-t ji*tl i I ii» t injj; foT*<*c*, tlio fount x-rjiarX of n*' i t a - 

tit>n in t Ht* x-vorld ; sf and r-f-li^ion 

nitisX sn I >1 »lf ixit*nt <*a<^i:i otlifi*. " “ If t lit' sl^i^ixs of tlio 
tinit* tlt» not dt'f t*i iiif, tli**ix tlcfi'o is a nil iN' tarsal 
tlrift tt>vv'ai'tls tXiis iiifnttd att ititdo. ''X'liis dT”ift 1 
fall * ’'I’lif 3Sit»w IXt'-fonnation . * ‘ 'X' . XX. 


Xi.xxroy>e£Lns in y^ti^y^ssinia,. 

*N'/’/v A’/'c ^ fj / n icr , X^x" -AT*nold 

\\'t*irLliolt XXodson. l-GtiiXftl lijV’' O- T..€^oxiard 
I*f>. xfi -}- :2<>T -f- ::2X |»latfs. (l.iOxidon : X”. F'isiic'i- 

T ■n^vin, Lttl. (^KrrxosX IXfnn, X-tXd.), 1 nfX. 

^ t I^X" 1 IST XXO f >??>0.iSr was soixt iix Xo f*sXal>- 

' lisli Xiio fir'sX IXjriXislx C^oixsxila to in. »SonXXioT*ix 
^ His immociiaXo jjaxryxoso Ixc^iix^ Xo safo- 

‘iijat*4.1 tHo Xiiixid XXora,ix Xx-ilios axxd tXxo olojxXianXs of 
C^Vxlonv ap^aixxsX fiiT'Xfic^r x*aids across Xlrio 
>t>T‘<l<*r. XX is ajr»j>oirxXixxonX was a^.^rood t o w'iXli 
lomt- I'flnoXanco on XHo y^arX of Xlio TCXXiioyxiaix 
^tivcrtxmif nx, jxarXl^?" Ixocaxtsc? iX w'as a rofioeXion on 
'Hat. K<>vor*rxTxie*nX*s csayxaoiX^?' Xo conXrol XHo acts of 
ts own yjooy>los, l>nX larj^olv l>oxjxxnsc 5 of XHo ixx- 
?raiiifd and ixoX alXogotHor* xxnfomxdod sijsyxicion 
Xiat ail sncH. ay>y>oinXxn©xxXs ax'© syxny>XoiinaXic of Xlxo 
it'sii'f of Elnx*oy>oaxx» Xo irxoroaso Xlxoir induoixco ixi 
H<- and only ixxdigoxxovis ind© 3 p©nd©nX BXat^ in 

Wfi it-a. X'o add Xo Oay>X. XXodsozx’s diffionlXios, Xio 
^Xfioastid snsy>icion of IxIb xxxoXivos l>y Xxaving Xo 
NTo. Vox.. 
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©xxXox* A.X>yssinia fx*om XHo sonXlx XH© railway from 

dxxX>iXo Xo j^ddis AX>al:>a 'was no-X XH©ix coxxsXriXcXod 

as Xlior© is a lOjgond axnong Xli© j>ooy>l©s of ^X>ysslsxia 
XXxaX iX is froxxx XH© sonXH XHaX XK© wliiX© man wdH 
ov"©nXnally ovexTrvixx. XXtoir coxixxXry. X'*Xi© facX XXxaX 
iX Xoolc Xlx© anXXxor nearly six; years Xo ©sXaX>lisli Ixis 
consxilaX©, alXlnoxx^lx Xlx© ml©r aX Addis AIxalxa 
osXonsilily favonrod XH© y>roj©cX froixi XJxtB oixXset, 
is noX a roflocXion ixy>oix lx is fjonraj^©, nojgoXiaXing 
slcill, or doXorminaXion, lr>txX axx indixiaXioix of Xlx© 
sXaX© of olxaos exf Xlic* count x'y and Xlx© conXcxnyiX foy 
'Knrr>y>©aixs wdiiclx ©xisXcti. 

T*!!© x'-olxirn© is iixXoi'csXinj^ fronx a yioliXical raXlxor 
Xliaxx a scicntilic jxoixit of view*. TX adds very liXXlc"* 
Xo onr ©xisXixx^ Icnoxvlcd^© of XH© y>©oyxl©s, Xli©ir 
ori^ixxs, h>dit*fs, cnsXonis, txxxd occxxyxaXioxxs . fcsviclx 
xxxxxtXcrs arc desalt with. r4xtli©x* slcetoHil^'" . Tlior© is 
Xli© sanxo laoH of jxrccisioxx I'c^xx rdin^jf ograyxH icai 
fac'ts ; for ©xanxyilc, the slcctclx mayx y>rovid©d of 
JSonthern Aliyssixiia^ illnstratin^ Xlxc ronXes followed 
l>y tile author iix his various Joninxeys tliron^^lx 
tlic'* r*«»vintrv', is x-^ei'y inadccynaXe. A largc-scalo 
mayx sl»<'>win|:^, ©con roii^lily, tli© xxxaixi yihysical 
fc^aXnres of Xlx© distric*:! w'oiild hav© loixX iixX©r©sX 
Xo til© Xexet.. Af^aixx, f *ay>t. 1-iodson mentions XhaX 
of Xlie ©i^hX lak:©s in Xln? ciiaiix from I^ndolf Xo ^w*ai, 
foxir art^ salt - and four arc^ f r©sli - wator, somo arc*- 
infested w’itli crocodiles, some are noX. Why ? 
lie aslcs. W© cannot- saj\'', l>nX Ixad lx© y>oss©ss©d 
more* c*\xriosity h© mi|^hX have sny>f>li©d Xlic?; axxsw*©r. 
Id© iixforxns xis lliaX soxxx© Xrihes dw^'cllixig n©ar 
lalc©-slior©s do noX ©aX Xlx© ©difxl© fish of Xh© lakes 
and XriHntary sXreanxs, hnt li© offex's no excyxlanat ioix, 
Xlion^h iX would l>© of th© |. 5 ^r©aX©sX inX©r©st to l<;no%\' 
why th©se trih©s diffex* so xnarkedly in this x-esyx©ct 
from, S4x\", the fisli -lov^ixif^ fSa^anda or fCav'irondo 
in Xli© Victoria l^fyaixsca re^ioxx. 

Tsr©v*©rth©less, this hook w'ill xnako an immediate 
ayxyic^al to all those interested in this little-essLyxlored 
jxart of Africa. The-* ae-coxmt ^i'V'en of th© state of 
chaos aixd anax'chy w'hicli yxrex^ailed aX any ciisXaxxee 
fx'om Xh© cajxiXal iiyx Xo th© Xixxxe the anXhor left for 
Xh© sonXh- w*esXem disXx'icX, of Xlx© diflxcxilXi©s which 
he enoonnXered , and the ii'ksoxxxe aixd thankless 
dnXics yiexdorixxcd hy the J3ritish military forces aX 

JMoyalc--^ — nsX across Xh© border of Xh© inhmxxaxxiXy 

of Xlx© slax^c*'-makinf5 ^ Olxristian * domixiaxxX race, 
aixd the yxrodii^al waste of Xh© country’s w’"ond©rfvii 
xxaXnral resources, almost JnsXihes Xh© intervention 
of the ICnroyxeaxx yxowers, or at least that of the 
X^fCa^ne of X^ations. It should yxrovide nmeh food 
for refleotion for those chronic sexxtiment^lists at 
home 'who see nonght h«t evil in the inxy»act .of 
JE^nroyxe o»x Ahyssiixla. A, O. O. 
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Our Boolcslixeir. 

^h.€> T'htftrry c\f JF'u.n.c-.tion.’S €X- cfM</ 

'Th.^.orj/ cyf J^'onrie^r"’ ■» ^f'rt^Ar. J:i.V -15. W . 

JJ oL>sori . Vo3 . 1 . Third o<lit iori , resvisoti -thi-oiigli - 
«>ut; iuid ojila.i'^e'id , :xv -4- T3h. (0»JLriA bridge? r 

t-ho UlTiive^x-sit-^.^^ JPrfe»s, HIST.) 4/>.s. xicr-l:.. 

Tn::is t.h€?oi'y of fuTK't-ionfcj of x\ r«-al varia-hlc"^ i« a> 
fciiihje'crt of ffciirl^^ roc'ont. eitxfo tiod it^ iioce^K^sirilv' 
e?3C^>a,ridi-ixg txK iie-w t-hc^oroiiiM ixrt^. di6tc?oA,'OT-€^<l ti-iicl 
fjrosh g^iiora.lii3£tt»iotAs e^ffootod. Oo fht- oflioi* hiiiid, 
t>ho x'ofixuerrvonfH of ixiodorTX iiivo«t igetfiooM .ruaho fxii 
e3vox'-irxorof5t«irig domxxiid for r ige>ro*-it-« O7c«,miixa.lioix 
of fheir ixi 4 xt.ht?iiifxt.i<^al gro u rid-vv < jrlv . l-'ot* -thia 
roa-BOii -t-hx* rxiatlioxiiixl iosil j>hyBieis't e-taiirie#!. aiford t-o 
roixxaiix igixoraix't- of the^ ^>rogi-oBB of fiiiicdioii t-lioox'>'- 
T*rof. ilobBOii liaB an adnxiT*al>lo giff- of Inoid t* 2 s:|>o«i- 
tioiT of t-ho siihjoot of wliiierli ho ib a , mid the* 

roaeloT* eiaix folloxv Jiini Avifii eloliglif into roaJniB 
whioh nxav e»o<^a.«ioniA.Jl>* ajijxo^ir to I><*long to 
X>hiloBoph v*^x'athor than to niii t hernia t ioB . 

The* wooond <*<lition of V'ol. I ap^ioaroel iix 
1'’ho proBont, third c'elition, Ib a re'X'ijsion of tlie* 
Boerond. JVlixoii matte*r haB f>e^<*n aeleloel, thuB 

ex-tonding tho vohinit* l\V' 05 |->agc*B. < ’orro<*t iotiB 

axxd additioiiB givon at tlie* ond e>f rol. \vhic*h x\ ass 
pniiliBhod in lO:2<>, hav*e^ lieon ine*orj>orat e-id , hiit ttie* 
Tinraora t ion of tho «oo1.ie>nB haw 'w'iwol.v boon rc*ta ineMj . 
The* firwt four ohaptorw <Je'V€*iop tho |>ro|>e*rt iow e>f 
mini be'rw an< I we'tB e>f ^x-iiiit B . <''fiap- ir . in ^lart ie*iila r 
givow an c'XjiOBition of tranwtiiiit e* jininiie-rw ti.nel 
ordor t'S'jiow, <le.‘ve‘lo p<*< I aw an oi‘<le‘rod e>f 

<io<‘trino axitl follt>we*tl b>* a <*ritie*al el iwoiiBBion of t lie* 
v^alidit^' of tho tlie.Jory. fix thowo t}ie?ore*inB the? 
proof of xvliiolx iR liaaed on tho nxiicii-de'batcMl 
mxiltij.>lie*ati VC* axiom, the.* fae*t of itw xihc* haw l>o€*n 
pointod oxit- C'hajx. "r. iw de^votoel to tlier e'.exnwielora- 
tioix of fxme'tionw in goixoral, thoii* e*ont in eiit y , eliw- 
coxxtinnity, and ciiff<‘rt;ixtiation. 

The-*^ romaining throo e*lia|>te*rB are^- c?onooiax**<l Avitli 
the? the'*ory of iiitc*gration , whie*.h natxirally boginss 
xvitli tile; l<ie*iriaiin inte-*gral. J*rof. Hobwon e'on- 
Hidorw tiiiw aw of groixt intrinwie; itxi j »ort anoe* in 
analvKiM, anei tlio liawiB on 'vrliioli pra<*tioal eipjilto.a- 
tieinw of ifie? inte_;gral e;al<aihifs v\ ill c;oiit in no t<» re-wt. 
Tlie; we^etionw ele*aling v^ith the- Jtie-inann -Ht ie*lt Job 
inte;gral liavo l>e?oii re\vritte-n. eliwe-iiBBion e»f the* 

TfC'beBgiK^ intogral, wliioh now hexldw firBt plac_*e? in 
thooi-otieral in ve*Mtigatir>nR, followw. j\ e*r>nBiele*ra file* 
part of tho the-exry e»f itxt e*grat ie»n in r<*lation te> 

BeM*ie*B iw to bo fonnel in r ol . i* . The* |»rc-Be*nt x’oluinc' 
e?onc'hiele;B w ith a c*iiay>te*r oix n* >ii-a bwohitol v e-on- 
vorgent inlogralB. TJie; yirinting i« e^f ’c-onrBe* 

e*xoe*lIe-jit, and the- prie;o for a \%<>rk of thi.w iniport- 
aije3o iB not oxc;c?BBive?. 

Hmytrs : or KfUytrv of Cfi.<'mifttrf/ . f^y 'I-'- W. 

-feinoB. ('JVx-day find To-raonrow Borie'H.> HH. 

tJ..oixe_lon ; Kl<*gan I’axxl and f ‘o., htd . ; >how 

^ *xrXv 1 j . I , lixittei-ix a^ixel 1 zi’S, lie/ jxc;t. 

Kx:w tejpie-B a|>p4-al bo niuoh to onr inBtixxe;t of 

woneler aw what the; fntnro may havo in wtoro 
VVhe?tlic*r tlie* oT-e.^j made? by “ Olel ZVIeairo 

f>r by the; sol>e;r Btxiele*nt of «c;ie;tioo, *thoy invariablv 
attrac;!, anel the; mor-c* viaring the- proyilie-t tho groator 
JVo. 30t>5, Vox.. !:>:>] 


[axJX-Y 28, 1028 

tlio attx'actiojx . Tho avithor of thia OB«ay i« eortainly 
to ho e.;laBBe;d anxong the? nxoro Be>be?>r of the? px*ophets ; 
ho is caiitieixis to a dogre?o ; Ixo basos his j>re?eiiotions 
on proseiit te;neJe?nc*ie?B, and as a x'xxlo doos not voii- 
turo xnore? tliaxi a fow' paces ixxto the? xinlcixowxx. 
ThxiB, lie? is sure that low--te;my>oratxix'e? cax'boxxisatioxx 
has ooixxo to stay, and that liejxiid fxiols will bo 
xxiaixxifa<;tixi-eel exxi a large? scale? from e?oal and by 
syxxtlxosis from such materials as hydx*oge?xx axxd 
e;arbon ixxoxioxide*. JSnj>i>lieB of tixxibor will l>oconxe? 
oxliaiiste*d ; Imildings will be? xnaele? mainly of xxxotal, 
and bnildixxg cowts wdll fall wheai x'exofs axxd ptlior 
X>artB are made? l>y tlic? e;aBting of plastic ocMnoxxt. 
Ootton will xnaiixtaiix its aB<*.e;neiane*y aw the- chie3f 
raw xxxate-rial of olothing, and nitro-c*ellxxle>se? lae;- 
e^n«;i'B will gre-atly reidnee; tin? e?oixsunxptiexn of pxxixxtB. 
The author de>c*B neit be-lie-x'e- in the-- feitnrc e>f 
BVi^t.he*t-ic foods, at least of tlioso that might l>t; 
made- fx*om e-oal-tar yxx'oelnctB ; bnt he? axxjxears te> 
liaxr't- e)>,*erloolce-el tlie* possilxi lit ies of * xn incral ye^ast,’ 
vvliie*h XA as niaelo iix Cterimen^' elnriixg the? War, anel 
is now at tx'ac*t Lrig attentiexn iix t^re?at Tix'itain. TSIot 
le>ng age* si y *re;Biele'nt. of the? ^'Vxxxe?i’ie;aix < ^h<?inie*iil 
,Xe>e*ie'ty saiei t lnet. Avitliiii a <*e*ntnr>’ or txvex a\ 
slieinlei l>e* sible* te> supply the- feiod de*nl^xllds t>f the 
Aveirld thx-ongh m ie-ro-organisins av eirhi txg on niine*ivil 
yiroelncts ! 

jVlthongh the esssix* is we-ll A\'rit1.e-ii ami siigge*st i\ 
the*re* ai*e* a ft'W de-A' ia t ienis frcun tin* stx'aight psit h 
of Be*ie*ntiHe* tic*e* n rii<?y . < 'hile*an nitrate* d<»e-B ne>t sit 

yix'c-se'fit. me*e*t e>ne*-t hirel e>f the* w<.>rld'B n«*e*els f fu- 
ll it i-e>ge-*n on s f <*rt ilise'rs, bnt i>e*r c‘e*jxt <in , 

the* e.|nantit\^ e>f xxt me>wpln?rio iiit rogc-n e*onA'e*ri«*i f 
iixto tertilise-rs in I OlJti w’as anei n<ft. 

l.:i45,<MXl tons (the* Isxttcr total in<.Thides < ^hilean 
iiitx'ate*), anel no one* familial* ve^itli tlie? Miibje-et 
e-ould Inxv’e* e*xpe*c*tod at lea.st half as xniie.'h agsiin 
to l>e» fixe*tl in Hl'lio most trnstvveirthy «*slininte 

feir 151:2T is 1 , I ixxe-tric te>ix«. . xx-sse^rt if >n 

that tlie* ix|>jili<*tit ieni esf e;lie*xnie?xxl scie-nce to msitter 
is the* o/f/// e‘llie-it*nt iiie‘tlxoel e>f coxxt x*ol ling it foi' the 
ne-eeis e »f msinkinel xeill scarcely c*o»»xme'i\el t*> 

tlie* <ie*Aote«?B of othc*r braixeihes of we;ienc*e*, 

>it r u rry f /trf f m t' r t rtr/ j , €mrcjt/yftt<’€jri 

nnti JVI rtMoyt rt/ . f5y JF*rof. < JJ , .h"*. KvA sxin . f^|» 

X -+ r>zir>. (iVe‘w "^t""orli. : Mc?<j»ravi'- Will Tiook <’<» . 

Jne*. l-.e>iidon : Mcliraw-Will JPnblisliing <'<» . 

l^tel., not. 

^V>t KRie?^^.' antlie»rB liave- boon xrory acti\"^e* ^»1 kite* 
ye*iirs in the- y iroel ne;t ioix of OOTXX prohonwix’^e treatise*-^ 
on rsxrioias aspc*e;ts of strnotnral thc-ory anel design- 
J^rof. ^Swsiin, who is profossor of civil oxxgirie-crinti h* 
Warvextxl 1 Txii ve-rsity , is a loading e*-Xjponcxit of this 
Mnl»je?<;t, axxd the- jirc-sont volume is the third m his 
amliitie^nsly plaxxixod series of ^vo oxx strnet lira* 
c;ixgine^e*ring. Tho previona two volumes ehait 

mainly witli materials, but- tlii« tbird. eom*eiit riite*s 
on tho theories of statically deterrainatc fram«‘^* 
«tmje*txjrc?B, of earth' preisaitro, and of ma--'Ci»0 
«tme*tixros. i 

The? whole raxxge of what h* usually design*! *< 
grayxhical station im devdojpod in very ^**^’*“^ ^**' .'* 
fashion ; and tho analytieaf fficxothodxs of 
for all proi>l€?ine involved in thi^ dii^nasioxx of fii*! 
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txi'o c*le-a-rl>’' |,>x*oson.'fco<i . A. eiULolioH iei o£ 

rl<^v'o1oT:»nnt<?fi'it'. o£ Kt>T*ti.ot.T.zjrHul £oTr»ix» aiiL<i £bn. 

t-lno c%oonomic?« of: jBimjjlo t>i*u&Bos is 
iiic*lticlo<l . THo Mvi.i>jjoot> of imy>a*ot. is c?onc5isol3r ciis>' 
i:;tisse*cl, l>Tit> tlio cit»'t>€tils «tro nistiiilv ooixtxTiocl lo f>lxo 
iisLtr^l icioi^Ls auixci a-lloAva^rioos, <tx»xcf no rcsforonoo is 
i^isx«lo to 1 1^0 I'ooont- t/Hoojrolriosl wot'Iv of I^T*of. Inglis 
t»f C m I > ficlfijo on tliis t/T*€^txt.xnont. of 

oiVT'tli - j>rossn3:*<3 flioorios is vory- a,clo<xixat.o. «lxic 1 fHo 
tixitlior'^s trx'itioixl clovolox^moTxf of t.Ho various ^xriix- 
and ixxotJiods in tlxis diliionlt. snl^joot. is of 
valxxo. 'f’Jxt'*; Cilxa|>t.oi's oix ixxasoxirjy' sfriio- 
tufc-^s iiiflnclo sfiidios of rofairiin*^ Avails, x*icM‘s, dams, 
iiikJ stono fn*x*li<>^s, anti X>ros<*.nt- all tlio main y^rinoi plos 
f ro<‘ from t.lxo m islc'at ILtif? yxrofoxmditv* tHat> oc’ioasion- 
i»1l\ <-harax»t.<*irisos t*ro«vt.moxxf s of tliis snlxjoot. 

'I'll 1‘oii^lxoxxf flx<* <'Xifiro worlv, lilt’s anflior's fjcrasjx 
of is w t^ll tlis|xla>’-t^d , aittl irianv of liis sliortr 

f 'liit I >t < *rs ax*o modfls of t*on<Ms<? | »rc'S€*iitat ion - Ho 

I-: m^ii*il_v c*< >jtifor'X'»od vi'itli *^^*M*^*-^*'^» aixd liis do’- 

vt‘U>|»mt^nt • »f ai.fxtl oritioal at/tit n<lo fov\ ards fHoso 
tlj<- l>oolt witli a Ixijzli odnoatioiial valno, 

littfffftfi ihf ron </ ^ i t'^n. *tt CJirion.- 

f 'fi 7 h *f* r'l, J^iT* -f . .J . 'T'Hornson^ 

l*l». 44 . < <; Vi.niL>>r*i< l^c' ; At ll*o I ' n i orsi t \- I^ross. 

1 V JliJ-s-. <W. not. 

ill’** 1 1 1 1 t'?'€*stx*>< 1 ill tilt* * list** > vt*f*i*'*s ot* tncxloi'n 
ns to tilt' intiniixtc^ st rnt-tairc' of tlic* im i v'C'rs*' 
li }>*- t <*f 11 1 t'<> tin* iiiit Ik »rit tt*s of iiirton 1 ?oll<»-^o 

»' I tt ‘rf-^imr lin^ >*>ir d . *1. >ms« >n to <loliA-t*r, axi*! to 

I ■ nt V t'lsirf V I*r<-s^^ f*>r ]>nl >! isliin^. 
IS Ifc’tni’**, In tilt* art <rxf mixlciii^z: tlit* lit^op tilings 
pl*\ pliiin, jK*t iiiort'lv t*> 1 1 k' l^iroft'ssioxxal 

ic'iilitit* St < >x*l<.€.*r l*nt also to tin* t*< i nt*^t t t*ti %voi*JtX 
liH'trt*. J^ii’ »I . .J . '"PlionxMtii 1 lias ft'w* t*t|nals. it 
><*s n»>l sc»<*m so vt'rv' lon^ lio AV'as loading 

■* till* at-oiii into a nc'w worltl of olt'otixiixs, 

> 111 ill, 1 1* »w* ‘S’ t»r , “ “ t^a.c*ti < list '-OX' or* V is not a tc*rniimis 
It ii n nAt*tni** loaclin^^ to t't-inntrv" as vc*t 

anti lit* nt>w' inx'itos ns to aot'om paxx;V' liim 
ti i<‘;^ion still rxxoT'fj rt-tiiofo ami <*x"c*ix xxiox-o 

soiiiiitin^. ‘‘ lX.t'vontl flio iClc**trt >n . ' ’ 

* ins asioix of tliis nt'xv domain lias lit'oii niixtlo 
l>v flio disoti v't'x* V , tliio to l>ax^iss<>rx and 
iinsinaiiix ami to J’rof. f*. 1*. Tliomson, tliat. in 
‘rtiiiTi **ir<*ninst-anoos tiio t'loc-tron t*an l>t^^ tiiffr-aof od 
t'ViK'ti^v tHo saxno wa^’* as < lisoox^ox-^^ 

lii4*h iiiaN” l>o x't'^artlod as t*oixix>^^'**^ioiit arv to tHo 
.>t\ osta l>lisfi€*d fa-ot tlxat li^lxt iindox* t;<?rtain 
>riclitions t'axx lioHav^o liico a xiaT'tiolf*. T ix tlxis 

r'tiir*- :sir d. d. ’X’lioxxxson <loals xA^itli t.Hosc* xxoav 
SC-ON *-rios in Ixls nsnal mxxstorl^V'^ maimoir, aixd 
raxN-.*^ t‘« >r ns a jiiotixr’o, as oloax* as it is intc?x*ost- 
'»f tlio xv-a^^' ixx wHiolx tfiis twofold ooniioxiion 
t*t\N’«‘on ii^lxt axid onor'^^^r ma;y' ar'iso. It is trxxo 

3 at t-lic* plit’-noixxona can l>c dealt xvitli !>>’' *x xxietfiod 
^ aiiitlysis of do iiroj^lic and t-sclircidin^cx*- *X*lxoso of 
Ik >VN t*A'ex*. wlxo demand from rosearclx a i>ioti4rc 
1 lio miiA'crse ratlxer tlxan a set of iixatlxomatioal 
nat ions, will l>e very' grateful to 3ir d. d, Tlxomson 
t Jio f ascirxatixx|5 i>i<3tixre fxe fias ontlirxed so 
tlxt^se delii^^Htf 111 x>a^es. Wa may' add 
|a-t. tilt ISC' wlxo desire a more formal e 3 s:j>ositio*x of tHe 
teory Will find it in two matlxexnatieal ax>x>«*^tlices. 
>^o. 3000 , Vox-. 12^3 


jS7/t»t;/rxo ^ Wl'n^det^^ .* a AT I oti- tIvG. CJori.-^ 

jstr'uat'hcyrh^ crar/ 0^>*ercx/ x-ox*- cj/^ VV 

AT'i'rte^ TTr>i,st^^ fi.V M- - iiroxx|^lxtoix- 
I*l>. 402. (London : JKrxxost ’ Honn , l^td., i02T.) 
02.V. Ocf- net- 

'i''wi3 wliolc^ devc-tlopmt^n t of clc'clx'it' wintlirij^ in 
mines lias talcen jxlaco xv'itlxirx tlie com paratively* 
slxort twe'-rxty yeax-s. ddie metlxod lias 

I>rox’'cd itself tlioroxi^lxly trxxstxvort hy , and in many 
res^ieots superior to tlxc older steam-engine types. 
^'Ixo t^ase xvitlx w'fxidi automatic devices in aitl of 
control may l*e inct>i*|>oratetl in tlie ccx^xi |micxxt is tx 
special adv'antage, and comx^leteJy automatic in- 
stallations liave l>ec*ix designed in xA'hiclx even axx 
ox>t‘rator is unnecessary. 

Jn tlxe dalxorat^ treatise tin tlxxs sulxject. 

IVlr. Hrouglit on presents a vast range of x’^alualilt^ 
data on ec^uijxments of all t-y|_ies, designed for a 
xv'itle x'arietx^ of duties, vvliidi lie e-xcarnines and dis- 
cusses AX'itli great e-are and t Ixortmghness . Hotli 
tlie mt'dxaiiieal and oleetrical sides of tlxe system 
ai‘t' x-xixtiustxx'c'ly trefxted , an«l all tfuestions of type. 
j>erf ortrmnee. and cost ax-c systematically stuclietl - 
d'lie IxooL is not exactly a t/C*xl - Ixoolt on tlesigrx, t>ut 
it eoixtaiixs tliat essential and txceurate inforxxxation 
AA'liieli t Ixt^ dt^signt'r must not ignort'. It is at once a 
t-rt'atisc* ami a Ixoolc of I't'fex'encjt*. and slxoulti prt>x'e ixx- 
x^alualxlct to tlie engineering student., t.o tlxr* designer 
and manufac.'-turc*r , ami to raining <*ngineoring staffs. 

I 14 7Z'i4r utx yi.iv ii.fhi^ci’r ie: . Voir Louis de 

Hi'oglic-*. f^l>e*rset5r;t von l>r. Waltlier* Hec^icer. 
I:*|>. ii -f-MH. ( l-*<'xp»:ig : J\.lvacleixxiselxe V^'t'rlags- 

gx'sdlsdxaft m.l>.H., 1V12T.) gold marlcs. 

Ir is suffieient ex'idenee of tlxe ixxiportancc of 

iVl . dx* Hroglie's xxxemoix' tliat tlie tliree years of 
rapid adx'anee in C|uantum tlxe-ory' tlxat Ixax'o dapsexl 
sixxee it first txpjxearx-id, still alloxv it to Ixe repulx- 
lislxed irx the fornx of a direct translatioxx into the* 
<4c^rman. T***ot tlxe least recognition that can he 
made of tlxe author’s f uxxdaxxxexxtal coritrilxutions 
to tlxe suhjeet is that x’^ery recent xvorlc tempts xis 
to cjuery his stateixxexxt in tlxe ^xrefaee (SSx-'ptemhor 
3 1>2T) tiiat la constitution d’une tH^orie* oxxdula- 
toire de la xxxatiero daxxs lo cadre dc" la phy.sique du 
champ . .” sc3exxxed rexxxote t his oxa’xx conixxxent.s 

upon thc5 xx'urlc of SSehroding<*r axxd of Heisexxherg 
are most gexxcrous. 

^yVxroMcy// •T'cxdc f?*rar-/c ixrhxi f V:yfc/ m/ .' cr-/?, d 

<\f Jt in jFCrtn^m ^ 'T’Mri-e.sfcx x/., th^ G^oixi 

J , 3Fly IVlildred Oalxle and If'rtmcosoa Frenolx. 
l^p. xx'i -I- 304 H- 12 plates. (Lomloxx : Oonstahlo 
and fV>., Lt*d., 1027.) lO^. net. 

Tiit^ is an account of a journey made hy three 
mem hers of tlxe Ohina Inland Aiission vdio. staxrted - 
fronx C^ihixxa and w^ox-lced their xvay through M!on- 
golia and Ohinese Turlcestaxx to Siberia . TChe 
prospects of sucli a Journey w’*ould appal most 
men ; the missionaries xvlxo xnade it were xvomen. 
The difficulties, hardshijfis, and dairgers that were 
faccMii and overcome are not emphasised, hut those 
who know the rixute they t-ra veiled will hest appreol- 
ate the courage and end\xran.ce of the three ladies 
xvho xsvrite so modestly of their aohievement. 
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l^etters to ttie :^<lit:or. 

\^’X'hc IOclit<ir c?oe« Itolxl jfo»- 

ojpi^^i.ot'i.s €’.ar.jyr*mst‘<l ?>?/ /# /« corr€^2*cyt^€i.€:'f^t«. 

€o 'ret-vcm^^ ‘rt<yr to t'o-rr^sj^ortcl 'with 
the'. 'WT'itt^s of^ T'ejeictGel •i'thetn'teficr'ij.tts for thi.*t 

or arty other jocxrt of Tl^ATuntTS. JVo 'txotiec iet texlce'tt. 
of rxtion.yrri.o'ies c<>orxr*'t^n.leotio7t^.'} 

Tt»e l>IleTren®teii:» Re£>.ot;ion . 

l^icjE'Oi-tJtG oxx t^luo of «oioiniliific*- 

iotoi'owt- x'aiHoil iii flTio ( T'? atl' tr r. i*: , ,T oixo 1 i>4-0) 

otxti flocJ “ '"r'ho FtoROtioTX,” wc* vv'r>txl«l f^oiof 

oixt -tliHt:. it- iw uc^t- ftiii.jjff 2 :ostt‘<.l t lxH.f t-iio 1 1 tss of INTioi'^MX- 

Htoin Rxicl fiiw oo-'woi'kt^r's eoxxttot- l:>o ooT-i“of>x>ra,tocI- 

t €> llxo J0T*O««^TVt- fixx^o, llti'W'OV'^OT*, >Ar< * llRVO fxXllocl tO CiOT’l'O- 

V»ova,t.<i t.liom in tlr»o xKJxtrsso of nxitnox-oixM Rt-t-om |.>to< I 
ionw of v'xxj’ion^ t*>:.«.Tn|:>lo“« ; moi'oo'V'oi*, tlo nx^f 

fin<J Amtit’is rcooiit woi-Vc oontir-niK ftxat of >iri<^i*on- 

Hst-C'iri izx t-iii»-: fit'sliJ. 

Tri to tiie lo-wt y of IL“>x'. ZNiox'x'tix- 

lt*tt€M*, -wx> n»n«t y>oiiil- o»it tlisxt Ji<* inc*oi‘x‘oc*t 
t-litxt vt^o clf-KC-T-i tfio #mi|zy <ii‘ v'Mt.fx.lliK«.t iozi 

of tlifxlx€'n>’^!tiil‘>i*oxTiorlio>txxn frx>m «-lc'oliol «« «n xnx- 
oon vt’int-ionw.lit^^ ; t Ik’* tx<*tnxxl wc*nt<’n<r«* %\'txs-; : “*■ Tlio 

c-lxom iist-x*;v'' inx'olx^oci in tli<* c Jt* ln-t-ion of ti»o Ixxt-t-c'i* 

}-?nl>wt txixoc’* (rii|-»lioii;v'lcli l>ronio< lio>t*3L»\ ) ix of txn ttnoon- 
x'OTitiontxl t>’ 7 >o.‘” '’FIi*' T<’if«^t**’*iic^<» AA-Rfs xxia.inl>^ to t-lK» 

l>.N’ili‘t»lyt.io fi»Hitzn of axi l>v **-< i\i<‘o\x« R-llcxtlt itncioT' 

rtiilcl fjomlitixxnss, jxnci wo lliitxk. tixM.t. «,ti in tofj>x’€'t-*xtion 
f^nc'Jx M-ii n-s>4f=;tmjLy>t ion onii. jnwtlv oi’it i<*ixo< I . 

< >nT’ intox'x'fst iix tlio oi'js'wtxxll i^sRlion of < lij>lx€»njv 1< li>xi*on^ - 
o<lit>>cxxn W'R« <'-oiifin.o<l to t lie* f'\-icJc*nci«s of «t*iixilit>' 
of t rtn lx«t ixnc'O in «al<u »1 lolic* wolntion w 

irnyiliofi >>y tin* yxT<*p«.r'«xt ion of xx f>ic*mt«* in irif'cJinxn) ; 

«c*tntxil,v it 'vv'xXM t li^‘ xn nxlojKOxi.*^ <Ji-(tt‘i|»lie*n>'lm<'t.lx>-l)- 

« iie*lxIoi’Ofiio>c.«zi tliwt v\-xi« <-r>'Kl« 1 li«o< J fz-oin fxl<*oiic>!. 
Tiniirt OUT* «.<imit t<'<l wlip in ImtiHctrilzinjoc xxtx ni>«t m<*t. 
r>f tlxi* |.>*3|>oi' !>>' IN* it*x’<*nwtoin, mici <lirl ixot 

in H.nx NV« V' clinttirt t in* 1 1 K'Oi’i* 1 i c.**xl . 

'J''m*nin.pc novx’ tin* nifxin <|nt*Mtion micl txilciixj^ 

i><*nz,o>l oliloi-itio tin o>:ftiiipl<* to f *xi*ilit « t<* tliss- 

c:ii?s«iori, ^*5’n''i’onHit <*in oon.'-<if lox*.**? t-imt tlio foncition in. 
€£n€*Mtion t «ki*M pltn'O in Mc*c**ir« l«.nc*c* A\'itli tin*- oiyiiHtion 
(eir), wiiil«t W€‘‘ oontoncl th*it t li<-» y ii-cpctowjs i.-* i-t*j »i'c»wont.ocl 
i>>* (h)^ follo^e^tf-tl i»X (*^') x^ntl (c/>. 

miCIO . C J XMnC O . H >?_ <«) 

X^iiC'O . C'l ^ T^ixCX) . f >f rST^ -h >IC’J {h} 

HC^l ^ ( Il^t J ^ ?sr_ (c ) 

l^lxCIO . OHISTa t UrCIl -= l^liCX3 . -h USTg (rf) 

T»li0001 4^ SOT-lalSra riiOO - ("XUSTa i OUgOl ^ TnT* (< ) 

ft- w*i« oh»-i03rvocl in wo j >Rj*«-t o o3ic|:><5ji'ixzion t« t-lia-t tlxo 
z*tf?n,otion (e) oooixt-t*ocI rnnc'H toot'o i-«,picll.v tlixxzx (</>, Rnti 
tll€^l*ofoi'C' -wllOZl t>€^ZX5iO>*I oJxIoflcio iw **.Gl<lotl to liiiXZO- 
Tnotiixxne tl^o pi'oooww iw T*oj>r*o«G''ntocJ X>>^ (.^ ) a-ntl (c) 

zintiJ a-11 tlio cliaaionnot-fiano iw nwoci nj>. H^ixo e^cyna-tion 
(g*) tiixiw tiio not rownlt wlit^n the* oiiloricJo 

iw pjraelxiall v azIiJoci to tlio fliaacoxnotixano, vi'lzatov'ot* 
tJxo I'G'tlativo propoi-tioTtw of tiio roayi^ontw. XOryization 
(<'} al«o ro|>rowontM tlxo j>x*oc.*ofsw wiion two or* ztxot*o 
T noli*C5\-ilax' ^>i*oy loi'tionw exf ciiastoi not Hano a-fc*- Ixi'oixgfHt 
into v€'«'Otion 'witix ono rnoloovilax’ jxropox-t ion G>f tlio 
olxlorieio xiexcltM* anjy' oonciitionw. Tlxat iw t-o «a>-, vx^itlx 
an *'3c<30«K of ciiazomotlxano, it rnalcon littlo <::iiffox*onoo 
wixotixoi* tiio crlilorido iw aeleiocl to tixo cliazoxnotXiano 
ox* tXio dlia. 2 :;oxne*t.lxan<* to tiio chloT*i<Xo, and the i>x*o<lxiet 
Ae’ill iie tlx<i dixxaio-lce=»t one, IN3’it*x*enJst-ein ±xxx«, Ixo-w’-evei-, 
y3x*esox'iixed the nwe of an e^coewM of liiasconxetliane for* 
the px*epxxi'at ion < *f ss^evex'al eiiloT’ometXi.vi hetonen, 

Tlic? nxo»t iixt,G*jt*ewtin| 2 C cawe xxviHew when diavi^oxxxethane 
(1 xnol.) xw add<:rd t.<^> a Holntion of hensaoyl 
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chloarid^ (1^ rnol.). 153c^,>ex*ixxxent« aloxx^ these linx^s 
have hoo-n coxidxicted, .nf«tn.^ as the solvent anii>>'dLx*oxxs 
eth^Nx* axxd also ethex* dxded ovex* calxsium chloride ; the 
results wer*e sxxhstax^tiall.v' tlie same in the two oases. 
rjPhe diaa&ome thane was v'ei'.v rapidly attaolced, axxd 
oxcaixiination of the products after Iceeyxirxi^ for one 
hoxxr after the xsessatixxix of t-lxe visiVilt^ evolixtioxx of 
nitx*oy:?on showed that. the,v consisted chief! .v ditxs&o- 

acetoyihenoxxe and a little^ nnc*}iaxxyac^<l Ixenzoyl xdiloride 
to^G*!t.ht>r w'ith a voi*v small y^roy^iirtioxx of cilxloraceto- 
pfic^ixoxie. 'fliis yii'oves that (a) is not thi' prixxxary 
actioxx and that {h} and (c) ai*e mncli xxxorei x*apid 
than (</>. 3''he a.xnonxit <*f nnclianyacc^d ta*na!;t>>^l 

chlox*i<lc^ w’xxs, liow^ev’^or, less tliaix half that tirij^inalj^ 
ixsed, an<l theref<iT*t* th<* t-ot-al x*esixlt is snrnmai-ised 
not l>;\’ (r> alone, l>nt hy (r) axxcl ih) in xx <!€>j't>xixx 
i*G‘lat ioxi <lt*t.<'ti’miix€>»d hv tlie cone 1 itioxis. C -l<^xxx*l,v . (^>) 

vi'ill he follovx'ed in tla^ c*onrse of t.imx’» l>.v tlie slov^' 
i*<*actioi-i (d), xxxxd tlins tlir*, >'i€'ld of c^hlorxxct* toplienon*^ 
will l>t* the lii^her the more efft^eti v'el x-- hensco^vl 
chloride can comyxiitt* h h;v^<lroy<en chloritlt* f«^»i* t li«^ 

dixxs^ometlixxTxe that x'liters t/lie* sx'st-em xxxxd als«> t-lxe 
loixyjrc*r the time*, xip to a. limit., txllo'W'c^tl for tlie cem- 
pletitin of th«' rG>xxctiG>ix. In t-he> t*arl.v stixpf<*s of t-lie 
xxdflitiGin of «iixxs=.omx*t han<» (1 mol.) to l>t*iX5r.o>'l cliloi*i<lt* 
(1 xin»l.> the* i*at io of t.h<^ c< >xio<^ii t i*atioix of t liG^ a<*id 
Gshloridc* t xi that of lix< h*oyjrc*n tthloride is hxi-j^e an<l tlicf 
onl^’ imyxirtarxt I'eaclixm is (/>) ; as the xxddition pro- 
c<***tls till* eon<*<*iiti’iit ion x>f h\'« 1 1 *« ij^en c*li!<iridt* in- 
crx^asi's xxnd tliat c>f tla* aci<l <*liloi-idx* < lin Liiiis>i<*s. an< 1 
sin<*t* (c) can hc^ sliown incley><^n<l«»nt !>' to fr>i’ a \’ei*y 
facile xxnd T*ay.>i<l rt'iaction, it < »<,*<*.tirs t<» a an< I 

yjCi'ea.t**!’ x'Mti'iit iix t hr* eoin‘sx* of t h<* y>ro<*ess r>f admi?c- 
t n i*e . 

'I'ln* ohsel'^'x*d in imt*r 1 iat ♦' e\'olnt ir>n xif niti-oj4<*n is xx 
moasvire, tlic*n, n<>t t >f t li<* foi-mati<vn of <*l il<>t*a<*<*l o- 
yihononr* in xxi;eoi‘< Itmc't* N\’ith (a)- hut r>f 1 Ik* x'^ch-nt to 
wJiix'li t lies tinxxl of eliloi*xx<^t*toy >li<‘rx*>nt* !>>' {h ) an<l 

{ri) fixlls sTioi't. of tlie* t-lief>r*et i<»»xl, 

!-'n<lc*r f a.x*r>xii‘al>le x*ond i t ixms w<* Jixiv'x* ftninil that 
tlir* yielfj of e}iloi*a.<*eit.oph<*rir>n<*, nltimat**l>' < »ht ai na >>lx* 
from he-nzixiyJ r*lilorixl«* (1 mol.) xm<l € lixivixan**! hane 
(1 mol.) li.v slowl^’" xitlxlirij^r tin* lat-lcr to th«* foi-nixa*. 
xxncj xxllowinf^ moi-<* tlia-n tx\t*lx*€* h*>ii»*s ftii- iIk-. com- 
yiletiotx of tlie sx^x*cn»d yihwst-* (</), dor*s not. f»x.c*x*xxi !> y»e»‘ 
rjix'iit of tlitxt tlit>x>x*t^t ixta 1 1 prissitili*. ; tliis x\'xis t‘st i mtxt-e* I 
hy a.nxxly ticxxl methods xnid re|>i*r*sr*iit w a mxiximimi 
fxir this j >r«>cerl ni'c*. On tlix* tliex »r<*t i<?xxl Viasis oiitlin4*tl 
xxhox't* xx’cs anticijiate tlixxt. iisin^ et|\iiinolt^x*n!ar yxrxi-^ 
jr>orti<3ixs, tlio oyxtimnm c*ondit.ions, (i) fox* the yirxxhix*- 
tifxn of a hi|;?h x*iel<l of diazoa.ce1 oplienonx* if the 
firodnct is -wox’Iced ityx aft.t*r a, short time*, aKX< 1 <ii) for 
tlic* y >i*o<inotioix of crhloi*xxc€*topht*non«^ if mixt nx-x* 

is Icopt foi* marxy hoiix*s, should hx' x'eachx^xl vw*hr?xi tlx* 
x*x?aj?ents arx? mixed as ra-y>idly as y^ossihle. This yyivt'.-i 
the host olixxnoG* for (fo) to yix’oceed to comyxlt^ fcion 
hefore (r*) caix stiy><^x*v«»n€^ xxxxxl cause loss. 

Wliexi diassoxixethaxie (1 xxxol. ) vx*xxs axlxled to an 
etlierexxl solution of hexizoyl clilori<le (:2 mol.) it wa-^ 
foxxTxd that x>ixe - half of tlie hcsns&xiyl chloride w*xis 
unacted xxporx ; e^vixlently the nxain x*exxction was (h)~ 
ICvc^n in this case, liow'ovex*, the yxi'odxict isolatxjd after 
Iceopixifi: ovei’ixiglit w^as a xnixtixrx.i of c?hloracetophenoii*^ 
anci « liaasoacetophexxone. 

WT* are in aj^reerrxent witli the view expressed 1».V 
Arndt thxxt the course taken hy tlie x*oactioxi xnay 
depexxd oix the coxistitxxtioxx of the acid chlorixle ; tlii^* 
applies particularly to conditions iiixdex* whicli i‘*'- 

txcttioixs of the tyjxe (tZ} assxixxxe an imi>ortant r6le. 

Thus we know that aliphatic diaaao -ketones are ixxx»i*c 
retxilily decomposed hy acids than ax'e the dia^^e- 

acetophenones, and, on the other hand, the diavs'** 

ixitro-acetophenoxxes are pai*t.iotxlarly stahle. 

The exi>eriments on which the ahove analysis 
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28, 

l-ifiLve* l>oefii jjerfoi'ZJnLOcl i« oolif«»l>c>jr^t:*i.oJaL " 

Dt-- Cl* Avill, iC. i^Bf ^iH.oi>e>c^ , 

>>o inoli-icieci in. » sn'fc>sescnLie>n'tt-3S3tn'l»lioM,t.ion. 

. 3fc:iJR.>v^x>jr-^Y- 
T^. Ptoi*xi!^soisr'- 

XJixivetX’siCy^, 

IVIa-nc ixossi'fcor-- 


^djusesxble T^leedle 'V£al'v'e X^c^ixlcs . 

A. ssyv'X'iKTf'jVorrciK.'x^ txd j vjwC«.lr^lo xxfr^o<llo vetlvo f<>»* fc*,cj- 
niitiiixg; a. «nia.ll cion m+ «.ti X. flow of jafass info a 
<'>LljanwCe'<l vt*.«wc'l ik cJifTt<-iilC Co mal<o. ^ n oir»l->€».r- of 
iix^onioiis 1 iav«5 cloi-toT'il:>orl ’vai*ic»oM 

lu’v-orlsioi'tH.^ 'T'i^*'' valvo Miionl*i olowo oj>o»i 




f ."/\ I*%i€-x t»r Moiirix jzlri'^rt till**- i»l>4»i»t. 1 iiJi tl ijj in«*t fi*. 

'v.iInc rii.i(1«* 1»\ <lra^v^^»*«: ri <*.> j*ills» r>. I'iiiti- 

« >T 'v\:ix*-<l itt |)< >Mlt M >11 , 

, V.ilAt' iiii»4l4‘ t»t *"«n>ii4'r -v\ irt* t>»i*<T<‘4l l>> 4lii>i>iii^ f«n<>c'€‘K«i'v «*!>' 

ttl ]t4'|4 I 

r4»4l l4.>r i*i4.>’\'ii»jjr H4*4'i.ll«'', jC>\s*4*il t«» 4.*t>i >i>4.*r nt Jt. 

t'f*, «»f 4-4 »i* 1< |4» (.'iii4l4* ttxl. aiii<l *«> iiK^i't-iir^ . 

/f';. ■vi«T4-iii\ t4>i ii lij; *» ir- 1 itjli t !^<*4xl :tr<>itii4l *s,'f . IM <*rt*itry Iss »i 

l>4*t\\<-4 Jl IlllljUTM y*, M4'» 1ll44t l>4‘ 11h44*cl ill 4X1»V 


X-'ICS. 12. 

I'^rt-x 4»r >1«>ii4ix t iil>«‘ i*t»<^>iit I c'lii. ii> clij» 

V. I.oilfj; V'Jll^'4.’ 44M III C1> «l>c>v«*. 

A, N';4l\,4- Ii<.‘<>4i]4.‘ Hittiif* «« < 1 >- 

f . 4*ll4l <»f I|«>«->(il«> <-^>1 H*!.'!* r4»4l. 

/>. wolticToil t-o 

"'J', llfilw- l>ruH» rc*«t« r»Ti y>, i»4 fic-lil <*oiiiil»r4-K«4*<l 4i»£4k.iriMt. 

f-ollitr iri 'turn i»xi»lic*» n«iiiinf4t- tl>€} yoKi.' 1'. Y«»lc<‘ i« 

iriK4*Tt*-4l 4*^'. 

II \ Wirifli i€>jr J*>vvoriri,K «r mi»lnja; noocil**. 


C'lG. ». 

I*vi4*x or Aloiinx hv*!-'****" lirtil' iilnoiit- I f> oiii. in 

r-olliir titrm‘4.1 t'.iirotifJEti 0*» , Hlio'wiri^c fli<* i»o!si1 i4.>ii ot yoico I". 
X'ail'v*' i-4t«*iii Xfir**« ufc 

Mni>l»ortiriji ociHn-r «**rt.tv«*cl ot» in izlaws^ 

Hi follur, »n<1 i>ln -tlirotiKii n<*^^<1lc* »^t«*ni. 

^tmi tr» ic*'c>T> C'olliir froirn txirnlnjr, liiHcrtr-r**! ttiroiiKli. 

l-'int 4'nl»».rj3rc’i'n»*nt iilown In Xnix.' ♦<> «Iloxv |.><>lTit<*r /y t-ct Rwlnji 

vvitli imt. A in liitirif]: nt-o<lU' Htc>in f’, linlnrKornont <*«.rrici» ». 
tm oTitr-t^r c-lrt-«mforenf«», 

N ii>i»lc' for iiiHorl-ini; imint/eii* . 

^nmiiior wrfnoli. 

v\'iii«-H for eiiKm<lniK *ii»i>or t;Tnl of «i>«.nnor wr^nc-ii in tnmin« nni 


lt».vl\-, x'oC it alxoxjlci Ixavo xviclo ran^o- >xavo 

dowi^nocl sxxolx a. x^^alve*. 'I'Ho icloa ia xxoC 
<'w ; 4»,nx oi'i^ixialit Cixat. tfio clovdco may Ixavo lios-* 

V i«i t-He* moolxaTxioal airi*an|2fe>i»xe»nC, nriitoc^ 
oi»\j>loyiiri.jar voT-y lonix anci o^cooodin^arl.V' nax-x'oxx’' 
ar-o tiesfoxxriclx clo»orll3ocl. TTix^** ojrtlcsr i« t-lxat, of 

hi .1*, Vrtcna.,*’ i>. &1 ; XXoX’fiC'lfl. ^W4fr. •XoMr. Afcw*-, 

pi. 112, 1... at>l ; 1«20. . 

No. 306S, Voi4. 122J 


inox'oasinj^ c*.oxyjjf>l€»je;it.y . ^171x0 ono adnxit>» of >>olng 

c al i **>3raCocl . 

<1) Tlxia acf j vawtalxlo loal«; i» vc=*i'y «inx^xlo. Jt xx'^a« 
sxxjg>aro«t ocl anci f^on^tmototJI l>y 3I-- E*. <4ax*noT*, ^i'a<1xiato 

atndoTxt. in ol€?oCri<L»al orx^ixxooi-ing an<J x>lxyfSiic 2 «, and 
x\'a« T-ooeaxCly n«od iix onr* laboratory in tbo deitornxixxa- 
tion of y>nTn|:> mjxoocIh by tbe* jxxox'cjnry yxollot xrxotbocl.** 
Tfbo OMMontial j>a.rti=i aro wliown in 1- 

Jn ooxiatrxiotinp; tiiiiH valve* (and tiics txvo tbat folloxv) 
oon«i<lox*ablc5 c;ares imxwt be* talcern in «oatin.f 5 tlie* no^dlo, 

Jt i=eb«>tild be* f 2 croiAix<i in xvitlx roxi^o b<''for€? ^>lac?in^? tlxe> 
valx'e «<5at in jxowitioix. C>bx>^iotJ«ly tlio noe»cilo in tbia 
forxxi XM xi.dj\x«tod ixy Ixand. 

(i2> ’' 1 ^ 1*0 aoooixcJ foi-m of xxe*o<llo valx-e^t r<‘c. 4 nii*oK a 

little? more? efai*e* irx M,MHi-blowiix^- ’’l^'lxe* txd j tiwt xixorxt 
e>f tlxe* n«?€?dle* i« aoooxnf >li«bod by a wtiff ac-t «xat€?d 

l>y a vx^iiicb. Tlxi^ valx’-*? xva-M de*«i| 2 rne>d and C5on«tr »ic?tod 
by rrxe? xx^liile* at t be* < ^ax^'^'ndiwlx X.*aborat<>ry , (Jai rxlxx'idgce*, 
axx<J dtn'in^ tlxe? |>M4>5t >^oax* xva^s nisesd by T^rof. ti. I..-. 
<’*lar‘l-c, of tli€? T " nix^t?rwi ty of XllixxoiM, irx oorxxie^^ion xvitlx 
a H Mxldinpr-tSies^xlxal in fxai^s-t y}_>e» diffraotion .?C -x'ay txxbe*. 
*'J'’bo j>x*o>»«nx*e'‘ \x*aHi main taixxod ooxxMtant at O-Clll mm. 
of mox'o-xrr \’ foi* ix^rioclf^ e>f />0 I^iout'm on €?ont iiriioiif=4 
x*nnj-<, rx«in#i2C em or-dirxary tx'^iio of m€?T’<*ixT*y x^n|'>e>nr* 
}>ximj> wiifXfioi't*'-*! 1>>^ rt < 'oxxoo - i“l >'X-ae; oil j>ixm]f>. 'J''bo 
e'x.'Hont ial fxm-t « are* «box\^n ixx 2. 

'X'l'xi« x'alx'<? nc>e'<llo Moati-i tiglitly, < I r>*j >«?nr J in^ on X lio 
«t ilTxi<*s-4« of tFit* l>f*a*^M «fxx'ixx^ K'ot- tliiM X'l'^aMon 

till* xx'incsJi 11^ wlionld Ixt^ ma<ic? j*atl»c'-r r*i . It iw 

x\'t^ll 1.0 maWc'^ tb<> w<|viaT’e»d a| >*>i't ni*<'. c^n tx|^ tlio 
x\’in<*li i*o<l af-? wliow'ix irx iriMtc^axl of ^ilatrixr^ it- 

a,t lb*'- eind of tlic- ^xln#^:, x\‘lit.-r«* t.bc» at r-aixxw are* lialilo 

to <'f*a.<*-l%: tlxe? lajlrxaa. 1 ’^ae- a ationt jjcratie* of xvbit^' lin**n 
t ln*e»>ad . 

(3) ’X''li*‘ tliii’il form of axijnatablo lei^alw <.liffe*ra from 

aoeond in t be^ x n<'< •! »an iam e^n jj >lox’'e'<i 1 f < >X’ I'ai^iin^ 
an<l loxve*t'in>a: tlio ne<-*cllc*. T'bia m«»olxaniaxn ia aWe^tf'bt'd 
in in x\'lii<*Ji tla" loxx'or |.>ax't/ of tlio x^alx^e* ia 

t>milt«.*<l. Ai-i in X'-i^a. I and li, t Ixe*- eoixat r i lot-ion ia 

iiiaclr*' «*!t*>*xr' 1>.N' i*c*.f < *retn to tiro l*-*f tera aaai^no* I lo tlxf* 

x’ai'iona |>ar*ta of tli<» fifinri’^. 

l-(e>ft'ri'in^ to K'i^JC- 3, tlie^*- ni>i>e‘i' t^nd of lire.* x-alx o 
atom, t-bc' yoln*, t b<' an| >j[>ort in p: eolltix’, nnt, an< I a|xanm»r 
x^'r<•nc•lx a»*<’‘ aXl of rxxot al (|Xi'ofox*al:j*ly lirxxaa), an< 1 t-lie? 
romain<lc»r ia r>f pclaaa. ''Pin' x^a-lx^'c* atr-^m mnat mox'^t' 

fre'c-lx' tlironpcli tin*- prlaaa cirollax' C'^ and t-bronprlx tli4? 
liraaa an|>|>t>i-t inp: ctollai" ’"Pbo nnt -.d x*oat a otx Zlr. 

'■I''b«'- alot abonid l>€> of aiTflic*ie>ixt dt*|xt b to alloxx’ axx 

ove-rall xijx-and -doxx'n m* >x'€*n loix t of tire-* x"'alx"<' atoxrx ZZ 
of abont 1 c*rxx- Tbia xx^ill priv^e* a xvido I'anpre*' t>f lt*alc.a. 
I^y xrxe^axxa of tlie' |Xoirxte>r' ^Z anti attac^Jic?d ac*al<^ airy 
ae*t tinfaj xxra>- l>e* i'e?|>e?ate*d . 

l^inally, ’ tbe* anooe^aaf nX o|>ox*ation of t-be^ar? le^-ak: 
x'^alx'X'a, trajre^oially xxlxe?xx tx minnto le?alc ia ei<*airt?cl, 
dojxoncia rijxoix tire? oai‘e> nat»rd in dx*axvixxp^ iixto alra^xe-i 
axr<l «oa.tinpf tlie^ lonp: noc?tlle? valve*. 

C?±tAS- 'X’. XxL:sm:»i*- 


I^^aXxoratory of X~*byaica, 

X'^ni x'e*r»ity of Jllinoia. 


TTlxe Vcslocity C3c>«fSldont: for JBinmolocmlar Reaotlone^ 

in Solution. 

Xtst a It^ttor mxelox- tbe? abox’^e? title3 in ArTtrit-K of 

3\ia>' 12, tbe* ixxt ox-cslxan^^e? of onorp:y l>otwoe?rx »olx-oxxt 

and diaaolvod x*oa<?tant rnoleronloa ia diaoxxa»e*d. Tlxia 
xnattoi* xx'a.» oonaidorod in a jLia-nox* esxxtitlod Tbe* 

ne^ixzylation of Ainixxt?» : J^art 3,' in tiro jrowr#xn.i oj" 

OT3 ; 1020. If aotivate^el xnolo- 

otxloa of aolnter ax'o desaotivatoel l>y oolliaion xvitb 
solx^e?nt xnoloonloa, tire* lattor molooxxlesa xxray oitlxor 
aocjxiiro a big?boi* volooity* or' bo tbonxaolvo« aotix’^atod , 

» Ka-ve, t&xrf., v». 'A«2. 
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jsr^ or 


CJri:j3EL.Y 2B, 1Q2S 


<-> 1 * lioi ioi 1 jrjt»*»v' l>o» on , fr>i- t lie’s onox-i^^y 

fj-t>ni tlje'' ficiU TnuLfest. g:<> Motnesw'hor'O* ''.riio 

Tnoloc^nJ<*w of t tio .*%ol’\^e>rAtv oti-nnot exoCj[x:iix*o &. 
v’<*lr>oit>' t^lio t om of 1 l^io Moliifion. i-isow- 

X cJo nof Icrio’VA' W’^lio'fc-liioi* -t-lK'jr'O iM 0'>c|30i*tm<=>n.’fc*i.l 

c*A,^icie*n*M:* iix of tlxiH - it* to in 

fx 4iii|nci«x,x*« to l*o tH«.x.t if iw<>l«,to twe> 

t»n*- oontxxinixi#^, l>o»xz<»no, xnxcl tlios otlxeM' 

4x «e>lntie>n of «- x'otn't.nxjx: «xx liMtaxixoo wnoli *x« Ixons&^'V'l 
It' in fll^n f lie^ tontj >oi*4tttn-<^ of 1 . 1 x 0 Ixxltt'j' 

i^lioxxlci x-i«o, Tf t>x<3 i*s tfitxl, xn moloo-n lof< 

e*f tl to x'OMtrttJTxi. nixwo i'll tJxi« c^txoj*^\' of 1 i*tx«x *xt i o n of 
tix%' «olnto 3noit’‘C'\ilt’->4, flxon tlxo |->OMi*t.ioi i ie-s s-tn/i^iJCOist fsei 

1 >>' 2VIi-. X^onit^ < IM a ^’XT rt j;?; , iNInjs l;2), xxxmxol^', 

tliixt iJxt* otfoot of llm llxii'tj t nolt'fii t iit* Mt>l voixt , 

t^lionltl j>i*o>->n I >l A»~ lit" ipkf^ of 1 on tic*ti s' nl itmnl 4».« tic'txot ix'tx - 
1 it>nwl , 

Xf it iic* itM«tmtc^t.l t liM.1 tilt' xxo ti vtx t ot I >-»olnt.€* ^i"V'Ofc> t4X> 

it« to tllO fSolX't'Xit fc>>^ 4Xt_*t i V' txt ixA^5 tilt” sHolv't'nt 

xne>Jo<*nl*r*}~;, tlit'ti, nnlt'MSi *xtri«inno tlieit tlio r nxl iozx 

* >f MC'l-i’s. «totl *-4ol x'fsnt. j 1 lolt't- ixlt'M iis ii|>iw<^t i>\' tlit" 
eif tlxo >-v<*ltitf <n' t m 1 1 , t Ixomc' ax<*t ix'tx tt *< I t'^oltilt'. xnolt'- 

c^uloM Ax-jll I ii'e'xi in »4X 1 >1 MC>e»n€^r* t>i* Intt'i* t i‘ni ij-sf oi^rn tlioix* 

€'nr-* 7 -^\ to tliC' foi'in of leixxt'tio t 'tio n.ncj t ht” j>o.'-^ition 

xv'ill l>o l»o*for*t'. \\"t- otm c'onKicIt'X* mx *»<’'txiixl 

C'M.i'i*’, ix |ixti-t* .‘-!ol\'c‘*nt , fox' o?w 4 nn|»It', 1 >ons«c.onc> txnci *x. 
5...olnti<>n .'sixc'li ax..'^ l>on5i?:jy'J 1 >x-t>n » i rit" in lx<»n>^t»n«'. 'X'lxx" 

^>AiT*o I it'n^^t'ni' xvill <-ox\t*xin ix foi'txxin fn't >r>i*t.i on of 
Axo t < '<1 TnoJlt»<rxxl«>t-t, t ix<’> |:>i:-oj>t >x-t J € jji Ix'iixjtz; ^T^ox-ox-notl 

l>x' 1 1 io xi>in»;xl i’€'lAi.t j t> JX. Xa^ tlaiw | xoT't-ion 

xxjxMOt tlio Axelti ititxn of llio x*OAxotAxnt I l»r*oini<lr* ? 

If 'vx't* > on to oonMicit'i* tiio <*etMO <“>f ax ><oIittiotx in tx'lxiflx 
l^i nie>lo<* nl«i* I’t'-ttol it>Ti ik Axot n axII txxl^in^ tXioxx 

tilt* AAft i N'A» t oc I I'OAXt'lAtnl- j noli'fnit'.'H iXT*t^ t.l > jXt'An'- 

irxfj^ fXi~i ix r-ofisnlt of tJio x'o-Axt*-! iotx Axntl 1 1 to tsolxito t no}<^o.xilt'.*-i 
xxi't' xiol , oxxc^ w'onlti o>r|>oc't tfiAXt tixt^ jxxox't* | >i’< > I >AX.l>lt^ 
cJii'oot ior X f < »i* i i xtOi'olxixn#^« ^ t>f e-nt*i'^N’ 'V’V'oiittl Ixo fi'ojrx 
wetJixtt? to x'«'A3tc*tAxnt?^. 

'‘X^lxot'o i.-^ AvniAtlaox* c^not'ition ax|> jxoai r« < 0 rxxo 

Mtiii o|>t*ix Axntl nnc‘>i:| tloT't 5< I . Xte» it j nwtifi Axtilo to «.'-j«ntx>c5 
tlia.t. tilt* rmmlx*!* of €xc*t ivAx.t-ocl molottxxlox |>i*«*«ont iw 
Axotmxllv jKiv’-on 1>>- t Ixo oacf xi-oMssioi x t ~ /i'. /fy in tlte* 
of t'on A^">1» ‘3 C. *<• s=^a il>«tAxno<^si, of it xiot 

tlxix-t in ^.ixxclx tjiXMOX on^* n tAXjv' #JCC»t ’vx lnxf inAx;y Ixt^ <1« '..•.4C‘i*il>t‘-<l 
Axw olot^li’on t AXt J tox rxA'i'iMtn , wit. It t Ixx-* *xot i x’fx tt*<l AXTttl t lio 
ox’clinAX.x'> foi-nix in inof*t> ox* !<*•«« s-;t Axlxlt' c*tj nil t Itr-i iixxt ax>^ 
liAXi^ l>ot*n t3<l l3>' X^Ailv' ? 'X^'Iio r>T-<lintxx'>- oejoAxtioxx 

foi' t lit* tf iiwtx'i l>Ait ion of xx onltl iiit'Xi «»nl> ax|>^> 1 v- 

iix. n niotlif it-*<l ftix-nt to xnt-li ir>>’A>t-t'-xn«, tint I tito A,'olot?it 
of ft'ttt't ion xvonlt! tlfijit^ntj txnxMic I <*r*Axl >l.v^ iij^on tlxo lift’s 
of tlio Axft i x-a,tt'.< I Tntfxlost'xilt'w (e-f. ^ 

ltl2T). t'ontlitions; i ix ax solution xn't* fiocnli Avr*l>^ fixx.'<nnr- 
«l>lo to tlxo 'st.AxIxilij-ifxi i on tf^xf^^wx it-lt *■ t*lt*<*tT*on t *xnt<>nit*.x*- 
icit^i-!,’ Ixof-Aixirto tJit* Mttlv'fJTit xnolt'fnltf*.'-; t lx<*rt iwt*! v't-*M tt«.n 
«nT*i*onticl Axoti’v'Axt otl n loloti nle-is AxntI lioljx ixx tiio |>i’r><lxjo- 
ti<_>n of 4 * fttix'l^v «ta,X>lo M^v-Mtom iix x\lxit*li orit* or ntoro of 
tlxA* €*lt'c*ti*oixfi iix t lit* «'e*4i<3t.*x.xit. xxxoltf'c* n It’S niAis I >t* cJik- 
frtfxin tlxoii- oi*<linixi\\- ^>o«itionM i>>' t Ito Ax’l>«orf xtit >tx 
of tlitf^ t*rior#jr>* of Axtil ioAxtion . Itx offV-t*.t , t lit* Molnt.t» 
woxxltl ixxxitfxtt* ftxoKxl^-v' rlic? l>« 'Ixxxx'io 1 11 * of hiolxxto Axn<] 

«ol'\’'t*ixt on ion f j~tfxtioix. 

'X’ltijs lirin^s xx>a XiaxoIc to tlio ox'ij^iiXAxl -A rxl it^ni » ik c-on - 
tiOfxt it >tx of AXtfJtiv'o intxlt^cixx.lf»« ixw ix ^sof.jAxrAxt.t* ."ti >t^t-i<*^^, ixnti 
x‘<*ixxt*t t tl>* ^ri nj^ t-liAxt ^-Vx'xXioxi i n« l>4x.'^otl liifs oontif iij'^ion!-* t *n 
tilt* Ixt'Inx'V’^ionx* of forni>lo>k: ofjt?AXT»i<t n iolt*<r nlt^f.^ in ^soitx- 
tion, it i« ;j>t>MSiiX»lt* tlnxt IaiIox* c*3ct<.*nHionK of Ixi?-: v'iow'« 
tlori'Otf't^J fz'ont tlio IxoiiAXvionr’ of s^iirif-xlo molt-ti t in 

nw wv .’=.?t<^*yn.'^ ’will not aji,|>|> 1>* tt » ixjt>rt* «_*on*|>lo>c 

*iAXA=30f-i xvitlitfnxt fon.-tit It st’AX l:>lo tnf »rj itioAXtit *n - 

I>. U. 'OOXC.. 

'X'lit* i ‘Vitfnnirttx’v I >ojxAXT*tnit*nt,, 

I 'ixi’v-t*x'!'4i tx F 

X-^ AX j 1 ^rt >tfx n , 

lixirnxtx. 

JSTo. 300f5, V^or.. 12:2J 


Is C3»-ystral HeAeolriorx of 'Xi^xrsk.y^ ^xiit:tT-aXy cx 
Olassio^l Plienomionon ? 

X isr AX fooont lottOM* irx ISX A.’artr ttia of nno 23, jx. t>K3, 
l^jrof . CX. KL, IVT- •J axxixxoo^ s,n<X "W, X>. 01 * 3 xxjls Ixtxvo 

xnAXcio «oxnrxe3 i*onrx4a.r-k.j=i ooxxoc^x-ninj^ tXio tT*oa.tTn.on.t of 

>C-X'AXV^ «OAX-tt€ 3 T*ixXJ 5 Ixy' XXXOAXXXiS of tlxO IXO-W XXX-OOl X AXXxiOS , 

AxntX iix tlxis cionxxoxcioxx ■vi’^t’s fool t^lxett llxo follo^vvirxgj 
ooxTXTXxon tsA rnAx^v not l>o ont t>f i^Iaxoo. 

-<A.ot‘or*<lixij4 to tlxo w^axvo xxxot*. lxAx.nit-2M, tlio ooliox'ont 
Axntl i^xoolxe^T•t'xx t ooxrifxonoxx t.« t>f tlic^ AS<?txttorOtl fAxtlis^tioix 

»X 1*0 ^ivotl f>>' fSOfXtXT'AXtO T’ 4 Xi<*M. 1 WO IXAXJ^JXOnW tliext, O’V'Ol* 

AX xt'iclt* T*Axnjjct> t>f 'W4XVO -le>n^t.l iw, i<^ iw ^owwiXxlo to ^ivo 
AX jiititxirt* of tliC3 ;|>rot'C*wA5 of tjolxoi'oixt wotx.t.tcsx-irxf? 
arofxl Ax<?iiif*: tlxt^ olot^troxxw Iryy tlxoir otxx*x*c*w j>otj< li n;^ Sriflxx'otX - 
in^^oi' t*lx 4 xr#:?o tlon«it 3 y' Axntl wi i j>^>owiixf5 t> 4 x<?lx <*lt*nx€’*nt of 
til iw to wc*Axt tor Ax.ooortlin^ tt> olAxwwic-iAxl Iaxww, Xml tlxiw X>>' 
no inoAxnw intjilit'w tlixxt orx’wtxxl roflt*tilion iw axix t3nl,irol 7^- 
oIaxwwxoaxI i-xltono txx< *noi x. 

, 1 41 nixtfjf^* AXixci flAinw tlit^ fonmilAX 


2 ^ i 




< i ) 


lioiixi^ 
oloft x'tf >nw, 
t>r<lt*r I >>’■ 

X tXXAX l>lo t t > 

tltf'tl nt-t iorx 
wltilt* io CiJx«'c*-l-t tilt’ 
-'Vofoj'cl in^ to 11 

W<* llAXX't* 


llxt’^ /*^ >.'Ax] nt* foi- on** #vtt>ni^ oontAxining 

*3«->t*j'ow| >t mtiiii^ < «_» tlicA rofl**t2t ioi t of tixe* iitlt 
AX cti';%.^wt 4x1 txf w|.>4x.<;*iixjTc />. W't* Ji«.A.*t5 l>**on 
w<*t 3 tilts j n wti lit-ixt i < >11 x *ir 4 x 11 tlxo wtojxw in tlxt*ir 
of t Ito fomml4X. 4x.ntJ liix’s. t* tlit»n^lit it wtii'lJi 
x'owixlt in < lit* ft >1 lov\'i n^:^; x\tx>'. 

[* xx' 4 x v'o-i nt*t*Ji 4 » nifw rnlo j i i.wt 


(wiix f^/ X ) f /-*{ ri ) tf * i win w ^ t/tfA, C ^ y 

J -- ZK I X 1 

J*iKz}cf*t X>t*iix>»: tlitf- ttitAxl Htf 'lirt »< I i iiArot* t* I ttti'j 4 :t*. >i*<*ww4*t 1 

in tc'rtnw of tli<* olool r< *ni<* <*li4xi'^t' txw ixnit, 1 1 < *t w t*«*t 1 

t w'o 2»l44nt'w 41.1 < ii wt.4ni<-*sw rj tinci n t r/n fi*t>in tlits c***nti'tf- 

of tlxo AXtont. I*xit1inj2: (win <>/)/\-- txntX fxwwmnixi^ 

tlxo olxixi'^o < lx wt i*il>n t ion in t lio 4X,t.o»n t<> lif* w;>'nin i« *1 ri*;4i 1 
vx'itlx rowjjfsot to 4x fxltxno 1-ln-t>nfili itw o.oixt i*t*, jiAXx-txl It* I t** 
tlio 3rt*flt*<?ti n^ I'lltinow, wt* flixti lx> xx wimjilo w\i ntnitxt io» t 
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y>C«> 


Otf.-< {2.V -* 

< -tiw -rrrt / i J 




-A.wwmnin^ for / >, t-lixxt iw tlixxt. tlit? 4 ttomw 

x'4xciinw iw lt*ww t.lxAxii oiio 4xn<l tx Ittxlf tintt*w tlio wfiiAxoi n jL: 
t>f tlio filxxnow, it fttlloxx’^.w tlx*xt 

( 1 14 /2y .»>--- j2r/2 yyy*(y^/2>, (i; 

41 -- I 

fx I'tjwnlt volxitf^lx iiixw Ixot^n jjfi oon X>>’' <_'oi t if^iton for tli*- 

wfXooiAxJ OAxwo y*(tx.>-' O ftxr « _ yy/2, in 'wlxitifx tlxo woooikI 

toi'in on tXio rij[L]rtit.- Ixtxncl witlt-' of (■4-> 'V’Axriiwlio-As. 3F*ox’iniiKt 
iw Axiwo trxAO wlton Xio*xt motion iw ti^xlioix into a-cootmt. 
if AX wn.itAxl>i>^ moclifiocl y^(«ur > iw nwod, Axnti if tlxo ^onor4xll>' 
woAxtt*3ro< I r*xcliixti*m iw rio^^lcsotocl . 

J AXAxrxooy^ Axncl Oltxnw nwo tlxo oicixtsx'irnoAxtAxl rownitw « * 1 * 
If 43rv’'i^lmrwt to <tli<3olc rolixtion ( 3 >, 4XiicJ find it tti h*’ 
t-i'txo in tlaroo oixt exf tlio foxn* oa-wow olxoworx. 1 xx orn* 
OAXwfs tlxo wtnn of tlxcA wox'iow iw i^roatcsr tlxarx lint it 

nxnwt l>o jxoiritod ont tlxxxt tlio 'otcj>ori*xx.o*xtAxl oiirv** 

IxAxw tiotsn t3>c. tra|>olatA3tl irx liotli dirt^otitxxxw, so tlxtal n‘» 
clofirxito ooxitslnMion oan 1 >a^ fiawoci njjon it. 

3VlorAiov*or, forjx-xnlAX (4) iw only' trno for -vory liii'Af*' 
valxxt^^w of JV ; for small vaxIviow, and tvitlx a 
diwtrilbiition JT^^cr}, tfxo ixxto^^ral in (3> may aswntfif 
no^Axtivo -valxxos, »o tlxat oaro iw AS'V'idexntly rocixtirotf I 

tlxo formula to a small nuniHor of sjioot i*i»* 
-It woomw woarooly j-xowwitilo to d-Ascridcs for or agfainwt itii.v 
tlioory of woattox'in^? try a rrxottxod of ttxis Icind. 
iw i*L fa<3t a vory olowo a^x*oomont trotwoan tlxo onr-A ^'in; 
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oa.loxxl»-fcocaL fo** etodixira. a.xx<3L oH.lc>riKx«^ a,ooox*<lirxg t><> t>lxo 
T*xxlo i^ivorx eiul>ox;^o, eLarid -fclxo ol>«<-Mrvod JP’ csxxx^xro -vv-lxon. 
y>r'Oip€>x- oo*T«ct.ion« £uro xnetclo for ^iorrxy>or«,<>xxi*o (.Tcxncxos, 
VV'xxll^ar, «. 3 rjLcI Hebrfroo, JF*roa. Ji.o-y, jS^oc. , A, 334 ; 

1028), JEXTxd x^o fool t>lna,ti t/lxi» is xxixxoli t>lxo rxxost. dirocf 
of tosf <io wlxioJrx flio flrfcoor>r ocxo Ixo sxal3 j oct;o<J . 

I. 

IFt- AA^. «J>viMLXCS. 

IPlxy sic5<a.l X-^a-l'xor a.tiox*ios , 

XTnivorsify, 

IVf'cxTiolxos’t.or. 


Klnodos of A.l>»or-i:>t:ior> of XJlfra — sonio AA^sxxros. 

IXisoEisTT xvorlc fxy' X*iorxto ( Z^roo, -dorrcf. ^ 

rrtrl 80 , IsTo. i> ; 1025 , anxcl -A.l>x^>llo, Z *'rr>cr. .JV'atjg. -dccatcU. 

f-3, !■>- OOO i 1027) lx«xs diroot-ocj o.f'txsrxfiorx t>o flxo 
li^lx *xt torxixa-t-iori oxcyxoriorxood Toy xxl trrxx-soTxixi 'wo.vos iix 
tlix'oxxf^tx oa.rt>oxx dioxrido xxod, t-<> o. lossor o: 3 «ifoxxt., 
I \'tii’€.^y^oTX or liolixxrxx. It- i« to oorx-olaxto tlxiw 

»,i jf^oryxlioxx «xod fixc^ *xtfovx<l€xri t f rc^c^LXix'rxoy v«,ri«.t,iorx of 
xx’-itlx rrw^ohtxriisrxxs of oollisioixs of t.Ho first 

ni<i Mocioixd Icixxds- 

xjrxe'txxi Icioofio of tlxo xxxolooxalos vtxrios 

i-oio t ixo roj^ioos of r*xrof«.c*tiorx tx> tlxos«5 of xsoodonsau- 
i<»Ti, fr-io if xx'^o xxKwooitxto xvitli ocx-oli stoxxll 'Volvxxrxo olorrxoixt 
). t*orr*<*i-ii>oixd irx^;>f torixf>ora,t ii ro, wcs xrxrxjy- of tlxo 

i‘*xnsiliv1 ioTicxl tox iar«^ vxxrixxtioxx in syxxxoo 

vjkI tiKTi€». I^'or lox^*^ woxxntl f rocj nx^ixoios tlix* oolliMion 
I ic'tjl i»xiiisiTi i« txtlocy to xxllovx^ tlxo <i isti*il>ntio»x of 

riolofnU-'s in tlic> iixtornfrxl wtxxtos to ro*x<ljitMt its^^lf to 1 hxx 
Ooxv fi « lotoxxt ioTis ijx tx'axxslxxtioxixxl tc^iz iL|x*?r€xt.nro. L'sixxi;? 

t* IsiijEJTHFXj^o c>f tlio old cyixxxxxtmri t.l»c»or>’, d^^^fino for 

-*f»**li st *xt ionixr V «t*xto *xix fcXMS<><*i*tto<l t €snxy>or 4 Ext\xx*o for 
^vliiflx onclor xii lilxrixxm c*<^>»xdi 1 ioixs tlxo nnxnlxor of 

El iolf€*itl<-s ■vi.’onltl Ixt' 1 litxl xiO< XX 4 L», 1 J V* |>rowt»rxt foj* y»Mr- 
tic-iiltif s| »«.x*€'*-ti mo x'txlnoM. l^or in<’rx*<'»»xwixx^ f nx-xxoy 

Ll»«*ro is *x ixlxsMrt Ixxy^ ixnd ctlso *x diitiiri txtiojx in tlxo rx'lxx- 
tivt- «xij i{>lit.\tdoM < >f tlx <5 ix » tx'X’nxxl «xn«l tr^xxxsl £ttionnl 
.'iuM'^rv tx'nxixorxxlx-iro A^’xxrixxtioixw. THis £txxx}xlitit«lx^ 

iiiiiii litioxi is slipclxt for soxxio sttxt-os xxnd xnox*o xn£xrlc«^d 
<>tl^*^rs. t 5 for< lni 3 ^l>' , tlxo |^ns l>xxgfins to lx 4 >l\xxv*x *xs 

l«.tt*%x* ct.l>s<<)nt *XTX< I ot-lxc^rs oxrxl^^ 

•t inHy jxros€»nt. i ox', |>nt ot.Ixx’»rv^’'isc*, tli<x sy>x»cjific». Ixoixt 
xxnii t Ixx’i N'olocit.v of soxxnd ntorx^txwt^s. 'l''lxo 
>orf»titf»ri on tJxis tlicxorj^" is dxxc^ ttx tlxo ovit -of >lx«sx» 
u|M>fn«TxtM in tlxc^ iixtox'ntxl tOTxxi>ox-*xt xxrx> x^lxtxxxyj^os, <xzx«l 
■ » 1 *» t Ij*' x'xx<li «xt ion loss of c»nx^r^ 3 ^ fx'orxx oacoitod stfittos- 
*’ ilt'tixilocl ix.nxxlx'sis -will l>o jx vxolislxod ixx tlx€x JE 

f'i* i/' tlxo firxxiul x“ 0 «xalt-s (<.>xc<Tojxt for soxrxxx tdoxxlisod 

fox' xvlxiolx rx.*‘foronc!x’» nixxj'' Ixo xntx<lo to .Toxxxxs's 
S:nic>i1xo 'J''i»x«>r>’ of Otxsos ” £xsxci to lloi'a&fold sxTxd l^.ioo, 
wAyxi’il 11128) irxx'oivo oolJisioxi oxcoittx- 
XI t>rc>l>txl>ilito« xxnd oo -o»*dirx«xto tlxo oxcjxxrixnoxxted 
dtxttx xjritlx axtonxio strxxctxxro IcxxoAvlodgo, 

*^*«^*^ t/Iy, inoi*o«fcsin^ tlxo oollision frocjvxorxoy xxots to 
HI nisi* tlxo disoroyx€t,nx'^>' t>otx?roon intorxxxxl tonx]p>oret- 
ft‘s «xnd_ tlxo trxxnsl*x,tioxxa.l toxxxjpora-t txro. tlonorcxl 
f isif it^r*a.t,ioTis < 4 >x.]:>jpIioxxl>lo fx.lso if u. vi»<’sosit>^ oscnlexxxs,- 
►rj i-s ofTcxrod ) sxx^l^ost tlxa.t tlxo 4 Ex.l>»or]ptioxx' ooonioioixt 
t ‘ * fv fix's t *x|xf>roxcxixxci,tion dcxixoxxdont dirootl>r on tlxo 
*** . nxolooxxlos ixx tlxo y>£ktlx of tlxo sonrxd Ixoeixn cxixd 

^ t'rsol;;^r on tlxxx f roc^xxonoy' of ooliision. It nxxxy' tlxoxx 
’.Mown tlxtxt ixx cXi xxxixctxxro of ^^sos -d «urxd Zf, tlxo rettio 
' * ' »l>«oxrfxtio,n to tlxo edxsox'ntioix of nxxro 

*» t 1 1 x 0 sjtXTxxo ^x'osstxro is 


- bJSEJS^^ )/>sdNr^» - bJSTJST^ ^ cJST* 

t xrofor to tlxo ooxxoozxtrsktioxxs of xxxolo’ 
i- fyoos And of tyi>o ^ aIoxxo, xrosnootivoly ; 

i ®K>\JLlxd ^Atlx loxx^^tlx, Axxd tlxO OOXX 

« »Atx^y tlxo ino<^xxAlitioa e>2>:>-€»:S:0, 

IxooAnso of roooxxAxxoo or ooxxjxlixxg 
clUsxoxxs Ixotwooxx sixniicMr xxxolooxtlofii oro oxx tlxc 
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o^vorAgo xnoro offootivo in yixrornotin^ onorgy tronsfors 
tlxArx oollisions Ixot-wesoxx dissixxxilAr oxxos, 

-A.l>ollo*s oxxxyxirioAl oonolvxsion froxxx Ixis dAtA "v«»^as tlxAt 
tlxo o^cyxonont snjxx-A is fxroyxoi-tiorxAl to . ]KLox;rovor, 

rofori'ixx^ to -A.l_>ollo’s i^x'Ayxlxs for Ixydrojacon And oArlxoxx 
dioxcido, it is soon tlxAt tlxo o^cyxcsrirnontixl At>sox'jxtion for 
lArj 2 Co is xxrxif orxxily" ^rx^Ator tlx An yxrx^diotod oxx Ixis 
Assxxmjxtion of a linoAr doy>ondonoo And sooxns rAtlxor 
to IxoAr oxxt tlxo rolAtiorx y^ivon aIxovxx. 

.!>. O'. Hoxj Aoiisr. 

I 3 ojxArtxxxont of IVlAtlioxnAtios, 
f^ixivorsit^r of Illinois, 

IVTAy 2 1 - 

vAlxstraots of IFloyAl Sodoty I^Ajxors- 
Txxxs issxxo of ^NTA-rxJAii: of iVlAr- 24 oontAinod tx 
|>o^Aj^x*A|xlx < 1 >- 483 ) roforrixxK to a jpAjxox' oixtitlod 

StAtistioAl IGxcfxorxxnon ts on tlxo ^Motion of lElootroxxs 
in Oasos,” fcxy IVIr- It- d’Ki. JVtlcirxson, ooxxxnxnxxioAtod 
to tlxo ItoyAl t 4 ooiot>' At a rxxooting^ on iVtAr. 15 . I'ro-vioxxs 
to tlxo mootinjac tlxo AlxstrAot of tlxis yxAjxox* 'W'rittoxx t>y 
iVlr. Atlcixxson IxacI Ixoon oiroixlAtod to xxxomlxors of tlxo 
tSociioty . 

Tlxo Alxstx'Aoi, ooxxtxxixxs d<^finito stxxtoxYxoKxts -wlxicslx 
Ixxxv'-o lod nnixxf ox'mt»c J x*oA<lc 3 rs f o Ixdiovo tlxAt tlxoro Aro 
nxAixy^ orx'ors irx nxy y>nl>JioAtions on tlxo sxxlxjoot of 
olo< 5 tri<jity ixx y?Asos Axxd in tlxosc^ of otlxesr jxlxysioists 
wlxo IxAvc^ oollxxlxorAtod -witlx rno- fc^ovorAl yxoopxlo 
irxtoTX 3 stod irx tlxis snlxjoot Ixavo 03 C|rxro»sod sxirjxriso tl^At 
no Axxsxvoi' lias as yot AyxyxoAX'od to tlxo stAtonxonts 
ooxitAxnotl irx fclx«> AlxstrAot. 

J slxonld lilcc^ to dix'ocjt. Attontioxx to tlxo faot tlxAfc I 
xvi'-ot *'* All ansxv'i'x* to tlio st xxtorrxorxts oontAinod in tlxo 
AlxstrAot oAX'ly in IVl aj’' Arxd stJixt it to tlxo Jr*h.iZos€>j:>H-i<T40il 
Jt/cr 55 msr/'no, Ixnt yxnlxlio At ion w’'as x'ofn»«?d on tlxo y^oxxrxd 
tlxtxt tlxr> AlxstrAct oironlAtotl Ixy tlxo ItoyAl SSocsioty is 
not " oflioiAl,’ And oorxsocy ixoixt ly rxo Arxsvx’‘or OAn l>o 
rxxAcIo to tti €3 st-Atome?xits ooixtAirxod irx it. 

If tills virixx’' t>o xxooojxtoii, it Ixooornos yxossilxlo for 
Aixtliors to IxAvo stxxt«'.nx lints oirovxlAtod And jxlAood in 
A yiositiorx so jxi'ix'-ilopc^^d tliAt tliox'o is xxo oi>y>ortxxnity 
of Aiiswor'inia: tlxoxxx 03 «;oop>t in a foroij^n JoxxmAl, 

It is fxorliAjxs xxox ^o nor Ally l-crxov^'xx tliAt ox^^oxx Aftor 
An ‘ AlxstrAOt ’ liAs Ixoorx cironlAtod, tlxo xx-^lxolo OAfxor, 
or yxAi'ts of it, ina.;;\- fc>o rofnsod |xvit>lxo Ation l>y tlxo l-toyAl 
SSooioty- ' tJ . fc^. Toxv'jsrsxsism- 

Klooti'ioAl X^aI xorAtory , 

O:x.ford, July 11 . 


X>oos ^/lotlmylono Hluo jpxonotrAto *C2 oUa ? 

JIVlxss (ISTa’X'XTAXi:, Jxxno JO, y>- 030) imjplxos tlxAt 

Ixor olxsorwAt ions Affoot tliO vAlidity of vitAl stAixxin^ 
■witli nxotliylorxo Ixlxxo, Aji^ ono xxdio Ixas xxsod tlxis 
motlxod oxtonsivoly, rxxAy I asIc xv'lxotlxor tlxo xriotlxod 
dofxcsnds xiy>t>n jxonotrAtion of l>lno dyo "** as IVIiss 

Irxvin Assunxos ? 

A. mnsolo rxorx’'o yxrojxArAtion tAlcorx from a fro^ 
fxrovioxxsly trArxsfxxsod witlx dilnto solntioxx of nxotlxyl- 
oxxo l>lno IxoliAvos lilco a norxrxAl yxlxysiolo^ioAl jxrojpATA- 
tion in rosyxoot of vigoroxxs oorxtrAotion on olootrioAl 
stimulAtion tlxrongli its norTvo for nnwAJcds of axx Ixonr 
Aftor tlxo Ai>y>OArAixoo of intonsoiy stAxrxod noirvo- 
oxxdxni^s. Tlxo rnxxsclo itsolf AjxjxoArs y>Alo i^rooxx Ixy 
trAxxsrntttod liglxt. And tlxo dyo is ovidontly 
in A rodtxood or jxArtiAlly rodnood form. Tlxis Ajpyxlios 
to tlxo 'wlxolo of tlxo ixxnsolo j tint it is rAro for moro 
tlx An IxAlf tlxo norvos to l>o stAixxod. X sxxjpjxoso tlxo 
oontrAC!rtixt8 mnsolo is aIxvo ; to tlxij(x1sL otlxorwriso 
wonld do somo violorxco to Aoooptod x^itAl oritorxA. 

Txjixoi*. «roxt:Eis. 

Tlxo XJixixrorsity of I.«iyojri>ool, 

X>oi>ATtxxxozxt of A-xxAtoxrxy, 
d'nrxo 20 . 


x> ^ 
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rio^wad^Ly® is raroly 'witilioiTt; i-fcs Oommis- 
sion, an.cl ti}xes«» foIloTV" onto aixothcsi* in z*apid 
stiocessuadton. THe^ most> x*occ5nt> ono r-e>j>orting is 
JE^oyal Ooxnmission oax A^5XTionlt>m*c5,^ wixiclx ixas Ixooix 
at/ wox*ls: for t>lio i>ast> -fcxvo yoars, somowlxati ovor- 
slxadow^od latit>orly l>y t>lxo Simon Oommission. THo 
slxort> t>iilo is rat^lxor* misleading, for t>lxe f>emxs of 
referenoe oover nxnoli x^rider n^oxxnd : t/ixese include 
t>lxe “ X>resent> jxosiiion of a^ricnlinral an<l rtiral 
economy in India,*’ axxd flie Oommission is aslced 
fo nxake recomnxondat/ions and t>o x>romofe t>lxe 
xieelfaiTe and x>i*osx>eritiy of t-lxe rural j.>ox>ulat>ion, ” 
Sf^ecifxcally nxentiioned l>esides agricultural and 
•veterinary i>ractice, are agricxiltural statistics, 
better croj>s and imj>rovemexxt iix j>ractioe, <iairy 
farnxixxg and breeding of stoclc, as well as metbods 
of transjjort and marlsieting, agricxxltural finaxxce 
and credit- liut tbe intention of His JViajesty’s 
Ooverrxment is j>erbaj>s more clearly indicated by 
tli,e com 3 c>osition of tbe Oommission, "wbicb includes 
no member of tbe Tndian Agricultural Jiervice. 

Jp'or tbose, tbeix, xx^bo nxigbt naturally loot: for a 
careful survey of tbe many ;prol>lems facing Indian 
agriculture, tbe rejport xvill bo soinewbat disa^jxoint- 
ing. JPor a study of sucb qxxestions tlxey xxill bave 
to deT>end ob icily on tbe mass of evidence xxrbiob is 
noxv being ^publisbed. 'X'be C commission contents 
itself, so far as tbe imi>rovement of agriculture is 
conoeme<l, x’v'itb some X>0-60 jxages, l>ut devotes a 
larger number of p»ages to tbe agricxxltxiral services 
and their organisation. Having among its meml>ers 
tbose eminently fitted for dealing with this. 

Tbe Oommission, i n its letter of submission 
xvrites as f olloxvs : Tbroxigbout our Hexxort we 

bave endeavoured to nxalce jplain our conviction 
that xxo substaxxtial imjxrovenxent in agriculture 
can be effected urxless tbe cultivator bfxs tbe xx^ill to 
acbxeve a better standard of living axxd ca^pacity, 
in terms of meixtal ec| ui j>rnent and of physical 
beaitb, to tabe advantage of tbe ox^port unities 
x^bicb science, wise laws, and good adrniixistration 
may place at bis disx>osal. Of all tbe factors 
nxaaiixg for prosx>c»rous agriculture, by far the nxost 
important is tbe outloolc of tbe peasant binxself.” 
Wben all is said and doixe, bowever, xve do not 
tbixxb tbat tbe request in tbe terms of reference 

in pai-ticnlar "to investigate tbe nxeasures now 
being talcen for tbe prouxo-tion of agrieultxiral 
researcb . . . tbe iixtroduotion of new and better 

crops, and improvement in agricultxxral practice,” 
bas received sufficient attention. Tbe in<;lusioix of 
excpei-ienced workers in tbose subjects would bave 
sirongtbexxod the Oonxnxission, and rendered this 
part of its report nxore weighty and valuable. 

Tbe compact volume in which tbe report is 
printed ruixs to close on 900 pages, of which tlie 
lOO are <levoted to an unofficial sxxmmary, 
eacoellently writtcxn axxd of value to tbe 

general reader: We gather tbat tbe first step taken 

on landixxg in India was tbe prepare-tion of tbe usual 
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] questionnaire, which was very freely distributed. 
Itepbes to this nnm bered 7H3, and 3t&i> xvitnesses 
were excamined durixxg tbe two years. Tbe mass 
of literatxxre comprised of these xvritten statements 
and tbe subsequent excam inations should form a 
xxseful library on Indian agriculture, and tbe present 
conditions of tbe rural population. 

Tlie rejxort opens -with an introductory chapter 
on ” Tbe Village,” tbe xxixit of rural India, which is 
exxtirely different from anything in Oreat l^ritain. 
It consists in tbe main of a collection of mud bouses 
huddled together like a flock of frigbtexxed sheep, 
iix tbe nxidst of tbe fields belonging to it. This 
arrangenxent <la-tes froxn ancient times, and ob- 
vioixsly xnakes for nxxitxxal for the 

cultivators xvere defenceless agairxst bands of' 
maraxidex's. Hesides this, tbe demands of tboix* 

rulers varied from year to year and were sonxe-^ 
times crushing ; and there was always tbe fear of 
faxnixxe if the monsoon failed. Selling tbe produce 
from their fields was non-extistent in a small com- 
munity all growing tbe same crops, and each 
cxxltivator was content with only tlie 

amouxxt reqxxired for bis family. J-«ater. xx^^itb adde<i 
security under a settled government, matters 
improved, and there was a ixexv-found feelixxg of 
safety. The land was divided ujx and tbe riglits 
of ownership excarnined and recorded, axxd for tlit* 
first time land, irrespective of crox>s, ac^qxxired a 
valtxe. JSacb xxxenxber of the x.'iilage krxexv wliat 

proportion of tbe produce was bis own but t.lie 

arrangement of centuries renxainc^sd xxnxxltored. Of 
tbe /><>0,000 villages iix India, xxxost are still uti- 
•t>oucbe<l by nxetalled roads or railways, aixd arc*' 
tbus cut off fronx one aixotlier by lnix>a>ssable 
durixxg tbe raiixs. 

There is in India a marked absence of large-scale 
farxnixxg- All agricultural practices arc dependent 
on tbe stated of tbe moxxsoons, and xvork o-ii 

tbe land in the loxxg dry seasoxx beooxnc^ impossiliU'. 
Thus for half tbe year tbe cultivator bas bis tiiiit* 
on bis bands. It is always bard to change old-tiixK* 
customs, but not tbe least problem exxgagixxg tlit‘ 
attention of tbe Ooxxxxnission apjxears to be that of 
placing the cultivator in a position, by tbe mo^t 
varied ameliorations, -to make xl£}e of this idle time. 

Irx tbe second chapter there is a summarv' 
history of tbe eflForts at applying scierxtifxe agrieiii- 
ture to India, froxn tbe exxlistment of txv€-ive 
American cotton planters in 1^30 "to teach tlie 
oxxlti vators to groxv axxd clean cotton,” axxd f-he 
celebrated order placed in H^xxgland in i803 by tlie 
IMadras Oovernment for ‘' a steaxn plough, st<^iii*» 
barrows and cultivators, seed drills, horse boes. 
threshing xnacblnes and winnowers, eha:6^ cutters 
and water lifts,” to the establishment ixx 1903 by 
I-ford Ourson of the Indian Agrioultnral Hejxfirt- 
ment. When the oonstitxxtxonal chang-esopourre^^i i»i 
1919, Sll departmen-ts connected with mral 
were * transferred ’ h*om the Oovernrnerxt of Xncli<:t to 
the local governors, each acting through a ^ 3 aini^'ter. 
This of ooxxrse included agriculture, with the exc^'ep" 
tion of the centxe.1 research stotidtw Xfitdiix. 
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Xtx OJbicir3p^tM3iT iii, tJbu& i3c>Txxxxk±iaa±<MC%4 dissebt^ija^edL 'wi.'tJb. 
■tlx^ iia.ool3i©jr©ixoo ot tilbLet 3 ^x>oaojqLt> «txnrei,xxj^ievaoj:i.t>, j>*‘o- 
}>oso» a. xx&w op^ai^rkis&i^iozx ifoi!* roscsetx-oli.. 

Tfaia soliomo, a.l'blxotJi.^Jx “felio Oom-ixiisaioix i« iiLot> quit^o 
lanantimoTtia in. .xia.SLt>'t>03*a of do't^ail, CL^^^osirr-a -to l>e wedl 
t-lxoiiglit oiit> arTid of vefcluite. At; ]pros«»*it> tiHo atgricuxl- 
t-inral doi>airfcme»n.t;s in t>li.o j>i~ovii:i.oos ajro indop»oncion.ti 
of on© ©.notifaior ebnd of oontiro.1 r©s©«»rola. inst;it:»nt;oa » 

wHiofi * 1 / 1*0 mudor* t>li© oont/rol of tiHo Aj^rionlfinra/l 
Adviao** tio till© Oov-ommont; of Xndlia.- Tliis laolc of 
c-o^^^noacion feof.'woon ebll Xn-ciia, stnci i>i*OArin.c5icLl do- 
-pa-T-tmontiS i», a-nd Has Hoon, ai^ anoxnaly, and 

no'w orr| 5 anisat>ioxx is dosignod tio Hrini^ -ibHonx 
int-o olosoir x-olafions. JBf'or fHis pnrpos© t^hio o«tiat>- 
’ishmonti of an Xmporial Oomxoil of A^x*icixlt>nral 
<-t*«oaroli; , 'W'it/H a Inmp snnx of SO lakJxs of TPnpoos as 
‘TLtloxvrnont;, is rocommondc^d ; tiho primar^y f nn<3t>ion 
>f t-Ho oonncil will l>o t*o oo-ordinat»o a^jriotalt>nx*al 
likI v'ot>©i4najry rosoar-cH in Tndia witH t>liat> in oXHoi- 
>a.T-t.s of t.H© BT-it>isH JEnxpijr© and foroi^^n oo\int>ri©s. 

lxnj>©r*ial Oonnoil of A^T*io\xlt/vxT*al XXosoax^clx 
oi*lcl ooxxsist of t/lxro© -wHolo-tiiin© offioors and 30 
>t.>ioT*s. Of fciio t.Ho oH airman sHonld Ho of 

.vide- admiixist,rat>ivo o3Cj>ox*ionoo and, if possiHlo, 
A'itli Indiaxx oxenorionoo also, and fHo fw^o ot/Hox*s 
kvoiild doal wdfn a|?i*icjnlt.ixral and vot>orinai->^ 1 * 0 - ^ 
^oarcjlx rospoct-i voly - Tlxo 30 oi*dinaT*y momHors 
/voiiitl ropT-osonf various inforosfs in fHo ooianfry : 

S 'vvo\i!d l>o xxomi»xat>o<l Hy flit' Oox^'ornmont; of India, 

IK would r^i^roHont:- flio provixxoos, 3 t>li© xnxivorsitrios, 
t lio 0<*nt,ral Ooffoix Oommiff©© and tlio plant;- 
iTi*^ ooirnnoixify , and tifi.© ronxainif xjs; S xvonld Ho 
Hy tH© Ooixnoil itsolf. THo w'liolo-finxf^ 
>l'HcTC'“rs wo VI Id Ho on^a^^od for fives yoars, and t/Iio rosf 
tiorti itiatod for fHroo, poriods sviHjoot. to oxt-onsion if 
1< ‘Mi rod. 'I'’Ho post:- of agriovilfuiral advisor t>€x f-lxo 

iovc'nvixxonf of India wotxld nafnrally laps© xxixdor 
tliiM scdiomo, and Ixis advisory dvxt/ios wonld Ho 
rjvrriod on Hy flxo oHairnxan of flxo Ooixnoil. 

f^jiooial attoxxt/ioxx is diroct/od t>o t-ho O-ont-ral H,o- 
“iirtdi lixst/itixto at. I^iisa. 'This, it; is rocornmondod, 
louUl Ho st.r<3xxj^tilionod so as t>o Hooonxo also a foaoH- 
■ ooTxt.ro for Hij^lxor fraininig; in agfriovilt>vxro, as if is 
iit.iroly dosiraHl© fHaf India slxoixld H© s©lf-con- 
xirioxi in fHis r©sp©ot; as soon as possiHl©. 

aUi©d svxHJ©ot/ of fH© a^riovxlfvxral sorvioews is 
k‘;ilt. wit/H iix a lon^ olxaptv©r at> t-H© ©nd of fix© 

oport. W'Hil© wr© oonsld©r if of ©v©xx gr©af©r im- 
•<>rtaii<*,o fHan flxaf on fix© or^arxisafioxx of r©s©arolx, 
P«ioo forHids ns from ^oin^ ixxfo dofails. TH© 
:<‘TTi«-ral infonfion in fH© r©!Oomm©ndafioixs is to im- 
fH© status of flx©s© s©rvjo©s, on fH© soor© of 
Effic'ioixoy and H©oans© of fH© inoroasisd r©sponsiHili- 
M iiTiposod if fH© Oommission^s suggestions ar© ©n- 
[«>i'Mt_»d. THis applies not only to tH© ranfe: and fil©, 
hit HI a, speoiat d©(^r^© to tH© posts of provinoial 
Lr<‘ofor of a|$ri©ulturo and tH© prinoipal of tH© 

?:» loHlt.ixral ooU©jg^©» HotH of tH©tn H©in^ lc©y posi- 
‘Hm in tH© ^ ixniparoyexnsnt of a^rioultur©. It is 
L'u:c‘Mfod. tixat tH© Hands of tH© fomxoxr mi^Ht H© 
g <*t»^tHerx©d Hy tH© addition of ofifi.o©ir of sonx©- 
lower status as joint diroptoip..^ *3rH© Oommis- 

IK not in favour of sHoqrt^'tM'ni. appoiixtmenfs 

po<'r» are, if is true, -^onoratly ^Mtesoononxio in prin- 
arxcl prauotio©. As tso tH© ^^enoral r©cruitm©nt for 
^o. 300S, Von* 


tH© s©rvio©, it is r©oomm©nd©d tHat "tH©" s^hsf ©nx of 
soHolarsHips so suoG©ssfully initiated Hy tH© OolHxxial 
OffiLo©^ sHould H© adopted ; axxd in tH© ©as© of all 
superior oifxcors it is oontended tHat tH© f>©st men ' 
sHould H© on^a^ed, and tHat tHerefor© reoiryiitjcnent 
©Hould not H© oonfined to on© proviixo©, or even to 
India. 'I7H© Institute at I*^usa is a^ain referred to, and 
tH© Oommissioxx reoomxxxends tHat ‘ tH© status ^f tHe 
p**incipal and tH© Heads of seotiorxs sHould 1>© raised, 
in view of tHe increased demaxxds mad© txpoix tHem. 

OHapter vi. is devoted to agricultural ixnpro\rc- 
menf , and if is stated fHaf fHe varioixs factors a'ffeot- 
ing crop prodvicfion, other than irrigation, are dealt 
w^itH- THe areas untler tH© seven teeix chief crops ixx 
India are givexx for gexxeral information. ISoils axxd 
manures are rather fully discussed and take vxp aHoixt 
Half of the chapter, a few pages are devoted to plant 
Hreeding, and a taHle is printed showing the areas 
under improved varieties ; rather more space is de- 
voted to seed distriHution ; agricultural ixnplements 
are thexx ooixsidered, and a few concluding remarks 
are made on plant jxrotection. TH© important suH- 
jeots of rotation of crojxs axxd tillage are not inolxxded, 
ixx that they Have Heen fully discussed Hy the recent 
f^ugar axxd Oottoxx Oommittees. 

There are 81 recommendations and conclusions at 
the end of chapter vi, although this formidahle 
nunxHer could Have Heen reduced Hy xxslng longer 
paragraphs. As ©xc.amples of useful eoxxclusioxxs the 
followiixg may l>e givexx : the suggestion that a soil 
survey of Iixvifa should He undertaken is vetoed : no 
diminutioix ixx the fertility of long- continued culti- 
vated Ixelds is antieix^xated : definite advice canxxot He 
given Hy the agricultural department on the use of 
fertilisers Hy cultivators : neither exeport tax nor 
proHiHition of export, of oil seeds, oil cakes. Hones or 
txsH xxxaxxures, can He justified ; and no legislation is 
needed for the adulteration of fertiliser's - 

As already irxdicated, wo corxsider that this chapter 
'will prove disappoirxting to those interested in agri- 
cultural proHlenxs, and Hoping for new' light on an 
extremely complicated enterprise, in w'HioH^ despite 
occasional successes, the general resxxlt of their 
la Hour Has often Heen very disHeaxrtenixxg. THis 
latter aspect is reflected iix the wray in w'HicH the 
Oom nxissioix Has presented this part of its report 4 
for there is a singular aHsen.ee of that enthusiasm 
w^HicH is so marked a featixre w'Herxever they deal 
W'itH rural economy. As it is, the chapter summar- 
ises the information placed Hefore the Oom mis - 
sioners, and is simple and clear, xvitH an Honest 
attempt to make svxggestions where ooxxsidered of 
possiHle advantage. In maixy cases there is practl- ‘ 
©ally nothing to He done Hut to go on wrorking, and 
the Oonxnxission accordingly Has various suggestions 
for the xxew Imperial Oouxxcil of Agricultural l^e— 
search. 13ut it must He renxenxHereci that 'this 
suHject is rather Heyoxxd the experience of the 
Oom mission as constituted, and could orxly He dealt 
with properly Hy a committee of experts in th© 
various agricultural sciences, and Id" th© practical 
aspects of Xndian agricultui^ : such a Hody alone 
would He competent to collate the evidence and to 
discuss the improveznent of Xndian agricultrxre . 
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ReojroOucti.oia, La-ctsition, £lxi<1 Vitamin E. 


j\S tile dUetcLiry a-e<|_viii*©meixfcs for* gfrowtii lia.ve 
liooome more olearl^r defixioci witH tire intro- 
ciixotion. of -£>'ajcx^GtK^ mitrieiits , it wa-s soon oI>sot'vo< 1 
tiicirt diets ctdecjn^bte f<^>i' grow^tli migiit not siifiice for* 
re;pr*odnction or laotettion, eitfier <^n€Lntit«ttively or 
qi na.lit«Ltively- <^iiantita,tive cicficienoies jaure easily 
remedied, i inv^esti^ation of tlie qualitative lias led 
to a lietter aj>i>reciation of tlic jpart x^layod lijr 
jirotein,, salts', and vitamins in nutrition, and to tlie 
disoovery of a neiv tyj>e of sterility. Tlie y ouii^ are 
de£>endent for r^lieir sux>jplies ui>on tlie motlier until 
tiiey are ■w'eaned : inadequate diets during 
nancy are reflected in tlie condition of tlie young 
wHen l>om or later : during lactation sucli diets 
result in failure to rear tlie oflsx>ring- Tlie grov^'ing 
organism requires different ratios t>etv-'een tlio 
various elements of tlie food as eonifiared vitli tlie 
adult and the qualitative dietary requirements of 
tlio nursing mother dejiend chiefly on tlie^ nc^cessity 
of satisfying these needs. Thus a relatively greater 
intake of certain salts and growth vita- 
mins is required hy a nursing mother than hy' an 
adult of the same weight who is not heing suh- 
jectod to a similar strain. 

h’ailure of rex>roduction is a cliaracteristic effect 
of many deficient diets and is usually show*n l>y 
failure to hreed or hy failure to rear the y^oung horn. 
A sjiecial tyjie of sterility has heen descrihecl hy 
H. IVt. XCvans and his eo- workers and shown to he 
associated witli a dietary deficicney- : the substance 
lacking is ax>pa‘rently an organic comx><>w.nd of 
unknown composition ; it has hoen lahelled 
vitamin id. Our knowledge of this vitamin has 
recently heen collected hy if. IVI. Id vans, O. O. Eturr, 
and T. L. Althausen (“ The Antisterility Vitaraine 
P'at Soluble El,’* q/* f/r-e <>/■ 

^ vol. S). The sterility is unique in 
that imx>lantation of the embryos in the uterus 
oocuirs normally, hut later they are resorhed and no 
young are ever hom. The se>i:ual cycle in female 
rata suffering from vitamin E deficiency occurs 
normally : in other tyjies of sterility, either the 
se>rual cycle is disordered or im x>laixtation fails to 
^OGCur. In the male, vitamin E sterility is aceom- 
jjanied hy degeneration of the testicular glands. 

To determine whether a given rat is suffering 
from Adtamin E sterility it is essential to carry out 
fex*tility tests. The occurrence of <estrus ox* pro- 
oestrus must he observed, from the change in type 
of cell found in a A^agirxal smear, and must he 
followed hy'' the signs of sixccessful copulation with 
a fertile xnale, the presence of a vaginal plug axxd 
sperxnatozoa in the female passages. If implanta- 
tion is successful the vaginal smear shows red -blood 
cells about the 13— ISth day of gestatioxi. In the 
authors’ stock of animals, 5- IB per cent of successful 
matings are not followed hy imjplantation : the 
animals used for testing for the presence of vitamin 
E should not show a higher percentage of failures, 
otherwise they are unsuitable for the test axid are 
presmnahly sufferixxp from some other type of 
deneneney- Hesorption of the young occurs about 
lS[o. 300.5, Vox.. 12^3 


the 20— 525th day and is showxx by a gradual fall in 
weight of the axximal, in contrast to the abrupt fall 
seen when a litter of living yoxmg is bom. The 
suitability of the animal for the test oaxx be con- 
trolled by sxxpplying a source of vitamin E at the 
next gestatioxx and obtairxixxg a healthy litter. 

Histological examination of the uterus of these 
animals at different stages of gestation shows that 
the develojinxeixt of the young is defiLnitely retarded 
after the Sth day : xxbout the I 3th day maixy of the 
foetuses die and tlie plaoexxtse start to degenerate 
aboxxt the 1 Oth day. Heath is ascribed to ehaxxgos 
in the y'olksacs, especially- intorfer*exioe with hssmato- 
Xxoiesis and failure of develojxmorxt of the fcetal 
cax^illaries in the - I'he fewness of tlie 

red- blood corpuscles as compared with the numbers 
seen ixx ixormal enxbry-os is noticeable about the 
nth day-. 

Ixx contrast to the ixornxal sex -life of the sterile 
fexnale, the stex'ile male*, sliows marked testioxilar 
degeneration. Eor a short xi^iale may he 

sterile and show* ixox-mal testes histologically ; "that 
some change has already' occurred in tlxo organs, 
howev-er, is shown hy flic's fact that even prolongt-d 
administration of x-itamin E Avill x*c?sxilt in the cure 
of only 25 x>^** cexxt of stc-^rile malc^s, and even in 
these xxxost of the tubules will he degenerated. In 
the ixext stxxge the sfiertnatozoa fail to slxo’w ixormal 
rnovenxents, and finally disax>pc*ar : the animat 

becomes incapable^ of forming the vaginal plug on 
copulation vidth the- female- aixil in tlxo last stag<- 
loses all sex interest . 

The dicit used to tlxeso effects contains 

alcohol- extracted caseixx, cooked com starch, cod 
li%-er oil, salts, lard, and y^east : it is tlxxxs acle<{ uatc 
so far as the otixer dietary constituents are con 
cerixeci- Sterile females supplied Avith a suflxeien<\\ 
of vitaxnixx E aa'xII hav-o a ixormal gestation and i>r<»- 
duce living y-oung : hy using such animals as ti-st 
objects it has l>een determine the distri- 

bution of the vitamin in IMature and to x>ref>arc 
c’sxtracts contairxing it in coxxcentrated form . I ii 

general it may he stated that animal foods are not 
good sources of the A^itamin ; it is not stored in the* 
testes and the v-iscera contain J^ttle : it is oh icily 
present in nxusxile and fat, though even here it is 
not in a coneexxtrated form : milk contains little. 
Vegetable foods the most potent sources, 

especially lettuce and Avheat - germ : the oil ex- 
tracted from the latter has proved a convenient 
source. Eertility can he ensured by a dose of 
0-55 gnx. of the oil on the fiz*st day of ges'tation or by 
a daily dose of 25 mgm. during gestation. Expt-ri- 
merits have shown that for any given gestation to 
be successful the vitamin must be jggj^ssent in a<te- 
quate concentration in the body 5th to t he 

20th day of this gestation. TV^nt^ times the 
minim unx dose w-ill sufflee for two but not for tbr«** 
gestations : the vitamin is used tap in the ordirnxry 
metabolic procei^Saes Jibe body, and altbotagh it »» 
essential for gest 4 ^gk>n it does not iahppsar to 
utilised more ra]p3^1y dnrix^ it. : l^tbrlle aaiintaiw 
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bHoso on 'ctn eirdloq^txatt^ ciio^fc : it> oa,n T:>cs cio't>&ot>ecl etliso 
in now-toorn y^^xtxxj^^ Xt* iii» auot:>ion on. int>f€b- 

poi'it^onewa.l injooi>ion £ls woll a.s £ollowin|g ora,! 
i 3 Ltlxninist;ra,t>ion.* Xn o:x:oos8 it> will not inoroct»o 
tHo fortuity of tHo animci^lus etl^ovo tlio normal for 
tlxo ]partionlar atoolc. 

X^rolim inary o^cjporiments af>]^>oar to show tli_at 
vitamin El is also csssontial for xxormal laotatlon. 

As rogarcis its oHomioal i^ro^portios, vitamin E 
shows oloso rolationshii>s to tho grovij.> in w^hioh 
vitamins A. and X> aro j^laood : it is foxind in tho 
unsax>oxiifi.al>lo fraction of w'h oat-germ oil, hnt is 
nnstahlo to a hot saiponiHoation in this oil, although 
stal>lo whon in a ’puror condition. Tt is stahlo to 
aeration and hydrogenation hut not to hromina- 
tir>ii : it is xxot destroyed hy drying lettuce nor hy 
ooolcing plant or animal tissues. ^y fractionatioxx 
of wheat - gornx oil a sterol -free fractioix can ho 
ol>taine<l, distilling at 21 S 5 S- 230 ® O. at 0-01 mm. 
prcsstire, containing all the activity : no xiitrogon, 
«iil^>liiir, or halogen is present in the active fraction, 
r> mgm. of w^hich fed oxx the day of matixxg w'ill sufiioe 
to ensures a ixormal gestation. Its hehaviour on 
fract ionation thixs resemhles closely that of the 
growl li -promoting fat solulxle vitamin A. 

ITailore of reproductioix on sinxilar synthetic diets 
has hoeix ixoted l>y other observers, esjxecially hy 
li. Hiire, hut ICvaTXS and his eo - w'orhers liax^'o xnade 
the n\ost ooxxxplt^te analysis of tliis particular type. 

• U. Huyiulci, W. I^ixhahara, axx<l JT^. Jtlashimoto 

^ f'rt fietTfi i/ ^ XV^lcyo, vol. 3, p. OlO ; 102T : 

fctij', ^ I CJHeL'^rL. 

^'ol. T, X'*- 14^3 1 have obtained failure of 

'ej>roclixc*tion witli degoxioration of the testes ixx tlxo 
xialt's, hixt without ciomonstrahle changes in the 
>V'aries in tlie fcjiualos, w'heix -white rats -wert^ main- 
baineeX diet^ free from, or relatix^ely low', in fat, 
v'ilaitiiiis A atxd H being supjxlied hx tlxo form 
:>f <*oriiC-ontrates. Their diets, however, failed to 
ahsolutc^ly normal gro-wth. JEvidence of 
rcsior pt-ioix of emixryos was ohtaiixed in a foxv of 
the fetnales. It is probable that the results w'ore 
liiti to vitaznin IC deficiency. W. I*. KLeixnody 
, 7 . jK'Jcjp. vol. lO, x>. 2»1 ; 1020 ) 

has also confirmed sonxe of the details of ICvaixs* 
Ss\'ork. 


It nxay be pointed out in conxxesLion w^ith the 
fe:K.amiTiation of food materials as sources of certaixx 
pf the vitanxixxs, that there is some evideixce that 
fc’fonootis conclusions may be draw^n when the 
^xhstance xxnder test is minced in with the other 
oristitxxents of the diet, owixxg to an inter actioix 
^'itwcon it and some of these constituents resxxlting 
h a destruction, pairtlal or cojncxplete, of the vitaxnin. 
|*h«^ H. A. !Mattill (JT. ^rw.. JfaTed. vol. SO, 

. 1 ; 1 02*7 > has adduced evidence that 'vitamins 

. anti 15 xnay^hp oxcidised in the presence of certain 
or salW in filxe diet : axxd XI. M. Evans and 
,V- vol. bS, p. and vol. SO. 

^ have obtained iSirnihEiaf in the case 


I 


vitaixxixx E. 


1 T I-ard anxoxig. and ferroxxs 

iphato ancxoxxg the salts a|pp^||Sr to be among the 
riictive agents ; a dehnite i^^^llationshlp between 
arci and the amount of wheat-germ zxeoessary 

No. 30ee. v-pa^..ass» 3 , ■■. 


to cure sterility has heen . demonstrated hyd^ro- 

f ^erxated lard aj^pears to ho withotxt thie e^ect : a 
erric salt bas not same action as a ferrous 

salt. 

^ Although so much attexxtion has been recently 
directed towards tbe part played by tbe vitamins 
in reproduction and lactation, it is essential that 
the iixflLuenco of the other constituents of the diet 
and the proper balance of all tbo constituents 
should not l>e omitted from coxxsideration. Oladys 
A- Hartwell .7'-, vol. 21, p. 10*70 ; 102*7), 

using a diet of caseinogen, potato starch, hutter, 
cod-liver oil, salts, and marmite, fouxxd that lO per 
cent hixtter or 12 per cent w'ith A per cent cod- 
1 i ver oil and 1 0 per cent caseinogen produced 
nearly xxornxal growth in rats : with 14 per cent 
cod-liver oil growth was less good, and no litters 
were produced : the uteri and mammary glands 
w'ere abnormal and the testes in the male w-ere 
frequently snxali and the anixnals sterile. XV^ith 
lO per ceixt butter and 4 per cent cod -liver oil, 
reproductioix w'as the does dying or failing 

to rear their young : the males xvere fexrtile. In- 
creasing the protein contexit or adding laotal- 
hunxin gave slxghtly better results, but tbe best 
w'ore obtained with 12 per cexxt butter alone 
ixx tbe diet, although still not so satisfactory as 
axxiong tbe axximals of tbe stoch colony. She 
suggests that eaccess of vitamins A and X> may 
upset grovrth, or that vitamin E is necessary for 
growth as w'ell as for feirtility i it is possible that 
interaction betw-een the coxxstituents of the diet ixx the 
diet itself may be a factor ixx tbe resxxlts obtaixxed ; 
thus the cod-livor oil may inactivate the vitaxxxixx 
E of the bixtter. The same author has also shoAVix 
that potat<L> protein is inadeqxiate for grow'th, 
reproduction, axxd lactatiorx, probably due to tlie 
difiB.cxxlty of feeding sufiiciont protein on a simple 
potato diet p. 2S2), axxd that an oatxneal 

diet, although it allow-s of fairly good grovrth, 
is not axlequate for reproduction or lactation 
vol. 20, p. T50 ; J02ti). In this case also 

the total protc’^in ixx the diet -was low". ’VST. 3P. 
3Ev.enixedy (loo. cit.) haus found that forlriHty is 
xxn paired by a high proteiix diet and also by one 
lo-w in caloiixixx, axxd that the xixovemoxxts of the 
isolated uterus of these axximals ixx a hath of 
Itinger*s solution xnay not be absolutely nomxal, 

I as w-ell as the respoixse to variations ixx the calcium' 

I content of the suxnrotxnding fluid (^x*€xr^. 
vol. le, p. 333 ; 1020). 

IJ. Sxxzsuhi and JNT. Hashimoto , jRu^per*.*, . 

Jt’Tvsttit. JE*Jhys^ vol. 4, p- 230 ; 

1020) found that oxx a diet of conderxsed milh 
supplexxxented -with salts and a vitaxnin H con- 
centrate, growth w'as normal but reproduotioxx 
rare i fertility was ixnproved by the ci^ditloxx of 
0-1-0-^ poK* cent cholesterol. These authors also 
report that a higher proportion of cholesterol in the 
diet w^as tosxic , leading to cessation of growth and 
even death r there appeared to be a relatxoxxship 
between this toscic e:Sect and the vitamin A 
content of tbe diet. 

Apart from the reOectidh of the adeqtxateness 
of fliet in the number 4Bmd conditioh of the yoimg 
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fooxTtx -if cltet: i (3 so f a,x* a,cloq| uiett;e for renprodixot^ion. 

- — coxxciitiioxx, SLnci f.Ho woi^lxt- of t>lie 

mot/iioT*, forin. «i.nL inclexc of s\xif^eLl>ill-fcy . IVliss 

I-la,r‘t>'woll *T 'vol. 21, x*. ^72 ; 102T) 

Ha>s foxixxci ■fclia,‘fc oxi sl v"ariot>y of diesf-s -fclrxe mot>ixor 
ra.t. ^a.iin.s at>out> 20 grri.. irx AVoigHti dxirixxg f 5 Ciaf>£i,-fcioML , 
v^hof-lxer -fclxc!: <liot> is good or x^oor : iix filxes lcLt>f>or 
o«tso "fciiorc? a,r€it foAvor ^ 3 /^ 0 vi rig in "tlxo lititer a,nLd mcLixjr 
«»,ro l>om dc?sa-d . On t>}hio ot.ii or lia-nd, during la,ot/fii.- 
trion t>iio mot.il or ni«fc>^ loso ono -t>iiird of iior 

woiglit. in snxijilying tlio noods of iior y^oimg, if 
iiio diot. is ina.doq[ii«L.to. Tims it a,j>x>oa.rs tiia.t tHo 
motiior onl^y seiorifioos hor o'wn tissnos during 
Ifrota-tion £in«l not during gosta-tion. S. l^artlott 
iias found tiiat cso-vrs also oontinno to gro^w during 
*gostation and laotation \*ircyvi€±G€il tiiat tlioir diot 

1>J etws £l: 

'X'jfcCE! scsiontific and o’oonomic; f>rot>loms of tiio to:x:tilo 
in<i <-isti*y", to tiio imf lortanoo of 'wliiclTi considoraiilo 
attorxtion 'W'as i>aid at tiics I^ootls iriooting last yoar of 
tiio Hritisii A.ssooiation. form tiio tiioxTrio of wovoral 
rooont jc»iji>lic;ations. 'X'x»v'o notow^ortixy oommiinioa- 
tions ai'o “ .A. fcSnrvoy of To>ctilo Indizsti'ios ■” i> 3 ''^ fcSii- 

Artimr Balfovix*’s Ooxnmi ttoo on industry and Trader, 
and “ -A S^nx-voy of tlio I^rodnotion and XTtilisation of 
'Wool,'** j»iil>lislnod i>y tlxo Hx'itisii ftosoaroix -A.ssooiation 
for tii<s "Woollon and “Worstod lndnstx*ios. Tiio lattor 
re»i>ort is of a vory genox-al <?lxaraote‘r. It stiminarisos 
tixo o^ctonsivo natures of tlio j>x’oi>loxns of tlxes industry, 
and attexnj^ts to indioato linos of in'v'ostigation for tii© 
irntirovoniOnt of tlio •W'oxld’s *wool x>r*odncstion for tiio 
joartionlar x>ixri>ose*s of toxetilo rnannfaotnresrs. Soxno of 
tlio oiisoi'vations xnado in tlie» re>x>ort aro not vox^ 
si-xocifio. Tlio imjiortaxxoes of tlxo study of tlie ** gro'vrtli 
of "vrool on tiio living slioox'* iio-w it ox*iginatos, iiow it 
desvolojxs, and Iioav it attains its final form, an<l, at>ovo 
all, "vrliy filiros diffor, -vriiy flocicros difPor, 'W'iiy liroods 
diffoi*,” is of oom*so olivions- i3«at tliis mattear sooxns 
to involvo Just tiioso difTionltios 'wliioii malccs tiio 
answox* to somo of tiio fundamental i>iologioal x>roii- 
loms a ma.ttor of tiie gx*oatost interest axid coxnfilorxity . 
TPiio x'Ojport oloarly oinj-iliasisos tlio nrgont nooossity for 
a real sye^>omatisation and definition of eex’tain jiro- 
X>ex*ties of tlie avooI fii>re. It suggests a jiossifcile 
olassifioation of -wools fx-om tiie jioint of vioxv of tlieix- 
utility to tile syiinnor and mannfaot orei*, in aceoxdance, 
first of all, -witli tlieir milling jirojiex-ties, an<i, seoondly, 
-w^itii tlieir s|:>lnning jio-wors. 

Tuck: real difiionlty of jirogress in tljcise matters 
dejiends on* tiie faot tiiat tiie fxxndamexital jirojnerties 
of ■w'ool from tiie vie-w^ioint of tlie sjiinner and mann~ 
faotnrer, if tiiey are aotxially definalile, are eer- 
tainly not yet defined. Tiie sfiirming x>o-wer of a 'wool, 
it is tme, is i*elated to its equality, yet, as -was fiointed 
ont in INATuari of iN'ov. I O, 102 T (l>- T30>, tlie 4 q|vtality 
nnmlier or eoixnt to “wliieii a jiartioxilar wool 'will sjpin 
lias at i>resent no definite measure. ISscact xxiforma- 
tion ni>on tlie iin x>ortiant jiroeesses of milling and 
felting is also not ayailaiile. It is not eurjii'ising tiiat 
one finds in tiiose eir awns tan oes tiiat ** tiie l>lanJcet 
manufacturer Ixmo'ws e^cactiy [|tlie tyjie of ra'w ■virool 3 
wiiicii lie recx^lres* tiiougH not always is al>le to 
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is satisfactory . /STcr., yol. la, i>. 302 ; 

1020). Tiio ncscessity of jjrojpor diets is furtlier 
siio'wn i>y some agixres x^u 1 □^lisiled liy iForixes and 
iris oo-ytrorlcers (3K- JEfc. 3P*orl>es, J. A- I^sVies, "W. W. 
i^raznan, and ]^. ICriss : •jT, ^ 4 Ssear*cA, 

vol- 33, x>“ -4:83 ; 102<5). IFrom metaliolism eac- 

I>eriments on cows it is concluded tiiat tiie jxer- 
oentage utilisation of tiie metairolisalile energy of 
tlie ration for maintenance readies TI5-80, for 
jiroduction TO-Ti5, l>ut for gro'wtii only aliout aO. 
Similar studies, xvliicii incslude mills: analysis, 

can scarcely l>e carried out on rats o-wing to tlieir 
small size, so tiiat it is of interest to firing togetlier 
tlie results olitained in. tiie case of tiiese two s^iecies 
of animals, and to note tHe similarity of tlieir 
lieliavioiir during gestation and lactation. 

d \7'ie’wrs. 

e:5cx>ress it in 'w^oi^ds.'** .As tlie rej^ert states, unless flie 
fundanxental ^>roj>erties of a ravr avooI are Icno-wn in 
its relation to tiie ;|>urj:>oses for -wliicii it 'will ultimately 
l>e used, excj-xex'imerxt.s for < level ojiing ne>v t.yiies of 
'Wool are t>ound to i>e of doui>tf ul value. T*lie 'wool 
textile teoimologist lias conditions to meet, lioxvever, 
in connexion -witli tlie raw matc^rial, -w-ljicli scarcely 
exist in connexion 'w^itli tlie su|i|->ly of tlie raw^ x-naterial 
for otlier industries. I^^or exaxn|ile, sii|->j^>lics aixd 
Cfualitios of fiec^ces can un<ier certain <jonditions l>e 
controlled, l>ut, as 8ix' .A^rtliur Ualfour’s committee 
fioints out, ** tlie exx>ansion of -wool sxij>|.>lies {[and 
f>resuxnal>ly tli*-^ cj^iialityJ seems lilx:d 3 ^ to lie largely 
dojxendent on tlie firice of 'wool (conjoine^tl -witli tlie 
Xirice of mutton) in x'dation to tlie ^»x'ice of otlier 
agx'icultural |ix*oduee, notalily, -wlieat and c<M*eals-‘* "* 
TTliis asj[>€iot of tla? ra-w material sui>j>ly for tliC'i textile 
industry, wrliile it does not of course form ^lii’cctly a 
f-iai't of tlie jix'olilem of tlie standxirdisation of ivool 
l>y scientific me^ans, is liound to receive c*.oxisi<leralil<* 
attention l>y tlic^ economist and agriculturalist. Its 
relation -wit-li tlic teclinological fioints enumerate<l iti 
tlio i-eiiort of tlie I5rit isli I-teseax'di .A^ssociation for t lie 
'Woollen and Worsted Industries lias doulitlcss already 
taken an imj>oi*tant jilace in tlie considorat ions of 
tiiat liody. 

6ioxrc3sr'X*i»r*jo -wox'kex's generally _'will -weloome tls^ 
statement made in tlie House of Oommons on duly 23 
liy IVIr. Al. IVf- 8 amuel, ITinancial Secretary to tlic 
Treasury, tiiat tlie Oovemment is jirejiared to exenij>t- 
from Oustoms duty scientific oinematografili films 
lirouglit into Oreat llritain solely for exliiliitioon to 
scientifio liodies. Als -was stated in our issue of duly 
(y>- 103), tlie sulijeot -was raised eax-ly tliis montli «* 

a dir<ict consequence of tlie dif¥ioulties exjperienoed l>,> 
IMr. W', H. "Wr-iglit, tlie distinguislied AxinerioiU 
astronomer 'wlio delivered tlie Oeorge IDarw^in leotur< 
liefore tlie IHoyal Astronomical Society cn dune 8 , ** 
introducing liis oinematogra^li film of dujpi-teqr. Or 
tlio rejiort stage of f-ke If'i^^rioe Hill in tlie House oJ 
Oommons on duly" Oeqit* Xan S'raser moved a 1101 % 

clause r>roviding tiiat tire Oustoms duties imfiosed 1>> 
tlie X^inance Act* - on negative and 

cinematograiili filrns 'stioniild cease to lie ]^ayal>le in tli£ 
case of a fUirn certsU^ed l>y tlie Xtoyal Society tc Ix’ 
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solely «Kr». lllijzst^ireteioxx of i9oie»irLt>iflo 'i>n.'V'ost'i|^akt>ioxx, for 
»cln.il>it>iori. I^oforo ro.oxo.'boT’s of sl reooj^oisod aciooi^iflo 
j>orly fitod. ii3ci.£>ox“t>ed only for t>]h.o y>vxjr|;iofiio of axi^ola. 
^3clxi1:>if>ioxi. froo of oliiojrg:o« Sornxool s'ti9tt>o<l t>lxa.e 

3E5.oyaul ^ooiot^y H«ua et^gprood -feo oortify suolx fxlxxxs, 
^ricl "t-laLO Oiisf^oms offioisLls xvill «>oooi>t> t-ljo sf>€xi>o- 

noof/. 0«*i2pt>. irx*o«ox‘*» olo/oso \v4ets tlxoroforo rc»o<cl o. 
jt^csoxxd f.iT30.o cund ei^fdod fo -fclmo liill. 

Iisr Jrxis j^rosidool^itxl etdclross xxt; -fclxo lirit-isli X^lxartxia,- 
;r»LJL'bio«kl Oorifox-ojoioo, dolivorocl ^t> dxolt-c^rxlxetrxx oo Juily 
S 4-, 3Vfr. Xt. 3rt. ilKorjLOoti'fc -fcoofe: «,s Inis s\xl>jool> Ir^oooofr 

^ioGixomioo.1 X>i«Gox^oi*ios in. IF^ol«tt^iorx to X*li«Li*^rrx«xcy 
LtJicI illostra.tocl ttioir* rol«fc't.ionsliJ.|x *fc>y I'ofx^rooco to »oxoo 
>f tixo roooxit A^-^orlc oxx ttio lxox*mo»xo« «.Ticl 'V'ita.ioiow. 
'Ji<xi*xrx»oi«ts aro o»j>eoially irs.toT*o«tod irx tHis 'w'orlc 
i-<>»rx tlxo i^oiot of viow of tlxo staxx<iai*cls of j>xx**ity aocl 
xc^tivity acio};>tocl, AV'lxicslx, sirxoo xxxarxy of tlxo sxxlxstarxcos 
iridoT* rovix^'vr aro of xiTxlcrxo'wo. clxomical ooostitxitioxx, 
xi'<^ Ixasod viltiioatol y orx Ixiolo^ioal tests. Tlxo staxx- 
liii'cls xxdoi;>tecl l>y tlxo IHLf^altVx C -oxTxxxiittoo of tlxe T.»ea^?xxo 
>F ISTatioxis axxxl l*y tfu’s ’T'li€^r*xxx^>exxtic; fc>xxl>st*xnces -A,C5t, 

I xxxay l:>e t.alxerx as exaxixf >leM of tlxe staociax’-ds of 

t-<‘f«'i*orxcx?‘ xvlxiolx 'will Vxo i rir;lx*<loxl ixi tlio oew otlitioxx 
>t' f lio “ l^ritisli I^lxarxxxaoof tx ” z ^>lxafiriaoists slioxxld 
U<* fatYxiliar vx'itlx tlx*^«<' staixcl %x.x‘cls xxxxxl also \,v'itlx tlx<-^ 
iiic»tlioclM of Ixioloj^ioal assay Ixy moaxis of 'W'iiixslx tlxo 
lic'tiv^ity of ai»y ion may Ixis ev^alnat-ecl in tenxxs 

i»t 1 1x0 staxx^larcl. IVlx'. l^oixnolt i ll\xsti*xxto« 1 liis tlxcssis 
I'oforrixxpr t o some* of tlio reoc-nt vv'ox'Ik. on tlxo f >i toitar-y 
ixiifi tliyi’oiil gclanris, on t lio o'v''xvriaxx Ixomxoixos, on 
axxcl oix tHo e>::tr‘aot of livox* 'vs.-'lxiolx is «,»4f eoti 
III tlics tr-oatnxorxt of ixortxicioxts arxa^xnixx : tlxx-t isolatic»xx 
iiiifl syrxtlxosis of t liyroscixxo and tlxo sO|.>ar*a.tio»x of tHo 
«>>.>'tooio xxTxd i-xroMsor* |>i''in.c:i|r>l<^s of tlxo p>ost'<^x*ior' lofc>o 
of I Ilf j>ittxitai*y ^irlan<l v^^ox*** inc*lxido<l ixx tlxis woetioxx. 
Ill tlial oxx tlio 'v'i taxxtins spooial attontioxx w^as dix*o<;te<l 
to f }!«» jroooxit wox'lc on tlio f>x'od ntttioix of \’'i taixiiix I> 
I>v iT'j’adiaticxxx of of^arrxstox'ol. ]|r<«^fox*c^ixc!o 'W’as also xxxado 
t<» t Iit^ rc'ooxxt 'worl<. oix Vitaxxxixx Ji, ixxoliiiliixiii^ its 
« *iitiatioxx into tw-o sefxax*ato acjooswot'y fact-ors, 
»iri<l <*ritioism dix-oct-exl to tlxo staxxxlax'd fox' Vitaxxxiix .A. 
l4xi<l < lo’wxx irx tlie "* VTxxitod fc5t atos T*lxax-xx»aoox>oe-ia-’ * 
111 <^*<^>i»olx»sioxx, IVtx*. JJoixnott r^oforrod to tlie intoi*ost 
wlu»>,\'rx ixx tlxo develop irxxoxxt of Ixioolxemistx'y ixx its 
to J>lxal^r»^ae!y loy tlxes X*lxax*ixxacexxtir5al tHooic'ty, 
<* v'itloxxoed l>y tlio I’oooxxt ixxaxxg 5 xxr>at.ioxx of tlxo 
'ooic't T^lxainrxxaoolof^ical X^alxox'-atox'ios. 

X'sxsyxTX-, ooxxfor*orxoo 'was Ixold Ixy tlxo A.ssociatiorx 
► f l-i.uHt.irx|g iilxxi^ixxoox’s at ^Ixofflold orx Jfxxly 41 — lO. Tlxo 

*j_’^*^***='-''^ic>xxs oxx x'oad lig^lxtixx.s, from, tlxo jxoixxt of vio'W Ixotlx 
till' fxodostriazx axxd tlxo car dri'V'or, woxNt? xralxxal>lo» 
*■« 1 Ji< v- wiio'w Ixow oompiloxc tlxo jxrolxloxrx xs» dojxoxxdixx^ 
it ili^>os oxx diffxoxxlt qx-xostioxxs of jxlxysiolof^y axxd 
>«Vc-iv< vioi^y^ Tlxo fxodostriaxx 'waarxts to soo small 
>«t iMi* -t ioxxs oxx tlxo road axxd tlxo xxxxixxlxors oxx tlxo 
^ ' tlxo dri'vor - 'waxxte, irx additioxx^ to l>o al>lo to 
'*'*t olxjoots at a corxsidoralxlo dtstarxoo ixx adva.xxco 
pitlioiif tlxo xxooossity of txsia^ . Jbua Ixoad llg^lxts^ Tlxo 
lir ^ faotOTpna 'wlxiolx orxalxlib olxjocts to l>o di»- 

l>y tlxo oyo aaro tlxo ooxx-traot ixx l>ri^lxtxx€>s» , 
^ 'vvofii tlxo olx^oot axxd tlxo Ixaolcfiproxxxxd, and tlxo- 
c-ast l>y tlxo ol>io«3t Itoolf. JSrcjporixxxoxxts iadicato 
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tlxat tlxo x'xxoclxazxisxxx of ■vi^«iVxility is xxot tlxo saxxxo at 
Ixi^lx as at lo'w' xllxxnr>ixxatioxxs. At Ixi^lx illxxxrxirxatioxxs 
diyorsity of l>rl|^lxtxxoss jxlays tlxo x^^^i^ticijxal j>art. 

X*r 'Was ixoxntod ont l>y !Mx'. W'aldraxxx dixrixx^ tlxo 
31 xofHol<l coxxforoxxco tlxat in oxxo ixx s tall ati oxx tlxo stroot 
'tjvas illxxxxxixxa'tod ov€»xxly all over 'witlx ixxixxixirxxxTXX 
ixxtoxxsity. Tlxo illxxmixxatioxx i.>rodxicod v\'-as lilco xxxooxx - 
Ixj^lxt^ axxd oxxly ixx a fo'w jxositioxxs C 50 vxlxl x^odostrians 
l>o distixX|.iCxxislxod. Ixx axxotlxor tost tlxo lif^lxt 'was 
jiax-tially exit off so tlxat darlc stroaixs -veox-o fxrodncod 
across tlxo road. Ixx tlxis oaso ovc^ry {.xod ostriaxx ooxxld 
Ixo easily sooxx. Tlxo diffox'oxxco Ixot'wooxx tlxo illnrnina- 
tioxx yxrodxicod on roxx|^lx axxd sxxxootlx road sxxx'faoos 
Ixy ^rivoxx lig^lxt soxxroos was also x^ixxjxlxasisod- On a 
jxolislxod road loxxjgptndirxal stroalcs aro formed rxxnxxirx^ 
fx'onx tlxo ol>sox*vor to oaclx li^lxt soxxrco. Tlxo l>ost 
■vx’ay of dotoctinia^ an x>l>strvtction is to -watolx wlxotJxor 
any of tli<*» stroalxs aro l>loc lx od ont. It 'was j^onerally 
a^x*o«^d tli^at it is inad vrisalxlo to Ixa'vo tlxo lig^lxt soxxrc’sos 
all on ono sido of tlxo road. W^itlx jxolislxod or w*'-! 
roads tlxis s>'-st<xnx is dan^ox'oxxs- li'or ixarTroxv roax:ls it 
is gfood to Ixav'o tlxo altorxxatcT* latxx^xs on ojxjxosito sidos 
of tlxo road, l>xit fox* 'v%.*ido i*oads it is Ixost to Ixavo tlxo 
soxxrcos arranj^od ov^only on oaclx sides of tlxo road. 
Tlxo soxxrcos slxoxild 1 >X 5 slxadod from tlxo dri'v*€ 3 r‘*s oyos, 
l>xxt tlxo li^lxt slxoxxld xxot l>o exxt off froxxx Ixnildixx^s and 
Icortxs- 

T«xc A-ssociatiorx of HritisH Olxoxxrxical IVTarxxJLfaotxxrors 
Ixold its 't'wolftlx axxTxxxal ^oxxoral xxxootixxg? oxx Jxxly 152 
xxxxdor tlxo € 25 lxaimxaxxs 3 Kixx of IVTr. O. A.. IHLill- 3 Ir. Hill 
said tlxat tlxo CJoxxxxoil ooxxsidorod it ixxad'vi.salxlo to 
jxatroniso xxxoro tlxarx oixo oaclxilxi tioxx ixx oaclx yoarr, and 
rocsomxxxoxxdxxd tlxat tlxo orclxiHitioxx sxxjxjpox’tod slxoxxld l>o 
tlxo Hritislx lxxdxxstx*ios K’air, to tlxo sxxoooss of 

wlxiolx ov^'orytlxin#:? ]p>ossil>lo slxoxxld l>o doxxo. Ho xro- 
forrt^d to tlxo -worlc of tlxo Hosistajrxt IMotals Ooxxxrrxittoo, 
x*omax*l<.inj 35 tlxat tlxx^ cixorxxical irxdnstry is ixx gproat xxood 
of now xxxatox'ials fox* tlxo cioixstrxxxstioix of jxlaxxt doali-ni^ 
witli coi'rosiv^o sxx txstaxxcos, axxd o>cj>x:ossirx^ tlxo Ixojxo 
tlxat im jxor taxxt- x'osxxlts 'woxild omexrgo fx*om tlxo cron- 
contrxxtod axxd co-o»*dinatocl attabck oxx tlxo ^xrolxlonxs 
in'v'olvod. Six* IVIasc 3 Mixs|>ratt roxrxixxdod Ixiar ' axxdioxxoo 
tlxat tlxo ‘ safo^^^nardiixg ’ jxolicy is a doxxlxlo -odjgfod sword ; 
if tlxoy wanted tlxo tax'iffs of tlxo -world rod dteod tlxoy 
xxxxist xxot Ixo too oTcigoxxt as to tlxo toxrxxxs tlxoy aslcod for 
saf o^xxax'd i xxgc tlxoir O'wxx i-n.dxxstx*ios axxd tlxes K^otoxx tioxx 
of tlxo i:>yostxiffs Act. Tlxo A. 11 . 0 , M!. xx,xono^rax 3 lx oxx 
clxoxxxioal ixxdxxstx-y slxo'wod tlxat, Ixroadly sjxoalcixxg, 
CSx'oat Ilritairx is a froo-trado xxatioxx, altlxoxxj^lx oac- 
oo|xtiorxs 'woro fox*ood ixjxoxx it irx x*osj>oct of small soctioxxs 
of axx orxox*mov»s clxoixxical ixxdxxstry, Tlxo Tti^lxt Hoxx. 
jr* "VV. Wilsoxx sjxolco of tlxo ^rowtlx of Ixi^ coml 3 kixx.os froxxx 
sxKxall Ixxxsixxossos, axxd of tlxo relations Ixotwooxx tlxom. 
Tlxo Ixoxxorary troasxxx-or. Hr, EZ. E*. Axrrxxstroxxg:, oxc.- 
£>xr€»ssod ooixoorxx at tlxo lar^o xxnmlxor of foroii^rx jxatoxxts 
wlxiolx Ixavo rocoxxtly Ixooxx talcorx oxxt ixx Oroat l^ritaixx, 
THoso -worro, for tlxo xxxost jpart, xxot ^oxxxxlxxo invoxxtioxxs, 
Ixxxt woro talxoxx oxxt "witlx t]^o olxjoct of jpro'yoxxtixxjgf 
Hritislx maxxtxfactxxror-s malfcixx^ or xxslxx^ axxlxstaxxoos 
wlxiolx oftoxx woxo woll Icxxowxx. Ho stx^^ostod tlxat tlxo 
mat tor is oxxo for„ 5 tlxo olooo attoxx tioxx of tlxo I*atoxxts 
Ocmxxxxittoo* EHxrtlxonr, Ixo doolarod tlxat t^o ixxdxxstry 
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is still irx riesocl of y>rotoot>iorx of tlxo tyjpo EtffoT*c3lo<3 t^y 
ss.fe*|Qfxi»T*ciiix |5 ’ s,zxcl -fel-jo U>y^ostTxffs A.ot* a. 'v'ic^-w' -wl cl^i 
■w«ts oxTxj:>jljit3tsisocl also txy IVIt*. I^a-wsoii. 

TiTJtfi x-ax:>icl imjr>r*o’V'03m.oxxts tliat aro Ixoin^iT xrxacl< in. 
oonno^cion l:>x*oacioast i*oc;€>>i ayip******^^''^*^ 

ajj|r>l>-in^ olootrioal clo'X’'ioe»s t<'> ixnjxrovo tl^o c»“ 

y>lioixes» xnalco it ai3 'V'isalxlo to oonsirloi* y^T*ol>x >10 
futxwo do'V'olojmmoxxts- It is Icrioxx'n tliat tlxo Ly 

of x'oj^r’oclxAotion fi'oxx*. tx nxoclox'n ^^-ramoyxfxoxxo x-oo t'tl 
oaxx I>c^ g^roatly imyxrovocl and tlxo -volmxio of t>»o s<ji xcl 
xnox'o cj^asily ooxxtr*ollescl wlioxx olootricxxl Tuxotliotls of 
ajro oTvxyxlo^^exl . ’V’'il:>T'ati<»ns of to 

noocilo oan l>o nrxaclo to ^ortc-ix-al o csni-ronts 1^>' nto xs 
of v^dxat is oallocl a. ‘ jr>iol<^-xij> ’ att»xoliocl to tlxo t xo 
arrxt of tlio i^x-amoyxliono. 'I'ljc'sse^ oxjr'X'onts, a c5jr 
X>assin^ tlxx'otx^lx a joowoT-fvxl amj >litioi-, oyx^-x-at^^ *x. 1« tcl 
Sf>oa.l«oi*. Tlio amfxlifior’ an<l Joxicl sjtoaWox* 011*0 t, 
l>e»iTx^ tJxo sarrxo as tlxxxt xtsocl ixx fcti'oaxloxxst T-ooojxtioxx, i.rx 
l>e> nscwl for* oitlxox* jxxir*jxoso. JF'oi* Tnan>' lionxos ixx to 

fntnx'^^ it sooms y>i*ol>al>lo tlxat tlio^' 'vv’^ill ltaN^o> Ixro i- 
oast T'ocjoivin^ ajtj'tax-atxis Avittx oliixxixiators wl' ilx 
ol>v^i*xt<r* tlxo xisci of haxttox'ios, a-rtci tnx olooti'io* Iv 
ciriv-oxi ofxlxono tnmtalxlo, 'irito ytx-osont ti*< id 

of de»x’"oloy>mt^nt sooxtis to ixx llxx'i <lij*ootion of Itav t#a: 

a fixcod olootrioal installation X'vdiictlj otxn l>o oontml ><1 
and lxoai*d in xrtan^^V* rottixxs of tlxo fxoxtso. Honit^ <50 
tr*xtotoi*s liavo alr'oadv mado sxxolx iixstallat ictns, 1> :> 

tlx<*>'' ax*o still j'o;Grai*<le'd as I iiT<-m*i<'‘S. In l>nil<iin^ »xo 
Ixonsos, tlxo aclvisalxilitv of loxx’s^iny? C5on<lnits foi* 1><» 
si fcxlo i’oq|xxir*oT non ts sliot lid Ixo c*orisi<l«.*f*od, Jt is fxossil:> » 
-tHat in tli*^ fiitm'O wti xna.'V’^ Ixavo to wits Nx-itlx as max’ 
as SO.OfiO jxi'ix^ato C5onsninx?r*s, talcirxj^ alxoiit 20 * 

30 watts of olootrioaJ y>owox* for* j*of >i*<^>dnoin^ inns 
zxxoc-liaxxioall^r fox* ontor-tainixu^nt fmi-f>osos. Ixt tit i 
oaso a dynanxo of at loast a tlionsand li;:iW>w*att oa(>a<^i1 
Ty^'^oixld l>o i*c*c-jxxirod to snixytl^^ tliont. 

j^VonriV'jp; jxx'oyxax-atioris ai*o laaixf^ mado fox* tl > 
xyviailr'oxmial Intox*national CJon# 5 x*oss of IMatlioxxxati ? 
to l>o liolri on ^^OJfxt. 3 — lO at T3o!<^t^5na. Imsixtoss c 

tlio t ^c>n|^i-oss is to l>o ti'ansaotod ixx sovoxx sc?c;tioni : 

<1) j^x'it lxixtotio, al^afolxT'xx, analx^sis ; (2) ^ooixtotr^'" - <3 

nxo<‘ljani«iS, asti*onoxrx>’', ^oodx>s>^, y^ooyxlx\'sic*s, jxlx^^sioal 
xxiatitonxatios, tlxoorolioal yxli>'sics ; statistiofc 

matlxoxxxatioal ooonomios, oaloxxlat ion of tlio ytr-olxa 
Ixilititss, soionoo of tlxo actnax-y ; on^ixmoriri^ an< 

ixidxistT’ia.l ai:i];>li oat ions ; <<1) olomontai*x ntatliornatios 

cJidaotioal xyxxostions, xxtai lioxxxxxtioal lo|^i<* ; ( T ) jtliilo 

soytli^-, Ixistox-^r of matlxoxnat ios. Ixx oacilx sx'iotion ax 
atti-aotivo jxi'ograinxno of lootxir*os l>v orxyxorts Ixas Irxoox 
a-xTany^^od, On tlxo social sido, tixo xxatioxxal ^ovoi*n 
Tnt*xxl. axxd tlxo citios of Uolojgnxx, l^''Jor’oixoo* Ptavonxia 
I'c^x'-rar'a will y^ivo roooyxtions. 1'lto visits ox*^anisoc. 
will inolixdo imyxortant oxxg^inooiring worlcs oxx tlxx. 
’^rixscran-Emilian Ai>onninos and tlio lx>-dx*r>-olooti’i< 
fxlant on tlxo I.walco <*r T^odro, noax* ]l«alco C«at*da. 
**^i^l>J^<*t*il>tioxx of SO lira will on title a xnoxxxlior to n 
ci^yjyy of tlxo of tlxo Oongpross, also to r-odneod 

fai*os on tlxfi Italiaxx ir^tato rail-ways Ixitwoxxn ^lLn|^. 2K^ 

and Hojpt . 30. Int ♦^xxxiixxyr Tnoxxxl>ox*s slxotxld coxnrrnnxi- 

x;ato fix-st witli /Vila, f Vtrnnxissiono I^:sooxxtiva dr 3 l Ooxx - 
^lossxx Intox'ixas^ioxxalo doi IVTatoxnatici, Institxito l^ato- 
xx:k&,t>i€jc> dolla K. ITni vorsitd » Uolo^na, Italy. X>olo< 
Nc*. 30t>o. Vrix._ 12^.1 


CJtti^y ^ 8 , 

^atos Ixavo Ixooxx ajxjxointod l>y tlxo U xxi vorsitios of 
.Alxox’doon, I3olfast, l^ixTrnixx^lxaxn, OaxnlxridiQ^, USdin - 
IxnjTpclx, C4Ias^^o-w, IVfanolxostox*, Oxefox-d* St, .A.rxdro'ws axxd 
'fox-onto and Oolxxxnt>ia Uxii varsity, tlxo Itoyal Sociexty 
I of I*3dinl>ixx*^li, axxd tlxo C?aml>rid|5o I^hjtilosojxlxioal 
fc*tocidty. 

Tnxe xxixxot^oixtlx Intoi*natioxxal Ooxxg 5 ross ai^aixxst 
.A-lcsolxolisxix w-ill txo liold at .A.Txtv(.*or j> xxndor tlxo y>x-o»i- 
dorxoy of l^x-of. jZnnse: of IBrxxssols, on 20 — 2&, xvlxon 

tlxo folio v^-'ixxpc l-xayxox's of scion tifio intorost xvill Ixo 
roa<l I 'X’lx*> alcoljol cyxxe>stion and social Ixyi^iono, l>y f^ir 
Artlxnr T^5'<?xv'^sliolnxo ; tlix3 coxxcoxxtratioxx of atoolxol in 
tlxo Ixlood and tlit> diay^txosis of dmxxlconnoss fx*om 
tlxo xxiodico - legal and iixsxxraxxoo asjxocts, I>y I*rof, 
li^irlcot of J..i^go ; rocoxxt oscyxcrimoixts on aloolxol and 
liox*odity, l>y I*x*of, I.,aitinoTx of Holsingfors ; olxangos 
in tlxo endocrine glatals ixx t-lio descondxxnts of aloo* 
liolicss, tlio ondocrino glands xxrxd i ixc^lxrioty , tlxo 
j >ox’nx **al>i lity of tlxo xnc^ningos in alcxxlxolics, and tlxo 
<''>:ioital>il j ty of tlxo c;orx^l>ral tissnx^ ixx tlxo doscondants 
of aloolxolios, Ixy I>x-. I^ixnsojx, X>ir*30tcxx* of tlxo l^S'oixro- 
logictxxl C'linic at l^xxrtxx z rcwults of .American f>ro- 
Ixilxition frotrx tli*-* lx>-gi<'nic xxs|xo<'t, l>y I^rof. Hav*^<.^n 
KIxn«5i*son of 3^€*v\' ’S'orlc ; srxoial office ts of tlxo I^olgian 
I-ir|tior I...aw of l>y l.>r, V’ox'N'xxocI-c, flirootox* of t lit* 

Ixxstitxxto of C ’“rix * lirxal .^Vn tlxrof >olog v' at l^mssols, anti 
l->r. IMocixxs, l>iroct<,>r of tint* l^alxixratory for t>rinxin»Li 
,A.xxtJiro|xx>Iogy x»,t .^\xxtwo»*y> ; alcolxolisxn in Itxxssia, l>v 
X>r. X'ialxlgTvn of I\lxxlxxxo ; and aloolxol and sfxort , I » v* 
I_>rs. H«>lJin dtx C'^otoaix axxd lJo**g<>ron of X'*ariw, X'»'xjrtlx<*r 
inf< >rxnatioii c:an Ixtx olxtaixxod fx*oxn tlxo < l«^n€^E*xxl fc5oor«>- 
txxx*y, X*x*of- 0*lxax*les Vteirlat, JXxie V xvix X>yolc 1<>, 

.A. 1 Xt V\’ T*|X . 

''I'm fc floriiiinan ZVIxisotirn of t lx«' X.#orxdon CV>*xx»t>' 
C^oxxncil is y xlarxxxitxg its K4>ol<>gioxxl xxxclxii:xxt.s on lin«'-« 
w'lxicli xxkxglxt l>o a<l4^*y>tod Ixy otlxox* rnxxscxxnns xivitJi 
adv^antago to tlxo ixxf |xxiri>xg yxtilxlio xxxxeI to tlxo syxrcinl 
of f xxndai » xof xt al wci<^ritifxc l<€_xxo’wx’le‘*<lgo- J\. aeries of 
cixsi-fs lias Ixoon sx^t a(>xxrxrtr t.€> illiastrato tlxo evidcjiH'*'**^ 
axxd t la^ tlir>*oi-ios of ovolxxtion from tlxo a&oologist ' 
yxoixxt of vi4^*v\-. J^yxcxjx m«>ixw ixavo Ixeerx aolcxitoxl to 
slxovx' classification, strxxcttn*e, exxxXxryology, fo«»il«, anti 
< loxrx«*st i cation, all yxoints of tlxo grx^at central tx'xitli 
of x>vr>I ixtion, xxnd tlxo onxxx xxlati ye ovidexxces l>x-x.>nglit 
t4^>gotlxor in llxis coxnyxaot -way coi^lxl soaroely fail to 
i»xxj»r*?ss a t Ixoxxglxt f nl ol>«ex*vox*, J\. andlxoolc to tJit' 

C’xxs4*« iilxxstrating tlxo Kv’'oIxatioxx of ..^xxttKxalfix^^’* 1>>* 
XX, ^sT. IVfilligan, Ixas jxxst Vxoon i»sixo<J <X^«oncton t 
XCing and Son, Z,it<l, Cirf, net>. It is a woll*-fes«»-lanco<l 
comyxilation, writ ton xvitJxont «crap*y>inoeM», «mital>l€» 
x*c>adixxg in tlxo xxxnsetxm in frotxt of tlxo oases, ox* 
tKe fir€’‘side at Honxo, and atatJnjg: tlxo oaao for ovolnti<»« 
fairly axxd in rx^asonatxlo detail, ^n afxj.xerxdi3c 

Xxcaxks sxiitalxlc'^ for xroaders -wlxo wiatx to jptxx*»xxc tH<» 
sxilxjoct. 

Ajnt oartlxcyTialce of coni^iderxadxlicx xntjBflrxaxty xvas re- 
cor<letr| jA,t Kew OlxMOrvatory out "t 3 ^til 3 ?f .1491 lO lx- I' 

min- />1 sec. I'lxe ^wlaetcH 

distance of xxnilea, a|>i>oaapeci to 

near tHat of tlxe eartlxc^ttsatlce of April O, 

1 *JEi-»c Itxxssian Aoadioxny of ‘'fika 4 Wao^j» _ ».ppc»* 
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oos:r3Lj>tet:^iojcx , o£ fort 5 <^ ^^SMBnsrm o€ isoiojoiitliBo ir^eiocbirO'liL Tt>y 
onLo <:►£ iti« «iaLO»iciil:>»j:T«, IPjrof- JE*. ^'usdri.ldjrL* t>!h.^ ojtr%i»:i€si3t.t. 
5 &r>olojgfi«t>- Triioi:*«?» 'will l>o ei>€>oictl iac:k«»e'tiTXjg of filio 

>Vo«fccicyro>^ in Oot>ol>or, -nncj it. i» lntoj>ocl to ^^ul^lienlx ck 
jxil>iloo volomo of 

I^x-inoo of" Wa-ios, 'wlxo i» a Tx*iastoo of tho 
Irias eont a <loxiation to tlxo J-ia'itial*. 

IVliijsjonm ;Kaat -A.firioa 'wlnoli. lxai» feoc'iri oj^orioci to 

*Tial>lo tlio TCamstoos to csootiovio tlio O3c:;plor'atiori. of tluo 
U^l^OJHits in IEla»t A-fricsa oontaixain^ foxtail romainiss of 
<linosa^ajrs <»oo NAnruaE:, Joly 21, p>- lOiS). '3C*l»o 
,t;ioritifio x^»x*ltss of tluo OTCf^lot'atioxn are lilcoly to l:>o of 
lx** g^roatcw&t intorost, and it iw lxop»ocl tlxat tHo l^rinco’s 
‘^caTOjplo w^ill stLrcxnlafo a (suitioiont nn»nl>ox* of donors 
t^xxxd so jjro'V'ont tJhi.€> 03cj'*I oration l^oixx^ l>rova.g;lrxt to a 
l^ji'foxatxxro oncl. 

TL’nii: Itojport of tlxo ’Oiroctor-Cionoi-al of l^nl>lic 

Ho»*.lMx, 3>Iow Sontlx W’^alos, for tlxo yoar 1020 Ixas 
V 4 '<?t’jtxl.i V' l>oon issnod- Jfix additioxn to 'vital statistios 
axciniinistrat i V'o dotails, roj^ort s o*i soiontifio i»x- 
i taiatioTis oarri€>cl ox»t l>y olKioc’srs of tiio l:ioarcl arc-* 
Ono of tlnoset doxvis 'wit li. tlio ilation of 

< Iioaitros, an<l oovt ain st andards aro sniJC^ostod i 
*^notlior a list of tlio sf.x'^c'ioK of floas ooliootod 

fi'OTJi r*xts ai^<i «ni<*o and tlioir jLxroAralonoo ; and a tfiircl 
*40 aooovmt of j'>aral;5'*^'*'^ x^’nixslx niay follo-vv tlvo 
of a ti4*U /eo/ocjyr^n^)- 

^<4 rx'irjJr': lias Va^on issnod of tlio a\^‘ard in 1020 of 
llitf* < it-*<jrjjf<» 2VIo*il<?tfioro l*V>n»x« lat ioxi }:>ri!»o for an oripfiixal 
w«.»i-lv; on oloot rioit >' or its t^^oiinioal a|>|.>li<2ati<.>ns- 'I'liis 
in'ivio iM a%vmd<.'*ti trioxrnialJy l>y xx jxxry of toxi «‘l<a?tri<5al 
liN’o of wlioni aro l-lol£i^iax\ axxil fiv'x^ f or^-^i j^xxors, 
d*-r tlio axisfiioos of tlio -Awsooiation do« 1 ni^^ixiionrs 
**t ric'itriAs sortis do 1 ’ 1 rx«t iint. 4f‘lootrotooH*xicjno IVIonto- 
1 * 0 . '"Fli*" j-irivio for 1021# is franos, xxxx<l tlio 

-.t ilat** f»»r tlio r<'^cr«^ijpt of <<oxxif.>x^t;xn^ worVcs is je\.|->ril 
I*art ioxilars crxxxi t>o ol>taino<l from tlio 
ii<-i-8xl sc^orot ixry of tlio A««<»oiation, rnx* !Sai«it -tiillos, 

, llolfi^lnxn. 

Tui-^- i itAlft'j.ifi <'^J‘ «xrxnoxixioc»s (v'«2l. 3, i>- BO j 

»:2H) t Hat it Has |3ro visional !>■' axlojxto<l tlio Ixacstorio- 
nom€*nc;lattxr<? rooom.xn«>nd oci Ixy tlio Amorioan 
of IrfxxotoriololiciatM. •f'liis nornoxxolatvxro i» 
ii*>Tijial an<l in ac2ooT'<l anoo 'wdtli Hotaxxioal xioxxion- 
attirc', ttms avoidtni^ trinomial axid fxolynomial 

sfxioios wHioH Ixav'^o Hooxx liitlxojrto oorxxmoxxly 

-iod l>y Ixaetoriolog^ista. ISfaxiy xxow | 5 <^nora liav'o also 
i‘oii o< mstitixt-od, mo tlxat mlatod orgpaniaxna ax^ 

i«>\ifx*'d toig^otHor and aojxaratod from xxnrolatod 

wins. '^I’lnua tHo torm Jht€ 9 dilit*j»^ -wlxiolx formorly 

if-ltuH'd a vory lxoteiro||:cmooiJUSi ooUootion of straif^Ht 
o€ ( -si ori^aniarajs, l>€»oomo» r«M»tx*iotod to «e»roV>i<5 

forms only* 

tlio Jfxxly nomHor of wc* l*>am tlxat 

♦ ' i orn Unnoxxtaliat oam|palje^ crtill ooxxtixxxjioa xxnalxatocl 
< c>f tlio ^tatoa of XJ-^uA. Xn Ajrktaxxjsaa tlio 

x« tio l>o sitlxxxiitti^»d to ]pO|»tftlar 'voto at tlxo 
Kxt t U>i*tion, as xxxxxat “Ho doExo if ol^sixt jxoir c»oxxt of 
lx 1- ' ! ^ f»f»titidant so xo<;i;ooatirx^» Alraadiy 

tVii' ^^<1,000 si|BH^xatx33r«MBi, jcioaxly twioo tlia ntunrxlaor 

r I Hy law, Havo Hoots otaitaijcasoct to xs j»roj»o»al 

^ An Aot to f*5t aaoy;t^JaiivoitaAty*. XSiXor^ 

N... SCMJS, Vofc., .ia»J ■■■.-. ' ■■ ‘ ■"■■■"■• 


3E*xxHli<5 IBolxool, Oollcigfa or otlxor od no atioxxal ixxstitntion 
ixx tlxo ^tato of Arlcaxxsaa* tliat i® sn^jpoi-tad ixx 'wlxolo 
ixx jpart froxxx jxuHlio fnnds, tlxo toaolxin^^ tlxat man 
do®ooxxde»d or asoondod froxxx a lovrox* ordor of axxixnala 
axxd pNTOvidixxef a jxonalty for violation tixoroof-’’^ A 
onrions -way to i>nt it, for axi axxti-ovolntiorxi«t ! 

** INTjss'Wsi-xc'msas *’ ooxxtixxno to gjivcs anx^pilomontary 
infox'xnation csonoox-nixx^tlxo 3 f>ro^. 5 :rarnxno of tlxo Axxxorioaix 
Oliomioal l^ocioty’s Xnstitnto of Olxcsxnistry, xvlxiolx is 
Hoing Hold at XiSvaixston, Xllinois, oxx «JxxIy 23 — -A-xx^. IB. 
THo j.>orsonn©l i® wnoH a« to insjxiro oonfidonoo tHat 
tHo andioxxoos xvill Ho condixotod xvitH Icno'vrlodgo axxd 
disorixxxi nation ovor tlxo oxctonsivo aroa seloo'tod frr 
tHoir xxxontal oxcoiirsions, axxd tHat tlxo * storios * wHiolx 
tHoir ^ni<lo® Havo to toll - 'will Ho 'woU wortH tHoir 
attontion. INTaxno® ^^HioH oatolx tlxo oyo in ^lanoini^ 
ovox-* tlxo piroi^rarxxxnofei aro I>r. &. O* X^ind on lxi{;^H 
onor^y in oHornioal x*oaotiorx®, X>r. W. X*. "Yant oxx 
oHonxioal Haa&ard®, l>r, O. ICamm on tHo ondoorino 
Inland®, Ool- XX- I--. Oilolxrist axxd 13r, 'W'. XL*, X-«o'wi» on 
oHoxnioal dofonoo, and X>x^- O- A- IXrowxxo and XX. CX- 
XCni^^Ht on a^rioultnral oHoxxxistry. 

TPxx*: ajxfioaranoo of tHo .dimxMzZ Kc.j»ort for 102*7 of tHo 
f^onnoil of tHo 'V^orlosHiro PHilosojpHioal Sooioty offors 
an oi'>|r>ort unity for oornxnondinig tHo activitio® of tHi® 
xxnc-iont ixx®t itixtion, no'w in it® ono Huxidrod axxd 
®i>ctiot.li ‘ yoar, to wiioH a® d-woll in or are* int«^ro«tod 
in tin* j^X'oat oonnty. 'T'Ho Ooiinoil oon^jfratnlato® tHo 
morriHor® on a v’-oi-jv" ®noc5os«fnl yoax’"*^® 'worlcin^^, Hnt 
an analysis of tHo rc^jxort ®n|^p;o®t® tliat tHo SSocioty 
dosorx'o® xxxorc* «i*|xjxort tHaxx it i® resooiv-ing:. *X*Ho 
nioxnl>or®liii.i- wHioli now stand® at fS37, dro^jxodl Hy 
32 <lnrinpr tlio yoar ; anil in sfxito* of a xvolconxo incroaMO ' 
in $ 2 :#ito mon«^>', indioatinis: tHat prroatox' xx«o is Xioinjg 

tnado of tHo Aliiwovim, an<J of a oonsidoraHlo roclixotioxx 
in o>c|>onditixro on tHo ^^oixnds and IMxxsovmx, tHoro i® a 
dx'lioit on tHo yoax*’s -worlcin^ of £23B, traooaHlo to a 
tiooroaso in tlio incomo dorivod from tHo A.ndor®on 
Ho<|tixo»t. A ^Million ^Hillizx|^ J:'‘'nnd Ha® Hooxx ojxone^d 
■witlx tHo viow" of onlarf^injt? tHo ]M[n«oixxxx and rojxlxxcing 
old < 2 tx»o® l>y modorn Hronaso ono®. Ixx vio'W of tli«*» 
03C|xoxx®o lilcoly to l>o involvod in sixoH a r*of>laooxnoxxt, 
tHo Oomioil may Ho intorost^od to Itnow tliat tHox^ 
aoorxx® to Ho a toxxdonoy in ®omo of tHo larjg'o xnn®omxxs 
to rovort to 'ivoll -dosig’xxotl a’oodoxx oasinj^. 

IVli^ssjas. lUoxxfzrmans and Oo., X-.td., axxnoxxnoo tHo 
oarly irxixHlioation of tHo follo’win^ff HooXc® of soioxxoo i 
*”* THo X^rotaxxxincMS and XXi«tono»,” 3Ely tHo lato X^x*of- 
A- XCo««ol. Traxislatod Hy I>r- W". V. THoiTfxo (in* 
IWf oixo^ra|>lx® oxx XXiocHoxxxist ry > ; “ THo X^roe®iajro 

X*Lxlso® ixx tHo Oardiovaacnlar Systoixi,’* Hy X^rof, 
O. d- 'Wi^gfor® (in ISXozxo^rafxH® on X*Hy»iology> ; 

THo X^rinoijplo® of Ai>I>liod Zoology,*’ Hy X*rof‘. XX-. 
A- ’Wardlo i *"* Strain XSnorgy IVlotlxod® of Stroao 
Axxalyaia,^* Hy ^rof. A. d. S. X^ifipzard ; ** THo THoory 

of :F^Ixxx l-.xiHrioatio»,** Hy XX* O. Jgloaw^all i Socxd a no'w 
odition, rovisod Hy O- XX. Xto'W’' 0 , of SaXmon*® A. 
Troatiso of tHo Axxalytio Ooomotry of THroo X>ixnon> 
aioxi®.** Vol. 1. 

A:^«n:*a.ojx:3rto»r« aro ixxvitod fot tHo following aiPfxoxzxt- 

manto, on or Hoforo tHo date® montionod t A Hi^Hly 

c^txaiiHod oHisinoor w'ltH i^oarxerai - ,worlc® o^.S>orxoneo a® 





jsr^ or zjJEt js 


vioo~j3rixj.<7iy>aaLl o£ l-tio IIrCy'ci€Mr«t‘fc*a^ Tooliixi.ioa.1 

ixx«l.i'fcTLxt:o, JLxaclia, ^Tlie ‘W'afcx'cilo ]HIxXi^inoox*ixx^ OJo-* 

H JPx'i Tioo-tsi f5t,iroe»-fc, St-ore-y’s Oekt>o, S-'W’. 1 1 >. -A. 

-vt^oTrxa.ix j»T‘ofe>ssor* of i>lrjysiolc>|^y . «,t -felxo XX«tz*clixx^o 

lVIo<3ioctl Oollo^o, i:>ollxi *3l'*lrxo 5:ioixor«jr*>r Hocrot-a-xy , 

U-IC. UT'enxcsti jt>iifltox*in. oarx? of 3Vta.Jc»i’-Oc6rxor«,l 

•T. X5. Sxrxit>lrj., Xnclia. OiHoo, 'Wlxitolx4X.il, S-'W.l <A.xx^. 3). 
'f'*-wo junior a^£»ist<xxxt«« in tfxo Ifi^lxxva.yR JII>o-|:x«Lrtmont 

of tlxo HVIa-nolxostor Oori:>c>i’»tion "JL’lxo Oity JExxgixxoor, 

'T'oxjvxx JMCanolxofstor* (^uf?. 3). A lootux'ox* in xx^ri- 

oxiltui*etl olxoxxxi<P»tiy a.t. tlrxo S^outti -E:«».«toE'n .A.j^E-ioxxltura.1 

Oolloj^o, Wyc^ rfHo Soo xota.T-y , Hoixtlx - Ji;*x.stox’TX A^r-i- 

oultixfa.1 Oollofi^o, 'W’^yo, >Corxt (A^u^- 4-}. -Ajx 4X»Hi»ta.xxt 

for i-xx^oa-rolx ixx tlxo 'f’oxctile^ ‘Ixxclusti*io« !IJ>o|:>*xx'tmont of 

tlxo L’xxivorf^ifcy of I^oo<li=i TTlxo Xto^iMtx'ixi*, I'J^ni vcsrsity, 

floods (Au^- 13). A.n M,s»iMt«.ixt n«xtxx r‘£bli£ist in tlko 

l^'issliorios X2>oxia.rtmont of tlxo IVTiniastry of A^a^x'ioxxltxiro 

£xncl -F'i*^l:xox*ios- Tlio Si^oci-ottxfy , Ministry of A# 2 rrioExitxn-o 

cxYxd X'^islxoi'icss, lO 'VVlx itoliall I-*la.oo. S.VV^.l <A.x*^- 13). 

.Axx Cbssisf 4 sbnt lootxirox* in tlxo cit^jx^xtrrxon t of 0 x 1 x 100 . 1 x 00 
of X^ixxj^'s OollojCTo, Iwxindon -— Tfio S^o<jii*oto-x'y , KZixj^^^s 
Oolloj^o, fcStrjancl, (Axi^. IT^)- Axx o.ssisto.>xt 

a.nxxlyst in tfio dovorxxxnont A.na.lysf s I3x^fxo.i*txriont , 
Trini<la.cl T'lio X*riva.to Sriooro to. ry < Ajif lointxnoxxts). 


rJf^TJX.'sr ^8, 19S8 

Ooloxxio.1 Offioo, 3 Xtiofnmondl *X7^jrrci.oo» "Wlxiterlxctll ^ 
S.'W^.l <Au|^. 30). An Aooiotstnt^ in tlxo JOoipO'^^'twntont 
of T*fiyMiolo|Bfy of X^rondon XXoajpitcxl JMe»dio«bl Oollogfo 

'X'lxo I>oa,n, London XXoofxitetl l^odiooX Oolioi^o* 

XS.l (Axx^ar. 31). A l>o.tlxolofiry in tlxo 

XTnivox'sity of Lix^orTpool TTlxo Xto^iotrobr, XTnivor^ity, 

Livor^xool <Sr>ojxt. 30) - An orxj^inoor «bz*tifx,oor for tHo 
M[o.riExo XXojxtxrtnxoixt of tlxo C3*ovommont of ttxo Oa.xn'lxia. 

Oolony 'f’lio Oro-vsrn A|^onte for tlxo Oolonioo, 4r 

IxoxxW. Si^.'W.l, xj^xioting M[/830- A diotitio.xx o.t .13o.r- 

tlxc>loxnow’» XXosfxito.1 Tlxo Oloi’li; to tlx€9 Oovornoro^ 

S5t. I-io.rtlioIonio-w’j8 fXoojxito.!* K.O.l. I,»a,dy Kro.duo.to 
o.ssistn.nts o-t tlxo Wool XtosooroH A.ssooio,tio*x, TTorridon, 
xjvith Ic-ixovv^loilK^' ooonoxxxioo, 

jiliysio.M or |>lxysic50,l olxoxnistry ond Io.txkxxok^'^ XTlxo 

fc^oorotory, V\^oc>l IXosoorolx Aosooiotion, Torridon, 
Xf <^o.< JinK^^>'''* l.*oo<ls. XilvoninK too.oliors of x^ro.otic3o.t 
fxlxysioM oixci oliomistry for fxi*ot -yoor stxxdonts in tlxo 

HJnKi »xx*^orinK Elx'f'o.x'tmxxxxt of tlxo Oroyilon X^olytoolxnio 

'l'*l»o X*rinoit»o.l, < Control X*oly toolnxio. 6^c;«.rLroolc Xtood, 
Oroydon. A. fxill-tixxxo o.osit?ito.nt, x^vitlx W'orlco 

o:?cf >€^rionoo. to toa.olx Txxoolxo.ixloo.1 oxxk><^^^x*1zxk oulxjooto 

ixx tlio ir>ixrlixxKi>on 'X’oolxnioo.l C^o11ok<^ Tlxo Olxiof JbCdu* 

oo.tion Offioor, Jildxiootion Ofixoo, I>oi’l i - 


Our Astr-ouoiuical Columu. 


XXisoxcisa'X' Ao'X'xviT'S^. T<ofox'oixc5x> w'o.« modo in 

IN'A.TTtrmia of duly 21 to tlio roooxxt inx;roa.»x> of sixxxsjxotw. 
A-xxotlxor IxiK lious sinoo rnoclo its ojxixx^oronoo, «.nd 

this 'vritlx t-wo otixor.s xno.y txo iixolxidod in o. list of 
rxo.lco<l-eyo spots olxsorvod tlxis yoor. 


No. 

ixato 0*1 IXiac. 

U<?»xXr«l J^f«rlcllar» 

I.aXItucle, 

IVlATC. Artsa. 

3 

J xxrxe 

22-.Tulv G 

*3 uxxe 28»9 

19^ ». 

1/1 200 

4 

3 uly 

a-~3xxly *18 

3!xly 12-4 

8"" JST. 

1 /TOO 

G 

3 uly 

12-3xxly 23 

.Ixxly IT'G 

18^ «. 

1 /TOO 


>X.jrofiJH arts esc i>ro8s*icl a» tlae j>roi8>rtioii ol' uiiri's l-icsniiftljtiit'rc* rovorocl. 


Clroxxp JCo. 3 «. siriK^^^ sfxot for tlio 

of its tro-ixsit. ISIo. 4 xiv^cts a, pair of spots of wliiolx tlxo 
loodor w-jBLS tlxo cit first, Ixxat latxsx' tlxo follo'wor 

prodoTxxinatod. TSfo. S ’was a strcjarn xuom posted of a 
larK^ spot followod Ixy a compaot olustor of sxnallor 
spots. Tlxo Krnxip rapirlly from a fow^ spots noax- 

tlxo suxx’s oast linxt> on 3uJy 12. On dxily IT tlxo tsntiro 
lonK<^'^ tlxo stream was IG*^ of rnoi'o tlxacx 

100,000 milos. 

l^noTOOK.AjE*JH’ir oof TTatisi't TSr«:nLJT^<xsi'nj2». THo 

XxlxotoK****'f>^y of faint nolxulositios ro<|xxiros vory 
oaro if succossfxxl and trusfwoi't-lxy x*osults, slxo’winK 
aoourato detail x.xxxinfluenoe<l t>y ai-tilxoial nolxulosities, 
are to Ixo obtained. Tlxe toolmif-jxxo of tfxis -wox'-lc Ixas 
Ixoon do’v-oloped t>y IVlx-. JF*. XC. JLXoss at tlio 'V'orlcoas 
Olxsox'vatory, xvlio is preparing ^ sex-ies of pai>ox*s on 
tlio sulxject. Tlxe sooond paper* of tlxis series a^x^xears 
in tlio ^ vol. OT, p. 28 1, in ■wliiolx 

tlio author deaorihos his xnotlxods and the difficulties 
to ho overcome. A 3-ixi- doxxhlet of focal leixKff^ 
21 in. wras used. JCxcposux’os of 2 houx*s reached the 
limitini^ xnaKn->f>^i^l<^ for stax's f JLG--4r maK>)« heyond 
xvhioh it xvas not possible to obtain fainter stax*s by 
lenjETtheninK the oxcposixro, . thou-Kl^ <Cfc definite K®'itx in 
photoK*'«*iI>lii*^K xxobulositiejS wr as ' obtainable. J^arliex* 
oxcixeriirxentors shower f that it wras pt>»»iblo to see more 
detail in oriKxxxal noK^'tives than eonld be reproduced 
p_liotoK*'®»'I>l»xcally, but improved methods of reproduc- 
tion have nowr ar-f ually reversed this situation j it is 
int cresting to firxd that Mr. JPtoss has been able to 
rex>roduce xxebulosities <the w^hioh -was i 
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confixxrnod ) wlxich cotild not bo dotoctoxl on thx* orxK^^^al 
nc-K**'f^v<?. Tlxi'so results have boexx obtained by xnahiuK 
in termed! at<.» fxrints oxx panclii-omatic jilatc^s, xisinK *** 
red filter in or*<Jer to ixxcrease^ corxtxast, tlie trarisfei* 
|XT*ocesses boiiXK four in ixximbc'^r. i5oixi€’> vexy firic’^ 
illustrations of nebulosities in IVXonoceras, Taux'us, and 
l?orseus obtained in tlxis way ax*e axxd discuss<%<i 

i»x «J<»tail- 

I-?, jcr'oa’rs oip* <r*Ajvi;aaxx>tJXC 0»sj8:xx.vj%.rromxcM- 

Tho rc^pox'ts of both the OarnbridK^^** olxservatoi'ie.^^ 
hav€' recexxtly ajxjieared. That xmder T^i'of. JESddinjKiorx 
has been exxKaK^ti on dotermixxatiorx of 

tlie pi'oper motions of faint stara from talcoti 

at intervals of about t'wenty year's. I>r. l:iLnoxc fcShaw 
has untlertalceix the study of the ooloui' indices f»f 
the stars xvitli the lax'K*^ x'efractox' at the Hadclifft* 
obsex-vatoxy - 

A photo-electric jxhotoxnetox* is beinK x*se<J oxx tho 
S^beepshaixlcs ecxuatorxal, a sodium cell beinK foun<l to 
tlxe Ixest results j xxxaK^^tf'txde G*S is the fainte.'^t. 
that caxx be studied satisfactorily. F*rof. JT. JT. JSTassso 
arxd IVTx*. Ft. O. Ftednxarx have beexx studying the X'elat.ioix 
betwreexx absolute and spectral tyy«*, 

attaching the x*»*oblem in several irx<iei.xen<ile3ntt ways. 

In tlie Solar Thysios Obsex'vatoxy special »tu<iie>< 
liave be«:>n made of the sj^ecstr’a of « AundrorneEJs^', 
T. Oyfpx** and JNTova F^ictoi-is. A period bUf aboiit 
24-'8 days has been found for the hrwt named ; tliis 
is about a c^ixarter of the xxxaixx period *18-8T davn 
found by it. M . I^alcer at Allegheny. I>r. Oarrt>n 
has made several theoretical investiK®*f'ibXiLS on stdlsr 
sfiectra. 

'W'itlx the sj>ectro-helioK»'aph a d.irnx3nntxon of solsr 
activity wras noted in the second half ocC 3lfl2T ; 
diminution in the .areas of caloittm .l3.oconli» ^ 

decline in the mean latitude of the Kroxxps to IG"- 
taicen to ixnply that the ma^ctnmun 'was passcxl m 
132'7- Mir. Hitler has studied the. la ws of 
chaxxK^s in the forxps of HoocuH. The observat<>ry 
sent an expedition to Aal, orway . for ecHpj^t' ot 

4lune 2», 1»2T j but clouds preyehtf^ 

beinK obtained. 
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R«SiS4saLi*clai XX^xns. 


Tjersc 03 b* 13:xr3w:j%.3srxa7^. ^jRi'of. 

0»1::»o<riiL xro^fcuxms t>o fit|Q^etix]L»t> t^lx^ 

l^*a«»^i*eLUy «Lociof>t>edl t>lx45c»x*y of !C3rii»xi’» axicsodt-xy, ixx Ck 
ajrtdole irsi ( Jxxno B, 1B28, i>. STO). X>ax*wix». 

f;XiLCi>t> ** oxir j^rogfoxiitjors, rxo clouit>f., woxo 

rt.t'loox'o^t.l in. -fclxoijr lxa.1:>it^i»» froc^tvioxiL-fcoci »ozxxo -wajrjont, 

foTMa^^-fc-oiewi slixcI, «« aktci^ ]poii:»t-c»ci ox»t> iix a. r-ooont> 

e^£fc(lurx£^ auxt^iolo in. onr oolt.txnxx», Irlxis iei f-lxo 'vio'w Ht^iil 
^.^'idl€>l 5 r lxoi<A. IF'ronx oon.«icloa*a.-fcic»nw of «. ^onox^a.! lcixx<i.» 
li<»jvovoir» 0»l>ox*n ar-| 5 no« a W'arxxx, fox-oatr-oleMi 

n,roa -vsraa not- fclxo aoi-t- of t*laoo f-o at^imvilat^o -fclno f^oat> 

I >vo|5*'0»six*'0 cio-voloj^x-nont:* Avliiclrx loci to tlio Ixnmaxk 
s^toolc. -Ftocront ot/}iLnof^jraj.>l'kioal and f>lTiy«io|gr‘af>lxic5al 
• 'x'idonoo ixxclioatoa tlxat intolli^ont jj*x*o^ro»Mi vo axxd «olf- 
/i<lai|>tivo ty 5>08 of n^arxlcind ax*iao in olovatod ni>laxxcl 
t»i- -arid on viroximonts*, 'vrlxor'es tlie atrxxi^g^lo fo»* 

ftjod ij>» i»xl>on»o and 'wixoro roliancjo i« xnatio on tlxo 
iiix'-onticjuit of imf~>lonnLont« a« w'oll ’W'oaj^onjs- .A^l^ain« 

t fir»t/ xnodomiaation of tfio ontivo niarnxnaliaxx 

Um^dom, i 5 oolo|^y indicsatoa, oocsnrr'od in 01ig:oc5ono 
1 i»tie*K an<i A^as soornin^ly di.ic<» to a xjv-avo of aridity 
<.'1 >ti«^iii-T*ont ’w^ithi tfxo ooxxij>loto olo-vatioxx of g^^oat 
<•< mt inental |;:>latc^unx.. fi^oolo^xcal oixxxn^o oan»od 

n I »r*anC5iiinj^ of tlio T«.'ay« of mammalian ovolntioix, for 
pi-*' -<':>ci»tiTi^ x-rxanxjxxalcH xrcsro c?oxTXf>ollod to cl»oo«o 
lit'twcion tJxo w'arixi, oxxox* v'atin^, foreiH*t-c»lad rojxioxxn, 
in* tli<' tom^>oratc3, ti^tixxxxxlatixxi;^ i;>laf-oatx:x:. ts it lilcoly 
ilitit. tlio fox*omnnox*« of xxianicind ’fcv't.'sro o-jcoxxxfxt frorxx 
tliii-4 oorxii>oliinjpf and fat-ofnl <Jooi.-»ioxx ? I« it xxot xnorc^ 
liltt'^ly tliat tlxo s^timxilixM woon in tl»o d€''*'v^olo{xixxon1: of 
-!« ) inan;v'^ xrxanmxalian iacro\i|'x*!* ■vx’aisi al«o tliat^ wliiolx jatav’-c*' 
il»«* iirjuro t-o tli<* |:>riiiiato axxoo«tor« of nxatx ? if 

< >.--.1 >i»j'xi-js f-i|a^c*ixlat xoxx i« riji^lxt-, lx*.>» loolci=% to tlxo xxfxlandi^ 
lit >Iit>) jjcotia ox* toj> of t iio v\'orl<l, aw tixo xxxowt 

J’nv i»in’ai>l<i ^oo|^rajj>} kioal c*-ontx*ow fox* wnolx dc^v’olo^xxnont, 
till* final |>roof of xv'-lxiolx xnnwt re»wt: ufxoxx tHo offox't>» of 
it* i'owwil Ixnntor aixd «3>cf>loror. 

^Th K J>Yi^4r<4 <lox> iisr J-Ccsy i-'r- JVI vxrx'ay Ixaw 

' ’**<*f*»d at.torxtion in i*ai*t X of ^nc^'ietr*.t foir 102B 

{ in tlxo I-*yx*axixiil t€*actw of and IVTorc^^xxra 

m l I *iy>j:>oar‘ to ]^>oint to tlxo waorifioo of llto Icin^ aw 
fi'i'tiHty -x*^ic?txnx- TTlkOcxj^li tlxo t«act i« oorx*xxj>t axxil 
t* 1 1 »« 'aixiix| 2 c of tiio roliiJcioiXfs idoaw olxwoxiro, tlxoao 
Mooxn to r«:?c"*ito a xlomaxxd of tlxo |>ooj>lc» atxd 
** for tlxo doatlx of tixo Icixxfs; l:>oo«xnae* lio “ Ixaw 

►t i*tit<“5n tlxo iilyc* of l-iorxxa ” and tlxo “ l^inxi> of 
■.iriM." ^'’lxo forMxxoT* o:x:j>x-*o»»iox» xxaxxally rnaaxxa food^ 
iM Mii^l^t=*«tod tlxat tlxia xnay xxxoan tlxat if tlxo kixx^ 
»i.*M i>i>t oat^ }>orixa]f*» ox^^ixx^ to ax^arcity, Ixo xxxxxat dio. 
tu' iI«*£fcMi., Ixcx'W.'-O'v-or, i» ritxxai o»xly, foV Ixo livo« oxx 
ii* of ixia fatiior -Atxxxxx aTixcl lxi« oaoafxc^ froxxx 

'Util ifi <;ompiax*c»d witlx tliat of tlxo #^od fc^otxaaix, tlxia 
«**x|i«* Mfj|>ax*e>xxtly l>oins ofTe»oto‘d i>y jploxxji^lxixx^ tlxo 
'rixo aaorifxoo ta^oa ^xlac^o at a xnoon j>ox*iod* 
»<* Of- tlxo fnll., axxd ]px*o»xxxnal>ly aftoi* a fxoriod 

t tirtn-, tlxoxxi^lx tlxo yoar x« xxot j^ivon. 3Porlxaj>s, ajs 
i^5PC»'*st •-< I Ixy tlxo trac^tion of Jl^iylcorixxxxs, tlxo long^ix 
t njt-i lii'i- vt’asii lixrxxitod to aovon yoara- Tlxo two Ixxnar 
‘MtiN iil.-, of tlxo xnontlx at now and fxxli xxxoon, it xxxay 
rAi>it-,p -woro ofxooially oonxxootod witlx tlxo ooxxx- 
**<»norcit ii.fi^ of tlxo doacj. Tlxo nxontiorx of tlxo lcin| 2 ; 
. c>|:>oxxlxx£|f tlxo -wat€»3t\» of Hoayoxx ** woxxld l>o 

kf S lxi« arain-nxalcinff jxoworo- *X’lx® |>oaition 

‘ ► tlxo oacsaciBLoicd vxotixxx w*Jxo»o oacaxnjxlo i» 

iriTi.n ^ V‘ tlxo Icin^ itxotoad of» as* xxavxally, tlxo 
tetm t{*^' ovil^ may l>o citxo to tixo faot tlxat ^otoolx 

ult V /C'**^*- tlxo 1»arxrc»xaL oontlx. -/Vo tlxo rxoxrtlxom 
* >-4iri» adxrakxcod : ooxxtlx, lSot€>o]x Ixooamo tlxo 
^ ’*'*^'* ooia.^Ot of, tlxo •Kom»-ixooi»lo ,of 

to tlxo of tlxo ooxxtH wa» traxxolatod 

tnoox'y Wl^on ‘ ' xnacto tlxo .,oo«x of Ooirio tlxo 
5Vo. :i065, 


axronp^or a^aini^t tlxo nxnx'dorox* of lxi« fatlxor, and tlxo 
nxoro noOlo Oairis Ixoosvmo, tlxo mox*o ovil was Sotoslx. 

X^ro.H: v-moxo: INfoatrJECKxtisr 3^r:OTOisfo. .IL.iofox-nn« 

3S:X^ :2CTef, of “ X>io Tiorwolt dor Isford- xxnd Ostsoo, 
oontaina axx aooonnt of tlio body licto of tbo T»inxxiixodow 
by X-«vi<iwi#< Hi'x'onnd <-d.n.o3t>fx4ir« Jr*ir^r».'lTMcclwr^my. Jt 
^porbax>£» oomos esonxowlxat a« a wnryxx-xwo to tbo nn- 
xxxitiatod to find tbat onoli xnarmnals as* woalw sbonld 
barboxar trixo lio€^, bixt tlxoao Ixax’-o boon Icnoxvn for woll 
ovor Ixalf a oontvxT-y, and tlxoy aro boi-o x*ooord€*»d froxn 
nxoro tbaxx a dossoxx difforont »j>ooiow of noals. Tbowo 
lioo bolon^ oscolxxsivoly to ono fatxiily, tlio l^^obino- 
jrxlktlxiriidatt. and only tbroo ^^onox-a aro Icnown fi'om 
tlxo aroa ds^woribod, vritlk ton «x^>oc*iow. 'X'bo ^n<orc/o- 
2 »/x«/i.i:Wnco, -witlx fi v-o-jointod foolorw, aro pkrovi<io<l 
w-itb body ooalos, tH«i jE7rs/ffn-c»jy>/?//fcfW»rn.«^, w*itb fonx'- 
Joixxtotl foolorw, xvitb nx^ooiali»ocl wj^inoo cxnly. ''JPlxo 
fvxxxotxon of tlxs»wo £*j.>oc*ial 1 »c^^alow and sininc^s i« to on- 
taxx^lo aix* and so form axx air slxoatlx wlxiolx scxrroxxnds 
tlxo inscicsts wbon xxxx*iox- xvator. I'boso witbont soalos 
oooxxr obiofiy on tlio lioaci of tbe^ Ixost and x'oooi'vo 
xrxox-o ail*, w-bilst tboso w^itb soalos may oooxxr on tlio ' 
bod 3 ^ axxd snx*vivo a lon#z ixximoxTsion in wator. Tbxxs 
S}jooial x-osfxiratory faoilatios aro ixroxridod for tboso 
xxxax'ixxo Lic^o. 'Tbx^ antbor Ixas ilixxwtratod bis xnono- 
^x*air>b -witlx marxy carofnl ori|^inai dxraw^xn^s in addition 
to tlxoso from otlxor works, *'J'*lxo original fi| 2 ;nros ax*o 
obiofiy of /*or*r*dx^^, wbiob is ooxxxrnorx 

on sox'-oral diflVsront sc?als« and bas a wido x*an^o of 
flistx’xbntion, 'X'bo ojtj^s of all tbcksc^ krxo-wn ax-o vory 
£ix*mly ti^cod to tbo baiVs of tbo bost, 

ijsiTMsmisrAX. I'^'x^onA oji* mxja: IVIox-xa, rTbo xxxioroflora 

of tbo intostirxal traot of tbo ooxrxxxxon nxole, aooordin^ 
to roooixt in-v'osti^ations of V\^. A. bLxxtoJsobilcow 
(•^o-nmoe/ det ^ c/o xts 

IMloscow, 9 ; IB2S>, is eactx'onxoly jxoox*^ tlxo stoxnaolx 
Cioxxtoxxt l>oixx|af jxracsticsally storilo ; only a fow or^an- 
isxxxs of t bo trolii tyno 'w'c^ro isolatod* axxd tboso 

ixrovod t-o bo ciloaoly alliod to tlxo similar or^^anisxns 
froxxx xxxaxx, bnt difforont fx-orn tboxxx sorolog^ioally, 
Tlxis i>ovorty of tbo ixxtostixxal fic>x*a is tbo xxxoro x'omark- 
cfcblo booanso tlxo xxxolo livos ixx tbo xxjxjxor layers of 
»oil, w-lxic-b aro very x*iob in xxxicro-or^jfaxxisms j 'it may 
bo 03C}:>laixxod l>y tbo vory x'a|;>id covxrso of tbo digostivo 
ixrocossos ixx tlxo nxolo, an«] ^xorbajxs by sorxxo spooial 
I>ro|xox*tios of its ^astx-io Jtxioo. Tbo xxxolo |>rosonts ixx 
tbis rosfLkoot a xnarkod contrast witlx tbo sbrow, wbiob 
bas a v'-ory x'icb and v^ariod ixxtc^stixxal xxxioroflora. 

Oossn-aox- oir Tja:,A.c*n;-I3oa»:a atr T^A3sxjtx>toin-oa- 

ajsisrs&xx^^jBc, Tbo fxoaob-boror xnotb > is 

widely sx>t*oad ixx JNTortb Axnox*ioa, wboro its lax’vso 
bxxrrow into tbo troo-trnxxlcs Jxxst bolow^ tbo sxxrfaoo 
of tbo soil. Ixx addition to ^xoaob tbo irxsoot also 
afloots a^rxoot, nootarino» axxd jrxlxxxn. Tbo nso of 
^araclioblorboxxscixxo is boooxxxixx^? inox-oasin^ly favoxxrod 
as a moaxxs of control ovor since lOlakosloo disco%rorod 
its valxxo in IB 3 9. A. ^x>c?»at deal of oscfxorixnontal 
work bas booxx carried oxxfc witb roforoxxoo to tbo 
anjxlicatioxx of tbis snbstaixco in difloront of tbo 

XJaitod l^tatos, and tbo xxxost rocont contx*ibcxtion to 
tbo snlnoot will bo foxxtxd in 

f>y (:No, SB, JVIarcb I02B), by ^ossrs. 

,0- I. Snaj|>]x and O. II. jiVldon, T*bo»o 'workox*« rojxort 
tbat i:>aradicblorbon 2 irxo bas boon xxsod on tbo saxxxo 
troos in ono ox'obard for fivo oorxsooxjitix^o yoax*s -witlx 
no disoorniblo troo ixxjxxry and alxxrxost cxomi>loto 
oradioation of tbo borers. In tbo sovxtb it ^xonld 
not bo nsod on troos loss tban foxxr yoax^ old, Hoforo 
iti Igprass, stonos, ««xdl roftxso . aro oloarod 

,^'wray ^or a jfoot radios frorb t>bo trxxnlc» and oj®,. to 

OK, of paradioblorbonaino crystals aro distribntod 
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in. &, oont-inuinvis **in^ a,l:>o'n'|-’ 1 ^ incsli«2>« jfx*onA 

’X’lxe ox’>^st.a,l« ctro t-lnenL oovc%x*<r?cl «nil, xvl-i-ic*!! is jpetokeci. 

«.mnnci fcJie* troo to foi*m et xnoxinci. -A.n «5:?cy><>sxir'« c>:f 
firom f^onx* •to si>c -w^eoics xva-s f^oxxncl t/O e>7coollexxt> 

cont-T'ol, -tlac^ 1 :>ox*€3t*m lis.v^ixx^ l>oon lei Hod t>y ■felxo 
jCfivoix of¥- 

'W"x>a-o I>nvronbtT*Tii»ivi: ii>ir W^ifijravix-.s.- — Tlxo inlio**it:.a.noo 
of Jon.^ xjtnd stioi-t. "wixx^s in tlio -woovil, Sitort^ca. h'i^ti^'ictrAZa,, 
iw t-lio STjl:>joc*t> of i-x strxx^i^r Ixv ^Vliws I>c>r*ot.Hy •T. «!ls,olcson 
tSIoc^ J£!€Ziax.^ vol. f^a-rf 3, Ko, 2T ). Tlio 

two forms oaxofnlly clo»cril>o<l and fi^torod. Iix -tlio 

forixx w^i-tli sliox't, fm.noat.o w^inj^s, tlx*^ si^r*xi<.-tjXAro of fclxo 
rxiof axxot/XJLxn an<l motja^xlocira is gfT*oat.l>*- alforod* cispooi- 
ally -fclio y>*xrte sorving for at-t^xxolxxnont of w^in|^ xnxisolos. 
Somo of flxo lon^^-w^inged 'woc^’vils ciifTorod fronx nomxal 
in Ixavinj^ fiio wrin^ nnxsolos ,grroatly rodvitsod arxd mr>di- 
fiod, l>xxt- in t-lxo Ixraoliyyxf oroxxs wo«^vils -tlxoso nxnsolos 
■woi’n fnrtlior rodnood. and diffioxxlf t-o find, fclxoix* jxlaoo 
Ixoinpf -talcxixx Ixod^ fa-t. Tiroo<lin^s? oxcjxorinxonts i»x- 

vol-v^ixxf?^ xxxoro flxan OOO Avoovils slxo-vvod “tlaa-t. t-lxo 
l>ra<?lxyy:>t.oroxxs •tyy>o 'txolxavod as a simple IVf end oliaxx 
doxnixxaxxt. fo lon^ wings. Tlxoro 'woro also ixxdioat-ions 
tlx at. tlxo sliort.-''wirxgod t>^po wras xxxox-o vialxlx^, perlxaps 
ow-ing to tlxo pre>»oxxco of tlxe reserve fat. H.odx#otion 
in tlxo wxng mnsclos was xxnacooxxxpaxiiod Ixy any clxtxxigo 
in tlxe xxxnsolos tlxat lift tlxo elytra. I^otlx fox*ms of tlxo 
w'oovil aro foxxxxd to V»o ooxxxmoix ixx ICxix'opo, w^lxt^ro tfie 
tw-o fornexs frocyvxontly oooixr togotlxor ; l_>ixt fiitlxorto 
oxxly tHo loxig-w-ingod typo Ixas Ixeoxx fovxxxd ixi Axnorioa. 
iilvldenoe froxn Ixroeding ixxdioates tlxat tlxe alxnornxaJ 
oondition of tlxo wing nxnsolos in long-w-ingocl weevils 
is ixxlxorite9<l, prolxalxly as xx IVlendolian x^xoessi vo. Ixit<»x'- 
Ixreoding oocxtx's l30t\voen f ixe loixg- and sliort -w'ingod 
types, and alxont Half of tlie xvild sHort-w-inged ixxseots 
■were fovmd to Ho lx«>teroziygoxxs- Of 34 species of 
tS-ito^ct examined, ten were foxind to sliow -wing di- 
morplxisxn, axxd tHis n\xm>>er 'will px'oHaHly l>o incrreasr*“d. 
II n 12 species only loxxg 'wdngs w'€^x*e foixxxd, and in 12 
otHers oxxly sHort 'wixxgs- Otla^x- faxxxilios of Ooleoptera 
frec|nently contain species ixx wHiclx tlxe w-ixigs are 
rodxxced or aVxsent, axxd ■wixxg dirnorplxisxn is x-ecorded 
in several. 'X'lxe origin of tlxe wingless oondition in 
flying insects is disenssed, and it is pointocl ont tHat 
tHe facts in iSZlo-rtCL are not in accord writlx any tlxoory 
of disnse, THc coxxclttsion is drawn tlxat wing redne- 
tion Has arisen tlirongH aHx-xxpt xxxntatioxxs, and is a 
very axxcicnt yxlxenomenon irx Ooleoptera- It xxxay 
foxrrn tHe Hasis of sealectiorx -nnder eex-tain conditions, 
Hnt since apterons species ocovxr in tHe most divex-se 
situations, wxe fligHtless corxdition is j3x*oHat>ly ixx maxxy 
oases of little impoartanoe in detexrmxning tlie survival 
of a species. 

A T>a-r A I^x-AXSTT I^Tr'Js. — Some ixitox'esting facts 
regarding Axxtarctio aixd sul>-.A.xx tare tic vegetation 
are recorded Hy IN^- n.udxn,ose IBrown, tixe rwlar 

geograpHer and naturalist <“ X^roHlexns of I^olar 
IBesearcH,’^* .<4mcr. G^eoff, ^oc.. Special IF*ul>l- JNTo, 7 >. 
Axxtarctic plant life is necessarily confixxed to tHe 
edges of tHe Oontinerxt, tHe mouxxtain ranges, and 
islands near tlxe coast. 'THe great ice sHeet is com- 
pletely devoid of any form of life. THe poverty of 
tHe flora compared wi-tH. tlxat of tHe same latitudes 
in tHe l^ox'tlx X*<xlar regions is stxd.ls::ing. THe .A^rctio 
regions support some four Huixdred species of flowreiring 
plants as against only enpecies in tHe ^ntaxrctic. 

THis may He ascriHed to tHe sHortness of tHe .^Antarctic 
summer a-ud tHe rc^xnarlcaHly lo'w temperatxxres, for 
xxo xnontlx Has a mean temjperature aHove fxrees&ing 
point. As a rule, HeeemHer is xvell advaxxoed Hefore 
tHo ray-s of tHe sun lay Hare wHat little soil occuxrs in a 
few places. Oxxly f*»x- a xrnontH or slxc xveelcs is tHe 
vegetation, eaccept licHens on cliff faces* eastposed to 
suxiligHt. “XHe ground tliaws to a deptH. of only a 
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fewr incHes on a fe-w cloudless clays, and even tHen is 
saturated 'witH ice-cold water in wHioH root Hairs are 
pHysiologically inactive- IVCosses are numerous, and 
form one of tHe oHief constituents of tHe vegetation, 
and more tiiaxx fifty species Have Heen xooorded, 
mostly froxn OraHam X.<and. IH'imiting speoimexxs are 
rare, and only siac species Have Heen fouxxd sHowing 
tHis xnode of reproduction. A^Hoixt seventy species 
of fresHxvater algee Have Heen fo-und in tHe SoutH 
Orlcxieys, tlie most interesting Heixxg species of 
^pAccreZ/cx, -wHicH colours sno'w red. HVlarine algxe 
are vex*y aHuxxdant in A.ntarctic iSeas, and grow' at 
tixnes in pools w'HicH are froszsen solid all w^inter. 
X..u3curiaxit genera lilce and Af <xor*oc52/jsr/‘x«- 

flourisH only on suH-A.ntarctic coasts 'wHicH x*exnain 
open tHx'ougHout tHe year. IVIost T*exnarl«.aHle of all, 
How^ev-'cr, is tH<,» -wealtH of diatom lifc^, in strong con- 
trast to its scax'oity in w'arxn seas. THe ixnportaxxt 
factors operating in tHis case ax’O proHaHly decreased 
activity" of dexiitrif ying Hacstoria at lo’W' temperatxxres, 
tlxe texxdexicy for tlxe sux'face layers of •w'a'ter to sixxk 
arid He x*eplac5od Hy deejior layers x'icHer in nitrates, 
and tHe aHunciaxxc^e of silica in polar* seas owning to 
tHe lo'W' temperature of tHe 'water and tHe great 
cjuaxi titles of glacier* -s-wej>t deHris from tlxe laxxd. 

TiiimviiAisr H'^ossm lx«irsr2CT‘s ox** irSTcntTmcmsi ItxTssxA- 

2VIr. A.. 'V'. IVlax*tyrxov Has puHlisH<»d soxxxe very i ritei"C'>st- 
ing results of His extonsivcj stixdies on tHe fossil 
insects found irx several localities ixx nortHem HSuropean 
Xtussia in tHe X*errrxiaxx strata ( 7'’’ru'rcx.xxi»:: c/jlx iV/as^r; 

I'* iSc'Vti'ra.ce-ft^ Hoixingrad, 

vol. 4 ; 11>2S)- A. very la.rge numHer of new species, 

genex*a, axxd some xiew families are dosci’iHed in tHe 
paper ('written in Kltxglisli), axxd fully illus treated on 
tHe lO 23lMt.es. Aix analysis of tHe faixna fouixd slxows 
tlxat tHe gx*€'>ati^x* 2 >ortion of tlxe l*ermixxxx faurxa of 
ixortHorn ftxxssia, aHout tl ix'ee-fourtlis of tHe spxicies, 
w’as xxot x*elated eitlxer to tlie Oa»*Horxif er<'>us or to tlxe 
IE*ex*miaxx faum3ts of west:ei’n Eurofxc ; aHout one-lxalf 
of tHese sfxeoies sHoxa-'ed soxxie more c>x* less detinite 
relations to tHo Hox;\"C^r X^orxniaxi faixxxa of XCaixsas xxrxd 
2 >artly also to tlxe X'fpjxer l-*erxrxian faurxa of A-Ustralixx. 
Tlxe fox*Txxs of tHe * fCansas type ’ arc^ all eHaract<.*>x*ised 
Hy tHeir rat Her sxnall dixxxensions, 'wHile tHe JPermiarx 
foE'xxxs of lEGux-ope are mostly large ; tHis suggests tHat 
tHe faxxxxa of tHe “ 3ECarisas ty 2 :>c ’ develo 2 >cd xander less 
favouraHle clixxxatio c^oridi tioxxs tHxxxx tHe JLSxxropeaix 
faurxa of tHe same jxeriod, proHaHly in some larxd nojrtli 
ox* no i-tH- west from ICansxxs durirxg tHo l.* 0 'wer If^ermian 
perriod ; tHon it xrxigrated Hy tHe INortH Tacifxo Hridge 
to tHo Angara continent axxd pexxot rated fartHei* 
'westwax’ds, x*oaoHing Elxxropean B,xxssia in tHe UTpper 
IBearrxxian period- A xxxeridional sea wlxicH exetended at 
tHat time x*igHt across tHe present- European IFtussta 
from nortH to soutH, stopped tHe faxxna from reacHing 
-westex-n Exxrope, w-Here a distinct i^erxxxian faurxa 
corxsisting of large fornrxs developed xxnder very diJECor- 
ent and more favoxxraHle climatic conditions. Oertaiu 
affinities Hetw»-een tHo IBermian faunas of nox'tHera 
IFtussia and of Australia are difficult -to excplaxn in tlio 
present state of oxxr Icnow'ledge. 

EAjaTn-'X’xJi.Tx^ros yxtseoiKmisro EAnrrac^PAiecKa. Two 

interesting papers on tHis suHJect aiE*e puHlisHecl ic 
tHe JP*rooccc/in£jrs of tHe Imperial Academy, Tolcyo 
(vol. 4, pp. 14S-I€^3). Mr. Kaeno Has eacaminoa 

tHe records of two Horiacontal pendulums at ToKyo 
specially designed for tHe purpose. IfXe no tio r^ 
eacistenoe of t'wo regular variations, one ditupnal, 
locus of tHe vector end Heing atn elliptio curve vnitH s 
major aacis of in tHe <Srection. I5Q'. VZ* = 

otHer annual, tHe locus of tHe vector .end ^ 
roxxgHly elliptioal, witH a major aads lO 

direction M. BO® E- THese regular variations agree 
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oloete^Jy' wi±-li vctrio.tiojne* of -bl^o €>a.x't>I:i’'fii ■fceirijpoira.tioi'o »,t> 
*x of XO oxjtjl. Xri. asbclcllt^ion, t>lr»e> x'ooox'cXe ^oxoe>t>ijmoa 

irxclioctto v4Bt»-i»t>ioxxs of a.xx Israro^ixlcawr ono of %vl:xiolx 

oooxxrx'ocl jvxJS'fc I>oforo JEXa^xxodek oabxrt>]:x4q|oei,l«:o of 

3, lOSO. Irx <> 1 x 0 of-lxor xxabixoz*, X*r*of. A. Ixrxefcxxxxuc-a. 
xloaori’txos f-lxo of ■fclxo o&irfclx for forty <fo.y 3 f>oforo 

t 1 x 0 ^x-oo-t oo.rtl:icg[xxo.lco of Soj>t- 1, 1923.' l^rom 3 oly 

1 H xxxxtil «T lily 30 tlxo tiltixx^ i=»oxxtlxwost.wsfcrci« xx\ey l>€> 
x*t>«i 5 «xrrfocl a« a. normal variation of lan,<l-lovoI oan«ocl 
Ixy tlxo j^'acinal incx-oaso of air t.omi;>€^>x*atviro. Hflxon 
oatno a vory ooxxsii>ic5noxx« and at>norm.al tilting of 
iioax-ly l-V^ clo^wnwards towardts W. l>y IN'-,* >Adxiolx 
<'ont innod xxntil A\x^, IT, llnrixx^ t-lxo «noc5oe-»din^ 
*■< jT't.xxij^liLt tlxo olxani^oisi xvc’jrt^ norxtxal imtil tJxo mornixxg 
*^>t' fcio^xfc. 1, v^’-ixon a «h.arj3 tiltinfif of 0-3" ooovtrrod in 
lxoxxr£9, ondod alxx-xi^pt tixo p^roat «lxooltL. 


JNr^-^.-rxL7aAn C1 a.« — A- xn -F2>iLX*i^c>«iOisrs. fciiizxoo for ttistin^? 

I>\irj>owos, aixd fox- tlxo »tiady of |Ka» oxcjfxlosions on a 
««alo, llx-ititnlx in vo^tii^at ox'« omo niotlxaxxo, v?'lxilt=»t> 

111 tlio XT^nitod t*itato« of ^A.xxiori<^a natural a- 

ritL:>ct iiro of t Ixo «ii:njxl<.»r Ixydi'ooax-lxoxiis , and v*xx*ialxlo 

ID it.*^ ooxxxjxot-ti t ion la onnxlt>yo<i, a oonx^xaris-^oxx of tlxo 

l \\ c* imo.tlioilfs. ^^oc 5 a.Tno t io«iralxl€>, 'If lio woi-l-c* ' 'v\dxi<*lx 
\\ <';ax-T*iod ont *i.t J*itt«l:>nr^H xintlor a «< 5 lxonxo of 

<-< .-f >ji«‘ration lx’s! wc-c'n tlx- f-iafc'ty in iVline-t* Floftoarxsli 
of CJroixt Hi'itaitj oral flio I 5 nro«/XX of IVIixic^M, 
is* < Ic-i^fi-ilx-i I iji ?t i c'Gtl €*f fZ.^ST. 

t ^ tf r*‘K.i *4 cjJ' df ?*so, l>y H. 1"*^. < U>%x"4xi'<l »xn<i Td. !*• 

t - 1 * 't^n Wixlt 1 , x'oxnlt.w aiTifily <-onfii*xn |>rovi«ional 

<*t n K-l ii-'tioriM t lixxt- tlic- ni-so of nat\n**i,l ( <*.ox« i j 3 c>«o<.l of 

}>.D'iinin < I I’ocsai'lxoofcs XA.'itJ i not xnoro tliaxx 2 or 3 |>or 

of nitfo^c-n) inj- 4 t<*'Cxd of XTXt-tlixxxx.^ for t <*xt.in.f? tlxo 
-I »n< l«»'X*#jri-ot n M I of oloot ri<,*M.i c'»«.£n ii|>n x-nt, llanxc^ 
xxixfl t^xvjiloxi vox ix jxixtifiod, 4 iny xli#jci»t diffc'X'<-n.o*» 
in fac*< , <“>n tlx- xaft’* xitlt*. ''I'’lx>s l«.>vv«.-r limit of 

iiiHmrimaliilit of a natural j^a« in air may Ix^ oaltsxxlatc-d 
altDDj^t »xn<l tlxK" lii^lior limit, tx^xf >i*o>ti rxxatoly , 

ID tJx^ liixiitx < >f itx cixmxtit »x-nt lijv'dx-<j<iax*l>oxxs. 
Dll t Ixs x'<^xxiitx of a <x>m Ixxixt ioxx analywix >^ivin^ tlxo 
III I x-tXA't-^-n tlio oon tx*a<^tic>n on o>c|3loxioix and tlxo 
111 mo of oarlioTx dioxcido tlx-rt^diy formoxl# and 
<'i’t*ix-o to a onr\'4^, tlirs lowox* limit xnay l>o fovxncl 
til i'<|i^al ac^om-ac^- in tlxo aljx^xixoo of lcj.ioxvlod|;^o of 
- ••'s>x«Jt ooxn^xoxi tion of tlio rxat.xn'al j^xxx, it i» 

<>i in^ to fiml tliat tlx<^ spood of xxixiform xxxox’-omoixt 
11. mx', tfxxxt ix, tlxo initial xta^o in tlxo jxrojxaj^ation 
fJiimi’i from t.lxt» ofxon oxxd x>f a tDxlxo to’W'xxx'ds tlxo 
I i-nd, oan l>c». c-.xxloxxlatod f«.>r mixctnxvs of vaxdoxxs 
tii|>Jo.>s of natxxrxxl and xxir froxxx datix. for tlxo 

{ix'xlnal liydrooax'lxoixx on tlio Ixaxis of tlxo xo-oallod 
of flaxno xfxoodx.’' IVlaxxy of tlxo oxcjxox'-imoxxtw 
li'o <*a**rit3d oxit -w’itlx a tnl.x’» lOO ft, loxx^ »xixd 12 in. 
1 itaiix-tor, ixx ortlor tlxat tlxxx oonditionx slxonld af>- 
oix-li tixoso olxtainin^ ixx indixMtry. 


’'f ATxr-xc. — J^j*of. "^'amtnnoto, of tlxo 
><><*» I ^ni voi-xitj^-^ C>l>xoz'V*x.toi-y . Ixxxx x*xx<-oxxtly iwisoxl 
**'*'J»i of ixorioditt talxlo of tlxo olonxoxxtx wlxiolx Ixo lirwt 
'd-< 1 irx d axxnax'y 192T ixx a .Jayzanoso journal of 
iti-DDoniy ontitlod Xix tliiw talxlo tlxo 

aro ax-ranp;od in farxxiliox axxd xoi-iox ixx xnnolx 
ii.-^Dxl way, l^nt fall ixxto tw-o xxxain i^roixrxjs, 0*xo of 
j^roxxfxiH oozxtainHi ol«>moxxt« alxxxo«t all of wlxixtlx 
i *«l>l><?‘ar to lt>o fxroi.xoxit in tlxo »tam’6» or in tlxo «nxx, 

/till* Mi<*. otlior inolndoiB xnoeit of tlxo oloxnont« «o far 
ixx Mtollar a;^€5otra. 


iiui l< xr;A.cmo:!sr »3Krrvv'jEajffii^ Mja:Tr3a;A.t<rje; jxisrTy Httbsam;. 

1X0 n n,.t,ion 7 OM. H- 2ia:»0^00» -I- has hoon in- 

SOO'® O. axxd 1 atm- jxx-ossxxro hy H-. 

I** Olxosohro* tvho doseriho thoir rosnlts in 

*M»xxo of tho of -.^4 »w.oW<;aa 


'f’ho oqnillhritixn was ajxjaroachod from hoth 
,f ttiD f^as znlactxjLros l>oir»|g ]pass<ocl at moasnrod rate^ 
\x o\ <3r a sujp^oxrtod xtxiolcol-thoria oatalyst at £»OI> O. 




3 oeai, laaj 


and tlxon analysed. 'i’lxo avoragfo value of tho otiuili- 
hrixxm oonstant at this t^^xnixoraturo xvas found to ho 
0-03T, Avlxilo that oaloulatoxl froixx tho fi-oo onorgry 
ocjuatioxxs of X-oxvis and itandall is 0-033T, thus show- 
inj^ that tho oxcjprossion usod for tlxo froo onox'ig-y of 
xnothano at SOO* O. is satisfactory. 'i'ho jxx-osonoo of 
ahout 1 jxor oont of oai*hon xnoxxoxcido in tho ofHuorxt 
l^as indioatos that this reactions <Jil^ -H liaOTr^^OO -h Jlii* 
axxd OOg 4- i£35£=2tOO '+■ lijjO also talco jxlaco to soxno 
oxctoxxt.- 'i''ho roactioxxs hofwoon mothano axxd stoanx 
at hi^h tcxxxixcratxxros fox-nx. tx. sourojo of hydro - 

g^on axxd hydi'o^on— cxxrhon moxxoxcido xxxi seizures, tho 
conccntx*atxon of tlxo o«.x-l>on xxxonoTcido hoixxjg decreased 
if ro€.|xiirod hy the use of ocooss of stoxxixx. 

lr*XJXfcn5'j<_^A'rxoX'4 oir I i>rv^ isaT asi^:. 'li'ho x>^*^^hloxn of 

ohtainixxp: *x. jxixro y>ro|xarat ion of tlxo cixsi^y'xno in'v^ortxx.so 
htxs hcoix rxax'tixxlly .si>lvt>d l>y some rocont w'ox’h of 
Sr^txstx-i xxxxd JNI c>rx*is i^,Jc*i4r'. c\f I J txst, oj" /laTc 

x^ol- 2 a, i^ax't 1 ). tSovcx'al xixothods iix xxso for tlxo 
j;>ixx*ifit5xxtioxx of inx^ox't.xxso Ixxxv-o not so fax- sx»cc€^odorl i»x 
r3X*otlxx<*iTX#2C tilts on5c.yxxx<7 frot^ fx-orn hotli fxrot.oin and yoast 
pcuxxx, *i'ho most 'difficult X-xax't of tlx*3 rxx'ohlom, hr>w - 
over, is tlxo X'OTxioval of suhstaixcos closely a.llit'd f.o tho 
onvi x'iixo itself, axxd jxx'ohahly cx>xxsistin|^ of ixxxu’if ivafetl 
onsriymos, s&y xxxo^jjoxxs , and ciocorxx|XOsition j>x-<»dxx<5ts of 
invorttxso, d’’lio m*-»tlxotl of h>asfri and JSforris consists 
ossontially itx tlxo autol^'sis of tlxo yoast ixx. tho jxx-osoxxco 
of lolntMio, xxft'OX* w'liiolx tlxt% lit^xxox- is coxxcoxxtratod hy 
f x'oosrii ixf?- ’\’"at-ious ixxijxxii'xf ios *xx*o tlxoxx al>sox-l>o<l l»y 
l<aolin, v’^hich is contx-ifxx^t-'d x>\xt axxd "tho doxxx- lic^uor 
sij|.>l »r>nod off. 'X'lxo tiixz.V'^mo is tlxoxx jxx-ocjj jxitatod hy 
an:iYvo»xinm sulj;>l latc^i (xvhich docs xtot iixactivato tho 
in v<»j*<.aso>, txnd tho jxrooifxit xxto is x.x**x.sho<l with xvatox-- 
Kt’ixxxoval of tlxo sulf>h*xto hy dialysis folJoxx's, axx<i tho 
♦ •n5!:.>'xno is ahsorhod hy al txxxiixxi um hy «.lx-o3ci< lo, w^hioh 
is l4xt<-r filltsrod off hy a hod of fxrovioxisly if^xxitod 
Itiosoljajxxljr. 'I’lxo ixi-ojxaratioxx is xv'liito xxxxd frot^ from 
yt^tast. 4 p»‘uxn. Tt is odoxxi’loss and i^ivc^s xitiitlxc^r tho 
IVfolisolxo tost for tsax'lxohy drattss xxt>i* tho J^Xilloxx tost 
fox- f>x-otoixxs. It jQcivos, howov^or, a vo'ry faiixt hixxrot 
i“€-actioxx a.xxd t.lxo xcaxxt lxojxx-otoin x-«ixxc tioxx. 'Tht^ ixitro- 

^oix contont axxd ash coxxtx^xxt ax'o hotlx X'ory low. Xt* 
is froo fx-oixx nialtaso, oscidaso, i-oxlxict aso, and all other 
oxxr-yxx »os Icrxoxvn to l>c» coixtaixxotl xix yoa-st. 'X’ho activity 
of tlxo 1 >j*o|xarati oxx is oxc:|f>x-t3ssocl hy tho *■ timo valtxo * 
xJt^fimsd l>y VN^illstattox* and FCxxhn, xxnd changes dxxrin^ 
tlxo i^iroctiss of ^xxxrifxcatiorx fx-onx A= O*^ == 4-30 xxxixxvxtos 
in thes ori^^iixal yoast licj^xxor to dt ixiinutos ixx 

th*3 j3xxi*itio<l oxxsKyixxo. 

'PjHTc C^Aanoisr IS A-r JOiM X^ixooi!:.ss. Tho ox#;?htooxxth 

li^ojxort of tlxo doixxt f^osoar-ch C Vxixxxxxi ttc^o of tho 
Instil ixtion of C^ias ICxx^inoors xxnxl tlxo tTnivorsity of 
Ia-ox1s x'ot9ox*ds a coxxtixxuatioix of tho study of tho 
<-ax-l>oixisatioxx ^>x*ocoss carried ovxt ixx the Oorhet 
Woodall XCxcx.>ox*inx<3ntal I’laxxt at tho University of 
jA3ods. It deals vrith tlxo effeot of si see of coal treated 
and Avith tlxo effect of adxxxisctxxx-o of ferric ostide 
(2-2 i>ox- cent), oalcixxm oarhonate (3-4 i>ei* cent), 

sodixxixx <;arVxonate (3-3 f-xor x'oxxt), 'with tlxo TsJ'ottinglxaxxx- 
slxire coal distilled. Tho rotox-tixxg tonxfxorature -wous 
rx-xdxiced to f> 1 C^. , and tho results 'wero larjg:ely 
y^xarallol -vritlx those obtained in |Xx-ovious tosts at 
jRlxcjxeriixxx^nte witlx hlexxxls of coal axxd ocxhe did 
nxxt yxromisx- ^reat adx^antago. Strihixxg: effects were 
ohsorv-ed w-itlx tlie xxxixctxxres of coal and inori^anio 
coxxxjxoxxnds. Tlxo yield of ^as in therxxxs wras always 

ixxcx-easr^d -with the soda hy I2S i>er cent and this 

w«.s ascribed fxartly to the more f ar-reachinjg de- 
coxxxfxositioxx of steam hy the reactive cohe. It 
only the miactxxre with calciuixx carbonate -wlxich gjave 
a nxxxch greater yield of axxxmoxxia. The reactivities 
of tlxo cohea -were ixxoreased hy the ^presence of tlxe 
inorganic com^ounds^ hut ahxxormalities recjxxire 

fxxrtixer investigation. 
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Time F*03rest: ResesLi-clm lxi.stitimt:e» Deimra. Dun^ Xirndia. 

Xiy' Ajumysc.. I?-ot>«je»., IiiL»jr>e>ot;<->ir-Oc»rxei*a.l of IF*o»*osf«, XriLclia*- 


of forosf. aro«oa.roli od txc«.-fciojn i*x 

for*o«’fcT*y in InclijBx ootxnoof-od 

w-itiii I>olx»*a- I>nn for -fclxo fifty yoa-ns, a« tlxo first 

oollo^o for traixxirx^ Indians in forestry xvaM sta»*ted 
tlxoro in the yoax* ^ISTS. H>olxx'a Oun w'as clxosoxx 
l>ooanse of its f avoixralxlo jxosition for tlxo stndy of t-wo 
-ixnj^ortax'it tyjpes of Xxxdiari for«>sts» tixoso wixoi'e Sr^al 
C^tSjho'f'^CL r'c*f>'9JL^tr€M.y jxrotlonxi nates, and tlxe eoniferons 
fox'osts of tixe X-firnalayas, xvlxiolTi area txll w'^ell roizjx'eisexxted 
close to I>olira X>i*n, ancl also Ixccaiisc^ of its doli|^ljitf nl 
sitxxati«>xx and (dxxring xxxost of tlxe year) its favoixral>le 
olinxate. 

.A^l>ont tx^^enty -five years aj^o it was roalisetl tliat tli<=^ 
p>x*oj:xex* ooTiservation, tleveslojxmeixt , and ntilisatioxx of 
tlxe magnificent State forests i?x India v<irin|:? 

SS0,000 sqnai'e nxiles, ox* 23 F>er <j!ent of tlie total area 


tlxat co»xsideral 3 le excfxenditxxre on researeJhi. in forestry, 
calcxxlated to impro'V'e tlxe xnetixods of ^^rovt’^in^^, 
developing, and escploitixx^ tlxe forests, vras jxxstified. 

Tfio first IxxxildiixjQfs xxsed for researclx 'wore, as xxsnally 
Ixappx'xxs in snoix cases, sxxxall jxlaces, sxtxxatod 'wlxerevor 
anytlxin^ stxitai>le Cionld lixe olxtained, Xxx 1913, Ixow'- 
ev**r, a px'oper l>xiildixx|K 'w'-as csonstrixctod , oon taint xxj^ 
lal>oratories, offices, ancl tnitsextnxs for tlxe syl v'ioxxltxxi'ist, 
oox>Txoxnist, axxd enter* nxolo^^st. Tlie Ixotanist and 
clxexxxist Itoxxsed ixx sejxarate Itnildixx^s on tlxe sanxo 

estxxte*. '"I’liis w'as tlxe first atte=»txxpt to oonot^xxtrato 
forest x-eseax'cift in proper Ixxtilclinpr^, and it 'was soon 
rc^xxlist^cl hex-w ttsefxxl tlxe conooxxtx*atioix "w^as. Witlx 
tnoclerrt de velopixxext t of fox*estry in tlxe field, "worlc 
iixcjreasx’fd rajxidly*, and iit 1920 njiiclx more avnlxitions 
plxxns 'werr: drawix xtp. Tl»*'*se ooxixprised a lar^^e 
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of tlxe eoiixxtry) d<>>|>endt9d on ox'jaranisx^d resexxrclx, anxl a 
stairt 'was xnado ixx a snxall 'wxxy Ixy tlxx- aj:>£ *o in trrtc^xxt of 
a forest zoologist, wlxo Ixegaxx" work oix iixsc^ct pests in 
1900. n^lie ootlook otx researelx of px*of essional forest 
officet*s ixas olxangexl very nnicli sixxce that da^'. It is 
recordexl that arx officer higli np ixx the dx^part rnent 
v’^as indignant hecaxise tlxe first reseax'ch onicx*r had 
prodxicetl ixo literatcxre within a year after his apjxoirit- 
rxxeixt- X*ixl>lic opinioxx rapidly xnattirod, xxrxd alxoxit 
txivx^xxty years ago fonx* other' research officei*s xvere 
S'ixixointed- It 'was xsonsixlered at that tixne that tlxe 
coxxd licit of x*esoarclx in forestry- ixx India shoxild he 
divided into five Ixraxxches, covering sy 1 vicixltxxre, 
economy, hotaixy, exx toixxxxlogy , and chexxxistry, axxd 
this ax'raixgemc'rit has tested to the pi*esent dxxy. 

Xncilnding t hc'» *xx-ea under fox*est in 1 xxdiaix* fStates, 
aooxxt oxxe c^xxax'trex* exf fixe Indian Ii5xnpix*e is covered 
'With forest, axxd the x»et r«*.vexxTi.ie in Uritish India in thxx 
year 192-'x — 2€3 was t wo xnillion poixxxds, gross receipts 
axxxoxxrxting to 4^ million ponnds and eacpexxditxxx-o 
to 2^ nxillioxx. 'I^lxe scxrplxxs has xrxox-e than doxihled 
dnrixxg the last twenty yeax's. Tt w'ill he recognised 
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hixildixxg witli 'w<xrlcslio| >s, electric platxf, stoi'c*-*^. 
insectxxx-y, axxd resiclx'^xxces of different grades, sll 
situated on an c'fstate of 1200 ac res *w hi c lx was ax^c I xxirrtl 
close to l>ehx'a I>xxn. *rhe main hxxilxling f I»'ig. 1 ) will 
he ooxxipleted ixi 19238. Ixx this fixxe hxxildixxg fixture in 
anxple xxeconxmodation for the fxvex hranches, arid 
possilxly y>ax*t of tlie ITore^st Oollego wdll also occiiirn' Jt- 
'l''he no'W htiildirxg c^ontains sire rnnsennxs, witlx 
s|>ace of 20,000 sr:jxxare feet, a convocation hall with 
OOOO sc|XA*iLre feet, and mmxeroxts laboratories sikI 
offices, 'W'hicli Ixavx^ a floox* space of ahoxxt 03,000 sc|ii.s.*'e 
fec^t. 'I’he arcjhit€5ct is IVIr. C'- <.*. Ulonxfiold, of lX*lhi. 

Thx?^ ainx of the staff of tlxe J^'oi-est ‘Kosearch Institute 
is to find ont and i>nhlish eve»*y thing ahoiat the 
and forest products of India which ’will l;>e of t** 

the pxxhlic axxd to the forest depaxrtxnent>3 of the varie*^'^ 
provixxces and of the Iixciian SState», Informs t loe 

•w"hen collected is published at once anxf is avaitsh**- 
to any one, and xxo small part of the tinxe x>f , 
coxx trolling staff im taken up in answering irxcp**’***^ 
from every conceiyable soxnree- 

incpxix'ies come, of course, from India, bxxt tlicr^* 
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jrxTi^Y io:2S] 

ooly a-iay of ir.]rxo world, witii. wliioh. “tlno mtMaLtt is 

io. oomYmi.mioeb't'ioxi.^ abrxd inqxiirios rojgjxjil4SMrly 

L'v^od froxxx a^lmost; oxror>?' ooum.-try w'laoro forostiry 
£ox*ost:> f>rodiACS‘fcs s.ro o£ s.irx>r infij^orfcoitxoo. 

oosi> of t>l:iio :®^ojros-fc ]R.ssos.rolx Zrnst^lt^Lx^o is e»n.l>iroly 
1>>^ Oovomro-onf of Xodis., -tlxo u,txkilu«^I oacjxwxdi- 

l>oix3i|^ «fc.l>ovi-t. £T0,000, ^ 'X'lio ■toti«,l os,oi-bs.l oosis of t>ljLO 
JP'orostv X:^^rC»socLE*oliL los't-ifrvi'fcc^ , wlriiola is xiof- cj’uti'fco 

ple»l>od, -will lio afl3oi.it, f^TS0,OO0, siiroly- a rocord for 
»t rosoa,roli. THo majorit^y- of t,lio oojntfi-olliri^^ staff 
3mi;>osod of forost, ofKoors doi3vit,od froio * tlioix* 

-iooos, tint, tlioro is a rxvioifoor of s]3ooialist,s wlio 
witli siil>Joot,s siioli as timliox- tostiof? and kiln 
.>nin^. rriio total staff of tlio ITorost Xtosoaroli 
itxito and Oollo^o oomorisos 3S oon ti*ollin| 3 C and 
nAl30i*dinat€3 inoinl>oi*s. Tfie* Institnt<* is oonstantlv 
od fiy fomst offioors an<l otliers fx*om ovor>’' fxart 
tio 'World, and sonit> of tliost? visitox*s sta>’" fox* a 
idcjsralxlo j3oriod, and tako a ooxxrs«f» in oxxo or xnoro 
, 1 x 0 Mfxooial linos doalt 'witli. 

AV'ork cloxio X>>' tin** x’-arioias 
iflxos is of oonx'sf?! olosol^ 
o<l, and oonstaxxt oonsnlta- 
-4 tako jfxlax'o Ixotwoon tlxo 
lolx otlioors, Ixnt it will l>o c?on- 
ont to clc^soi'ilxo tlxo s<' 0|>0 of 
1^-0 rk done*, xmde*r list variovis 
\^, 

JS ’V' X.-'V’Xf CTX-T’X'f IXIC. 

Ills, altlioiij^lx not tls* Jar^^ost , 

>♦* soniox" l>raixoli, as is |>rc>|[a*r 
n X'firost H.c>*soart?li Jnstitnto. 
t', •v%''iio is xilciia* l.>i rfif t i> 1 ' 

1»«‘ I*i*|>orial l^'orost r>' Institute 
i>'s.for<l, W'*is tJjio i»io»ki***r in 
tor’ll wc'iont iiir* s;^''! o-io nl t 1 1 1 ’O in 
i>i, anci la^ <-*»n 1>* >< I i od tiro rt*snlts 
til's ol>s«'‘i"s-at ions in Jiis 

%-f»lmnos X'lio -N'tonl t nrt* 

idian *J"r*s*s,'" ' | >nl>l isla^^i Ixn' tliv" 
loiidon i*ross in 1 ill? J , >>in<*o 

*t‘. 'fronfi lofi, l>olxi*a l>nn tls^ 
noli lias d^^x’olofa'd oonsi<le*i'- 
\ , »ni<l t ij«* work <^if < lie* Iin- 
iitt V’ l-e-ionl t nrist is cj<i -oi'el in - 
<l N\ it li t Ixat of a rinmla-sf* <*£ 

»\. ifin-nil s>’'lx’’ionl t m*ists in .ZVfa- 
i->, iitii'xna,. Itonp^al, ot<’- iSani|xl<’» 

»i t<» <lotoiTxxinei tlio Ixetst 

‘ttmd of grrowinia: inifxoi'tant 

•oit-M, and to olxtain fi^nx^^s for 'V'olnxno, inc*ro- In tl»<^ X'*imi>or 'X'ostingr Wootion nxoro tlxan 200,000 

‘lit. ot<*., Iia^v^o Ixe^^n ostalxlisliod in inline’ forosts tosts liax^^ l3e*x>n oarrioci out dnrinf 5 ^ tlxo last fivo jv’'oax*fc5, 

India and JF^nrma, and tlxo -workixxiaj xxi> axal a ii^roat c^ixaixtity of valnalxlo data alxoixt all tlxo 

tlio >.t atistioal data olxtainod froixi all tlxose* sanxx>l«^ more* imixortant Indian tiiixtae-rs lias Ixoon oolloc?te»d, 

i.v; niaiartakoxx at lT>€slxra Jr>iin. ’\"ie*ld axxd x^olnixa^ -A^s x'xcanxjxlos of tlio msiilts of tosts xnado in tlxo 

t»lost ffn' imnortaxit sjxooios are? rof^nlarl>’ |xnlr»lislxe*>d, lal>oi'atoric*s, tlie* lifo of ac'x-ojxlano w’in^ sjxax’s in Xndia 

Ht «. cioal of work is doxio on tlxe? f^e^rmixiation w’as c»xctoixdod from te> sov'’e*'ix y’oax's, and it is 

lit tlev-oltijimont of tlxa soetds of fox-ost tre*e*s, W'ox’kinx;? **>ci.>i’*ote'd tlxat looai w-ood w’ill l>o xxsod on a lar^o soalo 

Him an« «*:Kaminod for jxrovinoos, and all svl v’-ietnlt iiral in tlxe> oil wolls of X^nrxna in jxlaoo of tlx.«? o^cjxonsi 

Htt<*rs <‘«>nstantly eliscuissod W’itli local officers, imxxorted lxickor>'. 

i>lantatioxxs of «e»x-e»ral imnortant arc In « climate like tlxat of Xnelia iiotlxing: can Ixo xnoi^e 

Ttiitfi*- on tH-O estate at X>olxra X>nxx close? to tlic? for users of timlxer tlxan to see tlxat tlxeir 

l<*^*searoK Xxxetitxxte, fiartly witlx tlxe x^ie?w of ve-ood is |3ro|3e?rl>^ treated Ixefore it is xxxade xx^x, XSacyieri- 

^Hkiivsr t Mtexdents mental seasoning kilns liave now Ixeexx rimxxixxi^ for 

xho wlxiofx is ixndex' tlxe same ]^>resident as some years xxt X>elxra X>\in, axxd tlxe Ixest xx%^tilt\oc\ of 

H' K<jr«*>st Kesoarolx Xnstitnte. XHlxe sylxricnltxxrist can seasoning many importaxit Indian tixxilxeris Ixas Ixeem 
ly, of «M.»nTOe 3 i, slxow snclx-^ix-nmediate resnlts as tlxe ascertained* a resell t of tlxe wox*k done at l>elira 

oooi, t, mist, lx tit. witlx tlxe xxx'eserxt x'anid additions X>txix, tlie Onn Oarx-iajge and Xtifle X^aetories and tlxe 

? **ur kiioNe-lcvrlj^e of Ixow to tx*€»t tlxe fox'ests of Ixxdixx, Xtailway IXoax-d are installin^^ Ixatteries of kilns. rrixe 

iie v«.Uif t>f tlxe forests as a c^ceat asset of tlie oxmntry XTox-est Xteseairclx Xxxstitxite carried out most sxxccess- 

steadily* Unstained scientific xnana^e- fully seasonirxj^ oi^rations on lOOO walnxxt rifle {xaxrts, 

ui tluv oase of 'C'alxxalxle nx-onert^v vrlxiclx does not seasoxxingE tlxenx all in sexren weeks instead of years. 

t<i lostnrity for lOO or 1^0 years is, of oonrse, Tixxxlxer end ores so many Ixardslxi^xs in tlxe fierce 

irxx^ortteiioe. olixnatc of Xndia Ixetweexx tlxe forest and t^e factor;;^'. 

No. ;io«i5. Voa:,. XOSSJ 
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IF'orest economy ox- xxtilisation Ixas develofied at tlxe 
IFoxrest XXesearclx Xnstitxxte more tlxan any otlier IxxraxxcJx , 
and Itas in fact Ixeexx divided already into sections, 
ooverinjc? ivood teclxxxoloj^y , timlxer testing?, ivood 
jxreservatioix, kiln season ixx^, jxaixor jxnlxx, minor forest 

E rod nets, axxd wood w-orking?. 'X’lxe works Ixojxs for tlxis 
ranclx are sef.3arate from tlxe main Ixnilding? and xvere 
constx-ncted kef ore it. 'X'lxis kx-axxolx is in intimate 
relation witlx tlxe most imnortant users of timlxer and 
forest jxrodxxcts, for e^caxxxjiAe, tlie x-ailw-ays and tlxe Cinxx 
Oarriag?e I^actory, and is continually ^ivinji? aclvice to 
tlxese axxd to otlxer coxxxmercial and semi -comxnercial 
coxxcerns- To - exxsxxx-e coxxtinxiity of ocperimental 
work, a triexxnial f^irogpramnxe is jxassed ky tlxe lexsjxector- 
Clenei-al of X^^orests and tlxe differeint ixxc|xxiries are 
carried on xxxider tlxe jxrovisions of jxrinted pixojeots iix 
w-lxiolx tlxe lixxes of researclx are laid dow'n. 
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jxjOfit. iTti|r><>i*t »nt, worlc cloiio iix # Wocxl 

3 t !<■>« tS«^i<rt:-iori irt ii'x o<>rirtc^3<iof jl vv^«.>' 

wlei*' Tt- mi|acJrit *n-j>j>c;sa,i’ J ’wc>vil<l l»»xvo no 

I t/h«=!> of Kl(^op>or«» l-nifc 

ihi fii. 1 ' fi*ojn t>oin^ t lxt- cj*x«t*, cxnci tlio sii|>f>l\' of <1 ii ?-*».>>!*• 
wotxlw (.‘sxioJri Uoo<l«,i* cm<l tt'wVc) Vt-sniMt wiiito 

'"l''l^io I *x.‘-tt i t n t o 

litxsH <*oric:jt*i'xt: on t:i‘o»xt.in^2C i^lo«*.|>C'X*« of ^<oc*ot^<l o1m.xw 
v\'oo<l>4 i3i «nc5li fi, flin-t t lx<',v o«ii l>t‘ *>«?<.» no ini<^*- 

xj>4<*<J fo falco flio of tlxo n»<»i-<‘ clnrrtl>lo 

f-i t?> nc•c♦«*M^4 lL>c*X'n *'>>3t it-inc'cj , tdtxxcl 

i-«,il-vv'tx> S 4 f»w,vo l>nill,, ox' xxx*<i» 1> xiilr li n^r , jjIxxiits-4 to xxnxjox'- 
t Ixt* t:r*€?«,txxix^n t < »f tlix' c*lioxn>**i' Inctixm t in ilx'X'fs. 
'X’lxiss xvill x'ofrixilt in fix* f JX’ofif n f il is-txxt ion «"»f milli<'>n^< 

of toni-4 c'if i-it>c;oxicI <*l4X.w>? 'vx'ocxlt-?, v\'liic*li xx'onici not. 
otlie-x'x.vixc*- fxnti tx rnxn'lct^t. foi- x'C-xxx-i-; to <*x»ni€'. 

X,ia ixx l-xooM x-ovc*!* 'V'€»i'\' Ixxt'XJTt' iXj't'MM in tl»«^ fit<lixxn 



T'lo- 3. r»a,r»or t)uli> e>.|>t'rlu\oTit a,l n»txcl»iTie 4At, t»»o 

for*<‘«tj-?, xtmi tfio X’oT'oxt. IXc^j-^oxn'oIi Jxi.«st itxjtx- lixx^ xlc»txo *x. 

tlo£xl of XX'OfJc tc» J » r'O ■%'« ■> t fixxt t *T»XX 1 !>** f >X*Ot 3 t tt.lxl X’ 

ittxlj.‘=je‘rl ixi l-ixo fx>»-ni of rx#x|:»oi- jnijfx. I ^ifTion If i«*r-; ii* 
<ixf?o.«=st loxx Ixx-on o v<:»i' 0 < jxxxt* fiir'on;^ix t lxo is^killoci 

* < **'*^ f>f AT f. IXxxitt, "wlio lixix i^xlxo <^>cxxrrj»ti« •rl 
ixixtl x*oi>ox*to<i on i>nl|j |>r'o | >oxi tit>rji -4 in tlx- 

f>T'ic;x- rjf v\ txorl |>til|3 x'i.-it-fs;. cin«» tc» tixo 
txf X n| > j:>l , l>axrvil><>o v\'i 1 1 <for»i«-* into itM ov^'^ti. 
It JM lx»J tlxtxt. it Txi«v' lx(» fr>nncl jxo^xiTxlo to tixo it- 
xxrtifioifexl .-silU, nnrl is»xtnf>1<>w lx>x-n Morxt 

t c> Enfrlixr»<l fo** ti-ixxl. 

"rijo l>xx«ix x>f «|| ixr*x»ixot* ntili.^stx-tioxx of tinilx'x* i« n 
Utxn’vloclRo of it.c* Mtrtiot tito, xirxi tixix iw o«i>ooinllv flio 
in Itxliix, tliox o xxx o wo nxxnx v' < liflV-r oixt 

Jnxra woofJw. I_>T' tXx'owix, of tlx#^ L’x li v'ox wi t v- of ^x x-xxc nwx-. 

^ I ^'>1 f 1 T-fcx.’ ^ 

£fc wtl< 


|:Jttx.y 28, X928 

'X'Xi<r> VV'<»o€-l- W’'orlciix^ fciexst-ion i« «». ticxoRt itnp)OZ't>ctzxi> 
j>a,rt of t.Ho- e*oon.otnio l>x*«<xxo.lrji. Xt/ ft^c*oi vofs l£UC*jg;<-> 
c| na-ntii tiow of t.imT>of from all ovor InxXia anci lititrma, 
and ooxx t-lxoxrx to tlxo rotg^viirod for oac- 

fxox'iixxontal \>vot*1c ixx all tlxo ot-lior* woot-iomat. In trlxo 

Rootiox-* it«<^lf all tJtie moat imj>ox*tant 'woods of Xzxdla 
xxxxd 13nT*ixxa- xxi‘t=* xxaocj for oarj;:>ontr;y', vt^noorin,^, olywood, 
x'to,, ancl tli<» x'olxxtxxo of w’xxrlc in tlto aocstion tnoroasos 
Indiatx oarj.>tixxtorM xxr*^* fxoinj^ trainod in lar^o 
nnn»l>orjs ixx mx>doi*xj xiiotlxx>d« of wood - wot 'Ici-Xig", J\. 
jn«»cioi*n waw'mill doalw w-itlx t Ixo loj^s, and a fxx.llv’ 
«’»x£ni|>l>ocl 1 narl lino* wliofx lixxn<il€^w t fxo oxxtjxnt front 
tilt- wav^'mill. 

Jxi ot>ixwi<lorin #4 lli<? total t^xjtcjx-t tra<lo of India in 
forowt |>rodnotw, it ina^ I > 0 ! xxotod t laxt tlio -valuo of 
inixxot' iix'odiiotw <^>c|>ortod x-oxiwidorafxly t-xoooxlw tfxat 
of ti«xil->ft>r. ''I''1 ilo 'V'xilno of Ixxc^ oscfxortod anmxxxlt.v rt.xnw 
into nxillionw of fxoixndw. TTxo aoot-ioxx of tlxo Iforost 
Itowr^aroli I xiwt i t nt o X3i-hi<di xJoals -witH tfxoao jpro<J nots 
It aw xxox'' 0 'i‘ l>oon j>ro|30rl>* martriiocil 
or t^cixti j>i->€'d, and it is oxxl.v now 
tHat f>r<»|3orl>' orf^^anisod inx'osti^a- 
i ioTX into rxianv imf^oi-tant firoxltiot-s 
iw >>011x^2 tirxc lox'talcon. 'I’^lxo lar|^t* 
xntxjorit.v forxsMt a|x^oio.w xit'lxi 

wt>ixiotliiix#ar of nwo to mxxn, * an«l 
ijo J^nrxxitfc alon*'*, wlxoro tlioro *n-« 

w<»nii-> :tOt>t> wood.v I>!a»itM, tli*?r«- i-. 

an ifixxxK^nwo fixd<J ft>r ixx v-owt i^»» - 

t.it>ti. J^kLillc^d nioiloj*n troat xm-ji t 

<»f tlxo r*^win « if • aic-* of tlio Indnni 
in tlxt- I*tixijah> and tin* 
t*nitt>tl J’ro’v.'inoofs liixw «vlroa.d>' ro- 
wixlt.o<l in India I io<*oini ixjpj i*n*^<*|\- 
wf^lf - wnf>j><.>i’t in^a: in t lxx» ixK4«ttc*r of 
t txrjx'nf ijix<*. A.nion# 2 f ^iMxt-.r for«*.>-l 

f >rodxtc*tw xt lxioTi off***- i>x*ofit a|>|< . 
fic-ldw for Moionfifict in<inir>' aii- 
l^nxnw, oils. <*ntoli^ tilxrow* tatininur 
arxd d>'oin^ znat.orixxlw, x*-! tarc*c »tx I . 

M|:>ic*o>w, anxi fodclor filantw. 

K'oRj;«:«rr lioTPAS^ -it-. 
K.Vwtoxnatic vi'orU and tn,vx*» \ 
txxko njx rnost of tlxx^ tirno of t Im- 
xilTic-x-rw of tlxis Ixrxmolx. Tiu' 
m>*<'olo/u:iwt flaw onl>' jnwt lxM>ri n|>- 

i iointoxl* lint alrc%axl>' fyood j.>ro|n*ow<5 
itxsf fx»oxx mxtclo in inv^awtijcrat inxx 


I urttlt.iito, 1>*-Iira. JXun- 



wpcjirnnoTY*^ C»f xyoo«l witli I lix- i'C’>x_| uowt Mxat tfiov- rnxxx' l>o 

JVo. 30f</>, Vor.. 1 22 ] 


ixxv^awtij^at inxx 

, an irnporfcazxt fttitj^ntw on oon itV-T*-'. 

^ jxrojxai’at ion of fi<»i'aa aixit t ftc-*; nxana^oxnx-ri t *>f 

iio'vx' ixx*l >ox*x*tnnx ooznx^ ttrxdx^r tixis l>ranofj, atwi 
an inir>x>rt ant f >a rt of tlix^ 'worlc of tlrxx^ Hotxxniwt-' 
llix- <lotx*i*inixxati<>n of Mf>cxric<a, A snrprisiiijj; 

yrrionrit of inx'ox^rxxst infxxrrr.iation ro^arxlixt^^ tin' 
itlx’-ntit V « »f jxlxxntw iw roc'oivxx-l fx*om forowt tracsts- 

I^^oaKST? JhZjsrrtx \ x:<jj^ok a ' 
t la”- firwt xxf tlxo fxranoHos of tlxo JB^orost l^isoan-Ji 
Inwtitnto to^lx* fonixxlx^d, is now a iarj^o and Hottrishai^z 
'X’fix^ iaf>x>rat orios and ixxsootar^ at tlix* 
JxiMtit-nto aro spaoioxts araJ laj^-to -clato* mtd tHo x-olK-c** 
t.jxxns az'x' wplondi<il>* Itoxtsod. 

of tfxx? most important snfxjoots to w'lxiolx tJi<* 
r>fYix3en*s txf tlxis fxrancihi fiav^o dov*'ot€>d tJbatnsalv'OS iw tlx'* 
onortnotts davna|?o dono to tbio vaIna1t>lo feial (jS'/iorrrx 
rofaw^/n ) fortfsts of CAontral and ISIortlaLOm India !>>' ** 
Ixocttlxr, atxd tlxo moastxros xlov'iacNdl for oJbtocrlciri^ t Ih^ 
<ianxxxj;^<' Izax^o l^oon tnost stJOO«M»»fnl« 

t:5y«toinati<» «*ntomdlo|3g:y pla>^a nn. important |>m*t 
in all in'V'ewatif^ationa- X>afoliatpra and otKor 
attac?lcin||^ taaJk ara njcidor in'V'oati^atlon* and all 
rnox-x* iznyxortant spooios Sn, Indian «JO»na . nndox* tn*" 
<30 xxsid oration of t>^ ontojrnolot|g^ta> . mtirnat* 
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csorjtrkoacior*. l>ot>wc»en 8o4<9xa.<t%c» €t.Ei:ci forowt-iry i« 

iio’veM* lost; of. IMTo-oy *Tiiooi* ];>osts «,i-o l>e»ios 

Ht-ocliocl, Cbncl Jhiolip is i^iv^on tr-o &ll iprovixioos in solving 
t l*€»ir j:>i*olr»loms. 

Oml JBSJvrxs'irtt Y . 

•XlTLis is tKo sraa^llost l>jr4Efcnol:i of t-lto ITorost. Kosowti^^oli 
I ostitvite ctnd its wor-lc is oliiofiy C50jmj>lomonti«,i*y to 
1 iiisbt of tlio otlnox*s. It "will l>o softi^’siont *3u« s.n t?': 3 co,mjf>lo 
to rofor* to ttio ciosc5»*ij>tiori. of wot‘1c orx mino»* fox-ost 
pvocioots f^ivoriL a.l>ov*" 0 , n.n<l it is o«jLsx to r-osuliso How 
1 1 >oT*t«.rx t «r j:>4A.x*t cliomtistr^ most io tlxo o?c£Lmins.- 

t s>ix of tHo pi'oHloms tJx^yr jrxroviclo. T'Hx^ Mtt*H>r of 
t<»*'ost soils »s oa.r'X'i <.-*>< 1 <^*n ixx »xssooi«xtic>rx witH* tHo 

^v'lv-ic-oltixr'isl, s.mt tH«^ mxsl>sis of ti»i>ctx*ros xas<?><l foi- 
j vi'fsoi-viniSf wood is *xr^otli«>x* <''>:sm|r>lo of t l»o a-otiv-it ios 
<>t tHo l>jraTik<5li- 


ISotTo Amo3sr . 

All tl»e» r-osoarcjli offiooi-s talto j.>art in tHo instrxiotioxx 
of tHo stxidonts a.t tlto ^oi’ost < VjIIo^o a.s s>n impox’txxtxxt 
j*s.i“t of tHoir* clxxties. ’:i'‘His af^plios not only to tHo 
TnonrxHors of tHo stO/ff xjv^lio sjxoi-islisx^ iix €%ntoixxolo|| 5 y, 
l>ot«4txy, et<i., Hxxt a.lso t t> tla<^ o:>c|a>orts ixx timHox* t<wtin^* 
wood -worlcinjar, v^ai'jor* J 7 nlj>, soasonin^ xxnd wood 
jxirxwx’ix* vati oxx , 

l-*tLr WI^lOA.TXOJNIM. 

’I''lxo rosxilts of tl*o ^x'oi'lc dono txt tlx<? l^Va-ost Flt^soaroH 
Txxstitxito a,rx* jxnHlislxx^d tliio <_i ox'-oj’mxjorxt I^x-oss as 

soon as |:>c>ssilr>lx*. JHoixio 200 J3t i , 

ot<T,* Htxvo a-f^jniotxi'od lUOi>, as woH as man>' 

xxsannxxls, flox-as, and x'^olnrxxt^s oxx H«^i’ asjxx^ot s of 

f oi’ost »* y . 


Xnt:ema.tiona.l Astix'onomics.l Union. 


»■ I I 1 10 t oi'dijrtxxry xt»xioi*4il ass«’‘ml>|y *»f tlio Lrxtor*- 

t natioi»al Asti'onot riix'^a I wxxs Hol<l at 

I « l « *1 1 » >n .1 t»ly r> — 1*1. It x’v xxs Hx” fax* tHo most i'o|xi'c-*- 

itt i VC' *t*<'«'tixt|j: MO fai- liold, ast i*oxx<»mx*r'M x»f twc'nty- 

< lifTt*x-c-nt. c'oxint t*i**s Hc‘in|^ |>f*oMx'-nt . Ir»<»i<forit air>'* 

It \\ tis t l*xi Hxt-^^c'st t?at liC'X'in^' of txst fononix'rs «^x*oi* liold. 

tl»*‘ n»<»x*tinj^ IH*' *x<llx«*sion cjf Knmaixia to tHo 

I I It < 'fn**t ioital I'?<*^soar<*li fJonnoil and to ti»<^ Astt'o- 

I7xiif>tx wxxs ax i.n<>\xnc*<M I . iT»<*i*oxxsix»^ tH«^ total 
iixiioHi'i* of j r»<*rx>H«»i-s to t wont >' -f oxix*. olcxsc' of tlio 

loft *x x-^x-t'jv Hoj>x*f nl tix'ss tltai iM'forc* 

till- tii*>.t mo'c-tinj^ of tin* I 'nion most of tHx* sov'on 
niitJ<>ixs |>»'Osont *xs x-isitoi*s foi* tlio first time* ( < iox-rxnatxjv * 
Hxnx^ary, l-t Lxssixx, C’Hin,*i * J^Ist lioxxixx, f .,it Hxxxxnia ) 
WfMiitl Hix\'o l>oc*oxno n^C'xn of tlxo I'xtion. 

Tlif ii»«*otinfx: oponod xvitl» a ro<‘<»| >t ion l*y tlic=* l>nt.oH 
) \ * 'll i r tiont xxt t He* l*r*antiftxl old l-l iddx-»rv’.*xal in ’I'lxt^ 
HiiyiM-. Addre^ssx^s woi-c' dx»livorx*d !>>' His K>c<.ir‘llx'nc*y 
tin* ^ 1 i 1 1 ist c'l* c»f Hdxic'xxt ic »xx * A x*t s xxtxi ioixoc's. tlxx' 

j ti i< *1 i t of tHo I^xjytd Aotxdx'tny x*f S^oionoo's at 
A 1 1 « -^1 « -I'd ii tn . tlio Itc^otof* IVl»x| 4 :ixitt<r’ns of tlxo t ' ni N’Oj*si t >* 
«*i I \ < J« 'jy* . and t lic* prc'sidc'nt <»f tHx" I xxtornxxt ioxxxxl 
A-^i I < >i i« ti 1 jicral I’nion (i*i*of. W'. do JSit^t-<.»r* l>it*c-otoi* of 
t)n' l.<'\d«*xx < >l>s*=sx'x*at xix'v* >. ^I^Hx* l-cci^’xxot *' of t Hc'sx’* 

n<l<h» \v'4»s c»ncr. < *f >^i*txt i f ix«a t ic »n tl^at xxndc^x* tHo 

in j-.} nt t « »f n<^XXtT*«x>l Holland t lix' <*oxx»jt ric's sO']fX»XL*ix tc-sd 

l*\ il»n War Inxd foxxnd it- j»ossil>H*' to x*<.jnxr* t oj^ot-lioi* 
iV)^inri 111 t l»f*i ixnx'sxiit- of sc'ic*n**o aixxl t lix* study of 
iAs^t ii >! n >n I *I''tti*xkxx|L*:lioxxt tHo mo'Otiixfi. aHxxndxxxxt lios- 

piitiht v v\'»xs oj'jgxx-nisod l>y t li<% looal ooxnxni t tx*<** x>f 
Nviiirh 1 He" oflioiont *xn<l aotivx^ soox'x'-t xxry vx'as l>r. 
II. tlios. of tHx^ l.*«'>'do*» <»>sox*vatox*,v- Hx'ro wc^ 
(Hiix- rxxOTxtiorx a tx*tp to tlie: X.*alco Histriot xxcitxx* 
Hu-ai U-tii, tx most ixxtc!ix*e<at txx^ toni* roxxncl tlxo I'oolaixxxingr 
K\ a'liix'H witHin a jl^oncsratiori tHo 55xxido** Z<*** 
to ri-«_*Hxirxxo<l and laT*^o wtx*otol»os of c^oxiixt-rN' Ixxst 
f .st-vt'ii Hoiif ix'x'td yoar*» to l>o ono<-^ ix-xoro xxxxxdx* 

j tri-tih- ; iv x'isit to tHo I?*x*ans Jrfals IVtxxaonxn at HtxaHoixi, 

[ au(i roooptiona axkcl prc^x'cloxx pix.x*tios. l'loxxox*ary 

w oi*o ooixfori^od l>y tHo XJnivorsity of I.K:*.vdotx 
i oV*^**^^ ' **' 1 >o»lanclx:«Ma-^ X*>irocto** of tHo i*ai-i»-]Moxxdoxx 

I xaf>on X>**- ICiiatnox**' lato dirootox* of 

If ou* X >l>sox**vatojry. THo lattoi* was, vxxifox-txxnatoly , 

ill-HofcX-itH fxroxn attorxdin^ tHo rncadin^, 

t - ^ ^ tttHxiiolc aotod aa Ixia %>xx>xy, 

^ seM • ' wot*!*, of tHo Ux^lon. waa j>ox-foT'xncM.l xxt tHo 

■ twc»nty-«!ii«Ht ooinnxiaaiona, A fow of tlio 

' **‘**‘7 of ^axxojrctl iKxtejraat Hiroti^SP^^t fox*ward Hy 

• «Mdlox>todl Hy tHo XJxxiorx xna^* Ho 

Horx^. It waa ajgprood to px:x'l>liaH, witH tHo 
H-utl 1 / l^^tx-ooHant tXJoolo),. a list of oHsowatox-ios 

' '**‘^**'“^*^***** wtarfla* iiftnd witH tHo Holp of M.- 

; no atlaa on a amati aoalo witH a liat of ar<r« 

Vox-. 


f xi:KrrT>jr<j . 

dx%fxnit<‘ly fi?cixxp: Hy Hoxxt* oirolc^s axxd of lati- 

t xxdt> tH«‘ Hoxxnxiaficf's of 1 Ho ooxxstollations. It w-as 
xxjt^t-oc'*d to ixdv'iso astronomors foi* tHo pr-osont not to 
xxsx^ tlxo tcj-rtti (< Srx^otxwioH JVloan Tirao^, -wlxioH 

oHanf^'od its si^nifix’‘xxrxo€* on -Jan. 1, 1 02i>* Hxxt to xjso 

fox* tixxxo x*c'olconod fi*om Cl res<>nwiolx Sloan H^idni^lxt tHo 
tt»r*nik < *.C*.T. (< Ix'ooxx’wioH Oivil Timx’s), W.Z^ ( Woltzoit}, 
or ( l^xxi vox*sal Timo ). THo oxj:*ros«ion. IJr.IBdL- A.T. 

Irc^x^ti wiclx IVIoxxn Astx’ononxioal Tixxio) sHonld He- xised 
Hy anyoxxo x*c»x*Hoxxirx ^4 tiixio fronx Clrx^enwioH xrxean noon* 
'I'lxc* rt'pox't of tlio C''onii:xxi.ssiotx on i>yxxaxx:xioal Astro- 
nomy c*onttxirxc''<l aix ixxt,x'r<*'Stinpc stat-eixieni Hy Trof. da 
^^it t.ox* of t H«'» tC’’X*xx»s i*ec|xxix*od to ooxxvert- lIS'oAX’^toniaxx ox* 
xxnifox’ixi time to astx’oxxoinioxxl tixixxx fjiv'exx H.x'* tHt- 
■\'ax'ial>lo> x'<»tatiorx of tHc! oartlx. 'J'lxo CJoxnnxisRion on 
Holixx* IMxysios, csollaHoratiiig; witH «x ooxnmissiotx of tlxe 
1 txt.ox*ixxxtioix*xl HesoaroH C’oxxnoil oxx solar and terx*estrial 
x*c*l*xt ioiisliips, a|p:rec»d oxx an i>idox of solai* acstivity. 

It xvas txlso «*§jcx'ox*<l to xxi*|j?x- on tHe J>ntoH lacoxrorxxmorxt- 
t He xxx^'d of oHsox*vinj 2 : tlic' tot fxl c^olipso of !IVlay 9, 10211, 
v*isil>lc' in Sxiixixxtrcx , axi<i on t Ixe Axxstx'«x.lia-ix g?ov'em - 
ixxt'xxt t Ht* xx«*e<1 of ol:>stsT*vinj? t Hat c'olipse axxd tHe 
**olipsc' of Oot . 22. 11130, vi.siHKs ixx tHe islaxxd of 
r<lxxafon, ixx tlie 'T'oixj^tx prot o<*t.ox*ixt e. J^'xxrtHex’ txsefxxl 
«•<> -c»perx4t ion Het xn t'-c'tx ooli|>se oHsc'X'vex'M of ciiiferent 
er»xxxxtx*ic's Avas ari-ixxnj^c'-d, »xnd »x f xxx't-ixx’>x* stxxxly *^f tlxt* 
dist x*iHxit ioxx of tin* i*oixt innon.s spc>c:trxxixx of tlxe smx 
ixx t lx€' xxl t r*x,-x'iolet- x\*as xirjcjc'd. Tlie #acroxvixx{? iinpoi’taxxoe 
of line* spec'l x'opHot c>ixix*ti*y ixx tJx<3 stixdy of iHt'* sxxn's 
atxnxxspHei'e wxxs xxlso rex*o^nisc*d. 

Tl»x» < ’omj ni t tx'c' <xn Wtxv'x* I.»x»n#a:t Hs, fox* w'HieH ll>x-. 
f5al»<*o<*l* Had | >i*<* j »txi-ed xx x-ery v'alnaHle report, x*eoom- 
itxendx^d a xxxirxxlxx'x* of sec'oxidax*>^ .staxxtlax'ds of iroix 
linens, axxd xx]s<» xx t xxHlt'' of Mttxndax*ds of solar wav'x^- 
lx^ti|j:t Hs. l^otH of t Hese xx't3i-x' xxdojxtx’-d Hy t lxe I'^xxioxx. 
'PHx"* xxxost ixxxi>ox’ta.xx t- jxi*oHl<'ixis in vv'ax^e -iexig!;t lx detox*- 
xxxinxtlion xv*x'-x*x» xxlso vSc*ixod xxled for ixxxxnediatx^ attx>-xxt ion. 
•'Fixe Ooixxxxxission on tHx* PHysioal OHsex-val ioxxs of 
Tl*xxxot.s xir^ajed fiix'tHer worl* oxx tlxe aHsox*|>tion Hands 
in pHxnc^tary spex^ti'a axxd xixxder tool* t-o oorrvpile a 
eat «xlo|acxie fox* tHe xxaxnc-s x>f :Martiarx rix**.rlcings. THo 
t.7onxxriissioxx oxx Hxxxxax* 3?'^ oxxtexxelat.v*x*e is ixoax'ixxjj tHo 
end of its wox'l* of ooixxpilixx^a; a dx^flxxitix^e oat-alogxxo exf 
tlxe nxarHiiXj^M on tlxe xxxooxx. THe Oorxxmission on 
X-oxxjoci tnde lle^torxxxinatioxx Hy W^irelesa reported t-Hat 
it w'oxxld xroi-xoat tlxe xxacjfxorxxneixts of OetoHer i02Ci 
aHoxxt tHe yea*' 11133, wHen tHe lessons of tHe previoxxs 
<j, 3 «:perinxexxt^ Ixaxre Hoen fxxlly atndied and steps talcerx 
to determine aax.d eliminate eyste-matio errors x*e%^ealed 
in tlxe prexdona worl*- THe Oomnxittee on. Vax'iation 
of I..at*tncle reported tHat a new latitnde station 
in latittxde 30** IS*!, wonld sHortly He estaJHtislxed at 
ICitaH, near ^aanarlcand, wnder tHe Ux&Helcis^tan-^Sov-let 



130 


JSr^'T ZIUE CJxn-Y 28, 1»28 


Oove»r*jr»mc5x:it., lr*i'c>£. jo’w of T*or*mL ixn ; 

-woirk 'vi’'i*is t>o l>e> Hittxr»t;oc 1 tx-L I-, oxxi !:>«.* i»x «T«.v’*x, 
t lxo OI-, £i.nci frlioro wsts tx o>xMOi*x'a t:-ioii» 

irii^lTit woorx l>o oomxirioiioetcl a-t -AciolaiH^ xxricJL l-,a 
t w^o «oxit-li€>i'n wtat'iorx« in tlxf aame* and xvit-fx 

a longi-tnde* difforencjo of n€^aT*l>^ 3 2 3x«ii.n*a- 

'X'lio C.'onmnission on t^fioofing? dooidod fo oom- 

jxilo a noxv ca't-alogno of I'adianfjs of niofc^ox* Mlxovi'ors^ 
xxnd f.<> dovoloj> j>Fiof f=if.ndx’ of ixiofoovsi. 

'JTlxo C'*oninx j««ion on flK' Oax't-c" dn Ci#;! i*<^j>ox*t.od tli«t 
■tfio csomjxlof ion of trlio vs^^or*lc in axxtl tl»*' 

finanoial e\n'n>oi't:. of f lio I’nion waw <*.onaicJoi*i* Ixl in - 
oi'^asod wifxx t.h€’> A'iox\* of t'ninpc itrs; c’!oni|>lt''t ion - 

TTlxo T'ooox'fa of t-3a<^ C''oxnmii~s«ioi>w on >£:«'« 

anti I:^not:oxxie't:x*>" alxow'otl fjJontv' of i ni j xn-tmit vx-or-k 
<lono xxnd in ixantl, l>nt jjx<JMod no j^c>i*io«i« 

in jn'^oaonf vx^ox'lc. C ’onimisr^^ifiiiM on I>t>nJ>lo fc>t a r‘« 

axx<l H.ix<lial \^€'looi1:io.^ v\"«*i*o oonooi'notl in «oJot^tinj^ li^1:« 
of Mtai’iS foi‘ cxi-ofi**!-® tix'** oi' Kj»ot;ial olxMt'i-x’** t it »n . 'l^Ix* 

<_*oxnxniKsif>n on X’^ax'ialxlo «octiT*«.»c I ^<t‘V'Ox•al t^n mil 

j^r-axita foi* oat alo^n xnid for- tlj«» |>iilxlio»xtion of 

ol>a<*x* vationi=4, and aaltoti fox' tnoi'x* ;-<x-at *'xnati<* o3x«c'X‘X'a - 
tlorxa of t-lxo «|x*otx*»x t.~jf x~ax*i<iL»Io 'I'lio C -c »r» ixni.-^Mion 

txrx J'J'o'txiilxie* xx.ixtl >>tolJaT* < 1 ac J n xx» txx'xi t t*d MOX"«*‘i*al 

ixnjpox*tr*xnt acdiotni'is to o^ >tn j>I«^t «' tlic- aiir*x'«'x' of tlit* 
3i*-*a\''onw txofoi'o Hlax*tixx/ 2 : a fx'o>=ilj oa t xxltx^fixt* axxtl «t*lxoxn«' 
of daaaifioat iofx ; alxo it ia oxaininixx#^ flow to ao<;tiX*o 
aooiix’ato |XOf=iitit»xi« of nolxnla', to t-40x*x*o a.-j a 1'ixxt‘kprx'onnd 
aj^aixmf xx^fiiolx a x'ottxtion of t Ixo ^xxlax^' ixiijo^'lit f»c* 

« flown. 

Tlxt:' C ’’oxnmijsMion on J^follar 1 ^Itxw.-Hifioat ion, in oi'doi* 
tro widon tlit* soojxo of itM aotix'itioa and to a|>j>Iv 
xnan,v r>li.x'«i<>!td oi'itox'ia xxliiolx xnotiox'n ftj»<»otral xxnalx’^aift* 
ami «jjoot.i*t>|:'>3iot< >r r»oti\\' at'o i’on<:i<*£*infj: of ixx»|xor't aixoe*, 
fiais ofiaixjiocl il«. narxiO' to tiio C V>nxnix««ion oxi iStfllax' 
SSjiooti'a. 'X'lio C’otnmi««ion on tlit' l^ni'oan tl<* l'Ilt»xn'«' 
aj-»I-co«l foi* an inox'otiaod ^i*ant-, xx'liic'li lod to xx xnotioix 
Ixoinj^ put t<j iFio ^oxiot'al xifSMoi n>>l x" tlio o?c<^<*nt ix*o 

ooxnmit.too t'X-pi*o!<Min^ tli<» liopo thxxt aoxxio i*«*oi-|acani.-^a- 
lioxx of 13x0 Knrotxn xx’onld f>o |>os-i«ifc>lo ami Unit xxftor 


1031, tlxe ond of tlxc^ prosonl ooxxvontion, llio XJnion 
xxiitrfit V>o x'oliox'od of tJrxo pix'oseint. oHax-gfo upon ila in- 
ooxxiej inx-olx-t»d ixx xnainlaininj? Hie> I3nroan do l’'JHLe*xxro. 

Tlio Ooinxxiiaaion on Stollax' al>i8t.ios i« xindortialcin^c 
13 x 0 o 3 coontion of talrxlos of oorx'voi'aion of oc( naloirial 
<*o-ot' 4 linato« and px'ope^r xnoliona ixxt-o ^alaolio oxxoa. 
Kiiiall>', tlxt^ C'ornixiiaaion on lino Solax* r*ax*alla3C lia« 
ax'x'xxrxfyof 1 fr>x’ llxo rioooaaax'^^ oHaox-vat-iona, ixiolndin^ 
pliot.oin«*ti'ic* and apoolx'oaotipio onoa, lo !:>« xnado in 
ooixno^cion xx“itli tlio ap^xx-oaoliinfs^ csonjnnt* tion of E:x*oa. 
I'^'x-oal* ooxiiiniaaioixa litxx-o Ixooxx apfioinlotl lo aotr- nnlil 
lilt? no>:t ^onox'xxl a««otxi3>l>’" ; lixo ooxxixxxiaaion oxx aolax* 
x'otation liaa fxoon alnaox-lnt'd iixto llial on aolair plxyaioa, 
xxntl *1 iif-xx' f.oixxxniaaioxx oxx alollxxx* otxnalilnlion , xxdtli 
I'x'of. Ktld infant on »xa olxxxix'inan, 3xaa l>t?on appoinlod, 

'l"'li<* ixo-jtt xnt^atixi|^ of t lxo l^ixion i«, on Ino ixivilalion 
of tlio-f^nioi*it**xn tlolojafat t^a, to l>t^ fxold «r*>arl>^ ixx SSoplonxlxoi* 
153 : 52 , ill t lxf t'xxalom f’nitod fc>t atoa. *J"*3io dalo and 
|>lac-e' t'lit>at>7x w-ltli a lolal XM^lxpat- 

t>f tlxc* atm tlii'oiij^lx l^anatlxx and llxo t»aatoi'xx I'nitod 
tSttitoa oxx >Viipr- 3 1 , 1032- Aa tlio jiroaont tronxj'onlion 

oxitla in 15 >: 51 , tlie*x-t' xx'ill Ixxix’t? to Ixo an inloinmodiatt* 
t x'aoftiinar'x^ aaat*nxl>I\' of tlio I'nion l>r->la'"t*^orx noxt 
ami tilt'll. ''Pixt* nc'xt’' c'>ct'»c^ ti tix?'<' ia c*lna.x* 3 t?od witlx Hit* 
taaka of appc »in t injcf a ooxxxrnitloo to I'oviac:' tlio proat'nt 
atatntoa, of xm>« iif \’-ixx>; tlio |xx*oat*nt f xx'xxc’t i fc^ Ixmitinitr 
xnoxnfx<*t*alii| > of t txf I'liioti tt> xnt'xri fxox*a of V’^afiotia 
t'oxxiiniaait »ixa, c>f j.>x*t'f xa-r-i nj|^ fr't’taJx i't»|ajnlat.it>na fox' tilt* 
Hxxi'tMxn tit' Pllonro, and t»f aoc?xxx*ii a noa- If^aao of lift* 
fox' tilt' fnion aft ox* 1031. 'Plio iioxx' xcoovati v^t* 
rniftoe* cjtixxaiata of JSix’ l<*x*ank I >;V'aon ( |>i-« 'ait lt*nt ), l*»'of. 

tSc'lilt'ainfact***, Pi'of, AVxotti, l^i'of. Amio>'ox*, ISTtii*- 

lixnti. ami T*x*c>f- n§l ( x'it»o- f it^iixta ), and l.»ionl. -< »L 

f>ti‘atton (jrt*m-*x'al at'<.'X'otax\\ ). 

Tht? litial ni€'e'tin>» of t lit? f 2 t?n<>x*al aaac'inlxl x- oloat'd 
vx'itli tlianka to tlxo I'nion’a lioata, «xmi oaf>o<*ial |;v' t»> 
I^x'of. tit* JSittt'i', vx'lit» t,*<>xnl>im'cl tlit' tit>td>lt> laak of 
t'liit'f Jioat ami proaitiont at tliia nxtiat anoc*c*aafnl - 

iti-fz, xxmi Ixtxa I'liiorl ox'or tlit* I'niotx t Ixi’tm^lx a diflic'tiit 
poi'iotl of ita lift?. 


TTHe Cartoon- Nit Ra.tio in \A/'l:iea.t. 


<^^IlSrC’lil tlio i>n VxLication iix 1018 t>f ICi'axia and 

JxLi'a^-loilPa fnntiaTxi<E*iit *xl xt'oi'k on tin* atioix 

and x’opx'odvxetion of tliti tomato, llxo oat-lxon -nit ft i^t^oxx 
x'alio Ixaa lioon I'oo.tipcniattd aa a far*tt>i- of |xrinit? ini- 
poftanco in tlxe i^-oxx^tlx and rx'jxi'ot I notion of tlit* plant. 
Tlooanll.v aorno oafofnl vfox-lc l>,x' T^lix liia A. Hioka on 
11x0 cai-l>oxx-nit fO|?csn x-atio in xx'iioat I'laa t;on ti f nxot I anti 
aorrtt^w'lnxxl ojctondt'd tlxo ooxn-lnaiona of tlio txx'o 

Anxoi'ioan xx'ox'koi-a fofox-x-od to alxov't* (JV^tf.7 ^ 

x-ol- 27, I?^o. 1). ^ .r 

Tl is j>oitxtt=>kd out. that tiio i>x*iTnxxi*>' x*aIno t»f tlxo 
x’olation LLos in Iho faot that the* ^x-owth of tho piaxit 
ia tlopoxxdonl on tlio liahxnoo hotxv'ot>n t.ho ixiotahtilio 
y>rooe*aao« of t^afhon aaaini ilat ion anti ft?apix*at.ioi i on 
ono hand, and xiitfo^on aasixxxilat ioxx tin tlio ot iiof. 
In tho px'osont xvork, fim-t? linos of tlxi'oe- at fain a of 
who^al xv-oro xxj^od, two sfifinf*: and ont* xointof x'afiot.x', 
axxtl the? oarhon-niti*of»«^rx ratios voox'o tIe-tofxnino*i at 
tile ISO intofx'ala in tho lifo -liistor-ios of fclxo plants hx- 
rniesfot-liomical analv'sis. ‘ Carhon ’ is takon as orii- 
hx*«oitij? all forms ’^of ttai-lxxn ixi tho ]>Iaixt, anti 

ixiti'ogr<=,ii, ’ foi*ms of *xitroj^on. 

It was fonntl tha,t a j*>vx" oarhon, me^dinm niti'o^on, 
emtl lt>w c^ar lioxi -n i ti'Ofyt-n X'atio oixooixra^os X’'oc!^ota- 

tix-c j^^'oxvdli- \'c**^c'tatix-*- aeslix'ilx fodxxoos nitrox?oix 
porooxxtaK*^' stt*adi|,N . hm tho carhoxx risers t.<> a imxx:i- 
innm ^l>c>nt lialf-vta> thfoxjj^h tho Ufo histexrv axxtl 
a,^ain falls ooriskle'fs hi v Ixofoi't? hlooxninc:. *l'1xis ja 
lakoxx to oTcjxIaiij tixe? <it>nl>l<* oar-hoxi nxascixmx fox- axxnle^ 
»pm* fosnits, sxnt'o oarhon xnajciixxa in the'xnsolx-oa Hax'o t 
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ixotlxin^ to do with floxvox* ftirtxxxxlitirx. *X’'lio oax'htiti- 
nit.rtxf^orx x'at ie> ilsos at-oxxdilx' tlix'onimhont the? x'*?f^otat ton 
fxoriotl, axxtl xvlxoxx a snffioit'ixt !>’' hiitj^lx ratitx ohtain.*', 
tloxvox'in/^ tioonrs. JStrtixxK snpptix't- is lajix’on to t hr 
oon#onttt>n t>f IvraLis and ICi'a.X'hi 11 lixat f milf iilxxe'ss i-i 
txsstxoiatod xiositlxor xx'it h hi^hosl fxitralos xxor with 
lxi^ 2 c 1 xost oarhtilxvtlratos, hnt xx-itli a oe'indition of hatanc'i' 
hot'we.'oii t1it*xn. 

Kx'^orv’ onittxral atraixx has its own dislinot i 
cai'hon-rii trope'll x*atio, at w'lxixsh 4Elo woritxj^ o<*-o«ir.-*, 
hixt in ox’or>' oaso it re?|>rosoxxts Iho „ ma>cxxnmtx of 
tho ascondin^s ratio oni-x’^er. In lliis rolatiori i»tt 

intorostinj^ « I i If <?i*onot' Ixolw'oon tlxo sjprirxi^ axxtl winter 
straixis of whoat is nototl. A. x'atio of 14-17 oovors t hr 
x'aniaro' of oontiitions fxxvoxxrahlo for floworirx#? in Ixith 
spritxfjr x^ariot.ios, xx'lie*rcsas a ratio of 31 is x'o^oxrod for 
lilt? wintor v-ax'iot>'. This xx|;^«?os with Iho csoxxolnsi* > 11 *^ 
of Irlot'llxxtxcl, thxxt vxxriolios of vrhe^al with a liiK****y 
I #ox'<J€?xxt a^^o drv ■ vt'^oi^schl xxro mox'o winlor hardv ; tmd 
tho Ixi^hox' fxe-'X'CTOxxlaj^o dr^' vv'e*i|;$hl is eixxo lo hi^^h oar ho *^1 
cjont-ont, wliiolx o.omporxsalas for lha lon^ax* saodlin#? 
lift* xmdox* x%'intor otxrxdilions. gl«(»itosooxx«?a is aooota- 
paxxiod 1>>" a hi|^h oarhoxx-nilroKoxx ratio, and sarxe^st'oiit 
ohan^os oah he r>rex^enl<*d al llxo 03C|>om*a of jPlowe'rtnK 
h,x^ oonlrollinj^ nitroj^en oonlonl, Xt> is stx^^lggssst-od tJirfr 
it rria>' he possible lo apply ni lro£pen lo anxxnal pi***, 
in sixoh px'oportiortM and at> snoh pox-iods as would 
of all allow of flo'wer and »eod prodtxofiieMX, and t 
pjfov'enl seriesoenee of Iho liastx 049 i or, in.d.t!!U?o xrojnx'i'it- 
esconoe. 
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TJ TLxyrc^trstl’ty «Ln<l :i&<5luc:4i.t:ioxtflU IntielliSTCsnccK. 

. A-t- t>tio txjjc of t,1rjto XJxiiivorMity 

C. ^oiu*t' oxi Joly lO «. -wa^ I'oooi vocl f**oxxi 

OiwtilJfc'JfS* C;:Jor»>.|>ai:i..>r, X-.t-cl., tlxat; t.fio Ooixx|>arxy 

irt iti-xfjxvesssK'^ci k*y t-lrio fUfXTKi ’W^or-lc VkrHioln t^Jrio Toclxn.i<:?al 
< 'f of t-Hes ■LTrxivesi'wi ty i« cioirxfaj 
iir oliioi:ini«tiw t,-o t.alce» int 

^ivirx^ tliorm a of 011^51 riot't'iraja: 

iiiicl fariTtiliax-ify ’W'iffi |r:>lai^t. 40 tx^clxoioal ofioj-a- 

<I*otT\i>a»xy is* f.f lojrc^foj'*^ |r>jr«(j>ai:*«Ml t-o . 
}»oc*f*TriC' finaxxoially x'<.*M|>oii«it3lo foj* a f*fci lix 
I ' tii v^<r*i*»sit..v <^«r'r'yirxfj: |*ayTnox'it« at tr.Vio f-ato of 

iMi-r* amnoirx fo f-lto »*o<»i|>ioixl-, an<l w^xoIk XTjxi vt'i'fciif y 
rf*«»K a>i i»iay xiactoi^s^ar-y . ist>o<t<'Tif mHii > w^ooIkI f>o 

i\vvai'<iocl +0 a oaixdif lafe* 'a'^lio lia>» r-o¥rki>lato<l Isis* 

< in ry att<] ijs 'willin^jr to rlov'ot.t^ a fnrtliox* 

V fill- to Ht,i**ly iii tii€' ''l''o<!ijitii<*a,l t/i-ion » i«t^i’y J>oi>ax't- 

iiit'iit . 

'J'lie* < * 0 x 111 >anj>' i« -w'illin>jr tc> fin<i a |»oj=iition fo»' tlio 
^,t'lfft**<l Mtiaiorit fox* a .\’t»ax’ on li*ial in it« o*'^**nt«ation 
iit rt xalax'-v" c*o«nnionc*in^ at not- loMr* t lian 
jiiiimm. < *oin*t j»i*a t**f nlly aooc^f^t-ocl ttio olf€»«* anc .1 

I >Ix-s'< I to irt.'-il i t, I »ti * t>i«‘ wt in li^nt «^lii| >, 

I — Afi*. W- Tl''. l*iii*y liai< a|»i->oiiit.*^<l to 

tilt' U*r*t i ix'osilii I > in ti'x: t i li* j*ijy>iir*M, of t>i€^ l>o.-«f« 

jii.-ii 1 1 iitfxl iijK-li'V t lio now* of vosii •«**<* 1 1 in tlio 

^ I woi'l-iot'ss’ IJ>o}j>ai'tmi'ntw- 

I .*»>.■ 1 »«> r^. - r*t*of. •Toltii !Ma<‘nim‘x*ay lias* lM.-*t'n a|»- 
ai-i fi*«»n» J\.iiy£, I to t lit* < 4 i*ot^» <*liait* of filiilo- 
of niinci and t«'iiat>lx» at I ’ niv'**i*j-!i t < *oll<»^co. 

Air. Slii*'* n nt’t*ay waw in J t> 1 !♦ i2<» lo<*t iii'f-r in |>^iilo>*of»li>* 

lit tlif l_^ n i v’*t^i**^i t >' of !I\lan<*l a*-wt i*T*, aticj in 1 StiSO 

1 .1 1 *f« "4-401* 4 >f |>l»i los*oi>liy at 1 . 'nix'* * 1 * 1 ^ it js* 1 'oll«-> 2 :t-. dolian- 
iif-l »t I i-jj:. J-Hin<»*-' IttSiii in* fiaj -4 tic»*-n follow*. <‘la«!?»i<*a.l 

lutf.i, anil •Towi'tt U-i't 1 ii't't* m | *l 1 1 lotsot >li>* at- l^alliol 
Oacfor’il. Ft<* ii-t tlio antlioi*. w’-itli 1 l-t. iMoi'r'is-i, 
Miifitoi'y of J-*fii to?40| >liy in ir3m*ot>o stitic**' 

Hftrf! *' <in tli*' iii-os+m). 

I >i . ltol>**t*t r>onal«l«on >ia.-4 lioon a i>|,»oin t.o< I as* ft'oni 
J to "frill* fSii* \\''il!iain J>itnn idiair of jiat liolo|a:y 
i4})tij>tt> at tlnv^'n f-fosioit al IVfi»«ii<ral 5*><-in>ol. 
l>f lit* !< i.-,« »n ix it li<^ anttioi* of J~^i*a«:*t.ii*a I IVIoi'liid 

H i-T c ill 1 }^ V* " and of n itmoroiiM ai’tii'lc'st in tlit* 

itKvtiful jom-nalM. 

-Ml. .*< - .J . t’owoll liaK imon a|>|>ointt*d aa from fSc>i>t . 1 
to tlif 1 'ni voi-ait y oliaii* of <li<;-t<*t ioa tional"»lo at- fr*4t , 
'^rin M I ,}j - 1 ' fHLos|.iital IVle^iiicral ISoIiool. oVfi*. Oow^oll 
I jxa*di<.'al e*ii taxation at- CJtn<*ori«' C'olli-’jjwro, 

< 'jno 1 oi'jd|i-f, and at C'ni-v'ox'aity f'*oll«:*fr** It^osniital. and 
ilaiiiiai*y ItiSSH fiaa i>oan aaaiatant t-o J^rxif, 1 ^. 
Mt-lU*nt>x' at tlm l."'^niv^«*r*«it y and .M-oyal InH»'niat*y, \ 
^'tiotiif 1, 1 . lli^O fia ononoil a <liMon«aion liafoi-c* tiio } 

1 ‘iiljli.- filial til J^iHLXtion of tlio fJx’iti«ii» IWT oilioal -Af<«o«ia- | 
<«on f mlrilialiml |»a|a*x*a on non -af looifio d«»won»i- { 

tif^iitK.ii, <*on<-«»ntvat ioxi of tii«=' l>loo<i in adi'onal 

ni.-iutVK-if nr*y, ot^oot of ioilixic* on iiy fiart Hyx’oidiani in 
*nnn* fill, I * irx'adiat ion of niilLc anit t Ko lix^alin#? of 

Mi lv. -t 4 -, 

M- I>. Wx’ipci'if lia« He'oxi a|>f a>int-o<l aw fx'oxn 
1 t.. tlia X'^xii vefwity »'oa<lo*'afn| x in i>a<*t<^x*iolo^y 
Ht L’nivorait.y Ooll*=>|^o l-Io»f>ital Modioal ^oixool. 
^Vrioitf atiidiact* at i^lxo l.Tnixr«(xraitia« of TTaamania 
uvl .V'rotn 1^20 xjutxtxl l-to waa laotnr'C**' 

aoT' tlrxo XJnivoraity of £:dinl»nr]^H-» and in 

»t'7v ‘ tax* t clifootot* of tlxo JFtosoajroii X.#alt>orato3ry 

of 3Plxy«iC5ian», 5Sdin1c>txr*jrH- Hinco 
i->«?an laotnirx^t* in l->aotvojrioXo^y ati X.Tni-v*e-»‘- 
At Ho«x>ital JiAadlioal: gJolioot* 

^,\y‘ ■,*, i^altax- Ixaa l»o«>n ai>i>oint--«»d. aa ft'om Sa^^tb. 1. 
*''*‘»\*c*>rwity x*eaciaz’«itfii;('> mmx ntoftxici anatomy aitd 
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liiatolojyy tanatila at 'AdTiddlowaxc ffosj>ital JMCodical 
ftJcli^ool, 3\dLi'. Tialcar >iaw l:>oe>n w«?nioi' asaiatant in tlie 
JS^ianci -feint ton Inwtitnto of f*atlnolo| 2 ry sinoa JTnly 1 &Si2 
and lax'tni'ar* in mojriiifl liistolof?3'' at tfio JVficlcUasox: 
IHTowjxital JVlodtoal fe>c*-liool wincrt* M* 3 ty 1023. 


T’ms -A.ir* Mini«tx*y aniionnoow tliat wliont 120 otfioe>x*« 
will l>o x-otjinirod l>y tin* Xtoyal Aix* J^oim^o fox* flying: 
dnti€^w dni-inj? tlno ni-sct fow xnrintliw. ^^j>|ilioan tw rVinwt 

l>o f>otwo<*n tlio ag:c9K of oigclit*>€>»n and t wont y-fi vo 
^-oax-w, w*t*ll-odnciatod , and of ^^oorl oyoisji^^lxt.’ an<l 

I>iiy«ic|ncs. feiliox-t Mc^x'v^icfo oonixniwwionw * ax*o f^i-ax-xtod 
fox' fiv'o ^-oarw"^ wx^rx-ioo on tlxo axiti-v-x’s iiwt axid fonx* in tine- 
roMOrx'x^. >V|>i:>lic*ation fox*mw c;an i><> ol>tainc*d from 
t-lxo fe>x>oi*ftary . Aii- ::Miniwtry, fC ing:«w-*i v . I..x>ndon, 

'^r*ntc tx-nwtoow of t Hx> J^i-*it ir4L*dow’'wJ-ii£»x fox* wxrixxntifio 
x*x?»oarx‘i>x Ixawc* x-nado tlxo follow^ixig: oi<a*tionf5i to f€*llow*- 
wlxifiw tc^naOlc* at tlix» 3m|>oi'ial C*olJo|a:o of fSoic^noo axxd 
'ri?oJinolog:y . fox* tw'o yie-at-is 102»~20 an<f 1020 — 30, of 
t.l»x> v-alue* of d^2t/J€P jxox- axxnixxxx : 13r. 11,. PI. P*iax*o^ll. 

wnl>jx*ol of r<f4«oarcli— — CHaxxgre* of j >i*oj>t?>x’t iow of |J>nx*e» 
wixlxwtanx*!?-*^ on ii'itx*nwi vx’? xlryingr ; txx-olj>l«*xn« ixx oatalywi*-; 
w'itlx K|»o<*ial r€*fox’onoo to tliei nni<^uc5 ixxfinonoo of 

w*at.<«x-,’ Ml*. -A. P'itc?!!, wnlxjxwt x.>f i'^wt*arc!lx '■*■ <<*x> T*lxx^ 

mc*-t axnox'£xl* ic- xmrt^olo of tin* P>art.nxc>oi* g:x*anitc* ; 
(^> 1 n*v’*x*s-4tigratix>n of a £>art of tiio Ooxxtxal Woalcl.’’ 

IVIx*. .J - IVl. P'x'anldantl . wnl>Je*x.»t of x*owoax*c’*li “ PSHfoxr^t of 

oxxxiwt itxition and ^ t x*<*at.x noixt on tiic* xne<c?li.anioal 
£>i*o£>x*rt ic*js. of wtot-l.’' 

follow’ixx^ awr-ax'dw for tlxe* y«?<ai* 1 02H— 20 liai’'x-' 

l>e**»n inaxlo l>y tlio Kalt-e*x’s' Inwt itn t-x.^ of Xxt<-luwtx*ial 
C '•lAxmiiwt x*y atix I aj >i>rox’*x*if I ixy t Ixt* C-onrt x>f tlia CJ'xxxxx- 
l>*vny i P'xxllow'wixiiiM lia-v’-o l>oon x*x.-»xxe*w’-axl to c JVfx*. CJ*. CP. 
-Alclinrwt < P'x-j'llow* . 102T— 2B, at tixo KotJxaxnwtad 

Kl35:£>orixm*xitMl {Station) fx>i* ono year at tlia Xxn{>ax‘ial 
C?x>ll<*gco of ''l''x*o|>i<*al Ai^x'ioxxl tixt*€?. "X'l’iixiiiad i 3VXr. Jh", 
"t^'itt (P'ailowr, 102T-2K. xxt tlix> tJaw IxxMtitntx?, PCaxrls- 
rixlxa) for oxxo yoai* ixx a Ci«x*rxxan incluwtx'ial fuel xtxxdor*- 
taVcing;. PVil lowwixi £>s5- ixax’*o alwo laamt aw'ardod to ; 
IWti-. i-1 . K, C*aixi.oi*on, l^ni v'CM'wity C V>ll<-9gfx^, JL.ondon ; 
IMtx-. PI. IPiarnonxl, I "ix.ix-oi'sity C-Vxll^l^e*, i.,oixdon z 
JVlr. P'- X-. tS^illxort. X''xxi'\’^i?x'.wity Oollogri*-. J^ottingrlvaxn. 

axxd 1 ’axxxlxx'idfa^^e- ; jVfx*. PI. XJni ve-x-aity of 

I.#i v«»x*i>ool ; AXx*. .sA. XHl . X.iovolawa, of tlxo Xxxx].>oi'iai 
foUogro, X-ondon ; IVIx*. PI. JSxxntli. of tlie*. Xzxi£>e*x'ia 1 
C V>llx:*|;^xr^, l^oiix-loxx - fcSov-oxxty g:rarxta-in-aid ixawx:?! alwo 
l><?oxx awax'xiod to yonngc ixion anil w-oxxxi^n om|r»loyoxl 
in olioxnicral -vvox-lsia. tx» faciiitato tHx^ix* fiix*tlxox* 

atn<riix.>». 

T*!-!**! ^I«?dicta.l Plx3^s4K?arc*.lx X'oixnoil axxnonnoos tlxat oix 
t>x^lxalf of tlxo Ptoolcof ollox* P'onxxdation it Ixaa maxria tlxo 
fxxllow'ingf aw*arxlw of f ollow’-aln jirovidaxl l>y tXio 

Jbrxxnnciatioix. axxc.1 txi?nal>lo in tlxo t^nitocl fStataa of 
Axxiorloa cinx-ixie: tlxo aoadornio yoax- X02t%-20. Tixoac^ 
followwlxips aro aw'ax’dod to gri'a-dna-tow wlxo lxaA*o Xxad 
woxno training: ixx rowoaroix worlc oitlxar in tixo jxx*ixnary 
acjixnxctieia of xnodioino ox* in erlixxioal xnoxXixsixxo or axxx'gfory, 
anxX ax^o li Italy to jirotxt "Hy a |xox*iod of -worlc, at a xxxxx - 
varaity or otlxor olxowoix ooxxt-rex ixx Axnorioa pMExforc? 
taWixxK txi> j>o»itxoix« for Ixigrlior toaolxltx^ or raaoarolrx in 
tlxo liritialx laloa. X>r. X^. PS, I3ayli«a, Slxarpx^^ ^oXxolar 
at XJmv.-*€»r«ity Oollof^o, X.-oxxcion j X>r. A, V. XSToalc^, 
Olxilciron’a Moaixital, IXirmini^lxaxn ; I>r. 3B*. J. 'VV, 
3R.onfrlrxttxn, IcKsttxrox' ixx pxlxyaioo-oXxoxxxioal aanocts of 
nlxy^ology, X.7 xxi varaity of Oamlxrldlg^ ; toorotix>- 
^tuart JBaron Xjxxatitnte of P^atlxologjy, X^oncloxx 

PPoa^ital $ Mr, Artfxnr WorxrxaXl, Ioctx.trc^r in. l>io- 
oPxoxTxxatry, X."^niv^«!traity of X.#ooda. 
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Oaile3cicl3.r of* Oustoms and F'estiv'als. 

July ap. 

/Sot*. ]V1 A«,TrM.jaL xvas f? j tocijal ly voi^orettecl iii t*r*ovon.c«, 
'whero «1 jo coti v«x*t.<^cl t/lio -Lo OlxTiKtiariity 

txt*t:e?r lior letiadixi^ at. lVtar«e>illes iix tlxo oomj>«,ixy of IMT etry 
(t.rrtiisft>rTx I ocl iof-o Hf.- Ma-ry IVIa^j:<^al«?‘iio) anti l^a 2 ax*^t-is. 
Hlxo iw «Ki>ooially i<lexit-ifiofl Tai'awooix azxcl ]3oazx- 

«^airo, a fa3'r»o\x« faix' l:>oiiA^ txt* t-Jio latt-or t^owii oxx 

liei* foawt <l»y. At, ''raT'o-sKiOXA t-ho eairxt t.l-io 

tctm^iqr4c„ a foax-^oxoA*! tlx'aj^oxx-Iilc© ixioi 'wlxioIrA 

wa« xlovaHfcat ixxg^ tVit^ o*>i»rAtry. Tfiiw viotoxy ’wa^ affcex*- 
-wai'clK oolol>i*at.o<l iix axx aixmxal j Arooc'iWMioxx of t>lxo 
/tzr'cx^gru.*.*^ ^ a i-<5pi*x^«oiAt,at-.ioxi of t-iio looziHttor, f<»r lorxf^ 
axA ol>je‘<"'t of g:T*oaf ’vexxorat-ioii - Jaa tlio Ir^evolut-ioiA 
if %vxXH Ixui'TAt. t>y tlio jA*=»oplA5 of A sor*oti<l, 

xxAatlo >40X0 0 four yoax's lafc^r, "wa** al«o Ptoiscocl xxoci oori- 
“voyod fo 33oaxic*airo. 

oe OxxEaaxE«. — A.t f-Taxoi>uT*#^, oia tlio 
foa«f of St.. ZVlarfixa, if waw a oxisiorAx for ohiJcli’t^xA 

to jAax'axlo t.lxo t,ox«vxi lAoai'ixx#^ ^rc^ozA Iaoxa^^Iam xlox-lcod vt^itlx 
ofiorrioH. waxm axxici t-o ooioirAorxxorat o t-lxo >4XAcoe>4>4- 

ful iiiforooj-iwiori of fito x;iiiI<lrori of ilxo t.t>wiA in 1432, 
xvJioxx if 'wa.« throat ooocJ 'W'ifli tlofe5fru«^fit>xx fho 

v'iofox-iouK H ussitoM. 

July 30 . 

IVIac'e IVlc»rT>A'\". Oo tlax fix*>if JVroi»cla.>' xtffor St. 

J\.uxio’>4 I‘''oa«f fiioro ti«o<l to t-akr« f>lace xxt N'owhxiry a 
rrxoolc oloofiori of ‘ tJio mayor of Xlarf loxrrxxxsi-’ A zlixArxz'r 
w'a>4 jxi'o'viclocl af wliicli htxoori axxcl hoaxiK woro tliA' 
olxiof <liah. A ^>X'oc;o«>4ioii foolc j’llaoo irx flio ooixrfsc.^ of 
fixe <iay, at -wliioh tx oxxl.xhtx;QC<5 oxx a «fi<.ik foolc llxo |>lix<*o 
of fho xuacso, I^ocjortls froai ot.ho>r looalifioa, for 
oxampl€%, X>evoixKhix'o, ixiclioafi- tliat Ixaeoii axxil hoauM 
forriAOcl fho x'ooogn^ fsorl dish ixxarlciri^ar IVlaoo jVlox tclAx;v'. 

.A.ug;ust z. 

S. PETiCT Ai> \’'iNc:t.Ti.A. — A. foast iix v'oixoi'atxori of tlxot 
cshaixxM -with wliich St. I^ofor was hoxxrxd in ixrxsoii, oxxo 
of whicsh was «l©j>osxfod af Xfome axxtl oxxo at C''Oixwfar»» 
finoplo. TliO filings froxxx t.h©«<^ ©Ivaitxs 'vs^ort? of wpooial 
virtu© ; hut thoy worx^ not avaxlahlo fc»r <»x'-©x’y sup- 
l>1ixxixt, th© Its© of thzx filo af fixxios 7 [>i*odixoixtg no I’OHult . 

CJxjx^jk: oe AxTotTMi: : I^aivitvias. - Vaxx'joxas ©tc^ > laxiAxf I oxas 
hav© Iaooxa given of those xiames apj>lxotl to fho fix'wt 
day of 7\.ugxA»f. IMedieval exjxositoi'H t?Oiin<5oft^<i gule 
witlx axxd said if was so caXlod fx'orxA flit' ouro of 

fh© daughter of fixe fx'ihuxxe Qxxix'iniAS of an affec^fion 
of the fhroaf Ixy hissiiAg fho ohxxins of St. J*<4er c»ia 
this day. A XAAore yji*ohah1<*- dcjx-i vaf iiAxx oonnAM-fs if 
w“ifh the Oelfio G'urtfl ox* Wyl, a. fetxsf. 

Atx obviously populxxr efyinoiogj.’- <ierives hxAxnxrxas 
froxxi JLtCtm.h 'trhcuiti^ explaining tfie name as hasod ixj»oxa 
XX payxTxeTxf of a live laxnh as xx ooii<Jitioxi c^f f<?nxir<5 of 
land to flie dioet?so of V^orlc, to ho nixxxlxT to tlxe t 'aflie- 
dral of Sf. !Hefor af "V'orlc 0 x 1 this <lay. St. looter’s 
Peixoe -were payable in l'jxiglan<i on the sxxnxe day. 
I XX the Sarxurx IVlaixxxal if is gix^A^n xas fht; <lay of the 
hlessixxg of fh© first fruits, an<l it is tlierefor*- suggestxxxJ 
that it is thx^ or loaf xnass, the day of tlie offerixig 

of the first oorxx, ox* alterxxati vely fx-oxn - a 

fanoiful interpretatioxx, based xxpoxx xx xnoanixig df i.tfh 
as grain, espeeially wlioat, axxd tftaet mx>anirAg ‘mast.’ 
Ita the liighlands the <lay is Icno^vn as Tjxcrtcxscial, not 
a Oeltici ternx, livhich eoixnects it witlj moon -worship, 
axxcl it is suggested that the English naxxxe xxxay have a 
sixmilax* derivation froxxx Euixanxas. 

The first day of A.xigixst, called I..ULgna.sad h , was 
oxxe of the Oxiltie c^uax~ter - days, hut, with the 
February quaxrtor - day , was of later introduetioix 
thaxx the six-xxxoxxtlily dixdsioxx at May axxd l^ovozxiher. 
Jt xvas the ooeetsxoxx of a nuTnl>er \>f gx'eat fairs izi 
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Xrolanrl, arxd xvas devoted to gaxrxxes of a ooxrnmunal 
character. A fair xvas field at Tailtin, iix Oo. !Meath, 
a *5eixtjre of great sanctity irx tiiarly times, at wfxich 
Eug, the sun god, instituted gaxxies in honour of tlx© 
d©acl. There were othc^rs alzxxost ez^ually oelebi*ated 
at Ortiachaix iix Itosooxxxinon and at Oarmaxx, neax* 
W'excford. TlAe.se fairs, if jxx'operly olxserved, W'ore 
rof>ute<l to ensure plenty in corn, rnillc, fruit, axxcl fish, 
as well ix.s |>rospcx*ity genei'aHy and jxeaet^. All wex*© 
eonnectetl with thc^ cult of tli© dea<J-. Irx tlxe Isle of 
IVtan thcAi-e are i.races of xx ce^i*eTkAOXAxal ohsorvaxxce in 
tlie ciAStotn of I'isixxg early on tlxe ixxot'Xxir»g of Aug. 1, 
climbing to the toi> of a high lull, and x'etumiixg wit>h 
water from xx xvc'll Icnoxcrri feu* its cux'ativ'^e |>i*operties. 

Tlxe games exf llie I i*isli fair.s and feasts fixxd a 
jxarallcl iix ISc*otlan<l as pxxrt of a taxx'ious eusi-otn note<l 
at tlxe oinl of t-lix* eigh tc'cnth century l>y Jr>r. dames 
Axxdex’sori. Eax'ly in the sunxiner t-lici liex'ilsmen of tlxcA 
J.AXthiaxx.s xx.sfxd to form tlxeixxsel ves into bands accjordixxg 
tex locxxlit.y, axxcl begxxxx to fxxild, a|>pr€ xximxxtcly iti tlxe 
c*ont.r«i> of eatth <listriot. ftxrts ox* mounds of t.ui*f of 
conic'-al slxape, rising to scAx^eii or eight feet, which 
xvero .surxnountx?d by xa. flag yxost. J3ui’ixAg the time of 
building, thttse strttc‘.tiiT*es wcx*e jealously giXAtT'cled, as 
to dosti'oy the fort of a rix*^al fac?tion xv*as xx great 
hoiAour. On tl»e <lay of the festix-al eaclx band 
mxxx*die«l out fronx tl»e x'illago under a caj>tain, ai*xix©<l 
witl» staves, arxd Ixeax'iixg a Hag. They toolc up their 
jxositioii xxt tlxe moxjiitl, anci tixxtil ixtidtlay either 
attxxclced aixothc'x- jxarty or xx>^ait«^tl to l»e at t axcIccuI. 
They then i’<»t urned, and tlx€> rest of tla> da>' until 
suxAscit xvas talcAjix ufx with gixxxxes, tlxc» |>i*ijte exf tin’' first 
ra<*e bc=»ixig a l>orAXiet ornamc»TAte< I with ribb*>iAs and 
exixil>it«5<J on a |>ol<^, a f«^xxtux*e whiclx is curiously 
suggc^stivc' of a Ikmu! - hunting eelebration . 

In tljo hi ighlantls, cattle v\*ox-e sained at Ijanxnxxxs. 
Tar wxxs put on tlxti tail and ears, f»harms said at theii* 
uxhJers, and i*orl axx<4 blue tbx*ea<Js j>ut. oxx t Ixt'ix* tails. 
Tlie v’C-ssels in whicjlx millc. xxxxd l>uttor wta**^ Icept wei’O 
prot.**cte<l from ev'il itifhiemsc-ss l>y vai*iou.s ci^x'exx-Aonxes 
-witlx balls of Ixair, ixlaiAts, an<i fire. C’lxrtis an<J butter 
wxxre .specsially pi*e|>are<l fox* a feast, at wlxieh it was 
iinpoxtxxxxt tlxat c^x'eryorie should get as ixxueh xxs lix» 
■w'anted. JVIoxxses w-asx*© sxrxearecl on doox'pxxsts anfJ 
w^xndoxv frames to Iceejz txway ev*il influexietis. 

Xn Irolxxnd, ac*cjt>rdixxg to t'^orrntxe’s glossax’y, 3..«amxxxxis 
w*as oxx<% of t.he foux- gr*eiat festivals of the JL>ruids, xvlxicli 
fell ixi h'ebruax’y, iNhay, Augix.st, an<l JSi’ovembt''r, axi*l 
at wlixch firo.s werc» lighted uix. 

August 3. 

Ill Ireland oxx tl»e Kriday, Saturday , axxcl Sxxn<lxiy 
following Eamxxkas, it was belxevc^cl t lxat tlxe ixxtluencse 
of Aynia was peeuliai'ly jxoterxt. Ayrxia was one of 
throe ‘ hags ’ or witches who were especially promixxexxt 
in Irish popular belief, Aynia rxxoz*e particularly in tht> 
xxojrtlx, 'Fho thx*oe hags, Aynia, Hxxv, aixci ’V^era, ai'c 
surx'iv='als of three pagatx godcicvxses, Kav being the 
goddess of vx'*ai*, and Aynia the goddess of the moon. 
JShe is still regai*<ied as closely conrxected w^ith lunatics. 
A lunatic es^esa^xing cjontrol will xxxalce his "way t<A 
‘ Aynia’s seat * at I>unany. Should, he sx^cce€^c:l in 
sitting ixx the ‘ seat ’ three tiixxes, he w*ill zxever re- 
cover. All tlxe rabid dogs of Irelarxci are drawn to 
the same sj»ot. A 3 nxia "was also a patron of Iett©^» 
atxd it is she who ixxtrocluoea men of learning to tlxe* 
xxoxct world. Slhe possessed unboxxnded infin^noe over 
the huxrxatx form, being regarded as the vit^i 
which once in twenty-foxzr Ixours traveorsee- the humaxi 
frarxxe. On this aecoxznt the blood -lettar -Asyould never 
world orx the days sacred to her* It waa.al«m 
tlxat on these thxee days it was .dan«€*rot^^ bathe, 
nor would fishermen put to sea t if the y - < ^d, .one ox* 
more would be drowned befoi^ ifclieir . 



J^L-ST 28 , 1^283 


3oci^t:ic^ Mid Aca.d^ixiies. 

I>Tcr»X.rKr.. 

Roiral X>ijil>lin Societry^^ JxmXi.& 220. K.€>x>orti of t;3b.o 

Xrisla JR.^ili\ixrL Ooxoroitvteo for yoetr 1027. 14,30<J 

milliCixxrioe of rcbcloi:^ wor€> iBiestxi.o(l cix:irii:i.g •t-tjo yoax* for 
flxorax>eixt;io fx\irj>ow©H. lX,oj>ort-8t aro ix^ol^Jtcio€i fx*oxxx t-wo 
of “felxo iar^ostf o»or» of radon rot?orclin^ t>lno re^iilt»a of 
tilio f/roafmont> of 202 oasoa of xxxaltjtpx.an1:- and rxoxx- 

xxxaU«Txaxxt> di£»oa»e. C, Boyle, M. A^urpliy, axxd M. A. 

t ■* Ulosesoxxx-wflt. * of apjxlo -fcroow etxxd ‘ wifliox*- 
f’*jP * <^f T>lxxm firoo« "witlx »p€»oial refox-oixo© fo "two 

Ixiolo^ic xorxxxs^ of Jlfonf/fcx cinereo. JEioxi. Tlx© ro»\xlt-a 
cnltvxir© axxd infoot-ioix ©xcporiinonfei uaing flio * Avitlxer- 
t-ip * and ‘ l>loe»soxxi-‘wilf ’ fox'nxK of J^orhili^n. c-inerr/x 
wliO'W' fixaf fixes fw_o fornm^t ax*e fslxy^iologioally diffox'onf . 
f'lxotto roHolfgt aro in oorifoxrrxxify' 'wifli f lxo«o of WoiTnald , 
and Jxxstify flio distinof ioxx jTory/xe* rxi-rx/f a»i<l^or#rwx 

fJxe» forxxxs oconx'rin^j: on aj)|>lo and [>lixxn r©»i> 0 €^l.- 
ivol^r,' — X. Oillon xxtkI E. E. Eav^elle : J\. »n^l^o«fod 

xtioflwxd for fixes of iliwat iojx of «oawe>od. fcioawood 

xixipClxV Ixo xxfiliHes<.l l»y f ^n■ 0 'v^^i n £» if- ixxfo f antes ne?ar flxo 
slior<*yxnd txJlowin^ it ff> dooay, wlioji Mx© lir^nid rxxnnin^ 
off wo^tiltl oonfain 3 >olasii, iodino, ari«l organic xriatt-or. 
A sixx^ll-soalo 0^1 >t'srirxi<snt/ vi’itli t-ainitxtxz'i*© sliowod 
saf isfa«^f ory iodino rc'c'ov'e'i'A' . Xlxo zir^j^aiiio Ixxlios 
o)>t-aiTics<i at'sotio^ I >i'opi< »n i<_*. «ifi<l ot-Kor aoids. '’I'lio 

v-aiaf: a^<'K of flit' od |>x*<*c*oss *xr<3 : ( 1 ) 'w^inl/tsT* 

oozild l>o ixsoti. ( 2 ) frlxt" itiifiaJ o|xoi'ti t ions ’vx'oxxUi 
] »<* oarriocl out t>n fixes sp<»t, etrjcl (3) tJx«s en-^icanic* TxxaXf©!* 
woitlei t»<» rooovoresd. -A. G- G- Leonarel and f*. F- 
Wtielan : iS pc *cstro^i*ii.pliie* analyses txf I rislx rinvc-rnoiioy, 
<i»id of 4 Xix alloy foixnd iix <*extn nie'T-e-ial c*al<*intxx e^exrlxie l<*. 
Im soino xjxnscsnnx sf>o<*iin«^*ixs rxf I risli rintz-ixioixtsy flit* 
i-Told sfxe^afH is inooni|>l<'t<', a e_*ojts wliite^ inotal Ixoirx^ 
<‘N:pos©«l in |>lac*os. J-<3-Kaininat ion of tiles sparie 
^ptsesf.rnm wliowod fljaf tlxis e*oi*c' <t<*nsists of i't’'?Ti*x»'Kalxly 
piii’O f iix. An a3lo,\', found nx c*{il©imtx eaxliido, -vvliiesii 
.'-}if>xvesd ^retaf rosist-a n<-< s te» noids, w’as foxitid t-o oonsisf 
«> 1 ‘ iron, tifanimn, and siliooxi. < ’Ixoniiesal analysis 
''ho\\*e 3 d t leaf flje* 3 X'T'oe’-i i t-ti^os of t Ite'se* flesinonts w<j*t*o 
itUoiit t5H, 22, * 111/1 1 I ir'spc-*e_*t i vesly . L. B. Smytlx : 

jtitixf iiJi'tn, yj€*C-lnr»rfiuifn : A nesw' oarlion i fesi’ons oor**!- 
'I'his now j^oixns and spc’H.sit^s of oortil oc*eMxrs in tlies 
<-.i I fj< *n i fe^rooLS lim<"*st-oi 1*3 e»f Hoaei, fe>. VVox;for<l, 

Iif-ltintl, af ti Iesx’"<sl ooi'x*eslat<sd w'itli flies Cy-^ snlx-zeine^ of 
\' 5 j u;sr|ian. J t- consists of a fnl>© alxonf -f rnni. in 
a 1 1 Lesf-esr, ’\v-it-li wfrein/^ly f liiol-cc'i loel walls. {Siinfiloi 

t.ilxiln;* oooxxr of iixt-e^rvals of 2--4 mrn., and ses|>fo,J sfrias 
sese^iv iix jilae^ow, 1 L>©in^ e^lseiw^lior© pressnnxtxlily on- 
Iriy «f©t*€^»<xj»lasrn . At irresj^nlar intorv^als tlio 
irt snrronndotl l>y flitn l.x*niTixa‘t -lileo 
Uu«w* «_>r four fixnos tlio eliamcsfor of fixes tnlxo, litsarixifjj 
'*‘ptal ridj^os. if is RujKjt?©«f ©<l flxaf tlie^ sfi*nefxxi'o is 

‘I'M’ to rojtiv'ont^scoixoo. "J'lio txtiinifios ares donlifcfxil. 

L. p. vv. Renouf : A prolixxiinary ae?e*e*\inr exf I joxxgrliines 
IXyno), C''o. (‘orlc. J.<on/a;liirxo or l-.o\ij?ix iXyno, 
Honx© siacty miloB soxxtli-wost of flies oify of 
^ '"k. 1 lioxii^li only* a liffl© moro flxan tx c^nartor of a 
jnilo'irx ar©a, j»ros©nts mtvixy iiifortssf inm: fotxfnros. 
isnd-loolc©<i ©acoopf af fii© souilii -oasf oornor, 
''lur,- tlio fid© rviaixos in and oixf wiflx ii^roaf fore?© 
^ xxarrow ixeolc loss fiian twonfy yai'eJs in 
1 oti aoooixtxf of a doop sill if confirxxios fo 

^y«> tof itior© ffxaxx fHro© Ixoxxra aff©r tli© fcioginnin^ of 
lid© frorrr^*lxo Aflarxtio fw©lvo fivxxxelrozi yards 
• tho Koeitii, Tlx© lotxi^ix affairx© a doptli of fwoixfy- 
Tlx© Uaminariatx aaorx© ia practically 
wiflx fXx© roeRulf flxaf af n©ap fidos, wlxaix on 
tU© ©ill fix© ©1>I> from fH© great ©sf, 

« 9BOXX© i» ©acpoaod, and a nixixxlxor of wixaf 

as ^^*‘^^***^^**ily d«^p-wat>©r forma are foixnd in a© liffl© 
inolxaBt of wafer* 'THonfitli fH© number of 
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epeciee is not remarlc«d>l©, many, of * ^Hem ar© r©pr©- 
s©nf©d by oounfl©8c» xxixn»b©x*» ' of individual©, anel af 
least on© wbiolx appear© to b© xxe-w, for xvbies^lx fb© name 

is foxxfafively suggested, bas 

been dit^o vered. 

To'wxsr, 

Royal Society of Soutb Africa, IMLay lO. Jobrx F- V, 

Fbillips : Tb© ixxfixxonc© of sp. (ixear l^arbafa, 

F'r.) upoxx fb© supjxorfing free, Woi’lc af fli© Ifesearcb 
fc5fafion, I>©©p walls, fCtiysna, on flz© rolatioxxsbip 
between XJsn.e:<jt and fb© JF*ocloG<x>rj?^ bas sbown fbaf fix© 
bolxen is dcsfxnitely dofriixxenfal, ixx fliaf its fungal 
csompotxenf is parasitic upoxx fb© tissues xsxcfemal fo 
(and soxn ©times irxferxxal to) fb© corb- cambium. 

Vigorous crowxzs may b© infected as w-oll as defective 
oxios. Tb© li<5b©n canxxot develop ixiacixxrxaixfly xxzxder 
fb© csondifioxxs of liglxf, fexnporaf xxre, axxd buxnidify 
bolding ixx urxdisf xxrbed biglx forest, but grows apace 
wben tbesse^ factors ax'e^ suddenly axxd st^verely alfererl 
by beax-'y exploitation. - J. S. Xbomas t Tbe ’act ioxx of 
ammonia ofx gei^maixinux fetraoblorid© : germaxxixxxn 
imido. Amrtionia rexxcfs vigorotxsly -witb germaniunx 
cbloride, giving a wliif© substance liaviixg a coxn- 
jeositioxx OeCJljatSNUa. Wb«?»xx f located wiflx anxmonia 
nndx^r j>ressnro, a coxrij>oxujd baving flio forrrxxxlix 
<..te<.U4 1 produced, w-liicb ixiay 1>© a mixcfxxrxi of 
<4©(ISirJH[ >e, witb 4IN Aix appax*afus was consfrzxcted 

itx w'ineb fbe pre^fxaraf ion of fb© germaniunx clilcxride, 
treat nxctxf witb axxxrnoixia, etc., could be oarric^l oxzf 
xi'it.liouf xxf axiy |>ex'iod opesning fb© vessel fo tb© air. In 
fills way a i>rotlixcf -was obtained fb© analysis of wbicb 
corresponde^d fo 00-2 1>©X* cent 0©(2?5'Fl)a- Tb© 00x11- 
l>ound is a Avliife pow^der w^biclu reacts very violently 
witli wafe^r and coxrx>>in«:?s directly wifli bydrogerx 

clxloi‘ido, forming fb© inxid© bydrocbloride. W. W. 

SoutbwoodL : C 'omi»ounds of gerrnaxxium fetraoblorid© 
witb x.^erfain amities : (1) C.2ompouxxds wiflx xxniline. 

I’ll© jxi-o<lucst- fortxxed by gerxxxanixun cbloride arxd 
anilines is a mi^cfui-e of aniline >xydx*ocblori<l© and fbtx 
substituted di-inxide bydrocblo<rid©. (2) Oomixountis 
witb ctlxylanxine. Iilxccoss ©i/liylaxriine distilled info 
OoC *J^ l>i*otluc.od CwoOI^GC’^UrI^ H*. Ixx ©tbereal solution 
flic free substituted di-lixxidx> Ci©(JN‘Oj8U * >2 -was obtained. 
Tlio compouixd containing sixe molecules of axxxlne bets 
a Ixigh dissociation i>x*x^ssure, and yielded fixe sub- 
stituted di -inxid© liydrocbloi-ide. James Mioir : Oolour 

axxd cbtanical constil utioJx (l*art 24-). A conxplefe 
itxv<>stigation of tb© tx'ipbexxylcarbiriol or anilixxe ' 
xlyes. Tbere are 23 possible dyes and tbes© |:>o»s©»s 
in all 715 absorptioxx baxxds ixx solutions of differing 
redaction (pU). A tbeox^ and nxetbod of calculation 
from cbemicai oonstifcutioxx ar© put forward ©xcplaixxixxg 

xxoarly seventy of tlx© bands. betltia Starke ; Tb© 

sjxerxnatogonesis of IXoZoj^te^rn.cL txlcetct^^ Tb© somatic 
number of <5lxi*oxnosoxixes is 20, tb© reduced number 
10. TbexH3 is sliglxt beteromoipbism, but an -^T IT pair 
is xiot recognisable. As ixx otlxer Hexniptera, tber© is 
a diffuse stag© intercalated in tb© boterotyp© piMopbas©,' 

Oo X?*KN IX A o xot . 

Royal Daxxisb Academy of Science and I^ettera, 

Max*. 13- C. Juel : ‘ JKlemontary * ouxrve© and surr 

fac-os. An ‘ elementary * cui've ixx spao© is a closed 
contixxuous curve composed of a mxif©; mnnber of ^ 
arcs of tbo tbird ox-der ; for excaxnple^ certain oitrves 
of tb© fourth order. Xt can ©xrisf xion-axxAlyfioally, 
An ‘ ©lem©nt€Mt:*y * surface similarly is coxnjxosed of 
a fixxit© nuxxxber of rwrts of tb© second or fbird enrder ; 
for ©scampi©, a ©yclio pyaloid. Oerfain condlficms of 
continuif y being giV4^, if ccin only ©icisf alge- 
braically. ^ 

April 27*-— 1>* la Cemr 5 " .3a©o©i^ l?es©©!ir««i:iL iia. 
land on ferr€»sfrxal magstoffidacjit*- JEToap-'^itsIi©'' 
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fioM of oosrt^i^ 3roJ«,^iOrLi^ips 

^>^^'■^0011 tffio €»cx>x^>fi an.<3tr''fciJio ro«oATrclri o3:x 1rn&<Kn.ot»ic3 

'V’'jai’ia,'t-iooM zioAf flzo xzxAt^jEZOficS^ j^Olo *glt^ c^Jt j>8b]:‘'^<3uletxr 
iiifox*OMt.. Ijozx^ aoricjMij of ol:>BOi*'V'etfiox 3 t^ . Ajcof-io 

T"Oj^ioiis aro roqitiiroci aricip^ »t. -fcixo ion of 

f nfemfitfion 131(1 XJixion of iGroodlowy «l»zicl O©o|>li 3 r»io«, 
l>orizjcx«,ric ocst^ettblisliocl. ma>gnot(io obsorvafoi'y ot> 

dotliitcvrt fwo ye>ctr» ».]ko foi' x>ixTt>o&4€5- TTliis 

olrzf^orva.fcoi'y" is faz-tlioz* norflz^ fHari a.ny of hoi*, n,ri(3 
it-s sj>ooi«.l ocxixipunorxti for rnc?!»x.s<.trin|af tlio vortioal 
infOTisi fcy, "veill x>i*otluic«3 most 'V'etlizetlzlo results. TIk? 
observations so £ei%' slio-v «. cbarfXistoristic cliurT>ol 
v4xris,tion of tlx© meijrnetie ©leirioixts, a-n<l in<iioato tx 
relatiojxslxix> botw€>oii. znajarixetism aixcl x'otation *.>f tJi© 
*^«*rtli azxtl bet'woon IH© ma^^ixetisixi aticl rotation of 

tijo SU. 1 X. Oluf T'Hoznsen : TTlio <^xiKteno<^ of four* 

blood -^roux^*^ man, illustrated bv f> <l©sr;on< latxts 

of lOO ^ jy-matinjars (aix«i 78 oWildreu witlj only oix© 
.u-l ^^-X>ai‘ent ). 'X'bo objeot -was to rIis<;ov<^r if 13«x*n- 
stein’s byi>otl»osis of tlireo alleioinori>b jareiif^s fox* 
blood-p 2 :roiJ|>s (^4, fjf, JTf) is oori'oot. rosixlts art> 

in aecord Avitli tli<»s© to l>o exf >ox*tO€ 1 on 13omstt?iTi’s 
theory and c'^oixx^ >fotely izic-onsist out witli the lxyi;>o- 
thosis of t^wo iiitlei >erx<l€=>nt ^^enx‘. |^ah‘s. T'he Ixxtest 
iiiodifieation of r?t3rjistX3in *s J i y i»otliesis (l>y Knriiliata, 
Jc'liicla, an<l Ivislii) will fxot witlistan<l serious erit ieisnx . 

V- r> JNJ E x* - 

Linnearx Society of Nevir South Wfales, IVf ay 30. - ~ 
F- A. Craft r The f >hysio|2rrtx|_>lxy of tlie C^ojc Iriiv’er basin - 
Oojc's T^iv'er rises near VVallera wxxngf and f^i tlxjj^ow', and 
pui'sues XX winditijc: course to join the W'^ollond illy Kivei* 
i»x 11 urraj^oratx^ "Valley. A1 oxi|lj the x*oxirse of the main 
river and certain of its tributaries there art> remxxrlcal>le 
aixciexxt valleys, whioli have been, trx’mclietl by d*'e|> 
inodem canyons. Three of theses ^’'alleys are reco^jc- 
nised, namely, l-.itli^o-vr - "Walleraw^an#? (3100 fex^t) ; 
JCtuxirnbla (2200 fe»et) ; and K^owixxunp? (fSOO to 2800 
feet). To tlie north of Oox "fl-iver the averap:<’> elevation 
is 3300 feet ; to tlie soxxtli, tlio plateau area a.round 
*Tet.xolaxx averagyes 4=000 feet. The i>latea\x has beeix 
elevate<l in sta|ii;es ; tbe xix>lift is of a comx>lezc nature, 
iiivolviiXjg earli<3>r northern and a later soixthorn and 
'vresten.x x>i^e'^e ; and tlxere Ixave been j^reat c^han^es in 
stream -flow since the xionxineixcement of xix'liff'* “ — 
R- J, -Xillyarxl : T ht5 larva of HGm.ijy7\Xv\>’Ut rn ircthill^ 
(Odemata). l^'ull-Krxjwn larv'se of tliis tiny <lamselfl>', 
cis>nsiidered to be thc^ rxxost ax'cbaic tyj>t> of O<lonata at 
pr^Vsont, ezcistinjsf, were discovez*ed last ISrovernl>er ir» a 
baclcwator of the Ooulbixrix Jttivxsr at Alexandra, Vic. 
The nxost ixxterestiTx^jc cliaracters are tlie |>rimitive 
mandibles showing;? cilxaracters suj^;izestix’'e of IVIayfly 
larvto ; ^ tlie tritid hyf>opharynx ; tlie roxixarlcably 
conxx>osito type of labial maslc, whieli shows bostid and 
Hynlestid afifxrxities axid is tho only xnash Icnow^n to 
possess both j^lossas and fxarapjlossaR ; the |»rinxitive 
gizzard ; tshe fSynlostid typo of eatxdal ^ills ; atxd, 
above all, the extraorxlinary schenxe of winj^-tracboa- 
"fcfnn, whiclx differs fx’om tliat of all oth<^r Odoixata in 
poeseasin^ no tracheal sux^^xly for the interpolate<l 

veirxi^, azid *xo azxal ti-achoa. -Ida A. Brown s The 

KcoUxi^y . of the south coast of l?^ew- «oul>lx Whales 
1). Tlxe palfeozoic geolojary tyf the IVIoruya 
district . The ‘ xnetamorx>bos<:*Kl sediuxerits of the 
district <.ioxxsi«t of apxxarently unhxssiliferoxxs slates, 
phyllites, and ejuartzites, whiclx were folded and 
j faulted aboxxt meridional axes j>robably at the close of 
period. In laW (?) I>evonian tixnc this 
series was intruded by a ^tomf^osate hatholith, w-hich 
xs eloxxj;<atc-<l in a direction of st«^iil^>tural w-eaUxxess 
rmxninf? xxorth -north-west xxxid south -sou oh -east, and 
weH-rnarlcod ctiaxtact xric1.avxior|>|-iic «'fr«‘c>ts ixx 
^ sedinxents,. The roclcs corxi- 

X^^^m^. the batholith fotm a coxnplete sxxballccxline ox* 
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calcic igxxeous comxxIoTc, and inohxde three rrxaizi 

Xxlutoxiic tyi>es diorite-^abbro, torxalite-j^raxxddiorite, 

and biotite-iarranite which w^ere injected in order of 

decroasixxg basicity and ixxcreasing alkalinity. 

Vx KisjJsrA. 

Academy of Sciences, IVIax*. 8.— -O. Deutschherfifer z 
The conxpoun<ls x^artieix^^atin^ in the composition of tbe 
x’esi<lual ctxx*l>on and x*t3sidvxal nitrogen in bloo<i, esf^xeci- 
ally tlxe uxyj^i'otein acids. JVfore thaix half of the 
cax*bt»n in <lea!bumenated blood ax>x*^ax*s xxnexcplained. 
The oxyprot-cin acids forxn laxi'ixirn salts soluble in 
’water but insoluble in alc€>lfcol. 'i’liese sxibstaivces 
s<''nt< break-dowjx products of albximen . Atxalyses were 
xixa<le of < iofilxrinatrsd horst> Islood. Tlie atoxnio x*atioa 
of t he total o>Ly|>rot.ein a<*.id fx-actioTX ^^ave 

E. Steinach and H. Kun : Tlie s«'>c*ret ioxi of tlio male 
faronad a?id its €lej>etx«le*>ce on the l^oi'xnone of the frontal 
lobe. h^^cpei’imen ts <xn in fanti les, etxnucliotils and 
senilos ( t*art 2>. The pitxiitaiy «^3cti*act of l>vxll an<] 
cow*^ is alike a<?tive ; it- irifl ixencrt's infxxntile testicles and 
ovary, it is not se5c-s|>ocifi<*. Active extract can bo 
obtaixxe«l fx*oni ux*ine of i:>reprn.anoy - tint x^if’^dary 
extra<tt is i>ot itsc>lf a sexual borxnone, it zloes xxot "work 
c>n castrates and it <ranxiot replat-t? tbc* sexual liox'tnonos r 
it is only an activtxtor of the s«*x -^laxi* Is. Clct'-asioixai 
exxnixtil4«>id lats -u'erx-^ sexually dcA^c^loyic'*! aftc'i* pituitaiy 
inject ion.s ; xxjj^ed male rat s xvei‘e si^'xtially rt‘a<‘t ivatod . 

J. Schaffer : Tlie so-called |»roliferous atro|»hy of 

fatty tissue. liJxaixxinat ion of i-lit* epi>zlt,>t tis of tx 
xxienaKCt’i® x'l€5X>hant w^liicih di«xl of stxttvixtion ditrinp’ 
tlio \Var.- M. Kohn xxncl R. ICramer : 1 1 a lo^onatx'* I 

o-anisidino (< ^ommunicatit>t» 30 on l»x*<>tno-plionols).- 
IWI- ICohn and R. ICramer : On 3, 4, 3-t i‘>cliloro-|>henoI 
(C*omxnunication 3 1). — M. KZohn and ML. IC. Eeldmanxx : 
i’re|iaration of 2, tl-dil>roni-'/// -x\*loc|uitititxe fron» 

sy mmc'trical xylenol (C'omxxiun ica-t ioix 32). M, ICohxx 

and E. Gurewitsch : Ohk>»*o- xxnd l>roxno-py rojjcallol- 
etber (<Joinixiuxxi«fat ion 33). - A. Smekal : 'Oiffvision 
and recrystallisation . l-<.e<‘ry.st al lisa t ion is a staliilisM- 
tion i>roc<Mlure wliich txxkos pltxc*t* iti <*<*rtain texnp«'«ra- 
txxx’e ranges liy the <iiffxt.sion of fr6»e ions ixi tlxo gajn> of 
tlio crystal lattice. '"I'he ]j>ossil>iltty <>f <liffusion can bt*> 

x^xalnine«l by olec*tri<^ cc»ri<l ncti v'it y xrieasnrornen t«. 

E. M- Exner r Tho circultxtion of Vtold axx<l 'warm air 
bet'woen high and lovx* latitudes. Tho tleviatioxis of 
tlie daily temj>oratvxr<»s froin the average tonxjx^rat urt‘S 
of tlie same jxlacos for llt> 'winter days axxd for* 1 21> 
|>laco.s of tli*> northoxTi lieinisfiliere were |>lottod. This 
lo<l to tho detection of stream.s of col<J or w'arnx air from 

Iiighor to lower latitudes or vice versa. . Nlayer and 

O. Riedl : Tli«> absolxitely smallest- discriminants of 
bi<|uadratic riumbor-lio<lms. — NT. Rofrelter ; A new 
reduction theory for definite Cfuaternary cjuaxlratic 
forms.-- -iC. "W. E. ICohlrausch : JEiJnergy losses aizd 
ionisatioTi ixx the fiassago of «- or particles througli 
matter. Aix attemj >t to <letei:*Txxiix© t-ri© cl©j>endenc© c-if 
(1) loss of velocity, (2) range, and (3) differential 
ionisation ufion the velocity of the particles aixd xxjioii 
the material. - E. Tschermak : Hybridisation results 

in lentils and beans. O. Dxscherxdorfer : Oondensa- 

tiori of aldoliydes 'witli x'lionols (21. On X‘a-nitX'obenz»xl- 
di-^-nax>lxtlio! . 

IVJar. 1-5, J. Eollak, E. Oehauer-Eames:^;, and E. 

Biumenstock- Ral ward : Tlx© action of 

aci<l on jiherxols.- • J. Eollatc and E, JEllumenstocIc- 
Ralward r Tli© deterrninatxoxx of 'the eoiiiStxtxxtion d 

/^-xxa|>hthol-disxxlx>ho-ohloride. J- Rollak, ^ E. ^ Riesz, 

and Z- Klahana ; Amino -thio-pht©»3td3L deriyatiyes- - 
E. Spdth and E. Wessely : Th© adtiy© ** 

genuine coto bark. Th€i conatit^utiott of c^toine. 

E- Spdth and G. Burner : A »ynthe©x«i of x^yridia 
dex-ivatives. — -E. Sigixxiund : OxMiajyibic hydrate 
txuclexxs of aroxnatic and f atbty . 







JSr^T^ZJJR*£2 


t>l:^«», fkajMTja ' Otf 'Ck.oot>ctli» ( 1 >- M;€»3co.-lray<i**o-j>li:onyl- 

<»oe»'fc«Uh^c»J:3^^e)i >^liarnLe>t>H 3 rl ctootr«bl. X*'. SoHill«»r 5 

fr'tJtit# of V 4>s<yt4,vi%. €t^Ji>%4.'nr^ etud JLf<*v'cM^i,tTi.'iA4» etrxd 

t-lrio i>r’Ociixcstiioin. of l:>ir'cl-li:me. V'i.s<T.'t4.'»n> cioos irfcot- yiold 
et fisofiBoiorxtil^r ^tiiofey xmifitf.ox’ia.l, doos j it, 

ooxiitij&iix» oja-oof-ofioiao.—' — O, Oo.si;«nl»«r 8 :«r t Ooacitirilo'OL- 
tiori-s t>o f.Ho j^ooloigry of M.ioor wif.H £»|.>ooiAl roforooco 

to -fcHo -A^oettiolia-TiT 3x0^.—* XXola:.! «txxci 3F. Viditae: t Tixo 

l«:ylisa,tiiorx of lxoxc*x-oyaL«io-c:Jxx*c>xoio atoitl. E- Roxxa s 

TTlxo j>i?€’>i>*xx*a.t>ioxi of j>c>loxxiiixti from retditxracx ooxrxxioxxrxcie* 
£txx<i aatofcive* ]o«t<l l?’x*«3csij;>it>a--fcioxx -wittx Ixydrxx^oxx 

rttJil^.»lxides.- S, ; Tfxo disirxtof^x'CLt ioxx ooxxM-fcCLrxt of 

rtcifcioixxxxrx.^ mrxo >i£i.lf jxexriod i« 13-4 yocn-w. IC. Eritsclx r 

Ol>so3rvfit'fcxoxx« or*. fio’woi'-viisitixx^ ixxsootts ixx Styx-ia/^^ 

lOOT. A- Wirxlcler z Stxiclios o*x tlio irutoriox* A.tj>ixxo 

tox*t-iax*y dojxowitw axixd tlxoix- x*ol«xtioix« to tlxo 

fiol<l^ of tlxo xiortliorxx A- XCieslin^er r TTlio 

l^avajtxt va-lloy diMt*ii*l>arit»o xmci it&i rolatioo to tlxo 
tootoriici» of tlio oa.fHtoi -1 1 Al|>«- 

'.Ajxx-il 20- E- 'Wegrs<=3bL<ticler £xxicl J. ^Aelxl : t'4y»torrx«=5 

T^a-^OOg, — ISTaTiOO^ — A-IaO- Tx^'o cIoxjVjIo iH»x,lt« -vvot-o 
f<Xxa.xxci, oxxo of tlioxxx a.olxydx*o\*M JP^’a^.C ^< 33 , 3 JNM-l-lC.^ 03 - 

>ox'iTXxox* tt^ ■v*-oj'€j» tx-iod at x’^ax-iotiw t.<“to j><3T-txt: i ii-os^ xif» to 
l>4'--£5'^, a,Txd "witlx atitiitioix of 24 c-oxxixxxoii t-»alt to LOO 

^jTXO- wat*^i*. A- XCaiian. ax*<l Y, IMt. IZ^ia'b : Voloc-ity of 

fwfcoX'ifloatiotx of xx»ojxo-fxrYito*j-lx»>ri^oi«* ax*i<3 txtxcl of tlic? 1- 
2-j->yx*i<iiix oa.x*l>o>cy li<r l»-t 10 arxrl ly c-oi*it 10 . 

-A- Kailazx aixd E- ICralcairctr : ><- i t ios-t of omI t'i*i fitj-a - 

tit*xii of 1 3>o xxi-lx'o-txf^rYSSYxix- itx f*! 3xylono-^lyc-ol ao<l 

of t tio iiaj >litV»o»o xxc*.itLt« in ^jcly *<?: . J. Kozeoy : 
t>t» clov^olcYixoYi tiarlmloTxx-o.- -E. EeigI xxti<l 3HI. Glcsiclx : 
Kt'latirjrxw Ixotwoexx *xlr*ni jp^x-oi i j »iT 1 * 2 : ami Mf>o<*ifX<* txOinity 
(7>. IVlt^tallif «»xltHi of 1 -txviol <.l<=»ri \'txt -E. E«;ig.l 

ii»i E. Bixclcer z A<iditiof\ <*o» o| >oon< li^ of 1 laxlltoxxi 
M-itoJ >^xxl.t« -v* ill* <-ai*f>x>o « 

OeutsicLx : JSilv-or aixd »i kc'n-c-o ry i-<tvltts <r»i' txx * xi« io - Ixoi vs^o - 
Xunziol. - 'E. E«!ig:l aTxcl E. Chargaff : "Ptjo ix'if y t>f 

iMiiocf in o**|»:*xnic- s^ol v'^^'iitw. -- O- JRAaoticlc a<n<l^ A.. Graf : 
rij»' of tlio Xr»‘i t?< I<*>1 an<l C^x’xxft. r-«.^a<;t ioti in txixtlix'xx- 

|(tii(r»tto - 1, 2 -<ii<nx»»'l>o>i N'l i<* xx<*i<l axil i;^’«.lT*i<lo. V- E- 

Hes»s 4 xnd O. fwlathias r ’ A 1 1 ni >1 *or ic- ole '«*t ri c*it y (TO)- 

K« oxx < i 1 lationir^ in tli*' <*o«nxi<-* ixltrxx-^aTnxxxa- 
i at 1 ]>i't ioj I i*rx t l^t> ^otmlxliol^: (3100 rnotros*) axni in tlio 
T\ r ol. - E. Gutlx z IVItxxcvv oil'll o«|xi*x< ion*^ ancl 

•IMUotiixn tlxoox-y of tlxo olo<^t»'«>n- E- Maritsclx : 

• ( . n I io <|noatioix« in tlio C'a.r'ixie* o«n*L><Ynifoi*<»na. 

F. HeritscLx : on tlxo lowox* I^oirnxixnx in t Ixo 

I 'ai itK- Aij|xa. E. "Werrxer c C^cai ti-ilxntieins^ fo t Im 

knf >\\ Um 1^0 of tln^ faxnia of 4_5x'tM3oo, oj^j>ooi»xlly t>f tlxe? 

lalaxxda- E- Et>r*«r t C,7oU>oi d wtx, C". ( t^oi«-ntilio 

r«--sult>> of tlxo acooloij^ioal o>£;i»ot I itioxx f>lxo -Vn^^lo- 

V-v-'N n *t iaxx CSondaxx xxxxdc^x-t alron Ixy E- Wox*no»'- 10 14, 
N... 24).- -- A- Flollett = rPixo aoid c-on^titxic’sn t « of 

"ari«ljn-ao »-o«ixx,- --M- iCvxtxarx : I^otaaainnx axxd x'nl>i< I in* ix 
rmliai lon.-v- Blaxx : f^lxotO|^'ap3*io inton«ity nioxx^^xiro- 

nit-iit-. <if fxolorxixxm |.n*Ofxax-o tior»«. S. Wolff : 

uKvji -'V itilot ar>€M 3 tmxrx of x**xdixxxxx OTrxanation. IVxox-o 
thmi 100 xxo'w^ lixxoa Ixot'wooti 3fLOOA- aixd 2400A, ai*o 

R. Sclxxxmann s fHloxrxo xxo-w i»* v-^ostiK»f 

'>u natioxx« of ixolxxx* «a,ltit\jdo- - — V- 01 x«rKvxggten— 

bfsrKer : Ooxxfcrilxxxtiocx tc* ttxo » 

'^fuaia.id «y» 4 tc!»nrx of offootivo wav<3-lox*|.?tlxa. — A- 
fteuer : A f**o»rx tlao ^4o*it>* A.tlaTxti«-. 

K- Elite al>arg : ZTr.em^ f >ex#. tVxsrrx-'f an<l f /»/>€j/nef/x^v. 

coiJi| ri«oi* of slctxli, j«fcxiiv, arXid toot lx of tlio jMixixita!: 
^■uv<> Avitlx IttoiolkOXxOrtiL’^a aooeirrxoxxa irx tlxo 3 xam«: 

'WjVSMI^JFOt'OXrf, 13-0. 

, Aoadomy of Soioxxooa CJP'r*oo., V'ol. 

3' 03 pjM&*xEoi*rx«r r Oint tlxo <j 


^do '^1 


tlxat tlx.o'^ ax 4 t>ooateot^r<>^^ taro ordy ^ivoxx 


Ha. 


<|xxo 4 xtnnx i Hoory 

(,v ' ►'^ntoolootrio fiold ottJ:*rorxt». Axx oxixr-oaaxoxx 

leL**^'**V‘* fiold rx€»oo«Maory to xxxaIco a^x oloptroxx 

. t»*e' miciloxxo lOAdo to y«ury low vaIxxos of tlxo xoxiia- 

for olootraxxs itx «cxotAl (tl40 worU fnn«t*orx>- 


.Jtt lo ooxxplxxj ^ 

off froxacx A wit *0 «t ixoixxti^ tlxo ^ttrerrx|?tlx« Aro 

Al2iti.03Mt:^Ally Ixierlr.- ^ 'X'lxife iis ixx A^proonrxoxxt “witlx tlxo 
o;gMr£>addxx\e*rxted ftfcxdirx^ ... tlxat orators sixrroixxxdod ‘l>y 
r3»rottxl:>^>raxxooei of tlxo xxoooasary drdor of fxxagprxitxxdo 

oooxxr oxx tlxo Turiaroi^ EkLxwri-rx M- Rail : , (3 > Tlxo E'ox-xrxi 

statistioal jxostxxlato ; oacaxxxixxation of tlxo ovidonoo ixx 
its fa'V^oxxr. "Vi^lxilo I^axxli’s ocixxi valor* oe ^>rixxoi|-*lo ’ as 
ajxjxliod to tlxo olootrorxa 'witliirx atx atoxxx iiAay >>o 
aocsojxtod, E'oxrxxi’s O 3 ctoxx»ioxx of it to all tlxo moloovxlos 

of axx idoal lacAS is ro^ardod as xxot yot jtxstitiod. ( 2 > 

ScYXXxrooirfold’s oloxstroxx^ttxoory of xrxotais. A -oritixsal 
tJisotJissiorx of tlxo tlxoory as ajxjxliod to vax-ioxxs e^locrtrioal 

offoots, ( 3 > JSlootror* * froo i>atlx ’ and sxxjxra-ooixdno- 

tivity ixx xnotals- A sp>ooial xxioaxxix*.t? is t-o tiro 

so-oallod xxxoaxx froo ixatl* of tlxo olootx-oxx^«:as j*ax'tiolos 
ixx a xxiotal ; it is assxxxxaod tlxat tlxo j.>atlx of ax* olot?troxx 
is not xxooossarily a «traij?l*t lirxo and tlxat it is tornmxx- 
ato<l fc>y oollisiox* aixd oai>txxro t>y a ixositivo xoix. Tlxis 
le^aiis to ro*xsoxialxlo oxcjxlanatioxxs t*f sp*ooifio Ixoat arxd 
tlx*5 x'c^latioxx of <;oncfxxoti vity to toxxxfx or atnro osixx^ 

olassioal fox*mnla*. Elrrxor I>arslxo«x : II>isf>orsioxx of 

loTxpr xv'x* vo-loixj^t I* 3 sl -x'ays ixi. jxlatix* ixxxx aixd oaloxto- 
f'lio s|>o<-tro|jrTr*xx| jIx and otliox* a^>i*ax-atxxs 'v*roro moxxxxtod 
ixi a lax-^o ovac^natod Ixowl, tl*x*s ijorixiittixx^a: of ^^^roat 
vv'a v''o-lt5i x^i^tl 1 rosolntion. *l^lio Ixoaxxx of 3 C.-rays ^vas 

or>Jlixx»«tx»< I l~>y two slits, roffoc-tod fx'oxix a n*irror sxxrfacso 
of |.>latinx*xx» or oaloito axxd ox*, to a j27yj.>sxxxxx ox*ystal, 
tl*<5 off 00 1 lxt>ixx^ x-ooox'dod oix a x>lxoto^rai>liic i>lato- 
Tlio xrxa^cixixnnx axx^lo at wlxiolx x*ofiootion ocsoxxrrod was 
ti x€=»asnro<l - Witlx tlio xvavo-loxx^tlxs *x»od, disixox'sioxx 
for |.>lat irnxxix ixxox-oasos xvitlx 'wavo-loxxgrtlx ; oaloxto 
sliow-tMl aiYOxxxalons < lispiorsion. rxoar a _/v"-a\>sorjpt*oix 

litixit. E- OnSaxilt xxxxd Eeorxard E- Loot z lVL*_>l>ili tios 

of jcjasoons iotxs ix*. Ir 5 <..>a. arxel -- -H_a xxxixctxxros. 

Alolxilitios w’* 5 X '0 olxsoxwoei ixx sxxl|xlxxxr dioxiido at atxxxo- 
s|>liox-io axxd lo'W’oi* |.>rossixx*os ; tlioy aixj 3 oar to clooroaso 
sli^lxtly witl* |>x'ossnro, t>nt tlxis is j:>rol>at>ly dxxo to 
li ijjrt-ic^r j^xxrity of tlxo xxsod ixx tlxo lovr j^nx-ossox^o 

o>ci>oi-inxont». lix xxxixd-xxros witlx Ixydro^oix, tlxo 

xm|j^ativo oxolxility" is al’ways loss tlxaxx tlxo i-xositiyo ? 
|>ositivo xrxolxi litios so Ixii^lx xxs 22 oixx-/»oo- ixor volt/oxxx- 
wox-o olxsorx' od w^itlx low ooixooxxtx-atioinL of^ tlio .jxxxx-or 

sx*I|>lnar tlioxcielo. R. Cvxxxxrnixxg Rol>l> s Xs i>itxxitary 

se'forot iox* ooxxoorxxod ixx tlxo ixxlxoritax xoo . <^f l>ody-si 5 Ko^ 

C Tomi >ax'isox* of tlxo Aivoi^lxts of tlxo jxitxa-itary l>c>d.ios., 4 xx 
l^iant (l^'loxnislx) axxd dwarf (I»olislx) xxxalo raXj^itti a»xd 
tlicar l*yfc>x'i< 3 s slxows xxo ofiarae-storistio diffororxoo w|;fci^x 
ctaix l>x> oorrolatod witlx difforoxxoos ixx gcro-wtli rato. 
Ixx «?t»nxmoix witl* otlic*.!- ori^^axxs, tlxo j>itvxitax''y' xxxaixxtaxrxs 
tr. rootilirxoar lo^^aritlxnxio x-olatioixslxi^p to l>ody tfvoi^lxt, 
sxxi^^ostinK tlxat all tlxoso or^^axxs ato ro^xxlatod 

c-oixxixioxi ^roAvtli roaotioxx. Cooilia M- Eayrxo : Oxx 

tlxo oont-onrs of stollar alxsoxT^xtioix linos, axxd tli<^ oorxx- 
^><.jKitioix of stollar atxxxosjxlxoros. *X*lxo jKT arxd JKT lixx^o 
of ioxxiso<l oaloinxxx arxd tlxo T^almox- lirxos of solootod 
stxxrs slxow tiifforonoos from olass to olass arxd froxxx 
sxtfxor-pciAtxt to e.iwax-f witlxirx tlxo saxxxo s^ootral olaas- 
”1-1x0 ntxsox-vafxons art?* ixx Ronoral a^ro^^mox^ -wxtlx 
f Jxxsold's fox-xxixxla, 'wlxiolx esaxx tlxoroforo feo xtsod Vijrtxxaliy 

to w’oicrlx tlxo atxrxos^lxox'ow «xf ixxdividxxal fetaarA-.' 

Goor^o R, Exxtnam : ( 1 ) Tto^afioxxal isostatip rodvxo^on of 

izx-ax^ity dotormirxatiorxs. ^Llxo dojpartvxrte^ fx'oxacx ooraa-.,,. 
j>loto "ional ooixxixoxxsatioxx rxxxxst no ^Soixi&idorod ;iix a 
o.oxnjxloto i*odnotiorx of ijfravity olxsortraf^ori^ . _A 
rxx^ioixal rodxxotiorx f?ivos anorrxii?i*lips^ «^.oord 

witlx olxsorvatioxxs axxd may l>o x-oi>x*o»orxt«*d a® "il^ 
sxxrfaoo lyixxfac fxotwoorx oartlx’A • 

avoraco lovol ^f^ tlxo rojfa^i^ix. 

oxetonds 100 xnil^^from A-Ata^jpaca^ ftxrtlxor f o*r jgcroa^ 

moxxixtairxs, < 2 )^roof ^ -xadfeitaay^y ^ 

rodxxotiorx motlxod- ri?lxo oonat^xjefeAtxoaHi iA Itaasod osot-J 


attraction of ixxdofirxit) 6 ly oad>oi:^Si^d fLorlSKonff®^ 
axxd gajivos a fair aix^^roacirrxatxTOv^to tixa-^altro^ df 


Nc 


:u»as, voL, 



lae 


tjjRjs 


rodiaocwi tio ,*Xlio XTiotil-iiOcl ujstocl l>5r titx& 

ctixtlaox- ixji 189.5. nS4aiJr»:ton Mojrse z Sixx^vtletxr jx3.jbn.trS 

of voot-or £lolcls xaxxcie^ ^orxe»jr£tl boxundetry oond it>ioxxs . 

E. T, 33«11 = l:lrOxx3Leiri?ic oxx t>lio xirxjrial^oxr of olossos of 
l>ina.jr>r cjuadxrckt^ic fox*ros of &. giv«n. xxog-aut-i-vo do-torzniijak- 

«bxit^. rM«.xxy AAerrill Oelxmsn : <1> Oonooming cez-t^ekim 

t>yJp^&& of moxx-oxxtr j>oixit;s, w'itilx oxx «b];3j>lio««.t>ioTi. t-o coxx- 

trirExioxxs oxxi*vos. OorxooxxxiriL^ ix'x'odxxoikxlo coxxt>lxxvxeb. 

Julia XX Ooolide^e z Or*itrOxior for "tixo sim.j>1ifioal>ioxx of 

xxlgol>x*aio j>laxxo oxxx*vos- 


OffkdsLl Put>li<rat:ions Rcicei'v^ci. 

JXnx’rxaa. 

ll**i^HE?r txxirA.1 Oollofc®, IN^«wi>c»i*t , SelIoit*. I*F»- HO. EXejjort/ 

of j\.ci visox-y 13ft.*j>aT-Lirt«'ii t,. 3 S>a7— 1 <A<-1 A.-ihOr-y X^-nixort. 3.) f*J>- 

2-*. Tti« TMa.t.ioita.1 I.ns*tiituto of l*oiilt»-y 1 1 u»l>»it<lx'y . 1*1*. -*«. C^«wx»ovt-, 
Sk1oi>.> 

f-5oy*oti .Toor-Jiul of J^cieiJOf, fSr»c 5 t.ioxi .A. : DofaikV' ; Arjoalw of IloyiJ.1 

CJarcioo*^, »>•«.. l^Oilitcxi Ixy A. IX. O- A.l?»t>oiA. Vol. H, 

1, 2kl«y aHLli. F*it. IIJ. <l^<*rA<lomya : I>oxMLT*t.m«'¥ifc of ; 

X.)Oji(lora : J3iila.u ¥X7i<l Oo. , 3 

lXof>ot*t of Him Asif rorioriAor a-fc fixe Oa 7 >e of tioo^l Tlofie to t>lkO 

Seerot-at'y of tlit* Atlmit-Jilfcy for- tire year- i {>aT. 3*|». Jl. <C «»r 

C3r»otl XJoj>e.> 

Sotzt-lriez'ta Iflaociosia. XXep«.>i*t:, of tire liireofox-, O e*T*lotiio*».l f-ioT-vev, f«>r* 

XJ*« Year- lt»37. X*l>. 1«. <«alial>»iry .) 

I^r'oo^seaii n>jt« of tlio Ir3o<*iety for* j^Myeli i eal IXe«t»4i.r'd». I'airt 1 OT, Vol. ItS, 
July. f*JJ- <.Tj<->n<Jon : I-'i-arxcsiM Kcl w'tvrtiM, 

A t of XJis -tertatJof ta ai»i.»r'OA-otl f€>r Lla»? X*l».l>., JVI.iSo., ami 

lit tlie UrxiA'ei-Mlty of Oaii\l>* t<l^;e for- 1 ln‘ Aoafloiiiieal V»Aar 11*37. 

1**1 OlcMliecI l»y Aui,lic»r-i ty. I*X»- OO. <C;itin l»riklj; 4 e : At l.lie XJoi v»*i*Ktty 

X*z‘eM«s. > 

XXull 'M.nsevitia l^ulxlioatioiXM. r'7<A. 1G3 : Hull a»i<I t-lif ffiMliiopt Iiarluiwtfy . 
I5y 'I\ Sli eiafraar-tl. fOonrxmerctitxl >f iiMeiiiii iitxjiil o. 3.) l*i». 1 .». 

jSTo. i Tt4 ; JSax'ly ItfeaziM of ’X'ra»i>»i>ox't iix I’lai-sf U\.^ 'I'. }Sliei>|*ar-«l. 

I>1>. 3rt. 

<lt »1 * vez-«ri t>y 3 Vfat-eia» Oai'V'ey at AlOer-t- Hall, TjoikIoii. 

ICixjiftazxi J, oil \Ve*X y e voixiriai, «7ixii«» titl*, ll*3H, lo fortli * 'flje 

<Jan« <*f trite for 1 itteniai Uxial Xtaoial A OJ oatTitent. ' l>er»>re tlte 

XCt>j 4 ll»*lt l*ooj*lo. i*I*. 3 1. <[ l.<ott<'l<tii ; L/ zit v’orMal tJeTfio It i»j>rc» veznetit 

Ai»Mtteiutlon.> 

Afz' IVf izziatry. Aezroziaizt>ieat IXeseaz eli C'ouziiziit.tee ; lte-l>oz-t.K izzkI 
JMeiTtoz-atirla. No. XU 5 UmH) r 'flte 1 zttx>oz'C4tttoe of * .'Stz'earr* lira i its ' 

a elatriozi to J*erfv>i*razJz.TiC!e. I3y I't-aaf. IS. A1 . .lozaos^. <T. 3f»lO.> X&-l-a 

lalactea. itff. xiut. No. T.lS-4 ^Ae. 304> : Wiiial T'aztaziel -wiLla Jlt^tlz 

tSi>e«*<J Aiz'Mcir-e-vv?*. '^I'lae 01zara<*t*»z iMt le« ol AirMt-rexv Ma-otiozi 11. arzcl 2Vf. 333, 
No. 4 aita Ft. A. F". 33. Xiy \V. O. A Fez'z-izij.j. t^T. 3'if.3.> H-1-3 i>fateM. 

Gci. net. f f.^cjTacloiL r i.X.Ait. StaLicamtry Oftlc'r-».> 

Aziiiiazal IXe^toa-t" of tine Azi(*lcla>ia IziHtitazt.e azaacl 7V1 aiMeiani foz- 1M3T-3H, 
aao]t>tea at tlie Aziiaiiat Ooiattz-al iVtaatA tititj lat^ia oza 3 1 sit May lt*3H. I*l». 31*. 

<. Azzolzlaza.*! , N.Z.> 

C'azTzk»i-i« ijxe »Mer\'atoz'y. A.zazatzal lteT>ort €->f t-lie OlaMOZ'vatoi'y ISy zitlioiite, 

lf»2T JMay 111 1H3H &lay 18. 3. <C!£ati» t>T-talK«0 

'flze Newcozzzetz tSociety ftaa- tlae HttKiy of tlt*A Hi-story of Kri^zi zieeririj? 
anrl Tfeclzzzoloj^y. Tz'azx.-^aa^t.l*^*ia», "Vol. t>, 1 v»3£> - I l>3t>. I*j>. >w a » 340-1-34 i>latZ5-.. 

<l jOzzalozz. > 30«j. 

J.<oiZ|!fltl><>roiZK^* C'olle#^e, X.j«Moei-i ir**. t 'a l»*iaclaz', S^'MMiozi X038 — 31*. 
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Education l>y '^IIRadio. 

I NFORIMTAI.* uotion , whieh noeci neitlier 

illogical nor discrete, nor oven so oomjjletely' 
j^opnlariscMl in its as to lack essential 

aocnracy of fact and deduction, is p>erliaFS as vital a 
force in the cnlttiral devoloFment of a nation as its 
formal educational system. The new jy<y^€f^-r of the 
broadcast message gives to the world a new uni- 
versity vrithout matriculation and, what is ;porhaF» 
more attractive, vrithout e deaminations ; a univer- 
sity the teaching of w^hich is not only eactra-mural 
hut is also offered as a free gift to anyone w'ho 
cares to go to the trifling edcii>ense and trouble of 
accenting it. As such it is in no sense a 00 m- 
F«=^titor with schools and colleges, nor ever can 
ho ; indeed, its suocess in Great Hritain has been 
largely due to the co-operation w'hich has been 
forthcoming from professional educators and their 
i nstitxi tions . 

Xn tine XJnited {rotates of Am.erica the evolixtion of 
radio broadcasting has permitted a regular col- 
laboration betweerx the University of 'Fittshxirgh 
and the radio station ICX>XCA of the Westinghouse 
Electric and IVXanxif actxxring Go., a collaboration 
w-liich has now coxnpleted foxir years of public 
service. Education. l>y radio has its limitations and 
its pitfalls, as well as its attractions, and those re- 
spoxisible for these series of lectures have done well 
to emphasise that arm-chair listeniixg forms no short 
cut to hnow'lodge and cultixre, although it may add 
in no small xneasure to the sum of human happiness 
by providing mental stimulus, and wideixing vision 
of some of the less tangible matters of nxoment- 
Nothing can adec^uately fxinction as a substitute 
for the influence of mind upon mind that comes of 
personal contact, hut broadcasting at least provides 
a hind of one-w'ay trajBhc w'hich may Tvell awahen 
response in many hundreds of thousands of minds 
which would otherwise be denied the opportunity 
of guidaxice towards thought extending heyond their 
inxmediate affairs. 

The possibilities of this social service are, in 
fact, so vast that it w^ould be as proi&table at this 
stage to attempt to lay down rules for its develop- 
nxent, or even to comment hx detail on Avhat has 
already heen accomplished, as it ’would have been 
in Caxton’s day to specify the contents and format, 
or to review the induenoe, of printed boohs. , As 
an example, however, of the soientlhc side ,hi. the 
service, as offered outside Great !3^rita4n»r ' we ' nxa3r 
briefly describe the contents of four hoohlets re- 
producing talhs delivered by research specialists 
of. the ISdellon XnStitrde of Xndust^iod RescMsartfti 
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•oTk^&ir a»U3x>ices of t^lao IM.'fctasTbixr'^li. oolla,l>oir«bt>i*v'o 

solxome. 

Im ** Scienoo a>xi.cl Iia-do-stey ** (Rekdio I^xiblicab-bion , 
No. O) tiiior© aa:*e so^exx t>a>13s:s ont suoli. sobjoo'ts cus iron 
a,ixd. sioel, XLa»f>iu*a>l ^eus, i>o“fcrolouLm , oo£tl stncf ook:o, 
ebnd cl«by j>rocln<?-fcs ; ** 8oioxxco in tilio Homo ’* 

(JSTo. 23) inolndos olovon i>silhL& on foods a.nd food, 
vetloos, l>ods, fixol, toaciilos, dlslnfooi>ion> nionsils, 
a.nd s-bmoinra,! xnsbt^oiriebls. Ant>omo'fc>ilo 3Enginos *’ 

(JNTo- 28) formod ±,lx€> snfcjoci of sis: -tcdks, ^ssrhicJa. wor-o 
donl>t»loss a.;pjpr*ooia,'trod l:>y" mctny ilionsfitnds of 
mofiorists 'wla.oso bino^wrlodf^o of -fclxei ‘ iiow^ a,nd -wliy ’ 
m«ty X^rovionsly iictvo lefi something to he desired, 
■whilst the seven tsbllcs oix Wearing .Ai>j3arel, its 
-Mannf actnre, XJtility, Selection, and Oare ” (IN'o. 
3T), nxust have ax>I>ealed to an even wider circle. 
The list contains references to series of tallcs on 
CJonversatioixs w^ith a Thilosoj>her, ” hlvolntion 
and Heredity,’* .American JP'oreign Tolicy,” The 
i^aturalist Afield,’* “ IVlan and the Earth.” The 
technical lectxxres mentioned form, of conrse, only 
one asjject of the edizcational edifice, and ec^na lly 
good n.se is heing made elsewhere of similar oj>j>or- 
timities for x^nhlic service ; hnt we feel that the 
enterjprise of the XJniversity of I^ittshnrgh and the 
W estinghouse Oomj>aiiy deserves hoth ooixgrati.ila- 
tion and enooixragement. 

A Directory of 3i>eci3.1ised Xnforxnatioix. 

TThe. ^stib JO'ir&c^tor^y a G'U.i^e. fo JScyuLrGe^ o/* 

Med In,f<yrrrh€bt%<yn, %vh ChrecLt Britctiirt, ctrvA XreXcLirtd^ 
Edited hy O. E. Harwich. Introdnctions hy 
Sir Erederic O. ICenyon and Sir Ernest Ttnther- 
ford. Tnhlished vrith the Einancial Assistance 
of the Oaxmegie XJnited Kingdom. Trnstees. I*l>- 
3civ 4b2fi. (Eondon : The Association of Si>ecial 
Eihraries and Xixformation Hnreanxc: ; Ojxford 
TJinversity Tress, 1928.) 21«. net. 

has it heen said, “ Of making xnany 
M hooks there is no end.” It is, however, a 
onrions reflection on the of the hnman 

intellect that mankind should continne to groan 
at the weariness of mirch stixdy, while making so 
little effort to diminish the hnrden, either hy 
attemx>ting to limit the rate of increase of material, 
or hy considering how to im.i>rove the method of 
handling it. 

** *Ti» jpleebeiarjit^ -fee sect ojniai’e name ir» 

j\. book's a book alt.hoogh there's nothing in't.” 

So the world’s j>rodnction oontinnes to he mostly 
in hooks. 

Hecently in dreat IHritain a serions attem^^xt 'was 
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made to estimate the magnitnde of this ontpxxt^ 
Erom the ** "World Eist of 8oientiflo Teriodioals 
we learnt that scientific and technical information 
has heen j>nhlished dtxring the oentnry in 

some twenty-five thousand ]periodioals, besides 
separa-fe hooks. Eerhajjs, of those jieriodicals, 
some fourteen thousand of those now current may 
contain useful matter. If then we might make a 
guess, that the average annual numher of sejxara'be 
articles ixx a scientific journal is of the order of one 
hxmdred, -fche total yearly output of scientific papers 
might he taken as ahout oixe millioxx or more. Thus 
at least we know no'w, that in order to find w^hat 
information has heen published on a given subject, 
we have to sort and indeac each year a million 
articles or notices published in periodical literature 
in addition to works issixed separately. How to 
accomplish this task is a problem that must he 
solved, unless w'o are content to allow^ xnuch of this 
tremendous volume of useful Information to run 
to waste for ever. 

It has heen shown elsewhere that one solution 
of the problem is the general adoption of a standard 
classification, so that all those engaged in indexcing 
ixxformation may join in a ooxnxnon xnovemexxt for 
the common good. ISTow’, it has heen calculated 
that there are, in the Science Eihrary at South 
K.ensington alone, some foirty million published 
hihliographical notices. So that the total xxuznher 
of published index -titlcss appears to he comparable 
'With the total numher of scientific papers issued. 
To produce a comprehensive index, therefore, 
req^uires merely the organisation of a qi^uantity of 
energy, comparable with that which is now heing 
expended uneconomically in isolated hihliographical 
eflrorts. 

The work under notice makes a further con- 
tribution to the diagnosis of the extent of the 
malady. It does not profess to cure the evil- 
Thcxre exist, in Oreat Hxritain aloxxe, spnxe thousands 
of agencies, working hy xnxxltifaxrious methods, for 
the purpose of collecting hooks or infoxrxnation oxx 
special subjects. The ** Aslih Directoxy ** is a 
worthy at'texnpt to xnake a list of such agencies, and 
serves to indicate the vast amoxmt of labour that 
is actually heixxg expended in collecting ixxformation. 
'W'hile fully appreciating the value of this important 
contribution to hlhliographioal data, it is xxeoesaary 
to take exception -to some rexnarks ixx iXxe intro ' 
duction to the work. After referring to -fsho object 
of the Association of 8peoial Eihraries as heixxg ** to 
serve the need of the researol]^ worker*** and 
adverting to sinxilar orgaxxisationS abroad, the 
introduction goes on to say ** the fear " trf sonxe- 
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abll t>li.im coi3ci.x>l»ac: wactoliMiLecry 
TXXSLy’ dbef^^suti ite own. end. Tlae nni^e^orsa*! l>i.l>lio- - 
£^fii.]p]ne&i wliioii. soxne deene m,i’G likely -to birealsL 
down “felnrongli. -fclueiir own weigH-t. XTlxe knlk of encli 
woxrk wronld toe orixstoing, ite irei,Tnifio£Lt>ions toewildex-- 
in^ ; iii i» alxnoati lxn]possitole 1>toa*t> ili stoonld toe 
i>o dtt-fce, and -fclxe iresearolx 'worker* is in da^rr^er* of 
toeing delayed as mircto as toe is toelx>c»d toy ifc- 
IPVom titols danger t>toe x^resen-fc I^irectory, so far 
as I oan jndi^o, is free, I-fc is no-fc a toitolio- 
grajptoy of nniwersal knowledge, tont> merely a 
guide t>o tiell 'fctoe worker w-toere sx>oeial codec - 
'lions dealing witito tois sutojcc-fc are -fco toe found. 
Ttoere toe can searcto for -fctoe S'pocial toitoliograx>toies 
of tois sutojecfc, i/" too needs ■fctoem.’*’ Ttoe it>alios 
are ours. 

X-fe is a XtoaX -fctoere stoould toe a misunder- 

si>anding of Xtoe» aims of 'fctoose 'wlio are soekiirg, toy 
makixrg Xtoe toesl use of -fctoe eixergy availatole, -fco 
jxroduce a w^orkatole index to -felie information -wtoicto 
is now* lying torxried and useless on ttoe li tor ary 
stoelves. A.s toas l>een seexx atoove, ttoe toulk of sucto 
an index would toe no greater tl&aix ttoat of ttoe 
present toitoliograptoical output ; its ramifications 
'v\'ould toe roduec^d to a single system, and it wrould 
toe as ui>-to-date as ttoe tor ting press. Ttoe 

Oirector of ttoe researoto lal>oratory of a largo 
iixdustrial organisation, I>r. JVfees, says, in tois 
Organisation of industrial Jiicientifio Itesearoto : 

“■ It stoould certainly toe possitole for large litoraries 
to keep suoto numerically irxdexexl files fof all 
.sc-ieixce] to w’^toioto reference could too made toy 
t*<>rresx>tondence toy any researoto worker.’* Xf 
Mi-ieixtific m.en consider sucto an index to toe desiratole, 
oi' tij’vren necessary, are ttoey not exxtitled, after 
liixving nxade an extoaxxstive study of ttoe 
to decide wtoettoer or not it is possitole ? At any 
rate, ttoe autlxors of ttoe undertaking are dotemiined 
to see it ttorougto. 

Ifowe'^er, ttoe w^ork under review must toe 
jxidged on its merits, apart from any nxisuixder- 
Btatidings on ttoe question of principle. Ttoo 

i>irootory torings to ttoe notice of ttoose in searcto 
of information, collections of material, ivtoethor in 
print or manuscript, of ttoe existence of wlncto ttoey 
be unaw*are« TCtoe arrangement is alptoatoetical, 
according to ttoe selected name of ttoe subject 
ooxxt^itXered- Buoto a system is not xxnsuited to 
the olasaitocation cwC ^ comparatively small range 
of sutojedt-toeadings,. and eiaatoles ttoe collections 
roUxfcirxg -to a gi-ven si»l>;|©ct to toe found W’itto ease. 
The i-idltors are to toe congratulated on ttoe mass 
of rmxterial ttoat ttoey toav'e been able to gattoer in-fco 
their inverttcaBiiy^* TXXie collection is necessarily m.- 
^o. 300^, 


complete in a torst edition, and apparently ttoe 
editors toave been toamx>®®*^d by ttoe need of com- 
pleting ttoe volume writtoin a given time. 13ut 
undoutotedly mucto care toas been besto-wed on ttoe 
compilation of ttoe -work, and it wrill be nxdispensable 
to all ttoose W"too are in-fcores-bed in ttoe supply of, 
or researoto for, information. 

’VV'ittoout wristoing -fco detract from, ttoe considerable 
merit of ttoe putolication, a fe-w w^ords of criticism 
are necessary- A cextain lack of proportion is 
evident in ttoe nuxnber of items catalogued under 
ttoe different toeadings. example, ttoe informa- 

tion gattoered xmder ttoe toeading ‘ * X*ostage Stamps * ’ 
occupies SI lines, and includes twelve * 

wlxile ttoat under “ 5Soology ” extends to oxxly 1>T 
lines, wittoout indicating any • X'toe 

‘‘ Zoological Xfcecord ” appears to toave been omitted- 
Xncidentally, wtoy stoould scientific periodicals be 
referred to as * * X*ress ” ? Some of ttoe entries are 
even more extraordinary- Ttoe section on ISiblio- 
graptoy ” comprises orxly fourteen entries, wrtoicto 
xTXcluclo no more ttoan tw'o periodicals, and reference 
is made to ttoe ruillion cards on a sixxgle system of 
ttoe Subject- mat -fcer Xxxdex at ttoe Science X^ibrary 
merely as An ex-fconsive collection of biblio- 
grax>toies.” XJnder X*eriodicals ttoe oxxly collec- 
tion catalogued is ttoe I.*oan X-^ibrary of 3E*eriodicals 
indexed in tlie Subject Xndex -fco X^exXodicals ** of 
about two Hundred axxd fifty sets datixxg from X016 
onwards. ISTo mention wtoatover is xnade of ttoo 
great < 5 ollectiorxs in tlxe JCSTational X-*itoraries, 'wbioto 
include many ttoousands of complete se-fes of 
periodicals. Soxrxe iinx>«xrfectioixs are inevitable 
ixx ttoe first edition of a work of ttois magxxitude, 
and it is to be tooped ttoat in futxxre editiorxs it will 
be possible to rexnove sucto blemistoes. 

S- O, BmAJOlFOJBtlX- 

TTb^oi-oticstl Astropbysios- 
^^^trc^Ttcnn,^ cxxxd Sir «X • XX- Jeans. 

Tp. X -4-4=20 H- Ifi plates. <Oambxridge : At ttoe 

XJxxiversity X*ress, X028.) 3Xs. €Sc2. net. 

£L ^ XX^OXS ttoe beginning of oxxr present era, astro- 
noxny toas toeen coxxsidex*ed to Tt>e ttoe f oxremost 
of exact sciences, and ttoexre can soarosely be any 
doubt ttoat ttoe idea of law and oarder in ttoe l i nkin g 
of xxatxiral ptoenomexxa was first f oroed npon tbs 
dawning mind of man by ttoe regular maroto of 
ttoe stars. In ttoe oourse of time, toowever^ aat^ro- 
nomical -fctoeory toas beesn. lef t betoind by ttoe rapttoy 
increasing wealtto observational data to sniob an 
extent Hxat present-day aEtitHSKnomy 

be classified amotog descriptive aoienoes^- in 
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■fclao arciuoias -worlc clorxo dx^irixig "blxo l£tat> fift>©oix yottrs 
to r£tiso fAeo7*e<»e«Z ci^tT-f>jp7i‘ys'i€^ t-o tli-O rarklc of ci» 
8ej>a,r8>t:o soionoo- -AL.strroin.onay is t/lierofor*o naor© 
trHana over et jironaisiog fxeldL for t>lnooretiica,l resea»roln, 
a^rxcl Sir J. H. «Tea.in.s'*s bools:, vrliich adxns S/t si.xnama.ris- 
ixx^ trine jireseiatr stia,t>xxs ^ of trine yoimg seierxco, •will 
xnadloxxbtresily jnrovicle irxsi>ira,t>ioxx to tlneoretioa-l 
astro jilnysicists ; at tine sainne time it will exn- 
eoLxraj 5 e astxxnxnoxiners tioirng observatioinal roint.irne 
w'ork to naalce ernlnatxcoci efforts, a.ixcl -will dis- 
senaixxate tine Ismowlodge of naodenn astroixonay 
among 'worlcers in allied sciences . 

Tine division of tlxe Inoolc in jirincijnal sections is 
not qnxite so clear as nxiglnt liave been desired, l>xxt 
tbere is xxo diffioxxlty in distingniisliing tlirec main 
jnarts. I^irst, tbere is natiix*ally given a summary 
axnd survey of salient facts in astro^-nbysics- USToxt 
conaes a scries of cliajnters on varioxis sxxbjoets 
w^bicb, essentially, give an outline of tbe con- 
oex>tions and jioints of view" wliicb j>lay tbe j*rin- 
cijnal jnart in tbe later tbeoretical dediictionxs. 
Tbe rest of the book:, wbicb is its nnairx j>ax*t, is 
devoted to stellar theory. JF'irst tlie conxstitnition 
of individnal stars is coiisidex*ed, and after tliat 
tbe interrelationshix* between tbe stars as nve 
tbroxigb gronx^s of inci'easing comx>l€iJs;ity from 
binary stars anxd moving clnsters, to tbe Milky 
Way system, globxilar clixsters and extra- galactic 
nebixlse. 

The introdnctory clnajnter on cnrix^irical astx*o- 
jxhysical facts is exceedingly well written, and 
disx>lays deaixs’s admirable style itx fxxll force. 
There is one j>oint, however, A^v'hex'c X helieve that 
a more detailed accoxxnt Avoiild have beeix axd- 
vantageoxis. This is ixx the rex>reseixtatioix of the 
Xtvxssell diagram, wlxich has l>eexx the startxixg 
X>oint as 'well as the stumhliixg stone of several 
cosmogonic theories in the short time 'which has 
elax>sed since it *was first given. That this diagram 
does not give aix adequate j>icture of the abundance 
of stars of given sj>esctral characteristics in sx>a*oe, 
is universally recogxxised. Thus it is known that 
dwarf stars outnumher the giants by Ixundrexls or 
thousands, 'while the Xlussell diagram of all stars 
with kno-wm. luminosity conveys the imx>rcssio3X 
that giant stars j>redominato- 

The diagram giveix by .Jeaixs, however, involves 
other effects of observational selection as 'W'ell. 
Thus, ax>art from the .^-stars, which all belong to 
the movixxg clusters in Orion and 55oorx>ius-Oon- 
taurixs, tbe absolute magnitudes are derived ex- 
clusively by sx>ectroscox»ic methods- r>ue to the 
difficulty of exteixding this method to stars of 
30€jte, Vor-, 1S2J 
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early tyx>e the diagram cozxtains only stars in 

the interval .40 to ^5, w'hile the to'tal rxunxber of 
stars considered is 2100. This may be coxxfronted 
with the fact that in the stellar system every tH-iirdL 
or jfoxf.r/A sUxr -xe arv ^-jsettzr^ It slxould further be 
xxoted that the high luminosity E- and 6r-stars, 
forming a oonsx>icuous x^oak in the diagrazn, are 
selected J'u^t on account of high lumixxosity, since 
they are all Oojxheids or x*seudo-Oex>heids, while 
the congestion of giant stars in the interval jfi^l 
to jfxO, accordiixg to the JVtount Wilson rox>ort 
from which the diagram is rex>roduced, is 
due to ixnx>crf tactions ixx the undorlyiixg system of 
sjxectral classification. IMoreover, all data derivead 
fx'oixi ordixxary jxarallax 'work, as 'w^ell as from the 
•work on sx>octroscox>ie after 1021, are 

xxeglected- It st^ems, oix the whole, difficult to 
draw any trxistworthy conclusions fronx tlxis dia- 
gram about the relative al>uixdaixce of giaxxt 
stars of giveix luTXiiixosity but different sx>ectral 
class . 

-As regards the intenuxl constitutioxx of tlxe stars, 
it is clc^ar from tlie outset thxvt most coxxclxxsions 
nxust be highly ooixjoetural in iiatxxre. It is there- 
foi*e no V’'oixder that, liitherto it has been jxossible 
to enlist unanimous assent only for two main 
conclusions conocrnixxg conditions in the stel lax- 
interior, namely, tlx at the tem|.>eratixi‘e must 
average some millioxxs of degrees, as a csonseque-nee 
of whieh the atoms must be largely dissoeiated 
into free electrons and very comx^®**^'^’ I>ositive ioixs. 
AjiS'i't fronx these gcfneral results, ox»in:i<^>ri« diffi^r 
widely, and deans in ^[xartieular has held anxl bolds 
vie'w^s xvbiob some otlic*r astrox>hysicists are re- 
luctarxt to accejxt. In sucb circumstances it iixigbt 
Have been a good jxlan, ixx 'writiixg a book for tbet 
general reader, to give tbe various ideas as im- 
X>artially as jiossible, so as to give a fair imx>ressiou 
of the unsettled state of the subject, 

desans, how^ever, has adoj>ted the easier 
of develojibxg his own views, and in 

doing so lie has sixcceeded in his 

ideas in the form of an cosmogonic 

system . 

-A cornerstone in deans ’s cosmogony is the 
assumx>tion that stellar substance is more like an 
inoomx>x*essible liquid than a gas. It has not been 
X>ossiblo thus far to make this idea jplaxisible on 

the basis of atomic theory, and until this question 
is settled in a satisfactory manner the liquid star 
theory must be receivewi with, r^^aerve- deans, 

however, does not consider the tfl isagri^ment in 
question as serioxxs, and believes f^at th<^ oritioisJ^*^ 
which may be adduced against ’trfie theory from 
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'ikba^ si<3.^ o£ ^*bc»txuo ]pl).^siois is xxnciare oo'U^^sjC' 

l>a»lsa:xood t^iKo suoosss it> e3c:pH0xd€»£i.oe)S ijol a^iiiro- 

3g»H5ireios. 

'X*Ja.o st:i.^^sst>lorx in q|[ nostiion w£U3 fixst* l>roTt»,gH'fc 
tf€>jrwcL»<i in s-n inxrsst>i|E 5 a,t>ion of trlxo sea.l>ilit;y of £t 
^asoons . l\4[^l&in^ ooirtvain Bx>ooial arSsu.mpt>ions 

oonoonri-inig tlxo xnocio of g^onoratiioxx of onoargjr in 
a s'fcaJT, ♦Toa.ns fomxd 'fclia't:; ga^ooixs s^taxs a»ro lilcol^r 'fco 
l>o soonlarly' and lie^noe sfara ^wliiclx 

acstitially oxisf mxxst> involves »iilL>^t>aKiL't>ial €io33ari>m:“os 
from f-lxo ideal gae laws. ITo 11 owing xijx this <inostion 

f n r tiler > Joaixs helievos lie has foixnci ooinrohorati vo 
eviciei'xoo for tho sanxe coxiclnsion in the strilc.ing 
forxn of the j^artionlax- Irtxissell diagram which was 
oommonted. nx^on earlier in this review. In doarxs’s 
intexTpretation of this diagranx the hlanh. sx>aocs 
corros 3 g>ond to states of the stc^llar nxattcr in which 
^>articnlar electronic shells are in a jxrocess of dis- 
i ri tegration. 'X'ho l^lasxh lowex- left x>art of the 
<liagram corresjxonds to the ^ -shell heing in a 
< 1 is integrating statc^, 'W'hile the laclc of giant ^ 
iiixd JK stars corresjxonds to a l>r<>>ahing clowxi of 
tJie JL 0 - axxd Jlf -shells resx>ecti v^el>- . ^A.s em^>hasised 
a hove, it wonld seenx, however, that it is doiil»tftil 
hether the emx>irical data in hand x*eall>’ warrant 
c*ojielnsions of this hin«I. 

A. farther argnment in favc^nr of th*** li<x\iid star 
theorv i« giveix h>^ the snrx>rishxgl,v large imrnher of 
(.'lose* l>inaries fonixd aixiong early ty|>e stars. In 

fivft , adxxiittitig the stars to he of nnifornx chMxsity 
and to rotate x»%.'ith a constant angular velocity, it 
t«»IU>ws fj^oxn the classical researclies of I^oiixoare, 
I>ar\vin, deaxxs^ aiLd others, that dnixlicit^*^ may, in 
tht‘ t-ase of dose* hinaries, he due to fissioix l>y rota- 
te >iial instahility. In this x^ay the lic|xii<l star 

th«*r>ry is liixJced oxi to the main x****^! Jeans’s 

cM>im»iogoixy, w'hich is Ixasexl largely on the effect 
of rotation on stellar evolution. How this is 

<*arritd out in <IetaiJ is ^xrohahly well hnown 

fr<>ni his hooh, £*rol>lems of Oosmogony axid 

Stellar Oynaxnios,’* xvlxich was nixxc 

>'vars ago, and is largely rex>rinted ixx tlic 
% ol . 

In t lie ixxterv'ening time the theory has received 
an intc'n'iistixxg addition in the discovery l>y Jcaiw 
tw<» years ago that light x^ressure will exert a 
Wii,lciiig effect on a rotating star, such as to roalte 
its out or layers move with less angxilar velocity 
than t.h<' xxxtxear layers. Inyofeing this effect, Jeans 
haH tri«-d to eac^^iSain some jirohlems which hitherto 
J^ave appeared to he intraotahle, such as Oex^heid 
varia,l>nity, or tlie CK^ULatorial acceleration of the 
suti. It is i»xe^1^bh£y too early to say dofijxitely 
whether the w^hioh ^eans attaches to 
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this effect will he fully Jhstided or not, as there 
are other agencies as w^ell which xnay tend to 
produce a space variation of angular velocity in a 
rotating star. TThus, unless the heating sources 
in the star are distributed in a very sx>eolal w-ay, 
they must set np x>ow^ex^ul eonveotiorii currents 
'which in turn xntxst produce a variable angular 
vel oci ty . 

It is very difficult to arrive at a dehxxite vie'w of 
♦Toans’s theory of stellar constitution. I fear, how- 
ever, that fe-w theoretical astrophysicists wrill be 
able to share in JTeans's optixnisxn concerning the 
future of the liquid star theory. It should be fully 
realised that atomic theory points the other w^ay, 
and that most of the observational arguments 
brought forth in its supx>oTl> are ox>en to alternative 
interpretations. !Moreover, the considerations con- 
cerning stellar stability given by cleans 'would seem 
to need considerable refinements before being 
accepted as final. 

It is not possible to close this review^ w'ithout 
mentioxxing the last chapters oxx the great nebulsB, 
the galactic system, and the origin of the solar 
system. The chapter on nebulae, in particular, is 
admirable -with regard to style cis 'well as carefully 
balaxxced poise of jxidgment on diffieult points. In 
these days, xvhen the island universe view of the 
spirals is so 'widely discussecl, it is “well to have 
brought to mind iiv an impartial manner the argu- 
ments iix favotrr of this idea, as “well as the serious 
diffic'ulties opposing tlio viexv that an average spiral 
nebula is in all details comx>ar’able to the galarcy . In 
the* chapter oxx vaxlal>le stars «Teans brings forward 
some ixovel ideas regarding the origin of C5epheid 
atxd long-period variability based on tbe brahing 
e' fleet of light pressure in rotating stars. The 
ideas axe evidently still in a nascent state, but even 
so they may serve the good purx>ose of breahing 
the deadloeh ex» countered by the strict pulsation 
tlieory . 

T have the feeling that the greatest value of this 
booh lies in the vistas it opens up to 'worhers in 
theoretical astrophysics. Intense 'worh. on special 
problems frequently naxTrow-s down tbe held of 
vision. Hut here is a booh 'written by an active 
scientist whoso mind is first of all focused on 
problems of tbe -widest bearing. On the other 
harxd, it cannot be overloohed that the style fre- 
quently has axx axrodiotio turn wrhich ill suits the 
intaxxgible natirre of the problezxxs in hand, and it 
is no diversion to see the suxnxxi a>yy Jndgmerrt with, 
which the worlc of others is sometimes dismissed 
or ignored. The following eacample will indioate 
the seriousnem of this rensaxh. t The en«Srgy 
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equ£»rt>ion. l37^n.^ fibt> tiHe l>ebse» oJt «Jeekixs*8 in.'\rost>i|^ck'fcioxi. 
of x>ulsebt>ioxia.l s-t>a,l>ili'fcy i» -fclie ol>vioixs oq^iivalont; of 
■ST. 2ei;pol*s t;li.oor^m, ^w-ttiolx JToa^xis t^oliovod -fco lia-vo 
disi>r‘Ov©ci som© y©«i,r« cl^o. JBxx'fc I f ckil l>o firud a* fira.xds: 
iTooognitiion. of v. jZToijpol^s AV'oxrfc, £txid JEddirig^fcorx’s 
iixt>orpir©t>a.t>ioia of it>, ’wi'fcli its ooxi«©<3^ia©xi.'fc imi>ort>€i»no© 
fo3P t>li© j>x*ol3l©m of C3t>ell£Lz* r-ota-tiion. . *Stiill Mior© 

bo'W'ildorixxg : Sk/t eiaaoflxcBqr j>lfito© (T>- VO) *T©a,xis Rooms 
t>o fbdlxoiro 'fco Ixis OT*i^ln.£tl s'fc€ft>t>omoix't/S ! izxsfcLXxoos 

liko t>ixis licbvo l>ooxx mvtl'fcix^liod. Tlxis a.loof- 

xioss "wit-H "wlxiola -fclio w^ox*!:: of ofJxeir ixxvosfigaf-ors is 
■fcrosttiod I ooixsidor- fo l>o a-n ossoxxfial -woalcxxoss of 
f-lxo l>oolx:, axxd fo malsio it> loss sxii'tod as a l>ox;t>-l>ooliL 
for "felxo ixrLixiit>iat>od roador. 

Iti AV'as roooi^xxisod loxxg f uLXxdamoxxfal 

I>x*ixxoi]plo of litiorary oritiioisin. t/lxafi irx ordor t>o 
ULn.doT*sl>ao.d t^lxoroixf^lily a 'worlx of artv if. is nocsossary 
tiO l>o famiUar xv^itili. f>lxo moixfalify arrd liisfory of 
li>s a\xt.lAor- Iix f.lxo oaso of soioxif>ifio litorafinro fliis 
faot> is most.ly lost; si^lx'b of, as it. is oxs:i>oot>od 1>l»at> 
tilio odds axxd orxds of flio "worlc Avill aj>i>oar oxc- 
Tplicitily in. t>ho t>ox;t> and l>o j nsfifiod V»y xi^orons 
ar^u.m.ont>s. This, how^ovor, is xnoro an ahsfraof 
idoal 'than a roalitiy. Axiyvfc^ay, in t>lxo oaso Ixoforo 
ns -fho porsonal viow's of *611.0 aix6Hor ^^or'V'ado 6ho 
hook “to snoh azx oxcfont ■fchaf, hosidos hoing a 
'W'ork. of soionoo, if znnsf ho oonsidorod also as 
a "work of arf , 

If osRxcnAJsm. 

^4[3.x:xfell of* fine '\A/ea,ld. 

€3-idL^€>rhr u^^lger'rhcyn. JM[ cLi^tesJX ^ JJLi .D . , .It .CJ .S . ^ I*' .R .S 
jSurffeort, cLThd Sidnoy Sjxokos. 1*I>- 

3CV H- 2d3 -K V jilafos. (l-iondon : John I3aIo, Sons 
and I>aniolsson, h-fd., 102V.) ±2j*. he/, not. 

C >< TXyi^GN ALOElflS^ON IVtAIS^TlCX^L is ono of fho 
gi^onx^ of modioal mon fo whom oarly Brif ish 
goology w^aus so ^roaf ly indohf od . Thoir f raining in 

anafoxny, w'hich was fhon loss rosfricfod fhan af 
prosonf fo hnnnan anafomy, onahlod fhom. fo infor- 
IKTof fossils and lay fho fonndafions of IBrifish 
Tpalaeonf ology - IVIanfoll, w^ho oamo of an old Snssoxc 
family, had an oxfonsivo and snooossfnl ^xraofioo 
af X.-.OWOS. In fho inforvals of his work ho mado 
fho firsf im.x>orfanf oolloofion of fossils fronx fho 
A^V'oald, and is crodi*t>od t>y X...iyoll wifh having 
osfahlishod fho froshwafor origin of fho Woaldon 
foxTnafion. His own oonolnsioxxs as -fo somo of fho 
fragnxonfary fossils w'oro xrxoro oorroof fhan fhoso 
of fho hosf-frainod anafomisfs of liis day. Thns ho 
discovorod in fho "Woakl, among ofh©r inxjxorfanf 
fossils, somo foofh and l>onos of fho aninxal w'hioh 
ho oallod fho Xgns*nodon ; ho oorroofly idonfihod if 
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as St- oolossal horfc»ivorons ro^filo, whoroas Onvior 
insisfod fhaf fho'romains w^oro fhoso of fho hijijxo-^ 
3^ofamns and rhinoooros. JEVlanfoll also oolloofod 
many of fho hshos from fho Ohalk fhaf woro 
doscrihod hy ^gassiac. Sir John X^loff, in his 
jxrofaoo fo fho rooonf Ooologioal Snx*voy M.onxoir 
otx fho goology of fho oonnfry noar Hasfings 
and Xlxxngonoss, ronxarks, Si>ooial' nxonfion may 
X>o mado of Oidoon JVlanfoll axxd W, XI. ITiffon, 
whoso rosoarohos aro among fho olassios of goo- 

Thoro lias hoon no adocf ixafo aoooxxxxf of IVlanfoll’s 
lifo or a;pjxrooiafion of his soiontifio vrork, fhoxxgh 
his xxanxo is grafofixlly romomhorod hy xnany fossil 
colloofors 'who ow^od mixoh fo fho gnidanoo of his 
“ IVTodals of CJroaf ion , ’ axxd his oolloofion, now in 
fho Hrifish JMnsoxxm (ISiafixral Hisfory), roxnains 
ono of fho mosf ixnjxorfaxxt ooxxfrihxxf ioxxs fo 
Woaldon goology. ISIr. Sx><^kos has dono a valxxahlo 
sorvioo hy fhis hiograx>hy of ^Manfoll, osj>ooially l>y 
fho x^xxhlioafion of xnaxxy loffors fo Bonjamin 
fciilliman of ^alo, w^hiolx gives an illiixniixaf irxg aoooxxnf 
of oonfomfiorary goologisfs axxd fhrow" ixxforosfing 
sidolighfs on oarly Vioforiaxx oorxdifions. Thxxs 
ho rofoxTTod fo fho Trinoo CJoxxsorf, 'w-'honx ho 
xnof sovoral f imos af sooial - soionfifxo f xxxxofioxxs 
axxd fo whom ho show'od his rniorosooixo, as xxn- 
jxojpxxlar in sociofy hooaxiso fho X*rinco x^roforrod 
fho oom-pany of mon of ixxfolloof fo fhaf of 
dixkos axxd marcfiiisos ; axxd ho dojxlorod fho in- 
ovifahlo dofox’ioraf ion of fho T^rinoo*s fxno mind hy 
ooxnpixlsory affondanco af raoos axxd fho inflxxonco 
of fho fxxxl. 

lVIanfoll*s oaroor w'as sfronxxoixs and his lifo in 
somo rospocfs xinf orf ixxxato. IVIr. t^pokos is oandid 

ahoxif IVIanfoll’s dofoofs, and rojprosonfs him as vain 
and qxior 1x1 oils, and coxxsfantly aggriovod hy w*haf he 
regarded as in*t>onfioTxal slighfs. His aixgor w^ifh 
Ow^on w^as nof nnjxxsfihod ; hixf his oommonfs on 
of hors aro fo his disadvanfago. Thxxs 3 L*yoll, w^ho 
'was fhon layixxg fho fonndafions of modorxx 

XCainos&oio sfrafigrajxhy , visi*fcod !Manfoll af Olajxham : 
l\Ianfoll romarkod fhaf “ Byoll, as nsxxal, 'was foo 
ahsorhod in miocono, ;pliocono, jplisfocono 
ofc., fo care for any ofhor ‘ soonos,’ and fhaf “ fhis 
foxnfoolory -won Id servo fo amxxso fho goologisfs for 
&fj(c monfhs-*’ Those sfafoxnonfs show* fhaf JManfoH 
vras oifhor hlindod hy 'whaf IMr. Sjxokos calls his 
jealous ohsossion, "or hy his limifod ixxsighf info fho 
fundaxnonfal princijplos of goology. Xlis ha]p;piesf 
fimo w*as "i^hon ixx praofic© af XJowes ; ho made fhoxi 
his mosf im-poxfanf disoovorios ; ho was onfarxxsfx^J 
hy MEujrchison wifh fho dosoripfion of fho famous 

fossil foac of Oonhrxgon " ; ho txxado f ho . o<e^ll€M 3 f ioxi 
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wHicJb wa 43 His cHief per'mLa.n.ex)*^^ oon.-fcxdb'u.t/ioi^ tio 
science ; He tiHen ga^ineci a^mont; His fellow ' g;eo* 
logist^s tHe t-ifile of “ tHe W^isBard of. tHe Wea-ld ; 
wHile His repu.ta.fion amongst tHe Sussex: q^uarry- 
men is <j noted Hy Hyell, wHo was directed to Him as 
*" a monstrous clev^er mon, as lived in l^ewes, a 
doctor, wHo Hnowed all al>oi.it tHcm tHings, and got 
ciirosities out of tHe cHallc-j>its to maHe pHysic 
witH 

THis connexion of fossils aticl medicine was not 
felt in tHe communities wHere it niiglit Have Helped 
jVfantell. IVlant ell’s gr-owing aml>itions led Him to 
move from X-«ewes to IBrigHton, wliicli was tHon a 
seat of tHe Oourt, and would. Ho lioped, provide 
a more aristocratic and lucrative practice. THe 
medical meii m Krigliton wore jealous of Him, and 
tlie impression was spread aroun<l tHat no man 
could Have gained sucH a scjientiiic reputation 
'witHout ixogleot of l»is patients atul medical studies. 
Mantell’s lirigHton venture was a disastrf>us 
failure- His m\iseum drew crow<ls of visitors ; He 
was a siiecjess socially and as a |iopuliLr scientitic 
lectui'er ; Hut Vie liad no patients, and after Ho Had 
spent his savings Ho Had to soil His collections to tHc 
13fitis)i Museum foi* JC4-<X>0. fit* st'ttlod in C^lai>hain 
tV>mmoii, and there was more succjessfxil fitLancially . 
To avert the svispicion tliat Ht* was not interested 
in riredicine. He made many c5ontril>ul.ions to the 
medical journals, and His freejuont expression of 
orthodox religious sontinioiits may Havci Heen 
partly issued in His j^jrofessional interests. Ido 

afterwards moved to I^iinlieo, wliere He practised 
until His death . 

IVlantell's popular reputation w'as due to His skill 
as a lecturer axid writer. His “ Wonders of 
< Ecology ” did TnucH to interest His . geii.eration in 
the suHject, and His ** JVledals of CVeation in- 

spired many of the fossil collectors, from whom 
jfi<‘(»logy Has enlisted a High proportion of its 
rt'eruits, JHis permanent c^ontriH\itions to the 
M:<-'f»logy of south-eastern England wore. However, 
cf first -rat© importance, and the confirmation of 
the chief conolusioixs w'HicH He drew from the frag- 
nicntary reptilian remains of the Weald Hy the 
^^>leite »j>eoimens discovered in Holgiura and the 
Uiiitod 8tates show His sound anatomical insight. 
He was deeply Hurt Hy Heing ignored on the founda- 
tion of the I^alaaontograpHical Society and wrote to 
i^iUiman *. “*1 must He content to throw a few 

iK*hhlcs into the ocean of truth, and pass away from 
this scene of trial and suffering unromemHered 
unregretted save Hy a few valued friends. 
Maiucirs place in ]BritisH geology is far liigher than 
ho foresaw. 
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T^ower 

^1) JFIectt, A.dapted from X>er 'W'arme- 

ingenieur ** Hy Julius OelscHlager under the 
Editorship of I>r. H. Moss. l?p. x -+-334-. (Eon- 
don and Olasgow : Hlackie and Son, Etd., 192T.) 
30<». net. 

( 2 ) t'urhi^e^s Sl trcLitd A V 'iM^ct^e. cLe^ 

i.'n^^rti>e%i,T€t , ties tecHnicie-ns et ties eleves irtgerhi.e'U.ra 
ties eaoles tVci.g^j>liectti,t>rv, Har IProf. Oiuseppfe 
Helluzzo. Traduit do ITtalien par Jean 

OHevrier. X>euxieme Edition entierement re- 

fondue. Tome 1 : ^Hecrrie et ccUc/Al ties t'wrhi.rtes 
A t>tx^f>etM,r , Hp- xviii 30T 2 planches. CSO francs. 

Tom© 2 : I^es PhLrhirhes A ^cb^e'wr. I*p- viii -+- fiOC 

-+ Ifi plaircHes. SO francs. (I^aris ; OautHier- 
Villars et Oie, 192T.) 

(3) JLjijplied CT ihermc>fiyrttz.mit>s .• tz ITexthook covering 

tAe ASt/tla-hiises of tHe JS.jSc. {jKrhff ."y, . 3f . Inst. 

tzn^l .JME ^MecJh.IS . J^aca.mivhtxtioThs in this stzbject^ 
Hy William ■R.ol>inson. (Engineering I>egree 
^^eries.) I?p. x -4- (Eoirdon : Sir Isaac 

Hitman and Sons, Etd., 3 02T.) ISs. net. 

(4-) ^her^rhoA-yntzimics ^j>;plieA to E nffirteerin^ . ^y 

Arthur E. MacconocHie. Hp. xiv -4-200-1-13 
plates. (Eondon : I.K:>ngmans, Oreen and Oo., 
Etd., 1027.) 12^. 0d. net. 

(£>) I^es moteztrs A eo'u.rcmts tzlterntztifs , les motenrs 
A'^inAnetiorh^ les motenrs A colie cteizT .* thetyrie^ 
ctzlcnl^ const'r'u^tiortf tzj^^lictztio'ns . Har Eouis 

Eagron. (JNouvelle Encyclop^die Electro - 

m^caniciue, ISTo. 2.) Hp. 4=20. (Haris : AlHert 
HlancHard, 1027.) 2S francs, 

<1) T EAT energy derived from the comHustion 
JL Ji of fuel is still the main source of man- 
kind’s energy supply, and it must He admitted that 
the world demand for energy increases year Hy year. 
It is important, therefore, that the utilisation of the 
availaHie fuel should He conducted in the most 
efficient manner. In translating and adapting 
“ Uer Warmeingenieur,” X>r. MEoss Has made avail- 
aHle to English readers a most useful survey of the 
principal uses to which Heat energy is applied, and 
one in which particular attention Has Heen paid to 
the efficiency of the processes desoriHed. To make 
the work suitaHX© for HritisH engineers, X>r, !Moe» 
Has found it necessary to effect oonsideraHle 
revision . 

THe Hook contains sections on natural and 
artifieally prepared fuels, the principles of csom- 
Hustion, and their application to varions forms of 
ftirnaces and Hurners, using all t^pes of fuel. 
OHapters are included on the utilisation of Heat for 
Heating purposes and also for power purp^^ses. Hut 
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in v-ie>w of t>lio ll-tex^stt^nx^e o-fcHoxTJinua© CL'V'ctil£tl>le, t>li© 
jjower Boc^tioxi is iresla.t,ivetiy Gon<lensodL. rPix& oon- 
olnciing cKs^tx^r* dlecbls wi-fcH Jb^esf Tt>a>l£tn.oG a.nci enGr^fy 
moa-svuromen'ts, sndL is 4Et %rs,liia,l>lG focffcurG. AnofJbtOJr 
good fos-tnr-G of till© l>ools: is fli© qna^ntiitistiiv© 
t.r©£ktim©]it. of trli© ob©zxxioetl s,nd liea^t. i-©a,ctiions 
disoussod . % 

Til© d©sorij>t>iv'© m»tit>©r* in t>li© l>oolc is 
m©nt.©d l>y amjil© ds.t>s,, a.nd mmi©i-oi.is tsl>l©s and 
foirmnlaD ar© . Tli© book: may 1>© rc?gard©d 

t-o som© ©xt>©nf as an cnoycloji^dia of ajijiliod li©at>, 
vi^bioli may l>© jirofitably ©onsnltod by ©ngin©©rs, 
m©tiallnx*gist/S, and ofliers d©sirons of imjiroving t»li© 
©fiici©nci©s of plants involving tb© applioation of 
boat. Xt is attract! v©ly aiTangcd, tb© illustrations 
ar© oxoollont, and altogctlicr vr© Jm v© miicb ploasur© 
in 'W'dcoming its publication, V'bicb fills an obvious 
^a.p. 

(^) l?*rof. 'BcUiizzio’s work: on steam turbines, 
translated by IVT. Obevrier, is in two volumes. 
Tb© first volume deals witb tbo steam tnrbui© from 
tb© tb©oretical and beat ongin© point of view ; tb© 
s©cond volume is mainly reserved for tbo meclianical 
principles and details of construction. 'J'bc work: 
is a large scale one, reminding one to some extent of 
Trof. Stodola’s well-k nov-'n bool-c. 

Xn tbe first chapter of Vol. 1 a good deal of 
information is givesn al>ont tbe beat 

water and steam. As a reminder tbat nothing is 
final, this is a good thing, but w<^ could not help 
feeling tliat post- War 'work, on tbis snliject is 
scarcely mentioned- Hossibly tbe author feels tbat 
more information is necessary. Incidentally there 
is little mention of C>alleri<lar, The treatment of 
flow in nosczles follows standard lines, bnt tbe 
subject of snpersatnratioTi is only dealt -with briefly. 
In tbe account of experimental researches on tbe 
flow of vapours, W'ork: <lone on the Oontinent is 
plentifully adduced, but valuable w^orlc done in 
O-reat ]Britain is almost igixored, and there is no 
reference to tbe labours of the Steam Nozzlcss 
Oommittec of tbe Institution of Mechanical 
jSngineers- W^e should add, however, tbat w^e were 
attracted by some of the chaj^ters, for examx>le, 
on general principles of turl>ine calc illations, on 
I>artial admission, and particularly on frictional 
losses . 

In Vol. 2 we have a large mass of information 
which is well arranged, and, generally speabing, tbis 
half of tbe treatise appealed to us more than V'ol. 1. 
Tbo mechanical jiroblcms involved in drums, discs, 
shafts, etc., are treated at some length, 
and tb© theory of +l>e Michel bearing is given. There 
is also a good account of the appUcation of turbines 
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tio marine vrorlt, and a short secftion on the applica- 
tion of turbines to locomotives. Although the 
constructions described refer mainly to Oontinental 
practice, this should be an attraction to XSnglish 
readers - 

The illustrations and drawings are good, and 
some of the latter are dimensioned, but we deplore 
the absence (familiar in I^encb books) of an index , 
Tbe price is small for sucli a large work, and should 
tempt many engineers in Oreat IXritain to buy it. 

(3) I^of. Itobinson’s book on applied thermo- 
dynamics is intendcid as a text -book for engineering 
students and engineers studying beat engines, and 
is designed to cover tbe syllabuses in apx>lied 
thermodynamics of certain w^ell- known examina- 
tions. An imj>ortant feature is tbe oonstant 
reference to lal>oratory work and modern research 
(witb references), side by side witb fundamental 
principles. Tlenty of worked-out examples are 
given, and at tbe end of each chapter there is a good 
selection of exainjiles, tbe ansAvers to which are 
given . 

Xn a book like tbis, covering such a wide range of 
subjects, Trof- Hobinson has to exercise a largo 
discretion as to tbe relatix^e importance to be 
attached to individual subjects. Thus be gives au 
interesting cbajite-r on iiit<^rnal combustion engines, 
extending to 1 1-iS j>ages. On tbe other band, tlic* 
chapters on nozzles and turbines are comparati v€>ily 
sliort- l^ossibly tbe latter chapters will l>e 
lengthened in later editions. We should also like 
to see a short reference to steam -c on densiug j>laut. 
Another minor criticism ; w^e failed to find auy 
reference to lixhaust oaloriineters in tbe cha|>ter on 
internal combu.stion enginc»s. "We regret this, as 
there is educational value in a good heat balaucc^- 
sheet, which may cause students to ask cjtiestioris 
like : “ Hoav is piston friction to be treated t 

The book is excellently produced, and W'c an' 
quite sure that it will be a most useXul and populai 
text -book for engineers. 

(4) In his preface, I*rof. Maoconoohie states th<if 
his purpose is to j>rc!ssent the principles of enginc<'r - 
ing thermodynamics in the sixnplest fashion, t>t> 
illustrate these principles by the best IS^ritish an<l 
American practice, and in selecting examples f< >r 
illustration to lay stress on recent developmrsntK 
likely to make a strong imaginative appeal. ’'PIm* 
book thus difiers from many other .t^^tt-books, m 
that whilst giving the maSl^ psrhFfcciplea csf heat 
theory, it only goes into the details of a comps 
tively few plants. The method has its advantag**'^. 
particularly for the sttxdent who wants to g<** ^ 
fairly quick survey of the suihjecsrt^ and wants i !»«* 
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«jicrtiAi£l&4dl 'WCKrJaiL "fco l>o ixi. t^btcs ixietiriL i 9 itj^rc»a»xn. of ]pir®»€Ma.1b-^ 
j>*ro^iro»s. On t;l^€» o'tHor' Jhta.ncl, a. ^mrritiGv 
sti-oli. meixli.ocl is ]l€kl>le» “fco omit> Tnckix&x^^istl '■wiiioliL 
otiliicsr ]peojplo ^liinlsc. izxi.jf>oirt>£kxi.t>. Uo’W'OArcnc 

^ott^y i>o, i/lixo jpi:*s.o't>lo£L] ^scet^m^plos ohoson fojp iXl\i.s» 
't:^x*o»t>ioxi. a/JTO in.'toros'fcixi.jg oxxongli. ; 'fcla.oy inoluc^lo, 

€MZ'tci,f ■fcULir'I^incs x^ls/rLtiS for merouLry va,jpoxxir a.n.<f. stioeum, 
titkG laniliow on^iixo» i>Ho Wostiin^^Honso lmipjjLlm& 
roeuotrion txarfeine, Ijixo two-steoUo X>ie»ol ongirio, Xlio 
1^843 t>ixrl>inek^ 8,xxcl t>lio 03c:]:ia,xxst> ^£ks t.ijLjrX>in€ 3 . 

3r*ixo do»oi*ij>'t>i. VO JEns^fXor is «tooom ips-niod V*’y 
13 plxoi>0|g^ra,;pl:iio i>la.tos, wHioH should holyx sXudonts 
t o visualise the doalX wilh . Amoixg XKo 

lahles of Koat^ I>roi>ortiios of vax^oxu-s al flio oixd of 
llio hoolc t>hore is inoludod otxo for Tuorcury' vai>ouir. 
^Fwo M-ollior oliajrt.s aro also yxrovidod, oixo for 
iiiumouia, acoordiiig: fljo 1U.^>. liuroaxx of 

Htarxdards, t>lics of Her for st^-aux. '^Flxo laffox* jl?c>os up 
to ToO 11:>, j>e^r kc| . iu . , and 1<^. Worlced ojc- 

iOupH^s aro l>xxf wt- tHiuU would 

i» }»j>r«^c*iafe atxswers to ttir- oxamj^Ios for praotioo. 

< ttljxu* pi*ol>lo»Tis are «tatc-<l under the headiiXj^ 
(KoiiK-'W^liaf tirxfaixuiliar fo Klix^L^lish eii^iixt^x'riu^ 
hooks) of "*■ to^xieM for <1 isctAssioti ’ ''Fho the<>r<*ticial 
work i« elx^ar, auxi the whol<* hook is ver\' re«,<lal3le. 
\\'<* stirrtiise that I^rof. ^laxjooxxoeiiio, l>eiii^ 4xt tlie 
I ' ivix'tu'sity of V’^irifc^itxia, h«xs ixaturally ha<i iix rtxirid 
tiu' iK-t'dM of Atiierifaix st-udetxtis, luit liis l>oolv Ixas 
tn«tii\' f€*ature« of iiitc^rest for llritish studoiit-s aixd 

< M 1 *4; i u< • rs , 

(o) ’'File jacreat iiu^^iortaiiex* uttwadays of altc-^r- 
nutiu^ i^xxrrent iriotors is refleototi ixi tlie 

i o» -I’oaMixxijj literature of the sxal>Jec‘t. At. I.^agrorn’s 
l>ot»k <v\liioh uixfortxxixately has ixo prefaee) detxls 
witJj the tlieory, desifj^x, a»xd 4X|>pIic;atioixs of A.C^. 
motors, l>ut syoohronouM xuotors are only alludexl 
t<i, iis tliey are the suhjeot of another x^-olxmae of the 
Bl;in<*liar<l series. Thc=*‘ gfreater part of the hook is 
cltw'oted to induction motors. Ixx this eomxexion 
ttre interestixxjG^ chapters on losses aixd hetxt 
voutl notion. Afterwards, chapters are inchxdcd 
with the circle diagram, startixx^ and speed 
control, xxxonophase induction motors, axxd testing. 
A <*h{\j>t.or on desii^n is folio w^ed l>y another of 
pi\*4<*s, in which the detailc?d desi^tx of a 4ri>-h-p. 

motor is ^one into. Othfex- chapters follow’ 
on t'ooHtruction and appll€m.tion of induction motors. 

<^V>m mutator motors axre dealt with in a single 
oUa-|>t or, and the oonoluding chapter deals with 
^■onji>o*i!^>4,tion in A.O. installations, and speed 
«o?itroi *>f indnction mtotors in cascade^ There are 
four |>lutos. The hcxoJk contains a large amount of 
mforttia^i ion, and can he hJghlA^ resoommended. 

S. X.WKS- 
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Onr Boolcshnlf. 

Cyire^xti-on. .* cr .ZV'cw^:/. Alarie Oamxichael« 

iv -f-410. (X^ndon : dohn IHtale, Sons and 
X>aniel8son, I-(td., 111S8.) Tj*. fkf. net. 

A. to have things * hoth w^ays ’ is common 

enough, hut still it is one which deserves censure 
rather than praise ; and so it is that w^e approach 
this hook with an xxnfavourahle impression. AVe 
are told on the cover that it is hy IVIarie Oaimxichael, 
and thexx a publisher *s note informs us that the 
author is really X>r. IVfarie Stopes, while for shop- 
wrindoxv display a i>uhlisher's label repeats the infor- 
xnation. I>r. Stopes wishes to gain fame in a field 
other than those in which she has already nx€ide a 
repxxtation, bxxt as she does not w^ish hex* reader's to 
l>o misled by that repxxtation she chooses a pen-name 
w^hich turns out to be no pen-name at all. The ob- 
vious qiuestion is. Why bother ? And doubtless 
axx answer jixst as obvious will suggest itself. 

As to the contents of the l>ook, it is a novel w’ith 
a sciexxtific atmosphere, paxiily obtained by much of 
the s«5ttixxg beixxg ixx the XJniversity of Xondon, and 
pax*tly as it is tine medium for the expression of 
cexiiaixx sciexxtiHe vie-ws. A young biologist, bithexrto 
wraj>j>ed in his work, falls ixx love wXth and marries 
oxxe of his stxi<lonts, w'^liose sister marries a w'^ealthy 
maxx w'lio had bc^xx an old fi-iend of her faxnily before 
it w'as overtaken by j>ovorty. The first of these 
marriages ends ixx swift tragedy, and the second 
proves not c^uitc"* satisfactory owning to the lau::;k of 
passion on the w^ifo's part, but it too is dissolved by 
trag€9dy, axxd tiie hero eventually marries his dead 
xvih^'s sistex’, w’lio possessx>s th<^ somevrliat unusual 
nanxx? of Itose Amber, which is always given her in 
this doxxl>le fashion. This name ixx some measure 
typifies the style of the book, as indecMi also does the 
coxier, w'hich strxxok ixs at once as florid, and despite 
cx-er^dbing the inxprcssioxx rernaixxed. 

The scientifxx*. portioxx is crystallised in a chapter 
wliich is headed by the xvaxuxing that it does xxot 
eari’y on the story, axxd shoxxld only be x*ead by those 
w’ho tJhi.'Wi.lc (.vie). It consists in a popxxlar exeposition 
of the conception of the species as a greater unit of 
life, axxd is of coxxrsc not xxew”, and the manner in 
xvhich it is pxit forxx’ard seexns scarcely to merit the 
warning at the head of the chapter. We feel X>r. 
fe^topes nxust do better than tlx is if her literary name 
is to ecixxal that she has w^on elsewbero. 

w. I*, k:. 

I ntirodiiCrtio^h to ^y I^rof. 

IMfeyer ISodaxxsky. I^p. vii -+- 4-4D. <J>Jew York : 
dohn Wiley and Sons, Inc. ; I.*ondon i Ohapxnan 
aixd Hall, X-td., 102*7.) 20wv, net. 

Ammo XJ on entitled an Introduction to JPbysio- 
logical Ohemistry,’* Hrof . Hodansky^s book contains 
considerably more material than migbt Have been 
excpected in an introduction to the subject. Xn 
fact, the work is suitable for the advanoesd student 
of biochemistry, not perhaps for tbe specialist, 
but for one who is readhxg bioohexnistry in addi- 
tion to some other soleh^iho subjec!^. The work, 
deals with the theoretloal aspect of physiolc^^xoai 
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c5foe>Trxist>x*v only : it> oont->ebln^ rtnmox'ovis -rofox^ncos 
■to origin fitl ]pa,x>«»r‘8 a>rxcl stkmoijxiretl formnlEo a,ro froely 
xi«efci. II^UTnorouts t^etl:>los a>ro ^lLbo incln^iocl wlxicn. 
a,r«3 nsofxil, l>\it5 soom. som.O'W'Jh oxrfc of j^laoo in, a. 
bools: wixiolx is xxoi Tneanif for a, "worlc of roforonoo. 

Tbe> goixoral p»larL of -fclxe bools: follo-w^s ibo nsixal 
linos : afior a oHaj>t>or on i>Hysical obonxisiry , ibo 
oarboHycira'fces, x>rot>oins, an<l fat>s aro oaob se>x>sn*at>oly 
considoroci ; oba^xiors orj. cligostiion and absor-piion 
and ibo blood and lym-pb follo-vr. TVIoiabolism is 
doalf -witb in dot>ail, and soctions on t.bo c'bonxisiry 
of ibo int>omal sooro-fcions and on nnirriiioxx follo'w^ : 
■fcboso aoconnis a 3 »j>oar n^>-'fco-datio, esasoofxi in ono or 
irwo insi.anc50s, Avlioro a naarlsod advanoo lias ials€>ix 
jilaoo dnring ibo ■pasi yoar. Wo fool ibatv ibo l>ools: 
vtrill bo of nso io tvboso wbo aro rovisiiig ibo subjooi 
for an advancod oxaminaiion and -to ilioso wbo 
'wisb •fco obiain sonxo i<loa of modorn fronds in t/bis 
braxxob of soionoo. 

^ ^e.GJhrt.i.c'^zZ jr>rct-i4.yi'n{]f ct J%Jtt 

CLnrl 'tA.n.'ior ^c-Hool^, ^^y K. J->ray- 

coft,. l^j>. vii ~h (bond on : Oxforxl l!Tn.i- 

vorsify Jt^ress, nof- 

Tbcts is a vory olomonfary foxf-bools iiitendod for 
■fcbo txso of soboolboys jnsf lioginning fbo stndy of 
■fcc^obnioal drawing. ‘VV’oll -inform od st-udonfs w-ill 

lio famibar w'itb somo of fbo earlior problorns, lint- 
fbcesro aro always ax fow wlio soorn fo ovadti aiAy 
aoqnainf axxco w^ifli ibis siibjocb dxirbig ilioir school 
days, and it> is probably for iboso t/batr simpler 

probloms bavxj boon inti*odxicod . 

Jn fbo laior ebapiors tHo bools: doals 'wiib somo 
of "tbo proporiios of ibo oirelo and fbo oil ipso, ibo 
areas of irregular figures, fbo projection and in tor- 
section of sinxplo solids, tlio <levclopmont of surfaces, 
X>ic5torial projections, and simple macliino drawing. 
Tbo examples bave boon cboson to suit botb en- 
gineering an<l bxxilding stxxdonts, and aro prosontoxl 
in sucb a way tbat tbx? use of models (wbicb ai*e 
usually too expensive to be olitained in adec^uate 
quantities) is not of pressing imyiortance. Witb 
tbe addition of tw^o or tbreo more complicated 
maebine draAvings, tbis bools, w’ould cover a very 
satisfactory two years’ course of tbe evening con- 
tinxxation school type. 

It is unfortuxxate tbat iK'ig. l^T, A^’liic;b illustrates 
a ratber important princijile of projection, should 
be so obscure. On tbe wbolts, however, IMx-. 
I>raycott has produced a usefxil small book 
written and clearly illustrated. 

of for the- Ele.- 

irrLtirits. Ky T*X*of. .Arthur A. Troyes and T^rof. 
AJVilliam O. JBray. I*p, xii-4-/>3C5. (ISlew York : 
Tbe IMaemillan Oo., 21 j#, ixet. 

liM recent years tbe line of separatU>n <xf tbe commoix 
from tbe rare elements bas become very indistinct, 
and maixy substances wtiicb w'erc? until recently 
m«^re cux'iosities in some cliexnioal laboratories bave 
found ext€3nsive intlustrial ax>plioation. iVlany 
alloys, for example, wbicb are in common use may 
now contain elements sucb as vanadium, tungsten, 
i^olybdenum, and ceriimx, wlxilst many other uses of 
tbe rarer elements are being < lisco vered daily. Tbe 
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nxetbods of testing for these elements bave not been 
worked through systematically as bas betun tb^'^ case 
■with l^ose in use for tbe common elements, and tbe 
pressent w'ox'k is therefore of great interest and value. 
jMLany of the tests and separations are cpxite new, and 
one striking novelty is tbe extended use of per*- 
eblorio acid in many of tbe separations. 

Tbe second half of tbe book contains much do- 
txxiled information on tbe experiments made by tbe 
axitbors axxd tbeix* students on tlie sixbjeet, and there 
aro useful i-eferences to original papers, altboxxgb 
these bave Ijeon carefully selected aixd are n<»t large 
ixx ixumber. Tbis book cannot fail to bo of sorvice 
botli to students and investigators sixd also to 
analysts . 

Rivt^r E^.yii'Kf-'rrirtff / rx-yxd 

K*. dobnstoiic^'-Tay lor . ( bockw'r^od ’s ^Manuals.) 
I*j>. xiv'^ 111). (bond on : Or os by l^ockwoo<.l 
and Son, 11>2'7.) ■4-«'5r. Od. not. 

Tite control of tlxo flow in natural streams bas 
been practised for many ctsnturies, axicl to-day, in 
xiearly all jxarts of tlio civilised worl<l, onc"^ of tbe 
most imx>ortant of onginx^oring jxrobloixjs is tb€> 
coixtrol of tbe flow not only for x>oW€3r j»xirposes, 
fox- irrigation, and for navigation, l»ut also to 
X>rovent silting, tbe scotiring of banks, an<l to 
prevent vabiable land lading spcalcxl by floo<ling- 
Tlie small volume^ before? us atteini>ts to give only 
tbe x'udiinents of tbe subject, axxd it can scarcely 
l>e said tbat it eloes evexx tliat to tbe satisfactioxi 
of all those w’bo may desire infox*mati<'>n ux>on 
certaixx branches of riv^x'sr eiiginoc^ring . Tbe cbaj>tei?s 
on “ Hydraulic Ooixsid€*^rations are, probably 
pei-foroe, very^ iiicoray>lete, and will not in them- 
selves be very belydul to tbo serious st.udent. 
AYbat nxay t>o called tbo oonstrxKstioxxal ebaptx^x^, 
dealing with embankmexxts, w'oirs, and coxitrr>l, 
axxd navigation are sketchy, and scar<^x*ly give 
sufficient iixforixiation to help in tbe design of 
l^>axl>icular w^orks, l>ut tbe>' Avill l»e found of uxterost- 
as an introdxxc?tion to tin* sul>ject, and practical 
bints of iinportanco ar<=» givc'^-n iix tbe text. 

Irrrve/* e'f dfis I^ytirStcricic^^ y R y^rohiidri^ 

eX JIclH pdid4*^. JPar X>r. Henri Hertrxxixd. CEn- 

oyclopedie xuitomologiqixe, lO.) I*p. vi -f- 36€i 
33 plancb<3s. ^Earis : F*aul boebevalier, 102S.> 
100 fraxxcs. 

Tms very complete w'ork dx^als witb tbe imtnature 
stages axxd l>iology of tbe I>ytiscidaei and related 
families of w'ater' beetles found in France. Out 
r>f a total of 114- sp€»cies tbe larvxe of w^bicb are nxorc3 
or less know'n, 44: are studied afre^sb and in greater 
detail, and 33 others are described for tbe first 
time. Tbe descriptions are very adequate and 
detailed, and are accompanied by T'fiO figures 
iJlxxst rating special structural features. iSntc^- 
mologists w'ill find in this work a storehouse of 
information r€»S 2 >€»oting tbe families ooncemed : 
useful tables are provided for tke* 

of tbe larvae, while tbe discussions on the- biology > 
adaptations, and pbylogeny of tbe several groups 
should appeal to tbe special studt^nt of sucli 
subjects. 
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X^ei1bt:<2x*s t:o iolnk^ 

_ ^<i^eor icio&st i^oz H<»ldL v‘e^jaon,ist€^t^ 

etocyfyre^^edL £> 3 / ct>rr&^^€^nddrt,tJ9 , JSr^,tfher 

<50t»» io rGit^nti., to oorr&^jaon/d %*>fit^ 

%tfritGr4st r«^€s<y,t<i<l 'tr»^.'n^'t4^€yr^£/g>t^ ^‘nt&rtcLeidL jfo»* tfv€49 

or* €X^rt^ otH^r -y^ort of jNT a't*xt«.*g . J^o nbOt-£<s& 

of o-rvo^X'ifWto^j^ <^f-y*rx'rrxxxt'V‘i<'.ot't<yrx4s 


Ttoe Oolo^ax* off fftmo Pos&o ode's * iR*-y **> - * 


of IV'la^y ^ ^»»-vo txx\. SiOcoxinf- of flxo o£foc?t- 

of o 1 <;►**». -xri 01 ot> **«-<li«,t>ioo t>rx fctio ooloxii's of f->iO |;>oa.- 
c’soclc's * oyo.' X 3 ijtrdri|Br fl»<-=* xrioxifl-ji of sxuiirxy wosr'fcfxox* 

J Xxs.vo Xxcx><X ^ sj'xooixxxoix ixx |;>xxr*t’i «^>c jxosc-^cl xxtxcXox' cj^vis.irfc 5 K 

to foil so*x«l»ixao -to i:>«=«.i*t;» »ofooot'>kci. *T*liOT'o i« a. clofioito 

offooti, t;lxoxt|5li xoxiolt It^SM oi*t,rl«-c 4 flxa.o oslo X>o oln»ta.ioocl 
4 >y tif foxv I'tooirs’ o:?c j>os tt 1*0 oloso to tlxo xj 0 txx'tSK Toox'ovtjr’y 
It*,TTX|3. 

rrixo offoot is l>ost sooo xtsio^]? «. j^l«xss ixxoT“C;ixr* v" la-xxxjj 
fxs iilxxxi\iri«.ot. witft txo art^lo of ioc»icloooe» of M.l>oxxt SO'" 
fr*oro tlio oox*xtxeL}. 

Wo tlxOO SX»0 tllXXt <1XXI*1C OoloXJT* of llxo 1st XiOlXX^ 

(**t>otT*o) is oooxfxl<'tol>* clisol\«.?*j^<>^l, wlxil<^ tlic-» Site! s&oxxo 
sJioxvs 1 > 1 1X0 01 1 t lx<-* <*:?c I ><>s<*ci stx<i 011 t^lxo 1 txxo^c j>o«ocl 

J>JBLt*t- 

l>ot«.iJ<^l o>tM.oiioxxtioo of tlio ooIoxit* xinclox* 

ii!t rxx-violot li^lxt txo*! st 1 1 isit i 00 Iixls ii<»t l>< 5 x*o 

ms\<4<x. 


1 '. I”*"- l-''ioi» *1 »ily 14) t'otvsoix to tliirxl< 

t Ixtxt tXio oi<lor* mxtsoxtrrt s|ix*-oi toons of fx*'tx<50olcs sliow tx 
j>t^t*ox'|r>tiltlo C5olc>itir* t^iXMri^o <4xto t-c> li;n;lxt. X'lxis is iix 
jxf-^-orcl »xtx<.?o xx’'itlx tlxx^ jxfosotxt c»lxsot-x' n t iotxs. 

ItA X' i^x*:i< a n. 


'X'ojrlirii^ J^ltxoo, 
t ^liolTrtMfoir< 1 , lilsso^c, 
.Ixtiy S3. 


'I'lmo <.:^ormst;l't:ution. off Ciiorm sAniurrm . 

%! -A.SS -sJRKC'Oi'JcXA of ^«^x*mtxtxixxxt t w^oi'o tix'st ixlioto- 
T**x|>lx<*<i fix'O xx^o 4>y tdxo txtotlxocl of xiox-olx^rtxtotl 

t»*»<io i”xxy«. '^flxo otTx^ots t l»<*ix olxtxxit xx^cl xv’^ofo fo<’*l.>lo, 
nt sxxilioiortt to otitxlalo i«l<*n tifioo-tion of its tlxt*oo 
T-umi jxjtxl isotO|>os, TO^ 7S, T4. 11 •'■ox'xxtl > tlxxxixVt.s to 

4io V^itxclxxoss of JE^i-of. X>o»xmxis, of tVxftiol!, I Ixxxx'x* 4>x*x'ix 
»r«.>’v-i<ilo< I w'itlx soxtxc"* x’olxxt ilo <!Ot tx|>oxxtxc.ls of tlxxs 
Mxiit*xl>lx^ fox* xxso ixx tlxo ox*<lixxtxt*.v' xjisolxxxr^o 
-w-hiolx so fxxi* is tlxtx orxly soxtt ‘00 p:ix'i*xi^ Ixoatxxxxs 
»f jflioioTXt irxtoxxsity fx>x* vxsc* xv*itlx my ixox’w* ixxsti'xx- 
in*ii4 . 

< l**£*xxx*xrti.xxxxx t-otx*«bOtlxy 1 a,v**.s tlxo first ooxtx 1 x 0 x 1 xxcl tx'iorl, 
xiic4 txftor* oxxo fsilxAX^ «x. Ixxttxix- S 4 e?ttiix« of tlx<’» clisolixxx'j^x^ 
tu>M- wcbs ol>t-c*iixX€’«ci, tftrixcl tlxxx tltx*0€^ c^>rt>x*c!t x>*xi linos 
aT>l>*'ixrc*ci 'v*'OX*y olos-rly toia^otlxox* 'witlx no 1 «^ss tlx*x.xx fiv»* 
t'sLiit.**r xxc»x;v’ oxxos. Tlxis is tlxo first »ncrcr<-»ss witli ». 
vol*jitiU„* mot/0.11io otlxyl oomjxoxxnd. T*lxi« x-x^sxxlt. w«s 
od^ outxd «xf toxrw*«urd» «im.xl»r“ r*e»sx»lts xvox'o olt>t*xirxod 
witli t 4»o f^xxsooxxs flnorido Oolf^. *X'lxx^ sixootx'tx itidioixto 
tliai K<>mms.rtixxmL Ixojs oiia^lxt isotojxos, TO <o), T1 < 15 ). 

(V»), T3 C«i)» *7-^1 <*»►)* 7^ (f), TT <lx). ''J^lxo lottov 

»*» >>r*x<*Uots indioJBxtos tlxo ordor of intensity. 3t sooins 
viiry xixililcoly tlxst tabxxy of tlnoso linos e^iro dxxo to liydroi^on 
c:ojri|>t >iiTi,cls, fexxt tlxo fTtossitiility cebnxxot Ixo ontix*oly 
ruU*<i oixt. .AJ.SO tlxo oxrdoxr of intoxxsxty is in doxilxt ixx 
the* f-itjw** of Oo^«, oxnrx^ to tlxo fxossilxility of tlxis Ixoinf? 
*'y”*'*'*^*‘*'ti toy ttoo lirxo of mx ooxnixoxxxxd (jxxrotoi^toly 05^) 
oft^ri *x|>}>€^x*ixxg: fwjntly ixx ttoo noxrxrxcd disolxa^go- It 
»ix>tod ttoskt of 3 X 1 tJKoso nrxsJBs maxxxtoors * 

*^'7:4. tvrxi ]^e>cruLli3ar to lagogagritawoi torn ? ttoo ottosx*» a.11 form 
i>€i.xra witto. tlxo x^LC^i^totooxajrixxs olemsxxts same, 
«aiiivAin, s.x*ssi:>io» mxd laolotdtucti.. 

lilto to tttiico tto^ oojporttxjciity to jxoirxt oot 
'^»if<^*rtxjm3t.o jpri 3 Dktor*s oraroar iant ttoo t»toio of 3 tonx« 

»ro. 3ooe, Vo;*.. xuassi 


3rxd pAoklrxiK fT-aotions fxxxtolistood ixx. my lB4a<lcox-i3xx 
X^Gtnx-s^ 3xxd ropoatod in N of X>o< 3 . 31, 102T. 

l^ass ntJi.m.tosr 8 1 toolonii^s to toromino* not to Iscryoton- 
ICx*®^ is 3 misjxrint fox* ^t**^. W. AafOisr. 

Oavondisto. I-»&toox*atox:y , 

Oaxntoridi^o, Jxxly 21. 


THhio A.mrojral l>isplay off July y - 

A. veijs-y nnxxsxxal «.xJix*oml display was otosowod fronx 
oixjr noxTtto woods oamp on 13i|^ SSaxxtolo I»x>int on tlxo 
oastoxm stoox-o of X..alcte> IHIiotoi^an at &^4rC> r.iwr, Oontral 
Standard 'X'ixme*, tTxaly T. 

At ttois tixno Vo^a toas not qinito x-oaotoo<l tlxo sconitlrx 
axxd stoowod tout faintly, so intonso was tto«» arxrora. It, 
x*adiatod froxn a point atoont 8*" sovxtto.-wost of Vog^a, 
wlxioH, porsisto<I for many xninntos as arx intoxxso 
ciroxxlar or otolon^? patoto, prosxxmatoly a stroamor ses^xx 
ond-orx. Itadxatixx^^ froxn tixis noarly to ttoo Ixox-isGon in 
all dixrootioxxs w^oro ottoor stx"oamors, ospocrially tox'illiant 
to tlxo nortto-oast. *X*too dominaxxt oolonr in ttoo initial 
ton xxxinntos was tlxat of SSTT*3S A.., asoritood to oxeygron 
in rooont yoars. I.-ate»x*, ttoo pinle oolonr dxxo to ttoo 
xxitro^oxx l>and systorns wras vivid onon^to in spots to 
sxx^^facxist distaxxt fix'os ixx tlxo forost. 

''Plxo toi'illianoo of ttoo disf >lay may too Jnd^^od from ttoo 
fxxot ttoat it was possitolo to otosorvo tlxo motion of tlxo 
so<*.ond toatxd of a wrist vx^ateto and no to tlxo 43 s. division 
xiiax-les on tlxo dial, axxd, txs x-oxxxarlcod atoovo, oixly stars of 
xnxx^. O-irxa^. 1 v'«xro to too soon ttoroxx^to. it- 

3' 1 x 0 oxxtiro alxsoxxoo of tlxo olxaraotorxstio ai*oto. 
(|>ox*lxaps toooxxxxso it was dix*ootly ovox"lxoad), oomtoixxod 
vv'itlx tlxt^ aspoot. of stroaarxors from dirootly toolow, is 
vory rax*o <xt sxxcH. sontlxorly latitndos, 43*^ ^ST-* approve!- 
mato^ly. Oxx tlio only otlxtxr oooasion on wtoioto. wro toavc* 
xvitixoMsx^d a dxsj.>lay similar to tixis, tlxo i^onoral motooro- 
lo^arioal oonditions wox*o so txrxxxsixal a^xd so idoxxtioal 
tlxxxt wo xnxxstr nx^ocls rxxontion tlxoxxx, aJltlxon^lx ono w'onld 
not^ x'.>£:j>oot axxy ooxxxxx^xioxx tootwxxon sxxrfaoo motoorolog:y 
axxxl tlxo xxnx'ora, oxcoopt tlxo oloarnoss tlxat maleos for 
x'isi toility . 

Iloth tlxo displays xnorxtioxxod Ixavo toexon assooiatod 
■t4-*ith foo an<l Ixi^lx and stoxxdy w^ind. Ovor-wator 
x'isi toility Iiox'o oxx tlxo aftorxxoon of JF nly T was loss tlxarx 
XX rxxilo xxxxd a Half, and tHo ovoning^ -was dxstinotly tlxiolc. 
'I'*lxx=» toxxrorxx-otor *wxxs 20- 1 ixx. and tlxo tomporatxxro at tlxo 
tixTx<* of tlxo otosor vat ions 7 8*^ I^., w-Hiclx is edxxxost rooord 
t ox XX I xx^r at nro foi* tlxis looation. Indood, woro it not for 
tlxo Ixrilliaxxoo of tHo aixx-ora oxx tHoso oooasions, ono 
W'oxxlxl attritoxxto tlxo low visitoility of tHo tori^lxtost stars 
to fo?5 axxtl olond- 

’I''lxo normal axxroral displays aro c^xxito oorrximon Ixoro 
in oloar oool axxtntxxlx w'oatHor, tont tlxo assooiation^ of 
two rrxidsxxxrnxrxor low latltrxdo appoaranoos writlx Ixi^^lx 
tompox’at\xx:*o, Hvxrxxidxty, and fo^ is so strilcin^ tlxat wro 
sHoxxld approoiato any oonxraont otHors may Ixavo atoont 
tHis, oitHor tHrongH yorxr oolxxmns or in ooxrrOspondonoo, 

HAJBfcVBiTsr I-i*QM:oisr, 

Hyorsoxx I*Hysioal Latooratory* 

I'^'nxvox'si ty of Olxioa^o. 


Ga&oolxoslovalclan dytoloji^y. 

Atx' “ fcStrxxotnro and I>ovolopmont of tlxo * X.«ivizxs 
JVlattor,* roviowod in 2SrA*rT-T3Bt3B: of April *21, p. OIQ, 
disoxxssos also tlxo origfixx and fato of so mo ooxnpononts 
of arximal axxd vo|^otatoio oolls. Important noxiv 
otosor vations at varianoo writto foirxffxor intox^xrotatiogObS. 
toasod on IMovos's worle oxx tlxo spornciato^gSCMCXosisv odt 
tHo jQpxixxoa-pi|^, xxxalco a x^visioxx of t^o otoaptora 
on spomxatid organisation intlispoxxoatolo. Btut lE^xof. 
Oatontoy*s papor on tlxo Ool» apparatxxs ’aoi?oaoacno 

dovolopmont rooniro in tlxoxr tnm a roAidsi^n* and. tixlo 
was ^xvon in " |ja;attor.**.\ As roviowojr^. 

l?*x*of. Clatoxxtoy otoioote^ ,to ...so’^^otral ,pointa»-^ipoforrinfif^.;ffso 
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tlxo »arol>lefmnL o£ Ool^i cu^-d ©sx3©oi«.lly 

to tJh© on^xi. of tlno * aosTosome.* !fXo tjrioe to find 
fartxlt witii xno fox* tooloxsiioEkl, p»<»r’e»on.i»l, £brft.d foxrma.1 
rocu^oxx^s, lixit tlnci>t i» rxot tfcto ]poixxt liox-o- 

"Witlx x'O^EkX'd to DPx-of* 0«ttonlt>y*« oTt>Jootioxx» to tlxo 
closox-ifocid orif^rx a.rxci fjekto of tlxo rxxitotics a.j3p>a.r‘«i.txx« 
».rxci to tlxo orii^irx of tfxo aoirosoxxxo ixx Ixo 

lxixri«olf dill rxot xxxebko a.ix.y j3t-o|^ire»s«, lc>xxt ixxto 

xiow xxxiMt£trk.o», xxot xjLn.dox*8tekriciixx^ tlie> tx-xio si^cxxifioo.tiorx 
of tlxo coixij>oxxoxxts ixi »p»vn'rxtabtirl» xxs cioscx*il3od ixx xxxy 
l>oolc: SLnd 3xxmxxxn«*ii^c»cl irx*^ tlxo foil owiii^a:. Tlxo »^>c'x*- 
xrxeLticis fox*rxx aftox- tlxo «ocoixcl xnatox-atioxx diviuxoxi. 
Tho xoitotio l:>oclios of tlio |r>r*osj>ox*Txxaticl«, xxot irx tlxo 
£3lxap>o of ‘ i<lio2:o3mes,’ l:>xxt a« jxoclxjxxovxlatod WociioM, 
tr'aii«form into Oolfafi IxodioM axxcl ar*o »«>on ojocitod 
froTxx tlxo xxtxcloai' -wall into tlxo eytox>la«xxx, 'wlxox'o tlxoy 
disajixpoaz* . 

-A-xiotliox* i Txxfxox'tari t jxx-ooohh <.alco« jxlaoo in tlio 
nnoJx’txiK of «jj<^i*rxxaticlw. Hy «f>ooial |i>r-ooo«f=!Off5 _ tlxo 
olxronnosomos tT*arxKf orixx into l>asi-olxroniatio i:xax*ticrlos^ 
and oast a-way tlio xxsolt>‘Ss fxi-ocl no tw, in sfxajxo of 
O3cyolxx*oxnatio ^^x'aixxxlos voitlxin tixo al>nxxdaxxt nxxoli^ar 
onclxylonx and a coi*tairx txnjrxl>ox* of nxiolooli- TH*' 
mcr*oasod jixioo |:>x*ojoot» as a v’'a<3nolo> and is folloxi'oil 
l>y tixo fix*st two nvxclooli, tlxo sxxlxstanoo of -wliiolx 
ilissolvos and stiff oxxs tlxo x^aonolio lic^ixid. !So tlxo Ixody 
oalloii an ‘ aooosonxo ’ is fox'njod. TL^lxoso xxno.loax* 
jxrooossos j^x-odxxoo a oi>xn|>loto ti*aixsfoi*ixxatiox> of 
olxx'oxnatin oonstitntioxx- JP't'cxxh tlxo olxx'cnnosoxixos of 
tlxo oax*lie»r matxxi'ation gonox-atioxxs all o>cyolxx*c»nxati<t 
fiax'ts aro ojootixil ; tixo>r«x ronxainH Ixxxt a j>xxx*o Ixasi- 
olironxatio snlxstarxo*' in tlics sliajxo of tlxo sxnallost 
Ixodios, '' olxx'oix^iols,’ coxxtiixxxixxfx irxto tlxo xnxxtxxre* sxx'^mxs 
x;\'itlx solid |>i'otootinj? liotn;! oajx oxx tlxo fx*oixt x><>l<‘. 
3?i*of. Oatonoy xxo^loots tliis inifxox'tant l>iolojtioxxl faot 
axxd inxjjixtos to mo tlxo statonxont tlxat “■ tlio aor*osoxxxo 
is fojmxt>cl as a sox't of oixxprnlxiixx froxn ‘ I< ai’yoolxyxixo 
ox* xxnoloai* Ixqxxid.’ ” 

X foar tlxat stxdx nxxtoxxxxlxlo ojxixxioixs xvill Ixo T*o£>oatocl 
in fxxtxxx'o, if tlxo j:»itfalls aro xiot jxoxixtod oxxt , to -w-liiolx 
stxolx intox*jx rotations of tlio orif?in axxd si^j^txi float ion 
of sifXOXTxrxatids in ax*o cl no. IVlany cyt-olofcists 

Txaso tlxoir 'wox'lcs on IVfovos’s |:>xxl>lic*ation, witlxoxit 
'vox*ifyin |5 its statomoixts of sjr^oi'nxatid ox'ii^in. ^ I 
xxTidortook tlxis nnj^atofxxl taslc, and tlxo rosxxlts "will 
l>o jxnlxlislxod xxs an ajxfxondix to xny txoolc, xv“itlx xnaixy 
dra'W'in#?® <^f xnitotio Ixodios transfomxinjj: into tirol^i 
Ixodios. l^rof. CiSatoixlxy ’wocxl<l lxoJj» to sxnootlx tlxo 
way for tlio solution cjf tlxoscs im|x<»x*tatj t cjnostioixs, 
if 1 x 0 wonld xindortako tlio indisf xoixsalxlo x'ox'ision not 
only of IVlovc^s’s, Ixnt also of liis oxA^n xxooo ixxxts on tho 
oxrigixx of s|xox'xxxatid strnotxxros and of tlxoix- tx'ansition 
into xxxatxxro s^^orxns. ' F'. V JK-mov'SK'?^. 

JPraprt-*®* Ozoclxoslovalcia. 


!r*aoif*. 'V'ls.x JXOVSICY writos irx liis oi'itioisxxx of xny 
roviow, Tlxo mitotic Ixodios of tlxo jxrc^jsfxorxnatids, 
xxot in tlio slxajxo of ‘ idiosoxxxos,’ Ixxxt as pocixxncxxiatod 
Ixodios, traxxsforxxrx into dol^^i Ixodios axxd ax*o soon 
ojc^otod fx*om tlxo nxicleax' ’wall iixto tlxo cytofxlasxn, 
xvlxoro tlioy disajxjxoar. ” TA-cro -no trct^rt^J'or-^^i.ctt'lo'n. 

of ct'n'y s^.hst€XT4,co ^^r^^o Gol^'i- Tlxx» lattor aro tlxoro 

iix tlxo fcx'tal ^onad, and caxx l>o, and Ixavo Ixoon, tracsod 
rigflxt tlxronglx spxorxxxatoj^onosis xxntil tlxey aro slon^txod 
o^. Trof. Vc* j cio-vslty is x*oconxamondod tc> try tlxo 
FColatcliov or T>a Ji’arxo inotlxods, or tlxo no ntral i-od 
xnotlxod on fx*oslx oolls. 

Sixxoo nxy ro-viow ’was nx*intod in USTATrunsc, X>r- Voixxoxr 
Has s^nt rxxo a ixajxor, T,.*o V'ac’xxorno ot ]’ax>j>aroil do 
^€>lgi daxxs los coliixlos ^onitalos xxxalos do otOTXfiCt^j^ 
^oolr, IflSTl, irx 'wHioH Ho 

sHo-ws tHat tHo acrosom*^-* Hoad is fox-mod away from tlxo 
jxxaLcloxxs and is only doj^xositod on tlio lattor xn tHo lato 
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afxorxnatid. THo aamo tHixx^ was sHiown Hy mo xriany 
yoars l>©foro in tHo ajpormatojo^noaia of In 

X.pO]pidof>tora, oacH aoroHlaat i(Ool|^i oloment) aoorotoa 
its o’wn Hoad on tHo nxxoloar moxxxHrane. THo nnoloxxs 
is not diroctly ooncomod. 

IMcxx-o rooontly JOr. «J an HirsoHlor Ixas sont mo two 
ixxxjxortant fxajxors ’wHicH sHow tHat tHo acrosomo Hoad 
may Ho stairxod Hri^Ht red in noxxtral rod •irxtrtM. Triitovm^ 
and oexm, ins, foZZo^we^ ctxxr-XTtff ‘its formxxt'iorx a«4Jay fro‘»vx- 
tfhs ‘txn^t€xin.ts€Z THo lattor doos not staixx 

xxntil tHo coll is moriHxxnd ox- doad. HixrscHlor Has 
’wox-lcod on a xxxxixxHor of mamnxals» arxd His flgxrrc»s 
sxxpxjxort IMo’v^os’s intorjxrotations <soo osjxcwially His 
xxxost x-ocont jxaxxor irx tlxo JZsit. f. JSslff, -a. ^rxiZer^ 
p>. 205, jVI>H. 1 , jp. 205, .A.HH. 2, for Oa-r^xa car*5aa/a). 

2>JotHirvsf ^xxbZxsh&cZ ixeifor'S JFrof, Vsfdovslc^'* s ** Jl^ivir^gr 
JVfa/iar,” o/* aince, s-xxjr> 2 :>o-rts ixis I aslc Him to 

stxxdy HirsoHlor ’s woi*lc, 'wHicH is tHo rxxost rocont 
jxxxHlisliod, and Has Hoon oax*riod oxxt orx frosH coils 
straiixod ixx Janxis ^^oon and nc^xxtrxxl rod. Tlxis -worlc:, 
and tlxat of IVTonixc^, also donxonstratos tlxat I^araf^s 
xxontral rod stainixx^ vac'txaomo is xxot tHo sxxxxxo strxxctxxro 
as staixxs Hlaclc irx l>a If'ano, C^xxjal, or Ciolji^i’s xxxotHods. 

W’^itH rofoi-onco to t-lxo nxain ]fxart exf ll>r. 'V^ojdo’V'sl(C;^*s 
lot tor. His nonxoxxclaf-xxro, lilco tlxat in soixxo 
** 3..iv''xnf2r ISrfxxttox*,’ * nxalcxirs it difticnlt to iindox'stand 
oxcactly w-lxat Ho moans. It is cox*tain tlxat Ixo 'wisHos 
to doclaro tlxat tHo acrosomo is ixx some -vx-ay of intx*a- 
rxndoax* ox-i|^in . Jf tHox*o arc* snHsidiary j»ai*ls of t lxis 
tHomo -wliicH I Hav^o xxxisnndox'stood , X am sc»rry. X 
1 . 1 ‘xxst tHat irx Ixis |xi*orrxisof I aj>|>ondixc Ixo -will j>ay soxxxo 
attention to tlio -worlc of X 1 i c-sclxlor, ]Vlorin<^, i3o'vx'<*>n, 
IN^atlx, XHfyrxxan, '\''oinox-, axxd to rxxy owxx stxxdios on 
X*a/'ad-xxxa, /^acjcoc axxd Jr^rr"xy>a/-a^. 

X'ixxxxlly, ’wHilo tHoi'e* is little* in I^rof. Vojdov^sH.’i-’s 
accoixnt txf xi lanxmaliaxx S|xormatO|JC<'nosis xx^nd aci-osomo 
forxnaticxn witlx ’v^'^liicrli T caxx xx.<jrx*cs** Ixis -ve-ox-H Has 

I xrov-idod xx stixrxnlxxs, axxd will nxxdonHtodly form tHo 
>asis of ixmdx fnrtlxc^x- worlc oxx tlxo jjroHloxns >vitH 
xv-HicH H<5 lias so lon^ Hooxx {xrorxi ixxoxxtly assocsiatod. 

- d. lXaoT<r’7'iF& < * Amflwrx’V'- 

Trinity Oollopco, 

X>xxHlin, .Inly 12. 


THo IVXo'vomont of Slai> in l^lants. 

A.i''’'n!:a tlio csoixclnsioix exf Ixis x-ooorit loc^tnro at tlxo 
V'ni vox-si ty of Vioixna, triir .1. < I^oso w'as Icitxd onoxx|?li 
to loxxd mo His instrnxnonts fox* tHx** x' 0 |xotition exf some 
of Jxis xxxoro irxifxortaxxt ozKfXr’trixxxoxxts xn tHx’s Tnstitnt-o 
of T^larxt lr*H v'siolof?;^'’ of tlxc* X^’^ixivorsi ty . A-s tlxis is tlio 
fix*st timo tlxat Ixis oxc|>orimoTi ts Havo Hoon snccossf nll.v 
x-ojxoatod irx a ICxxrojf xoaxx laHoi*atory, tHo follow-iixf^ 
x-osixlts w-Hiclx I oHtairxod w“ill Ho of intorc*st to roadors 
of JCATrumc. 

(1) f rx/ftiit^sirrtotZ CJorttr'txcZio'rt^ JFicrcordcr. THis 

in^onioxxs a|X|>arxxtns rooords tlxo oollnlar contraction 
in tlxo ixxtox-ioi* of tlxo jxlaxxt nndox* oxctomal stixxxnlatiorx - 
THo f>rincijxl«x of tHo irxstrxjxTcxont is oxetromoly sixnjxl*' ; 
tHo o3ctj:*orrxo dolicac'jy of tHo ajpnaratns Hoars tostimoxi>'^ 
to tHo oxctraordixxary slcill of tlxo Indian mocsHsJtxicians 
trainod at tHo Hoso J.nstitxxto. THo stonrx or otH«'x* 
orjc^an of a jxlant is {:xlacod Hotvroon a Hacod ancl xx 
movaHlo jxrixxxary lovor, THo diarxxotric oontraotioti 
of tHo ]plant nndor stirnnlation is indioatod Hy tlic* 
movomont of tlxis ni-imary lovor, w-HioH is fixrtlxt'ii- 
xxxaj^nifilod Hy ojptical moans, tHo t ota l 3 ma«niflcati<>ti 
jxrodxxcod Hoini^ a million timos. THo iHdjoation of 
tHo irxstmmont is not adSootod Hy naooHandksal dis- 
txxrHancos. 

<2) of OrdWnarsf 03Ctromc*J>' 

fooHlo olootxrio sHoclc -was sont tHroiayg^ Jtno and tlic* 
olant, HotH Hoini^ plaood in. tHo sawao oli6»Oftri^ oiremt . 
THo jxlant r-os^xondod visiHly Hy ia, on»tapaet>*oH to 
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sl^oolc 'nrli.ioln. weus li^olow i>He ■fcIajro»l:»olcl of xxi^ ]pojpooj>tio«>. 
"VVit>l:a. A ^-tiXTon^ox* sliook: 'blxo c»olluXa.x* oor».t/a*«fcOt>iozi. -wets 
*aaio 3 ?s© ijnL't)«»xi£i«» ; xTtxi,<ior ex<»c»fssi'V'ol;y' »t>i*oxi .45 slaocslacs tilxo 
oon^X'ia.otvilei »l(>ebS]ni:& 1b>ooa.xxxo olori-fc j af t>ox‘ a. sliort> 

tiiaaoo oo£U40<f -fco jresjporxd, ■|:>ojLn^ ofifoo-fcivoly 
oy ol«ct>x*i<2! <liwolrj.ar'g:o- i-fc i» c^ixi-fco oasy* t-o 

<>l:xat> "t-xio oox^tioaX oells •j y~» avory aeot^iox^ii. of tilno 
at>om aoci of t/lio laaf-joiTit airo folly aonaitivo, j^r-ovin.^ 
«- oon-t/iooify of ooxi-ti:*ax3t.ilo C 5 or*t; 03 e: ■fcfirox.x^fi.oo'ti "flxo 
of f-lxo ^^larx-fc. A. -wave* of }:>oi*i»1>ali:>io oon‘fci*aof>iorx 
**^'<*’y ■fclxixa «woo£> on.-v^’-ai'cl firoxrx tilxo y>oirxt> of stiimolatiiori.. 

<3) *T*Ik^ €>J^ TTlio follo'W'irx#?^ sf.r*il«irv^ 

03C|3«^x*iTxxoo't- alforci« ooo<.!liT«i v^o jf>i*oof t^lxalj iilrio xrxovo- 
xooot; of »af> i« o»»orxt:/ially oot:, a j>lriywi< 3 al l>of a j>lxysio- 
j^rocsos^. JS^ oo-fc T>ief»<»‘o of »fcom of .A. ri^i 9 ^h.i.rv'tJUTrh. 
'wi-fcln, a jpaix* of oj3j>o»ity*> l€iav'o« i« ^oitafoly fixcocl at> t>lxo 
ovi.t> oxxci io a ji^iooo of «|r>orx^o, f Jodor- e^coossivo dx’oxx^lx'fc 
flxo loavo« fall dow-ra, l~>o<50Tario ox-oxrxjxlod xxf> axxd ax*o 

wilt>od- A. fow dx-ojxM of oardiao *=if iroolaoti dilofo 

wolixfiori. of oam.j>lxojr ajxjxlic^d oix flxo «f>oix^€» f%i~io £ir 

*xlj>oot> a sfnlcixxpr t>ratxsfox*Toat-iorx. f'lio droofxod loavos 
ax-o <g|xxiciU:ly xrovivod ; flioy x-oax* tliom»olvoa xxp wii:*ix 
jjcx*e»af. xrafxidify, axxd >>oc*>ottjo fixlly e!r*oof ixx tlio ooxxt-ao 
of 2-3 xTfxio- 

<4-) AKTti'vy^, C7«://xy/ar- o/* 

'l^lx<% i>xirxxf>ixxf^ of «ar> l>y t H*’* ixx'ojxxxl^i v-o fi»»xx «9 ifc» 

oarly doxx»oxi«fi-af od I’jy tint- o|>fic;al Mi>Viy^^rxio^^afxlx. 
1 x 0 flow of sajx alox>|^ tlx€> t*t.OTn ih o1>soiwoVi to ooxxMi«ti 
a «orio» of ^ol£»aliorxi^. ’J'lxo ^xvxlwat-oi'y xxotivity i» 
'oatly irxc?x:*oase»d Ixy cix-xij<« wliioli otvHaxxoo oax*<liao 
i-t-xvity ixx fl»o axxirxxal ; it iw t^ixf t*c^l>lae 1 oji' ai-x'OMtod l:»y 
^fxt'osalrxi^ a^icoxitw* J.^xctra<*tw fi*or»x t-t-ii’tairx frxdiaxx 
axxt.» ixa^vo a fxot-orxt ixxrt\i€>X4<<:o oo t-lx«^ fjx’oj^olsivo 
-tivity of tlxo jxlxxxxt axxcl t.lx<’> r-txi-tliac* oc-tix-ity of tlxo 
xirxxal. T^fxia as-«f>oot of tlix^ it* i^zaf xoiii IxaHi t»ovx«od 
>rxHxdoxTal>lo lixtortiiat irt tlto iVI^*li<*al tVxc'olty of 'V'ioixxxa. 

(S) JVJt t>^ JSfX'/L> x'ti >S’/<^-r>x-v. It Ixa^ Ixooex 

loxx^lxt tlxat tlio rrxovotx*<?t»t of isaf* Im o««orxtially dxxo 
> fxxxalx fx-oxTEX Ixxdow lt>y r-oot- j.troMMtxx'ti axx<.l Ktxotiorx fxroxxrx 
txoxro txy tr*axx«f >ix-iixg? l<r*ax'ot=<. Tito faot tlxat tlxoxro isi 
rt ixxlxoxoTxt acst.ix’-ity ixx tixf' «tortx tt«olf, iixdo^xoxxdoxxt 
f tfioao ixx tfto torxxxiixal ox-|a?aixjH, i« oloai*ly doxxioxtstx-atod 
>* oxcjxorixxxoxxtsi oxx arx isxolato^l oox^-ox-od xvxtlx 

tifxxrxrxioal^lo v^ax-xxialx. Tito «ai> exxrx xtow Ixo rrtacio to 
<»xje oitlxox^ txf>xvax'<l» or* <lox\’'itxx'ar<l«, xxooox'dirx^ to 
itforoixtial atixxxxxlatiox* . 'I"! to Ixxw of dirootixjo xxxove*- 

lorit of aafx iwt tlxat it xxxox^<.-ts fx'orit tlio *>»tiTirtxilatod 
» tlio xxxxatixxxxxlatod ox- doj.tx't^M^tt'd r*oj^iofx. Tlxo oollxxlaxr 
i»‘<'ltarxietxxa i» Ixipflxly s=M^xxj«it ix-o, Ittoixx^ axitoxrxatically 
■<Ijti»tod for* «xxt>»ox-xrixxK tlxo xxroll -Ixoixxf? of tlxo jxlaxxt. 
i looal door'aeuwiorx or «tixr»x*latiorx rxxalsos tlxo sa|X 
Mjsl* to'wards tlxa doox:N»««od or *xx>ray fx-oxxx tlxo ovor- 
litx kxxlatodL r«|a5ioxx. tt i» ixx, tlxxM xx^ay tlxat olxorxxical 
>iil>Htan« 30 S atorod ixx orxo ro|ari<^>xx aro ooax’oyod f-o di»- 
urit. jxaxTta. Ely t>lxi» ixydratxlio irxoolxaxxi«ax tlxo jxlaixt as 
X wlxolo 'l>aooxxcxos arx orf^aaisod axxity, 

1 Itaxro soon Sir* *r. O, 13lo»o oax-ry oat tlxo oxc^xoriiaoats 
clt*«oril>od alxovOj^ aad oaxx oorxfina, siaco I Ixavo 
»^i|:H5ato<A soarxo of tlxoxa. xxdtlx Sir *3- O- 13o»o’» ajxjxaratxxs, 
tlia,t tlxo zrooxjtlts a^ro as Ixo Ixas dosox’ifc>o<l - 

H. IVTot^xsoa- 

Pflaxxx&oarxHysioloe^. Ixxstitat, 

Wioa,^ I,, X.Taxv«ar*sita.t, J axxo 20. 


PolaxrtaatJion of Soaetorod I^l*txt:-<iaaata- 
I'r wall IcrxoxKntx fxroxa. tlxa work of I3arUl«-, 

fttlxoxrer* 351-Spays aoattorod tliroxx^oflx OO ^y 

*ifiatt^»T* aro ooacxrxlafcofy r>olar*isod, in*osj>oottvo ^ of 
tlxo ol€»o4^rcm rwtrxadas Ixoxxxxd or safforw 

tlxo Q.'tOf yx, as tilio jrosalt of tlxo xxxxfxaot of tlxo 
quant ijxa aaoxx. £t>* Tlxo rooorxt discovery of »■ txow 
,^ f li^^t isoattox-ixxie; wxtlx altorod fxociaoaoy 
INATTjaxs^ May ^X l> xxxalcos it 

**«’«rtttirt 'wlxofalxor a Ixgiilxt-^ixtaxxtaxicx wlxxolx x» soattoxrod 
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-witlx dixaiaislxod oxxorgry ia loss jxorfootly jxolaarisoci. 
tlxaa irx tlxo ordiaary oaso. 

"W^o Ixavo iaATosti^atod tlxis qaostioa xvitlx sox?"oral 
li<J.axds l>y aaalysiagr tlxo woattort>d li^^lxt xv*itlx a sjxootro — 
^x^a-plx Ixayirx^^ a saitatxly orioatatod ISTiool jplaood ia 
ac*oxit of its slit. *l^lio rosxxlts olxtaixxod aro oxctx'a— 
Ordiaax-ily iatorostiag?, as will l>o sooa frora 1. 

rlF'i^g^. 1 (6> rojxrosoats tiKfj sjxootnxxxx of tlxo iaoidoat 

lij^lxt frora tlxo xaoroxxry aro. X^ig. 1 (a) rojxrosoats tlxo 
saootrxxxa of tlxo soattox'od li^lxt frora liqaid Ixx^aasoxxo, 
tlxo aofxor axx<l Ioavox* Ixalvos of tlto sytocrtroj^raax oorx'o- 
sjxoadia^ xrosjpootivoly to tlxo two jxria<;if>*d dirootioas 
of vi txratioa. It is sooa tlxat soxao of tlxx^ aow* liaos 

wrlxiolx ajxjxoar oxxly ia tlxo soattorod sjxoctnxax aro 
aotaally |;>olarisod axaolx axoro ooax |3lc^t<:'»l>' tlxaa tlxo 
liaos ^prosoat ia tlxo iaoidoat s^oOtrdra- lf*xxx*tltor, tlxo 
dogxroo of f>olax*isatioa vaxrios gpr-oatly fx*oxa liao to liao, 
soxao of tlxo ao-w liaos IxoiaK stroxxvgriy xxolarisod, otlxors 
oxxly vory r>ax-tially so. So lar^o aro tlxo cliff oroaoos 
ia jpolarisatioa tlxat tlxo rolativo iatoasity of tlxo liaos 
is c^xxito difforoat ia tlxo a^xpior aad lo-vror Ixalvos of tlxo 
sjxootro^praxxx- la tlxo oaso of axayl alc»olxol as wroU 
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<lB*ig:. 1 <o)) tlxo aow* liaos ia tlxo soattox*od sjpootxrara 

aro |r»olarisod to varyixxi^ oxctoats, aad tlxo ooatiaaoxxs 
radiatioix apfxoax’la^ ia it is also fxartially -polarisod. 

Tlxo stroa^ p>olax-isatic>a of tlxo xaodiflod lli^lxt 
soattoriaf; is iatolli^ilxlo ia X’^iow of tlxo aaalo|3:y wTltlx 
tlxo Oora| 3 toa offoot. Siaoo tlxo diffoxo^at raodlfijed 
liaos xroi>rosoxxt difforoat olootroaio traxxsitioas iaduood 
ia tlxo raolooxxlo l>y tlxo iaoidoat radiatioa, tlxo vaaryiaig 
oxctoats of tlxoir i>olar*isatioa axay l>o iatorjprotod as 
dao to tlxo o{>tioal arxisotro^xy of tlxo xaolooxxio XxoiajS 
vor'y difforoat for difforoat typos of dofoxraxat£oa« 
Tlxat soxao of tlxo iatoaso xaodiaod liaos aro polariaodL 
oAToa xaoro stroagly tlxarx tlxo arxxaodiflod liaos aood 
aot oooasioa surpriso^ if wro roxaoxaixor tlxat tlxo 
olassioal li^lxt soattorixx^ ia a liqxxid is xauoXx loss por- 
footly polaxrisod tlxaa tlxo soattorixxs X>y "tlxo raolooalos 
of tlxo oorrospoadia^ vapoar. If wo assaiao tlxat tlxo 
raodifiod soattoxda^ xs aa iaoolxoroat typo of x-adiat^oa»^ 
wo slxoald oxcpoot its iatoasity to l>o propoxrtioaal to 
tlxo doasity of tlxo Sxxid, aad its polarlsatioa to Ixo 
< 5 oaxparafc>lo witlx tlxat of tlxo olassioal so att oriag ia 
tlxo oox*x*ospoadiai5 oapoar <aot li«3^aid>. Tlxo^o oat- 
pootatioxxs appoar to l>o aot vory far froax tlxo tratlbi. . 

O- V- ItsJMLjAk»r. 

IC. S. KLaiSMisraMr- 

210 J3owl>aasar Str^eot, 

Oaloxxtta* «Jaao 14. 

]MoIocalar MEoasaromoats .lay Opttioa'ft X^oxroxr.'' ' 

IfoaaowTrao proliaxiaary oacpox^ixaoats jpox-forkaodt 
axoro tlxaa tw'O yoars a^o, X IxOf-vo aorvir 

optxoal loATor of prooisioa, XTory ‘*«^**taF**‘ ■ 

txoa, aad appliod. it to tofi^ <«»> tao Soodratay 

a stool-to-stool ocaxtaot witll. xrot^sea aftor* -siMBiMaarat^c^av ' 
aad xKrlxot^or tlxo tlxiolmoos of a mioa eiilxaat TrtMni 
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Cks ^rnr^rirk^ in. mnlivinl^ of tufue Tnoloonl«br 

Tiio lovor* lxeL&, an oi¥oot>ixr€!i lo3rx«t>l:a. of 0-033T on^., and 
oonsist^ of a Arortioal piooo of t^in st^ol »l:&oot; (abon't 
f om. X 1 onx, > -fco tvfio low'ojr e»d^o of 'wl:iioli tHroo ^iV 
diamot^ox* l^all-'fckoaxf n^s ^wox-o soldorod, not* C|nit.o ixx a 
TTlics onfior l>all~l>oann|^s re»st> on -tlxo "fc^vsTo p>olos 
of a p>ox*marxc»nt; fxoz’SO'-slxoo xna^not>» ozx.afc»lin^ t;}io lovor* 
to Ixo oonvontont-ly nxai x:\tai nod in oq nilil:>x'ivxm (ovon 
t>l^c>n| 5 >-i t-lio oontxral l>all is only- ^ znxn . oxxt of lino viritlx 
tlxo onto** onos^. 'I'lxo l>oanx of li^lxt, aftei* x-oflootioii 

f**oxn tlxo xniz'jroi*, foxMns axx imai^o (of axx illxmxinatod 
alit) at> afeont 123 om. fx'onx tlxe xxxix'x'ox*. Tliis ixxxa^o 
is vio’virocl tlxx'oxxjg^lri a Hilfucox* travollin^jf xnioxrosoojio 
^radnatod to T xxxin. (z*oad to 'i oV « xnm. l>y ostixna- 

tion). ^A. sotting oan l>€» xxxade ciOXisidox*al:>ly xxxox*^ 
aoonxatoly tlxan to tlxo Ixalf-'W'idtJx of tlio oontx-al l>**i# 2 clxt 
diffr-aotion l>and. (fcioo J^i-. Jixax-ton, JV-Iacf., 1012-> 

* 1 * 1 x 0 avora^o of ton coixsooxiti vo xxxicsx*osoojx»% sottin^s 
Ixad a xxrolxalxlo ox^x-ox* of alxont ttoVo nxxti. 

* 1*110 x*osnlts of tlxo tosts oxx a stool -to -stool oontaot 
slioxv tliat oontaot oaxi l>o x-ofioatod (xvlioix oarc* is talcon > 
to a^px'oxcimatoly ^ x 10“^ oxn, (T'lioso tosts liaves xxot 
yot l>oen fxxlly axialyso<l.> 

A. tliixx slioot of niic^a x«ras tlioxx jilaood nndox- tlio 
oonti-a’J lo^ of tlio lovx^x*. On tiltin 4 ^ tlio lovoi* and 
lotting it x-otvtx-xi oxi to tl»o xnioa, olxan^^os ixi x-oadin^ 
"wox“o olxsox-voxl xvitHont xno’vin^ tlxo xxiioa l>y Ikaxid. 
Tlxx-oo sots of oxcjioirixnonts -wofo jiox-foi'xnod. *ron ox- 
xxioro xxiiorosoojxo sottinj^s 'wox-o xnado txot'woon oxio 
xrnovo of tlio lovor and tlxo no xct, axx«i sixooossivo xrioan 
valnos wox-o stxlitx'acstod. (in two of tixo tlxroo sots of 
ol>soirvatix>xxs a ^x*ad\xal drift of tlxo roadiniajs Ixaxl to 

allo'W'od for.) *T*3kxo 32 difforonoos so olxtaixxod x^axif^od 
from 0*000-£> xnxn. to 0*43 xxmx. ('X'lio difforoxxoos ajxjxoar 
to Ixavo a jix'olxalxlo orror of tlxo ordc^r oV« xnnx.) Of 
tlxoso, tlxo 20 roa<lin|^s ixoloxiv 0*040 xnrxi. xvoro analysod 
for a i>oi?iodioity Ixotwoon 0*004 xnxxi. and 0-020 xnVn. 

A. of aixont 0*00743 xnm. w*as foxxxxd, its 

}prosonoo not Ixoiixg aooonntalblo for Ixy * olxanoo.* *X'lxis 
corros^ponds to an intof^x-al oKan^o in tlxo tlxioknoss of 
tHe xxiioa of alxoxxt 


0-000743 X 0-0337 


= 10-2 X 10 -« 


<Tlxe> xnioa usod -was wlxito and Ixiaxcal, Inxt txas not 


t>o on dofixxitoly idontifxod.) 

'i'lxis valno xnay l>o ooxnx>ax-od witlx tliat olotaixxod >>y 
O- l^anenxn Ixy axx IXL-ray motlxod (C/oxa/i^ejy 
I>. 288, dnly 23, 1027) of 0-03 x 10-» oxn. for xn ixsoo vi to 
or wlxito xnioa (Al^SialC 11 * 01 *). 

Tlxo 12 laxrj^or x-oadinj^s not inoludod in tlxo alxovo 
analysis do not contradict tlxo alxovo ostixriato, Ixot 
d<x not ;pfivo any xnoasnralxlo ovidonoo for tlxo jiox-iod- 
i<3ity . It is not diiUcxxlt to soo x*oasons 'wliy tliis mav 
1 x 0 tlxo oaso.^ 


■If' is Ixojxod tixat a fxxllor aoooxxnt of tlaosc? ojcjrxori- 
ments may Ixo jxrojparod fox* pvilxlication slxortly. 

„ . IV. IST. Xiojsrix. 

I*nysxos Hojxax-txnont, 

XJnivox-sity of Hoadinjj^, 

«Txxno 26. 


Ouality of Soil in Rotation to X^ood and Timlxor 

SufXfxly. 

I iXAVjfi road witlx farrexatt intorost tlio Inoid lottor Ixy 
Mr. lorlxx^s ixnd ox* tlxo alxov-t? Ixoaxiin^ wlxiola at>|xoarod 
Jnly 14, IX. 34. Wlxon rorxlyin« to Mr. 
Hxloy s lottor xn xxf dnno 2, X di#^l not rixlo ont 

tlxo x»ro<lixotion of xxxoat as ono soxxx-oo 
of tlxo food sxxpi>lios ixx Clroat Hrxtain, as tlx€» last sontoxxoo 
Ixoars 'witriOMs. i am irx a^rooxxiont w'itii 
Mr. IForlxos wlioxx Ixo sa>s tixat xnany of tfao forests nro- 
d-'ixoxnjj’ ooxxxxnoroial tixxxlxor ixx 6ixix'oi>o axo jtj^rowiniar on. 

3Sro. 3006, Voi., 1223 


ann x. xmnor 


C^Ttrciixs»i? 4:* 

soils -wixiolx ax-o Ixy no xxxoans jpoor. Rnt in man;;^ 
casos tlxoso soils -wexuld Ixooomo jpoor and doiBsradod if 
tlxo fox-osts w'oro out down, and tixo land loft oxcfxosod 
for a lonj^ porxod. Instanoos axro Icno-wn to xno in 
EJuropo W'ixoro xxxaj^niOoont ixardw^ood fox*osts aro 
oocuixyini^ a li^lxt soil of low” quality, as is ovidoncod 
ixy tixo agricultural land in tlxoir vioixxity. Tlxo lattor 
ax*oas onoo forxnod jxart of tlxoso fojnosts and pxroduood as 
fxno a tixnlxor. It w'ould now' talco a rotation at loast 
ixoforo tix oy could Ixo Ixroxx^^ixt into a ooxxdition to ixro- 
duoo tixo saxno qxxality tixnlxor. It is Icnown tixat aroas 
w^lxicix 'woro disforostod as lato as tlxo oarly yoars of last 
coxxtury now* consist of a vory jxoor af^rioultural soil. 

*X*lx<xso ixossossixxj^ a first-hand lc.xxow*lod^o of tlxo dis- 
fexrostation w'hiolx has ixroooodod ajxaoo irx ;ixarts of tho 
British ICxnj>ix-o ovorsoas aro w-oll aw'ai~«:5 of xxxxxnlxori^ss 
cases w’hox-o tlxo hojpos hasod on tho agricultural do* 
volojxxnont, to jxroxnoto 'which tho areas 'wox-o dis- 
forostod, resulted in disapjxointxxxont. Tlxo land, 'W'ith. 
tho lon^^ huilt-vxix Ixxxxnus layer and rcxsxxltinj^ fox-ost soil, 
'was a ^^ood fox-ost land j Ixxxt oxxco oxcixxsed soon Ixooaxne 
w-orthless fox- a|^rioultux*c. 

3Mtr. li’orlxos says, “‘a coxxnti-y cannot Ixotlx Ixa'V’O its 
calco axxd eat it.” We ate oxxr *■ cake * -vrherx our 
ancestors, se'v>*oral oenturies aj^o, out the forests, Vxoth 
froxxx the x-eal agrricxxltxxx“al lands and froxn tlxo trxxo 
fox-ost ones. *rho lattox- ha'vo since hooxx -w-oefixlly 
xniszxxana^ed, axxd IMIr. I«*orl>€^>s ri lightly fears tixat they 
-will not i>roduce coimxxorcial tixnlxor. Tho saxrxx' 
ajpixlios to maxxy of tlxo jxoox-or do^radod i^raa&ixx^ 
f3^roun<ls. l^lxxt this is no ar^^ixmont Justifyixx.^ tlxo 
forostox- soloctin^ a^ricultviral land, hox^'ovor poor 
froxn tho a> 5 ^x'ic\xltural poixxt of vievx' at tho xxrosoxxt 
day, and ixlacixx^;^ it xxndor tx-eo crops- I rei>oat f;r»at the 
xxxonoy, in A doxxsoly popxxlatod couxxtry liko Bx-itain, 
'W'oxxlcl ho more cox-r-oct.ly si'xexxt in ixTxpx*ov*in^ the food- 
produoinjsc lands, -whotlxor ox-oj> ox- xxxoat oxxos. Ixx 
parts of IKxxrojfxo tho ixnpro'V’orrxont of tho i^razin^ lands 
IS a xrooo^pxisod part of tho forest ofUcor’s dxxtios j it 
has hoon hrou^ht to a hij^lx lov’-ol axxd merits a close 
stxxdy hy fox-ostrex-s in Ox-oat Britain. 

A^m x-oK^ax-ds tho production of tixnhor, it may ho su^* 
jested that tho 3tato fox-ostor’s x-oal husiness in Britaxxx 
xs to sot to 'wox-lc to hx-in^ hack tho jxoor de^x’a<iod 
forest soils to a state in W'hxeh, xxx a futxiro rotatioxx 

they 'Will ho ahlo to produce oorxxxnex*cial tixxrxher -a 

heart -hx-oakin^ and tlxaxxkloss task for the i»resont and 
several fxxtuie jpfonorations of fox'estex's, he it axlmittod. 
But if -we are coxxsiderin^ tlxe economic positi-on fronx 
its hroadest viowi>oint, in the interests of the rxatioxx 
ixx the futux-e, a century or tw-o hence, this, from tlic 
jxrofessional jxoint of view, is the present chief dxxty 
of tho f^tato forester and a hax-ci one. 

Twexe ’WMrrjBca or* rxmjaE; Amricrr-iB- 


Over potentials proclxaced t>y JPiinxs of JHCyttroiS^en 
less than one JMoEecnle thick . 

tho course of recent w*ork irx the Bhysioal Jhahora- 
tory of this XJxxi vox-si ty on. hydxro|aren overpotexxtial at a 
xxxercury cathode, larfiiCo chajrx|^es of electrode i>otcnti»l 
'wore fouxxd to take place, arxd. considerahle over- 
potexxtial w-as prodixceci -with depositions of hydroj^erx 
corresponding^ to very much less tharx a monomolecular 
layer. It w«Us felt that these cxhservatioxxs -wero of 
oonsiderahle irxterest, as they sho'wed that, for t Ixc 
overpotential so ohtaixxed, any theoary reqxxirixx#? #3r*i^w 
in hxxlk (sxxch as a surface tension theory, ox* ono ro- 
qxxxrijcx^ a continuous him offering resSstancse to tJic 
current) -would he xxnt.enahle. 

Vl^e have since had the o pportmxi ty of readini? soto<* 
xxnpuhlished -wox-k l>y MLr. 1^. JE*. Bowden oarried out 
the Bhysical CJhemistry I.MSt>oratory ih Ottatnhridf?® wJtr* 
I>r, E:. JEC. Bideal. BLe arrives tlxe same oo»i- 
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olui«iioxi.et, ct xmt^ox* 3Pao-fclxoci- A.ltilxor-uye:liL 

3^o'wci€a:x'**i 'wojrJc m» -ve^ry xn\>clh» xnoxro comLj>r©!He®x»ivo AZici 
<3or».i>l4©tiO tJtieucx c>uur own, -wo lFoe»l o. fikooovmt* of 

o1>t.a.inodL mxdlor <li£Ec»Ton.t> oo nd i t>ion.» *na.y \>& 
in-fcorosti «k» oonfirmin.^ liis. *I*I:i.o ir©»n.lt>» etro 
a^loo cts. incl.ioebt>ii::)^ ncffemro of rrosicivta*! 

<ouxrrent>. 

In OTi^ wor-lc m. i>ool of c5«.irofu.lly f^vu^iiSioci anox-cm-y of 
&l>oix^ *7 etc|. cm. o.vca. wa,s used cua c&tilaodo, -fclxo ole»cti**o- 
lyfco ooxn^ nozrma.1 sxiljaHuric a.cici.. Aix* -weues dispaoliocl 
fjrona. cdl l>y V>oiliof< sunci cooliu-ipr under a. »fcrea.m 

olatttincd l->y dcct.jE*oly»is from -» |.>ortiion 
of t>ne £ua.mo solufioxx. A. very t/lioj'oxaiarlm diminat>ion of 
waa al>solutoly csscul^ial. A oxxrronii of t^lae 
^**^^** 10~'^ amj>- f*er sq|[. exarv. of cat>ixo<lc sxirfaoe vr«t» 

tnon i>«fcascd “to ^fxc xxaci*cvxry oat,f»odc fox* &, few 

miEXUfos tiO dcjpositi any st-x'ay xxxcrcxiry ions f>xat:' zni^>xt> 
fae in t-ixo solut>ion« .A-ftx^r ixx^ for a xninxxt^e or ■fc'w^o 

fixe elekotrodc wa*4 x>o«it,ivc to tVxc saturato<l calomel 
doctrode, tlxat is, its fi»otontial -was xxiore ^^xositive tliaxx 
tlie Hydro^oix olcctr-ode l>y nxorc tlaaix 0-3 volt. On 
l>assin^ a cxxrront of tliti* or<lcx* of 1 micro-axno. ocr so. 
cixx. to tHo xxicrcvxxy as catlxode, the x*isc of j^otcntial 
could l:>e followed easily witH a t>ot.cxxtiomcto.r. Over- 
;>otontials of 0-3 ox- 0-4 volt were j^rodxxced (tlxat is, tlxe 
electx-ode i>otexxtial oVxaxx^ed l>y 0-0 or O-T volt) wlxen 
loss tHaxi oxxe-eijacKtK of a moxionjolooular layer Had 
Hex’sn tlc‘jf>osit<^l - H"'x*ot*i x.l»o ixaXux-o of tHe time rise 
^'iirves tliero -wxsro ixidioat toxxs of o:K;y><eix Ibieixxg^ in- 
<*oixxj>letely x'lixxxixxat od , xx.nd it soorns' y>roHat>le froxxx 
t liis xxxxd x»tlxer oHsex-vat ions tlaat a still smallei- de- 
l*osition w-oxild jrivo rise to an overfxotexxtial uxvder 
iiieal exciwrixxiexxtal conditioixs. 

Uixless tlxe |atro»xx,test t?are was taHen to x*exm>ve 
oxyjyc^?'"* ovex*i»otential w-as pi*o<lucsed wit-H cxirrexxts 

^^o stxxall *xs tlxis i iKxstead, tl>o fa.miliar effecst of residual 
furi'x'fxt -was ol>sex*v<«i at t*. i>otexx*.ial rxiore |>ositive tHan 
tliat of tHe Hydro^exx eleotroile. 'Hxis was ovidexxtly 
tluo to de]>olarisation ljy dissolv’-x»d air. 

A. TL^. 3VloAxjr;,AY. 

XI>. I*. lVttct.x:-iOa, 


f^Hysics I*al:>orat<.>ry , 
XJxxiversity of I'xjxstxxania. 


Oorrelatlon . 


1 IST A-rtTn®;, Jtuxe 2, xxxxder tHe Ixeadixiii^ “ C'orrela- 
jMLr- I>ufton x-x*'fex*** to a jarx-ai>lxio inetlioil f«>r tHe 
ileterminatxoxx of a linear fxuxotioxx, froxxx 14 jxoints, 
vvHi<»H imxst He taJeen as Havixx;^ tl>e same weigHt, in 
tht-^ al>sence of axxy infornxatioxx as to tHeii- rx>s|.>ective 
woi-t . 

It is difficult to follow IWLx*. I>uft<in'“s ixxt'^tHod. Me 
i-*‘f**rs to tHe ‘ median of X,* w-itlxotit detixxinia: -wHat is 
l>y tHis. THe fijicux'e! slxows a vortioal dotted 
lm»', likewise xxneacfxlained , eaccofxt tHat tHore arc seven 
plotted '(>oints oxx eacH side. THe liixc seexrxs tHen to 
ha.vt* Heen draw^n at ran<ioxxx, cxcecj^xt tlxat tHe sarxxe 
nuinlx^i* of 2 >oixxts is foun<i oix eitHcr side. I3ut axxy 
)V'iMc>fA accuatoxne><f to i^rajpH. wox-lc <*an soe at onee tlxat 
tlu* liTke is "Wrongly j>la<.se<A : tHe |>oixxts on oixe side are 
a-- H. vvHole fartHer froxn it tHan tHe j>x>iixt.s oxx tlxx' otlxer 
«<if ; ixx otHor w-orxls, tHe line xlot's not ]^>ass at all 


amoxw tHo noixxts, , . 

H<'X4<it%rs jCSTArjrtrnJBS may He ixxterx>steti kxxow tHat 
'vhiU* tHex*e is no n'CMOcl to rxave x-ecx>xxi'se to tlxe metnod 
sexuaroH in sucH a sinxfxle case, yct_ tlxx^re is a 
tm*tho<j wHidx enaHles one to asccrtaixx faxx-ly acoxxr- 
lltc i>osition of tHe ^raj>H. ft is t.aucHy s 
-wAxic^H yields in a few* rxxixxxxtes, in. tins case, tlxc 
^•'Uuition — O-TlStir. THis line tlxrougH 

xif rtic pfiyon ^ 7 , sk 3, axxd */ ^ ^ 

Jt >.atisfloB alao Mr* 3t>nf ton’s criterion, as it Has sue 
l^nritK c, eadat aida« i>nt ^lexrxc^ sixow-s tHat xt is a far 
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Hotter solution, as it is nossiHle to ‘ 'fxair od ’ tHe jpxoints 
so tHat tHe noints of eaoH x^air are vexy- nearly syanrnetri- 
oally distriHuted witH respect to tHe ^prapH, wlxicH is 
not possiHle writH tHe p^rapH given Hy IMr. l^ufton. THe 
points Helo-w tHe line ax*e, exccept one, mucH nearer 
tHan tHe points situated aHove tlxe line, as can He 
verified Hy dra-wixa^ tHe line representing tHe aHove 
ec^uation , 

OaucHy*s metHod appears to He practically un- 
Icnowrn among pH ysx cists and engineers. It applies to 
fxmotions. of a HigHer degree as -well. A. deserx^xtion of 
tHis nxetHod for tHe detexrmination of tHe ooxrxstants of 
empirical formula will He found in Jg7TifF'inecr for 

Slept. 13, X012, p. 2fi7, witH applications to functions 
of tHe first, second, and tHrrd degree, completely 
-worked out. 

It is easy to go astray wHen drawing a line to suit 
points so erxratioally distriHuted as tHose in tHe 
ere ample selected Hy Mr. I>ufton, and a metHod -w’HicH 
enaHles one to oHtain tHe eq^uation witHout fumHling 
is xnvalxraHle in sucH cases. 

M:. E. JT. O-nKTcrav r>»s MaAV. 

40 Westmount Moad, EltHam IPark, 

1.4ondon, S.E., June 24. 


THe Arc and Spark ISpectra of tHe Xialoigtene- 
Tw-K issue of JN'ArmaB: for June 30, X02fi, contains 
a very interesting note from I>r. I-aporte on tHe arc 
spectrum of cHlorine. THe reader w^ill, Ho-wever, He 
sux-prised to finil it stated tHere tHat tHe separation 
of tHo cHlorine lines into arc and spark lines Has not 
HitHcxrto Heen accomplisHed, reference Heing made to 
Kayser’^s “ MandHuoH,” vrHioH lists tHe two types of 
lines togetHer indiscriminately. 

So long ago as lOllS, KTeltHorpe sHowed (^sfro- 
^Hx/Rxct€Ml' mJ €yn*r't%,cil ^ vol. 41, p. lfi> tnat tHe tw^o sets of 
lines are qxjxite well distinguislxaHle Hy tHeir different 
HeHaviour in a condensed disoHarge. IMLore recently 
!•. and E. MlocH (.<4.nnoAes c£e vol- 7, p. 20fi» 

and vol. S, p. 307 ) Have given a complete separation 
of tHe arc and spark spectra, as well as a division of 
tHe latter into spectra of tlxe fix*st and second orders. 
THis division Has Heen effected not only for cHloxrine, 
Hut also for Hromine and iodine ( C? orapiss r-endua, 
vol. 180, p- 1740 ; 10215 ; and vol. 184, p. 103 ; 1027). 

W^e may add tHat in tHe meantime a tHird order 
spark spectrum of tHe latter metalloid Has Heen found, 
well developed in tHe ultra-violet, THe data Have 
Ixeen excamined, and Have already led us to a recogni- 
tion of sonxe fxmdamental terms in tHe spectrxrm 
13r U. I.»or» Er-ooHr. 

EuoIbzc^s: Ex-oon. 

Eoole ISTormale 3ui>4ferieure, 

Ear-is. 


THe Carrec»r P*lasH. 

I'M sonxe localities tHe green fixxsH at suxrset is Hy 
no xneaxrs so rare a pHenonxenon as migHt He inferred 
fx*oxn Trof. Wood’s experience on. tHe ufVtlantio Ocean 
and fronx. tHe letters of some otHer correspondents 
of 5*lAnjaB;. Mere in SSoxxtHexm Oalifomia in tHe last 
tw^o years, I Have seen tHe fiasH many tim^s ats tHe 
s\m Has set over tHe Eacifio Ocean, or over tHe Santa 
Moxxica Mountains a few miles west of our residence. 
Oxx one oocasioxx M!rs- Eamett and I HotH saw tHe 
fiasH €xs tlxe sun saxxlc: HeHind a dense cloxxd £ and at 
least oxxce I Have seen tHe colour of tHe fiasH cHange 
distinctly from green to Hlue or Hluerl^i^een Hefcnra 
disappearance- S. J* Hl^MPMsriSRrac^ 

ITmversity of Oalifortxia at -.Angelc^ and 

Oalifomia Institute of TaoHnolcigy^ 

^ - May 30. .. . . 
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Oance** F^rotbleixis. 


HjK Iixtioncx^tiioixcLl ^CJonif^^roxxo© on Oancoir 
£LrT'ei.n^od loy i^K© :Bi*i-t-is>i E;xni>i3Tes Oa.no©jr 

Oo,TOj>a,ign w'a.s Hold in I-*on<ion on Jnly 1&-—20 
ma.© xnomings ■w©r© <J©vot>©cl -fco ©©ctioneul m©©t>in| 5 S 
'a>nd disonssion© &!> iili.© Ivons© of tsla© iRoys,! Sooiofjy 
of IMTodicin© aund a-f flife . Oollojz:© of 3Sfnx-sin^ n©3ct> 
door ; in -felx© a.ft>©rnoons visilr© -vnrar'G x*®*'^*^ va^rions 
]aosx>i't>£^l£^ a.nd o-fcla©r insfif ntions, x^,^H©r© mor© 
X>ract>ioaJ. domonsfra.'tiions 'wor© ^ivon. _ l^oro^flva/n a. 
fmndrod dolo^afios ©am© fr onv 1 . 11 © f^rifisli Kmjair©, 
naos'b 3Exirox><5^Tt^ ooxxnfcrios, tiVi© XTnitiod Sfafoa, Civina, 
and «Tax>«»'n, and naor© -t-iian f.'wro Ivnndrod from 
HSirifisfi instifinfions- 'X'la© "wlaol© ocoasion '\;\'©n'fc off 
v©ry 'w©ll. lf> is imx>c>ssilalo fo giv© any" ©om'|>l©f>o 
acoonnfc of "tlx© x»roo©©dinj 5 S : w'© doal only nrit:.!! a foxv 

-fcoi>ics of mor© g©n©ral int:.©rosf- 

JVfor© t>laan 'fcxv'on-fcy years ag^o, IBasHford and JVtnrray 
sHo'W'od fHati a malignaxxti fnmonr of ©x>ifii«lii^»». (car- 
cinoma), jaroxvagatcd -by being f/ransjpl anted from 
xnons© fo mons©, miglif> occixsioTvally cans© fb© 
normal conn©ct>iv© fissn© in contact xvitb it to tab© 
on tb© cbaractors of a malignant tnmonr and b©conx© 
a sarcoma "witb tb© cbaraotcristic cajvacity for 
indefinit© and indexx^n^dent grow'tb - It seemed 
evident tbat sonx© substance must jvass ont from, 
tb© carcinoxna colls to indnenc© tb© adjacent con- 
nective tissue cells. ^A.11 attemjvts, bovreyer, to 
denvonstrat© snob a substance by inoculating ex- 
tracts of carcinoxnata and similar exixeriments were 
uniformly uxxsucccsssful until, in 1012, JE^ous and 
IMuirpby found several sarcomata of foxvls in "wbiob 
tbis carcinogenic substance "was so stable tbat it 
could be extracted and studied at leisure . A. 
number of similar tumours bav© since been found 
in foxvls by otber observers. 'Witb most tumours 
transmission from animal to animal can be effected 
only by tbe transference of live cells ; tb€>so Xtoxis 
tumours eaxx be transmitted by ground -ui> cells, 
dried cells, and by extracts vrbicb bave been 
filtered tbrougb x>oroelain so tbat tbey contain no 
recognisable remains of cells at all. 

Tb© activity of tbes© extracts, in 'vrbicb tbe 
active agent bas a bnxited stability and persistence, 
in inducirxg xnallgnant tumours in fresb fov^ls is 
conditioned by a number of factors -wbicb are not 
clearly defined and about "«rbicb tbere bas been a 
good deal of difference of ojvinion and exj>erience 
in recent years, since Oye revived interest in tbo 
matter by bis fresb interpretation. Acidity, 
aUacalinity, mecbaxxical and cbemical injury, etc., 
bave been found to infiuenoe tbe result ; jvarticular 
interest attaches to tbe action of extracts of otber 
tissues xvbicb, it appears, nxay bave either a 
favourable or an inhibitory effect - 

Whether tbe active agent in tliese extracts can 
fairly be called a vix*xxs depevids to a coxxsiderable 
extent on wbat * virus * means. If it connotes an 
organism capable of independent life and multiplioa- 
tiop of tbe same order as is enjoyed by most 
ordinary bactex*ia, tbe evidence is distinctly against 
tbe Itous tumour being a ‘ virus * disease, and at 
tbe Oonference, X>r. .1- ]B. IMEurpby, of ISTew York, 

J?^o. 30efi, Vot.. a22J 


brought forxvard further observations which mLake 
it scarcely possible to believe in a * virus * inter- 
pretation of tbe facts. He showed tbat by 
differential precipitation of Hous txxmour extracts 
by electrodialysis (or simply by acidifying tbe ex- 
tracts) tbe w-bolo of tbo active agent could be 
separated. It appears to be mainly or wlxolly a 
nucleojvroteid and can l>e dissolved and repreoipi- 
tated repeatedly without; losing its aeiivity it 
still produces tu in ours in fowls witb great regularity, 
axxd can also be fouixd in tlx© blootl of fow^ls vs^'itb 
developed tumours. 

rPho isolation of tliis active agent, is tbo logical 
secjuel to Hasbford and MuxTay’s exjxeriments. It 
bas been jycts&i\y\G because tbes© particular^ fowl 
tuTnoux*s contaiix tbe agexxt in sixcb a xornx tbat it will 
tolerate experimental maxxipulatioxx. 

Such exporimeixts invcjlve tbe xxse of nxaterials 
derived from axx existixxg cancesr : tbey xnay ex- 
plain bow a tumoxxr involves ixeigbbouimig cells 
in its mad career, but tbey do not xxecessarily throw 
any light on boxv a tuxxxoxxr oxriginates d© •n.cyvo. All 
tbe available evidence is against; tbe idc^a tbat tbe 
active agent spireads from one ixxdividual to another, 
and it is in coxxxxexion witb tbe popxxlar idea tbat 
cancer may b© * catching * tbat tbe use of tbe wox*d 
‘ virxxs ^ is practically xindesirable. 'The outstand- 
ing piece of progress ixx r€?ispect of oxxr Icnov^-'ledge 
of tbe origixx of fresb caxxcex*s, 'wbicb xvas deal^ "wifli 
in a variety of w^ays at tbe Oonferexxcx^, is tbe 
cumulati'V'e realisatioxx of tbe importance of^obronio 
irritation and ixxjury and tbe progressive implica- 
tion of tbe products of buimt coal as tbe xxxost 
effective irritants Icxxow^n. 

Olinically and epideniiologioally, instaxxces of tb© 
relation bave multiplied steadily during tbe last 
fifty yeairs z tbe kaxxgrd cancers of tbe belly W'all ixx 
ICaslxmir, tbe cancers arising in IC-ray bums, and 
tbe appearance of mule -spinners’ cancer in l.*anoa- 
sbire, are practically human exjxexTLments on a big 
scale. Tbe recent increase in cancer of tbe Ixxxxg 
was the subject of a special discuseion at tb© 
Oongress, and everyoixe looked for tbe^explanatioxi 

in some new' sort of irritant ^tbe ixxfixxenasa of 

1Q18 — Ifi, tarred roads, motor fuime» and oil, 
cigarette smoking, and w'bat not. It is becoming 
easier to understand "wby tbe great majority ox 
buxnan cancers occur in a limited number of places 

ixx tbe body ^utems, breast, and moutxi , 

stomach, large intestine and reotirm. 

Wbile, tbeirefore, tbe importance of irritation was 
fully recognised, tbe influence c»f tbe qi^nalities or 
tbe irritated tissues (i.c. of tbe constitutional xac'^xr) 
w^as illustrated by IMULss IMCaude ^lye’s awcH»unt of 
mice in Obioago. selective inbreeding sbe has 

on one band so intensified tbe ten^<IeflnLcy 
cancer in a . given environment, an<i on twbe otixor 
band so eliminated it, tbat sbe bas two groups 
of axximals in xvbicb almost all* and scasroely f***^;^ 
respectively, develop tusnonjnsb 
of devoted wcKrk sbe bas sbowtk. tbat tbe 
of frc»sb cancers is partly dependent on berxta 
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Axto-xtst? 4^, 10SB3 

-wlaioH is soloot>i"<r« q'u^ octxxoor 
is «k>t> ^x^esel3.'b not> pxrs,otiiss<i laacwci, sjci^cl xix liia-naa^n. 

«»3i;:£>€»rienoo Jh-CMrodity is 3Bii.t; wit>l:i tili.o 

sa^scko ixi.<i\i.<5€sm.c>n.'fc ±xx tJKs avclv of irj7itia»t>ic«i , sona.o 
■j>sojplo SrZH3 Ti.c> ciouLlr>ti ncioro "fco ciov©lo5> ii^xixLOTti.r« 

ijlxSrZiL oi>li€»rs. 


^NFo oixc» s'u.ooooci<3<i oleja,x-l>r ir*. roT>**o<iixoiixjac -felxie oxc- 



Off tiHo s]k:iri. ooxi.l<l toe? j>ro<iixoctxl fairly irefgxilarly l>y flxo 
aixcl I*€5x*«ist^rxti af>plic5a1:.ic>n. of -tax* l^o mioo. 
oiilrxor aTxiraexls it/ is xixor-o ciiffioiilti, aTxcf owo ono 

ad vaxxoo irx oixr tcnowic^xlgcs of oaxucsor tvo t>lxit* 
pooixlxar sxxsoopfiilxilit/y of inioo Just- as 'W'o 
axxot»lioj* t-o t/fxo oaca^gorat/iori. of tlxo aofivo a^ernt^ 
i>y t^lxo !F?/OUs "txAro ours - CTreixx^ral prxivoiplos aro oft>on. 
rovoalod lr>y sjxooial iirstanoos. 

*I*lxis i^roat- disoovory is iru portaut. iix marry 'vrays. 
f t> put- iirtio t>lxo Irarrds of 03C|.>ox'iuxoTrtors a ruotilrod of 
l>roduoirr^ now oarioors at- will. XJsirig if to tost tiro 
oaroirro^^orxio pJrolX'^^tioM of various irritauts, tlxoy 
liavo fouud til at ooal produots Ixavo air olfioaoy 
wliiolr sooms to uixiciuo : tar aud soot and 

tutuoral oils axrd various ^>i*o|>aratiorrs xuado from 
tlu^iu all ooiitaiii soirix^tliinp; (^wliiolx lias uot yot 
la'oix prc.M^isc’rly idoutifiod) wHiolx oausos oauoc^r mox-o 
or loss reia<lily iu mioo. Wc*. Have* lioro tHo o:x:pc?ri- 
iiioirta! V€3frificratix>ix of tlicj- assixriatioxx i^oeo^uJisod 
l<»ixjLj? a^o irx oHirrxix<''y-swoo|i’s eixuoc^r of tlxo sorotunx, 
£iii<l irx sxxoH statistieo-pcixxjjcraplixoal irx<t as 

tlioso of JVlr- O. JO. C^iroeirr, wlio eloarly worlccxi out 
t lu* oorxixc?xiorx Ixotwooix exxixoer atxd Ixxxrixt ooal witlx 
n layman’s ont-liiisiasiu aticl <‘oi»iiiioix sotisi-, *’riio 
<*iiso af^alixst soot/ Has C’.oitK* to l>e jx very strong oiio. 

If oarxoor x^arx l>o ][»ro<iue‘X^d liy irritatioix, it is 
i-<*ii.sorxal->lo to assume tliat- tHe ac!t-ivo apcerxt Has 
<>r*i^ixuxt/e‘<l iix tHc 3 iri'itxxtxMl tissux’ss. It is Hnoxvix 
ffotxx a variety of ovixlc-xxx^e tHat tHo proclxxots <if tlio 
uutodi| 3 fosti€>n xx-HioH detad ec'lls uixdx'X'i^o iix tHo l>ody 
t-tiiiiultxte tlxo ^j^rov'tlx of ox^lls, aixxl tHat tHe tissue's 
of *‘iul>ryos are j>art ioularly rieH iix tlicrsi-. j:p-oxvtH- 
pr« >motiiXf 3 j sxxHstauoos. TI^'Ho im platxtatioii of om- 
i>i\'oixicj oolls into tHo Vioxly of aix aixiiixal of tlies 
saiiK^ s|>ooios doc 3 » not ^^iv^o rise to a tuxxxoxxr. Uut, 
a.-^ < 'arrol sHowod, a positive result may oooasioixally 
bf <.»|>tain€ 3 d if to tlx <3 masHod-up oruHryo a littlo 
ar^iotiic or indol i« added, vx^-HioH also l>y itself would 
Ix' iiioffooti VO- ‘Tlxo noxLt sto^i in tHis soc^uonoo also 


Tix<^ International 

Fi fomrtH Ocmoral AssonxHly of tlxo Intor- 
-■ national JEtosoarcH. Ooxrrxoil was liold at 
Brutal ‘Is, on jjB^riday, duly 13- IM- IHcard, pj*osidont 
^ the Oounoil, ' presided, and tlxo mooting; was 
Ixy dolog^atos from most of tlxo coxxn trios 
a<llKritxj 5 ^ tlxo C3ounoil. A mootiixg; of tHo 
^«H*uiivo oommitteo trad l>t»on Hold on tHo previous 
HtHitu‘^day. THo report of tHo gfoxxoral socrotary, 
Nir Artliur BoHuator, was pr oeontod, and a numHor 
^t^Holutione adoptod* THo report sHowod tHat 
th<* oonolrU9ldn of tJfxo eactraordinary goxxoral 
““selmM: in. Oisaoio -tto® awsrv>ta.r-y iithd tiaU&x% 

No. 3€>e», Vx^. %22} 


oamo from X>r- M.urpHy at tHo Ooixforonoo- 3do 
announood tHat Hy troatin^ tHo tostiolos of normal 
fowls Hy tHo samo tooHnicjuo tHat resulted in tHo 
soparation of tHo aotxvo agcoxxt from fowl tumours. 
Ho Had oHtainod a preparation wHiolx oaused malig- 
nant tumoxxxs wHoxx inooulated into fowls. T~>r 
JL«oiteH also stated tHat Ho Had fouxxd tHat extraots 
of panoroas woro singularly offoctivo iix aidixxg tHo 
action of tuxnour oxctracts, axxd tHat on one ocoasioxx 
Ho Had succoodod in producing a tuxxxoxxr witH axx 
oxrtract of normal pancreas Hy itsolf. 

THoso romarHaHlo results of course rec^uire con- 
firmation, Hut tHoy are not unexpected, and follow 
naturally froxn our previous Hnowiedgo. THcy 
suggest tHat tar, for example, uxxmasHs an active 
agent wHicH is xxormally present in an ineffective 
for XXX or is Hold in cHoclc Hy tHo resistance of tHo 
txssxies. It may Ho tHat tHo active agent arises 
(or is let loose in axx offoctivo forxn) in tHo Hody as 
tHe result of coll injury and degeneration mucH 
more often tHaxx w-o conxnxoxxly suppose, and tHat it 
fails to give rise to an oHvious cancer eitHer Hooauso 
ancillaxy sul>stances are aHsent or Hecause xnHiHz- 
tory suHstanoes or processes are present. *X*He 
^>ractical proHlem of cancer preventioxx may perHaps 
He nxore fruitfxxlly pHrased as, lA^Hy does not every- 
Hod y Have caxxcer ? ratlxer tHaxx as, 'WTxy do some 
people Have cancer "? 

THe only otHer point rec^uixing mention 'wHicH 
oamo out clearly at tHe C"5oixgjress is tJxe suHstantial 
practioal advance wHicH Has Heeix xnade in treat- 
xixent l>y radiurrx. J^y dispersing tHe radiunx 
tHrougHout tHo sxxl>staxxce of tHe tumour axxd in its 
xxeiglxHourHood, axxd Hy using sxnall doses for long 
txixxes rat Her tHan large doses for sHox^ times, tHere 
is no douHt tHat a good many cases of cancer can 
He cured, and xxxost material alleviation can He 
secured in cases wHicH Have progressed too far to 
stop. At tHe saxne tixxxe, tHere is no Justification for 
.any tallc aHoxxt surgery Heing eliminated. THe 
present i^irice of radixxm seems to need soxne Jxxstxfica- 
tion. i-fow it operates is still not xxnderstood. THe 
radiatioxxs xnay act Hetter tHan otHor differential 
Hilling agents '^Heoause of tHeir nature or Hecause 
tlxey iixxpinge continually upon tHe tissues witHout 
Heiixg too concentrated at tHeir point of origin z liHe 
otHer Harxnful agents, tHey Hill tHe cells of tumouxrs 
more easily tHan tHose of norxnal tissues - 


R.€£se£xird:x Cotmcil- 

stex>B to inform tHe nations conoexTcxed of tHe 
unanimous decision to invite Germany, Austriia, 
J-Iuxxgary, and Bulgaria to Join tHe Ckxunoil, and tHe 
UTnioxxs attacHed to it, 

Austria, Ifungary, and Bxxlgaria eaoH possess an 
Aoademy, wHicH is tHe recognised autHorlty in 
scientific matters, and invitations weace sent to 
eacH of tHese ; at tHe same time tHeiar «3tiplomatio 
representatives in X/«on^on were infcnrxned. Xn tHe 
case of Germany tHere is no single 

Academy- THe f'oxeii^n Office in X^ondon was ocnx- 
suited, and Hy its ad'^^ce an invitation to Joan was 
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■fcHesv cietsi^xio<i r fox- tiimfoo*- ^incl £iiel, tilxose rloftir- 

€i.l:>Io dPox* y>iivsica,l ja,Ti<.i oli]:iAett>io x'o^a-sorxs, focldlor «.txcI 
'fcJx.oso Tnoiro STi.itia.l>lcs for oial-fciv^^tdoM . 
<3n.o of flxo motafi i:>i*oixi.isin^ Iulx^os "W'O'u.lcJ l>o t>Ho }x.£i,xxd> 
in.^ ovojr of ooirfcstirx t>ra,c-tfis a.cl j oixiimi;? Arilla^os for* 
ooiitrol l>y -fcliom. nindeT' oox-f^tirx rosf/T*icsf ioixs . 

Tiro clra.jr'fcor* ort irrigaut^ion orinmora^toss flro ^rro- 
Joof« atli j>irosoxr't> Tboin^ clovolojpocl ixx tlio difforoxxt 
j>r*ovin.oos- l^'^or -tlio x'ost>,d:>lio IxTri^af-ioir Oommi'fcfoo 
of 1 tK>3 is sfaf ocX -fco liavo -troafocl a.11 a.sx>oof s in sxxolr 
a. oomjprolionsivo marmor* 'fclia'fc no fiirflioT* xn<j^«ir*;y" 
'W'as oonsicior*ocl n.ocossar* 3 r. 

C>oTnmnrnoat>ions ancl marJcofin^ aro ajxjrro- 
I>i:*iat>ol>^ consitiorocl -fcoj^oflror in Olrajrtor xci. Tiro 
ofL>onin^ fHo oomifr^^ l&as liacl flio off oof. of 

infrcxlnoin^ mono^r or-ojis, f.}xaf> is, filroso for salo 
in jrlaoo of diroof; consnm j>f>ioxx. JEvidonc^o slrorv's, 
lior\"^ovor, f-Haf; fhoro Has Hoon a doforiorafion in f;H.o 
oJiaraofor of f.Ho ro*x<is dui'in^ roc;oixf> ;>roars ; and 
on f;His aoooxinf; f-Ho O^ovornmonf of India lias 
insfifixt-od a J^.oad T>ovolojmronf; Oonxnxiffoo . linf. 
f;His ax>i><3ars f^r doal j>rimaril>^ rvif-H. f.Ho ai*f>ox-ial 
roads, and filio CVimnxission a^ain urj^os fHo imjrorf.- 
anco of f-Hoso loadin^^ fio t.Ho villa^os, sooixxg in 
f>Horn a road^ znoaxxs of st/imnlafing villago iHongHf. 
Xty liring^ing f.Hom iixfo olosor connox:ion 'W'if;H f.ixo 
t>ow"ns, 

-A.lf.H.ongH frH'o .A-^pdonlf>\iral I>oj>art;inonfi Has dono 
xriooH fo inxj>rovo f;Ho qnalifiy and inoroaso iHo 
<iixaxxt.it.;v^ of f;Ho onlf.ivat/Or’s j;>rodij.of.s, oomi>ara- 
f-irrolv lif;f;lo sooms f;o Havo l>oon dono f-o onaHlo fiHo 
■prodixoor f.o i^of; fHo fnll ad^axxfa^o of t;His. IVfarlcot/S 
aro nuznorons in Xndia : for 03cainx>le>, in IBiHar and 
Orissa tHoro aro p>rinoii>al and 2i324r xninor onos, 

and inrioH informafion Has Hoon HroLz^^Ht; f.ogot.Hor 
arxd oollafod Hv fHo Oomxnission. Jt; sn/^^osta, 
Howovor, f;Haf; a ro^nlar sarvoy of xnarlcof;s sHonld 
Ho f.aHLon in Hand, and f-Hat; an orc|rort> max*Hot.inj 5 
offioor sHonld Ho aff;aoHod f>o oaoH jirovizroial a^j^ri- 
onlfnral dox>art.monf;. JK. fnirbHor af.t;oTnx>f' sHonld 
also Ho xnado fo standard iso tHo 'W'oigHts axxd 
xno*i*sxxros tHroxxgHonfr India. 

Undor finanoo, land nxorfgaj^os aro somor^Hat 
fnlly coxxsidorod, and tHo imjxorf-axxco of faoilif-atin^ 
rodoxnjition witH-in a roasonaHlo jroriod, sa^v tw^onty 
yoars, is ixxsisfod oix. THo Oomxnission resol v os 
tHaf. '* f-Ho groafast liojio for f-Ho salvation of tHo 
rxxxal masses from tHoir orxxsHing Hnxxion of doHt 
lies in tHo i^roxvtH and spread of a HoaltHy and n^'o!!- 
ori^axiisod co-oj>orati vo movoxnent, and looal ^?ovox*n- 
xnonts sHould, tHoroforo, ^ivo tHat movomont all 
tHo onoonragonxont possiHlo.’* 

Oo-oporatixiix is vor-y fnll^r disoxxssod in OHaptor 
acixi., and tHo roxn arHaHlo advanoo xnado in rooont 
tixnos is indloated Hy a taHlo sHowinig a qnadrnpling 

of credit societies dxxrin^ tHe past eleven yeairs 

froxn 1 €5,0110 to 00,101 , AvitJx a liHe rise in tHe nnxnHor 
of momHors and a somevirHat ^jreater increase in 
C3ax>ital. “ WHex*e tHe movement is 

strongly ostaHlisHed, tHere Haa Heen a i^eneral 
lowoiing of tHo rate of interest oHar^ged liy mone>r- 
lenders ; tHe Hold of tHe moneylender Has Heen 
loosened, -witH tHo rognxlt tHat a m.arlced cHaxxj^e Has 
He en HroxagHt aHoxit in tHo ontloolc of tHe people-” 

THe formation of ixoxx-omdit sooietios (sncH as for 
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seed, manxxms, cattle insxx ranee) is 

xxatixrally a later ^i^oxvtH ; tHey are a mxxoH more 
diOxoxxlt proposition, Hecaxxse of tHe xxeed of Hixsixxess 
capacity and exxpeirt axivice. THe fijpxres ^iven in 
tHe saxno taHle for tHe past eleven years sJtxo'W an 
increase from 5>0 to 2133, v»"itH a mxicH greater rise 
in tHe nximHer of xnemHers and a still f^reater rate of 
increase in tlxo anxoixnt of cax>ital involved. THe 
Oomxnission records its opinion tHat single purpose 
societies are to Ho mxxltiple pxxrpose 

societies . 

In C?Hax>ter :a:;iv. tHe Oommission retxxims to 
“ THe Villa#?e,” axxd deals comproHorxsively witH 
saxxitax'y axxd xnedical matters, and especially witH 
tHe various a^oxxcio.s, official and non-offxcial, for 
tHe improvement; of tHe amexxxties of village life. 
THis is an exoeodingly interesting^ and xnspirlnjg^ 
oHapter, axxd tHe mom Hers of tlxe Ooxxxnxission 
eviderxtly Have tlxe matter very mucH at Heax^. 
THey take tlie loix^? view axxd enmn erate, at lengtlx, 
tHe vax'ious possiHle directions irx xvHicH tHcy x^oxx- 
sider tlxat a Hetterxnent can He Hroup^Ht aHout : tHey 
reco^ 5 nise tHat pro^^'oss must He slow, and caix only 
He effected tHrouglx tHe xvill of tHe tHc^nx- 

selves, and tHat a pul>lic ox^Hiion mixst Ho cremated 
amon^ tHem. 

THose xvHo knoxv tHeir India ixxay porHaps feel 
tHat tHe view is so Jong? tlxat it sometimes texxds to 
Hecome visioxxary. "We read tHat in tHe latter days 
tHe old men sHall dream dreams and tHo youxig^ 
mexx slxall see visioxxs *’ ; axxd it is therefore appro- 
X>riato tHat tlxe Ooxxxnxission sHozxld tuxxrx for lielp 
to tHe xiixiver*sities, xvHo ■“ liave at onee an oHlig!;atioxx 
axxd a |^*eat opx>c>rtxixxity to assist in tHe Avork of 
rural developmexxt on l><>tH its econoxnic and educa- 
tive sides- l.HcadersHix> is in fact req » axxd 

xnust come frorrx outside. Axx interesting? local 
solution is descriHed fx-om one of tHe districts in 
tHe XHxnjaH, xvliere yoxxnjg xneix aro carefully trained 
as * guides,* axxd oacli is ^ xxximHer of 

villages to act as for imx>x'oveTnents 

of all sorts and as couxxsellor in all welfare mattex^. 
Tlxese young men are not exx^x^rts. Hut knovr -wHere 
to look for tHem , and can tHus act ats connecting 
lixxks Hetv’'een tHe villages and tHe various dexxa-x't- 

ments agricultural, medical, co-ojxorative, and so 

fortH. 

THe Indiaix ItesearoH T*nnd .Assoeiation is 
as an adxniraHle examx>lo of coxnHination of private 
and ojHQcial efiFort;. THe line of researcH under tHis 
foxxndation xvHicH comes to one’s mind is tHat on 
Human and animal nxxtrition, already referred to in 
tHese colxxnxns. A great extension of tHis class of 

vrork is Hox>od for Hy tlxo Ooxnmissioxx 8- concexrted 

effoi-t to improve tHe nuitrition contained in tH© 
diet of tHe cultivator is a pressing need. 

Tlducation, jxerHaps fittingly, occupies tHe next 
chapter, for ** fexv proHlems Have Heen nxore 
arxxiously deHated as to the type of education Host 
adapted to an agricxxltural popxnation. . - .** THe 

idea that education in rural areas should Hear a close 
relationship to the daily lives of the people is Hut a 
zecognition of the truth that the envi3?onna.eut ux 
which rur al workers live is c^fiererit froEm. tJxat m 
towns.” There is not space to analyse the nxs.^ 
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of ctxKl IcleabS wliiola. euro coTiLt^adriCKi in t>his 

oKapfer, cmdL wo sliarll oont»ent> onraolAres wifcla Boloe-t- 
ing “two of OomxnisBion^s oonolnsions- 

TTlio Hirst; is in oonnoacion ArobliL t;li€» influence of 
female e<inoa>t>ion. on mra.1 deArolopment;. Very few 
l>oys a<t>t>enciing -fclxe prima.ry soHools in IJriiisli. India. 
stia.y long enough tvo a.t>t>a.in T>enna.nont. literaey, Xn 
1^2^L—2^2 tihe pxoporfcion of hoys a.t;tending priTna,ry 
schools was 32-2: per cent, of t>ho population, and. that 
of girls T-O per cent. On the other hand, the per- 
centages of literacy at 20 years and ahove were 18-13 
and 1*9 respect! vcsly : it is evident that girls especi- 
ally do not stay long at school. It is argued that 
if a mother is literate, a very strong infiiience will 
he hronght to hear on heeping her children at school 
nntil literacy is assuired. X'’he Oommission, for the 
p\irpose of testing this idea, suggest that “a definite 
effort should he xnade to impart literacy to a certain 
numher of yonng mothers ” and the results he 
carefully re<;or<ied. 

The second is concerned with the kind of educa- 
tion to he given to ol<ler hoys in rural India. Two 
existing ty^>es of sixcli education, for hoys from 
fourteen to seventeen yeai*s of age. are doscrihed 
and contrasted. in llie first thes school is voca- 


hlews an 

petrol — — t.lit* oiily motor spirit on the *narket 

which contains any lout I conxpoixncl is, after all, 

adjcidged to he tiot s<l» <lelet-4'rions when. x*sed uxxder 
proper* safegnai-cls as lias heon feared iix some w^oll- 
infomxed c^uarters. X^lio l_>t.'partxnental Oommittee 
W’hich was charged witii tlie oxamiiiatiori. of the 
< 4 uestion Ixas issnetl a xiriunimous interim report in. 
whicli it stat,es that, liaving oonsitlered the eaeperi- 
nxental work wliidi heon dt>ne in A^merica, and 

the evideifco wlxicli it lias itself talcon, and having 
discxissed the matter witli Ihgii oflicials of the United 
States Ihxhlic Health ^ei-vicse, it has reached the 
conclusion that the findiiigs of tlie United States 
tlovernmexxt Oommittee were justified, and that 
fvxrther exj[>erien<ie lias «u|>j>ortod its conclusion that 
there are no reasons for prohiliiting the use of ethyl 
j^ietrol. The Hritish Oommittee does ixot minimise 
the risks of using eithex* etliyl or ox-dinary petrol when 
ordinary safeguards, such as jxroper ventilation in 
garages, ax*e lacking, hut it helieves that provided 
<5thyl petrol is use<l solely as a xnotor fuel, and not 
tor such purposes €ts coolcing or cleaning, its use does 
not involve a special rislc. The daxxgers attending 
the nxanxrfacture of lead tetraethyl for incorporation 
into the ‘ ethyl fluid,’ and even the operation of 
iitircing the fluid w'ith jxetrol, arc, of course, in another 
ftxtegory. The former ojieration is not carried out 
J*i Oreat Britain, hxxt in the United States of America 
it proceeds under proper x*egulations ; the latter 
^^t^xge in the pre£>aration is carried out in Oreat 
h-itain at nine stations, where the precautions 
^^uggested hy the Uixited States Oommittee ajre 
ohMorved in all respects, and the arrangemerits 
such that the health of the workem is fully 
s*^^’<-gTjusMrdLecl, 
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tronal, heirrg in fact arr agricultural college and 
farm in miniature, with the important provtao that 
if the whole four -year coux*se is gone through, all 
charges will he met hy the school ; in the second, 
agriculture is a voluntary subject in a vernacular 
middle school. The first type, started in 1910 in 
i^rnhay, has slowly extended, hut it has not heen 
taken up to any extent elsewhere : there are six 
schools of this type at jirosent. The secon<l type 
was started in the Tunjah in 1923 : there were fiO 
in 1920 — 27, and it was hoped that there would he 
121 in 1927 — 28. In the United Provinces 20 such 
schools exist, where, however, agriculture is com- 
pulsory. ITamrs of three acres are irrtendod, hut 
all are' not as yet provided with these. The CJom- 
mission is strongly in favour of this latttsr class, 
financially and otherwise. It does not consider 
that the heavy cost of free vocational schools is 
justifiahle, arrd there appears to he no general call 
from the people for them. 

The remaining chapters deal with rural in- 
dustries and lahour, horticulture and plaxrtatlorrs, 
and agricrrltural statistics. There are a numher 
of graphs interspersed and a short series of 
appendices . 


<1 Vi«ews. 

8cirs3srrxric men who were awax-e of the peculiarly 
toxic natui*o of the material to ho employed in the 
manufacture of ethyl fiuid, and of the ouixxulative 
effect of the poisonous action of lead compounds 
ixx genex*al, and who therefore entertained, anxiety 
oonoerning the ultimate effeet xxot only on users of 
the spirit hut also on axxy vrho might he oompellod 
to hreathe an atxxxosphere polluted w^ith exhaust 
gases, would have heen lackixxg in an adeq^uate sense 
of public duty if they had not given expressioxx to 
their doubts. So far as the evidence is available 
at present, these fears ax*e not necessarily without 
foimdation, hut at least they appear to he concex*n<»d 
with a risk sufficiently oirouxnsorihed to fall within 
that xnargln of comxnon hazard which modem man 
has to accept with the other blessings of his civilisa- 
tion. It xemadxxs to he seen whether with the passage 
of tixne no such evidence will present itself ; in the 
United States, howrever, ethyl petx-ol w'as in use for 
some three yeax-s before it was introduced coxnxnerei- 
ally into Oreat J&ritaizx, so that the lack of evidence 
froxn Amex-ica in that x*espeot is to he xegarded as 
indicating the ixnpzohahility of any sexridxxs defended 
injury. X^he Oommittee considers that it w-ould he 
impossible, autxd in fact supexfluous, to exnhark on an 
extez^ive exaxnination of human subjects in Oreat 
JBxritain, although it proposes to undertake certain 
oonfirxnatory investigatioxxs, and possibly to elxxoidate 
some points which have not yet heen exaxnined, 

3Sxo3B2zrrxox«r has heen taken to f^e aucpB|;e«stk»n 
at the close of our leading aartiole oh ** ^uusenms of 

the filriti^ Isles •’ <July 1^), that the fxi^5^IWtep, in thh 
improvement of the provincial muaeuri^ should ha 
rnade hy fijmds Indk^pendent of the public the 
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t.h» a.x^a. xneklxxto«x&noe of 

in.s'fcit.ii't.ioriLS sfnoolcl. 1>€» <Xoj[>on<doTXl:i tipoo }>jri'V'4Bk't'0 
l>^^^volojnoo, a^rkcl, as a ooirollatry'* oscisfixxi^ 

nxosooikis sFkO'U.lcl. nof roooivo fxxi*f>l:ior Mticl fi'oixi j:>vi.l>li.c 
foiicfs, wlrkotiffcor t>axo» oir rckfos ? Xt- i» xxoi> i>x*ol>ckl>lo 
suofk A vio'w "will l>o Aooofkfod toy edooA't-ionii^t.s or 
roAny oftoor».’ It. ooartAirxly xv'Afi xxot> oox* idoA to 
**^^fir*^**f ttoAt j^xitolio fixxx«l;^ ixresontly Ax^AilAtolo fox* 
*^icx^*^®'*-xxTrxs Atoouid too ■wittodrA’V'fix.. Oxa ttoo oor\ti*Ary, 
moro aroorxoy is xrrgorxtly roqoiirod. W'tooro is it to 
froiri. T Xxx a domoorAtic; cooixtry jxotolic foixds 
ATo TO Ado A'V'AilAtolo OTily on. ttoo ixisistooLt domAotl of 
ttoo p>-*.Ttolic or its r<=»j>resoTxt.Ati vos. Arid ttoo IaoIc of 
Tirtorost of tootto Arcit jiAirifiilly ovidexit in tto.e» j>ro- 
viriciAl miisouxTis wlrioli Are orximl > 11 x 1^5 to dust, Axid in 
tine jiitifnl sirms sj>ent vrirori tlie mAjority of IooaI 
xnxisenms, as Sir Henry 3Vliex*s’« tAtoles stoo’w, Tlioro is 
little toelj> to toe looked foi* from ttois cjiiArter. 

Oisr ttoe ottoer to And, some of ttoe toest of tto«9 -A.mericAn 
mxisonms dejxend njioix jxrivAte toenevt>lenoe or siij>j>ort. 
And so Also do ttoe most Ifoiiristoin^ of tto#^ zoolo^ioAl 
^Ardens in Oi'eAt X3ritAin- If onr mnsemns conld toe 
TTiAde AS At tr Active as ttoese, ttoere OAn l>e little dontot 
tliAt ttoo interest of ttoe p>ntolic And of xminicifTAl And 
county Axittoorlties woxild toe Aroused, And a new de- j 
rnAnd would toe creAted for ttoe furttoex* devolojxment of 
tine educAtionAl Axid recx*eAtionAl fAcilities of museums* 
•At ttoe putolic excpense. X''toe prActicAl difficulty lies in 
ttoe first step of tliis process of up-gp*AdixXje; ttoe poorer 
museums, Xt dexuAnds ourAtors witli kno-wlodjE^e And 
outlook. And, in Addition to ttoe saI A ries of sucto skilled 
And rAre men, money for upkeexx And development, 

Xn ttoe present finAxiciAl condition of ttoe comxtry it 
■would toe difficxxlt to induce ttoo Oovomxnent to ^ve 
ttoe necessAry toelp to provinciAl mtaseums j mAny 
IogaI Auttoorities IxAve stoown toovsr limited is ttoeir 
Atoility or willingness. WtoAt remAins tout privAte 
toenevolence 7 We toed in mind not so xnucto ttoe de- 
Anltory toelp of ttoe privAte individuAl, for unfortunAteiy 
ttoe woAlttoy men of IXritAin liAve not rAllied to ttoe 
Aupport of museums in ttoe wAy tliAt ttoe weAlttoy 
-AmerlcAn Iias, tout rAttoer we en'visAj^ed ttoe AssistAnce 
tlxAt zxxi^tot toe foxrtto coming from sucto a toenevolent 
toody AS ttoe OAxme^e XTnitod Kingdom Trust, if it 
felt Assixred tlxAt its pi‘eliminAry Aid would lesd to 
ttoe pex*xnAnent And progressive improvement of ttoe 
provinciAl xnusevim. 

Trcrc dix*ector of ttoe XtoyAl I-JotAnic ClArdens, Xfilew, 
toAs ArrAng^d for 3WCr. 3. XXutotoinson, AssistAnt At ttoe 
IXertoAriuxn, XtoyAl HotAnic CJ Aniens, And formerly 
ASsistAXxt for XVopicAl AfricA, to cArry out a tootAxiicAl 
tour ixx SoTxtto AfricA in concurrence witto tlie tootAxiioAl 
Auttoorities in ttoe XTxxion of Soutto AfricA. Mr. 
XXutctoinson left ICew on duly 27, Aixd is sAilixxg to 
OApe Town toy ttoe S.S. iScucon . Btooi*tly After liis 

Arriv'-Al At CJApe Town toe will jiroceed to ^NT aux A x^n a 1 And 
witto 3Mr, TillAns, ’wtoo Ixas kiixdly inviterl toixrt to join 
toixxx oxx A collecting t^xpedition in tla^t region, LAter 
i*T^f^»^ds to xuAke a tour tiirougto ttoe C:?exxtr€kl OoAst 
Xtegion And pAy visits to ttoe XCnysnA forests, TrAnskei, 
lE^Ast OrxriqxxAlAXxd , Axxd ^iTAtAl , And ttoe x'egi oxxs wtoicto <u*e 
especxAlly ricto ixx succulents. Xn ttoe TrAxisvAAl And 
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Bw'AzilAxa.d IMr. XXutotoinson will toe Assisted as to toigi 
tour toy I>r. Tole Hvaxxs, And toe Also toopes to visit 
Hritisto HeotouAnAlAnd And ttoe 3?'Aureamitto HotAnicMxl 
Xteserve. Ttoe X^attoo XP'lorA will toe studied. And ttoe 
Autumxx JF’lorA of TaIxIo IVfouxxtAin, toefore toe leAves 
for toome in .A^pril. Mr. XXutotoinson will toe visiting 
ttoe VArious tootAnicAl institutioxxs And gArdens in ttoe 
XTriion during Ixis stAy in Soutto AfricA. 

Tirrs tour, wlxicto stoould i*esult ixi ttoo introduction 
ixiAny new And interesting plAxits And vAlxxAtole 
specimens for tlie XXerfoArium, Iias toeen rexxdered pos- 
sitole ttorougto ttoe grAixt of ttoe Kmpire MArketing 
JBoArd to XCew. Ttoe portioix of tlxe grAnt Assigned 
for ‘ Oollectors * Ixas enAtolc^d XCew to revert to ttoe 
old prActice vrtoioto was of so mucto VAlue in ttoe dAys 
of Bir doseplx XXAxxks And Bir ^^illxAm Hooker, of 
***^*^^**^*-f? tootAxxicAl oollectoirs to study Axxd toi*ing tooxxxe 
to ttoo X^oyAl XiotAXxic OArdens plAxxts of economic or 
tootAnioAl iiitere>st. Ttoe x'ocexit xxxissioxx of Mr. Howies, 
AssistAut iu ttoe Musexxms, to BiAxn, MAlsy, And fcixxrxxxA 
ixx <3[uest of IxAnAUAs likely to toe immxxne to X»AxxAmA 
diseAse, wlxicto was CArried out urxder ttois grAnt, Ixas 
yielded vAlxxAtole x*esults- 

Tmm: Oats H.efei*x>es liAve recently eac tended ttoe xise of 
contixxuoxxsly x’ooordirxg CAloriuxeters f«>r ofMcxAl test- 
ings of tto<^ supplied ixx ClroAt IXritAixx, Axid oxxe ox* 

more of sucto ixxstrtxmexxts Ixas toeeix or is Atoout to toe 
preacritoed toy ttoem for every gAs xxrxdertAkixxg wtoicto 
sells xxxore tlxAXX 2000 xxxillion cutoic feet of gAS per 
Axxnxxm, Ttoere Are AlrcAdy eleven reoordixxg CAlori* 
meters ixx use for oftocxAl testings. And very slxortly 
ttoe rxumtoex* preacritoed -will toe ixxcreAsed to Vtoirty, of 
■w-lxicto ttoirteerx w^ill to*e on ttoe ^as sxxpplied toy lVfetx*o> 
politAn And sutourtoAn gAS ooxnpAnies, And one OActo 
At JBixTrninglxAm, Hournemoutlx, JBrigtoton, Xilristol, 
Ooy entry, Oroydon, Hdintourgto, OlASgow, i:..eeds, 
I..eicester, I-iverpool, MAnotoester, iNTewcAstle-upon- 
Tyne, 3SI ottinglxAxn , Tortsmoutto, BtoetfSield, And Stoke- 
Ttox’ee types of continuously x*eoordixxg 
CAlorimeter IxAve toeen Approved toy ttoe (Xas H.efejrees 
for use in oificxAl testings, nAxnely, ttoe ‘ Hoys,* xzxAde 
toy Messrs. Joton 3. Oriffxn And Boxxs, X.,td. ; ttoo ‘ XJ'xxir- 
W'eAtlxer,* znAde toy Bcientific And Trojeotions, X.*td., And 
* TtooxnAs,* xnatdo toy ttoe OAzxxtoridge Instrument 
OoixipAny, I..td. Ttoe izxstruxnent provided is, in 
every cAse, sutojectod to prelizxxixxAry trxAls toy ttoe 
referees toefore it is cexrti:toed for use toy ttoe officiAlly 
Appointed gAS excAmixier. 

It is repox*ted tlxAt a f urttoer trAxxsferenoe of toetween 
lOOO And 1 lOO toison Ixas to€»exx xnAde toy ttoe OAZxA<iiAn 
X>epArtTTxeJxt of ttoe Xxxterior, fx^orxx WAinwxrigtot 
ISlAtionAl X>Ark. .^ItoertA, t-o Wood JXuffAlo X=*Ark, noAr 
Bxnitto, ixx ttoo JNTortto-w’ost Territories. X'toe axxxxxxaIs 
wore segx*egAto<.l in oorx'Als dxjuring ttoe wintex*. And, aw 
forxxxer yeAra, were moved pArtly toy reil in speciAli> 
eciixipped CAra, And toy river in scows, Ttoe nuxntoex 
of toisoxxs trAnsf erred from WAinwrigtot to Wood 

HuffAlo X»Ark since ttoo movements were inAUgixrAted 
in ld2JS, now e;x:ceeds OOOO. "Wtoen ttoese trAnsf exence* 
ooxxxmenced, a protest was xnAde in 3!flrA.qc*tnA*B 
ttoe deli toer Ate ooxnmixxgling of tXxe • plAixis * And ttoe 
wood * toison, two distinct mciAX foxxns, ttoo lAtter of 
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"wliLiolx, tvliio o»ly taruly Ivlsoxi. *i.ow atxjrvivija^* zrsftKi. 

x*ia]c o£ SA7V'eunaLp»o<^ iia oz’oeuedLzx^ 

]33ro1>a.l>le». it> i» st^a.t>o<3. ** wfiwrciontei xr^ijporti 

1c»u.iSFei.lo ^IcM^e^d in. j>ax*1c 8in<30 t>l:»o fiLz*»t; 

.xno'V'€>m€»nt> in 1026 xnetlcin^ »et.tvis£«<si>ory 

no iroforonco is x-nctde -fco t>hk^ of t>lri« j>jr«>s«»noo c>£ 

■*aja. over'W'iiolmin^ nmnl>ox' of ck s'fcx'cung^o^x'ckoo nx>on tiliLO 
<»li.»ira.ot>ors ^nci snrv-ivs.1 of i>lio solo oscis-tjin^ Ixord of 

"virood l>-ixffs.lo A xnei.^t.ox' of mnolx siginificaunoo, 

I*rivart>o ebd-vrioos aroooivod from Oebn.a<lai. in -fclxo oarlior* 
of f.lrxo f rs.nsforonoos soj^^osiod -blxfik-fc -t>lxo i*njf>or<>ocl 
l>ison Ixad. xni^r^&tocl t>o f>s.x*t>s a,wek>r from %¥%& ** 'woocl 

” Ixorcis^ l>nti ’wlxot.Ixor «x. ns,t;viT*arl so|^ro^£k't>ion Ixcks 
<5ont.inxxo<l w^o ixa-x^o no rocont; inform«,t>ion. 

Xt^ ir.lxo XTnitiOcI SSt^Srios «i.tyt>omj>tjS t.o mcxlco soiontiifio 
Icnowlocl^o oonxmoxi Ixonwoliold wtoclc loocomo mor-o fifend 
moro fii-owsin^;?, l>n*i wliotXior t-Koy etooom^lislx tvlioir sim 
is «k difforoxxt. ma-tr-t^or. Tlx© i>ojxxxlar arxt>i-f ixndam©nt.al- 
if»ti jonmal JS7»^o/-*^/£on Ixas alroady^ l>©<^n roforrod i^o in 
oxxx* oolnmns ; iti is a st^rioixs oxidoavovxi* t>o ixxfox-m 
jxnlxlici oixixiioTx as fo »ixt»d©m viow's of lifo, axxd at> tvli© 
«a*x4© 't-imo to lart|^lx ont. of ooxirt tlx© al>sxxx*dit-i©s of 
tlx© - f vxxxxx^'xxjiontals-’ Soioxxco t^ox'x’-ioo of 'VV'aslxingct.oxx, 
issxios xvooWly radio si 4rxxixiar-it*s of rxo^v flxinjj^s in 
*^oi©ixo©, as vi’oll aw <lail>' jott ini^w “ “ froirix N atony’s not©- i 
Ixoolc. ■*' Tlxx» lat.tox* ax'«t wl»oi'f aoc'-onixts of woll -Icnovv-rx 
jxlanls atxd animals* iBxtt it- is ilonlxt-f ixl xiv-H^t-lior t-li<' 
ixotx-xxaf nx'alist. jxnlxlio w*ill lx© vw'illixi.|^ to alxsorlx suxolx 
<i©scir‘ij>tions at- fix© r*at.o of oix© a day, Tl^lx© A?iroc^ldy 
X'adio sxxjnr^mary of «"rnly 6 oonsisf©<l of alxxxost. foxxr* 
foolsoxxjx ^cx^os dosori Ixini^: “ Ixalxios tlxat. x?ralls: lilc© 
Ixoars,** a «o-oall©d Ixolxavioxx** at-axdsxxx, t.lx© int/t-irfxjrot-a- 
tioxx of x^'liiolx wcarcixxly »©©rxxs fo Ixav© i*©a©lxo<i a do^ro© 
of soiontitic socxxrit-y sntlxoionf to 'warx-axxt jxxxlxlio 
Ixroadoastin^, -A. Ixi^lxly jxx-olxloxxxatioal, Ixxxt vory 

intorostixx^, sf>o©txlatioxx is ooixtaixxoxi ixx a x*o<3©xxt ©oxxx- 
nxxxrxioatioix^f x*oxx4 Sr^ciono© &^©x^''i©©* xindor tlx© ©ajxtioxx, 
■“ Tlx© l>inosaxxx*s dic^i of Kic*lc©ts ; X>nst fx-onx X*r*©- 
liistori© Vol©ano©« slxxxt off t^Tltx*a-"V^iol©t K,ays fx*oxxx 
tlx© fc^xxfx* axxd tlx© Xli^ X^i5c,ax*ds vr©x*© x>v-if>©d oxxt Ixy a 
I^alxy llisoas©-’* T'lx© 54rxxitlisoriiarx T ns t i tx.it ion ^ to tlx© 
©xccolloxxt jxxxlxlioity worlc of xvlxiclx xv© Ixax*-© of ton 
x*©f©x‘x*©d, also Ixaa a “ S3^oi©xxtifxo IN'o'ws Sox-vio©-** XX©x-© 
<»xx© -woxxld ©ac 5 >©c»t to find a Ixi^lx staxxdarci of attain- 
moxxt, and vrlxil© on tlx© xw^lxol© tlx© infomxation is 
soxxnxi and fx-©slxly ©xcixrossod , tlx©i-© oocxxr oocasional 
}>lxaxxxis}x©s» snolx as * ‘ A.o©orxXixxj3: to a Sxrxitlxsoxxian 
l>al«eontolo£lfist, tlxroo ^r©at. groxxfxs of Ixaolcil^onod 

snimals Ixaxr© attainod fliglxt ^Ixiirxis, mammals, and 

o^ixtilaa,"** Tlxis is s©lf - ad v©x*tisoxxi©nt oxxtragingf 
n »od©»ty 

Ojsr ;ivxly *7 a lar^^ {?atlx©rine; clxonxists from 

ttiany ooxxxx trios xxrxot- ixx X3arxxxstadt at tli© invitation 
oi' tlx© tlxro© Sooi©ti©s, tlx© l>©xxts©lx© 01x©xniscix© 
(^©sollsolxaft. tlx© V"©r©in X>©ixts©lx©r 01x©rxxilc©r, and 
X>©xxt>»o3fcx© Uxxxisoxx - O©s©llsolxaft, to 1>© ^r©s©nt 
ttt tlx© formal' dodxoatioxx of tlx© national moxnorial 
to r^iolxl^ anx^ AV'dlxlor at tlx© Ixiirtlxjplao© of tlx© forxn©r. 
A< ‘f ording to • tlx© C7Ar<»»»x»A7«r-JSr«‘£#*aagr, tlx© anoiont 
in wlxiolx X>i©l>is? xvas l>oxm in 3.803 Ixad lx©oom© 
tiiiajxidatod in 1020 tlxat it Kad to lx© d©xnoli»lx©d, 
by tlx© sc©n©ro<»ity of olx©mi«ts and tlx© ©Ixonxioal 
»*^<luwtry ixx. Clarnxaxiy a mjxlioa of tlx© oxfiggxxxal l>\aildxngf 
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Ixas l>©©n nxad©. Tlx© ^u©sts -woir© |B^r©©t©d. Ixy IProf. 
^©rl in tlx© Otto-S©rxxdt Ixall of tlx© T©olxnisGtx© 
Xtoolxsolxxxl©. IE*rof . -J . iF, Tlxorjp© p>r©s©nt©d. an 
add.r©ei» fx-om tlx© Olxoxnioal Sooioty of lL»ondon,-, and 
r©]|>z©s©ntativ©s froxn l^'rano©, X>©nxnarlc, Koliaxxd, 
JTajxan, f5w©d©n. S wits&©rland , S]xain, and wAxxstria 
w©r© also ]>xr©s©nt. iE^rof , H.al>©r dolivox-od an oration, 

ixx wlxiclx lx© ©xxlo£d^<^l X^i©l>ig’s olxaract©r and dwolt 
xxjfxon tlx© ixxfl.n©no© of Ixis ^x*©at jxoxrsonality , Ixls wid© 
oxxltxxr©, Ixis f>©culiar fitn©ss for tlx© tasWs wlxiolx lx© xxnd©r- 
took, Ixis ©3ci>©rim©ntal skill, Ixis imajginativ© vision, 
and Ixis mastorly oommand of tlx© 0©rman lan^vxa^©. 
Tlxis was followrod. l>y an af>]px©ciation l>y E^rof. "Wolxl 
of Elanzi^, of I,.i©l>i®*s j^r©at ©olloa^xx© W'Olxlor, wlxos© 
-work may l>© said to Ixav© jpavod tlx© way for tlx© 
d©v©lop>m©nt of ixxod©jm Ixioolxoxxxistry. dalxri©! 

Hortrand, of tlx© E^astoxxr Xnstitxxt© in E*aris, also 
addr©ssed tlx© d©l©j^at©s, -wlxo joxxxm©y©d to C3-i©ss©n 
on tlx© follow^! n^ clay to visit tfx© X^©lxi^ xnxxsoxxxxx 
tlx©r©. 

tlx© ETnitod Statos tlx© novr W^©ii^lxts and. lMC©asixr©s 
Etill ( H.It, '7208), coxxxmonly known as tli© Tilson 13111, 
fnrixislx©<l a loading tojxic for disovxssion at tlx© t'W'Oxxty- 
first ^K’ational Oonfor©nc© on Woiglxts and IM[©asxxr©s, 
wlxiclx xvas Hold at tlx© Elixrcavx of Standards, W"aslxixx|g- 
ton, dxxrinj^ tlx© foxxrtlx ■vv’©©k of A-Iay. Tlxis w'lxiolx 

ainxs at ©stalxlislxitxg; a ©©x*tain d©gr©© of E'odoral control 
ox>'©r woigflxing and mcasxxrinj^ ajxp^lianoos, xvas oriticisod 
l>y d©l©gat©s r©ixx*©s©ntin |5 tlx© Ajtn©rican Xxxstitxxt© of 
W^ciiajlxts and M©asnr©s on tlx© grronnd tlxat it con- 
stitutes an insidiotxs attempt to dLx*iv© in tlx© ^ pro- 
metric * wodgit*, tlx© tlxixx ©nd of xvlxiclx w'as inserted 
Ixy tlx© issix© of tlx© !AE€*nd©xxlxall Order in 1893, Tlx© 
cx'itics of tlx€» liill roj^ard tlxat Order, promxxijsated l>y 
E*ro£, IVIc^xxdexxlxall wlxen Sxxpcrintcxndent of Wei^lxts 
and IVleasnros, as xtZtrct I'frcjsr Ixecaxxs©, Ixavin^ non© 
Ixxit depart mcsxxtal axxtlxority, and notw-itlxstandin^ a 
provision of tlx© constitution w'lxicli vests solely in 
Oongx©ss tlx© power '■* to fixe tlx© Standard of W©ig:lxts 
and IVtoasvmres,” it declared tlx© fxxndamental standards 
of tlx© coxxntry to 1>© tlx© metre and tlx© kilogram, ixx 
place of tlx© yard and tlx© potxnd respectively, and 
defined tlx© latter xxnits in terms of tlx© foinmex-. Tlxey 
also appear to look xxpon tlx© !Bur©axx, in spit© of its 
present director’s liisclainxer, as Ixavin^ pro-nxetrio 
sympatlxies and aims, and tlxey tlx©x*©fore wislx for tlx© 
13ill to l>© anxended in suclx a way as to circnmscrilx© 
strictly tlx© pow-ers of tlx© E^xxreaxx as well as to restore 
tixe pre-emineno© of tlx© yard and poxxnd as fxxndamental 
national standards axxd to preserve tlxeir alxsolxxt© 
idexxtity witlx tlxos© of tlx© !Oritxslx JSmpire. Tlx© 
axxxoxxnts l>y xvlxiclx tlx© ratio of tlx© yard to tlx© metxr© 
is fovxnd to vary oxx sxxocessiv© comparisoxxs ax^, from a 
practical viewpoint, infinitesimal, Ixvxt tlxe^ inere fact 
tlxat tlx© xYxetric ^4.rh€tst ar© adnxinistratively defibexed as 
fxmdaxxxental is fear©d to fxxrxxislx a daxxjg^x^oxxsly 
specioxxs arjg:xxmexxt for tlx© ©xctonded xxse of tlxe metrio 
and xxltixnately for its lei^islative exxforcexnent, 

Thcb: eaepedition s©nt Ixy tlxe IfcTerw York IZoolo^cal 
Society to tlxe Oalapai^os Xslands in tlxe sprizxjgT tlie 
year Ixas retxxmed safely witlx itas xarxlasioxx foEdUed, 
Xts olxjeot, xxxxder tlxe leaderslxip of E>r- <3, EE, ToWnsexxd, 
was to save alive a xren^xxxaxxt of tlxe ^axxt tortoises of 
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“t-Jtio i£il«bT]Lcis» j>j:r€9lim.ijn.*fc,-ry rejior't.s i>xxh>lifc3li€scl ixx t-lio 

Lr*irTrh&<af j»r3t.rl jSt^-ire:^ce s>*o‘W' liow ci*=>«ir*»l>le» 
't^lrkCL.t; £i,ot<ioTx Ixckci l>«C5oam.«u Xn t-lx<? <ia.ys o£ I>«im.j>ic5jr 
< 1 804 :^. t-lx-es -fcor-fcoiesefii w^ore* iax*x\xxxxe>i-a,V>l« j in l«,-t.or 'fcim^s 
-.atkirxo noxv !]&ocl£oir*X ’wXualors otxrrxocl oiX 13,000 
■t-or^j-oiscss, «.»x ijcDJV'etl'O.eLlbl!^ . exarto-do of food. ll^o'w flxo 
t>oi*tx>isos xxx'O 03s:t>ixict>* orx Cbll fexif -f-wo <»»• I-Iit-oo of tilxo 
idetxxcl^ iix £>1x0 g^roxxjx, «x*xcl X>x*. To’W’risoncl c3orxfix’'rrx« flxo 
JTojxor'tw of roooTXt> A^^isitxxr-s flxMaf tlxo f2:i4x.rxf t;or*foi«o ofcxrxrxot; 
loxxg sxxx'vivo ovorx -fclxox'o, «iTXOo ixll -fclio «xxx<i yoxxxx^ 

xxjro doatiroyod Ixy x;vild dof: 5 «, caf^w, axxcl C>noe> 

oOTXXTXxon. 'fclxroxxglxoxxf t-lixs idaxids^, flxc’* l..or*t:-oisow aro xxoaat 
oorxfixx^d to TTr»oxiixt*xiaxoxx« i*e-^ionK diflxoxilt of a.oooas4 to 
xxxcxxx. 'X'lxe orxly' lxoj>o of Icoe-yxixx^ ttio «took alivxs 
to o^t£d>li»}x it ixx oorxditioixf^ xj^.'Ixx'T'o iXa ««,fot>^ o.xxd 
C50TXtirxxx«nxoo ooxild Ixo *xaf=jxxx*od «o fax* »s Inxxixari dovioos 
^o. A.ooordixxgly', tlxo oacxxr'di tioxx oajr>txxi*od ISO livo 
tox*toi«o« axxd, Ixavixxg tmixfix^ox-tod all in «afoty, it Ixaa 
^laood Ixx'oodixxf? coloxxios of 1 to 30 ixidix’-idxxala at 
Ixalf >a>doaE;oxx statioxxa ixx tx-oixioal axxd. sxxl>-troi>ical 
OoTxtx'al cxxxd DSTox-ttx -A.mox'ioa, ixx tiio Ixoliof tlxat at aoxxxo, 
if ixot at all of tlxo statioix», Ixx’oodixxg: xxxxd «xxoco»«fxxl 
x*oax*ixxg^ of yoxxxxf? >?«rill talco p>laoo. Sixxco all tlxo 
oafrxtxxirod sjxacsixxiorxa Ixave* Ixooxx xxxxxxx kxox-od arxd 
’W'oij^lxod, tlxe» oacf>ox*ixxxoxxt slxoxxld yiold iixf oxrxxxatioxx 
aa to rato of gx-owtlx aixd a^o. A dozoxx sltolotoxxs of 
tlio loxx^aj-oxtinot tortoiso of Olxar-los Xslaxxd xvox'o al»o 
ol^taixxod Ixy tlio o:x:j>oditiorx. 

-AjETTKim tlxo coixfoxTiixf? of doi^roes ixx xxiedioixxo ixx tlxe> 
XTxxivojrisity of Edixxl>utx*4^1i oxx J oly IS, X*x*of. W ^ W rx^Ytt^ 
jSxxxitlx addaressod tlxo ^x*adu.ato» oxx tlxo »xxlaJoot of tlxo 
I>laoo wlri.iolx tlxo f>lxy»ioiaxx Ixaa liold irx tlxo -world axxd 
tlxo x^ositioxx ixo is» lilcoly to ooovxjxy ixx tlxo fxxtxxro- 
TTlxo jxlxyoiciaarx’s i» xxo loxxgrox* xxxox-oly tlxo Ixoalixx^ ax*t ; 
txroxxd of axxodioixxo is to tlxo jxropalxylacstio. Il.ofox:^xxoo 
wras xxcxado to tlxo ojxixxioxxs of doctor's Ixold Ixy varioxis 
WTcitoars, xxxodioal arxd lay, axxd arxxoxxf^ tlxo lattor, 
Ttolxort Xjioxxis Stovoxxsoxx- lr*x*of- Sxxxitlx said, tlxoxii^lx it 
w'as possilxly xxot oxx roooxrd tlxat Sto-v-oixsoxx ovor* modi- 
tatod Vxocoxxxiixg a doctor*, Ixo Ixad it oxx tlxo axxtlxox*ity of 
Ixis paacodocossox*, tlxo lato fc^ix* Xsaac l^ayloy Xialfoxxar, tlxat 
S-fcovorxson, Ixo^axx attoxxdaxxco oxx tlxo class of zoolo^^y 
tliorx Jfcxold ixx tlxo sxxxxxrrxoi* toirxxx. Xxx tlxo jxractioal class 
tiro rrxoxx w^orlxod irx jxairs, arxd Stov-oixsoix arxd X^alfoutr* 
w^orrlrod to^otlxoar, axxd tlxo cx-ayfxslx w-as tlxoix* first 
-v-orxtxxro- Tlxo -w-oric -«v-as divided orx tlxo jxrirxcifxlo tlxat 
jSalf oxxr did tlxo dissoctioxx -wlxilo Stovoxxsorx road tlxo 
dotails frorrx tlxo toact-lxoolr:- E^xxt oxx tlxo xxxorrxixx^ of 
tlxo tlxird day, xmdor tlioir attoxxtioarxs axxd tlxoso of tlxo 
sxxxxxxxxor sxxxx, tlxo crayfislx lod^od a stroxxg pxrotcast. 
Witlx a vivid ooxi3.xrxoxxt tlxorooacx Stovoxxsoxx dojpartod, 
axxd did xxot ai^airx apapaoar ixx tlxo pxrocixxots of tlxo 
Zoology I>ei>artixxoxxt- 

X>xt.. rocoxxt l^Uxtxxro to tlxo f^ritislx 

A.cadorxxy orx ** Hodorxisxxx arxd Ar*t ” (l^orrdoxx r Oxeford 
XJxxivoarsity Tross, 1#. xxot > do«oarve»*a somo xxotico Ixy rxxoxx 
of scioxxco, Ixocaxxso, altlxoxxglx Ixo doos xxot sfxocifxcally 
moxxtioxx it, tlxo c^xrostioxx at issxxo toxjxclxos Ixotlx scioxxco 
arxd art. A,s -wo Icrxow, tlxoy airo olosoly ooxxrxoctod 
activities of tlio rriiix.d, axxd ixx tlxo oaso of aart it Jxas 
froc|xxoxxtly Ixooxx claixxxod tlxat tlxo giviantg of p>loeu»n.ro 
is i-ts ixriixxary olxjoct- It is tlxis corxtoxxtioarx tlxat 
X>r. T'arxxoll disjpxxtos arxd disp>osos of. Ixx pxlaoo of 
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tlxo ** flo-wory trades of pxloasxxro ** Ixo 'woxxld sxxlxstitxxto 

sixlxlixrxity, Jxiglx-soxalodrxoss, rxo Ixility irx sorxtiirxoxxt 
arxd tlxoxxglxt. * * Tlxo coxxscioxxs roactiorx to a w'orlc 
of art ixx "tlxo sxxscop>til>lo Ixoaxror or sp>ootator ** is 
cortaixxly xxot to l>o callod pxloasxxro, Ixxxt ratlxor ** xxp>lift, 
»w-o, adxxxiratioxx, oorxsoioxxsrxoss of tlxo Ixiglxor valxxo 
of a xxolxlor -world tlxaxx tlxat of ox\r xxorxxxal solf, a 
■w-orld from -wlxiclx tlxo trxxo Ixodoxxist is oxscclxidod,*"^ 
IHfo illustrates tlxis to good offoct froxrx rrxarxy groat 
-worles of art, osj:>ocially fx'om tlxo p>oots, axxd Ixis 
coxicluwioxx soorxxs to l>o souxxd. IF'or a frail disexassioxx, 
Ixo-wovor, rrxxaolx moro tlxaxx a jxarrxpxlxlot of lO jaagos is 
xxoodod, axxxd axxy staolx discussioxx slxould ixxclxado tlxo 
ooxxa.p>axxiorx sfalxoro of scioxxco ixx -w'ixiclx sixrxilar, tlxoxaglx 
xxot jarocisoly idoixtical, ooxisidoratioxxs -would l>o fouxxd 
to Ixold good. Isrx oaclx sfxlxoro tiro truo goal axxd tho 
Ixiglxor soxxso of acslriovoxrxorxt is I'oacliod Just ixx so far 
as tlio -w-orlc of scicsxxco or of art orxlargos arid olovatos 
tlxo si>iritxaal v'orld ixx -wlxicli -wo livo- Tlxis morgixxg 
axxd olovatioxx of tlxo ixxdividxaal irx a groator sjalxoro is 
tlxo truo oacjalaxxatioix of laotlx, tlxo difToroxxco laoixxg, 
as li'rarxois Haoorx oxxco jaxat it, tlxat irx sciorxoo, rrxaxx 

gro-ws lay talcirxg !l>4'atxai*o ixx to Iximsolf irx ax*t Ixo 

jarojocts or adds Iximsolf l-o I^aturo. l^ut X>r. K'arrxell’s 
lootxaro dosorvos a cax'oful roadixxg axxd coxxtaixxs xxotJxixxg 
coxxtradictory to tlxo widor vxo-w ixx -wlxiclx scioxxco axxd 
art xxxay lao sooxx as coxxxjalomoxxtary axxd corxxxoctod 
aspxocts of s|airitual gro-wtli- 

Tnn: X.«ittlo>xaxxxjxtorx ISJatux-o axxxl jAk.rol»aaology Oirclo 
is a tlxrivixxg local society of Ix€k xxxorxxlaors, rvliiclx Ixas 
compalotod its fourtlx yoax* of *>acistorioo, axxd tlxo rojxox*ts 
for 1€120 arxd 1027 tlxat -wo liavo x'oeoivod slxow tlxat 
rix-uclx ixTx-|>ortaxxt -w-orlc Ixas laoorx doxxo. IlCacpaloratioxr 
of tlxo lo-w cliff of laridc-oartlx at ICixxgstoxx Ixas slxo-w-rx,. 
lay axx oacarrxixxatiorx of tlxo xxoxx-rrxarixxo mollusca lay 
A. S. DHLoxxxxard, tlxat tlxo lo-wost laoxi is a lato jalcsistocorxo 
dojaosit, axxd it apxpxaroxxtly dosoi*vos f urtlxor oacjrloratioxx. 
.Ajn. irxtorostxxxg jaioco of oacjaloratioxx Ixas laooxx doxxo ixx 
u^xTuxidol Parle, at 3^3'arxxxy’s Oroft, -wlxorc^ a l^oxxxaxr 
road ap>p>oax*s to Ixavo lod dowrx to tlxo Pivor Airxxxx 
froxrx sottlorrxorxts oxx tlxo X>o-wxxs, xvlxiolx tlxus 'W'oro lixxlcocl 
xrp> xvitlx tlxo trade pxassixxg xxja axxd do-wrx tlxo rivor. 
Tlxo road toxrmixxatos ixx a causo-way laolovr tlxo i-ivor 
laaxxlc. Plvidoixco of ixoxx-rrxoltixxg -was fouxxd axxd 
somo jaourxds of slag olatsirxod- .A_l>out OOO foot of 
trorxclxirxg -was carried out, arxd rrxarxy fragxxxoxxts 
of P,omarx jaottory, tiles, laricks, axxd: four ooirxs 
of Ooixstarxtirxo I., 'V'alorxtiarx I-» otc., -vroro foxrrxd, tlxo 
date of tlxo occujaatioxx of tlxo sito laoixxg tlxus apaparorci- 
rxxatoly tlio fourtlx aud frftlx coxxturros. Tlxo jroxxxaxrxs 
of laoxios fouxxd also ixxdicato, accordixxg to Sir Artlxur 
ICoitlx, Irl^oxxxaxx ago. Tlxeyro -woro rxo 3aacoxx or JSToxrxrxaxx 
roxxxairxs. Tlxo xTop>ox*t also ooutaixxs laird -rxotos, frorxx 
-wlxiclx -w-o rxoto a siglxt of a paox'ogrixxo faloorx oxx tlxo 
^Txxrx, a supxpalomoxxtary list of local ^o-wors, arxd a 
s]xox*t dosoxxpatioxx of tlxo Old Jdaxxor-PCoxrso at GRoXXStixxg- 
-toxx, tlxo frorxtispxioco -to tlxo voluxxxo Ixoixxg axx iUustura- 
tioxx of tlxo tixrxl>or--worfe of tlxo forxrxorly ooatxoo«|.l®<*^ 
-wost froxxt. 

Ttoeb groator paart of -tlxo irxaugxirfid addross orx 
** Tlxo 3>xxp>aot of ^oiorxoo upaorx axx old Oi'vilisxdiioxx^*' 
givorx l>.y 3E»rof- P. «oddy at XXxxivorsity OoUogo^ 
AlxcKrystwy tlx, irx Ootolxor last, lios 3^«90*MxtXjir- Ixoou 
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p^valb^iislaoci. foy IVfe»a»ra« IBtox^deiirsoz^* €t>& OliMrixi.^ 0*ro«« 
l^oad* I^ox^doxi.^ &m a- ^pt«umjp}det> €ki->. •X'He 

f3airr3k}3J;:il««t;> 4^jpit>oxn.i»c«» Soddy’e via-w'» on 

TO.or».«?>t>ary *3y«t«»Tn of oi^rllisod world wlnoli Ixo 

docdti w'itiln o^li^axuiitriv'oly in a r^oont^ volnnio- Xo liis 
opinion^ t.ljLa'fc aymt^xn. wat^ at;.t;un.od f>o t-ho pnrinoij>io of 
«oarcif>y Tjit>on wJhicln. lio allo^o&K onr Cfivili«at>ion i» s-t^ill 
l>aeiod, in »]pit^ of t>lio faot> t>ixal> -fclxo im|>aoti of 8oionoo 
'i*f>on fxrodnofivo ^roo<5fex»o» IrxsLiet xnatio jxos«it>lo flxo C9a»y 
aafl«sifaof^loTX of tlxo nooo^^i^i't.iou and o»«on-fcial« of a 
Jx.oalt>ln.y and alxxxndanf o:>ci«t>c»noc^ for a far ^in”oat>or 
I>Of>xtlatiio*x fiiaTX t-lio world «txf>^ort,s tvo-day.. Tlrxo facf 
ffxaf. * #5ixi€ftoionc!y * IxaM xxotr. l>oenx roaliwod Ixo a't'fcril>xx<>€5« 
•t-o t-Ho axx arxt.ic::|^xxat:.od non-«oionfifio 

•c>rtifi*>doy:y ixx flxo jai|.3lxoi''OM of ooonorrxxoM and fxtxanoo. 

Oxxr f fxroi^ont:-] oi v'i lis^af ion doxnand« xxxxd, tliron^slx itM 
financial wyjssfoTxx, Immoohs axx t»dictt,” Ho May«, t/lxat> 

■t>Horo Mltali H<^ no jxx-od ixotr.ion xiixlo«s=i ±.lj.oro a w'illin^? 

and «olvoriti doHtor t«x> oxvo for tHo |r>ro<lxio-t.-‘’* 

f^ooj KT'V', IT'rof. J^oddy «tatOM, Hofo|K#;»o<l Hy fl^o 
roit-«»T'af ion <.>f tfi*’' *st.aXio Ht'liofw of 1:-Hos«^> Mt^>c5|>od in tX*r^ 
olaM.siioal frxxdilion, iw »4ti]l aj>|:>aront-| y xinaw-aro of fl>o 
<5axi«o of ^xrc'Mont- < 1 i«t*.c»nt ali-liovipcH m«dx^ tinc^orri- 

fort.alilc' 1».V it « wy t»»|xt otOM, ox* tr liaf if im drift'injjj x*a|3idly 
“tvc>x\'txrd« 1 lio If failtH to i*<’»xxli«€' t.lxat t Ho y>i*ofa^x* 

fxxnx'tion of *% moi»f^t<xi*y MX'Mtx^trii ijs to faoilitato and 
o?c|>f»dito in i.c*i-oixan|j;x» of froo<l» xxnd M«»ii-x'-i<?<^« and 

xxot t H*^ x^nrif_’?lixn«!‘n1. of ][jriv''ato ircsi-js. '!srov-«‘rflxolo4=»M* 

"tlxoro in *x cnxi<i|<c<*xio« I ixxf <*ro«f in t-lw Txiaff «»x*« dx'tali- witlx 
ixk I*x"xxf. S:^o« 1 d >li Ic^sl . T^H^-r**^ »xt*o ov’-^^n i’‘txTnotxr« 

of fli** yxoMj-^ilxili I v** of «i- >^<»y*xl C 'x->n 1 1 niwwiorx cjn l^''inaxxcj»o. 
if flioro N^'oro T«ior<’» «oioxjtitfSo v\’'ox'1<€^x*sh 1 i I-co Hinx» jxro- 
|r>ax'oxl to a|r>|>X"«>aolx tlio f>roHlori»4s facsiitjar «ooi<^ty ixx tHo 
«axno f^f»frit- xxm tlxoy a|>|»roa<*H tJxoir jHixox^ialiMfurl wt t.xdio«, 
tlio c*-iv*^ili*Hto<l v=v*orlcl n^i^arlxt |r>OM«il>ly Hx‘ «t irrx^<i fronx it-w 
<*oxnf »laoont f ixdifTx»i*«^noo to flic* xxj*#a;ont/ xxootl fox* *x 
<5riti€'al inv<T>«l i^afitxn of f Ho f-xrciMorxt. systonx- 

Oisr fHo x>c?oa-«ioix of tlio xxnxnxal xxiootirx#jj of t Ho 
Xirit.i«H IVXx=*<iioal -A.MMOoia.f ion at- C^txrdiff oxx *7 xxly 20 — 2H, 
flxo W^olloonxo T-f istox'ioxxl IVTx»dioal IVIixmoxixxx Ixaj^ jr>xi7>- 
li»47x«^d an annoxxxxooxnoixt , aocoxnjxxxniod l>y nxxxixx^roxxM 
illn(»frafxc>n«, of fHo **■ ffiMtory axx«i IL^ox'o of O.>mxrio 
^M'x-xdioino,” 'wlxioii i« t.c» form fHx-s no:s:f addifi<*n to t-Ho 
IXowoaroH Sfxxdiocx ixx IVlodioal Trii«tory i«»xiod Ixy t-lxo 
IVlxxaonm, !X'Ho f ort-Hooxnin|^ vrorH olaixxxw t.o Txo a 
trii«t’wo>rt;lxy soxaroo of information for «fxxdonta, 
x'C^MoaroH wox'lcora, and all tHowo intoi'^^wt^d ixx t-Ho 
x^v'olnfion of nxodioino fi-oxn flxo mo«f jariini ti-vo -t.ixxxo«- 
Tlix** Hoolc "virill oonfxxirx a fxxll do»ori}.>tioxx of anoiont- 
modioal lorx?- in 'Walo^ frx>m t-Ho |r>ala»olifHio jxoriod 
<xr%wtxrdj», and w'xll inolxxdo fraxx^lafion#* of t-Ho c5olol>rat>od 
na^dio-val "W'oImH mann^orijaf Icnow’-n aa JVfocldyon 
IVIj-ddfax. THa xra«xxlf» of flxa afxxdy of t-Ho csHx-orxioloa 
of ajxidanrxios froxxx t-Ha oarliaaf t-inxoR aro t-cx Ho x’ooordod, 
jxts w-all aa flxo HAiei't-ory of JHoalinj^ wall«, cHax-nxs, anxxxlot-s, 
anti 1>ali»nxana oonnXBNCxtMSMf wit.H. C-yxxxrio nxodioal loro. 
A Koofiofx ia do?vofod fo t>lxo Oardiff madicsal soHooJ, •wit-H a 
!■» i oftx^apxlxioai ra^siriow' of nLOfa-Hlo W^olf»lrx doof ox*w. IWtomfxora 
or t.l»o xxxodioal p3rof«»e»aion and of>J:%o3rs £>o«sosaing Hoolca, 
axanix.»o**ij>t*e* and xxj&ofnl ixxfoirrna'fcion on tHo 

i^oHjoot; of tfiio lxlatOijry» follcloaro, and. logonds doalt> witH 
^ * y t-Hia “woiyilE adiro sro<5tt3usHSit>od <»o oomxmtanioafo af onoo 
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wifH "fclrxo Ooxxeiorv ator of ^fHo 'Wolloomo XXiaforical 
IVCodioal IVCucstonm* 04? ’Wi^mor-o Sfroof, W'. 1- 

Tje*"®: X7rifialx u^cjnarisfs'* .A.e«cxooiaf ion Xil-SNdxiHifion 'wa» 
Hold at Trinity JEXall, O reat ' X^oxrtlanci. 3troot, XL*ondon, 
on .T xily 24— 2S. THoro "wexio alaoxxt OOO oacHiHitei, 

inolxxdin^ «omo vary raro «4];>&oin:xoxx£»^ «xxoH as 'wHxto 
orandas, wHioH ares tHo Hij^Host jxoint in tHo HyHridisa- 
tion of tlxo fanoy | 2 ;oldfisli, tHo Harlo-q xxixx - H xxesd sHxxHxxn - 
Hin, and tolosoojrxio -oyod xresiltail, axxd ^rotowcjxxo HlaoH 
tolessco jpio -oy od voiltail. THores w*esm also sjxooixrxxesns 
of C7ojor-ifc»Kx .dmo/dx*, tHe» xrnalt^ and fomalo of xvHioH 
loaj^ ont of t-Hes xvator wHan sjxaw*niix^, and tHa 
ara laid on tHa sida of tHa ac]^u.arinm aHoxxt tw^o or 
tHi*aa inoHas aHova tHa sxxrfaaa ; aftar aoxxxjp^^f^Hi^ 
sj>awxxixx|^. tlia mala dx-i\ra» tHa farnaia aw-ay, and 
s]:>lasHa» tlxa a|^^s w'itii W’^atar xvitH His tail. AnotHor 
ixxtorastixxg- fisH -was tHa olx mHin^ jA^frioan jxarcH, "wliioH 
i« aHla to jxrojxal itsx^lf oxx land Hy maaxxs of its fxactoral 
fxns ixx saarcH of w*atar in tHa ax’*ant of droxx^Ht. Ot Har 
a:?cHit>xts inalxxdad tHa an^al fx«H, tHa aristoox-at of all 



xxcjxxarixxm ixslxas, fi ixa lias^ards, and «Xa{>anasa traa fx'og^s, 
wHialx arri vad f x'oxxx Y olcoHarxxa, via SiHaria, Hy lattar 
jf>ost in a t-oHaooo tixx, and d'warf alxaxnalx^ons. THo ‘Hast 
tisH ixx tlxa axclxxHitioxx wtabts. jxxtlj^ad to Ha W’Hita ox'anda» 
o'wrxail Hy J^r. JHL, U,. Joxxas j and tlxa ‘ Hast rajptila,’ 
a f>air of a^colotls sHown Hy JVIx*. JEdC- W'Hitlay. A nota- 
w^ortlxy fa*xtxxi:*a of tHa sHow xvixs tHa stall Hy 3Nfr. -A.xrnos 
X^ax-x’y, Jilxxlxald, oxx wliiaH wara sHoxvn xxxaixy Haaxxtifui] 
iVy^/x/x/err»» axxd otlxax' i*ara jxlxxnta. THa ]pond lifa 
a>£.HxHits, -witH tHx'>ir nxinxxta aqxxatia insaots and otHar 
araxxtxxras, also oraatad x-xmcH intarast. Oxxa fisH. a 
Hlxxa talasoo^xia-ayatl vail tail, xvas sold for dSlOO. THa 
wlixxlo ax*ran^axnaxxt ot' tlxa sHow xvas to damonstrata 
tHat txsH oaxx l>a lcap>t in ac^uax'ia, and 'will liva tHax*a 
if oixly raasonaHla jxx-ooaxxtions ara talcaxx. jMTr. AV". 

Orosor, tHa JHon. £5aoratax*y of tHa £tritisH jVcixx.axrists'* 
ufVssooiation, 12 'VVixxlcHald Xtoaxl, A^Vood CS raan, X.»ondon, 
1^.22, will Ha ^lad to ^iva infoxrrnation on Homo 
aqnaria, ate. 

IVIn. A. tHa cHiaf anj^naar^ to tH,ja CTantral 

Elactrioity ^oax*d, in tHa eonrsa of an intarastin^g^ 
f>a{>ar on tHa aloctx^io traxrxsxnission of ]|>ow^ar» raad at 
tHa raeant oantanary eozxfaxrc^oa of tHa Oxvil Kni^inaars, 
jxointad ont tHat tHa idaal to Ha aimad at xa to m«dc:a 
alaotrieity ax^ailaHlo witHoxxt rcMstrlotidn tHLron^epHont 
iC^froat l^ritain. THa ayatam oHoaan, tH;ax>^«>ra.^ xnnat 
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fc>© oxt-remesl^ i3e3cii3le»» »o cks t*o ixnalce -fclno snj3j>l2 
tnastwortiHy ct.iici rotlvioo tiiio olicbx'g^es t/O -fclio coxiaiinaecr 
SSinoo trl’xo i:>x*ioe> of t>Ho ooeti ULSod fo»* t-lio lt>oilex-s v«3Lrio 
'V’oi’y' li-fct^lo ixx <3ifT^r»en-fc looetlit>io», t-Hox-o is ct wide csfioid 
of s\xit<eLl>lo sifeis fox* jxow'or s'fccxt.ioxxs. As rxietrxy o 
t^lxoso lxa,vo CLlx'e»Cbdl 3 r 1 >ooxxl dovoloixeci, tlxo ]px*ot>loxi 

T'osolvos it.solf in-fco s€»lectt:xx:x|^ tilio foost. of t-lxoio fo 
£xssocia.t:iojrx -witla t-fxo * gfrici.* Tixe volt.«,gcs «tricl c«.x*x*y'ixxi 
o«,j>aoity of fho ^z*idL lixaos '•Ixtxvo l>ooxx. fiacocl 13' 

kilovolts S.XXC1 00,000 kilo-weftts x*€?isj>oct>ivoly- Xt. i 
ixxt>oi*ostirxgr fo krxo-w t>lxs,f in. IN'oav Yox-1c a.xx.ci 01ji««,j^< 
t>li€?x’ei is xio-w fx oorisiclora^l^lei loxx^t-H of lixxo oi>OT*Mt.ioj 

132 Icilov'^oltw. Tlxc* ooridiaotoi’s a,T‘o of Bfcl oxxxixxi %*xx> 1 

■wifix &. sfool cox'C?, txxxci tiic^ix* sisso is sxxcli flia-f tXxei-o i; 
lxt.i:>lo x*iskc: of Idt'osIj rl isolxar*j 50 fxxlcixxg ^oIcloo ovoxa tlxxkIo 
■ tHo xxrxosf Aaxifa.vo\ir*M t>lo wonffiox* coxxdit.ioiis. Aft<*>i* 
tx oar-ofixl sfxxcl^^ of tlio «»ffc^cf of fogp:>' wa.lt- J«.clort 
atx'oosjxliox'o 0 X 1 Ixi^lx toxxwiorx iri?^olatoi'w, it xvas clocitlotl 
to Also svxsjjericlirig sti'infxw oorit aiiiinp: xxirxo of tlioiix iiA 
serios. Xoclaxcod voIta^<’iw ixx tHo liixo <lo<^ tc» liprlxt ixiiifj: 
daslios iix tlxo rioi^li lAOiix'lxoori ax'o vot-.v xiixlilcc'-lj’' to 
fiasXi ovox* tlxoso stx-ixj^s of ixjwixlat ox*w, iw, 

lio'we-V’'ox*, xxo oox'tairx xvay of X'soajjitij^ tlxo c*oiiwo< iot*xxc*o» 
of a flasli stxikirxiac tXio lixio dirootlj,’'. INJx’stlioclw liav'o 
Xaooxx cJovolojxt^cl foi* cJisooiorxeotiup!: faulty linos fox* 
x*o|;>ai»* 'vt'itlioxit ixatorx'xxj.»tiix^? tlxo sixj>|>ly- Oxia |.>oiixt 
JVli*. I^af^e oxxxj>lxasiw<5<l v’^as tlxat tlx© mxxiri fnxiotiori of 
tlx© ^xici lixios xvas t.o aot as ixxt€*t-ooxxiiocjtox*s, axxcX xxot 
xxi©i*©ly for jxo'WC'r traxxsixrxissioix- XXoxxoo tlx©y IxacX oxxly 
to oax'ry a fraotioxx of tlio ©xx<-*r^y f;^©ixoT*ato<l ixx Cii*«L;at 
liritaixx. TXxo ixox'ooxitxx/^o ©ixox’firy loss<»w iri tlxosc* 

xxxaixxs, tHorofox*©, ^vo^xl<l Ixx? |>x*aoticially xxojjjliprilxl© cxxxd 
'woold dixxxixxisii as tlio load tlovolofxod. 

W'la ax*© infox*xixo<l 1->y lrT%j>«-JX*ixxl C’lxomioal I ri<l ostrii's. 
Ltd., -tlxat l^r. FI. 'JR. Arrxxstroxxfi;, liavixi^ x'osifxxxod Ixis 
ipositiorx as a dix*«otor of XXi'itislx IXyostxxffs Oorfxoralioxi, 
I-.irr»it©d, Xias acofj-xtod a i*©tixiiiox* as oot isiilt ixrxt to 
IxoxT©rial C^Hoxriioal X xxcl Listrios, l^tcl. 

3VIa. O . i i, 'X^is^aoic, dix-ootoi* of tlx© lli*itislx C *ast Troix ; 
Kosoaroli Assooiatioxx, lias l>t?<?xx XAixariixTionsl^-' aw’'ax*tl©d j 
l>y tlx© jxxdjxes tlx© Hx*st yxris^,© of 1 OO ^Liixj©as for ■ 

s©ri©s of jxract ioalxl© jxrc >jc>os*x,ls r©latirijx to ‘ CJrooriw'ill 
in In.dvxstr>.’ Tlx© oottxj >x?titiorx v^'txs orf^anisod l>y 
tlx© Cllas^ovw' arid West of »Sx;otlaxid Assooiation of 
I''*or©rrx©ri Jilxxjajinotxx's axxd X_>raxx|^lxtsm©Tx, and tlx© 

jud^©s r©j>res©xxt©d tlx© tlxx'O© f>arti©s in indnstry tlx© 

©mjxloyox*, tlx© 'wox'kt?!*, and tlx© t©©linioal or adxnixxiw- 
trativ© offxe©r- 

Tixis JL>©jiartm€?nt of Zoologj,' of tXio J3r*itisli JVfnsoxtm 
(^^atxxral History) Ixas roo«?ivod an ixnjxortarxt collection 
of mammals and l>irds olxtain©d V>y a X"rancc>-llx*itisl'x 
©xci»«?clitioxi to Xf'rcrxclx Xndo-Olxina xxxxdor tho lt?ad©rslxijr> 
of ISX. 3©an 13©Jacoixr, w^itlx xvlxoxxx *was associated 
3VX. X^ierx*© .TaXioxtill©. Tlx© collection com]pris©s ISl 
xxxammals and 1794 Ixirds : of tlx<*s©, ttix-o© nxaxnxxials 
and twelve Ixirds ax*© forms ricwr to scionc© and ax*© 
tlxorefox*© of consid©i*alxl© sywternatio ixxtorost. 

Itr is anxxoxxTxced in tlxat Tliornas A. Hdisorx, 

«7olxxx J. Oaxrty, JMiclxa©! 1. X?xx jxin, Axn V>ros© Swausoy, axxd 
Hlilxxx Tfxomson Xiav© l>©.oxi ©looted Ixonorajry xn©nxl>©i*s 
of tlx© Axn©x*icaxx Xnstitxxt© of TSlcctrical XSngirxcsors. 
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Tlxis is tlx© fxxrst tim© tlxat any Amorioan Ixonoxrary 
xxcx©xnl3©rs Ixav© l>©©n ©l©ot©d. 

Tmc ilf ecZ'^coZ: arxd (8 Hamrietta Street, 

Loxrdon, 'W'.O.S) is xxow issxxlni^ c|,\a,art©rly a “ Literaxy 
KTxxxxfilxor,’* a featnx-© of ^vlxicix is a Ixilxlio^rajxlxy of 
m©di<xal Ixooks |>xxl>lislx©d dxxring tlx© j^revioixs tlxree 
montlxs. Tlx© Ixilxlioii^rajiliy is oom|xr©lx©nsiv© and is 
desif^nc^il to cov’-©r tlx© litoratvxr© of tlx© m©dioal and 
alli<?d sciences of tti© w'liol© w^^orld. TH© second literary 
nxxinlxcr was jxnlxlislxed on duly 11. 

Txxf: ]VIoOraw-'H ill X^xxlxlisliiixg: C''o., Ltd., li«ts issxxed 
a txsofxxl list (iNTo. 13) of Ixoolcs on matlxematics and 
jrxlxysicjw, tli© matlxematics section ixiclnding advanced. 
an<J |r>i*actical ox* enficixxeorin^^ xxxatlxexxxatics. X5acli 
title is acconrxi>arxi©d Ixy a Ixrief not-c? oix tl%© style and 
sco^x© of tH© IxoAxlc and a list of tlx© ctlxaixter IxeaxiinjB^s, 
so tl^al it is jxossilxlc to jvxd^^A* r|viiclcly as to tlx© sxxit- 
alxility <jr otlier’wis© of aixy l>c>*jk for a yxai*ticxxlar 
|x n r’fxos© . 

TxiJS ajxp>©ax*anc*<_‘ of xx tliird C'diticxn of tlitx illixstx'ated 
lxan<llxook on tlx© Ixoiiwe-lly, l>y JVfajox* 111. 1^1. A.vxst©n 

<Xiritislx IVTxisexxm (>JtxtnT*al JHistory), FIconornic Heries 
1 a, 1928; !/>*.), afTor<ls txmjxl© testinioxxx^ to its TXVility. 

A-ltlxonf^lx only tw'o y©ai*s Hxxx'c** ©slajpsed since tlxe 
Xxnlxlicatioxx of tlx© last ©<lition, xx©w discsex vox'ios of 
inxjxortanc© liax*e l>«:»«:?n mad©, and willi tlxese facts ixx 
xntnxl its text lias t>o<?Jtx tlxc>ronf?lily x’cvised. W© 
commend tlxis oxccellent j>»il>lic»xtion to all irxtex'ested 
in jxnlxlicj Ixcaltli and fly sn‘j>| >i*©ssion . It is olxtainalxlo 
tlxron^lx l.xool<s©ll©rs. 

Tmjk egotist- and Cl^'cxletic ^^nrv'ey Ixas issnod, aa 

S'fKTiriaZ erxJ i.oi'i JENT'o. J (f>x*ic© 20 cents), xv \xsx?f*xl 

Ixoolclet of 78 ixajp^cs entitled Instmctions fox* Tide 
Otxsc^rvatioxxs,'” Ixy f S - 'll’- T’f.nd**. It stxxxxxTxarises for 

field i|>tiX’|xos©s tlx© mc'itliods ixsetJ Ixy tlx© fcJxxx'vey in 
olxtainixx^ tid© olxsox* vat ions, and ixx mxxlcinj;? tlxc? 
rodixetiojxs of tlx*' tid© T*x>c>oi'ds txc?cessary for tlx© 
©statxlislxmexxt of planx's of x'cfex'eixce fox* rfdsltxcixijt?: 
tlx© soxxxxclin|a:s of a Ixy drogx*a|>lxic survey. JLJ©xn|4 iix- 
tonded a>5 a ’\%^ork:ixi#ac manmxl, tlxxx xxxetlxods of com- 
pxxtatioix elescrilxed ai*e x*x'strict<?<l tex tlxose i*©C|xxir©»l 
for field nstx, xxncl n«:> tlxeoretical disexassioxxs ax*e iix- 
clndotl - 

Tm^ Hoss Institute and Hospital for Tropical 
T>is©as©s, IF^txtney Hcatli, S.W.IS, lias orgfaxxised axx 
“ Anti -IVf alarial Advisory Oorrxrrxitteo,*’ 'witlx tlxe otxject 
of assisting? trxxfxical indxxstrios in «?arryinjE; ont practical 
measures to ooxnlxat tlxe diseetse. Tlx© teclxnical 
memlxers of tHo corxxmittee are Sir IVfaloolxn Vi^atsorx, 
Sir Honald Hoss, Sir "William Simpson, and. Sir Aldo 
Oastellaxxi , and tlx© lay merxxlxers inclnde representatives 
of a nxxmlxex* of rulxlxor, cotton, ^old, and. otlxer mining 
coxTxpanies and associations. Tike anti-xnalaria staff 
at tlxe Institxxte will Ixe at tlie disposal of tlxese com- 
panies for advice, axxd it is intended tlxat Sir IMtaloolni 
"W atson Ixixrxself slxall visit some part . of tlxe tropic® 
every year for a slxort period- 

A3Pi»i-iOA7*iojffs are invited for tlxe following appoint- 
ments, on or Ixefox*© tlxe dates ^ part- 

time evexxixxcr lectxnrer And ivxfiutrtxotor for carpentry 
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Ajntd joirjio**y CLt^ t.]:x€» Aot,oxx TeoHrdoakl 

X^cinoii^cL] • Oli^iisviriolc. IPoly^boolxTO-o , I^o4Sbdl, JS«c4£ojrcl 

X*«i*»*lc, W.-A 8). Ant- eu!s»i»t>a.nt> 3ma>«t>or' lio tiooxsih. 

jmeci.icbn.ioa.1 or»,^ir».€»03rin|5 avil^ j eo-fcei i>o jxxTxiojr ^ooh-rxiool 
£bxxc). overrinj^ a>dxilt> t3t>\».dorit;s a-t; •fclrio Ji^csdlhLAll 

«Tva-rxio*r 'X'e^iimicsal Sotxool- Olorlc -fco til-io Oove>am.or»» 

3Sd xitoa-t-ioin. Ol^io«, IVlixnicii I3uildir>.|.^s, i^oi| 5 aa.-fc« 

C’A.nig:- 8). A jt-mior t-oolitiicsetl oflCloor in CLrx. Adntnr**a.lt.y 

]K3Cf>ojrim<»xiLi>ekl -IS«t>a,l>li«lxx-iri<3T:it -wor-lc of ■w'Jjiol^ oon- 

TO«,ir»l>r of io t'.orxnoscion w-itFi o,oott»t,ictefcl 

and oloot>*rioal af:>|.>ax'«%t.ut4 'X'Hc^ fcSoor^^-fcar-y of tlxo 

Admiraltiy (<’.10, lix-anoii), W^lait;<>lia,ll, 3. W' . 1 (Axxja:- 11)- 
A. w^ood ■W'Oi'lx^ilriOfi i n^tiT'o ol-oi- for* t^lio •Tnnior* ''I'’ooH- 
nioal feJcJ-tool of tho O<>vont.x’ 3 r IVTnnioif^al ';i_''^<^lxn-ioal 
Oollof?o— — Tlxo l>ii'«.>c* t-oi- of lO<i\*oat:.ion, <l:fo^moiI lrlox»«<^, 
C-O’V'ontiry’ (An^. 1/5). A x-o«oarolx olnonxi«t. undoi- UtlO 
fciafof-y' in iVlinoesi foT* tlio str-ndy of 

ioni«al-i<>n dnriiifz: o5cy»loi^ic»n« ’^PVio C’'"n<loix* 

i*4©<rT^tiav>' fox* AlirxoK, li;Mt.al>li«Hmont. Ui'arxc*tx, 
XI><*jxax't^xxxxH‘xx't, XI>o*xn tSfaxxlo^*- t*>fx*<»of>, »S-W’’-1 (Axi^a^. 1H>- 

,A worri^vn doxrion«t >1* an<i «4SMiist.«.nl> l€5CtLi»i*«>r in i Ixo 
<io| >ar'f » txe*r» t of oHt^rjrxiwI- i*x’ of t Ixo l-lo^ al J^l ol I ow'*x>" 
C’ollt^fXo ^ Tlxci X*t*i »ioil>*xl , Kc>>^al HollovK^txy' C ’ollo>ar<*‘, 

lOnj^ile-'floKl Oi't^c^xx, S^xix'iro.v^ (Axijj^. A |>>x>^sic*sr; 

j^jratlnxxt-o «t: ti>l»o l!^oi-tlxan»|>tt>iiL l^ol^’'1--oc*litr»i<! Xnrtf-it..xxt'-c*, 
for toac*lxin#jr aitd l.v f<»r in <>j»Htl»*xl- 

rxxic* <xjitfic*K- ’'I'lxc.* l^rinojfMxl, JNf >j't>Haxnj>< on T*ol vt.<'oHniic; 


Xne»tiif>x 3 .t>o» <Tolxn S-fcroot:*, K-0,1 <Axai^. 30). ^ .An 

assia'tan'fc Icwrfcxxrox* and domonstiratyor- in -felxo I3xrit>i«fci 
Hlolxool of IWtalfiixxg axxti Xlx'O’wixxg and doj>ax*t>xnont> of 
tvlxo IBioolxoTnistyry of I*'ox’n:x«»nt>at»ioxx of <>>xc5 X_Tnivor»it>y' 
of fiixrxnixiL^lxaTn'--— '3''lie> gioox-ofax-y , CJnivox'sif y, I3ix*TOin|^*- 
Ixain (Aix^. 31). Tv^ro olx©mi«f« for t.lxo IVSoa-t I^^3rodxxt5t>» 
]El.o»oax:o2x Jflranoli of tlio IST.JZ. X>esi>ax*tyxxxon-fc of Soiontiifio 
«,rxd Zndnatyrial K.o»oarcrlrt, W'olliixprf oxx — ~-Tlxo Z-Ei]^lx < 5om* 
miswioxxor for I*^o-vr 2oaland. 4-3 5 fcStx'and, W.0.2 
(Sojxfc. 8). A otxiof a«si»fca»xti €*nt.orxxolog:ist:. af. tilxo 

3f5,o-t.lxamsxtiod '£3.acf>orimonlyal fesfafion T?lxo Soorot-ary, 

Ztolilxanxe^tiod Itlxixorinxontyal f^fcation, Marjxondon. Xlort.» 
(Sofxti- 15). A loctynror in Ixiology ati t-lxo I*ox*t»moxxf-lx 

Mnnioi^xa^l CTJollx^^o Sooi*otary» lVInnict£>al OoUogfO, 

r»orf«moxxi>lx. A Ixoad of fclio moolxanioal onginoox^nj? 

doixart,ixi©nti of t,lxo i:>arlrn^f on Toolxnioal Oolloi5o 

'X'lxo Olxiof ICdnoation Offioor, JSdnoation OfHoo, 
X>arlin|^fcon. A Ixoad of tlxo *3 nnior TToclxnioal School 

of flxo iloroxxj^lx JPoly toolx-ixio Inst.it>xit.o Tlxo I?xrinoipal* 

Box'oxxf^ix I^olytooHnio Xnst^itynto. 'f3oroxx^lx IX.oa<l» S.IS. 1. 
A ixriixoi£xal of t-lxo iKrojrtXx-W’^ost.orxx I»olyfcooljnio (now 
X>oin^ oroofod) — Tlxo Olox-lt to tixo Oovornors, X^ortlx- 
■\V'ofc^t.ox*n I'^oly tx^clnxio. 3 Toxxxj>lo fJSaxrdons, 'roxrnj.>Xo» 
J*3.C.*.4t- A- laixoi'atory as«i«taxxt/ in tlxo X^oX>ai*tixxesnt of 

Afsrrionlt.xiro arxd X*'ore*«1:.«, I-Clxat-toxinx Tl»o t ?ontrollor, 

h>xic3axx Oovc'^rninont , I.. 40 Xx<loxx Ollxox^, V\ ' oil inf?^ ton FXoixso, 
Hixc-.lcinj^lxani CJato, tS.W'.l. 


Ouir AstJrottiojnaicAl CoIvitxxtm.^ 


f*T'r i< * Hm-'ort AX« aimx> m-H'C>'X’’«. X'xxclor tlxo ^titlo 

“ X„ai*^o 1V1« xot ic* JStcxrrxxw arx<t l..rai*^o JSxxixmixoIm,'** in 
JK f cfti tnZ'i/ A' o/ /iJoj/o/ .'l«v/ro>«. AS'or. ♦ IVfay 1028, 
W’' , !V1, IX. < i l*oa^.'<*^-i 4xn<l XI. W'. >I*?wton <ii«onM« tln^ 

o<.*o ttrroxxoo of «ntx«|x<t *f ts al tlio time' of xxxai^ixot; io atoritxa 
f<xr tlxo 5-1 I8T4 1H2T, IVl aj.rEX«st io cliatnrlxaxxooa 

aro ijxe‘lx»do<1 foJ* xv'liiolj tlxo ranj^e^ itx tlooliixat ioxx waa 
at lotxai 1", or 1 )«at in oi* Af. X*"'. at l*>a.at 300 ->. 

fSii *ixaj:>ot« of EExoaxi xxj*oa 500 Enillionllxa €>f t Ixo ann a 
I itOExxiaj>li<*ro ox* »x.e*o ooxxaieloro^ei ai^xxif ioxijcxt. ixx a 

xioiitxixxxx'iaexix ’v'V'itln intx^ixolio atomxa. analyaia aixoxya 

tliat otxt of 0<t ma^^ixotio .•^tox'nia, 3<» ootxxxxe*'*xo«^< 1 'vx'-itlxin 
*1 cixiya of tlxo oontrtvl TEEoriditxr)i jxaaaxxgjo of a lar>;?o aj:><»t 
{ «*l»*xxxot?f xjvoiild £j;ivo al><»xxt 17 ooinoidonooa Ixot-xx’-oe^n 
a|>cjfc axxd Mtorrxx) ; 8 ot Hor atorrna ooxnrnotxood xx-ftl^in 

1 day a of tlxo oontx*al xnoridiaix jxaaaago of a ro^ioxi 
t>f tlxo axxn -wlxiolx liaxt j;>rox-"ioxialy Ixoon xnajrlcoelly clia- 
t nrixod ; in 7 otlxox* oxxaoa tlxo «< orrn waa folio wod xnxo 
‘s«>lar rotxattion lat or (alxnxt 27 day«) Ixy tlio t ran ait of 
ii larf^o »fxot W'liic'Xi lE«3xd dox^olofxod i*» tlxo intorval ; 
tin* roxxxaixxinjaf O at<m*»x*a oocxxrrexl xx'^lxoxx xxoitlxc^x* ajrxota 
11 * »i* fxvoxxlsa 'wc^ro x.xnxiaxxal. "Wlxan tlxo lari^oat ^xxa^^xxotxo 
Ml orxxia w^oro oxcaxxxixxoxl ( 1 <>r XX . X"* - or V - 1**. 500 *> )♦ 

It waa fox.xnd tlxat 15 oxit of 17 atorrna ooonrrefxt xxx 
<*<>t» jxxnotiorx -witlx a lar^ifo «£>ot ; tlxx^ »i>ct/€>e>ntn ato^xx 
i<M»lc olaoo ono aolar rotation aftea* tlxo o€»ntx*al nxor x d x axx 
of a iar |20 snot, ‘vrliilo tlrxo mo v oxe toon tlx atorm 
l*r<-f?eM3od fey oxxo .£ioiar rotation tlxo oo xxt ral xx^rixxJ^n 
J»*^,^-.'saKo of *anotXior lar|a(o ajxot («€»o .NA-nmnis, ivlay .<50, 
P- HI 2), ^Dfeoeio fi«txro« »feo*w tfeat individnal atoi^xs 
individual fitnofea aro asaaooiatod -witlx oaorx otfeor 
of ton tfean <sknxx feo a^orifeod to olxanoo, and tlxat 
tlu> tondonoy to a«»ooiation io gfroator for tlxo larg^ost 

I.ittlo ovidonoo im found of a tondonoy for tfeo«^ 
J^itRTjotio ta^torma to roour oxxo solar rotati^x 
fluK iM xxot nooooaariiy , ir*. oontrefctXxotxon to IVlaxxndor, 

3oee« Vox-. 


wlio foxnxd XV dofinito toiidoiEoy foi* ixxaj^»»estio dxstxxrfe- 
aixt^e'M to rc'oixr afeoxxt 27 day« lat-or (^JM A- 

i>o. lt>-22, oto. ; lOO-l). "l?fex^ £>roat%nt axxtfeors 
lxav*» colloctod data for tfeo jxx'x-iod 1874—1027 rolatinjK 
to axnallor Mtorxn« (snofe aa woro inoludod fey Manndx^r 
ixi Ixia analyaia), and a diaoxxaaxon of tfei» class 
xxifvpjnctic dxatxxx*feanot^ xnay alxovr a more ddxnxt-e^ 
x'r^ct n rroxicx? |;>fecxE om exx ox x . 

jS^*x*tm>r's f:5 A’ri«::T.iX^iTxa IX vJrxcaxxxjN ^^I’lxis satellite 

Ixxvs attx'aotod tlxo sj.>ecial xxttoxxtioix of d^’^naxxxioal 
xxatroxxxxxnd'S owiiX|yS; to its lar|^e £>ertxxx’feations 
Titan, axxd tlio fxvot tlxat tfet-» xxit7>axx xxxotioixs of ±tx*> 
tv^'o aro xxoarly coxmncnwiix'afelc', ixx tlxo ratio of _4 to 3. 
Tfec af Ofwsrerx^nlorxy, vol . lt>, J?ax-t ^3. 

con tax XX a xxcw i xx vest ij^at ion fey J- WoltJ ex*, Jxxxx . 

«rivcf»s a revised tlxcor^''. axxd a coxnjjxvrison ■wxtxx 
ofescxvatioxxs from 1875 to 1022 i also tafelos for 

coxxxcxntxrx^ tfec xxxotioxx €vs jxcxx-t urfeed fey Titan. 

Tlxc discxxssion affords tlxrec diffex^mt dcterxmnatxoxxs 
of tfeo mass of Titan, from tlxc nxotions of < 1 ) tfee 
arcfxxxxxcnt of liferation, (2) tlxc loixgritxxdc of £>cri-c€yx-tro, 
(3) tlxo xxo<Ac. Tfec* values of tVxc rociixxucal of tfee 
xnass, oom£>ar« 3 <:l "w^itli tlxat of fe5atixrn, aro 3080, 4080, 
and 3707 i:*e»si>cctivcly ; conxfeinixxg: tfeoso witlx valves 
found fey JElroxxw'd*, XSiolxdfecx-j^er, and Samter, fee 
adonts tlxe xxxcan 4033. Tfeis -mafeos tfee 

mass of Titan 1*0 times tlxat of oux* rxxoon, feut xt« 
density is only afeoxxt fealf tlxat of tfec moon. 

Tfee comparison witlx ofeservatioxxs feringjs out tfeo 
sunoriority of tfeo m4stifeod of conxj^rinia: one wteUite 
witlx anotfeor, ratfeor tfean witlx Saturn itsolf . 
latter nxetfeod vras used U 3 p to X887 and ^ave for tfee 
moan, error of one ofeservation valxates tlxat ran ged 
from to 5 tfee otfeer metfeod was tfe^x intsaroduoed 
fey Btrxxve at jFHjOIclovo anxX reduced tfee mean error of 
an ofeseryatXon to 
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R.esea.x‘<rl& X'fcc^xns. 


i^3«.j®w:T»'x*o:efcio OxJX-TTTm»: ow' ti7*x:E3 Oo3L.TT»ff»i:>v 3ftxvBr», 

In vnl 73, a.x*-b. 11, of •t>Ik<© JF^rc^ce-ed-iv^^ of 

ZJ,^. -ZSTcre-io^iME*/ MT. W. I5Zx-iog:es«* dosorilaos 

x' 0 «olt>« of sutcx. inArest^ij^eb'tioix of «. i>T*olii«t>orio ^it>- 
cl-vsrellinK villa.g5o a-t. ^WaUnfeo, CJ^jrarxti Ooxmt:->r, "Wa«tiin.|^- 
iLon» xpvliiolri 'waa uxiclox-t^alcion as of «. ge»r»oral 

«v»r'V’“oy of tlxo Oolxnxifcia. airoa xvif l-x 'viow of 

dot>ejrminirjL^ ±> 1 x 0 ofiaoraot-or* of t-lxo of if-t^ oar-ly 

in-liat^it-axitrs and it;a i*olat>ion f-o noig?l:il3onT-inpc oxalt^nros. 
rrJie* ai'oa is of oonsidax*al>lo inaj>oi“t.anoo atVinoloi^ioally', 
as liHo Sa-ddla IVI!oxant>ains form a l>arrior dividinf? 
Salisix from 3]'iahft.a{>f.ian-sj3oa1<in^ Indians- <5oolo^io- 
ally, tlio fomxa-fcion malcos it- j->ossil:>lo fo dotonnino 
"witliont <::|nost:.ion -fclnaf. man ooxild not liavo inixafei tod 
tlxo ax*oa in j>loistooono timow, and tliat tlao rolics of 
oarly xnan attril>ntod to j^loistoooixo do|r>osits or- 
assocsiatod 'with p>loistooono fanixal i-orn ains aro intn*- 
si'VAO- Tho oxxitnro of thes ^>if--hoxxso 'V'illa.^o is osf>ooiall>^ 
intm-ostin^, as inciioatin^ tl*o o^cl latxs ti 'V'O nxarinor i»x 
'whioh tho inhabitants o>cj3loito<l th« natural x*osotxx'oos 
of tho arx^a, n:iox'o jxarticixlai'-l^ in tho dovolo|>*xxont _of 
the»ijr stono otiltnro, no loss thtxn t -vvoxit >' -£i vo variotios 
of stono hoin^ oxxnnxoi*atr»t 4, of -wixioh tiic’X' ma<io xaso 
iix tiio xxxaxxxxfaotxxro of tools and in'\j>l*'‘XXAon ts. It is to 
ho notoxl tliat all forms of tlio stono a:>co 'vx^ox-r? laolcixxj^ 
in tho snrfaoo fixxxls axxd arxioxx^ tho ^a^*av ’'0 r>ffo»*in^s ; 
tho ixx lial>i taxxts of W^ahlnlco <lo|>ondo«i on tho haftoci 
disooidal stono vrar olnlx, tlto flalcocl harnnxorstono, 
tho i^roov'od xixaxil, and tho stonx^ vrod^^fo itx its stoax'l- 
HTho CTomotox'.v ooirtainx^d both fxrinxar>^ and sooondar>^ 
Ixixrials, bxxt * fxrac-ticjall^' no othx^r than tliat of 

oorornontal hxxrial- -A. fovr slcxxlls ax-'x^x-o roc^ovorod from 
axnoni;^ thx? roznains. ''PIxoso slxo-w-ocl az-titxoLal xloforzxxa- 
tiozx, and tho oc!oi|r>ital flattozxini^ dxxo to tho xxso of xnx 
xznoo’V’orod oradlo boxxrxl. Thx'> frontal oooifzital flatton- 
inj^ vras ixz'odxxood by a ora<ile board flaj> sinxiltxi* to tlxat 
xxsod l>y Oolx-xnxbiarx Indians in histoz'ic timos- 

A TjHCKSoa'v^ or' TWcr: fciivtxT.r:.' In (x^-ol. l^^o- 4) 

3VLr. A- Hooax-t <lov'olo;f>s a thooi'y of tho sxnilo. 

Ho jjoints 0 X 1 1 that tho ox'igin of tho snxilo doos not 
sooxn to havo boon satisfactorily 03>cf xlaizxod by ixsycho- 
loj^^ists- Ill'voix I^rof. 'Wzn. IMclL^oxx^aJ I, xv'bo ocplainod 
tbo laxxi^h as a 'protoctivo x*oactioix (I'3'ATrxjaic, vol- 07, 
15^03) loft tbo sxnilo on ono sido. A soxxroh axzxonj^ 
other animals may fxxrnislx sorxxe clxxo. 'Whxin a do|t^ 
is ploasxxl, os^pocially -wlxoxx it is foil of f ixix, it opons 
its moxxtlx slightly, dra’ws back tbo comors of tlio 
nrxoxxth, axxd baros its tootli - If ozxo tiolclx^s it ixndor 
tho ax*xn pits as it is lyin#?, it is xxpt to clx-aw' back tlio 
corners of its moxxth sli^jjhtly Ax^'ithoxjt bai-inj^ its tooth. 
A. pxi ppy 'woloomos Its mas tor 'with its e-^az-s cockod, a 
distinct jgfloazzx in its oyos, Ava^r^inpr its tail azxd snxilinjpj. 
A.S its zxiastor draAVS xiotxroz*, it rxxshos toAvax^xl him anxl 
procoods to choAAJ' his han<l. Tho snxil<>! tlion zxxxxy bo 
tho z’osxiltant of tAvo xxpyxosito tondoncios, tlxx'^ impxalso 
to toar AAritlx tho tooth azxd tho imf>txls<3 to sixcrk and 
lick tho object of affoction. A.d ixlt nxan xloos xxot 

Ixabitxxally bito tho obj«>ct of his affection, bxxt there 
is a tondoncy tliat Avay AJrl»ich visxxally Ixotrays itself 
only izx Av-ords ; in ohildrozx thoro is a distinct tonxlozxcy 
to chtiw alfootiorxatoly- This te^ixdorxx^y is ixx man 
x^ax'ly zA?-f>rossod and only bz*oaks oxxt into actiorx xxzidoz’ 
tho stx'oss of A^iolont oznotioxx. Tho pax'allol hotw^oon 
tho znan’s szziilo and tho dof^’s is so closo, that they 
may bo ixlozxtifiod, tlio difforoncos boinjc^ dxxo to xnaix’s 
xzxoro cxxrrxplozc doArolopmont . TTxo axxthox* ofEoz's thoso 
tho ho|>o that thoy zxxay stirrxxxlato 
x'osoarelx into tho c^xxostion. I>ax'AArin ixx his ** JEIac- 

pz'essiozx of tho Ii2motions ’* xrolatod tho sxnilo to tho 
oaeprossioxx of ploasxxro in sxxokinf?. 

No,- 30a0^ Vox,- 


A>rt> ISvox-xrrrxoasr. In former papozrs I*rof- 

Itayznond I*oarl has sxx^gjostod, froxxx statistics! 
axxalysos, that tho difforont or^azx systozns of the 
hxxxxxan body aro not all oc^vxally oapablo of Aiivith- 
standi xx^ disease, and that tlxe distribxxtion of hxxxxxan 
xxxox-tality is associated Avith tho evol xxtionary history 
of thx% hxxman body. A fxxrther stxxdy sxx^gfoste that 
tho incidonoo of disoaso in ■v'arioxxs or^an systoxxxs has 
axx o'V'olxxtioxxary si^nifxoxxnco thx-oxxghoxxt tlxe A^ortebrato 
sex'ies ^ a-'oI- 3, ,T xxne 10i2R, p- 27 1). 

His anizxrxal stxxti sties xxre draAxrn from tho records of 
deaths at tht^ Clardens of the JZoolofzrical Society of 
l^oxxxloxx fox* the fovxx* years 1D20 — 23, -4-44-8 deaths in all. 
The* j[>roclozTxizxazxt caxxsx^s of dx’sath arnonjgst Arertebratos, 
izxclxxx lizxgc nxarx, are associated with the alinxontary, tho 
rx^spiratox-y , azxd tlxe circxxlatory systezzxs in the order 
nazzxed, azxd of these tho first tAvo are by far tlxe xrxost 
xxxxxrtal. Kxxt VA^bex*t»-as thorx's is a dc'tcx’easixxi^ ratio of 
aliznx^n taz'A' fatality froixx x*e|^>tilos to birds azx<l frozxx 
birds to rVxamnxals, tbo ordxxr is rov-c»rMorl izx the case 
of tho rosfiix'atoi'y systonx- T t 'woxild sc^c^zza, thx^x'oforo, 
tlxat 'v\’’hilo tlxt> ev^olxi tion of tho ros|:»iratoi'y system has 
znaelx* it txxox*<» atx<l zTioro A’"xilnoT*abio to tlxx' attacks of 
disoasx*, tlxe a.li mej i tax-y systerzx Ixas fi^ratlxial ly attaixxx^xl 
a jGfX'oatoz' disoas«»-x*x>sisl anc«>. A.^<ain, if t.lxo izxoidozxxso 
of xloaths bo txxbnlxxtefl accordiixjyr to tlxe fxrirx»xxry ^«*x**n 
layers fx’oixx vv-bicli tho ox'fjaxxs *xrt>se, it is se^^n tlxat izx 
xxli vertol>X'ato jr*'*^** itadixclin^ mxxn, tlio x^rxdodox'zn 

sex'ies is znost a-' xil iiex*a>>le, tlxt^ e<-’?todernx sex^ios least 
'V'tilrxox'ahlo. I^xix'’th*3i*, AA'hei'Cf'xxs tho rxxtitx of deaths 

associated AX'ith x^otodermal orfafaixs i nx^roasos f rozn tht’^ 
loAvest to tlio hij^host A'ortebrato, tlie or<.l«*»x* is o>c.a<xt!y 
z'C'A^* »‘X*so< 1 ixx t-lxe esase of oxidoderzxxal orp^xxns. ^ JVlthonprlx 
tho rxx^x'A-'o ns system does not stand hi|i;lx izx the 
ixxcidexxco of death, it is iixterestiniaf to not^x tlxat izx 
civ'ilised rnxxn its v'xiln«srability is onorxxxonsly jofreat-xtr 
tlxan izx zxny otli<M* A^ertx’>l>z*ate? ^z*onp, the ratios, frxirxx 
lOO dx^aths'izx ezsxcli ji^roxxp, bein|^, reptiles O, birds 0*12, 
znazxiztxals 0-<14, znaxx 8*1:11. 

IfotxjEtcizsr lirazxs r:»Tr>vB:t-i»xf jkjtx I'M JSToairxi A.TVf fCixix^A , 

A. snrnizxary of all tho facts tliat oaix bo loarzxed aboxrt 
tho introxl notion ox* t razxsplaxxtzxtion of bix*ds ixx iN^orth 
Axnex'ica has Ixoozx oomyxilod by ,fohn O. Thxllii>s 
-4f/r. T'4>t^h, liiUl, JSTo. />'f, Apx'il 1028). Tho 
list tjozxtzxirxs the rxames of a Av-ondez-f xxl A'-ariety of birds, 
frozxi tixxarzxoxis to sparroxA^s, bxxt relatively f<-»‘W of the 
mazxy lxaA*o sxxccex<>ded in forming poz^zxxanexxt colozxios. 
fSomo AA-'oro zzxere escapees fronx captivity, AArhioh had 
littlx^ x?hane-o of sixz*vival, bxxt oA*en azmonfafst the birds 
dolib«^x*atoly plantx^ci in the rxoAA* land, for their boaxxty, 
thoir valxxxx as sozxx^sters, or thoir sportirx|3t Cfxxalitios, 
there Avero many failxxres, Kozno, sxtoh as the caper- 
caillie, black ^^-azne, azxd many lExxropcajtx »<>z:x| 5 birds, 
vanishxAd almost as sooxx as tbey Avore liberated ; 
otliez's nested for a season anzl then doclixxed, althoxxgh 
all tlx€» conditiozxs Sfcomed favoxxrable for sxxr'VXA'-al ; 
still othx?rs, for example, the I3xxropean skylark and 
goldfinch, szirv^ived azxd brxzd for a term of yea^rs and 
then disappeared ; only a srrxall minox-ity forzns 

foxxnxl oozxdxtions so favotxr’able that they settled doxvn 
and zxxxxl tipi iod . rThe ISn^Iish hoxzse-sparro'W^ the 
starlinjc?, the pheasant in Jklassaohxxsetts* and the 
partridge in tlxe zxozrth- west have been eactraordm- 
arily sxxccessfxxl colonisers ? bxxt as a amle the nz*»t 
oxatbxarst of sxxocess is soon ohewked 

caxxses, and a fresh balance is 40stabHshed* It has 
even Ibappened that an alien* at cxne neidod «w» prolzno 
as to b^ ra^arded as a pest* has 

Avhen Hatxxre has hadl tincxe oppemtxorx 

forces into line. 
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Kxoi-fOO'ae' o** rx^:mxi O^sttk^ 4ik>ri> orrsKJaBS*. X^AJtfacxjLJc- 

»®tA.»srC5«:s- Xrx t>lx€» ^x>tril mxxxil^oip of tvla^o 

rnaef <:Nr,S,, 2S>. J. Ml. Or^tvoxi fiiridls t>lM.^. ^Irioil-eprowiilri, 

r^tit>onlo^ ajoct 1 >i«oo <1 ixxi^ odf O^tr^ca, xmuefcinly ^ovoimocX 

oy t*ovxi]po 3 r».-t<i:iLr*€>. !Ho i» -t.lum 8 bl>lo “fco denpojrioo -fclxiroej 
'fcyjpos of onvironxrioiaL't. fc>y x'ofor'onoo t-o %vJitiol:^ aricio»‘fc 
oy«to*r Trioclgi rr»ei.y l>e» cJLofirioci. ^^i^etny ot-lioir suax^ioo-tis of 
oy«t>or’is intioirriCLl emd 03K.t>oi*i:io.l " ocooomy jbupo di«- 
Of.i£K»od. O. -Aj:riijrfcli«,liin|5lna.3r*:i t^>lO atcufo 

of a03cxiAl ma.tr iia»i 1 : 3 '' of 'v^^'liioh xmdor*|a:oer» oliaoi^o^it 

fiavixil^ a woll-dofiixod li>oar j>oi'iodicit>3^, O. IVl. "V'ori^o 
<^o*nl3at43 trJtio vio-w t.]nat oari a>>»OTr 1 :> »oiixV>lo sol:>« 

e»t>ari008t dia^otly ttii'oo^li. t/tio wm^ojrfioial 

Xflo slio-ws _ t-lio a|>f>o«,i-aii<3€j> of -trlii« olioooncioiiorx in 

t-tio 05cj>03rime»ntf!5 of ot-jKox- ■wox‘1<.ox*m i« aimoiRt> oortainly 
t-o I 30 at.t'Wl^n'tod to tfio aotrion of lonoocytosi lif>oi*atod on 
t;}io €»f>it>];iolia in ‘ flooding,’ -wViiol:! i« liable'^ t.o ooom* inim- 
f *^"V'om:'al>lo oo*idition«. .A,. <J?. St^ojilion |Gfi’vo« a ^ono**al 
of tfio liioloj^y of in tJnrnTt^rao iLiayej. 

I^ATtAfinirrsM: a.« jk. JSicsr-oisTr'iaaMXJsrxisyo f^^oToxt. Xn 

('V'ol. O, INo, 43 ; 1 027 > is -4 an int>oi-owtin^ aooonnt l:>y 

- -A.. Ool>l:>, <5- ifc>t.€^ino-»*, and J. XX. C-'liriatio of oi">s< 3 rva- 
tion« on t-lies nomatodo JK^Jt *i-rrpt a 

oonxxnon j>ax'as?»ito of ^jr^’aMt^tiojxf 'X'i%o«o liooamo 

l>ax’a»itri«ocl X>y M’v^>'allo’«\'tn|jc t.Vio of J\I -wfjioli 

naci l>«>«?n do }.>o w i l.c*c i on t.lio food-^»lant of tiio jarratsa- 
lioj>j^or*s. 'X^luo info<-tivc* <»ont.ainM a xvoll-do-'V'oloj>od 

woxm . In trtionMan<lt-i of olot-^oi'vat ions 4 tin** avoi'a^art*^ 
niimfc>oi* of 'v*ror*in« j*€^r infowtod ^j'a«w}'itO|.>i > 01 * in iNTatiiro 
fj’orn 0110 to tin-oo, a.nd always fotnalow- X^'ornaloss, 
in tfio afjwonoo of inaloM, oan i>i*odnoo 'vial^lo 
’v^' ill oil iJci'vo x*if 40 Xo infoot iv-o lai.»~vai. 33>ci.'>oi*in>ont.H. 

ma<lc> t o dot onnim* tXio do«o of of Tlf 

t'liat -would t>«* fatal to tlio lios<t, and fox* ^'-onxxj^ ^tr*a*«s4- 
i*o|->]^>or*iai in tJix^ jsooond int^tax* t>Ai« -waa fotxxid to l>c> 
v^’-oll xxndoi* fifty ojar^rts^. Wlion a wlij^filly «nX>lotlial 
<lo»o c?f c*^l4« -waw ^iv^^n till tlio x*OMnltin^? wox*xxis8 x^’^'^x’o 
xnaloa ; 20 J%^ €irr*t t^fsps:^ -wc^i'o fod to a. laci^assa- 

fxoixixox* I'k3re'r'V"ion«ly fi*o»n t>ai:s jiax'at^ito, an«l tiio 

i*o«iiJtin^ 10 -vi.'-ox’xnrt 'wox'c* «ill rnalo«, -^’•l»ox'<»art foodinfjc 
witli a x’-ox'y fes'W' €^^r*3C« i*<f^«nlt *»<i in foxnalo -wonxiM. 

t ’or*x*o«f>oncl*injjr olM^ox-v'at ion»-i oxx a 

ixi 1X10 lax*v'm of a nii«i|^<*- (f V# » x*o#»oxa» 4 . 8 ’ ), oxx an d,</<x- 
in ttxo toa X»vi|iX ax]L<l on an 

in tin? oomnioxi ant yt/jyefr-), sslio-woxl tliat 

-wHc?!! tiio nxxx*a»iti»x« -w-xifc* ixip^tx tlio -veox’tnw w-ox-o xnaloa, 
axni wdnisn loxv -wor-o foxxialo«. XXotwoon tHoa*** o>ctx*omo« 
wcM^c^s li^x'adatioxxa, tlio jxr'Ol>ox't-ion of xnalo» vai*yin^ 
v\''itl» tlio »c?-v ox-it.^'' of tlxo yxax’aaitisixi. *X*l»o aixtliox->s c*on- 
^i<Jojr tliat lxox*o '*» a oai^o wliat-o onvix-onmont is a s€*xc- 
lotomminixi^ faotox x^dtiolx l^oooxnaa jxotesxit not dm'in#.^ 

110 oax-ly aim Vary olo^ 3 ’' €*f tins -worm l>nt aftor a -woll-r 
lo^-v-olojpoxi* Xiigixly difforontiatoxX lar-va lias Xioon formod. 

wrojtf^^^'vv^-v. JXrOl>ox^. XXxxgrnor \jr€>^4>r^ d ttXrCtr. 

\/or/. SIO ; 1S12B) rooo^ls coci>ax*ixx»onts on 

^ V/<'Xn>»*o»x.<jMX 9i.otTfiT9.4^ from tlio ix-it-o^sti^no of xnaxx, on 
fi~om tlio montVi of xnan, aix<i on ai>c 
>tln'r a|>ooio6i from monlcoy, oat, »*at, oliiolcon, and frof?. 
!'wonty-ono txxloos of aomm-aalino-oitrates rnaxfinm 
t\ < ‘ 1*0 i'nooxala-tod -witli oaoli of tho oiiC^lxt sfxooioK of 
7')r'ic^/#.oirmxr*.4aMr and immodiatoly fx*«^»li l>loo<i -w-aa acidod, 
» 1 n**^MS' drojpa to oaolx of tliroo txxl>CMs, from man, do(^, 
<«t, rat, ^ninoa-xiip:, and xx»on«o, and tlxx^ 

»tj*»,torial waa iiaotil^atod for t-wont^^-fovir lioxn*» a:scoox*t 

111 tlxc* oaaa of tXxo trXolxomonads fxom tlxo fx*ogf, -wliiolx 

o^caminod at tlxo ond of fxv-o Ixoorw. Xi 2 vory 
j^lK’-f'ios of trlclxoimonad ixijjeisteid rod oolls fxom oaon 
*>f 1 lies ai>e»oiofii of nxarnrnala ; tlxo nvtxnl>or xn- 

Xxy ootxo tjpiolioxnoxiad '»-ax*iod from ono to 

in, from tlxo mod tlx of man in4W»tod 

^*i<* lax*]^oat ndJfaaiXiKBrr of rod oodo $ of tXiooo onorod 
V Iddod,. ^ie o€stoLt Ixad in^Ewtod ono or moro 
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rod oolls. * 11 * 1 x 0 data ovx^l^eHSit tlxat tlrxo larjg:ox’' tXxo sis&o 
of tXxo rod ooll tine moro difflonlt i« it for tlxo triolxo- 
monads -to inmost it. *3?lxo autlxor conolndos tliat tlxo 
sxxooios of ^Z^rn5/i<>m^>tnawr aooc^pkt ro<A ooLLs aa food jxxat 
as tlioy do _otlior food jxarticloa <«.gr. Ixaotoria and 
ox^l^anio dolxxris) and is zxot to l>o rogtardod aa o-vid<?>noo 
of jxatlio^onioity. In anotlior ixat>or <d[xz*r«r. 

^3/sr... .S, No. 1 ; 1»2»> I>rof- li og^nox' o^carnixxoa thxo 
-vdaliility and transmisaion of *17. -wlxioli Ixaa 

no oyst staj^o in it» lifo oyclo and Ixoncso mixst x^ass f i?on> 
liost to liost in its trojilioa&oito x>lxaso. *I*Jhio roaxxlta 
irxdioato it is Inig^lxly im.i;>X'ol:>aI>lo tliat tlio oocrlcroaol* 
ovor sox-vos as a traxismittingc agafont, l>nt tliat fii<?s fod 
on Xnfootod x-natorial, frorxx tw-onty xniixntos to four 
Inonrs aftox*w-ax*ds, dox>osit fsBoos or vomit droj>« oon- 
taining< living - 

I^xAxxmi^^o VxrTAXi- l?'jvo*roxxs xisr Faxasxc >v3?iri> 

WA-Tjea. ^In an artiolo ontitlod ** U>io I»ioiog^solio 

-Bodontixnj^ dor Salas Jcona&ontrati on dor Clo-wassor (X>^« 

Hoft 14, 2211 ; 102B>, O. Sclilio^or 

^rivos an intorostinjg acooxxnt of somo of tixo jxliysxoal 
oansos of tlio oovorty of tixo fx^osli-w'ator fanna' 00 m- 
jriaxrocl -witlx tnat of tlio soa. *X*lxo xxxijportanoo of 
osmotic j>rossm*o is considered dxrst, os^iooially tlio 
-w’oll -loioven dojxondonco of tlio osmotic xxx*ossnro of 
tlxo l>ody fluids of xnar*ino invox*tol>rat>os on tlio 03c- 
torxxal osxnotic |>rossnrc. 13xjit as Hondant sliow-od so 
long ago as IBIO, many t^'fiically max*ino organisms 
can -witlistand gradnal* cliango to eomjplotoly frosli- 
-\^*atcr conditions, axxd, tlioroforo, osmotic nrossxix*o 
aloxio does not socm to lio tlio most serious factor in 
ixre venting migration from tlie sea to tlio f resin -water, 
liy cornjnaring tlie morfilnological differences l>et-ween 
f resli --v^’-ater and marine organisxns, tine avttlior znalx.es 
tlie suggestion f-Hat ox'gans of respiration are more 
liiglily d«»velopecl under f resin -water conditions. He 
coxnolxides tliat respix*ation itself is moro difficntlt in 
tlnis case, axid tliat tlnis is tln€!> tmo limiting factor 
-wliicli determiners excis-fcenoe in fx’xrsln water and tine 
sea. 'Tlnis factor nniglit l>e due to difficulty of oacygen 
alnsorption ox- of carlion dioncide occretion. 'Tine 
c|iiax-»t i tics of oncygoxn dissolved in e<'pii valent volumes 
of salt anncl f resin -v^'atex-s ‘ an-e not serioxisl^’^ different, 
axnd o»:ygexn caxnnot, tlnerefore, l>e a limiting factor- 
It is considered tlnat tlno clnief factor is tine ease -witln 
-winioln carlnon dioncide can lie eaccreted axnd tlnat tliis 
is related to tine greatox- Inicarlnona-fce content of sea 
as opposed to f resin -water. Tlnis is an interesting 
sxxggestion, Inixt pln^’-sically tlio fresln -wa-ter axnd nxnarine 
envnronnnents dnffer so fixndamentally tlnat it seems 
impossilnle to ascrilne tlneir faxxnistio differences solely 
to a single factor sxxcln as tlnis. Tine immense vax*ia- 
Inility of tennperatmre, pH, etc., and tine geological 
inconstancy of f resin -water* as opjnosed to tine sea, 
mvxst also l>e ffiteton-s of prime importance. 

Ox:TX.*ri3’'Arrxoisr or* I^xcxxjsx^j^xiAn OoTcrroasr xim Hcsvxrr. 

In tine most important crott-on-grow-ing conn tries, tine 
plaxnt Has for yearnw Ineexn cixltivated almost encclnsively 
as an annual. It xn-ixst nnot l>e forgo t-fcex-n, Ino-wever, 
tlnat it is a tx*n.xe perennial in InaHit, and in almost all 
coim tries nvlnex-e xt -a* as cixltivated it -was originally 
treated as sxicln, Tlno volvnnninonxs litoratxxjre on tl::^ 
sxxlnject deals almost entirely w-itlx tine Inelnavionxr of 
tine plant in its fix-st year, Hint c^nite recently a contro- 
vexnay sprang ^jp coxnnendon writln perennial cinttlo 

vation. Tine majority’- of tine antlnor'ities is against tine 
practice for a variety of xreasons, clnief of wlxidn aore 
tlnat tine xg^nnality of tine fnlnre is Ineld. to deteriorate after 
tlno filrst year, and tlnat plants left in tine |Bp:^nmd more 
tlnazn one year -will oarx-y insect pests ower tlie nvintxsr, 
and X90 resolt in increased at-taclr:, Xn a recent paper, 
X>r, Templeton lias InrongiiLt tc^EOttner a > mass of 

evidence relating to pergarmnat oniti vation ;ii^tt<mi in 
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‘ ]^€kjrti8 of t/lio w-or-lci, cblso cio8or-ib»e»£i ojcjiori- 

moiit.«,l wOJrljE: oaLirri^ci oxi1> in JElgyjpti ISTo. TS, 

Toolini 0 , 0-1 o-ndE 3ciont4fio Sorvioo^ IVtiniot-ry of A.g:ri- 
oolfciiro of JEGgryjifc>. Tlio o-vridLonco of t-lio oac-poxrimontis 
0-8 I'o^o-i’cio ot>et}:>2o <^uoJit>y of first; fiioJcf rij^s is on t>lio 
'wHolo <iofin.it;e>ly o.^«binsf flio t-lioory t-lio-t- ooforiora-fion. 
to.lcos j^looo o-^tor flio first yoa,r- Xn o-^ldition, tlxo 
' ra-toon. * is of a- Inij^lier oloss tlion t-Iio fix*st; 3 ' 0 'a,r ootton- 
Sooond-yo^Mt* p>l on t>s oojrxnot' oo-rry tlio ins«^ot- j>ost>s of 
oot-t-on in ovor tlio win tor, and suffor l*5ss damai^o 

from insoot * posts in ^onoml tlia-n lirst-yoor plants. 
Tiio flow-orinjoc ovirvo of tlio sooonci-yoar plants rises 
more rapidly and reacslies a maxcirnnxn rnnoli eai-lier 
ttian that of the fix*st year, tlms sliorteninj? the xist^fnl 
flow'orini? period, wliich lias an important heai'in^ on 
the possihle darnag^e to the ci*ojp from pinh l>oll-w^x>rms. 
The eost of cnlti-vation is also l«^ss, no st^ed hoing? 
recfnired in the second year and no sewings, rosow^ing?, 
or thinninj^. X-astly, ^iven pnre seed to start witli, 
the crop -will remain pure longjer. 

IVIxisrjsaAi-s os' yKxj«*rnAiL.x a. JrJ ectrZ'y 

J%d [ issued hy the I>epartment of ^Xines of 
South .Ansti-alia for the iialf-year entlinjcf J3oo_ 31, 
1&27, states among^ t-he ^reneral notes tliat a new 
g^eolo^ioal map of l-he State has heen f>rinted and is 
no-w availahlo- Ow^irij? to the fact that it is xnany 

years sincsc^ a |>revions edition w'as pnhlislied, tlie 
present map contains xniich new' information, tlio 
plotting? of the pre-C'am.hx*ian rt^cks heinp: especially 
important, hecansc^ the great majority of tlie mineral 
deposits of the State oocnr in this formation. 'I'liere 
is also a shoi't notice of the new method of geo- 
}>hysioal prospecting, w-liicli is to he tried ont in 
j^Vixstralia nn<ler an arrangement hot ween the Empire 
IVTarketing Ifloard and tine Oommon w'ealtli Oonnoil 
for Soientifio and Industrial H-esearoh. Tlie general 
indications given hy a geoxiliysioal sxirvey and their 
limitations are clearly exciilained. Tt is show^n that 
this xnethod gives indications w'hich can he nsefnlly 
followed np hy drilling or otlior methods of definite 
eicpl oration, and the point is stressed that a geo- 
physical sm-voy cjannot hy itself record the presence 
of any particnlar kind of ore, and ahove all cannot 
indicate the oicistenoe of rich ore nntil the presence 
of sxAcli ore has heen act-nail y prove<l hy drilling- Tlie 
most interesting featnre in the statistical retnrns is the* 
steady increase in the production of iron ore, w^liicli 
has now reached nearly three -CT^narters of a million 
toxis, and the valne of w'hich is rathesr morex than half 
of that of the total mineral prodnetiorg of the *Statx?. 

OArmomc I^ixioxsioivrEJsrA. X*rof. Oiintherschnls&e 

points ont in the issue of the y'tir X^/*y,«rf.Ar 

for Jnly 4 tliat the nsual assumption that tli*^ least- 
potential at W'hich a Cleissler discharge can he main- 
tained on a cold cathod*^ is independent of the pressure 
of the gas, is hased upon very scanty evidence, and 
some newr measurements made hy him w'ith a massive 
iron cathode shew' that it is hy no mc?ans always true. 
IXelium, neon, argon, oacygen, and air dc* certainly exc- 
hihit a remarkahle constancy of the minimum cathode 
fall in potential, although there is a small systematic 
rise for the first tliree gases w^ith decrease in' i>ressure, 
hut with nitrogen and hydrogen, changers of the? order 
of a hundred volts occur hetw'cen pr<’issures of one- 
tenth of a millimetre of mercury and five millimetres 
of mercury, and it is obviously difficult to attempt to 
correlate the discharge constants with the theTmi<>nic 
and propox^ties of the cathode in such 

oases. X'rof. Ciun tlitsrschuls&e’s measureYnents w^ere 
not made hy the accurate hut laborious nrethod of 
eacploring electrodes, hul- tXiere can he little doubt 
that his results ax-c substantially corx*ect- 

Soxr3s^u-r»»too»' Xtoo^rs. Xn develoixing transmitters 

and apparatus for souxxd reprodudtion it is necessax'y to 
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work in a rooxn which is practically soixud-proof. for- 
merly the walls of roonxs wrere deadened vmth hair, felt, 
and other ahsox-hing materials, hut the result waa 
not good. Xtoceixt theories of sound absorption, have 
shown wdiex»e the old xnethods were unsatisfactory. Xn 
additioxi, oeloteac, a irew- building xnatex-ial made of 
nxatted x^egetalxle fihx*e and coxnmonly used for heat 
insulation, has heen found to he axr exccollent absorber 
of soxxtxd- Thfs soxxxxd -proof rooms of the liell Tele- 
phoxie X.*ahoratories of JNiew' "V^ork are described in their 
X^ccorci fox* 3 xmo. The x-ooxns are fii^t rxxacle 'with brick 
WYxlls four inches thick, covered on Ixofh skies Avith hard 
cement plaster. Tlxis structxire has xx. mixximAun texx- 
xlencjy to x*esoixate xxrxd a ma:>cimixri> tencleixcy to reflect 
sonnd. Tlxe doors ai-e hxxilt of tw'o thicknesses of 
steel j>late», sepai*ated by aix air spxx.ee, and ar*^ fastexxed 
hy clamps sinrilar to tlxosc used oix -water-tight bulk- 
hoafi dooi's. Inside the masonry wall, and separated 
fx'oxxx it hy an txix* space, is an inntsx* x*ooxxx built of wrood 
and coverotl w’-ith ct>lotex, separated froxrx the w-ood hy 
a sheet of metal ^'n in. thick, inside w^hich xxrx^ foxir sxxc- 
cessive layers of celotoc. The rooxrx is sxxpported oxi as 
few w^'oodon blocks as possible. Xrx pz*a<.^tic© it is foxxrxd 
that the smallest opexxing permit s the passage of soxxnd. 
Outer and inner doors, therefort^, are arraxxged sx> that 
they arc^ cJaxixped against cxxshions of rubber foam. 
To pz*ox''i<le tlxe necx^ssxxr v'' v'entilatioxz a lahyrinthixze 
dzzet ruxxs to eaclx of the roonxs. X'hirteexz x*ooms havt^ 
heen constructed iix tliis w^ay. SHo fexr as souxzds of 
faix*ly high fre€~iuency are coTicerxxod, they arc sozxnd 
ahsoz'hent, hxxt soxxntls of low' frec|xz€-»ncy are trans- 
mitted t.hx'oxxgh tlxe entix'o sti'ucture. The rxxorc* nexxrly 
soxztxd-pt*oof tlxe r*ooxxx is the rrxoi'e sensitxx'e do listenei-s 
hcxcoxixe to sliglxt sou»x<ls. Jn the present state of o<zr 
kzxow’ledge, ax~x absolutely souixd -proof room seems to 
l*e irnpracticzzlYle. 

OitvsrrAi. SrirrazTOTuais oir CJomparatix’'ely 

few^ of the iron -metal lie elernezzts hav’'e Ixad their cx*ystal 
stTAxctxzx'es elxzciclated l>y ^-ray xxxxalysis, although itx 
the case of noxz-polar sxxhstaxxces sxzeh irxforrnation is 
xssjxeeially intex-esting ixx coixnocion xvitlx the o^cistt'sxxcc 
of molecules in the oxystxxls. Arx investigation of tl*e 
atoxnic ax'rangexnent ixz tl>e iodixxe crystal by the l^axzxx, 
oscillating ci’vstxxl axxri pow^xlx^r rxzetlxods has ls.*c»x 
cxxrx'ied oxzt hy X*. M. Harris, E. Alack, axxd E. <"I. Elake, 
axxd is described in the doxxrau/ €>/■ ZZxei ..4 
KZ' fxc'rn.'ic^ctJ!- jS'ocxr^j/ for 3 xixze. The xzzzit cell of tlxo 
ordinary forxn x^f iodine has ortlzorhoxnhic hipyra- 
xnidal syxnirxetry axxd was foxznd to coxxtaiix eight- 
atoxns. Its diznxsnsions are CMr^ == A-, JV,, 

A.. The xxtoms are grouped irx nxolecxxkss of 
Tja, thx? «listance het-w^^^^xn the cexztrxxs of the txvo atonxs 
iii one Tzxolecule heixzg 2- *70 A.. 

Tioaio Aoxx> wvzxazzxxG as a X>avzisrc4 Aoxnxsrrr. ^^J'txe 

xzse of boric xxoid anhydride for the rorxzox''ed of wat«;>r 
has occasionally heen aid.vocated, aaezd in the JTcxt^rrtcU 
c/* Z/tn rrve.r'-icucx.rx. tT- for 3uxze, *X , E - 
"lA^alton and O. IC. Hosenhazzm describe an investiga- 
tion of its efliciency as a d ry ixzg agent. The tempera- 
ture of xiehydratiorz of the boric acid xvas found to he 
atx impoz-tant factor, and if heated ahove, »0€>*^ the 
product showed atx indzzetion pexriod hefozre tlxe 
ahsoxfxtion of xxxoistxzre hegan, indicating the probable 
forxnatiorx of molecular cornpleaces as sxzggested hy 
Alyoxr>4. IXorio oxide appears to be a more powerful 
dx-ying agent thaxx sulphuric acid and caXoizzxn chloride, 
but is infexrior to phosphorizs pentoacide and nezagnesinm 
perchlorate. Xt remaizzs efficient, taintil the water 
content rises to about 2J5 per oent <J^ ita own v^eight, 
this amount of water corresponding approaczmateiy 
to that required for the formation bf meitaboric acid. 
The glassy boric acid anhydride is more easily 
if it is obtained granular by ponring in the f^mssd state 
into carbon tetrachloride at Cl**,, ' 
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Ooo^r>«kf>1:xioAl 

CkCi^xr ao'V'^jrcbi €^m^y& ixx Il^ozxciorK. dl«k'vrot^<l oliiofly t>o 
c«ooifitl ir%JKi3.o-tdlont&, xxx C7ekTr^l>v>icil^o on .Tnl^r IT— SX> 

for* tAx& oommrmio^^'fcion «9knc3 <li»ortJHe3ion of }:>a.jpox^. 
nPliO uprosidont* Av«i «3 CJonorjtvl J?*r, Vo-oolxolli, idbrrcl t>io vioo> 
nx-oeldonto wor-o C^enopcbl Cj}omc»a& :No.fle 3 B a^nd I^of. N. 
'Yeuna»Aki. TTIut-oo oommiM^ion^ M.i:>] 3 oin. 1 :^dL t>y -feiito 
Xrx't>er'n.At>ioxx^]: <Jroo^p?‘CK,^fiio€bl XTriion &>■ j>r*ovioo« oon- 

tfr*os» ]p>i:*o«orxi:.oc.l r*op>or*tis. ' 3 '*iik*is»c^ 'wor*o on s < 1 

Int>cn-n».tionei,l rno-i^ ±\x€^ t*ort.lo of 1 : 1,00€>,000 ; <S> 

r‘'*-rr*«*i lai«.teit>Oi‘fcion ; isknci (3> I*li<x.5€^n« «9.ncl T^loi«f.ooo»4e> 

fior*r^<«5e>f3, TTlro of fl-jioMO l:i£a.M ooni|;>l€>t>ocX if« "wor-lc, 

t>nf> ■fcl'io ofiliOT* ii'w'o nfill a, c5on»id€»r*al:>le> amc>i.jmf> of 


'W'O'irlc: "fco i.mdor'f^al'co, on tbotrraoow C5omjr>x*iainpr only" 

ssfinciy of ooi*fain JKnroi^oan »oalooaird». A.no'CJhiOT* jto- 
Jpo»*t> j>r*eMaont>od wa« on infomal cli'aina^o ai'oa»«, wJhfciolm 
^*%s^ a 4 . 30 omp>arnoci loyr a jYm(> j^roiiar-exl by f*i*of. K. do 
^®^r*fonno and I^, .A.\xf**or*o- TP bo |.>ay>o**s woro ^i*oixj>od 

info si>c soofrxoxx^. Somo of fb**^ Moofioxi« ’woi-o vory" 
fxxlJ, "wbilo ot/bo-ra, notably biolo|afioal goo^jraf^f^y , ftaci. 
foxv jr>a^>oar«- *' 


In fcSoction j\. < IVf atboifnatioal < S *!o^fra}^by , SSxn-v'^oys, 
and lVtaj»») vx-ox’o rox^d o»v two iTnx»ort-axxt- now- 

aticxaoa. T’bo J tit ornational Wt laa of t-bo 'J'onT-ixijJc Obxb 
of Italy, dciaot'i b«’»d by I*r*of. <». Ifo^xc^tti, will liavo 
Ii3n|^li«b, JKjronoli, Hfinniali, and t^onnan timnalationa, 
boaidoa tbo ox^ij^inal Italian odition, 'Plio ISIovsr ^tliiua 
of lilfacyirit , doac-Tilii^l l*y HxiRac^ijx feiii-ry H-<»y»lm« tlio w’^iiolo 
oonntr’y on tbx> million Moab* and »ON’<^ral ne*A?v olirnatic? 
azid fioimlat ion nnx|>». 


In Ji^oot.ion < I-^liy^ioal <_ i«'<.>|j!;j*aj>by > »x nximboT* of 

j.miiox'w on t-tlinmlio cdianju^ot^ inoln<f c-^cl ono by I*mf. •! . VV". 
tii-o^ot'y, iix w'liioli b*^-» ai'jQrn<’d t bat t bo Ion €■?«.» of 

jfxbyaioal ^*^olo|acy aitd imlioont.oloiary wliow’cxi t liat tb*« 
cjJimato of tlio oat'tli baM l»o*'n i-o mar I-c ably »tablo 
t broxt|a:botit tlic* fia«t< <i**olo^y no o^d<lonc»«* of a 

Lxnifo^mi o.liniato ovi-r* tlji» ■w’-liob* oartb, anil tti«^ olaixn» 
tot* trojiioal oonditioiiji* in tli^* Arotic*, ba«od on fowwil 
plantM, «vx*«.^ dl noon «iM ton t w’^it b t bo oolci »oa of tbo oon- 
toxnnox'ary xnarino doj>o»-iit«. XIc’» bold tbat i^oo- 
^x'cx^xlxic^xxl olian#a;ort in tlio diMt-ribotion of lantl aro 
adoo|ixato to xaMisooixxit fox* looal <;liaxx|j^«3 in olixnato tbat 
may bav-o oooxxrrod . 

JlPx*of- * 1 - I-.. ;Myx*x»a, in a l^ajpor oxx t.bo criiniato in 

|>t"obi»tor*io Or-cwoo, fonntl o-vdtioxxoo of oonaidorablo 
v'ariationa in tcxxnj^ox-atxiro and IxnxniditN' in tbo f>aat 
from jmovomonta of j>o<>f 3 los aa dodnooxl V>y otlxnolojg^y, 
axxd oban|$c!!!«i in arobit^<?ti*ro an«l olotbinfic. I*rc>f- 

<, 1 . 13 . ilarboxxr, s|p€»alcin|^ on tlio xiatnx*o and origin 

of looaa ixx Obxna, «aid tbat tbo ooxxfxi»ioxx «ixx*roxxndin^ 
tlio {xroblom of tbo orijrirx of loossis Ixas ariaoxx from a 
failnro to di«tin|acvxi»b botwooxi tliroo tyjxoa of »nj>or- 
li«*ial doi>oaxt = < 1 > 'Tortiary roaidxxal olay ; < 2 > tmo 

Joomh; of middlo I^loiatooonc*, xx wdnd-drivon do^oait ; 
tnirl ( 3 > yoxinj?or gjravol and looaa bod« in fxrooosa of 
t ‘4 >rxnatioxx by tbo aotioxx of wind and wator. Only 
tilt-* finoMt matojrial iiaa booxx oarriod fx-orn tbo intorior 
^aia aoirosa tbo froxxtixir of t 7 bixxa. <::Joar»or dobria 
i« ti 3 cod by tbo vo^otatioix of tbxs xxxi>cod nrxar^zxal 
1 1 . 

In a nwpor on tbo tilting of tbo land blool«L» in Jafxan, 
l^rof. ^Mnasalci doaoribcxd bis moasxiromoxxts of 

tuo^'^araonts tbo littoral jxsrovinoo of fiolxigpo on tbo 

<‘^»cc«t of tbo 3oa of «jraj;>an, wboro tw'O moxintain bloolcs 
ftrt. »oixaratod from oaob otbor by a low filairx of do- 
pt'^^.Htition* H?rooi«o lovollin^fipBi "woro oarriod ont irx 1 

102T, and abowed tbat botb tbo bloolcs bad snb- 
dnrinK tbo into3irval» St mm, to 1 13 xnm.^ n?bo do- 
dooroaaoa from w^ost to oast xxrxtil it x*oaobo» 
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its minimxxm noar tbo oast ond of oaob blo<?lc and tborx 
inoroasos sxxddonly to its maxcimnxn. Tbxxs tbo rnovo- 
mont is a tilting w-itb tbo scarp itx tbo oast. TPbis 
soarp coincidos witb a pro-oacistin^ fault. 

JProf. Ir*. IB'ourxnarior Sfiolco oxx" tbo ori^ixx of tbo 
bydro^raphic system of tbo CJongo. Tbi« canxxot bo 
adoofuatoly oxcplainod as tbo pro^i^rossivo drainingr of 
a f^oat basin. It is tbo outconxo of csoxnjploac tootonio 
xnovomonts boj^innin^ in durassic tinxos by tbo olova- 
tion of a rid^o' soyiaratixx^ tbo Oon#?<.> basin from tbat 
of tbo 22an.xbozi, and lator by tlio x^lovatioxx of ^^-ound 
to tlxo nortb and oast of tbo basin, tlxus forcing? tb«=% 
wator to How^ w-ost. Ooxxx- I.-. IMaxxcini ox plained tbo 
actix ;>'0 stops tliat aro being: talcon by Xtalians in 
oooan,og:rapbical and ^^oopbysical roMoarclios in tbo 
Irtocl ^3oa. 

Ln S3oction < J3iolog:ical O-ooj^-aj >liy > tbo papoxT=4 

doalt mainly wdtb ssoolo^ical distributiorx. I^of. 
O. Isfogcri xxrgfod tlxo importanco of furtbor stxxdy of 
tlio ocolo^y of plants and axxinxals iix mouxxtain aroas, 
acx<i tbo soction w’as in favour of a coxnmittoo boin^ 
appoixxtod to ixxvosti|^ato tbis mat tor and rc»pox*t to 
t be? xioxt coxi^ross- 

f^octioti 1^ (Idnmari O-ooirrapby ) w^as oponod by 
J3ir Halford ac lei nd or, ■wbo in a sbort addx*oss oix 

tbo* oont<>nt of |.>bilosopbical fi;;c€!f<»| 2 rx'apby rostricto<i tbo 
st-udy to tlio < listribxition of plioxaomona w'itbin tbo 
limits of tlxo bydrosf ilioro, tbat is to say, tbo totality' 
of v^’-at<>'rs oxx tlxo oartli, w'liotbx'r in ocoan, air, clouds, 
grla<5i<>rs, riv'ors, ox' f xc^r-colating: undorgjroixnd . JProf- 
IM . -Anxx^r discuss<'»d soixxo probloms of tbo population 
of 'Tlxo cba.ngrx’) from tlxo old l>asin systoxxx 

of irrigjxxtioxx to tbo j>ox*oxxxxial systom bas xxxado telg:ypt 
dopomlfint on a single crop, cotton, axxd lt»d to tno 
ixx^cossit y* of ixxxportizx^ foodstxxffs. 'Tbis obaneco bas 
l>x»oxx ac;coxixpaniod by a ra^xid incroaso in ptxpulation, 
so jajroat tbat all av'ailablo land vxdll bo occixjxiod by 
tlxo so von ties of tbis contury. "Tbo rate? of xncx*oaso 
is oxooodod only by tbat of tlxo TTxxitod S3tatc?s. Xxx 
disoussixxg: tb<? oausos of rux'al dopopxxlatioxx.. Or. S. Voro 
I^oarsoxx diroctod attontiorx to tbo loss of xxitrogoixoxis 
fortilisors of Ixuxxxarx orig^in xvlxiob t broxxgclx tbo intro- 
dxicstioxx of w'ator cxxrriagjo syst-orn of sazxitatioxx aro 
lost to tbo soil. Tlxus tlxo xxatxxral fertility of tbo soil 
is docroasod- 

Tix Soction IE < Histox'ictvl < Soo^t^raplxy ) tboro woro 
a number of useful papers orx tbo bistory of carto- 
graphy and old maps. fiSoction E w*a« dovotod xxxainly 
to regional goo|^'apby. Otxo of maxxy valuable? 
papers was by' i>r. KI. HTclxida on tbo distribxxtioxx 
of cultivated land in -JT a^xan. "Tbo oxxltivated aroa 
of .Japan proper is only about fifteen per cent of tbo 
countxy, but supports balf tbe faxxxilies. Oround 
stxi table for rice sxxpports tbe bigbest density, and 
tber*efore tbe tondoncy is to cxiltivate rice xvlierever 
possible. 

A. lecture by- JT.!-!..!!. tlxo XJxxlco of u^pulia de- 

scribed bis e3«periencos iix tbo little Icnow^n. *3?ripoli- 
taxxian i3abara. A-xx address by IJ>r. W". At-wooct, 
of Olarb X^niversity, oxx tbe place and functions of 
a graduate sebool of geography', outlixted conditions 
of work, staff, and ecjxxipment, tbat sbowrckl forcibly 
bo tv far Hritisb geography axxd tbe appreciation of 
geograplxical work have to go irx Oreat Hritain before 
they can reach tbe level of attainmexxt in tbe Enited 
3te'f:>es, After tbe congress a xxxxxnber of long-distance 
eaccursione took place to various parts of Engl^knci and 
'V%r''ales, 
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JKW’" J't^woa.r'oln lctl>oz*eLi:,ox‘i«»B» of CX&J& ebn<3. 

Oolco Oo- eLt> ]FNAll:aLa,m "woiro oj>ojt3LOcl orx Jvily i2€S t^y 
Sir K-icla«»rci Tl^rolfall ; i^lrio cjoromorxy 'Vi.'«u« jparocodoci 
t>.V «- Ivuaclxoors. «,-fc -tfxe Oonri]paLXX.y*» Ix'^ad ofSxcio et-fc 
'W^ost.rxiinstyor , eun.cl follo-vvod Hy ajx o^lxil>i1>ioxx of 

«*I>r>«'ro.‘t.xx« fiurxd nxot.}xocl», ckncl Ixy visits t.o t/lxo oxjxoT-i- 
£>l£krxt. 

ixxenrxy a, cororooxx. '^otr'cl iix tHo xrxoro jxrixxxitivo 
iiskxxgcvxa^E^os, trtxo torncx ‘ i*OMe>«kx*ci>x ’ lt>o«,i*s a rxiixoloox* of 
cliff oroixt slxekclos of xxxosrinixx^ «xoooe<lixxj^ t^c* t-lio x^ax'yirxj^ 
oirc;\xrxxsta.Txcjos of it.s xxso. Xrx it-s xxmo of tlxo t.ox’ixx t-lxo 
0£ks I^i^lxt^ a,ixcl Oolco Oo. irxt-oxxcls it slxa.ll oov^or 

tlxo xxxost. oarofxxl axxd sti'iotly soioxitiflo o:x:ajxxi jxati on , 
l>otIx on a small and on an inxj>j:'*5Ssivoly lax“^o soalo, 
of oveiy jxlxaso of -fclio j>T*od notion, ajxjxli cation, axxd 
^ossilxilitios of tlioix* jxrodnots ; fnx*thdr, tl»at it slxall 
xnolxido tlxo layizxg of a sxxx'c^ fomxdation fox* tlxo fxjtnx'O 
ooixs^^r-vatioxx of onr national coal snjxjxly. CXc^rxcroixs 
as tlxc coxnjxany Ixas t»ccn in tlxc orxdo'wxrxcnt of x*c- 
scaxrclx, tl»c new dovdojxnxcnt is xxot fxlxilan tlxrojxic in 
its conccjxtion, cjcccot ixx s<j far as it indicates a s<insc 
of jxnlxlic rcsjxonsilxiiity- t?ixxcc tiic conx^any decided 
to excjxend consideralxle snrxxs of nxoney ixi x'x'^-lxoxisiixpc 
j>art of its scientific staff, and jiroxociin^^ tlxexn wxtlx 
tlxe most modem forxixs of ax^jxax^atns so as to fxxc*.ilitate 
tlxeir fixnctions l>otlx of control axxd of orij^inal iixcjxxix-y, 
it is to Ixe i>x*esxxxned tlxat it is coTivince<l tlxa.t tlxis 
course is xvliat is ^^enerally calletl a *■ so nnd Ixxxsiness 
jxrojxosition. ’ INot only does txenefit acerxte to tlxe 

conxTxany itself, and tlxxxs to its :;J0,000 co-j>artn<‘%x* 
oamjxloyees, and to every oxxe of its l,2fi0,000 cixstonxors, 
1b»ut also valnalxle snfxjxort is rexxdex’ed to tlxe State 
in its oxcaxxxixxatioxx, on a natioxxal l>asis, of similar 
jprofcxlems- 

Xt may Ixe said, fxerlxajxs witli trntlx, tlxat tXxe 
2 >ros]xoot of clxeaj^ electricity is xxot xvitfxont its infinence 
on tlxe jxrogressive activities of tlxe indxxstry ; if 

snolx is tlxe case, it is w’-ell tlxat tlxe xxxar^itx avxxilalxle 
for com|3etition Ixetw'-eexx tlxe two fox'xxxs of fxoxccxr 
slxoxxld l>e excjxlored witlioxxt dtxlay. X^i'otxalxly tXie ^as 
ixxdxistry Has yet sufficient loi*eat Ixitxja: sjpace Hefore 
cHeapx electrical jxower Hecomes a soxldxxs comixotitox*. 
A-notlxer and jxerHafxs xxxore ixnxriecliattx |,>rol>letxx, and 
one to wHicH tlxe Cl as lL,ip 5 lxt and CVxlce C’o. jxrojxoses 
to pjfive closer attentioxx in its ixx^xv laHoratories, is 
tlxat of low texnjxex'atnre carHonisatioix. I3x*iefly, tHe 

B ositioxx, wHiclrx is xxot xxn controversial, is as follows, 
as comjpanies xxoxTmally distil coal at a lxi|^lx teixx- 
jxeratnre, Heoaxxse Hy six doin#? tJxey oHtain a Ixi^lx 
yield of p^as of satisfactox*y qxxality ; tlxe tax-, tlxe 
conxjxosxtion of wHieix is now^ fairly well Icrxoxvn, yields 
valxxaHle jxxxre coxnjxonnds xxsefnl,” for oxaxnjxJe, in tlxe 
xnanxxfaotxxre of dyes and drxxp^s. IVTorenvex*, tlxe coke 
can He xxsed for nxakirxp;^ yxowor |sras or ctxrHxxrette<l 
w^ater-£^as, or for doxnestic consumption in sjxecial 
kirxds of stoves. IVI eaxx wlxi le w^e continue to xxse raw' 
coal ixx millions of dorntxstic Ixeartlxs, jxollxxtini^ tlxe 
atmosoHore w'itH foul smoke, and ip^xxorinj^ tlxe fact 
tlxat tlxis oHJectionaHle xxxaterial fxroclairns tlxe loss of 
a poteixtial soxiroe of w-ealtH. If, Ixowevex-, tlxe coal 
is distilled at a low" temperature, a x-icH ^as is oHtained 

in smaller qxxaixtity, and tHe ‘ coke ’ wHicH still 

contains lO pex* cent of volatile xnatter fornxs a 

sxxxokeless fxxel wHicH can He Hxxrned in ordinary i^ates. 
'T’ke tar fratstion. However, differs mai*ked“ly from 
ox-dinar y tar, Heingr xxixxcH nxore complex, ‘axxd as 
Morp^an said in His xxarx^r on tHe suHject at tHe 
reoexxt OHexxxical In<lustry C Vxxxfererxcc, tlxis xnaterial 
Has Heen studied only since tHe War. ISTaturaJLly , tlxe 
new xnetHod of carHonisation Has its own proHlexxxs 
ooncerned , fox- excample, w-itH tHe type of retort, tHe 
oakxnj^ of tHe fuel, and tHe suitxikHility of tHe p^as 
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for ox-dxnary xxse. SucH, axxxoxx^ otHers, are proHlexns 
'wHicH tHe Oas ]l*i£^Ht and Ooke CJo. Has undertak^tx 
to study, 

Tn:»: HxxiironBsoij^^- 

N'early two Hundred quests were entei-tained Hy 
tHe CJompany to IxxncHoon. Tlxe Grovernor, Sir X>avxd 
IVtilrxo- Watsoix, wHo px-esixied, said tHat tHe p^as in- 
dxxsti-y w'as foundx^d upon, and is oarx-ied on Hy xxxeaxxs 
of, tlxe px-ocess of Hx|^lx texnperatxxx-e oarHox:xxsation j 
■wixilst tlxe new process of lowr tenxpex-atxxre oarHonisa^ 
txon axeederl carxxfxxl invest! libation, tlxe older process still 
presented xnaixy qxxestioxxs vrHicH invite scientific 
inqxxix-y. One of tJbio clxief proHlexxis was tHat pre- 
stxixte<l Hy tHe tar fraotioxx. Tlxe researcH laHxxratories 
wcxukl He separate* from works control, Hxxt would He 
in close toxxcH W'itH tHat cxxntrol and writH practice. 
THe IVIayor of JF’xxlHa.ixx, A.lderman W". •!. Avaldx-on, 

welcxxxiied tHc» improvexxxent wHioH Had Hex^n efipewted, 
saying tlxat it w-as clear tlxat tHe oompaixy 'was ixx 
close toucH witH tHe max-clx of px-of^ress, and i-Hat tlxe 
coxxrxti-y Ixad ^ood i-x^asoxx to He proxxd of its wrox-k- 
THe oonxpaxxy reco^^nised tHe doxxHle duty of sox-x-ice 
to tlxxb pxxHIio and oonsidxxration fox- its employees* 
JK*ulHam, He dc’tplared, would px-oHaHly find itself ixx 
tHx-^ fxxtxxx*e ixx tHe cexxtro of tHe strixp^g^lt^ for sujxx-exxx-aoy 
Ixetw-c^xx electricity axxd pjras* 

JSxa H,xoiTA.ax> Tim^ms-AmL-'s fcix-itixsoxi . 

II>urixxp5 tlxe course of His s|>ec^cH, *Sir .ttielxard 
THrolfall said : “ Inventioxxs suclx as tH<“» xxse of fire 

wex-e made Hefore records w-ex-e kept, Hxxt w-e Hax'-e 
oopioxxs recox*ds of latex- inventions, and vt^ry likely 
tlxe earlier ones caxxxt? aHoixt in a f xxn dxxxxxexx tally 
sinxilar way, *xs assuxxied atxxl pxxt forw-ai‘d Hy CJHaries 
J.«axTxH ixx Ixis Oissertatioxx xxporx I^oast I*ip?- l^irst 
coTxxes tlxe dxance oHsex-vatxoix Hy an irkdi%’’idu«xt 
g’ifted exxoxxparlx to st^ek for its ixxxplicatioxxs, tlxeix tHe 
xxttexnpt to x*oprorlxxce tHe pHexxxxnxorxa ^xxxpyiixK tlxe 

orip^inal apparatxxs, tlxexx tHe attem^xt to distinpcxxislx 
essexxtial fx-oxxx xxxxessential parts of tHe jxrocc^ss leadixxi^ 
to a wi'orkixxp? tHt>ory, and finally tlxx^ irnprovexnexxt aixxl 
sixnplification of tlxex operation xinder p^xxixtance of tlxe 
tlxeory, w’HicH itself is sxxHject to contixxxxai exctensioxi 
and improvt%xnx^rxt. . * . THe early p>?as corxxpazxies 

were kept Husy fox- xxxany a year in o'oxxxpe tixxp^ w-it-H 
eacH otlxer, ixx exteixttin^ tlxeir distriHxxtion system, in 
a pex-petxxal strui^^le witlx znunioipal axxtHorities and 
^ven witlx parliaxxxxxxxtary conxxnitt«:i>es, and Had not 
^rexxt nxarpzrixx of fxxxxds at tHeir disposxtl ; xxxore - 
over, tHeir tecHxxical perscxxxnel w'as not, ixx i^eneral, 
of tHe Hip^Hly educated speculative ixxvexxtive class. 
I>xxrixx^ tHe prosperous days of tlxe ninet^fentH oexxtury 
tHe ^as industry, like many otHei-s, did not devote 
xnucH time or money to work for tHe futxxre.** 

feJir KicHard tHen proceedcMil to oxxtlixxx^ tHe oir- 
cxxxxxstaixces involved in tHe Hix-tli apd devcalopment 
of tHe I>epartxxxent of Scientific and Xnd xxstz*ial K.e- 
searcH, vritH W'HicH He Has oontixxuoxxsly Heen associ* 
ated, and x-eferxred to tHe pairt it Has played in finding 
prox>erly eqxxipped yoxxn^ mexx to caxrry on its in- 
vestij^atioxxs. ‘ I Have xpradually come to tHe oon- 
clxxsion,” Ho said, tHat tHere is plenty of raw" naateorial 
axnonjg tHe youn|5 men axxci -woxnen of tHis ootmtry, 
wrHicH only xxeeds x-easonaHle enoo xuret^j^ement to forrrx 
tHe pex*soxxnel of a lari^e researcH army. sHoxrt-, 

tHe parents of -tHis country must He assured tHat 
science as a px-ofession is wortH following from tli^’^ 
financial point of view- Hefoxre tHeir sons and daujgfHtexrs , 
will He allowed to emHraoe a sci^enti^cA career. j 
.^t'tention was also direictedL to .tlte wHipH xx 

successful laHoratory director rnnaii ^»osaies»* "and to 
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±. 1 : 1.0 <5ozx±r’ek«± 1 :>o±-woon ±JbLO £«tcili±ioi3 v^>"liioix o-ro Tio'wro^c.ia.y** 

J oy^o<i ii:i. ±lnio rivirTstiit o£ ooioxxoo a,jnk.rl ±h.o«€» 'Vtrii.iolx 
’woro o.vo.il^'fcilo fifty yo^z*» o>^o. 

Tiar^ IL.A»oaa,AqE'Oi*.xiss». 

Tlxo**o abX'o tlxroo ix»‘in.oijxaJ la*l30T*«Ltc>i*ios, ». ooxifox-onoo 
JTooi^n. «i.i:xci lilii'a.ary , Orncl. aoa ofTioo, to^otlnoxr 'W'itln. &, 

xx.u.i:nl:>oir of »ixl>si<li«ti*y la,l>ox'a.tc>rio« iooliiclixxgc a,i:x 

O}.>tloal la.t>ova.t.<>x*y, «t j>lxotc>jjifi' 4 *.jD.lxio clatrlc x'ooiin, o,ri.<f 

4EX t]^ox**xxo»t.«a,-t. room eb« woll T*oom« eoot>^!Lio.ixxg 

oorvioo a.nci storo 1 * 00 x 054 . 'Tlxo MorNrioos? ooxooriao 

«*xxcl lo-w-jixroaaixrc^ ocxa .1 (aa xiiatioot from 

tjxe* xxii>cl..xxrc 4 of coal axicl carlr>xirot>fce»ct w^ator-.g^aa ), 

<5om jxroaacx 1 aix*, vacootox, N^atcx', atoam, axxcf oloctric 
jj^ow^r at- 220 aixci 2-- 1 G v<'»ltM <. 1 .< 3 . A. »j:>ooia] xA'^orlcstxojx 
for xrxaJclrxi^ oc|.xorixridxtal aof>aratxj» will l>c iod ixcloci 
xo tlxo aoooxxtl Ixalf of tlxc^ Ixoixlf iio^, t><,> l>o crctitoci lator. 
^ o. 1 lat>or*xt:.ox*y (2 TOO ac|- ft.) ia to ‘kio ixacci OTCclxxaivoly 
gjorxcsral «lxoxoi<;al re^actxx'olx. 5 am^>lo ajxaco fxaa l>x^o»x 
for »x 4 ov*x.l>lo talxloM, axxxl tlxcro ia axi adjaccxit 
f>alaxxco-rooTxi . -N'o. 2 lal>ox**xtox*y . rc*aorvocl for totslx- 

xxioal arxci acxxxi -iax*^« aoxxlo "worlc, ia Ixcixiisj: Iccfxt a« fi*oo 
yxoaailxl*^ fi“Oxx» fixttxx’ca. ITsTo. 3 lat>orxxt<*x*y "will l>c 
xxi-ioxi j^artly for rcai^arcfx axxci |>txrtly fox' tlxo dxoxxxical 
control of tJio o|'xoratioria carried oxxt at tlxc f^xxllxaxxx 
vroT'lca. Tlif* jpx-odneta of lo'w-tcmy>cx'atxix*c carlixoxxiaa- 
-tiorx teata at fticlxmorxd. 'will alao Txc ocaxxxixxcd at 
- Jb'^ u If X a rxi - 

t Ixc occfxaixxx* of tlxc 'vdait tlxox'c liad fxcoxx 

xxrx'axxj^cxl a coixxyxx’dicxiai v'o <liayxla>', % 4 r'itli c.jcj>icxTiatory 
xxotca, of af xfxarxxtxia axid xxictfxoda wfiiclx ax '<3 cxxxjxloycd 
ill tfao rcacax'cfi arid coxiti'ol w-orlc. jfVltlxoxxg^lx it ia 
fioaailxlo to merit ioii only a fcArA*- cjcaxxxyxioa, it waa 
cx^x^ry'wlxc^rc^ ♦^v^'icioixt t-fiat xiivicli iix tdliprexi t- tlion^Iit 
xxi<.l * 3 ax'o liad l>c»dx «feA,’ototl to tlic C 3 clxit>i tioxx. I xx 

^^'o. 1 ltxl>c>x'*xf ory w*c<rc' t xi f>o a<»cxx xxjfiyiaratxxa fox* rxxicx'o- 

•-oxxilxxialioix xxnd aixalyaia, tlic <letcrrxiixxati*>xx of 

hlix' v'ay^xoxii* |>i*« -aaiire of xiajifit Ixaloxic^ tlio tlxox'*xnal 

f*'< 3 otxif><iax tion of xxiotlxarxc axxci etlixxixe* tlix’' aarxx|>lixx#< 
if jpraaca^ yxy roxnctx'y , tlie axxalyaia of colco and jxitclx, 
m< I tlic cx**x<il<.ixx 4 Qf of y^aa oil. Ixx INfo. 2 lalxoratory •vv’oro 
Icn lonatrxxtcd tnc rccovcrTv* of Vioxxaiol fx'oxxx coal 
liy activated cxxrlion, tfxc coxiitmatilcxility of colcc,» axxd 
c*cfrax;t.ory rfxixtcriala. JT^xx. 3 lalxox’xxt ory w*a-« devoted 
t.o a x*C|r>r« 5 acntatioxx of tlxc doJiyxlratixxxx of arxd its 

inflvxoiico oxx c*oi'ro«ion, t-lxe xxxxalyaia axxd dt’ixxsity of 
axxd tlio tests ay^iyxrofix'iatc to tlio axxalyais of ^as 
XX 1 , f>€^xx 5 Kol, coal, coicc 3 , tar, axxxmorxia, svxl|xlmx', axxd 
'xayxlxtlialx^xxo. 'X'lxe l>a«cxxxoxxt ooxxtaixxod varioxxs t-yrxes 
r>f oalorixxxotcr, ofxtical ayxyxax'atxxs, and jxlant. Tlxe 
v*i»itox'H wore also coxxdxxcted over tfic** eacjxerixxxexxtal 
Ecas-fxrocix-xcirxipr jxlant, -xvfxorc fxi^lx-texxxj|>oratxxro' fxori- 
/*:oxxtal retorts -vvex'xs ixx ojxoratioxx, toi^etfier xvitlx coxx- 
rleixsora, jxxxrifiorM, sarnfxlixx^ ajpyxaratxxs, sixeexioxnotors, 
ealorimotex*», etc., an excjxorixxxexital tar still, axxci. a 
Salorxxxo low-texrxyxex’atxxx’e retort- 


l_Jni±rer*sit:y a-nd E.cluc:£Lt:ion£Ll 

I-OMrjooasr. X>i*- A.lcxcaxxcier i^olxcxrtsoxx Ixas Ixoerx a^p- 

ixoixxtod as froxxx »c^i>t. 1 to tlxo UTxxivox-sity roadex>»fii^ xxx 
olxemxstx*y texxalxle at 3Kast X-»ondoxx Oolloj^c. JE^^xrom 1022 
nixtsl 102^ fxe was Oax-xxej^ie rosearclx soliolar at tlxo 
I ' j|xi varsity of dlasj^o'w, axxd. xjvas aw^ardod a m.arosay 
Mt^moriar JB’ollcrwslixp l>xxt xosi^xxocl ixx ordox* to aooojxt a 
Koolcofollor IrxarxxatioTxal Sciorxoe IToilowslxiix for stxxdy 
ui tlxo of IMCaixcSlxostor axxd of C3»rasi&- Sixxcso 

H>2e Ix^'lxas Ixooxx assistaxxt loctixrer ixx clxomist^ at tfxo 
1 ' j 1 i varsity of iMLarxolxastor- me Ixas jxxxkxlxslxed pajxojs 
'** tfxa •jTjsmcrvxcxi CTA.e-xxxxccxjE oxx saouxol, 

J*>’ rylixxrrx fifalta of axxtlxocyaxxidixx type, tfxe sytxtlxesxs of 
^irit/lxooyarxijcxs,. arxd tJtxe syxxtlxeses of ^Ixxoosxdes- _ 

rixe title of professor of xxxorlxid^axxatomy xrx tlxe 
*^;iti varsity Ixaa ^eerx ooxxferred on 


N 


m varsity Ixas txeerx oorxreixso o*» ; 

i<*lxolsOKi^ ixx respect of tlxe jpart-txrxxe x>o«^ Ixeld txy 

isTo, 3oee^ Vox*. 


Ixxxxx at Oxxy*s Xiosixital 3yf.edical fc^clxool. * 1 * 1 x 0 title of 
professor of l>aetoriolo$ 5 y ixx tlxe XJxxivoisxty Ixas Ixeexx 
coxxf erred oxx X>r. jA.lexcaxxder 1^’lerxxi xx|^ ixx respect of tlxe 
part-time post Ixeld Txy Ixixxx at fcit. Mary’s Mospital 
M:ed.ical Senool, Ixx lillO and 1023 X:>r- If'lexxxirxg: w*as 
Hxxrxteriarx professor, axxd ixx 102B .A.x*ris axxd Oale 
lectxxrer c*£ tixe Itoyal Oolley^e of SS xirjajeoxxs ; sixxco 1 020 
Ixe lias also Ixeexx iectxxrcsr ixx Ixactoriologjy ixx tlxe 
Udedical Kclxool of St. JMary’s Hospital. 

In view* of IVIr. fe>. A.. Ooortaxxld’s xxx ixx xifl cent j^ifts for 
tlxe Institute of llicclxexnistry and tlxe IVleciical Sclxool 
of tlxe IVIiddlesexc Hospital, tlxe title of tlxe University 
clxair of txioclxernistry tenalxle tlxei*e Ixas Ixeen olxan^ed 
to “ Ooixrtaxxld Olxaix* of Hxoclxemistx-y in tlxe Univex'- 
sity of Uoxxdon-” 

Tlxe followrini^ doctorates Ixave Ixeexi conferred t 
X>.S3o. in clxemistry on !MIr- S- Orxxlxasax*lcar (Imperial 
C!?olle^e Ttoyal Oollej^o of S^cxence), for a tlxesis en- 
titled Tlxe Ixxflxxenco of Oroixps and A.ssociated 

l^in^s oxx tlxc Stalxility of oex'tain Hetrooyclic Itin^ 
•Systems ” s I>.fc5o. in 'geology on IVIr, IM. It. Salxni 

(Imperial Oc’»lle^e Hoyal Oolle^o of Science), for a 

tlxesis entitled iStixdies in durassic and Oxretaceoxis 
Terelxratolids (IMorplxolo^ioal, ISvolntionary, and 
IKonal) ” ; I>.!Se. ixx matlxematics on Mr. Tlxeodor 

Usterxnanxx (University Oolle^e), for a tlxesis entitled 

<1 ) On tlxe Itepresexx’tatiorxs of a ISTixmlxer as tlxe Sixnx 
of Tlxx*e<x I*r<»dxxc!ts ; (^) On Oertain Tvxnotions x'epre- 

sented Ixy i^iricslxlet t^ex*ies ; (3) On a Trofcxlem of 

Analytie Ooxxtinnatioix ” ; I>.fc>c- (ICn^neerixx^) on 

^Mr. %Tolin Holiin^ 2 :w*ortlx (Impex-ial Oollej^e CJxty axxd 

Oxxxicis Oollc^e), for a tlxesis exxtitled *■* The Tropapra- 
tion of Jtadio 'Waves ” ; I>-65c- ( JEJnjocinoerixx^) on 
iVlr. A.. Hanlcins, fox' a tlxesis entitled “ A- A. study 

of tlxe IVIctlxocls used in l>etei*nxixxixx^ tlxe Hardness of 
IVIotals. Uf. JS>c:j>ei*iments oxx tlxe Uelxaviour of IVtotals 
undei* Altex'xxating axxd Ke|.>eated fcl tresses,” and otlxer 
pay >ers . 

iV'I-AXsroxx jssTXsa. 'I'lxc* Ooxxxxcil Ixas accepted tlxe 

x'esi| 5 ixatiorx of Ox*. AJle>c.. Ttolxertsoxx, assistant lectxxx*er 
ixx clxexxxist/ry , oix liis appointxxxent asi'eader in clrxexnistry 
in tlxe ICast Uoixdon C:?olJep:e, Uixiverslty of Uondon i 
arxd also of T. W. Oliittertxuclc, dexnonstrator of 

clxcxxxxical j>3 xysiolc>pr>"» oxx. Ixis electioxx to a lieit ixxomorial 
feklloxvslxip fox* medical x'C'*searclx. 

iVliss JEleanixr IVI, ,1 aolcsoxx Ixas Ixeexx aixpointed 
dexxxonstx'ator ixx elxenxical |>lxysiology- 


Tmrc trxxstees of the Huslc fcStudentslxip ixx. Aero- 
xxxxxxties, foxxnded ixx xxxexxxory of IEdw»ax*d Teshxnalcex' 
Huslc, wrlxo lost Ixis life in i‘&14r *wlxilst dyixxg an exeperi- 
xnexxtal aeroplaxxe, Ixav^e avra^rded tlxe studentslxip fox* 
tlxe year Ifl2H — 211 to IMr. JT, «J . Ox-een, of tlxo I^oyal 
Oolleppc^ of Soiexxce, Uoxxdon. 

Tnja: AJLtolxison IMerxxorial ^clxolarslxip of tlxe valxxe of 
£30, open to all ooxxxers arxd tenalxle for t-wo years in 
tlxe f vul - time day coxxxrse in teclxxxioal optics- at tlxe 
I^ortlxampton Tolyteclxnic Institute (UondCon), is Ixeini? 
offered- Tlxe excamirxation wxll l>e ixeld on Oct- X and 2- 
I^uXl parti oulars can l>e olxtained froxxx tlxe Ixonorary 
secx*etary and treasux*er, IVtr* Henry I^uxrser, -#-2 CS ray’s 
Xxxn Hoad, Uondon, W-0. 1- 

TnKC xxintlx series of ” IMetlxods and Hx*dl>loms of 
IMedioal lE^duoation ” Ixas heen issued l>y tlxo HrOc^oe- 
feller I^’ounclation, IN’.Y. It deals xvitlx Ixxstxtutos of 
lei^al medicine, and descriptioxxs arro p^von. of tlxe 
prixxcipal coxxtixxexxtal ixxstitutes, suolx as tlxose of Haris, 
Heriln, ^xexxna, Oracoxv, Home, axtd X*isl>oxx- In 
strilcinc^ contrast to tlxe fine Ixtxildinp^ and spacious 
acooznxnodation comrxxonly provided alxroad . f c«* tlxe 
sulxjeot, Oreat Hritain is sin^rdlarly deficient in tlds 
roepeot, and is represented in tlxe series toy tlxe two 
relatxvsly SinalX departxnents provided at Sdijpabn™^ 
and Olasfi^w. . ; 
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03 . 1 en<lfiLir o£ Oustioms And FASt:i^AlA. 

Axx^rx&t^ 5 - 

St. JA^ndTEcs* X>jilY <0,S.>. I-fc 1 il 4BU3 l>ooxx »\jL|^^est>od 't>li.ci.i> 

t>lx6 oxist.orrx o£ x*o«xiTnLiTig eci.trixx|^ of oysfiors on -flxis 

da.y is t>o l>o ooxnxootvod 'W'itlx -fclrxo nso of tvlrioiir slxoll in 
■fclxo &nrx£Lll «»r€»ot*]ions of slxolls, i;>ol>t>los» etnd flowors 
Isario-wn as * j^x*oi^t;os ’ st>ill f-o bo soorx on -tiiio oavoxnjtfn-t-s 
of X-oncion, fox* -velxiolx ^ift>s ar-o askod t>y clxildron 'v«rit>lx 
■fclxo x*o<jnosl> f>o * X'omoml>€»x* grot;f>o-* Tlxoso slxx*inos 

fooon aft:;x*il>iLXf oci -fco tifio oult> of «Taxnos ; tonf. 

f'x’oxn 'f:>}xo nso of flxo slxolls an-d f/lxo inxp^oirfcanoo of flxo 
oystox* in 13 ri-fcislx onltnro, as inciic 5 a-fct=»cl l>y oarly rofox*- 
anoos -fco IBxrifislx poax*ls, i-fc miglri-fc too in.for*rocl -fcrt-a-fc f.iio 
or*oot>ion of -fctoo j^rof-fco xnairks a.Tx anoion-fc ■px*oi3itiiatm*y 
cox*oxnony of .a "w-aiiox* doit-y nx>on "wtoom snoto an im- 
f^ox'tian'fc ax-t^iolo in itoo oarly food svij>j>ly as stooll-fisto 
was dojpondoni>. 

<5- 

X n ]E!gfyp>f;, nnfjil rocoxxfly, corfain c*.ox*OTnoxxios Avoro 
alAvay© otosorvod at> ftoo oo-f-tiinj^ of ttoo dams 'W'toicsto 
x*oioasod "tiio ■waiox's of ftoo JN^ilo io flooci itoo land. In 
Oairo -fctois foolc j:>laoo on soixxo daio toot:.'woon tilio sixtto 
anxl t>lxo sixlioonito day of -A.xx^nst.. Ttooso ooromonios 
xnax'kod -ttoo cjri-fcioal otoaraoiox* of t>tois j:>oriod of t>too 
yoax- fox* a ooun-fcxy in Avliioto, in anoioxxi- as in xnodom 
■fcixnos, iftoo x>x*osi>ox'i‘fcy dojpondod oix axx. adoxina-fcoly toig^li 
iNTilo- 'Ttoati t>lxis Avas x*ooo^;^xisod fx*om -fctoo x*onxoi.os 1 :i 
t>ixnos is ixAdica^fcod toy t>lio faof ■fctoa'fc t>>»oso oox*oxnonios 
Avox*o x'olafod -fco -fclio Ixoliao-al risinpr of Sirins atoonf. ilxo 
ifiino -wtoon f-too x-ivor Avas ai iis lowost>, and did not> 
vax*y -veit-to t;too calondax*, as did ofclxox* x*olifjfions f oasis, 
•w-toioto, OAvixxg* t>o itoo inaooxxx'aoy of itoo JEi^yjpiiaxi 
oalondajT ovon affcor itoo iniox*oalat>ioxx of fivo days in 
itoo solax* yoar, ooxnjploioly iravox'sod a yoax* ixx t>too so- 
o-allod 3 ot>to.to cyolo^ of l-i-CiO yoax*s. ‘Tlio'toii^ii axxiiqfniiy 
of itoo oxxlti of Osix'is, itoo doit>y assooiai'Od 'wi-fcli. itoo 
intix'odnotfion of com inio , is ovidoni froxn ilxo 

fact; ilxai ai iiio ioxnto of Osix*is at> X*toiIao ilxo nixxntoox* 
of_ cxxps flllod daily 'wifclx xniUk: w-as 3 €JO, csoxn-osixonding 
Avitvto itoo days of ilrio yoaxr tooforo iniox-calatii on - 

Xt> is ovidont/ t>lxat> ovai of a fox-iiliiy onltv ■fctoox'o groAV 
a concoi>-t.ion of t-too max*ria^o of Xsis axxd Osiris sym- 
toolic of itoo fox*illisaiiox;^ of ilxo land toy flxo 'W'at>ox*s of 
iixo ^NTilo. li is j>ossitolo itoai ati oxxo iinxo -fclxis coxx- 
coixfcion toad a xnox'o xxxaiox*ial x* 0 ]pi*oscnt>aiioxx in ilio 
saox'ifloo of a toxxxnan toeing -fco itoo w*aiors of itoo x-ivoi*. 
Xn ilio cox*oinony as it; wras i>orfor*xnod in xxiodoxTrx Oairo, 
a daxn w*as ooxxstrxxctod noar ttoo ozitranco of an ancionfc 
'canal, virtoicto iravorsc^d ttoo native qixax*tor, jnst tooforo 
ttoo Avators too^an to riso. On tlxo oxxtor sido of ttois 
Avas ox*octod a tmneatod cono of oartto on ttoo top> of 
'W'toicto a fow grains of xxxai«:;o or xnillot Avoro soAvn. 
Ttois wras Icnowrn as ttoo * torido.* It Avas Avastood aAv-ay 
toy ttoo rising Avators a avooIc or ixxoro tooforo ttoo daxn 
Av*as ci;M^ Ttois Avoxxld sxxjpjxort ttoo tradition ttoat it 
wras onco ttoo custom to tlirow' a nxaidon, g;aily attirod, 
into ttoo Avatox's^ to socuro a p>loxxtiful floxv of Avator. 

In xnodoxrn tim^s xnonoy for Avtoicto tlio ;r>ooj:xlo divo 
is ttoro wxx into ttoo canal, and it is x*ooordod toy fcSonooa 
ttoat at a ^placo knowxx as * ttoo Voins of tlxo llSlilo,'* 
xxoar X*toilao, it Avas ttoo exxstom for ttoo jxriosts to ttoroAV 
xnoixoy and ^old into ttoo AA-ators at a feast AAtoicsto tools: 
X>laoo at_tto_o x*isin^ of ttoo Avators- Ttoo *■ AAoddirxi^^ ’ of 
ttoo .i^Vdriatic Avitto a rin^ toy ttoo X>ofi?o of "V"onico and 
"^too lSj>i]|>toany exastoxns at tlto rivor-sido in oastox^xx 
lEurojpo of ttoo jxx'osoxxt day afford instmetivo parallols. 

XI. 

A , virgin axxd ipatroneas of ICillaraugtot, 
toligo. (I^iftto or sxTctto century.) .A. saixxt wtooso 
( uxxauttoonticatod > afford suftociont ground for ttoo 
<?onolx;^ion ttoat lior logond onstoxrixios a tradition of 
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soxno ips^an goddess. ISsjpooially xa^otoAvorttoy ar^' toor 
foundation of a * Ixouso of toosx>it^lity * at ttoo Juxictioxx 
of sovon roads 5 ttoo vigour* Avitto AvtoJlcto stoo oursod 
St. Ooxxnall Avtoon too refused to allovr toor to oroot an 
oratory noar tois ctoxorcto, and toor slaying of ttoo mon- 
ster of X^ugna, a dragon Avtoicto AAas devastating ttoo 
country of ICing IBoc, avIxoso troops stoo aftorAvards 
saved Avtoon jxursuod vrlxilo on a raid, oondxxoting ttoom 
in ttoo xnanxxor of IMCosos ttorouglx ttoo divided watoers 
of a river. 

jAugust: 12. 

St, IMoi^AXS3e! ob* l..AXSa3ECi^ , jxatron of Xnnisxnurray, 
Oo. Sligo. (Sixetto century, > JSoyoxxd ttoo rocoxrd in 
ttoo ^ X'oiliro ’ of Aongus, ttoo list of Xxristo saints, and 
an axxnoxcod setoolion ttoat too Avas “ ttoo son of X>oclain 
of Xxxis IMuirodaig in ttoo nortto,” xxottoing is IcxxoAvn of 
tlxis saxxxt. Xiis p>rotoal>ly ti*uo otoaractor is ttoat of an 
oxntoodirxxoxxt of a ](>agan cult, Ttoo island Avitto Avtoioto 
too is associated is colotoratod in Ix-isto logond and 
fxxrttoor contains a largo nuxntoor of romartoatolo axxti- 
ci^xiarian roxnaixxs. *ITtooso irxcslxxdo a statue of tlxo saixxt 
toimsolf, AAtoicto, signifxcaxxtly oxxougto, is tooliovod toy 
ttoo jxoasantry t<-> too ttoo Avorlc of Ootoan Saoi*, ttoo 
traditioxxal xnastor crafts rxxan of Xrolaxxd. Xn adxiition 
ttooro is a stoxxo f'ox't or castool of xxnxnortarod stone ; 
ttoo oratory of St. JMColaiso, jxrinxitivo strvxctxxro Avitto 
Avails of roxnarlcatolo ttoiolcnoss, a * Otoxxroto of ttoo IMoxx 
and a * Otourcto of ttoo “Women, ’ surrounding ttoo foxrrxxor 

toeing ttoo Oomotox-y of ttoo IVIoxx ’ in Avtoiclx no Avomaxx 

could too toxxriod, toxxt if sljio Avoro toor toody aass removed 

toy xxrxlcno'WTtx toands a * Otourcto of ttoo X'iro "* of ttoo 

foux*toentto oontxxry, tout ttoougtot to stand oxx ttoo site 
of an earlier strxxcturo, a nuxntoor of ‘ toolo stones ’ and 
rudo foxxt-lilce stoxxo otojocts Icnowxx cil& axxd 

tAAo Ixoly Avolls, ttoat of St. IMolaiso tooixxg covox~od witto 
a toootoivo-lilco structure of stoxxos- 

Tmcjes XXAJRVjffiST. A-xnoxxg ;]primitivo |:>oojxlos, just as 

axnong ttoo jxesasantry of civilxsod ooxxntrios, ttoo toeurvost 
is a txnxo of sociatoility and rejoicing. Ttoougto tlio 
religious elexxxent may toe p>r*esont, it is soxnotixxxes 
uxxduly stressed toy students ]primarily coxxoexxxed Avitto 
ttoat asp>€5ct- Arx excaxnole _ anxoxig ttoe 

Akjmezricaxx Xndiaxxs of tlxe soutto-Avost XJnited States i 
ttoe dance Ixeld in A.ugust, or so late as €>arly Sejxtemtoer 
toy ttoe IXavasuixai of uAriasona, Avtoicli in timc»s of jxlont;; 
is made ttoe occasion of issxxixxg invitations to ttoe sur 
rouxxding tritoos of XXojxi and l^avajo, tlxat ttooy xna;; 
stoare itx ttoe atoundance and at ttoe aaxne time toav< 
an ofxjxortxxnity fox* trade. Ttoe feeist xxxay last for a 
mxxcto as ttoree days and nigtots. 

*X*toe dancing usually talces p»lace tovrards evenini 
as ttoe day toogins to cool, ttoo t:»arlier {>art tooixxg t 4 Bda:ex 
ujx Avitto feasting, and on ttoe ttoird. day' 'witto toorse 
racing, or in ttooso da3r8 foot-racing, and trading.^ Tto< 
ctoxldroxx toofore ttoe dance jxireixare a souare, in tlx< 
centre of Avtoicto a jxojo is set ujx- Aja ttoose vrlxo an 
to talco |^ax*t arrive ttooy take uip ttoeir jgtat^on arouxix 
ttoe square, ttoe Avoxnen ajxart froxn ttoe men. On tto< 
afternoon of ttoe fxx*st day food is served out and ax 
e 3 ctoox*tation is addressed to ttoe aaaexxcxto'ly toy oap-e o 
ttoe otoxefs. Ttoe daxxce. In Avtoicto tootto. Avonxen '‘**■* 5 ? 
xnen take jxart, circles around ttoe otoief, urlxo stand: 
in ttoe centre facing ttoe j>ole witto a ainger. xxsuany 
ttoougto not neoes€Maurily, a xnedicine man*, wlxo vr^axrs * 
coyote or foxc skin nendent from tola toalt, Ima a.ioy oac 
toand of toroum x^»alnt across Ixia eyea*^ and * 

drum. A jxecdliar feature of ttoe dantxe *a Istoeftmctiox 
of a tooy , disgulaed uritlx a giwtaa« 3 P®e 1 wWifik an< 
grotesquely jpainted, Avtooae duty it; ia to cio«id»*^ non 
partioi2>ants to join in ttoe dainee, ttoes-^r^uc 

tant witto switemea. He a^p-peara Juat toeeort ^ 

midnigtot. . 
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Societies s.n<i Acsdetxiies. 

^ Sci«s*»oe» <Oo9>zj9^t&9 re^rtchAM ^ IN'o. S 6 , 192d>. 

A.. ^e^oro’V'iiS s 3Vi:\ilt>i-ooloxXJro<A »cunL<;3.st>OJ3Le»8 o£ 

:^li.ooox».« dLisp»o8it>3 in Oirimoa/ isuro i>ajp‘fcly 
y>eurt>l 3 r menririo in, ox*i|fin» cmdl -feJa-oir £osjsil 
xfibixnA p>x^e9ont>s ©vi«ie»ncso of oon£iider’ 4 » 1 :>l€» fitno-fc-ULCttiions 

xn t>no oiiznci,t>e of t>liLO I^liooeno norioci. A- I^'jra-nl*:— 

r^*'***'®“^’*^*?*^y oxid N. Wales 1 >ex-er I jaiycir-oolxomionl 

xn^oat>x^ai> 3 ions of iaot; e|3ringcs ai> X^alco J^aibLabi. Tlnroo 
Jxo'fc^ si>nciio<i fcolon^ 1 >o flno oati€s^oi*jr of ■felxomaal 

• Xn f-’veo of fiioni flio t>e>mj>ojra‘fcn**o of fJh-O 
^wr»<>or IS O., wltiilo in fixo ffiirci if is al^ovo 70^- 

^ ^vv^atrOT- is noti st.roxi^ly' xnix>.ox*alisoci , l>nf oon fains 

10-30 i>ox oonf of silioio aoid. m. Olena^ = Olassifioa- 

^lon anci ge.o^^rai>lxioal clisfx*il>nt> ion of Xaco^ioicioa. 
f fSiofos on synoxx^rnxy-, x^xo^'jr^lxolof^y* and disf x*il>xxt.ion of 
i nmo sj>ocrios of t>ixo ^onns m<3fmrxct‘]r>Jx,^sctZ‘L»^ ixxolxxciixi^ 

I 'fcwo now si:>ooios. ^\x& ciisfx-ilixxf ion of Jzf^ctlcxmwAX- 

is ffio sanxo as fftaf of ifs liosl-s, f oTTOsfx'ia.l 
"f'Curfoisos <">£_ fiio fjfoixvxs ^jT* ^ .A. doxilxf f nl sjxooios, 

coZ« iSiolriA^'^alcl 1S30, is y>x*ol:>al,>l>’^ a syxxoxxynx 

^ 2 /ex/oww<x N, M. XCniaein r A. oon- 

fo flxo l>iolof 2 cy of Cr*‘t/Z€i'i'i^ht4^ mg<x s fiioitn. 

o "wlxoaf xionxafoclos Itavo it>«o*x fo\xn<i »'o<*onfly" iri 
•••ly looalifios of K-xxssia, alA^rays in j^alls, and novox* 
ji^x^ain^ as roooxMlod i>y ofcli«>ix* anfliors. ^]Mox“<» triia^ti. 
o flxonsaxxd yonn^if noxnafodos ’wot*o xroaroxi froxxi oxxo 
II - I!>x*ixMi xxoxxxafodos snx^viv'ocl at- toxn^ >oT*af txx'os n£> 

O.^ l>nf xionxafoxios in "wrafor diod at- GO^. 

C^09TX2^tGAt x-<erx<fxxH», USTo. 3. f*. X.azax'e'^r 3 'JCixo ax>I>lic 5 a- 

2X of X^o Oliaf olior’s forxnxila of vdsoosify fo solntioxxs 
jUTolaf ixxo . J^'if^nx'os foxr fixo xrisoosify of i^olafixxo 
fainod foy l-#ooix <“ I^rofoins and flxo 'TJioojry of 
lloixial liolxaviovxx'.’ ’ ^NTow" 'VorJe, p>. i 20 < 4 :> ax*o 

^ood afa^foo txxonf -vsTif-lx flxoso jO^ivon ny flxo l^o 

atiolior*s fox'xnnla. !=*• Laacaraxr z THo imiDOx*fance of 

5 » oixjTVo of 'V'isnai ada|.>t>afxon in dla^^pnosxxx^ xxoxrvoxxs 
(oasos. 'X'ixo inf or-x-olafioxislxif-x Ixof'wooix norxxxal and 
ale vision ixxay l>o craloxxlafoci l>y flxo aid of flxo 
nxnla ^ ^A^~- 'wlxox'o JF€ atxd IS^ royxx'osonf 

3 l^>ox*oo£>fi VO alxilify of fl'»«^ xxor-vons ondixx| 2 :s, jST and * 8 * 31 , 
3 sliax-jT^noss of vision ixx flxo nomrxal and xxoar oyo 

jfxoofivoly- S. A. y sxisiQxrl^R'v z 'X'ixe oonxxoxeioxx of fno 

sixx of flio I^alfio Soxx xviflx fixaf of fho JFtivo*- Volg^a 
jrixxpf flio y.xosf j 2 flaoial nox'iod . A. stvxcly of f hio g^oo- 
rioal foirxxxafioxxs and of lovollin^ dafa slxows flxaf fH.o 
®i>~eclfiW 3 ial l>asin G<xrx^&&^mTx<lirx^ fo flxo JOalfio fiSoa 
fondod oastAvax-ds axxd inolndod XL«alcos Uolooscoro,^ 
>i]pns» X^ado| 3 ;a, Xlmon , and soxno ^ oflxojns ; fxxjrf Ixor 
ioaz'oJxi may sIxoav xvlioflxoi* flno l>asin o 3 cfoxxd€»d xrig^lxt 

flxo Voljga- V. N- 2 Ev«flcov : Tavo noAv sf>oolos of 

E^i^axrinos fronx Oramxxiax’tdea from XL»alco £(ailcal. 
>scxri 3 pt>ions of <jZr*c!£jmWrx-<i Cf-cmyxZ/xo^araxrxaW sjp-n., fronx 
o sfojrnaoH of l 70 cZZev^A?»f var, 

*./oW I>yl>., and of feafoceZ^en^“£« sx>.n.» fx'om 

o sfoma^^lx of JF-^-ceZZassflft ixmnAiti X>yl>. 1 - II>- Klxa.«rt>af ov 

-d L- I. l^nafova s TTlxo olxomioal ooxnx>osifion of a 
How aofivo anixxoj*al firom is'or^lxana. A yolloAvisfx 
ystf^lino minoral frorrx ]F«rg?liaxxa oxclxijbifing^ ooxrfain 
t ivifios Ixas txoon analysod c^nanf ifaf ivaly and 
•ovad fo oonfaixx l^-7-4r j>or ooxif of and_28-S;* f^x- 

‘»if of XJ^O* i ifs foxTmxxla is OaO<XJO,>*-VaO»- -f- HaO- 

Vif:3sr3srA.. 

of Soi«no«»» May 3.-— 3R- a«id 

V. ICnS^T-x OTlxo aofion of jplxflxalyl olxlorxdo on 
xxioflioiE:y<^%>e(naBoie aoid and TO-ex-Mol-mi^xyl-offao^ 
E. and M- Bjr«tsc»tn«»<lair s acfivo 

f*>n\j>o*xe(ntaai' of IPaxraoofo loarb^ 

*^Uiitr axid of acoOfl^t^rJ-jparofo-oofoxn. F- Maolxf and. 




3E* ICiijmexr s *371x0 flxoxrixxxn oonfonf of fCafang^a 

piiofi“l>londo. B. ICGx‘xm«x' and ffoclxf: Ooxxfxrilxui«> 

fioxxs f o flxo xnofixod of olxoxxxioal axxalysis of mranimn 
p>ifolx - Ixlondos. X«oad Avas sojxairafod oloofrolyf io- 
a*lly» fixox-inxn l>y znoans of sodlnxn snl:>lplxosx>lxafo, 
mranixxxn Ixy lxydx*03c:ylaxnino and olx.loi*lxydx*af o in 

-aonxnonlaoal solnfion. A- Sxxxokal z Tlio oewadnofiAdfy 

of solid sil voir iodido etnd cjo|3X>ox* iodido and flxo 
Ixo xnogonaf i on of xnixrfuuros of flxoso fxvo snixsfanoos. 
'X'lxo ioxxs ax-o xro|^ar-dod as soxnofinxos falcln^ jxaxrf in 

flxo oxrysfai laffioo» soxnofixnos fjro€» axxd xnij^ratixxjg. 

O- Siclcorx'bojrer ; A. siron fx*om flxo X^oiflxa olxallc of flxo 

3^ux*|^oxxland. IC- Sine^osr and O. Oeuf sclxl>ore<»x^ = 

Oonfx*il>nfions fo flxo and x^af Ixoloj^ical 

olxomisfary of flxo Ixxrain (2). *X'lxo jxlxosjxlxaf idos and 
^alaof osidos of flxo of txor fx'acf ion of flxo noxrmal 

Ixmxxaxx l>x*ain. *371xo disf ri Ixnf ion of flxoso snlxsfaxxoos 
flxroxji| 5 lx flxo sojxaxrafo soof ioxxs of flxo Ixxrain is voxry 
ix*x*og^Lxlax-. Tlxo j^ala^fosldo oonfonf is loss in flxo 
Ixnxxxaxx flxan in flxo Ixoiso’s Ixjrain- *X71xo nifrogon 
oontoxxf of flxo fc>i*aixx doolinos x-ajxidly in flxo fosfal 

Ixxxf xnoxro g:x*adxxaliy' in flxo onild’s Ixr^ain. ICaxrl 

Sing^or r (3> Tlxo and i^alaofosidos of 

flxo xkofx'ol of lx ox* fx*aofion of flxo Ixirain in jprojgxossivo 
I>ax*alysis and in oaolxox 3 r. *rixo nifx* 0 |^on oonfonf 
oxcx>x*«>»so< 1 as a j:>ox*oonf ag^o of flxo dx"y Avoiiglxf Avas 
dodxxoo<l i flxo nifro^on *disfx*il»xxfion in flxo p>ofx*ol 
oflior- fraofion sIxoavocX a x*odxxofion of olxolin nifrog^on 
fo atxoxjif oxxo flxir-d of nox*mal and only fx*aoos^of 

galaofostd nifrogoxx. F- l^iotxoxx and G- Elxrliolx : *X*lxo 

l:>olxav.io-Txx- of aldol in flxo aninxal Ixody- and in froslx 
ox*gan ixnlf.>s. Alilol xnay l>o ixx giroaf ipaurt ooxxsxxmod 
ixx flxo ox’gaxxiwxxi ox* Ixxxilf xxy-> fo glyoogon. Xn OT'jg&n. 
jxxxlfxs, aldol is dosfroy od yxaxrfly'" Ixy 'wa.y of ^-oxey- 

l>nfyx*io aoid. 1. MLayr : *171x0 gox-ixxinaf ion and oarly 

do volo I >rxxonf of flxo misflofoo, iLf€>r<xrvtH’t4^ sx«.x*o 30 cs« 4 m»-- 

IC. IMLorxger s 'I‘'lxoor’y of oonvoacify, B- Wafifcx* s 

X^xrofiofafioxx fomxxxlax. 


'*• 'W'AsmxsxcjTOisr* X>.C. 

IVafioxxal Academy of Sciences (X^<roc., 'V'ol. 

-Nio, •Tnno>.— — Alvin B. OardAvell z Tlxo jxlxofo-oloofx*io 
and flxox*xnioxxic ixxroj^xox*f ios of ix*on. A. nax*r‘OAv sfx*ii> 
of olox^f rolyf ic ix*oxx Avas s\xs;f>onciod insido a niotcoX 
x*oooivox*, flxo Avlxolo txoixxg onolosod in a ixyr*oxc fxxtxo 
'wiflx a c^xjxarfz; AvixxdoAv flxx*oxxglx Avlxiolx vadiafion fx*oxn 
a cjxxarf3& nxox*oxxjry o.x*o ooxxld Ixo adxrxxlf fod . X^lxofo- 

oloofrio sorxsifivify ixxoroasocl svxddonly and doox*oas^i 
again as ouf gassing sfax*fod ; affor-w^ax*ds if x*oso in 
atxrtxjpf sfo^s fd a xna:x:inxuLxn. X'ox* onfgassod sjxooixnoxxs, 
flxo vax*iaf ion of soxxsifivify Aviflx foxn|p03raf xxx*o is 00 m- 
j>loxc» slxo-Aving olxangos in flxo xxoiglxl>oxxx*lxoods of 
fx*ansifiozx foxnpojraf nros ; flxo flxoimxionio oxxxrvo also 

slxoAvs a olxaxxgo noax* O. R. A. Millilean and 

G. Xlajrvey Oamex*on z Xsivideaxoo fox* flxo oonfinxxoxis 
ox*c3afion of flxo ooxnxnoxx oloxnonfs oxjxf of and 

nogafivo oloofx*ons. (Soo ^NT AZX^jajBi^ 3*nly 21, lll.> 

VVilliatn X>xxane z *X*lxo gonoxral .I?C-x*adiaf ion froxn 

xnoiAcxjury vajxoxxjr. IKiloof toxxs axro dixroefod af x*iglxf 
anglos on fo a sfxroaxn of xnoxroxxx'y vapxoxxjr, and flxo 
radiafion in flxo lino of xxxofion of flxo oloofroxxs axxd 
af x’iglxf anglos fo flxis Ixas Ixooxx oxcaxninod 
gx*aj>lxioally and Aviflx an ioxxisafion olxamlxoxr.. VlZ'iflx 
a x>ofonfial loss flxan is xoqxxixrod fo oxcoifo flxo lino 
sx>®ofjrxxxn, flxo ionisafion onoofs slxow fixaf ixoiflxoar 
Iboaxn is Ixoxnogoxxooxxs, Ixxxf Ixoflx ax*o of flxo saaxxo oxrdoxr 
of ixxfonsify i>ox* xnoxrctxxy afoxxx^ *371x0 oscipordurixoxxfaJ. 
xrosxxlfs fox* ;f>oixofx*afion of flxo x*adLiaflocn ax^ in good 
aooord Acvlffcx oaloxxlafions l>asod on , flxo inyoz^So sqi^xmaxo 

laAv for* flxo clisfriixo-ficxn of -oarxors^r in flb^o slpootaruorn* 

A. "HIT. Simon r On flxo qixxan't^^y of oioefxriolfy .dis- 
olxargod in a lii^xfning sfro^o. IBVom flxo of 

2 ^orxndox»' and of jgdolc, Onrfaoo and '''yolixfno oi^^aoegos 
Sjno oaioxxlafod. fxMf 



102 


ZJJEtJEJ 


[-A.TJOXJs*ar 1023 


'fcj^c^ ±l£usl:i. isi 64-10 volt>s j;>€ 5 r* ebzxd 

of oloot-ricit^jr cliMO>ietj:*ge»cl ixa &, is of 'tiJn.o 

oi'clor of 1 <> cioutloxinl^s- N. Dai'V'is : Koo-oxxtla.iry' 

oloot>roiis from ool:»o,lt. .A. cofoa-lti tijar^ot. jf>ljacoci iriL 

•fcl^o y>at>li. of CL ]f>rirocLry t>ocfcxri. of oloofroxis, cs.ocl tvJno 
soooii <1 a-ry oloofcx*oi:i.s "wonti fo a cylincior immociiatoly 
in froi:i-fc of -fclio far^o-fc, Tlvo ratio of soooorlary ^ to 
j->x*imary oirrront Avas jxlottcjxl against acooloratiTX^ac 
|^>oteo.tial for cliffororit y>oriocl» of otxtgassixxg arid Iroat 
troatixxorit, aird oxirvow -wdi^oli aro corrsidorod lt>o 

of* arao torist io of oolialt Avoro obtain od- Oobalt 
nmob ^^'oatesr sooondary omissioir tban any otlxor motal 

yet exrainined. Oarl IBarus s Sjnai’lcs of tlio ixxdn-otion 

ooil betAV'oen mnoroxiato olootrons. ‘Wben ono of a yiair 
of xxoedle p>oixx_ts ooxinooted 'W'itli tbo seooixdary of axx 
irxdixotioxx ooil is rejilaood by tbe txxbo of axx irxt< 5 rforo- 
xxxetor U-j^a\x^e, it is foxxxid tbat tbere is a texxdoncy 
to reaob a definite electric Asvixid yiressnro Jnst before 

nearly lixxear syxarlcs i|xxxss. Robert E. Burk anxl Oa^rid 

C- Gillesfiie z Tbe a<isory>tiorx kinetics for molecules 
attached at more tbaix one yxoint. Jf a nxoleoule 
adsorbed on a surface is linketl to xnoi‘o tlxan oxxe 
atoxxx, desorjxtion may not occxxr in one stagco ; doxxbly 
attaciied xnolecnless -would come off tbe sui’face at 
tbe same rate as siixi^ly attacbexl xxxolecnles only 
in special circxxmstaxxees. " TTbis nxay aoeonnt for 
^ differential * beats of adsorfitioxi , in -vrliicb it is 
found tbat tlxe beat evolution varies tbe 

pirocess of adsorjption. Robert N. Rease axxd Raul 

R- Cbesebro ; Obaraet eristics of lionxo^^eneoxxs, exco- 
tlxerxxxio j^as reactions. IRacking: tlie i-eaction tixbe -witb 
dean fra^^nexxts of yiyrex j^lass bas a xnaxkecl ixxliibitox'y 
effect on tbe oxcidation of bydro^en a-ix<i iso-butaxxe, 
axxd on tbe coxxdensation of acetylene axxd etliylene. In 
tbese x*eactioxxs, tbe acroxxmulation of oxxori^y ixx mole- 
cules of tlie yxroduct seems to lead to nxiniature exc- 
yxlosion -waves (reaction centres), -wbicb, as tbey 
develon, jxroduoe a ctxmulative effect ; tlio jxresonce 
of Ra<.^inj 5 limits doA'-elo'i.xxnent , tlie enerj^y of tbe 
reaction centres being: absorbed and <listribixted to 

tlie surroundings. obxx W”. Go-wen t On tbe xnecban- 

isxn of oixromosoxxxe bebavioxxr ixi male and fenxale 

Clyde E.. ICeeler, Evelyn Sutcliffe, and 

E- L. Cbaffee t ^^orinal axx.d ‘ rodless ’ retixx^ of tbe 
bouse xxxouse -witb resyxect to tbe electromotive fox'ce 
geixeratod tbroixgb stimxxlatioix by iiglit. IMoist tbread 
electrodes -were usetl, one on tbo cornea axid tbe otber 
in tbe animal’s moutli. Rigxnexi ted axxd albnxo xxxice 
-witb xiormal retinae gave yiotentials very similar to 
tbose obtainc»d w-itb frogs, rabbits, bxxman beings, etc-, 
0 X 1 stinxulation Avitb ligbt. ‘ JRodless ’ anixnals (botb 
jxigxnentod axid albino) gave no i*esfr>oxxse. Ilenco, if 
electrical resyxonse is a necessary coixcoxnitant of 

vision, rodless * eyes are blixxd . G. Y. Rainicb x 

Radiation axxd relativity ( 1 >- An investigation froxxx 
tbe s|xecial relati-v-ity jxoint of vie-w of a jpairfeicle 
xrnovixxg w-itb tbe velocity of liglit, folio-win^ tbe 

metbods by -wbicb a xnaterial yiarticlo is studied- 

Willem J- buyten x On tbe absolute magnitudes of 

tbe Olass .J%it staxvi. oel Stebbins and C, Ruffer x 

<>n tlxe constancy of tbe ligbt of red stars, -witb forty 
ne-w- variabl^«i of tbis class. 164 -ZHT-staxTs bave been 
compared systematically -witb 166 JFC- stars as stand - 
ax-cls, using tbe yiboto- electric jxbotoxneter attacbed 
to the 16 -in. refractor at tbe Washburn Observatory. 
Tbe JldT -stars sliow- a tendency to variability -with 
increasing redness, and also -w-itb increase of absolute 
magnitude. Tbe vex-y red stars may thus be texrmed. 
tbe youxxger stars, -w^itb an irregular outnut of radia- 
tion j -with time tbe variation jxrobably keeRs -witbin 
deflxxite limits. As tbese stairs contract and grow 
hotter, tbey Rass over to tbe s-teady Jllsf -state, and then 

on to tbe yello-w class, IST. Rranse Boas r I^amily 

traits as detemnined by heredity and environment. 

ISTo. 30ea, Vox.. 1223 


Observatioxxs of Oerxtral Eiuronean immigrants to tbe 
United States show tbat bead fox-m and otber traits 
are subject to eixvironmental inHuenoos. A_ method 
is developed by '%vbicb tbe non -Ixer edit ary elements 
may be distinguished from tbe hereditary elemen-ts. 
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AgE‘ric:iilt:«rsL3l Rest^a.x’cJti. 

T hose in et^riotxl'fcujra.l 3rosoAx*oli oAxmcKt 

00133 plAin ‘tliA't. t>l3o aut>lioiri.t^io8 rto ii3.tior-o«t. 

in bHoiir sul>joot> ; in £ac!t>, a.'fctiont>ion 1343.8 ^ro^wTci i>o etn 
03ct>onti ia almos-fc oml>a«x‘x*a^aln^, aa tlio o^Roial 

roporfia on va.i*iovia aapoot>a of a-^rioulfuiral x’oaoarolt 
t^JbcLt^ li-Avo l>ooX3 iaao-od in Hio p€3at> fo^w' montilia l^oar* 
witinoaa. "Wo ma>^ mon-fcion flici ropoi-f of blio fir*at> 
Tm.poriAl A^iriotxlt>ui’€Ll JR^oaoairoii Ooxtfojronco, 
roporfi on fHo Oolonia,! Agrionl-fcnral Sorvico (it^aolf a. 
ooi-ollArj^ fo -fcviro pi-ovioua iropox*t>a on t>l30 aamo aul>- 
flxo Empiro J^fa-r-kofin^ JBoarci^a aooounf of ifa 
aooonci yoAir of wor-lc, And fin Ally t^lio HoyAl Oom- 
miaaion on Agirionlfm-o in IndiA, tilio x-opoirt. of ’W'liioli 
liAA l>oon roviovs^od roooxrfcly in omr oolnmna. 

Tiio JmporiAl A^rionlt>nrAl CJonforonoo abroaaod, 
l>ot>l3 o3c:plioit.ly And l>y inforonoo, -fclio oaaon-fciAl nnitiy 
of Agricultiux*Al roaoAircli. t>lvx*oujghion'fc flio Exnpno ; -fclio 
difforonooa, no niAffor* itow” Iati^o flioy AppoAxrod on 
flic? aurf Aoo, vt-esro of doj^roo And not of kind- It> ia 
tifioroforo pArfionl Airly opport/tino -fclxAt) -tlxcs OoloniAl 
Offioo And indiAn roporta aliould Ixavo AppoAircsd 
Almoat> aimnltiAnooualy , ainoo oaoIx givoa in apucio 
dot>Ail flxo oir^AniaAfion piropoaod for* t>li© offioiont; 
oonduoti Azxd oxfonaion of x'oaoAirolr work 'wit-liin “feixo 
ro^io na ixx c^ixoafion. 

Tito roooxnmondAt>ioxxa Aro Alxnoat> idonbioAl, And^ 
■fclxo ai|;5nifioAxxco of fliia ia onlxAnood wrlxon tilio difior- 
onoo ixx fHo oona'fcitr.ix'fcion of flxo rooomxnonding Ixodiea 
ia oonaidoirod : fKo OoloniAl Offioo Ooxnxnit>-fcoo in- 
olndod inomlxora witili oxpox*t> oxpoirionoo in A^iri«> 
oultm-Al roaoArolx, xvKilo ilxo indiAn Oonxmiaaion* 
ow-ing no doul>-t. t.o ifa oxt/oxxaiv'o fioirma of x-oforonoo, 
wAa ooxnpoaod mAinly of xnomlxox-a IxA’V'ing gonorAl 
XTAtlxoir t>lxAn apooiAl oxporionoo. Tito oxtpox^ And 
■fclxo xnAn W'it/lx ^onox-Al frAitxin^ ax-o ao offon in oon- 
fiioti on xnAl:>l>ora of polioy •fclxA'fc t>lxo Agx'oonxonfc in fiiia 
oAao, xroAoliod indopondont>ly And Ixy oonaidorAbion of 
4ji3it>o indopondon-fc conditiona, ia atirong^ ovidonco 
blxAb flxo ronommondAtiiona Ar*o aoxind. 

To arnmnAiriao -fcliom vory Ixx-iofiy, axx A-dviaory 
CJonnoil ia pjropoaod on xvlxioii -v-AriouLa inforoatia Airo 
i*«pro8e!nt>od,. w"iflx a lAyxnAn of w^ido AdminialirAtivo 
^xporionoo Aa olxAirnxAn, And tAyo ox- xnoro pox-mAnont. 
ofi&ooxra -wlxo will Ixo AgricultrurAl aoionfiata of alAnd- 
And doAl wi-fclx aoila And ox-opa. And * AnimAla 
iroapoobiAroly. Tlxo anccoaa of tilxo Ooxinoil'a w-ork ia 
irooo^niaod tio dopond vory lAX-^oly on t>lxo Al>ilit>y of 
t>lxoao aoiontiifio AdAriaora "to atiimixlAt^ i-oaoArclx. w-oirk, 
■fco an^^oab new* Aot^iArieioa, ’to oo-ordinAfo And to pro- 
'V'ont OATorlAppin^ in tlxo aor Ariooa . And inatitixtiona 
o-yor wixiolx tlxo Oonnoil ixAa Ad-^HLaory funotiona. 
^Xioaproyornonta setro onbiinod in or^g^AntaAtlon, atAtna* 
fc»r monxixora of tlxo AgrxoxiltxxrAl 
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sorvioos, €bMLci ±i3i& c|.et>a.ils VfiLry -widloly in 

■blie tiw'o x‘«j>ort>s 'fckocHirneie of •fcli.o <iiffofc5xxoo in oon- 
<iit>ions, tiiio int^on'tions clto 'fcHo s€i.mo : t>o onooixr«Lgo 
^z*st>~ol£i,ss rosoarohi "veorkors t>o on-fcor -feho a,gr*icnlt>m*a.l 
sorvioos, -fco I>a<y tla^rm etci.eqna.i>ol 3 r, &ncl -fco a, void 
so fa.r a-s j>ossil>les any '«vat>or-fiigli‘fc ooxn]pax*timon't>s 
t^ot^woon differesnti ins'bi'bnt.ions and ai-oas. 

Tlio i3r*oi>osals givo r-iso t><3 a n«ml>ojr of imx>ojrfcant> 
X>oint>s. THo C^Jolonie-s and Xndia will liavo ado< 3 ^nat>o 
oz*^anisat.ion for* rosoairoli , l>nti 'wli.a'fc of flio rosi> of 
■fcho TQmyiro ? ^ns1>x*alia is xnaking gonerons pro- 
vision l>o'fcli. from. t>lie Coxnmon'woal’fclx and Sfafo 
funds ; -blio Oouncil of Soionfific and Industrial 

Xtosearoh a l>ody tliat lias similar functions to tlio 

X>opajrtmont of Scientific and Industrial I?,csoarcli 

in Oreat Britain is putting into effect a l>old and 

03ctensivo policy. Oanada lias liad for some time an 
agricultural service tliat incorporates tlie most 
successful features of tlie XTnited States’ organisa- 
tion. Soutlai Africa lias moved forv^ard rapidly in 
recent years, thanks to a far-sighted policy of 
scholarships that attracted the most promising of 
its young graduates in pure science. It may fairly 
he said t/hat, except for the ahsence of an A^dvisory 
Oouncil constituted exactly as outlined ahove, the 
agricultural services in these three countries follow- 
in essentials the scheme contemplated hy the 
Odlonial Office Oommittee and the Indian Oom- 
xnission. 

This leads to the second point : is it feasible to 
extend to the w^hole Bmpire the elastic organisation 
for research contemplated for the non -self -governing 
lOependencxes ? In other words, is it possible to 
have administrative machinery that w-ould effect a 
w-orher’s traxxsfer from, say, Australia to South 
Africa, or /Oreat Britain to India, w-ith no more 
difficulty than from K.enya to KTigeria ? It is self- 
evident that anything approaching a unified 
Bmpire Agricultural Service is outside the realms 
of possibility. The w-hole tradition and policy of 
tlie '^^EQxnpire is tow-ards independent development 
axxcf adxninistration of its constituent parts. ^Never- 
theless, fundanxental agrioult\iral research cannot 
pay any tribute to political divisions. deficiency 
diseases of animals occur in xnany parts of the 
jEmpire*, w-hile irrigation problems do not exist only 
in India. If we regard the matter from the point 
of view of the problems in fundamental research, it 
may truthfully b<S said that a imified agricultural 
service is already in being, and the question becomes 
resolved into the simpler and practicable one of 
ensuring that the experience and results obtained in 
any part of the Bmpire a.x*e available to any other 
part. 


It is desirable to deal with this point in some 
detail. There is a natural tendency among ad- 
nxinistrators to conceive of this as a problem that 
can he met hy an organised interchange of scientific 
papers, hy supplying from, a central orgaxnsation 
competent summaries of the present position in a 
given branch of agricultural research , hy issuing 
full details of new- experimental nxethods, and so on. 
Such a service w-ould he of great value, especially to 
the man in the remote parts of the JSmpire, hut it is 

not his m.ain requirement- Be already obtains 

usually at his own expense scientific journals, and 

he probably conducts a fairly extensive pxd.vate 
correspondence w-itb other men engaged on similar 
w-ork to his ow-n. Although he w-ould w-elcome any 
arrangement that supplied him automatically with 
scieixtific literature, he rxeeds above all things the 
opportunity, at the appropriate stage in his work, 
of personal contact w^ith investigators irit his oxvxx 
subject. Be may have carried his w-ork to a point 
w-here it can only he completed w^ith the resources 
or the help of some other station, or he may ■v^’-ish 
to discuss all his data '«%^th another worker. Bis 
desire, therefore, is for study leave in its xvidest 
sense. The need is a universal one ; it is felt as 
much hy those enjoying the resources of a well- 
equipped institution as hy the isolated workers . 

Any scheme hy w-hich this personal contact could 
he secured would remove one of the greatest 
obstacles in tbe patb of research '\%'-orkers. By 
virtue of their position the honxe authorities have 
here a special opportunity ; and there are already in 
existence tw-o methods that could he developed to 
give the desired end. These are the Imperial 
ALgricixltural Itesearoh Oonference and that section 
of the activities of the ICmpire MTarketing Board 
that deals with research. 

Tbe Itesearch Oonference has met only onee. 
The organisation was admittedly experimental, 
and the delegates came from all branches of the 
agricultirral service. The discussions were corre- 
spondingly wide, ranging from research problems 
through agricultural practice to matters of pure 
administration . Although there is undoubted 
advantage in holding a joint conference for those 
concerned in these three groups, there can be no 
question that the main value to research -workers 
is in meeting one another, and indulging to their 
hearts’ content in the gentle pastime of pio kk* g one 
another’s brains. The success of the oonference, 
even in its experimental form, rdstrltiSil^ de- 
cision- to hold a sc^on^ conferenoej^jjto. years’ 

time in Ausitralia. ^OClrls is a h«fcs 

one advantage. It^^ allows acli^kqnate time for the 


No. apfiy, Veftc.. 





5P zrjscrjg^ 




oeurectixl Boleo^ion of fNrol>lo3cnLS f o*r dUiaoiaeisioxii €fcxx<l fojc 
^o^eirtxzxi033.te 'fco ^}P 3 poixi.t> aus <3L€itlet£!;a''t>oei -bboso 
<liiroot>l3r ooxxoox-ooci iso xroeio&xroH oxx 't>l3LOdo 3 pfxrol>lejEixs . 

ULi^ w&s i:i.oi; dozxo ixxdood it* oooldl noli Ifeio dooe 

f oir lQLrst> joatoe-tixi^^ ajad iini sozsoio ios-fcei-ooos dolo^&t<o8 

firom fit^l^r-osbcl wojpo «©loo’fcoci Ix^o^kofiio 'felioy duo 

for* lofitvo ii3L ^X3.3r oslso. It is to bo boj>od tbctt for 
futuro ooxifojToxioos tbo boiaao sbutboritioei will bo o^blo 
to ooouro tbo ooxusorxt of Ovoiroocua govomnaoots to 
oond tbo a,x> 2 >x’oj>T'ietto dolo^cttoo. 

Tbo soooTxd diroctioo in. w'biob tbo bomo Govorn- 
ment oo>n bolp is tbrougb tbo E3mi>iro ^IMArbotin^ 
Soetrd. Altbou^b tbo ZBoa-rd bas onl^ boon running 
*^' 40 ^ abort timo, it baa boon x>ocnliarly ofiPocti-vo in 
f urtborin^g basio rosoarob W'orlt botb at bomo and 
o^orsoaa. Its Itosoarcb Grants Oommittoo baa 
tabon an admirably broad viow of its fimotions, for, 
in addition to bnanoixx^ dobnito invostigatioi^s, it is 
aotivoly oxij^lorin^ tbo sobomo for a obain of oontral 
rosoaroh stations, ai 3 I>rovod in j>rinoii>lo by botb 
tbo Tmijorial Oonforonoo of 1020 and tbo Oolonial 
Oonforonoo of 102T. It is ovidont tbat tbis j>ro- 
jposal contains tbo i>ossibility of i>roviding somo of 
tbo fluidity tbat an ICmj>iro Agricultural Sorvico 
-would givo, Tbo Hoard rocognisos tbat no cut- and - 
driod scboxno is jpossiblo z “ Its accomjilisbmont 
must bo an affair of many j^oars and of i>ationtly 
won 03C j>orionco . ” An oxzcoodingly encouraging 

sign to all concornod in rosoarcb is tbat tbo Hoard 
is dotormino<l to croato tbo stations around tbo 
rosoarcb jprobloms. Tboro is so often a fatal 
tendency, w'bon nnoney is a'V'allablo, to build an 
elaborately o<txxij>jpod station, and to collect a 
stab, wbo are tbon instructed in a "vraguo w-ay tbat 
tbey are to bogixi * rosoarcb, "" It is not possible to 
produce advances in scioxxco like castings out of a 
xnould, Tbo outstanding rosoarcb w-orkor is sixxgu- 
larly little aboctod by environmental conditions, bo 
tbey good or bad. If bo is to be used for tbo best 
advantage of agrioultxxxre, somo elasticity of terms of 
service is essential in order tbat be may get at 
grips w^itb tbe probloxn tbat really ixxterests bixn. A 
ebain of rosoarcb stations should provide tbe desired 
outlet for tbe best men, wbo are always few- in 
nxxmber. 

"W'e bave necessarily dealt in soxne detail w'itb 
problems of organisation, and it is 'well to stress 
once more tbe grave daxxger of over -organisation. 
Xtesearcb w'ill not give of its best witbin a bated 
framework. Tbe rosoarcb worker xnust be free to 
obaxxge tb^yirbole plan of bis rosoarcb if Conditions 
demand*%t. ^^sHo is not in t^p least afrp^d to obpngo 
borses in ^pud^troappfe it is, ixi ^jjaot, tl^ usual*^ pre- 

lude to a i^lloL^SknEi. of;j3biis problp^. In tbis b is work 
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dibe^s froxn all forms of p<bitioal adxnixxistration, and 
tbe adjtnlnistrator wbo 'was f oolisb enough to emulate 
tbo resoax*cb wrorkor^s methods 'woxxld achieve, not 
success, but a revolution, or at least a riot. 

iBHxially, we 'would direct attention to one other 
aspect. Tbe repoxzts on *wbiob 'we bave ooxnmented 
deal alxnost entirely 'with overseas agricultural re- 
search. Great Hxitain possesses, thanks to tbe 
Idinistry of Agriculture and tbe . I>evelopxnent 
Oom mission, a coxnprebensive and eibcient scheme 
of agricultural research. Its xnem bers bave bad 
considerable experience in tbe diflS-culties of re- 
search, and an encouraging degree of success in tbeir 
efforts to advance agricultural science axxd practice. 
As a result tbeir services are being sought by other 
organisatiojxs, and tbe exodus from tbe service to 
better paid posts has already begun. A steady 
xnovement of xnen to other posts is highly desirable, 
for it pre'srents stagxxation and brings Jn new^ blood. 
If tbe proposed developxxients in tbe Oolonial 
Elmpire becoxxxe an accomplished fact, tbe dexnand 
on tbe borne service for xnen will be greatly in- 
creased, and it xnay even reach a level that 'will 
seriously ixnpair its efficiency. 


Har O. Gillain. Hp. xvi -i- 326. (Hrux- 
elles z Iteine TC 1 isabetb , n.p. 

AHHI^^T sua fata libelli.** Tbe most valu- 
able original doexxment xrepresentmng tbe 
ancient Hgyptian mathematics is still tbe Papyrus 
Itbind in tbe Hritisb I!duseuxn. Tbis papyrus w-as 
written at some tixne between 1*78S and ISSO* ». 0 - 
by a scribe called Abmes, Abxnesu, or Ah^^ose, wbo 
says tbat be copied it froxn an earlier document, to 
'wbicb -we may assign a date as early as 13^2 to 
1301 JB.o. Whether it is a pupil’s notebook or 
rather <as 2Vt. Gillain suggests) a book of exercises 
put together for bis o'wn amusement by ^.some 
smateur w'bo was dra'wing upon bis reoolleotionp of 
study at school, but bad at band for reference some 
manual from 'wbicb bo coxild make extracts at -will, 
it contains nothing but quite elezxxentary matter, 
and is, moreover, disbguxred by xnistakes 'wbiob sbo'W 
tbat tbe scribe at any rate -was no matbexnatiolaflr. 
Yet (w^bile advanced wrorks such as tbe Porisms exf 
Huclid bave perished) fate has preserved tbte book, 
and after some 3TOO years it is still being actively 
^^isoussed (it is true tbat it wras only acquired by 
'A. H. Hbind at X*uxor in 1 B 6 B was not pub- 

1 , lisbed un ti l 1B7^> . 3ML. Gillain’s bibliography oontains 
^tbe titles of between forty and fifty books or 
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m.oxrkoii*s "W'i'fclx EIgyJ>'fcia*x^ m£Li:liLe»x]aLei.i:.io8 ixx 

jc5C5ii.oir«tl or t/Ho I^faincl 3^€».i>3ri:*«s xtl i>fin-t,ioirla.r ; clulcI 
oj^ixxioxxs a-ro stall cliviclo<i- 

Txi tiles li£Kax<l.somo voliame liefore las, 3VI. Oillaiia, 
TPV'liilo aaotioin^ tlio otlien* origin fal soxaroos (lianitocl to 
alioxat fives, ixaclaaciing tHe !Moscoxv l*a,j>yrxas not yet 
I>axl>lisliecl) , devotes Iximself mstinly to €Ln ela, borate 
analysis aaad elaacidation of tlao oonteaits of tlae 
RHind JE*ai>yraas. Hitlierto tbe idea laas boeax tliat 
tbe xvbole of tbe xvorlc in tbe Ubind bas an emjxirical 
ratber tban a tba^oretical basis ; Oillain’s objoot as 
to jxrove tbat tbe lEgyjitians bad a good grasjp of 
theory as Avell. Me dedaacos from a niaanber of 
e^canxjples of a certain tyjxe tbe rxale on avliiob tbe 
solver annst bave jiroceeded, and argxies tbat tbe 
statement of tbe rule itself was only omitted 
because it xvas w-ell known to everybody- We aaxay 
concede tbat tbe lSgyx>tians had a nuanber of 
definite raales for tbe ipractical working of jiroblems, 
aaxd to tbat eactont bad grasped tbe principles as 
'well as pa-actice ; -and Oillain bas performed a 
service in bringing out this fact- 

Save in a fexv excceptioaxal cases of anultiplicatioax 
by 3 and lO, tbe ISgyptian pt^rforaned bis anultipli- 
cations by successive doxabling. He first wrote 
down the nxultiplic^and, and then below it, succes- 
sively, t'wjco, foxxr times, eight times, sixteen times 
it, and so oax, writing 1, 2, 4, 8, 30 . . . in a column 
alongside tbe products ; lastly, be selected powders 
of 2 wrbicb (w-itb or without tbe addition of I ) 
made up tbo amaltiplier and added tbe correspond- 
ing prodxxcts- This method of multiplication by 
successive doubling persisted tbroxxgb tbe centuries ; 
IVficbael Stifel used it (102S) ; and it is still xvortb 
■while to point out tbat tbe ‘ Xtussian peasant * 
sys'tem of an ultiplication which caano up as a 
curiosity a few years ago is only a very baaxdy 
■way of oarryiaig out precisely tbe same process. 

-Ct is obaractoristio of tbo ICgyptian notation tbat 
they bad a sign for ^ but for no other fractions 
except sxxbmultiples or aliquot parts (fractions, 
svxob as fs * is^it » "with xxnity for numerator) . 'W'ben, 
therefore, their calculations led to ordinary fractioaxs 
w-itb axum orators exceeding uaxity, they bad, befoa*e 
they could wrrite them doxvn, to decompose tbean 
into sums of subanul-tiples ; this was an ueb facili- 
tated by a regular table, wbiob is set out in tbe 
Xtbind, giving tbe decomposition of all fractioaxs 
having ^ as nuanerator and tbe odd numbers from 
3 to 1^0 as denominators (tbe scribe says divide 
2 by “ divide 2 by and so on). Tbe question 

then arises, bad tbe Egyptians any conception of 
ordiaxary fractions such as ? Oaxe recent -writer 

(JN'eugebauer) appareaxtly maintains tbat they bad 
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not. Txof- Eric 3?eet, iax bis recent fine edition 
(1923), thinks tbat this by no means follows froan 
tbe anere fact tbat they could not ■write snob 
fractions ; and Oil lain bas now proved conclus- 
ively, not only tbat tbe Egyptians bad a clear 
conception of ordinary fractioaxs (though they 
could not "write them down) , bait tbat they 
tboroxxgbly uai<lerstood tbe oi>erations of adding a 
nxaanber of sxicb fractioaxs or sxxbtracting one froan 
another by briaxging them to a ooaaxanon denomin- 
ator (though tbe coarxanon denoaniaxator was not 
necessarily tbe least coanaxioax an ultiplo of tbe 
denoaninators, but anight be a sanaller axximber pro- 
vided tbat all tbe nxxanerators coxild be expressed 
in integers witlx sxxbanultiplos, c.g. 3.^), aaxd of multi- 
plyiaxg tw^'o such fractions, and fiaxally tbat they 
realised tbat to divide by a certain fractioax 
aneant an ultqfiyixxg by that fraction tunxed xxpside 
dowax. 

IXivision ■was performed l>y axxoaaxs of successive 
teixtativc anultiplicatioais carried on until tbe sum 
of tbe partial products equals the dividend- (Inci- 
dentally it must be said tbat our division is axo less 
tentative, tboxagb, "with oxxr axotatioxx, it is easier.) 
Tbe successive anultipliea's are first 2 and its powers, 
and, when we bave used as nxaaiy of tliose as are 
necessary, ■we bave to find and use fa'actioaxal (?'.e- 
submultiple) multipliers. It is in the course of this 
operation tbat it becoanes clear tbat tbe Egypt iaax 
bad a clear idea of a fraction in tbe more gcnex'al 
sense and knew bow to use it. A& a simple case, 
take tbe division of 2 by 1 (XX ere tbe quotient 

is less tbaax 2, so tbat tbe product lay 2 does axot 
appear.) Tbe Egyjatian -writes : 


/ 

1 



228 




IxV 

152 


* 



*70 

/ 



iH-V- 

38 

/ 

X 

1 



19 

/ 

X 

iS ii M 


X 

t 

1 

/ 

X 

X IX 


a 

2 

Total 


. 


X 1 X -t - 


It is to be observed tbat tbe Egyptian places a 
xnark on tbe left of tbe particular multipliers -which 
contribute to tbe total of tbe quotient ; tbe oolumn 
on tbe right sbovrs clearly tbat be bas reduced tbe 
fractions ixx tbe first five lines of tbe second column 
■to tbe coananon denomiaxator 1^^, tbe numbers 228, 
1-52, Tfi, 38, and 19 beixxg tbe resulting nxxmerators. 
ETowr it is plain -that, after tbe partial product 
represen'ting of -the -divisor, tbe Es^^P'feian con- 

sidered bow xnueb. of tbe dividend (2) remained. 
Eor this purpose be xased tbe nuxnerators in tbe 
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-t/hiird ooltxjaaxi., -to ch& tJ^o oomjoioxi. 

dLoxioiaaizifittioxr. 3E&elPer3:^o<3^ ‘f>o 'tls.e sa*xxi.e ooxzi.xcionL dLo* 
xi.oixi.inart>C3or» .2 T‘&]pfrGet&ixt>& 28S ; lue i:>li.ozH9foxre 

d^x*oi3a 2SB 'tti& »jjlxxx of 22B, X&2, 70, 3B, a.XL<f lO, 
wlnioH 3. THoroforo -feiio ;pox^iori. of -Llio 

^fi’vicJorKi x'oxiaa.ixilxxg ovor. Am ^ -h 1--I-4 oorresj>on<ia 
±>0 , tt€) OATH oloArly oOtvAirr ^>5^ cfiviciing l>y 

IQ. Mo Aoooir<iingl37' t>Al£^os of giving ff 

in -feiio fix*si> ooliamn. *X*lio romAining ^ lio 

go-tn X>y donbling, o1:>t>Aining in tilro 

Orst> colnmn. Tims tilro "fcotiAl of tixo cjnotiionii is 
1 -I- -f- y\s •+* 1 J-i ^ -XTT* 

Tho gx’Asjgi of -fclxo IEg3ri>t>iAns ovor flio li And ling of 
fiTAOt^ions is fnr-fclxor slro'wn t>Ho oxoojjtiionAl caso 

of t>Ho division of 1 "by 3^ -i- . Moxro, instoAd of 

f/Alcing onco, t>lTon iilHon of 3^ H- ^ And so on, in 
■fcHo xisixAl xvAy, so as finAlly f.o nxAlco njx 1, t>lxo 

Egypjf-iAn ovidonf-ly in Iris mind iinmod trlxo o 3 ci>t'os- 
sion 3^ -+- ^ int>o by irodncing to 30 as oomxnon 

donominAtor (bo migbt Havo nxAdo tbo common 
donominAtor lf>). Tbon bo rooogixisod tbAt to 
divide 1 by i® tbo SAxno tbing as to Tnnltii>ly 1 

by VV^Vr- -A-oeordingly bo sots to xiv'oT'k: to find, as a 
sxim of Aliquot jHAT-ts, tbo rosnlt of dividing 30 by 
100, tbns : 

1 100 

^ S3 

' i 204 

^ X O rt f 

' rt*fl 2 

' ^1- h 


JEioT^, After Arriving At 20^, bo considers bovr to 
xvorlc nj3 to a totAl of 30 in the second colnmn. 
Tbo deficiency is 3^. lie cAn evidently get 1 by 
dividing tbo first line by lOfi, And then 2 And ^ by 
doixbling And bAlving res]pectively , TbO totAl 
quotient is tbns J: -f- *f- ^1x7% vrs- 

OillAin gives a SAtisf Aotory Account of tbo jxrob- 
Able metbod by xw^bicb tbe J?Ig3q>tiAns Arrived At tbe 
vArions decozn2>ositions into snbxnultiples of tbe 
frActions 'W'biob -we sbonld write as ^ 

A^ben be comes to tbe * bAu ^ CAlcnlAtions, be 
finds sometimes sim;ple division And sometimes tbe 
eqnivAlent of tbe ‘ rule of tbree ’ wbere others 
bAve seen tbe znetbod of * f Also bypotbesis * only, 
fie gives a tborongb AnAlysis of tbis set of j>roblems 
AS well AS of tbe isolAted cAses of AritboreticAl And 
geometrioAl x>rogression occurring in tbe I*Aj>yms, 
And of tbe VArions ]problem.s of moAsuring tbe 
content of oertetin vessels, including tbe pArAile] 
cAse of tbe cylinder in tbe fCsbun frAgments. Tbe 
boob is to be re0oxni3cTc»acle^ as a tborongbly sound 
cTciposition of tore subject. T. X4. M, 
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An Indictment of "Wetr. 

JViZl OrusA ? 13y b^t.-Oomdr. tbe Mon. 

«J, IVl. 3EC.enxvortby. W^itb An Introduction by 
M. O. "Wells. 320. (X>ondon : b^mest Menn, 

I^-td., 1Q27.) 10«. Odl. net. 

X lSr tbis volume by OommAnder ICenw^orthy w© 
Are reminded of tbe bomicidAl tendencies of 
tbe constituent of tbe xvhite rAce, tbe Aggre- 

gAte effect of wrbicb, if unrestrAined, must be rAce 
suicide And tbe end of tbe pliAse of civilisA- 

tion. I>iTring tbe WAr, lAtent resources, inberent 
in civilised mAn*s growing dominion over nAturAl 
forces, w'cre only x>Artly mobilised in tbe Attemjjt 
At self-AnnibilAtion. JEven so, tbe rAj>id develop- 
ment of tbe mecbAnioAl side of wtat, tbe enbAnced 
efficiency of tbe AerojilAne as a destructive Agent, 
tbe invention of lAnd ironclauds, tbe Almost in- 
credible inoreAse in tbe rAnge, AocurAcy, And 
mobility of tbe guns of tbe bcAvy Artillery, And 
tbe use of poison gAs, liber Ated from cylinders or 
projectiles, bAd given tbe Armies in tbe field And 
civibAn populAtions a foretAste of borrors to eome, 
sufi&cient, it migbt be tbougbt, to bAve creAted a 
common wdll for tbe outlAwrry of ordeAl by bAttle. 

IVlost of us w^bo bAd Axxy eacperience of w^Arf Are 
tbougbt tbAt once it was over tbe peoples of tbe 

w'orld ^pATticulArly tbe comb At Ant nAtions ^would 

join together in a mighty effort to rep Air tbe 
rAVAges of those foixr aund a bAlf years* insAnity, 
And with A more intoTxse s&caI And grcAter wrisdom 
tbAn they bad. misAppbed science w'ould Apply tbe 
diseovericss, tbe methods. And tbe outloob of science 
to tbe task of nrAbing tbe world more bAbitAble 
for tbe bum An stock. We ixnAgined tbAt OreAt 
MritAin w^as pre-eminently fitted to give tbe lead in 
tbis direction- IxisteAd, our politiciAxis provoked 
An orgy of em o tion a1 ism , one section of our country- 
men clAmoured for tbe further punishment tbe 
W'retcbed peoples 'wbo wrere unfortunAte enough to 
hAve been bom in and fought for OermAny, while 
Another section indulged in bystericAl besro- 
w^orsbip of those peculiAr individuAls in our midst 
who bad refused to share tbe common burden of 
citissensbip. StAtesnren of a 11 nAtions pandered to 
tbe wrorst passioxTs of tbe xnob And disregardi&d tbe 
solexnn wamings And Advice of tbe wise. * Thieves 
kitchen* xnentAbty determined policy. XxxcaJculAble 
barxn w^as done to tbe future pea^e of tbe w^orld. 

Tbe result is tbAt Europe is now- xnenAoed by 
tbe esclstence of a mxxltiplioity of Armed oAxnps. 

A&idBu is ixxsurgent, .AfncA is restless there Are 

ominous xnurxnurings in IVXorooco. in .A.byssixxiA, in 
and tbe ^udan and tbe "OxHited StAtes of 

■3Br 1 . 
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-Ajnaorioa,, x>x*a,ot>ioa,lly - snipiM^r-fcii^k^, -witihL n.o 

ol>vioixs emomy , is f>ersT:i.4a.€lo<i. i-fc^ xaaiist; c>ooi:iI>y' 

'fcli.e jirdlo fillcsd lyy G&jrrxx^Txy l>efox*o t>lno lo-s-b Avair, 
ei.Ti.ci. -tlTT-eeLtioxT oirr TXCbvebl sir^TroTneLoy . IxistioeLci of flro 
sjiiriti of TnilifeiiTTlsm IreLving lioon. OTCoroiscsd, if is 
TTOAV' flio Tnosf j>o"W"OTf-til ixTfiiTc^xxco ixT infesTTTeLt>ioTia,l 
iroletfioxTsixips, a^XTci Irets oicfoirciod fo fH© splroros of 
inclusfx*ietl etnci sooiei.1 iroletfioTTsliips irr ©a^olr oivilised 
coixn.ixry. Tlxo ^prosomf sifoa-fio/X is sTrmTTied Tip f>y 
lWCr','*H, <3-. 'WoUs in a cli ar*ac;ti©T*isf io profaco fo fliis 
lioolc: r “I olnn^^ fo flxo dolixsion fliat. af fH© ©nd 
of foixr yoairs of sfvipid, cjlnmsy, and inoonclnsiv© 
m assacxre and dosfmcfion, flro common sens© of 
xnankind 'wonld say q|nif© dcfini-fcly ‘ never a^ain * 
fo any snolr ©Tcperieixo©, and Avonld I 3 © prepared fo 
revise ifs ideas of ziaf ionalify, empire, loyalty, rao© 
oompetifion and propagation , soundly and ©effect- 
ively as soon as it oonld for a moment struggle 
ont . of til© mud and lilood and reek in w-fiiclr it 
Tvas entangled- . . . JVfy mistalie v^as in attrilzuting 

any oommon sens© to mankirxd.” 

-Any ‘survey of tire greater part of Commander 
Klenvrortliy’s sulijeot matter vrould prol>al>ly l>© 
considered as lying outside tlxe legitimate scop© of 
tills Journal- IVTost scientijffc people prefer tliat 
tlxeir political appetites should he satisfied hy 
dishes seasoned to their tastes. They, lihe other 
men, have their instinctive prejudices, and feel the 
same sense of irritation at liaving them exposed 
as irrational. Xn their specialised helds of science 
they could not su:ff©r the partial or suhjective 
treatment of facts, hut they ohstinately refuse to 
helieve that domestic or international relationships 
are thenoncem of science, that the hah it of thought 
incTilcated hy the study of science should influenco 
their civic as "well as their scientific activities. 
They -would he disxnayed at the suggestioxx that 
the In-temational !El.esearch Council should enter 
the political arena and prepare a mexnoranduxn for 
the Or eat !F*owers setting forth in detail the efi^ect 
of the intensive application of xnodern scientific 
discoveries to 'wairfare, or the axneliorative and 
progressive effects of the proper and thorough 
application of scientific principles to the production 
and world-wride distribution of essential 00 m- 
xnodities. The rationalisation of the tv or Id’s 

ind-ustries, the essential irequirexnent for world 
peaee, will prohahly eventually he aooomplished 
heo%use of seienoe, hut unless there is a rexuarhahle 
change of attitude on the pairt of scientific worhers, 
they will play a very minor part in the determina- 
tion of policy which brings it about. 

Arxy soientifio w- or her, however, -who tahes the, 
trouble to read Coxxxxxxcuxder fiLen-worthy’s xnasterly 
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survey of the present -world situation is certain to 
he struch hy the poverty of statesmaxxship xievealed, 
and w-ith the xxeed for a different hind of leadership. 
He will be constrained to ash, "Who is respoxxsihle 
for the fact that the most civilised nations of the 
w-orld are spezrding xnore tixne, energy, and thought 
on preparations for another -war of attrition than 
they are on the development of the w-orld’s natural 
resources ? "Why is it that the governments of 
Or eat Hritain and the XJxxited States are spending 
coxxsiderahly xnore on naval arxnaments than they 
are prepared to devote to the improvement of the 
sexoial axid industrial oonditions of tlxeir peoples ? 
Ho may reflect that Or eat Hritain is spending 
xnore of the national incoxne on scientific research 
in connexion -with its fighting services than it is 
oxx research applied to the development of the 
potential resonreos and industries of the ICxixpire : 
that it haggles over a few znillioxxs to he devoted 
to the construction of rail-ways axxd roads ixx the 
immense tropical tex*ritories in its possc^ssi on, but 
never seriously challenges greater expenditure on 
a single battleship, -whioli in aixy case -would bo 
more useless in a future war thaxi in the last : 
that it spends large suxxxs on training its fighting 
leaders, hut leaves the leadership of industry to 
ohanoe ciroumstarxee : that it mahes every en- 

deavour to heep its fighting x>ersonnel in a sta-fce 
of efficienoy, but does ixothing -to pre-V'^ent large 
numl>ers of its iixd us trial -workers fi*om losing their 
skill. 

The only answer to this indictment is that otlier 
nations follo-w the saxne tradition, and no one 
xxation dare break w*i-th it, least of all our ovrtx : 
that the code of ethics determining individual 
relationships cannot l>e applied to irxtexmational 
relatioxxships , "While -we aceept this as axioxnatic, 
w-ar xrexnains a possibility, and “ nations cannot 
he hlaxn€>d for arxnixxg thexxxselves with all the 
resonrees of science and iixvention.” On our part 
-we must prepare the xnost effective devices for the 
w-holesale slaughter of our enexnies, particularly 
their civiliaxx populations, because victory in the 
next -war, even more so than in the last, w-ill he 
aohieved hy bringing pressure to hear on the 
enemy populace. We xnust have eoxnxnand of the 
air, enorxnous fieets of aircraft -which can he 
xnohilised -within a fe-w hours -to rain high explosives 
and lethal homhs on the industrial centres of 
enemy nations, to destroy their docks, railway 
oentxres, axrsexxals axxd aerodroxn^s, and to cxripple 
their w-ar- vessels, ixxoluding their aircraft carriers. 
.As an alternative xneaxxs of defence we must in- 
crease the efffoiency and number of oxxr submarines. 
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<ci.zi.<^ l>« f>xrex>^x*ecl -fco stapcyw xrrlKi.oflol<l» «Ll30vi"fc 
«»Mt©XKiy' HeLir1t>our'. If w'© cs£bn,x]LOl> exoxroiso t>lie ypv^ajc 
»I>irit>, w€> xxiiisl:^ l>© j>jroi>arro<i for axioj>'fcioxi of 

»t>ill ncioro fib 2 >;pet.lllxx^ 'xintotiHocis of dosteixotiioxiL , for 
.03s:£bTrL^lo9 fili.o lilfcorcbtiiori. of clieiootso jgorms : alroewiy, 
for -tHis i>\iirj>oso, -fclxo systiomcb-tio st-ody of t>li© most; 
i©:ff©ot;iv© T]a©aun.s of sj;>rojBwliixj 5 ;p©st.H©xi.'fci«tl ciiso£ts©s is 
t^eixxi^ porsuod in flio la.l3or£tt;ori©s of moro tiHstn on© 
oonntiry. Tanlcs a-ncl first; -olf>,ss ba^ttlosliijis can I*© 
lesft; ont; of onr calcnlat-iona : flioy ^'onld l>c \j.sd€3»s 
if t;!^© ot-iicr ^?v^cax'»oixs ©nnznorat;od -wore x^©x*f ©ct;od . 

OoTOTnaixdcr fCcnworfcluy Ixas fairly accm*atoly 

dia^^nosod t-hc canscs of ^vsrar xxat>ions 

allxcit; lx© ignores on© ^ossil>lo cans©, t;lie facilit>y 
"witH AV'liiolx t/li© fore© of ixiol> discon t>©nt/S can l>o 
divertod from fli© governmonti r©sjxonsil>l© t.o ot;lxcr 

gov©rxxnxcjxt>s Ixnt; liis j>ro«crix>'fcion for t-H.© j>r©- 

venfion and enr© of 'vv'ar is ©v©n l©ss convincing 
fHaxx His ipalliafivc, w'lxicH is fo maH.© "W^ar more 
dcccixt til© aHolitiion of snHxxiarin© w^arfarc. 

THo oixly road fo j^>©ac©. He avers, is for “ Avar t;o 
l>© rloclarccl a crinxo and He xxo longer x'ceognisod, 
in any way or at any firn©, as a H^gitimafe nxet^Hod 
of sclt-ling int.©rxxat;ional disjxntios.'’ -A.s IVXr. Wells 
says iix t.Hc t>H© ending of war is a far 

xnor© coxxxf>lox, laHox'ions, and difificixll. t;asH fHan 
xncrc gcsticnlaf ions as tHis imx>ly. A great#, cHang© 
is n©t»sd©d ixx tlio IcacHixxg of History axxd tH© traixxing 
of tH© yonixg citizen, a snHstitxition of a biological 
for a xnor©ly ©conoxnic and jxolitical conccjxtion of 
Humaxi life, before av© can begin to Hox>© for tlx© 
s©cixre^ ostablisHmexxt of tHos© Avorld controls xxx>o*^ 
AvHicH ^ aloxxo an ©xxdxxring "world -jxcao© caix b© 
sxistaincd,” A, O. Onxjrtoit. 

Tfaeories of Oa.i>ill£t]rity. 

Kci'jpi.UcLri,t€tt 'u.ir^dL . 3B©arb©it©t 

von I^rof- I>r. O. Sals.ls:©r. CHandbncH d©r jExc- 
X>©rixn©ntalx>l^ysfH, H©raxxsg©g©b©n von W*. Wi©n 
nnd IB''. Harms, Hand G.) Hjx. acv -f- *4:G8, (X^ipzig : 
.AJHadomisoH© V©rlagsg©s©Hsclxaft m.b.H., 1028.) 
'4r4r gold xnarlacs. 

HAICK-EIt Has mad© a very ixnx>ortant 
-i- additioxiL to tH© litoratirr© of caj>illarity , 
TH© antHor is an axxtHorlty - avHo Has sjxont xxj>- 
wards of a <x,xxart©r of a contxxry in xnatHomatical 
r©s©aroH on tH© tHoory, and in tH© tHoroxxgHxx©ss 
and balano© -witH w'HioH tH© matHomatical tH©ori©s 
<ar© treated Hie bools: is probably xvltHout an e<x^a*l« 
It may well remain tHe standard teact-Hoolc on tHose 
tHeories, sucatH as XL<aplace*s, AvHicH treat tHe liq^nid 
as a oontimmm diminlsHing in density near tHe 
snx^faoe. In many otHer HranoHes, also, tHe sxx.bjeot 
Ho, SOOT, VOX-. 


xs dealt AvitH in greatv detail, THere are good 
oHapters on ^^He tHermodynamics of surfaces, on 
tHe geoxxxetrical forms assumed by li<x^i<l surfaces, 
on tHe measurexnent of suxface texxsioix, and on tHe 
numerical results of these measxxrements. THe 
accouxxt of the theory of the various methods of 
measurement of surface tension is probably uniq[ue 
in its fullxxess ; there are very few omissions, and 
tljos© only ixx detail. TH© researches oxx tH© mole- 
cular structure of suxface Glxxxs are also given 
lucidly and thoroughly ; this rapidly grow'ing 
section, hoAvevex', suffers marlcedly from lacH of 
attention to literature xxxore recoxxt than 1024r. It 
seems alxrxost a pity that some Hind of * s-top-press * 
notice could not Here Have been given to develojx- 
meixts at least as young as txvo years old, even if 

the bxxlH of the w^orH req| uired four years as it 

very Avell might, so thorough is the treatment 

to brixxg into sha^xe. 

Hlectro -capillarity is not treated, axxd angles of 
contact are not exc plained in terxxxs of adhesions 
betw^een solid and lic^nid, an e^siplanation Avhich 
seems to the rc^vieAvor to maHe them in'telligible . 
The author also follows the usual practice of 
nxathematical treatises of overlooHing the eac- 
X>erixxxental fact that the contact angle can have 
any value betw^een tAvo Avidely different e:x:tx*emes, 
according to the tendency of the liq^xiid to move 
oxx the surface. This variation of con-tact angle 
is a frictional phenoxxxonon betAvexen solid and 
liquid, and it is so far from recondite that it 
may well be Hnown to any intelligent child -who 
watches drops of rain tricHling doAvn an ordinarily 
dixfy window-pane. Its importance for the theory 
of capillarity is no less than that of friction for 
statics ; and to neglect it exsiperimentally must 

resxxlt indeed has often resulted in disaster. 

Yet its existence is seldom, if ever, even Hinted at 
in tHe xxxatHexnatioal "tHeory. 

THo appearance of tHis booH xnay Avell xnarH tHe 
end of an epocH in tlxe tHeory of capillarity. MEole- 
cules are dominant in nearly all otHer brancHes of 
pH y sics, and tHey are ffndixxg tHeir -way into capil- 
larity. THey can probably never be fftted into tHe 
‘ classical * tHeory, for its structxxre will scarcely 
admit any particle so coarse as tHe xnolecule is Hnow-n 
to be. An ixnportant xnatHematical operation in 
tHe classical tHeory is tHe application of inffnitesi- 
mal calculus in a direction perpendicular tHe 

surface, in tHe region of * diminisHing density * ; 
but since it is practically certain tHat, if tHere is a 
dizninution of density, tHe traxxsition is all over in 
at most three molecules tHiolsiness, tHe pHysical 
meaning of tHis operation is very obscure. But 
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t-Hoox-ies fitx*o noti lix t^hkc^ fioldi. ; 

■fchoxo is now anotvlxor wiiiolhi IbifiLirmonisos 'wit>H ±Ja& 
rest of mociesxn. j>laysios ^ncl oliemis-fcxy . In 1013, 
H«LXcly inifiti.'bocl £l moloonlcbr, chonckicfitl fHoox-y, £Lncl 
in lOlV, X^An^mnlr iti definif^ sliEti>o- Tlacs molo- 

onlcMS ctxo in tlio f ox'ofron'fc of t>Ho i>io'txi.xo, a^nd t-luo 
xn acrosoojpio ]:>l3.ononn.onet clito oaci>lainodl in -fcoxms of -fcliLO 
Holds of fox-oo of -fcliose! moloonlos ; .moroovor, "tli-oso 
Holds of foroo aro sHown -fco l>o idont>ioal wifh -fciioso 
wliioli ^ivo xiso -fco cHomica,! roacfioxxs of all kinds. 

A.11 xoconf dovolo-pmonfs Havo sHo'wn flio ^Toat/ 
xinLifying j>owox* of fix is fHooxv ; not onl>^ Has it Hoon 
tHo Hasis fox tHo aocuixmilation of a ^roat doal of 
know'lodgo of tHo two-dim onsional stato of niattox* 
ooonrring iix snrfaco Hlxxis, Hnt it Has slio'wn tHat tHo 
foxmnlae of organic cHoxnistx*>^ really roj>rosont tHo 
sHajxos of tHo xnolocixlos, and it Has znado clear tHo 
relations Hot'vxoon cajxillarity , organic cHomistry, 
and orystallograj>Hy - liosido tHis living, i>ow'onEnl 
tHoory, tHo classical ‘ continnmn ’ tHoory of I^aplaco 
sooms littlo moro tHan a xnatHoxnatical gazno. 
THongH w'o nood to koei> and nso tHo tHormodyna- 
mios and tHo calcnlations of tho manifold otfocts of 

snrfaco tension tHo tozxcloncy of liq nids to dimin- 

isH to minizniizn aroa nnloss tHo pondnlmn of 

3>Hysical tHoory makos an altogotHor xznoxc-pootod 
swing Hack to oontinnity instead of discontinnity 
as tHo Hasis, tHo non-molocnlar X^aplaoian tHoory 
cannot contriHnto mizcH to tHo advancomozxt and 
nniH cation of knowledge. 

THoso are criticisms of tHo classical tHoory, not 
of its x^rosontation in tHis Hook. THat oonld 
scarcely Ho Hettored ; and it is 'well to Have tHo 
wrork of tHo last oezxtnry so aHly togotHor. 

THo only danger is lost possiHly tHo reader sHotild 
feel tHat tHe imx>oi^ant tHeories of oax>illarity are 
soxnoTvHat ax>£i'X*t from tHe rest of x^Hysics, and tHe 
nxatHematioian inclined for coxxstmetive rescarcH 
sHoxxld fail to realise tHat tHe molecxxlar tHoory of 
capillarity is in existence, and needs His aid very 
xxrgently. .NT, IC. At>a.isx.. 

Coxximejroia.1 Seed Production. 

. I^y Prof. JosepH 
P- Oox and George IS. Starr, (THe Wiley Parm 
Sexries.) Pp. xviii -+- 400. (JNTexv "STork : JoHn 

>?Viley and Sons, Xnc. ; X^ondon : OHapman and 
Hall, Ltd., lOST.) net. 

O P cxxltxxral Hooks on gardening and farming 
tHere are plenty, azxd tHe entHxasiast is well 
provided for, wHetHer His HoHHy He tHe g row-ing of 
vegetaHles, sweet peas, roses, or oHo|ioe Howlers 
from seed. iPxxt tHe art of raising new and im'> 
Ho. 3007, Vox.. 1223 
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proved varieties of plants, and tHe sixocessfxxl 
prodxxctiozx of commercial se€>d, are snHJeots xxpon 
w-HicH comparatively little literatxxre Has ever Heen 
pnHlisHed, and tHe vast majority of tHose xvlxo 
grow- or Handle doxvers or vegetaHles Have little,, 
if any, idea of How- tHe different types and vazneties 
OTTLginated, or How seeds of tHcxn are prodneod 
trixe to typo. 

THe coznznercial prodxxction of cHoice strains of 
seeds is a HigHly tecHnical Hxxsiness, often daHHled 
in Hy arzxatoxxrs, to tHcir ow'n cost, and xxndcrstood 
in its varioxxs HrancHes Hy really few soed-grow^izxg 
exx>erts. It is trxxe tHat many garcle^zicrs or farzxxcrs 
Have at some time Had oxpermzioe iix tHe saving of 
seed of one or nxore sixHjocts, Hixt to He aHle to 
produce good seeds, trxxe to typo axxd of liigH 
germixxatioix , of tlie zzxaziy tlxoxxsaxxds of varieties 
listed in seedszzxen’s oatalogixes, is a real achiev^e- 
ment, azxd req[ixires long years of carefnl stixdy and 
oHservation. Oonsec^nently, azxy Hook wHicH w'ill 
give tHe garden-loviiig pixHlic evexx a small idea 
of How all tHis Avork is done, is sixre to Ho w*^loozziecl, 
and read w'itH very great interest. 

THe new' Hook jnst issxxed Hy Prof- Oox azid IVlr. 
Stair is withoxxt doixl>t tHe Hest and most conxplete 
xvork on tHis sxxHjeet w^HicH Has Hoen 
and every cHapter sHow^s a good ao<xxxaizxtance 
^witH tHe different metHods adopted. In tHe raising 
of new plants, tHe znodern motHod of ‘ single lizxe * 
seleetiozx is deseriHed in conj ixnotion witH tHe older 
one of ‘ znass * selection, and tHo effects wHicH are 
oHtainod Hy cross pollinatxozx HetAvocn different 
varieties give tHe general reader sozne idea of tl>e 
great care necessary in isolating seed crops of 
different sixHjects. Irx every HrancH of JNTatizre 
tHere is a tendency tow'ards degeneration , and an 
eaccellent illnstration sHows Hoxv skilled men Have 
to w'alk carefxrlly over seed crops to detect and 
remove every plant w'HioH sH ow^s any variation 
from tHe trxie and improved tyx>c- THe practical 
seed grow'er vrill find many Hints and mxxcH irxfor- 
mation w'HicH will He of valne to Him in tHe planting, 

‘ rogxxeing,* Harvesting, tHresHing, and cleaning of 
tHe seed, w^Hilst tHere are many articles and taHles 
of valne to tHe seed mercHant. 

THe Hook is w^ell "written and w^ell printed, and 
altHongH it is nndonHtedly of greater valne in 
America, Heeause anany of tHe snHJeets deseriHed, 
snoH as znause, cotton seed, soy Heans, cow peas, 
sq^nasHes, peppers, toHaoeo, lettnoes, okra, eto.» 
caxxnot He seeded ooznxxxerelally in Great i&ritaixx,. 
yet it is w-ell w^ortH a place on tHe Hooki^Helf of 
anyone interested in tHe snHjeot on tHis side of tHo 
water- P. GtxjBss, 
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<'*He^Whic^t X-#- Xiicwileetioirx . (IMCoxxo- 

mrfbplxs OTX XrLor-j^a.3nLi<3 ctnd I*liy«io€i<l OHomis-fcry. ) 
5*I>. -vii -h- 13B- (X-orwioii : I-#OTii^ixi.£Lixei, Orotsn £i,TX€i 
Oo. X^txi., X02S8.> T«. ixoX. 

Times \isme%£\x 1 Ht>i>lo mLonogirst^la. su somowlxa.t> mis- 

XoeL<Xijni.c^ tiit>lo. Xt. 'WOTxlci soaux*col3;^ X>o oxj>oct/e<3. ‘fclxa-'fc 
«L l>oo]& oxi X>]nL€» siifejooii of ChoTnioa^t Affixii-by , ’ * 
>\il3lis1:iO€l ixx Xlnoso da-ys ^wlrkon. »o mviolx is oonatixiLg "fco 
ig:lit> al>oiiX Xbo Txa-feixiro of olxonciical aotioxx, woixld 
omit» all rofen-oo-oo Xo nckoolxanism. arxd ooixfixio it»solf 
sololy tio tilio disoussioxx of Xho XtiomaLodyTmaTixios of 
Xlxo sxilijocfc. W'i'tili t/ixiei limit>atiiorx, howovor, Xlxo 
aixtliox* Ixas "W'lrittioxx a "w-orlc A?vlxiol\ xvXll fill a j>laoo in. 
t/lxe -fcoaclxing of t-lio axxd Ixas cox*t>ainly 

aXXainod a <3onsidor*al>lo xneiasixro of wiiocoss in 1 * 1 x 0 
f*aslc wliiolx 1 x 0 soX ixixnsolf, naxnoly, t*o mHoxv Xlie 
pi*ac5t>ioal imj>orl>aixoo for* x-osoarolx and for* m.odox*n 
indn»l*i*;v of l*lior'TOOolxoxnical moflxoda of ax>ix*'oao-lx 
1^0 olxomical j^xrolxloxxxs . 

Affor fxvo oomx>a'T*a'f'ivoly sli.ox*t> oixa]|>-t>oT*s oix 
•clast^icial t>hoT*xnodynaxnicjR, Xiowis’s dovoloyxmonli of 
XIjo fr*oo onoi'^y corxoc>jxl.ion is fnlly disonssod Ixof-lx 
iiv xolaxtion Xo Xli€^ Ixolxavionr* of x>nx*o snlxsXanoos and 
in Xlio xnox*o diffioiilX fiold of solnXions. XX is, in facX, 
as an oxjxononX of Xowis's nxoXliods XliaX XHo anXJxor 
"W’l'iXos, IxnX aii;y* csriXioisxYi of Xlio Ixoolc oix Xlxo ^x*onnd 
of t^xcoossiv'o w'oi^lxX f^ivoxx Xo flxis sido of Xlio snlxjooX 
is snlfioioixXlx r*ofc>xxXXod l>y oonsidox-aXiorx of Xlxo 
<loixxoTxsXx'aXioTi of XKo f^x*oaX xisof nlne>ss of XiOwis^s 
Xx'oafxxxonf exf llie^ snl>joc!:X fox* fxraoXioal |:>iiT'posos . 
Tho oHapXor wHioli follows on XHo VicsaX XHooroxn is 
|>or*liaps Xoo l>x*ioF to j^ivo a sXixdont a fnli ooxxxpx*o- 
iionsioix of Xlxo irnpoi*X.axxce! of Xlxo adv'anoo xxxado Ix.v 
JNTox-nst. Tlxo inosX xisoftxl pax*X of XHo Xoolc is iXs 
oorxoj tiding <;hiax>Xor*, ixx wliioX oxianxplos of XXo 
aiYjYliy.atioxx of xnodorix Xliox*mod;>'^namios Xo laXoxra- 
Xorx and indnsXrial jxx*olt>loxns ax-o xvor*l«:od oxxX in 
<loXail l>,v Xlxo aid of oxxoi*g;y^ daXa wlxioX aro XalxxxlaXod 
in a x^alixal>lo xxppondix;. Tlxoso oxcaxxxplos will, wo 
vonfcUT*o Xo Xliixxlc, do xxxoro Xo oonxrinoo Xlio sXxidonX 
of Xlx€3 xisofixinoss of Xlxoi*xnod>rxiamios Xlxan ixinclx 
d isc| 1 1 isiXioix . 

A foxv oxTors conld profxXaXly Xo c3ox*r*ooXod in a 
xxow odiXion. On. jx. 1 H, “ inor*oasod onox*g,v i» 
aix oXvions slip for* incx*oaso in XXo onor-gy,** and 
iix XJxo dorivaXioix of XXo IxoaX XXoor-onx cf/dT of 
is irxadvoiXonXly i^von as cil'n.T . IX wonld 

also assisX XXo roady oornpxoXoxxsioxx of Xlxo cliapXoxr 
on fx’“oo onorgy if XXo oonoopXions of IxoaX oonXonX 
■and froo onoxrj^y woro rofonrod Xo as nox?%r ‘ f nnoXions * 
inXrodnood Xy X-owis and xioX “ Xornxs,' an ©xtpxrossioix 
wfiLiolx Xends Xo oonfiasion -wlxon inXxrodnood inXo a 
disonssioxx adox'xxod wiXlx o<|^naXions. 

O^w-eZ^-Mwar dL&r €M,i%cn‘0<x.'nr%9GH&wh, CyHe,'m4^^ 

AoHXo vdlli^ non IxoaxlxoiXoXo Anflago- XLor*ans- 
gogolxoix voxx dor X>oxxXsolxon OXoxrxisoXon Oosoll- 
soliafX* SoaxrlxoiXoX von. jR*. «T. M.oyoxr. SysXom- 
iN'nmxnoxr 6: Olxlor. J?p. xvi -f- aciv *-i- 4^2 . <Box*lin: 
Volrlagf OKonxio Jfel., 102"7.> 08 ^old xxxaxrlkis. 

Xiit Xlxo volxxxno on olxloxrino Xlxo Xig:lx sXandaird o5t 
oacoollonoo zoaoJbLod in. Xlxo jxrooodixxg nnxxil>oxs is 
‘v^^oll nxaixxXcdnod, Xlxo IxXeraXxuro Ixavixi^ laoon oac- 
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ixansXivoly xoviowod npi Xo -dnixo 102*7. In aooord- 
anoo wiXlx Xlxo gonox-al plan of Xlxo vroxrk, Xlxo volnrno 
doals only xviXrx XXo ^on/fenX iXsolf and wiXlx suolx 
ooxnponnds as iX foi-xns 'wiXlx Xlxo fow olomonXs "wfaiclx 
prooodo iX in Xlxo solxoxne . . Af Xoxr a l>xriof aooonnX 

of Xlxo IxisXory and ooonxrx-onoo of olilorino, iXs 
pxopax*aXion, xnannfacXnro, and p!|xysloa3L proporXios 
ax*© disenssod aX groaX lon^^lx. Tlxo aXXaxslc." npon Xlxo 
pxrolxlom of Xlxo sopax*aXion of Xlxo isoXopos of 
olxloirino Ixy sovox-al diffoxonX xnoXlxods is oairofnlly 
x*ocox*dod and an insXanoo is cpxoXod of an xuxusually 
Ixi^Ix valno found l>y IVTadanxo Ch-xx-io for Xlxo aXoxnio 
'woiglxX of a saxixpio olxXainod from an African dosoxXi 
salX. OXlxorwiso Xlxo r ©marls: alxlo oonsXancy in Xlxo 
proportions of Xlxo isoXox>cis afiEords ovidonco of Xlxo 
oixormons anXiqniXy of Xlxo oxisXini^ raXio. Tlxon 
follo'ws an accoxmX of Xlxo sXrxioXxxro of Xlxo aXom, 
Xlxo dixnoxxsloxxs of Xlxo molocnlo, and Xlxo varrions 
Xlxormal, ojxXioal, olooXrical, and olocXroclxomical 
proporXios, axxd a prolixn inary svirvoy of Xlxo clxomical 
Ixolxavionr of Xlxo olorrxoixX Xox^ards w^aXor, non- 
xnoXals and xnoXals, and a sxxmmary of qnanXiXaXivo 
ixxoXliods of analysis. 

Tlxo romaixxing foxxr-fifXlxs of Xlxo volnxno is 
dovoXod Xo a coxxsidoraXion of coxnpoxxnds of 
olxlorino. ISi^lxX diagrams aro inclnding 

Xlioso indicaXing Xlxo oxisXonco aX lo-w XomporaXnxros 
of difiEoronX liydraXos of Ixydrogon clxlorido and 
of pore lx lor ic acid. Tlio cHemioal, pliysical, and 
olooXroclxonxioal j>roporXios of liydrogon clxlorido in 
Xlxo gasoouis coxxdiXioix axxd in so'lxxXion irx xvaXor and 
in oXlxor solvonXs, and of oxJLdos, oxy acids, clxloridos, 
lx 3 ?poolxloriXos, clxloriXos, olxloraXos, and porolxloraXos 
Ixavo l>oon doXailod and classifiod 'wiXlx xxxoXioulons 
oaro- HiasXly, xxiXrogonoxxs coxnpoxxnds sxxolx as 
ixiXrogorx clxlorido, clxlorazido, Xlxo clxloraminos, 
niXrosyl, and niXryl clxloridos Ixavo com© nndor 
roviovr, and roforonco is also xxxado Xo Xlxo singlo 

dnorlno dorivaXivo finoroxxixxm porclxlora*bo. Tlxo 

carofnl sXylo of Xlxo 'work and Xlxo vasX nnxnlxor of 
roforoncos Xo original rxxoinoirs slxonld rondor Xlxo 
'work of irxxxnoxxso valno Xo rosoaroli -workors. 

MT e€M^‘U/r€/m^'n,t JP*l€»t4y. By Oxvor. 

I*p. vii -+- lOfl. (London : CZ^apmaxx and Hall, 

LXd., 102*7.) noX. 

TniC oorxocX nxoasnroxnonX of Xlxo flow of air ixx 
closod pipo systoxns as 'woll as in Xlxo froo air is of 
coxxsidox'alxlo impox-Xanco, and Xlxo volnxno Ixofoxro 
ns aXXompXs Xlxo doscripXioix of XHo vaxHLons nrxoXlxods 
aX prosonX in xxso and Xlxo apparaXns xxsod, par- 
Xicnlarly in roforonco Xo Xlxo jrnotxon of .air along 
pipos and dxxcXs. Tlioory is inXrodnood, as. in Xlxo 
clxapXors in wlxiclx Xlxo Xlioory of Xlxo prossnro Xnlxo 
anomomoXor and Xlxo van© anomoxnoXor aro dis- 
onssed, and in Xlxo olxaptoxrs doalixxg 'wiXlx Xlxo flovsr 
XliroTxglx orifloos, Xlxo vonXnri xnoXor and nosesslos, 
l>nX^ xKo oxnplxasis is on Xlxo ineXminoxx-tai snd oxc- 
porimonXal aspooX of Xlxo sixtxJooX. Olxap. iii. is a 
valnalxlo olxapXor on piXoX and sXaXic Xnlxos, Xlxo 
rosnlXs of XosXs of varions Xypos Ixoing givon. Snolx 
izxsXrnmonXs only givo * poinX volooiXios,"^ IxnX Xlxoy 
aro ofXen ns^^ for doXornxinijxg Xlxo flow aloxig 
fairly largo nxxno Ixoadings, and somo roadors nxay 
1x0 O* liXXlo diiOappolnXod XnaX no IxinX is givon as Xo 
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tilao jc>ossit>ilit; 3 r of <iot>orxriir3iii:i^ imoa/Ti. velooii^ies in. 
•terms of oort^in sj>o-fc roaxfin^s in snoli oa^sos. Tluo 
a^n-fcinor, liovw^onror, does | 5 zvo oiirvee sliowin^ t-lae 
distrifouLtiion of -velooif^y ctoross, cund t^lie r*ol«i.tiion 
l>ei>"vv^©en Ulie me*tn £Lnd velocity' in, smooth 

circnlctr i>ij>cs. 'X'He cliL«3Li>tcx* on the va.no anomio- 
xnotor is f^ill axid comj3loto and oonolxxdos with the 
warning that anonnonLotox’ slioxild n<^t ho xxsod 

in a j>ij:>o “'ibho dxamotox* of which is loss than sixe 
timos that of tho instmmont^.- Tho chaiptor on 
manomotors dosorihos j>art>icxxlarly tho instrixiTixonts 
xxsod in tho ^N"ational JRhy'sical lliahorator-y' axxd will 
ho fonnd nsofnl to xnany^ wox‘hoi'S. A. coxxcliiding 
chajxtoi* doals 'with hot-w'iro axxomoxxiotors. 

Tho 'Work: is cloax'ly^ writ. ton aix<-l wdll onahlo Txiaix 3 r 
t3rj3os of w'^orkors to ol>ta.iix accixi*ato information 
on tho design and xiso of instrximoxits for the 
xnoasnromont of air flow. In nxany works and 
lahoratorios it -will bo foxind usofixl as a hook of 
roforonco. Tho hihliograjphy w’ill also l>o valnahlo 
to other woxkors. 

Cy^Zt'U.r^. - ih^. jr>iff <J'r>introityGrj 9 ty. IKy F*x'of- 
O- IKlliot Snxitli, I^of. lironislaw IVlalino-wsk i, 
I>r. Morhort *T. Sjxindon, I>r. A. Ooldoix w’oisor. 
(Tsycho JVliniatnres, Ooxvt'.ral Series INo. 18.) 
Tj>. fl8. (^Loixdon : fCx5gaix E*axxl and C^o., l^td., 
1028.) 2«. tkf. xxx^t. 

Txxosje who wislt for a concise statement of •varied 
and ojpjxosixxg views oix tlic ‘ diffxxsion ’ coxitrovorsy 
cannot do l>ottor than invest in this little volxxme. 
JdtoTe w^e have tho jxrotagonists hroxight face to face 
w'ithin oxxo cover. Trof. Elliot £^xnitli ojxoixs •with 
an able exposition of his views. He states the 
position, hoxvever, as that of t-wo flatly opposed 
schools, and regards the acceptance of cxxltnre 
contact by the opponents of his whole theory, or 
xnore specifically of his theory of . Egyptian origixxs , 
as an inconsistency , and not as a recognition of 
facts. !Bnt, as I^rof. IVIalino-wski sho-ws in the 
oontribxxtioxx which follows, the opposing school 
which Trof. Elliot Smith and his colleagnes attack 
is an abstractioxx , xxt any rate at the present day. 
To contest cexrtain eloxnents in the ‘ diffxxsionist 
thexxx^ is not necessarily to deny the fact of diffxxsion. 
IMh*. El. J. Spinden follo-ws with a sarcastically 
sfeorxxfnl, bxxt hxixnoroxxs, sxxrvey of the varioxxs 
Schools of Eomantic Anthropologists froxn tho 
tixne -when a know^ledge of Adam and Eve axxd the 
Tower of Babel was soxxght among the American 
Xndians. Brof . A. Ooldenweiser sxxms ixp jndicially, 
bnt has difiScxxlty in finding a single antlxropologist 
who holds the view' attribxxted to the tx-ibe by I^rof . 
Elliot Sxnith. 

A'n^'n.'hLctZ eyf f/t-e JS^'iti.sTv tScJhool ett ISTo. 2T, 

Session 19215 — 1920. Tp. x -4-319 -t- 30 plates. 

(Eondoxx ; IVfaoxnillan and Oo., Etd., 1928.) 
03.9. xxot. 

SxmsoJEtmBixts to the fnnds of the British School of 
Archaeology at Athens, and others into w^hose hands 
this volxxxne will come, will regret the revised law of 
antiquities by w^hioh the acti-^.^ties of any one school 
or ^ronp of archaeologis ts h ave been rej^l^rloted to t-wo 
sites of excavation. We miss tho "sxnaller * aide 
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shows.’ ISTot infrequently they were stimulating 
as w'ell as ilhxtninatixxg. It must not be concluded 
hastily, ho-wever; that the present volume is lacking 
in matter of interest to taike their place, -while the 
sites chosen for excavation are w'ox'thy of the 
at-tontion which is no-w concentrated on thexxx- 

The oontiniicd excavations at Sparta in 1 92/5 — 20, 
•wlxich is the chief operation of the School, are here 
described by the X>irector ; but for the moment 
interest centres on the -work of IVTr. JHLeui-tley in 
^Macedonia, -which is thro-wing a flood of light oxx 
the racial and cxxltxxral movement bet-v\''een pre- 
historic Oree<?e and the areas to tho north. !Mjr. 
Bexirtley here deals v'ith his excavations at 
"V'ardaroftsa, oxx the l>anks of the Vardar, 'whicli 
have revealed a local cxxltxxre Axxatoliaxx, 

but ixx one pei'iod showing traces of xxortherxx 
influence, and later on of Holleriic j»exxctratic>Ti . 

.• Etr-z/.r?, I'o/lr 'U'rtcZ . "Von Brof- 

ICarl Saj:>por. Zwexto, vollstaxidig xxt'iiboar bei- 
tete Axxfiage> der “ IVirtsehxxftsgeographie voix 
IMexico.” Bp. l€>f> -+- l/> Tafoln. fVVic^n : E. W. 
Seidel und Sohn, 1928.) 8 gold marks. 

Txxjk first edition of this book -was pul>lish od iix 1908. 
Tho present issue has been C€>mplx>fely revised ixx the 
light of changes iix tho ecoxxoixxic con<lition of IMoxico. 
Brof. Sapx>er writes of a <?ountry -whieli he krxows 
■well froxn several visits, aixcl ho has the fseulty of 
putting a great desal in a small c?omi>ass, so tliat the 
book, though snxall ixx si^x^, givc’ss a comprelierxsive 
survey of the geography of JVTexico arid is ixi faet 
one of the most useful voluxne«^s on that country 
available. Thex*e are statistical axxd l>ibliographical 
apixeixdices axxd an eooxxorixic xnap. 

Arx Tn-tr€Mil'i4.ctl€*n. to j jTor Eoy/'cr of 

tSei.con^tjLrj/ Sc^ZhOoZ^ . By *1. IMox-ris. I^P- vii -4- 1/52. 
(Eoixdoix : IMcthuon axxd Oo., Etd., 192'7.) 39. 

IVLix. Moxx^ms’s book is reixdercd xnore than usxxally 
in-teresting by the historical details axxd shox*t 
biographies of famous chemists which it contains. 
Ixx this connexion it slxould be men tioxxed that 
Bumphry X>avy’s naxxxe is always incorrectly given, 
and that the s-tory about phosphorxxs on p. 131 
should refer to I-*emery and not Boyle, and that the 
ignition was accidental. The descriptive part is 
clearl 3 ’' written and does not cover too xnxxch groxxnd , 
so that the book xnay be roconxrnended as likely to 
prove l>oth usesful and interestiixg in junior classes. 

JMT at7^wt€x.ticctX JE^r€.j:>€M/rctt’io'n. feyr JF*Zt^«%co.l . 

By Brof- E. Baniels. ( International Ohenxical 
Berios.) Bp. x-i-308. (JMew Yox-k : McOraw- 

BLiJl Book Oo., Inc. ; Eondon ; cOrarv - BLill 
Bxxblishing Oo., Etd., 1028.) 1^. net. 

This work should appeal to those stixdents of 
ohexnietry -who hnd pax*ticular dlfBculty in under- 
standing the elements of higher mathexnatics 
required in the study of physical chexnistry . ^ The 
ground covered is small, but great emphasis is laid 
on important pait>s, and the treatment is as ele- 
mentary cts possible- There are good collections of 
simple examples. 
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X^cfc1:ers 'to tl>e ISiditor. 

[37/*^ SSfZ^itov* e2o«^«r -vh>G^ HotcL 'r€i9^<rrh»i,f>l^ J^o*" 

oj»'jEy*.'Sfcon^ Gsoy:nr4*^^9eidL Cfoyr*e.»^on^^r?-<«'. ^sTei.t^i.&r 

ocs>9a. 9h€^ ^TvdLetrtctJcei to ret^TTh^ ‘Thor to corr'e^j^oT*^!. 'u^tfv 
tlh^& ^4?r4.tor» ojf* r^tjaotGH. 4/yht^‘ndLeicl ^om tfvi^ 

€>r ce9^2/ othf^ ^ort <>/“ IN' A.rrncritis: . 2^o T^oticG -a^s tolce^ 


'X'tme Ooxn.t>u»‘t:loxi of Xf 3rdroofi3fcx*‘l>oxiL8 : fi:3r<lx*o:9c:3rla^i.oni 
£i.ncl /o IT PesroicJ.clatJ.on. . 

nDiiic x^OLtklica-tiion in .N'A.mjiEt®: of July T, ji. lO, of 
IlVfi*- A., O- IliG|; 5 ort<-on''» rooonf- n^oyal Xnsi:>it>tit>ioii <’li»ooi*Jt*»o 
on IHIn^ino XCnoolc CLn<l JE^olat^ecl Prola loins,” folloi^in^ 
U-Iion Pi*of. H. Oallon dais’s fiajior on -fclio samo snl>- 

Jocit> in Jg7rigr«I'm’«Wnsjr, 1^I>- 14T-8, and 210-2 ; 

1027) alooxi-fc a y^oai* a^o, movos mo fo diroof at.fon- 
trion tio oorl-ain a^oII - ostalilisliod faofs in i*ogaE*d t:.o 
li;v^cijrooai't»on oomlmslion APV'liioli soom in dan^or- of 
tiering? ovoi-loolcod in 1.1 to iirosont/ disonssion of t-lio 
snl:>jc^€!'fc. 

It» may l>o x'ooallod fivaf in t>lio oom*s*^ of iriy ro- 

soar-Eilios on -fcliLO snl^joct> csliiofiy dni*in^ flic’s yoafs 

11*00— 1006, fc>vity also af inforvals af fonvai-ds somo 

Imndrods of o>cj>«rri'inionf s w-oi^o mado n|>on flio cotie - 
l>iisfion of mofliano, ofliano, iiz*ojiano, - and 
Imfanos, flita ooi'i'os j->ondin^j: ol*’»finos (i.c*. otljylono and 
liornolof^Ctif^s) and ac?ofylono, csaoli in admi^cl ui-c'- wifli 
VEir-yinj? |ii''OT[>oi*t.ions of oicyj^c^n, and nndt^T' all oondi- 
fions fi'orn sloiv <*omlmsi-ion af 300^ fo 400*^ <1*., 

1-ln*on^lik oi*dinar*y fiaino I'craofions, nj> fo dofonafion, 
inc'lndinj^ liil^ti - ^irossnro o>i:j'_>losions. In Hio ‘ slovv^ 
C5oinliEj.sf ion ’ o?c.x>oi'iTnonl-s a mxmlioi' of inf omiodiafo 
X^i'odno.fs <<?liiofly aldoliytiow) wot*o isolafod. ; moi'oovoi', 
flio x>r’c»dno-ts olr>t>ainod -wlion flio liydi'Ooar*l>ons -woro 
o>ci3Jodod w-ifli d of oof of oicy^^on woro slioivn fo l>o 
sn^sf ani.ially flioso I'osiiltin^ from flio fliOTmal doooni- 
posifions cif alcoliols and alcloliydos, 

Tlion^foro if -was oonolndc^d fiiaf <i.> flio slow- oscida- 
fion of stioH liydi'ooairl»on« as rnofliano, ofliano, atid 
cifliylc'no ossonfially involvos snooossivo * liydi*03cyla- 
t ion * sfa^aros wriflj ov^olofion of lioaf, aooom^fEaniesd Ixy 
^ac‘oorflin^ fo oir-omiEsf aiioos) ftio flionnal doooinf *osl- 
tion of nnsfalilo ‘ liydfoicy lafod * molocnlcjs info 
sixnx>loi* x^rodnofs, wdxioii may affox'wards nndoi-^^o 
fm*t>ioi* oxcidafioxx iix lilco xnannor, axid (ii.) alflionx?^* 
t-lio satno soc^nenoo of cdianj^os may nof l.>o x*oxr>x*odExo<?*d 
oicaoi-ly in flam os, *■* flxo ixxxrnodiafo xrosxxlf of flio inifial 
<snc€>xnxtox’ Hof-woon liy<fx'ooax't>oxi and oxcyj^on is 
alxly TXjnolj flio samo in flr»o f-wo oasos, namoly, flio 
foi-xxiafion of a * Ixydi'oicy laf od * ox* * oxcyj^onafod ’ 
molooitlo- .Af flio liipclior f onxx^^^^^'f of fiamos, 
sooondax’y fliox-xnal dooonxj>osif ions axid inf ox*aof ions 
nntloixlif odly csoxno info ox>oi*afion af an oairliox' sfa^^o, 
and jiJay a mox’o inixioxf axxf x-Ole, flian ixx slow- oom- 
tnisfion ; flioy do nof, liow'ovoxr, jix'ooodo flio onslanglif 
of fixe oxcygon xiixon fixe ljydrooar*lxon, Ixxxfc ax'ise in 
oonsec|xxenee of if.” ^ 

I^oxr some fimo affex* disoo-vex-ing fixe intei-nxodiafe 
foirmafion of lar-^e c^ixanfifies of aldelxydes in fixe slowr 
oox-nl>txsfion of meflxane and efliane, I Ixalfed l>ef-weexx 
f'wo ox>ixxions as fo -wlieflxeT* flie inifial sfa^e invol-ved 
* liydiroxcylafion ^ ox* flie j>x*imary foirmafion of an 
moleovxle z 

(i) Oia:» . OKC* ^ OHa . on, . OH OHa . OH<OH)a 

HaO -+- OHa , OHO 
efo. 

ox* <ii) OHa - OHa >- OH* - OHaO- ^ H.O 

H- OHa - OHO. efo 


* I>l«c>oxir«<B on *■ 
off £Lv<Ji^CMmrl»cwm,** 


XBxnlocilVo <':onil7iiflflou -wlfti 8Y>eota.l reference to t^xcxf 
idolweireil. tine JEtoy-«xI XxKAtifuUon on . 2S, 3.008., 
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Af fix*sf ai -was. inelined. fo fixe laffex* viewr <see 
0%-cxxx- ^S^oo., 83. 10745-6 j 1003>. sxxjpjiosiix^ flxaf fixe 

o^yg^*=t moleonlo wronld. aof C3U8 a wfiole ; fcmf as fixe 
3rei8eax*o)x p^x’ocseeded, a jg:x'eaf mass -^f .onmfxlati-v-e 
evid-onoe e-v-enfxxally ooinjxelled me fo adojxf fixe foirmeir. 
UNToxr lias any fixing ireoenfly ;|L>xxfc>lis‘lxed... slxalcen my, 
Ixelief flxaf normally, and fox* flie mosf jxax-t, fixe oom- 
Ixnsfion jirocess is essenfially one of ‘ Ixydroxcylafioix.* 
alflxoix^jlx if may wrell Ixe flxaf, in fixe xxjre-fLame 'xxeiriod 
dxxirini^ fixe conx|:>ression sfx*ok.e in an erx^ixsa cylindexr, 
a snxall jxrojxox’f ion of fixe inifial moleoxxlar* oollisions 
jii-odzice axx xxnsfalxlo j>ex-03cide, flixxs oaxxsin^ * Icnoolc- 
ini^.* IH'x'orn IMx*. fCjacex-fon’s x'ecexxt fxixlxlicaf ions 

( >1 Oo'/xxxyX'xWsc? He^joor'ts and Jlf'emor*- 

anda, INTo. 107 0, issixod ixx I>ecsoml>ei- 1026, and Ixis 
x‘ecexxf JFtoyal lixsf if xxf ien disooxix*se> if is nof alfogeflxex* 
oleai* fo me -w-lieflxei* Ixe oonsidex*s fliaf fixe ox- 

only a of fixe liydx*oo.ax*l>oix l>xix*ns flxi-oxx^lx 

*■ * irafclxer* fltan l>y ‘ Ixydx’oicylaf ion,’ If may 

Ixe sfafecl, Ixowc^vex-, flxaf in noxxe^ of my excy>ex*imenfs 
( exceed jxf one on tl»e slow- eoxxxlxxxsf ion of acefylene, 
-w-lxeire flie fx*ansiexxf fox'xxxafion of a sxxlxsfanoe -wlxiolx 
seexned to Ixe’) s. jxoly/^iycolide, rxOaH«Oa* "was ol>sex*ved) 
wras flx«^x*e any sij^rx of inifial ixei-oxcide foxTrnafioxx. 

'' 1*0 sTimxnai*ise*. xxdocj[xxaf ely fixe xxxass of o3«cj>ex*inxx^nf al 
evidexxoe i-ofei-ired to w’-oxxld i*eq|xxir*e fax* xnoiro sjxaoe 
flxaxx eoxxld l>e ^ivexx liex*e ; l>xxf if -will jxerlxaps sxxffxee 
fox* me fo indicate in fixe? follo-wingc nxxxnlxeired jxara- 
^xra^xlxs (w-iflx x-efexrexxces fo fixe oi*ija^xxxal p>a|:>ez*s> a fevir 
of f txe inore oxif sfaxxdin^ fact s -wlxiclx rnxxsf l>e accoxmfed 
foT* txy any coTnx>»*olxensive flxooi*y- 

(1) Ixx 1006, «T- ll>r*np^nrxan, -wox’lcixxfa: in my lal>ox*afory, 
slxo-w-od (IZ^r-axx^. O/xerxx. <.S^oc., 30, 030 i 1006) flxaf -wlxen 

eflxaxie is sialxjecfed to fixe aefioxx of ozone af lOO'’ O, 

af w^lxicli femjxex*af xxx*e if dox^s nof i*eacf w^iflx ox’dinary 

oicyj^exx «?flxyJ alcoliol, aciofaldeliyde, and aoefic aoid 

ai*e all ixx-ominerxf ly fox*med, fixe oxcidafion px*oceedin|^ 
ixx »xxcoossi-ve liydroxrylaf ion sfa|^es, flxxxs : 

OH« . OH* > OH* . OH* - OH ^ 

C’H*.OH(OH>* _ 

i4*o bn 3 . ^ CH* . 

<2) In oxxi* nxxxnex-oxxs *■ Ixixllx ex:jxex-imenf s,’ in -wlxiclx 
eflxane — oxygeix, etlxylene — ojxyj^en, axxd acefylene — 
03cyj^en xni3cfxxx*es, x*esy>oofively , x*eacfed in dosed 
-v-essels af 300" O. and jxx*essnjr€?s tx^f-w-een alxoxxf 2 and 
2*2 afTnosj.xlxex*es, flxex*t* -was Ixixf liffle fo clxooso l>e- 
f-weexx flxo olxsei*ved ra^xid rates of x*eaofion -wiflx 
Ixydi-ocax-lxon/o^cyitarexx x*atios of 2:1 and 1:1, xxlflxoxx^^lx 
in eaclx case any exccoss of oxy^^esrx Ixeyond fixe eoxxi- 
xxxolecxxlax* i[>oirfiorx slow-ed do-wn fixe x*afe coxxsidex*aTt>l^ 

< y’r-cxxx.sr. C7Jve’m. -Voc., 36, 603, 1637 ; 1004 ; 3*7, 1232 ; 

X006). 

(3) Tlxe isolafioxx of consideralxle c:|xxaxif if ies of 
aoef aide Hyde- — ^doxxHfless arising f>y intxra-xxxolecxxlax* 
cHanj^e from fixe xxnsfalxle -v-inyl alooHol OH* r OH . OH 

^froxn fixe jxx-odxxcfs of fixe slo-w com Ixxxsf ioxx of 

eflxylene CW- A. Hoxxo axxd If, V. 'Wlxeeler, 3r*r*ex»x-s. 
C7/xsxrx. ^S^oc., 36, 1663-4 5 1 004 ; also I?. S. 'WTxeelear 

and IS, W- Hlaix*, dorc-r. aS'oc, O/xcxx*. JT^xd., 303*X* ; 1022 j 

and 61, 87, anct 416T ; 1023) accords mxxdx Ixeffer 

-wiflx fixe * Ixydroxcylaf ion ’ flxarx -wiflx a fxeroxiida- 
fion * -v-iewT of fixe jxx-ocess. 

(4) TTlxe jxersisferxf fox-mafion ixx all oxxr * IxtxIIx 

excjxerimexxfs ’ (^-'«^-) ■wiflx meflxane, efixaxxe, eflxyleixe. 

axxd acetylene <in all of -wlxxolx fox*malde>xyde -w-as ipx-o- 
dxxcod infermediaf ely ) of lar^o qxxanf if ies of oarlxoxx 
dloxcide simxxlfaneoxxsly -wiflx carlxoxxio oxcxde axxd 
^feaxxx. %,Th 'U9fh4,cs3h, ot^sot%*;teZ'y jxr-ecZxicded its 

aarisixxj^ ei fixer l>y flie direct oxidation of carlxozxio 
oxide, or Ixy JES^ mferaofion wrifH. steam, eoxxld nof Txe 
ea*tplaSned except oxx fixe sxxpposlfion of its Ixa-vxxx^ 
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Ar’isorv by t/li© oxidLa,t>iorx of t^ho ii:it.ei'3rja^o€lio.t>o forruxetlclo- 
liydo ii:i ‘ byclro^xiylefctiion ’ t>bt:is : 
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CO H- HaO Oc5a + X4^aO. 

(S) Xn. ©3c peril »JOiit>s vipon fcb© e?>cplosive oom'fc>ost5ioJl^ 
of olofinoR it "wo-m fooncj tbestt, 'wlxoro^s 'wlion any oxio 
of tijOR© ©acamiried is ©xcplodod 'vw»iti* ojscy^on in tlxo 

x'atio C„Ha« tbor© is no s©\>apX*ation of oax'bon, and 

l>nt* littil© (if any) format-ion of stoam, tli© prodncts 
oonsistin^ almost oxxtiroly of oarbonic oxcid© and o>cy- 
l^on, as tboxxi^rli. produced by tlic tborznal deconz position 
of formaldobyde, y^t- 'tAfitJj, tj. rrhcyrG Zi'rrv'itGdt, axA/jt'fiZy of 
oapyffesn^, botb caibon and stt!>am arise sinznl-tarxcotxsly 
and in rjnantity (^V. -A.. IXono atzd «T. iXz'un^rnan, 

Gh^n't. aS'oc-, 89, 860-GS2 ; 190G, 'wbert^ tHc nzattcr is 

fnlly discxissed). Xixdoo<.i, in all snclz cases, tbe facts 

compel ns to r*ej;?ai*d tbe x*atio 0„I-rs.„ \ 'wbiclx 

(excep>t in tbe case of etliylene) is 'r^ot tlie c»< 4 tiimole- 
cnlar, as bcin#^ cz*itical izz sox no dcej> sexxs«?. Accsorciing 
to nxy viow", it I'ejxresexxts tbe sta,#a:e at vrbiclx, from, a 
‘ bydroxcylated * xnoleculo C„XX*j(OXi ),*, sxiccessiv'o ‘ for- 
maldebyde ^ronps ' nzay l>e eiimizzated axxd decoxn- 

posed into CO -f- XX^ (>-CXi . 0X1 CXlgO — ^ CO f 11*) 

"witliont any brealcin#af down at a l&as ‘ liy<li*oxylated * 
sta^e, 'W'liicli -woixld (arxd actnally does) occur, xvitlx 
simnltanooxis prcxlnction of carboix an<i steaixx, -wben 
tbe oacy^on-snjjply is reduced below tbe I'atio refex*ro<l 
to ; and anyone carefully studyixxK suclx facts witli 
axr open, ixxind w'^ill, I tliink, realise bo'w incoTn}>atible 
tbey are w'itb a ‘ pez*o>cidation * view of tbc^ xnxxtt-er. 

(6) X>uring tbe ctxnrse of tbe esc xxeri men ts recently 
carried out by X3r. I>. X""- A^. X’ownencJ in my laboratoxy 
on tbo excplosion of metliane w'itli up to its ovsm 
volun»e of oacyfyen at initial j>i’essur<*'» up to 160 atmos- 
pberes (JProo. Itoy, A, XX6, e3T-«03 ; 1027) — in. 

wbicb tbo beXtaviouirs of mixcttires GCXX^ -f- 20*, 2CXI^ -i- 
O*, 30X1^ 20*, 4:CH* -+- 30* and CH* -+ O* on. o:x:i>losioi:x 

at varymjc; initial pi*essur©s -were very tliorougbly 

escamined a serias of sigixificant obseivations were 

xnade ro^ardin^^ tbe ratios of stecmx foxTination to tbe 
o>cygen cont«.?rxts of tbe rrxixc: tuxes, -wliicb, -wbile in 
accordance witb tbe ‘ bydroxylation,* -woxxld be mucb 
xxiore diQicxxlt to account for by a * peroxidatioix ’ theory . 

(7) *X';be cbief difficulty confr*onting tlie * bydroxy- 
lation * tfieory durin/^ tbo earlier staj^es of our researcbes 
wras our faibire to isolate aix alcobol fi’om tbe ixxter- 
mediate products of tXie oxidation of a paraffin sucb 
as etXiane j it dixninisbed in -weii^lit wbeix. it -was foun<l 
(W« Xlone and W. X2. btockin^s, 'J^r-ciThs. GH&m.. t^oc.^ 
86, 722-6 ; 1004t> tbat, xxxxder tbe experimental coxidi- 

X^ioxxs, etbyl alcobol is oxidisecl muclx more rapidly 
tban etbane j axxd it became more and xnore slxadowy 
as tlie expexlxnents referred to iix paragraphs ( 1 ) and 
<2) pz'oi^xMassed. Ixx a receipt paper by IVl. Htaxxislas 
X*anda, “ Sxxr la conxbustion lento des Ixydrocavbons ” 
X88, 680 ; 1028), tbe x'osults of 

expox'iments are described in wbicb tbe slow- oxida- 
tioix <at 280*^ — 300*^ of tbe vapours of lic|uid pax*affbx 

liydx'ooarboxxs was studied wltb tbe view- to discrimin- 
ating: between tbe * bydroxylation ’ and ‘ peroxida- 
tion * tbeorios respectively. -A^fter recox-ding tbe 
isolation in ci^xxantity of Xxotb alcobols aund aldehydes 
from tbe coxrxbustion products, tbe autlxoi- concludes 
as follows : “ X>^s ^ pr^isent les rt'-^sultats quo j’ai 

obtenus, x*^suxn^s oi-dessxxs, constituent la prerai^r-e 
d^xnonsti’ation exp^rixnentale de Inexactitude de la 
mani^re de voir de IXone sur la coxrnbustion lento des 
hydrocarbixres. ISles recbercbes mnont,,M^in effet pexrmis 
d isoler et d’identifier les alcools et aldehydes dont=^Xa 
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presence indique aixxsi nettexnent le processxxs de 
1 n oxy dation .** 

In dixrecting attention t<o tbe foregoing well-estab- 
lished facts, X would x-epeat tbat, wXxile not denyixxg 
tbe possibility of soxxxe small ‘ peroxide ’ forxnatioxx 
oocxxrx'ing in tbe px*e-fiaxne j>eriocl during tbe compres- 
sioxi stroke of a petrol-air engine, atx<l thus causing 
*■ JkTxoclcing,’ 1 still bold tbat norxnally, arxd for tbe 
xnost part, the coTnl>ustioxx px*o<^ess is essentially one 
of ‘ bydroxylation * axxd not ‘ peroxi<latioxx Hever- 
tbeless, as is said on f>. 377 of Xlono and Townond’s 

I’laxxxe and C.'Ionxbustion ixx Oases,” ” Tbe tw-o view^s 
are, bo-wevex*, not mutually exclusive, and xnay 
perhaps be sixjxplexxientary ; for oxxly a vexy rasb or 
dognxatic person would xxowadays assert that every 
collisioxx. b€?.tweexx bydrocax'boxi axxd oxygexx xnolecialcss 
(ox* oxygt^n atonxs) must always liave ]^>i-ecisely the 
saxne result as i-egards tbx^ particxxlar ^ oxygenated * 
xnoleculo initixxlly |xro<lux*=o<l.n'’ AVTi.x.i atvt A., lioisric. 

Imperial Oollege of f^cience, 
ll*ondon, duly 17. 

X^affcox?*. lioi^xc’s suxnmxxry of tbo facts ixx support of 
tbe bydroxylation tlx«ioxy of Ijydrooarbon cioxnbixstion 
will be apj>i*eciated l>y all A^^bo aro intex'osted in tlie 
subject- Am Trof. J3one notices, X have not been 
explicitly ixx favour eitikex* of |:>eroxidatioix or bydroxyla- 
tion. Tbe exporimeixtal tsvidexxce does not seem to 
rrxo tx> rttle otxt oit-lier pi*ocioss ct>mplet<sly- Once x-e- 
actioix has been set goixig boxnogeixeoxxsly , it ma^-^ 
proceed by a variety of paths. Kiit 'ittit'io.lly ^ tlxer<» 
xnxist be soxxie process more j>robable tban another, 
and tbe c|uestioix is, Wlxti-I. is tbat process ? Ts tbe 
prirxxary step to inA''olvc=' dissociatioix of tbe oxygen 
nrxolecule, as seexns to be dcirnaixclcd if tb<* fox'xxiatioxx of 
a single OXX gi*ouj> first oc€.5urs ? 

The XXI ain conclusiorx from tlie behaviour of azxti - 
knocks is that a chain reactioxx mecliaixisxxx is set uj> 
depexxdixxg on the fox-xxxatioxx. of some activ-e product 
wbicb propagates tb<^ c-liain axxd w^bicb is dosti’-oyed by 
tbe ‘ inlxibitor * (axxd also by tlie w'alls of tbo 

vessel). Tbe Ixelxaviour of ‘ antiknocks ’ and “ px'o- 
knocks * is soxnewbat easiox* to xmderstaxxd if tbe first 
step in tbe corribustioxx process is tbe incorpox’ation of 
a suflxciontly active oxygexx moJeculti w-itb tbe bydro- 
carboKX xnoleoule (thereby fox*xixing -wbat nxay be 
toxmxed a ‘ t^^jmporai'y yxeroxido *), tb© active products 
formed by j-eorganisation or decoxxxposi tioxx of tbe 
compound being able to continue tbe x-eaction chain. 
It xnigbt also be held tlxat more tbaix tw-'o active 
molecules nxust coxne together as a fix’s t step in the 
reaction process. Tbat v-iew is preforz'ed in tlxe case 
of Ixydrogen and oxygexx by XXinsbelw-ood axxd Oiibson 
(I*roo. jfioy. H9, 691 ; 1918), rather tixan tbe 

colJisioxx of a sixxgle hydrogen molecxile with axx 
O'xysetrk xnoleoxile. 

f^ueb processes as these do not involve dissociation 
of oxygen and liberation of a free oxygen atom, and 
coxxld presixmably occur more readily tban px’ocesses 
involving dissociation. However, it must not be 
ovex’lookod tbat tbe prelinxinary activation xxxay not 

be simply thermal hydrogen and oxygen, for example, 

do not readily ignite unless traces of water are present 

^and a small number of active oenti>€ss (possibly 

oxygen atoxns produced at tbe surface of tbe vessel) 
xnay be essential to initiate tbe reaction, as S^menofl 
c;on eludes in tbe case of tbe oxidation of pbospbox^us 
f. 48, 109 ; 1927). I^urtber work is n€!»eded 

to elucidate tbe nature of those initial bapjfkenxngs for 
tXxe hydrocarbons, but tbe subs«»<iuent oonsex^^uenewEMS, ft 
seems to me, are largely oovexed 1:^ the h^rdroxylktlon 
theory and tbe work which I*rof . Hone did in thc^ driat 
years of the century. A- HokJaqwciwr. 

Olarexxdon laboratory, Oxford. , , . 
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T . nrtM *X^itiM>JL«ana. -OaMoS* HlaWiM**. 

‘StTwcw fiine a««XHrt»aa(|» «n«rtlygi«i of 4 >Im» bftao-^sproozi. 
tfc£A»eu£dLvvxx:^ 'l>«ia^’dUstiv aftiiiur'ijCH^ -Is^o «uko <9e^ 

!2EX2t^ 31 4Bi4bMst«3r«bO^ JkusMS txow 

x^cMSboliK^^I |poii3.t» w^ldLetiro lt> iA j^ofloeill^te ±ho €lxr«hw c»«art>ak£zx 

ootaoLOl^Miozicei vi»mvK'*3Uucxs5 acx%£>l4»o\i.to arcM^jpoimalblo 

ifor* ib3:k€» xrcM^Liciribioxi. o€ tiJ&oc»o *X*^49nsio ooiaLoliJusiojEi.ei 

mat^ 1;>«hs»oc3. €xtx «b oomL2>lo4i>o x>'«»3rifilC3«».t>ioz3. of ‘tOKo oonal^ixi^o 
tiioKk, jparimketiolo, Tjusiin.fi: soxno 3I£»00 lines xnocwsouroci. in flro 
ts^sx^oo 0-0* 1-0* nncl 0-1 <XX 6107* 4066* fin<l 

JBSiatpolk l^and oonsist^s of 'fclri'oe JR nnd tlbir^e JF* lc»jr«fcnoliLO«. 
T371%efio m±:x series nr-e nencrl^r, l>nt:> not# escaot^l^r* ]p£ur£bl]el* 
BM> t>%knt> tlrey^ mre oont^innckll^y’ carossingr end ro-csarossin^ 
one e^not>liejr. X>ne t>o t>lTis fnot>* Almost# a mAjorit.^ cn 
All xnoAsnmd lines Are l^lends* And t#lrns Itas jrnAde oot>ljL 
t#lze eam]pirioAl And t^lre t-freoret^ioAl AnAl^rsis nnirsnAll^^ 
diOBonlt#. Oood t^aIhos for flie t>T*inle ori^dn. luAve not> 
AS yet^ l>een ol>t>aaned, l>nt> fire tlnreo A/sods ojf t>lTe 0-0 1:>And 
lie At# AjpjjprosLmAtely 10340* 10347* And 10340 
'T’H.ese 'will l>e denoted as tlio «»* 6, And c IreAds resi>eoti- 
ively. Xn t#lTe OAse of tire And -R* lorAnolxes* tire 

resnltinj^ rotA't.ionAl energy fTmotions fnlfil C|^n.Ant#it>A- 
tl'vely t-lio eacj>eoted relAtiorrs fcet'ween rotAt#lonAl Axi.d 
Aril>x*AtionAl energy oonstAxiits, And Aocordingly one 
csktzx ofcfctAin from tlxose fnsT.ot#ion.s -very tmst-wortlay 
■vAlnes of t#lro monren't# of inertiA- Tire functions 
for tire otlier t-wo xnexnliers of tire tri]plet eac- 
lniV»lt smAll j>ositive And negAtive de'vlAtions re- 

sj>ect#ively from tire ocjxected tlneozetioAl relAtions* 
And tlneso dcv-lAtions liAve not yet l>een sAtisf Actorily 
e3Cp>lAin od - 

'riiore is no donfc>t tlx At tliis loAxxd system is due 
to An oxcide of titAnium, Anri our eArlier vilxrAtionAl 
Azislysis iXoo. cit-> sliow€*d tliAt it is due to a diAtomic 
xnoleotde. X^lne noTJv AdditionAl f ACt tliAt tiro indi.'viduAl 
l>Ands IxArre a trif>let structure is i>rAotioAlly certAin 
jproof tliAt tlrey Are due to a molecule w'itlr An cxj'cn 
nujmtrer of electrons. XXenoe tlrey must l>e due to 

mo rAtlrer tl&An to T*iO'* . 

Xt is not ipossilrle to CArry Any of tire series w'itlrin 
At>ont ^'wen ty lines of tlie origin* due to tlie dose 
spAoing Asrd o'V'erlA;pf>ing of All series in tliAt region. 
Xlenco oire OAnnot SAy defi.nitely tliAt no ^ Irrawnolres 
Are fr resent. i^ut %jr tfiey occur* tlicy must t^e very 
sliort And 'weAlc. Xt is tlrerefore very nrolxAlrle tliAt 
tlieso tiAnds Are due to a »JF* — •JP transition <liXs:e tire 
dwAn Irends)* rAtlreir tlrsn to — »dP# or "JR — If 

'X'rO is similsr to <X>, tire normAl level slrorrld l>e ^JSf, 
And on tlTAt seffUtrrption tire lower level of tlrese 
titAnium Irsncte $M e*r esro»^ecf level of tire *3C*iO 
molecule. 

□Tire VAlues of tire moments of iniertiA for tire 
ujrper end lower levels ere <63-7fl =fc 0-03> >c end 

<61-87 dfc 0-03> X lOf-"^ resx>eotively, corresponding to 
A nudesr sepAr Atio n <r^> of l-'684 x 10“* cm* end 
1-C18 X Upr-* cm. *X*lre vslues of ^ ere Appro:rcixxrs.tely 
tire seme as tlrose fotmd for .AJLO» end ere some 16 
per cent smsller tliArr Irsd Ireerr AxrtioipAted for IMO* 
from A study of tire constAzrts of ottrer similnr mole- 
cules. IQgsaMps tlre^DDiO molecrale seems to l>e esipedslly 

•lire ^SSTSSfiiind systeatns of possilrfy mAjor import- 
Auce in esfjwqiplfe^^ ere tire iSwsn lb»Ands« found in 

And Jiir-4£i#3E^ s tsgs » easd tlrs titAniurn Ire nd s* found 
m JIf -t3^pe gr^Mt prspOudersnee of evidence 

xs xrow lyfauAt .ct^hfr 'faiiM»tids sso dde to a 

trAnsltiou fki ^widle tire etiiovA 

f Acts iseidiAAtHtt. itit 'irr r>.!feen»>w» lasooMds A r e 

g."f- 

never crjbetaar a feet ustusllbs^ 


reducing stmos p faeau* exr^ tire ot fa e r in cur orcidising 
Atmospnere- 'Xne Al>ove conclusions sore in Agree- ' 
ment 'sritlr tlris sssumption. A., Oxmxs'X'V. 

, ii JBt. T- l^rmoA. 

, 13niversity of dslrfomiA* 

'''■r" 4 uly, 7 * 

*X*wd IJpeoture X>emonstrAtions In mxysics. 

< 1 ) Tw-o conducting wires or rods Al>out five feet 
in ^ lexrgtlr Are stretclxed in a 'wedge sir Ape* tire gAp 
l>eing ovre-lrAlf inoJrr At tire Irottom And tlrree-ouArterS 
of An inclr At tire top- Tire upp^r tlrxec f€»et of tire 
wires Are covered 'witlr a glASS tuoe. Xt 

is Vrell IcnOWn tlXAt if An inductidxX coil fmmmmmm I 

is ooxmeoted to tire t-wo wires* tire re- 

sultAnt spArlcs 'v%riXl Ire CArried ujr tire .JpA^ 

wires try tire rising ions ; Jrencse tire spArU: 

rvill seexxr to climlr tlie wrires. 'X^lren IJ'l 

tire spArlc reAolres tiro top of tire glAss di W 

tulre, tire ions go out of tire end* so jtX 

tlrAt tire spArlc Iregixrs AgAxn At tire T| 

Irottoxn. Xf now' tlic top of tire glAss I I 

tulre is tiglrtly corked, tlie so Ark wrlren | I 

it entejira tire -tulro 'will trAvel more J II 

slo-wly tlrAxi Along tire lower pArt of tire 

wfres* And 'wlren it xeAolres tire cork* a 

lAyer of ions 'will stAy tlrere, so tlrAt 

tire spArk* insteed of returning to tire »*xs. X. 

Irottom, 'will rerrxsdn Just 'under tire 

cork. Witlr tire cork removed* sn Air IrlAst do’wn tire 
tulre 'Will eitlrer prevent tire spArk from olimlring or 
w-ill Irlo'W it do'wn lire W'ires. 

<2) OrAv* in liis Irook OyrostAtios And XtotAtloxuad 
MIotion**’ IxAs descrilred a top 'wlriolr w'lren rocked wfll 
w^Alk in one direction Along two psjTAllel 'wires. V^Tlron 
tire top ro Aclres tire end of tire 'wires* it is neo^aasMEUjy 
to slide it IrAok to its first position. If, Irowever* tire 
top is unlrAlAnced wnltlr a smAll mASS JUdT* tliere -will Ire 
An AverAge up'WArd force during eAoIr Ir elf revolution 
of tire top ox vdue 3-af'v*/frr. Tlris 'will lessen tire 



friction Iretween tfae wxxos end tire top« eo tlmt tire 
t<^ r^piUQl slid^ IrAckwArds on tire vdres* provided tSake 
'wvres Axo ercectly Irox^asontsJt. Vl^e Imve sufcmrvn In^Oope 
4;^fcrAt tlr^ will welk down a peir of inclined wires> 

einee £cricrtion on tire wires wiH stjii£rt end stop 
;^eessiofr* Ttierofore a top xUAy Ire rigged up on 
• ^’i uc i frM ad wtapee as «drOwn in 3 - spadnsit 

ektno<l>ed fiid 'ttrAt is wsP 3 sabove tire udd wslK 

T&O »* . jgbtA spring dsgpronsedr fiio 

I wm teide tnok 
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froTOL ^ t>o C 7 . Tho !£!C\xr£»i:> ^nnroeooji^io 'fco'jpst wlxiola. 
xxE»o cu*«» aJ.’W'et^rc'i c»u.ty ox Ixioo^o . 1 >«bl«urxoe« so 

oo xxxsss noeMdi 1b>o cM^lod io ^pirodlooo t>l::io l:>SiOlcx^sjrd 
xTiovoxTioot/. IR/. O. Oox-'W 3 nx^x-. 

! 1 V 1 . O. X:Xoxl>:£^jb:s . 

X>e>|3s.«rt.Txieja‘t} of 3PJ:orsi<is+ 

T^oiSi:. ’Vix'erioiSi ’CJTattiv'orsitjy. 


Bjrovim Oofojrst^lon Jlaai f ntr^xrjrons&X Cell 'X'lssue . 

lasr A Ixis-toloi^oe.! iovostigcLtioxi. of tilxo iritorroos,! of 
•<>1x0 ro.y (-Zir, ii> Ixhs Ixooo footxcl -feliett; wlxilo ir-lxo 

rrka.Jorit>y of -<> 1 x 0 i^lcucxcis oxixmirxoci oojrrosp»ojx.cl i>o lilxo 
txsocbl closojrij>-fcioix of o.o oclix-o-yollow IxocJLy, s> xxxiooT'it.y 
slxoxAT a. Ixro'W'ix. ooloara-fciorx ajxjxaroxx-fcly doo to xoolaxxirx 
oigixkoo'fc. * 1 x 1 -fclio yollow ^laAXX*3Lm -felxo lixxixi lias tioori 
foxixicS -to l>o oonfixicsd -fco f-lio oolls of flio loliixlos 'w'liioli 
ooxxii>o«o -fc-lio origan, Ixo-fc ixi t-lio lii-ow'xi ^laxirls a oori-* 
sicloxralilo j>3r-o^ox't>ioxi of -tilio li^ixi lios iri -tlio iTit>oi*lol>olair 
lk>looc 5 L->s 2 >aoos. Tlio i>liot/OxrAiojrogx*ai>li 1 ) talcori 
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fxroxxi a Kl«ux.<ir Tpxoiparoci Mlax-oliis* moflioci. slio’ves ^liis 

qoit^o oloarly. Tlio lilaolc xxiassos of osmioa-fcod lii>ixi 
olfcxvioosly lio ^o'b-'wooxi -t-lio loliiilos, Tlio ajxjpoaaraxioos 
sxi@^ost> vojry s-i>zroxi^ly tlia-fc -felio lt>jrox«m ^laxids i?«!"lioxi 
Uxod ’woipo ao-fcivoly soox*ot)iTig lijpxri ixit>o tilio l>lood. 
*X*itio xrolaf^ioo 'l>o,t>'v»rooxi ]lj|>ixi soox*otrioxi and xnolaxiin 
fO yarn a&fcioni is jutrolialily si^xiifioautv. 

TTliO .x*«»snlt»si otit^ainod oonfixTm eax*liox* i^v'or’lc dono on 
t>lio. xralxlxxrb dixrdns HI 20 af. f>lio 3PIiysiology IDojE>airtmont> 
; of iblno XJnirV'Oxsiifc-y of A,l>ordoon- 

A ^dsaEXloxlSt/X*ai>ioxx of t>lio -wox-lc is l>oin^ ax*x*axxj^od fox* 
•tJbio xneotiin^ of, -fclxe Society foir EJacjioxrimontal Kiolo^y 
sat# in So;ipt>oxnl>or’» and a full account is m 

liXNBti^Sur'iBktlxMaL fox? pnlilioation. 

' ; ' ' , s ‘ c': ‘ A-x^x^aist 

'*3riio X^a'&OJ?atoxy • 

^Oitad^^l 3E»lyTnontli, 

K •jifnly" , a 3. 


nriie 'Oarlij^tn 'and ' 3F*xrojgL«*ess of Sdanlcind. 

Xxsr tlio axrtiolo nndox tlxo .alio-v^o title in JN' jUXtoxus of 
July 21, X am accnsod -liy tlie 'wxriter “* J- It,** of 
igpi.oxix3^ a lijroad 1>ioloigioal |>xinci.|>le,** i>i?esximal>iy 
l>eoanse I was caxrefxxL not to odnfnse' tlio oxinoijpla of 
oonvergient e'volntion **, , witlx ^ Wild . .:i^|^aoxies , of 
sjpdntaneoiis generation.** ‘Vet in tloie neact^ 

’ Sitetitenoe tlie antlioxr of tlie adxnon4'|biozi . sojnowObat 
inconsec^iiently adds z TE 71 ie fxxAal scientific cjdLteriioxx 
.fXmtwsrt l>e * I»j?ovo all tliinc^,* ^ 


X ilkacX luatpecX. fey <Xg» 1 ing xri. xny SSxucley AXezxioinakl 

.X.«eot\xre witli tlie liistory of liioloaioal and otlrmolo^^oal 
tlioorles I arni^lit ascoroise snoli e$esnexpts of confusion. 
I^or* X xnade it clear tliat tlie etlxnoJogiioai ^og^xna of tlie 
** indejiendLent devrelonment of cnltnre ** was utterly 
different froxn tlie laioloj^oal jpxrincdiile of oonvergfence, 
and wsus in fact a stxrvival of tne jim-lSrewtonian. tyi>e Of 
scliolasticism, wlAioli led men astray nreoisely lieoanse 
it did not insist njion tlie x»^i^xiclj>le ** JProAre all tliinigs.**' 

C. :E 3 x-x.iotr S 3 Mcxrx*n. 

University Collegfe, 

UoAidon, 


TxxjKaEi is no analo^gy l>e tween tlie idea tliat in 
similar ciroimxstances similar customs and inventions 
may liave arisen and tlie tiisexedited liiolo^fical tlieory 
of s|ion taneo Ais i^exieration , fox“ at wliatever staj^e of 
Immaxi devolojixiAOnt different communities, as tliey 
ax*e Imoivn to ns, may lAave left tlie main stoclc, tliey 
already liad lieliind tliem a vast t>aclxgro\jnd of 
common eicp>eriexAces, of mental and social develo^nnent, 
tlie liasis of tlieSr fnrtlier jpx'oppress. O ran ted tliafit as 
an etlinoloi^ical doyenne, tlie similarity tlieo 3 ry lias lieen 
a tiad master, tliere seems to lie no * reason ">^113' in its 
jirojier filace it slionld not l>e a ^ood servant, and onr 
jirotest w^as against tlie xianger of treating? as non- 
oicistent tlie common l>aolc.|gronnd of li-nmanity and all 
tliat it imjilies- «T- X<, 


XTlxe Xnetalillity of a A^ox*t:ex<-Ro'V«r . 

X*!? xvas sliown l>y von IKIiimiiin in a w'cll-lcxio’w’^n jiajier 
tliat a single roiv of vortices eqinally sjpacod and all 
rotating- in tlie same sense is nnstalile ; lint tlie con- 
stmetive consecinonces of tliis result seem to liave 
received less attention tlian tlie destructive ones. It 
is sliowm tliat a distnr fiance of tlie jiat-tem increases 
witli time lilxe ; X is greatest wrlien tlie clis}ilaoe> 

merits of coxisecntive vortices are equal and ojijiosite 
<X-aml>. *• Hydrod 3 imamics,” Stli edition, jp, 200, equa- 
tion 12>. Hence tlie tyjie of disturliance tliat develo^ie 
most rajpicUy is one tliat tends to separate tlie roiv into 
tivo rows, consecutive vox^ices going into different 
ro-ws- 

ISfo-w -wlien a streaxn is olbistruoted l>y an olistaole 
projecting into it, tlie free stx*eaxn .line at tlie edge of 
tlie -walxe degenera-tes into a row' of eddies all of tlie 
same sense, and tliis can lie seen to separate in tlie 
Just indicated. &ome of tlie eddies axe deviated 
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into tlie xnain stream and swept away in it, wltile tiue 
otliors enter tlie dead water, wliere tliey produtM^ a 
circulation witli a revexee current near tne lieundeijey 
(JEfig, 1 ). *X*lie reverse current often noticed lieliind tiro 
wind screen of a motor ear, Isielxind an olaatac^e at tlia 
edge of a stream,^ or on tlie lee aide of a is tlrmi 

Ciualitscti’vely^ eatxulxcalcile, ' 

Bt. Jolxn*e Oolleape, 

Cjaaaptl>rid«;^* " ' 
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. E. O. O. O.B,E. 

T' J~^;BCE3K.3K ie jxo ^parooe^os -^i'fcliLixaL t*ix« ocKadSbri^ofii of 
^ oiioaiaifirtiary -wlaiola. i« of gprecbtioir ix^feireeti/ a«ziL<:} 

' f z3Ei^OJrt>fibaci.oo t^HsLix fla4a.t> f»3r i^OLoetojs of 'wliioJbL t>li.o 
3 pl$bn.i> f oocL on. w^fa-ioli its ll£o eund ^irowi^la. 

<fo]ponal. TliJLs dfooci ooxxsists of stcbxola ei,nx3. sti^fiLirs. 
toi^tiiotr ^prounod nndor tHo ^orkecrctl xxa.zne of ca»jrTao- 
. jbr^rdjrtibtos, ctno of ooz*t>a.ixiL nitoo^^n-^oontcft.ltxin^ ooxn* 
^onxxds ][kno'wn. aus ]p]:*ot>csins. TCHo mebtoj^ickl from 
. 'wfiioli tlxo nla^nt staurts is oci,rl>oxxio SLoid, ox* at solntioxx 
- of oa-rfeoxx dioxide*, ^c^rlxiclx it oixtedns from t>Ho a»ir, in 
-wisi/tox* "W-lxicliL it ol:>te^irLS tlxroviglx its roots from tlxo 
soil. Erom tlxis snl>sta»xico «i.lono tlio j^lant is a,t>le to 
I>i?ej>«tro its snjx^ly of osrl>olxydrcbtes, etnd it is tme> to 
sa^^r tlxat tlxis olxemioal j>jrooess is tHe fundamental 
Ixasis of tbe xvlxole of terrestrial life, Tlxis may truly 
l>e asserted Ixeoause tlxe j>roduction of tlie i>roteins is 
very closely associated xv^itH it and tlxe initial sta^e 
is comnion to tlie tvro. 

Tlxe foririatioxx of carlxoliy dr a tes fronx carlxonio 
acid Aviieix exoressed l>y a clxcmical ec| nation looks 
sinxjxle enoxif^ri. Tlx ere is xx«> do\xl>t tlxat tlxe first 
X>rocluct of tlie jprocess tlxat can l>e reco^^nised ixx tlxe 
jxiant is a simj>le sn^^ar, and tlius tlxe ec^uatioxx carx l>e 
-written 

€3WaOOa = CiO^ 

w'liore tlxe simj>le carlxoliydrate is eitlxer glucose or 
fructose. Tliese sinx'(»le su|i;ars undergo coxxdensa- 
tioix irixmediately tlxey are formed to give cane sugar 
or one of tlxe starolies, ami tlxese clianges can readily 
l>e vrx*itten as simjxle cliemioal eq^uations. 

Tlxe meclianism l>y means of w^liicli tlxe jxlant 
aclxieves tlxe syntHesis of tlxese compounds 

from oarlxonic acid lias long Ixeeix a nxystery to 
clxomists and to Ixotaxxis-ts . It is know'n tlxat tlxe 
agency xxsed l>y tlxe plaxxt to effect its nur*pose is 
suxxliglxt, and tlx us tlxe -term * plxotosyntlxesis ^ Ixas 
Ixeexx applied to tlxe operation. It is also known 
tlxat tlxe plaxxt makes xise of certain pigments, sxxclx 
as olxloropixyli, and it is -to tlxese tlxat tlxe colour of 
tlxe leaves is due. Tlxe nxystery of it all lay in tlxe 
fact tlxat no one knew vrlxat actually takes place, 

■ and, indeed, tlxe more olxemists curxd Ixotanists exc- 
plored, tlxe more puzzling dLid tlxe prolxlem seem 
. to l>e. 

l^csrlxaps tlxe mc^t puzzling fact of all is tlxat tlxe 
plant only makes use of swxliglxt, w^lxen all ouir 
previous know^ledge of liglxt inactions leads us -fco 
Relieve tlxat sublx liglxt is q|uite inoapakle of induoinig 
' pkotosyntlxesis.. Tlxis may readily fee understood if 
tlxe a3ac|.oxxnt of energy involved in tlxe syntlxesis is 
con^dered. . ICt Ixas feeen proved eacpeariLmentally 
tlxat in order to syntlxesise one gram molecule <180 
gram4> fi^t^cose or fructose, tfeere must fee supplied 
.to tlxe cxarfeoixio acid a xnininxunx quantity of energy 
equal to 073,800 calories.. " 'W'lxllst it is knowm tlxat 
tlxe plant .saxaxxages. in some way to afesorfe tlxe 
necessary eabergy in tlxe.fomx of liglxt » tlxe plxyaicist 
tells us tnat it cannot afesorfe directly’ enou^^ enersg^ 
from suxxliglxt; 'Tlxixs pkotosyntixeais ’ can fee 

ferouglxt afeont fey red lig^t tlxe .-wave--leanigt3x€lOO/«/A 

30 ^, ; ■■ ^ '' ' ■ ■ • '' ' 


XJnivermty of Liverpool. 

wlxen. tlxe energy directly afesorfeed can only fee* 
300,000 Calories, wlxiblx is far feelow tlxe minimum 
. quantity xeqxxired. ^ ' 

Tlxe exdperienoe gained from tlxe ordinary reao-tions 
of pfeotoolxemistry leads to tlxe feelief tlxat if it is 
required to_ convert carfeonic acid 'into sugars fey 
means of liglxt alone, it xvill fee necessary to xxse 
ultra-violet liglxt w^lxiclx is afesorfeed^ carfeonic 

acid, tlxat is to say, liglxt of xvave-lengtlx 2JIO It 

is ofevious from tfeis tlxat some unkno-wn factor is * 
operating in vital plxotosyxxtlxesis. 

In any endeavour to elucidate tlxe nxystery, it is 
evident tlxat tlxe first line of inquiry must fee to 
stxxdy tlxe action of tlxe slxort w'ave ultra-violet liglxt 
upon carfeonic acid. Tlxis w^as first investigated fey 
IWCoore and 'Wefester in 1813, w^lxo fouxxd no evidence 
of any reaction taking place. Tlxey foxxnd, Ixow- 
ever, tlxat in tlxe presence of certain catalysts, sucJbx 
as colloidal iron Ixydroacide, small quantities of 
formaldelxyde wrere prodxxoed. Since tlxese results 
appeared to l>e at variance w-itlx general excperience 
ixx plxotoclxerrxical investigations, tlxey w’ere again 
excam ined sorxxe years later in Tiivexpool, and it was 
tlxen fouxxd tliat w'lxen a streaxn of carfeon dixcoide 
-was passed tlxrouglx w-ater irradiated fey tlxe light 
froxn a quartz mere uxy lamp, small quantities of 
formaldelxyde were prodixoed. This result seemed 
to fee very satisfactory, since the formaldehyde 
could fee looked upon as an intermediate stage on 
the xvay to carfeohydrates, especially in view of the 
fact that MIoore and W^efester had proved that 
formaldehyde was oonvex’ted fey light Into sufe^ 
stances -with pro^peirties similar to the simple sugaxis. 

Our ofesexvatxons w-exre oritioxsed fey JPorter and 
Itamsperger, wrho stated that if rigid precautions^ 
were taken -to guard against the presence of every 
trace of xmixuirity, no formaldehyde was produced. 
The suggestiorx was implied fey them that the origin 
of the formaldehy de- was to fee found some un- 
kno-wn impurity. There is, however, an alterna- 
tive possifeility, and one wrhioh is more in keepixxg 
with the known facts of the zxatural photosynthesis , 
in the li-vixxg leaf. There is no doufet that in this 
reaction the carfeonic acid is converted directly into 
oarfeohydra-les and that f ormaldehyde sa such is not 
produced, and it seemed -fehat the most profeafele . 
excjplanataon of the discrepancy feetwocn our . results ^ 
and those of EoTter and jEtamsp^^ger Was that the 
action of the xxltra-violet light is to ' estafelish" -a 
photo -ohemioal equiliferium, 

which reverts to carfeonic acid,, again ih the dbwk*'' 
In the presence of oxcidisafele impurities a sasxalX 
amount of carfeohydrates will fee formed, -whiesh will 
fee photoohexnioally decomposed - -to formLaldehyde. 
This 'decomposition of all -the carfeohydrates fey 
means o^f ultra-violet li^d>^t is y^^ell known. 

There is no need to give here the details the 
.esperiments ywhioh wero oarried out to test this 
t gaqd.’it ^s «n£Boiexxt a«iy that boncduslve proof' 
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wa,s ol>'b«tli3.ec]. of x^ocklx’t^ of Isi^kO j; 

is -fco sa.y , oa^'l>€>33L37^clx;o»iboist ’V^O^ro f o:emjt£ ibo l>o ■ptiroeioxi.i^ iio 
t>l:io solvit^ioxx diuirlxiL^ lirirari^ l>j$r 

£i.x:Ld i;la.oy vgi> TO«li o<f AToac^r oifisor- i^lio In’o^diAtiioia 

*Xl3Lis igCL'vo^.'ULS driy omoo d 8:t>dxffixi4^' 3g>oiiX't>, l>ooauuse it; 
3€3oz3c3ls oviciotii^ tf&dti if d t?yaap*3ctlo»» Inox-gdrilo xrodlvLoixx^ 
£^oxxt; *woire d<iidod t>o 't^li.o solutdoo., €3fiu]rl>oli:3r<iircbt;os 
sHoulci l>o fonooci ija. qo-BunLijitty". o». oac^osoro -feo tslxo 
'ult;x*d>'vi.oXot> li^l3i.1>. BoOix d xrodiioizx^ d^ori.t> is fexrrous 
'l>ioctT''k»oxxdt>o» d3ti.<i ^xrodt> Ixo^os ^cv-ox-o x’diseci 'v^ixoxx i1> 
^wds fox&zxd t^iidt; d sdtxxx'dtod solutioxx of fHis ooxxn** 
X>oixzxd, 'wixiolx '^ds ooxiaLi>lot;oly' oolourfoss ^velxoxi. ]pxo- 
;jpdrod, ^d^e d oo^pioixs d-fco of foirric oscide on. 

osciposuro t;o 'uli>xrd -triolet; Xi> 'W^dS e^vXdoxxt; t>]3.dt> 

tXiLO oxiddtvioxx -fcoolsc j>ldOo l^y rodsoxi of t>lio 03cygoi:x irx 
tfHo odxrlxolxydirdto oqxxililxriiiixi. in. dooorddnco 'W'iflx 
t>lio o<3_ndt>ion. 

< 11003)3 -4- Oa «= SX^OaOa -4- frUaO -I- SOOa, 

dnd ixxdood it> -wds fomnd flxdt> on ovdjxord'fcion of 
o^cjposod solni^ion d sixnple su^dir 'W'ds oi>f dinod. Tlxo 

q^ndn-tity i>rodia.cod ^wds vory^ disdppoint>in|^ dnd fdr 
loss t;lxdn tv^ss dni>ioipdi>ed^ dnd tXxo oonolnsion -i^ds 
fox-oed n^on xxs 'tlxdt/ some nxxkno'wm fdofox* T^c^ds 
-tdldn^ X^dx*t> in i>lxo px*ooos8. 

Xlxxx-in^ xndny nnsncooesf nl endodvonrs t>o ixnj^T-ovo 
tflxo yieJ-d of flxo cdx-l>ol3Lydjrd'tes, it; ‘W'ss noficed t;lxdt> 
t>lxo fonrio oxide no-fc jxxrodncod in flxo Ixody of “felxo 

solni>ion, ‘fcnx'fc only on fixe ^vi^dlls of flxo <g|ndxrtz oont-din- 
in^ vessels dnd on t/lio sncf doo of t>lxo ixron xrods used 
<?o mdko tiHo l>iodirl>oxxdt>o. This led ns to snejxoot 
t>Hdt the snxrf doo 'Wds d dotomni nlng f ootox*, dnd nro dt 
onoo olxdn^od the exjxerixnentdl method so ds to in-< 
oxodse the smrfdce ds xnnch ds possible. Tn oxrder- to 
seonxre this d snspexision of pxure dlnxnixiinxn jxoTvdexr 
in -wrdtex:, mdintdined by- d stxredm of cdrbon dioxide, 
-Wds exposed to ixltird- 'violet li^ht. Xnoxredsed ydelds 
of odirbohydardtes 'wexe dt once obtdined, bnt It 'Wds 
cdso f oond thdt the best yields 'wex*e obtdined '^hen 
the dlnnaixiinxn po'wdex' hdd been dllo'wed to oodt 
itself -with hydroxide by xexndinixi^ in oontaot with 
. the wdter before the exposnre to li^ht. This Idtter 
'obseiaydtipA . ^exry mdteridlly ohdn^ed onr ideds, 
sirme ft estdbliehed the f dot thdt the snxf doe pheno- 
menodn is of for ^redter ixnportdxxoe thdn the redncing^ 

’ dcartion, dzijd indeed raised the q^nestion ds to -whether 
the idtter. pldys dny rdle dt dll in the process. 

Xn^ cxrder. nndlly to decide this question, dn 
dqneons snspeonsiozi of pure and freshly prepared 
dlnanininzh hyfXroxlde, mdintdixied by a stream of 
earbon dioxide, -was exposed to tiltrd--violet li^ht. 
There was obtained after hltration and e-crAporation 
, of the solution 'a quantity of carbohydrates equal iy» 
weight to t hat produced when aluminium powder 
w^ds used. ' This oonolueiyely pro-v^ed the funda^** 
nxental si^nidcanoe cxf the rble played by the surface, 
and at the saxne time the xr^^ducxn^ aotio^n -was f ound 
to be entirely unnecessary. Xdenfical results -were 
obtained with other 2 >owders, snoh as alunxiniuxn^ 
xinc, and magnesixtxn oarbonates. ,:.v /t; 

Xhpixm the course of thes e eix perinxentl^it occurred 
to hne of my students <X>r- th^ if 

■.^^een powder -were used in place of 'i^e white ones ' 
the' ]|]^citoeqsrhi^este taae place in -p-isifea e llj gb 

r. :1parol'3M5r. ' ' .:v 


the fifteen oolonr bein^ su^fipiMted by the 4 g;reen colour 
of the plant-3^^«nent ohloa^plaicyll. This was found 
actually to be the case, since a suspension of n&chel, 
carbonate m aintained by a stream, of carbon dioxide 
in water, on exposure to the H^ht from an ordinary 
tungsten dlament lamp, ig^a-ve a larger yield of carbo* 
hydrates that any of the white pow^ders in ultra-- 
'Violet llg^ht. 'W'e soon found that thcare w'ae xxo 
especial -virtue in the ^reen coloxxr, and that equally 
^ood results were ^-v-en by pixxh; cobalt carbonate. 

^part from the interest -which accrues from the 
fact that the photos 3 mthesis is thus achie-v^ed in a 
way which show's a real analogy with the natixral 
phenoxnenon, the method -with a coloured surface 
and -visible li^ht has the very material advaxxtage in 
-that the danger of photo- chemical dceom position by 
ultra-violet li^ht is completely elimina-ted, w-xth the 
xesult that the products are obtained ixx a purer 
sta-te. 

IFrom the above description of the direct pho-to- 
syn-thesis of carbohydra-tes from carbonic acid in the 
laboratory, several points arise -which require dis- 
cussion and explanation. In the hrst place, it may 
be sta-ted that the most rigid control experixxx exits 
-which we could devise have definitely established 
the fact that the carbohydrates are not dxae to the 
presence of impurities. 

One of the greatest difiicultxes met -with in this 
w-orlt -was the preparation of the various xxia-terials 
used for the sux-faoes, since it is absolutely essential 
that these "be oompletely free from any trace of 
alhali. Tt is -well Imown that -when metallic 
hydroxides and carbonates are precipitated they 
-tend to absorb the alkali, and t he removal of this xs 
extraordinarily troublesome. The absence of any 
alkaline reaction in -the filtrate after the po-wder haus 
been boiled w-ith -water is no ori-terion of purity, and 
the only satxsfac-tory method is -fco pass carbon 
dioxide in-to a suspension of the po-wder in -water for 
two hours in the dark, and the fi.l-tra-te af-ter ooncen- 
tration must yield no weighable quantity of alkaline 
carbonate - 

It was frequently found that the carbona-tes 
of nickel and cobalt, even when, oomjple-tely freed 
from alkali, were on-fcarely ineffective nx promo-ting 
pho-tosynthesis. These can, ho-wever, be activated 
either by heating -to or by exposure in -thin 

layers -to ixl-tra- violet light, and this fact afifcMrded 
a -sTGocy convincing method of carrying out controls^ 
A. quan-tity of one of -these inactive powders gives 
no trace of carbohydrates when exposed tc visible^ 
light in the manner desoribc»d. The saxne sample 1 
of powder when aotiva-ted and nsod in. the safhs 
apparatus, -with the same water, the same 
and carbon dioxdde from, -the same source, gbres 
a good yield of carbohydrates. Bo, once and foi* 
all, is all doubt removed as to the 3 |>os 8 ible efESot i 
of irnpurities. 

If'or the benefit of thdse whb may wish, -tor reg|^eci(t - 
these expexdbnents* it may be stated that Tae^ucn^ 
recently it has been found possihLe to prej^f'e 
r^okel carbemate by a new nret^hod which is hroe 
Jprom. the objeotiems df its . ^ 
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lype^, 4#Ho el«ti^broiXe» t»e|3^ loauttidto'.olE nioiBsel ^Isktoa^ 
*£110. o«ix>i!«!a't i» telce^ firoza. a •Qi;rG»»>, 4uad 

suSioiozztf x^ecdatwiiocr Iq ia-tezKsa^ai^eid *fco j^G^acse iXzo 
oa EariMOL-fc dtoxi«d1>:3r'tio,£3k»^ % ov 2 Azap. ppoE' sa. dloxzx. 

. ^eoixrol^rte ij!(J ooolod' ;glA8s ooilci iXuroiz^lz 

, wlxiofa.' A 8<a-ewm of WAtor zs xri afcctiaod . ‘W'itJb. 
■oleptixocteA. XOO 8p[. OUQL. ixx ajneA lt> ijs x^oasible 

30 jgza. of pi^lzxo OA3rl!>CKXxebt»e ia ^2^ IzoiarA^ 
^2io -OAirTboaAt>o 8]a.oiil<X l>o oollocfco^ ov'ory day l>3r 
ia^<X is Ad'vi.€iAl>io t>o oloAa t^lzo oloot>xo<3.o8 

ona^Mpy pAOOx* ovory 't>lLii^ dLay. 

euxxx ajp €no ir©»-tilt>s, «o fair as tilaoy Ixavo X>ee»zi. 
viCl.osonl»o<X> xii IzAS l>eon foiaa<l possilalo ia t^lao lAl>Obrai* 

: foxy f>o j>xo<iaco eAX"l>olay«lrA<>os dUiroofly fyoxn. 
oa^l>ozxio Aoid Jyy a jprooess wliiola is playsicAlly 
AiiailAx to t>lxAt> of flio plauxxtr, 'T'lio essoafiAl 

<iiJ0Eioalt-y ixi oax uacioirsfAiadlris of t^lzo aAt>uxAl 
plxofosyafixesis iiAs laooxa. solAro<f» aAzaoly, tJhio use 
of visi'blo as -fclxo A|^oat> ia a procoss wlxiclx fHo 

olormoat-ATy Iaws of pKotooHoiaisfry fAUgHf as to 
l>oli©vo coal'd, only l>o AcliiovcKi by moAas of alterA- 
violoti lijglif . -A.S so oftoa IxAppoas, tilxo oJcplAOAfioa 

wixoa foaadL is xroiry slnaple. *3?lio gxoAt; Azaoaat> 
of caor^^y rociair-ccl fo ooavoirfc fbo oAirboaio Acidl 
iafo oAxtiolaycirAtos is suppliodl t-o if ia fwo porfioas, 
oao by fbc sarf Ace Aad f be ofbor by fbo visible li^bf . 

Nofbia^ bAs beca SAid, so fAX, of fbe AofaAl 
OArbobydrAfes wbicb bAVo beea pbofosyafbesisedl 
ia fbe lAborAfory. A.lfboagb as yot> oar iixforaaAfioa 
is sfill axcAgrc, fbere is xxo doabf fbAf t>be pbofo- 
syafbofic syrap is a xaiatfaro ooafAiaia^ j^laoose 
or fraefose, or bofb. Tbero Are Also preseaf aaore 
ooaapleix: CArbobydrAfes, "wbiob cAa be resol vckI fo 
fbe sixaple sajgArs by fbe Aofioa of dilate Acid. Tbe 
AaAlo^y wifb t>be prodaefs of aAfarAl pbofosya- 
fbesis is too close t>o be pAssed by wifboaf ooai.ai.eaf. 

Altboagb if bAS ixof as yef beea possible fo oArry 
oaf A coiai>lefe AixAlysis of fbis syrap, owiag fo fbe 
diffi^caffy of prepAriag a safficieafly lAr^e Aoxoaaf, 
iixferesfia^ iaforaiAfioa bAs beea ^Aiaed froia fbe 
aivesfijf^Afioa of fbe sa^aar syrap obfAiaed by fbe 
Acfioa of li^bf apoa foraiAldebyde solafioa. Tbis 
bAS beea parsxxed dxxria^ fbe lAsf fbree yoArs. We 
owe A debf of iprAfifade fo Sir JTAaies Irvlae for 
fbe si^aAl belp be bAS givea as ia fbis worb. He 
biiaself -was fbe firsf^, la AssoclAfioa wdfb I>r. 
IFhTAacis, fo prove fbAf glacose is oae of fbe sab- 
sfAaoes auotaAlly prodaoed. Hy oxidAfloa of fbe 
sagArs fo fbe Aoids by axeAas of broiaiae, Aad fbe 
crysf AllisAfioa of fbe SAlfs of fbese wifb braoiae, 

, oiaoboaiae» Aad oaiaiae» we bAve obfAiaed 
eryfbroaic Aad probAbly Also d-glaooaic Adds. Tbis 
aof oaly obafirais Irviae Aad. :FrAacis ia f beir proof 
of glaeose, baf if Also proves fbAf f raofose is f onaed. 
jasf AS ia fbe livixig plAaf. Xa Addifloa fo fbAf, 
fbere is prodaoed a zaiscfiue of ooaiplexc Adds wbiob 
A£b>rd ooaviadag evideaoe of fbe syafhesis odf 
» ooiaplesc eArboby<3rAfewsi. 

j&Jfbbire^ if avAy be fboagbf fbAf fbe ase of 
foraxAldef^de as fbp sfArflag poiaf fAbep AWAy 
soaatdbiiafe iafer^wrti, ydi if azasf be re- 

aiezaberedj t^iAf . if ' JMtffto di£Eereaoe< 

' wbefber ^ •oArbew^ito: 

Acid or ttraras^UXebyde. Wifboaf doabf fbe 
sabsfAXzoe, teAZUsleafiy formed ia eifber OASe# 

isw,' 


fbe AAxae* aAsady, Aotiy^Afed forzaAidebyde wbiob 
p oly anerlAes fo fbe sagaes* 

'X^e AimitAatify befweeta fbe vxfAt Aad fbe lAbor^* 
fory proeesAee xs aof ooabx^ed fo fbe f Aof fbAf fbe 
^prodaofs froaz. fbe fwo are fbe sAaxe. JSofAaisfs 
fell as fbAf la fbe liviag pleaf fbe pbofosyaf besis *” 
fAkes plAoe oa a sarf Aoe ; so Also is a sarfAoe aeoes* 
SAxy ia fbe lAborAfory. Xf bAs beea foaad possible 
fo GoaxpAre fbe qi^aanfifies of oarbobydrAfes sya- 
f besised for e< 3 ^aAl AreAS exeposed fo llgbf ia fbe OAse 
of liviag leAves aad fbe glass vessels of fbe lAborA> 
fory. 7bose q[aAafifies Are Aboaf fbo sAaxe. Soxae 
plAaf s prodaoe xaore Aad of bers prodaoe less f baa we 
are Able fo syafbesise. Tbis saailArify axAy be 
exapbAsised, becAase sarely X>Aai.e NAfare ia fbe 
liviag leAf bas prodaoed fbe besf xaAObiae sbe ooald 
for ber paxpose of food prod aof ioa for ber obildrea 
of fbe vegef Able biagdoxa. 

Tbere is yef aaofber sfriblag feAfare wbiob is 
ooxaxaoa fo pbofosyaf besis iix, dt^o Aad irh 
Tbe ligbf xaasf aof be foo sfroag ia eifber, for if 
if is foo sfroag, f bea barxafal resixlte Af oaoe saper- 
veae. Tbis is dae fo fbe poisoaiag of fbe sarfAoe 
by fbe oxygea w'bicb is sef fre^e. Ia bofb oases 
fbis poisoaiag slowly rigbfs ifself , ard ia bofb fbe 
S3rafbesi8 xaasf aof pifoceed Af a greAfer rAfe f bAa 
fbAf of fbe reoovery of fbe sxixf Aoe froxa ifs 
poisoxxiag . 

Ia fiae, so fAr as we bAVe beea Able fo cArry fbo 
iavesfigAfioxxs, fbe processes ia fbe liviag planf Aad 
ia fbe lAborAfory sbow xaosf sfrilciag resexablAace, 
aof oaly ia fbe ooaxpoiaxds w^biob are fonaed, baf 
Also ia every feAfare wbicb is obarAoferisfio of 
fbexa. 

3F*or xay owa pArf , I woald go farfber fbaa fbis, 
beoAase 1 believe fbAf fbese exiperiiaeaf aI resalfs 
belp as f o gAia soxae aadexrsfAadiag of fbe obexaisfry 
of life, fbe obexaisfry w'biob is so differeaf froxa 
fbAf of xaAa’s Aobieveiaeafs w^ifb bis fesf fabe, 
dAsk, Aad boAker. 'W'ifbia fbe ooxxfiaes of vifAl 
obexaisfry, roAofioas fAke plAoe wbiob Are so fAr 
oafside oar owa experixaeafAl exxperieaoe fbAf if 
OAxae fo be believed by laAay fbAf fbey w^ere aader 
fbe coafrol of a laysferioas foiroe, fo wbicb fbe nAxae 
of ds vitetZ^La was givea. "We bAve ooxiusider<ed oae 
of fbese processes : fvbo ooxidexxsAfioa of fbe sixaple 
sagArs, glaoose, Aad f raofose, fo fona oAxie sagAXV 
sfArob, Aad iaalia. l!^o oae ba>8 yef saooeeded 
ia edeofiag fb4e«ie syafbeses ia bis lAborAfoxy, baf 
if woald seexa fbAf soxaefbiag of fbAf aAfxure fAkes 
plAoe ia oar pbofosyafbesis. "Wby, fb«aa, ia if 
fbAf evea fbis sfep f orwArd bAs beea gAxaed % 

Tbe oae lessoa fbAf we bAve gadaed froxa pbofo^ 
syaf besis is, fbAf fbe dedxxifive fAOfor is fbe very 
lArge Axaoaaf of eaergy wbiob xaasf be sapjplied 
fo fbe oArboxao Aoid befo re fbe syaf besis odT fbe 
sixaple sagArs fskess plAoe. Tbe xaeAxxs of Sappl yba g 
fbAf eaergy do aof coaoera fbe Argaxaeaf « Tbe 
syxxf besis pxroceeds Af Aa ezxergy level wbicb is ^Ar 
^bigber fbAa is fbe OAse ia fbe xreAOfioas of ordiasry 
obexaisfry. And fbe sagArs sre forxaed Af fbaf bigb 
eaeaegy level. X zayself believe fbef fbe coadeasA«> 
floa , reAcfioabS fo give fbo xaore ^^xaalezc cArbo* 
bydrefes ere fbose wbiob ere cbea? Acfensfio of tbe ^ 
% sagASs wJasa tbey esisf bf tbe ^igb eaergy 
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loATol. Tiko irko ozi^ei JaiCbs »moo€»o<te»dL 

riow in incinoixn^ xreta.ort>iozi.s t»o i^cblfce ]^I«boo ia 

l>e»oetuLso no one 3bLCkS Ixi'trli.eari^o l^eon £i»i>].o tx> Bkijpjply' 
axioirgy inox*eznont> noooaaiSbar:^. 

I Ikoliov-o -fclxaul^ -w& &rkdL in tilkia -fclko koy ^wiiioli. 
^xklc>oIcs tiHo door of 'vri>al ojbtomis-fcx-y, a,n<l flkstf 'fcii.o 
oliemiB-fcry of a.11 lifo is dno of energy', onr 

lal^or^fory o^unpexrionoo 1t>oing: oonfinod to ±>1xg 

cfciomistixy' of lo'W' onoirgy. IF’ronA t}i.is Ario-wj>oint> X 
soo CL wondrons ^ists, nnfolfi itself, -wlierein nex%r 
nndor^tfiknding, new' laLOi>es, &nd no'w j>ossil>ilitios 
revea.1 tk.emselv'es. XXectltlr a*nd vitality must 
essentially dejpend on tHe liii^li energy level l>eing 
mauxtained ; any lo’wexTutxg of tlx at level will lead 
to jxoor* Itiealtli. and w'ealc vitality. Kino w' ledge 
oomes to ns of tlie means wliexel^y tHe liiglx level 
may l>e Ice^pt xxniru aired . Tlxe most im 3 pox“taixt 
soxxrces fronx 'wlxiolx xve oan alxsorlx Ixigh energy 
are freslx food and xxltra- violet liglxt. Kronx one 
■we learn tlxe necessity of tlxe rajxid distrilxntion 
of onr food sxxjx^ly Ixeforo its liigli energy is lost ; 


from tlbie otlxer we gain' iresiX .xmdemi*aodii^ 
tlxe benefits Of nltapa-xriolet |Lig|xt„ tlxera^y* and» 
nxdre im]portant still* of tlxe dangers of its misuse. 
"^Ve gain an insigixt into tHe oJxenxlstry of vitaxxxins^ 
wlxiolx in tlxe liglxt of our new knowledge reveal 
tlxenxselves as stores of Ixlglx energy, xvlxiclx yield 
tlxeir energy to restore and maintain tlxe vitality 
of deoadent tissues. 

vision tlxus oonxes to xxs of a nexv clxemistry 
xvitix limits far dung Ixeyond tlxose wlxiclx constrain 
oxxr knowrledge of to-day, a clxemistry -wlxiclx will 
emlxrace and co-ordinate not only tlxe ^rc>i>ertiea 
of inaninxate nxatter upon tlxis eartlx , not only 
tlxe xvondrous meclxanism of tlxe life of man in 
Ixealtlx and iix disease, but in addition tlxe 
stupendous nxarvels of tlxe birtlx and growth of 
tbe wrorlds outside our ow-n. Krom tbose -who 
■would decry this as a nxere speculation X heg 
forgiveness, and plead that speculation based on 
sure excperixnental fact is the life-blood of true 
scientifio research. 


Industry a.nd Kesearch,^ 


Ky Sir KTOuAitix TnmsxL.'F^AJL.i:^, O.Xl.E!., K.It.S. 


of the things tbat strikes a chexxxist or 
physicist -when approaclking the biological 
sciences is the narrow range of temperatxxre xvitliin 
■which alone the phenomena of life occur. 
chemist’s attention might also be directed to the 
fact that his medical adviser has to carry a tbernxo- 
meter graduated to fifths of a Kahrenheit degree, 
■with a range of, say, fifteen or ten degrees, in order 
to in vestiga-fce tbe state of health of his -patients, 
whether he practises in Oreenland or Oeylon, and 
only requires one thermometer w'herever he is. 
XXuman beings oan and do exist over a range of, 
external temperature of more than one hundred 
Kahrenheit degrees, that is to say, over a range of, 
say, one hundred times the roughly pexmxissiblo 
body temperature variation. Kow is this possible ■? 
Xt is only possible because man himself has invented 
means of narro-wing the range so as -fco get 'within 
the limits of his o'wn temperature regulation ; 5Ln 
other 'Words, he has invented fire, clothing, and 
housing. JSXoreover, human beings require food, and 
they can find it in some form, directly or indirectly, 
•wherever the sun shines on earth and moisture, but 
not al^ways in a foinx in •wbich they can assinxilate 
it, so that in efieot the supply is limited and eom- 
petitioxx for it ensues. This has nxost probahly led 
to human creatures occupying areas where food is 
available, though climatic conditions are very 
unfavourable . 

It is at least a plausible view that man’s struggle 
■with ISlatxxre is duer to his being driven or tempted 
■to follow the food supply, and by intelligence 
leading to invention, has devised means of over- 
coxnirxg olimatio diffigplties, particularly in the. 
supply of heat to his body and its conservation 
therein. The aspect of the matter wlxiolx interests 
us now is the supply of heat by oxidation of carbon 


* rxrom an S:^i;ve>ra<l on tJao ooctaaion o# fha of Jxew 

of t>lio Oa» tisXie e<i 4 c« 
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and hydrogen in tbe noigbboxirbood of tbe body 

not xvitbin it^ togetbor witb tbe supply of liglit l>y 

"wbieb mankind’s 'v^^'orking life is increased. 

Inventions sueb as tbe use of fire w ere made 
before records were kept, but we bave cox>xou« 
records of later xnventions, axxd very likely tbe 
earlier ones came about ixx a f undamontally sxxxiilar 
■wa^’', as assuxned and put for'ward by Obarles Uamb 
in bis I>issertation upon Xtoast I^Jg* ” Kirst comes 
tbe ebance observation by an indivxdxial gxfted 
enough to seek for its implications ; tben tbe 
endeavour to reproduce tbe pbonomena by copy- 
ing the original apparatus ; then the attempt to 
distinguish essential from unessential parts of the 
process leading to a •working theory ; and fiixally,. 
the improvement and simplification of the operation 
under guidance of the theory, 'which itself is sixbjeot 
to continual extension and improvenxont. These 
remarks apply to a f undam en-tal invention, not to 
productions of improvements which rest on the 
successive observations and thought of many 
individuals- I cannot think of any discovery made 
in my tixxxe that does not rest to a greater or lesa 
extent on x>revious -work. 

^oth academic and techxxical progress has been 
made throughout the ages, and indeed until w'ithin 
the last twenty years or so, by the efforts of indi- 
viduals who were usually engaged in, and were 
paid for, quite other matters than the nxaking of 

discoveries. Indeed, I remember the time not so 

very long ago when research w^as looked upon by 

the majority of quite educated people as a sort of 
hobhy to be indulged in by those -whose means 
■permit-ted them sufiGLcient leisxxre. 3 o far as X 
know, the 3 ftoyal Institution vras one of -the first' 
places where physical and chemical xpsearesh vraa 
looked upon as the prunary duty exf tbe professor,, 
thoxxgh, of ooxxrse* -the endo'«vmeixt of learnings tbat 
is* tbe careful investigation of wbat mtxob. earlier 
people bad written caar said* is a -very Idear 
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X.iOo1ic£bi£( Tame^ti 'iorsnefr .tsIsW ianecibc^e^r' ci^ .^tl'riliewk'McHa. xts- 
«ecix:Kfc^ ci»ibk%m! 43C1^ '4s£L&i;' «o TrLuola. -tlio'UL^la.^ 'tixxk.^, 

«dsioiPtldl oxrefx: «1>UL<ly 43^ > <>lxo 

o^pixfuozxj^ ^ T^ooj^e iiaf ox^a^^tiiioML we*^' ^ 

:iiior ;Howe'v^ear -fclanBir izx^tell&ote xsaa*^ Ixa^v-e 

'1>oox3l, wjxilo wHote »iUL“l>J»ot> of t>lxo stixx.<iy 

of ‘<b3^o ]^l]ioiniox3aorx£L of 1>Ho jbL«bl>i1>ct^lje -wox^ld wcta lofb 
eioxrcsrol^^ «.lpxi.o, I^o doo1>t> a.xi oxipla^ocL-tioarx oa>o bo 
< ibJtkcirXMi.g^ixtj of, Too-fc fjJbo bistory sorvo® a« 'wa^rxxlrxgf of 
laow diffi-Oixlt; it is to ovortbrow et falso stsbo.dcLr'd of 
fia'tolleotiact]. , etotivity aftor* it lias onoo booooaio 
ostablisboci, azid jiartioialax-ly aftor* it lias attaiood 
\t3hio digxxity of boio^ a * vostod iotei^ost.* 

f^t os toTTa. to tbo bistoiry of oxir o'W'n art, tHat 
of ,oai"l>oxii»ixig: ooal, I^assiog ovoir jiirovioos limitod 
attoxojpta, X diroct attootioo to tbo faot that 
3301x1 too aod ’^Vatt*® faotoiry ooai* IBhroioghaoi 'was 

illiionLioatod hy ^as ^prosomahly as a domoostratioo 

hy JVXiifdoch at the colohratioo for tho I*oaoo of 

^mions in 1802. Xo Thoirj>e*s Xhotionary of 
Aj>plie*d OhoToistry,** 1 IT yoars lator, X>r- Tiarold 
O . Oolman, a rooo^oisod aixthority, writos asfolloAVS : 
“ XJp to ^witlxio tho last fow yoars tho xoothod of 
oiaoxifactiix'e of ooal ^as has romairiod io its ^oooral 
priooiplos almost idootical "witli that omployod hy 
IWTordooh aod his immodiato soooossors (prorriiooot 
amooj^ tho lattor hoio^ Samixol sooior, aod 

his soi^, Samiiol Oloigg, jiiriior>, although io dotail 
aod iix tho loa^oitiido of tho oporatioos ^^roat 
ohari^o lias takoix plaoo."'’ 

Wha'fco'V'or tho roasoo jxiay ho, tho faot I'oroaios 
that dvirio^ thc=^ px'osx>oroits days of tho oiootoooth 
oootiiry tho i;as iodvistry, liho maoy othors, did 
oot dovoto ravioli tirao or oioooy to ” w'orh for tho 
flit tiro,’ tlio toroi hy whioh a ohaix'mao of tho old 
ISdisoo Oo. io XJ.S.A. doootod rosoarcsh, IVXoaowhilo 

i oood oot ropoat tho woll-A?v^oro talo Oorxoaoy 

had fought its way into ooiopotiog with XQoglaod’s 
foroi^o "trado l>y procoodio |5 io 'wfaat thoy xvoiild 
oall a * rational ’ oiaooor, aliJko hoaocially, oom- 
oioroially, aod toohoioally, aod ospooially hy 
* worl-cioj^ for tho fiitixro ’ thoy irapro'v^od tho 
prosoot io all diroctioos. X>iirio|g tho War, this 
■proooss, loo^ approciatod hy tho fow, poootratod 
ov'oo into political cdtrolos, aod thoro 'was sooxo 
soarohloi^ of hoart as to "why iiidiistry io Oroat 
X^ritaio had oot also * -worhod for tho fotixro.^ Io 
, -iriow of tho faot that sov^oral millioos a day -woro 
hoio]|^ spoot oo tho "W^ar, thoso io authority dooidod 
that somo oxodorato sixm oii^ht ho spoot io ao 
oodoavoixr to pot tho positioo of rosoarch io sciootiho, 
aod partiooXarly toohoioal, xoattors oo a hottor 
hasls. -Aftor a tioio, doriog -whioh tho jgroood "was 
sorvoyod, tho policy sottlod do wo to croatioa 
iostitixtioos dovotod to tho stody of loat'tors supposed 
to ho hoyood tho soopo of iodiv^idoal ofifprt, aod 
oopoora^io^ tho oxoiohors of varioixs iodos trios to 
poxohioo for rosoaroh porposoe, a soxo of ooo loillioo 
Ifioixoda hphi^ doyotod tso -f^ho aesistaooo of tho latter. 
TC*ho oow 'ir^otore^ horo io iiiho IS^doeatioo X>©part- 
moot, was pla#oocl dodeor tho I-.ord X*!ro«ideKOt of -the 
Oooocil for , ad mioiotratiy o pio^poaeo, with Sir 
v^illiaio ao - oacopoti’^e ..ohairoiao ami 

Sir IBVaoh XXoath ao sd^Ofotaary, add ao. ad^isor^i^ 
coimoil of sciooti&G oxoo aod iodostrialiata. 

2sro. Baerr.,^%^1^ .x^j ' • 


Ami- .ooo who had had 'a .ocmtioooos hot sxoaH 
part io . ih9 dpwslopxooot, X may day that, sohjoot 
tho strict hot sympathotio attitxxdo of ; tho 
!l?roastiry, its owo frix^ality, cuod tho iotorost shown 
io it hy sixocossivo X-Kwed 3E*rosid©ots, ^whatsoo^iror 
socooss tho lOopartmoot may havo at-fcaiood has 
hooo mainly dno to tho wisdom and worh of tho 
chairman and soorotary. 

■*X*ho aotivitios of tho I>opartmont of Sciontiho 
and Industrial Itosoarch arc, of oonrso, adoqna'tioly 
doEKjrihod in tho anxixial ropor'tiS, hnt thoro aro ono 
or two points to w^hich 1 might rofor. In tho first 
place, tho guiding principle has always hoon rather 
to induce mio industries to do things for thomsolvos 
than to at-toxnpt to do scientific worh for thorn. 
*Hio idea w^as that if only thoso "who pondixct 
xnantifaoturing operations could ho brought to xTaluo 
doing worh for tho future hy investigation, thoy 
"would 'Willingly continue such w-orh w-ithout oictornal 
pressure. The difficulty w^ould lie in creating 
initially a roooptivo state of mind, a difficulty so 
groat that it could only ho overcome hy actual 
demonstration. 3P'rom this it w-as hoped thoro 
"would airiso in time such a body of enlightened 
opinion that nobody "would dream of conducting a 
xnaniifactxire w-ithout tho assistance of systematic 
rosearcli- ’X'lioro is scarcely any industirial opera- 
tion, perhaps xio such operation at all, w-hioh "would 
not benefit if it were systematically invos-tigatcwl . 
JP’or oxc ample, to tahe the gas industry, w-hioh has 
heeix in eicistenoe no"w for something lihe a century 
and a ejuarter, one of the surprises of my life w-as^ 
to find that it was the opinioix of the leaders of tho 
technical side of tho industry that research was 
ro<iuired into tho worhing of ordinary horiziontal 
gas rotoiTts, and I noticed some two years ago 
that tho chairman of Xnxpcrial Ohcmioal Industries 
stated in his annual address that research -was 
still needed in relation -to tho ammonia-soda 
process . 

Another matter "w^hich wets forced upon tho 
I>epartment^s at-teixtion at a very early date w-as 
the difiiculty of findiixg properly ©q^uippod young 
men to carry on the investigations it w-as proposed 
to set going. It always xised -fco ho said that the 
rapid progress nxade in the dye indxxstry in Oormany 
■was largely due to the fact that their syi^tom of 
education produced many more young men capahlo 
of scientific employment than were available" in 
hZngland. Very lihely there is somo truth in this. 
At all events, -when the lOepartment began to soelc 
for "workers, it was faced with a very great difiiculty 
in finding them. Accordingly, andw-ith the consent 
of tho I3oard of lEiducation, a system -was instituted 
hy which promising young fipraduatos w^ore assisted 
to continue their training for t"wd^ or throe years, 
during which time thoy undorw«xt a sort of 
apprenticeship in research work -under their own 
taaehors . Oreat care "was e:3niircised both hb. the 
selection of the candidates and in watching their 
careers, as much .as i£fi0,000 a year hehd^ spent on 
this acrtlvity at bhe time.. 7hs X may say, 
hays' on-'' the' < whole been shtirsly satimsetory^ hut 
X have always felt that the puxsxnt of' .senenoe, 
either ..purs .or applied^, coxxld not heconoLS .a , reason- 
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£kl>le ■]^tr<y£^st&i.o'xx. zi.'vi^iEixl^ax* o£ iraa490X]L<* . 

autoly ]Q^ood 02 >€»x31tisjs w«w 3 ^taaux^eidl.. 

Ixi -fciio oonirso of my life» p^tirt^ioola^irly its a. fisiior- 
Trk&.ix, I Jbiavo 3cx.o^oocl wGl^a'b ^iroa.'b o'l>ie»orvat>ioi3al:. 
j>ow«*-s aore jpossosiaod ’toy xxiaiay t>oot>1o wtoo woold 
xxoi> doscaritoo 'fcJbtoxxi.sol’V'es . cts Ixi.ih'tjtoo Xeas'6 soioxi'fcifio, 
axxd I toavo ^r'acL iriaXly . ooxoo -fco titoo Goncluslon. ^etoati 
ttoore is ^|.on.i>y of ra-w itoatvorial axocnrig t;too yoxixt^ 
isslohl aod "vsroaaaon. of Oroa-fc IBjrxfcaiii, “wtololir only 
i3.oeds iroasonatolo oxi.ooTxr-agomoxi'fc t;o foirmi litoo i>ox‘- 
sondel of a lar^o rosoaroto ax*my. Irx stooirfc, ]pax*on.-ts 
303 ust* too ascru.z’od 'fctoa’t soioxico as a profossioxx is 
'W'Oirt>to follo'wixi.g froiaci i>too fioarxcial i>oi3o-fc of vio’wr 
toefoiro -ttooir scuos aixdl daiigto-fcors T>v"ill too allox^i^odL -fco 
oxmtox'aoo a scioxntaLfic caroor. 

In ost^atoHstoin^ now latoox-atories -fctooro aro iiwo 

t/toinss fio too oonsidoi-oci oqLxi:ii>mont; and ]poirsonnol. 

Of ftooso, dLncomx>ai'atoly t>too moro importan-fc is i>oi*- 
sonnoX» foxr -fetoo toosti o< 3 [ni j>xnont> diffors from -fctoo 
worsfi oxxly in savin^g t>imo for t>tooso "wtoo aro usin^ i-fc. 
JOnrin^ roconti visitis -fco Anxorica X toavo takon fitoo 
ox>i>oirfcnnit>y of oonforring wit>to -fctoo tooads of anany 
larj^o indnstrial latoora-torios in tihat> conn-fcry, -wii^to 
t;ho viow of asoort;ainln]^ ftoo linos on w'to.ioto snoto 
latoorat>orios aro toost> condnofod. I may say -ttoat; 
I toad vory dooidod viows of my o'wn on t/too sxxtojocfc 
aft>or sx>ondin^ sonxottoing ovor toalf a oon-fcxnry as a 
latooratiory worJkor, and I 'was ploasod to find ttoat 
ttooso •vXovrs 'woro ontiroly oorrotooratod . In a word, 
it anaLonnts to tbis, ttoat ovoryttoin^gf tnms on ttoo 
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jporsonality tof ttooso at ttoo tooad- of ^ttoo latooratorpr j 
ttoat is to say, it dox>^i^ds on ^g^nalitios witto wtoxoto 
ttoo otoXof w-as ondowod toy I^atmro^ and nnon 

•ttoo tonow'lodjgn too may toayo ao^nimd. Of ttooso 
qnalitios, onttonsiasnx for ttoo worls; is ttoo xnost 
im;£>ortant. SSoorvioo stoould too lookod at toofor© 
roxmmoration. 'I'tooJtxs stooxxld too ^f>ox*sonal oontaot 
tootwoon ttoo dirootor and ttoo 'workor, and I jeaorson- 
f*.l ly ^ if forcod to otoooso, "wonld soloot an onttonsxastxo 
dirootor rattoor ttoan a distingnisod o 3 c;ponont of ttoo 
soionoo too ^rofessos. 

I toavo tooard a good doal atoont team "work ox 
lato yoars, tont I Ixavo novor nndoxstood oa«caotly in 
dotail Tvliat ttois torxn is toold to moan. Of oonrso, 
a largo nnmtoor of j>ooj>lo nxay too omx>loyod to 
st nd 3 r difforoxit asjpoots of any x>articnlar x>toono- 
monon. I>oos toam 'work moan ttoat ttooy axo^ to 

oxcotoango ttooir idoas frooly ? if so, it oan do notiiing 

tont good. On ttoo otto or toand, doos it xnoaxx ttoat 
■workors aro oxcjxoctod to oonooal ttooir idontity in 

ttoo j>rosoixtation of rosnlts ? if so, I ttoxnk ttoat 

ono groat incontivo to ovory 'W'orkor is w'ittodra'wn. 
I jxro^oso as a xnoro ofiPoctivo altoxnativo^ ^to ^itoo 
olimination of ttoo man w'tooso attitxxdo^ is, ^ said 
it first,” ttoat all workors stooxild mako it a jxoint of 
toononr, and I sooak to senior wroxkors nxoro yMxr- 
tionlarly, to mako a toatoit of giving, if anyttoing, 
moro orodit rattoor ttoan loss to ttooso •wtoo "work 
undor or witto ttoom, for any advance ttoat may too 
mado toy ttooir conjoint ofiojrts. 


Otoitu 

I^OB. S- S. JEXJSTmJEJV. 

X IN" ttoo snddon and nnoxc^xcsotod doatto of JE^of- 
S. S, ISTonstrnov, of ttoo XTnivo3rsity of X^onln- 
grad, on IVfay 2-4;, wtoilst on an oxci>odition to XSlir- 
giada, soil scionco toas snflForod anottoor sovoro loss. 
STonstmov, liko Olinka, wtoo prodocoasod toim toy 
only a fow xnonttos, w-as ono of ttoo groatost rox>i:‘o- 
sontatives of ttoo sctoool of X>oknotoaiov, a sctoool 
'wtoioto is rosjMxnsitolo for most of ttoo nxodoicn views 
on soil gonosis and classification. 

INTonstmov was toom in IMCixTom. in 18T4=, and 
graduated in ttoo ptoysico^mattoomatical do;partmont 
of ttoo Univorsity of* IVtoscow' in 1808. Ho was ttoon 
ttoo staff of ttoo soil dex>a'rtmont of 
ttoo JSSoxnstvo in Saznara, wtooro too -worked until 
lOOO, and wtoilst ttooro too j>utolistood several j>ax>&z’S 
dealing witto ttoo soils of Samara, ;particularly 
from i^o geological ^point of view. 

I>uring lOOfi and 1007, IN^oustruov was investi- 
gating nuostions of soil stiruoturo, and from 1008 
to 1014 too was a ipaoipatoor of ttoo tootanioal and soil 
o3K:j>editions sent toy ttoo lEIxnigration X>ox>artxnont 
and ttoo Xlotountoaiov Oomxnittoo to ’Turkestan. 
His time spent in !Turkestaun was very fruitful, and 
too putolistood numerous monograptos and articles. 
TVxr to is first roposrt too recoivod an award from -ttoo 
Royal Ooograptoical 3oeioty. 

lOxd to 1018, Noustruov was ttoo loader of 
ttoo Orontourg soil o:^podition of ttoo X>okuotoalov 
^ ^fi!k>ann9Ltttoo^ and ttoon for some time workod in 
wOBpte^rn Satoerla. Ijxx 1022 too toooaxne sooretary of 
SBoil <>>in«tolttoe and oditor of its 


m-y. 

Under Ixis supor*vision olawBSOs in goo- 
graptoy -wore started, w^toicto later developed into ttoo 
goograptoicai faculty of ttoo University ox Uoxiingrad. 

In recent years too led t-wo important oxcpoditioxis 
for ttoo A-cadomy of Scionoos to toLasakstan and 
18astokijria. In 1824 — 26 too took part in a detailed 
soil geological survey of ttoe noigtotoourtoood of 
X^nlngprad, and in 1024 toe also conducted investi- 
gations in ttoo norttoom Oauoasus. 

ISToxustruov -was ono of ttoo Itussian dologatos to 
ttoo In-fcomational Congress of Soil Science in 
W'astoingtou in 1027, and ttooso -wtoo took part 
ttoo excursion across Amorioa will never forgot tois 
uni^aillng courtesy and ttoo painstaking oaro witto 
wtoicto too explained ttoo Russian views on ttoo field ^ 
study of soils. At ttois Congress too was otoosen to 
odit ttoo Intoomational Soil I^ap of Asia. 

In April 1028 too -was olootod ctoaxxman of ttoe 
I.iOxxixigrad organising oomxnittoo and vioo-prosidont 
of ttoo general committee for ttoo second Xntoor-^ 
natioxxal Soil Congiross -wliioto is to too toold in Russia 
in 1030, and of wtoicto too w'as to toe otoairinan ’ 
ttoo coifnmittoo on ttoo geixiosis and o lasstiil catlQn Cdt 
soils. 

X^oustmov was a xnan of toigto oultitro, an ^ 
aooomplistood linguist, axxd altoc^ttoor a noLOj^t 
attractive poro£»xiallty» ISCo toas Ifeft a p 

legacy of sutoout lOO nutotobcatioina. Many tlmao. . 
doal particvdarly witu soutto-saat^aen Rnasia aaabd 
Xinkestan, tout Jbo toas alao left a jpuml^ear pa^pi^trs ^ 
gitsaieal intenMt^ sucto as tois ,Msay 
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^ ^lUs. W'€B^Aiiiigr^€m 


^ Be .... _ _.„. 

xiMiry^ry^ 

JE*jrol>ekl>l3r SSTeoista ca^ui^uurAX/jr ^ 

cno. ^tli/e soils <x£ <3Looc?>irtiO lakziLd i>l 20 drjr sovitibLeam at»opx*^^>/t 
cuqmI -tlio ^siEroAt^ «K>Tkx> c>£ SP^y soils Icxi-owiil ajs! ' 

jBex-os^^oixidS <Jtrkeirc^3r rsirW esurt^as> wcmto zi«ti3CLod l>y -‘ 

Jbeim. '«Aa soil soiesi.tdst>, ^^oolo^isti, SAd g^ogpcAj^lx&e 
liio w«M3 m/SPL out»l>aa3Lcllxi|S Axxd liis I g tod l y 

p^resenE&QO "will Ixo gproa^Hy jaai^issoci »t> 11310 xiosd ittloir-- 

xiSrlioxia.1 x3E2oottixl^» Ibo stxbooss of ^wHioli. Ke Ixad 

Iboon. wca«*fa:ixig so JbiSrxrd. W. G- Ooo. 


W'lB xogrol lo sarixxooLXxoo Iho followiia.|5 doa/lixs t 

I>ir. H, K. jAllaardioo, om.oxit.o» j^irofossor* o£ *o.s.t>lxo- 
npiCkrlics ot> 3 t>eux£ox’d TTaoivorsit-y mxd foTTmecrly of llxo 
Oopeurlixtoxxl of likloUxoxxi olios of llio XJ'»i’V'oi?sit>y of 
B:ciinl>xxr^K» on Idoy o^od sixcly-edac. 

I*rof- Oixxiooor .Aja-doxsaon.^ ^ orofossor* of ocomomao 
^oogxoi>Hy ixi llhiO Ooamjmoroiol JEligrH. Solxool, Sloolc- 
hiolxo, ozxd oolliox- of oorixoiroos 'wrorlcs o*i. |^o> 


J2X3 

oxMX x«^flMtHSd sul>joels*’^ sSE^d . siacly- 


^ > Ooirsyj* foxTtoorfy ]pxx>feaaox' of xnuebUxo- 

xiEMftlicss io. Uao l^'ni’v^ansily of lLii^ox*|^oolv o*x ^Toly «Kfc, 

siacly ycsairs of a«oi - 

^ .. aCiP* 3C>* jO* X^NSfVios# olxootioxr of llxo IB'iold IShXosocijpai. of 
JSCialoiry*. Ohiips^p^ slxxoo 19SS1, a^od sixcly-lwo 
yoart* ' '■ ■ . , ■ . 

X>jr* XViXH^LstJOi X>yaozx> exiaOx^lctS x^'^CfdfcMaaor' of jatxodioixxo* 
XJoivoacsity of 6]a.offiold, oix O^ixly », as^d »o"v^€»cxly>.ei£^]xl 
yoaxs* 

f^jpof • ’W'illiaiaai lEIsly, Ixoad of llxo olooljcioal oo^ioaoxiotf 
dopaxlxxijezit: al X^Jtxij^in XJixiAroxaily^ Icxxovcna. fox* Ixis -veror^ 
oxx dyxxazrxo xxxaolxixxox’y axxd llxo x»aislaxxoo of ixxstxlaulizi^ 
xriatoxrials^ ozx July a^od £Lfty<>xxixi.o yoara. 

i;*jpof. Jixxzo Idateuxnxura* for* zxeaairly llnix-ly yoaxa 
cUxroolox* of llxo iBolaxxio Gaardona* ICdislxilca'ara^ axxd 
px*ofossor of Ixolaxxy ixx llxo Xrxxpoarlal XJxurvoxraily* TColcyo* 
XXX Iday a£:od sovoxxly-llxroei yoax*a* 

Mixr- S. jE^axialx, Ixoxxoxraxry oxxx’alojr ixx lixe ixe»x*l>ajriuxxx 
xf 11x0 XJxxivoxTsily' of Oalifoxxxia axxd ajx aullxoxrily oxx llxo 
iox-a of soullxoxxx Oalifoxxxia, oxx Jxuxo &, a^^od xilxxoly yoaxrs* 
X>xr. Olxax*los X^lall, oxxxoxrilxxsi pxofoasoxr. of Ixiolo gi oal 
slxoxxxialxy' ixx llxo XfTalxxxoxxxaxxxx ICodioal. OoUo^o, Plxil- 
kdoljplxia, asod fxfly-xxixxo yoaxs* 


Jisr Jaixuaxy Iasi* a ooxxforoxxoo was ajppoixxlod lo 
oxcaxxxixxo llxo siluatriorx 'wrlxiolx Ixacl axrisoxx oxxl of llxo 
ooxxiX-*olil»oix fc>olwoorx llxo Ixoaxxx xadio lolo^?r’aj>lxio 
soxrvxoos axxd llxo axxlxxxxaxxxxo oalxlo ooxxxpariios. Ptojpxro- 
aoxxlalxvos of all llxo xxxloxroels oooooinxod g:avo ovidoxxoo 
Ixofoxo llxo c»oxxfoxNE>xxoo- Xxx JEixi^laxxd llxo Ixoaxxx ratdxo 
alalioxxo ai*o o-wxxod axxd woxfcod Ixy llio Oo-v'oxxxxxxoxxl* 
wlxxlsl xrx 11 x 0 doxxxixxxoxus llxoy ax*o o^xoxalod l>y jxxivato 
ooxxxpaxxios. IEIacooi>l ixx llxo oaso of llxo Ixoaixx radio 
ooxAnoo lo Oaxxada, wlxoxo llxo xralos axo llxo sarrxo as 
Ixy oal>lo» llxo radio sor*vxoo is cixoapor tlxaxx llxal .gfivoxx 
Ixy llxo oaftxlo ooxxxjxaxxios- Af lor disoussixxjg fivo jxossilxlo 

-ways xxx -wlxxolx llxo silxxalmoxx xxxi^lxl Ixo doall willx, llxo 
ooxxfoxrojxoo Ixas xxxxaxxirxxovxsly xroooxxxxxxoxxdod llxo forrrxa- 
fioxx of a * ooxxxnxxxxxioalioxxs * ooxxxpajxy, lo wHiefa llxo 
oalxlo axxd radio ooxxxfxaxxios ooxicox-ixod ooxxld soil all 
llxoir ooxxxxxxxxxxloalxoix assols for slxajnos. *X*lxis ooxxxjpaxxy 
wHl also aoqxxix^ llxo Oo'vaxrxxxxxoxxl oalxlos axxd llxo loaso 
of llxo X*osl Gfl&oo Ixoaxxx soxrvioos, Tlxo lallor will Ixo 
for St& yoars al a roxxlal of £:260,0€>0 por axxxxxxxxx. *3[71xo 
x'oooxxxxxxoxxdalioxxs of llxo ooxxforoxxoo Ixaxro Ixooxx aooojxlod 
l>y :]Pa<rliaxxxo]xl. tl?lxis wo ro^ard as salisfaolory*. as 
03Cf>€Mrioxxoo Ixas slxowxx llxal llxo doxrolox>xxxoxxl of a xxow 
xxxoUxod of ooaoptxacxxxxxxoalioxx, llxo loolxixi<3t^u® wlxiolx is 
slill slxxxosl ixx ils ifxfaxxoy, xo<|.xairos ixxiliali'vno wlxiolx 
^oyoxmxxxoxxl dox>aarlxxk.oxxls raroly slxow', SxxfHoioxxl safo- 
S^ixards are xxxado lo jpoovoixl llxo sysloxxx Ixoooxxxixx^ a 
xxxoxxoipoly. Al sla>xxdax!*d xxol xo'v^oxxxxo Ixas Ixooxx fixcod* 
axxd Half of all llxo ^exoI roxroxxxxo ixx oxcooss of Uxie oiUxor 
igloos lo oHoafMdfCkitxjgr llxo ralos or lo sxxolx olHor jpur^xoao 
as Uxo ad-v&ory oosxxtxxilloo xxxay sf>fw?ovo^ Xxx Uxo 
f ulxxro 11X0 oo«»x»x»aaaioatioitxs ooro^paaxy will Ho a fjproal 
IncHporial, ^tsUily «M»r|g>ors4>toax» noaxxa^psd jpri-valoly, 
xuxdor rig^oiFoisgS oo^lrol, 

Wxsxfr w«!)^fds «**■ itoo addats(»sssdl 

oxxilxxxstaiW^ 0aisas<^-' |o >ag o ii !j^^ wlxo ^slpwqild^ aeoioi^p 

aod ajpy ^ m 

Ooxaxx3ii|«t^ «***■'*-**** »*^ 




.jpjxoixxlod Ixy llxo IC^alioxxal Oarxxo Oozxforoxxoo of llxo 
Txxxlod £$lalos. Tlxo Ooxxxxxxxlloo, llxo x^ojxoorl of wlxiolx 
ppoax*s ixx <I7e«/i^/Vxrre«o axxd tjhxrp^ <A.:p»X!il 

. 13f >, foxxxxd il xxxxx»ossilxle axxd xxxxdesiralxlo lo draw^ 
jp a Ixsl of sjpooxos -wlxiolx slxoixld Ixo olassod as do<^ 
iiriaolixTo or lo xoooxxxxxxoxxd dodxxilo xxxoasxxxos of 
sslruolioxx, Ixooauso ooxxdxlxoxxs axxd cxiircxxxxxxslaaexoos 
Guriod so wndoly, llxal a spooios Ixarxxxfial ixx oxxo aaroa 
li^^l Ho s>orfoolly xxxxxootxous ixx azxollxor* Xl is 
alod llxal ** xxx llxo alxsoxxoo of Hasio lcxxo-wlod|^o» 
"ojxxdioo Ixas Ixad full sw^ay axxd Ixas lod 
»ox>lo lo oomrrxil doods Ixarxxxf ul axxd, w^Hoxx oarriod lo 
crlxroxxxo, disaslrous lo £s;axxxo ooxxsox*valioa**^ Xxx Uxo 
»xxlarol of axxxxxxals llxal aro -truly |B;aucxxo dbsslroyors, 
oalily xxxusl Ho £brsl ooixsidorod, axxd ** Uxo xxxaHor of 

< kxxlrol of oxxoxxxies of i^axxxo xxxusl Ho loolcod al froxxx 
4 roxry axx^lo Hy ^axxxo Hxreodoxrs atxd sjporlsxaxoacx* stixOo 

< >lxor ixxxj>ox*laxxl atg^xxeios oxxlor Ixxlo Uxo ps?>ol»loixxx,**^ 
Qxoro ooxxfULol of ixxloxrosls ooours, as xxxvxyr Ixafx^poxx 

I Hrwooxx aepricrullxxxro axxd igpacxxo ooixsoarv^alioxx, il Is 3?o-> 

* »xzxxxxoxxdod iHal oxxly llxo ixxdrvxduals aoUxally aHaolc- 
i ig ^axxxo alxould Ho Hillod ; llxo Ooxxxxxxilloo is dodxiiloly 
4 ;aixxsl Uxo sysloxxx of {xayixxgj^ Houxxtxos, asxd slaxxds Hy 
' looal ooixlrol xxxxdor jprojpor lo|$al sujporxdsio«x.** 

Ox!ir Alu^. X llxo JBlasl Afrioa AuroHaoolocEioal ISac* 

] diHoxx lofl 3&xxe:laKxd for Afrioa* Xls oHjoo-lf is lo 
c xxlixxuo -Uxo ixx-voslig^lioxxs ixx Uxo , ! l g i ixxo aailsi. la ^ 

1 xlKxxxru area of IBIloxxya Ooloaxy* wHoaro, in. i 

3 X#* S. 13. X^aicoy xxxado His reoExxarlcsHIo disiiOO'i'OsiiOO 

1: arfxxg: -ixfxoxx Uxo aocxlipcixily ssxd. dUEstriHxxlion pf 4eMfea*l:3f ^ 
r xxx ixX JSk£xrwm^ TXMxoso Hro rooiOWSd, Hy HICr. IHoSkHisy 
m SKrUolo ooacx«s?xHxxlod lo Uxo Ui^ UxipT 

O podMtlioxx. «SRSiiod# in wIxioH HP '^^pia^ls 
li Mi nfoosH^ inigHassilaio Hx 3^stei$o iiHjo 

U> UiMii ■<3toM^pi4 ija# ‘ ' 

alls 
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l>«£kx*i9 a. cloaa xrasaxnlolaxioa t>o t>3b.a Oldo'wcfcy slcull dls- 
oovarodL in. *X*fikn^an 3 ri]£ei. in 3.01.3* ^cv^lieY^e of ±i^& aa»ooiGbt>od 
foaalls at> lonstf SO i>©ir oont> ctro x>leiat>ooon>s». 

no-w xnakoa frlio irrt>ox*o8t>in^ anjgr^os-tion t^lieirt/ 
-^Jhio £::ixnon^oit>n cnlt^nxro x*op^jroaont>8 a. aonfli.-eaat^'vv'ajrd 
o^ctonaion of fko Oa»x>siapn cixl'tvnx'e fjrozn f>io 3xxdan a.i> 
-tilito l^o^innine of tlio laaf* I*lnviaJl jporiod, “wliilo -blna 
fjrckgmontiajr^r IxiAma^n rojmaXxxa from flio oarlior fkorioda 
xna-y -fcnxm ont> to l>o t/lio oa:rlios-fc oscaxnxilaa of Aom.o 
aa yot known. IMCr. X^oa-koy rofora -fco otkor 
X>rol>Iom8 oaLlin^ for inx^oati^atioj:! wlxioli naod not l>o 
onnmomtod lioro j font it w'ill foo aoon tliat tfoo o^cjpodi- 
tion foeua tfoo j>ro8i>oct of mnoii naofnJ and valnafoJo 
'work foaforo it. Tfoo limit, indood, aoama to foo aat only 
foy tfoo ckmonnt of tfoa fnnds a-v^ailafolo, admittedly at 
proaont very far- from adoq'ULato. Tfoe e3cj.'»enaoa of tfoia 
year’a 03cp»edition are foein^ mot 'witfo. tfoe aaaistanee of 
tfoe Xtoyal Society and tfoe X^eroy Sladen T'mstees. 


A. awtKCiKrmsm of tfoe A.atronomisclie Oeaollsofoaft waa 
foeld at Heidelfoer^ on JTn-ly 18 — 21. Ooxning so soon 
after tfoe meeting of tfoe Xnternational -Astronomical 
XTnion at X^eydon, a large nnmfoor of 13x-itisfo and 
.American astronomers -were afolo to attend. rXfoo 
im|3ortant cjnestion of tfoe re-ofoservation of tlve A-O. 
Oatalogue foy i>liotograj>foy 'was fnlly discnssed, and a 
nnmfoer of interesting oommxmications on 'varions 
snfojeots were read. X>r. ^Ma^c: Wolf invited tfoe mem- 
foers to tea at tfoe XConigst'u.fol, and tfoey -wer'e sfoow^n 
ronnd tins foeantifnl ofoservatory. Tfoe memfoers w'-ore 
'welcomed foy tfoe State xiniversity and mnnicifiality, 
and 'were entertained at a dinner at tfoe INXolkentixr^ 
at 'wfoiofo tfoe Xtector of tfoe XTxiiversity, tfoe p>x*esident 
of tfoe Astronoxniscfoe <J*esellscfoaft, tfoe Astronomer 
Xtoyal* X*rof- Sofolesinger, and 3MC. IVIascart s^oke. An 
Invitation foy tfoe nxnxnoif>ality of Stnttgart inolnded 
a visit to W'eil der Stadt, 'wfoere KTejpler -was foom. 
A 'wreatfo -was j>laoed on fois statne foy X>r. !MCaxc Wolf, 
and sfoort addresses -were given foy I>r. \rVol£ and X*rof, 
JQlddington. At Stnttgart a demonstration w^as given 
of tfoe Tlanetasrinm. Tfoe meeting terminated witfo a 
visit to Jdan nfoeim , foy kind invitation of tfoe mnnici- 
X>ality, On tfoe jonmey to or from XXeidelfoerg many 
of tfoe mexnfo®t»» foy kind invitation of X*rof . XCofolsofoiit- 
ter, 'Visited tfoe ofoservatory of 13onn and sawr tfoe 
iTistxrnxnents and ofoservatory of Ajrgelandet*. 


A oo»jEtBS 3 **oasmaa:»rrr in Soutfoem Xndia foas forwarded 
an aooonnt from .an Xndian newsjpaj>er of jpfoenomena 
ofoseryed in a village in Oentral Travanoore early in 
JT xine of tfois year^ wfoiofo indicates tfoat a tornado 
visited tfoat village. Tfoe aooonnt desorifocMs tfoe passage 
of a. •* oylindrioal oolnmn of water 20 to 30 feet foigfo ** 
aoross a jxaddy -field, , tfoe colmnn ** emitting fire and 
making a «teoadfrd noise,** and tfoe gronnd is said to 
foave foeen nf» so as to leave a deef» 'well-like foole. 

Xt is j>rei^ttmed tfoat tfoe *• oolnmn of 'water ** 'was in 
reality a ooXnmn. olo'cld Xf^^e^ * oiond of tfoe 

-tornado >, tfoat tfoe fire .was tfoe fogfo.«nfoxg^wfoiofo so often 
aocoxnpanies snofo a c^ond, a*a>d '.tfoat tfoe noi^e w;as 
oansed loy tfoe extreme violonoe . of tfoe -wind, and 
X>erfoax»s also to some extent foy tfoe tfounder. It is ; 
kno'wn tfoat -bomadoeB oocnr oooasfonjaUy over most of 
tfoe tezniperate and tropioal x^arts .of tfoe -world, tfoeir 
tme * foome * foeing tfoe XJ.S.A. oasrt of tfoe Xtooki^s. -• 
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Tfoe climate of Xndia as a -wfoole, exoejpt duuring tfoe 
rainy season, is normally too dry -to favonr tfois 
oocnrrenoe. 

035T Jnly 31 tfoe Xtt. XIon. tfoe JBlarl of ilSalfonr, as 
f>resldent of tfoe Oommittee of tfoe X*rivy Oouncil for 
Scientific end Xndnstrial Xtesearofo, foeld an informal 
recox>tion at tfoe X^orest X*rodncts Xlesearcfo X^afooratory 
recently erected at X*rinoes Xtisfoorongfo, X&nokingfoarn- 
sfoire, for tfoe X>ep»artm.ent of Scientific and Xndirstrial 
Hesearcfo. Tfoe ofoject of tfoe recex>tion w-as to foring 
to tfoe notice of all interested tfoe fcboilities existing in 
tfoe ne-w lafooratories for scientific and teofonici^ in- 
vestigations aiming at tfoe conservation and efficient 
use of tfoe timfoor suf>^lies of Oreat ^Britain, footfo 
foome -gro-wn and imj:>ox*ted, and to enafole visitors to 
see tfoe imi>ortarxt work already in yxrogress- Afooixt 
14-0 gxiests attended, rojxresentative mainly of timfoor 
merolxants a^ad nsers- Xtejpresentativ-es of Honxinion 
O-overnments wrero also jpresent. 

Tnc 3 IForest Trod nets Hesearofo lL.afooratr>ry, -wfoiefo 
wras comjaleted and e<jnij>j>ed dxiring tlie j^ast year, is 
now- fnlly in. ox>ex‘ation. It comj>rises sections for tfoe 
stndy of timfoor seasoxiing, timfoor xnocfoanics, tixrxfoor 
I>foysics, -wood toofonology, entomology, -wood x^x-e- 
servation, -wood --working, and timfoor ntilisation. Xn- 
vostigations oxx foofoalf of tfoo X. 4 afooratory are also 
carried ont at tfoe Imi>erial X^orostry XnstitiAte, Ox£ox*d 
(-wood teclmology an<i cfoejmistry ), tfoe TTnivox*sity of 
3t. Axxdx-e-ws (cfoemistry), and tfoo Xmi>orial Oollege of 
Scioxxce axxd Teclxrxology , Sontfo IConsington (mycology) . 
Tfoe w-ork of tfoe X»afooratory is 'nxxder tfoe ixximediate 
direction of IVXr. H. Tearson, director of Tox^st 

Trodxxcts Hesearcfo, and tfoe gexxeral iprogramxne of 
w-ork is snjxervised foy tfoe Torost Trodnets Xtosearolx 
Toard, xxnder tfoe ofoairmansfoi^x of Sir «J'ax'nes O. Xrvixxe, 
vioe-cfoancellor and ;]prinoi]pal of tfoe University of 
St. Andre-ws. 

At tfoe xreejnest of tfoe governors of tfoe Hoyal 
Vetexrinary Oollege, Oamdexx To-wn, tfoe IVEinister of 
Agricxxltnre and Tisfoeries foas ajpfxointed a X>ef>art- 
mental Oommit-tee, nnder tfoe cfoairmansfoijp of Sir 
Ofoaurles IVXartin, director of tfoe X.«i 8 ter Xxxstltute, to, 
consider axxd re^xort generally on tfoe reooxxstxmction \ 
of tfoe Xtoyal Veterinary Oollege and tfoe £>rofoafole 
cost ; and in j^articxxlar on tfoe <^ne»stions ’wfoat aoooxn-' 
modation sfoonld foe jxrovided, foaving regard to tfoe 
training to foe given ; w^foetfoer tfoat aoooxnmodatiozi 
can and sfoonld foe jprovided on tfoe pxresent site 5 if 
not, wfoere tfoe Oollege sfoonld foe transferred ; and ' . 
-wfoat arrangenxents sfooxxld foe made in. resjpept of tl^ : 
Animal Tatfoology Hlesearcfo Xnstitnte no-w sitnated at ' 
tfoe Oollege, if it a^pfxears necessary to cfoange tfoe , 
existing arrangements,** * 

A lUEmjAoaxxx. to Tfoomas Telf oxrd, tfoe famons road- - ^ 
maker and engineer, erected in fois native £>arisfo of 
^VVesterkirlc, X>itarxxfriess3kxire, was -nn veiled on A-ng. 3, 
foy tfoe, 3>nlKa' of ■ J3«*pden<sfo- Telford -was ' foom in . , ' 
17ff7, and fois ooxistTOo'14'V'e -works inoltxded tfoe 
f»ension foridges oyer tfoe JEtlver Oonw-ay and < 

3d[enai .Strait, tfoe Oaledonian and filllesmecre oayiala,;^*^ : 
and nearly one. tfooixsand miles of main road, witfo 
xn$»re tfoan twelve foimdred foridges, in Scotland, 
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s^oxiip ot zxck4>wrcitisti3 n t&w yaBacfk ^it^go 

.-fco ic^ JBSw»* mus^. 

' ■IN’ow wHicsJa. liMi' 

rockoliMl " .3atk v^iow csf tilio wliiola. - 

ijc]L^'y^jltMb>l3!^ :foilow Txx>orx of oixriltea,ibiofi.,» , 

4raoox*dL|j:x^ of JOkCkt^i^ro f ei.\:un«ts el^i>ox^^c^zxekl ooi:i.ctii>iozx& 

o^ci»t>, l^ooozxios m ]mci.t>1:iOX* of Irii.s'bojrioci.l i3a3il>ort>aiafcoo, 
■auocL SSooiotijr is t>o fco ooi;i6:r;|»t>OLlek.i>eci lAjpoo. i>l:io 

fipliOiroo^liLXiLCwas witili wiiioli it> is eboooxxii^lisliirk.^ il&s 
Tiio ^prosoacit/ xxixncil^oxr oonit»inoLos X>r- “voo. Somoaroo’s 
i]li:isf>r'4^'t^oc3. SrOooixo1>s of -t-lio l>ut^t>03rfiios cboci. -feiio 
of 3ECoii.y«t oxidl in xv^liioli lifo - imis-fcorios «uo*i 

Inolsdlt^a iroo^ivo ss am-uioli s.'fctoofioxx as sjrs-fconda-fcio 
<l.€»soirijpt^iori. Arx ax*tJ.olo on in t»lno ICavix^orKio 

0-iJ.lf, X^alco Viofoiria, T^y' II>ocltis, iias iot>orosf- for 

fr'Jhio oa'fciLxi'alis'fc , aodl oo^lii> tio 'ky& iri'V-ali:tal>lo t>o 
ot-liirio^jrax^lrior io-fcorostod in. 1 . 1:10 jioovaJiar* af>;(>arat:<os of 
tr-rai-is, oo-fca, lioolcoci linos, and dsliin^ s;E^oars omjiloyod. 
■fc>y t>H -0 nat-ivos in oarryinj^ onf. a fairly- oactonsivo fisliory. 
-A.lroady ci vilasa-fcion is -tolling nj>c>n -tlio nat-ivo ways, for 
it> is stalocl -blial. in xvlioxx t>lio inclnstry -was amoro 

flon**islAing -fclian if> is t>o-c.lay, to 2t 0,000 not>« w-oro 

im|>ortiod from J.rolan<l. 

Ifn:®: inoroasing afct-onf-ion -wliicjli is lioing j>aitl to 
tl\o gx'azing j>ossil>ilit>ios axicl tlio minoi'al woaltlx of 
<Jana<'la’s A-E'otio torritorios, is illnstratocl liy a syx-^cial 
nvamlior of tliei JS7 €x4,04.r<MZ'lst (IMaroli 1028), 

W'Hicli is on-Ciroly dovotod to an artiolo l>y IMr- IKH* 3V1. 
ICindlo on ** Oanc^ia ^NTortli of Fifty -Si ac X>ogr€j»os.'** 
mxis inoludos tlio nortlxonx jaart of tlio groat jarovinoos, 
and tlio -wl-xolo of '^Tnlcon and tlio JN'ortli-'Wost torri- 
torios, mnoli of wlxioli aro Icnown l>y tlio misnomor of 
tlio * foarron lands.* T*Ira.o nnmorons illnstrations in 
tlxo xxrtiolo aro jaartionlai’ly strilcing. It is also 
annoxinood tliat inve>stigations into tlio ^alno of tlxoso 
nortliorn lands for roindoor aro oontinnxng. JMossrs. 

F. and F. T. I?orsild, -wlio Ixavo laoon ongagod on 
tlio w'ox-'lc sinoo 102G, liavo rojaortod favonralaiy on tlio 
rogion oast of tlio IMaolconssio dolta. Tlio annual 
fiatrol slxifi of tlio Oanadian -Ajrotio islands lias loft 
^S^ydnoy, -N'ova 3cotia, for tlio iiortli* ^ario-us ro- 
soar olios -w-ill l>o oarriod ont d taring tlio omiso. 

.A.€aaxoxTX^Trr».Aji::, Itosoaroli in 192G is tlio sooond 
of a sorios of anmaal }ml>lloations issuod lay tlio Itoyal 
-^i'^gtiasnltnral fiSooioty for a tw-ofold jinrjposo ; first,, to 
rocrord tlio rosnXts of rosoaroli work, not xioGossaril^^- 
from l^ritain only, in a oonoiso form snital>lo to tlio 
X>raotioal farmor, tlio oonnty organisor, and tlioso 
ongagod in tlio odncation of agrionltural stndonts ; 
sooondly, to x^x^'^ont tlio loss to siglit of valnalilo -work 
owing to di^usion in jpialilioation. X>o£initoly nogati-ve 
rosnlts aro also inoliadod liooataso of tlioir imjportanoo 
from tlio j^raotioal jpoint of -viow’. Tlio snoooss of tlio 
^^’st' volnmo slfiows tliat siaoli a tyjio of 3 >nl>lloation. 
is a^firocaiatod. Tlio jijrosont ninnlior oonsists of so^on 
rofiort^, .'wrltton lay -vrollo known rosoardli -workors on 
snols wid^i^liy -diJBEoront sudajooto as oropo and jilant 
l>roodi»g, ' dairy lok-iastiandry* .agrionltnral oddnonbios* 
tnrid , onginooring, animal nntrition, soils arid' 
fortilisoris^' ^^did yotca^inary ^ooionoo. It is .impoasililo 
in a f ow -wogpds fed i nd ioato tko soopo of tko j^nl^lieation, 
ont as an dacaxxap^lo of in.'^rsotigatioris on snlijocsts wliioli. 
ISTo. 30B7, Von.. X32I 


dlosoly toiioli tlio daily lafo of tlio oonnnianity tlio 
^rodnption of Orado ** A ** .< tndoronlin tostod) milk, 
tko faotors. adSEooting tlio amonnt of fat in oow’s 
milk, and taints and da-v-onrs in milk and dairy 
^rodxioo aro among tlid r^-nostions disonssod nndor 
dairy Imsdandry, -wliOo an aooonnt is gi-von in tlio 
roport on irotorinary soionoo of -tlio of tdo 

work on foot - and - montli disoaso. .Altliongli no 

motliod of onltivating tlio ■vims ontsido tlio dody lias 
yot l>oon disoovorod, mnoli im}portant work lias doon 
dono witd rogard to its survival in oaroasos s-ndjootod 
to various troatmonts. ..^Vmplo roforonoos aro ap- 
pondod nndor oaod rop>ort, so tdat fnrtlior inf ormation 
may do odtainod if dosirod ; tlio pndlioati on will 
sorvo as a nsofnl sonroo of roforonoo to rosoarod 
•w^orkors - 

Tnn tdird annual mooting of tdo oastorn sootion of 
tdo Soismologioal S^ooioty of ^morioa -was iiold on 
.A^pril 30 — ^Alay 2, in tdo XJnivorsity of ‘Virginia at 
Odarlottosvillo. A.t> difforont mootings, papors woro 
road on gonoraJ soismology, praotioal and oacpori- 
montal soismomotry , and tdo oartdqnakos of tdo Uni tod 
Statos. .A.S rogards tdo instmmonts to do usod, tdo 
Wood-.Andorson torsion -soismomotor das ostadllsdod 
its plaoo as tdo dost instmrnont for rooording noar 
oartdqnakos or tdoso witd origins not moro tdan 
ISOO milos distant. Fox- tolosoisms, tdo "Wonnor 
soismograpd das provod its valno, c»spoo£ally for 
moasnring tdo assirniitd of a distant opioontro. Tdo 
oartd'qiiakos of tdo Uxiitod ^tatos woro oonsidorod in 
sovoral papors. I>x-. F. U. l^offmaxi oonolndos tdat 
tdo oartdqnako das&ard to tdo Fanama Oanal is appar- 
ontly of no sorioxis ixrnportanoo. Frof. 53. Tador sdows 
tdat, in tdo .A^tlantio statos, oartdquakos axo soattorod 
and do not roo-tir along faults as on tdo Faoi£Lo ooeust, 
dnt tdat in sdooks of tdo saxno intonsity tdo f^mrmor 
distuLrd ax*oas from & to 26 timos as gx:^at as tdo lattor. 

Tnr; sixctd >\nnnal Xtoport of tdo Safoty in Idinos 
Fosoarod Foard, rooontly issuod (Uondon s F.lidC.S.O- 
not), rooords tdo woxrk of tdat organisation d-nring 
1027. Tdo o3c.toxisivo odaraotor of tdo work oan do 
inforrod from tdo oicponditxxro, wdiod oacooodod— 
£62,000, mainly dorivod from tdo BlinorsT 'IVolfaz-o 
Fund. 3omo of tdo w^ork is oarriod out undor tdo 
diroot suporvision of tdo Foard, and otdor prodiotms 
aro oxaminod witd its support at univoacsitios and 
otdor institutions. .Among tdo sudjoo-ts of study 
« aro oacplosioxis of gas and ooal d-ust, tdo spontanoous 
. ignition of ooal, moodanioal and oloo-trioal onginooxHuig 
prodloms, rosouo apparatus, safety lamps, and in* 
vostigations of a modioal and pdysiologioal odaraotor. 
T*doso aro undor tdo ovorsigdt of tdo Uoaltd Au.dyxso 3 ry 
CTommit-too and aro typifiod dy -work on nystagmus 
and tdo injurious ofFoots of ooxtain rook dusts. Idncing 
-tdo yoar olovon roports woro issuod, and nuxnorous , 
pudlioations Imvo doon.mado t^droiigd otdor odonnols. 
Two f oaturos wdiod attract attontion aro tdo intinHfeion 
to if!^uo poqpularisod aooorurits of tdo work or tdo < 
; laodofftt df opojt^tivo mino workors and tlxo organisod 
^ tdo ^oaird ond tdo U.S. Furoan 

'■ -of kfxnoo. 

X>aBt. Faetovirzir points out an orror into 

• wdiod tdo imviowor of dia dook in IT^^rxrzus, .April 28, 
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J3. }il£U 3 xxxefccj’vor-fceixitily In. I^oojplos ctnd 

I^r-oMom® of tilro I*a,oifio ** (vol, 1, I>I>- ldS>, I>3r. 

J", !IVIa.oxnill&n IBro'wn amefcy l>o 3C*o^«ta*decl Cks 

«rn-fclxori-t.eLf>i ve» ovidonoo of i>l3kO 8nl>TX3Lez’^oxi.oc» of an 
island oallod *X'uanalci» 'velxiolx 'was ** assoirtvod t>o l>o 
sitvnaf>e»d not> moi*o t>fi.an ^OO nxilos f-o -fclxo sonfvlx oar 
sout.lx-wost^ of IE<raxrot>on^a»*^* or» “ aoooarding f>o mos'fc 
z*ojpoi*t>s, i-fc la>^ tio tvlio son't>li.>east> of H.ax*ot>on^a, bot'woon 
tilaat. island and IMCan^aia. ’* yVilliam T. J3x*i^laa<zn sa^rs 

in lais ** Xndoac -fco l>lio Islands of frlxo I*a^ifio Ocoan ” 
<jp. 169» l900>r Cr^txThCMJc'v^ or Itoid, afoll in flio 

Haoffslcy |gronj>, in -fclio noi^li, nninlaal^itiod , 41' 

144® 14' W".** ; or Itoid, of t/lxo I*ann’fcO't>n 

arolaijaolaf^o. USTortlra-w'Osfc j>oin-fc is in 1 0® 37' 17“^ S., 

144® 13' W. I>r- IVTaomillan Jtiro'w-ai infomas ns f-lxa-fc 
“ “felxo -fc-wo aro ovidont-ly filao saj^Yto islazxd« as I oan 
t>ost.ify^ Ixavini? j3assod it> in my' ’V' 03 ra^nxg‘s tlironjg-lx 
t^lxo JPaxxmofns, and -fclxo jjrojxor namc^ is * Tninalca * ; 
i-fc is sfcill iJLninlxal>ifcod, lilto noarly Ixalf of fclxo I*an - 
mofcYxs-’* lEvidonfcly I>r- "W. 1*. Briglxam, ** as a mle» fclio 
mosfc fcrnsfcworfclxy of anfclxori fcios , ” Ixas l>oon mislod in 
fclxis mafcfcor, as 'was also fclxo ro'V'iow'or, w-lxo follow'od Ixim. 

Tots rojporfc of fclxo IsTo-w "Yorlc for 11^27 

marlcs fclxo oloso of a qixiarfcor of a oonfcxary’ sinco fclxo 
adxninisfcrafcion of fclxo .A.<g[narinm. 'w-as fcakon o-vor l>y 
fclxo IN'o'w "iTorlc 2Soolo(^ical Sooiofcy and sinoo I>r. O- H. 
To'wnsond 'was ajxjjoinfcod dirocfcor. Tlio roj:>orfc, 
wrifcfcoxx in fclxo diroofcor*s alxsonoo on fclxo Oalaf>a# 5 os 
3BIaci>odifcion, l>y Olxarlos IVT. E6rod©r, oonfcaixis sfcrong: 
aroxna^los abonfc fclxo ** jpornioions diffionlfcy ” of -worlxinjg 
** oxx oacfciromely zn€»af;p-*o .axnoxanfcs of xnoixoy, rosxxlfcing^ 
ixx. an xxxxforfcxxxxafco l>nfc nooossary afcfcifcndo fco wards 
dislxTLwrsoxnoxxfcs,* * Ixnfc nofc'wifclisfcandin^ ifc show's fchafc 
'vox^ ^piroafc jarogross has hoon xxxado dxxrin^? fchoso 
fcw'Onfcy “fi.wo yoars in adajpfcinj^ fcho acjnarimn fco xnoofc 
modoi^n oondifcioxxs. In i>arfcic5nlar, fcho ixnjxro v'oxxxonfc 
of fches h-nildin^ i-t^olf sooxns fco ha'V'o hoon ap>j>rooiafc«od 
loy ■fcho -jxnhlio, for a considorahlo inoroaso is showm in 
fcho annxxal afcfcondanoo^ WThioh roaohod a fcofcal of 
2,120*30<5» or 3S34 xndi'VTldnala a day, Thoro is no 
dofcailod sfcafcoxnonfc of fcho oosfc of xnnning fcho 
.A.qxxari-xixn» h-nfc ifc -w^onld ajpjxoar froxn a shorfc nofco fchafc 
fcho roooijxfcs from fcho CJifcy of ISTo'w "^^orlc and from fcho 
Ifc^owr ‘Yorls: JZSoolo^ioal Sooiofcy axnoxxnfc fco ahonfc £13,000. 

niaciBS soionfcitio 'worlc aoooxnplishod hy fcho Sxnifch- 
soxxian Ixxsfcifcxxfcion, and dosorihod in ifcs fc'wolvo soxfos of 
l>'nhlioafcioxxs, is 'woll known and af>prociafcod hy all 
soionfciho -worlcoxs* hnfc fcho oxfconfc of fcho Xnsfcifcnfcion’s 
o£Fox*fcs fco Infcozrosfc fcho f^uhlio of fcho XJnifcod Sfcafcos in ifcs 
aofci'xdfcios is loss wroll kno'wn, and is an ohjoofc-losson 
'whioh soionfciho iixsfcifcnfcioxis in ofchor coxanfcrios oaxxnofc 
a£Ford fcd i,jgptxoxro. Ono of ifcs fcwro axxnual f>nhlioafcions 
dovofcod fco fcho oxxlighfconxnonfc of fcixo i>oox>lo oonfcains 
sixnj>lo aooonnfcs of fcho JESTsc^j^orcu&fons and JP’ieid-'Mwrfc <>/" 
■tfhc. Jrn^i^xd-ion. Tho volxxxno for 1027 

oonfcains 188 pa^os, afc loasfc half of wrlxioh aro fillod 
wffch roprodnofcions of phofcojgraphs. Ifc dosoz*iho8 
fchirfcy warioxxs ooKplorafcioxxs laxxnohod hy fcho Xrxsfcifcn- 
fcxon for ohjoofcs whioh raxx^o froxxx anfchropolo^oal 
sfcndios of oarly xncm in ESnropo, and of livings' u^Vxnoricaxx 
Indians and SSslcixno, fco arohissolo^ioai oscoxxx'sxons in 
Ohina, f^oolog^oal fcxips in fcho ^fcafcos* asoolo^^oal <md. 
hofcanioal Jonmoys fco Sonfch .^xhorioa., 8iiaxn, Bnxnafcra, 
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and>^ olsowhoro. 'i'ho oscfconfc and zxxanxhor of. fcho 
oscplorafcioxxs sn^g^sfc alxnosfc xxn,lixn|fcod hna^qikiiial ro- 
soxxroos,^ hnfc fcho jprofaoo spooihcally sfcafcos fchafc fcho 
Insfcifcnfcion has alxnosfc no nxxrosfcrf^-fcod ^-xnxds for hold- 
'worlc. I*ra<5fcioally all -tlxo oxpodifcions sonfc onfc oooh 
yoar aro xnado possihlo oifchor fchroxx^h fcho holp of 
jgonorons frionds axxd pafcroxxs, or fclxrongfh oo-oporafcivo 
arran^omonfcs wrifclx ofchor soionfclCLO a^i^onoios whoxohy 
oosfcs and ooUoofcions aro shax-od. 33x*ifcish izxsfcifcnfcions 
ha'V’o yofc mnoh fco loam irx fchis xnofchod of addinig fco 
scionfcifio Icno'wlodgo. 

I’m:: lafcosfc oafcalogruo (ISTo, 300) of soocxnd-hand 

scsionfcifio hoolcs and sorials offorod for salo hy 
W. Hoffor axxd Soxxs, IL.fcci., 4 I^ofcfcy OVxry, Oaxxxhrid^o, 
ixxclndos amon^ ifcs 1 800 ifcoixxs a soloc5t>ion of wrorjcs 
froxx:k fcho library of fcho lafco Sir -A^Tfc-hxxr 'IS. Shi ploy, 
hoolts xxsod hy fcho lafco Sir Harx-y H, Johrxsfcoix, and 
a xxxxxnl>or of dnplioafcos from -fclio !Balfonr ll*ihrary, 
Oamhridf?o. Hoadors infcorosfcod ixx alxxxosfc any hranoh 
of scsionco shonld ohfcaixx a oopy. 

*rixr: ICaisox^-'Wilholm-Insfcifcnfc fxxr Sililcafcforsohxxng 
ixx 13orlin-I>aliloTn, fonndod in 1020, xxndor fcho dirocfcion 
of I>r. AV- EJifcol, has roconfcly issxxod a volxxxno oonfcain- 
ing: fc-won-ty papors, provioxasly pxihlishod olso-whoro, 
doalizxg- 'wifch fcho wrorlc of fcho insfci-txxfco. IMosfc of fcho 
papors aro oonoomod wrifch fcho crysfcal sfcrncfcnro of 
•varions xninorals and orig:anic5 co-mponnds, hnfc somo 
are of more i^onoral infcox'osfc. Tho volxxnxo shonld 
prove fco he ocjxxally infcorosfcing: to hofch ohemisfcs and 
^eolo jj^i sfcs . 

Tjecb: Secfcion of Oeodosy of fcho Interxxafcional Union 
for Ooodosy and Cleojxhysios has rooonfcly issnod, as 
Toxno 4 of i-fcs a oolloofcion of fcho i^onoral 

reporfcs presonfced afc fche sooond exssomhly of fcixo Unioxx 
afc IMEadrid in 1024. Tho snhjecfcs doalfc Twitih afc long^h 
aro procision lovolling Chy Uallexnand >, dofcorminafcions 
of lafcifcndo, as&imnfch, and loni^fcndo (hy dolly), isosfcasy 
iXloxvie), and projocfcioxxs and eompufcafcions (Itoixs- 
silho). There are also shorfc i-eporfcs on fcho doflecfcxon 
of fche verfcioal (do Oraaff Unnfcor), fcho infcoxxsifcy of 
grr-avifcy (Soler), Oarfch fcides (liamherfc), axxd fcho sfcahilifcy 
of fche oaxi.,h’s angular velooifcy <£1. AV. Urow'n), 

-Ajpi^uro^rrxoifl's are irxvifced for fche follow^ingr appoint;- /. 
xnexxfcs, on or heforo fcho dafcos xnonfcionod z An ixxspootor 
nnder fclio JMinisfcry of .^i^rienlfcxxx^ and irishoxrios» 
for fcho pnrposos of fcho I>isoasos of .^Lzxxxxxals Aofcs^ 1804 — 

1023 Tho Soorofcary, Mihisfcxry of .A..grionlfcxxxro and 

fisheries, lO AVhifcohall-plaoo, S.AV. 1 (Angg^. 20>. A 
i^fc^or on^ixxoorixxjg assisfcanfc in fcho w'afcor dopa^xrfcxnoxxfc 

of tiho Ooxxnfcy Boroxx#?h of AVol verhaxnp-fcon ^Tho Town 

Olerlc, Town Hall, Wol vorhampfcon (^n^« 20>.> A. . 

wroi’lcin^ insfcrnefcor in anfcoxnohllo ong^inooringi: in 

f^on^hhorongh Oollo^o AVorlcs Xloparfcmonfcs The . 

Ite^isfcrar, Uonghhoro ixgh OoUo^^, Uoioosfcershire , 

21), A woxnan locfcxxror and org^anisor ixx hyg^ioxxie eucxd. 
ixxfaxxfc^ 'wolf aro -work: nndor fche SomoTao-fc Oonnfcy 

Oonnoil ^AA^ . O. Savag^o, Oonnfcy Hoalfch X>ejpaxrtnxent>|» 

^onlovard, AVosfcon-snpor-IMaro (.Anf^. 23 >. A.xx. agpci- 
onlfcnral analyst; for fche ooxxnfcy of Uorsefc----J3t*he CUoylc, 
of fche Oonnfcy Oonnoil, Ooxxnfcy OfXioeei* . Xh»i?«ihe»lse3r \ 

. <A.xxgf. 23>. A leofcxxrer in jEioiexxfcido O^nnan afc ,fclae 

l^T^orfchern IPolyfcoohnio, Holloway ^The Olei^* tCXoxrfc^bern 

I^olyfceohixio* Holloway, 3sr.7 ^Avt^^ 'A, ig^rodfeai^r 
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of a:xi.ait>!l^xrjt»t>£ce io t-l::w^ XJriivor'sit.y of 3 VIoI1>oxm*oc5 

Tlie» f ox* Viotoria., "V i«t>oi*ia, I-loo.»o, 

IVTollxwxiTni^o W-0. 2 <fc3of>t>- a). A. foll- 

■fcimo lootjoror* £brL<f ’*^omLon.st»T*o.t.or* in. «ti:ia.t>oxriy tt,t> t>lio 
TJxii.'V'oj'eifcy Collo^o of So»*t/>i txrici 3Vlonunioxxt.l»«hi.iT-o 

171x0 XXo^ietarar*, XTxiivox-sii’fcy' OoJloi^o, C7ar'ciiff <Se|x-fc. T 

XCoe»j>e>x*s of, ix>si>o«t.iAroly , llxo clof>ax-trrxorit-s of Ixota^txy 

and vx»-r-tot>-ra-fo zoolo^^>?' of Xfio IVfuisoixmFi, X-.ivox'fxool 

17]xo X>ir*oc5toi', ff'roo IVI vxMoiirixs, V\'’"illiarrx lii-o’vv'o 

Stx'oot*, T-ii’VOfjxool lO). A l«ctt*r"o»* iix or^^toxio 

clxoxrxisl.r'y' irx t.iio of or-^atiio arxd M.pjjxliod 

■olxoixjist^i'X Xlix> Hii* Jtxlxix C 'T*t»<5lxiiio»l Xixat-ilxitx^ 

*niO I?x*iriLc;ij>al , SSix* JToIixa C’?*x«h ’I’oolxTjical ln»1:iXiit.o, 
•lo-wi-y Htroet., Ti^.O.a 12). A Kooior* txAo*-inlL>€^A* 

of -tlie »Xaff of tilio J^aorxcioT'oi'M* l-Cesoaroli 

AwHooiat-ioix , fox* oofc t.otsHrxif.al in A,'owtificafiori« 

<3 0 XAxxc^ot^ocl w'il^lx t-Vio la\m<ix->'' in<.ixi«t,r>^ Tliti I^ix*f*oXox* of 

X<x^«**ax'c:li, IBx'ititilx JXo«oax'clx A>3fciooisxt>iorx. 


Hill Viow Oardorm, Hoixdoxx, N.W’'.*!. A lafoox-afory- 

a»»i»XarLt> at. t.lx«>> Xi.o.v®'! Otxrxjxowdoir I^^aot^oiry Tlxo 

{?5xxi><r»rint»oiicIorxt.* XXoyal xttxixo wdox* l?'aot>orj?', WallXxartx 
A.l>l>€W» -Kmssoxc. Aix a'^iesisXarxt. Ixicfcovor in tlx« cl€5j>ax*t.- 
moxxt of fc»iolo|^>* of Xlxo JHI nd<lor«fi«’3ld 1''oolmioal Oollogo 

T’Ho l.>iro<-it.ox* of lEdxxoatrion, 3IIciijcat>iori OiTi<;o«, 

XXtxcldox'«fie>ld . .A. fixll-tixicxo tioaclxox- of «xxl>joot« irx 

xxiixxinijr coxxrfcso#.* «a.fc t>lxo 3Bax*rx»l«.v TVIiriixiia: axici 1'*ei«lxxxic!al 
(Jollo^^o--— Uxo r*x*inc:if >«.l, Jtlax"vo,v' lxi«titxjfo, X^ax-xjwlo^'- 
Tlio CiJax-clinox* |>x'of o«i-»oi*wlxi p of pliy’Miolcjj^ioal o>ie»xxxiwt.x\v 

itx tliX3 lTx»ivoi-Mit.>’ of <:ilafs^?ow 171 to fcioox'ot/ax*>^ of -flrAX^ 

X^Axivov^ii-.v C^oxift, , <J!la«^ow. Atx os'Oixirx^ 

toxxoliox* of rtxaolxiiK' dc'.wijcjxt and xxxaolxino dfa’wixxj^ at. 

CSrtldwxxxitXxw’ OollofZfO 171to W'ax’don, < aoldtinxit^lxM’ Ool- 

lo^o, C''!x*o«m, S. 111. 14. A toat^lxoi* of -px-aotical 

xx»*t.tXioinatyi<3W at. t-.lxt> Ovoydoxt i*t>l 5 rt.e>olxxxio 171to 

l^x-inoipal, < loxxtx*al l*oly toclinio , Hoax-lxx'oolc XXoad, 
< li*o:%'xloix. 


Our yVst:i~onLomica.l Oolumn. 


■"I'lxx^: l>i*:<six»cio oi*' vVc'* 'CTX xacj’V' ox*' JVIxG'i'Korx OixaisavA- 

-T’I<ak«- 3Mt'. A. ICinij: oi>tx t i-il>n tc'K a ptvftx'r oix t.lti« Kxiht- 

to A' r>f . Ifoy. ASV>r?. f«>i* l\Xa>'. H x- xsoix- 

s-iidt-i*« (1) <'>l>tst<.»r*x'at ioTAw !>>' oac j^>e-i*t-« iit tlixM xvot'lc., (2) 

t liot^o l>y lAoopJt' ^vlto loAOxv' tlto a !*>.<, l>«it ixt'c* tnipi'ao- 
liMt^d in xnx^tooi' vv'oi'lc, (2) t cfiiit.#’ tixxwlxi Hod 

olt'.^ox' voi'K. '^l'’w*x'i\t.;v’ -foxir itA<3t.oof‘« in c*la«w (1) kIaow" ’V'or^V^' 
*4ati.'><fac* t-oj*>* ax;<3*>i*<lanot' ; tin' Ijoiiaclita at- ootnniotto^^- 
xttont- of jAtvtli i**t.tA>jj€' fx'oixA 1)3 to 43 xrnlohi, t.lxon<3 at t^rtd 
fx-oxn SO to 23 ; t fio 'S'olooil iorf iAi*o iix olo«t3 ac5t?ox'<l 

w'it It tlio«o <*iAl<*nlatt-*ti on tlt<» | >ai*al>oli<.? a»mxm|>tioxx, 
all t»xvait<3«’> IxoiiA^ ntXAcix' frtx* tlit" oafllt’w attx’ixotiort. 
l‘'’'x‘ont tlio <!oni|:>txi*i5.4on of tlio of rlilt'x'X'CMA t 

<.*on t pntoi*fc«, t 1 x 0 pi*<.»l>al >lo oxTom of lioi^j^iitM axxd x-etdianta 
aro witltin tv fi'aotion of a xniio txnii xv dofafx*o<3 I'x^MyAoot- 
i vol y. 

1''lx«i ft'Mnllw ixx «3laMM (2) »vx*o <io*XMidoi*al>lx lo«s prc'oiwo- 
I’Ik' nxjc‘€*x't aint.v of tlxt? I'tvtliatxt- iw ixow 3*^' ox* 4*^. OlawM 
(3) <jf x'xvino onlv wltfr'ii « vov>'^ lax'cco xxxixnHoi* of 

ol>!=4oi*v'at loiiK is=* ax'xvilxvljlc^ ; tln^ oi'X'orH tlic'n toxid t-o 
x**vn<*x»l «»Ltt. tvix o^^cantpli', m^arlTi.- 300 <>l»sox"vations 

avaitalxlo of t Ixo 7k^ot*l<«ltir<x fli'oHxvll of Hx'fxt.. O, 
li>2Ci. IV1 r. J >otxixitxj.< xvnd Mr-. K.ixx|j: diffoT*od onl^' Ia.v 
2° in tli<3 I’adiarxt.. J^x'of. ISliaixlo^' Itxvn latolv \jT*^od 
xxm-tx-o oarofixl 6?txx<J>* of *rxotoox-«, liopixx^ tliat tlxo «txitt>^ 
xna,v load to iTixi>or“taxxl. T*ortxiltjs in atolIxAi- plx>'nioa. 


t 

I 


« A.X1 aXXl^AS. I*. lJ>oij^ tSOXA tX’ilAAl tOH XX Xtoto OXA tlAirt 

intoi*e>atiiija; variaHlx^ wtax* to /t.--4..-4. ^7 on^rtctZ^ No. V. 
Jt i« of afAooial typo xxTA<i TVIiwa C7- T^aynct Xtaa dxMrlxxoxsd 

fi'oixA tlixA «|AOC3tx'nxix tlxc5 alxaolntxt ixx*v|j?:xAit.ndo — 4-0. Ita 
tAt>x*xnal xApjAtA-x-x^iAt ina^nAitxxdc' ia 3-3 ; it dfoyta tx> 4-0 at 
irtixiixxtnixj ; t-liX’s poriod dxxx-in^ velAiolA tlto lija^lAt isrt Ixolow 
nt>x*xxi*vl ia 700 dayn, fox- 300 of voltiolx tlxts li^lit i« <-oxa- 
ataxiit at it-« xniiiiiTAxmx v'alxxo ; tlAe> iiAt.xxx*x'al lAotA-voon 

xrxiniixAa i« xxAotret tlAaxx 27 yoax-w th-tx lonji^oat por*iod 

l^powiA, I*ayxio’« valno of tlAcx al>£4olixtx3 xxAa^iAit.xxdo 

Kive*« a dintanoo of xAoai-ly lOOO li At. - yoaf» j fx-onx tlxo 
■ «tati«fcio« of ^iant t4tai’», IVlx*. t>oi#? o«tiTi xatxxet *v tliamotox* 
; 30 tnno» tlxat of tlxo »nxA AArxd xx xAA.a«« 33 tirrxos tlxat of 
: tlio «nxA. T'lxo vai-iatioix of ligflxt Ixaa n»vially Iaooia. 

x^cii-ilAod to oolip«o ; on ttxiR asssxxnAptiorx X*rof- SHaploy 
: foxand tlxat tlxo x-adixxa of tlxo primary i« 0-03 of tlxo 
f ^J^Q-Jor a-xiis of tlxo x'olativ-o orlxit- TJtao oRtinrxatcsxi 
I *Y*^*iAotor j^ivoix ataovo xxAaJkos tlxo «oxxxi-ixAajor a>ci« of 
i. or Hit <4 a^troxxomioal xxniiti^. 171tiB witJx a poriod of 

I r~ yt>a,r« ^ixrots a 1/11 of tltat of tlxo ^tm j aooord- 

I mp: to iGxldijrxjKtioix, tlxiis i» loss tlxaxx tixo xarxirximvxxinL 
| po!^£^il>lo mass for a strar ^wlxiolx is afooxxt 1/7 of tlxo sxm*s 
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rxAaas ) x it i« iiA axxy caso ixAX 50 XXApAvtil>lxx -witlt aix aHsolnto 
rxAxx^j^xitxxdx^ - 4. * TlAO«e <?oiA.'.ti<i orations t>Ar<>w ^gi-xwo 

doxxHt OTA. tlAC? lAyy>otlAt3si.*>4 tlxat tlxo x^ariatioxx iw dnt> to 
oclip«o- At- tlio xnoxnont ixo xxtlxor yxlaxAsiHlc? o:3£:plana- 
tioiA MXA^fJTosts itsolf. 

Oa»t:ax'.A.-x-OTvv' C'^v^rAt-oo xjje: ojp ftjVXAi>vn 

V^xsi-oc-ia--iX5S- Uxo ofc>sorv*ation of radial voloeitios 

Ixas l>oofi ono of tlio olxiof Hraxxclxos of wox-lc txt tlxo 
Liolc O l>sox-x’'at-or 3 '' . VoIiaatao 16 of tlxo Jr*'u7.*1 
x>f tl»o oHsoi'vatory oontains tlxxx rosnlts in tlxo fox-rxx of 
XA oatalo;^txtx of tl»o i*adial volocitios of 2400 stars- 
I'Koso soxit.lx of doolixxatioxA 20° woro oHsorvxxd Hy tlxo 
11- O. IMiHs €'3xiAoxJ.itions to f^axxt.ia^o, Olxilo, •w'liiclx 
Hojeraix ixx 1003 anti xv-t9xxt on fox- tl»o x'orxAaixxdor of tlxo 
ftoriod oovox'od 1t>y tlxo oataloj^vxo- xsv'liiolA oxctoxxds froxn 
ISOO to tlto ond of 1026. Tlxo laT'K^** |>ax't of tlxo voIaaiixo 
oontaixxs tlvo sopax-ato daily results for oaolx star, 
togotlxor xvitlA xxotos tAxi peon liari ties of spootrxxm arxd 
on tlxo linos oixA|>loyod t tltx^ c-atalojrxxo propcsx- only 

oconpios a fovr ^>ajpjos at tlxo tixxtl. 

Vax-ialxlo volooity is x?stal>lisl*otl fox- 331 stars ixx tlxo 
oataloj^no, arxd is sxxsi-toott^d for 81 xnoro- TIax** 
vai-iatiorx is oloarly slxowxx ixx tlxo oase of Trooyon ; 
tlxo oHsorvatioxxs of tlxis ax-o ooxrxVxinocl iix j^x-oxips ; 
tlxo OActrorao valxios ax*o 4-28 Ictxa./soc- for tlxo yx^riod 
1003—6, and — 1-60 Icxxx./soc. fox* tlxo |>oric><i 1018 — 23. 
Tlxo x?e>txtro of xxxass of tlxo first ooxAX|.>oixoxAt of Otxstor 
Ixas tlxo valno — 1-2 Icnx./soo., tlxat of tlxo sooond 
oompoxxont -4-6-0 Itxn./soo- ToIax-i» Has Hooxx oHsox-vod 
inoro tliarx fix’o Ixnrxdrod tixxxos j tlxo dotails are rxot 
jrivoxx. Hut it is ixoto<l tlxat tHo poriod of tHo slxort 
variation is 3-06800 da^^s, tHo loxxgor j>orio<l HoixxK 
proHaHly g:r«^at.or tHaxx tHirty yoiars. Tlx<-3x*o aro 
riumoroxxs oHsox-vatxoixs of Hotlx ooxxxp oixox'xts of a. 
Ooxitaux-i- THo ra<lial vcslooity of tlxo systoxrx is ^icivon 
as — 22-2 Icixx./soe. THo x-adxal volooity of jAroturus 
is urxoacpoctodly small, ooxisidorixxg tHo star’s largo 
px*opor motiorx- THo inoarx of 36 do torrxxirxatioxxs is 
— 3-36 ls.m-/socs. THo catalogux-x is px-aotioally oonxploto 
xlowxx to iTxagixitxxdo 3-5, tHoro Hoirxg oixly 60 stars 
aHsoxxt. ISCost of tlxoso Havo Hc^on oHsox-vod olsowliox*o t 
sonxo aro difHcsixlt to xxxoasixro. 

THo ixxtrodnotioxx ooxxtaixxs xxxxxoH ixxtorostlrxg mat tor j 
for oscamplo, tHo oxxdoavoxtr to ncxalcLo a Holo ixx tlxo 
nxiddlo of tHe original 36|r-inolx mirror, 'wHioH rosnltod 
in tHo mirx'or flying to yxiooos undor intomal straixxs.. 
I^'ortnnatoly, a Hottor xnirror was oHtainod firotn tHo 
St. OoHain Oo, 
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TixiiS IisrTK:»x-sii:_x: xi^ IMtct-. A.T>i JSfcix a. In JViT for- 

IVXr. J- .Ihl- I3etk:or- cles^or-itxfSR ciisifcoms in -w’-liicsii -fciio 
int.e^r*-«o>c: x>i^ a, jxa,rt^ in -tlxo ISTo'vv' -Flal^i-icJoa. Tn-tor- 

«-€»c xna,nr>nialw »XT*a j>a.T"tiovila,x‘l>r ei,ij>nnc3 a.ixi-. iix i-His a.x'aa- 
.A-inon^ -t-lxaxn -tlxo c^xclii t>i t « a. r^on:H:->lat;*i rM.nj^e» of 

VM-T'ia.tion in 03ct.0T*na.l |i>ai-fc^^ fr-orn ft-xiiM.lo a-na.t^c>nn.>?' 

tr-o a. fa-irl.v ooxxij|.>lot»o a.i>j3rc>a,<;‘-^ -fco nxalt*. 1 ixtox-xxa.lljV'* 

onl^r- xrxa^lo c>x*j^a,ns ooonr*. ''J''ijc=> int/e^r-ao>c >ia« an inx- 
j3ort^ariti fctooial aij^nifioaixoo. ’"Plio^v aj*o valxxe^ci, 

l3e»irif5 •w'OT’t.la Jxalf a^ xnxioii xx^aizx i<lxo a»x*xlo. 'X'iiLoir* 

oliitif xxf30 lioM in Xlie^ii* f i ixi.<iXi<>n in t-lio f>i^- I<i I li jPe^asctK, 
l3y 'W'lxiolA a ma.n z-iKOK Iti "i/liio i'arzl-c« of |:>z-t^o<r^<-l€»zxoe'- 

J\- oar't.aixx nxixixlxox* of and int:ox’-«o^c T>i^j-4 nxxzMt;. Ixo 

Icillad at x^aoii. «toj3« tlic^ zzatix^'o doc^'j-i not IxT-t^od jxi^a 

Rystoxnat-ioall^*^ axzd oix a lax-faces Rcstxlts, it is ixooe^ssaT-y 
tlxat lje> rIxoixIxI t>ox-i'<x’w^ e»ix tliosc* ocsxsxxsioxi w. IBext axxy - 
ono xvlxo is x«i I f >o|xxxla.i’ xvxll ixot> Ixs xxlzle’* to olxtaiii a loaix- 
One^ xxx^tlxod of r >l3tainixxf2C j>ifjc« if^ es^ctox-t injGC jxxxyxnonts 

of J3i^s to xxx''t*T-t ill etxxixse'-f J 1>.>^ tfjo xnafacic; jzovv'xsi's <»f tlj<s 
oxtox-i iotxox- tTo xxxxxv' tljx*e*xitxsrx tli<' ov\’'ne'*i* xv'it li ixjjixry 
to liesxxitli, ox* ove-xi xA'it lx doal lx. It csoxxxos xxlxotxt, t-lxt^ix, 
tlxat oxxly jxof >xilix.x" xxxesxi ox* 1 Ixosrs f«^ax'x?<l fox* tliesii' xnxxfacics 
Xxoxv'ox's xxx“«* alxle* to oixl.txiii i lxc? xxe'otf'ssax-y to x-iscs iix 

1 ‘txixlc- ''I’lxes 7 xr*oxxiotix>xx txxtvz's <s«^x*e>xxxexxxy 

xv'lxioli ixxcsl txde'iR a riifrljt - lexnfac daixoo. ''Plies yoifacs 4x.i*o 
lei Hod at tliis x*<si‘<»rriony, txxxt xxoi csxxtesxi. ixxtlooxl, t lio 
intor-so3c is xiove'x* oa-toxx e3cc50|it l>y -vvoxxxon axx<i cslxild x-tsii. 
l^oaxxs of jxifJCM, -vx'lxicli ax-o tlxo standax’d <?ixr-x-oi K-y , iri- 
A/olvo a C5 0xxx|3li«ixt-es<i tsystom of intax-oat* as xx loan Ixas to 
1x0 x*aj3aid w-itli xv ixifjc tlxo sivio xvliizslx f ixes lexxxxx 

x;voxxld Ixae^'cs xxttainocl in tlxes ixxtox-x^xxl lixxei it Ixcsoix alJexw'tsd 
to livers. 

OsTTXTR Ajsri3 T’xr r-^ atmix I^tx-x-.aix -C 'x^ Xn 

xzox'e; x*t fexx* *1 eixxe-s, SSix* X''liix< l€*x*s T-*<stx*io disoxxssos 

tlx© x*©latioxi of tlxo C!>«ii*is lo^orxcJ and tlies jxillax' oxxit a 

hiesax'ixxjc: tx|;>on tlies sxijt^j^ostod ooixn<i3cie>n Ix©- 
t-wooxx Kf^yx^t itxxi e?i x-ilisatiorx aixd tlx© C ^ai xc*asixs, Tlxc* 
lo^esnd tlxat a f ax n ax* isle tr*©es f^row' x'oixnd axid esxxolosod 
tlx© Ixcxciy of OMix'is an<l xe'as a£ t/Oi* wax-ds <sxxl doNvix lx,V tlies 
Iclxxf^ axxcl txscsd as t ties xxillax* of liis Ixoxxs©, lixxds a fxat-allx^l 
ixx t'W'o tiisox-fj^ian f ollc-stojriisw jxx-ovioxxsly i*<'-<!ox*<l©d iix 
-d ars-icii it TCff-y-jit,. Cioox'f^ia is tlxxxs lixxlcesil witlx tlxc’^ t >sii-is 
les^esnd Ixxxtlx l>y aixoiont f^oofJcx'a-x^lxTv'" xxixd nioel«*‘X'n foils. - 
lox-<s. 'l^’lxes aotixal rt*ixi*xins <ionsolid»xf t' tlxes Ic^fjcesixd axxcl 
l^ix^© it ix x*csxi.l Ixasis. 'X'iic' Osix'is 'wox'sliifxf >ox* xirxxxst- Ixa-v*© 
l>©©n aR ©ai'ly as tlx© Hacl*xt-ians, fox' oox*xx xx'xxs pc^o^wix and 
^r*oxxixd Ixy ttxesxn. .A.S tlxcsx-es ax*© xxo lif^nx'ess of axx csax*li«sx* 
x-aces ©icc;o|r>t tlx© stoat ofxyfTcoxxs, tlxat. -vvixs ;|_>x*ol>al3ly tlxes 
x-ao© resol aixxx©d l>y Osiris from oxxnnilxalisixi, and tlx© 
frxractic*© mxxst Ixav'cs Ixoc^ul Icixoxa'xx to tlx© Badxxrians frorxx 
tlx© allxxsioxxs to it in tlx© Boole of t lx© JL>e»ad , "vvlxieslx r©f©rs 
fairxiliai'ly to tlxe-s lein^doxn of <3siris. ''I''lxes Zladarian 
tyr>© of slexill t>©ingc ixesar tlx© ilrav'id iaxi axxd e*ax-ly if index, 
tixox'o is a jxx'osxxnx f xtiexn tlxat Ixotli x-ao©s ox'if^ixxtxtesd from 
Moxno oonxxxxon oc^ntr© jxx'olxalxJy ixx yVsia, I-*xittiix^ 

lof^onds ajtxd i-csmains to^cstlxesr, tlx© fxositioxx is tlxat a 
l>©o]pl© livinf^ in Oexorfdxv yxoss©ssitXf>: xxg^x-ic-x j Itnx*© axxd 
soixx© oivilis©d ax-ts xnov©d ixx to Indixx and l^^f^yjxt 
tlxronfjcf^ Syx’ia, Ixriixg^in#;^ -witlx tlxcsxn xxxytlis of tlx© lioxxxts- 
land and connoestod -witlx tlxe> fxx-ine^iixal ^xla-oess Liotw-ts^six 
tlx© IBlaole S©a and tlx© (‘aj^jxiaxx, ancJ jxossossinj^ a 
©i-v-ilisation -wlxiolx dexoayod in lilgynt Ixixt xxjxlxcsld tlxo 
idoals of Osiids ane.1 Xsis. Tlx© -worslxip fxxxssod tlii*oxxf>clx 
J^yria, Bylxlos txooonxixx^g its ooxxvr©. ixx Oanaaxx tlx© 
tyyxictal -wox*slxij> -was oonixescit©d v^dflx tlx© f^ro'V'© sacr©d 
to tlx© f2CodcJ©ss and tlxo jxillxxr of xv'ood ox- ston©. Tlx© 
tro© (a^/x-rrex.//.) is l>©st ©xjxlaixxexd Hy tlx© oon timxaixoes of 
tlx© -worslxi|> in -wlxicli Ixoly tr©css ax-© tlxoxxj^lit to !>© tlxo 
Ixalxitation of a s|3irit or saint* 7t may IxaV© inflxxoncsod. 
Olxx'istianity and e=>»3cp>lain tlx© say in of dosxxs s 

'■* Z^ais© tlxo stoxxo axxcl tlxoro slzxxlt f lion txxxcl xxxo, 
Oloav© tlxo -wood and tlxero anx X,*’ 
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I^xxTcssxjrxtJi: Azsrn I^xxvsxoaxl. axstjx IMTiKisrrrAX. IEi*'jP'iox*aisxo'vr- 

J-toj3ox*t INo- 3 7 of tlx© -Aoronaxxtical lrt©soa**C5lx 

Institxito, T'olcyo Jmjxox'ial T Jxxi-v-ox*si ty, rocords an 
o?c:f^>©rixxiesrxtal sibxxdy of tlxes cxffcse'ts of low l:>ax*oxxx©tx-i« 
J3r©ssxxr©s and 03cyf;^©ix dojxilx^atioxx xxyxorx tlx© ©flxciesnesy 
of nx©xxtal and jxliysical -work, 'l''lxt^ x-e^scsxxrc^lx lias l>©e^n 
vcsx'y cax'ofnlly C3oxxd\xot©d , xxxxd oontrol e‘s3cj>©rixrx©nts 
oarriod out arxel rojxortxsd ixx fxxll. ''Plx© x'cssnits soonx to 
slxo-w' tlxat Ixxtlx jxliysie-sxxl and xnorxtixl ©flioicxrxoy ares 
dooroasod fx>4 *x. eie»xxs€sc|xi©xi<3es of tlxes loAA^esrixip: of tlx© 
Ixaroxxiest rie; y xrc'ssxix-©, t>xxt fx-otxx t IxeT first ^^roxxyx of 
esxcjxorixxionts ones csxx.xxxiot dotorxnirx© xv-lx©tlxcsx- tlxis is d n© 
tes tlx© desxTX'c "xese' of yxrossixx*© ox- to tlics l*x.olc of o>cyjBC©n 
©e>ixxe3id©nt. vvltlx tlie' d©c3x-©as© of tlxxx.t y>i'©ssx*i-es. ir^onxo 
fxxrtlxe'i* ©x:| >*sx-i r rx©nt s « >n xxd mi ttcsdly t*oo fesvv^ sxxlxjoots do 
soesiix to itidiesxxt© tlxat tlx© dtsc*resas© ixx c^flioxe'xxoy is diio 
to t lic* Ixicsk of ojvyi^csn i-at liesj* tliaxx t.o tlxes lexxx- | »x*esssxxres 
in itscslf. 

ISJkw' J^ist'xxaj^ l»"*At::TOxx xisr C-Acrcri^i-^. strikiixjjc ©xxscs 

of a. X'oocsssi v-© l©tlifxl facstor ixx J'-sxv’©disl i Holst csin- 
l<’’ri©siaxx <;att3© lixxs lxo©n dcxsoiUxod l>y IVlolxr *xnd 
AA’x'iesdt (eX©^^r. oj" fVrz/ rV / c-jw, vol. J V>, ISio* 3). ^Ixxtiix^s esf 
lx©t.©T*o5r;y|^oxxs Ixixlls to tlx©ix* danjjcl^ tox's yxrodn©© oix© 
lxxxii*Ie*ss ©alf ixx sesvoxx : 1 or 11) txc^c'ox'din^ to 

yxootatioxx. *’Plx<' ©al n*©s Ixa-v'c* a, yxiixk c-tsloxn- oxv-XTi^z to 
tlx© Ixiood --v'Osseds, axxd tlxes slcirx is ixx an esrxxlxx*>' c »t xic- csoxx- 
dxtion es^ccse^yxt a fc^w- txresas on tlx© xxx nic.x;lcs, ©.yc*lids, c’-nx-s, 
xx-nd le*j^s, vv'liieslx jxx'odxxc© Ixaxx's. ''flxc’-ix* tc^x'tlx xxrxcj Ixcscsfs 
ar© xxoj-xrixxl, Ixxit. tlxo\' di© tx fo-w- nxixxxxtx^s xxftc'x- Hirtli. 
Tlx© Cionditioxi \eas *x t- fix*st. sxxyxjxosod to l>c* dues to fc>c>t- 
xxnd-xrxoxxt lx discsxxscs, l3xxt Ixcxs sixxc-ts I>c'-<*tx <.?l*»ax*ly trac'c^d 
to inlxe'X’itxxTXC*© frorxx oixes ox* me >x*<» 1 i<*t<s i'<xy:y ^o» is Ixnlls of 
Ixij^lx yxlxxsnot/yyxics qxxali ty, xvlio syxT*<^xi,d it in tlx© lx©x'ds 
as a x'xscje^ssi V© csliax'xxestcsx*- H xx.ii*l©ssixe'ss is leixove-xx t-o 
oooxtr ixx xixxxrx, do^s. ixexrsos, rats, rxxi©©, laroxxts, axxd otlix^x’ 
xxnixnals, l>ixt- is not xxsxially acsciorny stx.niesd l>y Jc'tlxxxl 
cl©f©ct.s. Ii*ives lestlxal fxxx;tox's ax'e» xxow' kxxov\-xx ixx c*xxt t It', 
xxrxd tlire*©, or yxrolxaHly foxxx* of tliesxxx, txioixx* iix tlx© 
PPolst©in-T'x'i©siax3- Tlxis sxxyac^osts tlx© ntsc'cssst t y fox* 
xxsixx^ l>i*©odiny 2 : t.ost.s to dote’trxxxixx© \e-lx*>tl xtM* Ic'tlxxxl 
i*©e*.«^ssi-v*© factors ar© y32*e=ss©ixt ixx tlx© xixxiimxls t.o lx© \xs©d 
for l>x'©«-tlixxj *5 y>x«ry>os©s. 

A-X’tJxxAXL, Jlxs'rexa-x- exx^ yV^Tciot-A A^Tsm Kxf e* r> i-:si a . 

Z:*''*xst?icnl© 3 of -volxxxn© 4 of tlxes Be?|xox*t of tlxes IVlission of 
3VI . elex K>olxarx-C '^Ixalxot. to .Any2:*'>l»^ xxnd Klxtxltssia ixx 
10152 101-4 (Baris i l^xxxxl Ptt^xit lxxx©i*, 10U/», 1 />0 fi'aixcs) 

Ixas x*es©©xxtly ©oxncs to lixxxxci. Tlx© ©.xy x«=sd itioix wxxs in- 
a I t# 2 cxxrat©d xxrid©r tlx© xxxxsyxiocs of tlxes Br©xxclx ATinistry 
of I^xxlxlio Ttxstrxiction and of tlx© tJroogctafxlxioal ?4o©i©ty 
of I'^aris, axxd most of its ©x yxlorxxtiexns wor© carriod oxxt 
ixx .:^rx#5o3a, a r«3^ioxx i'ax*©Jy visitc^tJ Ixy Bx'cxxdx natxxrxxlists. 
Tlx© ^roator j3art of tlxis fixxt'ly il lxxstx*at* ^d jixxxl^licxation is 
o©<5ixjxi©d Ixy rt^yxorts l>y -varioxis syxoc^ial ists on tlx© 
O-ole^oyxtora, axx ordor of insocts ’vtdxie^lx is slxow’'rx to ©x- 
Iiitxit a mxxrlcadly ©nd©xni© ©Ixaraotox* ixx tlx© ro^acioxx ©on- 
c-ornod. _ Otlxc>r royxoxrts doxxl -witlx tlxe> 1-ly nx©no|3t©x*a, 
.A.x*aclxxxid**, anei xxon-nxarin© Udollxxsoa axxd tlxex f©x*ns. 
In most cas©s tlx© ooHe^otioxxs r©y3ox*t©d txyxon ar© 
r©lati-v-©ly snxall, Ixxxt tlx©y yrro-v-id© a w-©lcomo addition 
to exxxr l<n 0x^1 ©el |2?© of a li ttl©-©x jxlorod rexy^ioxx- 

semAX.x Axsr AVA.sfS. ^Tlx© sxan.>y>loxxx©xxt to 

vol. O of (Janxxary 1021^) is d©vot©d to a oonx- 

yxrolionsix'-© xnon 0 |;^rayxlx of tlx© Hooliid *wasy>s of tlxo 
Txxdo- Aexstralian r©gion l>y X>r. .T. Cl. ]B©tronx, of tlx© 
J.and-wirtsclxaf tlidxon IdLoolxsolx xil© at 'Wagonin^goxx, 
ZZIolland. Tlxis mono^^ayxlx, -wlxiolx OGonyxios nearly 
foxxr Ixxxndrod yxa^os, is prefacod l>y an admiralaly 
illxastratod aooonnt of tlxo ^onoral anatomy of tHoso 
insoots and a slxort dissertation tlxoxr Ixiologfy. 

AXost of tlxo remainder of tlxo -work: is do-votod to 
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<J.osoj“il->'t.iorxs of tljto va.x’ioixM f9f:>ooio» 4a.n.<:], in dlT*«.wiri^ 
ffioso, t,liLO mjit>i»or ixtfus Iricvrl o/ooosjs t>o mi£Lt> 0 ]T±<dkl fi-onr* 3Tria.rxy 
of tlio iBrirc»a,t> zmji»ovixxi»9 of IGv»i*oj>o a,n.d t.lio OWont. Xn 
tilTLO oonolizciinjif f-fioro i« £l ^orxox*£i«l cXi 63 CutH«ion of 

j->»’ol:>le3xns l>>=" t-lio f»:oo^jra.p>lxioa.l cli«fcriX>o<>io»x 

of -t^Hoso ’waspa ixx -fclrxo r*o^ioxx orxclt^r oox».«i<Xox’«fction- ’X’lxo 
’wox'l?: i« of ixT3Lj>oi-fc4EbTioo -tvo *xll esnt-ontxolo^st.» ixitrorcistioci ija. 
A.ooloa,fo XX>'xinLe»nojf>t. orn. 

Is rrerTf: JVlAX^yvitaA. I^yvitA.ST'X'i':: T jsr-x'xt A.oTf:x^x^XJx-.>v «. V — Xt- 
is oMoally sf«.t>o<X -fclxtxt- tlio xricxlfxx-ixx jxxi'cxsii^os livo irit rtx- 
x=:ollcilet-rl>^ in fXio xo<l Ixloocl <^5or'x>o«d«:^, 1r>xxt *x. 

Koi'ios of i n VOS 1-ions jcl-oxicJin^^ fronri JOll l-o J OiJO, 
IXr*. !lV!la.r>r I-t. I^*xxA'Son oonolxixlricf (lf#20) t-H«-l:- oil 

molo-x-iol ’[>a,r«,sit.<'iM fxi'o t-T-a-fsollo lor-, is, l:,li**>^ or-*’* 

«,fl/OC;X»o<X to t>»o c^x t siix*ftx<.';o of tlxo inf«.'<*t,€‘<:l 

oorjxnsolo nncl ooolx T-toxoMilo <J<^s-fcr*o;ys sovojt'ol x‘*sl 
oox-]pnsol<^s,’* <a,n<l tliis V'-iovs' Pios l^oc'ix sn|~>| l"».V 

*xl- loa-sfc t'w^o sul I otsii t. •wor'icoi’s. XX o-rlxfi't J-»- 3-t<xt-<*liffc? 

^T<jt4/r, 'Z’r*<>y>. T i 1 02T > Xios Ofvi't'io<3 out- 

io voslijufo-tions orx l>loo<l t*xl<;*'n clii'ootly fr*om c-a-na»*i<*s 
irxfo<^tr»<l v'-it-li jjrcx^C'-<^:JC oxid fx'OJn rxxo.n 

int**»cttocl vitlA tc*r-tiiX»» rrvfxlox'io. lixotl iix 

TXovjirx’s or* in 55c‘TiXc<‘f-’s llnicl. tloliyA'l , «^xxxl>ot Itlo* I 

;fin<i <’tjt irjt.o IXaiji M«=5c*lioiiM (3 ^ — 2/^ tXxiol-c^- Xxx 

fio c**xs<* x\'os l»o to tine I o ^ >or*»xsi ox tr-iXc^A'llnlja.!* ox- 

<*von e'‘jnt >c^cl< i< -tl in tXjc' sm*f»i<.-c* i A»<**nl >r-an«* i 

1 ixi'c' in 1 1 'iXOA'*! I n l»» I'. 

J K •!*<'> isr INI t> \' loivf i^: XT'S- ''l''3xo y/. . ,y'ox/x*/'i«rf , 

X 5, 2, tjontixins 4Xti tK-ioonnt >'>;V'' f’*'*- fS- IXvissoll A»f t I m 
<J ist r*i>>i 1 1 ion of f V/yex/e //>» !>>' cixA>" fr*orr» ^A.|>i*il l-c* 
£^<■51 Jtyonil >e*jf of 1 S>2<i. 'X''li<'*X’o is »a, elmjfxixxl <|r»s<*ont- fj*oni 

-AjAi'il to lino ixnel «.s«i<'nt fi-otii »fxxlx fHof >1 r-m Ixc'x*. 

AIo*iKii»«>xnoix I M of tlit^ sfx^oi 1 1 ii>ns x*x> v’axxIi '< 1 tv'o >>re>o<fM 
of tl siv^ow, lli<' snnxll ' Ixx-oocl I>«*iixj 2 : <:Xo>nin>x.n t 

fi'om .1 iil>' t-o JS< ‘I >t « -xn I >oi‘ itnci t.l > i-c'xn-l i n^ 

cli tYx'i*A'»rit-l.\' fx’oTXX t 1 x 0 ‘ ^ l_>i-oo<-|, l)xx.(l tonriocJ 

lo xaux^oitl t>lio inof'tsssinjj; in ttao 

CJoTsj i>JTic>js! i‘Ji> 11 losnojsrsxcs j jsr X<‘'rsn. ATuin.V’ of l*ivx^- 

lxxv'*s olxsi'ir'x'ixtlons c>n llic^ m v-io n r* *>1" iinclox* 

I'.x: j>tsj*xn ion t Ix^on fount] t>\‘ IX. <'.>. IXxxll lo l>xx 

X'oflo'C'tt'i i ii-i tisli •/ruArnffl^ ISi.fS., 15, 2). fl.V' 

*jtssoc*iia.ti<Vrv xvit H foot] lit? l.T'xxin<*<l IH e'tt tt i tc> 

o n jon\onlix.x\v itx<?t*oixso txf O-X" 1-. in t-li<* t:.oxny>oj*« 1 iii*o 
<->r tlto snx'X'onntlinpj xx ai.loi- (fx»xtJ/oi- tlio incltxciotl o.oxx- 
x't'ol ioxi 01 X 1 * 1 * 01 1 1-w ). xxxxci tx n ion ion t.m\v' <'lt'<*r*i'!5xso of so 
lift-l<* fxs jxixr’ls <if sxxlirxxt.v | >ox* I <M>0. X 1 is x\*i*ixssos 

l<’>ix.r*no<l 1-0 clist'i'iniixnxl-o l>olxx'<*c'n c|iffcM*<^nl t'^olovn-od 
liKlitw or* i>ot-v'o«?n x>no ox* l-xx'o soixi-oc's of Ji^lxl-, Ixxxt ixof 
r*t’>n,ciil,v l>€^lw’'Ot“n <lilTx'x*x»noo« in int.onsifv of oxxi^ lil^til. 
OtXior* oocjLXox-inxonts xxsiri^ slijLi:!*!:. I'locdx'itt slioc'-l-ts r«'- 
v*<^*xlo<3 somo ool<#»i»* <X is<‘»’ixnin»xt ion ixx Xxlx^nnios xx-xacl 
?oxxMitix’oxi<^«s to «, ^'il>x*« t ox*^* stixnnliis in C^x*ox? */«/>/* /x.v 

xxicl d ///ex- Tlx<> jixxjfior* is x'xxl nalxlo txxxei ixxxjpox't«.rj t. 

IVtxJsjm-ic A Mx*3itx o A 3sr f^Atsixx fcr!jsrAn.,s. JVlx*. XX". XXxn*- 

•inj^toxi ll«,J<*3jr* }iix.s of lixlo clov^otocX Jiiw xvtl-ontion to 
-lx*> «.mxl.oTXi 3 ?' of rxxixnxl-t^ yVnrxorioiExn la,ncX srnx-ils. X*li« 
iix|r>oT* on sonx<3 lVTx?>tio*xix fox-nx« pimvionsl^^ ooxxfixsocl 
oitlx tlxo g:onxas (^I^roc, ^4o«te/. ^at. iSol. 

vol. '70), Ixxxs xioxx- Ibot^n folloxx-'orl Ixx* ono otx 
ixinixto .Anit>rioa.n jZoniticixo vol. BO). Hl^’lio 

aitlioT* ^ixeos ca, stfibrxeXxxz*clisoiX nonxmxoltxt-ixx-o xxs cwclojfilocX 
*y' Xiixxi fox* tXio j^x8>x*ts of tlxo ^onitsLlixx, xoXxioH if it xlxxos 
fit c!Oinmoix<3 itsolf to otlxor* xxna.tonxist« at loast 
nalxlos tXxoso wlxo oonsnlt His v’-or-lc to folloxv Ixis 
osox-ifxtioixs xvitlx xanxlox*staTxcIixxf;. -A. s«3i*i©s of n»or*o 
i* woJl-knoxvn ^onox*a and s|xooi€3s ax*€> doalt xvitlx 

ixattxnxioally, somo for* tXio fix*st tinxo, arxcX . tXxon^lx 
xxow sjx^oios is jxirt forw*ar*ci, tlxo familiar J^eZ-iaa 
J^inno^*-, is now rnaeXo tHo ty" 3 po of a now* 
-'nxxs -jF*4*€i'tjM3U>v£tr‘^cM.^ 

Oarnoi^TjffijBtA. nrr JPox-AJBt Sikkuta. Tiro 'V'alcvitslc 

‘^^*^«'i»sion of tiro XX^iassian .AoacXomy of Soionoos Iras 
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I nxrl^lisXrocl an intox-ostixxg list of 0**tXxox> tor-si. _of tXxo 
* ^Talcntslc 3r<3X->rJil>lic Iby IVtiss E. I?*- IVTiram ct^ 

tet, G O'rn.rn.'Lfi-et'icf't'M. 'f:*o'Vt^r Zet- Xcr/coxx/ci, 

frart 24 ^ XL.oxxiix|^a<J , 102H). IVXatoxrials fox* tiro list 

Piavo Iroon oollootorX try* sovor-al 03cy>oclitions of tlxo 
Acjadonx.v*, an<l tlxo list inolixtlos xxs xxxany as 35 sjfxooios, 
xvliiolx is XX liiprXi fi^xix*o considorixif? tlxat Ortho^tora ax*o 
a f^i-oixj> <;losoly^ oonrioctx^d xvifcli xvaxTn axxcl dry oondi - 
tioixs of oacistoxxoo. Oxxt of tlxoso, l.xx*o sfxooios xirox:*ocl 
to l>o nt>>w^ to soi<3nco ( jr*oc/x'^/Axr>/xj¥'/-v yere!i»^/« ^Mix-. a.xxti 
J ^rttrrh'fxcj. yro/err/jv !R^lii*. ). 'l^lxo Ixxst xiamod of l-li*^ T.xx'*> 
noxv sjrotrios is d ist.ri>:>iitod nortlxxx'xxr* Is xxjx to tlx** l^olai* 
ciii*olx’», t-o^^otPioi* xvitlx JF-^orf/js- _/V/< 7 '/c/ex- IXolx, anrl tlirox^ 
sf>o<?i«^s of ^<‘»*yci/xx'n*x ; tlioi'o ax'is txlso foxrx* 

sfxx'-xiios of .yiLG'r’'i<jLi<lc]fi. ( y"*or/'/*#X'Xxoy>«/<r ^myxyx / #x.« / _ ^^Tir., 
f’ye>yx/y>/*oo<3r-x/.Af i*''. VV^., JF Icor-jy f4.'i i^ixlx. , 

xxntl .,4 r'x*ye//x 4 trx* ^f'nZ h^in^OJStA.-T4r^ Zxitt. ), xvliit^lr o'x.loxxd 1 Ixoix* 
xxft^a \x-oll Iroyoxxd tlxx? XPolixx* <;ii-<3lx?. 

'rxxKx*= f^aow-rn atstix C’nxJvxA'no Ovc'x.:e:s. Axx ax-ticlo 

rvoorxtly i i'tflZ^t'Zti. fc>y tlxo Carxxogicf 

X rxsti txx t ioxi of VVixslxinj^txxn, c.1osox*il>t’>s tlxo 

mar-|<ixl“>lo <*.ox*i*ol4xlion x^acistinj^ 1 >t »tx\’ooxx annxral rinx? 
fornrxxxt ioir ixi tx-i^x^s axxd olirnatio oyolos. Tlxo wxxx'Vc 
is xnainly <lixo lo many yoax’s of jxxxtiont offort 
llx<'» |>ax*t o f X’l'of. 13. J-^. 3'3oinJclass, of tlxo T.7Txivorsil > 

of Ax-is&omx. xx'lio i>* 3 <amim'cl lai-^^o nixix'xl>ox*s of yolloxv* 
fiini's fx’otrx t lit*. *xr*icl x*o|jjion of nox*t lxx-i*n y>ax*t of tlxo 
t*>lato. 'X.'lio x**xx*itition in tlxo xxtxxxnxxl rixx^s of ixxdivddnal 
tx*<»os ovox* oorxsic Jx^r*xxl>lo ai-c^as oxlxi l>itod sxxolx xxniformity 
tlxat tlxo sxxrrio x*iix# 5 s oould l>o iiioixt if iod in nc*ar*ly ox^ory 
tT*«-»o, axxd tix«» ilatos of tli<*ir* forrnatioix ostal>liwliocl w'itlx 
firactioal <rox*t.*i.inty. 1 tx dry <?lixiiatos Ixo foxxml tlxat 

i*ixx/2r t lixolcixe*ssos xxx'o y>i*o| >ort ionixJ to rainfall, xx'itli an 
*xcioxxrac?y dotx'x'xxxinod fox* i*o<''«.*xxt ;y'c%xxrs of sox''OXXty jror 
ox^xxt. IAs tixis ac*oijraoy f >rt'sin n airly oxtoixds ovor 
<;ontnrios, tlxo troc^ x*oor>T‘ds csfxn Ixo c;>cirootod to ^ivo 
intlications of olixnatit? oyole»s axxtl of _i>£xst cliixxatio 
oonditioxis. As 1 Jro rosxxll of TTiOi*c«( roooxxt xnvostiKatixws 
of troxn # 2 :i*oxij>s iix \\’ost€>x*n V.’ixito<l ^^txxtos and lunroiro, 
l>oxxpcl*3fcss Ixas foxxnil xxxaxxy lixt^^rost in |5 oox*x*olations in 
tlxf^ lr<»o x*c*c?<>rd« of xvidoly sts|>ax*ixto<.l le lotxlitit's x^^^lxiolr 
may tlxi'ow' worno li(a:lit oxx tlxo xvorld olirnal-o of tlxo f>ast. 
Jh'’<xlloxx*ixxf2r sinxilai* linos of ixxx^ostxRation, 3[>r. Prinnt ixrfjc- 
toxx of \raJo and liis assistants liavo nxoasxxrool tlix' rin^^s 
ixx t lxo stirxn|,>s of 4-51 /ex tx*oos, tlxo datos of csxittiixf^ 

of xx’lxioix xx'oro Icxxow^xx. fcSoixxo of tlxo troos xx*ox*o only 
a fow* lxxmdx*o<l yoars ol<l vi'lion ont, noarly a Ixxrxxdrod 
xv-oro oloso to tw^o llioxxsaixd yoax's of af-^o, tlm*x’»o Irad 
lix*<»d to nxox*o tlian t-liroo tlxoxxsand yoars, w'lxilo 1 li** 
oldost ro|5istox*od 3210 ring's. Ir^'x^om tlxo xxx<’*«xsxxrt>xnc%nts 
olxtainod, H imlixxg'loxx Iras txot^xr a>>lo to x^onstrxitd a 
olinxxxtio cixi’vo ** fairly rolialrlo,'" lix3 lxolie>v€3S, Ixavlc to 
a dato Ixoforo tlxo Itrog^imxiixg of 11 xo Oliristixxxx ox'a, and 
“ rnodoratoly rolialrlex ■” x'xxnninjac IraoU: sovoral Inxxrdrod 
yoxxrs fnrtlxc'.r. I>r. A.ntox’-s, a £r5xvoclisli worltor, lias now 
XKxado XX ro-o3camiriat/ioxx of IFYirixtingartoxi's 
xnatorial xvliiolx x*olatos to tiro jroriod fx'om XOOO rr-C". 
to tlxo jri'osont timo, axrd altlroxr^lr Iris xnotixods ixx 
oonstrvrotingj a olimatics oxrrx'O xvoro orxtiroly cliffox'omxt, 
tlxo cxrrvos of clixxxatio flnotnations oor-rosjpoxrd in 
striking d©^i*o<» xvitli JHLixntingdon’s rosxrlts- 

Oorrroi^ JFXrtKKxrxisro risr USTioxeaTA. ^Tlxo XSxnnirro 

Ootton Oroxvini^ Oox-j>oration lias Jnst t>xrl>lis3rod a 
slxort rojxojrt on tlxo w*ork in c-ottorx Irroodin^ axrd. sood 
sxr|xj>ly oarriod on at its farm at JOarrdaw^a in INTortlrom 
2 ?^ig 5 oria (I.»ondon, 1028; jrriese* 2.». )_ J3roaclly, tJhioxro are 

tPrroo ootton fcxc^lts in I?^i/B»:oria soxatlrom, xxxiddlo, and 

nortlxom., w'id.oly diffox'ont in olixxrato, e^Ct’icrrltrrral 
nractioo, and jrolitioal dovolofxmont- Tiro sorrtlr orn 
T>olt giproxvs a nrrnr.'fcror of native oottons, "wlriolr at 
frost do not rise alirove tlxe standard, of .Anrerioaocr 
‘ middlixrg'-’ 3L.ocal weaving; al>sorl>s most of tire ont- 
Jptit, c^ontlream farmers "wonld readily gEro*w for e^stjport 
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if jpi*«x^ici«ci -wifli csotfoiiL to ■trl:k€!>ix* *xf2iT*iot.ilf.xxi:*«fcl 

< 2 oriclit:i<>jn.s a-nti al>Io "fco o<r>ixilnr»a»xci a fail* ovoi* 

f-lr\e»ix* Ii'’T''oxix orxa « vo imafive 

variof.v fHo 1 >oj>&.r't>xx»€^rxf lxa« Iriooci 

soloot^iorx a »fcjr*aiix of ooffoxx wliiolx i:>T*ojxfci«o« fo Moooood 
aw an o^cfxoi'f- ooff.oxx o'V'or c;orxwi<lo»*al:>lc* ai't^aw of 1-iio 
wc^xx-fclxt-i'xi l^olf- 'I’lxo xxiitirllo Ixolt^ iw loawt < lo v-olo|->oc'l 
of all, i>xxf- s^-’^wfomaf io iriA.''c»wt:-i^^at.ioiiw lixxx^o l>ooxx ooxxi- 
xxioxxooci oxx l>fxfc> lixxe*-w wliit^lx Ixtxva V>x'otxj^l»f wxioooww ixx fli*? 
woxxfli- Xxx ffio xxox'iliox'Ti ^xolf fli*=* ^Axoc^rix'axx ooft-oxx 
‘ A.II 0 X 1 * flaw wXoaciil>^ wjxi-oxxci iix 01 1 Iti x-afi oxx wixxoo 

flxXtW OT'OiXtixX^ XXXX 0:3C|3XXXirlixj^ €*>C.|L*OT*t. t.X*acl«^. I^Xlll «:^>;.£>OI'f. 

o^cj-xloifaf ioxi «xf flio xiox'f fioi'xi iK’ilf may cloxixaxxtl, 
liow'ovoi', fox* oe>i*faixx ax'oaw woxxw' of hx^x* x'ai'ix^t- V' , xxrx I 
ixxvow'Lx^a't-ioxxw irxfo flxo jxowwilxi litry of jxi'txl xvxx 

ixxxj;xx'ox''ocl wfx'aiix of ‘ -A.llori ' ixx’o txlx’oacly fx'iixf*: jxi*t^wwocl 
forwax’d- J xx flxo ixox'f li€»i-xx VxoJt-, fli<* cmx’*wti«>Tx of wood 
wxxfxjxly iw of woixxo oojri|^>lo>::it y. < ^*xt*<''fxil wtxxdy o±' all 
t:,ho faofs wxxi^prowfw fliat a ooxxif ii-t^fioixwxAr’O oi'^xxi xiwaf i<>xx 
fox* wood wixjxfxly i« xxo<i*owwax*_\', x'ojxox'f wofw oiif ixx 

<loty*xil t-lxo woofxo axxd fox*xxj of xxri a | >x^of >x’iat« ■> ixi*xx^liiTxox*‘y- 
Xt/ iw xioxxt;! u<l<5d flxxxt:. flxo < V>T'y>oi*afioxi fax*xri a-f I >a.xxd tx’V'v*a 
wHx>xi1«l oudoavoxxx* w^if lioxif clolxx^’* t.t> f>i*o<lixoo axxxxix«.ll,\* 
1000 o.t’iX'c^w of oof-toxx fox* w<^x*d wia|xt>ly- ''I’ii*'* rxx>oow_wtxx*>' 
o>cj>xxixwioxi xrxi^^lxf X>e> aloxi^i^^ a- n xixii Ixox- of <lifXt'x*oixt- lixxow, 
xxrxrl iia-volv^^w ixxti:*ioa.fo ixx»wf ioxiw of Itxlxonx* axxd adxxxxxxiw- 
fi'ix.l-ioxx. K'xxfxxx'o do^^olof ixxioixt, of t H<*. i#arox*iaix ooffoxi 
iixdxxwfx*y Ixiix^ow lax*f^oly oix fxlxxixf. >>i*<»»»< lixxj^, tx.rid fox* f.Hxvf 
x-oawoxx flxo Ixaff-oT* Ixalf of t f liw T*oi>oi*f iw <lov*<>t.od t<» a 
i-oviow of CJixx*i*€^iifc jxx'olxloxriw xxrxd ixxx'owl i^yixtvioxxw iri 
oottoxi fxx*o<'dixipr- 

'"J''ox*<xcxxt.Ar-iTT< * IVXAi»i»x 3 sr<: . “ ^''ojpo^l*fX|>l^i€5 ixxwtx'xxo- 

Xioixw x>f tXio fTxiifod Htxxf€»w < *oolo^io«x.l {Sxxt'a^o>', 'X’o^xo- 
g:T*aj‘xliic5 JV'I a-jx|xixxi^,'“' iw ffix’* fiflo of xx ixw«’>fxxl wtxitxll a-'oIxxxxxo 
fl-xat fixxw fxooxi |xi i i>l iwlic^d aw TTS XI3 of fl»o 

XTixitod tStatow C S€*olo#^ic*xxl tr4iiT*'V'o>*. ’'l^'lio X»o<.>lc ^?iv*ow 
fxxll it iwt r'xxofioxiw fox* fiold axx<l olTicjf* a:\*oi:* 1<., ixxol i i«iixi|pc 
XX. doMoi'ifxfiort falixfow of all tlxo w>'rril>olw xxwod. 

•'PHc" ’W'ox'lc iw xxafxxx'ally ixxt€i»ixdo'd fox* off icr<'x*w of _ t/lio 
fTixitx’^d S?»faf-os ixx*x^«'y , V>xil t lio iriwt x'liot.ioxxw ^iv'’Oxx 
wlxoiilxi ]f»T'ovo xiwoftxl irx axxy |r>xxi*f/ <*f flio "world. '‘X’lic’* 
xxxaffot* x'o^jcard f.o v\'<>i*l«; iw |>arf iotila-rly 

ixxl/x*»x*x^wt>ixx#3c, wixa^o if iw not. xiwxxally ]pxif >liwlxod ixx wo 
^roaf dot. ail iix v'olnxrxxo^w oxx xxxtxjx -xxxalcixi^^. 

X^XX’V^WIOSA A.J>fr> 1 XG IVt 1 wrr iX^' ox** T'XX X-G - 

lix two roooxxf jxtxyxorw, IVXx*_ .f - >-?.c>xxa.l<l I^nxoo xxixxlcx^w wxixxxo 
ixi tyOi*t>wt/iixi^ ooxxfri fc»xxtioxxw to tlio liftlo tliaf iw alroady 
Icxxo-wxx alVoxit tXio l>iolo^i<5all>* i o i|xox’t*x.Ti t jxliywioal xxrx<l 
* 5 lxoxxrxioal faofoi’w of tXio warxdy l><"*xx<-;fi. '"l''lxo yxa^xorw 
oxxxlxotly w-orlx doxxo at X^orf X^r*ir>. and ixx tX»o :Hrst. of 
t;lxoxxx C“ X*lxy wioxxl H*a.otorw 0 x 1 tfio fc:5andy X3oaoli.” 
I*arf 3. Tidal , ( ^liixia.tic*, xxml X^da.jxlxio. «y c»?r,r. J\'T cxri n.€^ 

Efiot. vc*l. 1 o. l>^o, 2) wt»voral ixnyxoT'taixt jxoixxtw 

aro d iwc3xx.wwod . K'ijarttx'C'w axo ^ix^orx fo ill» iwtxa-t-o t Ixo 
wxaddoxi olitxngjo ixi flx*» t <3xn|'xoi’atiiT*<3 axx<t walinity of tXio 
wlxoro aw fXio riwin^ ficlo w’xxwlxt^w ovc^x* if. ►Saxxxyxiow of 
waxxd froxxx difforonf wfal-iorxw orx X^oxt- I^^riix l>c*xxoti "w-ox-o 
wc^xarafod lny witi’V'irifJC iixt o vxxrixxxxw #^x*a<l<3W, xxnd t.lxo x*xxft' 
of e>vtij:>oi*af ion , fXio W'"at<3f ooxxtonf af watm**xfix>xx , xxxxd 
ffio rafo of <3xxj>illax-y x*iw*i 'W'^ox'o dot ox*xnin<3d for* oacrfx 
Ita^ado, tiAi "wall aw fot* rxafxxral iin^rad«i<l wxxn»|>low- Xf 
"w-aw foxixxd fXxaf -wfxilo flio xixxfnxal xxtx^T-a<l€*!< I waxxd Ixxxd 
a xxxtic?fx lowor w*xxfoi' oonfonf p>ox* ldt> volnmt^w €>f w'^^sf 
waxxd tlxaxx a.rxy of tltx? ^ 2 rr*adod warnyxlow, fljo T*afo of 
oayxillary riwo tXii'oixp^lx if w^aw xrnxx^lx ixxot'o x-xxy>icl tlxaxi 
flxi*oxx^fx t-lxo y^radod waixxyxlow- <_jlra<lc-s fixxw xxyxj_>ax*c3nf ly 
lifflo ixxHnoxxocs oxx ffxo rafo of x‘vaj->c*rafion frorrx flxo 
wxxrfaco t>f *wx>f waxxd. Tlxo wooorxd jpajp^c^r ( “ X^lxywioal 
X*''acsforw orx ffxo Saxxdy Xioaoli.” X*arf 2. 01ioVxxix;al 

Olxaixjp:x-5W Oarlooxx f ^ioxcido < Vxxxooxxf raf ioxx axxd 5Svxl- 

yxlxidow. JEbi.dL.'y^ ajxarf frcaxx a ooxlLwidoraf ioxx r>f flio 
r^lo of oalcsarooixw xxxaffor iix f>x«» wand aw axx allcali 
ro»ox*vo, iw dovofod larjafoly to an ixivowt i^^afiorx info fixes 
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ooxxwtifxxf ioxx of fl»«s “ Ixlaolc-layx^x* '* -wrlxiolx iw roaclxod. 
at a. vxxryixxy:? doy>fh Ixsloxv^ fixes wxxx-fxxoo. Xix flxis oon- 
xxo>c.iorx an iodoxxxof x-io xrxoflxotl fox* flxo dot orxxxinaf i*>xx 
of w nl yxlxiei ow in waxx<l iw d€»»c;x*ilxod, and fixes fox’nixxfion 
of flxo fxsrx-oxxw wnlyxliitlo, to xvlxiclx fixes Ixlaolc ool<>xxr* iw 
dtio, iw diwcixwwescl . If ay>j>oax*w tlxaf flxo formation of 
tfio fcsnroxxw wixlyxliiflo iw xxwwooiafod -vviflx laole of oxey^^oxx 
anei "W''itlx Ixaoforixxl xxofion, Txxif flxo jxfooiwo xxafxiro of 
flit> x'€ ^wucrt-i oxx iw xxot- y<'t. xmdoi'wt-ooel . ’'fixes |xreswoxxoo of 
ox'^ixixic; «lolxx’iw woc’irriw to Ixo owwonfial to flxo roaofion. 
X"‘'‘inixl I ax dia/^raxm iw ^arivoxx t-o ineJioates flxo jxrol>xxl>lo 
c*>'"ole' of rowotioxxw flxx*oxx^li v\.'ltic*lx wnlfxlnxr jxawwess on 
fixo waxxxdy l>esaxe*li. 

Tnojvtyvw Xf i-3C‘<xam Tvei CZ’a L.e>xxi i*:T?r:xx,. Tlxo C5xxw 

Xf o^tiJaxf iexix ^of of 11120 xiiaxele-* yxx*e>"V'iwioxx for flxo 
<*onf i ixnoxiw roo< >rditxya; of flxo lxoafixx>a: vtxltxo of t.o"w*xx’w 
^aw "vxr^lxesii wafiwfaofory esal ox*i ixx.of oi*w Ixooax-xrxo ax -vail allies, 
t^inces flxtsxx nxxxolx offorf Ixaw liesoix elovofod f<> fixes 
elowi^tx of Mxxifalile'* x’«s<;ox’< i ixx^a: axyxy >araxf xxw. ?=looixi^x flxaf 
jxe^xi w.lf ie'w ax*o elc^j aonc lesxxf exxx de'ifx e^iesnesiow ixx liie^ csalox'ifio 
x*alii<s c>f i^aw wnyxyxliocl, tXte? rxe^od fox* x-i^oreinw wiffinjJJ 
of flxo olxxixTsw xxd'vanocsd Toy iTi"v*e'nt.c>**w iw ovitlesrxf. JV 

>c>rf liaxa Ixcsesix iwwia«'*d 'X'er/na 

TSfe>. 20. X.oxxcl<>xx : XI -TVl. tS-O. tie/. ne'>t > orx flxe» 

“ '"I’lxomaw If.e^e^ox^e linyac t -xvlori xno* t^r* ” i nt rod noe"** 1 
flies Oxif lor - Xltxixinior 1^5 e^'xx* Yorlc, anfl xxxtxdo ixx 

XCix/ 2 Cl*x.xxd l>y flics C ■'w-xxx>>x*it 1 nwta*nixioixf C * 0 , Oxxe* 

|i;x'oxxf < liflioixl t y of fXiei y >T*ol>le*Tx 1 iw t Ixe- ftx.e*1 t.liait tlic* 
ixiwfmrnoixt rnnwf follc>v\* xxxid i*o<*ot*d tlae-* <-lnxnf^<’'w of 
flit* c|n*xlity" of flxo j^^axw, axxd a.t tl»t* waxxne^ tinxes n.llo"vv* 
for c;lxanj2row of itw f e^xxx |>e*x*at » i re* atx< I yire.*wwiires, 'T*lio 
xx»estlxo<l ado|>f«*d in flxiw inwtr'nrnxsnf iw t*> e''nxy>le>^>* xxir 
in e*xcc*<'‘ww ax.w fl»cs e;al ox*i 1 nt'f rie^ xxioeliixfri for* a.l >wc>rl li n jar 
flao Ixesaxt- < l<*x*'esloyxo«l in flxo oexxn Iniwtioxx c>f tlio jjcaw, 
y\.w t Ixcf* xxix'^jj^exw x*axfir» l>y "V'olnxxio iw l-c<*y>t esonwtexnf, 
fltes f e^xxxyxfsi'xxf nT*es x’iwes of flxo j>T*odije*tw of ooix ilxn wf ion 
wlioxxld doyic'xxd oxx 1 lio csaxlox'if 5 <3 v'axines c>xxl>^ of I Ije* ^axw, 
axixd tlaiw foinyxesr*at nre* riwe* iw re*<ior< le^cl >>.V rowi wi.xxt leifs 
tliornxoxxje't.oi'w. Oxx jjcaw of ax wl e*axd>* csa.lorifies valne^ 
flae* I'ooordesr ajj^x’ood wiflx a Xtoyw'* ctalorirnot c»r to 
witlxixx 1 IX.'T'.X'". yxsx* otilx. ft. W^lxoxi fl not next -ionw 

o<*onr‘i*od tlic*x*o wn-w a fixxias w'liioix x\*aM fxxxrf iesniax'ly 

in **-\*idoxic*e* xe^lion flie* fl not ixaf ioxx w ve'ores of wl»ox*f 

dnraxtioxi. Tixe* I'oooi’desr te-ndesd to wmooflx onf flie- 
|oe»txI<w and va-llesyM, wo tXxixf t lio xnotxn x’-axlixo of fli«'« 
roe<;oi*d -w^axw ax.|>|>T-o>cixrxafoly <*€Oi‘X*€*CTt . TClies csalorixnesfor 
Ixaw wirxoe^ x*e‘ 0 <»ivod oflioial axyif arovxxl of tlxe* C3xvw 

XXof ♦ » T'OOW . 

Txxxo I >iwj esr-r R:m-t A'^rxoisr 01 *’ C'.XTtnoTsr. J\^T 

213, from flies Vioxxna lX.atHnxrx Ixxwt-ifnto, oonfaiixw 
axx xxcioonxxf of rxe*vv* vv'orlc dono Ixy JT, X^est f orwwexn on tXxo 
waifiyiowesd diwiixt o;prx*afioix of oai'lxoxx nxaesloi t>y ct-|:>arf icslow 
xria<le'‘ yiowwilile^ flxo d o voloyxniont of a f ooliixicy no fexr 

yxx*oy»a.ri n^ x’olafivoly Ixxrj^o rnxxxixf if iexw of yxolorxinm, ocynx- 
valoxxf xxow" in c*-x*ay aotivit^* to aw nxuolx aw T xxx^in. of 
x*a<litaxn. A. wlxoof of j^rayxlxifo x^v^aw Ixoxnlxardod w^iflx fl'xo 
cfc-j*ayw from ono of flxowo woxxroesw, and flxo wooemdary 
x-ayw oxnifforl fx*oxn if af axx an^ifles of x*.lr>oxxf 1 "wifix flxo 
incjidesnf Ixoam, w-lxiolx -w-oro jxrexwxxxxxalxly rrxainly XX- 
jxxxrf ieslow, 'W'e^res <3xco,rnirxe»d l>y flxo mofixoel of woinfilla- 
fioriw. Tlxoir ntirnlxor foil off rayiidly "vvlxoix fixes air 
raxxjaro of fixes « - y>ar f i e?! ow -waxw onf do-wn l>y alxworlxinj^ 
woi’e»orxw froxn 3 oxxx. fo 2 oxrx., wlxo'winpr eliroesfly flxaf fixes 
wlo ve-'or ct -y >ai*f ieslesw d«x xxof esjoot any c5onwidorat>lo 
nxixxxliox* of yxrofoxxs of air i*ariges loww flxaxx xnnrx., and 
ini|xlyin<ar fiiaf an ct-jxarfioles oarxnof esfXoof a dism|pfion 
x_xTiloww its •v'oloesit.y oxcooesdw woxno xxxijxixxrxxxrrx ■v'^ltjxo, "wlxioix 
iw xxxoro fixaxx iw roonirexd in fixes oawo of almrxrximi’xim, 
aooordixxg fo woric tsy Xi. A. W. SoimxidLf ixx fixes waxxxo 
lalxorafory. -Aw iw 'woll Icnow'rx, fixes Anwfriarx feswxxlfs 
aro iiof xxnivorsally aooesyxf od , “fe^ixf dofailod royxorfw of 
flxiw nafxxro nxnwf nlfinxafoly dooido Ixofveroon ftxealr 
olaimw and flxowo of flxo Oamixx'id^^ and IHlorlin woixoolw- 



AxJOTT£5T XX, X02S3 


jsr^ T ZJ^JBJ 


^2X 


*X"l::&e Seveni:l::L In'tex'xiaLtiion.si.i 

sovoxxt-lrk lirkt:/e>x*3nLn.t>iox:iaJ. Oc>t\| 5 I*ci>»s of IPlriLot^o- 
'vtr«ws l:xol<l ixn. I^orxdoti or» ,J o.ly t> — 14, t*. 

t^riod of ■fclwoo yoa-T-s l:»«.vio|5 ol^f>»orj t*ixx<i& la.ati 

?ori^x*o«« wfiwai lic^Jd ini ini J nnc^^ '"r'iio l^oy'o.l 

^Ixotof^iraa^plxio S>ooiot-y, -wliiofi i« l>fxo firoxn iox* x^lioto- 
r*a,|:>>».io sooioty of “t-lxo v^^'or'ld, xxiicixlo it:.»olf x-o«|'>oxx»il->lo 
> 1 * «tll -tlio arX'X'a.rx^omoxx'tjs, 4X.xx<J a,l>oxat> f.A?V'oJvo xnorxt>lxs» 
^<> i-fc gsf.cxr’ijoci. 'vv'<.>x*lc of j>x'oj3«fcX‘»X’fcioxx , txxx ox*g^xni«ix*||^ 

c^iixxxxi'tt^c^o l>oiix^ ebj'jjx^in't-od xx'liix*-lx comjxr-iwocj i'oy>i*t>- 
e>xif.a-i:/ive*« rxof only of ^>lxof o#jrx‘tX£>lii<^ Mociof-ioM txixtl 
fau-tooxo.'Lioxjts, l>xxl' ixl«o of flio vo.i'ions wciorjit-ifio wooiofiow 
f < ST'Ofitl: 3bix*it:-4:xixx . TJio diixi r*rma.n of flii« csomxnitf.oo w'^s^ 
ijr W'illici.m X^O|l>o, <x.xxel flio woox-of «,!'>* , \\^ . (?l«.x*l«:_ 

Aw irx I'fxo Ofitw<:» of yxx'ovionw ooxx^i*eswM»^w, flxo w«^'V’'€'*ixX lx 
onwiMfco<i of l.lriT*oo woofionw, T'C5W£xoc5f i v'csly wrifli ; 

1) Soio»xt>ifitr jaxni ’T'ooixTxix^M.I ioxxw, (^) I^io-fcojriixl 

»lxof.O£.pr€b|xlxy , <^5D T5i t»lio£^-X'*X£»liy , Kooox'cl l^lxof o^ri-€xj>lxy , 
iiwt^ox'^', oft?. »Soc*t;ioxx ( v^’ixw int-o foiix' wtxlx- 

oofioilw, ciotxlin^a: x*owjxoof i v«’ily -w-it-H (o) ''ri»«.*>orof iotxl 

V. wf»<3<*t.w of l-*lxof o|2:x*txixl:4>*, X*>jiof of; 5 i-*dL|>lxi<; X»T’a..ot-ic;o, 

r'> t^t?i«.’»n t Jf i<? Af^jxliotxt.if >xiw <.>f l*}xt>t,o£iti*«-vj.>liy , »xxx<l (<f> 
n<l nwf r*i*x.l *xxt.d ofliox* A.i’jjxI ioxxM of J^liofo- 

> 1 1 y . T'lxo xTxoi'C!* ixtxtnow of f ho wr»^t?fionw <x.xkti srtnfx- 
ootiorjw intlioixft^ flxo vv-itlo of 1 h*> w xiExclor 

■<^>xxwi* Ic^rtxt ioji , *il f-hox if Ixiilt'w wnoli ii tx2;>ox*t-«.nf 

Li>|>lit**xfioxx*Hi Icixioxt mt.t>^i*«.t>liy , <5t»lom' £*lxofop^r*«,£>lxy , 

tncf |>lxof o -«’*n|^i*«;X'N'ixx^^ j>i*« xoowwow, 'vx'l»ic?Ii w^oj"*? iixolxxdod 

tn*loi* 1 (d), fc-i|30<*i*xi <?onxxxiif f<?OM xix oli*xx*£jco of 

■4X<*li wo»ofion txxitl wn Ix-wfic?! ion, xxn<i 'v%''ol I -It-nown x^-oi'icoi’w 
i> t lxo <lifToi*oixf ssni>jt^<*.fs-4 ixi -v'fcxi-ionw |>txx*t?s of fho wox'lci 
ve»x'*^ ixxvitocl fo w<^ncl iix c?oxnx nxxx»ioa,f ionw. A.w tx x*owxxlt-, 
<.>Txn9 wt^v’^t^xify ]r>»vj'->ox*w soofc** T*oo<'^i^.•■o«i fx*om vs’or'lcoi'M ixx 
-Oxx^ltxml, fli€^ OxxitocI }!^f4-x.tow, f 5<>'i'xxxtxny , t^i'*x.rxoo, Jlfxx.ly, 
Lxxci !S w^if :«oi'ltxxx«-l , w*.* l^litxf <?oj:>iotx« nxa,f ox*i*x.l vv-xx*# x'oooi v''**'< 1 
ox* <li«onM«ion xxf tlio v'4a.i*i<'>n« woof xoxxxxl xnootin^w. 

xxxoxsf ixxjarw w'ox**^ Ixe'iltl xxf flio lxn|x<>x*ixx.l Oollx^j^o of 
^tsi<>*txt5o «xxx<I 'lV«?lmolo£^y , S^oxitli HLoriwixxjurf oxx, xxncl ffxo 
’oxx^T*ow« oj.>ox*«9cl oxx t.Ixo xxiox'xxirx#^ of *TxxIy O l>y 

■iiT* W'illixxxTii T*ojxo, ^v'lxo Ixxxci Hooxi olocfotl |:>r*owirloxxf . 
^ Itxx'^e*' xx^ncl x*<>|jx'<*‘WOJxf txf fjrtxf liox*ixx^ of 'wox*icox*w 

xwMooixxfc»^ AX'ifh t lio Mcionoo of jpliof o|a^i'Xi.£>Iiy , iixciltx<.lixxg: 

fx'oxxi f f^rxift>ci. SSfxxfow, ifx'txnox** , C1^4>x*ma.ny , 

xxxx* , Ifxxly, fcs vx'^if 5*<».ol»xnci , cxrxtl I-^xxwwixx, x%'€xw ox'owoxxf, 
x,Yxd fiic' f>x-o»wi<l«>ixf 'wtxw wtij3j[ '•ox-foci, cxix fho <^*'**^ 

VI. 1^. I^. C.7loi*<? ( ]P''t'o,xxc?o ), i*x*of. K. l^xxfixox* (Oox*xrx«.ny >, 

\1 . C'xxllif^i* (I'i*>l£ 5 itxxxx >, XL>x*. O. >«3. ^^oow ( A.m€.>x*io<x), 

Lxxsci 1V1 T-. JH". JP. Jrt^xx’vx^iolc xxxxtl H>r*- TT. S>l«.fox' I‘*x*i<_to < ir<.oy «xl 
l^liof ofi:x'«.x>liio t^ooiofy). 'X'iio j:>x*o«icl€^xxf , a-ffox* 'wol- 
coxxxinj^ fhc^ tlolo^xxfow fx’oxxx ox-ox'woaw, x*ofox*x*o*i fo ffxo 
f>r*o^x'oww aoJhiox'Oci «ixxoo firxo cJayw of flxo fix-«f ixx fox*- 
ixafioxxal ooxx^iroww, xxolci in IF*aT*i« in 1 axxtl fo ffxo 

Mcix'x^ioc^w x-orxcJox*ocl hy jxlxof oc^x-ajxlxy in ox’"OX*yciay lifo, 
aw, fox* oacaxxxfxlo, ixx flxo daily axxd illiisfx'afod I*x*o«w. 
AIox’o ixai*f ioxxlai-ly Ixo oxn^xliasiwod flxo irxox-oasin^ 
irin>c>x*faixoo of jxhof oj^fajxjriy in if» woionfifxo ajxjxlicsxx- 
t ionw. Wlxolo l>x**xjriC5ixo» of xnodox-xx wcioxxoo ax-o foxxxxdod 
r>ix ixhof oi^x-aixlxio xnoflxods and do^xond fox* flxoix* o:3c.i»f- 
otjoo oxx jpfiofog^i-ajpfixo aid : oscxnxxjxlow xxvay Ixo ^i’V'on 
ill ffio moflxods of l>C-ir’ay cT*y»fal axxalywi^ infx*odxxc^od 
hy h4ir- AVilliartx liEx'a^l^, and fixe* «|xocsfx:*owooj:>ic »fndy of 
1 lit* aiiXTOxra fxoxroalis. A.$^ain, jxfxof o^^'ajxlxy iw an 
iticl iM|rxon»a1t>lo ixx»fmnxoxxf ixx ’wox*l«.ixxg ovxf flxo ooxx- 
c-liYMionw of modox*xx. xxlxysics. .In axxcxflxox* dix*octioxi 
ltinc^rxYafo^i*a|xlxy is a ixojxxxlai* fx-ixxxnjxlx of jxJxof o^x*aixli:;y , 
xvifli flxo ^.xx'onmiso of ooxxxirx.g: now d o volofxxnoxxf « in 
falltin^jf films and fiJnxs in nafmral oolonx*. THo jxx*o«i- 
doxif finally arofox'xrod fo f.lxo faof flxaf xnodor*n ixlxofo- 
#<i'a£>lxy dc’jjxonds xnaixxly on fixo sonsif i vonoss of silvox* 
wicltw, atxd sn^^^osfod flxaf xnvosf i^^afion. of oflxox* sixl>- 

anoow, wlxiolx axro Icnown fo Ixo lig-lxf -sonsifivo, xnif^lxf 
oflxox- 2>ossil>ilifios of ipr-acfioal a^xj^xlioafion fo 
I »ixofo|s^afxlxi<5 xiso, 

No, 30e7, Vo3L-, 


Oon^ress of' I=*l:vot:og:irai>l:xy. 

'X'lio jxi-osidonf f lion doolax-caed flxo f 'onji^x-oss ojpoxi, anci 
invifod flxo xxioxnlxox*« , l>ofox-o flxo sowwioxxw of flxo 'vax’ioxas 
woofions o^oxYod in flxo affox-noon, f o -visif a no'W' foafixT-o 
of flxoso infor-naf icxnxxl ooxx^^x-owmcis, nanxoly, an oxlxil>i- 
fion of oxcanijxlos of nafnro j >lx.otcx^jr'a£>lxy , i>lioto^T*a^>ljLio 
siix-voy and x-ooox-d wroj-lc, jilxoto-nxi-CsT-oj^ra^liy axxd 
oolonx* £>lxof oj£?r*a|xlYy in flxo wlxairxo of Ijof lx fx*anw£xaT*onc3iow 
and j[>T*infw, soionfifio f >lxof og^i-ajxliw and aY>|r->ai*af xxw, 
ofo, Tlife^x-c^ was o.1mo a oollotsfion c^f o^caxnjxlow froxxi 
33x*ifiwli and A.xxxox'ioan 'vvoi*lt.o»-w of ooxninofoial and 
ad vox-f isini^ I jlxof ojarx-af >lxy ; in addifion, many fi*aclci 
fii-mw, I3x*ifiwlY, A.xxYOi'ioaxi , mxd <ilc='T'xnan , Ixad <3:?clii Ixit.s. 

X*'c>llow'ixx£ 5 : flic^ ixwtxal onwfonx, llxc^ 'v-ax-ionw wot?ti<>nal 
nxc^ofiniJC***-* **-1' -wlxic^h fJio |>x*oc5€^odinjQfs 'wcm-o c-ondnc^tod 
in oiflxox* H5n^?^liwlx, f'^'i-onoli, or- Ooc-ntan, w^oi*o f>x*e>widod 
ov*oi' in fnx~n l>y dologafow olioson fx-oxn fixers vaT*ioix» 
ooxxnfx'iow I'ojxrosoixtc^d, A.w oaxx Ixo woc^n fx-oxn flxo lisf 

]p>nlxl iwlxc^d in ZNI A.T-xzmjra of J nxxo 23, jx- 100*7, flxo j>a.jxox's 
o'von in oacxli soc?fiorx o>cfc?‘nciod o's.''or* a w^idex x-arxj^o of 
wYxl>joc?fw- Irx xxxxxrxy c;awos flxoy j^avo x*is<i fo livoly 
< liwt^vxwwioxxw, l>ixt- flxoix* foil 'valno vv^ill oxxly l>o ajxixx-ooiaf od 
affox* t liot , foj^oflxoi- wit lx t Ixo < liwoixwwioxxw, Ixavo Ixoon 
c*olic?!Ot c'd f o^^^of li*:>x- xxxxci £»t*infod in 1 txc^ /^*r‘oocj<=:dx/x< 7 ,v of 
t-lxc^ Oon^i-o-Mw. Jt may l>c% said, lxow=' 0 'V’'oi*, flxaf flxo 
x*icldlt* of fxJxof O|^x*a£>iiio wonwi f i x*if >■' and of flxo lafonf 
iniajxo wfill woorixw fo Ixo v*ox’y fax* fx*om wolxxfcion. If 'was 
lxo£.>ocl flxaf oxxo exf flxo crlxiof ol»joc?tw of flxo Ooxxgx*oss 
w*onld l>«* txcslxio v^od, xxanxoly, flxo wf axxdxxx’disaf ion of 
wonsi f exme^f x*i t* moa>>ni*oxxioixf s, A^f flxo I*ax*is CI*on^x*o»s 

v^ax-ioixs i-ocsoixirnoxiclaf ions of flxo liitx£ 2 :liwlx csomxrxiffoo 
wox*o aooc-|xlod (wc^o JE^A.*art.rai5i:, 4:16, 224 ; 1021>>, Ixxxf 

■vvc*>t*o only fo c'-onio info foi*oo affoi* a jpox-iod of six. 
xxxoixflxs if flxoy xvox-o nof ol>joot-od t.o Ixy axxy xxafional 
oonxnxitloo. Olxjoofions w*ox*o raisod, Ixow'ov'ox*, l>y, 
flxo c'jonxxnif fcYO of flxo Ojrxfical Sooiofy of A.nior*io4Sfc»i.!! 
xxiox-o jxai’f ionlaxrJy wifli x“cx«|>oof fo flxo sfaxxdax*d li^lxtv 
soYxx-otY fc> Txsod, wdflx flxo i-tYsnlf flxaf infox*naf ional 

a^^j-ooxxxorxf w^as still waxxfixx^jf. A.f flxo jxi-osonf <Jongx*oss 
flxo AL.xxxox*ioaxx Oonxxxxiffoo ^nf fox^w-ax-d dofxxxito ^xx*o- 
jpcxsalw w*itlx x*osf>oc?f fo flxo «faixclax“d of jplxofoj^x-afxlxio 
lil^lxt ixifonsify. T}x<3so f^av-o x*iso fo a liv^oly and 
axxinxafocl disoxxssion, l>tx.f sinoo flxc^y Ixad Ixoon sorxf ixx 
foo lafo fox* flxom fo x*oooivo dxxc’? oonsidox*af ion fx-oxxx 
fixo oflxoT* xxafional oommiffoos, if w^as xxof j>ossil>Jo fo 
oomo fo a dofixxifo dooisioix at oxxoo, Tlxo followrixx^ 
x*osolxxfion '^^’’xxs, liowo’vor*, jxassod. Xf is i^i-v-on lxox*o 
Ixooaxxso of ifs imjpox*fanoo fo all vxsox-s of flxo fxlxofo- 
pprajxlxio £xlafo in soionfiflo in'V'osf i^af ions, ancl if is 
Ixojxod flxaf axxy x*oadox* ixxfor*osfod w-ill soxxd or-ifioisms 
fo flxo socii-otai'y of flxo l^^afiorxal Oonxnxiffoo oxx 
£;$f andexx-disafioxx. Ox*, f^lafox* X^arioo- 

**“ *X71xi« nxoofiTX £5 of flxo Tflx Ixxtox-xxational Ooxx^ifirows 
roooxxxxxrxonds fo flxo iT^af ional f^oixxxnif foos flxaf flxo 
jfxlxofog^x-ajxlxio xxxxif of infonsify fox* flxo aonsifoxnof i*y 
of nogafivo xxxafox-ials slxall l>o dotxxxod as flxo ixxfonsify 
of a sonx*oo of radiation Ixavinia: a Ixxxnixiovxs ixxfonsify 
of ono inf oi-naf ional oaxxdlo, and p>x*odxxood l>y a j^’oy 
l>ody at a oolovxx* fonx£xox*afxxx*o of 2360^ X^I., fo^oflxox* 
w*iflx a solootivoly al>soT*l>i ng^ tilfox* nnxdo njx as followrs z 
’X’w'O solxxfioxxs ooxnjxoxxndod aooordinj^ fo flxo followr- 
ixx^ formnia, flxo ooxxxixiofo Ixlfor to ooxxsisf of a oxxo-csxn,^ 
lay ox* of oaolx solxxfion oonfainod ixx a docxlxlo ooll xxxado 
l>y x«sin^ flxi-oo jxlafos of l>ox*osilioaf o oi*ow*rx j^lass 
(x*ofx'aof i'V'-o indo3c, JO iiixo = 2-S xnxn, flxiolc. 


Sox...XTtrrox>x A, 
3MaO) 


Oo¥>T>or* sxxlnlxafo lOvxSO, 
Jl4axxrxifo OaK«<OXX). 
X*yx*iclino (0*X1«3>^> 

"W*afox* Idisfillod) fo mako 


3**70? ^cxn.» 
3*?OT ^TOx.» 
30*0 0-0- 

XOOO 0.0, 


^ 4'oScsx‘U.noe In flYlo]cv)tS«s stxsU l»c» =«x^O*CX& nxxn. 

» JP'ox X>ujr]>o«M»» n«x n.oonx-aox?' fo f1xc» aoooncl x^laoe of deoimal» 

im i>rot>st»iv AuiCtot^xif . 
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3ox-TTTiojsr 

C*ol>«.lt «,mx«<>ixixia:xsi 

<OoSt>^, «JH.aO> 

0<jr*i>e»T' sxilx^lia,t^ <OuSO^, OiJTaO) 
JSxaljjbxaric? jEioid <Sx>. g'x*. 

"W*xt«*jr <cli£4t>ill^d) t>o meklcco 


!27*1«0 ^rxxx.® 
3 0-0 o>o. 

lOOO 0.0. 


iti iw r-e>oomm»ncie’»c3 •t/liaa.-t -fclTto foro^oizx^ r-e»solvxt,ioxi sdxexll 
oor«o» ixx-fco forco a tlooisiorx of Tt.ti IrA-t.om.a.-t>ioxxal 

C’'oinif^oa» if aixci jra-fcifioci l>y flxo TsJ'a.f.ioo.al CJoxxx- 

jx-xif tooes rojfxroaorat: od a-fc t>lrxis Oongx-os^.” 

]Boa,rio^ orx fstoixsitoiiAotrio cjxxoations ’W'oro «e»vx^x-a,l 
j>a_|3or-» fjc-oxxi tlxo XCa»t>zxxaxx. X^odalc la.lxoi'Ort.ox’ios rolat.i»x|,^ 
to t-lxo 03C^T*o«sioi:x of i^lcLfo «jxooci«, t.lxe* rolat-iorx t>o-fcxvooxv 
t-ixoc? JBxrxd ixxt.oixBi t-.v j^liot.oj^raj^lxic oxcI3osxxt*o, clo- 

volojxors for «oxx«it^oxTnot.r-io st^axxclards, tx sxx^^e»«t-o<l 
isyf^tr-omatio ixoxxiorxolat^xxro fox- i^liot^o^grafjliic »oxisito- 
ot-c., oxx xvliioli no tlofinifo <ioci«ixxns ooxxld l>o 
xnado, and xvlxioii 'W'ill foi-xxi a ■valixalxlo nxj.olonf=« for 
diMOXis^siioTi ati tiio x»t^3ct> c;on^x*o.*>*«. 

'!I'*>xo CTX-srxriaxx < Jc’>lo^af x'»s (Jtr*x*ofe<. J^-nUxc^r, I..ot.f ox’xrxoRor, 
3i3^^x»rf, \A'^oiKx?r-t, and X>x*- I.#ii jxj>o-Ox-axnotx‘) ooxxot^x-xxod 
t.h«>>rowol w'i'tli tioiit^liin^ moxxx^* asjxooX 

of tiSxxx T-idcllx^ <'>f }>Jhoto^T-ajiJxi<i trt<5xx«iixix/-il-jy'^, ass alsso did 
t>ixo >Cn|;?lis*l» d<'l<5^5*x-fcos. X>r. HEamtix- ^ax-o axx adxxxiralxlo 
w«xxT>Tnai*y' of oxxt* j.>J*o»ont> J<;noxv'lo<3go of dosonssifissox’ss, 
<xr)d oxnjxliassissx^d tlxo oaxxtixxn x?vdt>h xvliiolx x*oj>ortss on 
trXiowo Hnt>»t.anoos sfxoxxld t>o roooivod- 1 >x*. 
i=*xnxxxnax*isod lxi« 'wox'ls: on t>lxe» xnooJ'iaxxism of Jsxt.x%nt> 
ixna^o forxnat-ioxx (soo DNr.A.TXJ"xxi!:, X20^ *44:1 ; lOlST z 

8115 ; 1028) an.<l alsso ^avo a valxxalxlo roj>ox*ti oix 

'X‘’«.xx*t>idi-t.y',” xvliioli lio lixx<i drawn ii|:> in c?oixj iixxot/ioxx 
W'it.lx JVlo»si*s- ilaxdofcs, C.-i’a-siX’-ford, and K’sxrx-o w’', and 

vrliiolx slxoxxld also !>€*> of ixso ixx oflxor indxxs trios l>osidos 
tlxo |r>lioto^x‘a|:>li.ic5 ixitl nsti\\^. 

Tlxo i^rx-ssoxit xv'ritor is not fiil3>'‘ acc| xiairxtod vxdtlx tlxo 
worlk wliiolr* was a<?ooxnx.>iisliod in otlior sootions of tlxo 
Oonj^ross, sincso Ixo xvas izzainly cjoiKJOrxxod vx^itlx JSe^otioxi 
1 (t»). Tlxoso sections were ocoxxi>ied more j>ax‘tion- 
larly xvitli tlxe ax>j>li cations of |>lxoto^i*i-X|_>lx;y^, and dealt, 
to a great oxtt^rit, xvitVi a rx^vis^'xv of cm*rt3xxt p»ract.ice 
and roco^nt develojxmexxts. 'l^lxx^ lcinc5jrnatograx>lxic 
groxxj> 'W'as oc<?xxj>ied lsxrgel;y in tlxe qnestion of standax*d- 
isatic»n, and was al>le to jpxxt forward definite recoxn- 
rxxexxdations x^v-lxicli slxoxxld ooxxtriixxxte ixx jxarticxilax’' to 
tlie sx->read of rrxotix'>n-i>iot tirx? wrorlc sxirxoxxg otliers tlxaxx 
rn alters of drama films. 


[AiTOtTsa:* 102JS 

JCn addition to tlxe x^arioxxs xneetixxgs of tlxe sections 
tlxexre -virere tlireo sjxeoial leotxxres xvlxiolx xnem Ixers of 
tlxe Ooxxgress -wore invited to attencl. 'X’lxese -were r 
“ I^ictorial I*liotograjxlxy^ : tlxe Ftcxlati^xn of Teclxixical 
.A^dvaxxce to i<''ixrtljior .Artistic Acliix^v<3mexxt,’* ’ 1>,V 
Tilney ; T^lie Jhlxxrter and ll>riflield IVlexxxox-itxl Lecture, 
Ixy* X>z*. JKJ. SSlxe^jxard, w'lio toolt tlxe laterxt image 

as Ixis snlxjeot ; arxd “ IPlxysios izi X^liotogranlxy ,’■* l>y 
X>r. < TC. .fx;. A'lees- 1''lxe 'first two W'ere Izeltl at tlix> 

Il.o 3 ral I^Hotogz'ajplxic JSocietj/', txnd tlxe last, at tlxe 

izxvitxxtion of, and izx co -ojxez-atiozx x?vitlx, the Izxstitxzte 
of l^lx^-sics, at tlxe Xnstitvi tiozx of X31ecti*ical lEnginec^rs. 
'X’^lxere W''t>z‘c» also znotoz--coaclx ejccxtz'siorxs to jxiaces of 
izxterest, X'isits to sxxclx jLxlaces as t-lxxs Xllslx-c^e fcitxxdios, 
A.zxxalgaxnatoc ] l-*i-ess, ^NToz^tlicliffc* XI oxxse, etc. Of 

coizrsc* tlic^rc* xvas tlie xzsxial l>aix<-|tx<^t , xv'lxiclx W'as Ixold 
ozx tlie \Vednt^sda>^ ex="ezxiixg, d ixJ.v^ 11, witli tlxe jxresidezit 
izx tlio clxxxir, 

XjSj:>ecial zxientioxx sliozild t>e zxiade of t.lio collection 
of Xlritislx i>ictorial frxliotograpilxs axxcl |L>liotogrzxjplzs of 
|>i<*-torial azxcl historical interest, xvlxic^ix wtxs c^xcliihit ed 
zxt the Xto 3 .-zxl l^hotograx>lxic JSoc-iet^,-, axzd of Ixisfoz'ical 
X>liotografxhio axxjxaratzis e^clxihited at the !Sciono<’> 
IVTzxsexzzzi, fcioxztlz KLensingi-ozi. A.x>art fz-oxix nxeizil>z'>z-s 
of tlxe Xtoyal X^ixotogz-aj^liic fc5oc?iet>’", zxxost x>eox>l*> iix 
Lx-itain are xnxawaro of the va-lxxalxle historic^ collect*- 
tioxis, hotJx of ^liotogz*aj>lxs zxnd an |r>ax*atzzs, vrlxiclz are to Ho 
foizxxd in tlxe rooxns of the Xl-oyal X*lxotogz*a|xlxic fc>ooi€9t>', 

The fizxal xneetizxg of fixe Oongress w’as lic*Id on 
fc^aturday xnorxxing, .Txaly 14. {Sir VV'illizxrxx X^ojxc^ w^as 
xzixaxxizxiozxsi^^ elected tlxzx j>residx>xxt of tlxo I'^orxzxanexxt 
CJ'oznxzxittee of I ntez'zxatioxxal < ’oxxgx'esses of I'lxoto- 
gx*a£xli 3 r, xvlxile X>r, C-?lax*lc, *xcc?orcling to jxr<^cedexxt, w'xxs 
elected gorzeral secrotar^^ of tlxo J^erxzxazxezx t C^orxx- 
ixxittt^*^. Axx invitation wW* received fz'ozrx the flez-xxxarx 
delegates to liold the xxoxct CJoxxgress ixx IXresdexx in 
1113 1 ; tlxis w'as iinanixxjonsI>^ accej.>ted. X''liz> oj.>ixxioxx 
*'*>^1 >ressed l>.y the for<^ign deJegafes w^as that tlxe 
CJoxxgress w^as tXxe zxiost sxzcoessfixl w'lxioix )xa<l ever 
^^>^exx Jield an<l that a starxdxxz-d Xxad Ixzxen sot xvlxiclx it 
'vv^enld He diflionJt to xrxaintaixx. One v’^ery noticeaHle 
f€^atxzx*e of tlxe Oongress was tlxo cordiality jxrevailixxg 
Hc^tw'eexx tlxe delegates of tlxo variotzs nationalities 
ixresozxt. Althozzgh agroomexxt could not l>e z'oached 
^*I>nn *dl cfzxestions of staxxdardisation, nxziolx w^txs gaine<l 
ixx social intercoxxrse and jprivate dxscussiozxs, all of 
''^hich. "will Have its effect in futux-e congresses. 


The Gi'ea.^ F^erseid ]^et:eoi' Sho-wer. 


^ ■ "^XXXSS showier coxxxes tHis year xxndor ratHer favoxxjr- 
aHle conditions, the moon Heing a mere crescent 
axxd not cajxaHle of interference w'ith the disjxlay. 
In 3.021, on A.ng, 12, tHere was a Hrilliant exhiHition 
of tHe meteors at aHoxxt 2.30 a.m:. This conresjponds to 
A.ng. 11, 1028, O x*.iMC. There sHoxxld He xnany meteors, 
tHerefore, in tHe evening, tHoxxgli the fact that tHe 
radiant is low’ w’ill opxerate against a x>lentifnl slxoAver, 
It -W’ill He ixxxjportaxxt to xxoticr» tlxe Horary rate of 
ajpjxearance of tHe xxxeteors, so tHat tHo tixne* of xnaxci - 
xnxnn and its strengtH may He ascertained. THe 
a^xjfxarent patHs of all tHe HrigHte^r ixxeteors sHoxzld He 
recorded aoonrately for tlxe jpvxiTpose of affording data 
for tlxe oonx;^utation of tHeir real |:>at.Hs in tlxe air. 
THose of tHe meteors w^HicH are directed in tHeir 
HigHts fronx otlxer systexxxs tHaxi tHe X*erseids sHould 
He sp^ecially registered, for xnoro investigation of tHe 
secondary sHov^ers of tHis Tperiod is needed. 

THere are already many X^erseid oHservations, and 
tHe drifting radiant Has also Heen fxxlly discussed. 
Its dxxration seems to extend from J xxne 2*S to Sept. 6, 
and tHe nxotion of its radiant is directed from 
3S©^ 32® to 22® - 1 - 22® dxxring tHe 72 days. 

ISTo. 30e7, Vox-. X221 


’'I'His sHower is one x>f tlxe olxlest recorded in Ixistorio 
annals, for its initial nxeixtioxx is dated a.x>. 714:. Vet 
more tHaxx lOOO years elapsed Hefore tHe znontH was 
enxecially recognised as a notaHle one for its meteors. 
THe early retuxms of tHe display occurred in July, Hut tHe 
effects of precession Have carried it forward xmtil at 
tHe present tirxxe its cHief e^cHiHition oomes on >Vug. 11. 

T’He parent cornet, 1822 III, discovered independ- 
^^*^tly Hy *Txxttle arxd fciwdft irx AxmLerioa, is a periodical 
one witlx a time of revolution aHout 120 years. THe 
period of tHe meteors is douHtful, Hut tHore are 
i*^<ii«»ations of lOG years, answrering to sorrxe of tHe 
Hest of tHxx ancient xvnd modem disjxiays. X investi- 
gated tHe rexiords, and foxxnd a sHorter period advisaHle, 
nanxely,^ 11-72 years, w’HicH sHow^s a singular agr^e-' 
witH many of tHo HrigHter and more aHundant 
retirms. THe last fine sHo-wer occurred in 1221, so 
tHat if tHe latter period is adxnissiHle tHore sHould 
occur good sHowers in 1233, 124:2, 1222, oto. THis 

system apparently forms a complete ring, t>nt tHe 
meteors are evidently more tHxolcly co nd**n<K e d at 
some points of tHe orHit tHan at otHers. 

W- IF. l>s:xqrj!arx:t!70. 
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U stxidl S.<iuoa.^iona.l Xn^^llifiT^xxrc'. 

.A>i»-i?'i-xoj%.a:'iOJsa"» &,v& irx'vitioci 't>y t/lxo Miiclclex^filolcaL 
IE2<:lxio«bi>iozx Ooxxi.ixii.'fcfcoe* for folloxving r^s€aen*olx 

eoHoltikir 3 l^i£>s a-t. -t-lx© 'X’oolxMLioal Oollo^c^, Hxxcicieirsfield r 
X>jraj>en*«* Ooixij>arxy*s Xi-OBoarolx Soixolax-slxiip in. 
X^yoirii^?, valno £100 a y^oar -witlcx x^^mxBsinn. of foos ; 
'Tiio JTosoi^lx ]31aaTniir*oB JEtosoarofi {^cl^iolar«l3ii|;3 for 
'JE<.o»oarolx m Oolonr OlxoTOis-fcr y , valoo £100 a yoar 
■vrx'flx roxrxis»ion of foes ; and Tluo X>ye»a f<-o- 

Boarolx Solxolarsfiii3 for l^osoarolx in. Oolonr Oliomistiry, 
valno iETS a yoar 'W'i-fcii remission of foos. 'ITnrt-Kor 
j>arfcionlars and forms of a^>j>lioal.ion may l^o ofo-fcainLod. 
on. ar>r>li«5at.ioxx fco t,lio 'X’ejolxnioal Oollo^o, I-lndciors- 
fiolcl. 

X>a. l^o^AiL.o IrX- r*xmoKiL.Xj, wljo w-as rooont-ly oloofcod 
t>y '!I''x*vist>oos "to a Xioif. J.^'ollow'siii j3 for soioxxXiflc ro- 

soaroli* Jxavini? doclinod t-lxo avb^arcJ owing to iiiw aooojxt- 
anoc*» of a I-t^anxsay JVXornorial X^’ollowsii.ijx, tXxo J3oit> 
Trnstoos liavo awardoci t-iio Arnoant. fol loAvsiiif^ f<> ^Xr. 
IC. <J, {S. ISXogaw', of jLiolfast, for x-osoai'olx in. t>Ho XCIoofrioal 
Hlnginooring ,r>o|;>art.moxxt. <jf t-ixo Xmj^oi'ial Oollogo of 
fc^oioxxo.o and Too lxn.o logy nxxdox- I-*rof. X*"*ort>ciscmo on. 
“ X^i*o|>fe>rt.i«.>« axxd Ixolxavioxir of tXio t^Ixc^rmionio valvo, 
j-xax't-ionlarly as a gonorafcor of radio f rt>*<|^xio»xoy altrorxxat- 
ixxg c^nrroixt., wit/lx t^lxo olxioct of offoot-ing irn^xrov'oxnonts 
in tlxo dosigix of t>lxo valA^o axxd ifs assooiat>od oircxxit-s 
aixd of im^roaMixxg Xlio oxcisting l^xxoAsdodgo of t-ixoir 
f xxxx<^ t-ioning* ■” JVIr. IVIx^gaw was odixoatod at/ C^ixooix’s 

U'S^ni N'orsit/y and IVl iixxioi jxal C^tillogo of 'X'oolxxiology , 
IXolf xist/. 


doals at> loTxgt>lx -witiix t>lxo oaxxsos t/]x.at> Have oom.X>ixxod to 
orovolco ro-oacaminatioxx an<X rO'-st>at>e»morx'fe of tilxo 
fuLxxdamont/al otxjoct-ivos of Iiiglxor odxxcat>ioxx irx tiXxatv 
ooxarxtiry. UTxxdor tlxo jprossuircs of xxrxf>roco<.iorxt.od 

irxoroaso of stxadorxt> oixx'olTnoixt/s, x*ising oosf/», and 
I>olit/ioal aot>ion, many instit^ixtioxxs Ixavo Xxc^xx con- 
straixxod t/O rosti'iot. AA^ithxxTx linxits irxxnclx rnoro ]f->rocisdy 
detinod tixan fornxorly tlxo scoj>© and. cixaractoi’ of t.lxeir 
oXxJ ootii VOS . OtiXxors, and xxotaXxly <Jat>iiolic OtixxrcXx 
colleges for Ixot/lx xnon and woxxxon, Avixiolx are X>etng 
exxlax‘ged ancL xxxnltixxliod tilxronglrxoxxti ttxe Staties, 
at.temi>fc to meet* t-lxe sifcxxation l>y e:3ct/X'aordinary energy 
in ixxoAd^lirig inei‘eased of>i3ort/nnit,ios for their ixx- 
croasing nxxnxl>ex*s, Tlie sixrvey gives p>roxnixxence also 
to tlxe gx-ow-’th of systexxxatic; an<l scientific stndy of 
xxxetlx«>d» xxn<l Tproce<l vxx*es . Thi« is excemplif led in tl»e 
exnei“g€-ixxce of tixe xxovir professioxx of exincatioxxal adviser 
to the fxresidorxt of a nxxiversity and the setting xij> 
of researclx hxxreaxxx ixx tixe lax'gc^sx* xxxxi vex*sities- I^ox*o 
arxd xnore are spxecifio edixoxxtioxxal |>rohlems sxxhxnitted 
to carx>*fxilly pxlaxxxxed co-ox>orixti ves ixxvestigation. Jn 
or^lex* to avoid ■vraste of effort ow'ixxg to the laolc of a 
central Cilearirxg agency for sxxcii Ax-orlc., it is desirahle, 
says tlxe ro^xort, that frec^xieixt fxex'iodic rex*<>x*iaii' of 
studies coixifxleted or xxntier w-ay slioxxld he emhodiod 
in a j:>vxi>licatioiA- Xt is ixitox'€,>stii»g to coixx]pare Avith this 
pxax’t of tixe sux-vey the rexnarlcs nxade hy SSir IVXichael 
Sadler on XI>ec. 20 last in his jxresitlential address to 
tixe Oo Inference of J^duoational A.ssociatioxxs on tlxe 
xxeglect of scientific reseax-ch ixx edixcation in XCngland, 
axxd tlxe laold of scientific rocxxrd and ohserA^at-ion 
of fixe xxxany edxxoatioixal €»>c|»oriments noAv going 
fomrard - 


'■fme T^|.x<xx^ of tlxe A%''oric of tixe 
^l'*otrol€'Uxn ’’f'edxiiology of the ^^ix* *Jolxn Oxxss Teclxxtical 
Tixstitutx’* for tlx<s session 1 02 T ~ 2 H Ixas hox^n i>xxhlisixed, 
and shoAvs evex*y evi<lxjrxctx of coxi t.ixxued fxrogross at 
this sciiool. TIx «9 Ixxyiixg doAvxx txf a Avell-o< 5 [uij-X]|.^e<l 
]petx*x>lc?xxxxx hxhoi'atox'y , x*efx^x-re<l t-o in tixe fxrovious 
x*ef>ox*t, has hoen ftxliy Justifieci hy tlxe coxxsidex*ahle 
irxert^asx" in tlxe^ ixtirxxhor of stxxcic^xxts atten<iixxg the 
^.xractioal clxxss ixx excarnination of ixetrolouxxx axxd its 
X_*x*oductSj»-^ to the e^ctent of dxxjrxlicsating tixe normal 
course ixx tlxis sxthjex^t. The courses of lectures given 
ixxolxx<le gcxnorxxl oil techixology, introduction t/O tixe 
oherxxical xxrxd |^>hysioal jfxx-ojxerties of ;| xetrolexxm, 
jr>roi:*orties and excaxxxination of j^xetrolexxm, axxd 
tions of x^rxginxxering axxd mechanical clraAV'ing. Xn tlxe 
latter ooxin exion the comment is rightly ixxade that 
a gexxei'al Itixowledge of the genox'atioxx arxd tx'ans- 
xnission of fxoA^er, such as is jrx'ovided hy this coxxrse, 
is xxssexxtiai to thos*-’» clex*ical hraxxcixes of the industry 
the AProrlc of Avhich deals, ■tn.t&r Avith engineering 

supjxlies, and it is to he hojped that this course Avill 
he more widely attended hy p>otroleuxn technology 
»^t-xxdetxts ixx fxrtux'e. iNoAwradays rrxost of the larger 
♦'oncerns irx the oil industry denxand sonrxe relevant 
techxxioal Icnowledgo from their clerical staffs ; 
♦Advancement anxl |.xroxnotion, in fact, are jprohahly 
^ hased xnoro on this cjxxalification and its jxractical 
A^lxxe than on any degree of mere clerrical efficiency^ 
There is clearly no OTcouse for anyone, at least in 
hoxxclorx, Avho does not seek to ec|uit> himself Avitlx this 
**'^^‘^ii^i«>nal kno-wledge. -A. fxxrther encouraging feature 
ot the sossion*s vs^ork is the initiation of research in 
sjxecial i>rohlexns hy the more advanced students 5 
t/liis ^ a x^mrticularly healthy siem, and it is to he 
nojxecj that this d.evetox>n^ent will ejrpand greatly in 


A. stmvjBv of higher eduontioxx in the XJnited States 
1027, of the XTnited iStates 33nreau of JSduoation, 
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yVi->XTX...rr educivtion in Vorkslxire is i*ev'ieA»ved in a 
rc»i|>ox*t x'ccently issue* 1 as JfSct'u^€u:M.tioTta I JV'e, 

fx‘4', j^u'ice l4sr. > hy tlxe 13oard of li^ducatioEX . The 
ri 01 X- vocational adult classes of ^’^orkshixe comj>x*ise 

uxore than 10,000 students ahout ono-fxfth of the 

total numher in liingland axxd “Wales. They include ; 
uxxiveirsity trxtorial classes ( 1 SOO students), ■W.li3..A.. 
oixe-y«xar and terxxxinal classes (3000), sinxilar classes 
orgaixised hy the lo<?al education authoxXtios (SOOO) 
and other hodies (200), and 2S xxxxiversity exetension 
coixrses. Of the various sulxjects studied, literature 
has in recent years hecorne tlxe most p»oi>ular. Other 
favoxxrito subjects ax-e econonxixxs and indxxstrial 
Ixistory, music, auxhulance arxd first aid, home xxursing 
and hj^giene, and -psychology. Olasses in natural 
science am not so numerous, hut have Ixeen successfully 
condxicted, several heing in their third or fourtri 
year- Xxx 1020 — 27 there were lO classes in hiology, 

2 in geology, axxd 2 in gen*>x‘al science. X.»ahoratory 
accommodation is provided at X^eds and Slxeffxeld 
hy the universities, and elsewhere hy secondary schools, 
local resources heirxg sxxpplemexx-fced hy the micro- 
scopes, slides, and material conveyed hy the lecturer 
to tlxx9 various centres. It is clear, says the repoi-t, 
tlxat the 173 classes, comprising 6000 students, pro- 
Added directly hy the local education authorities, are 
reaohixxg a hody of ;|xeople Aw-hose rec^xxi remen ts axe 

not met in any other xvay notahly people for AArhom 

hook-loarxxing has xxo attractions. XXaJf of these 
students xxre nxanual Avorkexrs, more than a c^uarter 
are Avonxexx Avlxose main occupation is household 
duties, and most of the remai nde r are engaged in 
olerical occupations or -beaching. The subjects studied 
hy 'them are chiefly ambulance and ;drst aid, etc, 
(4sT classes), music (3<^>, home-nursing and hygiene 
(2B>, handicrafts <21 ), literature <X3>, and chress- 
making. The report is xxot merely statistical, hut 
includes a critical survey of the adult edrxeektion 
movement and estimates the value of its achievements 
and prospects^ 
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pnt*€^ettiOSt> of f/lio fosfcivfitJba tlxes JRoiXiislx Olxurolx 
oe>lci>lt>i*«xti<f»s itx lior fxorxoxxx* ” ; Ixtif. it; i« fo t>o ixotod tilxa.t; 
t.Jioxx/^lx t-lxo r-it>xxa,l is ocJolosi*xst>ic;a,l ixx t>lno ]rrxa.irx, t.lxo 
fosfiva.! is oswon'fciaxlly' ^xot^^xxlctr irx o>i«.ro.ot>or- A.-t> 
!IVl(Xf‘soillos, for oxetrxxj-xlo, ^ fost-iv«.l ’W'arfa Ixolcl oxx. t>lrxei 
lii^lxost; of t>fio Txioxixit;M.iT»M oxjfsicio flxo to-wx-x 'W'lxoro 
flioro otxoo stood tii<^ oixa^^xol of INofcro I>txrrxo» <ios 

.Axxiaros,” dostx-oyc^cl iix ttio ro-volixt-ioii , X-l ox*c9 tlxo 
jx<?ia.s<x,rxts fx*oxr\ «,11 tlxo ooxiiitry' x*c>xir»ei «.s«ooxt>lo<i ixx 
t.t>oir ixost olotlios ckxxd sfxcsnt t>ixo <ia.y iix sjxoxt.. <_>rxe» 
of tixo XTXOSt oololxi'a-tod fxiid <^l«.fc>oir'a.t;o of tlioso fo.stiva«ls 
'W'CLS Hold txt 3VIoMKixx*i.- Jt 'vv^a.s lc:ixoA:>vn:x Hy tlxo rxxxxxxo of 

Ha.i-et,'*’ froxxx xxrx orootioix of aHoixt fifty foot irx 

Hoi^Ht 'W'lxioH oa-rriod irx jxrooowsiori . ''J''ixis x»x*ootioxx 

tloa, vorx, xxrxd xvxxs dividod irx to sovora.1 
sta.^os. Orx tHoso oliildrorx rojpr-osorxtod tlxo "V^ir^irx a.rxd 
C'Hild, clxorxxHirxx a,rxcl sor*a.x_>lxim , a.rxd tlxo ctixostlos, A;v-lxilo 
fotrr ohildjforx xvojro «Ltta,olxod to tlxo jxrirxciijxcLl x*a.<li«.tiTxj 2 C 
o.jrrrx« of a. rovolvirif?^ wxxrx. 

At IZ>iojxjxo a Oviild of tlxo A.ssu_rxxfxtion ’vtras fom xrlod 
iir 1443 irx rxxorrxox*y of tlxo dofOat of tHo -Krrpjlislx. l^^or* 
tHo foast a of ox.orrx^xlar-y olrar-aotor xv-as oHosorx to 

roxxrosorx t tHo Virgin, arxl si xc otHors, Ixor Haix<lrxxaids, 
rojxi'osozxtod tlxo *■* X>ai»#ajHtoi*s of IZiorx.’’ A ^t- I^otor, 
si>oc5ially assooiatod -witlx tlxo "V'irgciix, was oliosorx frorrx 
tlxo olorgy, “wHilo tlxo laity frxmisHod tiro rorrxairxirx^ 
olovorx afxostlos. Orx tlxo day ^xrooodirx^ tHo foast, 
tHo Virf^rx -was laid irx *x cr*a<ilo rosorxxHlirx^ a torrxlx arxd 
oax'x’iod to tlxo OlxirroH of fc3t. Jacsc^xxos^ Orx tHo rrxorrxirxi^ 
of tHo IXStH, a jxrooossioix, irxolixdirx^iaf tlxo di^^xitarios 
of tHo to'W'xx arxd yoxxtHs of IxotH sctrcos, dx*os»o<l to 
arojfxrosorxt tHoix* jxatx'orx sxxirxts^ €^»oox*tod tHo Virgirx 
xvitH Hox* attoxxdaxxt Ixaxxdxxxaids arxd ap>ostlos froixx 
tHo oHrxrcH of !St. <Jao<j[xxos to tlxo oHxxx’oH of JSt. iFfcc-^rrxi, 
■wHoro a oorxxixxorxxox*at€xd tlxo <Jofoat of tlio 

lECIrxj^lisH. X3ixx*iri|5 tHo sorvioo a I'oj.xjrosorx tati orx of tlxo 
-A-ssxxrxxixtiorx toolc |:>laoo orx a soaffold x"c»ac5Hirx|a; rxoax*ly 
to tHo dorrxo of tHo oHxxrolx, Orx tliis* Clod arxxl a 
rxxxirxHex* of arx^ols ax>F>e>arod - Arx ossorrtial jxart of tHo 
xrox>rosoTXtatioxx -was a Hrxffoorx "wHo oarrxo orxt at tlxo 
xnoxrxoxxt a i>astol>oax'<l fi^txro of tHo A^ir*|a:irx, 'wHioH Had 
Hoorx sviHstitxxtod for* tlxo ^irl j>ox*soxxatirx|^ Ixor, aft or 
Hoirxja^ olovatotl to tHo vxfxjxor staj^os of f-foavorx,’ 
disaojxoarod Holiirxd tHo oloxxds arxd tlxo arx^ols oxctixx- 
l^^xisHod tHoir tajxors. THo Hixffoorx, aftor x’^arioxxs 
oajpors, irx tHo ooxxrso of 'wlxiolx Ho simxxlatod doatH, 
toolc rofxx^o Horxoatlx tlxo lo^s of Ood, w'Horo His Hoad, 
alorxo sHoxvod- 

Xtx Xtaly ixx arxoiorxt timos, oxx A.\x|^. 13, a JK'oast 

of X>iaxxa w^as ooloHratod Hy tHo HixsHaxxdxxxoxx to 

soovxro tHo fortility of tHoir orojxs as tHo fxoasaxxts 

xxoA^adays irxvolco tlxo V ix*^^ixx at tHo A.ssrxxxxixtioxx to 

i;?:ivo ;f>ros-fxority to tHoir vinos arxd tHo sHx'ixxo of 

Diaxxa ixx tHo Clrovo of DN oxxxi *was visitod Hy a xxxtxltitxxdo 
of ^ilf 3 ^x*ixxxs xvHo ixxvolcod Hor as tHo @od<loss of fortility. 
A.t ISloxxxi, Xlliaxxa was assooiatod 'witH a jxriost-lcixx^, 
arxd it is at loast a ooiixoidoxxoo tlxat irx tHo Olxristiaxx 
oHsoi*vaxxoo tHo 'V'ir^iix sHoxxld also Ho assooiatod xvitH 

a xxxalo fxg:xxx*o -at I>ioi,xjpo fcSt. Totor, -wHo is sjxooially 

sot ajp*»,x-t froixx tlxo otHor olovorx ax>ostl€3S, arxd Jatox* 
w-itlx tlxo Hxxffoorx, w^Ho ixx His arxtios arxd His sirxxolatioxx 
of doatH rooalls tHo ixaxxtoxxxixrxio foirtility fxjgxxros of 
fxai^axx aixci ixojxxxlar oHsox-vaxxoo, Xt is goxxorally 
ai^roori tlxat tHoso olaHorato -Assixnxjxtioxx fostivals of 
X<.oxrxarx CJatHolio ooxxrxjtrios xxxarlc tHo adojxtioxx of tHo 
fox*tility fostival of a' pa^arx ^oddoss xropt'osoxxtcxd at 
iSTomi Hy X>iaxxa. 'X'Ho lato da to of tHo ixxstltxxtioxx of 

tHo A^ssyirxxjxtiorx it is said to Ho of tHo sovoxxtH ooxxtvtx'y 

arxd its assooxatiorx "witli a fxftoorxtl;x— oomtxxx^y foxxxxda- 

ISTo. 30e7, Vox.. 1221 
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tioxx ixx Jb''raxxcso, poixxt to a popralar fostival of loxx^ 
staxxdixx^ arxd doop rootod, -wHioH tHo OHxxroH Had fiLxxally 
to x-ooo| 5 rxiso axxd aooopt. 

THo Assxxrxxp tioxx of tHo Virgfirx arxd tlxo X>iaxxio 
fostival appear to Holoxxj^ xixoro particixlax*ly to tlio 
sorxtHorxx aroa_of ISixropo. Ixx I3ritaiix tHo A.ssxxxxxx^tioriL 
is_ also assooiatod w^itlx fortility, Hxxt irx 00 x 1 txoxcioxx 
W"itH first-fririts. Xt was orxstorxxary irx soxxio looalitios 
for all fx*iiits, vojgotaHlos, axxd liorHs to Ho talc orx to tHo 
oHrxroH orx tlxis rlay arxd csorisooratod a^airxst o vil - 
Tlroroaftor oHariixs oorxld l>o vrroix^^Ht Hy tlxoix* xrxoaxxs, 
axxd if tlxrowrx irx tlxo tiro tlioy offootivoly drovo away 
A?«7itc;lxos arxci otHor ovil tlxixijf^-s. 

Orx IG tlxo ^IMirxstroJs’ X^'oast t.oolc |>laoo at 

TxitHxxry, irx SStaffoxxlsliiro, wrlxorx !N"oodwood X^xrost Ixad 
to srn^*|>ly txvo Htxolcs, orxo for tHo foast Irold at tlxo 
Oastlo, arxd ooe^ for tHo prior of tHo AHHoy. A. Hxxolc’s 
Ixoad -was oarricxri xrx doolcod xv^itlx Haoorx arxd 

jfxoaso, oaolx oixo talcing a y>art irx tlxo prooossiorx oarry- 
irx^ a ^roorx Hoix^lx. A.t tlxo oliixrolx a xrxxxss w^as said, 
axxd x-saoXi rxxixxstrol offorod a jxorxriy. Orx tlxo f ollow^ixxjy; 
day a oorxrt. was hold, at w^lxiolx a Icirxjjc of tlxo rxiirxstrols 
of XlorHyslxiro arxd fcStaffordsliiro for tlx«9 followiixf^ yoar 
•was olootod , All xxxxdortoolc to aHido Hy His rrxlo_ 
A-ftor a dixxxxor tlxo px*ior of tlio A.l»l>oy j^avo a Hull, 
vrHioH w^as lot looser wrlxoix tlxo ix|x of His Ixorixs, Ixis 
oars, axxd tail Ha^^l Hoorx orxt off, liis Hotfy sxxxoarod 'W'itli 
soap, arixJ His rxostrils fillod xvitlr poppor. If axxy 
xxxirxstrol ooxaid errt a piotsex froxxx Ixis Ixido Ixoi'oro lio 
crossxxd tlxo I>ovo Ixo Hol<>rx;^oci to tlxo Icxrx^ of tlxxx 
xxxixxstrols ; if xiot, lio w^as rotxxrrxod to tlio ^ii'xoi*. Ixi 
tlio fox*xxxor oaso> Ho rvas Haitod tliroo tirrxos w^itli rloj^s. 

Aue:^^^ i<i. 

ItoowLic oa St. l-i-oorc. iSrxxittorx wdtlx postiloxxcjo 

Avliilo oxx a pil^x'irrxa^jco to K^orixo, Ho -was orrrod >>y tHe> 
intox*v oxx tioxx of axx axxjg^ol axxd Hooartxo tlio pati'oxx of all 
affliotod W'itli tiro pla^rro. XXis fostival -was lc<=»}>t irr 
Ji3rx^larxd as a w'alco or Harvost Ixorxxo, darioos talcirxj^ 
I>laco irx tlxo oHxxrcHyard in tlxxs ovcsrxiixia:. 

A.u£:ust x8. 

»St- XXE:T.®:isrA- It Has Hoorx sxx^li^ostx^l tHat, as irr 

tHo orxlt of St. XXolorxa, Hrrxpross of Oorrstarxtixxojxlo, 
Hor fostival falls orx tlxis day, it is tlxoroforo to l>o 
assooiatod W'-itli axx oldc=»r crxit, tHat of tlxo 'X'wiri 

BrotHroxx, CJJas-feor arxd Tollrxxc, tHo orxo divixxo, tlxo 
otlxoi* Hxxxrrarx. T*His mi^Ht w^oll ariso from a oorrfirsiorx 
w^itH Holorr, tHoir sistor. THo l^yscarxtirxo oalorxdar, as 
■woll as otlxors, rocords tlxo fostivals of t-rvirr sairxts orx 
tHis day, xraxrroly, T'lorxxs axrd X..ortrs. THo K.xxssiarx 
poasarxts ro;gard tHoso sairxts as tHo patrorxs of Ixorsos, 
w^Hilo in tHo Clroolc CJHxrroH tHoy aro tw'irx Hrotlxrorx 
wHo w^oro storro xxxasorxs. Irx tHo fi^yriarr OHrrroli tlroy 

aro also t-wirrs. THo I>iosoxrri, Oastor arxd I^ollrrrc, 

•w^oro patrorxs of Horsos arxd of Huildixi^, as wroll as 
oorxxxootod writH tHo soa ; Hrrt, irx additiorx, tHoir csxrlt 
wras olosoJy rolatod to tHat of tHo slcy-^od, as tHoir 
rxanrxo l^iosorrri irxdioatos- It Has tlxoroforo Hooxrr 
srx^^ostod tHat tHoir err It srrr vivos irr tHo orrlt of sorxro 
of tHo txvirx or corrplod sairxts, of w^Horxr tHoro aro 
sovoral orcamplos irx tHo CJliristiarx oalorxdar. JF*or 
orcarrxjxlo, CiJosmas arxd I>arrxiarr, patrorxs of sailors, arxd 
also popularly irxvolcod as Hoalors ; Trotasixxs and 
Sorvasiirs, tlxo Tor^romirxi at X.arx|^ros, INToaroHtrs and 
Tolyoirctos, as w'^l as St- THomas, ospooially irr 
oorxrxorcion writH His aotivitios irx India, a-nd riis rolation 
to OHrist. THoro aro Indian and I^oersian parallels, 
srroH as, for irxstanoo, tHo Vodio Ayvinarr, tHo Horsomon 
of tHo srm, wrHilo Holiofs xrolatin^ to twrirxs amorx^ 
primitive peoples also point in tHe direotion of a 
Heliel in tHe srrpematrrrckl origin of at least one memHer 
of tHe pair, and of a slcy and^ fertility orrlt. <^se 

ItendeJ Harris, ** Btoaner^es,^* Oamlrridj^e, 1913. > 



-A.tra'crsrr U, 1<^283 
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X*.AJEK.XS» 

Aca.<ten:xy of Scietxoes, JTyxixo 1 , 1 . ^Tiio X^x^aiciejx^ 

»ii.nourxoocl <loett>]x o£ ij&iaxiditl, Ooxxe^>oxi(lci,Ti. 1 > 

in -t-lio sootiioxx of GGorrxG-tiry. — . — lMlax&<Sol 1 i>x‘ojt 2 J^oxnArks 
otx t/lxo -bkooxem of oomjxoeif/iorx of xxoxxjnaJ. fcumilios of 

fixrxo-fcionis- E-_ CAxfAn r_ Ooxoi^lofco oxtilxo^orxckl s^rsfoms 

of fxmcfcioxis ixx oex'fa.ijrx oloeioci H^ioxnanxi sp>£i.oes. 

: Tke> i>rofile»s of rsolxoront; »oils ^vi-fcli ««, i^lano 

«orfa,oo of _ 3 . 1 if>. -Tlx. Z>e Donder 2 TCIlo »ioxx of 

ir.lxo .iiSimsf^irx gmvifio "to t>Ho»Tirxoclyix«,jm.ioi>». E. I*i«trret: 2 

Tlxcs xo 4 x.lisix,t>ioxx «tncl 'W'oxkirx#?^ of a. now' o«oilla.t.or i>ro- 
♦^ooixi.^ voxy sliox-t w'etvow. Ixx a,n ofiLxliox oorrxxxxxmioa,- 
fion JBL nxoans of olxt.a,inixxfa: •voxy' slxoxf -wavos Cl-^r -fco 
1 om.) Ixa^ >>ootx ciosoxilDcx:!, for t/lrio jirooxi 'w^orlcinf; of 
’w flick "fcw'o txf XMolixf dy id.ojn'fiocxl va.lvoa a<z*o rocjuiroci* a. 
corxclifion cf ifficixlf trO realise. ^/f\Tx ajxj^ara'bus i^i'V'ixxn^ 
similar 'wtxv'cs, kxx-fc recjxjirirx^ only one valve, lias xxo-w 

>>een eojxsfrucfocl and clefails are ju^iven. Sdmond 

Rouelle 2 'X''Jie xxso of fixe ferroxxxa^^ixefio frec^xxency 

<lexnxxlf ijxlier as a fdxase xxxxxlt.i j xlier . A. ITurpain and 

Ft. de Bony de l.a'v'exg^ne 2 -Axx xxlt>x'axnicroscx>i^e of very 
redxxoed dinxi’^nsions and tlio I’eseardies iiossilxle l>y ifs 
ai<l.— L- r>^corrxbe ; Klleof rified sixHorical |;>ellicles and 
1 C’‘oin]f>fcoix effect,.— — Bdrrxond Bayle and kucien A.my 2 
ixse in anxi lysis of a morctxry cafl^ode^ xvifli fallixx^ 
<li-c>i>s, A dia^i'axn is ^iv^eix of an afxf >arat>xx« for 
dclxx"oi*in^ fit*'* nxex'cxixy dj’of>s x'ai»i<ily «nxfl txf a <*onst>anti 
_ *^>f Hf>w. 'l-C >can I |>les are ^ix^en sliowin^ sonxo 

f"*! * oat. ions of f-lics ai>|>ax‘af xxs fo analysis, G. Siadbel z 

j\. new- j^liot.o#jmljxlxi<t sensifoinetex*.* T'lxe xx| >j>ax'»xt.xxs 
€ le‘sci*il>ed #j:iv«*s^ c| ixtxixt/itiat/ix''e 1 neasnr€^xnexxt.s on fixe 
1 lorxxojty^^nt^i f y of i laX) I >1 joto^ari'xxf >lxit? <'nxaa 1 sioix «xn<i its 
1 't‘Jat.ions to li^lxt. — JMIarcel Frilley : ’"I'lie siK^ctx'o- 

W^'sjaliy <ji' tlio JSL -x’oys l>y crystalline <1 iifx*ac 5 t-ion . 
1 ’oixaj:_>let.inf^ an eax'lier coxxmxnnicatioti . some fxxinter 
In ICS in f Ijo ,>C -ray sj'aeet mxjx of l-t,aC> Ixave keen recorded, 
w'lxIcJi lias a AV'xxx'O-lenixt li as slxort as 111 XI >C. 

IciJtfix olts). - -W. Bronie'wslci an<l L. Sli'wowslci : 
st.x*ia*t,t.ire <»f Il»e tin aixtimoixy alloys- £Iarlier 
woxk on ^ tlK^se alltxys lias led to ratlxer indefinite 
x-csxxlts. ^ "J'fxe xintlvors’ wox*k includes xxxeastx remen t-s 
a s< 5 i’i<_’*s of alloys of tlie ♦•let<*trxcxxl condxxcti vity, 

1 lie tlierx-no-ele<*.tri<i fiOAvor, tlxt’' tern j>ex-at xxro coefficients 
ot t fie ele <*1 rieal resistance, and of tlxe tlxoxmo-elxsctric 
f>ower, ^ tvlie of solntiorj. coeflicicxrxti of 

« ‘>v I lansion , and its variation xx'itlx^^tenx|r>eratxxre, tke 
iiax-dness, nxicro^rxxf^lxy, and tlic-rmal analy^i^^- Only 

one oornioonml is clearly indicated, ‘«n 3 «ka. J. 

Baggett arid G- Cliaudron 2 *’l'*l'ie tlxermomapTM^^fio 

i^tn<Jy of f^ex^ic oxcide attracted l»y tlxe ma^^net. 
ala-jsfxxti’s oacido, at a sufficiently lii^y^lx t cm jfxer a txxre 
i rx'eversitxly^ transformed , 'witli lioat evolixtion, ixxto 
oi'dixxary ferric o:?cide, not atti'actecl fc>y a ma^^not. 

* ^^‘aces of irnpriritios modify tlxe j >lxenoxnenorx ooxx— 

t^xlerakly. Mllle. J. S. X.^vy 2 A,.dsor|xtioix ixx kinary 

j^N'stems. JT- "yV". NicolaSeff 2 IXke'* allotroxxic rnxxdifioa- 

ti<^*ns and- solid solxxtioxxs of jxliosx^korns. JMeasixTe- 
nionts of dexxsity, vax>oxxr X-xressxxro, temxxex'ature of 
infiaxxxmatioxx, axxd moltingf- 23 oint x^'ove tlxe excistenee 
i<>^:».X' allotrojiic modifications of jxkosfxkoms, vrkick 
rortrx kotwreen tlxemselves a contixmoxxs series of solid 
.^o lotions. fxlxosjpkoms is xxot one of tlxe allo> 

*f>|»es. Clx. Covxrtot, L.* N^icolas, axxd 'I'clxarx^ Flan 

* Oontrikntiojrxs to tlxe stxxdy of dijfxlxenylene 
n j xixide*«— > — AAxxxe. !Ramart—F.ucas and Anas^ostopoulos r 
1 ooxxxyxarative stakillty of diffexreixt isomers accox*d- 
y to tkeir aksorjxtion sx>©otmm- *Il?ransT>ositions ixx 
‘Series of tko l-aryl- 2 -jpkenyl- 2 -etkyl-l-kxxtanols- 
j * ^arr« 2 Uenssyloklormetkyl oxcide 2 tke fox-rnal of 

^cn-^-yl alookol. AAarc Olxamtxon z A. n^Gix%r syntkesis 

trojpic acid. I&a?omojpkenylaoetio ester, 

O 3 K; . OHJ 3 r . oo^o^iar,, 

No. 30ev, Vor,- X2S3 




is oondexxsed writlx trioxcymetkylexxe in kexxzeno solxxtioxx 
tke jpresezxoe of finely divided zine. Tke yield is 

-over 00 jper cent, of tke tkeoretical. Const. A. FCtenas 2 

Tke jiresenoe of alkaline lavas in tke noxrtkem -^^Elj^ean 

sea. AiSarcel_ Casteras 2 Tke stmctxxro of tke F^essede 

(-A.xjide> massif and on its tectonic relations witlx tke 

nxassif of Saxnt-I^artkx61j6my (A-ri^;^e)- Georgies Corroy 2 

Tke vex-tekrates of tke X-»orx*aine Trias. S. Tkoulet 2 

Snkmarino kasins prodneed ky svxksidence. FFenryk 

•A.rctow'ski and Bdlward Stenz r Tke fall of dxxst ixx 
-E^oland on A-pril 26 — 2B, 1626. Tkis dxxstfall, tke first 
on record in Toland, i^ave deposits vax'yiLnjg from 
i^rams to 31 ^rarxxs per sc^xiare metre. lEteasons are 
^iven fox* sxxfxposin^ tkat tkis dnst w’-as carried from 

central Itussia.- Ok. IMCaurian and I.. : Tke 

divxrnal variation of magnetic distxxrkanoe at tke 
Val-J"oyexx3c, near Taris- Tke daily magrxetic dis- 
tnrkance w'as ii-xdeix<xxxdei-xt of tke solar activity. Tlxere 
is a marked minirxxxim tkroxxgkont tke year at akoxit 

6-0 A-M., w'itk two xxxa?cima at 1.0 and lO it.m:- 

^^arcel IVlascr^ 2 Tke starnlxxal tapetxrxn and pollerx 

f?rain of A- IMLaiS^ : Tlxes pkysio- 

logical conditions of tke xnxilocxxltxr or plnriloexxlar 

amylogexx reactiorx of tke plasts. A.. Demolon, F£. 

Sxxrgexrin, axxxl G. Barkier : Tke clay colloids and 

solxxtions of soils. - Clxaussirx r Stxxdy of tke internal 

medinm ixx tke <iifferexxt organs of tlxe potato in 

conrse of developxnexxt . G. Tk- Dornesco 2 Itesearckes 

on tke xrxorplxological constituents of tke filxrons cells 
of tke kepatopancrexxs of tlxe crayfisli, and, ixx Tfxarticxr- 
lar, on tlxe relatioxxs of tke Clolgi apuxaratxxs axxd tke 
vacxrotne. — Axxeuste F-nmi^re and IWIme. Grang^e 2 
Tke <*.orrxj:>ai'ative alodc i>owors of tke sera of arterial 
klood axxd vonoixs Ixloxxd. '^I''ke aloxic po'wer of tkese 
sei’a is depexiderxt, at least in part, oxx tke axnoxxrxt of 

carlxon dioxcide jxresent. J- JML. La Goff 2 Tlxe di-ffererx- 

tial vasodilatixxg actioxx of cokalt and nickel cklorides. 
Altkoxxgk tlxe toatic action of nickel is identical -w'itk 
tkat of" cokalt, tkero is a maxked difference ketween 
tli«-» efft^ots of tlxe ixxtraxxxxrsonlar injection of salts of 
tke^se two metals ? a eokalt salt proxlxxees excparxsioxx 
of flxo klood vessels arxd redxxc^ss in tke face, niokel 
salts are xx'itlxoxxt actioxx. Ooxxsid erixxg tke close 
ckomictxl relatioxxs of tkese t'W'o metals, tkis pkysio- 

logical difft^rexxcc^ is rexxxarkaklo . l^®avxrice Bieftre r 

£5onxe ctkenxical and plxysitjal properties of tke proteins 
of tke sertxm- *'L^lxe proteins cannot ke ooxxsid ered as 
knffor snkstaiices, tkis fnnetion apparexxtly kelongirxg 
td tke mixxeral or oi-gaixic ixxxpxxritxes -wkiclx are norxxxally 
present. — - V. Ckorine 2 Tke imxnxrrxisatioxx of tke 

caterpillars of JVX eitlorheJLtcx agaixxst 

I^o. 2 . 

Academy of Sciences, <1 xme 18.~ -IMCarcel Brillouin : 
3il.i3cod oonditioxxs at tke fx'oxx tiers. Ocearxs axxd conti- 
nents. £i:>tatio tides. F*. Villard 2 Tke okerxiiioal ' 

actions of radiations. Kemarks ooncerxxing an in-ter- 
protation. X>iscxxssioxx of a roceixt comxxxxxrxication ky 
Jbl. IBelliot oxx tke actioxx of ligkt oxx a plxotograpkic 

plate. Ckarles Adoirreu, Ckarles 21>ufrarsse, and MLarins 

Badocke 2 Axx-toxeydation and axxtioxygcn action. Tke 
catalytic actions of pkospkorxxs. X>etails of eaeperi- 
s^rxexxts on tke oxcidation of f xxrfxxrol ky gaseoxxs oxeygon, 
alorxe, or ixx presence of 1 jxer cent, of solid wkite 

I>kospkorxxs. A. Blondel 2 Tke traixsformation of a 

lojcrneter ixxto a krilliancy meter,- -F^en^ J^tfaire 2 Tke 

vegetation arxd tlxe £Lora of tke IFfoggar (Oontral 
Sakara). Tke stxxdy of tlxe flora of Ffoggar sko-ws 
tlxat it is forixxed of tropical and JVfedi-terraneaxx s\xr- 
vivals, for tke xxxost paxrt adapted to present conditions. 
!MDaxxy of tkese represent survivals froxn a elimate 
rnxxck more moist tkan extists at pxesent. Tkese 
oonolxxsioKxs are in a]gnc‘€»Gzxx^xxt wiitk tlxose drawn froxn 

geological, geograpkxoal, arxd zoological data. konia 

Blaringkexn wras elected a xxxexnker of tke section of 
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l>ot>aon3r, in ilio }^la,oe of t>lno l«bt;o IL». CS^ni^najrci . W- 

T'Ar«:Alc:owslc::ir z Tlxo ciot>ornn.i3nL4Ei,t.ion. of tJhLO t>ot>ebli1>v *4C>f 
TivaxTJtfcojrs j'oi>r*c^onl>o<i ^> 3 ^ et <^nat>c»]m.«bx* 3 r ;f>o«ifiivo 

c| form. Soplaie Piccard csjxd I>- Mirim«tnofX r 

J 3 inoxxxiefel oxarvos. J. tt. Neum«tnn s Tfxo -fciioorjr of 

of olxamoo. V. : Tlxo csoofficionte of 

I^iooi- MLax-caI Vassauit s Tlxo ooxx J oi^Atod 

iJ^L 'tJrxo dof orm.A'bioTx of a sxarfAoe. PauI 

jA.l«acAn«lro£f j TJtio froixtiors of comxo<5t>od domAinea irx 

AjXACS^ of -w. dirxxonsionst. B. « 1 « JECsr-^lcj^x-tz^ : elo- 

Txxorxt-Ary doxxxoxi.£rt»x*Ai>iorx . of a t>}xooz*om of 't.rAnalA'fcioxx 

^ do© -fo I^. lEiroo'varor. l^eon Poxn©y s A. f»©ix©r*Al fxrojp^ortvy 

■«" of diff©r©n.i:>iAl ©c|, OAtiioxiA (ordixxAry ox* ;|XAT*'iiAl> Axx<i of 

lxx.t:^j^x*Al ©QXXAtrioTXS. 1>. Tlx. Pg^oroff : Jr^oxxx© |:>oixxl:.s of 

■th.© jfclx©oxry of ixx't>©^rAl ©€}OA't>ioxx» 'wiili fixc©d lixxxit:>». 

«'***»*» M;©is©l s T'lx© t.ox*8ioix of i3X*isxx»At-ic5 Ixodioa. 

J . SclxolEAlsk^r r Tlx© oc5©AxxogrAj>liio ©xj>©dit*iorx fo -fcli© 

S©A. BaouI Perrier r TJri© AxxxjxoriAxx iix "tlx© 

of Sfxoc't.X'A.- A. Bos^os Axxd Y. PocArd ; I^©mArlc» 

c>n -fclri© D^axxiaxx Axxd CJaVxaixixom- JJ>axxx*© offoefs. J- 

CAlxAxxxxes r Tlx© ©x£:ip©x*ixxi©ixt:.Al Iaws^ of fix© X^atxxaxx 

Axxd -fix© -fclxoorios of lij^laf. IMLlle. M. BAxxot: 2 

XCc»s©AX*©lx©8 oix -fix© Ixydro^erx lira ©a ixi "tli© ©l©ct.i*ic Arc. 
Tlx© AX’c ixcti-wooxx xxx©t>Allio ©Icctrodes irx lxydi*og©Tx is 
ifAjxidly ©xcf in>^tiislx©d axx<J a sx>©oiAl d©vi<?© r©c]txxir©ci ■fo 

ov©rooxxi© f.lxis diffxcxxlfy is d©scrilx©<l- M. Vollcrixxfiter z 

CJoixtiixxxioixs sjx©ct>rA Axxd IxAnd sjxccfrA of acixic -v'Ajxoxxr. 
^or lo-w- vAfxoxxr j>r©ssxir©s, a s|->©ct.i*xaxxx is olxfAixxod 
'W'ldcli A{>p»©Ars tvo l>© coxxrx©ot,©d xivitfi fix© liti© sx>©cfx*xxTxx ; 
'W'iliix Ixig^lxcr vAjxotxr jxr©ssixr©s of zixxc a IxAxxd sj>cM:5frxx.ixx 

i« forxxxcd l>©fw©©ix 52il7f> A. Axid 4800 A. JeAxx Bee- 

Aixd "W- J. de PI a as ^ Tlx© d©comf *osit.ioxa of fix© 
J^^r«x:iAy ©^©efs info fxvo ].xlx©ixojrxi©xxA of diff©r©rxf 
ori|Hrixxs. ^ X>iArrxA^pri©f io rofAfox*y }xolArisAf ioxt Axxd |>ArA- 

xxxAjprxcfic x'ofAfory jaolArisAfiox) . S^me. Irene Ourie 5 

Tlx© rxxxxxxlxor of ioxxs i>rodxxc©d fc>y fix© ct-rsys of I^aO' iix 

» 4 Aixrice AxxmdrAs : Tlx© sfAf© of ioxxisAfiorx of 

sol'ii'fcioxxs of lxydroj5©rx sxxljxlxid©,- — P axxI Rioxx Arxd PaxxI 
OArfier s Tlx© irxflxx©ixco of viscosify on fix© Al>sox*ixf iorx 
■v-docify of cax*1>oix dioxcid© l>y solxxfioxxs of xx©ixfrAl 
sodixxxxx cArlxonAfo, Viscosity xxxAy Ixav© soxxx© ixxflo.©xxc© 
OIX fix© vdocify of Alxsorixf iorx of a i^as Ixy a lic^xiici, Ixxxf 

itx rxo CAS© is if fix© xxxAixx fAofor. Pierre Bmn 2 Tlx© 

lx©Af of formAfioxx of x-***'**l'i*^llY nxiscilxl© xvAfer xxloolxol 

xxxi3fcf\xr©s. J oseplx X.oiseAvx 2 Oonf rilxxif ioxx fo fix© 

sfxxdy of fix© cofxfxcr Alloys l>y flx«x dilfrAcfioix of fix© 
^^-ra-ys- Oojxjjcr Aixd f'wo IxrAsscs, €>T/33 And 60/40, 
■yir©r© ©xcAxnincd from fix© jxoinf of -vic-vv' of fix© clxAnf^cs 
in fix© X.«An© rAdio^rAxns Ixroxx^lif Alxoxxf Ixy AnncAlirx^ 

fronx diff©r©nf f ©xxx^xcrAf ores. Albert Boux Axxd JFeAn 

• Tlx© orysf Alloit^rAjxlxic sfxxdy t>y m©Ans of 
351-rAys of fix© sfmcfnro of sixnxxlf Anooxxs nx©fAllxc 
d©jposifs of fwo m©fAls. Tli© sjx©cfrA of fix© sinxxxl- 
d©]f>osifs Ar© xxof sixnj>ly fix© sjxoctrA of fix© 
xnofA^s sxxjp©r^os©d, slioxv-in^ flxAf dxarin^ flio 
dejxosifiozx fix© fiiv-o irnofAls form ©iflx©r a solxxfion or 

comjxoxxnds. X-. Andrieuac 2 Tlx© And 

r>rop©rfi©s of a c©rixxm Ixorid©. Tlx© xslecfrolyf ic IxAflx 
c<»ixs:tefe^ of miacfxir©s of corixim oacid©, Ixoron' f rioacid©. 
And csorixim Hxxorid© ; fixes© w©ro fonnd fo f^iv-© Ixomo- 
lg©n©oxxs lic^xxids Af a f©rnix©rAfxxr© of Alxoxif lOOO^ O. 
P3If»cfrolysiA ^^-v-© violof - t>lu© crysfAls of tlx© l>orid© 
CJ©B^* JB©ff©i* yields x?ir©r© olxfAixxed xv^liorx fix© ceritxnx 

flxxorid© xvAs r©f>lAc©d l>y liflxiA Axid litlxiom flixoricl©. 

JeAn S^^Ard 2 Atasor^xf i oxx curves of fix© jxxxle^^onols. 
I-^scixyxfioix Of fix© cliAnj^os l-roxxj^lxf Alxoxxf in fix© 
AOsor^fion sjxecfmm l>y convejrsion from fix© leefonic 

fo fix© ©xxolic form- ]MilcAfloxritclx Jdl^nko : JEArflx- 

33ixlg;AriA ixx^ JL02S ; fix© ^©oloj^icAl sifxxAfioxx 

d©vAsf Afed xr©|^ioxxs Axxd vArioixs di sloe Af ions. 

5 ^ I>AXj.aed-e Anxl J” . Boxl^et 2 Tlx© intense ionisAfioix of 
places f r©qLP<e«it.ly sfrxxdc l>y lij^lxf xxlxxj^. If 

JxAs' oeen proved flxAf fh©r© Ar© oerf Ain spots irx -w-lxicix 
I'O^fJStt'fiorx of fix© Air in fix© nei^lxlxoixrlxood of fix© 
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soil is mor© inf©rxs© fsIxeAX flxAf ol>s©a“v©d in fix© neigflx- 
Ixourlxood.. Af fix© sAm© Alfifxad© jfitnd xmder fix© SAxn© 
plxysicAl con dif ions. Plsc©s -wlxiclx Ar© fr©q|xx©nfly 
sfmclc l>y li^lxfxxinjgf coin did© -w-iflx fixes© spofs of 
mAacimufn ionisAf ion - f®fc© sifxxAfioxx of xvlxicix d©ponds 

on fix© ^feolo^ioAl corxsfifnfion of fix© soil. Boui^Aulf 

Axxd B. CAttelAirx 2 !Nr©*iv r©s©Arclx©s on fix© ©flxolidi^a of 
fix© xv-Aaces from Ooixiferax. J xxrxijxeric Acid IxAS l>©on 
T>rov©d fo 1>© jxresenf irx fix© w-etac fronx cerf Ain Oonifera?, 
Ixxxt in proporfions foo sxnAll fo serve as a 1>as© for 
fix© pr©f>AjrAfioTx of compounds possessing^ fH© odour 

of musk. M- jAnvier : Tlx© regime of 

A- AAordvilko : A. new- coixfrilxuf ion fo 

fix© sfudy of AKxolocycliA ixx flxo PenxjxlxigiAXXS of 

PisfAclxiA. Ben^ PlAacArd 2 Tlx© CArdiovAscxxlAr Acfioix 

of fropinoix©. J- B- Abelous And W- kAssAlle 2 Tlx© 

Acfion of fix© Aquc-»oxxs ©acfrAcf of nerve sxxtxsfArxc© on 

fix© ©accitAlailif y of fix© ixervous sysfexxx. IVlme. ISA. 

PlxisAlixc And P. PASteur 2 Tlx© Action of ulfr a- violet 

rAys on fix© serum of W. ICop Aczexnrski 2 

I'll© ©lecfrocApillAry yxenefrAfion of colouring rrxAffers 
info fix© cell.- IMtAroel Avel 2 isl uf rif ion And seacuAlify 
in ll.uxnl>ric\xs. — -S. Poster xxaIc 2 Tlx© limit of degrAdA- 
fion of fix© lecfofyrinos l>y trypsin. — FC.Ay morxd Poisson 2 
JEccri-Kt.ojasLtf a jxArAsif© of fixe? x‘©cfum of 

Its evolutive cycle. B. NicolAs AXxd 

J. LebduslcA 2 Tl»e compArAfiv© sfudy of fix© Action 
of ur©A And of flxiour©A on fix© developnxenf And 
vifAlify of IxAcferiA. Tlxioiir©A lx as a t-oacic Acfioxx, 
definitely grixafor flxAxx tlxAf of urcA, on fix© develop- 
ment And vifAlify of flxo micro -orgAnisms ©acAxnined. 
A^ similAr effect lx as l>©cn proved lay PI. And <Jr. ^NicolAs 
for plAnfs, Alflxouglx less nxArked. Oxx flxo oflxcr IxAnd, 
for AnimAls fix© foacicify of ur©A is groAfer flxAn flxAf of 

flxiouroA. Henri JeAn ProssArd r A meclxAxxicAl flxeory 

of doAfxxess, its rAfioxxAl fr©Afnx©nf And f xroj >liylAacy- 

G. OelAmAre And C. GAtti 2 Tlx© ©volution of fix© cysts 
of fix© pArAgUAy Pi©drA. 

JL-XCJSIXJt^OK.^X> . 

AcAdemy of Sciences (^CJom.f>t€uet INo. 4^. 

S. Bernstein 2 Tlx© sums of d©p©ixd©nf c|UAnf ifios. 

NT. jN. lECAlitin t Tlx© VArxAfion irx fix© fofAl irxfensity of 
fix© solAr rAcixAfion during fix© soIat ©clips© of J un© 20, 
102T- XJefermixxAf ioxxs of fix© VAriAfioxx And discussioxx 

of results. P. J. Sebmidt r A rAr© J ApAnes© sliArk, 

C7atZZfs>c3/ZZf'r<.w- TaxxaIca. iS upplexxxen f Ary de- 

scription, -wiflx figures. 

C7ora*p^cs ISTo. S. B. XCoupletsky r Tlxo 

»nin©rAlogicAl composition of ApAf if©-noplx©lic rooifS 
from fix© IClxilxin fundrA. QuAnfifAfiv© xxxinerAlogicAl 
AnAlyses of ApAf if© rooks from fix© IClxilxtn nxounfAins 
slxoxv flxAf in some of flxenx ApAf if© pr€^lominAf ©s,' 
xv-lxil© ixx oflxers its plAc© is f Aken l>y rxeplxdin© 5 
oftxer minerAls yarosenf Arc ©girixx, splxen, l>iofif©» Aixd 

f if AnomAgnef if©. V. 3ukAtclxev z P'lorA of post>- 

trerfiAry clejxosifs Af Troifsko© n©Ar IMtoscoxv. A sf udy ^ 
of fossil plAnfs foimd in VArlous lAyers of fix© d©posifA 
»lio-ws flxAf flx©y oorr©spond fo flxr©© olimAfic plxASCMSt. 
TH© first -w'As A cold plxAso. xviflx a prcdomirxAnc© of 
o^ovata And . Tlx© lengflx of. fix is 

poriod is ©sfimAfed Af Alaouf 4000 y©Axrs. I^Toacf CAm© 
«' xvAi-nxer plxAs© wlxon OAks « 

pr©doxninAf©d, -w-lxil© oflxer l>roAd-l©AV©d fr©©s, lik© 

JBTe/re/xz, ©fc., xver© Also Alxun- 
dAxxf J flxis plxAs© lAsfed Alxouf 1 &00 yoArs. Tb© "flxird 
period, fix© lengflx of -w-lxiclx is ©sfimAfed Atosouf^ 

3000 y©Ars, corresponded, peril Aps, fo a sfepp© pez^iod, 
Ixuf no fossils of oorfAin Ago xv©r© found in fix© oonr©- 

13* Vistinevsky s Oonf rllxuf ions fo^ 

fn© sfudy of Ixlood groups in fix© p©opl©s of XfussiA. 
AgglufixxAf iozx roAcfioxxs of fix© ixlood of some fkizfeon 
dxn©r©nf nAfiouAlif rver© sf udiod preliminAary 

Bgixr©s And olAssifioAflon Ar© off ©rod, B. ^^©xntiAkoy t 
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ilPjroliistiOjrio mcua. isa^ noxrfcli-^w^oeKti'll^^aaaiA izx x-AlflKt>ion: -to 
jg^oolo^iockl Iriiatojry- . of -tlao S’^fin^orL dtuarixi^ ^^xacrt* 

crtv 1 .cl. 3 r of pc^toz^ ood. o-tla-or- olajocrta 
xovazvd irv olo-irorx di.ftov’oxi.-t ^Iaocsis owd. ooirqjg^eilfit-tloxr in -tlao 
<l.e>vrolo^xrioxit> of tlvo toolazviqvxo oC tXvciix* px-odoofsioxv 
^ooloj^oal £>oariocis. ^ 

C 3 ^i>rW 3 f>^e^, 2 ^o- O. O- CAncil>vir- 1 ; 3 «’v- r .A.x> 2 >ci'Z*Ci'tu 8 

fox* -tlxo xinLOolxsunLioa.1 dotoxrmi.xi.eLtiorv of oioTx-xoxvtA of tlvo 
xicxck^:xxotlo ood ^r-Ckvrimotx’io Ixold ox-odoc^od l^^r eurx 

Ixxfirxito csylixvdox* of ajrliitrajry socstvorv. V. XCvxsto-c^ z 

.A.xxei.l 3 rsi.s of tlxo -vcrcb-tox* of 00 . eorsoTiLic ooxxtskixxixiii; 8f>x*ixx^ 
ixx Ocbvxocksvxs. of a 8;^x’iri.|;^ ixx tlxo .A.x*axo 8 v^Alloy 

ooxxt^Aixi8 0-04^» grvxv, i>ox* lit.x*o of ]N^a,HA.sO^, ’wlrvicsfi. is 
0 x 10 of tlxo Ixi^ixost li«xo'WTV figvxros of Axr 80 xxio oorxtont ixx 

xxx£r]LOX*Al 'WAtox’s. V, lL.o<l3r3Bli3xvslE.A3rA ; Tx-ao^oI A xvtA- 

-tioTx of irei^orxox'Atod e3£:tx*oxnitio8 of Axcolotl. !Kxcp>ex’i> 
xxxorxts -viroro xrxAdo 'witli. tx*Azx8p»lAXxtAtloxx of x-og^oxxovAtod 
03ctx*oxxxitio« -wfxile* still ixx tlxo stA^o of a l>vxd. JTt 'vitas 
foxxrxd tlx At tlxo Ixvads axo Alx*oady stxicstly dotoxrxxxxxxod as 
xoi^Ards tlxoir oxxoxxtAtioxx <Airxtoriox, jxostoxiox*, loft ox* 
i‘i^lxt> Aftox* tlio soooxxd dAy. 


Xtoxkxxs- 

FSoy&l NstionAl .A.CA<ioxn 3 r of tfxo X^incoi. v^X^x*!! 1 — 

C. SoxxxielianA : I'J'omrxAl ^TX'Avity axx< 1 Itlrolrrxort's 

foxxxrxolA. TJ, Oisotti Axxd B. Finzi t Ol>sox*'v-Atioixs oxx 

t^trAiioo’s xxoto orx tHo XCvxtt A-^Toxxlco’w-slti tlxooroxxnL. 
rrixo vAlidity of tlxo o: 5 cc;oj>tioo to tlxis tliooroixx ixxdioAtod 
l>y Oisotti is xxjxlxold,— —I-.- -A.- Horrors = IrxxitAtiorx of 

oi*|jf Aixio foxrrxrxs l>y xrrxoAxis of Alt>vxxxx<?»iv ( 2 ). Wlxoix drop>s 
of xxAtux*Al o^^^'Allxxxrxxoxx Ax*o dx*Of:*x>od froixx a lioi^lxt 
orx to tlxo sxxrfcxoo cxf Ixyclroolxlorio Aoid ox* Aforcslc’s 
solid ei| 3 :i^-All>xxrrxozi» or HaIcos of tlry ©g^^-'vv'lxito ax*© 
dojxositod oxx tlxo sxxx*fAoo of tlxo Aoid, fox*rrxs dt^v©loi> 

■wlxiolx olosoly x*osoxxxl>lo tlxoso of irxfosoxrxA. . PascaI : 

*X*lxo x*ootilirxoAX* lAxxxirxAX* jxrofxlo. -A. ixow i.>r*oof of tlxo 
xxoxx-oxcistorioo of Oisotti’s oxccsoixtioxx to tlxo KvxttA- 

*Tovxlco-wslci tliooi*orxx is dcs-volopod. 1 -. X^Alxoocett : a r 

A.rxAlytioAl 02 cj>x'ossioxx of discorxtixxxxovxs jplxysicsAl 
xrxAg:xxitxidos ox* fvxriotioxxs of discoxxtixxvxovxs 'vax*xaI> 1 os 

Axxd dlApcrArrxs C 5 orx*osixorxdixxg: tlxoro-viritlx. A- Rosorx«> 

txlAtt ; Pistolosi’s xxoto orx a sxxofxosod oxccojxtiorx to 
tlxo Ii:CxxttA~«Tovxl<LO-v«rsl£.i tlxoororrx- Tlxo Axxtlxox' x*o;(xlios to 
Pistolosi’s x*ocoixt oritictisxrx of Ixis dorxxojxstx*Atioxx of 
tlxo xxorx-AjlpyxlioAlxility of tlxo IKlvittA-*T oxxico-wslfci tlxooroxxx 
ixx o^cooptidrxAl oasos Axxd irxsists orx tlxo si^^rxifioArxoo of 
tho fox*rrxxxlA dovolojxod ixx Ixis y>x*o*viovxs xxoto. Ixx x*oy>ly 
to iPistolosK’s xxoto, Oisotti lx as lAtoly oomxxxxxxxioAtod 
oojrtAirx ooxxsidorAtioxxs oxx tlxo xrxotlxod of o'NrAlxxAtixx^ 
-tlxo rosxxItAxxt of tlxo dyxxAxrxio Aotioxxs Affootirx^ axx 
ixxdodxxito jxlAto svilxjootod to a tx*AxxslAtory-cirovxlAtox*y 
ovix*xroxxt irxvostixxj^ it Axxd sxxx'i'oxxrxdirxjir it, Axxd lx as oxc- 
yxx*ossod tlxo oyxirxiorx tlxAt X^istolosi doos xxot tAlvo irxto 
Actoovxxxt, ixx ATX ox*t}xodoxc TxxAxxxxox*, tlxo sixxj^^vxlAX*ities At 

tlxo oxctroxxxitios of tlxo yxlAto. O. IKIrAll z X-.irrxits of tlxo 

dyxxAxxxio offort ixx dissi-fXAtivo systoxxxs- F. FtAsetti z 

IH^xxlAX'^orxxoxxt of sj>ootX“Al lixxos. I>xao imyxoirtArxco lx as 
l>orlxAy>s xxot Ixoorx AttAclxod to tlxo irxflxxoxxoo, oxx tlxo 
l>x*OAdoxxixx| 3 ; of sy>o€xtx*Al lirxos, of tlxo jxox*txxx*l>Atiorx 
l>rodxiood irx axx oixxittirx.^ Atoxrx l>y sirrxilAi* xxoigflxl>ov»x*ixxg^ 
Atorrxs ; fox* a yxlxoxxoxxxoxxorx axxaIo^ovxs to x’osotxaxxoo, 
sxxclx jp>ox*tvxr*lxAtioxx 'w-ovxld Ixo f ax* ^x-oAtox* tlx axx tlx At dvxo 
■to_ Atorrxs IxA-vrirx^ diffororxt ]px*oi>or* fxrocyviorxoios. Arid 
xxxij^lxt jrosvxlt ixx soxxsilblo adtor-Atioxx of tlxo fx-ocy^vioxxoios 
®*jcxi-tt€»d, Axxd Ixorxoo irx Ixro Ad on ixiig- of tlxo lirxo. A. lxx*iof 
*^'^'tli*x«> of tlxo tlxoox* 5 r of tlxo pxlxoxxoxxxoxxoTX is ^ixrorx, 
"^^l^^tlieor 'witlx tlxo rosvxlts of oacjpoi-ixrxoixts orx sodivxrxx* 
tlxoso irxdxoAtixxi^ tlx At tlxo dojxtlx of tlxo Ivxxxxxriovxs 
VAjxoxxx* OAxxxxot oxcyxlAixx tlxo 'w-idoxxin| 5 , vxrxloss tlxo 

oxxstorxco of tlxo xrosoxxAxxoo offoot is xxssxxrrxod, A. 

; JEtolcxtivrity i-n fi-vo dimoxxsioxxs- — — Todosco 
l%ossi z IStvxdy of ixrxpxorfoot xxxotAllio oontAots. 
PoIaIxoxx IxAs x*ocaoecxtl3r slxO'wxx tlxAt axx ixxxjpoorfoot ooxxtAOt 
^ ootwoozx t-w-o olo<5txrod€»s of tlxo seurxo xxxotctl Ixvxt. of 
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^UKCeiz'^&'fc sh«i^>e ixxa.y serve for 'fcixe xeot>i0o&fiion 
osoillAtizi^ ovxr rox xts , Axxd Ixoxxco xxxoy x*ojplAoo tlxo 

oxrystAl dxr -tdxcMrrKxionlo vtaIato dotootoxr. xxxoaxxs of 

AXX A^f^AjXrAtTds vcritlx stool oloctx*odos -wlxiolx ''aIIo-w* of 
ooxxstATXt ooxxtAot x-osistAzxcos of soxxxo Ixxxxxdrods of 
tlxovxsAxxds of olxms Ixoizx^ ol>tAlrxod,~tlxo olxAxrcxotOiristio 
ouLircros fox* tlxoso oozxtAOts IxA-v^o Ixoorx xxxxrosti^A-tod . 
Svxolx A OOrXtAOt doos xxot foUo-Vir Olxxxx’s lAVtr, Ixxxt xts 
ros istArxce dixrxirxislxos as tlxo cxxxrrorxt irxtoxxsity irxcx*OASos« 
T'lxis XT AX*iAtlozx irx x*osist axxco, ■w'lxiclx is jf>ox*f oot ly ro-voroilxlo^ 
is, Ixo'W’oxrox*, AOooxxxyxAxxiod Ixy axx ix*x*o-vox*sil>lo dixrxixxxxtioxx^ . T 
ixx rosistArxoo -wlioxxovoi* tlxo oxxxrroxxt tz*Axrox*sixxs it oac- 
ooods, ixx Alxsolvxto -vaIxxo, tlxo xrxxAxcirrxxxxxx j.xro'V'xovxsly-sfe 
x*oAolxod dvxx*in^ tlxo oxcjxox'irrxorxt- F*xxx*tlxox* x:*osvxlts slioxv* 
tlxAt tlxo yxASSA^o of A C5vix*i*orxt , oxTOxx of oxctr-omoly loxv' 
irxtoxxsity, tlxx*oxxi^li tlxo irriy>ox*foct xnotAllio oorxtAOt, 
colxoz*os it, x*orxdoxrixxj 5 it irxAotixro to x*octifxoAtioxx. Ixx 
ox*dor tlx At tlxo 1 At tor* xrxAy ooovxr, it is rxooossAxry tlxAt 
tlxo cxoxxtAot slxovxld x*osurrxo imxxxodiAtoly its origin a 1 
x*osistArxoo. Tlxis rrxAy lxAy>|:>oxx, irx yxArtioxxlAX*, xxrlxoxx, 
AS x^itlx JPoIaIxoxx’s oorxtAots, tlxo olootrodos jxossoss a 
oox*tAixx rxxolxility xwrlxiolx j>or*rrxits of tlxo oorxtirxvxovxs 

irxtor'i*xxy>tiorx of tlxo ixxoi fxiorxt jxrocoss of oolxorisAtioxx. 

O. SpocolxiA : Arx irxtorfojrorxtiAl motlxod fox* tlxo 

xrxoAS\xx*oxrxozxt of tlxo xxxA^rxotio svxsooyxtilxility of licjvxids. 
Tlxo rxxotlxod dcasor-ihxod x*oy>x*osorxts a xxxodifxoAtioxx of 

tlxo F'Alxi-y-C^vxirxolco motlxod. - L. FAsHsrxxlo z Oorx- 

sidox*Atiorxs orx F*. I*. AIazssa's cx*i ticiszrx . JMa.zza'*© 
oriticisrxxs of tlxo Axxtlxoir’s •w'orls: orx tlxo rotAtoxry 

disjxoT-siorx of tlxo Allcyl AsyxAX'tAtos ax*o xxxxrAlid, sirxcxo 
tlxo oxcfxorixxxorxts woro CArx*iod ovit xv^itlx All tlxo ;y>x*o- 

csAvxtions rxocossAjry to orxsvxro ACCxxrrAcy of tlxo x*osvxlts. 

F. Frixxc:ii>i z IVIioooxxio doyxosits V>otxv-ooxx tlxo VAlloys 

of iS»onio Arxd SiliAro. 1.. Se^-tirrxj r Tlxo clxoxrxicsAl 

csoxrxy xositiorx of cortAirx ItAiisbXX xrxillc foods. Itosvxlts 
Az*o loci'V'orx of ArxAlysos of XtorrxAXx -wlxiolx is xrxAdO 

l>y IxoAtlxxs 'W'lioy, olatAxrxod l>y tlxo ooA|^vxlAtiorx of xzxills: 
l>y z*orxrxot for xxxAkirx^ olxooso, to ixx tlxo 

y>x*osoxx<30 of AXX oxr^AXxio ox* xxxixxoxrAl Acid Axxd tlxxxs 
yxz'OoiyxitAtizxj^ tlxo yxr-otoixx sxxlxstAxxoos, Axxd of tlxo 

sonxo^?v-lxAt sixrrxilAzr xrxAtox*xAl Icxxo-w^ix as m.ozsi:«T*eZZ«x. 

F. PAsqxxixxi z IlSxep>ox*ixrxorxtAl ixx-v-ostigfAtiorxs oxx tlxo oxxx- 
l>x*yolojgy of tlxo ooliixxodorixxs (2). ToIax* diffojroxxtiAtiorx 
of tlxo OVA of .dr-fecroxcx ^-xxrx©l(x<.£cx£cx <Jrx*oy, ooxxtxrifvx^od 
xxxxxxxodiAtoly Aftox* forTtilisAtioxx. 


OffioiAl Put>li€r«Lttoims 

i SAa*rxciH. 

Royml SocioVx'- of* Ax'Vs. Oa.»t>ox- XL.«<?t>uz-c»s on 8oi«nViflc Foun<fattrion» of 
Vfie IVntlninf; oX* R«Vrol«ixna, cl«liV€»r«B<X VkoXom EXoxaI oX ArV« 

on Jmvkxxmry XObtk, !23rct «.ua SOVXi, XO:28. Ry XXt-. A. K. i:Xn.u«Vai.n. Pz>- 
<X:.*on<ton.> 3«. 

RoroaVry Oommiw 0 ion. R«»port> on CcsnsuH ol’ 'CfTooctlnnctn and Cen^ua oX 
RrodnoVion oX XXom«*»-Ox-owii TimXvor, Xv^4. **!>- dS* <X.K>ndon : R[.Xkl. 

StAVfonory Ofno«».> Xai. 9</. not.. 

AnnnaX CSonXomnoo «>r t;l%e Uni vox-oiVioai oX GtmaV Rrifeain aikd Xmlan-1, 
Xt*2B : R«>j>orV oX RroooocllnsB. 43. <£.on(lon ; Unl-vejrslViea Bnmmn 

oX Vt*o JXrlXiwb Rmi>ii' 0 .> 1«- 

T'Km mT€ywnr*.at «%/- AntiX».or Indore tio XTolnmoA 1 Vo «M>. ^ lapxnod,. 

l>y Vlxo RliiyAiolosioal SoefoVy and nnl^liMXftod aa a Sn|:>^lonmont. Vo 
.Xoccv'no.K o/- jTino Xl>ii8. I*I>- 

UnivwAlVar Rmaa-> neV. 

*1^0 Rorfch oX SooVland Ooll^^^o oX AsricAlVnro. CJAlendajr, 


(Uondon t OanaiV»T*id83 


X»2B— XS>2t>- Rp. vtl-f- ISaT. (AX 


en.> 


Tnciian OonVxml OoVVon OoTOKnlVVoo z ToeXsnoiosSoal 
‘ — - — Kioal Sorlea Ro. XO r 'XTio KfTi 


. _ 'oeVr x>X ualnxt tr A- 

Ralanoed XXraXVa in VXko Spinnlnfr Rmuaxm* 

. .. . .... 


RnlloVin Ro. A&. 'X* eoXtnoloaii 

XMxlanood UraXVa inatiead or ; 

Vion Xor Spinning TeaVa. A. Ja-mos XCnmar. FPr ti'+SO. 

1 m{>ee. 

Xa an InVoamaVional Xuanf^uace-o Roaail>le ? A U<i^»Vax*a dtolivomCI. 

Vtto Annual OonXorancso oX Vimo RooiAvd ZnVomatdonala da RXxildln^a, 
Rctanoes at: Roaua ArVa, l..a>ndon. Ry Hi* By3~ v s t a Raflxlxlatxrat:. XlnVar* 
linstia PamplsleVa, X.> Rul>liaXiad tor t>lxa A oadamia jpro IxsRarUAAtxa. 
RriVtaU SaoVion. V»o. CUondon t Hf ox^land^ Rraaa.> a * 

RranaaoVfona and RjrooaaclinRa^oX VHa Ra^'^aaland XaMVZtAVa. Vol* 
RarV 1. Rp. I v -I- 2X1 -*-38 K»laVaa. < Wa]jUtfSflrlox|, R.Z.> ^ 

SouVts Atxatralia. Annual Raf>ox>V oflbita OiraoVor oX4AJnaa tGnd Oovarm*. 
maaV Claototffav ^r 3^ 32. <Adalatda i XXarriadn Wa*r.> .. 

. Uafvaratvjr or Raa^sxA c trfia R^^oaal InaVttmVa Rxr Raaaamtx ^ X>a«^* 
|*gf^"^j*i****y***^ HXat I3«r, Rr. 
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£:<i«ioa.Mona.l »i'oa.<lc;as 1 riniS. W-witoart: or a 8 i>ecial Xx^'voat.icsAtiioo it» «*o 
Co«i»^ or Kertib <lui-infc t,li« Year l4>SSr. X^p- i>r-»-80-X-3cx:xii. C i:>i 3 .n.rer«)BL- 

llri» : OaT'n«»Ki«^ tJtiitiecl XCi»IS<]oiia Yr\i«ts.> * 

Yiie Mc'lonjbitic X^E*ocey* 9 <lin^» or the Xtoyai l>ul>liiL SooiOtsp-. VoJ, lO <Xir.S.>, 
^ o- ^ r i tvtUL i*t*^Ltt.nra-u.m,^ a uew Oairhoxtiteiroiiis OoflLl^ By IXar. Xiiouia 

B. «my l^p. S9^32-f-tfi plates. <T>Eil>lin : Xlociec^^* Yitsatis and C?o.' * 
X^oridon ; W^ 11 liatn^» and I'J OT-fgat« , Xjtd.> Is. 

XlwpaurfcxTient oT tleiexitsifio aiEd Industrial Hosearcsh. Bitildfnj^ iHcienoa 
^bstrxxots. Oompiled l*y the XlEXildin^ Researolt Station and ixihlislxed 
in nonJiixietXon -with tho Xnstitnte of Bxiilders. Vol. I aw Series). IMn. «, 
Jnn«& Ahstraota ZQ'oa. Ooa-XlOO- J*p- v-1- IST-Xl^*. (Xi^onclou : XI. At. 
W tationcry _<J>jfltleo.> Orr. net- 

Air '^Ministry. Aeronixntical Hx*«earch 0< »r»i > xx I ttee r Xl«‘X>orts and 
*X*'oxorxxxada. 114-0 <Ae. 300> : IWote« on l^orfornaanoe Yaatincr- By 

Xi. Stavexfts a?id A. IS. Woodward Nvxtt. CT. X*p. 8-4-0 plates, 

fid. nt»r., ISTo. ll-4;i CAe. S13> : Wind Tunnel Tests on a H. A- t'. 18 
Aerofoil with fMlot T'lanes. By V'. «. Bradtleld and IC. W. Olax'lc. 

^848 and a.> Bp. X-'7'-4-l& plates. is. net. CBondon : XX. Statioxxery 
-Orfico.> 

l*ro<ie«*dinfit» of the 'tiCdinhurfsXk IVf a tliematical SoE'.iety. Meries tl, Vol. 1, 
Bart 3, July. XSdited hy X»roi- XX. W. Turnhull. i*p- XBO-18S. ri^ondon : 
G. X3ell atnl Sons, X.itd.> 

'•The Xtesearoh Assoeiation oT IXritish Ftul>l»er and X'y*"® Udanufaeturers. 
Bixmmary or C7ux*i'enfc l^i teratxEre. Vol. 8 , ISTo. :i, 'Marelx. I'p. lT 8 -ii&T. 
Uhrary Cat«.lo$(Exe, June 30, 1P3T. Bp. 310. (Oroydon.) 

University or Uristol. Tire Annual itei>ort of the Af^rioultiirat and 

XXortieultiu-al Xtesearch Station CTlie IN'atloKxal fruit atid Older Institute), 
T^one Asliton, Bristol, 103T. X^p. 333-4-10 plates. (Bristol.) 

Journal or the CJlieinicat Society : coutainixiR Bapt^rs commEinlcated to 
tlie Society, July. Bp. Iv -4- 1 T4 J— lOO I -f- x. (J-ondon : Ournev and 
.JacicsoTi.) 

Xtoport of the Oeolo^tcal Murvey of llie AnrKlo- Bgiy ptian Sudan for the 
year I'p- O, ^XXhartouxn : Mudau Clovernniezftt JSducation iietiart- 

nieut.) O X*.T. ; Is- 

Bmpii-e Ootton Orowing Oorporatlon. Xteport of tlie X£x:ecEEtive Ooni- 
****}' to he submitted at. tlie Afeetm^ of tlae Administrative Council on 
July aetli, 1938. X'p. 8 . Cl-oudon.) 

Technit^ial Oolle«o, Bra<ifox'd. Tliploma and {Special l>ay Gourses. 
Session 1038—29. I^p. 318-4-30 plates. (Bradford.) 

Ministry of Aprriculture and Bislierifxs. Tliir^l Broiyress Iteport of tlie 
1“ oot-and - Moutli Uisease Itesearcli Oonmuittee, X*p. 1-41-4-33 i»lates. 
(Tjondon : XX. M. £itationery Ofll«*e.) Os. xiet. 

Aeronautical Be.< 4 earcli Oommitfcec. Iteport for the Vear 1037’— 28 

Bp. 03. (J^ondon r IX.M- stationery OfUco.) 3«. net. 

Transactions of the Minina an<l Oeolo^^ical Institute of India. Vol. 22, 
X?*art 3, May. J>p. ««- 1 ro d- plates 11-20. (Oalcutta.) 2.8 rui>ees. 

Memoirs of the <<^U 4 ^nsiand Museum. Vol- 9, J»art 3 , .lune lotl*. Bn 
137-30<»-f-]>lates 18-30. (Brishaix» : A- .1. t 'Junmxlna:.) 

Bepoi’te of the Great Barrier XCeef Committee. Vol 2. Bp. 3 cvi -4- 1 14 -f- 
12 plates. (Brisbane r A. .1. X^unimini;;. > 1 Uw. 

Brocecdings of tlie Cambridge Bhilosopliical Society. Vol. 2 - 4 , Bart 3. 
X*p. ».'lT-4t?9. (Catn bridge ; At the University Bress.) r>t. Od. not. 

Air Ministrv. Aeronautical Besfwircli. Committee r Xt«mort« and Mem- 
oranda. IXo- 1140 (Ae. 814): Bull Scale and Model M eastxrements of I.*irt 
and l*ra«$ of a Bri.stol Bif?htor httud with B..A-B. 34 Winns. By J. ic . 
llardy and A. S- XXartshorn. (T. 3805.) I*p. 9-4- 1* plates. 9d. net. 

(Ae. 315): Wind Tunnel Tests of Aerofoil It.A.B. 3*5- liy !»'. B- 
Braddeld and 1C. W. OlarK. (T. 25TT-) I’-p. r, -4- 4iplates- <5<y. net. (Uondon : 

M.M. Stationery Office.) 

Bonscrco:. 

Treasury l>ei*artment ; United States Buhlic Health Service. XXynienic 
Babciratory Bulletin TM o. 151 : Studies on < Ixiilation— Iteductioxi, 1 - 10 . 
By- the Staff of the IJ»i vision of Chemistry. J*p. vi +-303- ( Washmcrton, 

X>-C. : Government I'rintin;; Office.) 50 cents. 

1 iepartmetit of Conifuercc* ; U.S. Coast and G-e*jdetic Survey. Xfannal 
of n rianKiilation Computation and Adjustment. By W'alter X'. Beynolds. 
(Special Bublicsation Tsfo. 138.) Bp. vl-|-243. ( Washin+rton, I>.C. : €4overn- 
ment Brin tine; Oftice.) 50 cents. 

State of Connecticut i State Geolo|$ical and IM'atural Xxi story Stirvey. 
Bulletin No. 43 ; The Ale;ae of Connecticut. By J>r. Clartmce John 
BCylander- (Bublio Ilocument No. 4T.) Bp. 24.5. (XXartford, Conn.) 

Brocoedin«s ^>r the United States National Museum. Vol. TS, Art- lO i 
New Vichabure (Oli^cocene) Mollushs iVom Mexico. By C_ Wythe Cook, 
<><«>- Bp, 11 -I - 2 plates. (Wasliinfston, Il.C. r Government X^rint- 

fh;^ Office.) 

Smithsonian Mlscellaneoixs Collections. Vol. 80, No. <5 ; Yak^as. By 
Arxanda XC. Coornaras wamy. (Bublication 3920. > Bp. 43-4-33 plates. 
Vol. 80, N«>. 13 : Charles Iloolittle "Walcott, S<icretary of the Smithsonian 
1 nsti tutioki, «190T— 192T. XMlomorlal Meetfnf?, Jannary 24, 1928. (Bixblica- 
*'*•***• 3«CH1-> Bj». v-4-37. CWasIxinKton, O.C. : Smi t^hHonlax* I nstitution.) 

^ B»**^*»onian Institution ; United States National Museum. Bulletin 
X OO : Contributions to tlxe lSlolo|:;y of the I*h.llipT>ine A.rchipetas;o zmd 
-Adjacent B.efi;ion(t. Tlie X''xshea *>f the X’ainiilles Bomacentridae. I..abrldae 
and Oallyodoutldae. collected by tlie United States Bureau E*f Bisherie.s 
Steamer -1 chiefly in X*hilippin.e Seas and Ad|acent Waters. By 

W. Bowler and Bartoix A. Bean. Bp. vlil -+- 525 -X- 49 plates. X 
^i**^^**- , Bulletin 143 : Biological and TaTconomic luvestij?ations on the 
^V^till id Wasps. By Clarence XC. Mickel. X*i>. ixc -4-351. #55 cents. 

C^^**fo*413rliOTi, B.C. : Oovernmorit Brlntingr <r>dce.) 

„ X»apers of the Xxxstltuto of XMtyMlcal and Chemifsal B.esear«‘h. 

- f**, Un tersiichnngc der . Dekahydrochtnolimlerl vate. , Von Shin- 

mhlro Biijise. 5Iit^eilunj^ 3 : xJber derr XXofttkannschen Abba^i des X>elca- 
hy<liv»cihh.olins. Bp. 185-195. 20 sen. No. 143; tc peri m ental Stxxdies 

Stricture of Sparks. By TorahiUo Tex'ada, XJkitlrO 
Yamamoto. Bart 4 r Some Xhflucnces of Blectr»>de 
7 X9T-2 13 -4- plates 10-28. 50 sen. No. 144: Interferential 

Brjsms. By XXantaro Nac«aolca and Ta^^o MSshlma. 
i S-223-4-plato 24. 55 sen. Supplexnnut, Vol., S. jPKMk. S-.^ j XA>v 

Maeda . Metodoj akin Bortlkan GipscexnentoYt, de Tntomu MaedA. ' Boj: 
->- 9 . lo sen. Supplement, Vol- 8 , Noa. «-5 i A Bhotochemreal Oal) c«<m' 

ITo. 300T, Vor*. X223 
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■fcainlng: a Solution of Botaaslurn Jforrocyanlde, hy Satoyaau limorl i 
Bhotochemloal Cells with Complex Cyanides of Nickel or Blatinum, hy 
Batoyasu Xiraori. Bp. lX-16- XO asm. (TOlcyO : Iwanaml Shoten.) 

XXecords of OoeanoKX'aphio "Worlca in Japan. Compiled hy the Oom- 
rnlttee On Bactfio Ooeanck£$^raphy of the National Xlesearch Oouncti of 
dnpao- Vol. X, No. X. Bp. ii-4-55'l-X5 plates. (Tokyo r National 
Xtesekroli Council or.Tapan.> 

The Science Xteports of the T<M»oku Imperial University, Sendai, 
Jai>an. Second Series (Geologry), Vol. 9, No. 3 r Cretaceous Bossils 

from XXokkaidA 
XXfsakatsu Vahe 
XCyOshil, Japan, 

(TokyTi and SencL„. . ...... 

•Iahx-esh«richt der Hamburger Sternwarte in BorK«dorf fiir das Jahr 
1920- l*l»- 21- Jahresbcricht der XXamburf^er Sternwarte in Bers^dorf 

fur das Jahi- 1927- I*p- 2l-4“4 'I'afeln. (Berji^edorf.) 

Broceodin«s of tlxo California Academy of Sciences, Bourth Series- 
Voi- IT, No. 7 : Some Byramidellldte from the Gnlf of Califox-nla. By 
Bred Baker, tS. Balias XXanria and A- M:. Strong- Bp- 305-240. (San 
Brancisco. ) 

Iteport of tlie Aeronautical Xtesearch Institute, T5kyO Imperial 
University. No, 38 ; On Gustiness of Winds. By X'orahtko Terada, 
Mitno Tamano and K<%di Nisida. Bp. ii-4- 235-370-4* plates 8-9. (TukyO ; 
XCoseikai X*u hlishinf:; House.) 51 sen. 

Ministry of A>;rxcul ture, XCi^ypt : Tecliriical and Scientitlc Service. 
Bulletikx No. 74 : Tlx© Bxxsarxum BIsease of C^ttton (Wilt) and its Coxxtrol. 
By Tewflk Bahrxxy. Bp. vil - 4 - 1 00-4- 48 plates. (Cairo: Government 
Bxxbllcations Oillco.) 25 B.T. 

Statens Meteorolosisk—Hydro£ 9 *aflska Anstalt. A^rsbok, 7, 1935, iv ; 

Meteorolo^^iska lakttas^f^Bcr I Sveri>re, Band 07. X'P- xe-f-185. 7-00 kr. 
Arsbok, 9, 1937, ii : Nederh<^rden i Mveriji;©. X^p. XOO. 5.00 kr. (Stock- 
holm. > 

Meddelanden fran Statens Meti*orolosisk - Hydrograhska Anstalt. 
Baxxd 4, No- 3 : Iteconling Solar* Itadiation ; a Study of the Badlatiun 
Climate of the Siirroundin^s of Stockholm. By Aiixlc^rs Ant^strorn. 1*P- 
30-4-2 i*lates. 2.50 kr. Band 4, No. O: Onr vindskalor och vindrncitare 
i svenslc rneteorolmri (Sur les ^chelles de vent et les ancmom^*tr«s cri 
S»u'*de). Av O. J. Ost-nxan. Bp. 1 1.50 kr. Baxxd 4. I»a o. 9 : Solutions 
^raphic|xxes d'6«jxxations d i fferent i«*l les ilxx prenxier oi*dr«*. X*ar G- 
Gyllstrttm. X*p. O-f-3 Txlauclxes. 1.09 kr. (Stockli4»lm.> 

Socl^te des Natioixs : Uea^^xu* of Nations- Instil-xit I ntenxational de 
Coopc-ration intelloctuello. Bulletin des flelations scientificjues. 3<i» 
axftxx^©. No. 2, Juin. X»p- i v-4-51-1 19. (Baris: I^es Bi-esses uni vers i tax res 
d*« X'rance.) 8 tVancs. 

l*rox%eed 1 n f?s of tlie United States National Museum. Vol- 73, Art. XO : 
Zeolites from Bitter Hot Spring, Grant County, Gregon. By l>. B. 
Blexvett, JSarl V. Shannon and X'or«»»t A. Gonyex*. (Ko. 2737.) X*P- 18-4-3 
plates, ( W^ashington, 1>.G. ; Governnxexxt Bruiting Gftlcc.) 

Broceedings of the Imperial Academy. Vol. 4, No. 5, May. Bp. xvli- 
xcx -4- 189-253. (XVxkyo.) 

M^inistry of Agx*lcultxxr*», XCgypt : Cotton Besearcli Boar«l. Bifth 

Annual Jteport, 1934- B^*- ii - 4 - 85. (Cairo: Govex'nnu?nt I'ublicatlons 

Omce.) 15 B.T. 

Soci^H^ des Nations : Organisation d'Hygi«*ne. Bapi»ort sur les travanxc 
«le Ja Commission du Baliuiisme an courn *ie la CoxifiSreneo tenue »x Genrf-v*» 
du 25 axx 29 Juin 1928. (C. H. /Malaria/1 2 I . ) Bp. 38- (Geneva: Ueague of 
Natioxis ; l..r>ndon : Oonsta.hl© and Co. Ivtd.) 

Smithsonian Mlvscellaneous Colleetions. Vol- 81, No. 3 : Cambrian 
Bossils from th© Moliave l>*>sort. By Cliarles HI. Bessor. (Bublication 
2970.) Bp. 14-4-3 filates. (Washington, B.C. : Smithsonian Institution.) 

United States Bex^s'-rtment of Agx-lcultux-e. Technical Bulletin No. 8Cl ; 
The Apple Maggot. By B- A. f'ortex*. Bp. 48-4-2 plates. (W'aslxlngton, 
B.C. X Government Bnntlng Ofllce.) 15 cents. 

Broceedmgs of the Academy of Natxxral Scieiu*«xs of l*lxila*lelp1> la, 
Vol- 80. Beview of Japanese l^nd Mollusks, II. By XXeni'y A. Bxlsbry. 
Bp. 119-145. (Bhiladel phia, X*a. ) 

Broceodirigs of the California Acailemy of Scixuxccs, Bourth Series. 
VoJ. 17, No. 8 ; Cccurrence of some Asiatic Birds in Alaska. By Harry S- 
Swarth. I*P- 247-251. Vol- 17, No. 9 : A Comixxensal Bolynoiti Worm 
from California. By Ttxge Skogsl»ex-g. Bp- 353-3«.5. Vol. 17, No. lO : 
Structure and Behavlox- of the Axxiphi j>od, o.-iliorYxi, By Tage 

Skogsberg and G. H. V"ansell. X*p- 207-295. (San fraxxclsco. Gal.) 


: Annexxua, Gastropoda and X-amelll brauchlata, hy 
arxd Takxxmi Nagao ; Balaeogene Bossils of the Island of 
Bart 1, hy Takuitil Nagao. Bp. 77-1 28-4- plates 10-22* 


lI>isLry of 3oc:iot.ies. 

B, Auousr IS. 

Noam otr XCisronsnix iN-sTrrcj'rK or* Mx>m>7rx asm MKOua»rzcax. ICMrorM-Bana 
(Ne wcastle-uixon-Ty n©), at 3,30. Annual Meeting. 


Iis;-x'x:n.2ra*rto>rax. 

Ithaca, New Yoz*k). 


Axioxjst 12—18, 

Ckx^revnxess or JBxrroMox-ooy <at Oorxiell 


Uni versity , 


AocKJB-r 30—35. 


ri«*rjsm4a*rxox9ax. CoxrortKss aoAmaTr Ar-oo»ox.i»j«; (at An twerp). Sir. 

Artlxur Newsliolnxe : The Alcohol Question and Social IXygieixe. — 
Brof. Blrket : The Concentration of Alcohol In the Blood and the 
Biagrxosis of Brunkenneas from the Medico -legal and Insurance 

Aspects. Brof. X.«aitinen - Boeexxt Blapertmenta on Alcohol and 

Heredity. Br. Buu»ex> : Changes fn the JBBndocidne Glands In the 

Bcscendants of Alcoholh^s, the Nndocrlne Glands and Xxxehriety, the 
Berrneabitity Of the MLeniaxges in Alcolxollcs, an<X the XBzcoltability of 
the ' Oerehr a 1 Tissue.*^ ih . the tlNifeecendants of Alooholios. Brof. H. 


Bmexrsoit : YteStxlts of American Brolxibition from the Hygienic Asj^ct. 

‘ ~ - . ... Belgian.*' XjiH"dor 

-Bra. Beilin dxx 


-Brs. Vervaeck and Meexxs x Social Bffects of the 
"T-iaw of H<»Br. BaXxlmren : Alcolxollsm in Hixasia.- 

. Ooteau'an^'Mergeroxi : Aicdhol and Sport. 
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OONTEISTTS. 


1 >AG 1 S. 


l^Sorm&.l SLfyA SupemoirzxiAl Pluc^nomena ... 
.T^rivate And StAire I="oresti-y , . - - . 

"Television. 1 -A.. K.. ...... 

BioiS<^^pl^y Anxer-icAn Science .... 

I!>eej> SHa^^s And I^Heiir Oonst:rvi.c1;ion. 14y C. M Afeberj Anri 
Ovnr Boolcsinelf . . . . “ . 

Tetrters to tlie Sditox- r 

J. *1^ e>t io ICnlit^fjomont of 5-^mAlJ tSr>Jicl Ol^jc'crts 

rin<l tlxo 1 .iniitiJ-tioix of J.>t5liiiit ion c>lr>tJiiixAt>lo 

oiA C it'l.vtmo; A.. IN^aIIocIc, T-T?..S. 

1 l^< >r.ii:or V* I of "\Tonc.‘l IVTcfijl. — X.,. F. 

BAtes zxTxcl T^. C. Brown .... 

""I lie- 1 ><_< t*i «‘'ii oo <>J tilt- A Tri<’'i'i<'rxti <">v's>t<^r* 1 

f y <“> »«//#/, c' i ttc^>'r‘et (JSfi y ) on JCnj^liwli <_>y.'stt»r 

1 IZ>r. J. I-I. Orton iiixe! K. Winclcw^ortlx 

'I'lxi' .'X U JA.V- in IMi>clnrofs of sxtxel 

<>>w\ — Or. BernArd Tewis ... 

An .» I \ fi.L.*s of file' t.i* n rtx of iSnl|xlxixi* 

(Hi 1 - Barof . r>. IC. Blx AttACti AryyA 

1 -'I ne >3‘t -Kt'c-nt'o c*f IVI n t* V' tv {.•><> nr vm<le*r l^ow 
f 1 1 ^ 1 1 loi 1 . — Tlie Bt. i-Ion. I..ord BlAyleiglx^ 
B.B.S. ....... 


Kmlivnn iix C'Aixc-cr.— Brof- Sidney IBviss ; The 
Writer of the Article ..... 
Tlie- ^|>t.‘c'l rn I IX ol Trilvly TonisoeJ Antinxony, 

^->1^ I'V". ^jr. B. Oreeix ivnvl R. JT. X.An|g: 

'1*1 It' C'orjxiits X'-ntc'vmi nncl tJio 0x1 vise of 13irtlx. 

Or. B. M. A. MArshAll, B.R.S. 

Bvidence of SxxrvivAl of a XXnmAn BersonAlity. X3y 
Or. B. J. TillyArd, B.B.S. ..... 
The Glrfs^oxv IMLeeting: of the British A-ssoexAtion. 

TooyXi. A i<x«-*visrdi='M I'.’srrrs ..... 

ObitxiAry z 

Or- Binn IMEAlnxgren. K^y IWC- A. G- ... 
IMLr. BrAnlc CAstle ...... 

ISFews And Views ....... 

Ovir AstronomicAl Colxxmn ..... 

BeseArch Items ....... 

The Growth of VegetAhle BlAnlcton in the SeA. Jlly 
Bt. W. M. ....... 

"Wool And Wool Bihres ...... 
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- N'ox'xxxail And Sui>«ri:iojrm3.1 PtienotaaensL. 

ItiOXJ'X' i> 4 vo yoa,T*fe 5 sl^o Sb -wa,® m.«,cio in. otir 

’ csoliaxnticJLS l>x*. K. *T. Ti.llysfrtl fot* 'wide^r 

4 »xi.cl imoiro geanoroiifc* ont>Ioc>lt: oir -Lliei of scfionoo 

t:o’W4ELjrfi» T-o«oari’oh . Tlio 

yvihioli follo'wetcl slnowocl ii/lxa,!, o«o of ftto x*oa.woi:is 
»oi<3txfifio invost-i^sL-foys t-o UTXclasx'f a-lct^ 

T*««« 3 *tT‘cIx ixffco -fclxo.Fio xarohloTixs "wja,s fixe* liTXCc^t-t-aLijjityy 
l.liax-fc, iiowovor* f xn follow up olutis, 
1 / 1103 '^ w^ofo urxlil-toljy fo 1>€> al>lc3 fo roa-olx 
ooixcjltisioxxK . Tlioro ^LT’t’s so ina. 113 ?' vtixsolv'^ocl pi'oh- 
loxxis in file r\afixi*al world fo €tft;x*a,ct> fho atfeixf ioTX of 
soiorxt-ifio woi'lcers, o-itd so ina-rxv xictfuml ixtN'sfories 
front w"lii<ili txlxlo fo lift Sb comor of flio 

Areil, flittf iLowo^v^er "willitxj^ fho3r TrtJEtv Ixo fo oixf<=sr 
iixfo flio fi^-ld of SIX jxoma.'tiiral or supoimomia-l xxiixni- 
f est>a-t.ioxxs, t-lxe <*l£xims of xxorinal facts and jihcno- 
xncxxa arc^ foo stronp: ±rt^> ;j>crixiit. -tlicni fo do so. If 
few' xnciv of science clc'v^ofc flicTri selves fo ^ trlto 
scicixtific' sli.idy'^ of wliat arc- called sixixcrnormal 
plxc*nonxexxa ” it must- not* Ixc xxssmxicd, flxoi'cf ore, 
lliaf flxcx ^tre^ altyO^etlicr iixclifforent> fo ol>sd* val-ions 
xxxxd conclusions in tliat* field, axxy xnore t>l\an it> can 
l>e axMsnnxecl flxat sfudexifs of xx.t>onxio const: itsut-i on 
liavo xxo intei'est:- in l-lxc st-rtxetixxrc of fixe cell. 

We ourselves preserve an open mind tr.ow'ards 
w'orJc for fixe advaxxc^eixxonf of lcnow^lodf]^e axxd flie 
acoiiisition of friitlx itx all si>liercM of infellc^cfual 
jxc I. A vit> 3 r. Xt- is oxx tr-lxaf accounf t:lxat> w’^e pulxlislx 
t>lxis w'eelc an article 1 > 3 ^ Hr. 1}? . d. Tilly-ard in wlxicli 
lie presexits evidexxots, rof^arded l> 3 ^ Jxinx as sufficient, 
of tlxe survival of a human persoixalit^r, Tlxe 
search for evidence tliat hunxaxt jxorsoxxality sixrvives 
the shocliL of doatli, and that, after sever- 

arico fro XXX tlxe hodv', it cctxx contirxue to fxxxxction on. 
soixxo other '^ilane of e^siistence, w^ill xio douht l>e 
I>roseoxited so loxx^ as xxxan possesses that cxxriosity 
froxxx w'hich tliscoveries are Ixorix. XZXr. Tiller ard is 
one of those w'ho, xxxuoh to his credit, has decided 
to xnalce his coxxtrihxit ioxx to tlxe prohlexxx hy' hoth. 
a consideratioxi of, and practical experience w'ith, 
those ohscure and Ixotly dohated phenoxa^iexia w'liicix 
forxn the subject nxatter of ps^'chioal research . 

Ixx his article published ixx this issue of jNATTJXtxc, 
lie describes certaixx of liis oxcperieixces, and as a 
result he has come to the conclusion thxxt a certain 
human personality *who parted fx*onx Ixis body ixx 
1012 has fully proved ce- 

that he has sxxrvived physical death. Now it is a 
Ixttle difficult to supposo that the eiscperiexxoes 
related by X>r. Tilly ard have been the sole means of 
oonv-inoihig; hxm of the truth of such a xix om entous 
. Snoh a - »is|:;pj3W3M3ition woxild scarcely be 
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fa.il' fo liiiix. Wo 1X113181:; ima^ixio fliaf tilioso ox:i>oi7i“ 
0X1008 liavo liooxi l^iio oiiliiriiiiat>ioii of a soirios of o 1 :>lioir 
ixicicioxi-fcs olisoxTvoci olsowliox'o, T?v"liicli, so -fco sjioak:^ 
liavo •t>ijix>ocl flio soalo ixx favour of tiio li3rj>o1:.liosi8 of 
survival. Tliis a3suxrix>f> ioxi is maclo liocaiiso, frouoi 
a ooii 8 iclora 1 :;iox:|, of I>j'. Tilly arcl’s x:*omarlsLS, it is xiot> 
oasy to iixidorstaiici on «v'liat lio liasos tlio “ 
tirfi.ir. ^roo/“ of survival v-'liiclx lio lioliovos to liavo 
dlisoovoroci in tlio oviclonoo jirosontoci . It may l>o 
of intorost to inclicato a few of tlio -points in liis 
artiolo -wliicli must ocour to any ono at all accj^uaintod 
w^itli tlio motliocis t>y wliioli inqjuirios into ‘ psyoliical’ 
plionomona, aro usually conductod. 

X>r. Tilly ard div^idos liis oxporion oos into twro 

parts («) Supornornial CVi^j^nition of XTnlcnow-n 

Olijoots, and fcSupornormal Jt*roduotion of Tliuxnli 

I?rints. JN“o"w it would soom fairly oloar tliat in tlio 
JVIargory modiunisliip W'o liavo tlio olioioo of tw^o 
altornativos. Elitlioi' tlio pliononiona aro supor- 
nornially ’ produood in tlio sense in wliioli X>r- 
Tillyard uses tliat term ; or tlioy aro tlio result of 
normal xnetliods -wliicli liavo doeoivod tlie olisorvors. 
In other -words, IVIari^ory is oitlior tlio ixistruniont 
of some unroeognised ‘ I'^'orees * ; or she, and 
silily others, aro oxi^a^od in a mystifieation for 
some undisclosed pux'pose. There seems no douht 
that I>r. Tillyar<l prefers the first h3rpothesis, w^hieli 
ho has somerwhat olahoratod so as to include the 
survival of an active human personality. 

l.iot us hriofly e^caxnine his evidence- II>r. Tillyard 
tolls us that for the alle^^od supernormal cognition 
of unlc.no-wxi ohjects he “ proceeded to make the 
following preparations for supernormal tests.”’ 
-N^ow' the inadeciuacy and oddity of these tests must 
strihe oven the most casual reader. We do not 
Icnow- who actually invented these tests, hut it 
w-ould seem prohahlo that they -were devised hy the 
control ‘ "Walter,” or, in other words, on the hypo- 
thesis of normal action, hy the medium and hex* 
associates. If this w'ore so, I>r, Tillyard and JVIr. 
!£!vans were merely the instruments used in pre- 
paring experiments devised hy others ^not alto- 

gether a satisfactory heginnirig of a tost for super- 
normal activity. MIoreover, it is * Walter ” who 
arranges the sitting and tells X>r. Tillyard ■\^''hen 
preparations are complete for exaxnining the 
calendar, the diagrams, or the xnagazine. 

AVe find it diffi.cult to imagine -what possible 
reason Hr. Tillyard can have for svxpposi ng that 
anythixig supernormal w^as iir progress during the 
acqt^isition of kxxowledge regarding these ohjects. 
"We do not deny tliat supernormal activity 
have heen present, hxit w'e -would submit that the 
experiments wexn uxxsuitahle to demonstrate it- 
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Had ‘ Walter * given the order of the calendar 
sheets hefoxre they left I>r. Tillyard *s pochet it 
might have heen xnoro di:ffi.cult to seeh a noxmal 
explanation. Had he described IMr. lEvans’s dia* 
graxns in a similar w-ay it might have heen -worth 
our careful attentioxi. I 5 xxt he did neither of these 
things. Ho tooh a-way the calendar axxd the 
diagrams and returned them later. Houhtless 
Ihr. Tillyax'd -will say that he tooh them, a-way in 
order to read them : others xnay thixxlc they w^ere 
talion a-v.-'ay for soxne oixe else to read them. 

The ditficxxlty of darlcness is xxot oxxe which even 
a xnoderate iixgenuity could fail to surmount. .A .11 
that is roc|uired, therefore, xxpon the hypothesis of 
normal procedux*e, is that someoxie saw the objects 
handed over hy Hr. Tillyard and JMr. Evans, axxd 
that IVlargery, having acquired Icnowledge of them, 
-w^rote it dowxx after-wards. It -would seem that 
any oxxe coxxld proilucse tlie saxne ‘ jihc^xxomena 
xxixdor the same conditioixs -with some degree of 
practice, provided he desired to do so. {Similarly, 
if >ve assume that IVtrs. Hitscelrnanrx was willixxg to 
assist, why is it difficult to explaiix iier Icno-wledge 
of the calendar numbers ? Hr. 'I'illyard says of 
the calendar sheet (JVXay S) torxx fx'oxn the block 
at the sxttiixg that the H w^as ^ xxiixnher.”” it 

-was nothing of the sox*t. It -was Walter’s ’ choice 
froxn a set of 31 sheets. Hy sigixixxg cill the sheets 
of both xnonths Hr. Tillyard and IVIr. Evans 
themselves provided the xneans for prearx-angement, 
axxd what we should like to know- is whether or no 
they did this uixder instruction. Again, -why did 
JVIr. Evaixs make ten diagrammatic drav^iixgs 
instead of one Hocauso on the liypo thesis of 

rrxystification the xxxediurxx in JVIaine w’ould he fairly 
safe in choosing a square and a circle, as it is 
unlikely that botH of these -woxxld he absent in te^'Tb^ 
diagraxnxnatio designs. 

l-^st it ho thought impertinent -to criticise a 
sitting at -which one was xxot present, it should he 
understood that oixly a few of those factors have 
heen indicated -w^hich, instead of suggesting that 
the so-called cognition of uixkno-wn ohjects belongs^ 
to the category of zxormal impossibilities ** as 
Hr. Tillyard avers, point rather to xxormal iri-ter-j- 
ference froxn internal evideixoe alone. 

"With regard to the thumb prints, IXr. Tillyaard 
has not yet even to prove that the pxdxxts 

obtained at -the sitting are identical with f^ose 
of "W^alter f^tixxson in life. Oexrtaixxly ij" it could he 
proved that a print was found on the razor, 
that it w^as made hy Vl^alter on -the xnoming of his 
death, then there would he some reason for 
^s^uggesting that oexrtaln featxxres of the prints 
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xxreb<2e oim -w^cbac"* x*e 9 onrLl>lody oxr idon-feicctl "witsli.^ 

oex*t^fiLiriL feeL-buros odE 'W'ctl'fcor^ei tjlixxmlj jjrixi-fc xn.a.<3Le 
'wlxejn aulivo. 3&ixt> tvlxis is aulX tili.€tt; oetn l>e seti<i^ a»rt<i 
Txxi.'fcil 'Wt© lia,vo sec^xx «txx xxxxt>onoJhL©ci jxlxoiiogirfitx*^ 

■fclxo ywrirx'fc eblle^eci. -fco lxa,-v-e» Ixcson jfoxxxxci orx t>lxo x*a,zor, 
itr •wr&.y l>o aa^ -woH to svisp»oxxci otxr j\x<igncioixt oix tlio 
T’osoxzi l>la,xxo€»s l>©t>Asv"oorx it a-xid tlxo xvclxs: iiriTprossiorxs- 
.A.;p>«Lrt fx'om tlx is, How'ovox*, oxtoxx CLSsxxrrxiTxg tlxat 
o v^orytliixxg oooixx:s oxca-otl^y as x*olatocl l>y IX-r. 'X'illyai'cl , 
it is xxot e»asy to xxncioi'staxxci "W'lxat possilxlo coxxrxoxciorx 
tixo tlxxxixxlx jxriixt Ixas xvitK Walte-x^'s sxix*’V''ivixxg 
j>c 3 i*soxiality . l^or, mv'g caxx soar*o< 3 ly s\iY>jposo, as 

I>x'. Tillyax-cl 'ajxxxoars to do 'W'lioxx Ixo sjxoalcs of 
W'altor^'s “ sixirviviixg voico tlxat Waltox-’s hexing 

lias sxxrvixrod atidL is living irx kotxxo otlicM* xvorld. 

"JTI lo tliixTXxlx is, if -wo xxxxcior-staixd X>r. Tillyax-d’s 
tlioory oorrootly, Ixixilt xx-fx afx*oslx at oaolx sittiix^ 
0X1 1 of ‘ tolojxlasxrx ^ ^xi'odixoocl fT'oi'rx tlix>> Txxx^xliixxxi 
IxocJy. iSixxoo, aooonliix^^ to tliis liyjxotlxesis, wo 
«X*^*axxt siioli sta^^€>r*ii:ip: j^iow-ors to tlio ixxodixuxi, w'liat 
x-oasoxx liavo wo to doixy Ixoir tlio additional x^ow't^r 
of f irodiioiixg: out of tolojxlasxix tlio tHumti jxi-iixts 
of anyone*!, livini^ oj* doad '? ^ssxiirodly fow" of us 
c^ould, •^i<^itllout dotailod study, inalco a I'oug^li j 
dx'a-winp; of out* tlxumlx jxrints whilc’i w-o Hav-x-i oxxi? \ 
tlixxmHs : %\'lxat oonooivalxlo x'oason liavo wo fox- 

suj»^osijn|^ tliat xvo oould nxalvo ae'ioxxrato x'ojxro- 
iluotitxns w'lioix tlio floslx of oxxr* tixunxlxs Has loxxg 
sinoo 01*111X1 Hlod to dust ? 'X'Ho ^xrolxlonx Has no 
loiig^oir axxy Hasis fi*onx vtdxioli s^xe^oulatioix is ]^>ossil>lo. 

If tHoso Ho faots, tHoix tHoy jir-ovo notHiri|? Ixoyond 
tlie vory z*omax*lcaHlx*i x^owors of iVTargoi'y. 

Itotxxi-ninj^ fx*oTxx our flif^Hts of wo nrxay 

XN C'U asH w-Hy T>r. Tillyard i3rofox*rod a stranj^or to 
aoeonijiaixy Him to tlxo sitting, -wlxilst His assooiato, 
IV'Li'. Ktvans, "was loft oxxtsido tlio door. IVtoroovcsr, 
from JI>x*- Tillyard. ’s aooount it is oloar tHat ‘ AJValtor * 
and not Ho -was irx control- -A.s Hoforo, tHoy aro not 
L>x‘. Tillyard ’s oicyxorimonts t Ho is xnoroly a sx>ootator 
at oxxo of “ Nature ’'s slxow-s.=*’' 'Wo cannot Holjx 
as Icing oursolvos "wHotHor, if Ho Had Ixoon tHo 
o.:x:porimontor, and not tHo ros;;fxoctf ul audxonoo,** 

tHo sHoitv* "w-ould. not Haxro Hoon more lilco !P>raturo 

natural. Wo Holiovo tHat I>r- TiUyard will Ixavo 
to Hring mucH. nxoro oonvincing ovidonco of tlxo 
actual oxcistorxco of 'Walter’s sixiritual jporsonality 
iHaxi tHat ;]prosoxxtod. Hy Him in His article Hoforo it 
tian x^ass tHo oritical Har of soionoo. THo existence 
alfxne of a "voice oa;paHle of jxroducing com- 

yxressional waves in air. Having a oHaractoristio 
equality and oaj^aHle of Heing recorded arid analysed 
suitaHle instrumental Ttneans^ reqtuires so many 
? jiliysical assump^tions tHat only Hy demonstration 
\ tHo most ^precise coxxditioixxs- oould suoH a 
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spiritual means of producing souxxd He ostaHli s H ed r 
'W'e suggest tHat any furtHer inejuiries sHould He 
concentrated upon tHis point. Once it is proved 
tHat a spirit can rrxouXd a lax’ynxc an<l xxxoutH cavity 
out of eotox>lasm, and can force air tHrougH tHem. 
so as to malce sound and speecH Hy sucH moans, 
it w"ould He easy to ' accept most’ of tHe otHer 
supernormal pHoxiomena to w'HicH I>r- ''l?illyard Has 
given attention. 

F^rivate and State Forestry. 

position of private forxistry in (:3rcat 
_JL Hx*itain was dealt witH Hy I.*ord Olinton in an 
address delivered at tHe annual nxexsting of tHe 
JFtoyal ^^oottisH ArHorioultural f^ooiety and pulxIisHed 
iix a rec?ent issue of tHe ^c-^tfis7t JP^or^e^tri/ 

1^0 rd Olinton pointed out tHat some 5»0,1>00 acres 
of woods Had Heen felled during and immediately 
after tHe War, and tHat Hut a small proportion of 
tHis area Had Heen replanted. '^FHe eaiises,” He 

said, “■ are quite easily seen. It is partly, Hxxt not 
wliolly, owixxg to tHe War. It is mainly due to 
penal taxcation during tlxe War and later, -wHicH Has 
made it impossiHle fox* nxany owners to replant tHeir 
laxxd. . . - It is vei*y difficult ixxdeed to get any 

exact estimate of tliis dowxxHill progress. Hut we 
Have estimates, for xvHat tHoy are w-ortH, and it 
appears to xxs C^He Forestry t'^ommissioners] tHat 
tHere is Heixxg felled annually tHroxigHoxxt tHe ICing- 
<ionx a total of al>out SO million otiHic feet, repre- 
senting perHaps 5^0,000 to 2o,000 or even more acres, 
fxnd Avo canxxot ascertain tHat tHere is a larger area 
Heing planted tHan aHout 12,000 acres, oHvioxxsIy a 
quite insuffi.cient replacement.*’ 

I_.ord Olintexn anticipates tHat it is proHaHle tHat 
tHe wHole of tHe coniforoxxs tiruHer and almost tHe 
"wHolo of tHe Hardwoods (tHat is, Hroad -leaved 
species) nowr gro-wing -w^ill Have Heen felled Hy tHe 
end of tHe next seventy years. THere Has Heeix 
little planting of Hardwoods for a loxxg time ; many 
of tHe existing private woods Have xxot Heen plaxxted 
from tlxe economic point of view, tHeix* rct.i.so'n. dL*^tr& 
Havixxg Heexi eitHer sport, amexxity, or protootioxx ; 
and tHe stoolcing tHerefore w*as in most oases very 
poor. If planting ixx on<^ forxxx or aixotHer is not 
carried oxx on a greater scale, Hy tlxe exxd of seventy 
years tHere will He a smaller area of woodlaixds ixx 
Or eat ^Britain tHan tHe 3,000,000 acres preseixt ixx 
101<4r. Oxx tHe CJontinent tHe State Hy no means 
owns tHe major part of tHe forested area, for 
example, Finland 43 per cent, Oerxnany 2S per cent, 
and Sweden 20 3 per cent only. THe rexnaixxing 
forests aro eatHer Held in oommxxnal oAvnorsHip or 
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>>e»lorif 5 -fco i>riva 2 tt>o j>oj*soi:iw ; CLTirl l^o-fcH cIclssos of 
owTt^ior* T*oooivo oox*1:.aa-tri stssisi:;«toco ixx x-omi«sioTX of 
■fcixxLixt^ioxiL £LjrxcJ cx-feHoirwiso froixx t;>io St-cttio, £ltxc 1 Ixctvo “fco 
ol> 03 r cox’tcbiix la,vsrs ixxxcl ros'tr’iotiioxis ciow^xx oxx t/lxo 

Rxil>joot> of foi’ost/ j:>x'oi><3T''fc3r- 

I-iOx*cl Olixxtoxx ovitloxifJ^^ tloow ri<^f f^lxixiJi ■Llxa.l. 
fox*ost>i*3r Pill 0X1 Id l>o €k, Sfixfo l>xxaiixoM« in ±> 1 \g> 

fxxfxix-o. Oox*t^xixxI;V^ rxot>« of tlio l^'ox-e'-MfT'y <l-omrxxi«- 

Hioiiox'M ■t,lioxxxHolx’'Of=! »o fixx* Ixa.x'^t’s full osbxx«o fox- 

flio Ixolief ^fox- flxo^y- lx€xvo Ixoon xrxo^iixl^^ ooixfiri€>ci fo 

«xlToi“e>st>ixx^ xxoav letiid 1>3^ jxlixxxfixx^ ooxjxfox’s to t»lx<.^ 
otxfix'o xvo^T^^Joof of liax'dxA^oodrt. TyTox-oovor, l>ixf »xxi«tll 
jxro^x'ot^is licxs Ixooxi ixxtj-do wifli t-lxo ixxij[ *oi*fi^xixt. of 

r*oj.>l« rxfirx^ flxc^ lXT*^^a.s follx^d dxix*ixi^ flio "Wfxi’. ’ir'lio«o, 
if nxav jxclxniff ocl, jqlx-o in j.>T*i xrafo owxxox*Hliij> ; Ixut. 

if «lxoxx]d Ijixvo ixcjoxx ct fix-tsf rliit:. 3 ^ of sl fcSfixfo foT*t^Mt. 
clo|>a.i*f ixxoixf to <lox''iwo picnxxo e*c*licixxn.>t tixxdox’ xx^liiolx 
t/lxo«o ooxiJd liixv<> Ixooix x*<>txffoi'Of<=ttod a-f t-lio oax'liojsf 
130sait>lo tlixfo ixx ojrdor* fo jxrosox'v'^o tljo vtxlnal>lo 
fox‘c3«f «oil xvliic-li liixci Ixooii i>xiilf ^i3-> Ixv tlxo forxxior* 
ox'oji of t:r*oos. X?'*ox* Rticsli a-x-oas xx’^ill ;y’'i€3l<l a Ixi^lxox' 
rofxiT-xt xixxdox’ ^oo<l xxxaixagx^xxxoiif fliaxx xxoxx' laxxcl« 
xvlxiolj ai'o iioxv" l>oiix;gf afforontocl aftox* a lori^ 3 >ox’iocl 
of dxxgx’aclaf ion . Oix oixx^ j>oint. inaixjy xx'ill l>€^ in 
a^x*ooxn€*nt- •wiflx flic^ 3>x’e»c*xxt. ciliait'Txiaix of flio 
IF'or'Of^fx"^.^' Oorxixnifc-ifcjioTxox’S- Xf i« «fafod fairl>" in 
flxo folloxvXixi^ : X am ixof at- all c*onfxdoxit- t.liat> 

flio Ht-afo caxx jxx'ojxoi’l^V xx 2 xcli^x*f alco tlio full dxifioss of 
alf ox'ostaf iotx . 1 fliinlc flio k:ooixixc^«« of tXio lacoixoi'al 

jxiilxlic wlxo ill fli€=iOT';y" ax*o Icoorx ujxoxx for*o«t-T'>^ 

is lil<ol>' fo ovaj>oi*att> dii'oot-l^?' fljo^' Ixo^irx t>o 

uiidox-st-arxci flxo ^roaf cost- wliioh xx^ill fall on t-licm 
if flic Sfafc slxonlclcx-s flio xvdxoJc l>uT*<lcn.’” 'X'lxis is 
a slxx’cxvd aj^l^rcciaf ioTi of flio jxi'olxalxlo 3 >x*os<^nf x>osi- 
fioxx of jxxilxlic ojxiixioxi in fixe ixxaffcT', and x?v'ouJd Ixe 
oixdox’sod l>jy xriosf fox*c^sf offioors x^Xio liad liad 
adxxxinisfx’afivo ixx a j>x*oi>cx*l;^ ox'^^aixisx^cl 

foresf service? - 

'X'elevision- 

JRrcLCti.c>ct,Z I3>^ XC. T. X.^arixox', T^jx. 

lTt> -4-13 jxlafes. (X-fOxxdoxi : Krixosf T5enix, Lfd-, 
102S-> 10.9. €>€1, nef. 

ivolooirxe flxis xvorlt, v-^liich deals xvitlx fixe 
▼ ▼ f uxxdaxnexxf al j>rixxoix>los from xvliiclx felevisioxx 

is loeixxfS 5 dovelox>ed. THo reader will fixxd if of ixxferesf , 
a-s sufticierif scieixfifio axxd xixeciiaxxical defails ax'e 
givexx fo safisfy Ixis cixriosify. "Wo flxixxli. fixaf fixe 
yoxxxifr soiexxfifiLc -worker xvill do 'W^ell fo sfndy flxis 
lafesf Ixraxxcix of ax>X>lic5d scieixee, as if offers greaf 
X^essxtr^* if ies . Some of xxs Ixave seexx fixe Ixirflx of 

feloixkoxxy axxd vrafolxed fixe j^ovrflx of a vasf itx- 
dxxsfry em jxloyixx^ lixmdx'eds of flxoixsaxxds of skilled 
ISIo. 3008, Vox.. 1:2:21 
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workers wliielx Ixas x>rofoxxxxdly xxxodiffed fixe oozx- 
difioxxs of modorxx life. Xxx ISTO we remem l>or Sir 
Williaxxx 'X71xoxxxsoxi geffixxg oxxe of Ixis class fo sixxjg 
ixifo a x>lxoxxog^rax>k axxd fixe jxrofossor^s effoxrfcs fo 
make if x*ex>i*odxice fixe soxi^. TSToxxo of us ixxxa^ixxed 
fliaf file comic foy -w oxx Id dovolojx ixxfo fixe graxxxo- 
X>lxoxxo as xve xiow- ivixow" if. Similxxrly, ixx w^afeliixx^ 
file develoixmeixf of movirx^^ x*icfures axxd x'adio 
comm uxxxcaf ion, fexv of xis flxoxx^lxf fliaf flxey xvoxild 
so lar^edy affeef onr t^x^cryday life. Television is fixe 
lafesf developmenf of ai>x>Hc!d science. If aa^'iII x>^<^- 
vido sc<>x>e fox* x't^soarclx axxd dc*; v'c^ioi.xmc'nf for years 
fo c^oxne, Ixxxf v c? feel c^csx^-ain flitxf if v^ill l>€;come j>arf 
of oux* evt^jyclny life. Ixxstx'acl of jne^r<’;ly lisfexxixif^ fo 
an x*3ci>ei*f dc^sex-ilxiiij^ flie •jxT'Of^iress of a Ixoaf racx3 ox* a 
fooflxall niafc^li, flic‘ yoiixx|yjex* ^enc^j-ixl ion may look fox*- 
A'v'^ard txcfually fo si'‘«3in^ flieiix oxx a felx'V'^isor jvs well. 

JVlaxxy yetirs ap;o l^i’x>f. .A^yrton made a x*x>imarka t>lo 
2Xx*oj>li<-r?y ; Ixo said : “ Tlxt^ dii.V xvil I come wlxeix wxs 

arx? all dejxtl and forgot fc?ix and oux* t^^lectx'ic calx less 
liav'e all x‘ott-e<l aA\'ixy. Tn tliese^ cla;v's a iixfxii xvlio 
wislies to s^xeak txx a fi*ientl x,vill e.all liim wifli sv 
xvorld-em Ixraciix^ elect x'ie v'oiee aii<l liis ft*i«'TirJ will 
re-ply, pcu*liaj>s fi*om tlie slojxx^s of ilit? ^Andes, 
jic^rlxafxs from a slxiji in tlie xnidsf of tli<.^ ocean, or if 
f 1x01*0 is no i*ejxl3=^, lie 'vvXll know tlial- liis frap'nd is 
<lead.” arc*. alrea<ly -wiflixn. measui’a dis- 

fanc-jc of suclx an inv<^nfion. Tliou^^lx flie x't'sulfs 
Txow' ol>fainal>le may l>e crude, flxey ai*e decidedly 
jxromisixi.15 and v-’O can look fox*w'ar<l w itli ctonlxdcxxee 
fo flxoix* i inprovexncxnf - In our ojxinioxx , flxerefore, 
flxoso w'lxo Ixeliffle t-lxcx wt>rlc of inventors of fc?k?- 
vision are xxof frue friends fo Ixuman pi'o^rttss. 

Ttxo wox*d t-€?levisi<>n lias now* come into ^c?ncral 
use as a fex*m descrilnn^^ fixe px'acf xtiall^^ insfaxx- 
faneous fraixs mission of flie images of olxjcicfs eiflicxr 
l>y eloefric currenfs in wires ox* l>y ratlio "weaves. if 
musf xxof Ixe coxifusc^cl -w^iflx fixe f elcf^raplxici frans- 
missioix of jxlxof ograjxlxs. Tliis ax*f is cxxlled jxlxofo- 
felcf^p'a^lxy and lias xxxaixy eoxnmc^i-cial ai>i>lJ.c;afioxxs. 
if if -were j>ossilxlo fo fransnxif sixfeen plxof o^rax>l 3 is 
jper second, we could easily gef kinenxafO|^rai>lx 
fransmission, Ixuf flxis w^ould not- l>e felevision. In 
jxlxof ofele^^ra-pky a snxall ixic?fure fakes alxouf fexx 
mill uf os fo fransmif . 

.As fixe aefioix of fixe drum of fixe oar is imifafed in 
a folex>li^on.e, so ixx felevisioxx fke firsf stops were 
made l>y coxxsidex*ing and oox>yixxg fixe xnecslxanisnx 
of fixe eye and nfilising fixe plxononxena assooiafed 
wiflx if, as, for example, fine x>ersisfence of vision - 
Tlxe early invexxfors endeavoxxred fo oonsfrxxof 
ax-fiffeial felegraplx eyes l>y sulxsfifvxfing selenixxnx 
for visual pnrple, and Ixuildiixg, as fixe aufHor says, 
an arfifxoial refina ouf of a mosaic of selenium cells. 
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T.t> w£ts »ooi:iL :fourk.ci oin-fc, Jaowov^or^ «i. clrci.w]b«tol£ "fco 

-fclio txetG of «i. solerLiuxn o^^ll in. ■toloviisioTx waLS i-fca 

•tiinno lau^. Afix.?^r o>cj>osoj?ie -fco illxxnciixi.£tt.ion it> only 
r-ooo VOX'S i-ts x'osisfs.noo slowly. 

j;>lxot>o-oloc5't>r*ic ooll w^lxioli li£t.s l>c5on jxorfocto^Jl 
l>y Ixig^lx vfiboxzcL xroso€tT*<5lrL Ixats svi 5 >ox‘socioci -fclxo soloniom 
ooll. Tlxis ooll is oa,-psLl>lo of clofc^fing flio Ix^lif of O/ 
oa.n<ilo eht> a, <list>anoo of fxvo ixxilos txixd irosj^oncls fo flio 
flaslxinig of li^ln-fc on it> fox* flio ixiillioxit.lx of a soooxxdl- 
J^omisingj at>t>omj>tis Havo Ixooix intx-tio Tt>y Xiolixx, 
T>a*xivilliox-, and Oam^^d^oll Bwiiifoix t>o dox^iso t>olo- 
vision ax>i>ai'at.xis Ixy nfilisin^ oatlxodo rays. iSo fax* 
l>aol€; as «T\xno IH, IHOK, OaTnx>l->oll Bwinfon sxi^^^osfod 
■fcliis TTiotliod iix a lotfor t>o JS[>vmjix.i 2 . In 11123 .T. I-*. 
flail'd in Oroaf Hrifain and also C>. IF'. Jonlcins in 
Amorioa doTnonsfi’afod flic^ olootrio transmission of 
sl'iadow'^x*ax>Hs- fxx 1 02<-> f»Ho fox'n^or pjavo flio first 
cl^^moustratloxi of tmo tolox' ision, roal irnaf^os i>oixix5 
sHown on a sc*roon Ixy <lifTtisoly x-c-.ftoo-tod li^lxt. JSinoo 
tli<*n lio lias ma<l<' sovoral x-oxxiarlcal>lo advanoos. 
3^lxc*, j^xi\ori<j*an '^Fol<‘i>lion<' and ^'’oloj^rajdi Cloxnpany 
|L 2 :ax^o a sxxoc'ossf nl cic'inoi i.stration of toloxrision in 
IVlay I112T. Karly last, yoar also, J>r. AloTcaxKlorson 
<losorii>od liis sx^stc^m to tlio Arnoi'ioan Institnto of 
lo<' trioal fC rifjci ixo-ors . 

'’Plio adox-*l'*^^^ 13aird in liis l.*5l«^x'isor is 

oTio usod l>y otVior iixx'^ont.ors, tlio inxago x*€’^x>f odviood 
l»C'ixi]^ made*: nx> in |>arallol linos. li|3Cl>f' px'o- 

oe^odixxf^ froxn a I irilliarit:. soxix'oe* is rofloote^el from tlxo 
X>ic*tiiro siirfa-oos ixnd fociisod on to a li^lit-sonsitiv’t^ 
c-e*lJ. 3’'lio finc'ly draxx-^n liixos of li|^lit are* swc^pt aoross 
iHo jxieff.xxrei:. '"PHo x’^aryini^ ^radatioxxs exf li^lxt and 
stiado oaxise* a X’^aryin^ ole’se^trio onrront to l>o ^ivon oxit 
t>y tlics ooll, ''Plioso x/'ariatioxxs of c'ixjrront aro tlxroxvn 
iixto tlio otlic’^r axxd, falling oxx tlio rc^>e;oiving se?t, oeirx- 
t rol tlxo Jiglxt from a lanx x> J^lao€’^d lioliind an arraixgo- 
ine^nt c>f rovolving discos sinxilar to axx ari'axxg<f?moxxt 
of rox'^olx^ing clisos at tlxo traixsixxittxiig ejmd, 

Ono of tlio diffioxxltios tliat liael to hie* ovox'csoxxxo 
V as to mabc;: tfio txv'O rcxvolving systexixxs rotato in 
oxact syxxolironisxxx xvitli oae'^lx otlxor. Hair'd nse^d 
two motor ge'!>nox*ator s , oaolx exonsistixxg of a diroct 
<'iirroxxt nxotor ooxxplod to a X>00-froqtxxoxxoy goxxorator. 
'^Plio wave>« eixjo to tlxo alternator and tlxtx fixxotxxating 
c'lirront from tlxo liglxt-soxxsitivo csoll fall on tlio ro- 
t-oiving end wlxere tlxe two oxxrrents ax'o filtered oxxt. 

alternatirxg ciirrexxt after anxplifioatioxx is nsed 
to c^ontrol tlie speed of tlie receiving altei'nating 
x*xxrrent xnaclxine. 

A. modification of tlxi» dexrioe xvas used l>y tixe 
American ’X'eleplxone and Telegraplx Oompaixy in 
x'i^eoxxt experiments. Xixstead of xxsing a d.c. motor 
l'^> give thxe drive, a loxv' free^nency a.c. motor was 
nse^d. 'X'li.is Ixas -tlxe advaxttage of xnabing it easier 
No. aOOB, Voic^. X22J 


to get tlxe two xnaclxines to xx^orb in step, hxxit it Ixas 
tlie serioxis disadvaxxtage*: of ree3[xxiring anotlxer 
synolxronising wave-lengtli . A. x^ery promising de- 
vice Ixas recently been invented l>y JVTaxTrisoix and 
XrXojrbon in tlie XJnitcd Statx^s. Tlxey rise cjxxaxtrZ 
crystal oscillators, xvlxiclx tlxey claim are capalxle of 
bolding tlie rate of vibration constant to v^^itliin one 
part in ten million. it is stated tlx at, using tlxis 
xnetlxod, tlxes image xx'ill not w^aixdor more tlxan ono- 
tliird of its widtlx per Ixoxxr aix<l tlxat it can lie very 
easily lx eld in - 

Haird 's most recent sxxcc^ess w-as to transmit on 
P'eb. H imagt^s froxn lixs t<?:levisi<>ii laboratory in 
i^ong Ac*-re to Hartsdalo, a suburb of J^exx' 'Vorb. 
Tbe radio part of tlxe transm ission was fi*om a 
trarxsmittox* at X^nrley to XXart.sdale. T*^atxxrally, tbo 
imagx':s were <^rxide and brob on, but tv'o of tbe tbree 
faces xvbic'b a j>]|>x*-aT*od iri sLiccossitm oxx tlio screen 
xvere cleax'ly rt*:c*ogTiisablt*. 'X^'ransatlaixtic!; lx*aixs- 
missioix is tints fiossible. It will be rememlicred 
tliat xx€*!arlv' thirty years ago JVEarcoxxi and Vyvyaxx 
sent- Tmitilato<l signals across tbo Atlantic. Tbe 
success of tlxis acliiox’-emexit is still dc»xxh>ted by some. 

Tbe ][)botc> -elec trie c^i'll is sc*nsitive to a mxxcli 
xxd<ix^r range* of wax'c-lengtlis tlxan tbe eye. XXy 
inabing nscs of tbis fact anti using tbe invisible infra- 
re<l rays, Baird Ixas deni oxx stratx’^d tbat x'isiorx is 
ptxssible in total darbness. Hei'sons sitting in xx'bat 
a^xpoax's to be total darbness can bo seen cpxite 
jxlaiixly^ at any distance away ixx a nxotlified forxxx 
of tcb’svisioxi ixx>paral.txs called a “ ixoc to visor Tbo 
colours of tlie images aro w’^roxxg i red appears as 
wbitc*. and bine appears as blacb. A. fxxrtbcr 
poexxbar elfeet is t-bat sxnobt^ is serxxi-transparexxt. 
Tbe fog-penetrative*: pow'crs of tbe ixxfra-re^d xv'aves 
are no xxe^xv discovery. In aerodromes, noon txxbes 
xx^itb tbesir doexp red glow are^ nsed to gnide tbe a-ir- 
mexx, as tbis ligbt bas great fog-pexxetrative poxvex’s. 
Xt loobs as if tbe xxoctov'isor xvoxxld increase tbe 
raxxge of visicxn tbroixgb fog. 

Haird bas also sbown bov^ it is possible to “ caxx 
axx image by means of a jiboxiograpb aixd reproduce 
it at any sn bsec^xieixt time. XI calls bis device 
a ‘ pboxxo visor.* Before tbese vax'ioxxs deviees are 
3^>erfooted, tbere ar*€*- many serioxis difficnlties to 
bo overcome, bxxt jxby^sical sciexxce lias made im- 
mense progress dxiring tbe last ten years and its 
tools bave beexx perfected in an almost ixxoredible 
Tvay. We agree witb tbe anthor of tbis exccellent 
boob tbat television will give xxs electrical vision 
tbat xx^^ill nltimately e>ctend all roxxxid tbe eartb, 

Bxnoe writing tbe above review we bave seen 
Saird’s tnetbod of prodneing colour television. 

» 1 
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'X’Ijo jprocoss c;oi:xsi£9t>s of iir»t> oacploi'ing t>lio objocst, 
t>ho iTrt£t^o of w^ixich is tio l>o lbretixsr»xii>t:.o<i, wit>li sl 
sjpot. of r*oc3L ligliLf, xxo3ct> wifrix cl sj>ot> of groon. 

a-ixci fiixcxlly w^i-fclx cl spoti of Ixlixo ligiif. Ai> 
fixes roooiv"ixx.g eftt^fioxi cl simila.ir jxrocoss is oxxn^loyeci, 
i-ed, l>lxx€3, a>rxci gr-ooxii ixxxetj^os Ixoixxg j>i*oseTxfo<i irx 
jra-jxicl sxxooossioirx fo flxe^o^o. 

Tlves xxxoolxsxTiism xxscsci fho f rexxxsixxif fesi* ooxxsisfs 

of GL cliso jxoirf orixfocl Av^ifli flxx*eso sxic'.cxossivo s|>ir'£xl 
oxxrvess of Ixoless. 'T'fio holos irx flio first sfxir^xl o,ro 
oovoroel w'iflx rod fxlfors, ixx fHo socomd w^ifli ^^*»orx 
fxltiors, cxrxd irx flio flxird 'wifli Ixlxxo. 11 - 1 ^ 5 Ixf is jxx'o- 
joofod flxroxi^Ii flxoso Ixolos, and txn irrxa^o of flxo 
moving IxoJos is ^xrojoctod oii to flie^ olxjooti. Tlxo 
diso revolvers at> fesix rovolixfioxxs ^xe-i* sesoond, and 
so flxirf>^ oc>rirxx>les1:.o images are fi'ansmiffeci ever>^ 
seooxxd foxi l>liie, fesri re<l, and ton gresoix, 

Jkt, file receiving sfafion a similar disc revolves 
sync txr orxoxisly W'iflx f lie’s fx'a ns miffing disc, and 
Ixelxind fHis discs* in line w'ifli flie eyc’> of fixe 
olxserver, are fwo glow discslxarge lanijis. One of 
flxese lamps is a neon fiilxe and fixe ofixen* a fix lie 
containing mei'cxxry vaj>oxxr and Ixelinnx . -liy means 
of a coxnmxifafor flie nioresnry va>y>oxn' and lioliixni 
fnl>e is placed in circixif fox' fwo-fliirds of a revolxx- 
fion and flie neoxx fxxlxe for flie^ x'e^xnaining fliird. 
Tlxe red liglxf from flue neoix fxxlxo is accexit uafed 
l>y placing red Ixlfex's over fixe view-lxoles for 
fixe red image- k^irrxilarly , fixe vioxv-liolcis corre- 
sponding fo fixe Ixlxxe and greexx images are csov'ex*ed 
Ixy siiifalxle filfers. 'X'lxo Ixlixe and gi'oexx liglifs Ixoflx 
come from fixe merexxry lieJinm fnlie, xvliiclx emifs 
rays riclx in Ixofli coloxxx's. 

"X'lxe coloured images xv e saw w^Jxioli w^ere ol>f aixxed 
in flxis Avay xvere cytiife vivid. IJlelpixiniimxs and 
carnafions appeared in flieir xxafxxral colonrs, and 
a Ixaskef o± sf raw'lxerx'ies slxow'ed fixe red frxxif very 
clearly. A. Tf. 


Bioscr"atplxy in Am^riesLn Science. 

J%dr€^vh oj^ #x J3i,<>^r<x.jDJh'icxxJ. TJ-ire-ctetr-y . 

Edited l>y J- JVtcEleerx Oaf foil and Jacc|xxes Oaf fell, 
Eoixrflx edition. I^p. viii - 4 - 1 132. (N'ew 'V^orlc : 
Tlxe Science Eress, 102'7.) lO dollars net. 

T he foxxxrtlx edition of flxis great worJk. — great 

in fxvo senses of fixe w^ord most not pass 

iinnoficed in ISTA-mntJS, and we congraf ixlate fixe 
editors on fixe completion of flxeix- Ixeax'y fasJU: of 
revision. Tlxe nxxm l>er of individuals dealt wifli 
is al>oxxf 13,^500, w^lxiclx nxay l>e faifien fo t>e an 
close messLxre of fixe nxxmlxer of 
X>rofossional men of science in America. Wc say, 
jNTo. 30eS, Vox.. 1221 
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advisedly, professioxxal men of science, for of fixe 
first sfaiTred * OOl only a single individtxal is 
described as an * axnafexxr.’ Eoxxglxly, OO pox’ cent 
of fixe lexxding American men of science are engaged 
in feaclxixxg, lf> per cent in resoareix insf if xxf ions , 
12 per cent in govexmmoixf employ, lO per cent in 
applied scaence, xxxxd 0*2 per eenf is dxxe fo fixe single 
amafexxr. Tlxe remaxrxder, 1 -T per ceixf, is accoxxnfed 
for by deaths - 

JMexx of wc^alflx irx America employ fbeix* ixxeans, 
occasionally cxxrioxxsly, offeix xx^osf advanfageoxxsly , 
ixx file esf ablislxrnexxf of xirxi versifies and special 
ros€3ax'eli laboratories, bxif the number of men, 
even of modox*af€^ xxieans, wlxo speixd fbem oxx fbeir 
ow'xx scioxxfific reseai'clxes seems sxjrprisiixgiy small ; 
at arx^’' rate irx America sxxcli xxxc=^n fail fo reacb biglx 
disf incf ioxx . X*rol>ably fbe arxxafexxr,^ fo Avdiom 
w'e ixx Exxrope ov\ e so xxi ixcli , is also becoming Ic^ss 
f rec| ixeixf lierc', bxit >;\'e vexxfixre fo fbirxlc. sxicix a 
restilf is larnenf able. A x'ayiid scrutiny of flie 
preseixf list of l^'ellows of flic Koyal iSociefy will 
sc5aroely produce more fliaix flie names of four ixxen 
w'lxo rjxa\' l>e rigbfly fei'me<l anuxfeui's, f Ixaf is, v’^lxo 
bave dev'^of«=‘,d niucb of flieir time*! fo scic^ixfifie worlc, 
Vi'ifliouf bolding pai<i seienfifie yxosfs. Of course, 
xve <io not use fbc fornx " arnafc'ur ’ fo donoto fliaf 
fboy bave Ixeexx wifbouf soionf ific training. Wbef bei' 
fbe A^orb of flxose foux' KTveri xvill raixb w'ifli fliaf of 
Hai"win, E-ay lexgb , Clalfoxx, Hxiggixis, jiof f isw^oode , 
Orove, etc., posterity aloixo can say. Hut if is 
fairly obvious fbaf lie wbo gives bis life as well 
as Ills Avealfb fo sciexxfifio Av^orb is a xxafioixal 
asset, and may, if be be a rnarx of leisxxre, achieve 
greater fixings fban fbe professioxxal nxan of sciorxoe, 
AA’^bo often bas fo give xxp too mucb of bis fixrie fo 
feaclxixxg and executive duties. If is simply appal- 
lixxg fo note fbe anioxxnf of time spent (largely 
unpx'ofxf ably> in council, facxxlfy, boards, and coin- 
miffee meetings in sonxe nxoderix xx ni versifies t 

To discover coxxnotes having leisure fo fbinb, 
and accordingly not a sxnall celemenf of scientific 
x-esearcb fo-day is done almost as a routine fasb, 
wifbouf fbe investigator sifting doAA^n fo 
C^uaxxfify, rather fban qualify, of publication, 
choice of poyxular topics for research, fbe being 
alAvays ‘ on tap ’ fo fbe newspape^r rnarx, are factors 
w'biob dofermirxe ixx not a few cases the success of 
the px'ofessional nxan of scierxee. The youxxg man 
at fbe university is too apt, if bo bas done nxoder- 
afely well, to fabe up soierxoe as a livelihood, for 
if requires less of post-graduate professional 
training than many other callings. His choice 
arises not from pure devotion to science, but from 
the need for an immediate living ; this is xxn- 
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ciout.l>t;o<ily t>i\^ feLct-toT" 'wlaicl:i dLi7i9LW« xiaa.n.y' yoixm^ na^iri. 
ctTicX women, into 49to£L<leniio »oience to-cl^i^y- X^iJkio 
not au few minietteirs of otiior* fnitHs* tlxey lia-ve not 
fvilly tHon^l&t oizt tHoii* « i]iita.l>ility to cl Iki^h oeilling. 
J^rolya^loly mnolx thc% ee^nxe sta-temxont is tme of 
-Amojriceb. ’X*Jhiei*o Ixetn l>eon not only ix i^^rofitt inox'oet.se 
in tHo nnmlxor of oollo^es a^Ticl mxiNroraitios, l>iit a.lso 
». still moire i*njt>i<i i-^xte of in<?T'OfiLw<3 in tlxe nmnlier* of 
nn<l©rgra,<ln ette stncionts. 'X'liis }is>s involved in 
IxotH ooxmtriee tx vor-y' great rise in tlxe nnmt>er 
of snl>or*dinate soion title jxosts. Witliin tHe last 
cjiiartor of a eentiiry’ in soine nni vorsities tliose 
snliordinato jiowts liave inoreased l>y nearly tw'o 
Imndred i>er eont, and now staixd at nearly five 
times tlie nnmliors of tlie j>rofessorial While 

a few of tlxeso six Inordinate x^osts are Jxxst sixffxoiently 
w^ell C'Xialnle a man to sjiexid xvitlx rigid 

eoonomy tlio xroricing 'fxoriod of liis lifx*. iix them, 
lli€‘ gx'c'axt 4xre not so, and, subordinate jxosts 

being so m iieli nx4 >r<"‘ 'ixnmei'oiis t.ban tlxe x>ro- 
fessor iiil, it is c>nly tlie c’*xo<5j>tional few avIxo eatx 
to rise to t'veix tliose — oft<:*n l>adly jxaid - first'- 
ranl-i |>ositioi\s. ’'I'lie ge’‘ixe‘rsil resiilt- is that tbe 
inerc^ixsed desire for niii v'C'rsity training has rafiiidly 
|>i'odn<*ed 5x elass of sn l>oT*<i ina.tx* toaolxers w^itb littlcs 
or no i>rc>sj>ec*t in life, tliorongbly ciiseoixtented 
wifli their |jositxon , and ineajjaljh' of <loing in sneli 
ei re IX in staixees the best, seieii title w'orl-c.. 

It W'onld liax-^e bt't'ii of great interest if IT>r. 
< *ttt.telJ liad ft'lt alilc** to c*arry liis xisefxil statistieal 
analysis of jXnieriean ixieii of sc?ieixoe soixxewliat 
fLirther*^ '■.Fhe edition of 1 OlO t?oix tains about 
0,000 mxnxt^s ; that of 10i2T, 13,SOO : hxxxv has this 
iixerc^ast' Ix’-erx distributed ? 1:1 a ve the sxibordinate 

2 >osts l>eoix nx XI lti]|x lying fai’ more rajiidly than the 
X>rofessorial, so that x****^^*^"**^^'^^^ ean oxxly be for 
tlie favoxired fexv ? Is it tme that in Amex’iea 

these subordinate jxosts are rela.tiv^ely as l>adly 
as in Oreat Uritain ? We eaixixot assert it, bnt xve 
liave hoard mnxoxxrs that w'oxild malce matters as 
haxl for the junior aeademie teachers in Ameriea 
as in Oreat Hritaixi. It is therefxire wdth a slight 

feeling of dejxression that x-ve note these 13,^>00 bio- 
grajxhies ! Are we really facing a great army corx>s 
of enthusiastio and militant men of seience, or only 
a list of those who in the hnllc have exxgaged iix the 
seientifio ^ source of livelihood *? X>r- 

Oattell has ^ means Avhereby to some 

exctent we oan xxiok: the aj>i>roved gi‘ain from the 
ohaff . He has endeavoured to select the lOOO lead- 

ing A^merioan men of science, hy a system in which 
s^xecialist groux>& vote for the most dlstingxxished of 
their colleagues. The system seems somewhat in- 
vidious, as the older men, chiefly the voters, are not 
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unlihely to vote for each other, or to overlooh xxovel 
lines of research ojxcned ujx hy the younger. 55 till, 
the "writer has doixe his best to test the 

effi-oiency of the * starring ’ systenx, as far as it 
falls ^within his ow^n IcxxoW lodge . Jn recent years 
a nunxber of young ICnglish chemists have gone 
to America ; quite a number of these have already^ 
acquired the asterisk . l^^urtlxer ixx the course of 
his car<?er havixxg had a considerable number of 
A^mericaxx studemts, hci was able to satisfy hinxself 
that the most al>lo w'ore also starred . Of course 
the star di<l not fail those Axnerican nxen of sciexxce 
Avhose names are as familiar here as those of oxji* 
own lx?aders- 

When, how^C'ver, we have thus reduced our chief 
Axnc^rican men of seience to the thousand starred, 
it is very di£lxc;ult to gest a grip oxx thonx ! How- 
are we to fixid out this select thousand scattered 
ox’-er I ICX) uixindoxed pages ? h#et xis suppose tliat 
a geneticist who has w'ritton what he Ixolxls to be 
an important, x^^tper oxx hoi*edity in the skull shape 
of rats, xv'islies to communicate his resxxlts to his 
colleagues iix A.merica. He caxmot look througli 
the 1 lOO Ixnd the SKOologists with a stax* 

w^ho are interested in genetics. Or, agaixi, a hook- 
sx‘ll<=*r w^ho w'ishos to send his catalogue of rxxro 
matliomatical books to those interested in the 
liistory of the sxibject, how caxx he rapidly find his 
clientele in this bewiklering 13,SOO distributed over 
1 lOO pages ? Xf tlie naxne of a maxx be knowix he 
c£i.n he looked up at once, but it is not possible 
rapiilly to find those intc^srested in a 
topic. ISiow on pp. 1103-0 w'e have the names of 
those w’'ho have died since the last issue, between 
fiOO and TOO names, occu py ixig about siis: pages. 
VV^e ventux*e to suggest that in the next editioxx of 
American JVXen of Science the lOOO selected 
xixexx be given on al>out ten pages ; their names 
to be arranged alx>hal>e tic ally under their broad 
categories, for example, mathematics, agriculture, 
palaeontology, psychology^, etc. ; each surname to 
be followed by the initials of tiio cliristian names 
only, axxd one or two vs^ords denoting the branch 
of the broad category especially' studied. Thus : 

OiiXfiMixs'mY - 

Xtieman, W'., JB7x»x'tx/sxoxi.^ . 

Ohamherlain, 3. fcS,, -4 

HoTxxxsrv- 

Hottes, O. IT., . 

Houghton, A. X>,, 

These are oxxly illustrations selected at raxidom , 
and in, the case of the selected XOOO they xnigli t 
. be allo-wed to choose their own subheading, oon- 
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finc^ci, if to ast slzx^lo avot’< 1. We> f€?ol sores 

til is -woolci irxcirofitso fixes xisofxxlxxoss of tlxo work: etzxci 
xzizxolx £xicl tlxo €x<5Lxr€txxi>€Xgooos distrilxo'fcioix of oif- 
jxriixts . 

Oxio of tlio goxxoraxl oorxc^lixsioixs wo xxxeLy ciretw^ from 
■fcJxo xoesro txinxixxg ovor of tlxo jxfitgos of tliis volixxxxo 
is of esxct/X*a,orciinsLr>r iixtorosffc to tlxo iixlxaa.lxita/Tit of 
OrosLt OritebiTX. Tlxoro oocxxr f oroij^ri xxaxjoos, Oeirxxxa.xx, 
S^letvoTiio, itixlis/xx, oto., iixclic?a.tirx^ coixtiixeiritaxl 
Kixrojxoetxx ox traces tioix ; l>xxt tlio vast rixajox*itjv' of 
tlxoso -A^morioaix xxxoix of soioxxco Ixoar faixxiliai* 
Axxglo-Saxoix sorixamos, 'w^lxicsli sixf^js^ost tHat oixr 
X’aco at tfio vory loast is rxxakixij^ in tlio T'iJ’ow World 
its foil oontrilxotioii to tHo soiontifio j>rof €3Ssioxi . 

cjorxgratolato tho oditors oix tho catlxolioity^ 
of tlxis ^roat w'ork iix its foiax-tli odition, an<i if wes 
Ixavo vorxtorod to so/gj^ost a fow' additional jxagos 
to tlio noxt issoo, it is l>oc;aoso w'es l*oliovo tlxo^/^ '%^’'oold 
add groatl>^ to tlxo xxsofolnoss, aixd x^^itli tlxat to tlio 
salo of tlxo w'ox'k. "Wo wislx a liko dirootox\v ixxi^lxt 
1x0 dono as offoctivol.v for f3x'itisli ixxcsix of scionoo. 


31x£Lft:s £Lnd tkeir Oonstruction. 

T^&rtic^Z l^^dward Otto T’^'orstor 

I3rowri. (lioixxx’s JVTixxixx^ {Sorios,) J*|>. 
(I^KXXxdoix : -Erixost Jioixxx, Etd., lO^T.) f></. 

not. 

r sixxkiixf^ of doo-p slxafts is a Ixranolx of xxxixxini^ 

■ •*.. of so oil axi oooasional xxatixro tliat it is xxnosxxal 
to fixxd aix>?"ono Ixaving oxjxorionco. of xnoro. tlx an a fow" 
sinkixxgs in ono or two looalitios, or of tlio oontinood 
applicatioix of ones aixd tlio saxno sy'storxx ixx sovoral 
fxolds, so tlxat a spooialist ixx tlxis solxjoot is not oasy 
to fiixd. In addition, it woold Ixo diiixcxxlt to find 
a loss attract! VO side? of mining?, or ono nxoro ardooxis, 
diffioolt, and troxxlilosoxxio ; l>ot it can also l>o very 
interesting, testing as it does tlio te?clinical alxility^ 
texxacity, and. ixxgonoit^?^ of tlxo orxginocr in cHax’ge 
in tlxo liiglxest dogroo. 

.At ono times prolialjl 3 r tlxo gi'e^atost amovmt of 
knowledge of sirxkixxg was jiossossod sirxking 

contractors of groat oxpoi'iorxoo, to wliom tlxo 
xxiaxxagomont ooncomod woxxld pass oix x*osponsi- 
l>ilit 3 r for tlxo sinking of a i>air of slxafts, sxxporvis- 
iixg only to soo tlxat tlxo contractor c^arriod oixt tlxo 
teirms of Ixis contract. "WHilst tlxo contractor is 
still ixsofiil for places wkore tlxo di£S.oulties are 
likely to Ixc groat, Ixis place ixas largely keen taken 
l>y companies employ ixxg specialists in tlxo parti- 
oxxlar motKod tlioy vise, wlxo airo oapaklo of carrying 
oixt work well koyond tlxo roaclx of axx ordinary 
contractor. it will l>e foxixxd tlxat xxxtxolx ixxfomxa- 
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tion formerly in tlxo possossioxx of tlxo contractor 
axxd of tlio specialist only, is inclvidod in this 
hook - 

It is dividotl ixx to four parts. I^art I. coxisists 

of tw^o clxax>tors, Ohaptor i. l>oing introdixctoxy , 
and t 'Chapter ii. a nxost coxxxploto aocomxt of tlxo 
siixking of a largo dt:!?oi> modern shaft, of ciroxxlar 

fornx, in firm ground sixch as offers little difficixlty. 
Ixx this x>art, the sinking of a Ixxrge rectangular 

shaft might hax’^e heoxx inclxxded, though, as might 
he excx^ectod, rectangxxlar shafts ax*e referre^d to 
fxxrthex' on in the Ixook, ixx the c*haj>ter oix shaft 

liniixgs. C^oTxsidx'rixxg tlio importance of shafts of 
this form, and hovi<' <;ommoix they ai‘e outside 
Hx‘itain, tlie iricliisioix of oixe ox* two iixxportaixt 
examples from abroad, even wesre tlxey dealt with 
seeond hand, w^ould hax^x^ t^siiliancet 1 Ihx' value of 
the xvoxk. A.n<>tljcr impoj'taxxt matter not referred 
tt> ixx this part is the clisjxosal of the dehris froxxx 
the sinking. It mtxy hx» argxxc^tl tlixxt this is not a 
prohlem of any groat nxagnitiide, hut if it is con- 
sidered that most of the unsightly pit-hea^is in 
the country had tlie^ix' origin in tlit» careless iluinjiing 
of the dehris from the siixking, thxs desi ral >i lit y of 
using til is material to level u^i the sui*face n<*ar 
the slxafts is ohv^ious. 

Oix p. /ST a formula is giv’en for the ealciilatioix 
of the sizes of sixxkixxg engines. It is a sinxple 
ectxxatioxx of moments, whicli at>peai*s to he*, true, 
aixd its apparesnt souixdxxess is sup|>ox'ted l>y the 
statement that oixe cylinder must he csapalilt:^ of 
starting uji agaixxst the maxcirnuni ^xossihle loa<l- 
fc>iixoo it does xxot includt^ tlie effc^c^t s of fraction axxd 
inertixx, it is tjoxxct^i vahlex that it coxikl f€xil. Ixx 
tlici <5.x:aixxj>l€^ wlxich follows the autlior clearly 
had in mind tlxa.t sorrietliing greati^r tliaxx xjv’as 
given hy the formulxx x^'ould lie xxec;essax'y in actual 
practice, a view that would l>e adopted hy all ex:- 
periexxced mining engiixeers w-ithout clnnht ; hut 
heoause this hook is likely to ho much corxsulted 
j hy students geixerally, slight revisioix appears to 
ho desirahlo. 

Eart IJ . deals with the special nxethods of shaft 
sinking. There are thr€3e chapters of which the 
first, or Ohapter iii., consists of descx*iptions of 
drop shafts, oaissoxx sinkixxg, and piling. These 
methods are common to the work of the civil and 
mixxing engineer, and are coixfined to comparatively 
shallow' depths. This is follow^ed hy a chapter 
on oexzxezxtatioxx and another on freezing. The 
systenxs of xnagxxified horing, which were once 
such a feature in tejct -hooka on mining, are not 
included ; their places have heen taken hy cefiaenta- 
tion and freezing, hoth in this hook and in practice. 
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It> tiix« viow o£ tvlao "vrJh-iclx oetlloci. 

»y>€M3ia,l m.<et^Hoc}s o£ s1:ia.£'t sixilcisiL^ in-fco feeixxg 
-fco »€L 5 ^ -webtior* i» ^irc»aut> omomy -fco sj3e©<iy, 

STiooejsfldfuLl &.& i-fc oonvox-t^s groxinci AV'liioH 

amiglat> o-fcHejx-w^iec^ l>e> oausy "fco cSoetl -wit-li iixt>o difiRoxil-fc 
ati.<£ ^onxetimos tiT*oa,ol-ior*'>ixs j^roixTid . Wlion. ixx 

arCirlitdon. ti-lxo ’wa-'fcoz* iH cLoid, «lxxc^ ‘fclioresfox'c^ corroHivo 
“t-o 'fcH.o Tixo'ta.l »t>x*Aio£ixx*e?w xxa<=^cl a,s “fcomjxoT’ax'y or sl & 
j>e%n;xi«.Tr€>sTit> lin.irx^, t.he» cxdLciocl <iif£ioxil-fc.v a»ix<l cla.rxgor 
c?£xn l><? vox*y n.xxcl loa-cl, fxrf it:, ciicl ctt. IVlc^tHloy, 

t:o «. 111 cliKetwt/or*. 

'T'ljoiiiar^i tilioy nriexy not:- con tx^m^latvo tlic 

»j>ccia>l riict-lioclK, nxctiiy mining? c^tTi^i2ic^€3T*s will rca/cl 
«oct::.ic>Jt\ o£ worlt Avitli ixxl.crcfcit:/, jxrolxa-lxly 

more ]pa.rt.i<;iilf3i.rl.v t:»lic cliaLjitor oix ccm.cxxt:.a.t>iorx. 

xi«e o£ oomcTXt- in coTx«t>riJ.ct;iorx <xix<i rox^^xir worl<. 
iis ii.«Mumirif3C ^r<^«Lt- j>i*o;i*>ortiori«, ixixcl a, clctiixilod 
M<*c*oiiiit o^f ilM list’s in »iixlcin^ sliows tvlia.!^ nxinijxj^ 
<‘n^inocrK ;irc not/ «low' !/<■> t.^xlcc full a-clvantix^o of 
tvn>'tliinfx xif^efiil, ^>tit/ trlic plan of ti^Hc lioolc, cxcodlcTXtT/ 
sxw it ini, intc^x’rn j>t.si t.l\o jxccomif of t.lic \i«o of element:., 
in tliat t\. mofcit/ iTny>ort/a.nt. part of it ia found in a 
late*-!' c>»aptcr on «liaft linyi^. In tliiis case and in 
f rccsziFi^, tlict lining is so intKili a part/ of t.lie mot/liod 
tliat it MjFoils tlic opposition t-t^ sc'sjiai'at.o tlxoxxx ; 
tli<3n|tj»:li it is a.dniit tf‘< 1 t/lnxl. tliis view’' xnay not Ho 
sIFlaretl l>v' cv«*ry t>xi<.'. inattor* in f*art II. is 

'|ii*ol3ixl>ly tlic niost iroHcnsi vc contriHxi tioix to 

literature oix sp«*c*ial mctliods of sinRin^ added 
d tiring tlie last, twenty yoai’s or riiorf'-. 

f ^art^- U f . is <levot<’5<l to spocial departments of 
sliaft Minkiiijyc. In reality, liow'c^v^er, it w^ill l>o fonnd 
tlijxt all sorts of nia.tters art' Hoi’e tali.on \i|.> w^HicH. 
re<^jnir€’i more detailed trcMxtment, or w’'liieH reqfnire 
ad<litic>ix of relevaixt matter. JhV>r exs:ample, Oliaptor 
vi. takers excc^ax^atioix aj^aiii, and p^ives a detailed 

ac*eonnt of eomjFressetl air drills, drillinj^, and Hlast- 
in^ ; and (^liayitor x^ii. is allot.te<i entirely to sHaft 
linin^^, a snHjeot already dis<‘iissed in an elenxentary 
w^ay in <. Chapter ii . JEioistiiif? in sinlcin^s and 
ev'ery tiling eonneertod tlxei-'ewitli is dealt xvitH in 
<_'liapt.er viii., axxd tlio sneceoding Olxapter <ieals 
w’itli all sides of tlie dow'atering of sinl^in^ shafts- 
'T'he saxxxe attentioxx to detail is to l>€5 fonnd in 
O hap ter xc., w'liieh is on ventilation, lighting, and 
lalxonr, Hnt it w'oixid seexxx that part of the ixxatex*ial 
of this ehapter really Heloxx^s to l?art IV. It is 
y>x*ohaHle that I^cxirt III. wrill He xxsed larjj^ely for 
refc^rexxoe on aocoxint of the lar^e amoixnt of detail 
l^iven. 

Xhe economies of sinlcin^ is to He fonxid ixx the 
«ixigle chapter -which forms I?art IV- , a portion 
of ixnxnediate interest to all those mining: engineers 
liav^lxxg shafts ixx the ooxxrse of slxxhing, or oon- 
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texxiplating the sixxhiixg of shafts- *X*he appendices 
giving the different forms of sinking contract 
xnay He very xxsefxxl. 

liy way of sxxinmary, it may he said that the 
Hook is a valxxaHlo addition to the literatixre of 
practical xxxinirxg- The diiixensioned line dr a wrings 
-will He especially nsefnl to xnining engineers in 
Oreat T^ritain and elsewhere^, and also to t<^achers 
axxd stxidents, w-hilst the inclnsioxx of twenty .-fonr 
tal>les of com y>ax*ati Arc’s inatter is xxot the least ixsefxxl 
feature of the Hoexk. As might He extpeoted, the 
author has hold to thc^ x^iew' of the mining exxgineer 
engaged nxaiixly in coal xxxiixixxg, and, as the title 
suggests, ho does not deni W'ith inc^linod shafts 
or writh tlxose shafts xvlxich are partly vert/ioal and 
yxartly inclined, of xvhicli large xxvxxxxHers are to He 
found in nxetallifc'roxxs mining, so that the Hook 
is not exrHaixstive. Tt xx’-ill, however, remain as 

a standai-d xvork oix this Hraxxch of nxining for 
sonxe tinxe, O- aivx. 

0\xr Bookisheir. 

2^irh€Zl€i.j^ JLf ituranry -‘ <JaLtciloyiJLe: €j^J3c>o16^^ T*ctir¥v^7ht€.t»^ 

jllf rx'xxa»«fc;rxpjf«v a rhcZ I^p- viii -+- 4:SS- 

(X-<ondoxx : Hoyal 11 orticixltvxral Bociety, ISlfJT.) 

To K'ellows, 17.S. Oc/. ; to ^NToxi-^^oIlows, <9. 

Thk forxnc-r od itioxx of this catalogue, which -was 

yxnHlished in 1 Hfli?, xvas scarcely xnore than a 
pa ixxy>h let. 1 xi tlie editiorx Hefore xxs xvo have a 
volume of xic^ax’Jy I>00 pages croxvded xvith the 
titles, usually as Hriof as jxossiHlo, of the Hooks, 

yiamphlets, xxxanxiscsripts, and drawdngs altogether 

al>out 12,IX>0 comyxrisod in the XAndley *X.*iHrary, 

which is ooxxtrolled Hy a Hody of trustees for the 

l>enelxt of the felloxx’^s of the Itoyal Horticultural 
Boctmty axxd others, and is at present house*! in the 
Boedety’s hall ixx VTncexxt Bqi^uare, 'Westmirxster. 
The Bociety noxx' inolxxdc^s xxyxxvards of 2/>,000 
folio w’-s, xxdiose privileges inclixdo acoess to tliis rich 
collectioix of literature at all tixxxes xx'hon the library 
is oy>exx, and the Horroxv^iixg of Hooks from it xxnder 
certain restrictioixs . 

While presuxxxaHly some iixterc^st in hortic?ixlture 
influences so xiia-ny to olxtaiix fc?llow^sii.iyx of the 
Xtoy al Horticultural Bociety, the trustec^s of the 
X-*indley I.*il>rxxry have y>rx>x^idod mxich more fox* the 
folloxvs of th«^ Bociety thaxx the liortioultural works 
xvhioh are xxoxv lioiixg yxroduoed ixx such Hexvildoring 
yxrofusioxi. X.#itor*xturo on y>ractically ex’^ery Hranch 
of Hotany is iixcl uded in it. We xxotxce a fair 
nuxnHor of sixeteenth - century herhals, amongst 
thenx “ The Orete HerHall of 1S2€>- C>f the rarer 
or xnore costly works there are BiHthorp’s *'* ^B'lora 
Orseca,’* Hedouti^’s “ ll«es X-*iliatc<^s ** axxd “ X.-(es 
Roses,** A. X*, de Cl^ndolle's “ Rlaxxtaruxn sueexx- 
Iexxtax*um histoiria,** IMaxy X-iawrraixco*s Oollection 
of Roses from ISTature,** BieHoldL and JSSuocarixxi*s 
** I?'lora JTapoxxica,’* RoacHnrgh^s Rlants of the 
Ooroma^del Ooast„** , Sev'^araX of 1!^^. d, jrac<xmn’» 
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i IlvLa-fcrtJLt-ocJ i'oJiot?, -fchcs wise voluinti-os of 3. .O. Uookor’s 
fiot-aiiLy^ of t>lio Anfa-ro-tio Voya^o,” Sar*goixt>*s 
Silva of NortH Aanoiorica,** ajri<l liilwo® aTxd Hesiix'jr’s 
'"IVooM of Oroat> rKri-fcain and Iroland.*’ MCost of 
tli<- «taTidax-d oolonial ax:kd Indian fiox'as, 

«noH a« DBonflnam^s ITlora ^n£»fralionsi» and 
Hoolce-.i-’^ *■* IFlora of Hrifisix India,’* ax-o availalxlo 
in fiio liixrai-^^, wlxilo lCxxrT>i>oan looal floras are well 
re^>roscnf ed . 

TTlie more inx j>ort>an'fc Ix^-fcanic-sal jxeriodicsals nc>-fcioed 
file Oafaloj^ne are flao ^4 cf.c.s 

-ZV"a f x^reZZe.^ i^J^cttci'n.iq'idr^^) ^ oj^ Hotct'n.^ ^ ICnj^ler’s 

*Ia7i.r*Z>fZ<!t/e.«r , «J uwfc’s J:i€Jtcm^.sc^G.r ^ct,Ii.re^- 
Z>«^r*oZ^Z, ^ JL^lora., and fixe JSot€x.^'fc<ji.l 

J%di €JL^ci.^iTh€i ^ w’'liile file jxxilxlioaf ions of sooiefies, 
aoademies, and instdf xitioixs, ’v^’^liioli Ixave some 
Ixearin^ oxi Ixofany or liorf ic? nlt-xire, are vorv ixximer- 
oiis. If "will Ixe seen fliaf in fite I-iindlov I^ilxrar^ fHere 
is nmeix fo affraef fixe affonfion of liorf ioxxlf nral 
and Ixofanical sfxxdenfs w^lio w-ill w'eleomo fixe xxsefnl 
^ixicle fo ifs eonfenfs -w^iic;!! fixe Oafalopjxxe affords. 

JEth’n-rjtffr'fx.^^h.i.^yrtX t^<t'LLci ie^s ^ ICrland 

T^or<lexisl«.i<>ld . "Vol. 7, I*arf 1 : I^ief ixrc^'-'Wrif in^s 
axxd oflxer Ilocnnxenfs. I^>^ ^N^ele, l^ar-anxoxxnf 
Oliief of fixe Onna Indiaixs, aix<l Ifxilxen I^^^rc^ac 
ICanfixle. f^I>- -4-04. (l.»oxx<lon : Oxford Uni- 

v-ersify I*ress, 102R-) ov^. ixof. 

Ii^ flx€? jxresenf aixd sneceedingc volumes of lx is 
Oonx jxaraf ivG Ef lxno|afrai>li icsal Sfiidies, Jlaroxi 

I>fordenslc;iOld is dealixxgf wifli fixe x’esxilfs of Ixis 
joLxrne^y^ fo Eaxxaina aixd Oolnnit>ia in T'lxo 

invosfigafioixs wlxielx Ixe flxen <*arrie<l onf, as -wdll 
Have been ajxjxarexxf froxxx jxrelitxxixxaxw axxd semi- 
I>ox>xxlar aeooixnfs wlxielx Ixavo boeix x>\xblisixod 
already, are lilcely fo ^xr-ovo of sini^nlar inferesf fo 
ef Ixno^raxxlxy . Tbis, fixe firsf , ixisfalmexxf deals w^iflx 
dooixmenfs ^ Xxaramonnf c?lxief 

c>f fixe Onna Xixdians, iix x^^trf by an odneafed Onxxa 
Txxdian, w'bo o.an boflx sx>eali and wrife Sx>axxisb . 
Tlxe xnatorial coxisisfs for fixe inosf x^arf of magical 
fx^xfs for fbe boaling of disease, fbe majorify in 
Oxxna Avifb Sx>anisb f raxislafion , axicl a Hisforia ” 
in Sx>«LXxi.slx . 

Earon iN^ordenslciold sxjx> lilies soxne iixf rod xx of or y 
iiofes on fixe aixfliox-s and on flie xnagioal and 
i-eligioxis ideas of fbe C,>nna. I’bese are ixxf ended 
merely fo elnoidafe fbe fexf more exdxaxxsfive 

freafmenf in a lafer sfiidy. V'aUiable as is fliis 
reoord by aefnal exx>ononfs of fixe nxagie arf, ifs 
inferesf is sxxxmassed by fbe wi'ifing, wlxicb 

fbe edifor f birxbs j>*'*>bably rejxrosexxfs or is desoende<i 
fx'oxn a sysfexn of wi-ifing f<x wbieb rxxfereixce was 
nxade by IVlairtyT in t>be sixcfeentb eenfnry. 

Cy7h&nn,-i«tr-j/ . JBy I>r. 1-5 . ^A.laxx IVXorfoxx. 
(Ixxdnsfrial Obemisfry Sc^rios.) I^X>. xcv -h 2»4. 
<l^«-»i^don : Sailliere, Tintiall and C^oxt, JOiSH.l 

1 ^*s . nef . 

TTnis volnme xnxxsf l:>e regarded as consisfin^g ebiefiy 
of dif^esf of a well-lcnov\'ti boob on fbe ebexnical 
eff^ts of nlfra-violef lig^bf , of fbe reeenf symx>osixxm 
beld by flie Earaday l^ociofy, of xxbofoebexnical 
a<?fion axxd of fixe "w'^oric oxi oar bon dioxcido assixnila- 
fion oairrled oxxf by I’rof . E. O. O. IBaly af ILiverxxc^ol. 

^ JSTo. 30es, VoL. l:2:2J 
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If ooxxfalrxs a ixnxnber of inferesf injg feobnioal 
X>oinfs in conxxexcion w^ifb li^bf soixroes aixd fbeir 
xnaxxxpnlafion, wifb a i^eaf nxxmber of isolafed 
observafions on x*l^ofoobexnioal aofioxx eaob one nof 
"wifbonf inferesf ; fbe obax>f€^rs on fbe x>l^ofograx>bio 
X>lafe and on fixe aefion of li|^bf on bioobexnxoal 
oban^es may bo oifed as excoellenf in fbis resx>€^of- 
Eroxn fbis view fbe boob is nof oxxly 

iixferesfixxg bnf also sfinxnlaf ing. Oxx fbe ofber 
band, fbe fboox'efioal x'^orfions are nof oxxly slender 
bxxf are also far from oonxx>lefe, and if is fo be 
box>ed fbaf if ever* a seoond edifion is oalled for fbe 
ox>X^<^^f X*****^^i<^li*^i? ^ really valxxable ixxono- 
grax>b w^ill ixof l>e losf. 'T'bc' l><>ob is -well ax-ranged 
axicl fbe good. Exxxci^ E. Exix jE-«^4JL.. 

JL^^r'ortt tJhci. JVf ry'ti to tJhtp JSdtacioy^.'rt^ z a jS’Z-j^.cZx/ c^ 

JFi'rtiCL^t i'Th C^uitur^. Jit'? . Ey Eabixis 

JZaobax-y 8noo|>. T*I>- vi h- 143. (Eondoix : dobn 

Halts, fc>c>ixs and Hanic^lssoxx, Ef d . , 3 0:2H.) 3^. nef. 

Wje "woxild oonxnxo^xxd fliis liffle boob fo lovers exf 
byx>afbs in folblore. In flits ease fbo byx^«xfli leads 
fo a liigbway, fox-, as fbe ex-tidile aiiflior sbo\v-s, fbe 
ideas xt^biolx gafber i-o\ijxd t:l»c» lix'Ciasf iix |>opixl*ii- 
belief, in arf, axxd liferafiix*e. lead xilf ixxxaf ely fo 
fbe f nndaxnexxf als of x-c*ligions Ixtlief and btixxxaxx 
liebavionr. 'X'be aiiflior lias di-awxx xxiany in t ctre^sf.- 
ing dafa frcxnx a variety of soixrees, Imf if is bx bis 
xnort^ general c-onelnsions tbaf bis l>oob is inosf 
snggesfive. Eof fbe leasf inferesting of fliesc' is 
bis vie-w, fenfafively excx>i'<‘ssed , fbaf in t lit' dilltM-csixf 
affifxxde of xnaxx and w'onxan fow-ards c*c*n*tain eon - 
cepfions in wliicsb sexcnal and sc*eoixdary sexcnal 
cbaracsfei's are involved, may lie fixe eaixse of 
religions sncdi as fbaf befw^eeix Tfotnan 

OafliolitJ and Ex'ofestanf, and fbaf fliese may fliere- 
fore xxlfimafely be inoa|>able of adjxxsfnxc^ixf . 

TIvc jHtr'iJtatti.r'f'. ct'rt^ JPro/xair’ZZr-^ oj^ JS>J rz.ttczr , Hy l>r. 
AV. Oasxxari. (Henn's Bixcxxenny l.<il>rax'y, 

ISTo. 143.) 7H. (T.«ondoxi : Ex*nest Henn, 

Efd., lOliH.) brZ. 

Hjk-. 0>vsx»>\xxt *s niodesf liffle v^'<'>rb is one wbicsb may 
lie i*ecommc=-nded fo all ixx teres t-ed in seioxxoo. If 
<-*c>nfains a snrpx-ising amonnf of inf orxnaf ion in a 
sxnall ecxmpass and is xvriffexx in a very readable 
■way. Only an axxfbor Avifb a c?omx>lofe mastery of 
bis snbjeef, and f txlly abreast of fbe reoenf advances 
in research, con Id have wx-iffc’sn fbis boob, bnf I>r- 
0€xsx>ari has added fo fbis eoinpefence a real abibfy 
fo f^ll bis story ixx a rxxosf inft^resfnxg "way. 

^'«AcrZeZc*ZZ'x>t' vlx^icxZjyj^Zvs. Hy J>r. W. Wardlaw axxd E. 
W^. Einbax-d. Eix. vif -f lOO. (I-ondon : Eong- 

mans, Oreen axxd Oo., Eld., 1028.) 3^. €>cZ. 

Txris boob is snflxciexxf Jy detailed fo serv^e fbe re- 
qnirerxx exits of sfndenfs x^***^'*F**^**i^ig for fbo infer- 
xnediafo and bnal degree excamnxafioxxs and for 
higher scsbool oerfifioafe exxaxninafions. If is aoonr- 
afe and is olearly writfesn, and a good feafixro is fbe 
oonoise excxxlanafion of fbe flioory of fbe nxefbods 
nsed. Eraofical difficulfies are dealf wifb as they 
arise. The sexxarafioxxs are those wbiob ba^e pi^O'V'ed 
satisfactory for a nnxnber of "v^ears and are generally 
fangbf in O-reaf Hrifain. 
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X^et:t:^]rs 1 :o t:liii^ Editoj-- 

JKS^i'itor cLo^et '^hot^ ^e^jcK>v^94Jl>l^ ^ 

^ac:frf^^j94S€i. f>2/ c<>r^Ci»j:»0'9%€l&rhts ^ N &i,£h.je^ 

o<xn- Act l5o ^rhor to Gorr*^»j>€rrvdi- 

tZirG Ojt» T-Gj&GtGcl ‘nrhct,irv%4^cirt^t& J^or 

oir ctT^2^ otheT' joctr^ o/* 3Srv%.TtrjEtic- jEV'o Tvot'ioG ■£« to.A^G'n. 

€>/“ ono^'^TTho^t^^ Gorr^'rr^'ut^^zcctt'lo^t-^.'} 

JE^tmo-t-o^rcfcpteio J&s3tla»jr^em«»rft^ of Sxnckll Solid Otojocts 
£fcnd 'tlio X^ijtri.ft:£»'t:ion of I>oft*»lt:io*ii ot>fisi.ln.£k.l>le o*m 
Cv«tla.i:A'no . 

'■JPnis oltiiof diAYioxAlt^^^ mot, vv^itli iri t-eblc.in.f^ 
j >li.o 1 :.oj; 5 r«<^!hi« of «rria.ll stolid ofc»joot-« ist, i*rilo«st t>iio 

tKiol-ctxosst of tlio ol>joot. i« ccjriiyjH.i’od fo tfxo fooo.1 

of ffko loos, <>ol:>^ a. soiall y>aT*f or atooo af*jf>*>arsi 
io ^ood fooTiw at tluo saxixo tiToo. 

limit of attaioal>l*^ dofloitiotx irx tonos of tlxo 
tliiolcoosM of tlxo ol:>joot aixd tlxo focal Idx^tlx aod 
riiaxootoj* of t>j*» loos oai^i 1x5 ox|r3i~OKisod voxw wioif^l^r. 
JL*ot 7> l3o tla«5 diaxootor aod ,/*i, 
tJxo <50xx jxxj?at«.5 focii of tlM’* Icixs ; 

tlxoxi if tlx<* t liidcxxoss of tli<5 OssKtavA. 

c5fc>joc5t is 2r, a f Joint, at y^ -f- c -will 
(so far as rical o|3tios xxrc ; 

<^ooo<-*’Ofc?<i ) Irjo rofjrowootod on tlio — . , . 

fooal fjlaTJO tliroxi#]»:H y^ lx>’ a oirdc' 
of c*ooftxsic»o 1 1 x 0 <li*xmfcitor of vdxittlt 

. -i , gT>/J'x^ <>!' if ^'* ‘—yi >K. _ - 

-.XImo if tl»o ma^xi i tioat it >n (nam«5l_>^, ''Folcsc-oix* 

J\t,iJ^\^ is '/■/■?, t lit.' <*ir<*lx‘ of ottnfnsioii <'l''ro\xjji:lit on asrxcl 

*ofx tla5 fooxil j>lan«^ tl ii'onjjrl i y^ is JSiitxnxM) 


sofiarato dots tor xnarlcs oanrxot l>o jxx-odxxoad oxx. staolx 
j:>latets oitlxor l>y contact tl»o camera 

•vrlxcrx tlxc clistance tict'woorx tlxenrx is ixxxxch less tlxan 
l/li>0 inclx- Witlx collodiorx fxlatos, on tlso otlxcsar Ixaxxd* 
tiicrc is xio difficsxxlty ixx gc^ttixx^ 'well -defined llixes 
sejparated 1>>^ 1/4000 inclx or less. 

Xn order to fixxd oxxt 'v^'lxc^tlxcjr tlie excfxressioxx yx/X> 
^a've a reasozxal>ly correct v-aloe for tlxo diameter of 
tlxe ‘ sx>xxrioxxs tiisc,’ trials ^-ere made -vritlx several 
XJlx<.»to#3!t*«'I>l^i<^ and otlxer lexist-^s, kz.v focxxssin^ tl»e inxai^e 
of an ‘ ax'tifxoiai star ' in a microscojje and nxeasxxrin^ 
tlxe diamester of tlie disc 'witli an eyexjieoe xnicx*omoter. 
Tlxe star 'W'xxs tlx«5 xdrtnal ix»xa|ace of tlxe sum in a snrxall 
mex"<?m*y' fcxxxllx axxd, as seen from tlie lexxs, sixl> tended 
an anjarle of al>c>xxt •§ of a socoxxd of €xrc? — — c^nite STnall 
eixoxx^lx to l>e talcexx as xx jxrixxt in corxnexcion 'vritlx 
Icjnses of tlxe <li**xrxoter xxsed in tlieso trials. 

"Fixe rxisxxlt-s are p^ix'^en ixi tlxe T‘txt>le Ixeloxv. 

X’rom tljescs resxxlts it ajjj^xears tlxa.t so long as y/X> is 
largx^, tlxe ejc j>x-ession y>>‘//> doc5s aixjxro>cinxat ely rejxre- 

-rxoisT r>isr mK Tjviacxk o*' aist ^Vx'TTXi'jci a t. ^3TAJx. 


J>lai«im'r oX l 5 >' 




St<»i» >Io. 
J, />- 


■ C ri«*rt 1 
t >i»t 


N 1 ic*rt>r««*‘t<;r , 
M «■*«¥»»* rc*- 

IStt'Ttt.. 


''Fol esc't >|x» 

<'l''ro\xjji:l It on Ssrxcl 
JSiitmxM ) 


"'l^lie image of a Ijx-iglit |>oii»t., Tolosx-o|s> lx’or»» ,; 

liow^t^v'C' t', ev'x^ii xf fornic'd !>>’ a (»Sixnc>‘elo l<Hn«) 

xjerfxxrt W*ns, is itself a oir<*»ilar '' , : • 

iu«..- tlio of whioli i« <.f i 

tllO Ol’Cltll* ./"X/A?, X t-lxt* W**fcV’C'- i 

letxgtlx of tlxfj liglit oxxi.f>lo> «5d. ^ 

TIx<. 5 Ixest. defiixition, tliorefoz'c*, of ‘ ^/Vxxzxst igixxat I 

txix oljject 2e t.lxiclc is txt.t-aixxed ^ (l-iez'lt and j 

wlxenX/y>™ .X/y, or, in W'ortls, 3teiixliiil) j 

vx Sioxi tli*'' cix'cle of conftzsioix d«5- — j — 

|>c5ri<ic5nt on |;>ax*t s of tli<5 ol>jec*t Anastigznxxt- | 

oc*ixxg tJXit of foczxs Ixas tlxe saxne i C liool-t »xxid { 

dnxrm^'.tc^'X- as tliat of tlx<5 ' sjxtxi'ioxxs ; JSt-eiztlxill > | 

disz*.,’ as yA/Z> is often called "wlxoix ^ * 

roferrixxg t o star images. C-t^neentno I 

Tliis nnx.;S’^ Ixe illtxstrated 1>>- aix (xtoss) _ . ^ . 

e'jcax'zxi^xle. *:5ixf:>|xose it is desiretl 

1 fornx <xn xrnzvge of xxix olxject a t entli of axx inclx 
tlxiclx. covered witli dots a tlxxxixsaix<ltlx of an ixxclx 
ajjart, and tlxat xxll tlxese dots are to xx-ixjxeai* se| 3 arate 
in tlxe ixxxage. I ix tlxe ^xresz^Txt ctxse, since c ~ O-OS 
inclxos axni iA «= 0-001 ™ 1 /f»0, to tlxat tlxo stojp to 

1»€5 xxRod is y/fiO. .i?Vlso since r, X, axxd JJ> are tlxe only^ 
lixxeax- coxxstaxxts in tlxe jxrolxlerxx , tlxo ratio =rx) 

XX lay l>e clxosen at 'will jxrovided tlxat xi is a_ large 
nmxxlxox-. .AlSsxxxxxo tlxat r*. *=- lOO, tlxen y^ «=* S inclxos 
axxd !-> ~ -i\v inclx. Xf it is desired tlxat dots a tlxoxxsandtlx 
of an inclx afxart slxoxxld l>e easil>r <.iistixxg\iislxed l>y 
tlxo xxnaided eye, tlxe xxxagrxiti cation slxoxxld not Ixe less 
tlxaix 520 diametex*s. Tlxixs witlx = tS inolxes, y* slxoxxld 
»xot txe Jess tJxan lOO inclxos. 

-A. camera eigixt or nixxe feet loxxg is not a conv^erxxont 
fc>i-m of a{>]|paratxxs : l>xit. -wcix-e it jxraoticalxle to mal«.e 
tlxxx exxlargemexxt ixx t-wo stages, fixTst talcing a jxlxoto- 
grajxlx of tlxe xxatxxral siace or tlxex*ealxoxxt>s , and after- 
wards exxlarglxxg tlxis jxiotmre (ixx wlxiolx tlxe tlxxclcrxess of 
tlie olxject does not coxxnt^ lenses of ordinary fooal 
leixgtlx ixxigixt l>e xjsed. Xf tlxe first jxiotxxre xveire talcen 
<>x» a collodion opiate or 0.1m, t0is method -woixld oo 
nossilxle, Ixxxt not -witlx any form of gelatine -exxrxxxlsiox^ 
Ixeeaxxse, so far as my eaeperienoe goes, clear and 
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A.tf'lironxxx-X i<- If-'ns 
(mxxVct'i- not 

Iczxowr* > 

A.xx*x«t igxxxat 
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Steinlxiil) 

.fV rx as t i g K X X XX t • 

( liool-t xxxxd 

JSt-eixzlxill > 

Ooxxeentric: 
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seixt tlxe diameter of tlxe * sjxxxx'iotxs disc,’ bmt it xxxxxst 
fcxe xxotod tlxat tlxe disc itself is not s0ax'i>ly de0xxed, Ixxxt 
slxades o0 gratlxxxxlly towar<ls tlxe Ixoxxndary, so t0at 
tlxt5 microxxrxetx'ic measxxrexxxetxt is rat0er ixncertain. 

■Witlx a perfect lens, tlxe ixxxagxj of a Ixrxglxt point 
sfxoixld appexxr as a Ixriglxt cix-cxilar patc0 sxxrroxxnded 
Ixy Ixriglxt rings tlxo intexxsities of xvlxiclx deoxi'ease 
rapidly w-itli tlxoir order, axxd ’witlx a good lens xxot 
nrxore tlxarx tlxrcxx s0oixld Ixe visilxle- T0e xxxxxxxlxor axxd 
ixxtensity of t0e x'ixxgs sxxrroxxxxdixig t.lxe central disc 
fornx a goxxd test for splxerical alx^5i*ration (see IS ArTtmic , 
Oct. «. l»t>l, p. S£>2>. 

AVlxerx tHe image of tlxe ' stxxr ' -was photographed 
on gelatine plates, the <li»xnxeter of tlxe patch developed 
-was axxything from ton to »evex*al hundred times tlxat 
of discs as xneasxxx-ed hy the rxxiorometer, the rings 
heing oonxpletely ohsexxx-ed. This spreading of the 
developed part of the hlxxx ahoxxt a bright centre seems 
insoparahlo from gelatixxe emnlsion, axxd indeed it is 
this property which reixdexrs possible the cheap jrepxro- 
dnetiorx of illustrations in ne'wspapers. Whether* the 
spreading is due to the dixMgfOt action of lights or, in 
part, to some sort of contagion suoh as Acbney found 
to occur in gelatine-bichromate 01xxxs, X do not Icnow. 
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I tr.T’ioel xxtBLXxy' oacj^ex-imorxts*, wi.io±i «3t» loetvijn.^ 

<-5>cj:>o«<-scl £ki^cl xxr3L«3Cj3c>woci filxriiLS in. cont^ot cincicsi* njrosaxijro, 
t»a,ve> not> laeseix -fco do-fcoo-t any s^ig^xx o€ mn-fcixal 

int-^raotioxx, t-.l\oxx#2fJx it:- s^^&xxx^ not; irxTLjxnasilxlet tvlxatv «orrx« 
aotioxx o£ Icirxd xnay t^aico ixlao© iix t-lxe> olosox* coixt-aoi:- 

l>«i>xvx^orx adjaooxxt- i:>ai'tioless t>f l>mixxiclo irx t-lx€^ Kaxn*^' 

fxlm. 

'JL^Vio 6!iise.€i of trlrxo ciovelojxoc-I f>at-oli ooixxj.xai-ocl t-o 

flnaf- of t-lxo ‘ «|:xvxx*ioxxj=» cliwo’;’ ^ silxoixltl l>ox*xio irx xrxixxcl 

'vv'^Jxon afif.oxxx|;>tvirxj^ t-o <J^tox~xxxirx<^ tvJ:x<^ I lot-ii X-ioxx t>f a wtax* 

fx*t>rri jrxljotr-oj^^ajxlxs ox- ^i:x?lat-ix i<' j^>I aXot-*. JK Morx^oxvliaX 
jxar'xx-llol oajso woixlcl Ixt? X-o aXXoxojxX- to dt^toi-m ino tlxo 
C5«^jitT*o of a l^laxxl^. tax*^c’‘t- fo«>t- txox'OM'-t to 'v’^'itlxiri Ixalf 

an iixoix, Tt>y t-al-cirxj^ t!»<*^ ir»r>atx j>o«itioix of a f;^i*oxjj> of 
t-5l:xot« fix*o<i xxt- Ixmitlroci yax'xls-i. 'JT'lxo x-OMXxlt. irxi^jclit 

Ixo i*i#jrlxt t>y xxociciorxt-, >>\xt- * it xvonltl .‘^Ixow v\-xxxxt of 
j xx<J.> 2 jxxxr*xxt- to fotiiiii axi v* <*t>nx^l iifsitin ox> it- vx ljix*ix 
do|>orx<lo<l on, ox* aw><Tx rnt -x^l an aoc* i xx'ixc- v *>f-, tlix* <^x*cI< 5T' 
T*of<=%x*x*x:Kj to. JX. TNl.x -iC. 

5^ f^arixxi=c C^x’t?«oe*“ixt , 
hZ^t^tc^r , J nJx' T- 


l-al>ox-atojry XJases of IVIonol 
JV'lc>>JXcn xnx^t al i« an *x-lJoy ccxx i txxi xi i n ^ kx| jj^ifo^cinxat 
fi'7 |^>ox* 0*51 xt ni<5lc<5l, 2H 2><5x- c.*t*nt c*oj>j:»or, axxd i> <;oixt 

otiior* in<5trxlt-$, 'wixiolx. iss xxnaclo fi*oxix tx xrat.tn'xxl ox*€5 xixii-xod ixx 
t^ntario, CJtx.xiacla- 11 its of jofi'oat- nt-ilit-^y' in oxxtsc^fs >-v ixx^i'o 
x-o«i«t.arxoo to oox'ro«ioxx i« inifxii'txxxi t. ItM olii<.'-f y>ro- 
jioi’tic^frs and ooxrxxrioroial ixmos axro cl o«or“i Hod in a Hooklot 
J6s»n<^d Hy <3. aixd .1. VV’oix*, I ..td . , C*at I i<5xxx-t , 1 3 lxx«^ 2 Co-v%-. 
l!^ow, altixon^lx mom’ll motid iw a -a'c^ll -known ai’tiolo 
of ts<>TnTn*‘i*oo, it dooss xrot ajxipoax* to Ixav'^o foxxnd 
ixar-tixinlai* aj.>jxlicjat ion in jxlxy«ioxxl lal>ox*ator*io«, xxnd 
tixx^ oHjx^ot of tJHis Jottor i« to diroot *xt> t csn ti on to it« 
X^otjsi Hi litiofis in tixiss C50xnxc*3cion. 

Ixx tlio firtst jxlaoc*, inonol ‘xnot aJ iw f*’tx'x*cxtnaj^it't ic* and 
I->os«os«o« i4ix<5l'i a low tnaj^i*5tic; <5T'itioal toxn j>c^r*at nx-o 
tlxat it may cionx'-oixiontly He* xxwe^d for a laHox’xxt-or'X' 
oscjxisjrimont to illn«tx’ato tlxo Iomw of fox’x'ox na|t^xoti«rxx 
'W'itlx riwe* ixx t-oxtxjx<»»T*»xtm*o- TTHo xnafni^tio critical 

tomj>d*atxxx:*o vaxricss froixx esine^oimon 1-< * Mjxocixncn, and 
is stated to lie Hc^twot^n 1 OO*’ xx.xi<l 1£>0"-’ O. Tlxis ax^yxoars 
to ajxyxly to s|i>C'<jimoixs in tlio for-rix of tlxe» stoxxt Hax*« 
sixyxjxliod ooxnxrxorcial ly , Hut s|3CC5inxcn« in tlxe foi-nx of 
anc;Hc>r x*in^s of xliaxTictoi- lO <*.m, xxnd 1 cm. tl liclcxxcss 
«Hxxyxy>lie>d tc> xxs jpossoss <5i'itit*al tcnrxyxoratxxfos of 70*^ f. 
^ 1 * 1 x 0 ind\a.c.;tiori of six<*. lx an axxotior rinpf ixxtx-y l>e Tnea.sixx*c5d 
f>y tlxe Hallistic irxc5t.|j<xd xxt difTei'crxt toxri^ic5i*at.xix*<5s, tlxc? 
i-inf^ Hcirif? inxitiox^Mod in a Hatlx of li.JP. yxaraffixx, aixd 
.^oexd I'csnlts xx,T*«5 oHttxinecl if tlic xna^netisiix^ cnx'X'cnt 
i*^ not aJlow't'd to Ixeat- tlxc^ w| >*5<5ixxxc5ix. Tlie stn<l<-nt. 
xrnxst yxosscss a oc^r*tain aixioixnt of skill in ordx'r to 
oHtain a s*xtis factory liy.stcresis C5tii*v'f5 Hy tlxe I>a11is1i<5 
XTcictlxod, as tlio tcxn|>cx'atm**5 of tlxc s|xooiTXXoxx xnnst Ho 
k<5y>l. constant- ’’I’lxx^ TV’»t*5xxtix-ity of oni- anoixox* rin^ 
sjxooixnons was <>TO, and tlxo ooorcivo force ^yanss. 

mVtonol xnctal is alsc* x^esry satisf act< ny' in tHo follr>vv - 
ix^^ o>c>xox-ixnont. Tlxo wei^xHt of xx drofx of lic|nid 
falling:? froxn tlxo lowox* side of a lxori3?:oiit al flat t^ironlar 
tiy> may Ho rojrxx-osoxxtod l>y tlie otjnxition 'rxi = jFC r'7\ 
wHcro w is tHo woij^lxt of tlxo droj^, r i.«-« radins of tlx*' 
tij>, and T is tHo sxxx'fac5«' tonsioix of tlic- licyxji*!. Jt is 
vyoll_ kno'vi’-n tixat J<i is not a constaxxt for xxny ^ivon 
licini<l, Ixxit xrax-ic^s witlx -r. THe variation of Ixf witH r 
fox* xc ^i*vcix licyxxid xnay Ho iii-vosti^^atocl Hy nsinj^ tiiis 
o± clitfci'c^nt x’adii- T'lxis vras doxio Hy Ttayloi^lx and 
otlicrs, *ix»d very carofxxJly Hy Marinins o^id J^rown 
<*y^o//r. >S’oo., vol. U , j>. ; lOlfl). wlio 

nsod a sc?rxo.s of Hrtxss tiyxs axxd one txi^ of monol xnotal. 

foi*rrxs an cxcollont doxx"»orxstx‘ixtion <.>f 
vox*y oftc5ix not- xmxdo cioax* in to^rt-Hooks, tHat 
tlxo sfxayxos of drons Ixaxx^^in^ from tii>s of difforoxxt 
radix arc widely difforont. 

No, 300S, Vox-* liiSl 
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Tiyxs of xnond xnotal eaxx Ho y>rop>arod 'witHont mnoH. 
tronHlo, -wlxoroas j^lass tiyxs rocyniiro jgx^oat cax*o in ^rind-* 
in^, and otlxor xnotals suffer corrosion, JK. naofxjil 
soiries of ti|:>s consists of soyoxi "witlx tlxo following radii s 
0-»4, 0-8T. 0-Vi>, 0-00, 0*4S, 0-30, and 0-13 cm, THo 
ixolo in tlxo nrxicldlo of tlxo Horizontal faco may oon- 
vonic-^ntly Ho of 1 xnxn. diaxnotor, Afs. w-atox* doos not 
xvot jxolisHod xnonol xnotal, tlxo sxxrfa^o xnnst l>o sixitaHly 
rongHonod. fdarkxxxs axxd Xlx-ow'xx ground tlxoii* motal 
tij>s wdtli xYiodinnx c^ax*Hotmxx<lixixx yiow-dor, Hxxt tHo 
xnonol motal sixrfaco may H*5 vox*;v' rayxidly j>royxaro<l 
Hy immt*x*sixxg it for a f^'iw'' soc^orxls ixx concontratod 
xxitx'ic*. ac:i<], xvasliing it in xvat<f*i' fox* a fow xxxinntos, and 
tlion |»laoing it iix oliroinics acict , wlxx<?lx attacks -it 
sloAx'ly. ''Pli*5 sni*facc5 is tHon fre^o of groaso, axxd tHo 
licynid to Ho ii xvostigatod sHoxxld sjxx-oa.d ovor tHo faco 
of tlio tx 7 > l>nt xxot nyxoix its sidos. THo liejni*! is fod 
into til*- tijx at sxxcli a rate- tlia-t. drofxs ai-o not- foi'ixxod 
mor*3 c|nickly tlxari a.Hont ^>ix*:5 in tw'o nxiixntos- It 
sHonld Ho jxossiHlo to lovol tlxo tijx, fox- its loxe-or faco 
must Ixo a*5Cii.xx-at-oJy Horizoxxtal, |>ax*ti**nlarJ>' if tHo 
ti|> is larger. I-^rc5oa ix tions slxoitld Ho ta.k<=-n agxxinst> 
x-vcxixor-atitrij i and tH*5 *ii-*>fxs slionld He- cr«>lloctod in a 
w-*-igliing H*>tt lo. '^Pli*'- sm*>ot.ij x-ojxi-od n**o*l lx*-i-**» 

(I-‘'’ig- 1 > 'v\’as ol>trtiii*-d xoitli xx'xxt oi‘ ; for t5om|xai*isoix, t li*5 



rosixlts of Jdai'kins and HJx*c>W'ix ax'o also X'*5y >i*t>d ixc*od 
Ixy 1 Ixo Ixrokon cxxxy'o, tli** jxoinl cjommoix to Hotli 
C5ixry<*s Ix^ing *>l>|,xxin<-<i xvitlx tli*-ix- mxxnol motal ti|x. 
f->iffox*ont lic|iii<is, of c-.oixi-sc-, giyo <rixry*'M of tlifft.-x-ont 
slxajxf's- 

JVIonc^J m*5tal may fixx-tlxox* l>*5 xis*-,*! in making Jot-s 

fox' t lxo dot ox'xnmation of snx-facc5 tension Hy daogox-’s 
rnotHoxJ. It is yiartioi-ilarly nsofixl w'itlx moroxxry and 
rxxolt*-n m*?tals w^Hi<;li <lo not xvrn ixlgarnato w'itlx it. 
If glass is xxs<5<l, onc-5 is xxstxally foi-ood to roly nyxon a 
Haj:>f>y fracrtnx'c^ in oHtairxirxg a satisfactory Jot, Hixt 
monol motal may Ho cix'illod axxd tvxrnod to any dinxoxx- 
sions w*xtlx yxx'ooision- -A.ftox' a fc^xv ImHHlos Havo Hoon 
rc’loasod, tlxo j>r<5ssnr-c' r<5* y nirod to rok^aso a HnlxHIo 
Hoooxixos cynito constaxxt in tHo caso of nxorcixx-y at air 
tcxn|>ox»atnx*o, a va,lix*.5 of 4-7 7 dynos y>or cnx- Hoing oH- 
taiixod fox- tHo snx-faoo tonsion, assuming ^ tHat tHo 
ImHHlo is forxxxo*! oix tHo oxator odgo of tlio Jot. THis 
valnci agroos -woll xvitH tHat oHtainod Hy otHor oH- 
sorvox's iisixxg tHo saxno xnotHod- jVforooyor* it is 
xxossiHio witH a xnonol xnotaJL Jot to iix'vostigato tHo 
fcs^lia-v'-ioxxr of tHo sixrfaco tension w'itH tomj>oratnro 
njx t-o tHo Hoiling-fxoint of tHo morcxxjry. 

Jbt. O- »»owasr. 

XJnivox-sity Oollogo, 

I^ondon- . 
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TJt»« Ooc«JiJ*3r«f*».c«? itl&cs Osrcstr^x^ 

MJr^mmMf9§jtax <Say> on ISni^ltslA OymtLomr 3Se<l8. 

S7<r of 3Srov. n, 1027, oxne of wis <0r, H. 0.> clo> 

«oril>oci _03Cjp«»z*imon.t,« or» tvlzo retlvo «Lt; wlzioH t>lzcLt> 
x^^lrzoliit-t-iirzgio, 'wH.ioli i£) »Al::>i:tn.dlGLZxt:/ on fho o^^wt^ox* l>oci« 
in frlio Xtivox* J&la.olc'wcx't-ox*, ciox'om’otl >'onripc 
In. oon'fcixxnin.^ oac^xorxmoxxtis, iti w'a^ «x»^<Jonl.\' 

x*oetlie»ocl tho 'W'lxollc-t/injKle* fx-oixi loo«.lit.>r nri- 

<lonl>tiOCll 3 r not, a« (loo. oit. >, 

( =*= Jkt Jl*, ), a,l it i« xx o1cjish<? 1>* foltxtrotl 
fo**m- Tt w’etR, jrtxox*«ovce>i‘, fovincl lxxxfDo»»il3lo 1r<> iclt^ntif.v* 
it vsritli &,t%yr fox-xn cio«*c?i*il>o<-i in lit€?>z’«x.t\xr^ on, oi' ixx-evMoiit 
in «* T^|:>rosontabtivo oollootion of, XiT'iti«li ^%iio1I^-t. VV^lxon 
it osta.l>l irtl^ocl 'vvitli oen’ta.iix1->* tlxixt tliij-4 ooimnon 

lilrt.ol^w'ixlor stlxoll iss» xxot a. !FlT*iti«H form, W^inc-'lc wortH » 
vv «LM «oon x>.l:>lo to icilc?ixtif>' it from r«-rinl»i. xi.nxl mIioI! * * 

c*lx«xr‘a.oto3*r^ *x« (i*4».,v), tlxo jX t »ioi*ic?*x.n i 

o^Vi^tor i-xoMt. > 

''l"'lxox'e>>foi*<>* iix tl>i’‘ n.ot in ^V’T'ortfC rt^fx'sj'i'Otl to jxlxo'v'o, 
t Ho nJEnno IJ t'.^i fxtp-x'&xx (ir^txyr'^ nn4Mt Hr? tsx»lxistitnt.<'»cJ .' 
ovor>r vv'Hoi'o for **,nci X ’ x“0«a.lf>in:?c fox- j 

AIt4r€-!»c, oxoofxt fox- tlic^ t J<’*«.i^<tj«tiorx of t,Ho i*i|^Ht.-lA«.rni i 
s^liotl in 1, |>. Z ^ irtjc iw «. c-los;*- 

ixllv of it f'ljff'ft i tXTicl l*r*,>='.'Si o| 2 :# 2 :-o£» !*.•-» x*lo« x-'orx' 

j-^imila.r <>0 l-liot^o of t H<^ l«ttor ; nxoroo'vor, t Ixo 
of Vxotli >oc- i€i>i t o I'n |>nrf>l<^ xx'litMt t 
llio.y' c'oxxtain nrci <1 *nYi4X^*‘< I . J tx < lio xxoixi- fntixre* it i« 
to x*ox^io\x- « J 1 t fi€» forni#^ vrliioli otti4i-4<‘ doMtmo- 
t ion of c> >-i~;l.or)=; on < I i tYoi't^nt TCix^^lislx ov^^tc^r Xt 

li***^, Hcf'vv-ox'c'r, l->oori |>rov’-<^d tli«f Or'f /■•/*/ f roxtx 
t l>X4t tli*xt it i« j>ro- 

Ixx-xlxl^” jxot. .«4o x.''or«oionj-i «« i_T roi>4CM/jy ln.an <y,i>x€*r4f^t:x , ixnrl 

foo<isH on l->orn*xc*loisi i»x tlx«* *A>>«otxoo of o>*4Ht<*r«. 
'J^'lrxorot <*£xn fxo r»o dotiixt t li*«.t Xi^ji*o>4*x3|xin>:: IxtXM l>o«-n 
in trocltxoxsd itxt'O X^ngliwH. -w'txt'OrM f ron » -Amorioo. ot» 

Amorioo-tx o^-^tort^ in t-lK' f=»txixxo >xn<l i;>rol>xxl>l>’' 

txlxoxxt tlxo MfxixtC' t imo, xvis C ./omfocarf n (moo Ortoxx, 

/ *mrr Jirti/. jS^oo., -x^oI. 1 , Jl, 3 ). ‘‘PlniM mjxooJom of 

< *i*Of xicl til tx^ ifc> xo^ctx'x^nxol^- nHtxxxdcxnt in t Ixo stxnxo Ixxoxxlit^- 
(llxxxt i«, iix tlxo Illxioicvx^a tc^r TXIx^'or) t.ltxxt' in 'w-lziolx 

tlxo XJroMix,3f>iix?c noxx- c*oc*»xrM «x.1mo €x.l>tiXx<ieLntly . Xt xxroxjLtci 
Mooxn tlxHft luotlt C ’rojxixl XX Ixx ctnd XTi-cx«€t3j3in^ (And |;>os9il>ly 
otfxox* oz-^ AxxxMrnM } At onoo f<>vzxx<l oon^onxAl oonditiozx« of 
fox>d ond oiirnAto oxx ixi tr<»<lxxotiozx into tlxc^ riolx XC»so:>c 
o^stor l>odM And Z'Afxidl^’' OMt Al>lx«lrxod tlxox xx»olvo». TTlxo 
oxxxloryoM oz' Aclxxlt m of XTroMAlninxc xwrili ooz-tAinly liAvt* 
l>oorx oArriod AlznoAxly to tlxo VVrxitMtAlxlo axx< 3 otlxox- laods 
iti tlnio TlrzAinos IEl»txxAz-y oxtlnioz* ozz Ajrnc^x'ioAn or rxAtivo 
x-olAid oyettoxTS, And to Ay Ixax^o e^fxroAd oxrozz. to mor^ 
ciiMtAnt tiods- As XT jrosAl'|3in>c is A nzzxolx mor-o dAn^orons 
x-xxomy to tlxo oy stor-xx rod viooz* tlxAxrx is < ^x-oixidxxiA, Ad- 
ciitionAl ]>z'eoA,ntiozxs will X>o nooossAzy to jxrovont tXxo 
introdxxotiozz of foroi^zz x>osts from tizo TlzAmos llCstvzAry 
oystor loods to otXior y>Arts of tlzo ooxxntry. 

Xt is zxoxx' jxossilxlx^ to z*oxrioxv tlxo ooonotxxio oozxditiozxs 
oiz tlxo XCssoxc oystor X>ods in a zzoxxt li^lxt. In tlzo noto 
to IS'ATzmK iloc, cj-ilf. ) it was rooordod tlxAt in 1024^ 
fiO izor ox>nt. of a»x o7C{>orixnontAl sj>Atf a11 was dostroyod 
l>y wIzAt wo nox»r l«zow is XTrosAljpinzc, And tlx At a 
*^ itz.xilAr AznoxxTxt of dostz'xzotion oooxxx*rod ovor tlxo xvlxolo 
of tlxo noij5lxX>oxzz*in|5 txods At tHo satoo time*. lOxxrin^ 
tlio lAst txxrozxty or tlxirty yoAors, or j>ossil>ly loss, 

X ' ros Al|f>izxxc Ixas Ixooozxxo azx offocstixro Addition *to tlxo 
oiioznios of tlxo oystor -cxxltix^Ator, And mxxst Ixavo 
inoroAsod tlxo dii6fi.Otxltios in roAring; X>rood oystoxrs, 
*‘pf*^T>*»‘tod, sAy, witlx tho oonditions xvlxiolx ox«:istod 
tlxirty^ or fozrfe^r yoAzrs A|^o, It is Ixoixod tlx At IooaI 
nxAy roxroAl rnoz»o informAtion z-o^Ardizx^ tlxo 
ArrivAl And s^p-roAxl of XJ z^xsAloinzc And its 
otfoots otx oystoi*-cxzlttzro, ,T, Xi, OAToasr, 

H- XV'i3>TOJK:xvoArr« . 

*- ly«^ozxtlx Attid Inondon, 

Jtaly ai, 
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Tplxo Aftortitlo'vv in lVfi:»ztnros of ISTitro^on And Oacyi^on- 
I>r A jxAoor ]pxj.lzlisixod l>y J . ItCajxIaxx in tlxo f^roo. JNTot^. 
€>f (14', 2S8 ; 102B> tlxoro Aro dosorxiood 

sonxo oxcjxorimonts on tlxo Aftor^low' AooozxxfXAnying 
tlxo jxASSA^o of AZX olz^otrio disolxAx-^o tlxroxxj^li Aix* At 
Alxont G nrxxrx. j>z*ossxxro. A j:>oint of ixxtorost is tlxo 
olxsozrv Ati on of a >>lxao -wlxon a csondonsod dis- 

olxArg:o w^itlx MjxArlc -was oxxx|xloyod, X>ixt a yollowdslx- 

#arx'€^oxx 1^1 o-w wlxon tlio sjxArlc ^ajx avas not ixx ofxox-Atioxx- 
J rx tlxis oonxioxiorx X -wish, to nxoixtion a jxlxoxxornonon 
AA’^lxiolx 1 olxsox-vod soxno t.ixnt^ A^o, in tlxo ooxxi'so of soxxio 
o?cj_>oriznoxxtM doAlixx^ xv'itli tlxo Aftor^loxr in mi>ctxiros of 
» xi tro ji^c^n at 1 d o 3C ypron . 

Tlx«s olooti'odoloss fJisT^lxAX'f^o aa-as xxsott v^-illx a MjxArlc 
»x.»xd 1 , 1 x 0 Jixnits cd‘ y>ro»»xxx-o xv^ox-o xxlxoxjt 1-8 to 
<>-01 xrxxxx. Xn a f^^iv^on Tniactiiro, fox* otcatojxIo, Air, flioro 
is A mIxai-jx ixxixxiixxxxm in tlxo dxxrAtion a*x«3l intoixsity of 
t.lxo Aftori^lox'x’' At Alxoxxt 0-G3 nirxx. jxrossxxro, w-lxioli 
MOfXArAtOM tlxt^ yollowislx-g^roon oxcy^oxi Aftoi-^low' (At 
Ixiiarlxor i^xrosfsxxros ) fronx tlxo or An^o-yollo^- nitro^on 
Aftorj^ioTA- (At low* or j.>x*oss\xroM ). Soo Also a xxoto to 
ISTArTzmii: (X21, S13B : 1028). £n a oortAin |xx'omsxxx-o 

T-og:ioix in tliO noigzlxlxotxrlxood of tlxis xninixnxxTxx, a loixfs; 
disolxAr^o (A socjsoxxd or lozigror> v^os z-iso to a Ixlxxo 
Af toriarlow'. A^t- a snitzxlxlo jxrossvxz-o tlxo rxitx' 0 |^oxx -IxAnds 
xxlso A}>|>^^Ar fAintly aIoxx^ -witli tlxo Ixlxxo jE^lo’vr And 
x^ATi Ho ol>MO»‘V'od w-itli A sjxootrosoojxo. Ho'N^’'X't'v-or, AJvitlx 
A 'v-ory slioz’t disolxAi-g-o (not TnoA«xxrAl>l€*» > only tlxo 
yollowislx - jj^roozx xvftori^low' is visitxlo (oon tintxoxxs 
Mf>oz;tr XX zn ). "Plxxzs, cJiffororxt tyjrxos of Aftoz*j^lows xxxAy 
1x0 oxcoitc;^ in tlxo sazxxo ^as mixctxxro At tlxo sax no 
|3X'*ossxxz*o znoroly l>y Altorinig tlio jxoriod of clisolxAr^^ini^- 
Tli<^ sxxnxo ixlxonoznozxon oazx Ho oHsorvod ixx xnixc-t xxx-os 
ootxl xxinizx^ otlxor jxrojxortions of rxxtro^on Avxd <x>c:y;t^on 
Hnt At dilYoz'otxt , totAl Tfxrossxxz'os- 

-A.t A j.>ro«snT*o xi^^’lxoro tlxo trAnsitiozx frozxx tlxo 
yollo-vfc-'tslx'-i^roon to tho HIxxo Aftorglo-w^ ooinmoncsos 
(xxsinjEr ^ sooond diso}xAr|^o>, tlxo forznoz’ ^lo'W^ i« dis- 
jplAoocl AS A vi'Avo a1ozx|^ tlxo txxHin^ loAdxni^ from tlxo 
discfxAr^o ■\’-ossol w-lxilo tlxo lAttor joflo'wx'^ oc?oxz|.>ios tlxo 
xrossol. Tlxo HIxxo gclow' fAlls ofT in izxtozxsit>', Hxxt is soon 
Hrif^lxtozxod xx^x AjarAixx Hy tlxo rotnrn of tlxo yollox»’-islx~ 
^z-oon wAvo. (Oorzix>a*fo JVtAjo'wskA And l^omlxArdt, 
. 48, 137 ; 1028, f or oHsorvAt ions on tlxo 

jxrofz**’^«wic»n of Af tor^loxx- 'wavos in Axr. ) 

HzCXFtXSS A.mX X-.El'WlS 
(^^AtiorxAl HosoArolx 'F'ollo’w), 
Univorsity of ^linnosotA, 

3Vf innoAjxolis, XJ‘,S-.A., 


^nAlysis of tlxo IFirst SpArlc Spootram 
of Snlplxur <iS-*~>. 

A. tlxox-oxx^lx stxxdy of tlxo sjpArlc sj>ootz“xxxxx of 

sxxl jxlixxr AW' AS nxAdo Hy ."Eldor And V Alont a ixx 1 004 in 
tlxo ZTO^ion X3301 to XG8 10, In 1007, Sir USTorxnAzx 
I.»ool!i:;yor slxowod tlxAt soxno of tlxo strozxgpor linos of 
S’*" 000 xxr izx tlxo sfxootrxxm of Jrti^^l (oIass JX8>, loxxt 

not in tlxo sjfxootrxxxn of «-Oy gni (CliAnt -A.o), or Sirixxs 
(I>wArf .^o>. 

Tlxo olxxo to tlxo AnAlysis w-as oHtAinod in tlxo follow’ - 
xrxg: "WAy, TaIcxzxjuc tlxo strzxctxxro dxA^^Axn of S'*" tlxo 
p^ossitxlo trAnsitions Aro 5 

^ 2 Jkf 3iH3 ^ 2Ji4r*iNr3 

331,. ^iKdr^2sr^ 


Tlxo fxxndATOontAl lizxos 33X3 -< lio in tlxo 

SSwddt jUJCNr X 

xxltTA SolixxTOAnn ro^ion. And :M:illilc:An And l^owon^s 
dAtA in tlxis xro^ozx Aro rAtlxor inooxniploto, Tlxo noxet 
2lZIcX33*X3 ' , ^ 

j^oxxx>s, ^ 7i/r^7\T^ 23 X 33 ^ 3 , lio in tlxo 'V'isiHlo rojgiozx. 
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□rtxo ^ A-t ^ -< w^a-w lt>Oi*.-t<.»cl a.t> »>• 1 SOOO, 

llic^ o>ct oifissiiori. <n»f in-o^xal 

Ja-vv- fsi^-fxx !>>' (Salna a»:i.<J JFCioliJxji,, ati<J V>>?" t.r«>a.tin.|aj 

tiller j:jnic?ai^ lie'll of axicl 01 + 

t-»*>tlji i-c*<T«:*i i t ] v aoal>"««-scl c»‘:x;aoiin.at>iori 

of f lio tal>lojs of ainl "V'aloxxt.a I a j 5 ^r*oxx]|» 

of lixie^te; iix ffiiw I'opcioo.. « 

A. f'lii’t: lioi' olxxo 'w^a^ tiljtaixiocl fi'oxn t fio faofc -tlriat of 
tlxo«o gi’oojXM of liixos x£»-f and X/><.>33 ^^c:>x*o tx'aood 

X^ooJtcyoi* in t-lxo sjxoofx'tiTi-i. of J-Toxxoo f.Jx« 5 so 

t^.wo lixx<?« woro rograx*<lo<l as=i tlxo M-fcroxxf^otst. linos of t/lxc’» 
l^i'onjp 2 JI_/ 2 -A/'x naxxxol^’', as ‘*-^3 - and 

— ^jr* 3 , f3ot>lx of 1 : 1 x 0 wo irj nlf i jxiofw liaA/o lx€'on dis- 
oovoi*o<l, and of :2,Asf^A"^ Ixoixijaj x-ow f^ocfiA-^ol 3 ’ 

270 an<-l 43T- ^flxo diff€'*i-c*xi<*.ow ax-o li>l, 2G7 „ txn< I 

3eo. 

Witix t fioso mxxl tiixlc't K aw olxxc»w, t lit' xx1.-lx«^i~ sl-x'on^ 
^I'on^jw idorit-itxod l^v l^ocLt^'oi' at. \A\A2 ~ X4 17-4r v\’'itii 
worrxo linow in trlxo wiix=»ofr*ixxxx of F^iji^ol x^oxild l>o awwifar^xc'd 
fti f-fio ~ gx*oxi|->w of tlio t-i'anwitrioix 

2A^^AJ'^ -< Tl'Ixoy ax*o not- x't^fxx'odxxood Ixox'o. 

_l>- ISI . 1 5xi_x'i"i --x<‘'ix-x XX Y V'A- 

I^at xia xxrxx'l -A-llalxahjacl , 

JVJay 3. 


I^'lnor^scencro of IVIeronry Vafionx* nrxcloi” f.rOw^ 


It Ixaw, I lx<*lx<ivo, liox'ix ^x'nx'ixxl 1>^ sxij>j^>ow<*< 1 tlxat flix' 
f^ooxx Ixixxid fixxox'owoorxoo of xxxx%x*<* 1 11 * 3 ’- v"'a|xoixt* oaxxixot 
fc>o oxoitod l3.v* oj3t--ioal f x'oe^xi* *xxoiow nixxofi lx*ww tlian t:li*xt 
of t-ixo nrxor'csxixw rowonaxioo lix»o. Ifoxxt^ox-xnaxxw, xv'ojrlcinji^ 
in 'Fx'axxolx’s lalxoT'af ox'^-, Ixxxs jxixf f ox'W'ax'd tJio v^iow* 
tfiat. Hiiw g’T'ootx ff norowc*<'n<*o x*<*wixlt-w ±'i*oiri llio oxoitrxxfioix 
of Uxo rnolooxilo to tlxo sfato, » liffoi'i ix^j: txxiti lit-t lx* 

in. Grx^x'f^y fronx t,fxo csoxTowjxondin^ wtxxt.o of -t-lxo aloxxx. 

I lxaA;>"o rcjconll^-^ fo\xn<l, Ixov^^o^-X'X', fixate llxis Ixi^lx 
f jroc|xxonc! XT is xxot> ncsox’swwax'x' to wtrixn n J atrx.^ t-lxx» jL^x^ooti 

finoirosoojxoo. 'I’lxxi most, otfoofiv'cj* arr*anp;oxxionI triod 
so far* iw fo fooixw an ii'on oi* ooj^jxox* aro, or ax» 

at-xxiO«t>lx<:*>X'i<5 ’ xn<3X*oixr-.v Ixxxnp, otx xx Inxilx ooixt^aixxin^^ 
xnoi*C‘Xix*>' af at:ix-iow 3 r>lx<^ri<* ixt*owwxxi*o. >V filfox* oonwiat.ixxj2t 
of a Tbxxroxxtii-xf» coll txxxd xx wlioot of 1x1 vto iiN'iol i^laww xw 
introx’^osod t-o <*xxt. off viwxxal li^lit. Undox- Xlxowt* 
oon<iif»ioixw a l'>x’ij;^lit> j^roo-xx tx’ac-.lc iw wot'xx xxxarlxiixj^ ox*f 

tlio^jLxafrlx «.>£ t.lx<? x'a>'^w in tlio vajxoixx', 

Tlxo slxoi'to.wt, znort;xxx\v x^'aA,'o - loxigt lx tlxat: tsan 

fx'ool>^_ tlxi'on^ix_ t-ix<^ l^lxxcf liX'-iol glxxww iw X31^G, anr] 

oxcjxox'ixxxoxits xvit^lx tx xxxxxnoolxx'oxxxat-txx* liavo slxoA;v'n t:>lxa.t 
fclxxs lino oxcoitxis tlxt» fl iioi*x'«wcron<jo, wtx’oxxg^ lixio *xt 

X30^0 is nnalxlo to do wo. 

, *3riioso oscjxox-ixnoxxt w xxi*o Ixoin^ dox’-x'lojpod ixx x.^ai-iot*w 
<3.it‘ootioxxw, axx<l vx'ill Ixo |xxilxiiwix< ?d xxxox’o fxilly ixx 

H Altruism XX. 

\Lox-Jixig- T^la<3o, 

Olxolxnsfox-d, ICMwo:^c, 

.A^ni^. *4, 


R-adixxm in CJaxxcer. 

<xf Axxfr, 4, tlx*; Wi'it«.*i- of t.lx<' a>*ti<rIo 
on tJanox'x' I-^x-olxlomw, xxftox- wt^Jt ? in|^ t lxat wnl >w tarxt iai 
t**^^ctjc*al axlvaixcix; ftaw Ixoon xiifx«lc' in t I’oxxtxJi »<=*j xt Ixv' 
yadixxxn, eoxxolndow Ixy wxxv ixx^. ' At. tlio waino tixn'o 
j * iwtificat ioxx fox* ar*3' tallc a^fx^ixt wxxx'isox’x* 
ooirx ^5 oliTrxxnatod.*’ 

I*'! t or'xxatri^.xixal ( ’oxxftix'x^xxoo in t^iix-wt ion t-l»oi*o 
woT*o diwcaiwwioxxw xLjyxyn tJit. 'r-olalivtx valixo <d »nx*^<'x*v 
flio tx*oatrxxont. of c;ano«'T* ixx foxxx* witow 
ot tno r»o*J 3 A. .Aut> t^lxowcx xl is<;xiwwic.»Xi.w fonx- I^irit-islx 
stxy^ooxis w^olto ixx tlxo following tox*xxxs : orxo advooatod 
fclxo txso of i*aditxxxx xn oiooraVxlo l^x-oawt oaxxooj' ; oxx<* 
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wtatoxl tlxat. Ixo lxa<l gfivoix \xj.> t-lxo W^oxd.lxoixn ojf>or*atxoix 
fox* x;«txxt?Oi* of trlxci <;or*vi 3 c ntox’i ixx fax^oxxr* of x*atlitxnx ; 
oxxo dosofitxod a wofiow of oasos of carxoor* of t>lxo tongtio 
wlxox*o tlxo f>i'iTnax* 3 ^ ^^x’O'vv'tlxs xvoro tr-oatod lx 3 ^ i*a*3iixxxx 
ixx ox-dox- to av^«.>id o>coiwioxx ; xxxxd ono dotailod a nxotlxod 
of x*atIiTixxx t x'oxxtxxxoxxt of oa.ixc^oi* of tlxo x*oottxxn, ixx 
oj_>oi*al>l*j> and ixxoj>ox*alxlo oasow dxxx*iix^ tlxo last ttv'O 
>'oax'S- 

Wlxoix wtatoxnoxxfs life*-* tlxowo xxx'o xxxaxlo 1 * 3 ' Mtxi'|; 5 ooxxw 
tlxoxnsolv’ow, v*^x>xxld it xxot lx«e> xxxox'o oox'x'oot to tritxyr tlxat 
ox’W-ixx^ to tlxo xx< J v^aixc'ow ixx x'adixixxx- tlxox**xjx>' tlxox'o iw 
wx*nxo j xxwtifixsat.ioxx foxr l>olioviix;t 5 tlxat ixx oox'taiix witc^s 
of oxxxxoox*, x*adii«xxx xrxa 3 ^ xvitlx xxxlvxvxit a#a:c* x'ofxiaoo 
wiix*^ox*3’' ? ^SIl>JS!X4:v Hxjrss. 

' 3 '*Ix«»" JM id<ll*';w*’;>;: Hi txwjxi txxl , "VV' , 1 , 

€>. 


ir^xxox'. llt^ww j^iv^c'w tl»x^ oxot-t; x:;oi-x-«-'Ot dx'wc-T*i jxtion of tlxo 
^>x'oc**!>o<lii xju^w of tlio C*onf 3 :r*oww : tlxo la 3 '' j>t*oww tx*anwlatod 
tixoxxx -witlx ixxtxooij i*at<; o-xa^^^urox-xxt ioxx. 

''1*11 K 'VV'axTTsa cxi*- tjxic 


TPlxo Sixoctx-nm of 'T'x-it>ly lonisocl A.ntixmony , Six IV 
I >ir tlxo oaw*’' of tlx*’; iwt>ol<>‘ot I'onio w 3 *wtoxxi C^*! X* T ix fX, 
SSxx IX I, {Six X’V^ . t lx€:^ JX.-t*xx 3 ' <lotxl>lot la’W'w Ixav*' lx**on 
foxixxd t f » a|xj>l 3 " «*x"«*xx tlxon^lx tlxowo wi>o<*tx*a <*onwiwt of 
wixx^lotw a.txd t i'ifxlot w. trorxt i rxnxnfjc c»ni' j-n'ox'ionw woi'lc 
on J XX IX xxixd {Six XX3, xv** l»ixx.^xx Ixox'ii xxlxlo to idc*xxt if 3 ' 
WX'A.'OT'al l^fOXl^XW ixx tlxo W| >0<! tX“l IX Xl < ►£ {Six X . ’"I'*lX0W4- XXX**-* 

XX **/***/*> ixxxxltijxlot , l 3 'inp: l>ot-v\*o<*-xx HOo A., xxnd HOI -Ak.., 
a vc*x* 3 ' wti'oixgr xxxnlti|xlt*t , 13 'ixx^ l>o»t vo<*o>n HT3 A. 

and 1140 A.., xx 1 » ixxl 1 if xlot , !> xxxj^ l>**t xo*** "n l^l^TT A.. 

xxn<i l2 1 13 A.., xxxxxi *x. fiowwililt* :*y> 3 />' |^x*o»x}» 1»* x 

10/5 1 A. axxd 1 103 A- ll'lio f i I'wt ^JT * wx'f xafxxt i < *nw ax**.; />Hf>4r 
atx<l { 2 l?€il x*iix.~*^. In a 4 lditioxx to tliow*;, xx lino and 

lixxo ^iv'o atx ostixxiato of 3-40000 otn.“^ fixt* tlio 
l*>vv*<^wt, lot.*^x'l oot*i:*owjxoixdin 44 to an ioxxiwxxt i* >tx fxotontial 
of al_xc>nt 412 x*c>ltw. 

X tx xxd* iit ioxx , soooxid moxxil>**jrw of wx>x*i<:?w liax'o l>ox>ix 
i«l*;xxt ifixM I in Xn XI, axxd x-vo ar*o ixotv lo« »l<.irxjL^ for* xxxldit ional 
ooxxrlxixxat ioxxs ixx {Sn XIX and iSl> XV*. A coxrx|xl*r;to 
x'*»jx'>i*t xx.il 1 Ho jfxxxlxlxwlxotl *r;I WX^VX- ll**!***. 

-I . IX. < i ittaKJsr. 

<Jolxnxxl>xjw, Olxic*. 

It. *1. r..Aisfxj. 

XCdrrxonton,. AlHortxx. 


"I'fie OoTpus X^uteum and t:fx*e Cilaxxsc^ of S^ix*t:lm. 

Aw X j-xointod r>nt in tlxo ax*tic;lo rtsfoxToci to l>y 

»nxworx I-"lyz\tx. in 'itxc of 3 xxxxxx 30, -..f"*. 1020 

y^^xr?*. , 2, 120 ; 102T>, jxartxi ri t ix>n iw oox^tainlv dxxo 

to wovoT'txl fa<_;tor'w, of vx.lxi<*-lx t.Xx*5 doolino <-»f tlxo ooirpttis 
Ixit^oxxxn is f »rolxal>l3^ cxnx’^. j!Vlox*oox’-x»x*, tlxo o«xlt3wr|afomx9*x t 
<">£ tlx*', f >x'o>jfnai xt rxtc'X'nw iw also dno to wxxvox*al faotot-w. 
Xn t liX3 **awo of tlxc wt*;i*ilx*. t»t^»x*ino lx<.xr*n in y#4f»*for»</x**x, 
tixx’* ]>xxx-tixxl x*x-^ir*;wwion of tlx*; cc^xr-jot tw Ixxte^txxxx ixx tl**5 
al>wan*;x; of tiro f*»*tnM rxrx&Ly Jixxv’c; l:>*»»oxx tlxo jxxain fa<5to*' 
in tlxc xxt*^x-iix<.^ inxroj ixtioxx. Ixx tli*» < 3 Ctso of thxo otixci- 
lioi'xx tlxo c*nlar*^od <?ondition of tH*:? vxtojrinto %vall arwl 
tlio ooixt <x.ino<X frntxrs inv'olvo frix'tlxox* facstoxrs iit tlx** 
<ioxxtin ixatioxj of fxj:*c^naxx 03 ^, an*l it Tna>' Ho tXiat ixx tlxoii* 
f_n**-waxxco tli«9 x*oj^r*ossiorx of tlxc; oor-jpuis lxxt«.xtxm tvas not 
*^nllioioritl>' adxr-xx,n€;*5rl to a«Xrnit of tlxo ooo\trjE'«>n<?o <>1 
Hiftlx at tlxo tixxxo of tlxo comxmetncxonxont of involntioi* 
in tlxo non-]r>rc^priaixt Xjox*xx ; tlxat is to sa^r^ in ord*'i- 
that jxarfcxtx-itioxx xxx&,y oooitr, it xnay' l>€* xt-exoossax^y txfft 
only foT tlxo cojrjxxxs Itxtoxxxn to Ho in a stato of irnairlcofl 
, Hnt also fox* tlxo ntoHno Hoirxt and oontainc*< 1 
fex-tnwos to Ho in a oortain oondition of dav^olojpnrxotxl. 

XT. H, A* 

d tily' 1/5. 
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E'vricjtexice or of ai I-Ium3.n Pei:‘sonstli^:y'. 

I>ir. R.. a- P.R.JS. 


“ "We^ Cfcr^ Htitrl/irkili: iix £jrori.ti o£ orxo of IN'a.tJx.ir’o's s>iO'W« &,& 

^ ro»f»j.>€*tot.fx»l «.^aclienriC 5 €?i, Wo «kx*o tnof- fo for* t->ro 

j>fiorrori:rorx 4 a. AVo cioo’t: xxiicixr.of«i.ot>ox*o tlnonrx. 'V\'*'o cforr-'fc 
laave* tio <loforx<i tilnorix or* orcpl^tixr. tVrom.. Ror*o firoy *iiro 
Xor fixrry liorroati rrxa.xiL l-o lr>olxol <3 ,* ■* 

X>i*. X-.. ±<.. < 3 r. OifcwisTOOisr, ’in I'itt^ 

T Mil j:>C 3 irnomLi.«Ll jiHoinonnoxxa Mtuciiocl in tHo 

„JL_ nskMOont^ Mcioncso octlloci ^psyoiiioa,! roMoa/roii a-ro 
ostMon'fciallv' -plionomona aMMr>oiafocl 'wiXli living 
organ iMm«, and fall, i-liorof oro , wRliin -fclao limiXM 
of -fcHo Vr^iclor scietxioo of l>iology . iX lias long l>oon 
«i rof>rc>€i,oli -fcliaX lt>i€3logist.M in gonoral liavo rofnsod 
f<> study -tliom. i^or nxywolf , X liavo licifon ondoavonr- 
trig, during Xlio ^xast fivo or six y oars tio romovo l,liat> 
rt*|j*roaoli Ixy st>iiclying tiioxn wlicMiOA-or ofijiortimity 
prosiontod itsolf. " 'IT'wi* yoars ago, in t.lio oolumns | 
of ^STAnri^ms, T j>lc*ado<l for a rooogixii/ioii of -flxo ’ 
rofilif-y of llio yilionotnona and aslcc^cl fliat> soionoi^ 1 
slionld Ice'^oj.i an o^x-^n mind aliont; t-hoin . A±> tliat | 

tinio I was not, oonvin<*od t-liat tlio Miirv^ival of a * 
) I liman |>c‘rMt>nality , aftor tlic? irliango wliioli w*- 
oall dc*atli, liad oven* Ixton xlornontstrato<l , alt-liongli 
I }»ad to admit tliat. tlioro vas mncrli tViat- was 
pii»isr:ling in t.liC3 ^iliononioiia and nxnoli tliat oonlel 
l»<* most Mim|->ly oxplainoii l>y aooofiting snrx^ival. 
^\m tin* roMiilt" of fnrtlior oxy>orini*‘»ntM v-itli tlic* 

roniii-rlcii till* lloMton me^eliiim, IVlrs- 1^. 1^. (5. i Sancton, 
t f<'o! t-liat a isf'i^ntiyif ^jrc>r>J' of survival lias at last 
ol>taim*<l, ami it is tlio |>iirj>oMo of tliis art,ic;lo 
to sot it l><*foro“ tlie^ roaelor of JSSATrimTC, wlio, <^>m* 
migtil vontiiri*- to liosliovi', -vvonld l»<* iiitoroMtod in 
w V^at- af>jx*“ars to m<» to l>o. in l>i'. Ora-ne Ion’s oxvn 
\\oi-4ls, one* of ]Nat urea's sIiom s." 

I II sn limit tiJ^lg tliis ^iroof, I dosix’t^ to c»in jiliasisrs 
tlirc'e* things ahoiit it : 

(I) ''.riio" j»oMMil>ilLti€>*s of framl hax-o l>oon 
**liminato<l in two ways : 

{ft) IXy using sii€*.li oontrols as tho natnro of 
€*x|>orimont oloarly** emails for if a c*liargo of 
p* straiglit-ont fraiiel is to lio avoicloel. 

ih) l“lv' clovising oxfx'rijnoiits wliioli, in thoir 
\<*i> natnro, aro oitlior inanifostly ini|:>OMsil3lo t^ 
Ml II an lioings in tlx€3 flosh, or at any rato admittodly 
inipossililo imdor tho oonditions of avtiial jx'r- 

l'< *T iMan<-o. 

(-) 'I'ho oxjxorimorits oari ho roj>c3atod titno 

aftiM tinker, and tlio same* rosnlta eilitainod. In 
i'u tMio, no sc-iontist oan lov^sl tlio oliairgo of xxon- 

n*pt'iition against tlio ox jiorimc^iitors of tliis 

pa rt K-nljixr gronji. 

t‘») X'iio main jiroofs of survival olitainod lio in 
n >mt*na wdiioh, "wliotlior of tlio so-oallod niontal 
Ml’ ph\'Mic-al tyj>o, aro normally of jior- 

f« *riMaiic;t‘, l>y jhnman lickings. 

H^'foro giving a oondonsod a.ooovmt of tlioso 
iriioiia it will lio no<?o«isary for mo to ontliixo 
t»rittl\ th^. ixistory of tlxo modimnsHip wldoh. is 
^»M\\ known wldoly in rMsyohio cirolos as tho 
V ’ modiumisHln. IMlargory^s maidon na^o 
Mina Btlnson. Hno is now tlio wifo of X>r. 

* i . eVandon, a w^ll-Uinown Roston suurgoon. 
\\ u.!s hojm in Oanada, and had a hrothor nameid 


"Waltor StOAvart Stinson who w'as Itillod on Airg- 
X 012 , in a railivay aooidont* Tlioro was a groat 
affocjtion hotwooix tlxo lirothor and sistor. Tlxo 
xnodiixmslxi][> hogan in IVIay 111253 , with t.al>lo-rax 3 X>ing 
and siiolx-lilto familiar jilionomona, lint dovolojpod 
lator into tranoo form, with a vory strihing ohar- 
aotoristio, namoly, tho formation of an indox>oxxdont 
vozco, not x>rooooding from tho li|>s or throat of tho 
modixxin , and olaimiixg to ho tho voico of hor doad 
hrothor* Waltcsr. OThis voioo was c^izito strongly 
dovolojiod txvo yoars ago, and vras tostod vory 
fizllv hy mo in txvo stianoos at tho ond of Ajpril 
1025 €>. Tho voioo doos not ixttor inaxxitios or 
hanalitios, hizt shov-'s a fully dovolojpod hnman 
Xxorsonality , vory mascizlino, foroofixl, and hizmoroxzs, 
so that it tonds to dominato tho wholo x^rocoodiixgs 
and oloarly oxoroisos an indo^iondont •will of its 
, own in rolation to tho othor sittors. IVfany z*e?- 
[ maz'hahlo oxi>orimonts hav*o hoon x>ox*formod throizgh 
i tho agonoy of this oontrol, xvliich anyono may oall 
! ‘ Waltor ’ ‘ without f liorohy oommitting himsolf 

. to tho hc^liof that it is truly tho siirAriving voiot* 

! of Alargory’s doad hrotlior. 

I C:Joming to lloston aftor azx ahsonoo of nioro 
\ than tw'o yoars, i haei tho attoixcling 

! and oonf rolling four romarhahlo soanoos. 'X'ho 
first f A\'o of those*- ooixtaiii all that is roq^l^if'^ for 
; a striot tho suz'v^ival of tho human x>^^~ 

j sonality of Waltor g^tinson. Evon nxoro romarlc- 
al>io v’ore* tho rosults olitainocl in tlio thirel and 
> foui-th soanoos : hut thoso logioally form a 
( of a sc’srios of oxporimonts not yot oomykl^^tod, 

; and thoz'oforo tlm aoooimt will ho hoth simjilor 
: and olo'aror if i icoc^X'^ mainly to the* first two. 

Tho XI roof of siirvi\ral lios along tw^o Av*oll-marlcod 
1 linos, ono of tho monfal ty^xO’ namoly, Hu.'X^c'mcyrm^tt 
GOff'rcitiotr oj' , and ono of tho yihysical 

’ tyx>o, namoly, 'jirod'Mt'i Icyn. rrf 

Tho formoz- ty’^x*^ oloarly^ holoxigs to tho 
j oate^gory^ of nornxal imx>ossil>ilitios, v'hilo tho lattor 
• i« tho samo t\?'X^^> and should ajix^oal 

i moro osj'>ooially "to hiologists. 


JR x-x* 1 ^ 1 X 3 ^ omviAi. OooxiTTo^r ITjstkxowist 

OxWKOTS. 

{•i^aiioo hold at I>r. t ^axidon s liouso, lO Eiuio 
«troot, Rostoii, Mass., U to lO Alay- 31, 

TmcjP'AJR.A.Tiox^r . Aooomx>a'idod hy Air. d. W. 

Kv-ans, R.A. (Oantah.), a y-oung ontomologist 
Avlio had novoz’ hoforo lioon to a soaixoo and had 
no in'torost ox* holiof in x^syohio 

arrivod at X>r. Oz-andon’s houso and x*roooodo<A to 
raalco th €3 following x***^!*®^^*^^^^^*^*^ for sux^^rnorxnal 
tosts : » » 

(1) Air. Evans and X oaoh 

ohtaizxod a oalozxdar with sof^arato shoots for oaoh 
day of tho month, slxzxxg togothor, hy- tw-o nnzxohod 
holos, on a jiair of motal rings. Ooing alono zxxto 
anothor room, I took all tho sUx>s for tho month 
of May off tho rings, tnmod thorn oAror and signod 
oaoh 'sox>aaratoly on tho haoh. X thon shxaOflLod 
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‘trliowni dp£too clo>vii^weLX*<is» likes cl ocLrds, r*ei>lcLces<i 

trlicsixi on. tlxesir irin^e, CLnd nnt> int>o Txxy nookot/. 

Evetns slmilcLirl^ liis ocL\e>Tiidla.r, 

eoloot-ixxg -tlio moi^'fch. of Soj>-fc«ml>or* 1 02*7 . 

J**7'ieit?h€iT‘ Jiftfr.. nx>r 'nx>i^ vLirvt/ 

jj^r<»GThy fcrn.Ght> orci^er* a.rr-n-'n^^/rifh^^.'tht o/" tli>€. 

€l€M,t€^49 ort, -tlhesi? -ttJUO <^€Mj.C,’ri.dLcirf9 't4•^?h€t>lr^ t€>r>Jh i-Yl.to 

'tfhfi. J9€?aTi,Ci^- r'oorw.- 

I^'ke ol>jesc!t> of 1 / 1 x 0 l>o«l/ ’wtL,fci t/O «eto 'wliot-kor* 

’WcLl'fcox* ’ ooxxld asolcso't xxixTnl:>oi'« froixx f/ho cctloxxclsLx**^ 
ixx 1 . 1 x 0 dcLirk, ixxxjxx'OKs liis x*okxx 11« orx JMLsLrgc'i'^r’rt xxxixxd 
^yy loloj>€Lllii<5 ixyjxixosis, CLixd osxxxso kox' *1<> x%-i~ilo 
lliom clo'wn SbOouLrcxlol^-’" ixi Ixr-i^lxl lijglil axflo.r- Iko 
«oa,Txoo xvctei ovor. Iti ctrldilioxx, "wo lxa.d a.ri'a.ngod 
lo losl ‘ Wallox' * fox* 65Lij.>oi*ixox'xnal x'osxxlls tx.1 a, 
dialaxxoo, 1>X ix«kixx^ axxollxox* xxiodixjxxx, lVlf». f^ai*;y 
l-fit5!:olfixaxxii, lo sit al llxo saxxx€^ lixxxo al a liii^V^ villa^o 
oallod Of?xxi»<.j[iJLi1: io JVTaiixo, alxoixl oi^lxl>' o:jilo« 
xxor*lli of T^osloxx, axxd lo i*€s^>oi*l liox* x*<.^sollw lo x^s 
latter* ill llxo ox-^oixiii^^ Ix'tmk loloj->l»oxxo. 


s^anoos would Ixo onl of -plaoes Ixores, and wrill l>o 
5 >xxl>liislxod eslsew'^ixesr'o lalox*,^ X w'ill oonfirxo mysolf 
lo a ^onesral slatometnl of wlial aolnally^ Ixa^pjxBxxexd 
al Ifa-o fir*»l Iwro s^anoos. 

. 'X"'lxo modinm Ixaving Ixooxx soarcked Ixy oxxo of 
iHo voomon »illox-s, llxo oixrolo -was foxrmod, xviili llxo 
Txxodixiixx ooxxlrollod l>x xxx;>^»olf on lx ox* lofl »ido axxd 
XI>r. Cirandon on Ixox* i*i|§lxl sido ; liglxls woi'<^ 
lnx*nod oxil, llio dooi* liavixxgc t>ooxx jxro^ioxxsl>^ lookod 
Ixy myaolf and llxo -windows l>ax*T*od and stixxllorod- 
Tlxo daxrknoss x\*as so inlonso llial I croxxld soo no 
xnoj~o al llxo ond of an Ixoxxr Ilian al llxo Ixo^^inning. 

XJndor* llxoso ooxxdilions, llxo fix*sl jilionomonon 
-wlxiolx oocixxx's is alw^ays llio j>x*od notion of ' Wallox*’s 
j>R>^oliio voioo. mi is voioo is olxjoolivo, as it Ixas 
lioorx x-ooox*dod on llio diolajilxoiio ; it «loos not 
Y>x*oc50od fT*oxii llxo xnodinm, Ixiil fr*OTn a 3>oixxl irW 
llxo aix* onlsido lior, soxiioliixxos noar*, somoliniosi 
Quit-o a c^oxxsidox'alxlo dislanoo aw^ay. xxioaxis'' 

of llxi-i IX ic'lxax-dson A/'oioo < *xil-off JVIaolxiixo, now* 

almost too xx-oll kxxow'ii fo xxood 



1. TVio tiwo £>s«.«70H of Hc:rls»t; wriXtei* t>y jVl«r«c“ry in li«a:liX in n»r* draw'iiiK-rooii* 

afa*v tiiv tlr«t CXt««l4*<-e'd a> <»m:*-iov»rt.i» nKXtii*al slat**.) 


dos<3X*ij>lioi» , it is y>ossil>lt* lo wak.o 
llxc^ xxiodiixxxx and Ixlook liox* 

nrxonlli ooxxx^xlolol^^", also llxoso of 
all llxo ollioi* siliors at llio saijno 
lixno, xol ^ Wallof’s ' x'oioi" is still 
j>T*odno.od as lomlljy- as c^.v-ox* nndox* 
tlieso ooix<lilioixs, and litis l>ooxx 
loslod !>>'' xxio a xniiriluc^i* of liixxos, 
and l>>* ixiaxxx otke'i* iixx*osligcai oi's. 
X liaoo also Hoard it: sj>oak in 
Ixx'i^lil rod li^lal, w*l>ilo waloliiix^ 
llm lijf>s and lar^^ix of iHo fixoclinm 
oarofnlly^ axxd X havo notod llial 
llxo xxornxal jjxosilion frcxxri wHicli 
llxo soxxxxd issnos is a jxoixxl alxxxxl 
oiglxl lo Ion inolxos in front of ll>o 
nxodixim^s n-jxj^or alxdomoxx. Tlxo 
voico is ixxasoxxlino, faijrl 3 ^ loxxd, 
sliglxlly Ixoarso, and its jxossossox* 
Ixas a roally i*oxn arkaklo jxowox* 


(2) JL>rc4'i4^i-ri.ff In ox'dor lo rixlo oxxt llxo 

olxargo llxal I ixiysolf mi^lxl l»o an aooom^xlioo of 
llxo C^aixflons, X oxxlrnslod llxis lost oxxlirol 3 ?* lo 
Mr, ESxrans. Mo look soino slips of papor and xnado 
a nnxnkor of diagraxnxnalie drawixi^s oix llxoxn, loxx 
in all, -wlxiclx Ixo llxon skn-fflod faco dowm -wards 


of wrlxislling. 

Wilix rxnxrxixxip; Ixnxnoroxxs coxxxxnonls llxis 

voioo, llxo noxl plxonomona noliooalxlo aro xnoxro- 
xnonls and llxo Ixandlinjcj of olxjools plaood on llx€^ 
laklo willxin llxo cirolo. On prosonling oalondar 

ky laying it on llxo laklo jnsl in front of xny faoo, 
‘ \Vallor ’ al onoo Ixandlod it and loro a nxxxnkox' 


and liod logollior ky siring, Tkoso woro lakon 
into Iko st^anoo rooxn in kis pookol. 

J%^r-. JCvat.'Thft Icrh^w f/te fl'ict^'rcLim.s ^ 'not th.ci.ir - 

'n.oi>c4db%0 mhot €M.t ctZl^ 

(3) JldTfx^of^'Xxte' 2Vlr. .15 vans -woixl into 

Moslon a fow* mimxlos koforo Iko soanoo kogan, 
kaving provionsly iislod all Iko xnagazinos -wkiok 
ko ooxxld find in 'ike Orandons’ komo, and koxaglil 
one xvlxiok kad oixly Jixsl keen issued and was not 
lakoxx ky Iko Orandons, visa. Iko '* Madio X-tislonors’ 
Ouido and C7all JBook ’* for Juno 3, 1023. Mo 

slipped Ikis under kis ooal and kroxigkl 11 soerolly 
into Ike s6axxco room. 

ISi diyo^y hiA.t Jklir^ tho of tHe. 

scXc.€ttc,€i vrhoyost'in.c ^ oThdt 'nohodi^y in. tH.e. rooxw. 

Mmew orhy ojT it^ con.te.rtt49 . 

,A.s a full report of Ikis and Iko . suooex^ding 


out ; soon aflorwrards ko rolxxmod it lo xno ky 
neatly plaoing it kolw*oon xny Ikuxnk and Iko 
xnoclium^s lofl kand 'wkick 1 -was koldixxg. Tkx^o 
numkors woro similarly lorn from 3V!r. ISvaxxs’s 
oalondar, oxxo of Ikoso koing staled ky ‘ W^allor 
lo ko * XXoavon’s spooial nuxxxkor.' IFour drawings 
woro also loxxx froxn M.x*. EJvans’s sol and given 1<» 
xno, axxd finally siac pieces woro lom froxn Iko pagx^^s 
of Iko xnagaa&ixxo w^kiclx kad keen prosonlod lt> 
* W'allor.’ All Ikoso, rolurnod ky kim lo xxxo in 
Iko same way, woro oaxrofully aside, some in 

my own poobiol, some ky 3Mr. iKvaxxs, axxd oxxo <>f‘ 
Iwro pcLssod lo olkor sillers. 

I>uring Iko stance, * Vi^allor * several lixxxos asfeo<l 
for cjxxiol and said ke was off to Oguxx^uit. Oxx Ike 

* JF*r&c. JSTctt.. J=*4n/€iH€€t4aI Jf£««««cr 0 /Sr, vol. 1, 2, to l>o 

a.1:»o«it X02B, a. -T. TP, 
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-ooockredLoxi.* c^fteir, cbxwtiLOtjjneij:!^ Hia ro-fc^nx, jKo etp> 
]poa*ipecl woxrri©(dl, £i>xxci. sjetid i>>xa,t> lrx» 3txa^ Txot> h>&&±K £lIx1o 
■ fco gf&’fe /* 3a»r:y * -fco r-csx>iro<3.xio© sl jxrojperly ; it> 

fib t^^oxxIbTfe cir*fifw"ixxg, a,xxcl »1x€> IxfiLd »i&j>cbr-cbi>ecl 
Tlxo ci»^k. fs^fittxoo enciocl a,1> 3 0 x*.3si., t>3xes ixxcKiixxrxx 
’Vb'oico xx}fx fiLTxd "WO etll a.clJoxxrxxc?cl cioA?«rtxst>fibir-« t>o t>lxo 
•Ir'fib’wrixxg-x’ooncx. I w^^xxti doAvix wit>3x IVtfibX'g^BX-y' ; IWCr*. 

JSvfibixK l:>roxx^li t> ijjg> r*e«bT*, 

sooixxg t-hfiffc fibll ti3ie o-tlxoT* 
cfibxxxx^ in.t -0 t»lxc5 irooixx 
vvitilxixx fib slxoirt “fcimo* 

l^olxociv" wpolc-o "fco -fclxo 
inoclivirxi. J wfixl. cio'wrx l.>o- 
fciiclo >i€»!r oix fib Moffib, vritlx 
t^lio t>ole*ix3x<>i:x«^ olowci 
on t-Ixo ma.nt<ol-x>ioc;es, ax-rxci 
XXd'-ixoil fibxxd x>a.xx^T* licbrxcly, 
in 3>i'igli'fc ’wlxit'-o lig^lrfc. f>oon 
JVL£bi'g€:5i*y »ebicl w-ialxod 

■fco wx-itr/O, cbnci 1 lifibn.cioci 3ior 
•t-lxc^ ^xncl xx^noil, f->3io 

wT'otro Iw'o tsliootss **» 1 - Wo Irlxon 

l>i’Oc3 itoocl *xll t>lxo nninl>OT*M, <lT*fibw ings, fitn<3 xtifibf^fibzslno 
piocios -wliic*!! Wixltor* lifiici Ixixnciocl -fco xno <lnT'in^y t/lxo 
>to4X.ixc^o . 4biicl fountl tixibt <*-5C5Xoi>l3r 

%\ it3i w'liti f IVlfiLi’jTjojrx' li4xci wi-iittoji . Tlio " H "" w4Eb» xny 
nimxlxoi* : ’ H<’i«uvt^n'w -‘Sjf>ooiibl iiiiml>or* ’ vx'jxm t-3ie* * O * ; 

4xi\ci t^lio otlior trwo fi*o»ii Kx*-4xn«'« oixlondebi* 'W'or‘o ‘ 1 3 
■!bn<l ^ *4 . ' 

Wo not* f«illv tin<l«iT'M4ivii<l t.lio fibllnision ixx 

V *i-5 xvjritixi#^: ixt>oi.i4 l^lio <lc>til>lo clrfitwixi^ xfint^il 
ibWo^t- -ton minxilo-M xvlion 3 tooit 4X t.T'nixtc oall on 

I lio 't.ol<'‘}>iion,o fibiKl foixncl it w*sl« froin JVlr'^4. 
i»i»«>xiix 4it <.>^ 3 ^nn<ixiit.. JSlio <1 iot-4.xt/C*<i >ior ro^»nlt« 



l »»- Li, tjf i»lt^c*oa toriv oiib l>v ‘ W«ltt?r* tXturiitiS 

t¥it* <ir»t. 

throbii^lx t.Hes toloi>3xoTX€5 t>o Mjt. lCva.xx», fitnci a.l»o j>o»^ci 
»i^xioci 33 y cbXl Ixor* oirolcs of sititr-csrs , t»lxo follow^in^ 
Tlxoxx^Xx not/ so ftxlly fibccixrfibte cbs 3VI«brgory 
it \% ill 3>o soon from 2 tlxfibt> «3xo ixcbd somo ro- 

iiia,t'U:fib3>lo~ oxxooossoSy gotitiixxg; tilxirofis oxxt> of tlxo foxxr 
>iiind>ors, fibxxd fiblso rooroduLoing t>lxo voi:*y dx-o^wixxg, 
VltTaJltyer * fibxxd Slfibrgory tootiXx oomxnoxx-feoci oxx, 
a fibloxxgside «. clrolo in.stoa.d of a, oirolo 

intsi<l<' s. sqi^xxsbro. 

It' doos xxot> fiMaonx rxoo€»s«Cbr y Jxoro t>o ■ro^c^rodu.oo "felxo 
<'ibloi»dfibr xtxmicxlx&irsi or ISkCr. JB3vfibrw3*s drfib’wixxgs, font# 
[ bIxows tlxo foxjtr most> s^rllclng of t/Ko ma.ga/asino 

aoes, vojL,. 


solodt>iozxs, wlxiclx stxoxxld Ixo ofibrofixliy ooxn^xtorod wit/lx 
lWta,rgory*s ■wri things - 

THo jromsxrk, -wnrittboxx Ixy JVLfibx-gory , t>1xfibt> JToiixx 
3£S^£bns mot/ Xxis girl on tilxo Ooofitrx,” rofors t>o tilxo ffibot> 
tvlxfibt; 1x0 lxa.d Ixoooxxxo oxxgfibgod orx t>ixo voyago stoi'oss 
t>ixo 3F*fiboifio tlxo j>x'exrioxxs mont>lx. TTlxis fcboti 'w-etB not> 
lcn.ox?v^n t.o fibnyl>ody in 3ostion. 

Ixx cfibsces fibxiylxody slxonld dii-oot ebt>toxxtion. t-o t.lxo 
fcbot. t>liLfibt/ X>r*, Ora-xxdon Ixsbd oontrol of lx is ^svifo’w rigtit. 
lifibxxd fibixd log d\xx*irxg t-lxi« sofibxxoo, T mixst> xicxontion 
tilifibt:., 1/-WO ovoxxings lfibt>or, T rojxlfibood JL>r. Ox-a,ndorx t>y 
fib »1>x*ebngoi*, OfibX>t>. DFifo. XUndoxr tilxoso oondit-ions, 
o<xxia.lly good rosxiltis -vb'oro ol>t.a.inod. 

Tlxis ebr4iclo caxxnot/ l>o oxctrondod t/O diwonss t-lxo 
x*osxilt.s. lt> KooTXXs t-o jxxo t^lx at> tlioy ftj>oebU; for 
t/lxoxnsolvos- 

fc>XTi»:EJx?s omvtAi^ I^noxxx.TO'i'io^r ojp* 'X’xxxjivm-lr^mjsr'x’s. 
f:>ofibxi<'o liold fibt/ X>r. JM-tbrls: J-tiolxfibrdson ’« Ixoxxso, tlT 
XwftxJko Avoxxxio, IN^oA?i^t>oix C'?ont>ro, Jl3o»tioxx, ^Vlass,, 
oiglxl. milos froixi TTlr. Orandoxx’s IjoxisOj, 11-30* to - 
10.3G JTxxno 1, 

J*ixEX>A.Tt^ATJOTSJr, Tlio vc*nuo wfibs clxcbxxged in ordor 

to olinxiixfibto c?lja.rgx^s of fra,nd coxinootod 

"pi^itlx fibp'ixarfibtixs or fittings in tlxo Orfibndon^s scSibnoo 
roonx. X.>r, C^ra.ndoxx also agrood to nxy dosiro for 
Sb seanoo at wHiolx Ho and all tlxo ixstxal moxxxHors of 
His oirolo sHoixld Ho al>sont. ^THo only otHor sit tor 
Hosidos rn>'solf was OaY>t- l^'ifo, tHo fingor-i>i*ixxt 
oxcyxort of tHo tT,63. ISTavy 'V"ard- 

J tooH an nno 5 >onod Hox. of tHo dax'lsi-rod dontal'waxc 
oallod ‘ l^orr,* opoixod it inysolf , oonntod oigHt 
insido, took out tHroo axid*” gavo tHom to M,r- JSvans, 
and Icoipt fivo mysolf . l^aoH i>iooo was tHen xnarkocl 
soorotly on tHo Haok Hy txs, a ixxunHor givon to it, axxd 
a pioocT Hrokoix off froxn tHo sido. 3?Ho oigHt smallor 
piooos woro x>laood in a l>o>::, for pxxrposos of vorifying 
tHo ooxmtorparts lator. T'Ho oigHt largor portioxxs 
Avoro pJacod in tHo original Hoxc Btnd caxnrmd ont t<x 
I>r. XtioHax’dsoix’s Hoxiso ixx xxxy poclcot. 

Tlxo x’oorn solootod for tlxo soaxxoo W'as a snxall 
axxno 3 c of a largor room, oixly opening from tHo lattor 
Hy a doox', axxd witH a HigH Harrod window, in tHis 
rooxxx Avo arrangod a sixiall taHlo, tHrc^ oHairs, and a 
rod sHado oAror tHo olootrio ligHt. No oaHinot or 
graxnopHoxxo . IPor tHo pxirposo of xnaking tHxxml>~ 
prixxts, a kottlo of Hot Aerator Had to Ix:^ providod, 
also a j i^ig of oold AA^ator, a foldod olotH, and tAA'o 
disHos. THo prooodxxro is to x>oLxr Hot wator into ono 
disH xxntil tHo tonxporatu.ro is aHout i*"*-, tl»o 

olotH Hoing plaood in tHo disH of wator. THo plato 
of ‘ Kloirr ’ is tHoxx x^i^^-ood on tHo olotH xxndor tHo Hot 
wator until it is suffioioxitly soft, w'Hoxx tlxo olotH is 
draAA^n out orx to tHo taHlo. Oxxo oan tlxon pross 
ono’s tHumHs into tlxo Avax, w-HioH stioks tigHtly to 
tHonx until it is <xxrito ooolod doA^rn. 

WitH only tHo modi urn, Oapt. B'ifo, axxd mysolf 
prosont, MDr- lEvaxxs guarding tlxo door outsido, fibxxd' 
AJidtlx rod HgHt fro<xuontly tuinxod on to vorify tlxo 
position of tlxo ]^ooos of ‘ ICorr,’ to romoAro oaolx ono 
fcoxn tlxo oold wator wlxon Walter rox>orted it dono, 
or to pAjLt in a now piooo into tlxo Ixot wator w^Hon txo 
asked ’for it, wo Had a most o^Ktraoxdixxarily oxxiok 
and fiboourato * \^altor * ox tHo 

teoHnlqtno ' pf xnaking tHumH-printe. Ixx taking 


/S' ^ 
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IMa,x-f5€s«*3?''j3, Oa,I>tr.,3^ifo’s, clxxcI irk\y own j 

w’liioli. 1 in l>i?igln.'b wxtTtiiix fo-w minn'fcos odE | 

oncl of flxo »oanoo, ooxisdLcie*if'a,l>lei ciiiflaonlt>ios 'woro 
n^c‘t> wit>lx, OHj>ooia.ll>^ owixx^^ Xo t>li€!S molfiitxg l>oo 

nxxioli if -tlio W'fxtojr w'oiro foo HoX, arix-d s'tiok.ing oXoaely 
Xo flno “timmlx nn-fcil f-lio W'a.t^or -w«bs cj^nito oool. I 

"fcixnocd Oaj>t*. ITifo, a finii^e-r- 
X>riixt- “fcstlcin^ ono of 

lx is " o xvxx fli XX nx lx - jxriixf -s , a,n. tl 
\t, fool-c liixn f>oii xxxinxxf/os- 
‘ WtxlXe^i* ’ did sovc^ix good 
■pi’iixlL-s iix frijo claurl?: in txlxoxif 
lxa.lf -xxii-lxoxxi', ro XXX a.T’kiixg:. 
2 r»CLS^€rm.t , l%lxxxt> it> w^a.s oasy fox* 
liim, 4XS 1 x 0 c?ax*^i*iod Ixis oold 
alxoxit- wifli Ixixxx.’"’ 

'IPlxo j>r*oo<'‘dxix'o fox' otvolx 
fli xxixxl>-;i>i'in'fc wxxs a-s follow's : 
Wlxoxx t-lxo liot> w^afor lxa<i 
Ixooix ;jxoxxxo<l ixxlyO i/lxx* disla 
Oajxf- i-f’ifo, aixd flio oloflx 
sxiil.alxl^j* a.xx'angod ixx if- 
ixxodinxxx Ixoixxg asloo|x aixtl 
w'ifli Ixox' fw'o lxaxx<ls and logs fnll^^-^ ooixf x*ollo<l txv’ xxs^, 
flic? x*od liglit> was fxirxxoxi oiif l> 3 -^ xxx;ysolf- “ Walfoi* ’ 
'W'oxild waif xxixfil fixo xv^afox* ixad ooolod fo flio i*o- 
xjxxisifo fonxyxoraf xiro, axxd woxild f Jioix ask ixxo fo x>^itf 
a cake of * ICoxt* ’ into flxo disH. VVlxon X Ixad doixo 
flxis, wo ooxxld lioar* rnovoixxoiifs in flxo \x'xxt^*>T’, arxd 
sooix fixe? cloflx woxiJd t>o dx'aggod oxif of flxo disli axxd 
f 1 x 0 ^ XCoxrx' ’ T'oxTXov€>‘d fo f Jxc>‘ oold x\'af€*i'. ^ fVexlfox'* ^ 

■w'oxxld flxxnx foil mo fo jxxif flxo ligHf nj"?, and 1 xx^oxxld 
fako flxo * Xvtxrx* ’ oxif of flxo disli, o:N:aixxino if, ixofo fixe? 
^xrosoixox? of a f}x\xixil>-jxi*irxf , ^xxxf if xxsido iixfo xixy 
lxo>E., and gcxf x-oady fox* anoflxe^x*. 

X5y inad-V'ox'foxxfly failing fo follow Wxxltx:'x*’'s 
dxx*e^-ctf ions, T fxvie',o o.xxxsod Ixiixx fo f xxl k in Ixriglxf -rod 
liglxf . C)jx oxxo oocjasioxx lie* 
said in xx loxxd voic-.o, 

as J w*as alxovxf fo jxxxf sonxe-* 

‘ ICorx* ’ info fixe? dislx. On 
flxo soo-ond ooc*asioix, wixilo T 
was looking sfx*aiglit af fin? 
nxodixxxxx, Ixe? said. ‘ ‘ Oo alxoad, 
ixxxf if in.'*’ i xxofo<l fliaf 
xxoiflxox' fixe? nioclixiixx ’s liyxs 
xior lx or* lax'ynxt ixiovoel af all. 

Wiioii doing fixo foxxi’fii 
|3x*inf , * W'alf-oT' ’ said fliaf if 
W'oxxld jxirove? fo l>o a xriix'x'ox’- 
i xxx age? of ixis ox'd inaxry f Ixx i ixi 1 > - 
IxT'inf- Tixis w'o A^e^i-ific?<l as 
oorx'ocf lafor*. 

X>xxx‘ing flxo soarxoo 1 was 
fx-oqi ne?nfly foixoixod xxnd sfx'€>ke?<l l>y " Walfe;T'"s ’ 
fol<-^xlix,sfio fox*minal, and Wix-tox* was sov'e*x'tx! finxos 
sjxi'iixklod ovoT* nxo. 

A.n o^caxxxinafioxx of flxo jxx’iixfs slxoxvod flxaf fixoT*e? 
w-ox-o se-ve'ix c*.le?xxT- l iglxf f 1 j ninlx-^T-infs in all, fw-o of 
l>c?ixxg on ^NTo. O. ^No. *4: diffor*od from flxo rosf, 
^ 5 ^d tx lafor o^canx ination sliow*^od fliaf if x^vas a iposi- 
ixxirroi* - inxago.® y\il fixes rosf woro ixogafivo... 
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All sove?n l>olonge?d fo flxei saxaexo flmnaxlx ai^d wox^. 
markodly difforonf from. flxo . fixxxmlx'jpfixxfa^ o®U 
M^argory, , JiTifes, and mysolf. □Cixo aioxef ovoaiiiwcxg 
fook flxo flxnxxxlx- jxx'infs of all flxo nsixal oirolo of 
siflors, itxolxxdixxg I>r, Orandon, and flxoso aliso,xvoro , 
foixxxd fo difFor froxn ‘ Walfor’s-^ A. oonx^arison, of 
flxo ‘ Walfor ’ f Ixnxxxlx- jxrixxf wifix a jxorfion of flxo- 
xxlixixr ax'e?a of liis aofvxal flxximlx-ixrixxf xnaelo denying 
life', axxd foxxixd on ixis razor (xxsod on flxo xxxorixing of 
flxo fafal aooidonf ixx 1411l2), lx as Ixoe^n xxx ado 
flxroixglx flxo faof flxaf liis ol<l xxxoflie?x*. wlxo is sfill 
aliATO l>ixf vox'y ixxtii'm , Ixaei x>x'osorvod flxis axxxd oflxoxr 
froasxaros xxixfexneslxod sinco flxo dtxy of flxo fragody^ 
Tlxo xxlnax* aroa of flxo jxrixxfs olxf aiixod s xi j xorxx or m ally 
agroos oxiacl-ly wdflx flxaf oxx flxo Ixaiallo of flxo 
x'azor. 

'flxo c?iglif sxxxxxlJor fxiooos of ' Ke-rx* * woro flxon jxx'o- | 
dnoe*^d l>y xxxo, aixel si:?c: of flioiix we-re? oxxsily fiffo-d fe> 
flxo si3C I'ofx'iov'od fronx fixe* oolel W'xxfc?r ixx t.lxo soaxxoo. 
flxo sooi'ot- xxxarks, nmxalxors, ote*.. woro xxiso v'e*T*ilix-d » 
flxoxxgli sorxxo of fiionx w-oro 
xxxoro OX' loss olxlife^rafod 
flxx'oixglx flow'ing of flxo w'a?e 
in flxo Ixof w'afor. 

1 slioxxitl liko fo sxxnx- 
ixxax'iso flxo rosiilfs of flxo 
alxove* fwo sc5anoos as 
follexws ; 

flxo j(>er.s*r>x<rT-//f// of ’ 'VVal- 
fox’ ' is slxowxx fo l>o iixelts^xoxx- 
de^ixl of flxaf- of flxo nxodixxnx 
Ixy flxo _|.xoss€?ssioix of a clis- 
fitxcsf, mxxsoiilixio ooioo xxjxd 
strong wliistliixg ixowors^ 
flioso nov'OX' 'jxroesooding 
fronx flic'- xixoxxtli or laryxi>i 
of flxo nxodinm ; l>y Ixis 
alorf xxioixfal ;|^xow'ox’s, f-oxiel- 
oxxoy fo iixijxtxf iestxoo xx.xx.cl tlio nsc' of svvx'-ai* w ords, 
l>y a nxarkod soixso of lixxnxoxir. tx Oaixxxdiaix ac'C'onf, 
and xxxany oflxor cfntdifios wlxiolx oaixixot fail fo j>ro- 
dxxcso ixx XX siffor flxo dexfixiifc? fe?oliixg flixxf lie? is ele^aling 
w-iflx axx iixdojxejixelonf jxe*rsoiiaJit.y . He'side'^s tlx is, 

W^altor ’ sliow's flxaf Ixo Ixas fixe* T|xow’e*f- «>f sxxxe-II, 
oan se*e* ixx tlxc 2 > dark, c^axx Ixaridlo dolie*ate? ol>j|c*c?fs xxxxcl 
plaoo tiie*m aooxxx'afoly ixx flxo elax-k xvitixoxxt. doixxg 
any elanxage*. JEio oaxx solocrf anel_, o-ognise? olxjoofs 
xxof kixown fo any livixxg ]|xe?rson in iHe* xvox'ld, flxxxs 
l>rox'iixg flxaf Ixo doos xxe>t eloi>exnd e>ii tok^-ixafliy 
exr kixow'Ioelgo sforod xiyx ixx any |.x<^rson "s snlxooix- 
se?ioxxs xxxixxd. Me? oaxx Ixyjxixof ie?ally ixxline*xxc?o flic? 
xnoeliixnx fe> write? elow''ix Ixis s€?le?ofc^*d x*C‘sxilfs, and 
oan also iixf J xxonc?e? modiiims sifting at xx gre?af 
disfaixco fo do fixe? sanxo, l^injxlly. He? e?a.n ;|>rodnoe^ 
His f ImrxxH-fxriixf s in de?Txfal w'a>: in flxo dark moi'c* 
q[nic?kly flxarx an exx'd inary maxx oan do fHe*nx in flxo 
ligHf. 

M>!rxxorixnoxxfs olosoly similar fex flxo aHovo ^x^e? 
xxow- Ixoing dcxxxo fwices a wook T?og«larly Hy * Walter,*’ 
and if is f Horoforc? wifHin fHe?> ^powor of any«^irxan wHe> 
wisHc?s fo do so f oxror if yf Ho x>^^^3^ome>3gi^ sfafc^dixnr^His 
a^rfiole?. MIy own. conolnsioxx is f||.af \^alt:or ISlfinson * 
wHt> diod_ in 101:2, Has fxxlly jxrdvod iC^fc 

His olaim fHaf His ;personalify ixas sixrv'ivoel 
X>Hysioal doafH. 
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The Gl£LS^ow ^ilCeertins: of" the British Assocris^tion. 

‘ UrOOAJt- A^xtit^isrciSJiiqLKisfrrs. 


r'T'^H'lS jpreiixuin.ary- <>rj^ck> 3 nLi£»a^^i< 3 rt o£ the* British 
Assooia-tioiiL^s im j>oriciii:k|2c visit to Carls-s^^ovr is 

^rc^atJ^?' ta-oilitatod h>?" tho ver.v nxi\isiia,l 
ciiX 5 xiJxista^ixoo tlifxt two oxit of thf- thx'e'O loos.! 

oifiois>ls -Brof. Ma^^riiis lVroJ^e*a,jn txoci Sir ^lohjti S. 

Ss^nnxi^l— V-— hol<i oftioet ctt tVko Itvst xn<3<^lij::k^ of triio 
.j^sso< 9 i€i«tioix ir\ la,s|2Cov^ tw'tjntv-so ^^os-rs : 

Sir -rJolixx Ss.xn\ic*l xv'ets iixcioocl etotiri^ st 9 c*i’ot».r;v' tlioix 
«.s iio is xiow. 

oiitsto.ncliiijE2c toBLtixrt^ ot tiio Ictst f -i l«,s^ox?v- 
xnootinjgc 'W'^xs thc 3 03 coollc^ixt £X.nci ooixi j>roiiL«-Mxsivc^ 
i:i€k>Tkclhooic ixx tlirot^. volxixxiow j>ro j;>a.re*ri ixi c? o in rxc !;•>£: iorx 
A’V-'ith il-, £Xi)<l still ili usei, so ftxr txt iou-st tx.s its i>io- 
lojj^io xl sootions a.rt’i t^ooctoi'iiotl, txs £x st ctixclfxrcl Avox'h 
of x'fc^ft'rt^rit'e^. |->ossi hilit^^' of ixix;vt hinj^ oix £x 

if-iixxi i Jetr s<*.4*.lo for tliis ^v’^otxr x^'^xs uiiif ortiiikoti^lv rnl<*ci 
rxiit- !>>’' t-Hc" ^roixtl^v' iii<*ro4i,sx-'rl c*ost of t>o<>li jxroclox'-t ioix , 
Ixiit. 4». !i sxiic I l>ool< oil £1. sixiixIJ so«,lo. <_*oixi|>os<^<il of 
li^iitlv' w^rittoxi ixrtic'lc's on Joo£*..l t<.>f>ios lilce^ljV' to l><3 
of in tf^r'c^st. to soirsiitific* visitox-s, li^xs liooii jjx'o^xixroci 
iixKlx'f f iix‘ <*<litorshij> of i*rof. t 4 r«vli«xni Jvon*, xxxxcl 
v\'iJ I lx* ti ist i'il>nt x*^<l to iiic*tn i>«*x's «x.t tJic^ <*oixx ixxc^nco- 
nxonf of tlio iiK't'tin^ fxlon#>: witl* t oixo^i'£x^>li ic‘ixl £xn<l 
^<LX>lo^i<;^n 1 ni£ii>s of tlio <listx*i<:t . 

f ti on*' rt'sj>o<*t. ii«itnc*lv. £xs ix or^iiti’t* fox' e^x^'iirsions, 
C»lcXw^ow is j>x*ol>4xl>I V witlioiit i\. sorions x’iv'M.1 

txxxion^’st ivlJ tlix^ c‘itic's in x^liic'li t lio British ^sso<;i«x- 
tirnx holds its ixix^oti n^s, tnni tlix9 A'isitor v\^li<> li£xs 
thf >><xt 1 1 r< lu>’ ivv’txihi lilo rxixxv iin<l Ixixnsolf 
Sf'‘X*ioiisl v" <' rn h4».i'r£Xssod h>' lht» riolixit^ss of c^hoi<^<* 
l>*^f<^»x'<' fiini. J\ d<‘t 4LiI<»-<l j>x*o^a:x'tx rn xno of o3coiirsi«xxxs 

lias l>€-oix I irc'jxtxx't'cl , aii<l j>x*os|>t 90 t at tx'ixtlors at 
tlic' ^^las#i-ov\' xnoc>t,iix^ -v\'JH do x’l't^ll to ixoi-xiso this ixs 
soon as it is I't'oc^ivod £xnd to tahc* tho txoii 

of iii<iic-i£it iii^ at ont*o to tlio looal soori*t-ax*i«*-s tlix^ix' 
oxalic.' 1* x>f I ii'of ox'onoo as lx.9tx\’'<.?t»n the* x'^ax'ioiis 
C'lxrsions. '"Phis will faoilitat<9 tlio or^an is4i.t ioix of 
f vixrioxxs jxartios, w'^liioli ai'o for* tlio most jxart 

lixTxitotl to a c^ox’tain nxinihx^r. 

h<9i'^ c>ix tstandixx^tii; attx'4xotioxi of tlio < das^ow' 
xnootin^ w'iJl tlio ojxf x>x*t nnitjv’^ it affords of ^lavin^ 

visits of ins|^>oc*t-ioii to ixx<iiistriixl ooxxoorxxs <xn a 
Jar^x' sc-alci, siioh as sliij>\'ax’<ls, oxi^ixxoorixi|^ xp^'or'lcs, 
iron an<l stool wox-hs, ixrintixxf^ ' avox'Jcs, hisonit 
faotorifis, c^to., tho ownox*s of iixaxxx vlxicrh havo 

hindl.v offorod faoilitios for vioxviix^ tlioii* worhs. 
'XV> th«* so ion tifxc xdsitor it is of x*oxnarUal>lo ixxtorost 
to itnoss tho wox'Icirx^^s of, sa.v, a xxxodorrx his<*xxit 
faotor>- : iix the-, m xxlti|xlioit>^ and s^ looialisatiori of 
its fxarts, all f nnctioxiixx^ ixx sixxooth oo-ojjox*at ioxx 
with oxxo aixothoi', it irx'osistxhly^ roo alls to his 
mixxd tho ixn jxrossioxx of a highly'- ovolvod living 
ox'ganisxn . 

Olasgow is a oit;>^ of wido distaxioc!9S, axxd althoixgh 
tho offioial hxxsixxoss of tho Assooiatioxx -will TF>o 
<*f*txo<Bn.tratod ixx an xxnixsxialJx sxxxall aroa, visits to 
Whrlcs anxl. 4>thor sights will iixvolves a oonsiderahlo 
amoxixit of tra voilixig . Tho fx'oo traxxsjxort gx;^mto<l 
l>y tho Oxxrjxoration txY>oxx thoir trains, hxisos^ and' 
sxxlxw^ay will ooxxso<g^^«or^tl3r ho nxxxoh a^>tf>rooiato<i 5 
for rivor transj^ort to maho it jxossihlo to viow 
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tho harhoxxx* of Cllasgoxv with its fx-ixxgo of slxix>vards 

tho 01;y'dx9 Trxxstoos havo arrangoxl that, xxixo or 

otlioi’ of thoir vossols C.*cr^rftjf axxd shall loaves 

tho Bx-ooxxiiolav" xxt. 2.30 oxx nxxxst davs <lnrixxg tho 
xxxootiixg, for a l-wo-lionr vojv-^ago of ixxsj>oc;l.ion * 

Jn tli<- C^^ixooix’s lloolc on fSijxxda>', Ivioxxdav, and 
Tnosdav, tSojxt. lO, axxfl 1 J , tho Soottish l‘''ishoi\>r 

Boax'<l's rosoaroh vossc.**! I€:t'j:plc*r<-r "will lx* t^f>oxx for 
ixis]fXxj!tioxx hx xxxoxxx hors of tlio Assooxation intoi'ostod 
ixx ox'oa.xxc>gi*ai>h V ox* inax*inct hiology . 

A.S l>ofits tlio oity t lio arxcaont xxxotto of "vv hioh 
rx3ads, " ‘ h-ot C Glasgow floixrish hv tho Broaoliing of 
tho AVox'xl,” thox*o "^v'ill l>o aTxxj>lo ojxportxmitios o^xorx 
to tho ohurolxgoor t>n J^iindax, Hojxt . 1». Tho 
oftixiial s<*x'inon -will ho pre^aohod lx>^ X>r. iVTaoBoarx 
VV^att, xninistoi* of < ilasgow^, ixx tho axxoiont f.^atliodral 
t'‘htxx-c*h of AlnTxgo- At i‘*?t. iVTar^f^'s Oatho<iral a 

lax'go croixgrt^gat ion will donhtloss ho attraotod hy 
F*athox* Waggott, whilo in rnxnxoroxiM othor olinrohos 
holongixig to diffox'oiit donoxxiinatioixs tlit^ sc^rxnoix 
xvill rc'lato nioi*o or loss <iix'ootly to tho Bx-itish 
Assoc-iiatioxx and its vorlv . 

Tho dail>' intox'A^'al l>otw€^oxx tlxo aftornoorx sossioix 
of tho varic*i*s soclioxxs axxd tho ovoixiixg fxincttions 
is Ix^ing tahon a.ilv'antixgc^ of hv’" A'arions finlilio 
hodios fox* i^>rov"i<ling liospitalit.,v in tlio foi'ni of 
“At. llonxc's.’ Anxoiigst thc'so aro tlio Bo^al 
To<*hni<9aI C^ollogx*, whoro v'isitox*s 'W'ill liax'o tho 
ojiportxiixit^v of iixsjiooti ixg ono of tlio most ixxipox*taxit 
ostahlishnionts ixx Brit.aixx dox'^otod to toc3hnit*al 
odixoation ; th«^ gx'oat Trainiixg CVilIogt*- at dox*danhill 
with its xixagxxilioc*xit. linildings axxd groiiixtls : tho 
rtoxnaxi <’atlio3i<9 ^^raixiixxg Uollogx-*^. II'>owaxxhilJ , 
<j!OxxcJxix*tod !>>’' tlio f“^istox*s of Tslolro i>4i.xxxo, axxd of 
Ixigh ro f> IX tc** aliho for its offioioixc*v anxi for t-ho 
xjiialitv of its x*€*soaroh out j.mt : tho Oollogo of 

l>oinostio. JS><‘ioixi*o ; tho B.o>'al Kaonltv of X*lijV'siciaxxs 
and ?; 5 nrgooiis : th<* Ixxstit ntioxi of Kixginoox's axxd 

fc'>hijihxiildors ; aiK^l thx' Tx*ados Jdoxxso txxi axioioixt 

iixoorjxorat ioxj w"hic*h dex^s xxohlo w’ox'h hohixxd tlio 
sooxxos in s« 9 C*i*otlv o;x:toxxdixxg holjx to thx^ it'^ss 
f ox’t n XX a to - 

A lax'go pi*ox>or1 ioxi of thc^ w*oll-to-do oitizoiis xxf 
f-iJasgow' aro awa>~ fx-oxxi lioxno diix'iixg oai-1^' 
toxxxliox*, axxxl tliis is liholv to l>r* a linxiliiig fa.<9tor 
as rogards privato liospitalit>’", Inxt of niox'o jmhiio 
hospitality*' thoi*c^ will hos xnixoli. <_*lasg€>w has a 
nxxxnhor of adnxirahlo <dii1>s, axxd tlio xxxajority^ of 
thoso ax'o goixox'oixslv admitting xxoii - rosidont 
xxxomhors of tlio Britisli Associatioix as hoixorary 
xxiomhox'S for tho jioriod of tlio mooting, and tho 
sanxo applios to xmnxx'i'ons golf olxxhs ixx tho 

noighlioiarlxood, 

Tho irnportaiioo should agaixx ho omplxa-^isod of 
xxxoxnhors wdio px'oposo to attoixd tlxo tl^lasgow^ 
mooting sondixxg in thoir xx.anxos at 01x00 if tlioyr 
havo hot alroaxiy doxio so, aliho as a liolp to 
thoso w'ho aro organising tho mooting axxd as a 
prooaiatioxxaryr moausuro against fhxdixxg thoxxisolvos 
orowdod ont from oxoxxi-sions or othor fnn.otioixs 
whioh thoy^ mayr dosiro to at ton d. 
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I>it . ITi jsr jsr ISilAX-MOJEt JBisr . 

1 -wK. irnsnsr who, atft.ei‘ the wreck: 

^ of the ijy Jtci>lia iii. the I*ola,r regions in Ma^y, 

lost his life in a hrave effort to cross the ice on foot 
w'ith two conij>anions to IC>rorth-35ast I-^anci, Spits- 
bergen, was a S^’'ecl.ish meteorologist of coixsicier- 
ahle achievement and great jxromise- XCdiicated at 
t-Tpsala b^niversity , he hec^ame assistant to I*rof. 
Jdamherg at the "high altitnde observatory at 
JPortetjtikko, whence he returned to XJpsala to 
work at the me teoi’o logical observatory. I..ater 
he served at T^ettersson’s Hfydrographic Institnte 
at Iiorn«*>- 

l>r. IVIalmgren's first j’»<fiar exj>orienoe commenced 
in lfi!22, when he bec*ame assistant scientist under 
I>r. S^verdrnp in Amxiixdson’s ocpc^dition in the 

diii'ing the two years’ drift in the polar ice. | 
JRet-urning to civilisation in 1 t>r. J^almgrexx 

w'as soon engaged again in polar work, for he was 
one of the small body of inen which crossed thcis 
north pole in the airslii|> during the Amximisen- 

ISllswox-tli ejcpedition from Xtome to ./Vlaska in 102fi. 
'This >'ear he responded yet again to the call of the 
polar* regions, w^hen, on th<5 invitation of Oenoral 
KTohile, he became meteorologist on l>oard tbe 
airsliii> in which i^ohile intende<l t<> cari*y 

out flights over the jjolar basin foi- scientific 
pnrj[>oses from a base at King’s li^ay, iSpitsbergen . 
After flying from iVliJan to Si>its bergen , tw'o fiiglits 
w'ere eanried out in tin* direction of .NTicbolas Jl. 
Land, and it w^as <1 tiring tlic return from the 
north pole on the tliirtl flight that the ac^cident 
happened to the airship whieh led to X>r- JMalmgreix’s 
tragic end, at tlie early age of 32 yeai‘s. The 

airship had, however, x'eached tlie X>r. 

IVfalmgren w^as therefore one* of tht* fc^w' men who 
have heen thei*e twic*e. 

Of X>r. JVIalmgren's eoiitriliiitions to scic^ntific 
litoratTtre*, j>erhaps that l>esl. knt^w'ii is the w^ork 
summarising his observations of humidity and hoax' 
frost in the JVH , for wliich sj>e<*ial instrtiments 
were devised in view' of the small w'ater content 
of the air at the low' temperatxxres exiperienced. 

X3r. JVXalnxgren w'^as not nnkjxt>wn persoxially in 
Kngland, fox* during the call of the 2V orQe. at J^nlhanx 
on hoi' way to the north pole an oi>port.unity" w-as 
afforded of appreciating liis vivid ners«'»T-i« Iii. 

the ' * ting 


his extensive scieixtifie ©xperience of the polar 
regions must now' go unrecorded. M. A.. Gr. 


Mr. Fraisk: C.a.S'Tii-r. 

Trr death of Mr. Krank Oastle on Aug. 4-, at 
seventy-one years of age, will he regretted by a 
w'ide circle of friends and by thousands of artisan 
students who have profited hy the courses of 
insti'uction in his text -hooks of pi'actical mathe- 
matics and related subjects. Mr, Oastle was bom 
at I>ewsbury, Yorkshire, and served, his apprentice- 
ship w'itli a firm of enginoex's and tool-makers there. 
Aftei' working at his trade anti introducing several 
improvements in grinding machinery, ho hecame in 
18H3 an assistant in the mechanics and mathe- 
matics division of w'hat is now' the Koyal C^ollege of 
Science, Houth Kensington, and he occupied tliat 
position for twenty-six years. JHI undreds of stxi dents 
w'ho passed through the Oollegc: during that pei'iod 
will rememher his retiring nature and are grateful 
for tlie assistance he was ever ready to afford them 
on either the meehanical or the mathematical side 
of their w'ork. When If^rof. dohn I^erry, wXio was 
appoixited ^>rofessor of mathematics anti mechanics 
at the C College in IBOfi, w'as eax-rying on there liis 
I campaign for the teaching of every'day or practical 
i mathenjatics, IVXr. Oastk* became an enthusiastic 
{ exponent of the reform, and in c^uiok succtession 
! producotl Ixis *' l^ractical Mathematics for Techniegil 
I {Students ” (1«1>1>), ** l^ractical Mathematics for 

j Kegiimers ” (lOOl), arid “ A Manna! of l^raoti<*al 
j Mathematics ’’ all of which became standard 

text-books and remain so even now. JHe w'as tlie 
author also of Machine < ^onstruc^tion and l>raw- 
ixxg,” “ A Manual of Machine IXosign,” and several 
1 useful books of matbematical tallies. IX is success 
■ as an author and a teaclicn* w'as due to liis early 
w'ox'kshop training and an irxstimsti ve approcsiation 
of the difficulties of elementary students. He was 
for many years lecturer in mathematics at the 
Morley Oollege, Loniion, and at the time of liis 
death’ w'as lecturer in px-actical matliematic^s, 
machine consti'uction and drawing, building con- 
struction and apixlied meebanios at tbe Municipal 
Tccbnical Institute, Eastlioume. 
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'I’xjjc bicentenary of tl»e bix'tli of t.he great xxavigator j 
Oaptain J arnos Oook is to I >f celebrated ixx the 
t^levelaxxd ciisti'iet of Yox-kwhij*e oix. Sej-it. S axxd 1#, 
t^ook was bom iix the village of Max'toxx, ‘XTorkshire, oxx 
Oct. 27, 1728, and tliouglx as a bey he w'as appx^xxtioed 
to a haberdashex' near W'hitby, he gained his first 
expex'ieno© at sea in a \Vliitb>' collier- At the age 
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of 27 lie joined tlie Kavy as a voluarxteer, and as suoh 
soon attracted attention- JEXe waks piresent ' at' the 
captxare of QuebeCi, surveyed the St. Lawrence frorn 
Quebec to the sea, axxd was made marine surveyor 
of Newfo4LxncUand and Labrador. lElis three great 
voyages of exploratiorx occupied the years 1708 — 
1771, 1772—70, and 1770— 7«, The pxrim<iry object 
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-A.xroxxfij'X' IS, lO^S] 

of 1 . 1^0 ti.x*fe»1:> 'wiA.fri to ol:>»or VO t-Jrxo txrxMriLwit of "V" oix\a-« 

of 1T<5© €fct> 'Taa.lxiti t of tlxo aoooxxcJL to clisoovox* 

tJxo lc>oor»;<3eM*iogt of tljo let]xcl£4 of tlxo A.rxta.rotio ; 

tfi«i.t of tlxo tfxii’ci to ci-isoovoir »> fi'oxxx 

tlxo INTortjK IF*o.oitic to tirio ^Nortli -A.tl«.ixtio- MIi» 
■woi'lc ixot oTxly xxcfclocl ixjn.morx»oly to ^oo^T*a.]plxica.l 

Ic.n.o'W'locl^o , fexat it vsrlie^ttoci tlxo jxxxlxlio fox' 

fxijrtjrxox* cJi»oovoi'io«. 2fo ciicl tmlox’O tlxo/ii «,iiy otlxoir 

*->(>cf>lox'OX' to «=»3ctoiri.ci c»xir- icriO’wlo<J.j 2 ;o of l^*xc*xfio xxocl 

tlxo £5oxi.tlxor“o Oooojx , wlixcI *xtx iotorost infac fc^'-rtt-oi’-o of 
tilio fox*t>!Hoojnnii»xj5 oololxi'o tioos v’-ill 2>o tlio IXT-Ofesoiioo 
of tlio 2-tigcf^ Oororoif^wioriofM of JNJoxv tii itl «,»xcl 

s t i a., 

Ojst Jixly 20, IVT. IAt'»i't’i*>t, l^tioi.-itoi' of 2_Ocl ixoatioxx , 
oiivoiloci M-t X^y<^>TXs:i a xooixxxoioti t to (Jixar’cloixoot , tlxc- 
ixxvorxtoi* of xx-rtifioial willc, 'VN-liO, lio \<^'oi*t f»y 

to T'anlv: Ixot^^'ooii X^xxwtovix- twxcl , xoxtl lixw I 

«l€'«ox'VOcl A,\'oll aj-5 a «nv*i.tit- anti a x**'****^'^*’^*^***"^!^**^’*^'- 
f ''iia.t*cloixne‘t‘’« iixN'x'Xiti< *o tlicf x'ossiilt of *» Jo»*iJr xo»tl 

lalxxT'ioi xsH I'oMoxxjrctl 1 oai’«*iocl ovit xxir Ixim lal >ox'*».t oi‘y txt. 

1 - Ifc^ro 0X1 1, <''o»oti' flilixio' <!«*■ 

C’ixtxi'iloo not 1 -cx‘t'i I liiM >v<*i«^iit.ifiii t-T-aiiiio^ in t lx€>. 

I-*ol> t x'C'lit I i< |xi**- JH X' t lx*'ri 1 i-xxx I ixl>x*oxx.< I , 

iXXK 1 fH<'‘ltlio^ «ti*ox*' foi* mmiv' 1 -?=: to 

x'*-ii,liwo iot i 1 litxt xtii^lit l»<* 

itiix<2<' It w on At ix>~ 12, I HH4 , lio t oofc 

t>\»t flits #i rtit fxatont '*Hin- tin<^ n ixxt if* r«‘ t **•>: til** »xi‘t if ix-iollx' 
i'fW!^x?xri I >lxxn t ii woi*>,” *»n<l t>N' «o <loin|kJ: tooU. tlio 

< tOArV^xx**!*^ tli<' x'rt'ixtion *>f txrx t-^nt ix'x^lN-* 

xit>*v%' t.o-x: t ilo iii<ln^ti*y . 'I’lio i-<'«>;xilt/ of liits ^vox*l<. %vx*t; 

Iciiown i»x I KHO ; in tlxo it>xi of 

1 Inxl >t'*ix' ♦'>£.liil>it X'* I i>4|x«sc*.i of fxitx i ntvt^x*i*xl , 

■vNitii t lix* 3*oi-tnlt tJxxxl x»>oxx«»>y foixntl for a 

'Htxi-clotxxK*! * fxxx*txn*>’ at rtx»st*xnvoix . < ^lit\x'<loxxnot 

clioxl xLt Iforno ixi 102 4- 

^-'.-vAXiox'ssi I'XHfoi'X’jiK^ot^ lixxw l>oon nxtxclo iix tli*' t^oli- 
nic-al xxx'**wK t<i tiio faot- llnxt it i« jnwt fift>' yc-^arti tiixxoe* 
KiHnoy < lilolxx-it-it ’'Flxoinaa and lxi« oox««in l^oroy 
<T;i!<rln-i«t. to a isnoooeisf vxl itHsvie* tlxoix- o5cx>oi'i- 

niont« on tlio olixniixat ioxx. of from xxnlcl 

fc.tox>l, axxd tlx\x« laid tH<^ foxxndation of tlxo Ixatiio «tool 
iu,dvx»l.x*y- Xxx IHTH xxll wtoel, wlxotlxor fxx*o< Ixxood in tlxo 
14oswoxxior ooxxvo*-t-t.?x' or tlxo oj^xon Ixoax-t 1* fxxx'xxoroo, -vrati 
xicixi «t^ol, tlxo ■worl<l'‘ts xxxxtfjixxt Ixoixxj^ alxont 2^ rxxillion 
1 on«. X>xirin^ 102T tlio worid’ss jxrod notion of stool 
inja:ot« anxl oa«tinj35s ^-as alxout OO xnillion toixs, and 
tiiis oxxomxoxxs inc*x*oa«o is lar^oly <lno to tlxo Vxasio 
Mtxiol mannfaotxxx'o, xxxoro ttxan j^or ootxt of t#lxo total 

l>x*iix ^5 Ixasio «tox*l. 'VJxointxw was l<**d to lx is rosoarolxos 
lx.V «■ rom ax'lc of lot's t.nx'r*r at l^xx'Wlwtjlc t"ollof?o, axxxi 

liis o 3 C£>ox'ixnoxxts xvoro rnado wlxilo Ixo was still rslorlt 
iix a l=^toy>noy i^olioo Ooxxx*t- XXo l>o«an stxxdying^ tlxo 
l>rot>l«nn of tlio doi>lxo»i>ixori»atiorx of i;>ig:-iroix in 18TO 
ivt tlxx 3 a($o of 20. lllij^lxt yoars lator Ixo arxixoxxno€?»d lxi« 
wnt;oo»» at tlxo Ixrotx aixd Stool Ixxstitnt-o. Sovoxx yoars 
a ftor'waxd.s, vrlxilo still xiixdox* 3C yoax*s of a^o, Ixxxt 
n'prardod as ** tlxo xxxost jxx'oxxxisirxij li^lxt of tlxo stool 
\v<*x*ld,’* 2 x 0 diod ixx X»ax-is and was Ixnriod in X^assy 

nx=stox*y , 

l>r x'ooont yoaairs all tlxo wox*ld Ixas Ixoooxno intorostod 
in taloM wlxiolx ilixxstrato ooxrtain xxxoxxtal traits of tlxo 
,\ fxt'i'cloxxiarx ; xxxaxxy of tlxoso storxos^ it is allo^od, 
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omanato fx'oxn tlxo oity of AV>or<looxx itsolf. Xf ovx’ox*'x>r 
tlxis nxay lxt», it is cifxxit*’*' oloax* fx*om a jxajxc'r 'wlxiolx 
X>r. 3‘axnos X^t-itolxio, of tlio l^oyal tSoottisli IMLusoxxnx, 
Ixixxxsolf a distixxjBfxdslxod nativo of -A-lxordooxxalxiro, 

onntrilxntos to tlso -d ijrrcZr^xx- Z J XZf^'V’if'U? of 

^xxly, on *■*“ X'*lxo Cfx^xxixxs of tlxo -A-l>ordoiiiar» ' t-lxat 
tlxo nativo of tlxo TvTox-tlx- t-Cltxst of &5ootl€xrxd lias otlior 
p:ifts tlxan tlxoso of Tpxxx'simony. XtavolooVc Xillis, ixx 
Ixxs “ Stxxdy of 13i*itislx < Jroxxixxs,” foxxixd tlxat JSootlarxd 
l^>x*odn< 3 od an xiixfaix' slixxro, and tlxat axxxoixg fc>oottislx 
ooxxxxtios, y'V>>ox*doonslxiro c'axxxo oixt alxnost »xt tlxo 

tov> oi" txxM list. l>x‘. Ititolxio oools tlxis oonx|xlinx<^n t 
]poixxtin ^5 x>xxt tlxat if its fot'rtxor fxojxxxlatiorx is tatcoxx 
iixt^o aoooxxnt, -A.txox'dooxxslxirt’* siixlcs to tlx*' totxtlx 
Y>osition, Ixxxt “ still stxxntls far ats^jvo tlxo avoj*a^o 
of Hootlxx-xxd’s ixrodxxotioix of |jtoixixis.” ^V'lxat is tlxo. 
caxaraotoristio xnorxtalit-y assoo.ixxtod witli tlxo gonixis 
of tlxx^'s >2ortlx-XOast ? i:>x-. 13.itolxio xxsJkzs. 2-Lis axxsxx't^r i.s : 

It is a l>orxt fox- nxinxit*^- dc^taiU^d xvorlc j for a<'<i-ixx'a<;y 
ixx sixxall tlxixifaC'^-*- d.^xx< I lixxx'ixx^ lai*l t lxis sonnd foxxntJa- 
tioix., it o>?cliil>its itsolf in tlxt' lojp^ioxxl yxilixx#?^ xxi> of 
l>i-€Mxixsos anti t Jx*» t ix-dnxj*t.ioxx x>f lalxorioxxsl y vx’oxx 
ooixolxxsioxxs. I-oft.x' ixxxa^aciixxdion is fox-xx^xi t<» tlx«» 
natxxro of tlxxs ISTox-t lx- F'xxst.’^' 

, '.rxxnxtxi: *xx-t^ ti-xxits xv lxiclx Jxtx vc^ Ixooix t i-ad i titxxxally 

\ asox'ila^d to tlxo iixa-foaxx xxxon of scioncso. It is a 
j roxxxarl<alxlo ftxot tlxat ixx tlxc* so<-.oxxd nxilloxxnixxnx Ixofox'o 
t'lxrist, xx ‘ Ixoalcox- ’ |>e*oi^>U*>, a fx^caxliax- Ixrx^od of x-ovxnxl- 
IxoacJoil folic, of sliort statxirx', >>x>^an to sottlo ixx tlxo 
xxox-tlx -oast c50x-nox' of JSootland. -A.il tlxo «*vi<lojioo 
at jxrosont xxt otix- disjxosxx.1 loxx^ls xis to tx*xx«-o t Ixosr* 

5 >ooi>lo to a Ixoixxx* in xx |>ai*t of -h-xxi*o|>o \vlxi<-lx is xxow 
Ixold !>>' *x <JJ<''X*ixxtxxi -si>o»xl«iix| 2 : fxoi-xxxlatioix. T[''lxoro is 
xxxxKxlx to Ho sxxixl for tlit> tlxosis nxaixxtaitxx-€l l>y i>r- 
Kitolxio tlxat tlxo nxoxloi*n d-Hordoxxian owx’ts itxxxcIx 

of Ixxs rxxoxxt al oxxtfit t <^> t.liosx^ IxoxxVcor ' aixoostors. 
WlxotHor X>r. l-tit<slxio owos His Ixioidity of statoxxxoxxt 
axx<l oHxxx-xxx of stylo to His Hx^falcox' axxoostx-y ox- to His 
fTxxivorsit y , is a ixxoot fxoiixt ; tHoy aro oox-taitxly not 
tiorxxx axxio - 

‘Jf'nK: rx>|>orts of t H<? ooiixit^il xxxxd of tlxo di x-oxj't.oi- ilVlx-. 

,3. JE«'. IVTax-slxall ) of tlxo liritisH Idosc^x-iito Ooxxtx-ol Ixx- 

stitxxto, jtlaylxxxf^ Island, IXaxxx j.>slxii'o, x-ooox-cl tlxo ooxx- 
tiixxxod dovxdofxxxxoxxt of tlxxi^ xx^orlc. -Acix'^ioo Has Hooxx 
soxig^lit at tlxo Institxato Hy oori-ospoxxdoixts froxxx xxxox-o 
tHaxx fivo lxxixxdx*od iooalixios ixx CJrx^at 13ritaiix, axxd at 
tlxo i-ocixiost of looa4. Jxoaltlx *xxxtixox-itios or of jxxxvat^ 
iixdividxxals a xxxxrTxHox- of loo-alitios Ixa's^'o Hox^ix vdsitod Hy 
tHo dirootxxr ox- l>x- Ixis assistaxit axxd *x|xpropx-iato ooixtrol 
xnoasxxros sxx^^C«=’*sto< I , x^’-lxioH ixx ovory oaso Ixavo Hooxx 
followod Hy satisfxxotory x-osxxlts. 13ofox-onc.*o xxxay Ho 

mado to tH«?i followixxg odnoatioxxal -wox-lc. ixxstrxxotional 

ooxxx-sos for txvo or tlxx-cso days ixx laHoi-atory and fxold 
vx-orlc Havo Hooxx arrangod to Hogin orx tlxo first TTnosday 
of oaolx xrxorxtlx ; a IxxxxxdHoolc orx “ Tlxo X^rincsifxlos and 
I»x-aotioo of Moscixxxto Oontrol *’ was issxxod ixx J^nxo 102T ; . 
a sorios of fifty -tlxroo laixtorxx slidos CoHtainaHlo from 
IVlossrs. ^Nowton, Mxxsoxxni Stx-oot, A-V,0, 1) Ixas Hooxx 
X>x-oparod to illxxstrato tlxo varioxxs spooios of :BxdtAslx 
xxxos<ixxitoos and tHo motHods omployod in tHoxr ooxxtroli 
cxxxd sots of xxxiorosooj>i<3 slidos <;^aHoxit !.<», fid. oaoH at 
tHo Ixxstitxxto> arxxado to sHow tHo 1 if o -History of tHo 
difforont sjxooios of mosc\x 3 iit.oos. Txx {SoptomHor 1^2’7 
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X>ii. IP'iJsriM !IVrAi-.2WEO»-iB3sr . li.i» e^ctjonisivo scieii-fcifio o^icfteti^ioxioo of ;pol«i.i* 

f T?;iIS^N MAILMOKJElSr, wJhio, affor t>*io wiiocfe: regions mnst> now go nnrooor<lea. M. JX. O, 

—» of flies ebix'sliip Jr^c»Z^ci in flio X^oleir rogions in IVTa^y, 

lost. lii« life in a. l>ravo elfortv t>o oross flie ioe on f oof Min. IfnAosic 


wifli fwo ooxnjianions fo jNorfii -ISast- X-ana, Sjiifcs- 
iiex-gen, w'as a. S^vi'etlisli m efeox-ologisf of oonsicior- 
alile aoliievemonf anj^l groaf j^romise. lEanoafoa at. 
XTy>sa,la XJniA''orsit.>’', lie l^ocamc’*- assisfanf t.o lF*T*of- 
lI-laml>oT*g af fHo Viigti alfifuae olisejrv'at.or^?’ at. 
X*ox*t-ot.ja]klco, "VI* ii once lio x*ot. nx'ni^a to XTj>sala fo 
"w^orlci at. flio Tnofoox*ologioal oi>sox‘vat>or 3 .^ . I^afoT- 
lio sc^r^v^oa at llr*ot.t/Oi'sson''s H>*cirogT'ax>bic5 Insfit.nto 
at lEtox-no. 

JXx*. MEalmgron ’s first polar ox;x>erioneo oomnionooii 
in wlion lio liooarno assistant soiontist nnaor 

X>r. >>vorclmx> in .Anmnclson’s oxyioaition In tlio 
anx-ing tlio tw'o voars’ <lx*ift iix tKo jiolar ioo. 
JFtot liming to oivilisation in 10:2/5, X>x'. Mlalmgron 

"W'^as sooxx oxxgagoa again in ;polai* "w^ork:, fox* lio "was 
one of tJxo snxall liocl^” of nxon "vs.'liiolx orossoa tlio 
nortlx jiolcs in tlio airslxi^i -ZV'orj 7 e' axxring tlio Ainnxiasoxx- 
lElls-w'ortli 0 : 3 c: jxoa ition froxxx TX-oxno to Alaska in 10::2G. 
Tliis A^oar lio rosx>onaoa A^ot again to tlxo oall of tlio 
jxolar rcsgioxxs, A^i'lioix, oix tines in"v*itatioix of Oonoral 
Nolnilo, 1 x 0 Inooaxno ixiotoorologist oix Inoara tlxo 
airsliix> Jta.licr, in "W'liioli I^Jolnilc* iixlc'naocl to carry 
oixt fliglits o'v^or tlio lias in for scic^ntifics 

X>uix'l>osos froxxi a liases at TC.iixg"s l^ay, S^iitsliorgoix. 
After flying from JVXilan to Hpitsl>e*rgoix, two fliglits 
woi*o oarrioel oxxt iix tlxo ciire-^cstion enf ^Nic'liolaw X J . 
I.«ana, axxcl it AA-as eltxrixxg tlio I'otxii'ii fronx tlio 
xxortlx OTL thes tlxir<l tliglit tlxat tlio aooiaont 

lxapx>oxioa to tlio airsliip "VA'liioli le?a to i>r. IVlalnxgron's 
tragic? one! , at tlxo e^arly ago of 3^2 ^^^oars. ’X'Ho 
airsliixn liacl, lioAv^ovor, i*e=sac;lioa tHe-s jxolo, axxcl I>r, 
MTalxxngre^n Avas tliorofore> one> e>f tlie' fow nion wlxo 
liavo lioon tlxoro t"VA^i<3o. 

Of T>r. ATalnxgx'Oii 's esontri Initions to soiontifxo 
litoratnro, porbaps tliaf best kxxowxx is tiio AV"ork 
summarising Ills olxsorvations of lixiixiiaity ana ixoar 
frost in tlxo JVfct'ixd, for "wliicsli s^iecsial iixstrexmonts 
Avoro eJoAi^isoa in "vic'w of tlio snxall AA*ato>x* e3ontont 
of tlxo air at tlxo low toxxipc^ratxxros e^j<xxorioxxe'-oa- 

I>r. JVIalnxgroxx w*as not xixikxxowii pox-sonally in 
-'Exiglancl, for cl xxx^ng tlx O' c3all of tlie ^ ot-qg at J^ullianx 
on jfior xvay to tlio xxortli eipportxxnity was 

afforaoa of ajxprooiatixig Ixis Arivia porsexiiality^. Xn 
tlxo inotoorological oflxoo at I^xillianx many intoi’osting 
aisonssions took placo,osjxoc5ially tlioso relating to tlxo 
woatlxor conaitioixs for tlio next stage of tlxo aiglit. 

I>r- IVXalmgron's cloatli is to bo aoploroa, not 
sololy on acoonnt of xiis px*oxxxiso of brilliant 
sc?ioxxtific? AA^ork in tlxo fixture, bxxt boc?axiso xxixic^li of 


Tn;:B 2 ac?atlx of JVlr. l^rank Oastlo on Ang. -Xr, at 
so"vronty~e>no years of ago, Avill X>o rogrottoa Ixy a 
"wiao circlo of friends and by tlxonsands of airtisaxx 
stndoxxts AA'bo lxa"\ro profitcid by tlx€5 oonrsos of 
instrnotioxx irx liis text-books of practical matlio- 
nxatics and related subjects. MLr. Oastlo "w*as bom 
at JOoAA-sbxiry , Yorksliiro, and served Ixis apprentice - 
slxip "w'itli a fix'ni of engineers and tool -makers tlxoro - 
AXtor Avorkixxg at ixis trxxdo aixd introdxxoing several 
improvomc^rits in grinding maelxinory, bo became in 
lSft3 an assistant ixx tlxo nxoclxanics and niatbo- 
xxiaticjs division of wbat is noxc'* tbo TXoyal Oollogo of 
l:>cionc5o, iSoxxtli XJLexxsington, anel bo ocenpiod tlxat 
positioxx fox* twenty-six years. XXxxndx'c^ds of st.vielcnts 
xvbo tliroxigb tbo Ocxllcgo during tbat period 

AA'ill roinonxber Ixis rotirixig natxn*o ancl are grateful 
for tbo ixssistanco Ixo Avas c^a*ot* rc^.ady to afford tlxeni 
OIX oitbor tlxo nxoobanical <*x' tlic't xxiatlxonxatical sidx* 
of tboir Avork. Wboxx X*i*of. 3 obxx X^c^rry, avIio was 
appoixxtcd profc-3ssor of nxatbomatics aixcl mooli anies 
at tlxo Oollogo irx IHtlb, was carrying oxx tlioro liis 
canx£>aigTX for tbo texxc*biixg of ovc'.ryday ox* j>raotic*al 
xxiatbematics, MLr. C^astlo bcjctxxno aix ontb usiastric 
oxpoxxoxxt of tbo i*of ornx , and iix cj xxick sncjroossioix 
px'odxiood Ixis “■ X^ractic^al JVXatbcxxiatios for ''rectlinical 
JStndonts (ISIMI), l^i'ac*tic*al Mxxtlxc^inaticss fox* 

Xiogixiiicrs (lOOl), and A JVXanxial of X^racti<*al 
MLatbe^matios (14>03), all of v’^liictb bc3c*.axxxo staxxdarcl 
text- books and rc'nxain so c*v*en no"vr. Xle wxxs tlio 
antbor also of *“ IVXacbixxo C^onsti*ixc;tion and T>raw- 
ing,*’ “ A M-anxial of MTaebirie J>osign,’^ and sovcsral 
xisefnl books of matborxiatic?al tables. His six<*c<'ss 
as an aixtliox* and a t€3ac?bc?r Avas dxio tex bis C'ax'ly 
"W'orksbop training and an ixxstiixc^txvo appro c^ iat ioix 
of tbo difH-cxxltios of elementary stixdcsnts. Ho Av^as 
for nxaixy years lecturer ixx matlioxxxatics at tlio 
IVIox’loy CV:>liego, I^ondoxi, and at t-lio time of bis 
death was Icsctxxror in xxrxxcstical xxiatlicsixiatic^s, 
mac?bino construction and dra"wing, building oon- 
struc?tioxi and aj>x>lic^«l nxecslxaTiics at tbc". IVTnnieipal 
'X'oclinical Ixistituto, fSastlioume. 

Wic much regret to annoxmeo tbo desatlx on 
Ang. 1::2, at sixty -eight years of ago, of I>r. Obarlc^s 
Obroo, X>'.IX.-S., superintondexit of the ICew^ Ol>- 
servatory from lHtl3 to 10:2/5 and a leading authority 
upon terx*estrial magnetism , atrnosplxeric electricity, 
and related subjects. 


News 3.xxci View’S. 


'X'lXJEi biooxitoxxary of tbo birtli of tbo gx*oat. navigator 
Oaptaixx James CJook is to be celebrated in tlxe 
tUlcveland district of 'Voi'ksbix'O on S-ept. S and O. 
t^ook -was Ijorn in tbe^ Adllage of UVXartoxx. ’Yorkslxire, on 
Oct. 2T, 1T28, and tbovxglx as a boy be xvas apprenticed 
to a haberdasher xxear \Vi\itby, be gaixxed bis first 
expex-ienoe at sea in a AMixitby c<dlior. At the age 
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of 27 lie Joined tbo D^i«avy as a voluntexer, and as sucb 
soon attracted attention- He Avas present at tbe 
capture of <3^uel>ec, surveyed the St- X.#awrence froxxi 
<duebeo to tbo sea, and -vras made xxxarine surveyor 
of !Newfoxmdland axxd X^abrador. His tbrese great 
voyages of exploration occupied tlxe years 1 7 OS — 
1771, 1772 — 70, and 1770—70. 'aClxe prixxxary object 
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of ±/Scxo t*o ol>»4e>xrvo tJfci*# -trX*o.T».sit> of VorxviM 

of Cbti Tcfc-lxiti ; -tHctt/ of flxo laoootxca. f-o cliacso'V’ox* 

t'lriLO l>ouTxdL«urief^ of -fclrxo l«t.xiLci«i of -fclnio A-rx-fcarcstiio ; 
■fclaar'fc of tiiio ‘t-faiarcl " t^o ciisoovor «t fx-ojcn 

fiao ISToirfclx I^a-cjifio -to flxo INox-fclri ',/V.t>leLnfio. JHTie* 
Vfc'^ox'lc ool* ool>'' taMfclocI ijrxrrjtoixMoly t/O ^oo^x'ag^.fxlxioa.l 
k.rxox’^'^lecil^o^ l3\xt» it w^lxe>t:>fo<i fVxo x^olxlio a|;>j>otit-o fox- 
for-flxor cii«covox'ies. l-fo ciid xxxoro t>fx*xix oflx€*»* 

^>cj>lorox* -to oxctorxci oxxx- Icrko-wlocSf^o of JE:*«.c-ifio aixcl 

flio fcioixtlxorxx Oooa.tx, ^xx<t a-xx fc’ia.f xx»*o of 

■tlio fox'fliooTXxix^i^ oolol:>x*eft/ioix« xvill l:>o t l:»o |r>T-*f*Morxoes 
of flxo JhXi^gfi C'orrxTiiiMMioxxor'« of iSoixltxot i txixcl 

I'a.li**.. 

Ox>J iiO, JVl - -T-f t*'i*riot , INf tM* < »f JC<lxio*xf ioix, 

*xf> l^yoos tx xjnoi-ixj.roo»i-t, to fJfitxx'clotxiitit , flix’i 
iixv'orxfox' of M.x*tifioi 4 a,l will<, x\-Ho, lio wtxifl, vx'ix« v^’ox•tllV’" 
f<j I'AXxxlc Ixot xv^ooix J*4i».wt-oxxi* a.ixci 1 ioi*t li< *lot , txiict litxcl 
« l04S0X*X’’X»cX X\'Oll «!^ *X »MX'»XTlf- iXO < 1 4X |^>llil4*,fltllT‘0|>i»t- 
C oxxrKit’t^ i? wojit.iori 3 -<r*>solt of loxx^:]; ao<l 

laxfxox’ioxifci Ti'<*'S4ouT'oli oiit at- ItxtiOi'n-troi'X' *xt 

J 5<*j^axx<,-oo - Ho»-i^ oil TXXixn' 1» 1 HZitl, <'oxiit<' “|-| i lixii'c* 
<_’^jai'tlorxo<*t i*c'< *oi v'ot I liii-i .-^c-ioii t ili<‘ t i'«xi txirijuc in tlio 
T?!lc*olt* l^ol A't tx'liiiiijiif. H<* 1 Ill'll ti‘41 x-oll« •<! 4 it>x'oa< 1 , 

iiiitl »xf 1 -«r'i* t: 1 i 11 ^ !~ 4 t fox-«‘ foi* ma.ojv' to 

Kf'^ixi iiri ioi i I liot ^<>iil< iiiij^lit 

iiiailo ixi't i fi«*i*xl I v^- J t- x\ tXM on JVIix.v* 1 IJ, I KJSX , lio troolc 
out >Ti» fii*t^t |>»it-oixt ^ JSoj:* iiiio loixtioi'o tc'sct ilc* ixi-t itic-iollo 
I'OiSf^oxiililxiiit. IX la, wi.iii':,’' ii.ii<i !:>>* jso iloiii^ tool< t lii** 

* loc‘i«ix'C* >4t'Ojri t o'v%’"ixi*c I m t lio oi*«'''txt ioi i t>f ixii t'lii: ii'i'l>' 
iit'w 1.o>E;til**' i ml iifr^t ¥*>'. '“Flio I'l’swtilt. of liis^ 'vv'ox-lc nvixhi 
x^xtx,clo l^iioxx'ii ill .IKH4» ; ixx t lio I*^*xi*i»-4 t ioix of 

tliixt ^'otxx* 1 x 0 « •>; lii l>it.<'< I tsf loc'ixm^ixss of lii.M i mxtt>i*i ixl , 
xvitli t 1 x 0 tliMl Tiioixe*>>' xx-ixh5 foximl foi’ orx'ot in xx 

*' </lxxxt*clr>i3iiot JSilfc- ’ fixc*t<>i*>* at- J-5*r»wam^*oii . C ^lia i*rloiim-t 
ilioil xxt J<ojiif* ill 

■^’"jX.xxio i.7 4-« i*ofoi-«'ix<5«'»-» lia-x'x* Iixoorx ixiarcii* in t-lio tx^oli- 
riioixl firoMi-t t-o tlxo fa.ot tliat- it- iw j ix*3t- fift-x isiixo*’^ 

iSiiliK'^' < jtilolii'i»^f '■J^'^lolxxlx^^ ^ixcJl Ixix ooxxwiix 

1 x ill'll Xi«tr l>l'l>Xii^llt, to IX «XlC 5 <.!€?»»f 111 ifc 4 «\XX^ t-lll'ix* - 

iiioixt« oix flio olixiiiiiat ioix of ixfiosj.>lxox'xi« from xxxilcf 

xxixci tlxxxss Ixxict t-lio foxxocl-afioxx of t.-lrxci Ixa^iio sto^l 
iiicl iist-jr^*"* III 18TH Jtxll MtO€?l, ’vi'ixot-fior fxx'otixxooxl iix t-lxo 
13oat»r'xxxen' ooxxx'ortox* ox* tlxo oi'xi'xi fioxxi'fii fxii*xia,oef, wa-s 
aoid »t«»€>l, fljko vi^orlxl’*^ iixit-jnxxt, Ixe'ixxj^ a,l>oxxt- 2^- xxiillioxx 
t.oxx«. X>xix*irxj£j^ 102T t-lio xx'x»rlxl’« jiroclxiot-ioi i of st,ool 
iix^ot,«i e^xxcl oa,Kt/ix'«^c^ vraa xxfxoixt- tlO xixillioix t,orxs, xxxxcl. 
tlii*5» oxxoxixxoxxa irxox'oa^^ic*' Jm la.i‘goly doo t,o t,lio Ixxxaio 
xxia.xxxxf exofuiro*, xxxoro tlia-xx ^4- j>x*r ooixt- of fHo t-ot,a,l 
f>oiix^ V>a,aio stool, 'T'lxoixxtxt-i was Ic^il to lii»-( x'oaoarolxort 
l>y a roxxxark of a loi^txxi'i^i* *xt, J:iix*l*l>x»cl«: tJolIo^o, aixd 
Viis oxcf>orixrxoxxta ■W'OT ‘0 xxxaiio w*lxilo Ixo v\’'aw still xx clox-lc. 
ill a. StoiXTXoy iPolioo Oovirt, Jfto Ixof^arx studying: tlxo 
jix'olxloxxx of tlxo doi>lxoMi>ixori»atioix of jxi^^-iroix iix 18*70 
*xt tlio Ajgo of 320. l<;ig:lit yoa,rs latoi* Ixo axxixox trxood Ixiw 
sxxoooss at tlxo l3C‘C»ix aixd Stool Xxxstitvxto- Sox’-oix yoars 
aftoxrwaards» wlxilo still xxixdor 35 yoax*s of Ixxxt 

I'ogardod ao “ tlxo xxxost jxx'oxxxisixxg lij^lxt of tlxo stool 
wox'ld,** 1 x 0 diod irx 3Pajris and xvas fom-iod in I^assy 
iJoxxxotory. 

lasr roooTXt yoax's all tlxo xvorld lias Ixooonxo xntojpostod 
iix talos xJirlxiolx illxxstxrato oox-tain nxoxxtal tjfaits of tlxo 
Alxox-donian j maaxy' of tJxofeio storios; it is allogr<^d, 
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cMxxarxato from tlxo city c?f v\l>ox'dox>n itsoif. tCowox^ox* 
tlxis may V>o, it is <|xxit.o oloax* fx'oiii a ^ajxor xx'liic^lx 
X>r. 3^ amos I-titclxio, of tlxo Itoyal Scott isli JVfxisoxxnx, 
Iximsolf a distingxxislxod native of Alxordoonslxiro , 
contrilxxxtos to tlxo ^€>e 7 -fZoi?xi of 

^xxly, on “ *'rixo CJoixixxs of tlio uA_l>ordonian,” tlxat 
tlxo native of tlxo iJCox'tH-filast of Scotland Ixtxs otlxor 
l^ifts tliari tlxoso of |:xarsinxony , 1 -Iavoloolc liillis, in 
ixis ** Stxidy of l^ritislx Cronins, ” foxzixd tlxat Sx'otland 
j>x'x>dixcc*d an unfair sHarc', ami tlxat among So^>ttislx 
coxxntios, >Vl>orcJoc*-j xsiiiro caxxxo oixt almost at tlxo 
tofx of Ills list . lJ>r. Hiti'lxix*' cools tliis comyxlirixont 
Ixy fxointing oxit tlxat if its fox-mor jxojxixlatioxx is tal-coix 
ixxto account, v^^i-liox'ilooxislxiro sinlcs to tli<^ t<'ntli 
^xositiorx, l>iit “ st-ill stxvmis far alxox^o tlxo ax-'orago 
of ScotIaix<l*s |.>ro< I xictvioi 1 <_>!’ goxxixxs,” W'lxat- is tlxo 

dxax'acstoi'istic moritality associated xcitlx tlxo gosiixis 
of tlxo N'ort-li-lilast Y J^r. Ttitoliio aslcs. l-Tis ansvi’^oi' is ; 
‘"It is a l>oTit foi* mixxiito, clotaili'd xv'orlc. ; for acom*acy 
in small tilings, -,-\ml liax^'ing laid t-lxis sound fonmla- 
tioxx, it o>clxil>its itself in tlio logical j^xiling vifx of 
firoinisos ami tlio <lo< l» lo tioix of lalxoi'ioxxsly v^on 

c'onclxisiofxs- l^ofty' Lniaginat i* >tx is fortxign to tla* 
nat nro of tlic** IsTortli - Kast,” 

■'l^'ixxcixxiS arc ti'aiis wlxicli liax-'c- Ixoon tx'xxdit x*^>ixally 
asoi'ilxod t-o t lxo < loi*ma.n ni€'n of scionco. It is a 
I'omxxi'ltalxlo fact tlxat in t Ixc' second nxillomxixim l>ofoi*o 
Olxrist, a ‘ l><'»alc<s*‘ ’ |>oo|>lc-, a jit'cnliar Ixrood of x'oxxml- 
Ixoaxiod folic, of slxort stat-nro, Ixogan to st^sttlc* in tlio 
nox'tlx-oa-st oox'm'i* of Sc*!otlaml- ^11 tlio ox'iilonco 

at Y^irosont at oin* cJis|xc>sal loads xxs to ti'afrt^ tlioso 
|>oof>lo to a lionio in a j>ax*t of ^*2\xroJ.x€^ w'iiic'li is noxx' 
liolxl Ixy a C*ormxvix-s|>oal-cing jxojxixlat ion. I'lxoro is 

nxiioli to l>o said foi* tlio tliosis maixxtaim^d l>y I>r* 
Kitclxio tliat tlxi' nxociox'ii ^Ixordonian owos xmidi 
of Ixis moixt.al out tit tx> tlxoso " Ixoalcor ’ axxoostors, 
VVlxotliox' J3r. it oil ill c*xcos his lucidity of state xxxoxxt 

cvn<l clxarxxx of stylo to liis lioalc-x^x* ancostx'y ox* to Ixia 
ITni vorsi t y , is a moot jxoint ; they ai'O oortaixily not 
tdronxxanic. 

l^xiE x*x'-|>ox'ls of tilt' coxxiKril and of tlxo director (IVIx*. 
, 1 . F'*. IVlarsliall) t>f tlio lii-itisix lVlosc|nito C'oxxtrol Tn- 

stitxxto, Haylixxg Island, Hanuxshirc;, re'cox’d tlio coxx- 
tinxiod dox'oloixmoxxt of tlxo ivoi'lc. .A^dvico ixa,s l>oon 
sought at tho Institute hy ooi'x-osjxoixdonts fx'onx nxoi-o 
than fxvo Ixxxixdrotl localitit^s ixi tli-oat T3ritain , and at 
tho x^c^xxost of local Ixoaltlx aixtlxoritios or t>f |.>rivato 
individixals a xxximhor of localities Ixax'o hooxx xdsitod hy 
tho diroctor ox* hy Ixis assistant and ajxjxrojxriato oontx'ol 
moaaxxros sxxggostod, xvlxicli ixx ox**ory oaso hax’-o hoon 
folloxvod hy satisf a-ctox'j.' I'osxxlts. lf?,oforonco xna^*- ho 

xnado to tho folloA!\’'ing educational -wox'lc; instmetioxxal 

ooxxrsos fox* t-vro ox* tlxroo days in laboratory and £Loid 
worlc Ixavo hoon ax'raxxgotl to hogin oxx tho fir^t Txxosday 
of oach xxxonth i a handhoolt on “ Tho TrinoipiXos and 
I?ractico of ^Io»c|Xxito CToxxtrol ** was iasxxod in Jumo 1032tT 5 
a sorios of fifty- thro€f> laxxtorn slides (ohtainahlo from 
IVIosax'H. l^oxvtoix, iVlxxaoxxm StxNifet, 'W.O. I > has Ixooxx 
|xx*oj 3 arod to illnstrato tho varioxxa sjxooios of Hritiah 
x:noac|xxitoofs and tho mothods omfxloyod in thoir control; 
and sots of xnioroscojxio slides (ahont Od. oach at 

the Institnte> made to shoxv the life- history of the 
dilfexront s^peciews of xnosc^nitoes. Xn Sejxtemhor 1023T 
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inv"Cfst>i|^at'C-<l a. f^OJfio^ass xxa.oMcitiit:.c> amriOA'-aTioo 
ill a IMo*!*!:.!!. I^oii-dor-i axicl f<3vxn.cl ±t> t>o lt>€» cli-t«> 

'i^c'scct/yLfs^ a sj'>^crios>s t>li.oii.gli ooncini-oii. 

ill jriiaiiv^ 2 ^ax-fc« of -tlie* -woi'ld, i« rai*C5 in Ui-itaiii, 

fox* oiil>* aboixtr, a dozen «i:xooixTiexx« Inacl joi*evioiJi«ly t>eori 
foTxnd. Tlie oonnoil i>oi-n-fcf4 oixf tliat. fixe 1 ns-fci fcnfo i» 
■t-lie onlv- in«f if iifion orifix'«^ly devofed fo 

mos^^iiiil-o oonfx'ol x*efioaT*oli axiil fliaf- it> affor-d*^ fixe 
o^l>oi-f i mil x^ a'V'ailalxle irx < jJ i-eaf l^i-ifaixa fox* fixe jxx*aof ioal 
afiidx xxxo«cinito *;<:;^rifx*oI «c*lxerxxe in aetnal «xn<l 

ooixt ixxiiontri ojxor*afion. ''I'lie ooixricii r-ecjor-ds? its lii^li 
ajXjxx’ec'ni-f ioix of five ilex’-ofed sel*^^iot's x*eixdex*ed !>>' five 
*lix*ec*tox' axxd adils fliaf >xe ooxxfimios fo loeax* fixe oliief 
oost of f-lxe ixxsf if life. if is fo I_>e lioyied fliaf sxilx- 

sox*iy>txoixs fx*oxix flxose ixif erested , axxd ^x*axxfs fi’*orri 

seierxf ifii-! ox* ofliex* |^>nl>li<5 liodii's, w'ill lie forf lx<*<>mi xx^ 
so flx«t-f lxe iixsfifxxfe xxia>*" txj>^xi*oii.oli « xxioi*e saf isf aot oi*;s^, 
self -SI If >]por*fiix^ fxositioix- 

1t is arxixonixeed tliaf fixe o>:^l li Viit iorx of last season's 
fixxds at i-Ti- af Uie iii*ifistx IVl vista'll ixi is fo x*eniain ofxen 
vinfil a lafe date irx fixe antimxn. '“I'lxis is a xvelooxiK* 
additioxx fo flie I'aoilifies x\-lxielx ixax’'e Ixeen affox'dix I fla^ 
fxxxlxlii* to vievi* oxie of flx«^ txxosf i*exxxa.i‘lcalxle csollt'td ions 
of olxjeefs xvliiclx liave ye'f Ixc^^xx lxT*on>L?lif froin ]Vl«->so|xo- 
f axxxia ox- fxcix*lxaf>s fxroxxi anv*- ax-ea of ai'<-. lisoolo^ioal e>c- 
jxloi-afioxx af oxxo fixrie. It fxlaoes l>t->*ori<l c|ix.esfion t Ixe 
ajpfistii? aixd feolixxieal i>r*e-omineixci€^ of rVXesofxof aniia af 
as oax-lx'' a date as 3000 jx.c*. in flxis eormexcioxx if xnax' 
lr>e notetl flxaf alflxoii^lx I“>x'. f-fall’s l«*c*t iii^e on f^j* lxefox*e 
tlio liox'al fc>oc*iet>' of ^x'ls, wlxieJj is f>i*ixife<l ixi fixe 
issixe of tlie fi$oeiet>'-’s •/ (t^^r’inaZ fox* ,J iil,v 2T. x^^as a. sin*x^e>' 
of i>asf vvox'ic wlxiolx tliil nof a.ffo.nifDf fo tlix-ov^* fi*esli 
li^lxf oxx fixe x*es%ilfs, oni^ ox* t v^'o inf eixisf inf? fioixxfs 
erxxei*^ 5 ed Ixotlx in fixe loot iix*e itself axxd in tlxe disc:ixssi< »xx 
xx'lxielx folio vw'€*'<i axxd is i*<*|;xoi*ted xx^iflx flit^ loofxix*e. IVIx*. 

- J - "W- Wilsoxi, f oi*xnex*l >* i>ix-ect ox* of i^iilxlie W'‘oi*lts axx<i 
jfVrxfic|iiit ies ixx lx-a«f, jioixxfod oxxf tlxe xTalixe of tlie ejc - 
fxlorations fox* fixe liisfox*>' of ax*cliif ecf xix*e t al>>^Joxxia. 
sivow's ex-idenee of eaxiv' fo-vv^n jxlaixxxin^ ; -v\diile fixe 
Ixisfox-.v of file lii'iclc ean Ixe follow-<^<l ffoni its eai-liesf 
Ixoiziii-niTX^ as axx iml>alce<l Innifi of nafm-al ela;^’'. 1-I«' 

liimself as oflii^ei* itx etiax*f 2 re of j.>iilxlie W'or-lts liacl Ixeetx 
x*x?>sjxonsi>>ie foi* fixe rrxal<in^ of l>i-icJs:s, laif f ox* so? xie i*eas<>xx 
lie liad nof. Ixeen alxli' to aseex-tain, ax* lx* 5t Ixex* owixi^? fo 
. some clxa-n^e in fixe rxatxn*e of tlxe soil, oi- fliei loss of 
some se*oi’ef jxroc^ess AA*liiolx fli<*> aneionf l>i-icilcmaliei*s 
jxossessed, lie ixad Ixx^en iiixalxle, cf!iA,*<*n A?v*itlx fixe assistance 
of modern maclxinei'A* , to maniifaid iiro a Ixrictc: Avlxmlx 
ecjnalled flxaf of iiarnni iira-lxi or TSS'elxi idiadnozzar. 

J >a. I4AJL.X::- #^ives some ixxlert.*stin^ fi^.5xii-os relatixx^ fo 
tlxe cost- of fixe worlc in ZViesojxof axrii a. iTis ovrn ax'ox'Ic 

of excoaA'afioxx in llllO, Ax-liidi fxirned onf to lie more 
tlxaix a |xrelimina,r 3 ^ x*eoo^nizarice, cost £€100. "I'lie 
t*'3Cf>exxs«=*s of a j^ood season’s Axrorlc fti-daA* are xxof less 
flian JCit^OO. 'X'lie dxarges for flxe^i Aiv*oi*lc kiein^ carried 
on af xxi-i*senx a-re liorxie ex^nallv Ixv* five lirifislx IViiiseaim 
and tlxe i'^ixiA-ex-sif y IIVTixsenm of i’fxilailelixlxia. ^'lie 
iJrifislx Mnsoiim, AA>^lxidi lias otiier calls njxon it, is 
sfriofly limife<^l irx fixes axxioxxtxf wlxidi if can jxlace af tlxe 
clisjxosal of fli«* i'^r ex |xedit ioxx An^iflxonf assisfaxice froxn 
live fxxilxlic*. ix, AX'ili lie x'emeri tlxered flxaf last year 

ooliey liaii fo r-ios^^' doAnx for lade of funds Ax*lxen Ixo 
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liaei Jtxaresly fovxclxed one of fixe xrxosf inf ex*os ting and 
imx^orfaxxf finds of tlie ax* lx ole of fixe Ax^ox'lt. yef carried 
ont. IVlaterial of jpx'ioeless valvxe, as A?v*as slxoAx*n Ixy fixe 
first fnrn of flie sjxa<l<s in fixe nexrf seasoxx, Avas excj:>osed 
fo fixe x-isK of jxlimder for iixonflxs. 'X'lxis in itself 
slxonld l>e eixovx^^lx fo convdnce five ^xnlxlio of fixe de- 
siralxilify of snjxjfxlemonf in^ flie IVivxsenxn^s fnxiils in 

carrying- on Axrlvaf l>r_ IHali dxax*aof ori ses as * *■ tlxe xnosf 
imfxorfanf ardx«*ologmal in vest igation in fixe Ax*orld 
at. fixe moment.” 

Aix e>clxiliition oa.se fo il Inst x-at*-! five finox'oscence 
of minerals (aaxd some oflxei* s uvlxsf amies > in xxlfra- 

A^iolef x*ays lias Ixeexi tiffed ni> xxeai* five onfrane*-> 
t.<i fixe IVlinoiral Oallotx-y ixx fixe ISJaf viral HEistory 
!IV1 ixsc^nm af Soiiflx ICensingfon. 'J.'lxis is jfxrolialxly tlxe 
fix'st x>nlxlic c^xlxiliif of fixe leixxri, anil dvi»*iixg flxi^ 

^Vvigvxsf I4aiilc Holiday Aveelc it att v'ai-.tiMj tlionsands of 
A^isitors. ZVlax* v^ellons crliaxiges iix colour efTeefs ax-e 
jirovlnoed l>y sixxxfily j.vi-ossixxg a Ixxxfton outside fixe 
case*. *X'lxo» sj^xeci mens are fix*sf stx^n in ordinary liglxt 
AA^iflx insivlci* o«Iecfric ligliting (‘ Jinoliglit ’ >. Wlxexx 

fixe Ixvifton of fixe tAA*o-\A*ay sxA'itdi is jxx*essed , t Ixi.s 
diaixges OA*ex* fo vilt ra-A.dol€*f x'a^’s, Av*lvidi ax-e |^xi*oclnced 
l> 3 * a IlavxxxA'ia ‘ arfiCicaxvl sxmliglif ’ mex'c ixr^- - A*a|xovv v* 
lanx{> lifted witli a d a.rlw sert^exx tr> oiit- out. all tlxe 
Ar'-isilvlo's liglit i*ays, allovx^ing <»rvly t lxe <larl<. xvlt.ra* violet 
fo fail on tlxe sjx*'*cimens. J.-arg<* gronjis of flnox*sj[>ar 
cx*ystals sixino* xij:> AX'it Iv a Avotxderfxil lilnisli - A’iolef gloxx*, 
AA’illenxif «' and axxtniiit.<^ AA'itli a. l>?*iliianf gx-eeii, l^ladc 
ziiK?- Ixlt=»nde AA'it lx a. golden yolloxA*, arivd Avliit#^^ ea.lc*ito 
AA'itlv a. rost'-red. VV’^ivx^vx t fv*" Sf>ring-SA\ itoli is rc^lesasjfr*d 
flxis faix*ylaixd of gloNX'ing rjoloni's s vitldenl.v* x^'anislves. 
Ixx tlx<*» avijoixxiixg AA*all-cases a tlisjjla.v* lias Ix’^o^ix made 
vvitlx a serix^s x*f large s|^xt*<*itxix*ns of VA-e 1 1 -crystal iis<*< 1 
sj vxxx', fronx t lxx=» Knail l>«^a<* lx rvxine ixx B 1 ir-c> jislxirv^ , x'xi-xix^rx 1 1 y 
l>ec|x»x*at lx€*xl fo five IVlvjsevirn li^*" t lix^ late niaxxagev* of 
tlxe xxiitie. 'I’lvc^ large*st slali vxxeasviro-s 3^ fx*et, 

a.ixd AA*eiglis oA'tn* BA cAx^t.. V\'’iflx iivsidt^ t'loofrie ligivting 
liixoliglvt ’) and a, darlx: grey liadcgv'ovnal a sfv'ilciivg 
xiffect. Ivxxs Ixeen t_>l>f ainevt. A. d escrijxf ion of flvis nexA* 

e>C-liildt ajxfiears irx flio* <xZ'<4 retZ. IZ i.*st<jr'i/ cx.t/<X 2 :i.txr’ 

for ,1 nl^'_ 

Ijsr t.lio '/’/xMx'Af xvf Wxxg. T is axx acooxnit- of tlxx-s 
ix.orvxadic x*ovnj:ifxixies of market gardenx^rs of I4vxlga?*ia 
AV’liidi is of eonsidex'a.lxlo ixxtox*esf fo geogra j>lxex*s and 
ecoxxoxn ists. TPliose garderxei's live in ’'I’irnox'o and 
flx^e ad ja<’?x’'xxf ax-r»as ixx fixe i*ollixx.g oxmxxfry lying 
liefw'eeix. fixe J3alktxxx Hills axxrl fixe l_>axxxxl>e, Avlxex'fv 
tJxere is a loxxg frtvdifioxx- of eOicienf ixx*aefiee ixx xxxai-lcx-'f 
gardxavixxg. .Al.s, IxoAvow^r, flx«^ disfx-ief is too fJ-xiclcly 
j.>ox>vxla.texl fox- five vol nine of local agrictxlf xxre, if is 
five cvxsfvxm fox- srxxall Ixaixds of txA’^elve fo fiffeexx fo 
xxiigx*a.fe fox- fixe seasoxx fo less dexxsxAly occxxjpied land 
in ifvmianixx, Ffxxssia, *X'vx?-lcey , S?5erl>ia, axxd else-wlxero, 
Hix-ing laxxxl, tlxey |^>r€^j»ax*e fixe gx’oxxixd axxd raise a 
orojx, of AA'-lxiclx flxey disjrxose in fixe xnarlcof “wlxiclx 
flxey lxaK.1 ixx vieAv ixx olxoosing flxeir land, af a con- 
sidera.l'ilr* jirotif fo f Herxxselves. !H2ven axnoxxg fixe 
xxxore jxrirrxif 1 x ^*0 ixeojfxles, agrioxxlfxxro is xxorxirxally a 
»edenfax-y ocovn>af ion, xxxxless if i« oomlxxned AAriflx 
fixe ixfrX43fox*al life axxd a seasonal migrafion as among 
soxxrxo of fixe ipieojxles of flxo mouxnfalnoxxs are«lbe of 
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.A.»ifik IMCiiaoi*-. Somot:,l»iTTL#r a,MLa.lo^oi-4>Ht t-o -fclars 13uil^«tT*ia,ri 
|'>3r€M3t>io*» <^>oo'i3Lr*» «,i-n.cjri.g foi' 

i*ifer»t.ajr>oe^T, Ii*C'l»ric3[ ,Elr*i1ut:.«.i:x>^, 'vv^ii.o lotJtvo 'fcl'ioii’ ow^inL 

•oc'>\.irji't-»*y !:*> «oe^ijc. »nnj:>lo;\.- nmoriit. ixx tlio oli^ow’-kiero. 

•J’liiw, iiox\"€=>'V’'e*r, is Tne^i'e'lv^ £t i£ rxot too oorxj.jmori, 

irjwt-^a,3n.oo of tiluo xn.c>Tt>iIit:>’' of ia-V^oLii.*, -vefic^i'oa^ Xlxo 
of Xlio f^jrirxc-i|->le» of iJcxoTr>il it -jv in nlt-m*e* 

in so«*i*o1j of siaititt. 1^10 to siic?li clojf^roo «b» to 

Jiistify- tlx<- toi'in ‘ 1 o ijj:r*a.t oj:*>^ ’ in trlio t 

instetnoo is ;|'»r-o>>a,l>l>' xiiiic|^x40. 

Xisr «bn «.x’tiolo oiitit lotl *“ C Jli«.oo<^r’’s X^li^’-sioitiurL xxix.<l 
Ixis X''*orli>o«.j’« *’ itx ttio <iXxi’rorjLl. ixxxtxxT>ox' of tlx*^ 

T>r-. IX. H . Ii«.slxfoi-<i clotxis w^itrli tlxo v^l-iLysioietxx 
wlio irx tlxo |>i‘olo^vxo to tlxo C‘‘«,Titc!>x*l>xir*y' 

Tftxlos ’* »ri<l liis x^x‘«'»*_lo<i«:’'S»ors, f>a.i*tic^xila,r-ly C;^illr>ort. tlio 
ICxxg:llKlm *».n. xxKkcJ ^Tolixx of M.rlt Ion . CXx«.noox-’M 

, tlioxx|2jli «.|>|3txr'oxi tl v of txn txx-^in'ioioow <li«- 
j^osition, iw cioscx-il>ocl a,s ^ «. j-xs^x-fit i^xx'xxolisoixx' ’ arxxri 

woll xrorsocl ixx. ol<l xtvotliosJ lox'O- ^It lioxxiaclx JF3«xlH[’s 
Axxpclo - f>iX3c < fcxx ‘‘ T^o*'><’!>x t txo oxxi'Jiost ixxoclixstxl 

Ix'c^txtiso «*oixi i^xosx'ti itx tJx'oxxt I3i-it»ixx, wtxs xvx'ittorx soorx 
saftot* fix's cic'jxt 1 j «>f -A.lfrt'nl t Ixo i Ji'x'ixt, no fifacnx*o 

oTxxt'ri^oil fi't»*ix >Vn|j:lt> ->NH.x:o»i moxiioim'. «.rixl Oill3«'X't, 
AJ^'lxo 'W'XXM l><»r-ix xxl>ox»t fcx lxntx<Ji'o<l x'c*«.i-s ixftor- tiio Ixetltlo 
of I I «.st'in>jrs. xx-n.s 1 lit- fit'sfc liln|ajl islxxt lain to xxocxixix'o «- 
itlnt'oyxoittx j~«»^>nt.«.t i< »ii «s »x | >li vsioitxix. v\ft<?i* sftxcly' jxt 
SSjtxlx'sj'xxc », ]V1< »xxt.|>ol I i ii<j is sxxitl to litxvo Ix^oxx 

ixr-c"! lot*, strict F'xx'is. ti<» x***t n i"n<»< I to Fi n I xx.xx < I , v%'lx**t*o 
Ix" o,i*c^ lit t-« I fixTiio l>>' Ills *•" i V >mj >#’>xicii tiixi ' ' or **' 1 ^suixtoix 
INI ocl ix'iixM* " xv'liic'li <?< ' i*# *i I t.li«‘ tiolci of nxoclicitxo 

aniii ooixt *11 ix<*< I tx. <;*c*rt*xiti *%tnoiin1 ixf ori^T^iritxl o !;:>«<.* irx'cx- 
.tioiRi nxx<i x***s<*4xx*olt. I-l<* n\-41s tl»o fir.-.t. fox* c"3C*xxxxf >!«*►, to 

v< *c*<»j^ixis<'‘ llx" oont xx^jfions nixt nrc* <»f sxntxll-|.tc»3C. ixrxcl rxlso 
<*m I >lx4xsis*^« 1 tlic* i i n| >oj*t XXI !<.•• » < >f sxir^iotxl troxxt nxMxt fox* 
<*4*no4-*i* ixtxl of *x fi*«iit ilifst fc»i* so*x t rxx'V't* lie's t*s. ,J ofxii 
< *f < 4 *»< It los< ion, vrlit.* v\'*xs l>om in J flft^^* ;v'oxvi's 

siftt'r < ! 1 ><*x*t-'s tlc'-4Xtli. st ixiit'il a.xt <~>>cforil, 'vrltiolx 

siiitx* tlie' I i in*' of C 5 i 11 sc-j-t- itxxtJ |>osse^sMO<l a, nxotrliotxl sc*ltor>l. 
sintl sottl«''ti in I^ontloxx, xx'lix'x'o lio <*.onx|~>r>s»'tl Ixis tx*o*xtiMO 
«'iititli*<i “ “ Kosa IVXoilioi nsx',’ ' w Itioli x’ajxicll.v oV>taixxe'*el a 
xrrt^jit sni'ot'ss. irl.C'' h>oi'atni-» ooxjx*t j >lx.\‘sioia»x, in vx*lii<^li 
<*a| >xt*-it li** <*nrocl mxe* of tJxo i*x>v at fanxiljy' of sxrxal 1 -jxox: 
!>>' t lio first ax^^ti icfa t itxtx of x-oel li/^lxt tx’oatmoxxt, retsxxsoi - 
I att'il «5oixt ixT*i<*s lator. It is notowortli>^ tlxat txotlx 
t lj«-se> X3li,>*sioiane Ixati a Ixi’sliof iix rntx^ixi, i jSillrxox't , for 
t^x;*imxxlo, inolticiocl ixx liis troafiso an ii list of 
i«^^<^ixclar->'' anticlotos, w'lxilo «le»fxn of Cjrtxcliloscioix, lilc*-* 
Ins sixooossox*s for* xnan>' sxil>so<T|xion t oontnrios, Ixael ix 
firm Ixoli^'-f ixx t Ixo otliiTaoA' of tlxo i-o^^^'a! toxic* li- 

A. xxxoi-zor-sc'ct A'JR. faotoi*y lias I’l^oontly Itooix foxintl 
j jt >llxxtin 45 ^ tlxo Kivox- IXavi-ow* at C"'ai*lr>w axxci foxxl- 
11*^^ tlxo maoliirxory of a looal xniilox*, vwlxo is oxxtitloii 
**x»tl<3r Ills loaso to a xxnoont aininatoil x*ivoj* 

vviitox*. 'X'lxo oaso is of intoi*ost to fCMXrilors of ao'tj ate , 

*ts it is tlxo lix*st tirno, ixx Ix*olancl at any x-ato, tlxat xx 
as clistxnot ft'onx a oliomioal, axtalysis Itas 
aooojttotl in a oomrt of lavr as ovidoxxoo of 
l>i‘. 'X'. dolti-xson, of .Oixl:>lin, fotxrxd tlxo tvw*o 'irt<i.tc<»tor- 

e»rj^axxi«xns and j9 

nx tiio filt«»3r l>ad. -blxe efllnont, and tlxes mill f>i?axniaos. 

I’lioy ax*o ztEx.iot* 0800 X>io fxmgri living; on nitrogfonoxxs 
i»iattor*. * X^aicnl>«* flails * may Ito nsod exs a oommon 
for* tlxom* «i ixt jrrxass tlxoy look aliko- 

No. aoe^J, 


H. XCHiustca, of tlxo Xv.oxxinkliJk I^^'odtex'landsolx 
IVTotcsorroloigisolx Xrxstitxzxxt, Ixas f or*vi?-ax*dod a Ixax-ogpraxn 
oliitainod on l>oax*d tlxo II>xitc5lx stoaxnor* Sce^GRrrjpcx^ wixoxx 
X>assin^ tlxxr’Otxjgflx a tyx>lroon alxotxt 4-00 naxxtioal xnilos 
oast of Ltxssorx. TIio l>ar*e>^x*arxi 'vv'ixs of tlxo o?ctx*omoly 
slxax*x> * * tyx>o xxsxxally olxtaixxod oxx. stxctli oooausiorxs, 

and x>x*ossnxr€> foil so mxxotx tlxat tlxo 3p^*^ cxxiiokly jxassod 
off tlxo olxart. I3.oadin^s of a xnoroixxrial Ixarornoftor- 
■wox*o aooordixxjgly xnado, and tlio loxvost x^x*ossxxx‘o was 
olxsorvod to l>o €iGG- 1 inTxx. (8Btl-8 nxillilxax-«) aftox* 
oox-rootion for tomx>ox*atxxro , gravity, and lioig^lxt alxox^o 
soa - lovol- 'X'liis roading; xvas dxookod t>y sovesral 

X>ofsorxs, axxd tlxoro sooxxis to l>o no roason for xxot 
a^cox>ting it as oorrocst, in wliiolx oaso tlxo 
loxvost x'oadingc of xxx.l>. olxtainod on Sox^f" 22, 

188/5, at li’also IE*c>int, Orissa, India (ISTA.'rxTaia:, vol. ri/5, 
X>- 344-), xto Jc>n^or coixstitiatos a ‘ rooord ’ for trox>ic5*xl 
C5y<5loxie>s- It sli*>xxld, lioxvovor, Ixo x^oixxtod ont, t lxat in 
torxxadoos ixmcli loxvor oooixr, l>ixt sixxoo a 

sovoro tornado xxsxxally dostroys all Ixxxildixig^s tlxat lio 
dix-ootly ixx its fxxxtlx, xro Ixavo xxo oacacjt knox^rlodg^o as to 
1 x 0 w” loxv nxay fall. 

Ijsr a lesttox* <’>xxtitlod *■ " I?lt'»oolxroio I-lalo<*s axxd tlxo 
A-gco of t lii^ Idartlx.’' Or. I’raixz t-otsso (O dttixxj^oxx ) 
oxcfxrossi's tlio x^iow tlxat, ovoxx vv'lxoxx wo ixso tlxo dotor- 
iKxi nations of tlio rxxxxgjo of tlxo ot-f>artiolos fr*onx ixr*anixxxn 
T axkci nraniiim i L x*oc**'xxt.ly oax*x*iod out Ixy Ci, C*. 
kaiix*<%»x<*c‘, tltc*>i*o still oxcists a. slig;lxt ciisox'ojianoy 

l>ot w*<r>c*n tlK‘ 1 1 loox'i^t iesal axx<l ot>s<a*vod x-axi^^Css ixx 

liiotit**- Ho int<»rjxx*<’»t s t-lxis as in<li<*.at irig; *** dixxxx^o 
in tlio tni'-dimn l>y tlxo ra<liation. x*atlxor 

tliaxi an altoratioxx' irx tlio radioai-stivi ty of tlxo cson - 
tainoil 11 rani inn eliix'iix^ ^^oologyioal t irno. niro soocxrxil 
Xxossi l>ili ty oannot li*'- txoooixtoe I in tlxo alxsoxxoo of 

xxnoc|iii v’ooal ov'^idonc^o in its fa,vc>nr, axxd t>i*- l.*otaKO 
fc»ols tlxat Ixis sng;gost-it>xx of axx altoratioxx ixx tlxo itolxosioxx 
l>i*i>l>ort ios of tlxo- xnioa (^/vrxTaxe, *Tan. 21, 1£^28, 
flO) is mnJ>l*^ to xxxc-sot tlxo oasc'f. JHCe^ ctonsidox's tlxat JProf. 
.Iol_2v’’s C!l* itioisnx ( l>J’A*rxjixx^:, F'olx. 11, 1928, p>- 20T ) of 
tli<' Ic't lo'i* oitoel is scstxrooly j xxstitixxlxlo in viovv of tlxo 
iixxciortxxint y of tlxo rolov*a.ixt c'sjcjxox'inxoixtal csv^idoxxco, 
axxil ors:,|>lains tlxo fae^t tlxcit sixolx anoxxrxxxiios aro not 
olxsox'V'od xi’itlx tlxorixxnx axxci oxxxaxxation Ixcxloos as 
Ixoixxg; clixo to tlicx sixxallxxoss of t-lio otf c'tc^ts to l>c* o>L£>ootod, 
as jxoiixtod oxxt in Ixis j.xro'V^ions lt»ttor. I^i*. I-otzio 
~ soc's ooxxHrxxxation of Ixis o-vi^xi viovrs ixx tlxo x*ocoixt work 
of l_>r. ,1. H. ,1 . I*oolo axxd of I>x*. IC. O- Hailoy. C.^lxoxxxioal 
axxd jxlxysioal olx«mg;os m idoixlxtodly oooxxx* ixx tlxo 
rog;ioix of tlxo ixxncj'r Ixaloos, and fm*tliox" 'W'ox'k exxx tlxiw 
sxxlxjoc'.t is nmolx to Ixo dosirod, so tlxat c]|iiaxxtitati vo 
ofl'oots <?aix Ixo jxrodiotod, and oonxjxarod 'witlx oVxsorva- 
tioxxal data on tlxo Ixaloos. fc^ixolx altox’od xnxxxorals 
xxxay 1 x 0 attac;kocl xxioi*o x'oadily l>y X'ook xxxoistvxx'o 
and sxifTor *x. jxartial loss of tlxoix* xnixxoral ooxxstitxxonts. 
ITinxxlly, I>r. X-.ot 2 io txdvooxxtos a tlxoroxxgrlx ixxvosti^atioix 
of tlxo xxxodixxxn ixx ■w'lxiolx tlxorinxxx as w^oll as xxx’axxiixm 
Ixaloos oooxxx', -v\''itlx tlxo olxjt^ot of dotorxxxinin^ -wlxotlxor 
sixnilar axxorxxalios ax:*o to Ixo foxxncl in xxxixxorals otlrxc25r 
tlxan in Ixiotito, 

!>».. I— xxxs X3:tfc/:xoi^iE: Ixas aooojx tod tlxo invitation of tlxo 
Hritislx -Assooiation to attorxd tlxo Olas^ow xxxootixxg as 
a foroi^xx ^vxost axxd to tako ^xart^ ixx tlxo disottaetioxx ixx 
f5cc<jtiorx A. oxx tlxo aoattorin^ of olootroxxs from orystals. 
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'’PIC3E; of f-Ho X^oj^ai'-tiTiOO tr. of Hcsiex-i-fcifio 

Xrjtclxx«t/»’i«/l XXortOtt-r-olri- irifor-Tiri^ xis •fc.H«i.t> Iao xiMtcior- 
ist.a.x«ris from t-lio AAot>efc«»a<lox‘ in. X-onclon, 

t Hat:- t->xo K^»4.fion*Al A^MOoiatr-ioii of Olivo Or'O’W'orrt of 
fSi.>a.in fiM-vo orsctonclA^cl xinfiJ Oof. 31, flio ^"Aoriotl 

foi* ».ooo|3t,a.iAe:o of oiAi.riow foi* flio int-oma.t.ic>iAol oom- 
j3of.ifciorx for oil tA>n«.l>'«i« ojr#<«.nis-*ocl !»>’" fHcAt- A.««ooi*A.lion. 
T*€AT*ficiil«^jr« of flio oorii|>oti1: ioAA -will !>*' foniitl iiA 

JSJ'a'X'itti.ie: of .Ttmo 2, H80. 

'X’mc M.j:>I>oiAil irioxiif fc> fo isoi<5ofifi<* f oo-J nno^Al 

eloj:A«,i*t.moiAlfc4 aithacIo >>v fho f^ocsrof a.T* >' of St-tifo for I-Iao 
C'O lonio55 cl tiring flirs ATJOiAtlj of inc*lo<lc‘ fwo 

iAfTfri<!Ailty viral offiov^rj-*, JVlr. A.. 1-f . and Mr. ITsf. V. 

lX»o vmoo, -to 'X‘an^;^an_vilca ^^orril.or>’' ; c»rv€^ fXox^ornmoivf 
votrorirvav'^* wiAr^«’'oiA. IVli-. .1. I-*'. Tivnonov, f-o t lio fSt ra.if « 
S^o-fcf loiTionf K, and oxio x'otoi'inai-x' ofllc-c'r, IVl ?*, 1-1. A^. 

11 a^’'-XXarola.v, fo flio Ap:r*ic? t-vllnral lJ><*|->ixrt:.mc*nf- of 
ICt^nya : mti aMj-^imt-arvi. c’sofcfon lj>o1^»i.ni«1: , l\Tr. 11. XX. 

lloalcinp:, to l"/;?an<ia ; a jilarif lirooclotr, AIx-. IX. 

<:Sno«t., 1.0 Iracj ; a.n c»ii t-omoJof>:i«tv, ^1 1 *. IX. W*. Ii2. 

Tiiolior, Xo IXarIvailofci ; and a j^j*odii<*o in«.f30c:f.or . 
IMr. XI. X5 . l^vvdrvov, Xc> Xlvcv -A.p:rio tilf nr«vl 1 mont. 

<'*f 2^i45«?ria. 

.A.x»T»X-TO>v*^rx<^TsSi aro iiwitf'd fox* 1 lic^ folloxv'inj^ a|>|3oint- 
mc»xx.l:«, on. ot* Irvoforo 1 Ixo xvK-inl: ionod r — JV f nil -1 inxo 

a«isistanX for Xlic^ oxv^*;^ino<^riixf 2 : d.o|;>arX» nonf. of tlio W’oal. 

IHLartlojxool Toolmic-al C^ollo^^fo ’'I'lxo ftsoc* rot »»-;>*■ , X3d\4t*a- 

lion Ol^oois, AA,^€»«t Harflofxool (A.n^. 20). Axi ajs.h^if^l.avxxt. 
looXvxx'’ex'* in Xlxo doxiai'tnxc3>nX of 5«oolo|<!:>’ of Xlvo L'xxi vor^i t js' 
of I..ood« — — ''l'’lx€^ JXo>jfi«Xx*ar, ""Plvo X'^ni v-orail 5 ’*, X..ood»-4 

2*7 ). A. w''oxxxaTi d<'»Tx-it>r»«trxxi:or arx<i aaai«XanX 
l»c5f nre^x* an tlio dojxarXmoxxX of ^-slxorni^l r;\' of Xlxv:' jFlo>"al 

Hollo’w’-a>^ Oollo^o ’’Plxo , IXo^'vxl llollcxvvajv^ 

Oolloi^o, ISxxfScloficjlcl Oroon, fSiirro^ (Anp:. 30). A^iv aix'- 


L-At-t^oxtst is, lO^B 

crafX avxcl onj^ixvo iaxHiixooXor xm<lor Xlxo O-ovc^rrvnrxoxxX of 

India ''Plxo flocroXar^.” Xo Xlxo Hi^lx Ooxnmissionor fox* 

Xxxdia, Ooxvoral Oof^vax'X.nxonr , 42 Oi*ofi»vo»xoa*-' 4 «arclon«, 

S5?-“V\^.l (Sti'jxl.. 1). T^lvo IVf a>'-l3 n r>* ( paarX-X-imo) |xrof€»«sor- 

«lxij> of Ixig-lvxvay' onjofixxoox'iix^ aX Xlxo OiXy* atxd Onilds 

Oolloj^o “^Plio Acadoixxici IXo^^ifcaXrax*, X’^xxi vc-raiXy of 

I*oxxdori. (fc^oi^X. 11), A ^v'tixoral aooi'ot.ar^^* of Xlxo 

fc5oc?iol;<y' of 1 '^lv<^Tni<*al 1 i>t J iv t^Xr y* "v^'lxo Klxall al«o Ixava Xlxo 
IxowiXiorx f>f j^onoral xnana^rov' of Xiao sooioXy’-’a affairs 

^*lPlxo 1 *r<3sidonl- , fSooiot v of C.*l aoixxioal InvlnsXry, 

OonXx'al HociMO, F'inslxxxry^ {^ci^xvarr-, T±I.0.2 (OoX. 11). 
A. IVfaoloay- IxaoXox'ioloj^i^X of t Ixo I..*iixnoan S^ocsioXyr 

of ISTovr S^onXli W^alos Tlxo fSocn’oXAxry?', X.«ixvixoan t^ooie>Xy»* 

of ^N'ovr SriovxXli W^alc5S, lO Oollo^e fc^Xx'OoX. t->y^dnc*y^, 
(l^ov. 30). A «rie«nc;c% ma«X<^r, 'w^itli sfxooial 
cjXAalifioaXion« in t^lvv'ixiis^Xry*^ and c^vxal ifioat ions in 
xxxc^Xalln r^i. V t losira.l>lt^, at llvo JScmnXlvor jVlodorix 

Sviliool ancl 'Toc^lxxxival JSoliool 11. H. ZMtjlnXosli, 

14 AA''oll«-slroe>X, f:^c;»vnt-liorj>c>, I..iiic-s- A f>**trolonnv 
olxomisX fox* fc>il x^ox't o’wn T.tnl>rio£vtil s, T..t.d. — ’'I'*lx€» 
01xorr»ist . !Silx^c*i*lr >vt'n T^nlvric-an t w I...imiXt*d, 5*^ i 1 x'orl oxx'n , 
A loc*Xvxrot- lo doal 'vvitlx farxxx on^iixoori nji^ axxtl 
t*sXaXo ina»xa^oin<-»nt. snl>joot s at tlio Harixor A<iaxxis 

Afxi'icixilt iiral C V>llof:2C*> T*!**."* l*rinc*ix^^l» Hat*jx**r Adams 

A^x*iox«lt viral 1 V>llo/iJCc* . >«r*r*v\- j^»oi*t , {■^lirofisl i i I'o. A 

jnxxior assist axvX for a < ^<>x*<'riiinv'rvl t*st alilisl iixxv^n t 

'‘I'lxc* Ooiixinaixdxvnt., 1-C>c;|>e*j*in v«r*nt al t*>Xat ion , l^orton, 
WilXs. A jvinior <*lvc*mioal assist a »xX iix tlx*"* Lafiora- 
Xorios of flxo Hosoa f<*lv Asso** iaXioix of Flritislv .l:''’l<mr- 

IVIill€3X's '■Pla* X>ji*c*otor of f-?..c?sc?ar*?li , XXosoaroli Assottia- 

Xioix of l;li*iXislv X^loni*- AT i J loi-s, fc5X . Allxans. ’’J'w'O Jvxni<ir 
assisXarxXs tindor Xlx*% clii'ocsXoraXo of XlallisXitss Hv^woarcili 

of X/lie» Xt.os<»arolv Ooj^a rt-monX, \\’ool*vrioli "I'lio C’liiof 

fcinjxorinXondoxit.. Hosoarolx I">o|:>art inc=*xxt , W'ocd’w^ic*!! , 
H.K.l S. 


OxxTT Astronomical Colximxi 


Tnxi S33E*E:o'X’itXJivL o®* Ojstx. In 1924 Xlio maxci - 

mnTxx xn a^xxiXxado roaolxod lay IMira -was oxcoojxXlonally 
loAv, and on XlxaX occasion some nexv Ixaxxds IxiXlxcrXo 
xxnkmo'vm in sXcllar syxccXra xvcrc noXicod ixx iXs s|>ccXrvxm 
l>y I>r- A.. XI- Joyr- I'lxc ori^^ax of Xlicsc Ixarxds is 
disenssed in Xlxo J^dLo^t^TtZ-y AToi-fco# <Jtf 3C/xe JKoycU. 

>xo97xfccxZ for «Tnxxo f:> 3 ^ IMi*. X'*, El. Haxcandall, -wlxo* 

aXXriX>xxXos Xlxom Xo alvxrnizxixxm oxido. Tlxoy woro 
XroaXod Ixy Hr*. 3~oy as wido, IxripcliX linos, and Ixo g'avo 
X^lxo *wavo-longrXix rnoasxxromorxXs of Xlxoir conXros. Hy 
coxToeXing Xlxoso xvavo -longXlxs Xo Xlxo JxxncXion of Xlxo 
l>rig:lxX axxd darlc rog^ions, Haxcandall lias jvrodneod 
«?A^idonco xvlxicli ajxjxoars X-o l>o conclnsivo XlxaX Xlxo 
ox'igfin is Xo l>o fonnd in alnminixxxn oxcxdcs. Soxno 
onlai'^od S|:>ocXx'a of AXira, ac?oom jxaniod l>y lalxoraXory 
syvocXra of alnmirxixxm oxcido as ooxirvp>arisons, slxow 
sXx'ilcing aj^rooxxionXs of sXollar Ixands *w*iXlx Xlxoso of 
alnmininm. A. fxxx*XX»or oxcaxxxinaXion of oXlxor sjxooXra 
of lMir*a sIxoavs XlxaX alvxxxxinixxm oxcxdo bands aro jirobably 
xxoxrrrxally>" j>x*osonX, axxd XlxaX all rocordod bands oXbor 
tlvan Xlxoso of XiX-aninm oxcido vrxay bo aXXjribnXod Xo 
Xlxis soxxrco, 

Xisnri3:asmGx*x...>vr«, OA.r..c;xxT3M:. ^T[?bo jiroblom of ‘ sXaXion- 

ary ’ calcixxm linos in sXollar snocXra sXill jxrosorxXs 
difTxcnlXios in Xlxo AA'oy of an adoqinaXo 03c jxl anaXion ; 
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bxxX Xlvo roconX AA-orlc of L>v'. OtXo SriXmvo Ivas Ixolf^xwl 
considorably to rodneo tboso diBionlXios. In a jxanor 
in Xlxo ^sZro^Hy^fd^etZ mJ €>xM.rrV€aZ ^ vol, OT, j>. 3C>3, X>r- 

fcJXrxxvo i^ivos Xbo rosvxlXs of int-onsiXy moasxrros of 
non-sXollax* Oa linos in 20^0 sXars <mosXly of oarly 
sjpocXral Xyjxo). Ho finds XlxaX Xboro is a max'lcovl 
incroaso in Xbo inXonsiXy of Xbo doXacbod £PC3 lino for 
fainXor sXars and for oarlior S 2 >ooXral Xy]t^os, Xboxx^^lx 
Xboro is no ovidonoo of any snob rolaXion wiXb Inmi- 
nosiXy. A.ft>or a Xboron^b oxaminaXioxi of Xbo daXa for 
p>os8iblo sonreos of error, bo sboAvs XbaX Xbo inXonsiXy 
of Xbo doXaobed Oa linos is a fnneXion of Xbo disXanco. 
'X'bis is in aooordanco AviXlv X^rof. EddingXon’s Xboory 
of a largo calcinnx clotxd diiffnsod XbrongbonX s^aco 
<as oj>j>osod Xo localised clonds) — — a Xboory AJ«rbic;b is 
bocoming increasingly fav-ovirod- _ In 09cp>lanaXion of 
Xbo objoeXion XbaX doXacsbod Oa linos bavo rxoX boon 
fonnd in sXars of Xyjxo laXor Xban H3, X>x*, SXrn’vo 
snggosXs Xbo corni>araXivo noarnoss of rnosX of Xbr» 
laXo-Xyp>o sXars oxcaminod and Xbo difBLcnlt-y of dis- 
Xingnisbing a blond of Xbo Xmo sXollar^lino A«riXb Xbo 
doXacbod lino. In Xbo case of X^ovse. Asvbiob are xasnedly 
admlXXod Xo bo of Arory small iparallasc and in A^biob 
Xbo radial volooixios are so groaX as Xo sojxaraXo Xboso 
Xaa^o oom.i>ononXs *wiXb oaoo, Xbo doXacbod Oa bas boon 
fonnd Xo bo of groaX sXrongXb. / 
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JSr^ T ZJJEtJB 




Re«ea.rcl» Xi:«zxts. 


Ujca'M-Ii^JAKJi^Jsrr- THc? oloiof worlt ixx of t,>ie» 

XJri'tisln HoHool of iix JEg^ypti fHo j>CL»t> 

»oa>son iH <3oia<5jril»o<l t>y fcii** iFliixclorjs JE^ofcjrio in 
£l 0 y%*t for •Inno- e^cpodit-ion Ixooix a.t. worlc on. 

Toll 33'ei,r«x, O miloB ssoxifli of Ooro-r o.tx<f 18 niilo» fronx 
fJr£b 9 C£b. THo t.lxiolcxxeif»» of (Hfono -vvixllini^ Hhiowotl its 

i»xxj>ort-a,ixoe'. Ovorlool-cini^c tlio oJxiof xvxttor sn|xj>ly oix 
t.lxo ro«x<l to , it l>ootxTne^ tx of osoa.|>efc froni ^1*-® 

closort twrifl from tlio Jc3otifxx^’'.V» «-s its ntxnjo si^^nifios- 
X^£UHt soiisoix’s worl'C ro«,c;lio<l as i^ar as <’>i|afJ'»te*oritli-cl>'nasty 
lovols, OtHoi’ romain for fnturo oxo aval -ion. 

Tlxo tomlxM, x\-lioro Tnost of tlic^ was clono, f 2 fo 

Ixaolc tliron^li tlio .loxvislx oooxa fiat ion. Xfc w’aw j>rol>“ 

al>ly tixo tow'n of llxt* X*olotlntoH, llavi<l’s fjoclyi^narcl . 
Tlxe Hill is aet^ossil>lo oxily on tlie- wt’*st , w'lioro it was 
1^1 jarclocl l>x *\ Hrit-lt w^aXl of fiftoon fot^t tliiolc. Tlie* 

l>riolcs thi<? flato of Ftarnosos 111, Towards l-lio 

sontli t.li<*ro A^-as **, JoAA-isH fort. In tJio ^>laix» to tlio 
nortli woro tli<* <*€imciti*ric*s. All Htxtl Ix^c^xi attaoVcocl 
4 mc*ic*ntJ>' ; i>nt ono tomirj liold a Hronsrio bod of JVXosoj^o- 
tamiatx tv'p*' and a silv’or l'>c»w'l Avitli a ladle>, also of 
silA'oi*. of wliiolv tlto liandlt^ a\'«s *i IJji^'l sw'iniminf^. 
JVlany >>os.ds ft>nn<I, and n.nixi<-'roxts sc_*aral>s in- 

tlix^atr'tl t li«* )>tian c'omit'xion. A broniAO fip:ixr€? of 

«. Ixoar an<i a <*alt‘iv<Iar w’itlx for tliirts' <l*vys 

\x'«^i*o a*nc»jri^ t b<» <*llic*i* objo<*ts fonml. A1 n<*h i^ottorA', 
j n<*1 nd iTijiZ: |»*»ii»t<‘fl I ’1 lilist i i lo w»ir<' of IIk-^ twoiitiotli- 
t W'ont/v'-fii'st < 1 \ n*tst i<*s. was iti j><*rft*td <*on< I i t ioix. 


Sc>T.^.’^^'■Jtlc.*\Ts' Sc^r* ' j-tKS iJ'uoixT <. *ji AmcTN'Tifl.-- In 

^A. 9 *tftr€>j>t*/r>(/ic.\, t- 3H. iSI<>s. i -2« J-ix*. .H<'nri IVlart-in 
O<»ntim 4 os l»is ac‘<*<»niit <>1* liis < I is<'OA’orjt*s in tlic' oav'o i»i 
t li<» of tlic' lies'! jxi < ^fiarontx^ fronj w’liioli woro 

ol>t«tin<'<i tilt-* lm»n*xn roniains of <. 4»an<*<*l4a.lo t>'jj<> wliicslx 
ii«» litxs l> € ios<*ri>>«'<l (So<5 >^A.^'I7ar3, d vino 1 0, 

< Jisciov'i'r.’V' e>f si'A'ea'til <*n|JcrM A'i»d objoots Inxd 
lo<l to an ati<>n of fnrtlie'i* and moi*o < lo volexpesl 

si^ns of ai’tistie* ac- 1 i \- i t>>'. ''J'ljc* in\'-ostip:at ions of last 
j>i*otlnt*t'>d <l<‘finito e'V'ido'iiot'* i|>r«sA'i<>nsl.v laokixi^ of 
SSolnt I'l'tai I ^emljxtni'o in roliof. A blast l>ronKlit to lij; 5 lit 
on < bo nn<lc*r part of a mass of j*e»ol<; rostinj^ on tbo 
ar<-Jia,^oloj^ic*u.l fl4»e*r, sons* maj^ifiooiit soniptnros in re*- 
liof of nm j in'st loixably {"^olxxtroaxx a;s^i'^» as is slxoxvn 
objoots in i lit* liai*il bre'cs'ia st ill aillioront to tlio faoo of 
tlio l»lool< of stono. b^iv't* massf^s i >f roob, oaob Avitli 
so nl I >txir<*s, woi’f^ romox't'd. Cfn tbo first was tbo 
of a b«»rMO anti of ono of tbo» lie ^A-itlao, tlio boaxl of tbo 
1 at tor Ixoinjr missing from tJa* lii-st Ixiit foxmei on tbt? 
s<*ot>nd .ste>no. Two otla*i' | »iooos <»f ro<*b oai'riod ropx'o- 
at ioi IS c>f 1 1 »o ljors<', t^aolx of aboxxt' tlio size* of a doj^ 
of modixim projxc»rt ions. Cltx t bo last bloob w'^oro a 
nxxmlior t>f sc:nlf>t ni'os \vbit*li ai iii'st wox'o scarotdy tlis- 
t injjfn.islia.blo ow'iix^j^ t-o aclliox'ont niattt^r. On oloariixjj; 
t bo st ono it was foLind tt> bojn- a nnmbox* of oarAdnj^s. 
'Pboso oxbibit a nxnnbor of jxe'oxiliai'itif's of do-si^n and 
tt*»clmiano, sxioli a,s a oIoa’oi* xit iJisation of a boss ol stoxio 
to sooxxx'o tbo effot*-t of rt'liof. A. lixnnaxs fij^xtro bas a 
mass of bair, ixx tlir> xnielst of xvliioli noso anti o>os «an 
,j nst bo disoornod. 


ISvoi-.rjTT'xo^j^ oi*' 'rnii: Hxtiviatm l^oorx'. A papor wliioli 

tipixoare in vol. 1 of /o li^mhryaloyy ^ 

K Pxiblieatioix JSTo. 380, C‘arno|a:io Institxition of Wt^bxnp:- 
ton, bas a boarinjc oix oian’s rolatxons^Jnp to 

iiixtbropoid apos. Tlio axxtbor, IVlr. V\ till am X^. fcstraxxs, 
.Ir., of Oobn 3 iXopbins t7 id vorsi ty , baa nxado an in- 
tonaivo 48 tnciy of tXxo oxnbx*yolo^it?al olimxjafos ixxxdor- 
f.rono by tbo bnxnaxx foot, anti fixids olotxr twjcionoo of 
its ovolntion froxn oxxo wbiob bxxd 

probenailo. He finds tbat in t-be fmtxxs of tbe 
*i»ontlx tbe flCXM^at toe or liallnac xs bijgbly dxver|?exxt« 
Jttxd eomewbat opposable,** axtd tbat tbe tarsxxs is 
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abort axid tlie pbalanj^es are loxiM^ e.11^ axboreal 

primates- XXe finds tbat at an t'ax*l;y" sta^e of dex’^elop- 
ment, primates bave feet of a eoxxxxxirxn t>"pe, anti from 
tlxis eoxnnxexn type, speoialised forms are prodxxeeti by 
diA=^erjgexxt jafrow’'tb- T’be foot of tlie bnrnan ftjetxis, 

“ in many if not in most i*ospeets, is not nnllbe tliat 
possessed by tlie adxxlt i^orilla, altbon^lx in some 
points evexx mox*e primiti'vo tbari tli«.t of tlie larj^est 
of tbe axxt>»x*opoici apes.” 

IXXSXsfSI^ji.iy’j^ 1^0T>T5 A JST L> Tmc OlXXOllS? OJT -THK TsToTO- 

onoar>- In aix imi><>x*tant p».per pxiblisbotl in vol. lt> 

of tet I^'frhljT^yotoyy ( Ibiblic-atioxx T^o. 380, 

ClJarnegie fxistitntion of VV''asiiinf;toxx , X>.0.), I>x*. Oeorgee 
i..#. JStx-eetor, XI>irec*tor of tlie IXt^partmt'-nt of XCmbx*yo- 
ioj^y, C-arnejE^ie Xxist itntioxi of Waslxiixj^oii, tlisexisses 
oertaixi fnxidaxnental px*o>>lems I’olatini^ tt* tbe ^'owtli 
of tbe tMxrly vex*t^l irate embryo. He oonlirxxis tlie 
e^cperimt^ntal oliserv'atioxi made by tbe late X>r. 
Xtioiiard Assbeton in 1800 tliat tlio first fxart <xf tilt'* 
'vex'tebrato botly to become diffxirexxtialed on tlie em- 
bryonic sliioltl is tlit^ xxiid pax*t of tbe liead, and from 
tbis initial arxsa of differentiatioix tbe process t>f 
^roAvtb proceetis in a backwax'd dii*ection. Oc'rA'ical, 
tlox'sal, liiinbai*, axxtl sacral x*oj?ions are tbns fxroj^ressi vely 
intoi'oalated Ixetweexi tbe ce|xlialic area axxd tlie 
aixterior end of tlie prixxii tiA*<* strealc. XXe finds it 
adv'isablo to x*e*co^xiise only tA\*o px'imary layex^s in 
tbx^ exnlxryo, tli<^ oetoderixi and eixtoderxxx, apply inj^ 
tlie term * mesolilast * to tlit'* xniddlx' laytiv, AAdiicb may 
be tlox-iveti from txitliex* or from botli of tbe primary 
layers. IXensv^n’s node, w^liieb appx'sars at tlxei axiterioi* 
end of tbx» jirimiti vx* streak, is a mass of xriesoblast of 
XACtxidei’inal oi*ij 2 fin. X>r. J8tr«?c^t45x* fixxcJls tbat Xionsen’e* 
ixodx> ^irodxKJOs tbe notoclxord mnc;b in tbe same vray 
as a sexul |xx'o«lxi<ies a stt^xn. Tli«^ inoor| loratioxx of tlie 
notocbox’dal plate ixi tbe x'oof of tbo arciientei'on is a 
soooixdary plxenoixxeixon. 

l-»onsTifla l-li3Am>fO !>?■ Jsioaw'A'V'. A A’^ery interestii^^x 

accoxxxxt of o5cp<^rimeiits in I’eai'ixxjjc lobsters is j^reeii 
by ;^Xx*. Alf I>arxnevig in Ixis paper entitled ” '‘Fbe 
Itoarinjac of X<<>bstex* X.4ar*A/^a3 at X^toxloAdgen (jffrpor/ on 
if'-ft ctttxl, JVScJtrin^ a'oI. 3, 

N'o. t) ; 11>28)- Tliese r>xc:pex*inients baA>"e lieeix ^oxrxg 

on fox* soxno ^^eax's ixi tbo b^lotioA/ij^ Sea jFislx Hatcbery, 
axxd baxi'e xxoav' jj^i'ven A’^ei’y' sxiecessfixl x*esnlts. Tbc» 
follovrixig- conditions ai*e found to be obligatorA^ r 
fl) cjxxick x'eixew’al of tbx!« w^atex*, 1^) cleaixliness, (^1) 
suitable food. Xiierried lobsters are placed in -woodx^n 
'Xioxes dWiiled into ooixxpartments on a sli|^bt slope, so 
tbat tb*ix*o is a gentle Aow^ of w'xxtor fronx one to tb<* 
ot bc'r, tbxA lai'va* beixx^ collected ixx tlie last coxxipart - 
Txx«*>nt witb a silk bottoin. IElefoi*e tbe lax'V’'te ax’O 
batebed tbe lobstex*s arc fed on fresli fisli, and twice 
a week are lifted ont axid tbe conxjiartnxeixts scrubbed. 
V\''bilst lixxtcliixi^ liex’ ej?gs tbe xriotbex* jxnts ber* bead 
doATii and tail np, and sets xxjx a cijri't’»nt wdtli_ bex* 
pleopods, so tbat tbe yoxxixj? ax'e natnrally^ xvliLrled 
aw'ay to tbe* surface, w’^bere tbey^ are caxxj^bt by’ tbe 
cnrrexxt axxd cai'ried dowrx to tbe ccxHectixxg; boxc. liTor* 
x'eariixji^, boxtAS of comexxt axxd iron are xxsed, vHtt li 
special circxilatioxx dix'ectod ixx sxicli a w*a>' tbat tbe 
water xxiass will circxxlate x*o\xixd a box’iscontal axis 
'witboxxt forxrxixxja eddies ixi tbe com,ex*s. Tbo water is 
let out tXxroxx^x cellnloid filters. Tbe boxes are 
diyidod so tbat tboro is a spax*o rooxxx for tbo larva* 
w'^bon tbo main. oorApartxxxoxxts aro boixxg^ oloaxxod, ixxto 
wbiob tboy aro automatically caxrriod by a special 
ourrorxt at tbat time. Tboso aro cloanod (scrixbboil) 
at least tlxroO times a week. Tbe food iirovioxisly 

bxxt sxxpplies of tliis cx'ab 





or zj^js 


f£i.iLi£X|^, ei<M^€liiS csrcxcl looile>^<l 'we»x'e» t-x-iod, "fexiti 

witlxoixt:- «xxc50^s«. li'ixxfiully-,, livor* -wcu^ l^-v^arx, xvitr-lx 

r©«xxltf!i, -t-irAO lcxx*v«Gs l:>oin§5 f“€»cl e^vox'V" t'W'o Jxoxxrw xlttv 
«.xx<i xxi^lit:. JF*i:*c>xxx lOO l>OT-x-iocl lol 3 »t>or» xxe>«urly ^00,000 
I«-r*v«3 wox'e. ooH«»ct>«»cl , owt- of -wJrxiolx lf>4-,4SS 'wc%ro xxsod 
for r*oa,x*ixx^ 03cj>en‘iTxaLC:«xtjs, tlxo rost Tt>oiop: lifoera/f-ocl xjv^Ixoxx 
laa.t-olx€*>cf ox* i|:>i*osc?x*vod foi* invosti| 5 «tt>ion». Oxxt of f-lxoso 
it»e“cl fox* r*o«brixx^ o^cjporirrxorxtis, 21,200 wox'o x'otxrocl t>o 
tlxo fotix-tli ettxcl lil:>OT*€xX.ocl info tlio 

wofx. 1 IX flxo mo»f. «xxc!OOWfc3f xxl oxcx-XC'jrixxix^Txf « ^^l-xox~o livx^x* 
\»«orl xx« footl, 2i>,fcllO I»xt*n-sx^ ^40HT lolxs^fox*- 

lin«h5. 

'X'xiK Tx:>x*:isrTTK'io-A.Tic>Tsar ojp* OixAn«. I^o 

xxf fcsmjrxt:- lixxf^ l^ooxx xxj«.clo ±*ox' mexn^- >^x’»«,rK ljf> sixo^xlif^’ flxo 
i dc^nf i fio^f ion of ^Oritvifsli orxx.lzxs, «o flitxt: «Hoi'o-c;<»lloot:.or*« 
ox* AJv-ox*lc«3i:*» xrx«xx*ino ioixiPt mifsclif. Ixo xxl:>lo oxxsil^,’" <xxx<l 

fo dof orxniixo f Ixoii* oa.f xt xxx*o». JK jxi*ox=^id<:>< I 

\fy' JVEiolxcxol li^<:^rl<iix« lf>2H, f>. i>3 

a^nd |.>. ti7y jxr-ox'idoK Mimjxlo d i<* fxof omoxxM olx*i.T*txc*l-oT“« 

£bxx xxid- If. foilo'vx*!-* flxo ^xrxxc'fioo «-d<>|>fod 

orf.oxxwoix in lii« I'ooonf -woi'lc orx J_-5T*ifiMlx «^o}xino<loT*nxs, 
of inol tadixifi; fxxT* xxjox^o tlxa.n flxo ixx‘tt. "W'lxioli lixxvo 

xxot na.! 1;^ hxooxi fonixtl -vx’itliiix flxfc* J^rififr^lx ar*ofx. 'X'Ijo 
of <IoJjx»it-o lxoxmclxxt*io« ixi a ax*oa atx<i flxo 

j^onf^iliilif.^" of ixxva«iotx !■>>" ixxdi'v'itJ ii txl.-^ fool^^xnprin^ fo 
«j.>ooi«x« oof«ido Ixxxt. l>ox’< Jc^r-lix^ flxx^ xiroa, lxxx>.-o It-jd flxx* 
a.xaflior* fo iiaolxitlo all fJio oi'al>« "v.viiiol» iixx'vo fcxooxx foxmd 
ixx f-lxo xiorf Ix -otxjHf Aflxxxafit^ froxxx < i i I >x*xxl fax* fo fJjx’* j!Xi*<ifio 
C’ix'cjlo. tX'Iio tli'ifiiHlx Hov\ x^v’-ox*, xxm w{>#,*c?i« 1 

indixjatod. *If''Jhxt*‘ wliic-fx Ixa.*-* Ixoc^n oori.‘-;f mc*f ocl ^-to fai* 

«.« fxoMsilxlo oix n<.xtx-fo<'*lxxxi<?al lino.->, »-4i\onl4l |»r*ox'f xx Ixoori 
fo fiio «lxox*<5 ixaf iii'xxl L»f . 

Xjsras KOT*i=i ov XSJ’iivv* Voxxk. JVJT r lOl ( I 

•J^nxiar>* 102i^> of flio <r?orxxoll I xxi ver^i f >" Aj^xrioxxlf xxral 
JE>cj>e»x*iT»x©xif SSfatix>n iw a l>xall<>=' ioatiorx of 3 121 

13a^es« dovofod to xx IJisf of l-lxt'* i '>c* f « , j^jxidoi-«, and 
oe'rfaixx ofJxoi* allic'd fotjxxd 'W’'ifliir» flx^** ooxatixxo« 

of T^e»-w ^’'ox'Ic Hfato. Txi Ixi.-s ixxfx*odxxof ion IVlx*. Al. I >. 
^e»*»nax*d, flxo <»dif ox’-in -olxitsf , Mfafci>« flxaf fixe* xnoxnoix* 
i«=i fixo oxifcorxxe* of a fxxrojc’iof oi'ig-inxxfod aVxoxxf fwolv'o 
^rc^ar-i* ag^o I->y a oonrixxiif fc^o of tsj:>e»<;iali!=?f.*s, xxnd xx'o rxxtxy' 
add flxaf all c?<>xxo.x’>r*ixo<l ixx flio* j;3i*c>iivxof ioxx of flxi*=» 
lal>ox*iotx» axxd -v'alnal^lo <*af alof^^K ^ iraxx»t. 'V''it-^v\' if« 
oornyxlofioxx wiflj t>X'i<Joxx1. »afiwf xxotioxx. X>x', 'VV'. ’X*. IVl. 
IK’or*l>t>w ooxxt x'ifoixf <?*« a ^x^xxox-xxl ac!c*onnf of flxo faunal 
tli«fx*iof« of flio SSfxxfci axxd axx cjI alxor-af c? nx«xf> aoc-oxxi- 
j>txrxxo« flxo xxxoxnoii*, 'vx'^liidi tlioi*oh>y c'na>xl<ie5 flao m»nx<"!i'- 
oti» looalif iofs ^^xxofod fo Ixo fouixd. Tixx’» liwf c'oxnjLxi-iwt^is. 
3 1 ox*dox*«, <^30 f*xmilie»», -i-TOT ^onox'xx, axx<l xx±ox*o fliaxx 
lfj,000 »jpe>c5ios of in»oofs, -A.x-aolxxxi* la, C Jliiloj>ocixx, axaxi 
Oijrxlojpoda- — xxo lx-*ws flxaxi 1 f>,4--4-V> of flixTf«e* «j.>ooix^« 
taoxng ixx«x^ctM. X'lxt^ difforonf «€?ofions of flxo v%7oi*Jk: 
ax-e* tlio x*ow*ilf of fixe enox*^io« of n'K»T*e fJxaxx lixO 
woecsi aJisf s? and eol leetorf^, ax>d xi rider* eaolx «j>eoie» 
fixe lcno*vv-n Jooalifiew axacl <late-« of ajxjpx>ai*ance» ai*o 
^?iv^rx -vvlxex'evex* ^OMfsitalx^, In yaoiiif of viexv of Mjxeoiessi 
flx^ Ooleof>fex"a lix'^ad fixe li«f Avifix 4ri54f> T*ej>x*e«« 3 nf af i ven, 
lXil>fx^x*a folloAX*ixif^ wc-cond wnfli 3<>1£». tr^ome ox'tlex-t-* 
iriocsft a« fixe 'X'lx;y^wanop>fex'a, wiflx oxxl>'^ *7 7 K|:>ec^ie«, ar*e 

c'^A’idenfl^^, a« >^ef, oix.l>' I>txf lifflt.* \a-ox* 1<.€5<1 ouf. It 
ij-4 difliexxif to etifinriafe fo xA^lxaf de^i*ee fixe li»f x».jxfxx* 03 ci - 
naatos t o fixe aofxxal rxunxlxox* of excifs^f i rxj^ »j>x?eieK of 
fixe vax'ious fjroupw dealt wiflx. jXk pointed oxxf 

in fixe infx’odxxctioxx, ixx xnxxnjy* j>4xx-fM of fixe J^fafe 

Ixut little eolleefixxi^ Ixxxss yet Ixeerx done, axxd if i» xxof 
txrilil-tel V* fVxxxf ixxore'irxf erx»ive olx'^ex’V'af iori« will irxoxrease 
flx*^ total !>>' at I4’>af4f 20 per oeixf.. 

"VV'isss’x* J^^^vlXi:«,IOA7S3r oir rrurK <^5 tiisrrr*^ j%r- 

x'eview* of fixe VV^e^^f Ameriearx »¥>eoie« of 
fne xnollu«oaix i^iennsj c/Kxe;Z/«x, derxA.'‘e«I from a 

rnnixlxex* of woureeM, i« px't^Mexxfed >>x* JS., M. Wfroxxfic 
<Z^roo, C7€t./?J, >SW., IV^, x'ol. 1V>. 'X^lxe 
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axxflxor «xxxxxixxari«e« fixe px'evioxxa liferafxxre Ixearixx^ 
oxx fixe sxxlxjecf axxd. de«orioes 1 1 speoies, of •W'lxiolx orxe 
i» axxpposed fo Ixe xxeAv, -w^lxile oxxe reoeivea a new* xxarrxe. 
Tlxere ia a plafo of illix»frafiorxa from plxofo^icpraplxa 
»o falcerx l>y I>r. <1. I>alla^ IHTxxxxjcxa a» fo represent, 
Ixe says, fixe true Ixlaolc and wlxife valnes of fixe oolom“» 
of fixe ofcxjeefs, wixioix, alas, is xxof fixe saxxxe fixixx^ as 
a ^oo<l c!c:>loux-ed plate woxxld Ixax^e Ixeexx, 

JNJ'xsaa^ Ox^Toooxcjsrxc AIox-x^xtso-v t'xxojvt AIisscxoo. IVIr, 

( Wx'flie C ^oolco desoritxes a se^x’les of fossil xxxolixxsoa 
from flxo ^\lazifxxx C '‘la>' at , axxd xxear, fixe type loealify 
e>xx I-fio liuena V^isfa in A^c»T*a < AIr»xci<*o ( H?', jlV, 

v'ol. 73 , ax*t.. lt>). -^Iflxouf^lx fixe >Viazaxx 
Olay lias lii f lierf o Ix^en fxlxxeeti ixx fixe I^^pper Xiloeene, 
fixe auflior is o-oxxA.'ix xxretl fx’oxxx a sfxxdy of its txxoI Ixxsoaix 
faxxna fiial if is of A'’ i rsltslx^ irj^ ( Oli|3joeene > a^e and 

doixixfless ocpxi x^'xxlx^Txf tr> tlxe' Alixit »S|>x'in|K Atari xxxexxilxer 
of fixe Alarianna liinest.one-. iix'ief xxofes oxx fixe 
looalifies fxt 'wixic'lx t ixe fossils AA*ex-«* olxtxxined Ixy II>x*. 
ni*. \A’aylaixd A"'«ntjurlxat x ixx INI ox’<*nxl>t»r lt>2t>, ax*<x follo'vx’ed 
l>y d«ist;x“ipt.ioxxs of 1 7 nx^xx' sf xc’^t'ies xxxxd oixe ixoav jacexxxxs, 
y^^m/oxxrx/x n . '"I^ixesx* ixfiVA* fx>r‘nis ax’t"* fx#3:«irx'*< I on tAvo 

clear jxiates from I'etouc^lxed plxot o^x*xx.^>lxs. 

A-ttim jfci^ix i<-* 3r*c>x*x::?vrx*f A I- < ^ i » i i*: >ja*. Ixx A?o. 3K 

of flx€^ <7cr>p/i//.s*/r*n.^ j\f 4' tnotr^ f*f //*€' JVI icKxl- 
< 11>2H, Ooxxdoxx : H . AX, SSf at-i cxnei-y Clflicsx'. l.v. €></. nef> 

If. A.. AV'atsoxx xliscmssc's tixe* ^ ‘ J'‘-l<>’Cf x*i<- X-^r>f exxt.i al 

Cjrx*adi<’«nt Aleasi ir^^na^nts *xf l^-sliidii lexrxi xix‘, 1 S) 1 3- 23,’’ 
<*o v''erixx| 2 : a c*€ xnipl^^t-c* suxxM^><>t' yxex’ixxl. ''f’lxe 1 ixi*«^#"^ pax*t s 
of file xxxfimoir- <.l<*4xl xA'il.li 1 Ixe me*tlxod of xneasnx*enxent , 
ti»<% jxot enf.ial ^i'adi<*.xxt oxx <jnit»t d*j,A'.s, and t Ixe’* ctorx- 
ixc'-xioti I >**f AA'x'*^en t lie Avind aixii t lxt*» |xot c'txf i <x] 
lix l.iie’* sec*ori< I x>a»*t it is sijOA\*tx tlxxxt, <*oixfx*ax*y to 1^, A, 
J3txxioi*’s <?c*xi e*l n.sion fx*oxxi t Ixe iix*st ttii^^lxf yeai's’ xlatx«> 
fx’orn I'-slc.cia.Ieiixi lix*, t lx<’‘re is n<> si/^nilxoanf ixx< lic;a4*ion 
of a ctotxxit^Tci oj I 1 >**i AA*<*e»’Ti Mxms|»c>t xxiimlxc»»*s axxd t.lxd 
<le|>»xrf ixx*<* of tli<* nxt*xx.n j xf » t ^'xx t ixxl >j:r«x< J ie'xxt ixx xx-riy 
moixflx from its <-»l€*A.’‘erx -^’x^xn* xxxe*axx fox* t.iiat xxxont lx. 
'"I'lxc* last j>art is xxxx. txffeTxx|>t to e^J>x<*i< ^^x.f<’^ fixe close 
l>nf iixtx’ioate c<xnxie’>xioxx of t Ixe fxofenfial i^x^adienf 
wiflx f>xirel;y' lo<;aI i ric>f eorolof^i csal « ■»v*^e'xxt s. If is coxx - 
clxi<l<»<l t.lxat tlxe j^r*xclic’'xxt- depe’-rxds larpcely oxx. fixe AA'ixxd 
spcM^d , iiiffli ji^x'axl ieix ts lx<*in^ #2:< ’xx-erxxl ly xxssociafed AA-itix 
lij^lxt AA’^ixids, and e‘onA.*<xx-sel 3 * ; Ixixt- flxouf^li very ixi^lx 
^x*adi<^nts ixt^ver ooixx<‘.idc^* AA’it lx stroxxf? Acixxds, Ioa?v 
gr**<^t'dienf s sonxe^f ixxxes xxocur AA'itlx lij^lxf AA-ix:x«is. iSfxecial 
cases <»f tHis ax-e eoxxsid€*red in €l<*t*xil. A. flM'exry of 
tlxe ooxxn**>cion l-xet AA^^een #,^t*a<Iient ami VA’iixd is ouflixxed, 
and if is slioAv-rx flxaf xxx^i^l il >ox irirx;^ xrxassA^s of aix* of 
diffx^rexxt. lxistox*y rxxxxy Ixaex^ A'c^rA* diffex’X'ixt «’*lecfrical 
coxxtents ; one eaxa ixx faxtf spoalc of ‘ electrical fx'oixfs ’ 
irx tljx> at xrios|xliei*x* l>y axxalo^^A* AA*it lx cold or j^xolax* 
fx'oxifs, 

TfooicxsTs 3F-c>jt C'T»’X»n:xt Am. K^cm.-oaA'rio jsr.^ 'fix*'* 

JVIarcli iasxxe of X^'" ^ strorto^i^i*' is AA*lxolly dev’-ofr^d fo axx 
excfxosifton Ixy AT. II., I^snaxdf - Velfc*rie of Ixis researelxx's 
oxx fixe ocploraf ioix of tlxe xxpi-xex* xxf xxxc js|xlxei’«x Ixy means 
of rool«efs, at'xd c>ix fixe fxossiixilify of iriter-Y^i**'*'*^^’^ 
voyages ixx fixe same Avay. ’'I'lie xnaftor aa.**xs fixe sxxlxjecf 
of a. lex^txirc on «J nne ii of last year Ixef orr^ fixe S5ooi*5*f<^ 
Asf x'onorrxic^ ue de irx'xxnoe, fixe prosidexxf of AA'-ixieii, 
Cjlerx<?x*al I^x^rrir*, oonfrilxxxfes «x oomxnoxxdaf ory prefar*e 
fo fixe printed re|xox*t.. 'X'lxc’* sui>jx.’*<3t, Avlxiolx AT. IQsnaxtlf * 
i^elferix^ Ixas sfxxdied for fAvoxxfy years, ixaa also ixeexx 
indeperxdexxf ly in vesti^at^^d n x ore* recent I y i:>y Oixerflx, 
Holxmann, Valior, and C^loddard ; fixe laffei* Ixaci in 
mind particularly fixe projection of a small mass of 
ma^3Cn«5««»^>nn powder to tlxe moon, and Ixas jcnade 
excperimexxts on fixe propelling po*wer of '\rairions 
ocplosives. AT- ISsnanlt-lPelterie considers tlxe condi- 
tions of ejection, Ixotlx no^lectini^ auxxd talcini^ info 
aecoxxxxf tlxe resist arxoe off eared Ix^y tlxe eaartlx‘’» atmo- 
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»|7lxero. XJ.k:e Oo<3cl«»rci, li© oonolucicMS l«]r&Cbt> ifc ie* eblz*oct4d>r 
]:>rarf3t>ioekl>]le^ t-o dicjol oratory a]p] 3 arat>'U «3 of STjaall 

jrri,as3 to of aoxxio lxi3.xx<i.3roc2a of kilorootroe, bxit 

tHat it is not at prosont preu3tioal3]o to ojeot onclosixros 
lari^e onon^jli to contain Ixtuman l>einj^^ with all tijc 
noocssariewsi for thoix* oacistono© on a jonrnoy oxitwicJo 
the* earth’s r&f^ion. of attraction, together with a 
snfhoiont snpjxly of the jxroysollant ©asc;p>losive to enwnre 
their safe rotnrn- One prixioijjal ti ilti< 3 u.lty is that tiio 
xiocossary iixitial xnass is so xnar»y tinxes the * iiscfnl ’ 
nxass ; th© ratio is 300-^00 for small * nsefni * xntJbsscs, 
an«3 far greater for ljahital>l© f>rc>joctiles. "yhe i^owex* 
recjTiiroci consoc|ixt“.n t l,v iiicreascs with ono**XTicms 
rapidity as the* xxsof iil nriass is raised. 

Tiivtii: Ooi'ts'TA.NTS otj' I3ayvis<mKT> OiaoojTs. In the 

issne of the f^nmd«. 3 y f'/oa^c */ cn4.‘i“T*€zZ for the snmmer 
term, I>r. A.. Itnss<ill e3ct<inds the idea of the time 
constaixt OT of a eircixit of self indnetantje and 

resistances M whesre to the geixoi’al case in 

wiiich there are n hran<?hes in ptxrallol with self intlnct- 
anoes./v^„, rc^sistanees atid mutual inductance's 

'Th** g<*neralise<l tim<' cr»nstant of tlxo hi*anclj /j is tiien 



ami tlitj tjLianlily t*f c'‘le<? ti-i*iit y y jrex'exj tc*d hy in€Ju<*tiou 
froaxi i>«tssiTkg tlirough tlje hranch /j duriiig tiie growth 
of the current in tlxat hranch ftx>m z€‘ro to its final 
value /i/^( 1 /f*-) is Jt will la* s<*en tlial 

ina>' 1>>- suitahle edioioe of tlie i*<»sist aiUJt's l>e either 
|j<»siti\-e, viero, or n«*gttt iee, a.n*! lliat the < rausieixt 
iMirrent in a l>r*meli nx**>’ h<* tnacli* tt* x’ex’t'rst^, a j>i*<>y><*x*iy 
whic'li tn*xy lx- of t4se in i*adio telegri^xy >hif^ csirctiits. 

I’Gj^fesc-'raie* l^aoex'i.sxoN ot* Snti*s.- -lix <listfMissing tl»e 
r^torAs of th** 4'l<M*t.rict <lt*i\ <* <»f t la- j >»*<.>pc'l lt«rs oxx hoard 
.-.hip, erigin4>€*rs havr* usutxily Ix'on coni-tml t.t» giv-<‘ 
Tii4*i*ely t.lie r<*lxtti’ve «*iIioiencies of the m<*c*.l\*x.iii<jal anil 
t*le<*t.rical di'ix’^e, *'I'h*’' rrxi*<‘lnxnictxl di'iv't* Lading sonxe 
fiv'o oc'T^t rxxorc' t'flii'it-ixt t iijFxxx the elixd ric*al , it is 

viiriLCludetl tltat it is tht* h«'st to use iix all cases. Tn 
fl'er/d J*€4tf*^r for duly, r. It«*gnaul<l points oxxt tlxat 
nuxixy otl»er fxxcjl ors Ixixv't*. to l>e tal-cx*n into et*nsi<.i<‘ration. 
Kor t‘>camf>lo, tia' simy>li<*Jt y "wdi-lx xvliicli r<*\'ersing and 
Tr»arxtr*ij-v’'i'iiig catx he elfectisl in aix electrically pro- 
ship is a x'ery gr<'at advantage*. 3n sxnall craft 
like harhour t»xgs the entire oy>oi’txt.ion of tin* jxropelling 
motors can Ixe controlled fx*om tlie hridge. 'l’‘ixis 
rhnxinates the rislc of error and t lie time' lag essential 
\% lieix 4lual control is eTxxplox'ed. Jt. is vv^oll Icixown t hat 
HI order to obtain tlxe hxst knot to a x’^essel’s spe*€*d it 
IS ixecessary alrnxxst to dot»hl«* tJie propelling power. 
As the oAioienoy fxxlls off rapidly witli the loa<1, the 
vessel ia only running econo nxi<*-a.lly at Ixer maxciixxuxxx 
speed. W^hen elc*ct.ric propulsion is use<l and there 
txiHi sevreral ttir ho -alternators, then hy sliutt.ing <lowrx 
Hiiine of tlxern tlie x*emainder can rxxn at nixxxcimunx 
clliciency. It is signif'ioaxxt that tlxe JP. aixd <>. t'onx- 
pariy have x'econtly y>laced an oi'dex* for a 10,000 -ton 
twixx-screw pasaongc^r lixxer wliioh will he equiy>y>e<l with 
rli*et.x'ioal proyxellixxg xxxachinex-y. 'The x^ossol will he 
<'iiiployed on tlxe X^oxxdon -I Joxnhxxy xtxxxil service, for 
'x hich two distinct sjxeotls are x-ecjuired. 'Kx’om X..OTxdoiiL 
to Marseilles, where the xxxails are taken oxx hoxvrd, the 
.■^P<»4*<1 ia lo Icnot^s. JP'rorn IVIarseillos to 13oiirxhay it is 
IH knots. 'SPho txae of the electrical drive enahles the 
*«»t*ximtmrx economy ixx fttol ooxxHurnptioix tt> he oh- 
tuined at hoth speeds. Another advanttxge of elec- 
iri<‘.ity is the superior eoonoxny with wliiclx tho auxciliary 
iiitxr-hinery on hoeurd can he opex*ated. On soxne types 
of ship, such as a refrigerated cargo hoat, an oil 
txmkcr, or a diredger, the axx3ciliar>’^ load is appreoiahly 
in I 'X cess of that reejuired for the propxxlsioxx of the 
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ship. Xn this case the douhXiixg of the size of the 
electxidc generators would increase their efficiency- 

Sapx£jwxuM: Tic^ratj^.aJ'i.xjoaxTXE:. Uy the action of 

fluoxrine on selexiiurn heheaxx (lOOT) prepared two 
coxnporxnds, a gas, Sel?'*, aTx<l a coloxxrless lic^xxid w-hich 
he considered to he rPhe conxjxosition of this 

liqiuid was not altogether certain, sixxoe it closely 
resemhle<l the oxyfluoricle SeOh^^, aixd the iniscture 
»SeOjB -f 4m'' iii sonxe of its j->x*o per ties, JSeleriixmx 
tetraflixoride Ixas now heexx ohtairxed hy the intsox'- 
action of selexxixxnx tetracliloride and silvt^r fluoride 
and axx acc?oxxnt of its properties is given in the 
oj" Cy ht^rrv'i CAxl JSocifft'y fox* .June hy IS. li. It. 

l^rideaxxx an<i tJ. U. t’o3c. I'lie tetraflxxoride strongly 
xx.ttac3ks gljxss, hiit has px’actically no actioxx on clean 
copfxer- Jt reacts directly -with silicon anxi retl yxhos- 
phorus an^i is corixpletely liydx*^olysed hy "wa-ter. 

^NJisocvATsjiisrxc. ^3''hc* cyanine group of dyes ax'O 

x-enxxx.rkahlo for tlic*ir proyxerties as photograplxic sensi- 
tisers. 'X’he oonstitxxtioris of fifteen of the sixteen 
t yjx's so fa-r destii*ih<*d at'o known, xxxxd in the 
<yf the Cyhent-icaZ Mociety for .June, X*'. JVI. I-Janxer gives 
aix account, of the* pi'operties xxrid preparextion of the 
rexuainixxg oxie, neocyanine, and sxxggests a forxxxula 
*tn<l th«^ yix'olxahh* xneclianisnx of its forxxxatioxx. 'Thrt^e 
uoo**y a.xxiixe tly«'s ha-V'e htx'xi |>rcpared, and each Ixas a 
lugla'x* xnelt ixxg-|>oiiit tuid snxaller solubility than the 
coi'rcs|>onditxg 4 : 4'* carht>cyanine kryptocyarxine, 
indicating a greatex* molecxxlax" w'c*ight. This coix- 
clusioii is further supporte<l hy the fxxct that, the 
neoc^'aniixc's sensitise further iixto the rexl thaxx the 
k ryptocyatxixxes. 

1 >j' 2 'rr*:ai<>jtA'rjr>?sj oj’' Hn'rttTe'r tonics ns fc5i*:A WATJfiit. 

'I'lie eightli Interim Iteyiort of tlie C^oxnmittee of the 
Jnstitution of Oivil J-Cixgineers on tliis suhjeot has heexx 
issxied l>y tho X><*pixrtxxierxt. of tScientific a.xxd Xixdustrial 
Kt'searclx (J.#oixdoxx r HT. IVl .S.l>. ). lix xxdditioxx to the 
pox'iodical exxmiinations «.>£ ixnxxxei*sed specimens, the 
i*eport coixtairxs a final exanxixxation of the first sex*ies 
of sfxecinxexxs of irorx anti steel exposed at Xdalifax 
axxd at Aucklaxid fox* ti\'e' yx'iars. The series exposed 
at i*lyxrxoxith and at Ckxlomlxo for tho same period 
lia.V'e also heexx removexl, hvxt Ixav^e not yet heexx 
i*€*|>oi*ted on. Xxx general, tlxe agreenxent het-Nveexx 
t ho Jlxvlifax and Atxckland series is good. There 
is little difXex'Oixce between w’-rought iroxx and xnild 
sf<»ol, altlioxxgli tho appeax*anoes of the hars after 
corrosioxx is, as miglxt he expected, decidedly diffc?i*ent, 
tlxe fihroxxs stx'vxct xxro of the w^roxxght ix-oxx being 
strt>ixgl>* brought out. Bars which had the xxxill 
scxxlo y>x'oduce<t iix inanufactxire left on the sxxrftxce 
w'ore h>und to l>e ixxxxcJi less pitted than bars xvhich 
lxa<l been cleaxxed, although tlxe loss of weight was 
soTixetiixxes higher axxd sorxxetimes low’er. This fact 

exxiphasises. as tlie fxxcts contained in px'evious reports 
have dont*, the comparative vv’'orthlessxxess of loss 
of vreiglit tests, observations of the xxxaxxtxer of oori-osion. 
heixxg xnuoh xnoro valuable. On tho w'hole,'^t.ho 
at-texxtion givexx to tlxe nxec^haxxism of oorrosion iix 
tlie reyiort is disappointixxg. Ixx the light of modern 
krxo’wledgo as to the effects of diffeiexxtial aeration 
and otlix^r factox*s, a xnoie scientific study of the 
observations should he possible. ^Moreover, ooxx- 
clxxslons based on compcwisoxxs betweexx single hears 
are rarely trust woirthy, the erratic nature of corrosioxx 
being -well knowxx. The most interestixxg fact amoxxg 
the ohseirvations oxx timber ia the iixdifference oX 
XfimncMrm, on account of the oonstruotion of its 
stomach, to arsenical poisons xxsed to ixnpiregnate 
the wood, so that a means of defence agauast this 
destructive organism is still unhixown. 
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CAtjotjst is, loss 


“He Growtli of* Vog:et:a.t>le F^l€Lnlc:t:on in tine Sea,. 


*''1 ''UIPI clia,ni^o« in t:.H€=> j>l«,nlct.<>n a.nci t-Hoir rola.'Linnsln j> 
to o>iomici«tl £^ncl f^ftcrtorw h«L» lon.^ Irioon 

SL «ij>3joc!t. of iticjnif'y, wtiiolr i« now l:>oing ti,ct.ivoly 
pr’Oise'o latocl nlonj^ «ox''oi*<a.l lino«- At tlio n.iome>nt of 
writing, two x'otsoja.rciA on c?r*niK<^M i*onn<J tlxe 

-vt^ox'lrl xxx*o in x'OMti^txting tHo cii«tr-il>ntion of Tnanixjri**-! 

in tli<» ooojtxn ’v«''a,toT*f=» txn<l tliolx* T-ol«.tion to tho 
cjn*xjitit>' of i^^lxxnlct onici lift* ; tixti JiJ e'fc^or o>::t:><^clitioix 
in tfjo iSoiitli A.tlrtntio c?ollescj t nmnc''T*<>iiM cl*i.ta-, 

a.nfi in’V’'OJstif<«,tic>»i» exi^o ijri i>r*ogcx'c’!w«-i on tixo T^^oi'vv'o^ixxn 
ootxMt, off H oli^oitxncl * in tfxe < UxnnnfK «-n<J will 

«lxox*tl>' foe' in«titnt*'<l oix tfoe Ovc^ahit liw-rrier- Kt^ef ii^xoix 
va.t\V'"in#2C fo.ciOtf-« of t-lie «fxTTie < jxxx'‘«t iorx. 

l.'^xxtil rc^oeixtlx 'f onlx iwola.t€»cl <?xx«o« tlxctt 

xxioT’e tlxtxn tx. ^exxt*i'*xl x'x"! tx.t.i< »»ij>«lxi|:> }ixxi< fooexx imxtle oxxt . 


out, to foe followed foy a, sxxooo««ion of fxxx'tlxex*^ Howot*- 
inge. JSaoli oxitfoxxx*«t was aoooxnj^aniod foy an increase 

iii oxyg^en, a fall in carfoorx dioxide lowxxring tfoe 

foydroj 2 fen iotx eoxx.oenti’ation and a fall in jxfoosjxfoate 

oontexxt of tfoe xvater in tfoe xjxfxjxex* layex's. A ixr>tioeafole 
lajyc ooexjx-j=s Ixetw-eeix tlie oommencexneixt of a flow^erin#^ 
axxd a fall ixx ^^foosjxfoate, and 'vx^as xxlso xxjxipazent W'itfo 
tlio olxan| 2 ces ixx oxy^t-rx atxd carfooxx rlxoxidc^ ooiiteixt of 
tlie watc^r. 

It iM rt^xxixxrlcafole tliat tlie A.y>ril oxxtlxxxrst dies away 
atxd a w^eelc elai^sejs foefoie tit*" i-*ecioxxd ontfonrst starts 
in 2Vlay, altlxoxx|^fo jxfoowyxfoate availafole for ^row'tfo 
x*<inxaiixed ixx tltx' nf>y>ex' layer's* Afj?ain, tfoe yxaxxcity of 
diattxms froixi .Itinxi 4 xxxxtii .1 xtxxe 20 is not atieoxnyxaixied 
foy a ooxixytlx^t-o Ifxolc of yxfoosyxfoato . 



I. - *1 >ti,i 3 rrai¥» ot‘ tli<* JL>iAl cYvna itt CUaixxitiii-ir in J 


*Ii'foe -vvoi’lc of 2VIaj*sl»all an<l <>»-r ^ itt Loefx 5^5 tri-v'exx, on 
tiie '<%i*est c*-oast of {'^t'.ot lattd* dxtriiij? It>l2<i xxnd yxi'ev’^iotis 
yeai*s. litxs aifordt^d a liotx^xv'or t lt>' a<l<fition to onx* 
icno'wled^jce of tfoe jxlx^'sioal aiid x*'foenxie-al eonditioxxs 
w'foic'li aocioixxj>any tlxe t'litfonrsts of diatom jirrow'tfo ixt 

tfoe soa <*,oxxij.xlt‘mtM» tary to tl w'orl'j: r>f Cfran anti Itisoo- 

wox'lcei’s, and to t liat <.>f ^^ereil>er, xvliieJi vv'ex*e jxroeeedin^ 
at tfoe same tilxl<^ fi-orri xx. similar foiolo^icsxxl vic'-wjxoint. 

X-ot*lx S^ti'iv'tixx lent itself j’exalily to sxic^fo an ixt- 
vesti^sat ion, sinee it wtxs fo»xnd, from |»c^nex-al surveys, 
tlj«t tlie ontfoxirsts of diatoxxis 'wei'c^ similar* in Icixxd 
and in tixxxe to tito ontfotxrsts ii» otlxc'r jxositixxxxs in tlie 
('Jyde sea arexx. ’If’li*^ w atex* is net yiolJnted foy miy 
A’iiixx^e on tfoe slior**, anti tfoe iaxxxl txrea draixxin^ into 
it is oixly twice tVxe ax-ea of tlie loelx itself. ’’fixe loofo 
"W’as v'isitx^d "weeldy dnrixi^ ’wfoexi tfoe diatonrxs 

oec-nri-ixif 5 at vxxx’ions <lx>|3t Vis w x^rt' a.s<'<*'rtaiTi<‘d , tog::etlxex* 
^A'itlx tlie |*>l»osyxliat<^, <ix\'^<'^n, axi<l sxxJt cxintent of tfoo 
W'ale'x*, its tem j>eratxii*e anti li^v^d r-oj^en ion eonoentt'a- 
tiori. IVitx'xxte xx.nd nitrite AX'ei'e alA-^ays fenritl in tlix> 
w'xxtex*, font tlio jii’c^st'ixee c»f irtxxx oxitJei in tlxe wat**!*, 
waslicxl <lo^?x'n fronx tfoo Ixills, -was tlioxij^lit to v'it-iate 
tlxe xnetlicxl of nitiato txxxalysis exxif >loy t";< 1. 

"I'lie sxxc'.cressi ve ^T'o-wtlis ox- “ flowerini^s ’ of xlitxtorns 
is dearly sixown in JF'ip:. 1. 'I''foe>- eommonoed rxear tfoo 

snrfsxe.ei, extexadifX]^ into tfo'eiit'i' water xxnd tliexi <iyixi|2C 

* ** ll'tif oi tlK* to Momr t'>x.*ii-iJ<-al xnrt 

ftx tlx* < 'Iytl« S«‘n ^\roa/* l>>* S. JVt, !Vli4.rHf iaI) xnci A. 1*. Orr. 
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I^rovided tfoere# ’vv**:xs also ixiti*ate ixvailalxlt* for t lieix* 
iafx*ow'tli, tliose iixtei’vals iixdiexxte tlxat t li«.-> diatoms 
x'otjxjiire some otlx<*r faotoj* foesides li^zrlxt an<l nutrient 
salts, or yxossilily tlxat> tfoey exert^te st»rrxe siil>sttinc*o 
ixxirnieal to t.li«'ir* fntnrt^ ^rtxw'tfi, as x,v*as sn^^lK<*st.o<l 
l>y ^Natlxaxxsoliix iix lOOll, lint for wliioix t Ixex'c* is xxo 
defixiito e^vit fo'xxoc^. 

'X’foo sviexiession of ontlmi'sts in tlxe KioJi dnrinpc 
smxxnier a.re mc>re niimi*rr>xis tlxan tln'k ‘ nstial * ont - 
l>xxx*Mts in tfoe ojix>>n sc^a . and tliis is atti*ifonted to v’t?!** 
tioal mixing tlxxi'ixip: tlie snniixxer moixtlxs, caxisetl foy 
sti*on| 2 : xvixxds foJoxx'ixxj^ n|> or d»>w»x t Jxe' Jotdx, a.ritl x*e- 
fi’e>slxiri^;y tfoe |>foos|>foM,tx^-tley>le>to<i ixyifior xv-tdor stratiini- 

.(■'Vxxtitlxer y>oint of tiiffei-tiixce fi'orxx tla^ oyix^n soa is 
tlxat tfoe syxrixx^z oxxtVini'st of diatoms foas foeexx sfoo-wxx 
to de|>eixd larjs^tily n|>on tfoo xxnxonnt of snnslxixxe in 
l.lie early y^art- of tlxe year ixx t.lxe 'Kn^lisfo Ofomrixi-*! and 
nexxx* tfoe Jlsle of IVIaxx, xrfoex*eas in I^ooli Htrix^en dnrinjj: 
tlie years irx-\'c*stif?att»tl it ac-txxally oeeixrred latest in 
tfoe yexxr x-vitlx mxxst c^xxrly snrislxine. 

J >inofltx,^el lates oeonrx’ed irx*e^nlax*ly font wore never 
nnnx<'roxis, excoyxt in tlie snx-face layers dnrinj? tfoe 
snnnner montfos, ay>yie*x.rin^ an<l disayxyxoarixx^ sxxd- 
denly. Tfoey were most ixvxnxex'ons near* tfoe foead of 
tfoe loefo axxd tlxeir develoyxment was ay->yxax*orxtly x*elated 
to efoanjKos ixx tt^imyxeratiire an<l dilntioxx w'itlx raixx- 
watex*. Tfoey c*anae<l no notieeafole efoan^^e in oarfoon 
<lioxi<le or oxyi^eix oontx^axt of tfoe water. 

11- W. H. 


Wool and Wool I=*ii>res- 


aotivities of tlxe l^ritislx <^n^>arofo Asso- 
ciation for tlic^ Woollexi axxd Wox'ste<J I ixd vxs-t-i*ies 
foxxvo iix<*. folded a v*isit foy 1 xvo xxxexnfoers of its staff to 
ciox'taixx of tfoo tx^xtilt^ ccntj't>-s of JTiel^yixmx, ^Vance, and 
^-■ermaxiy, Tlio A.»sooiation foas foy tfois meaxxs erx- 
deavonred to seeni'o iirst-lxand ini'ornxat ioix. of tfoe 
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seientifie w'orlc in ooxxxxoxiorx witlx wool axxd wool fi fores 
w-foiefo is foeing mxdortalcen in tfoose oonxx tries. Xt foas 
also soxxjg:fot eertairx statistioal information rolatii^gf to 
tfoe indxxstry. 

A rey>ox*t recently pmfolisfoed foy tlxe Assoeiatiorx 
g:ix’*es an aoooxmt of tfoe institxxtions wfoiefo were 
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viai-toci etrxci of %Ttx& st-a-tiist-ios wlxiola wet'o ol5tiaao«»<5. 
'.riio »t>ekt>ist:>io».i port/ion of tlko report wool<l lay no 
fslaixn to oompletenes«. Similar Snt> more o3C'ten«iv'e 
information i» inclnclocl in tKo very nseful appetxtlioes 
to tile Snx'vey of tine Textile Incinstries pnlr>lit*hieci t»y 
Sir ArtHxxr KaJfoxxi**s tJoxnmittee on a.ncinstry anrl 
Trade. Sncln »tati»tical reports, iix view of tlxo some- 
wJhiat meag;re information wnioH fxas HitHerto Ixeerx avail- 
able, are of oorisicierxxblo v-alne to tlxe industry itself. 

Tlxe report nmalces speeial reference to the work on 
the oonstitxxtion of cello lose opon wliioh Or. tt. O. 
Oerzojjt and his oolleagxxos are engag«^cl at the KL'aiser- 
Wilhelm-Tnstitot fiir 'F'aser'stoifolienxic, TJcrlin -Oahlern. 
Thoir woi'lc, W'hieh is hasexf on th«-> cx*ystalloid tljeory 
of the strixctxxre of thx^ w'ox>l fihi'c^, Ixas i£xvx>lved the 
oonsiderahle ose of ISH-raj- inetliotls, Th<? crystalloid 
theory of the wool filxro is xiot, of conrse, ixew. It 
does, how^evex', px'ovide a osefol applieatioxi of the 
x*olatively rxow^ conc€>'}>tioix of colloids of detiixito volxxnxe. 
Or. Hor3?io|a: gave a <ionn>l<^te exi>osition of tlxis w'orlc 
axxd of his own i n vest i gat i<ms in this conxxexioxx, at the 
spriixg c<>ijfef<3nc<5 of tJ»t> Textil*^ I rxsti tixl-e, -wlxich was 
litild irx C*xilogrxt5. A. ftxll aocooxxt of the w'ox-k aj>peai*s 
in t-lie ,f Gurnctl rtf tHf* 'T’f'jctilv, I ft^'9f ^niongst- otht-sr 

inxp<irttxtxt. in x’f'st igat ions oj>t>n wliicli l->r. Hox-zog is 
£'ngxi.ge<l, is tlac^ (•■xaxnmat ioix of the elastic px*o|:>erties of 
fil>res. I'his work is r»f oVjvii'axs importanco to xvool 
tf^x t.il«< te<?linoIogiMt s. 

Or. lr*a»jil Ivi’ais, xvlio dirx'ots thf' L><»nts<*hes JKox** 
sc*li nngsinst it ul fill* Tt'xtiVinfi xist i*ie at l>rx'sden, lixxs 
devised an aj>pa.x*atiis irxoixns of wliioh tin* evojiness 

of st i-ot ch of fil>x*t*s is !>x>ing anti>i riatical ly i*«3<.;ord«»d , 
afJfiax’exit.I^' vxitli i-txpiflity aixd px'ocisiotx. FI<* is also 
oxperixnciixting \vitl> a iriac.l ii»ie <lesi|tnn*d to riK'ixsnx'e 
feltiixg proj»<»rrit*s. He appt'ai-s to h<» al>le t.o seexxre 
tliat stari<laT*<l sc|xxa.i't's <»f <»loth w<*veri in different 


marxner are sxxhjected to xnxifoi'm felting action xxntler 
standardised conditions. 

The portion of the report devoted to tho activities 
at the Iixstitxxt fiix* Tierzixxclit at Kanovei’, and at 
Verviei-s and Itonhaix, is likely to he of sx>ecial ixxterest 
to those acttxally eixgaged in tlxe ixxdxxstry. At 
Hanover some thx*e<3 fnxnxlred stndents xxre being 
traixie<l in axximal hnsbandry xind<‘r Or. FI. IJ. 
Hronaeber, who is, of coiii'se, wee'll kixown for his wox*k 
otx^ slxeop bree«_ling jiroblenis. At Hoixbaix axxd Toixx*- 
ooixxg sjxecial attention is being givexx to thx’> classixxg 
ami sorting of wools. In its reference to this in af. ter, 
the report ooixtains Ih*' sbatemexxt that the initial 
operation of wool soi-ting in ICngland differs fnnda- 
mezxtally in prirxeiple from tliat performed in I'''ranct’». 
In i>articnlax* it asserts that “ wliile in Oradford wo<il 
is sorted ao<?c»x'diixg to length t>f fibre, in Hovxlxaix and 
Toxxrcoing it is sort^vl accox'tling to fineness.” Tliis 
statement ajxpeax's to be misleading, as it does xxot 
represent entirely the cnrx*ent trade praotice in 
liradfoi*<i "wool -sorting xvarehoixsc^s. 

The Assoeiatioxx intends to continue the sixi'vey 
w-hich it has itxitia.ted through tliese continental visits, 
by senxiing a Txxenilxex' of its staff to Australia, New 
J52oaland, JSoxxth Africa, and Oaixada. Tlxe cost of 
this projecterl siix*vey is to be met by the ICrnpire 
IVIarket.ing lioard. whictli has made a' s}xecial grant 
I of a: 2000 a yeax* ff>r two yexxrs to the Association . 
1 Tlxe snx'vey is to include a sf-ntiy of slieeji poj>nlatif>ns, 
I of systems of maxxagemont axxd marketing, of tlie 
1 i*elat.ionsliip of wool to nxxxtton px'od notion, of the 
distribution of bieeils and types, and of the effect of 
climatic conditions and niiti'ition. The analysis of 
tlxe vax’ions w’xxols fxorn the different colozxies will 
form XX coxnplom«>nt*xry pierce of work -which will be 
I imdertakon in tlxe labox*atories of the Assoeiatioxx. 


TTlie Hossil Hedwoods of tlxe 3MLa.ncliuria.fi Ooal £>eposits. 


I N r*-*<*cnt issues of c«' A *' issued by 

>>cix*n<t«* JSerx'i<*<' of VVixslunglotx, L>.C^., T>r. It. VV. 

€ 'hant3;v' discusses lii.s dis<'ovom*s of fossil iH'dxvood 
i‘cm*xins in -^iic JS'l and mrixm <5oal dc'posits, axxd de- 
.s«*ribes some inx'c'st i gal ions <*xxrri«‘tl out in the ariil 
I'X'gion of th<? Chxbi in jM* jxigolia. It will be I'emem- 
l*€*>retl tliat it wixs ixx this 3'<-*git>n that tlxe e*?c|>editi<>xxs 
of the American IVIns<>nm of Natxxx'al History dis- 
covexM'd the fartitxixs <linosaiir eggs. 

I>i*. <_*hane-v 's investigxxtion.s a.tfox*<l some light on 
the l>otani<*al arx<l cliixxat-oltxgioal cixnditxoxxs of tho 
<Jobi in geologixial times. lle« has been unable to find 
tliat the Ciobi regioxx has cv*»r supported a x*iclx forest 
of the JMaTXolxxxrian rtsdwood typx-, oi' itx<leed ajrxy 
exetensiv© forests at all. Oxirixxg tlxe t^rotaoeons 
jxeriod, which was tlxe time of tho dixxtxsanrs, the 
xlomixxaxxt trees w*cx*x^ Ax-anc-ax'ia.s, modox’tx foi'xns of 
which ax-e kxxow-ix iix onlt-ivatioxx as tlxo monkey -jxixziaile 
tree, Norfolk IslarxH |>iixe, axxd l»y otliex' ntxmes. Tlix^y 
aire now native oxily to laxxds in the sontlxei'n Ixenxx- 
tsx>here, especially in Sxnxth Amc^xlca, The living 
.Arxxxxcaria spe<?ies all jxrt'fox* cool, x'ather <lry Ixabxtats, 
axxd ixxdopemlent geological evitlenco ooxxnected with 
the dinosaurs indicatx*.s that tlxe JVlongoliaxx spcMsies 
of these great lizxxrds wox*e dry land, cool climate 
animals. Tlxxis w*=» have two lixxt^s of x^vidence that 
the Oobi of two millioxx yeax's ago was more or less 
like the Oobi of to-<iay ; not so dry, perhajxs, bxxt 
certainly not a moist counti-y, and subject to a rather 
cool climate. _ 

Other fossils of a latex' date, the Tertiary, when tbe 
dinosaurs had become extinct, slxow that the O^obi 
hadL still mnoh the same kind of climate. At present 
there are no trees at all in the Oobi proper, bnt in the 
canyons of the Altai IVlonntains. which extend out 
into it, there aire nxxxnerons ootton-w'oods and shrubby 
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jxxxxii>«-»i's. Tlxese sjxx’icies, grow-ixxg under conditioxxs of 
Jovr 1 ‘aixxfxxlJ wlxieh xxx*3xk«^ life possible fox* most woodv 
gx'owth, may bo sxxpposetl to reflx^ct tlxe environment 
in IVloxxgcxIia dxiring t he Ti'-rtiary, a sxxggestion -which 
is axnply supi >orl.<'»J l>y the associated fossil animals. 
'I’lix^wc are almo.st exxtirely of .tyfxss found in tho plains, 
inchadiixg noxxe of xl»«^ forest animals w-hich slxould be 
pi-osx'x'vexd in. tbe x'oeks had tlxere been witlesjxread 
forests in IMLongolia <lxxx*ing that period. 

Fx-om thX3 poxxvt of view of forixxer tree distx-xbvition. in 
IBtlancbux'xa the -work of X>r. CJhanoy unfolds a fascinat- 
ing page. The forests that grow irx rxortlxern Oalifornia 
to-day, it is said, are so much lilce those IVXanohux'ian 
fox-ests of millioxrs of >'ears ago that only an export pro- 
fessional botanist coxxiki tell thonx apart. The trax^k of 
the ‘ max-ch of thxx redwtxods,* as tlxe author exepresses 
it, w'as found xissoiaated witlx the great IVIanchux-iarx coal 
deposits, some of -whicli ai-e already Ixeing wxxrked. 
IVlisced witlx tlxe fossil reoox*ds of tlxe i^.tlwoods, though 
ixx far smaller amoxuxts, xvex^e^ aldex*, oak, maple, axx.d 
f erxx . 

JOr- <Jhanoy pxxstulatos the xjuestioxx : What was 
their line of rixarch ? 13id tliey originate in the Old 
Worlxl axxd cross ov'er to tlxe Ntsw by way of the 
Uerirxg Straits region, as the Ixuzrxan raoe is ‘assumed 
to have done ? Or did they evmlv© fix-st in America 
and go west until tliey reaohx^d Asia ? He wisely 
refrains from givixag an answer at pi'€>sent, nxxtil 
^'trther research w'oi'k has been xxndertaken in con- 
nexion with this absorbini^ problem. Ho refers to 
a hint, from the distribution map of the finds of 
xiodwood fossils, of a possible third alternative. These 
finds are spotted away up in the Arctic x in £lpits- 
bergen, on the west coast of Ox'eenland, on the waste 
tundras of noerthexm Oanada, and one find far up 
an^ngst i?hose desolate islands north of JBaffin 





T TIRE 


ijt»€?cl t>c> ’vi’^ln.enTi lx«=^ t-xu'^noci liiis £a,>oo 

t-oww-rci^ -t-liLO tiliorx xinoonqiiox*t^cj l^olo- O^olo^ieit>» l:E»a.vc» 
tsvicl€5iiO€» tlTtfitt- ttie>K€?» io>" orioo Viaxl ■t.c3m]p€>**«,t>e* 

olimebtoM, ■wit-l'i a,t:. •t/irariO« lr> - "broj^io oc>nLcial>ioxi.s. 

it riOt l>o tlrio xiun-hiCHL'^r o£ tlxo x-«<l'v^’-ooci« ’vv'a« 

in A lo«t f>ola«r |3ax*a,<iiae, anoA^v vmclc^r tlx€^ ^n^o^Lninja: 

^letoio»-« o£ <3rjr€?>C!snlebnci, or* ;|>oirhi«.i3« oA'on Mtxn.1^ l>orro».t.li 
ttio .Ajrotio OoocLri ? ” 

idoet. of tlno olim«<t<=^ of IV3r«,o,c?lTmT'i«. of £.1x^=5 
^rooloi^iotxl i^oriod iw olrt^itre^i - ’■pi'io T'od’wootl fo««ilM 
foxrrxd AV'or*o liko tfic^ OxrJif onxia-rr c!o»x*it t*oclAA'oo<l«, 

X’-a.ttror tlr»a»xx tbio “ " of tfro morf* ir».lo.rxd 

rrVio j>xo«e=^rjLt- < ''«.lif<>r*»Aia.irL oo«,}:st«,l for*e»Mt 
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onjoy^ei «trr e!<£iaa.fc>lo olaxxrcbto, AvitJhLOXifc fjroosatijn,^ tonci- 
■por«.-fctjLr*o«, &, x*a,tlior:' frxxx’riLid M,<>nrxosjplx.or*€?, Skrad &, r*«,irx- 
ftt-ll of from. for*ty" t-o frfty^ irx.olxe»s, di«tx*it>\jLtiod f«3kiz*l>' 
ovonl^- tliroxxptlxOTat. tiro ^oetr*. Tlxis i« ». mnoH larxildor 
olimskto tfxskrx IV4;a.n.o]xnx*i£b lxcx3 lia-d tixxrin#? fii^tox-io t.irxxo«, 
«kTxd jxjrolxwklxl V' tlxmx it Jrr£kiH Irraci sixico tfro !F*loi«tooojxo, 
or* ^Itxoirxl jxoriod- 'J^hro o>cistin^ ]IVr£k]rxo}xiiri£kTX £or*o«t» 
ooraL«i«t of Ort-kw.* rxrtt.jjlos, elriiM^ «xrxd otlrox* »x^ooic5«* fxxit 
ixotlxixi^ x*osoxTxt>lixiL^ ttxo rt^dwood for*e>«t«- 

'H^’lxii-? irxv*e>&*tig^a,tiorx Ixiexm 0|.>otxo< I xxp «, Ixxo^^t. f £k»oixx«.tixx|^ 
olx»xj»tc»x* irx forxxAor* tr*oo cii«t.x-il>xxt ion . a.rxd i*©sixlt« of 

3_>r-. C"?lxxxxio v*’!?? flirt 1x0** x*oi=»o*x»'tr AA'i 1 1 Ixo ekvi^^itod 'vritlx 
ixxtx^jro^t . 
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irxcx'oa^ixii^ intorof^t Avtiiolx jm t>oirx^ ta-lcoxx ixx 
— ^ olootx:*ioa-l _ Ixoettixx^ ixx oorxix.o :?ci orx 'W’itlx lxoa.t- 

brofiktxnoxxt of mot i« o:^orxxjxlifiod !>>’' a. jxixxri|:>ljl*^t 

i-oooiv^od from ttxo Jlxitof^rxx C’o., 183 I3road SStroot, 

Xiir-rxxirx^lxam, aw aj^oxitw fox* tl*€' J-.ootJw arxd .T^J <.>x‘tlix'ox> 
Oo., of X-*ixiladoljxlxia., ''flxx^ nt^oc'wwitv fox* 

tlxo aooxxx*ate> Ixoat tx*oatmx>rxt of c^:?cjxoxxwi vo orx^ixxoorixx.^ 
wtool jxartw iw oxxxxxlxa.wiw<?d, blio xxd va.xx tix-i^o^ of olootrio 
Ixoati xxfa? fox* tlxiw fxxxrjxowo, ooxxx'l^^J^ AA*itlx tlxo oxcaot 
ooxitrol Aivliiolx iw tlxxxw roixdorod Ixoixxi^ jxx*of>- 

idoal. 'J''h<5 wjx^oilio ad v’'xxxxt tXj^ow jxowwowwod Ixy' 
olootx'itjxxl Ixoatixx^ fox* lixxx'doixixk^ 1-oolw, tliow, and wixnilxxi* 
artiolow ax'o, ixx xrxaTX>^ oawtsw, xxn ino**oawo of lif<’» dxxo to 
Moonrixto xsoixtx’ol of tlxc* tiirK** of lioatitr^j: and of tH<** 
tom|.xoratnx*€^, r<:*< Ixiotioxx to a xxxxxxixnxxxxx of 
toolw Ixrokoxx ixx tlio l>txx*c lot* iixf? and ixx diwtox*tio*x, ax*<i 
tlio ixowwilalit^/* of tx'oat-ixxjjf tlx*-* wtox?! nndox* csoixilitionw 
*wlxiolx do xxcxt 'li^xxd to dootxx*lxxxriwatiorx. 'J’Jio ocjxxiyxrxxoxxt 
iw :flfcxx.ilxle* ixx tHt* w<*nw<’> tliat. it- ofxxx Ixtx a<ldo<l to froixx 
tixrio to tixxxo, atxd fxowwoww«.»w t lic^ A*x>t’_y mixx*kod iiidxiwtx*ial 
xx<l varxi-apfo tlxxx.t, win<*o Iitt.lx> Ixotxt *i‘WC3xx|:xtsw fx*oxxi tlxo 
fxxr*xxa.cso txxto tlxo room, t lio l*ardoni*x|^ fxlarxt oax* Ixo 
jxxxt ixx tlix-p lixxo of jxx*oci notioxx. ’ 'If'lio Av*ox*tcirx|^ ooxidi- 
tioxxw oaxx xxlwo li>o xna.ilo voi'^' xxxxiolx xxiox*o jxloawaixt tlxaxx 
iw oftcsrx tlxo cawxs^ vA'itlx otlioi* mot-lxodw of lioatixxf^c- 
lEllootx'ioal Ixoatixx^ li^mlw itwx>»lf to ac5onx*ato j> 3 .*x’oix*otri«, 
axid oftoxx antoTTxatixi, x'5onti*«*l, vv'itli tx dx^x*.ri^awo ixx tlx<> 
xvxTXOxiTXt of wkillod lalxoxjr x-oc^nirod. 


TJiow€^ advaixta^r>w xxx*o j.xoww<>wwod l->>’' JNfowwx'w. X-<oodw 
axxd ^J^ox* t lx roj X ■* w xxxxj-xarxxtnw, fxxxt aro, of oonrwo, ixxlxc^x'oxxt 
ixx olodx'ioal Jxoatixx;^ l^orxorall^^, xvlxoxx tlxo ajxjxax*atxx« iw 
wx-sll dowi^xiod , axxd xxi*o not jxowwowwod xxxxic^uol^^ !>>’' tlxo 
fxlarit ixixd<*'x* rt'V'io'w^- 

-A. jrxaxnjxliJot , xxiwo iwwixod tlxt^ l^ot^xlw arxd ITsTox'tlxx-oi > 

t/'o., dfsalixx^ Av*itlx tlio olc»otx*io f ixx*rxxxc5X5 tomjxo**ix»tJj of 
wt<=>ol, <lowc*ritx<3« tlxoir * Ixoxno ’ fixx'ixtxoo, wlxiolx iw wnitalxlx* 
for tlxo tomjxorixxj^ of lxtxx*doxx<^d wt>oo>l |.x«.T*tw. "nxc* o\it - 
staxxdixxpc foxxtixro of tlxiw ajrxjxarxxt ixw iw tlio x*o A't>»'wil>lt* 
air otix'roxxt wlxiolx iw jxawwoxi tlxi’oxxpjlx tlxo <*lx»xi**a:o <lxxrin|^ 
tlxo vrl Kill’s time* tlixxt it- iw Ixtxixx^^ lxc*at-<>< 1 'xf* t-o tlio 
t<'>xn|^>«’»x*i*x^ tox rir>**T*xxtnx*x'. 'l^'lxx'' wtool t-o l>o tri^ati**! iw 
oontairxxKl in a Ixxxwlci^t xvliicrli iw Ioaa*****!*! I ixxwidx” ix c'^'Jin- 
<lx*ioal Arfxll t-lixxt forms tlii^* ixxxxox* wxn*fxxc*o of tlxo fnrnac***- 
'X'lxx*' litxwkc^t iw ojixixi at tlif^ tofx, xt-ixii iw olowofl at tlx«' 
loAA’i^x* ond l>v' a. lic’iavA' jj:i*id. lii^slovA* tli«* Ixawkx’t. iw a 
faxx di*ivoxx aix oxtorixxxl ixiotor tliixt x'ox-xxrwow axito- 

ixxxxtioall^’', <lx*iA'ixx^? tlxo Ixc’iatotl xx ir *xl t-m*xxat-ol_v xifx tlxroitjsrh 
tlxo x?liar|^x^ ixnd doAA'-n t-lxx*oix^lx xxix arx^ixlxxx* wfiac’sc^ l>c* - 
tAA'Ooxx tlxxx l>awkot axxd tlio wtxlJ of tilt’s fixx'xnxoo, ’and 
tlxon in tlio oyxfiowitf* d ii'C’sot ioxx. J^ifst AA’-t'on t.li** inxxf'i* 
AA*ali of tiif* f Lirna-cjx^, Avlxioli c5low*^l_>' wixx*romxxlw tlxo 
Ixaslcot axxc-'l tJxx’s lxox».A»^ily iixsixlatx^d oxitor vx’xxll, iw tlxiw 
aix* w|>aoo in Ax'lxicilx tlxo Ixoxxtixxj^ ooilw xxf xxio-kc^l c*l n*oxninxx> 
’W’irx^ ax*o wit txat.x^t 1 . JK vox*.v xmifox'xn lxt’»xxti>if^ iw tsltximt^tl 
fox* tlxo motlxod, toj^otlior wit-li tlxo ixxi^xcxwwilxilit >* <»f 

oA.-ox’-lxoatixx.ig: t-lxo olxarj^o in tlxt^ Ixa-wkc^-l. 


Ttie Relat:ion.sl:i.if> of* Crot> 'Vielci and 'Weatlier. 


r IN tlxo J\>J o'TLtJhl'y W t?at.7i€sr for l?'olxi'nai*y lawt, 

IM^ossrs- «J- 15- Jfitixxcjoi* axxd W' . A- IVIatticso ^^ivo 

o: 3 caxn'|:xlos of tlxo j^raotioal ajij^lioatiox x of a nAotliod of 
slx-ovrinj^ tlxo rolatiorxslxi]p Ixotwoon tlxo yiold of a ox*ofx 
axxd vax'ioxxw xxxotooroloj^xoal faotors affootixx^ it dxxrixx^ 
its jxoriod txf ^ro^wtlx. Tlxo fi|gm*os rolato to w^licsat in 
3SFortlx II>akota and Olxio. Tlxo xxxotlxod mxx^y' Ixo do- 
eorilxod as a xrxodifioation of ordixxai'^’- jxartial oorrola- 
tioxx sixitalilo to oasow wlioro so rn aixy faotorw *xx-t» 
involved tlxat fxxll troatnxont l>y tlxo ortiinax*;^’' motlxodw 
of jxartial oorrolatioxx -vronld ixxvolvo axx ' oxcoowsix’^o 
axnovxnt of ooxxxjxntatioxx- Tlio final rowixlt ta-kow tlxo 
£omx of a rojgrossion exjxxation Ixotwoon t Ixo ^.-iold ac axxd 
a limited nxxmlxor of sxiclx 'weatlier fac?torw as ax*o fxmnd 
to Ixave si^xxificant simjxle correlation v’-itlx ir. In oaolx 
of tlxe escaxnjxles _ igivon tlxejso fxxctors coxnlxined ai’o 
eqixxivalent to a single nxeteorolo^ioal v-xx-rialxle f?ivin|g 
a corr*olation coeffioiont of 0-03 -witli 

Tlxe xnotlxod of calcnlatioix is as follo-vA'-s s 

( 1 > OoiTolation coofTlcientw are wox'kod oxxt Ixotxvoon 
eaclx Aveatlxer factor and a?- Tlxeso are lottored in 

tlxo order* of tlxoir alxsolrxte ma^rxJ.trxdo, <x fcxoing: tlio 
largest- 

<25) Tlxo jpartial cox*relatix>xx oooflxcmnt (or ‘ rnrrltijxle 
coefficient ^ as it is call*KjL Ixex'o) Ixot-vreerx « axxd az, 
elinxinating tlxcx ixifluonco of is Avorkod oixt, and 

similarly for c, d, e, etc- 

(3> JB^x-om tlxo Jxiglxost of tlxeso jxartial corx*olatioxx 
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c 0 € ^ffi ci on ts tlxo valno of cr for oaclx yotxx* iw coxxnxritod 
fronx tlxe ajxjxrojxriate rexgression ecjnation. 

<4> Tlxe quantity so olxtainod is designated xx, and 
if Avo wnjxjxowo tlxat «? is tlxo weatlioi* factor tliat xv-as 
olinxinatod ixx tlxo jxaxrtial ro^x*owwiorx oqnatioxx, tlxen 
c and « aro not corisi<lorod any fnrtlior, tlxo cyolo of 
ofxoratioixw l>ein|i 5 rojrxoatod *witlx exjj ixx jfxlaoo of a, and 
tlxe x'OTxxairxing factors fe, c, cL, oto- 

(-fx) A. frosli sot of calcnlatod valrxow of x, arrived at 
fi'oxxx exjL and anotlxor xveatlxer factor, i;^ivo tlxo valrxes 
of tlxo xxow cjxxxmtity and, *xw Ixofore^, axiotlxer 'w^'eatlier 

factor (c, say > drojis ont of tlxo cycle, loavinu Gta* fo# 
d, J', etc. 

(0> l-^ix to XX cx^ix'tairx jxoint tlxo valiro of tlxo Ixi^lxost 
jxartial coxrrolation cxxefliciont increases witlx eaclx 
ajxjxlication of tlxo jxroooss. Wlxon tlxis jxoint is roaclxod 
a jxartial i'oja;i*owsiorx equation is foirmed involvirxig tlxo 
variorxs factor-s xxsod in tlxo jxartial roj^rossion oqrxatioxxs 
for «js* otc,, arxd tlxo rorrxairxinjg factors aro 

roj ootod - 

Tlxo cooffxoiorxts forrrxd indicate tlxat alxorrt SO J>er 
oorxt o£ tlx© standard deviation of tlxo yiold is accounted 
for Ixy tlxo xveatlxor factors, vrlxiclx referred to tem.jxera- 
turo, smxslftine, rainfall, and liumidity, for tlxe jxeriod 
-A.J>**il to July in tlxe case of ^NTortlx X^akota, and late 
•A.jxril to late Sojxtemlxer for Olxio- It is evide|xt tlxat 
tlxe zxxetlxod may Ixo ajxjxlied to any variables, and 
could bo rxsod for forecasting- iS. V'- 
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I-ri:iixreirsit:3r £Lncl S<luo£i.^ionsti Int€5llisr«^»c:c5- 

OuA^:ivr»mxx>o jh:. 'X''JhLe» *»,l>«t/r«tcrfc'a o£ cii*>»«T''t.HLt.i<>ri.» ei,f3- 

|*>jrovc5ci for l,ln.e> l?*lnii.T3., £I.kx< 1 cfo^roos iia. 

<:?«.rtiJ:>riclg:o X-Jn-ivorMit-y for tiio y^&anc 27 ei.ro iix'torost.- 

if orxly for t-lno tr.hie>y^ oei>si> on f-lio ixmo tHatti i» mewfo 

of t>,hoso iiinior roi?to«/rc5lx cio(^roo» Iro onrsoxarctj^o roso«,rolx 
ebxrxon^ tino yotoxf^or p^'eLclxx«.t.o*=j of Oa,ml>ri<3[jaco auncl otlxor 
U nivor«i trios. Tlxo ooxxi|xa,ra.t.ivo eLTxstont-'ion of tr.fxo 
litoretry^ f a^oxilf-ios roxxxoaxxs mja,rl<oci exs Kxoforo. Only 

J 4 oxxt of SS do^atrooS xi\'ox*o aEi,\^'t».rclocl in fiio litorctry 
fexoxxltrios xxncl only 2 of flxoso AA^ont- to C Jetn xl>ri d^^o 
jBCr etd nart.c»iM ! Of t^lxo 4 1 wciit^ncso rlo^s^roos, li!> AArc*»ro 
afc’wa.rdod to stndozits tra.inod wlxolly o.t OeLmlxrid^o. 
Tflxo difforonoo Ixot-w^oorx diffort^xxt fcbcnltiow i« wIxoavix 
1>>^ tlio follow! nfif fifarnroK foi- tJho difToront dojxM.x*t- 

xxionts r — I^liywicis 1 O* lit^xxxaL trios t5, 13ioo lioixxisti-y G, 

f^lxysiolojory 4-, I3ot«.ny 4, History 4, wliil<^ P’ino .A^rts, 
IVIttsio, l_.,«bw, ^VTorol f^r-ioxxoo* < Jiooiacrrt-jjlxy , >/\ rolxit ootxiro, 
axnd -Aiitlxrr >£301ojE2:^' jo’o «.ll nnr«^‘^f3r«;^son t«*c I ixx tlio list- 
difforoxxoo is i*e*flootod «xlso in tlio </‘oll«^^;^ 0 ‘S : — 
'Xrixiity AA^itlx 1<>, Ei nmen nxc»l atn<i C^oins AV'itlx t> otxoli, 
ixncl SSt, Jolm’s NX'it lx T, li€*«tl t lix*. list, wlxilo TVl l*d€>no, 
I •<_*nx lArol-c^', 1 *i*t t'r lionsx* , C^\ looins’’ , JSt - C ■!txtl3<»ri»»x*''s, 

t^olAv-yn, »vnc] '■J''i*i ix i t >' Hixll 4xro »xl>s<‘nt-. Of tlxo« jari'auci n«.t<As 
«•< lntt 4 xt«’*<' 1 olsf'AV'ln'r*’' aa'I^^x t.o C. 'xn oixly for 

I »ost -|LCx-»*cl ntxt o* AA<'>rlv, 13 oatrn*- frorrx otli€»r l^'ni vox's iti<'^s 
in Hnfatlixtid, G onoli fi'otxi <^nnxx<1*x xxnci i^ootl*xn<l, 4 f r* »ixi 
Ixtdis-, 3 ***xc*l» frv»»i» tin.' I'nitod f'At **.tos a:xn<l W^'^xlos, 2 

«'*»<rlv fr^>rii ». ist I'lxl i <x mi< I Jrc'ljxntl, xxnd 1 from 

.5^<L*t:xls*n<l . 


"I’rt tst ol' tlx<* l^*n » lc< I“''ntnl litxvo 

a> l^i >oi ntfc'd Air. *'X. I >. HoI>mo»j, of tin' JZool • I>«'|>«.rt- 

xn<»‘iit- in t 1 ^n i x'r'x'si t.A* <>f ICf 1 inl>ni*jj:li, its Kit.y T-.4.xnlc.<^«t 

Ixi v«:sti^4X t or f*>T* tlio >'4'*n' I S>2H 

'^I’nio fon rt tx^nl 1 j xxntintxl i*c*^>ort of tlx<.» < J*»xrxxo#^io 
ITnittxl Jv_iiX|jrrlon» 'I'rnst C'ontxxins littlo of on tst>s<n<iiTX|y!; 
irit«*rost. '"fl'n- |>olio>' of tli** n'‘x*txst ixx i'c*sf><?*ot c»f tli<"' 
< U'ntmi l-<il>i"m*y foi* IStntloixts litxs, i is tx*xto, l>oon 
x-n4lors<5<l ^>y tin? f ><'*j>rxrtn x<*nt*x I C “oxt n ni tt-oo* otx I*xxl>lio 
.l-.il>rek.T*i^s, Ixnt so ftxt* tli<? 'X'x^onsnry Ixos not xxo-tioj >tod 
tlio li*xl>ility. tfoxiot' tlic' fntnx*<'» of tlx<^ Ot^ntral X-it>ra.T'y 
f*’*!' SStxxcix^Tx ts still 1 j«.xxj 2 ;s iix t Ixo lx 4 x.lxxxir*<». ’'f'lio x'ol notcxxxoo 
of tlxo Tx't?xxsnry is xxx>t xvitlioxxt j ixstifi<-«xt ion, for it i» 
xxxirxxittod irx tli«' ro|>ort (l>. 31 > tlixxt it is xxrxxjxossilxlo 

to «?st.ixn«,t<4 w'-lxxxt tlxo x.3vontixetl oost of its exdxYxirxistra- 
tioxx Avill l>o. Otxr owxx vio-w is tlxxxt tlxo mxxttor is ont? 
fox' tlxo ocxxxxxty x^clxicnxxt ioxx fx xxtliox'i tix?w, exml tliett tlxo 
^texto. C!Oxxtril>it ti«3ix slionJd l>c» lixxxittid to « snHsixJy to 
tlxcs x'xxilw'xxys ixx x'otxxx'n fox* x*r«lncit?< 1 x'xxtos on tlxo otxx'i'ixx-^o 
of Ixooks.*" T1 i€ 3 j|u:rowtli of tlxo Ootxtrxxl l^il>r«xry for 
i^txxdonts is sloAcv, Ixxit tlixA f*>ci>oxiditnro xxoon tlxo *■ oxxt- 
lir»r ’ ItlxrxxrixAs in fox-inor yx?etx*s is ixow Ixoaxrixx^ frxxit. 
*!l?txoy snjxjxliod dxxrixx^JC tlx<? yoctx- ll>27, 1 3€5 1 volxxmos oixt of 
1G70 doxTxa-ndoxl . 'X’liis is axxx CLst*xxxislii njofly g^ood rosxxlt, 
4R».xxd it is xxloexsxxnt to tHixrlc: tliett it liats lxox?xx x-ondomcl 
>ossxl>l€* oy tlxo ro-or^etnis«-tio*x x>f tlio sx>ooictlist 
• fc>r4Skx*ios snlxsidisod Viy tlio '3?i'xxst. In tlio rojiort for 
1026 at now' litix-etry fxolioy w/'a.s a.nxx.onnoe»d, 

wlxioli toolc tlxo forxn t*f sxxlxsidising: oox-texin nxxmioijxetl 
liJtx retrios o,ooox>ting tlxo Trust’s ooxxditioxxs. _Tlioso 
^onoretlly involvo tlxo imposition of «. Ixiglxor lilix*etry 
retto- Tf'lxo stixnxxlns of tXxo jirofforod f^retnts eti:>x>o»x.rs 
to Ixervo l>oon offootivo, for tlxo IxoroxxjBjlxs C50xnx>oto<l 
IsLoonly for tlio ^retnts, etnd grood rosnlts woro ol>tcxixiod 
os o, rosiixlt of tlxo irxxxirovod oonditions- 

X’3a,o»«: tlio XTnivorsitios 13xxroem of tlio Hritisli ISm^iro 
^v-o Jneix^'o roooiATod «t rojpox^t of tlxo iiroooodingrs of tlio 
ixnrivietl oonforonoo of tlxo ixni'vorsitios of Oroat 13ritei.in 
■and Xz'olancl, Ixold tliis yoar at X-.ivorx>ool on May 12. 
'I’lio only sxilxjocst disoxissod wrets “ Tlio csontritnxtion of 
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tlio nnivorsitios to tlio jxx'x^jxaration of toaoliors for 

tlxoir vooatioxi,” oonsidorod nndor tlxo Ixoads Wliat 

is tlxo ossoxitial sorvioo wrlxioli a xxnivox’sity oan x-oxxdox* 
to tlxo oduoation of tlxo intondinj? toaclxoi*, and "VV^lxat 
slxoxxld Ixo tlio rolatioxx of xxriivorsitios to tlxo sjiopialis<?d 
I>rofossional traininj^ of toaolxors- Tlio disoxassioxi 
rovtxalod strilcingf divorsitios of oxxixxion. Hii' Oharlos 
Itoliortson ( 0>ixrxningflxaTn ) niaixitainod tliat not xnoroly 
slxoxxld tlioro l>o ixotliiixgc vocsatioxxal wliatx>vc'r in tlio 
dogjroo oonrsos of ivoxxld-lxo toaolxors, l>nt W'liilri stxxdy- 
ixxg: for tlioix' do^x'oos tlioso as]|ilrants slionlct forg:ot 
tlix^ir ixxtontioxi tx> tiooomo tx^aolxors- JVl r. C?xxl i^or w-o 1 1 
(13xxl>lin), 0 X 1 tlix? x;ontrxiry, Ixotld tlxat tlioy slxoxxld till 
aloxxj 5 rt‘»alist* tlio Ixoax'ixx#^ of tlxo do^rxn? ooxxrso oxi tlxoir 
ftxt n_ro w^ox'l<, axxd Trof. fr^tron#:; (l-,x3ods> xxr^od tlx** 
ixxstitxxtioxx of a do^roo o^xxxrso Ixavin^ a xrxoz-o ' dofixxito 
rolatixxix to tlxo w'ox'lc of toac^lxing: tlxaix aixy at- yxrosoxxt 
|:xx*ox''idod. Afx's. J'^ixrxoxx ( A1 aiiolxostt?r ) iirojxoscid tlix' 
aliolxtioTx t>f nTtivr»rsily tx'aixxirx^ cloj.>ax'txnont s, l-^of. 

ixxxxx (l^oxxdon) t.lixxt -tJxoy slxoxxld oon6no I lx<?rxxsoli^os 
to t}x«*“ fxolxl of xxdolc'sox^n t t^clncsation ; w'lxilst Air- J^oyd 
( < > 1 asf 2 C< >"''V ) ix|>ln^]d tlxo {S<»ottisli idoal of a nni x'xxrsxty 
dx?|a:x'xxo ooxxx-so for xxvox*y toaolxox*, and sxx|^^xistod ‘‘a ro- 
t Ixinldxx#:; of oxxx* trxxixxi njs? systoxxx al«xix^ tlio linos of tlxo 
xiiodioxxl axxal«.>|rj^y Tliox’o was tv rnarlcocl oloavajtart* 
lxc’‘twot?n Xvlio s|_»oalcors w'lxtx trw'ooj^xtod axxd tlioso w'lio 
rojooto<l tills aixalo^X' l>ol wovaxi trainirifjc f<^>r tlxo xnc^clioal 
l>rof«?ssion and tt'ainxxv|a; frir toac^liingj- Ixx answ'tsr to 
C'X'it jc-sisms of tlic^ j>x‘* -si'-n t. systc^rn of trainixx^? ^x'axxts. 
f^ord l^^xxstaoc- |-*<src*>' said In' w'onld l>o ^la<i to roooivo 
fi'otn axx>~ vxi xi vox'sit _>* a <Jtxfxxiit<' Mc*li«xnxo fox* a cjlian^t^- 
ox’xxx* fronx a ;^i*txxit for* i xxtx'nx 1 iTX|j: toaolxors to soxxxotliixxgf 
ill tlio sliajxo of aix axlditxonal &4tato solxc>lai*slii}> solioxxxo. 

< 'ax*n< *^?i< * l*''onn*lation for tlix? -Adi'anx'x^xnon t of 
''l’«*aolxin>.^, w'fiic'li litxs x'x>c*t»ntly i>nl>lislit^d its tw’^onty- 
s<‘ocxnd axxnnivl x'<‘Y>oT't, tx<lniitxist.€?i*s axx x'xxdowirnon t of 
xnoi'«"* tlian tixirty million dollars. dovotoxJ xnainly to 
tlio* jiroN’- isi«.>xx of rotiring; allow'anoos axxd yxoxxsioxxs fox* 
xxxoxxil xox's of tlxo staffs of nxxi vox'si t ios and oollo|^os in 
tin* I'jxitotl iStatos and Oanaxla. Tlxo anxxxxal rojxox'ts 
x-c'“%’'i<‘w ixot. «.>xil>- llio worlc of tin? T^oxxndation, Ixvxt also 
fX'nsion svst t'^rns, iix w-'Iiixto vox* fxtvrt €>f tlxo w*orl<l, w'lxiolx 
tlii'ow li|j;lit xxfxon tlio i >i*t>l>lt?rxi of toaolxox's’ |ionsions, 
Witlx tvv'oixty yoax's of xxxcjxox'ioixoo axxd x'osoaroix to 
g:nido» t lx*?xxi and g:ix*o antlxority to tlxoir opiniorxs, tlio 
trnstoos. xvlxo ai't^ w’lxolly ojxfxosod to non-oontrilxvxtory 
sA*stoms. liavc* Ixooxx al>lo to socjvxx*«^ a fairly g^onoral 
x'ooog^xxit ion of a f>rinc*i|.xlo wlixoli is of gx*oat irriyxortanoo 

to tlio otmst:'* of a<;ad€3xnio froodonx tlxo jxrincijilo. 

ixaxxxoly, tlxat t.lio a<5<*nrrxnlatioix ax*isxng from tlxo Joint, 
jxaymx'.nts of tlxo oollo^^o axxd tlxo toaoTior is not lialxlo 
to f oi'foi tnx*«' orx xxxigcx'atioix to anotlxor oollo^o or on 
disooixt inning oollogfo -wox'lc altog^otlior. X>xxringf tlxo 
yoai* xxndox* ro viow, tlxo UTixi vorsity of -Ail>oz*ta in 
t/axxada w^as *xdrrxitt-od to tlxo list of institxxtioxxs 

assocsiatod writlx tlxo foxxrxdation “ in x'ooognition of 

its ronxarlcal>lo dovolojixnont axxd xxnxisvxal jxx'omiso.’ * 
Tlxo T’oxxixdatioix iixtorosts itsolf not only in oviostiorxs 
oonnootod w^itlx ^^.xoxxsioxxs, Ixixt also w-itlx f n ndaxnoxxt al 
od xxoatioxxal f-xi-olxloms, and osjiooially <4xxostioxxs oorx- 
<?orxxixxg: jxrofossional odixoation. Xts jxxxlxlioations 

dxxrixigr tlxo yoax* ixxoindod a hxxxllotin, tlxo rosxilt of a 
Ixvo-yoars’ study irx oloso oo-ojxoration witli tlxo y>x*o- 
fossional assooiatioxxs oorxoornod, on doxxtal oduoation 
irx tlxo XJxxitod Statos arxd CJanada. Ooxnmontinig on 
tlxis and on tlxo unsatisfactory x*olations Ixotwroon tlxo 
modioal and dontal soliools, tlxo former Ixolittliix^ tlio 
offorts of tlxo lattor, axxd tlxo dontal stndonts roooxving? 
inadoc|xxato instruction in ox'al xnodicino, tlxo x*o]por5 
says tlxat in tlxo xnodical as in tlxo dorxtal cxxxrricxxlrmx 
tlioro is xxood for a roadj vxstrrxont of modioal toaclxin^ 
in tlxo dirootion of jE^roator sirnjxlioity and a more* 
diroot contact for tlxo modioal stxxdorxt witlx tlxo 
Ixosjxital axxd writlx tlxo ]pationt. 
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JL,a:m3vi:as Sxj3?^i:>a^. C>AJt«,x^A3srx> Sxjjsrj^A^r. Jrx 

-t.Hi« is a, STJuvival of a. f>a^ariL fos-fcival io Ixoxxoox of tiHo 
oaxflx o.l:>oot, fo yiol <3 r.^x> ifs fxxxifs. fam^ox foc^ds 

liiM faioily 00. t>Tio iix*st frxxiiis. >J^o f^o-fcairoos xrxa\r la& 
<Axx^ >>ofojro -fcliijs <ia>^ and ^00 dowor or froif f>laoo<l 0x1 
fixes alfar. ’X’Jxo clay- -was aino •iovofotl fo soloxmx x'ifos 

ixx ixoiioiar of flxo cloaci. j^arlaxxcl was elooorafod ffxo 

t>ofox*o wifix ooloux'ewl rii^ixoiis. J<;arl>^ ixx tixo 
Txxorrxiixg xrxaicfoixs ^afixorod flowoi-s fo de»oc*r*afo fHo 
#2Cai'laxxcl, ixxil:. 1x0 xaari'ioci 'worxxaxx xxxiji^lxt oitfior f^atixor 
flowers or foxxolx fixe f^arlarxcl lost if slxotilci wiflxei- arxd 
l->rLxx#x ill Ixjolc- Tlio 1 n'oeessi on fo fixe olmi'olxy'ax'cl xjras 
Ixetxtled Ixy tlie finest, yoxiix^j; nxxxxx of fixe %Tilla^e, -wlxo 
Vxore file ^*xx*laxxd. If axx^^ of flio xxjxjxles ’W'lxieli Ixunp: 
on fixe ^xxx*laxxd fell -w^Hile flxe^^- -were oxi fixe w'a>»- fo fixe 
t'iiox'clx^S-'^a-x'cl , if jxortexxcled j>r<iSfxex'if 3-!^ and loxx^ life fox' 
fixe Ixeax'cxr- J^xif if axr a|>j>le fell affex' fixe jrarlarxci lxa<l 
IxexMx Ixixng^ iif> in or n<*ai' t |je elnn-eli x'ax** I if l>x*oxi^lif. 

l»a<l Inc-k fo all xa-'Iio w’t^'re tlaxxc-in^ al fixe tixxxe. 

Axx^nst xs- 

Ixi file H i^lilaiids of fc 5 cr<xf lan<l flj<> w^Vssnrxxf >f ioxx of fixe 
V^ix'^iix lVIar>^ rnax’lcs fixe xxxiciclie of aixfuxxxn 5 it is 

Icxio'wrx as ffix^ t^f . IVlary, and is Ixx^ld ixx even ^rexxtor 

ve>ixex'atioxi flxaxx fixe JL<iffle JSf. Max*>- of Sf>x*ixi|^. It 
also marl«^s flie Ixeijxld of Ixarvesf, foi‘, as fixe |.>oT>vxl»xr 
saxixxj^ lias it, if is fli*’. t ixtie^ of - " Ilaxwest, slieaf atxd 
k>in<lin^, and xrien w'ifli flic-xii* c*oafs 

Irx Xx’elaxxci fixe .lA-ssinxi ion of flit* V’^ix'^xrixx vi*as oxie 

of flxo ;^x*etxf festix^als of tl>e >^oa.i* xxxkI xvas oixsex'ved 
froxn a x'esxxxofe axit if ^uif Vf was xnen <- ioxxxMi Ixy 

vl? 2 n^ns in Ixis eoxxxj >i laf jt>n of tile's I I'isli t^aints at fixe 
fc>Oj2:inixinf5 of tlie ix infix cs^nf n r;v^. A. <*xn*ions an<i 
olxscxxrxx ixofo to flie ]:>assa^o i>oinfs to &, tradifioxi ot lxer 
fixan f ixaf of tlio Olmrelx . ‘'"Max’y is ealle<l * IVIoi lier of 
!IVIcxxln.xain,* I>eeaiis<^ ]Ml<elmaixx wxxs Ixei- doetox*, or 
Ixeoaxxso sVic? was ]M 0(.*^li'nain’s sister." .t\.|»ain if may Ixe 
xiofe<l *x retnax'lealde assoeiafion of a male c;lxtxx'a<*lc'‘r 
W'ifli fJxe Virgin. 

L.iadyday ixx 11 ary^^S'^t^ ' >« in Ii*elan<l flie tixne of 
fmiffnlness. A.xi aneiexxf I rxsli i^xxafx'aixx x'efc»i*s to *■ t lie 

a|t>j:>lo soft and yollf^w,’ ‘ flie Ixox'ry Ixlaolc on fixe 

f>ranoti,’ axxd ‘ fixe Ixello'wixx^ of <*ows and ealvew.’ 

ixil^^inxag:es fo wlxic-li t lie xnxnit'* of fiafroix w-as 
priven were nxnxxox-oxxs 0x1 flxis day, axixi tlio wx^lls dedi- 
eatorl fo fixe Vix'gcixi wore nxany. ^f .A.g?a«IIxa, xxear 
^-"'l<>.yt^«'* ^'5*- ^'Orlc, flic* jxeojile assenilxled to fiex-foi-m 

flxeir sta.tioxis axxd ^xx’ay" ixx tlixj? xnifldle of a nxax*slxy 
tielfj. A solitary free xxear flie well was eovex'exl withi 
1>ieces of eloflx tied fo flie free I>^^ flie jxi i^x'ixxxs x?v’'lxo 
liaxl Ixexiefifod l>y flx«’> W'attxrs- fixe faxniJiai' form ixj 
•W'^lxieix flxx^ jxa^axx offering or saei'itiec* survives, txsjxeei- 
xxlly at Iioly wells. fixitron at Onx- l^axly's W'ell at 

liallyla^a was, Ixy tlits inOnexioe of l.lie xjlei'^y, eonverfx^xi 
ini o a x-at tle-fxxir. 


Axxgust ^4-. 

!'>'r. 13 Aa*moi.,07vi 1^2 II>av.- 


lly txix aneient enst.oxxx 


4>f < •T*«>yltxn<l Alxlxt^y, Ixt-tJe Icnives w'x^rc' «-i v-en fo all 

ecmix'X's on «f- I 3 ax-f Ixoltxnxew ’s Oay. In tlie nortli of 
li-iij^lan<l if w'as oxxe of the da.y.s 0x1 w liieli I'lislx-hearixio: 
took |>lac*x'.. At. llorrin^^rfon, in Id* leolnshire, a ntnrxher of 
xxiaidcms went in i>rox-.essioxx fo a x^hajxel, w-here fhev 
strewed fixe fleox- with rn sixes axxd flxx«x werxf fo a 
koowxi as fh<. ' olay-^xxrths,’ wlxere 
followc^l Ixy mest of fixe in f xahif anf s and 
fixe <^l^y sixexxf ni wrxjsflxxi^ and ofixer af Ixlefio Mfiorfs- 
Xxx .K.xx^lan<l, !?>f , liarf Ixolt >mow is rxerixapa mosf nofed 
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for fixe fair helxl fox* ovex* sevexx. oenfrtriee af fc3mif Ixfield, 
X^ondorx, onfil ifs aholif ion in M.H&&. If is said fo have 
t>«xen eonsfifnfed in 1133 hy Henry I. aa a jcfranf fo 
fixe xxxoxxls: Itahere, who had heexx his jesfef, and ha<l 
fonnded fho I*riory of f3f . I3arfholoarne'W- If fherofore 
viras oriji^ixxally closely assoc iafed wifh fhe Ohvirch and 

■was fhe occasion of flie ^iresexxf af ioxx of jxlays 

xnysfei'ies, rnix-aoles, axxd nxoralities. If is fo he nofed,, 
Ixow't^ver, that t-x-a<l ifixxxxtxl ly fhe tirsf jxroceedLxx^afs of 
fixe fair affer it. lia-d heen oyxentxd hy fixe hox*d IVIayor 
of JL.ondon coxxsisfed of wrestling mafehes- Affer they 
wc^re ovex*, x*al>hits 'wxa-e let loose to Ixo ch*xsod hy flxo 
htfiys- 8ixxxilax* atlxle’»t.ie s^^ox'ts, axxd esfxecially wresflin^ar 
rnafe-lix^s, arcs flie cl xa-x*aef erisf ic feafxxx’e of the X^ammas 
xx-xxd otlxex* eeleliratioixs, e«yxe«;i*dly of fhe 

t radifioiixxl fy^xe, of w'lxielx some xxix<| ixesf ioxxahly la^o 
ha<*lc fo I xxx^aix times. "I'lxe monastic* cl lax'xxet er of tlxe 
fair snrvived ixx flic^ ciialoc*t*ioal a.nd ^ranxnxatical 
disfXLXfatioi ts hetw'ec^n tlic^ hoys of tlxe J^oxxdoix schools 
xvlxic^h tool«. jxlaec* iti the j>x*ioi*y «.s reeox-<led h>* fr^fo'w, 
IVfany x*eciox*ds, hesid«-s fhe famons * I3ar< Iiolonxcwv 
Jb'air ' of Hexx doxisoix, l>ear wifxxess t.o flic'* de^ei xerafxoxx 
of tlxe faix* into a j,c*e "whic^lx led tex its x'es tricticxxx 

tc* fhe ori|xinal limit- of fliree day.s, axxd its lixxxx-l 

aholit-ion. < *ases of dis|.>ntc' over dx'*hts and c*oixt.rxxct s 
atxd offoTXC'Cvs sixcli as " ' slatxdc^t* of ^oods," xvlxic^lx ixx 
fhe ordinai’y course w'onld Ixxxve hc*OTX x*ef c*rre< 1 fo fixe* 
jnrisdief icxxx of tlics Ixxxx-, xvc^x’c set-tlcMl w’'itliitx tlxe fair l>y 
"" the tVini't of l*ic*|.>ow'd<‘i*s ” Ixeld wdtliiix tlie jiriox'y, 
and coxTXi >ose< I of a jury of fradot's forrxxed 0 x 1 tlxe; sjxot , 
and the fxx'ioi* as jxx-esiilc'xxt . 8ixxxilxtr ixxdc*} xeiidencxe < if 
j nrisdic'f ion witlxixi tlie fxxii* xs recorded in otlxer easels. 
'I'lxis is not exxt.irely a fxi-i v*il*'^jBce. arisiix;ar out of fixe 
ecr*1<>*sxast i<*a f ori>,^Ln of tlxe; fail* €>r its loc*ati<iri on ox* 
w'it hin the l><>nn«ls of «*lxnroli ixrojxc'X'fy many fairs 
W'c'relic'ld ixi <* h xxrc'li yax*ds — - l>i 1 1 is to l>e retj:ax*dc’«d rat Ixc'x* 
*xs alexn fo the xxc^n t x'alxf y c>f tlx**- maricefs < *f |>rxini^ive 
l»eoj>Jes. A\’'lxei'*>* tlie trading is a hy-|>rodn<*f of a 

reliji^ions feast, t Ixc' a.|>jxeal to arxns xdii<‘li in t-fxe 

ordixxxxry <*onrse -woiild settle xx disiaxte iMifw'exax 

nxenxhers of diffei*exxt t.i’ihcs is falxoo, and t lic^ sacr<»d 
ctlxarac-ter of the oc*casion |f»lac*cs it ontsiclt* tlie txsnal 

j ni-isdicf ion , Ixx Ireland, wlxex'c^ fhe ^rcaf national 

an<l ^xrovdncial Clarncs, snoh as the T'ailltean frames 
revivc^d ixx 1034, loxx^ antedate tlxe'? int i-odti<*t icxxx of 
C^lxi'istiaixx f y , e^al>ox'txf€^ jxrec^txnt- xox xs w-eT-e talct^n fixaf 
fho saoi*ed jx^.acc^ of the tiarnexs slxcxnld nc»f l>c^ < I ist ix x'lxTd - 

8*r. Oi_Ti:OJ>j. A. saint of J>J . Jb^'ratxc'^e, w-lio xxftairxed 

liigcli ofIxc*<^ nndei' (^Joflxaire xmd I>ajjjol>OT*t 1. atxd 
heoanxo ax'clil>xslio| x of ^N'omxancly, flxc' ant hoi* of xnatxy 
mii*xxcles. Mis shx'inc'J af Monerx w'xxs sanctnax*y arx«l 
on one day in ea<*.Ix yeax* it- |xrocnred fixe j'xarcloxx of 
oTxe cr*tnxixxal comlenxned to dexxtlx in the ] >x*isons of 
fhe city, I'lxe erixnxnal tc»xxc;Ixed tlxe slix'ine arxxd liis 
jxxxxdoxx w'as ix»x mediate. 

>V.vig:-uxst 525- 

8t. IVlAKX-atT aA, TMoxlj itu*- oa JMcxtrav.- -The saint 
w’hose feast day ixx the ecdesiast-ical calendar falls oxx 
Afxril 31 8f. IVIaelx'ixlxins, ISTAT-TTaJK, jfXi'iril 14, jp. OOS > 

ixx 8cot land xvas f X'adif ioxxally assijjprxed a feast- day cxn 
Anjarnst 3C>. Me has sn|>x>rseded a deify whose cnlt 
onc*o ex:t.exxde->d ovex* a wide' ax’oa in the nortlx of 53oof- 
Ixxrid and cnlnximxted in a ^^-rc^af festival ixx jVn^nsf- Hofh 
fitnal and belief helon^^:in^ to fhe earlier w^orwhijp lon^^ 
snrvdvod in assoc*-iaf ion -with fixe sainf* l> 0 ’wxx fc:> 
A.n. lflT8 hxxlls were sacrificed on this day 0 x 3 fhe 
islaxxd of Ixxis IMaree, and xnillcL tvaa ^xottred orx hiile as 
an offering. Ixx flie sevexrifeenf h oerxfuLry it is reoordeci 
fhaf certain jxersoxxs were indifed for eacsrifxcitt^ a h»tll 
on fhe islaxxd of H-vxfus or £11 Ian IWConry for fhe 

recovery of a woman from illnec»e« UHaelrttha was 
frecjxxenf ly called fhe Ood Mlonry hy fhe .jpeoi>le of fli^e 
area of which he w^as 'pafron. 
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I*}iiioso{>l:iica.l Andl X-iterairy Society, Jiaiio lO. - 

Eveles : A tronaiox^ ixiapTi-xot-oranot-fsir. ^ now iri»t>rx:mcie>Tnifc 
la-l>oi*a,t.oji’*y vjmo l>£fc54e<l on t.lio 3.:>r'irxoi^lo tlioffc tilao 
csonijlo x'oc^vtirfxl t-<.> tiolti «, o£ ^nomont- Tldf «,-t 

«3i,ixjjri<^jj5* t-o 4EX fitiltl IJ. ini ili/" !IVf txgixotio fox*oos 

OiX’O i:*omovocl by I np:jxinftt tiio t.oi’wion in et 

jr>lio*=;i >HoT' broixict^ >oi-t in^ *“ noo<ilo.’ All 

Cbo nj^naiJy f >c?T-fc>T-n:»ocI wit.li bot>li t.l»o 

emotion jRiml v'il>r‘«.t it>ii »no.|nciiot.ojtjnot.ox*fi4 m«.y bo jiiox*- 
■foi-Tixo^l witb tliiw intst.i-nioo3it,.— F. A, bon^ : OSToto on 
tJjo boliti'N’^ioiii' ot* M. nt^on -t i il * n«i<Jc;i* liojxvy < 3 ij-tc‘-ln».x*^ei. 

fx Tjf'on (' iin 'y luirayi in }>a.mll<5l w'il-b 

tJio <*oilx of fin K^t , tlm cliwol i t l»T'«>»-*^b 

l«n»|> on l>i'Ofil-cin,^2C tlio om'i-ont- r>f brij^lit- blni.‘-tki- 

violi't o<»l<>ni* int-itomi of n»sniil ^>inl<. >^low, nml in- 

<.*lifclo<l t 4 >»' moi't^ f n c'>oi,n iit lii t io* i of ont*- 

A.~oltn^^o tlnriii^ tlii^ 4 i ii^c>b«.r^c- >;bo%v« tlwft iit. tli<- 
f-onirjf lot »<i •otni'-nl. *1 of v''<'i'n I nixi | 

wbib^ t b«‘ x'oltn^t' fnll.-^ iTm*-b 1 <>’VV 4 ‘ 3 ' t boTx t lio n«nfil 
1314*1 i 4 >n W- Slioppee : On 1 I i<> |>o> 4 Mibility 

ri n^jc-i'liii iiA x'xxb'nt'^' l.mi t < >n n hxkI «_>f «. tyiii** of 

1 « If >bi In - f lyi 1 1*4 1 t <» nt < > tn<' i'i>tn 1 m » >i l« t<> 

Nl of^x-woin I'o-tn'i'm \f 'i 1 1 - o : I*iii«- 

<‘oli<f 4.^ If '<-1 i*< »n < J >1 lift*! »if»n t i*n «'>: j ion of 

1 ri t I'lmit >lf%< * » i Isi I' t fill I -f f< >1*3 nil t i4■»n^A. A. < I if-^4 'n}-4..-;i< >n 
find »« n lit t4;»n>j itx'ii >x-t'4 *l«i t ion <>f x^iirion^ 1 n t f m n4>l«».- 

i-nlm- 1 I'll tii-tfor jrniit i<3Ti~i «>n t-fn' of tii.ijr<>in«*i*if 

di m itjr4-' . t< *i'»i I 1 1 »* '4*1 »»i n i^i 1 1 | >f t >| >oi?;€*< 1 if- 

fciii t i.'-ifm* t < ii'y i'-'n: j »I*iniit ion of nmn^" l<novv'n <*>»Mn>j:oi-t, 

mill v\’lj4'r*.3 tl i fjri*n o4*<‘vn* 1 t b<*4>fy sincl fnot, 

^ fc'H » t ion 4:*< >n til'll li-i 1 lii’^ t bi'oi'ot ii-til |_»f 43« li«* t ion . 

Jobrison imil A.. Worma.Jl : 1 *<>t*i.'-fisi n n 1 tbiofynn- 

aitei iin<l 1 bo i tin ^<t iit it.* notion of wnli-v'*! tint I fifnnt.- 
<J i iiJst . I *4 3 1 ti m 1 1 t b it.>4 *>'ti n « t o ojcoft.-t m» ii<*t i v^nt injjc 

inf In I'll 4 'f* t>n t bo < t:it,i4‘i m*ti*>n of IniiYiiin Mtilix’^ti. tniii 

tlii.-4 offtJc'f IK Kifjffi i tie'll n t , I'Oi'n vvit b 001 ii'c**! 1 1 fill ioiiK of 
tbe* KiiJt 'vx liioli intiy l>i'' in** 'KO-n t. in tlio Kiiliv'ti.. 'H'lio 
t bioi'i^-iiniii^ o fif ifK'ni'is t.o ti<*o€^l<'x'ivt <> tlio tifKt Kttijjre^K only 
in tbi' 1*\-* 1 1'ol^'KiK 4:>i‘ Mt*ir*oli, mi<t tli** I'fito 4>f f oji'inii t i4L>n 

c*f b K* i n ir i,-% not iniifl^ioilly inc-i’i^iiKcxcl . '^X'bo 

Kt inin lilt i n^ ofYi'i't* 4>f tliiK Kiilt/ on t lio- ^4f:*x'ni in fit-ion of 
1 lot iit f>oK tine.l l>fvi*l<\v ij*^ cliKi*nKKOil in x'i''liit.ion t-o it-K 
mHii4-ii<-o 4>n < i iiiKt lit ii'T motion.- R. O. S- Mtadson imel 
F. W. Ande rson ; On tlm l.-o*v\'oi' C'm* I >onif oi*on« 

<*ofn.lK. fjTon. ol kji. n. 'I'lio ^oniiK 

11 nionibof c_>f t lio O liKio| >liy I Ji <liO, jk olim'- 
w-otoriKi'* I by ti Koli^? oont r* fil 04.>linxm Imilt. of nxx n>cicil 
r4>el Knr’fonnelocl l»y t-ixbnJixr t IiioVxc'nin^JC. Jtl 
J'ciriln.TT^ tlio only K|>ooi<5K yot- iloKox'ibtM.! , Ik n.xnxar'lcfiblo 

in t'kmt it |>okko«wok «• iliKtinot. ^oi'ont io in wbxoii 

tlioT*o IK xio crolninollii, tmd t liox-ofoi’o Kininlfiti^K OVff#- 


Xn miiiition, iloelifTmontint-ion Ik «■ ooixiinon 
oooiii'foni'o in tbiK Ki>oo.iivK. C^'i^ftnin xioxv nnrl nn- 
cloKOfi boi I Kt.x*not in*OK nfo moo;^niK4;^ei in tXio ofiliotiio 
of * b« <»or*«llit.o, n.ntl <xr-o «.t.tfi bnXod t-o on-lioixlnx* 
jKoxxix nett ion- 'IPlio i^>ro1 ot liooix ixnci jxiix't. of tXio bro^itiio 

«t.rixotnx*o iiro bnilr. *wbili' t^lxo yoxinjar oora,llitc> is still 
4 it-t-i3ic*lxoci to tilo jfmront ixxcli vi4lna.I, a-md x'oniOi.in fcb*3x*o 

iifXor soiL>fix*fi.t ion of t^lm yonnp: foT*tn. X-oirna. X. Scott 

«xnd Ad«L B- 'WKit worth : A Ktriac-tvira-l i^ocnlia.X'ity of 
tXio oxcodorxniK of tXio root of Xxx -t-bo 

root, of tbo b^-jnodorxnn.! oolls ciovoloi> & 

oonvoac bixxid of tliiohonini^, w’liicb rnns rotxrxd ei^b 
ooll oxi tlio r«MXi«.l «ixici trsnsvorso w*n.lls- xnettxxrity, 

tlio b«x.rx<X£» csoxisist of li#?nifiorl collnloso, wntb tra.4:>os of 
stlioo., arxei »>xow obaraofcorist io oi>t xoal :j>roy>ortio». 


stlioa, arxei »bow obaraofcorist 10 ofilxoal , X>r<^>ortio», 
wbiob. <li»aj>i>oar on tr 4 e>at rnont. 

. 'W'* Oarstan^ axxtX Marfic^J^y tbo asyro- 

“a *.bo ondostvlo in 
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TPbo antbors dosoribo from sootiojris tbo 
strixctxxre cif tbo 4:?losefd ondostylo of OjycZo*raZj/:><x, Cor . 

confirm tbo abHOn4L'o of t.bo left xnar^^inal baxid, 
^nd oonfirm it as duo to tbo dovt^sloiimon t of an intisr- 
lodcixif^ xnodianism by ’wbit^b tlio 43^ndoKtylo is bmily 
olos43d as a tnbo- ’X’bc? misKiii>^ band, bowovor, is 
l>i*osont at botb oxctromiticK w-it li normal reflations. 
'X'iio C3n<le-»Kty lo i>okkoskos a iiosl.e>rior ^row'irijg^ l>oint 
( of- lar v-al tc*uy't^^ > . 

X^AaxK. 

,A.caeiemy of Sciences, «Xtm<=» i?/*- - Gabriel Bertraml 

and Georgies N^itacbergr ; *x -C i 1 no4 >boj >tn J it o. "^Pbis tvlooliol 
IK obtainod l>y tbo notion of rodn<*in>^ iijarcnts on 
ct -^Inooboj itnloso, Xt lias tbo comiiosition f an* I 

is stt'on^i^ly I vorot.atox*y . X>4L'-tails of t.lio olimnioal 
anil i»liysical j>roi>m*t.i4.>s aro von. — — X - Constantin ; 

JNS’otc's of Al|3ino Tf latlioloj^y . S^tnily of a iiarasito e*f 

J*i<'C‘Cz 4^.jtyf'cls<r.. '■Pbi’j att.a43ic on tlii'* tx^oc* is mox-t» sorions 
tbo jjrroator tlio lioi^bf. aliovo soa-lc^v^^ol . —A- Calmette, 

J. Valtis, an*X A. X-acomme i ISiow’ 03ci>o3*imont al 
i*OK4>»ar<*boK on tlio 1 1 1 box-enlons nil ravirns. X^i-oeifs of 
t.lio oxiistone*** 4->f t-nbox’o'nloixs infi»otion in infants of 
tnboronlar nxotlioi's. A. c list i nctioxx is tiraw'ii br^t.w'4r?on 
1 1*114.* bacillar Iii^rmlity, roKnltin)^^ fx*om tbo dir4?K*t ti'ans- 
mission of tlio normal forms of tbo XCoob bacillns, 
vv^liidi is rare', and info<*tion ^ »y tbo ultra. v-irns, 'wliidi 
is A^i'ry fi’i^nnoiit, anil w'liiob doc'.s not af>x>oar to iiavo 
jjrt'tiv'e* <'ons<*4 1 ne'nor^s for tlio lioaltli of tbo infant x**’*^” 
x'lclc'ti 1 be* i*islc of x'oinfoction is r49xnov^od. X?x' 0 - 
1 >byla<*ti*' n'»4.'asni*os snitaX>Io for tlio latter tyx>e of 
infoc'l ion aro snjj^^jr*'*J»tt'< 1 . — Andrd Blondel : 'IPlii* yiold 

of translnc*i<i * 1 iff nsiii*j^ j^lobos and tbi" j>x*nxoi|>lo of tbo 

4'onst^i’v at ioTi of 1 bo Inminoiis lln>i:. B- I-Xelbronrxer : 

'"Pb*^ 4 li'viat i* >ns from tlio A.^'ortioal ixi Oxix'sioa.— — G. 

Friedel : Koinax*ls,.s on a xni»moir of W. <jr- IXnrgrox'S on 

niiia>i:ial c^rystals yioswossinj^ rotatory iiow^-or. Bdmxxnd 

Wilson -was oli*<»tod a P'oi*c'if3^n A.ssoc*iato in tlio 
of tbo lat o AX. l-.oi*4'ntvi : is*r4§d^ric Swarts 'W'as olc^otod 

t *<jrros| londant foi* tlio Ko<*tion of oliomistry. 

Coenen : XKe>tb4i5rnial snrfaot^s. G- Vranceanix : Tbo 

abs4>bxto diffi^ront ial oalenins f>f **onjjmon43os. Alfred 

Bosenblatt t *'J"'lio cjonditions of nxxi4:iity of a solntion 
of ordinary di lYt'rontial oc'inalions. — —AAiecislas Bier— 

naclci : JSnitos of liolomox*| tli fnne*tions- V. A- 

ICostitzin r -rVn i n t i'*|jri'o-difYt*i'ont ial c^exnation. Raphael 

Salem : ’'Plio e lot <*ri ninivt i*3n of tlio or<lox* of mai^nitndo 

at t Iio ox'i^in of oox'tain t r ifj;* »n4>Tnot rioal sorii?s, Andre 

Roussel : -A x -eliffox'oiit iai of a fniiotion. 

Aleicandre Gbilc.a : ’'I'bo sc^naro fnnc*ti43ns oax^ablo of 

summation alon^ tbo contours of tlic'ir domainw of 
liolomorx>liifc?m - — B. Tambs I-ycbe ; Tbo oon'V'43rg^onoo 

of tlio sox'ios I 1^’’- Nilcola Obrecblcoff t Tlio sum- 

} r—'oL r_J 

I xnation of Ta,y lead’s sorios on tbo oonttair of tlio x>olyx 5 on 

j of sumrnaliility by tbo motliod of JVX. lioi'ol. Georgies 

Valiron : A. x?^on4r'ralisat ion of a tlie^orom of IVX. X.,<andan. 

B. Cartan z C^losoil XXiomann sj>a.c*os admitting a 

transitiv'o oontixnxod |urx*oux' <iiKX>lnoomoxxts- -X - 

XXaas r Tbo 4c^alonla.tion of oortain olastio deformations, 

’W'itli ax“*X*lioation to tlio inortia of sx>irals- 

Baurand : Tbo 4 : lotomii nation of tXio xiroixlo of a 
oii'oulax* veavo of sxxiaXl amx“>litndo at tlio surface of a 

liqfuid. Idnxe- E- Cbandon : ‘X’bo variation of tlio 

Jatitixdo of tlio X^aris Olisorvatory . — -A. X>anjon s TXxe 
Xxbotomotrio study of Al#3!:ol w^itb tbo visual oat*s-oyo 
X>botomotox'- 'iriio results of tbo oX>»ox*vatioxxs* ar45i 
sbow-xx ^rai3liio.ally-— B, I-ejay ; A xnotbod of rooordin^S 
tbo oscillations of a froo yxondixlnm and its ax>l>lioatxoxxs 
to xxioasnroxnoxxts of ^x'avity, , A modifloatioxr of a 
motbod mabinx? i-iso of XXorts&ian vravos doserxiood 
in a x»rovioxxs comxnxxnioation, Witlx xibotoxgraxxtxio 
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osoilJc>^r*»,jL>ias it is i->ossil:>i<^ to x'OAd tiio x-ooord to 0-000 Jl 
soooTicl. - INAarcel Olnopijci r jA. no"w xjniot,lTioci itotr moctsvii*- 
tl»o toxjrii^oi-atoi'o ot » Tlio ractdiriL^s of a, 

oi* **, til oimol 0 - 000 j>lo j^Xaood in a ^ets ixx 
j'riotioxi aro ixot oacaot o'win^ to tiio T-a-diatioxx fx'oxrx tlxo 
s'3ri*oxxnciixxj^ xvaXls, tlxo rostiltixxg^ ori*or V>oix\^ oorxsidox-- 
lii^lx te>Txxixox-atxxT*o« , 'X'txo ino tlx od -px-oj^osod is 

l>asod tlxo 1 cixoa;vxx xrolatioix. Ixotxvcaorx tlxo •woijaclxt oi: 

^as "vvlxi oil passos^ tlix-oiiglx Q.ri ox-itioo in a tlxixx 'v^rall, tlxo 
soctioxx ot tlixx ox-ifxoo, tlio difToxroxxoo o+' px-ossxxro on tlio 
t’W'o sidos of tlio •virall, and tlxo toxxipox’atxn-o. Aj^l otxt- 
liiio is givon of tlio a^>plioation of tlxis apparattxs to tlio 
dotox-rninatioix of tlxo sp^^oifio iie»at of i^asos at lii|:?li 

tonxpoTOtnx-os. iE^Tnxxxaxxuel i:>xxt>ois t T['*lio Volta oifoot. 

iTroxn tlxo oxcx^C">x*imonts de>sci*ilxo<l it is coxxoln<lod tlxat 
wator* vaixoxii' j>Jays ».n impox-taixt part in tlxo Volta 
^ - r>amre t fStwly of tlio soeoiiciax*y x-adiations 
obsorvod in tlio rnolt^onlar diffixsioxi of lifdit liy fin ids 
Ctlxo IX-aman offesot).— —A.. Blanc i 'flio plxoto-oloc-tric*. 
onri'ont as a fn.no t ion of tlxo fxol<l in aix* at ordiniir>r 

l^'*’*^*^*^i**'€? . C- Clxanxi^ z 'Tlxt's plioixonxxinorx of 

of atoms fox* onxaTxat-ions an<l fox- mixctm-os 
of x-a<fiooIoTnorits. TTIxo c'ixn.anatxoxis of tlio x*a<Jio- 
oloxnonts ^a^ivoxx ont f o tlic" xiix* oi- dissolvc'sd in xxxoi-onx-y 
jDfx-onps of atoms. Wxtli miictnros of ra<lio- 
oloxnoixts liotOT-o^otxoons ^^i*on|:>s ai-o fox-mod to a oortaixx 
€53ctoxita lint at thx^ samo i imo tin^ro aro ^I'oixjxs fox:xrixod 

bjy- xnombox'S of tlio same" fariiil;V’". A. Tian ; A. r*oaotion 

ot donlilo dooonxLX>osi tion Ixotw^^ooix salino vaixonx-s z 

f^anxoM i>ro<lnood -witli |a:asoons s»xlts. Bcnc Wnrmsejr 

and Jean Oeloso z mxo limitiiif^ jjotoni ial of soltxtions 

of ^?lnoidos_. Axit>d an<l Bonreuel z '"rbo passa^o of 

aoid^ t.o alaiiino. A. xnixctnr-o of ;j>yx*nx,-io aoid 
and xxnxmonia.* in pi-osexxoo of colloidal pal Ixxclinxix 
stabilisocl sfax-esli, oixsox-lxs iiyeli-ojt^on 'v'or^r slo'wly i 

^‘oniplotiop of tii<5 i-oaotioxx i-oc| nix-os coixtinneaxs 
slial«:xrx| 2 : fox- sixe days- t*nx-o alatiiria -vras oxetx-aotod 

from tl»o pro<Jnot of tlio roaotion. E. Tassilly, A. 

Belot» and M- I>escoxnt>cs x Tlx© ns© of sol tel oanstio 
allcali©s for tlx© sai*onificatioTi of ostors. Tlx© xnotlxod 
dotaiiod is s1xoa.v-ix t.o li© of j^©xi©ral ajx jxli<*atioxx axxd is 
©sii©cially nsoftil in tlx© ©as© of os tors <lifli©\ilt to 
sax^onify or j^ivinjg abnox-xnal x*osxilts by tb© ordinary 
xrnotliod.;; — ^xne. Bamart- Lneas axxd F. 'Salxxxon-Eee^e- 
- ''I?lx© ©omx>arati v-o stability of isoxn©x*s a©<iordixx^ 

to tboir absorjxtion spootx-a. Transpositions ixj tlx© 
s©ri©s of glycols axxd aldolxydos.- - X». Brenans and Cb- 
Oxrod s Tb© ti-iiodoi >b©nol obtai nod witli tb© S-ioclo 

and 3 -S-diiodosalicyli© a©ids. Cb- IVlan^uin : «tndy 

tb© cliloritos by xnoaxxs of tb© J>C-rays. E- Bocb 

Tingjry z Tb© x?v^©stox-n torrxiiriation of tlx© 

3®oroccan IUant-Ak_tlas- ZI>aniel Cbalon^e : Stnd y of 

tb© noctnx-xxal variations of atmospb©rio ozoxx©. *Tlk© 
atnxosplxoro doos xiot ©on tain loss ozono at 
xxx^lxt tban dnring tlx© day. JCSTo seasonal variation 
xyas sbown by tb© nootnrnal px-oportion of ozon©.— - 
Menryk: Arctowslci and Edward St:enz z Htndy of tb© 
dnsts wbicb fall in fix© ©ontr© of I^olfxnel botwooxx 
102S- A^xxalysos e>f tli© dnsts ©xclndo 
til© byx>otb©sxs of volcaxii© or fciabaran oricriii^ and 

tliafc tb© dust ©am© froxn 6;5ontli©x*n Xtnssia. 

.• and B- 3ui::ra z T'fi© ixrxrne^diat© -r>rin - 

^pl©e of tb© s©©ds of two sjxo©i*"s of Oombrotnnx. 

Bbdxppe Eabre z Obronaxy by catbod© vacuixnx tnbos. 
—— E- Bxx^xxenard and A. Ma^nan : Tbtx production of 

©locts^city by tfi© ©l©oti-ic ©©1. Tabir Ertogroul z Tlx© 

us© of Wood’s lif^bt for tb© ©arly diagnosis of e/reuvaer-ie 
nx sxfb 'Worms, fcJxlkw-oxmxs in tb© ©arly stacFos of tbis 
dis©^© can X>© readily distin^uisbod from bealtbv 

sx>ocxxn©xis under W^ood?s li#?lit* Paul Boss! z Tub©;^ 

©acist in xnilJtr obtained froxn a 
t€^t.— Cb. Brusica z Tb© rbl© of trauma- 
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Academy of Sciences, July 2 - P. Belbroxxxxer r 

Uotails concerning^ tli© xxieasurexnexxt of tb© aro of 

tlx© meridian in tbo T*roncb Alps- Andrd Bloxxdel z 

A general method for measux-ing tb© absori>tiorx of a 

dilfusox- specimen. Pierre Weiss : Tixo speoifio beat 

of niclcol above tb© Oxiri© point. _Tlx© atoxnio beat of 
niclcel above tb© Ouri© jxoixit sbbw-s tb© saxne slow- 
iiioroas© as oopjxer. ni’beir cliffex-enc© is constant and 
is ©rjjxxal to tli© jiart of lb© atomic beat oorrespondixxg 

to tb© Ic-inotic ©norgy of on© desgre© of freedom- 

Eeon Ouilletr, Oalibourg, and Ballay z Tlx© criticaJ 
points XIX id tin" m»xi*toxxsitic texnyxerixig of niesbel axxd 
xxiclcel-clix'onxixam stool castings. A. study of tb© 
clianges in tx-ax isf orxnation torn per *xt.ux-<-s prodxxcod by 
til© addition of silicon, manganosf"", xiiclcel, ami cliro- 
xnixmi. — Ob- baf orest:— Buclos : Tb© 1>i*©dict: ioxx of 

cycloxxos in tli© <L’ax-i Ixlxean Hoa *i.nd tli© IVteicicaxi CjS-ulf. 

B- de XCer^lrj^rtd : A.n ©It^nierxtary tlemtxnstx-atioxx 

of til© last tli©<xr<?m of Poincare. A.l£red Baar z T'b© 

nni<*ity of solutions of ^xai-titil < 1 iff ©rent ial m|ua.tioxxs- 

Badarrxard r C>bs«_"x*va.tic>ns on tlx© px-©co<lirig coxn- 

munication. ■ — B. Guillery z A x-©cording ixitxn* >xn©t©r 
"witb a 'fxorxxxancnt <*<>nt;rol of its x-©adixigs. ''J’b© ixxstm- 
nxent dtssx- r-i l>©d xxnxl ixidicat-o<l is designed to remove 
©x-rors diK" to fx’ictioxx, exxn l>e alt©x*©<l iii x**mge by 

dxxxngiiig tlxii s| >x'ing, txnd c*aix lx© <"asily calibratex i . 

Tb- de E>oxxder : I'ixslafci vist t liex'xiiox lymx n i ic-s c>f 

©lectroxxxagixetic systems ixi xxxotixxxx. - P- Pasteur : TTie 
tlxei-nitxl ntilisation of tbt" stxbxi- x-xi*lixxt ion . -AAario 
A- da Silva z Jillectx-ons axxd fiosxtivo ions ixx jmre 
argon. X^"*roixi tb<" e>cj>©x-ii m^iittil x-esults Kix'efi it is 
coriclude<l tliat, V'-itlxin tlxc limits <_>f tlio sx’i'iisilxility of 
tbo nxeasuriiig af>| mx-atus xxsod, *x.ll tlx«" n t 'gxit ix''c ions 
are elx^oti*ons, startixxg vv''it b a mexixi offec'-tivc field of 

40 volts/oxn- B^lle. Paule Collet anti Prancis Bircb r 

Tlxe paraxriagx i€"tism of ix-oxi ixi f >ot xissi ii irx t*<»rx-icyaixi<l€3- 
‘i^©»* temperatures Ix^tweeri O ' C". axid 200 tin.* at«m* 

o_f iron carries 12 magxxetons. - IS®. Ponte : Alxsorjx-^ 

tion by ©xcoited nix3x*cxiry vayxxur xixxd tlx© rex-ei*sal of 

tb© green lixxo and its satellites. Edmond Bouelle r A. 

new categoi-y of ferro-rnagnotic frec|u©xi©y ninl t i |>li<*x*s^ 

C. ^Aarie and P- Jacquet : Tlxe Ixygrosczopic anti 

catalytic ^xroperties of ©leotroly tic cof>p<>r d©|x<xsite«t 
bx tlx© presence of gelatine. Tbes© cot:>por dc^fxosits 
coixtain sxxiail prox^oi-tioxis of gelatin©, copjxer suljibux-, 
'Water. ^om© peculiarities in tlxo tlryiixg *u'© 
detailed , axid it is noted tlx at tb© jxresetio© t>f tbes© 
inxpux'ities confers catalytic px-oportios on t-lie copper, 
"w-biob, from tb© point of view" of syxxthesis of 'water 
froni liydrogen axxrl o^cygen, corresjxoxKl -witb tb© 
action of finely divided cojiper reduced from tlxe oacid© 

at 220 *^ C’- ASme. Zr^ne Curie and Pr4d^ric Joliot z 

Tb© nuxnbei* of ions protlucod by tli© «-rays of radixxm 

O' in air. AAlle. Jeanne I-evy and J- Sfiras : Tb© 

passage from a O* ring to a O^. ring witb moleczular 
f'*'^*i«po«ition by isomerisation of tb© oxcides of ixberxyl- 
py'<^lob©3c©ii© axid of 1 -pbenyl- 4 -inetliyl-cycloliexLexi©. 
'-T'b© isomerisation of tbos© com^iounds by distillixig 
■^ifb a trace of anlxydrous zixxo cblorid© gives tw^o 
isomeric oxygen products for ©acb oxide. On© is a 
ketone produced -witbout molecxilar traris}>ositiOTi, tb© 
otber is an aldebyd© containing tbe 0 « ring. Albin. 

~ T1i< 3 bydrogenation of tbe ©trier oxides. 

J7 Baas and C. B. Boffmann 5 Tbe geotberxnle 

of tbo petroleum bearing basin of Piftobel- 
bronn. A sumrnax-y of tbe resxuts of a series of 
■fcbox-moxnetric « let ©rminat ions in tlie P^olielbronn oil 
^ogioxi- It does xxot appear possible, as yet, to, give 
a, full explanation of tbo data. It is, bowevor, certain 
tbat tb© risers of temperature cannot be enHEf^laixxed by 

tbe px-esenco of oil accumulations. Paul. Corbin and 

Bicolas Oulianoff z Oontact nrietcxnrxorpbisxn produced 

Mont Blanc. — ^E. Botb^ and .Mmo. 
A. B^e z TTae magnetic properties of tbe stratigrapbic 
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zonc^a of RimiinLO ’V'a.lloy, *37iio IntiOjr^z-otiCk.-t.ioxi. o£ -elio 

TroR 0 . 1 t>s of jm«m$xxcrtrio st»irv' 05 n 6 i arocj tjLix*o» «b IcKXO’W'lodl^o of 
£> 1:10 nx^^notvio s^*«ooJ^fei1t>ilitiy of t>lxo ooclor-lying lOLixxoxretlj^, 
An<i. till 0^0 uro frcxi^iorxtly Tlxo xo^A^iCviiot^io 

«xi«oo 3 ptiioilit>y' of ovor forty »p»ooixxxen.» from tlio ll^fxii:i.o 

va-lloy givoxx- R« IBsn&ult:~P«lteritt s Tlxo l«bW of 

tlxo -^r^xriaitioTX of tlxo tloixsitiy of tlxo ettrxxosi^lxoro ct« et 

fxxrxcitioxx of tlxo Jrxoi^lxt. M. »ridel» C. ClxAr&oac, eurxd 

Ra.l>«.t:«s s ,i^LmoXiei.roi3iolo, cx ixo-w ^luxoosiclo froxxx tlio 

lx4a>rl$: of ^•rn.^lct'ncfi.^&r 'tr^Zgftx^r^ . X^ucien. Daxxiel z *X*J»o 

f<^Trxoo.tioxx of tlxylloR irx ^rexff.ocl. y>l 4 at.Ex-ti«. - — Mnxe. I 

OiXxcf 3R. l^ecoqi s *X71xo ■wa.-fcor »oltxl>l<E» vitxxxriixxos 
of ^Tx'oxxfx 'If'ixo x>**ot>«,l:>lo oscxfri't^xxcjio of &, tlxoroio^tcclxlo 

st^fc>lo fetofox" xiooosseury to lifo- — - C3-«orgjcs 
Bo-or^oiRnoo a.xx<rl ArxtlT^ ; Toolxrxiotxl Mitxi- 

XIX tlxo im o<x»xxr oTixoxx t of o-liroixcxxcy in jxxcxxx 

W'ifti Cioix<J.OTXi3or«. I>ts»c^rifi-t>iorx of tlxo «Ly>jxa.r«.tn». 

A. Goxxrvitclx t S5i»ooifio xlyixcoxxic? notion in tlio c'oolx- 
ro*xc?Ii. — AAarc«l A.-vel r CJ'xxnt motion in X-*x»nxtxri< 3 m:» <-l*x< 35 i 
jrxot yxmvcxni, tlio ovolixtion of tJrxo Mox^oixclnry 4=50>cxia.l 

o>i«xmc-tor«, adtxxntomioixl ixnri. x^liyniolof^ioixl , G- Gixittoix — 

nenu s A. «iior*o-fomxin^ l>etoilln» a,otin|JC n, Inotio 

lonnxi»nt ixt tomj>*j»r'<xt»iros. ISTo l4xoti<? or^^nni.Mm 

Ixit-lixsrto tloMoriixc^rl y><»H;«oMMon «, not*x>>lo o,<?tivity n.l>oX'*o 
Tlxo oi-#^jgtni«irii now <lo!soril:>o< I, ixtxmod 

mxiJtii>lioM mowt at C’., 

nn<l «iirvivos x'icj’>o«nT ‘0 to a. toin>»<^i'axtxire‘ of 10<>=* C’. 

for ImJf mi lioiir- — • G-- ^MCnr ixxesco ; rrixo x*olo of mitolyj->i« 
in tlio jxntho^ony of < ^litxrcsot ’» *iis«fv«o- 

1 j! *::pirx5: v>x - 

Society of F^lxysics ami Natoral History, JVta-y iJX , 

Arnol<i I^iote-t mici Forrero. ULox^oif ity * in tlxo 

tnttocl ^ixinocL-jxijx- I->iiit^ocial>Io ooiicJitional n^xxci iootxli- 
x^tioix fncstora- ''flio mathorM lmxv"«'» jirovotl tii<^ yiroilno- 
t^>»i of t'W'o ty j>ofe» I ly oro«sin;ac tnftocl ^nirxt.ia.-j|^xi^jH •w^itli 
w»otH prxxini^ix-j t y|:>ot< f*>llow I!VIonclol’« 

"Wavre : x*i|;^oroaxM wolxit-ion of tlxo |'>rolr>iom 

of ix^nros of oc^xii lilirixiix'i. f^ttxrti witli <jLa,ta more* 

^onoml tlxmx iiitliort<o, tlio mxtiior jpjivo#^ a eimjilor 
<^«^*^onwtx’iattioii of tlxo imy lon.'^i fc>i 1 i ty </f a cli«trilnition. 
in liomot.lxoti<* «xxrfaoo« of lixyorM of <%cjnal clon«ity of 

l'»otx5ro^onx^oii« fliii<| in rotation. E. Ho<l anil G- 

on tlxo rato of tlio oH ronoinotoi' JlV^m of 
i.lio 01ii=4<»T*v'atory of <_jS c*n<'i%'a. T'Jio antliora liavo oarrioKrl 
out a «<srio« of ofxisorx'-ationj^ ’wliiclx wfio'W' tlvat tlxo I’ato 
<~»f tlxifs olironoixiotor, <1 nrinp: two rnoixtlx», roxnaixxw 
fciotwoon H-Jl-Ol eoooncl« anci -*- 1 -3:2 soooixcls. ^J^lxo 
|.xro«F<xiro offoot its iixormal ? aonxo aixoxxxalio» aj>X>oar to 
a-ritso fx*oxxx aooicloixtal toinx^^Jf'at nrx? 'vtxri a tioxxs. ~ -E. 
JT oxiicowslcy z T^Jxo ooxnon tation of tlio c^natornary 
|2CX*avroIa. A -worlc-int^ lxyy>otliosi». Tlxo antlxor af>i^xliO£4 
tlxo woll -Icxxo'W'n faot of tlxo roxlvictioix in tlxo ssolnixility 
of oalciiXLxxx oarlxonato ixx tlxo jxrosoixocs of <iarLxoix dioxcicl'o 
wJxoix tlio tornyxoratixro is raisocl Ixotavooxx O*^ C*. axxcl 

^50'-' amJ. arlxxxits tlx at ool«l xvators Ixavo, otlxor 

ooxKlitioxxs romaxrxixxi^ tlxo saxno, a farroator iiiomstiixi^- 
ixow-or^ tlxaxx warm w’^ators. IrXo sliows tlxat tlxo cornoixta- 
tion, iri a govern sjxot, ixx tlxo yxoriyilxoi-al yxortions of 
**■ farlaoior, slxoxxld l>o Mtx'on^^or clni'^inf? its rotroat tlxan 
dxarirxj^ its acl%razxoo. 

X^isisi±N<j»:EtAT> . 

Acadomy of Sciorxcas ISfo. 7). 

U. G* dxotaio'V’ ; 'X'lxo oxyxxations of I^oirxoax'xS, 

A.. Ts-rotlcov' s Tlxo syxoxxtaixooxxs xxxovomoxxts of 

Quantitatiyo stixclios on nxovo- 
xxxonta of alxow' tlxat tlxo movomorxts aro 

to aorrxo dijsturlxarxoos of intraciollxxlar olxomioal 
*5<inilil:>rioiat:^,^--7“I-.. Horse ^ Tlxo ori^rx of nortlxorn 
<'lomont« in 'tlxo fatma of tlxo Oasfxiaxx Soa- Tlxo 
-asptiarx famrxa incloclos a aisarios of nortlxom f orma» liJIko 
*V^c3t'fcocf«46^ jgp^LJull., JEif^'rrtkrf^oce do 

< »norxxo* <7^^n€£<>tHe4X^ •dttiifcwio^t. ocm^«o iSars, oto* Hlyyio- 
tlxosos O‘£fox*od l>y jyroyiotx® aotlxore aro axxalyaocl** and 

ISSTo. ^6es, Vof-. 12^1 


it Is oonolndod tlxat tlxoso nortlxorn forxxcxs roaolxod tlxo 
Oasyxian Soa Ixy way of tlxo 'VoljKa, tlxo Ixasin of w'lxielx 
nas l>oon, dxxrinjs^ tlxo yxost^^laond yxorioxl^ in oonnoxciorx 

■witlx a lar^o laa.o Ixasixx adjoixxiixjs tlxo EBaltio ^oa. 

33- Gorodlco^r s Tlxo work, dorxo l>y tlxo oiryxodition of tlxo 
.A^oadomy to tlxo soxxroos of tlxo H.ivor Oycla ("’^oixis- 
s^isk _ ^^rovinoo). A. yirolinxinary aooxxxxxxt of tlxo 
®^3cy>odition , w^lxiolx Ixas doixo sonxo ^jfoo^rajxliical » 
Ixotaarxioal, zoolof^ioal, and otlxno#,?^ray>lxioal xvork ixx tlxo 
roj^ions Ixitlxorto xxnoxcjxlorocl. 

r€Jao?a<», l>To. H. Kl. SapozEniko-va x fto- 

«I^iratioxx of xvlxoat soods iix ioni«o<i air. l:<,osxxlts of tlxo 
xorimotxts ixxdloatx'^ tlxat ioxxisod air oxcoroisod axx 
inliilxitory _aotion oix tlxo rosyxii'atioxx of sood, axxd tlxo 
inlxiliitioix is xlxxo to tlxo jxrosonxio of froo ioxxs xxot only 
of oxeygon, l>xxt alsix of xxitrogoxx and of xxtlxor j^asos of 
tlxo xxii’. --- S. Ar cylxyslxo-v cxixd JT . EarEaTxoxriolx : Tlxo 

i*adio-ax;ti vity of syxi-ixxgs an<i nxixxorals ixx tlxo vxoiixity 
of tlio Xtivor l^lxidanka. 13otorminations <*f x*adio- 

activity of natxxral xvators and xninorals. IC. MCatvojovi 

Tixnj^stxxn do|->osits in tlxo fcJoxxtlxom XJral. A. niinora- 

loi^ical and olxoirxical stxidy of tlxo doyiosits- E, Stxxrm 

axx<l T. Sinxakova r IVitiorolxiolo^ioal oxcanxinatioix of 
somo st>oc:i rnons of snljrxlnxr from tlxo Orixnoa and 
Tnrkostaxx. JSjxooinxons of sxxlyilxxxr from varioxxs 
<lojxnsitrt wliow-od dilforont Ixacstoriolo/^ioal olxaractor- 
istr-ics. J XX somo of tlxoso only Ixaotoria oxcidisin#^ sxilfxlxxxr 
'wox'o fomx<.l ; iix otliorw, dosixl_|->lxxxrating Ixacrfox'ia w'-oro 
also y>rx"»soxxt. 


fS v'Oi^fi: V. 

Royal Sociefy of Ne-w Souflx "Walos, 3 xxno O.-- — A. R. 
Eonfold : Tlio olxonxistry of W'ostonx A^xistraliarx saxxdal- 
xx'-ood oil (Rart 1 ). Altlioxxt^li it> lias lioorx jxrovod 
escjnix'alotit, if xxot, sxiyiorior, to tlio Hlast Jxidiaxx oil in 
^xliaixiiacoloj^y, tlxo olxonxical ooxnjiositioxx of Axxstraliaxx 
sandalwood oil Ixas Ixoon flio snlxjxMrst of nxxxoli ootxtro- 
vx^rsy dxxx*irxf 5 rooonfc yx^ajrs. It is vory oom;nlo3C in 
<*nnx|iositioix , mnoli rrioro so tlxarx tlxo*^E2ast Indian. 
Varioxis sos< i xxifox’X-**^*^*^ alcolxols. "wlxiolx oonsfcitixto ©S 
yx^^r oont of tlio i>il, Ixav'o l>oon idoxxtifiod arid a sinxfilo 
<*oloxxr roaot-ioxx for distixi^nisliixx^ tlio tvro tyyios of oils 
dov’^isod . 

"VxXi:>fisrA^. 

Academy of Sciences, HVlay 1 0. W. Eextlxe : Tlio 

natxxral rottxt ioii of jxolarisod li^lxt l>y oxitioally aotivo 
Ixasos ( 1 ). Tlxo ixxflxxonoo of tlio solvont on tlio 

rotatioxx of d-ct-|^>ij>oooliix and its dxlorolxydrato. 

IC. MCeng^er : Tlxes motrics of Hillxort’s sjl^iaoo. 

O. Disclxendorf er anil E. Resitka : ^iNitratod w-^-nlxoxxyl- 
diixayiJxtlio-yiyranos (3). Ooixdoixsation of aldolxydos 

'witlx jilxonois. O. Riclxter z ISodivxm, a xxocossary 

nixtriont oionxoxxt for xx xxxarixxo aeroyxlxxlio Ivxxxxinoxxs 
Ixaotox'iuxn. J^odixxixx olilorido Ixas a doxxlilo task, 
xxxitrioixt and osmotic. Tlxo minirmxm c]|xxantity of 
sodixxm clxlorido to l>o added to a stock solxxtiorx of 
y*oj>tono and to fxxlfxl lootlx tasks is alioxxt 0*S y>or oont, 
tlxo I rxa^ixxxxxrxx S y»or coxxt, tlxo oyitimxxxxx 2-3 y>or coxxt. 
Uxxt ofclxox* sodixxm salts or salts oontainin« minxito 
traces of sodimxx w^ill do. Sodixxxxx is ossoxxtial, sodixxjtrx 
nitrato Ixoing: tlxo xxxost olfoctivo sodixxm salt. 


OflicijBLl JPut>lioa 




ttions 

JSn.x'Tisa. 

Jourxml of Xlxe Society -fox- of tlxe ot tl\<- ^BCunxiirt?. 

X9^ow S*)ri€*s, J>a.rt «. xa?. <i^or*do« : X«*. snd O. »«. <1,?. 

*X'r 2 i.Ti£»»otioiif» of t.t»« aoya.1 Socii«t.y of lSX<Ilxit>xir£i;ti. "Vol. &0, X, »!<,>. i c 

Tli*> X^gxieotiH lottrtawioxiw St, ^nUrowM end T^jocsIx t>ev<?n. ay l>r. 

l^’rfcMrilerlcle 'wetkeir end iJohn trvin®. XT-yr :2«, dr?.. Vol. ft«, 

^e»-t X, KTo. 2 I in reletion to Intemel UtorntiolOKy* S - Tins- 

Venonler »y»to*n of IXoot«. »y Ox*. Otende W. Wenlfew. 3Pp- A,'.-. 

<JEB lintiirKti ; n,ol>ort Orentend Soxt ; X^ondou c ’WiXXiema end l<7orf?ete, 

dpnrnel of tKe Xtoyal ai4ttvro];>olo«$icsel rnetitnte of Oroet JBritjein 
en*l Tiromtid. Vol, aS, denixery to done, X928. >t*X>, »Osy2<^ 

<L,oadon.> not. ^ 
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T'x'.'t /i«£Vi- t.i<iii« oJT, i.lie Of>trii’<i.l Vt»l. 2SJ, I^o. 4, 14l»-Xt»6. 

> lO't. "" 

or Hoita^utiflc i^ncl rxu^soevi'olk. F Yi'vudHt.itsu-taon 

^•r -4. trU iOS«l >lxojr*c5 Xirspsort oia Ot>sea"v’'U.t:it^iis in Yttair oxs^inf^ 

iilxt,. Ii*27. 'J'UirttsonLla A*p. <L.oxicl4>n: Xl.JMI. 

«ry- 6.'., 6<-?. 

f>l tlirt Oeolo^icnl^ »tiT-vey of Indlaa. X*«i.la«ioxit>olo^fu. Indion. 
Kf-'V Vol. lO, 14 ta. Sr cou.«iFi«s i\ f U*Jt h*‘a.*t t ^ 

I'^i-or. JJ«rai'i l>ouville. 1 * 1 ** ii -J- 2 .'»-f -4 2.12 iriaii*wss : 'is. 

V'**!. I O, IVIwiiaoir I^'o. 4 : jA. £$\ii'>i>l«»mcttati to tliH AFollajMt’rt of tiae 1 ta.iiilc<*>-b 

tlio lAt>A IC. "W^. Va-«»ci«ialaftrt?. XCdito*! wifcla Ka>ta‘s* l>y I >*•. 
<i. * 1 « iv 4 -Tr*-|-!* i>l«t 4 =ts. *i.lr! T-iii>o*!»w ; 11 «. X'ol. 11 : 

l-i « * V t'>* loiaj* or Inalaaix lvo**Mlj| Jt'*iaa‘t I r 0 <. tra a t«'a>al^s <«.. I taaiavf*»i<ioia« 

aii'l FYat.‘a'a«fst£i.tioTa« 4 ). Fly «. ISahtii. J-*i>, lii-f- 1 ‘* }- 6 i»lia.lt-ea- S 12 

a-iipeets ; O'-’. V'ol. 1,2 r 'l'’la« F^'ataiaa of r>lx«^ Aj^j^lorraaai-ixtao JHlaate Ma^a-ia-*’-* ol" 

X<La.*^la tri iiT- -Fly t>lie Intai Ff. fcS. Itioxa. Witla ixxi 1 la t>aro<l axctory C'laa.|at«*T l»y 

O. W. 1 *X>. i v - 4- 4 2 -i - 8 i»lrat*^-^. < 1.8 raai»e«** 4 ; J a>s. V«»l. IS ; 

'Tlj*-' .^Va tio<laacst.>’l«- oC tla#*- lEo««Tae 4 »f jLSxaa-araaa.. .Hy F»a'. Ciiay K- I’ili^rari*. 

I*p. i 11 -f-Si* -4- -1 -plaata^a^. 3.12 ; a»js. (Oiilc? aa t In. : Cia»v«*it iifueriat t»l 

J rail m Ot'ta ti-ixl F*atlL>jLioat tioaa lli-eaiac-li . > 

tSiarvoy or XtatJiet.. G-ooflotio fol. I, l’*'*a'oiai l»t Ootolx'i' li»22 to 

-totla J5**|>t.e»iraala«<X' J W2-1, I'T** x 1 1 -4“ S 2 : > -4- 1 <1 4>lsxta-»^. <.l>elai-aa <» imi ; 


Hoi»fairt rra^iat. or Afprioolt urt-, MniXi-n.'s. Ilialletiai TVta. 8l» : 'I’lii* t.Jot«il aix* t 
or P’ieltl 10x)>oi-ainont*4. Jiy JEt. O. Fliflo faml Va.'^xvii IVatli. v i a -4- .M . 

C IMF rail TO .'i! ; < 1 on***!-!* an eii t I*ai*'»w.> l.-t fia j>ei«*.-!. 

1 aatT't oT t.li<t Itoyal It'i'sli W>1. Srt, v\., rsTia. 3; 

<I>aa t,la*“ Alotaoii ol* Vox'tioot* xi“axx‘ o. tJxx'f'iilaJif OvliTaaii* r i ax a tSt I'l^aaii oT l.itiiiiiJ. 
J4y K. 'r. J=*. Wnltoxx- rp. 6</. Vol, 38, toai H. rs't>. 7 : f*'aix 

ora t.la*^ .M *‘ta.l>oliHari f*r £i\ i'a-ol. .1 1 l•H*’‘Jalx Iloyli* axul 

Fr»liylli» Cliaiic-.la. 116-12T. 6*7. \ ol, 38, Mi-r'linia IJ, ISTo. 8 : '!’»»*• 

Cratix laa ■^ir' Oi-mtasrafc of Ctaaa 111-1' 1 Avatla IVot.e'-s oia at sn aVI»-*ax;.aia'<.-iia«-ii t, 

lly f’aoJ'. lJ>t>yl*=- arif} I^layllia C .'laxiir*I« . l'*|>- 12S-1 IT. <I>ail»liai : 

J-I axarl Oo. ; ljora«l«>ii r Willi;taria> aatati JN orarsxtt'- > 

Tlx*- r-lc-n-ia talK,- I^raacroa-aJ iiajr-'i of tlm r-taayaal l>iat>Iaii f4oc:i<-ty- Vol. 1*» 

-?so. 4 : J aatiaai-itxxse of ’F'oraa j J«?a-*a ti ax « cxxi l<«-«aixoi aai- to K 1 «'c* t.l’ioa 1 tStaaain lax aoxi . 
F4^ 1 *x'of *. f T<r* rary H. I>i.v<axa aiiitl vV. Fl«^iaxit^i -CJlaa-lx . 1*4>- 27-38. < I mlalaxa t 

i-f oxiiJLO!-,. xxzatl Oo. ; 1 aOTaxlotx i Walliixxo^, iitnl rs'<»x'f5ato > J -•?- 

F'oa'«jsti lliali»tiix >Jo. 41 : IVota oaa W^tii f^lat ■< of Wf-i'ilis. lly IS. IF. Tiowanl. 
rt*-\-a-«**il l>y II. a. Olaamiaioaa. 1*4*. i i -4- 2 1 . (< 'sali-xitta - <Jo\ -a raxaraa-ait o» 

Jxarllax Oa^iatx tal I^xxYxHoatioii Ilraxn.'ta.> 8 aaiaiaK ; JO</. 

-Mi'it.i.sl» MLX>Miiixit*o Ociritrol I xa-il.it ait w- ltc*i>ort8 4»ri*«*'nt <s*i lay tla«- <'t>tixacsil 
mail tlae T »i x-im* t an* aat t lac-* SSa-a-oriii ,A.riaaiial Cla^ii*»TOl M«i-tixajj,, lo-lal at tlae Il<r>t»l 
I .ixTkiiixxi , .Txtxau tStla, 1**28. X*l>- 1*»* ^Ifaxiliaaf^ islata^l. ) 

'i'x-fi iiMac-taoix -« of tlx<» !*:«'» fcljoaix'ix*i >;atiti’ral 14 iwtory, 1 •JaotoKi <ai>l* lo mail 
1.. a t« r.x t-y »oa*atsty. Sai i»i ilemr-xa t, Vol. i» .- 'I’lio liii tt «*rna**>a of Kxa-^ tl >oaar la**. 
i4y f4i>l>*-rt jNallclia. 1*1*- 61-4- I-*"* i»l.at«-'a, < >ai m <-. > 2 .h. o*/. «i«t. 

,A.ciij.;atf-rIf}l'ax (4«aT»«d Ina-tlaol Oyant-ai r Nsat-i oa ml MixHf-aixxx of Waxl«»- lleo- 
lo»4:a«:';xl J\iaa|i-»: T lieir History axiiil IL>«v*<*Jo|»iai»--Tit, witla x <r-rox**-»ii <■-<» to 

Wttli-ii. JSy l*r- B". .7- Nortla. i'l*- 1-12 i>Uati'.*i. <.<- 'sArtfl i If. > 1 aa. 

^^fiiai^ti'y ot .iVa.crit'iilt tirts aaiKl li*'a.'>»l i*“r i**-. !VI itaa-i-allaitiMoiis J*ia t»l a<*»at a«>xa*s , 
rCo. <’>2 : I-t«-itort oaa tlae Oc'ir lira t-iaa-« ol I xa^i-M-.t ou OfopM aai K aatclit ia<l 

-ixairi ‘Wixlo-i fox* tli6 Y ear.-* Ji*2r>, lv»26 axrtil Jt->27. I*l>- 47. FJ**^’*doxi : fl-2Vf- 

£5ta,tioii<^ry Cxrtic«(-> 2«. xac-t. 

i<evii*\v of Ox'akX>«rx'U it r*ro<a laot loia ira llritiMla UaariilnraxK, lly F*ror, X£. 
Oltti-k ^■»oxvoll. JE*p. 23- 14i'it-i--la IIoxiilix a a8 r Oo v'«i'iaaai»'Ta t l*raiitiri»^ 

IVlliiistrv of JVs^riexaltaxra* cxaicl B'lHiit-ri.*-*. ll,*»pr»i-t oaa t laci Worlr of tla*- 
5<**'iOaii-<'li cmal axccataoia laiviaaioii fox- tlio Y'^x-ai- lt*26 27. 1*0- 87. CF*c>tx<loxi : 

JEX.AiI. Staxtioraax-y Otlieo-) 2s- 6tf. xa**fc. 

A-ai- :Mirxiatx'y, jVt-roaaaaatieal <3ofxitTaa tt^-o : saaaal 

lifr-anoa*axarla. No. 1 I4a) (a'to. 31 «1> : ■Vm-aal>l« IHt-ia-o t,v’ tV i racl 'raariix<*l - l«*-i»oa t 
or telxe Sx; ale XSaeot X*anel. Cl’- 2430.) I*|>. 4-4-1 i>late- 4'/. raet.. IMo, ll-MI 

<_M. z t^l.a'esMeH ixa a l*laxte 1 m>i a Ijy a. Bi vx>tat*t>olio < ’ vlaii'lex’. Fl'V' 

W. .A. Oa imtia. CE. B'- 2«1r».> l*£»- JO. Hr/.' aaot. (.I^oilrloia : IF . 3Vt'. 

BJ t-atioaii-a-y Oftioe.J 

Jraajierial t *ei»nx’traa<3Ta t of Ac»i'ioaalt iix-e fox- tli<- tVi--!! IxnlaeM- llaxYaox-t ota 
tVae A^a ioailtuxTOl I >ej>*a.i-txiaexi t, fcit. V'auceiat, fox- t lae Yecax- 15*27- 1*1»- v -4- 2i*, 

O i aiia.laad, l.> <V/. 

H.ej.ioi'tw <»r tlxx* Inipei'in} BZiroraoTiiie. Ooxuraal t-tee. INixatlt lla'iatai-t : 
Tolaaotro. COmtl. 3168-7 4*1*. <I.*aaTatlt>ai : H.M. t4tiat aoxif*a-v* Ortlt-w-l 

1>«/. net.. 

T-’lie -7 c^^Tlk^riiAl of tlao aiiairt i fjial Colli-^je of rioloj^v, Af *x.aa«'lieM t*'x- r aa 

Btet'orcl of lnve»«t{£?Ati«xiaH xarirli ■rtxxU.a'ia 1 .y A1 x»iia of tlie- Maa»ett«**-tt*r 

Oolle^re of 'Peolxiioloj^y. Vol. is, 1027. I'l* xi-4-‘;i<a. CM a»*da«*«t«5r. ) 

TFve Joaxrxiaxl of tlie B:xa.**t. Afria-aa o-anl l./gc**.aa*ia lN'a.taia-n.1 Fli.-atorv Wooiety. 
>Fo. 31-S2, OctOl>er 1027— Jaxaix-xt-y 1028, 4^1*. 1 1 1- 1 80 37 iilntes. '< >4 b.i n . 1 .1 -> 
4 s. 6/C. r to ttora- Alexialaox-K, 13s. 


'jriie OordWAiTaArK I'AClira Conojre, li:aKlo C.*oiart . Wfc, -folia*’/- l.aataa*, 
^xroKF>octia« axf Ol£a«8eia iia Ifoot axa<l Hliaae Ala.ii lal'xactaxre naial Alafciaix', 
~ Ha.y aiifl Ola-ases, 8ie*.i»ioai 


asaxad l.<eatlieT‘ Oooda IVf aii xifaotaix-x*. 

1028-0. JPp- 42. Cr-oxiclon.) 

Ftexeax-olx A-SMOoiaatiain of IJritiMla .Motor- *aia<l AJ 
BCif^latlt Aiaxiiral llei>ort of tlae Ooaxtjeil tlae Yeaai 

15>28. 4*1*. 8. <4j/>xxdoxa. ) 

IJro-aclca.'xt TRIaaKlIsli. 1 : FteeoTxxxxar*ijtlaxtioi > .s t.o A naioo H€;<-x-.< a’a-iiax-ilixatt 
<*ertaiia MToadis of tioaa tifcfixl B'x'raraxxiaoiatli >ri. ■'*" 
lJrx>.'n.l /-atitl rag Oorpox*atioTa.> 


I'll Af aiixaraottarex-M. 
'•mlati;^ 31f.t AFax-da 


4*J> 


c I -Olallxiai 


JLfjri 


ffoitKio^r- 


1 >i*I>ai't aiiexa t of tlio Xxxtei-iox : lliat'eaaa of K«liaea.t i/>jx. Siiiletaxi 1**28 
2 ; >5tnt-a«tleB of f*rrxr’K<3 TVairairax? tHelrool-. 1S»26— 27. X*ij. '>7 t Wa^li i in..- 
toil, 1*.4’. : <lov**i'taiiteKkt PriratliiK Offloe.) iO a-a-xit.**. 

AlioLB^y of J^xaViIao Worries, ISj^yjat : I»iiy>.ieal I *ei»aa'txn* 3 xit. 1det<*oro- 

^ C'.eaitTOl «J« Ala^^To^tosaxie ter-i-e^atre. ]C»atl >1 aeet-v par* la-s Motors ale 

**>■«““• 1*P- *vH_lr,a. : I.e» p. 

4-»i.*^*aoi> :Alia»oxxtia- 44 > i1 1 Ira 43 r TTlao FSool Of axa Blawaifaxa 

C.Faixrles IStlwar-d B-dxxaoiatieoxi, T*^p. 64. 3. dollar 

:3xxlletxxi 47 i X.»arad ^4raailM frx»xxv Biawail^ OlariatTia/^a Ixilaxaal aratl Maxiaoa Fly 

JSTo. 30es, Vox-p 


181 - 


102*-- 


IXoxary A- X*ilBl>*-v, O. AFotateRxie Cooke, dx-., awd Mafi© C. TsTeal, B*i>. 

ii 4-4f». 1 dollar- Biillefcixr 45* i Ilawaliaxr »lxa41ovir Water Antlaoxoa. B*y 

Addition K. Verrlll. 4*p. 80 -f- 3 plata>». 1 dollar. Ateiiaoirs, Vol. V», 

BFo. 3: Tlae Idorloria. By IF. 1>, ISkixxnor aiad WIlliaTona Baxaolc©. 1 P- 44-4-8 
platen. 2 dollxxrs, Clloraolxxlxa, XXa'W-xxii.> 

J XepartiXien t of OorxxxraeraM* : Jiaaireaii of Btaxadarde. A1 lMC*ellaiaeoxx« 

3E^t»]ioatioxa IV o. 84 : Wtaiaalard 'Tlnx© Coxavorelora Oliart. B»repai'eti Ixy 
It- IS- GoLiltl. C'VaBlxiaajJCtoia, 1*,C. r <lovex-xaxxx*xxat X*rintixis lO 

£>ialrlfoat]oxan of tlae Ivaapteyax A**troxioTxai<'al 1 .alxoratoxry at Oroxxlmsen. 
IVo. -12 : 'Fixe Proper Motioxan of 225**2 tstare d*»rived froaia 4»late» taKei* at 

tlx«>' Jtadolixte <>lxnt»rx*ii tory. AF<'a«aax*ed and diss«ias«ed t>y I'rof- 1 >r- 1*- J - 

•vaxx Itlaajn, T >i*. \V^- J. Ivlean WanKixalc axiil B. «1 « Bole. 4 ?f>. 4 x* -4- 1 8 -4- '■4'23 . 

CCli'oxxanKen * llo4t*-eaTaa 14a'o«.> 

Jte£,oi't« of tlae laiiperial I ti<lai.«atrtixl Iteaeax'cla liaetitxite, CfMSxka, -lapaxx- 
Vol- <*, JVo, 3 : I xiMjaerMoiil/ ilojafiaxal I n ves»ti#.fatia»txH. 22 z J*»llJon and 

X JelfttixaoxxK I »t-eoi i«it ate*^ ; tlxear Olaesi Ilcjaatioia , Coraditi«>xan of B'oriaiat.ioxi , 
tstraactiare aaad I xailxa'-t raal A pialicatiox*. l*y l^a of. I *r. I'. 1*. \-r>n Weitnax-n 

atraci oollalai »t*iit» ''Fi-aianlated froaia tlae ll.tij>niaxi lay Min. P- P- -V'oxa 

Wexnttxrr*. l^i*. l‘U»-pi2 plate.n. (Onalea axnd 'f’olcyo r lvoB*>ilcai l'ial>linlaan£: 
l>«>|>£xi-f ineiat.> J :13 yoia. 

j3«31>2AT*t/lk)ff4il 1 of : X.* - I 

Patl»l 1 C-J*t ion ACo. 142- 'J'nlen axicl l^xaneratK in Bo-Hitota BI«x*l>r»r. By Paul 
8l<-laair#»anan. X*j*. aii -4- I 16. ( tVael • axa£;ton , l>.t’. ; < ioxt-rnnaeiat I'lintiiis: 

Ollloe.l 30 oexat!^. . . 

BeiiT-iTir axatl t’!r*cnlar f-iorien of tlae >:aatioaaal Benear-olx fJonm-iJ. fso. 81 : 
Pi a «t. l<ei»ort ol tlie Coin m i t-1 •*** oaa Plaotoolai *xxi a»t a*y . l*l>- 

C\1 .-x»»liiiixi:tori. I>.0- : r*C»tt iiaxral At-aadeiaay ol t*4** ieiaa-i**^ . 7 I alollai-. 

li>vva <4**ol4a^£-ioal ^'4l^l-v*-y. Vaal. .3*2 : A am anal Ilei*oi-X 1223 amcl 

watl* A<ioonaj*aaa3*a laj-X l*/il*em 1*1*- 337. C I >e« Aloiaien, Iowa.> 

*\<*aF l**r»i.y‘ of i v>f I *Ji i lAdol !■< j.>**t* 1*4. 1 J o. I >1 t loii 

N. o. 2. * :ry-ittallo£irx-japlaao I’alxlen for* tin* I x.^texani a.atioa* of Minerals. fly 
Vi.*ta>i- alol/laelixamit *vnd Wxmmel <i. CJoadoxa. Pl>- 7(». C * *l« * I sxd el pla tta , 

1 . *'*< » »Jollax'n. 

l»f«K*eedla»iT» of tlae XJnit«'*l t*ltiil«'n TViatioTial Mn^axiiiTn. Vol. 7-*., a t . i* : 
A llt-visioaa of tlae Ai»ji*rteaai I'aa'anit.n* l‘'tii*n I >«al otaj-tita^r t«a tlie aii'iitan 
Belx'aanlfa. Uy J. At. AldiM'la. 27 I'*. > f*1>. Vol. Art, 5* llie 

tSt*<ja'|*»oaan of \l«<» VVe.'Htom X'ai't- of t lae l'iiil«‘<l f-si.u.t a*n, %\ a tl» Jsot**!.* f>n 1 In me 
oa*i‘iai a-axajr aaa 'NTiart laerxa Alercaeo. Hy 41- !•-. l*'xv'ins.c. 27:t'>. ) •*!». 2’4 r 2 

plaat«*-<s. < VVanlam,j;ton, l>.f’. : Clover xameiat 1 *r an t axiK * d^it*** ) 

!4taai1 tmoiaaan IxaMtatrat. loaa ■ Itriateal 8itateH Aat.i«*ri:al ,M rmeiaixa. Ill* 1 1< "ti rr 
144 : 'Flae ATXi<*x*it"*aaa llatnof tlae (itsiaerax Al>i>ti** eanl l't^»>ra.\x^. Ii\ * .e»xit 
1*4. Mallei*, ,fi*., xati/i Clovei AJ . Alien. •*!*- 'na (-218. C W « 8ln at £fl am , 1>,C . 

< ioxM'j-xaiaaea* t I'raratmK C>lllc‘a*.7 33 oent**. , .c- ^ 

V'eiaa- ItooK. 'I’lie At'aii/'xxiy o! BTetiaa***! i4<* I fxii'en of 1 lii*»arl<*lpls*, f»*r t1<<* 
Veax* eraclin^JT I >e<**»ara l>i*a- .'U, I'.*2V. 1*1*- 1 0« '• ( '• < Pla i ltt< i*-! j»li Ira, la 7 

I *1 ooee<lixia2*< of tlae Aeaclenij* of TSalunal i'>«*a«»aiai*'~* <*f 1 la i Iratle) fill lax. V<»i. 
Tv*. 1**27. Pi/ ill -4- 33 4 4- -t‘25*-r»«:t -4- 26 j>Uat.«'n. < Plaa»adell»li nx, J*a.> *».2.- 

«Ir>lla.rM. 

Axaaeraeaxi Ira *-1.11111,0 of W«*i;4,latM anal A1 «*i«Mn r‘«**« * 24t*i*^nti tla- 3 n l *ex*i.n 
I’rnc'iMioia V’alin* fox* tlae Ixiela. Jly I.rrtKex* X>. It nrl m«am«'‘. Pi/- 5*. XAeav 
Y’oric City. 7 

Bc'rniee I*. lSiNlaoi> AIia»oiiTn- BiiHeMn 46 i 'I’al.-M axnl 4*c*enm of I oiiKn. 
By tC. JR. V. C.'olloeot t.. 4'i»- 161*. Bnlletan 48: Ane*l<*nt Faliati. It> 
’Fenira H»»nr'y, B/aBe<* on Alaterial ret:«n ded lay J. Af. <»i«anoxid. l*i». t\ -4- 
viii -I 031. cllonolnlii, XXiawaia.) 

Xt.M. Bc-jiartanexat of Ajrrietill lire. X'arxn ere' Bnllttaxa Ts o. 13.3* : laiHat'tn 
attaekinf:: tlae F^eac’-la Ixa tlae Montla an<l liow to Coxitrol 'Flaean. By Oliver 
I. f4nitpi>. Pp. xi-l-42. < Wanlai nifton , ll.C : t ixavern xnexa t l*x*tntinj2 

0#llcse-> It* c-enfc«. , _ 

Proea'edi nn*4 of t.lre XJtaite«l Stat.m National M»i»eiaTaa. \’ol. .3, Ait. •> : 

'Fwx* eoinxxroia of l*aa*a»itn* Cx'imtaoea Ci^acoxi I ina<f .•at“7 of I ne 

Itadien. By 11. BoKC*tanaa. C>?o, 2726 > X*p. lO. ( Wianla an>f ton , 1>.C;. : 

Cloa. fx-ninexat l*rin+,i iifr C>ltlo«*.> . 

I*x-oeee«ilni^s* of tlae A«-tnlenjv of Bfut tax*al f4<'lexio»^n of Pliila«ielitliiia , A ol, 
«0, Alextieaxa Alollnske. By' Henry A. X^»l«l/ry. 1*1*. 113-117- Cl’lril- 

ad<di»laia, 4^a. > 

Ooneeil 4*ex-xiraT*«*n t I n tei*aairt ioxaal i«on r I'Krc plorat ion de la Mer, 
portn et Pror*e.*-- v*'i-l»rm3v tlen 1 n 10 a»«. Vol. 47 : B«l»l*r»i*t .f ta I ailaxix e 

<15M»2 - 1 <.»2T>. 1*1>. >v4-*2r:t. CC2openlaa«ue : Atadr. B'i*ed. X4*x»t **t tile.) 


Ca’Ta 1..05.X n sen . 

Bt'itinla <';iienaical Balaxicea arid Woijf^lat.-*. J"*!*- 24. C4,«**iidon : Iv. 

Oi-rtliiaf;, 

XClecr t ro- Me* 1 1C* xal A ppxtractiiH. Cl 4 nl]etixi BTcx. PO ) 4 *p. 6 * 1 . C 7 /**ndoTi : 

Wat^-oia and >Con« CBIleof ro-AI e«Heal), i^tcl.) 


Diary of 3ociot.ios. 

Sijt.T' Aa-T<r*xjmr 1«. 

BJonm o** lCi*rc'ax,A?*xn iTxsTiTfrF: exv- Mrxvixxo ax!xr> M ac.o»«a)wi«:.aL. Bxxax.»rKMiR.© 
CN©vvc;a«tle-ni>on -'Fy ne>, at 2-30. Ajiannal Cenera) AleetinK- 


Aoems-r 20—23. 

I’w'rismMA-rioasrai- OoMtanxeas aoax»xa'a* A t-ocaMOx-iaxa (at Air»twerj»>.- — Sir 
Arttaarr IVewaliol me : Tlie Aloolxol Qneation axad &4ocai»1 3tXyK^<*ti6- — 
Prof. B'lrlcet ; Xlae Contcentra tion of Aloolaol in tlx© Blocwl xtnd ttxe 
J>iaK4ac>8>^< of Ltruaalcenxn^Ma from, tlx© AX-edloo > and Xnanmne© 

AH|>eota. — J^rof. 3-.ait.inen : B©c©nt BSacp©rJ‘*we»Tba on Aloolfol and 

XXtjrod iPy. X>r. Ptjiix««p r OYaanxi;©© fn tlx© JBxtdonritx© Otancl© in tlx© 

J>«5Ho©ndaTi tH of Alcolxolioa, tlx© JffixxddorJtn© C4landa and Ixx©l>rl©ty,'*tlx© 
Pemrsealxility of tlx© Alanlnfc©© ttt .JlLlbtieiifxolFoa, And tlx© JECacitalxility of 
tix)© 0©r©t*t'ai,* Tisane In t.la© XXaadiwndaMtd^ Al©o»»oll©a- — JEVof* »- 

jeSnxarsoM t |Ht©ault8 pf Arrierioarx j|p*«*<>lCl Idtilma, from tlxa ZXyjg^iadio AfU>©©t. 
-;-r»rw. V’arvMek atid MaKEitua : rlwbdSA of tH© l^l«ia« , «*>** 

X4K.W of lSWi»r*~l>r. XFalald^jn i Al©oli ed te tiS In Itnaata- --*-r>rJi 3 llpfltlin d« 
Oot«^u £uud B©rc;©ron : ATooXxol and Sport. . , ‘ r''‘ 
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CONTE. KITS. 

3Nra.tiona.l Azid 1 _oca 1 TTAJCA-tiori ijn S^elation 
tion CLTytl Ft^ssoarcli • . . . 

"* Lloyd’s • . 

Colloid Clieztiistry iD Croat Kritaiu. aud Abroad 

L. M. ...... 

Thfe Spirit World of tbe Cbixiese 
^JForosts and Soa F*o-wor .... 

Our BooicsHolf ...... 

X-otters to thi' E,ditor ; 

LuVcxr^ilcy ..... 

'I 1»<- IN < *i 

ICazimiorz FCori 
'I 1«<“ tSt<cvrIc < t .It V 

Yosbio Xsbida 

F?:. L. Sboppard ..... 

'“’■'•"'•■i* iil.it tt.t iti tilt- it»<‘ litfr.4 

l=*iof- C. V. Rairian, F'.R.S., FC. S. FCristirtan 

Itiit't tnjii <•! / >tf »tnit ► '^o >ti 7 NNitli J t t h lyf tt >: i n 

I*rof. S. Adle-r ciu<l O, Tlioodor 

Tlte Waves of an Electron. 1 *>' Erof. Ooor^e E 
Tbomson ^ . - - <• 

TTbe I»xitiation of Respiration, at EirtH 
Yatxdell Reriderson 
Xifews and Views .... 

Oua* A.strortotT;tical Coltimiri. 

Researcb Items .... 

Tbe Ola.sg^ow Meeting of tbe Eritisb 

A 'Nt t i-^t < T I< 

International Radiology 

Education and Industry. I xvo icw 
XJniversity and Educational Intelligence 
Calendar of Customs and Eestivals . 

Societies and Academies 
Oiary of Societies 

Recent Scientific and Xecbnical Eoolcs 


:2€iT 
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Rrof 


Association 


iiKT 


Z£%* 1 
^ 4*4 

200 

i24»T 
300 
ni>l>. A' 


1 * 4 ^ a. 1 :iorxa.l 3 .n<l L-oca.! 'I'a.aca.tiioxx -i» Rda.t:iort 
to E:€luoctt:io]:x SLVXtl Rescarcfci. 

T ’J^RTCiOOOT.Tl^JHlI> €L« t>lioy aro witla tlio aclvarxoo of 
otil-fc-itTo, loaT-ixirtg anti it i« Ttot> 

mxx|xxi«iri^ IJiat- livlio p^ove'Xtiiri^ Hotliow of tlio various 
cxl 11 optional aiirl rosoaroli irisstiti itirniw, loarixc^ci 
and otiioi* sooiotios dt'vototi l.o tlx<^ satno c’ranso, find 
lit/tlc- time- to sparv for tfio oonsidorat-ion of snc*h 
stiLjoofs as taxiatioiL stnd rating re-form. Xn all 
F>rolial>iliXv fow, if an^- of tliom, iiavo >^<*1- j 5 ix"<:-n 

aii-Y f'ltoii^^li-t to XHc- \>ossiliility of tHe^ a'pj>11oat ion to 
siicrlt inst ifuf ion-s of liic- pro^^osals oxitXinod t>v tlio 
OJxanotdlor of fXio K jci-liori^iior , in oFionittfaj t>Hi« ;;v'<^ttr's 
Inid^oX, for ^ix^inpe roJie-.f to tXio F>rorl not iv^e- ind tistric-.s 
of f iroat' X.^ritain, or onvisa^vd XHo €Mr*t i v'itios for 
xv’liiesli Xiie-v ar<*» ros|xonsil>le: as tlio most- imi>ortant 
|>rodn<^tivo iiielxistiw ^>f itl 1 - 

Jt would iMi a F^itv, liow*e;x^c-r , if Jtic> adxranta^e^ 
wor<^ XalxLon r>f tlio c>F>jxort iiixit xvliioH prosonfs it«€-lf 
lit c‘onm-?cioix witH tXio ratin^^ roform i>roj>o« 4 .ils of 
t lit- < "lianc'e-llor , t<o yiross for tiio inolu.sion of all 
« ■‘tl iif.it i« >nal ijiist it n tions, ox<,*o|^t tlioso o^rriod OJX for 
j>rol 5 t, ainon^ tlioso jiroportXos xxdtioXi aro 
ti» Kf !•< *lk<^ Yx*< I a It oji'e-t/lior from flio j>aYmont> of 
i i‘rite'-~. Tlun'i* f.vt'i’v roason for tJnc-ir inoliision. 

In tl>f tiii-it <*d ti t*at ionai prop^ross is tJio doois- 

I i\f fi*<‘toi* ill imJiit^trial ;j>ro^re-SwH. . 'TPlio rovival of 
I apri<* 1 1 1 f u ri* ami tin*, liasio iixclnstrios of tlio etonnfr;^^ 

I will iiH ill lit 1 f lx* ilf|><>^iid fx’-fii moi*c- xi|»on. tlxo ajijilioa- 
t ion of iifw Know U'llpf ami tlif in tollip'c^noo of tlie! 
IM-rsoi i.-s in tli«»ni than njie>n tlxo moasnro of 

ix-lit-f j >i'< >p« KSf < 1 >>\ tin- < iox'C'rn inont . JSt-oondl^*^, it. 

would ssixe* tr<»nl>K- ami e->c|><'ne>o to tXic- <Xovorix~ 
im'tnt, to lofal p:o\ f r i nn<'nt>^, tvml to tlit- inst it-n tions 
t li«-inst-lx*<-s . 


<.*ase- of f ^ni \'f I't^it \ London, nta^** X>o 

mpc*trd<-d as tx'i>it‘al. -At |>i'fsc*nf this iiistXtxifion 
j>a;y‘s^ ratc-s iix re-'.^^jx ‘ft of its l>\iihlinps to txvo looal 
liodit-s, tlio Xt-- l^anc'i'iiKi 1-loronph ami tho .Hoi loom 
Koix»tigli. '[I"'h<.-so l>orotip:h.‘s xi-init 5i proi>ortion of 
tXio ratos ooilc^t-toel to the- l-iondon C *onn.t V Connoll 
and oXltcsr wtaXnt orv atit liorit it- s . Tho l-»oi\doxt 

Ooi.m.X 3 »" Ootinoil maLt-s a uontril >nt ion toxv'artVs tXio 
ttplcc^op of Univesrsit-Y CAillopt-, and flit- C^ox t-rnnxonf 
assist. s it. also oxit of tXio annttal piranf put at tho 
disioosal. of tXxo XJniYorsit-v < Grants X'omnxitfoc^. If 
sooms fairly oloar flxat. it. xvoiild simplifv nxat-fovs if 
ftxo Oovtammonf* now tlx at. if is oonxixxxtt^d to tlxo 
of rcslie^f of rafos, aj>plit-d it to sxiolx 
^dnoaf io^aal in.strlfxxt.lons.. If is not. inxprol->al>lo fViaf 

fla.o CalOYi^prnjrnotxf W^oxtlci wolooxxxo rex'rosesnf af ioxxs 
nxado fo . f ixlei ond in Yie>w% for if is vory 
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oac:;poxis<B in. oormerxioxi wit>lx na^t^ioncirl 
SLTxcX looetl 't>etx:ett>ion. . 

JN'oa^it i>]aeLt> -felxo "wixolo systiexxx of x’ctt^ixx^ CLn<i. 
'€tj>I>ox’tiioxtmon.ti of in Orecffc ‘J&arit;*tin is iio \y& 

■fcliLOiironghLly ovox-lxe^nloci, t>li.o 'fcirm* se»sms ox>I> 03 riivm.© 
not> only "fco give <iix'€3ot> ir©li©f i>o wn.ivorsi'fctes a.n< 5 i 
]s:inoLz*ocl ins'feit>nt>ions ets r'Oga.x'cls looetl arct-fcos, eblso 

■feo a/sJU: tvlicffc arcbtio 1>© lovljpci l>y IooclI fibvx'fclxor-i'fcios lio 
1 >© ei.]p]pli©<l. dofinitely -fco ■fclioir’ nj>l«:o©;p. At> i>x*es©n“fc 
ei.ll looctl a,ntili:ori-fci€!M3 in IGngland etiro loft, froo -fco 
dooitlo fox* tilxcixnsolvos -wlxaty tilxoy "w-ill cont>r*il 3 iJLt.© 
ont; of looa.1 x*ov©mx©s for* tilxis jxnrj>oso, oiflior ciirootily 
in tiio, form of et i^ra^nti -fco et jpctrtiicmleLr iixatiif Lxt.ion , 
or ixxdirootJiy l>y mea.ixs of sc5liLol€xrsliij3S a.n<A xneLin- 
i^oncnro© ^rant>s tio sfiidoritis, or ixx l>ot>li flioso w^«,ys. 
35 iit> tilxoy a.r© clIso fro© fo dooido fo moulxo no dofxnit.© 
oontsxrilS^xxf-ioxx ct-fc etll. It> is diffxciilti fo dofond sxxelx a. 
sysfcom, xnoro j>artiionlarly as noTSvadays, in tliesory at> 
loasfj^ xxxxivorsitiy odxxoa.t,ion is, -wiflxin flxo rt^aclx of all 
•\^’’lxo ar© alxl© fo j>rov© flxoy -wonld lxonofit> l>y it:.- Iti 
is no lonj5©r tlx© on© ©lass. Oix© ^?vay 

of financin^B? tlxo nixiArorsitios to ©nal>l© tlionx to moot 
tlxoir ov^or-inoroasing roajxonsilxilitios to tlio nation 
"woixld 1>© for tlx© oontral ^ox^ox-xxmoixt to eacaot a 
jper Ci<x^itcL oontrilxxitioix for tlio jaxir-x^oeo from ovory 
local ratin|5 axxtlxority in tlio ooxintry. 

Anotlxor <xxx©stion ixx oonnoxiion xvitlx taxcation 
•wliiclx Has not l>oon ^ivoxx tlx© y>i*oxnixxoxxo© it 
, dosorvos, is raised Hy tli© reoont jixdgment of JVfr. 
JTxtstic© Itowlatt, sitting in tli© ICing’s .IBonolx X>i vision, 
on tlx© axaf>c»al of tlx© Ooologists^ Association against 
tlx© decision of tlx© Xnland Xlovenxx© Ooxn xnissioners 
regarding its iialxility to ixxoom© tax. A-pjaarontly 
tlx© .ideologists* Association lxas©d its <»laixxi to 
©xomjitioxx fi*om iixooxn© tax oix tho gronnd tlx at it 
VI?* as 3 x1st as entitled to H© regarded as a oJxaritalxl© 
iixstitxxtion -witliin tlxo meaning of tli© statixt© of 
]E 21 izal>©tli , tlx© criterion in tlx os© matters as regards 
inooxn© tax, as any edixoational institution ixx tlx© 
coxintry. Tlx© sxxlxmission of tlx© Xnland Xtovomi© 
Ooxnxnissioners ixx clisalloxviixg tlx© claim xvas tlx at in 
tlxeir oi>inioix tlx© maixx function of tlx© Association 
is tlx© ooxxilxinatioix of momlxors for scientific jxxxx*- 
jxoses and xxxxi-txial iinjirovexnoixt and tlx© giving axxd 
receiving of instmetioxx among tlxexxxselves, axxd 
xvitJxoxxt qtxxestioxxing tlx at tlx© stxidies jxxxrsnod l>y tlx© 
m©mV>©rs te^xd to tHo increase of Ixxxowledge and 
indirectly to tlx© p»romotion of ©dxxcation generally, 
as well as otlxer oHJects of i>ixl>lic xxtility,^* tliey Held 
tlxat tlx© Association is xxot a Hody of jxersons 
©staHlislxed for oHaritaHl© jixxrjioscMS only. 

IVtr* .Txxstioe Ito-wlatt xii>lx©ld tlxat adverse decision, 
altlioxxglx lx© stated tlxat it was a case in wlxicli tlx© 
cojxrxxnissioners ooxxld Have decided in favoxxr of 'tHe 
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Assooieition on tHe .i^ovind “ ail “^xes^ 

gp€»o]pXe arranged for v;:!^itors or ontsi!^bx^^^^ienx^ talsLen; ^ 
in, tHey axnaXgaxnatc^ ,tHeir lilbrary witH tHe 
University liHrary, an<^ tHey admitted learned' 
Hodies to tHeir memHersHij*.** If any,fin^Hor en- - 
dorsexnent of tHe views exj^ressed Hy tHe Inland 
Jtevenn© Oomxxxissioners and tHe learned Jixdge on 
tHe xxsefnl jxixHlic worH 5>ex*formed Hy tHe learned 
societies were reqtxirod, xve Have only to refer to 
tHe recently j>xxHlisHed r©j>oxti of tHe XtesearcH 
Ck>-ordixxation SnH-Oomxnittee of tHe Oivil XtesearoH 
Oomxxxittoe, w^Hereirx it is stated “ tH© groat HxxHs: of^ 
scientific jxajxers Haa ixx tHe }past Heen j>xxHlisHed in* 
tHe Proceedings and Traxxsactioxxs of tlie varioixs 
learned societies and ixx tH© TecHxxical doxirnals, 
axxd tHe “wHol© of it Has Hx^on xxxxdortalceix at tH© 
cHarg© of individxxal -w or leers Handed togetHer for 
tHat 

TH© Clove rnxnexxt Has in small nxeasxxr© aolcnoxv- 
lodged tHe ixation’s iixdeHtedness- to tH© learned 
societies Hy sanctioning a yearly Treasirry grant in 

aid of sciexxtificj -pix HI ications it will,H© remenxHored 

tHis grant w^as incx*eased f roxxx £ I OOO to £2oC>0 in 

102-4: xxsirxg tHe JXoyal {Society as tlio agenesy of. 

distrxHxxtion to tH© otliors. It is sonxewHat iroixical 
to find anotHer Oovemmx^nt Hocly disalloxv^ixig tHeir 
claim to enjoy tH© x^rivi legos gx*ant©d to otX rrt 
©dxxoational ixistitixtiorxs on tH© gx*oixix«ls tHat tHoii* 
contriHixtioxxs to Hxiowledg© are made voluntxxrily 
and alxnost entirely at tHeir own e3Cj>©xxso. 

Were tH© learned societies oxitromely w'caltlxy 
Hodies so tHat tHo total axixoixnt of x-evexxn© in- 
volved xv^ere at all oonsid©ral>le in amoiml., w'^ero txixy 
sj>eoial concessions graixtod to tliom at all lilcely to 
create a j>reced©nt for otlxer clainxs, w^o coxxld 
j>©rHaj>s aji'jxreciat© tHe anxeiety of tlx© Xxxland 
Xlevenxx© X>e j>ar tm oxxt in tl»© matter. Tlx© amoxmt 
involved is. Ho vr over, triflixxg, and w*© can tlxixxlc; of 
no otlxer Hodies in tHe ooxxxitry, oxxtsido tHe learixed 
societies, jperfoi'ming tHe same or sixnilar fiXnctions. 
It is true tlxat tHe existing defixxition of a * oHarity ^ 
for incojxxe tax j>xxrt.>oses is caj^xaHle of varioixs inter- 
jxretations. Hut it is at least jjcrmissivo, as tHe 
P/oyal C2om mission on tHe Income Tax w-HicH re- 
I>orted in I €120 toolsL occasion to out wlxen 

suggesting tHe term * cHarities * sHould He sjxecifi- 
cally re -defined Hy Parliaixxent . If tHere is dxfix- 
culty in finding a definitioxx at once inclusive and 
exclusive, tHat is to say, inclusive of tHose Hodies 
we Have in xxxind. Hut exclusive of societies wHose 
main f unction is ]proi>aganda of extremely duHiojUS 
educational value, we sugi^st it migHt He overcome 
tey a soHed^lo to- tHe exjU^iiatg *4tcts, wHicH could Hie 
made sttHieot to rovi^Hn ^rom time to time. 


jsr^ T zi:rje: 
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j^xiKa«/^^%luiirt> isK® ctf 

*w*fc» pozi»i<ie»ire€i'*^Ve£^^ it 

vSifiF; 'fceerfc "tslip ^X&^gBBii!tat>y of "'"■fc'W'o tvjrpioctX 

. .soclobii^er* . ciMLaljaaLa fof i?i»li©sj^ ,iSf -imooxiao '^I> IJ 20 

<^ui^ of,^A.i>j>oa*l, A± iiix& oicporuse of t^lie Troa,siary'^ 
^ ^ «»p:^al fjeom Mr. ^tiatloe XEtowlcu-feXs^i^ cio- 

*53»ioxi uxi.su.ooessf ul., prosi3ij3a.fibl>ly iroooTU 7 £io ■will 

:^«.isro tio l>o mctdo t;o t^hto fatotise of I>>r<Jja. Thto 
■/^os^ of ±lxi& woold liav© t-o l>o X>ona:e fcy “fehe 
societies Ooooomoa, wit-la . ajoy £U3»istajtaoo wlaioli 
TOiglat l>o f ortlaoomaxag f rom otlioa- iaxtex-estedl laodioa. 
Xt xiaa-y o voritiaa£i.lly - l>o <3.o«ii*fibl>le, tlioroforo, for* 
tlie socioti€»a to xraa.l£e» roparoeonta-tions to tlao 
Olaanoollor of tlae XCxohoqixor, or dliroot to i^arlia- 
iaa ordoi* tlaat tlao oxataa of i*oaponsil>ilxty of 
fizadira^ a forzoiala of oxoioptioxa from iracomo ta^c 
sat^actory to tlao «ooioties aiad to tHo Xaxlaaid 
Xtoyomac? Otmimissioiaors l>o paat aapora tlao Law 
Offiioors of tlao Orowza. 

Thoro is oiao foatiai*o iia tlao prosoxat action betwocxa 
tlao Orowri axad tlao learxaed societies ora tJxc sralajcct 
of irirsofixe tax exemptioxa ai^airxst wHicla protest 
slioaxld l>e mado. tXl' to tlic time tlxo test cases 
^'cre decided xxporx irx 1020 , tiiose bodies bad tlxeir 
claims for romissiorx of income tax granted. Siixce 
tliat year tlie Zrxland IXeventxe Oonxmissioners Ixav© 
rofaased to pass tlxeii* claims for repayment, altlxongb 
test cases Jiavo not yet reaclieti tHo Ooxxrt of 
•^Appeal. We slxotald Ixave imagined tlaafc, i>onding 
tlae decision of tlae Oxixrt, claims for repay- 

rneiat wonld laave been in accordance w'itb 

^esZ^ablislaed cixstom. 


* Lloyd’s,* 

^ of T^loj/<i'*s frorrh JP^O'ijui^vcLi'rk.Q of JO^toj/cl*^ 

" Ao'u^t?. to tJhe. J^re^G77.t JOct.^/^ 13y Obarles 
Wrigbt and O. ISmest X"ayle. I?nbHsbed for tbe 
Oorporation of Lloyd’s. l?p. xxi h- 47S 42 

plates. (London ; Macmillan and Co., Ltd., 
1028.) 2S». net, 

njf LOY^Xl’S is one of tbose institntions wbioli 
was never really foaxnded baxt grew into 
being, and it dxd not beconae a corporate body 
xmtil it bad boon a power irx tbe land for many years. 
Xbe x>€>i‘son from wbom it tallies its name bad little 
or no knowledge of nnderwritixag and bad no direct 
"witb tba.t business r be W'as, in fact, tbe 
beeper of a coffee -bouse brst in Tower Street and 
f'b.en, fronx X60X, m X.«ombard iStreet in tbe days 
wbeix coflfee - bouses were becoming convenient 
plao^i for business men to discuss tbeir affairs 
over sucb refresbmeirt as tbe bous€>s provided. 
It was natural tbaf’^ persons of libe interei^ sbouid 
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baunt same placse^. and XJLoyd’s X^offee » bom 

was patronised' ebieOy by tbe oity merobam 
interested in marine /affairs and in tbe insuranc 
of tbe risls» connected, witb iXxe sea. b^dwar^ 
XXoyd and bis imnxediate successors catered . fo 
tbe wants of tbeir patrons and issued a news-sbee 
giving useful information, and many years late: 
<in 1T34) •'Lloyd’s List was established, and tbe 
authors state there can be 1 x 0 reasonable doubt 
that it was tbe denxand of tbe underwriters fox 
shipping nitelligence that led to its establishment.” 
Tbe Coffee - bouse arranged witb the l?:ost Office 
to be exempt from tbe then heavy charges for 
delivery of correspondence . So tbe connexion 
grew, and cvt%n tlie ,A.dmiraIty gave information 
to tbe master of Lloyd’s Coffee-house and sought 
and obtained information in return. b*rom. about 
1760 a ‘ Hegisfeer of Shipping ’ was kept, and 
this series of -registers developed into Lloyd’s 
l^^gistry of Shipping, an institution indeperxdent 
of Lloyd’s. 

,A-x>art altogether from Lloyd’s Coffee^lb>use, the 
merchants interested in under writixxg bad tahen 
action w'ben tbe formation of oonxpanios to nnder- 
tabe insurances was under discussion. JBubble 
and intrigue ’ is not an uxxfair descrip- 
tion of company fizxanoe of 1720, and tbe argunxents 
for tbe f ormation of instxrance companies witb . a 
**^<^^topoly, and those nrged against tbe proposal 
by the merchants, seem poor enough to-day. 
Tbe result did not come from argunxent, but tbe 
two charter' comx>anies won tbeir obcucters and 
tbeir monoxroly by an outrageous piece of bribery 

tbe JB^ing himself. The monopoly given to tbe 
t'wo comx>*^nies did not prevent merchants or 
individixals from underwriting insurance, and prob- 
ably lielped. tbe individuals engaged i n under- 
'^^■iting by preventixxg tbe formation of a number 
of comx>anies. Many years later Lloyd’s produced 
arguments to prevent tbe formation of rivals to 
tbe two charter compaxxies, and it vras not until 
tbe days when free trade was tbe cry that 
^C'w marine insurance of&ces were allowed to be 
formed. 

If a fear for tbeir bad encouraged 

nxerebants to tabe joint action w'itb regard to tbe 
formation of companies, it was a wish for better 
attention and greater comfox't that led to tbeir 
action in 1764, when tbose who formerly freqtuerxted 
Lloyd’s Coffee-house set up a new Lloyd’s Oo£tee- 
bouso in. rivalry, and later on, in 1773, toob rooms 
for tbe rxew Lloyd’s over tbe 3Royal b^xebange. 
Tbe xnanagement of tbe old CojQPee - bouse bad 
ap^parently become slaob during the ownership of 





«brk. -p J^opuriot^ox* . rxow w«U3 

a- ooflfe^o - > 10 X 1 ««! ; rx%±’rc!«>iiiaoiil3» woiro x%ot> ^oiifinocl 
t<o SL paj:*"tioiiiax* class of xxid'o>iaii.t>», axici t-Hc xadastsox* 
of 't>>ic Ticw lioosc xvas cjnt>i'fcloci fo profi-fes from -fclxcs 
l^iisiricss. As t-imc wcnt> on, liowevcr, t>>ic imclcr- 
wrifcrs ^railnall^^ -fcopb an inorcasin^^ interest) in tlio 
affairs of tHc place : tliose ilntics of tlic master 
'W'iiit^Ii xv^erc soorctarial , xv^oro talicn <iver in 1S04 
John lix^nnetf, >!’-> was tlio first sccretar;^^ of 

ILtlo^^ci's, ‘*an<i nltimatdx mastership of the <!!otfeo- 
honse ceased. X-lo^'d’s remained at the ftoyal 
ISicclian^e, eiccept for a short interx’^al after the 
jBre, until verjy^ recentl>^, when the ne^^ hiiilding in 
X-»eadonhall Street hecamo available. 

TTnrnin^ now- to the w^orlc of X^lo^rd’s, the volume 
before xis is especiall>^ interesting in its treatment 
of tlie action tahc'-n X.«lo^d *s in conii€>:s:ion w'ith 

losses l>.y shipping in "war time, and thcf^ attitude of 
tlie merchants and nndervt'riters v'itli regard to 
dealing "with the enemy in the eighteenth century 
is attractive in its simplicity and thoroughly 
diffex'cnt from the attitude ixistillcd into very body 
between 10 14 and lOJO. 'The argument used V'as 
that to carry on trade fox' the mutual benefit of 
both nations, is not aiding snd assistixxg the enemy. 
Heavy premiums were charged for covering the 
risks, but to tlie esredit of tlie nndex'"wx’itoi*s the 
risks were covere^d, although tiio nnclerw^ritoi’S 
disliked it intensely "when Hodney seized St. 
Hustatixis in ITSl with aocumnlated stores valued 
at £3,000,000- Over axxii over again we read of 
difficult times and of a certaixx number of failures, 
but success emerges in tlie exxd, XTxifortunately , 

statistical evidence, -which one might liopc? to hxid 
"with regard to xriarine insxix*anoe in tlic past, is 
lacking : ixi fact, there is little evidence about 

losses e:3Kcept such as x'elates to the attempts made 
to study the shipx>ing losses in the revolutionary 
war. !F‘rom a scient ific view tliis is x*egrct- 

table, but investigation of this kin<i is always diJfi- 
cult, and jxrobably insxijiex-alile difficulty 

when risks are covered by ixidividual underwritex-s. 
Throughout the years to which the book relates 
the rate of loss must have varmd l>et'ween soxnetliixig 
very sxnall and soxnethi ng -which, if it had coixtiixue<l , 
would have spelt ruin to any xxndejrwriter : bxxt any- 
thing like a true xneasure of the risks at any xixoxxxeixt 
is, and apparently must X»o, lacking. Is it becaust:*. 
such a xneasure is lacking that there are times w'hori 
xnarixio insxix’ance has a bad sx>«5ll and caixxxot xnake 
jxrofits ? Individual xxnd exi^wxlters, possibly by axx 
ingenious study of their owxx eacperience, succeed 
-when soxne of their fellow^s are less sxxccessfxxl. 
There is evidence in this book that sometimes in 
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th^ pMt this and it may be ^ 

happexiing timej .bul* whatever ’ 

difficulties been it ■ is clear that ' . 

originally miixdcM:l 5 ^i|^^|®|^^^ John Angei^t^Stxx, l^rook 
W'atson, 3VTarryat,''^^^TObls1bexrfe IHleath, or even that 
straxxge person Hichard Thorntoxx, w-ho -woxxld 
cover a shipment of gold of £!24>0,000, were ceirtain 
of success, which axx average xxnder writer eould 
neither e^c^iect nor deserve. I^he explaixation of 
the eontixxxxed success of I-loyd'^s is probably 
because there has alv'ays been a sufficient number - 
of moxx of the calibx'o ixxdicated- One canixot help 
feeling, how^over, in x'eading throxxgh the 
book, that maixy of theii' corporate actions "were 
takexx late ixx the day aixcl xvere alxxxost forced upon 
the \xnde*rxv'ritc^rs. 

M^aixy years xigo the xixidxw writers ®' 

form of "fiolicy v\'hic>i, as axx exaxxxple of draxights- 
nxansliip, xvoxilcl l>e alxnost irxxx'>*^>®®i^*^^* defexul, 

but it is still ixx xxse, axxd a better dofoxxce of its 
coxxtixixxed use than tliat gix""eix iii tbe l>t>ok l>efox*e 
us is x>T*obal>ly that it lias lieexx x'etainc'cl bc*caxise of 
the innate eon sex' vatisni of tlie xxiideru'ri ters oix 
oixe liaxxd and a l>t>licf in the ixxtegi’ity of the 
undei* writers, ratlier tliaxx a ti*ust of a k^gixl doexx- 
xxient on the otliox*. Again, it -was xxi>t until IHTO ^ 
that a com jixilsox'y deposit wixs xxxade giving x'oal , 
socux*ity for underwx'iting contracts, but in oxx«-^' ^ 
soixse at axxy rate the security -was tliex'e^ long - 
before, anil the X.<oixcloxx uxxd€'rvt''‘rxters were xini- 
A’^ersally tx’usted. Olearly, if tliey hxxd xxot been 
trusted, it vi^oiild liave been fox* Hloyd’s 

to have grown from axx uxicoixnocted j^roiix> of 
xnerciiaixts doitxg marixxe xiixder'W'ritixxg ixito the 
1 >c>sition that it liolils to-dxxy, 'w^itlx its 

of being 7 >repax*ed to insure not only nxax’ine x'lsks 
l>xxt also fii'o risks axxcl aix* risks, and all soi'ts of 
xniscxdlaneoxis risks as well. 

Xt is aj>j>rox>rixxte that the Ixistory of l-<loyd*s 
should lie writtexx by IVJx’- Olxarles XVx-ight, "w^ho 
probably knoxvs xxiore about tlie history of I-*loyd*s 
tlian anyone living, and by IVTr- O. XSrxxest Xf'ayle, 
to w"hoxn everybody iiiteresteil ixx shipping is 
gratefxxl fox- his share in the official Ixistory of the 
"War, and the book they hav^e produced is -well 
xvorth rcadixxg. The authoi'S have wisely avoided 
the texnx>tation of giving unstinted praise to their 
subject, and they have steered a course betweexx 
the dullxxoss of a business history and the jourxxalisxxx 
of adx'^ox'tisexnent. The book is beautifully 
and, being adorxxed with maxxy illustratioxxs, for 
which Mr. Exnery A?V"alker is respoxxs^ble, praise of 
it oxx tlie artistic siiXe is uxquxeoc^sary and would 
alxxxost be axx ixxxpertizxexxce. 
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of -feibo ^.o£tci.ojro>r of i^oioinoo^. 
pA^ fxAll aLo«9torix>tiiort ^«^i4:;lji dfivo il]iji»fx' 0 /t>iori.€i of tlito 
oloc^'tromo.fitooli ooixst-rviet^od »f> :3ollovxio* jat. t;fjo Sfifico 
xxatt^oirAail clo^ JFt€N?:lioaroli.o» ^toiootiificxuof? oti irxdl 
of doei Xiiyoiit-ioxxs. TTfio xxnatf^iot. liLa>» o, fot-al 'vvoi^lxf of 
120 xfxofrio foxiw, of -wlniolx lOiS t>o>iE^ arc?* ix*orx »oci O i'.oos 
csoj-^ipox*. ■JPi'olimiii«fci*y ixiLO*x»x*i*oxoojafw ^ivo 40,-4-00 g:£kxi$4» 
»s t-lxo s'fcjpoix^yivli of "t.Ho xxx«i^rxei-fcics fiol<l olxfMiciocl. Tlxc? 
c;o»t> of iHo ixifist.mxiJixcisot w<x^ clofraxyocl >>y xx of £t 

x-nillion fx*txiio» froio flio J'^aHfoxxx* fi.irx<i.-^ 1>. Hel- 

'bronner i 'X'Itlo mut^a.j^iit'omori'fc of t:.jKjo etx'o of oxoi'iclietix in, 
flio li<'x'orAol 1 -A.lj>st. — G- ]t^icolAclZ 4 § : TJio <3oxxfi^»iro.t;ioiis 

of orclixifcxi‘>' fsj>*xoo. M, Jonets : 'X'Ho f i*«xxHfor’rxxa.t;ion of 

fHo i»> t/e^f5T•lxl MtirfttC'Ofs of t-lao jxfiLrfifil clifforojit/i«.I 

fioTx jsr» -~rt ae Possel ; Tlio px*oloTx^x«Lfioo of 

aE^iooxrtoii Henjrik L, Selber : Ttio f.Hooroxxx. 

- — F?. T'ambs LycH« : .f^iioif f i iiicf-ioiit?. — - 

1*^®*'*“®’ f^ive : 'I'lio t ioix of t^t-ol-cojH’K f.lxooi't’sxix 

ojx fi*rixi-e-w <.>f ocf ixiliWx'ii loj . - S- Szczeoie wslci Tlio 
j'oflootrioii of flK* roriw. i-osxxltM of fJio oxcixei'i- 

cioMOT*i J>o<l ti/LTx •«.'»<’? AX'itli t-liosjo oo-loixleftroc 1 frotix t-lxo 
ioi'xxiolw oi J-*- rlt! Jiro^lio. — - G- L^ndsb^^irg; «vti<l I-,, 

l^dandelstam : JSotjiie' tir^w^ f«.<*t,.'s r-oltitiixpc to tl»o <liffix«iofi 
of litrfjl iii .ix 1.^. - G- Simon. : jf >i’ocf i xotioii of 

^r*xt t>X l>liotojLrr*xi>>i.v-* Getston Rapixx t 'rii«> 

ol«rc*t rol>'^t io |iro| »«xx’xxt.i<»ii of pot ixr»-i | »orxxxmx^xa.ixja.to. 

'fljo <jf tx wilix'.on-iiitxiv^nnoMO xillo,v «.« xxixociet wit.li 

wolxxtioTi of r-Mxxj-^t it* a'xllcxkli a^^ oloft^rol^N- to ^ivoM a. ;jaft>otl 
yioltl . 1 1 1*.- - P‘, Sonot^-lVIaursr : ''I'lit* 

po j-*i Kxx t i < * u of x»<^'l<>ixixi?u iix xx v'tx«*.xt»xio . TTIjo poloTxixaxtx 
•i« tTOfx< oix <»op|>t»i' plat<>>4 t*o<»l<*<l Ixx 1it|xxicl aii* : 

f‘»*<'>nc» > 1 * 01 ’ font to HS pt,'i* font of flxo ixolotxi xxxri 

o i»i t’iliist^t i if-s t'oxxtiouHiO'tl t>ti t Jxx' oo.l - - A. Boxitaric 

€Xix<l F. Ptanes : "JT'iio pfxoi loxxxoitxx t>f ci^^oiix^sac oolloitlxxl 
jxraxiiilt'fs. Wlioji <^<*T*faiTX Mtxlw (*xt*«oi»it^ Mxxlpfxitlo, foi’i'io 
oxitJo, j:rol<l) x*x*o fi‘oz<ui, tl»o | »a.i*t ic*loK Hojixxi’txto in flxo 
f<>T*»o <^>i' j^xnixl! a lx xvitlxoxit fixiix^ flxo ooloxfr-iiig: 

xxjottt^i' fixi>:o<l tiio xol, L>ot wlioti xxffoi' lloooxilatioxx 

xvi't.li ixii olx'ot I'ol^' t o tlxti ooloxiJ'iii^ xxxfxtfo-r Jrictx l>ooj> 
!>>' ti>*^ X* I lox, SI x»4i>xocixioixt fyooziniaC tloox rxotv 

c-Miixo ft xo| larxi'txt ioii of tl»o '"I'lio atxxox'istioxi of 

x-o< I, J -Jismsxx'clc l>r'€>w’ix, a.txtl < "ofxjtxo T’xxl Ixy x^olloitlx 
IxaX l>ooax xttufioti 1>>^ xxjotxiix of f.ljo froeziiifjc moflioel, 
— WaulbAniel Xbon ; irxflnt'ooo of oloof I'oly f txx oxx 

tJjo vt>lo<*it>^ of ox* t.aixHoi*oxix >xn<i f hio r-oltxf itxrxx l*>ot-vfoo.*i 
flao ol<f*t't-**ols:iTi<?t it* } >t> toi 1 1 axil anti tlio oloot:romot>oar 
1 >otox*tixxl t»l' pToJil.- Ch, Quillaxd : Ooxi fril^xi t-iorx to tJxo 
xt-xjtJy of tlx*t' j’osxot-i vit>’' txf ooanlxnxt-iVsIox. TVlotliotl of 
ynoaxxxi’ixjpr tiao v’oloc*it;y- of j»ropa#arat:ion of t-Ho oonrx- 
IxoMfion. TIjoj’o aj*|>oetrM t-o l>o rjt> isolation l>ot:.'W'*3e*n 

t-lio t.otni>oi'x* f iiro of itxHamniat itarx xxntl tr.lao volooit-jy" of 
jxx'opa^z-ation of oojnl>xi«t ion . - - bl. Barutzlcus : 'Tlxo 

s>^rxt>lxo«iis of oT'^anio l'30tlit3« aitd of arxxmonia at-aftlixp; 
■w'itl'i watox’ jcrass, wit.tjoxat fJxo xi«o of oaf A xxofo 
orx fJxa oliaxxiii^ox jxx-octnootl l>.v «iirxi>lei ooxnpx’OMwiorx of a 

nxixcfxiro of vv^afoi* anti aLx*, IMlle. Cdcile Noir and 

XoHdnjg^-Batclxan^r ; TIjo >ai*at-ion of o>"a*ao^on in 

flics "wof "way. TTliit^ ^a» tilifainod l>y fJxe» inforaofion 
of »oltif iox*f^ of ooi>i>oi* BX-iljiliafo axxtl j^tifximsixixn oyanido 
oon»i»f» of 78 fiox* oonf oyano^on, 1-2 |->eT- ooxxf liydx-o^e>ix 
csyanida, anti 2Q 2^’®-*' oonf oarlion dioxxdo. d aocixxoxnoin'w 
znot(l>.od fox* j>x' 02 ^*xrirx^ oyano^on Ixy oiciditsinaa: onjiroxia 
oyj^^xido ,'wifii fox*rxc oliloadlLia fyiVxst* i>x*jrox* ^as in cjxianfifa- 

ti-v^o yi©ld». JMIlle. MartJbe lWIonfag;ne : x*©s©ax'eli©s 

ralafxv'a f o fix© aof ion of ox'jgaxio-xnagrxiosiixxn dax'i'v-afive© 

nxrx aom© faffy dialScylaxnidaa. M[ arias SiSoxx r Oonfxrifexx- 

bioxx fo fH© afxxdy ,Ox fix© aofioix of $r<^x»©oua Jhydxrofo-Z’oxxxio 
xold oni fix© ©f^^xox* aalf® of orjgjaxxic aoida af fli© ordixxaxy 
>x*©eiaixx*©. Oxx fH© Ibaaia' of aoxxx© ©x«::pecrlxn©xifc» dosoxrxlxcsd 
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' 'Sfeix" • a^lia*r‘^'l^;v©(#i ., OJcl' - 4 - MBix* . OO . OJHP' 

4*,^^ JoSt afir a. ^©xx©y al xr^cuc^^ioxi, K, l>©irxp: any morxoval©rxf 

radical, ^ncd JEt' an alley! ^arx'oxxji. J. Xomitcli r A «(©rl©s 

^ la©c^. fncwqcx aoxxflxt^pn S©x*l>ia. V”. Ad^ilon and I*. 

* ’3C*3^€>,. ixn^oxfanc© of fli© 2>l^^3:iom©na of 

^liflncfiorx in fSrxffany dxxriix^ fH© <g>xxaf©mary x^oriod. 
Til© of «oliflncfiox* wai^ ot>s©i*x^©cl Iby OF, O. 

A-rxd©r£X^oxx af 13 ©ax* liHland, axxd ajiplicd txy nixxi fo 

©3C]piain fH« x’iv©r« of Mfone© in fix© F’aikland X»1©«1.- 

F'oxinafionw t>f g^ixnilax* orij^in ar© found in JBriftany 

and Nox*ina,ndy : fcxa©©rxxl ©3camir>l©t4 ax*© cifjCMf^v^ Cldmen- 

cet : Ifl,OH©ax*dio}:9 orx fix© d©v©loi>nn©nf of fH© p©x*i- 

fl»€K3ixim in fli© {^©nn£* F, f^iloxridov ; 

TH© oixoxnical coi*«f if ut ion of fli© oliontlriosornOM axid 
tlx© plaxyf».—~ Raymond- Hamct ; Tlx© idenfify 

of yolxixnlxixi© aixti Fonxrxxoati anti l*ap^© 

sfafod flxat yoJnixnlxin© ©xcfraofcd l>y JS|^>i©iuf©l fironx tlso 
l>ax*lc t>f and c|xxol 3 xrac 5 liin© 

is4olaf©d l>y H©»k© fx*t>m fli© Ixarlc txf A.w»^xit<fojSFj»terxx/<» 
l>lctri€'c> w©x*© idonfical. Tlii» conclntiion lxa» 
l>©©n crificiiftoti on «©v©x*al j^X'tmntlw, Tlx© atxflioi* lias 
2>i*c5pax*©tl i>nx*© Mpc3oim©ns fx'oxn Irxotli soixrcos axxd 2 >^o’v**©s 
flxtxf yol*iml>int* anti tin©t>x*aoliin© ax*© l>ofli olxcixiically 

axiti plyysiolo^ioally itloxxfical. Henri ASarcelet : I'lx© 

|>i'©s©xit5© of a fatfy aoid. ixof .lxiflx©rfo ofc>s©x:*v©ti , in a 
fiwli oil. Tliis atiitl lias l>©©n isolaf©d fx'oxxi tH© safiix*- 
nf©ti faffy aoitls ,.of fix© oil of^ iOor’o^cMratx axxtl 

lias fli© ooxniiosifion ayOg. blme. L. Handoixi and 

^lle. A. IMCichauxc : '^Pli© oom 2 >ax'af ivo variafioiis in fli© 
axnt>xnit« of waf©i*, fafty acritls, and oliolosfox'ol in fix© 
liv'^ox* anti s 2 *^®'on of tli© xiorinal {jitixioa-j-MI^* and in fix© 
^nintia-pij^ syil>xr» if t©d to a dxc3f 'd© 2 >x*iv’'©d of fH© arxfi- 
w<*ox*l.>n ti© x’'itaxnin. — A. Paillof r Tlx© x*©lati'v© im- 
jitxx'taxjoo of tlio v’ariotis fatjft>r« contx*il>nfing: fo lixnif 
fji© s^^i'cad itxjj: of fix© f of xnaiz© in fix© ©asf of 
f^'^’ant*©. — Y. IMtanouL^lxan and JT . Viala : Vimloxxf noxx- 

ros©s axxd ©x.c'i*©f ox'y ©anals of fli© sali'vax'y i^laittla, 

S. I. Zlatogroi'off : Tli© ©tiolcig’y t>f acax'lof f©"v©x*- 

C’aX^XC 'J'‘0W2S3', 

Royal Society of Soutlx Africa, .Txxn© 20, V. A- 

Wager : ^'Ii© l>i*©©dinp: Ixaliits and life Ixisfor-y of 

soxn© Tr-ansv-aal axnpliilxia. Tlx© liitlnorto nni*©cox*d©d 
lif© lii«fox*y anti fcxx'oodin#^ Ixalxifs of JEf xa-txrxxto- 
rcr-t'tifu ax'o dt?«c*ril>©d , Tlx© fx'ox^s "w©ir© foxxnd af T 
CS ra>.’©lof f in ix.or'tli-oasf©rtx Ti'axxsx^aal, fix© moaf 

«ont.lxc-?m x*©ooi'<l af lexxo-wn, ^Tlx© axrcs 

laitl in snx.al} cax'ifioa xxnttcx* fix© aixrface of fix© Ixaxxle of 
a 2 'ool and aro loolcod affox* Ixy fix© f©xnal© nxxfil flxoy 
©•r© Ixa td i©d . ''PI I© f©xnal© flxoix dijrs a fxxnn©! fi^ox^x fix© 
ixoisf fo fix© wafta*, dowxx. wlxidx fix© yonni^ fad 2 >oi©s 
wi'i^ld© iix a mass. Tlx© yonn^ facipolea lxa'V“t=x a 
2 >©ctxliar nxoflxod of x'©s 2 xijraf ion l>y xrnoaxxs of Ixlootl 
V'cssols xn ©los© x^^'^^^inxify fo tlxo sleixx on fix© txntlcr 
©i<-lo of flxo IxotJy — Txo ©>rf©mal i^ills l>©ir*f? 2 ‘^*'®**^oxxf . 
Tlx©y ar© xxlxl© to ronxain aliv© oxxf of fix© -wafer* 
for a» xnnolx as IB days. Tlx© lafor Ixriof afai^os of 
fix© fadjxolos ar© d©scrit>©d itx detail. Also Ixriof xxofos 
ar© j^i-vesn oxx f^/xr»/nt>X'/it>r»-«.x,v h9j'€t^c%<xt%4^ axxd. on JEjr-t/_/>er‘- 
^ruot.rrr9ryrctt%4^ — J. H. Rower axxtl W, Rose : f^ofos 
oxx fix© lxal>ifs axxtl lif© Ixistorios of som© Oa^xo 
jR©ninsnla Axxnra, Tlx© l>i'©odiix^ Ixatxifs axxd lif© 
i\*^forxe» of U y Iictrstodcii. and ^rtHT-ot^tjpt^^Uci 

ciro d©sorifc>exci. ISToflxin^ Ixas l>©©xx 2 »r©'V"xoxx«ly 
Isjixown of fix© lif© Ixistories of ©iflx©r fix© ^©rxvxei 

or Tlx© xnefanxorjplxoais ojf fix© 

small moxxxxfain ftxad, rotyox, ie» also |^iv©xx.- 

I>* G. Steyn and IV®. Rindl i Tlx© foxcioify of fix© fmif 
of AfeZxd A zedCTr'txo/fc <S*yrinKa l>©rri©s>- Aze- 

dcxrtzc^, a frew© xxafi-v-© fo fn© Xfinrxalay©^ rojgion, is 
widely iplanf as «txx ornamorxfal fr:©©r If is icnown 

Soxxflx Afrioe. as H^ssilxoom,. Sewing or ^yrin^a, axxd 
fix© druLpes, toxown as Syrin^a Ixarrlos, ar© commonly 
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Jfc>oIiov<j»cl -bo t;o3cxo. "^riap z^^ockoi^cletd. Ia:iJfo:iSc^ek;^ioxx 

ii^jj^cbx’ci. bo t>03cioi4k^» oi3!;raJ«^l»dL tecMcaa. 

^ix£«t>x‘CLiijgtn^ aarxcl ^orarbti. -Afirio^tx" so'i^cro^Ms* is ooipdBticrfcixx^. 
Ijx vio’inr of t>lio ixxo<^:oolvtsi^o xi.jEi,t>ixx>Gr xrooox'dlodL 

o'v'idoooo iti soexrt^ci cte»sipa,lal^ -fco i:oixi.Vo8%ij^et±.e 
jajrol>le»jqc» , l>oi?Ja. from, 't^la.o t^03cioolc3^xo£i.l etzxci olaomiocbl 
^n>oixa’fc of viovsr. *X *la . ia ■^rosxal'ts slaO'w Iyo^s, slaoop* 

l^o«L-t*3, rs-blaitas', em.d. ^xxiraos.-.x>i^s a.ro sxxso€3]pt>il>lo tso tilao 
syrixAi^a. troacixa* pigTs l>oixa^ l>lao xxaost> susc€!»f>'ti bio o<riiix3ni£Lls» 
£Lrati ^ocLt>s t>liL€fcXi s 1 :ilo 05 >. IVIoLSoovy-d.xxclKS -woro 

not- Willoci 4 g||||PihL loy x^olcLblyroly dosos of bixo -plcuo-b 

xvitxtjfox-ictl. "Xi^o synxia-fcorras jarddu-ood in i>lxo febf>ci>l cscteos 
s.ro j.>a,x'Ck.l:y'si^ emcX xas^roosis. lI><3S.i;]n. osxaa.lljy' occmrs 
-fcliroxa^la staff oo£Ll:>ioxa . Oolcl aIooIxoI cjoxnplot>ol>r romovos 

btio -fcoacio. froxn •’fclao ^rotmci fnaiti, bxffc -tlao i>roclxtot> is 
ooxi'fekat'oins.t^od -wi-bli oorxsidoretblo qLxas-n-fci'tios of irt- 
xioottotis r€Msin- Oon'fcixatiotts osctiz'cto-fci on xviflTi esflaor fa-ils 
•fco jronxovo blrxo foacin ooxnp>lo-t.oly- TJIto foatins txro not> 
of t>lxo nO/t>tax*o of «kllc£Lloi<ls, -fc03c:a.lbnjrrxij:iSj, or ttoositlos 
oasily laydrolysod by exoids. 'XT^aoy jmosf |j»x-ob«-bly 
bolojt^ t>o tiliOLti ixadofinil-o |^rotii> Inao-wn «ts “ bift-or 
jarixtoiialos.®* — ^X>x-. Jan r>oxnxnisso : UVEoan so«,-lovol axad 
otT'lxor 't'ida,! x>boxxoxrxorxcfc ixx 'X'ablo 13cLy> ''fixes y>a.j:*ox* is s. 
briof sxx.mrxxa,x*y of 'vt^'orlc on < 1 ) xxxoxxxtl scsa-ldvol tA,b 
Oa-yxo To-wix, (2) oox*x'x5la,t>iori bo-fc’wotaix xrxotxxx soa-lovol 
£xxxd bajr*oxncst>x*io jarosstiro, (3) nixiotooxx yoax'ly f.idos, 
f-^r) spooxaul f-idal jxlxorioxnorxoxx izi Ifc'''ol>x*tx£xr*y 1 00*7, a.xxd 

<S) t>icle> ooxtst-ctntis. I>t-. I*". G- Cawston ; Tbo xrosist- 

arxco of fo va.x*yinf 5 <iogx*oos of dosiooafcioxa.. 

*3'*lxo jaoxT-odical dryixa^ of j>ools rowtilt-s ixx fixes doaflx of 
l-lioso oxcamjalos of fbo -wlxiob a,ro sfraxxdod 

oix -fcbe stxx*fa*oo, as flxoy aro tmjfxrofocfod by ait ojaoi'- 
otilafod sboll ; fboso flxaf sot.tJes dow'ix irxtvo fbo iixtxd 
ax*o xaotr afiToefed by dry -wixxds ox' flxo sfroxti^ stxxt’s 
rays, flxotxi^lt fltoy arcs sfill stzbjoof fo fixe* affaclcs of 
soxno of flxe>ix’* xxaftxral csxxoxtiios- and 

aro botifor ablo fliaxt osci, f.o .Itilxorn xtf ixt xntxd, 

booatxso of fho jaj*o-fc©ot>ioxt afford t*d by fJtoii* sfotffcor 
sboll and Sxnallox' ai.>ort.txx*o. Wifb aiij,^x*oi,ariat> €> food 
JF^tct-Thorb€j9 ( li'vlraixss), trojopicio^ (ICraiiss]>, 

and Jlif (IVliilloi*) Ixavo wtxrvivesd 
btxryixx^ ixt j^ardorx soil for fa^rolvcs days af a fixnes, 
fbotti^^lx all fbo XyiTTvri CT&cjG avesi'o desad. 'X’lto oxefonsives 
jurrowflx of JESialteror-rhi^ crct^j9'i (f*onfodor) rajiidly 
drios xx’i.x a. x^ool ixtfosfesd -wiflx J^v'-ym^ceidcF*, anti 

fexnigbf bo ttsod fo doefi'oy fl nb:o- in fosfod sjxooios. 

. Sloma axxcd b- ffogbon z X^rolintinaxy csoxniixtxrxioa- 
‘fioxt on fibo obx'oiTxaf io fttxtofiorx ixx JVTerxo^xxa 
TClta .'jxo'W’or of olxroxnafio rosjxoixso is a^^oll dovolo|:>ed 
in J3otvwoon 1 and 30*^ G. jxlxofic 

afimi^lx aro flto xxtaixt a^oxteios csoxxfribixtviitgc fo p>i^- 
mortf-arv offoofor aofivify, A. sfafisfioal xxxot/lxod of 
dosorlbxn i^ f Ixo o^efoxxf of o^c^ansioxt or confraefion of flio 
dorxxtal xxxdlaxxojxlxox'os b^^ assijEcrxixx^ ax'bitrary xxtxmori- 
oal syxxibola 'ra^as aj;>fxliod t>o t-bo coxxxjxarisoxx of sorios 
of axtimals IgaO^pb at> difforotxf infonsifios of illvxxxxinafioxt 
'W'i't'b flxo ftold of vision dofinod by stxrfaoos of difforonf 
absor^xfivo i>o"vror. Tbo rosixlfs sbow : (cx) fbaf flxoro 
is a sli^?lxt> dojc^ro© of jxrinrxary roaot.ivity indojxoxxdonf 
of flto oyos^ fondin^ fo groafor oxcjxansion 'W'ifb ^^oafor 
illnrnixxaf ion* (&.) flxaf fboi-o is a sooondary and ixido- 
X>€>ridonf r43snoxtetes for Tsvbiolx ibbo oyess aro tlio x-ooojxfor 
orj^ans, <<c> fJiat^ f^lto sooondary rosx>onso by c‘ont,x‘xxot.ion 
in a lij^lit-soatsliorixti^ and 03cx'>aTisiorx bo a li^bt-absorbixxj^ 
stix'faoes is of xxxttob ^roafor oxc-teoffc axid -mtx'^i***^® ^ lo-wor 
int-onsity of iUtxxninafion “fcban f>bo jxxH^mary rosjfxonstx, 
<c?) fixate flxo xxtolanoxrxboros of oyolos« foads or of 
xtorxxtal tioads Itoxxf. for soxxxo -bimo ixx darlcnoss aro 
ixtfr-ormodiafio in oondifioxx- 

X-»'BS3>o:3smj0t^'^v. ^ - 

A.oa<ienx>r of Sciexxoos re#»dE«^«r* i^^o- 1^). 

F- bovinson- Lessing : Soxno oonbrovorsial x^robloxns in 

< iNo, 30b»* Vob. 
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f>l%o ola;saxiB.oaf>io!rx and nojnonol«.f>tiiro of aroolKS. ' 
i>b^^' 3 ?Trio rooXes in tJto broad sons© of t>ito i>©r»n intxvtmb bo 
ac?e»€pardod as lotxdoorat>io jpalseofiy 3 ?io <diagprtotisod$!Hi^K>da. . 
zr-oolcs <in somo oasos also ]pot:asb roolcal;. 'X'ltoy ara 
sttbdi'^idod info l*:oraf>ox>byro« oacyfeora'fccmb.^^oa^ 

atnd <^txart>z b:orai>o 3 c>byro»* as -visroll aa licorabo^pbyrifMBiB*. , 

oas:ylcoxrat>oj>ltyrit>os, and ^ttarbas ls.oxrat.oixlxyrxt>os. A- 

'Xolntacbev : X-ovror Yonisoi as a i>byf>o-gooi 5 raixltioal 
bottxtdary. Tlxo Yonisoi valloy is oonsidorod by 
many bio^^'oog^x'ajxlxors as a bottitdary bobAVoon 'fcbo “fywo 
^roab divisions of bbo lE^alsBoarobio x'o^ion* ono ooria- 
sjxonding^ bo bbo anoionb Ani^ara oonbinonb, and bbo 
obbor ooxnjxrisini;? blxo "Wosb Siborian lovrlands, ^ *X*bo 
disbribtxbioxx of jxlanbs in bbo norbbox*n ^arbs of Siboria 
indioabos* lio'w^ovor* bbab bbo aobual bottxtdary bobwoon 
bbo bt;vo floras docss nob ooinoido tvibb bbo i^oolojs^ioal 
boundary, bxxb jxassos disbinobly vsrosbwards from bbo 
lovxror "Yoxiisoi, Tbis is otcjilain od Ixy rooonb oxci>an- 
sion of bbo -Angara flora vt'osbtvards, and a ^onoral 
jpx^xtoijxlo is ativaxxood, bbab biogoOjgra|'>bioal botxxidarios 
do nob nooossarily ooixtoido -wibb bbo goologJoal oxxos, 

boinj^ dojxoxxdonb on rooonb tnifscr^f-ions of or^;anisms. 

A- Gxrosse :,-Isolabion of jxrobaobixximn . l^robaobiniuxn 
oan l>o obbaixtocl in stxffioionb < 3 ^ nan bibios by ro^xoabixtg 
xnaxty binxos bbo f ollovirinjjz jxrocossos^ = ^ ^ I>rob- 
xtobinitixn, bo^oblxor vriblx jxbospsbabos of setrooxx i nxn and 
bafnttxxn, is j.>rooif>ibabod from bbo ooxx con brabod soltxbion 
in Ixytlx-oobloric acid ; ( 2 ) ^bcssjxborio acid is sojxarabod 

froxTx blio jtbospbabess of 5*iirc30nitxxn, ixafxtittm, axtd 
jxrobaobixxixxm by nxolbixxg: vribb 3 >obassitixjx carbonabo ; 
( 3 ) jxrobacbixtitxrxi is isolabod (blxon^^b only jxax'bly) from 
SB.ix*ooxtitxixt axxd liafxxitxxtt by bbo j.xax'bial orysballisabion 
of 03cy olilox'idos froxn bbo oonoonbx'abod J lydrooblorio 
acid. In bbis -way j >r obaobtrxinm oaxt bo obbttirxod as 

bbo oxcido, I^aaO^^. M- I>* iCverev : dionoraics of 

JSJ'trytJhrojot^A^ JL-., and liJ.'y^ot/t^iorcJi iff 

L. A. fxair of A'. bas botxix obsorvod otx xx. 

nosb -wibb somo yottng: Ixirds, -wliioli wox’o fc*»d by blio 
onos, bxxb bbo yonxt^ 3 >rovod labor bo bo bboso of H 
axtd old birds of blxo labbor sjpocios boolc caro 

of bliom, *wltilo bJxo fxair of IS , disaf »f^»oarod-. 

N. A. ICulilc r 'I'bo sands of bbo 3P**bcbt>i*a T*opcix>xt. Ib-^o 
saxxds bavo dofinibo clxaracbors sbo-winK bboir xnarbxo 
origin, and bboy bavo xxob boon disbtxrbod sinco_ bboir 
dojxosibioxt ; bbtoir a^o is bbab of bbo lasb rojtzrrossion of 
blxo norblxorxt ocoan* 

1 0. -I*, Lascarev : fSoxno 

sbabisbical j,>x'obloxixs coxtcorxxixt'pf blxo nx-ovoxxxoxxbs of 
anirxxals. 'Wlxiio ib is inrxpossiblo bo x>rodiob xxxovo- 
nxoxtbs of individuetl initxsoria, xnovomoxibs of a 
lar^<=!! Txttmbor of blxorn aro snbjocb ^fo bbo sarno 

lax^s as movomonbs of small inorganic jxarfciclos. 

I*, r*. Lazarev, L. M- Coni>er, axxd A. X>nl>inslca3a- 

Voslcresenskaja z Tbo inUtxoxxco of ai^o on blio adayxba- 
bion of x>^’**il^^®****'^ 'visioxx. 'Visional adapbabioix bas 
booti sbtadiod ixt snbjocbs of -widoly difforoxtb a^o, from 
site bo oi^liby-ono yoars, and ib -was fotixxd bbab njx bo 
fifby yoai's bbo jxoxvor of adajxbabioxt is nracbioally 

coxxsbanb, bttb labor ib docroasos rajxidly. jP- P- 

Lax&arev s A mobltod for doboxminabion of bbo ago 
lixxiib ixx xrtxaxt. I'bo ago limib of xnan bas boon dobor- 
nxinod by a ooxnjxlobo bardoning of oorbain bon os ab 
abonb 130-160 yoars, Tbo atxbbor suggosbs bbab ago 
lixxxib may bo doboirmixtod also by sbtidying sonsibtlxby 
of oonbx-os of i>oril>boral vision and of obbOr nof'trcxbs 

conbros- P. P- Lazarev and A. I>ttt>inslcajAfc-V'^J^^ 

resensicaia i Infltxonoo of aloobol on visvxal 

Adax-xfabiliby of -vision is modiflod, btt^ 'nofi oss^^ibbtally 

affoobod, by alooliol. 5:, Sergeeva i 

otgans of Iso^oda. Prolimxna|fY " , 
sbmobttro of bbo gl^s of 

>S^cerorac«- aerr€»^«4i«t*. 'lorraon.bs 
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^TlrmBwf of tjliua sgpooicsts firtudiodL liicuv-e paro-trecl. ' | 

, ibcu<:»x‘Ocsl^<6attUbOCbU3r« V^. G-roxxxo'V :x *II?23 a ci^o ^ of 

^ 'It-tii^iSo areanntgufcnw io Siberia.. A. olaa8i&oa.t>ioxa. of aXl 
Icai^fcO'wxi. 3pailfi^l^}i't>bio romadLna in. Sil^oria. ajod axx a.t>4^emjpt> ' 
^|to oorrola'iio 'ttbezxx Twritb ■tH.o jDpoolofjfioal biet-ory of isne 
^Soixotey . 

' -> I&iTo, 11. — X.oa'win.aon-I.^eaaiixgE and 

z Tbo rriLa.^3ntot>io 3 proj>ortiio« of aomo atony 
-.a<fe^i>ed 3 Pit»eBi- A jaxwcnbor of anotoor-itoa -wore oscaaninod 
''?lB«^t43t. r^^fiurd to tixoif* jrxxa^natio oondition, and it 'waa 
' ''!iN>TCtjnidL tbat^^ ’^v'itb tbo oacoojption of t-wo, all w^aro foobly 
-Si^aa^apc^rt/iaod- A^ atijdy of tlxa ax*tific»ial ma^^notiaation. 

spanetoojHLtoa at diflcarcnt tomjjor'atm’os ^waa also 
*'‘«*ndea?talacan, ' .'witii. tlbio rosxxlt tlxat bot^woon 4 jOO^ and 

O. a abarjp in.or€>aso in. naa^gnotianoL -weaa obaorxrod. 

" 1&^ Sfobajrbalcov' and A. . Sosadlco : Invoatigations of 
10:27 oacj:>aditiojTL to Soxitli IB'orjC^lxana for tlxo atndy 

i’jorf Antimony and naoronry doj>oaits. 3P. ICobalco and 

V Iv-’" V.. ICurtclaaov : IB'omi.ation. of oacyjgon at tbo anodo 
tlxo olootrolysitt of i^laaa. TPIao j>-rodnotion of 
\<ncy^on. in. tbo i>roc 30 ss of disaooiatioxx of by ^a 

^ ^nx’ront at difforont tom;nen*atnroai>xrov€>« tbat ITaraday’s 
laxwr £& -wbolly aj>i>li cable to tbo electrolysis of ^lass j 
*xo»rextliele»s, tlie xxse of tlxe la^v is xiot jnstifled in tbe 

' jcSase of axx ionising cnrx’ent. S., ICostjrcbe'v and 

yj'. JPa^rxxxaxxzx r mxe fcrxnentation of asymase is dne to 
. li-vinj^- cells- 'Tlie f exrmexvtati on of varioxis saxn.x>les of 
TB^^mase x^^roved to‘ bo a i>xxroly biolog^ical dxxe 

"'td'tixe jp.resexxce of yoast, AV'lxile tlie 

/'li.yF»«>t3xetical ?By»xxase coxild ixot be jxroved extjperi- 

nxeiitally- 4St> JECostycbc'V' and A- Clxoxxxitolx z 'I?be 

bsexxco of o3ctracellixlar fermexxtation in tlie xxxacera- 
ion- jxxice of yeast. A. series of oarefxxl e3!cj>exriments 
oroved tlxat tbe fermentation of tbe Jnioe of xnaoc^rated 
'‘oast is xxot <ixxe to tixe of scynxase, bxxt to a 

»io3o^ioal jxrocess, tbonjE 5 %x tbe actnal ai^exxt of tlxe 
erxxxentatioxx Ixas not bcserx yet foxxnd. 

HoiMiX!:. 

JRoyal I«laXidrxal Academy of fixe l-incei^ IMar. 18. 

£. iBianclxi : A.tixn.osx>lxex*io oxctixxctioxx at Itoxne- 17be 
actir tlxat Axxdrissi Ixas x’ecently obtaiixed tbe valxxo 
*410 for tlxe atmosx>lxeric exctinotion <p> at Itoxne^ 
vbereas tlxe axxtlxor foxxnd 1 -02j. is readily excjxlainable, 
i.xxco tlxe xnoasxxrexnents -were xxxaxie in sjxrinf:?, sxxxxxxner, 
Ln<i axxtxxxxxn in tlxe forxxxer case^ . and in tlie xw'inter 
n tlxo latter ; xnoreover, tlxe ar.enitbal distances -were 

iiffex'oxxt in tlxe. tx«ro ixxstanoes. O. Abetfi s Activity 

xnd altitxxde of tlxe solar clxroxrrxosjxlxox'© in 1027. 
J!7onxbi nation of tlxe resxxltS of nxeasxxrexnents made at 
Madrid aixd^at ' Ajrcetri in 1020 and 1027 for tlxo 

30X1 rse of altitxxde of tlxe solar clxroxnosjpbere* 

siax'ves xv-lxiiybx are very similar for tlxe tw^o years^ and 
soxxfbnms tbe i^exxeral lo-weringr in tlxe latter year and 
tb^ -i^ijgbt lo-vtrerixx^ at tlxo jxoles j a minimxxxxx 

at latitude CO® and a maxcixnxxxn at 30® are also -well 
defined. Ooxn^xarisoxx of tlxese curves v^itlx tbose 
indicating tlxe areas of tlxe x>rotuberances deduced 
xrxeasurexnents made at Arcetri slxoxvs tlxat tbe 
nxaxcixxxum and nxinixnurn altitudes of tbe atxnosjolxere, 
for botb 1020 and 1027, corx*es]pond xjv^itlx tbe xna3c.imxxm 
pnd j>rixxoij>aJL xrxlnimxxm of - ^xe se areas obsex‘ved at 
about tbe same latitxxdes. ITlxe ^exxeral activity of 
(be obroxxjtosixbere, deduced froxn tbe total area of tbe 
ferc^bbersuboes based on tbe obsex^vatioxxs at Arcetri, 
EB^dianixxisbed by 200 units in jpassin^ froxn 1020 to 
Py27"*- — 41^. .2am.botxl*xi and Siixria Hestaino z lOouble 
pulx>bates bSf :9?4iis;M»eartb^ and albali metals (11). • Buljxbates 
pf t^rimn <dbiironi^> land rubidium. XnvestiKation of 
iSotberm tibea system Oea<SO^)a — Kb^SO* —HlaO 

B® reveals t|aa*^a^steccioe only of tbe coinj>ound 

K?ea(SO*> 3 , -ItbaiPO*,- wbiob jpersists ovot a 
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'vridtr rej^ibn of^ concentratioxx . THbe 1 r 1 s 2 — com-:*^*"" 

-ptsmnd, -wbiob |e,a lb tbis sex*ies, is forxned 

xnxder otber ttnd Ixas tbe*' s^ecblc gravity - 

2*O0>4r and*xtbs^^i©r;#bta8i3gl^gi^rai>^ constaixts, 

a z i> = Vs 0-0il81* = OO® 7'. 

Tbe axxbydrdus coxnpbuxxd, ' Oe^CSO^)*,, ie als%» 

described. S. Fran olM. s Tbe xnost suitable..denomixxa— 

tioxx and tbe oarto 4 ^M^IS|||b;^ of tbe cxrystai3ixu|yprxas^ on 

wbicb tlxe ^oity of SavoNna is ipax*tly fotaUped. 'A. 

JMlasotfi z Tbe conce^xtion of constant tensors ixx axxy 
variety. Oonsiderations sixnilar to tbose ^advanced by 
tbe autbor in a recent note on tlxe <^xxivalexxce of 
tensors, lead, -wben aipjxlied to Oisotti’s viewa on tbe 
Idea of ooxxstaxxt texxsors ixx ESuclideatn 'varieties, to tbe 
conclusion tlxat a tensor sbouXd be regard exl as constant 
in a field if its oom]^onents xxxay be xxxade statiorxary 
in any jxoint of tbe**^eld by clxoosixxg Oartesian co- 
ordinates in tbat pbint. S. Cberubino ; l?seudo- 

noxmsulisixxg substitutiorxs and nomxalisati^n in tbe 

gexxeral tbeoxy of xeal A.belian vaxrieties. F. TTortorici s 

A class of continuoxxs fxxnotionals. JMLaria Faster i z 

Tbe geoxnetx*ioal sigxxificanoe of intrinsic derivation. 

A. Ooluccl z Tbe generalised secoxxd differentied ;jp>ara- 

xneter. A., de blira Fernandes : Oeodesic disfxlaoetnent, 

JEtiemamxiaxx cxxxvatxxx*e, axxd 13iancbi*s associated 

oxxrvatxxre. C. Ferrari z Tbe plane plate a nd tbe 

JECutta-d oxilco-wslci laxv. Oisotti bas recently calculated 

tlxo ao tioxx .of a plajtxe irrotatioixal cxxrrent of derxsity /> 
and of asyxnptotio velocity c in tbe presence of a 
circxxmferexxoe CJ orx a plane plate inclined at tbe angle...„.t 
/SJ to tlxe asyxnptotio direction of tbe velocity, by 
detex'xxxixxing tbe pressures oxx tbe t-wo opposite ffiM^es 
of tb€x plate by xrxeaxxs of bemouilli*s formula. Tbe 
xresultixxg force, vrlxiob bas tbe value pcO oos is 
xxecessarily perpendicular to tbe plate and butv to 
velocity at infinity, as it -would be in accordance ypritb 
tbe ICutta-jr oulcowslci tbeoroam. fc5ucb excoeption is, 
bow'^ever, only apparent and is a direct conseegt^®^**^*^^ 
tbe motbod of calculation xxsed, wbicb does not tabe 
aocoxmt of tbe pressure at tbe edges. At tbe exetremi'-- 
ties of tbe plate tbero is, indeed, infinite vedooity and 
Ixence negative pressure, -wlxicb is excerted ‘ on ’» «BSn 
irxfinitely sxnall area, but bas an ixxfixxite magnitude^ of ^ 
tlxe saxne order. Tbere results a Ixxxite force wdueiai . 
acts in tbe plane of tlxe plate, and wbiob, wrben 
ooxxxbixxed 'witlx* tbe noxrmal force found by Omsotti, 
gives a resultant noxmal to tbe directioxx .of tbe 
velocity of tbe cxxrrent, as tbe ICutta-doubowrslci tbeory 
r€xiuiros. Tlxe proof of tbis bas been given by IKlutta 
for a cii*cular wing axxd is nowr given for a plane 

w^ing. V. FELonebi t Xxxterfexrence of corpuscular, propa- 

gatioxxs. Interference pbenoxnena, wdxicb bave, up to 
tlxo present time, fumisbed unsbabexx support to tbe 
classic theory of tlie propagation of ligbt,, a^re regarded 
as ^ obar'acteristio for undulatory propagations and 
as inooxnpatible writlx arxy corpuscular theory . Fropa- 

gation by meazxs of oorpxxsoles regularly distributed 
may ecaebibit plxerxomexxa comparable writb tbose of 
stationary weaves, and ixxterfererxoe pbexxomena are rrof 
cbaractoristic of urxdxrlatory proTxagatiorx^^.alorie. — <3r* 
Malquori z Tlxo systerxxs, Fb<l??v>a)^ — I-ilSrO^ — HaO and 
Fb(^03)a — OsJNOa — Jtl^O at 2 S®. Ck^a^aparison o.^. tbe 
resxilts of ixxvestigation of these systems writb‘^i^M»»e 
obtained by Oladstoneand Haunders for tbecorreaOond- 
ing sy stexxxs contairxing and ii&TalSrO^ at different 

temperatures idxowrs clearly tbat bydratior^ df rtlfeie' 
alkali oatiozxs e:icerts distinct infiuence on the v^iMdatiobi^ 
observed in tbe soldbility of lead nitrate, tlaws ,iixcrea«^ 
in tlxrs. sdlubibty .iboreasing writli the idxxi'e radius Of' 
tbe oatiorx. Tbe ffexctCCtbat tbe increases in solubility'' 
are greatei* at. tbe low*er temperatures indaoatea tbe 
f ojjnxation of ' conapleat conxpounds. b. 'Femanoes : 
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^ (Moiy^>3n|<3srni^)^ 
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. ■ — — O- R» Levi roicJ C- O- Footaixa, : 
]Rx'Ooij_3it-«.tie‘<J, vsiTic* 'JTlio iixcli vi< I ixal or*yfcsttxl« 

of zirio «iil^l:xi<'lo j^rooi | ixx v*xi-ioxi« A?v'*a.>'fci * 0'0 

foiix*<i t-O liexvo t^ii^iln-r* clir^i<^TXM.ior^w, x i»xTxe>i;;y* , 

20 Avlxiolx x»x«,y l>o f.lxo «JirrxoxxMioxxw of l ixo •} >ox*o« 

of -tirio . Tlxo cjry»t*xlliTxo foi'ixx of *\ll flxo 

j>roc;i| o.«4 jm of xitic; t>loix<lo. O- Scagrliarioi sx.xxtl 

E^. Brasi r Aclilifivo ooxi > | »oiiij< Iw of of div^Llexrit. 

Xixot«Ll» xxxLcl ox*^?^*4.riio 1x«.«os (6). Xiit-oi-wtofioix. of c‘«.^lrjnixxrxi 
>X4Exliclo« CLXxtJ lxe3C«LTriot]:i>'l<3o«^t:.e't.i*rLtoiiio iix «.< j t «c>»oiim ox’ 
«c*ofoTio ^olxxtvioix vie»l<iw -fclxo c*o*xxx'>oixri<Je-t : SC^clC^'la, 

; CVJfiXa, 2C ^«JFi , ^IST^ ; <^^11^, SU^O, ; 

CViOla, J fxxjicl 2C.;rila, r>. Caftaneo t 

1 '!‘l t.i:’axxxioxros=i<*o jiy of fliei OT*ysf.allix» <5 loxx-« (4). IVXocii - 
f i<-5at'ioxi« of f-ixo x xlf i'fxxTxi<_*x*os=ioox>i<Lr sti'iiol-oi'o ixx fixo 
Xxx“ooc.-ss of oa-fcaxraot:-- Oafax'aoi^ «X>x>04Xx*s» f-o ooxxsis^^t ixx 
» j >agj«a^cs fr*oixx «. lxotrxx>^oiiooxx« sysst-oxx! fo a Ixxxt-ox'o- 
^f?xxe«oxxst «y«t>oxxx l^>y I>x:*oc;ix>itat>ioxj , ixx tlxo fox*xix of 
,^x:-aixxxlo« ox* <ii'ox'>l€5t:?s, of ;| >i'ot<oi f iw C‘.oxx:^f ifiif ixx^ flxo 

droixc'laxTcxoxx-txxl U- r>* Ancona : Tlxo x>of=i- 

silxilxfy of ax-i'ax\#J 5 ^i_xxj^ «yis5f oxrxxxf ically flitx lax-val 

ipf t'lxo txx-oxxoidw. -A-* <le Lollis : IV-Xorl ifioa fioxxs of flio 

tmloocl, lisc'xrioJyxrxx>liafi<; xxi>^>ai*at..ixs=i, axixl lci<lxxoyj^ ixx 
x'sufrxlxit.® 'fcx'oat.oc! fx'atxwf xi«ioix of Ixoxxiogjoixesox t« 

Ixlooxl . A. Oalamini t f x i i< >t i w oxx tlio |>liyt^io- 

logical acstioix of xxlooliol. A-o.fiorx on fixx>‘ xxifx-o^otx 
o:?co'liaix 4 gf€>t of alixixixx x'xxfs^ foci -vviflx axx xix^xxffioioxxt. 

sxiixxju'ot.oirx, ssxilxJ i | xixxxc?, iiy xliof (o>. 

Alooliol ^'scoi't^ a favoxxx’atolo aofioxx cxxi -tVio i*c»s»i«f aixoo 
of al>>ixxo i'affst oxx xx- diet of xnaisco xxixd vax-yirif? 
t-ioxas of ixoer yoa«fc- ac^fciorx cioosc xxof c*oxxsi«t. ixx 

t-lio ooxxs=»oi*'vatioix of x^^*^^*^^*"** ^ «iJ.>->wt-*i.xic50M, -vc'liic-sl-x aro 

ooixstitxxo<.l ixx lax'j 2 roi* cj ixaixfitioir; -wlxoix alooliol i» 

acXm ix'xisf oroci . 
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H t:f' ricjvti^ JE«, :j— K i. 

XiTTKaKTA-riOii'A CJ<.>sirr;.R.i-:'<?4 ot 3M A T *c I-. >i A (a.L lit »l<>^rift.>. Jn XollowiiiK 

»«c:t>I«>rtH ^ T ; O <*onn**t,r-y ; JM e-elm nit'M, 

'~'AS'tr<JiiOl3n> , Cieoeleay, CXeoi •liy.'sieM, J»Xiy«i<*<».l«riiaXht>itjv«.ties, TlieoeeXieal 
^IxyHics :; IfeunomlOM, 1 oX XXtts 

- T*rx»t>4cfcilli'tie«. fcCeiesneo of 'Lli« AeXiiary ; l<:ng;in«ie»x'l»^ arKl 1 xiel «‘«t.-rifil 
Ax>pl ICaXfoTis ; ICiemexiXary &f u.1 1> r:tiiaXioi!i, 1 Jedeec-t^ion,! Cj i.ie»>4t.ioiJi», Afa.t>>*e~ 
> X’^liilosojtli y , U is»V<>ry oT JMm t,l*eir»atie«- 

fcAX: l»'l* KM (AKR. ii— X G. 

BrI-TXWXT AHftOriJt A.T102T KOT*. TM* A i:>V A X:>I-r OK Se'lKMe'Xi (CCt r>la,«£yOW). 

’5, 

a4 «-'9ho 

i XTLn.eLi^izr’Al 0«tier«.l. <iii Wt. AiRlrew'is TIall, CliRi'iiig C3ro«»>. 

S^iJT WiUjetm : JVfociorn l>ov«?Ioi>TTi«ti ta 4>X tJ»t^ r*1iy«l<^l ^olAnoeH 

^».«3r tdboir Fteilation. tio t^aVtonsLl l*i-ol:>lomM < iXIaI Addr <-•>«»>. 

2’A »<»•■»<■ /je»y, ^ej»e, O. 

jCfc XO A-.M. 

l*ror. H!- O. O. IXaly r S'lxiox'OMexice, J*lio«[kliox'eHce.ric<9, and Oh«nxical 

XX«ac:t>ioxx CX^x*<'»t«laiit>ial A^cldreas to iSeiOtioti IXX 

I*foX. IV. CXa.rat.an» : I^rVal »*orn»« : 'X'Vkoir Orijsin. and Evolutional 
KElatoey <Xf*r€ssirleintial A.«lcltreaH to ««M:Ttion I>>. 

JTomt I>ia<ivi«*s4on on Human TXIatx'llUntionA In Glcotlaru]. 

I*ror. I>nme» ITctltsn Owyn no- Vauc^tiAn: He-^f and I^entrition In tlie 

Enmri C* Addrejsa to S3ie%e.tiOM !£.>. 

^ S. Ciordon t I>lve«t>onlc Iti<il.x»try and its TXaveloximnent 

^I*rasld<»ntial Adcli'oss to t4€»etion Jd)- 
Afc n A.M. 

I^x-or. J, 13x*or»ti- Oaten4:»y,^ied otbera z XXfsectssfon on Oell eitxnotures. 


At A.a.^ — 

XXi*. O. o. Miiuixsoxt, and otliers : ixiscsnssioxk on tlia ACic»xliAni*<xn of 
*XXa mid or atonna. 

Sir William Ellis, Ool- Ivor Ourtia, and otlmra t dotnt IXtaomsaton cm. 
Sotiool, University, and l^raotical 7ralnini^ in tlxe XSduoatfon Of tlm 
EaiKioeer. 

At la xioon. 

I*ror. Jr, 1 j.- Idyxma ; Anoient Oeosx^P'liy tn Idodern Educslc^tti 
tX^residential Address to Section E>. 

At 2 n.M. 

Oonfoi'eneTo of IXelejf^ates of Cora-esi>oncliner Wooleties. 

IXr.. Vanelcan CJorni»la, and otttwrs : iXisousMion ox^ tlie X*r*esex*v a ti on of 
13oenlo EXeauty tn Town and Country. 

/•'/-ntey, T. 

At lO A.M. 

JXr. It. A. £3ami>80u, and otliers : JL>iscuss£on on tlxe I^JxotOKroplxio 
Ideasuremeut of Eadiation. 

l>r. J. Varfcas Eyre, aixd otlxors : l>i«enR»lon on Eermontation. 

ttir 'Williant Mlllti; Tlie Intttience of EnK*n^<*^ i*>f5 on Civilisation 
Cl’^xenidoittial Adeire^ss* to Mecstton G>. 

111*. H. E- AIsk^ci, I*T-of. K. I*. Catlmai't, Cax>t. J. Ooldix>K» and IXr. 
!<■. C. "Wrlixlit r dexmt I >iAK3U«»iori on Uactatloti and Entrttlonal Eaotors 
allied tlxereto. 

IXr. Oyril ACTorwood ; Edueation r tlee Stej»« <I^reeiclent ial 

Address to tSeel.ion 1 j>- 

At IX A.M. 

I*re>f. X'- li. 1'e‘ar r 'X'lio K'ature of EiU ill C^residen tial Address to 
ISeotion -T>. 

»ere/c?//, 8. 

At 8.30 r.M. 

(li» Itoyal X'eeli riteal College Hall, Oeorfje Street. > I^'rof. E. A. 
W’ewtem»Ai‘clc : Tlie Study of l*o|>ular Sa^'inj^w (I'x'«>:er I.e'eturej In t3e*eial 
Ant li r-o|>oloKy >- 
i*.A 

At 11 A. Til. 

dtieial Servio«‘ in tl»e CatlieelTal C'luireli. of St. Mtiufj:*). I*i eaelier z 
I >r, I.aetilaix Ma.e*lean Waft- 

ij , i<*. 

At lO A. A»- 

A. XV. l»t.j ter : Tl»e Volta EOeel 
<jPr-e«id<3r*t ial A<3dt t*#?- to tSeetion A >. 

E. Jl*. XXailt'y : X'lie I*a,la'Oi'o»e MountaiTi 
America Cl*re»^id«*utial Address to JSi-etl<ui C”). 

l*rof. Allyn Youi*k: 1 iiereasij i#< Ifefciirns anel 
(I*re«i*ler»tial A<ldfesK to fci<*el ion !•'>. 

Mir <»<‘«Ji'#ce JVI ae<l« »ualcl : A x elAteolo^cy of Meotliintl <I*iesid*'ntial 

Adtiress to SSeetioji 11 >. 

At. 11 A .AX. — 

X»x-of- CJ. I.«e»x’-att. J*3v.*ii»s5 'rin- IXelatfon x>r I'iiy mxo1ok>' It 
f Lial Ad«lfeKH to M«‘tstioi» J 

I*rol‘. E. €>. Eower, and t>tliei-s : l>isr*usMion on tin* 

Plant Aft or|»V».oIoj-'y. 

At i X . 1 ■. A. AX. 

iXi*. II. 11. l<.«*>ad, XXr. Cierl.mde EIlf«s. and otliei-s : 

J*rol>lexnM of tfi^^lxlaud Owr»loK'y. 

At 11. 3»> A Ai. 

Prof. T. H. I'ear, I’rof. 11. Olay, and O. O. llc*xxol«l : JToint Uxsenssion 


01«1 and Kew Evidene’e 
^CysteIT^'> of Enroi>e axjti 
IiIe»>nomie. I*ivji 4 ,r«*s« 


. otitt'X* Heiemees 

tSixo Kactor *in 


1->i.-i<*xxssiou on 


oix the jSfatUT'o ami Present Position of ftSk-tJl in ln«ln.‘*try. 


amd otliors : 1 liscnsMioix obx tlie SSeat tei-ixiK of 

In 
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IX- 

At XO A.Al. 

l>r. C. J. 1 *av»ssso»i, 

Eleotroxis hy Crystals. 

fc>lir William Poj**^, xcnd otln*r« ; I>i>«oussic>n on Heeent A^lvane* 
titere*>-«'>l»eT»xi>*try 

I’rof. J*’. E. Huc-hm, .'xnd otljor.*.* ; l>lsc*tisaioii on the Tec-ti>nieM of Asia. 

J. A. 'Vfxxxn, l>r. d. £3. Eiii$c> and others r doint l^isonssion oxx the 

Inei«leno.e •»!' 'I'axation in Ai<nx*cil tnrxx. 

O- E. llriK^s, l>r. E- <1. l*i-e^ 4 :ory, anxl *>thers ; I>i»enr-.'%ion ox» tl»e 
lnteri>retatiox» of tJrowtlx Curve.-ts. 

Aims of, and I>ex'eloixm«u* t » xri, JlrondeastJ ok- Pxvi>«»rs : — i.nx »lr dolxn 
Xt»*itlx : Wireh’ss i»i tht> Merxdoe of Ext noixtlon. </•> »»*lter Oavis ; Ax» 
Exoerinierjt in E«i ixc*ational Exoafloastixip:* — Sir Oliver l-jO*l^e, XV- A. 

Px*ooXcin]g;ton : IXiscti ssixxxi . 

At X2 z^rooux. neSc" 

I*rof. 'J\ H. JMlortexxst>n, J>r- E- A. Ihxtljx^r. and others ; I>iscmsslcw*t>n 
I3oth»*xc»cidarlM and tlxe Anoestry of Eolxinoxcls. 

At 2 T*.»t. 

Conferenc'.e of l>el elates of Corre»j>orxdin |5 Eoeioties. 

At 2. l'> A. At. 

PrxAf. E. E. I^ritsczli, ft. Ournay, and othei-s : Joint iXiaotuMiion A. 

Jlioloi^irat Investigation t^f 13riti«h Eresh XVaters. 

IXr. O. «. Carter r Th«* Conditiosxe of Idfs Ixi a Troidxsal Vlwamp : an 
In vesti^ation of the Swamfxa of the Para^xtayaxi Chaco (Uantern 
Ueotu re>. 

At 2-S<» 

I*rof. E. Tay lor-.Jones z SnarXc ij^xxition <^r.,eetUT'e>. 

l>r. J. t>. Sutherland, and xxthers r Joint Hiscnsslon on the Economic 
Palance of AKrictxl tux*e axxd Eoroatr-y. 

At 2.4r. r.Af.-— 

ixisoussion on tlxe Position of Oeogpraplxy in Sctofctish Sohootsu . 

At 1» X'.js.'-— . . 

Sir John Stirling - Afaic well, Bart. : Porostry in ^Os%3Mwi* f 'PASt, 
Present, and Puture <I.tecture>. 

At 8. 30 r.xur. ^ ^ 

<In BoyaX Teolxnlcal OolleRe Hall, Hctorsa Btraet.> PVoT* IP*. <5* 
XXonnan : The ACystery of Life C^ECvenin^i BlwcNatuPse)^^ . . 

Vy«daesday. X2. , ' ' • 

At X2 srooa*. ^ - 

lln Pore Hall, XJhivexatt*y.> Oonoindinet, ^Heet^CMil^ ' 
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. Bjrom<ic»«rtisxK titxG 

X>X70A.^I7XOi^ su <MMau5iefiry«L.t/iy©i cbxtcl d. ;p'ro- 

- M T -ii jgpctwaedyd TJboiro somo w^ho 

It; £kxa±txl3r J9ks ttxdciixxs €oir x»i?ie«ietnrto^ cdviltoau *1. 
t;io]3L, stixd d-iro ot>lxox^ wHo tp^-oxilci o]33i]pli4Bk8i€M& it>s 

^tiXLCt-kioriL inu ;pa:‘erpd#x‘ixi^ oetoh. ^eti.ex*«bt;ioxx t;o txxxdlojr- 
3t;ebn<3. t'O t;}!^ ;pxrohl3m.R Oit & moz*e d>1>'04n<3.d»xxt> 

ctxxci oozixx>lloa-i^<t “worfci. The ebt^t^AtomerLti o€ hotfix 
a^ixxie to f£i*oilit;ctt#ed hy t/He i>roytoiotX o€ dr]p^etir3.t>iX3, 
x3X£i.t^x*ia.] m , sb-xiLd xixet>h ode , Books , j^iot;txt>es , xiciLXx.sem3ci.s , 
l€tl>ox'cxt;oz^os, a.irxd 'w^oz'l£shox>s drtrebiJld,hlo oix & toozto 

to.vtoH sod,lo evex- heforo, and xxe^wr doyioes fosr 

ooqitilrijn^ jfecjitowloci^e or aldll are oont/imaaily t:etst/ed 
and 

Brohafoly 'bho most; imi>ort;an.t odtioatviortol excrpord- 
mexxf; of t;lxe lost; t^oix years has heexi t:hat; of hrood- 
oast;s i;o sohooto, and none has creat«^dmore tilvergent; 
opinions. On one hand, it; has heen hailed xyi^h 
ent^hnsiosm os a means of tn^idenin^ t>he ont;iook and 
st;ixnnlat;in^ t>he interest; of the pnpito. On t^hm 
other, it; has heen oondemned os on imsnitahle 
mod mm possessinjg^ no adxrontci^e over, and ^ener^ 
«lly interior to, jxersonal instmction hy a teaohda^'. 
Both of these contain an element of tmth. They 
are opinions which at*e hased on ohjootivil^ and ai»l>- 
jeotive facts. Ohjectively. the matter trattoniitted 
may he nxisiiitahle , the speaker's method of tOlelivery 
may he defective, reception may leave mnch to he 
desired. Snhjeotively , the teacher may helon^ to 
the ^ronp -which welcomes external aid, or to the 
group w-hich resents it . 

The precise value and the limitations of the new- 
medium in schools could only he ascertained hy an 
investigation on scientific lines. A grant from the 
Oarnegie XJnited Blingdom Trust enabled such an 
investigation to he undez*taken in ISlent in X&St*7 , 
and the report ^ which has now heen issued to 
a remorkahly interesting document. The sohooto 
were all elementary schools, and were selected Jen 
such a w^ay as to represent a wdlde variety of con?^ 
ditions. They included hoys’, girls’, and jnisced 
schools, small rural, semi-ruraj, and large town 
schools. In regard to secondary sohoexto and adult 
education, the experiments were onl;^ tentati'Ve, 
and are heing oonthxued. ^ 

The exB^periments were ooreftilly planned,. 
set lasted for a term. Three conferenceo were"ftla*?^Mr* 
and these trare a'<^t^x3tded hy repreeentai^Veo tho^ 
teachers* ef the ICent iBSducation C!k>ia[a«»itlbees( 
of the and h^ H.M:. loae^ th® ai?e#K ■ 

was sfant out at of, the 

'.hr^aasga’^ggaasi ^ 
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-feeapaa^i: ; st * .l»ti questsio^etiz-O * ®tti -fcla^ 

sooon.<3l sk.xi.i3L eu * cj/wtsstioxiariiro * a-ti "fclio ^em^i o£. 

t>li^ "fcliiirci ' 'tez-na. cj^-uoe-fciojo^ v^etarleci -wi-fcH 1>iiLO 

ooxzrso, £biac£ -ttjbose ixt "fcixes eiooox3.c£ qizos'fcioiaa.iir© ’W^r'o 
-varX*io<i 'fits “tlao rosxilt> cxf 03cx>^:ri.0jac«> or izx 

viovir o£ t>li.o stifit^o of ■fclio 03 Cj>esr‘i*nonti, fx'om. flioso in. 
fiio :fiz*sf . Tiio a^nswors %vorc^ givon in -felzo form of 
* Yos,* * No,^ oz‘ ISTo informa-tion, * ‘ No oi>inion-’ 

Oroett/ ofitro w'as ffitlson fo fit void -fehio answ-ors ‘ "Yos 
or ^ iNo * nyjon. inadecina'fcc? ovidonco or a,Hsonoo of 
conviofion. 

THo obiof jjosifivo valxio of flxo invost>igat>ion lios 
in “fclio ^Tfitdnal olimina+aon of -tlio ofojocfcivo imjpor- 
footions -wlxichi oocnr l:>ot#li af flio frfitnsnxission stnd 
rooetx>'fcioxi onds. -Rfnolx affonfioxx ■w'as clovofod fo 
flxo clxoioo of sxit>jocti, met^iiod of jxrosonfa'fcion, £tnd 
voioo axxd dolivory of t>Jh.o loot>nror, axxd if "w^fits foxxnd 
f Ixa^f fit fenow^lodgo of solxool oondi'fclons and soxno.oxx- 
j>orionco in -fcoaoixini^ -Vkr&XG xnos-t) dosiralxlo. No oliild 
will lisfon i>a’tiont>ly t>o a sfxoctlcor me?rol;y booaixso 
1 x 0 Ixas af -Rained dis-fcino-fcion in somo <t>o -fclio olxild ) 
roncxofo s^plxoro of in'fcolloGt.xxal aofivify . Tine locfxxretr 
mnsf Ixo an oxcjporf only ixx flxo soxxso -fclxaf lio oaxx 
oonvoy ixxforxxxa'fcion or sfixrxxxlafo inforoaf “felxaf 
oaxxnof l>o olxfainod or fitronsod in fho saxxxo do^roo 
by flxo ordinary nioflxods in solxool. Tliis xnoans 
flxaf 1 x 0 xxxxxsf know- bis sxxbjesof, l>xxf if is xnoro 
ixxx]porfan'f flxati Ho sHoixld ;po8Soss a -fransTniffaHlo 
voioo and jxorsonalify fHan fHa-f Ho sHoxxld Have* 
made addifions fo Icnow'led^e. THaf is fHe Hlxxnf 
■fxmfH 'wHere yoxxn |5 j>eoj>le are concerned. Older 
j>©o;ple -will sixSer mncH fo feel fHemselves in foixcH 
wifH greafness, "SToxxng j>eojale w^ill ixof ; and fHe 
rejxorf "wisely remarks fHaf : 

** .A. jxrofessor of mediaeval li'terafxxre is called an 
e: 3 E:j>ex^ t so is fHe driver of an exjxress frain. »^azn 
Weller *s know' ledge of X-ondon w'as e:x:fensive axxd 
^peoxxliar ; He, foo, -was an e3c:jperf , 

"^^Af fHe reoeiviixg end if was foxxxxd fHaf jxossession 
of a good sef 'was ixxsxxfficienf xxnless if w^as i>roi>erly 
mfitinfetined, Af fHe end of fHe ixrsf ferxn, only 
SO sefs onf of 4:4t w^ere yieldixxg good resxxlfs, THe 
13,13.0. fHen a;p]poinfed fwo residenf engineers af 
IBkfaxdsfone and Oan-ferHory, and xnade arrfitnge- 
menfs for feoHxxioal assis-fanoe in of Her disfriofs. 
Af fHe Heglnxxlng of fHe fHird ferxn, 3T sefs oixf of 
were wrorking safiaCaoforily, Hnf Hy fHe end of 
fHe femx only fHree wrei?e defeefive. If is inferesf<> 
ing fo nofe fHaf in IT onf of fHe IS sefs xxof workixig 
proj>erly af fHe Heginxxixxg of fHe ferxn, fHe fanlf lay 
in neglecfed Haffexries, 

THe sixHjeof ive facf or ean never He elinxinafed 
enfirely. However syxxxjpafHefie a feaoHer may He 
fowards wireless insfmof ion. His inferesf in sv>Hjoofs 
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is neif Her nnif orm rxor -nniversal'. : 33xif Hy s^neadUx^g 
fJHe^ eaci^exrijnenfs over a nnxxxHfer of sxxHjeofs axxd :a 
nixxnHer of soHooIs fHe dilfexexxoes jiroHaHly oane^^ 
onf I fitnd Hy avoiding a * forced * oj^inion for o*r .. 
agaxxxsf, fHe Ooxnxniffee oHfained jxxdgxnenfs w'liieH / 
xxiay He regfitirded fits sixfficienfly defacHed fo He of 
real valtxo. THe aofixal resxxlfs xxjxon fHe jpxx^ils aire 
xxof xneasixraHle on any scale, and are rax^ely ca^^aHle 
of excj^ressioxx ixx exxaef fernxs. THey are o£>lxxic>ns 
Hased on oarefxxl oHservafioxx, and f Hey are jxxxf 
fox-w'ard in fixe rejporf wifH so mtxcH xxxoderafion 
fHaf fHey command resjpeef. 

THo oHjeefive irnjxerfecfions wore so far redixced ' 
<lixring fHe year fHaf, in fHe case of sonxe falks, fHe 
favoixraHle ojxinion w'fits alxxxosf xxnanixnoiis, THe 
general oi>ixxion of fHe feacHers -was 

“ THaf fHe 3roadcasf lessons imjxarfed a know>- 

ledge of faefs ; (&») sfixmxlafed inferesf ixx w'ays 

xvHioH ooixld He definifely observed ; (o) oreafed 

inxjxressions as dxxrable as fHose ^rodxxced by fHeir 
ordinary lessons ; (d) did nof encourage inaffen- 

fion ; were |3arfioiilarJy sf imxilafiixg fo clevex* 

cHildren ; su^x^plied views and ixxforxxxafion "wHicH 

fHe feacHors fHexnselves coxild nof Have sixx3X>lied ; 
(gr} gave fHem fresH ideas for lessoxxs ; (/t> iixferesfed 

soxxxe j>arenfs in fHe "work fHaf fHeir clxildrexx did 
in soHool.*^* 

Oix fHe of Her Hand, all fHe ooxxrses wex'o nof 
uniformly successful.” THe feaoHer sHould ” Have 
some knowledge of fHe sxxbjecfs freafx-'d,” and 
sxxcoess dex>€inds very largely otx oo - ojxerafion 
befween fHe feacHer axxd lecfurer,” 

THere is oxxe asjxoof of scHool broadcasts fHaf 
seems scarcely fo Have x'eceived sxiffxciexxf affoxxfion, 
THaf is fHe influence on fHe feaoHer, axxd, fHrougH 
Hizn, on fHe jxujxils. If fHe lecturer ‘‘ sxxjxjxlied 
views and informafion wHicH fHe feacHers fHexxx- 
selves could nof Have sujxjxlied, and if He gave 
fHem fresH ideas for lessons,** He is surely rendering 
a very direef service fo formal education. If is 
relafively ectsy for fHe s^eoialisf feacHer ixx a 
large urbaxi soHool -wifH a library close af 

Hand, fo say confemi>fuously fHaf He is in no xieed 
of e^xfexrxxal aid. 3uf fHe case of a village soHool 
of foxrfcy clxildren "witH fw-o W'omen feacHers is 
diflerenf , and fHe daxxger fHaf fHe 'teacHing may 
become s'fcei’eof yj>ed and dull is greafer. T'or fHis 
axxd ofHer reetsons -we f stke fHe viewr fHaf fHe greafer 
2>a3rf of fHe value of fHe rfitdio lessoxx is indireof 7 
fHaf if ofxerafes, fHrougH fHe feaoHer, af fimes -wHepx^ 
fHe leert urer is sileccxf fitnd . fHe voice of fHe loxxd 
sjxectker is sfiljled. 

If will be obvious fHaf fHe rejpoxrf is enfizely 
f avomrable fo soHool broetdoetsfixxg, yrovi diug oerf etin 
oozxdifidxxa fitre fulfllled. THe jprstot^oe Has ^pome 
info xase, and if Has ed»4© fo sfay,^, ; Augixf^ 



' ■'1: ^ 't* .3? 

l)«£o3ra ’'feiac«s»ei' ^®3c^p»^(riiiii-oiitto'^, ; 3SSOOO 

«oliool6 Ii^bd. 3ci.ot^i£k!r<3r -tlio ' 

rxifkicins i:&s<3 of tAki&^ solsool l>xrocibdo&»t>».*^ ^X^Jbdt^. '£o't>fli« 
jb.ei«a 1>OCKO ^posboJbewi in. lo»» -bHan i:Jauroo yoaiirs- !3Cli€ 
forowf^rcl iiO t^Ho ro;5>ox^, 'w'Hiola. l>oaux‘9 isiuo si|sn.art>txar< 

of tiiiO ^iiarootio** of odnoa^tii ^ ^ '*- 

l>o^na witfx -fclbioso words r 

** Evory Ml0n.da.3r a.ffonxoon a.f Jaa.lf-^as't t>w"o ifcli- 
ir>ii'Oo1sor-<5oxiox-«.l of t>iio U&rii^isli. lll3iroa.doa.st>liX| 

, Oojri>ora.fion, a.f<i©r tjfa.o mannar of tHo w'oU-fein.O'wi 
IFronofi Mlixxistvor of !H:dixca*t>ioxi.» 04BurL 'fca.ko 00 1> ixi 
w"a.t>oli. and sa^r : * At> tvlxis momoxxt; *70^000 olxildraj 
' aro “fcaJking a -wiroloss His-fcory- loseon. ; MCosio oj 
Tnosday, KnglisH on Wednesday, axxd so on 'felxrongl 
-fclxo wescilc.’ Two yoars ago Ixo oonld liavo olaimo^ 
^0,C>00 j:>xii>ils. Two yoars honoo Ixo nxay l>o dealin, 
'W'it.lx 200,000^ In ton yoajns, 'wlxo oan say ixox 
many Ixoys and girls w^ill Ixavo oomo nncJor Ixi 
inflxxesnco ? ” 

Wliilo doolining tilxo invitatioxx to troad tlx 
jxc^riloxis Tpatli of j>roj.>lxooy , w^o dosiro to oongratnlat = 
tlio.'^o w'ixo nndortoolc., or assistod in, tHo invostige 

iliftl-fc r^f f»> valiialjlo Tiicsoo C 


Stractnrcs of MCongrolia.. 

JcoZoff'i/ of' JKd[ ott^olio^ : cr JR€^<^or9.'tvcx,i^^<M,ifVce. Jfifejp 

. ikcx^CAil on^ the, Z 'n\yeetiyci,ti,o'n,« of tfhe Jk^eo-rusf Z022isr^ 
liy Trof. Olxarlos I** Horlcoy aixd IVodorioJk: 
JVtorris. (Ocsxxtral Asiatio lFI>c:j.>oditions : lN"atxj 
History of Oontral -A.sia, A^ol. I^I>“ >cx3C 

4-To H- 4-1 j>latos -f- 6 max*®- (How' Yorlc : Amorim 
TVIns^$ixnx of Hatxxral History ; O. T. Hxxtna' 
«ons, X-*td. ; I^ondon : O. T. I^ntnaxn’s S< 

l^td.. 1927. > 10 dollars, 

OOHI, -wlxiolx aooox-dixxg to How^ortlx is 
-Zr\^ M.ongol wrord for tlxo stony or sandy dos 
is oxx^laixxed l>y tlxo an tlx or s of tlxis monograx>l3 
an o^on £>laixx on tlio floor of a Ixasirx. Tlxo gool 
of tlx<3 Oolxis, in tlxat soxxso, is raroly oix first a;p]p« 
anoo attractive ; t>nt tlioy often yield fossils 
c3ceex>tional interest » Ixeoanse tlxe remains of exeti 
land animals Have l>een fenried in tlxe dex>osits 
tlieir floors, Trof. H- IF, Osl>om nxade tlxe sot 
X> rediotion tlxat nortlx ocsntral ,A.sia wonld l>e foi 
to Have Heen an ixnx>ortant centre in tlxe evolnl 
of tHe HigHer veirteHcrates, and an e3CL]pedition o 
grand scale was organised l>y Mr. Hoy ^Andrew'i 
i*ollect tHe fossils wixicH woxild He es:peoted on • 
HypotHesis, THo excfie^ition» as is well Hno 

oHtained a 3ri<^ Hanl of fossfi y^rteHrates its n 

sensational discovery Heing tHe nests witH tHe « 
of dinosa.nrs,^^l..‘ -.y,' - , . 

THis laarge afid, voiiaine Hy 3P ’ 
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Headcey and Mr, F, IK.. MHsrris rejporte^ tHe resxxlts of 
^ tHe eafi:]pedition in tHe field of stratigra^pHioal geology, 
THe ixaleeontologioal collections are to He descriHed 
in later volmnes. THe geological resxxlts are xm^poxrt- 
ant, as tHey reveal tHe stmotnre of a little- Hnown 
I>art of east central .A.sia. THe area cxxtjxlored is 
nortH - w-est of FeHiixg from Kalgan across central 
MCongolia to IJrga and to tHe soxxtH-west of tHat 
towrrx. Idost of tlxe volume is occnjxied Hy tHe 
geological desoii.i>tions and sections of tHe long 
roxxtes traversed Hy tHe oxfi.j>odltion. THese details 
are followed Hy general discxxssioxxs of tHe geological 
results, of tHe geograpHical jxrocesses oHserved, 
and of tHe relations of tHe w'orlc to tHe geology of 
noirtHern .Asia, 

Frof- Herlcey and M^r. MCorris Have }proved tHat 
tHe w'Hole ax^a rests on a x^latfornx of jxre-Falceoasoic 
roolcs, w^HioH are divided into tHe tHree u.sxial t 3 rj>es : 
tHe lovrest is a f nndamental series of coarse gxxeisses. 
soHists, and cxystallino limestones, wHxcH in otHex 
2 >arts of OHina is called tlxe Tai 3Han system j 
xxexct Is a series of q^xxartasites, soHxsts, x*Hyllites, and 
lixxxestones, similar to tlxe roolcs tHat in centra 
OHixxa Failey Willis called tHe Wn Tai systexn 
tHe tlxird division, tHe JNTanlcoxt systexn of F.icHt. 
Ixofen and tHe 3inian of OraHaxi, includes slates 
gray vraolces, and sandstones- THis foundation w^a 
iixvadod Hy a great xnass of graxxite. THen follow’ec 
a loxxg gap, as tHe I-^ovrer and Middle Falseoroic 
vrlxicH are well represented in soutHom OHina anc 
Yuixnaix, are aHsent. THe OarHoixiferous and Femx 
laxx iSystexxxs are represented Hy marine deposits 
-wHioH wore follow^ed, after long interval, Hy a tHlcJ 
series of continental Jurassic deposits, wHioH, Ixlc:^ 
tlxe older rocHs, Have Heexx foldc^i. THen, afte 
anotHer gap, occurs a long succession of Oretaceou 
and Kainozoic Hods, w-HicH are all tHin, arc xrioHI 
fossiliferous, and are nearly Horizontal, ISIany o 
tlxe fossils sHow tHat duxlng tHeir excistence tHer 
w'as an easy land passage Hetiveen eastern -Asi 
and w-eerfeern Axnerioa, 

THe pre-Falssozoic platforxxx is seamed vritH dylces 
Hut tHe later stages of central MToxigolia oontaH 
only little evidence of volcanic activity, '^Vld 
sHeets of Hasalt on its Hordexis range in time fror 
tHe X^ow^er Oligocene to tHe late Fliocene, and MLxxsH 
Hetov H|xs descriHed a volcanic cone wltH a stij 
pxresexrved crater. Messrs. BerHey and Miox-ris dx£ 
covered soxne lavas and an intezestixxg series c 
fused roolcs near MCount Tuerin, w^HioH tHey desoxrlH 
as volcanic vents made Hy tHe firsion of tHe ovex 
lying sediments Hy superHeated volcanic gasei 
THey descriHe tHese rooHs as tHe most striHin 
ereperienoe -of vulcan.lsxn seen in tHe QoHi regio 
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TS). , TH© fiJision. of surfsboo olcbys wotJitlcf ebj^^poctxr 
-to BCiojre* t>HeLn. oetzi: l>e i>jrotV"i<i€bca 

by ^ voloaanio gabs ; a^xxcf it> lacke^cy liJko *613,0 

]peiei»^o<>ol>eicli£u:3£i of Xncfict, -fco 6Ho bwrzxixx^ «L-fe t»Ho 
«ULrfetoo of* i3XH>cl\3.c<e3r jgabsi formodl "by tObo «M3t:io3a. of 
sii.}^oxrl3.oabt>e<f 'w*a,6oi* tx;poTi. iLt.i:3ciox'|^oi:in,<f bods ooiaLfabin.- 
txx^ oo^'l ox* bit>u.mizxoxis xici4Sb6oxia,l , ’□Pbo bocLf io -tbis 
oetso xMLCty bo duo 6o dyl^^s fbetf fod 6b o la- vet floAVS 
fxv*© xtxilos fx'om. 6bo looa-lify. 

Tbo a'Ufbox's sa-^vv^ xxo looa.1 ovidorz-c© of ^laoia.1 
a,o6ion., a,xid a,xi. irK.t>oxos61ri.|^ xoap <l>. 3S3), 6bab6 sbow'i* 
6bo vory res6rio6od xarx^o in of 6bo JPloisfocorio 

^la^oia-fiori, fox-xus a zzsoful coT'xoofivo 6o suob viows 
as 6ba6 xoooxxfly o3c:j>rossod ixL “ IVfagio I,4adalcb,** 
6ba6 a oozxfiriuous ico oap sjzT'oad from Xxidia 6o 6bo 
X^oi:*6b X^olo, 

Tbo ox:j>odi6io*x foxzrid abuxxdaizf ovidoixco of 
s6r*ilcix3j^ oax'6b ziaovomozxts, Tbo u.xiTinoi*oizs trx.Zft.^ aro 
dosoribed as Avax*j>ed basins. Tbo XCbin.|^an Afoxm- 
6aixis, wbiob form 6bo oasfom fr*on6 of 6b© j>la6©au, 
ar© dia© 6o 6b© subsidorxo© of 6b© land 6o 6b© ©as6, 
olfbox* by a down-faiJi.16 or a dowix-fold alon^ a mono- 
olino ; axid on 6b© mo\xxi6aixx 6yi>©s of 6bis rogioxx 
fanl6 ao6ion bas booix a j>ow©rfnl ixidnono©. 

Tb© avx6bors ©lass if y 6b© 6©c6oxxio motLn6ains of 
ixorfbom and c©ix6ral Asia in6o fiv© s©ri©s, and con- 
oid ©r 6b a6 6b© forces ^wbicb raised 6b© nx ba^© ao6©d 
in general alonf^ 6lx© saxn© Ibxos, and ar© dn© 6o oix© 
oons6an6 indnenetd -wbicb bas always b©©n w'orkin^ 
in 6lx© saxn© dir©o6ion and nx 6b© xxxain on 6b© saxno 
xxxass of laxxd. Tbis view roqixiros sonx© cji vxaliflca6ioxx 
*wb©xx 6b© Asia6io borderlands, bn6 i6 

ax>I>oars 6o b© 6m© in 6b o ixxain for 6b© in6©rior of 
6b© con6ixx©n6 ; and 6b© s6x“©ss -wbicb 61i© axx6bors 
bav© laid on 6b is conclxision sboxxld b© very visoful. 

Tb© basins, wbicb ar© 6b© obarac6©ris6ic f©a6nros 
of INCon^olia, ax*© a66ribix6od 6o w*ind ac6ion, wbiob 
lif6s oti6 of 6b©m 6b© loos© ma6©rial ; bn 6 6b© au6bors 
oonolnd© 6ba6 fib© wind bas nsnally b66i© x>ow©r of 
dix*©o6 ©rosioxx oxx roeb. Tbis conclnsion is no doxxb6 
6am© wb©3ro 6b© j>x*ocoss bas i>roc©©d©d so far 6ba6 6b© 
©onn6ry is sxxio6b ©rod by a ]|xro6©c6i'V'© sb©©6 of drif6, 
as a;p 2 >©axrs 6o b© 6b© cas© in c©n6ral IVifoxx^olia ; bn6 
*wb©ro bard x'-oeb s6ands njx in 6b© way of 6b© wfnd, 
o6b©r ar©as sbo*w 6ba6 6b© wind may b© a x>ow*©rfnLl 
ag©n6 of ©xosion. Tb© an6bors r©xxxarb 6b a6 ixx 
IMCon^olia 6b© ©lids ar© rar©Iy nnd©ron6 by 6b© wind, 
aj^d 6ba6 6b ©ir foo6 is ^©xx©rally f>ro6©o6€»fd by banbs 
of ©ar6b. Tb©y 6b©r©fox*© a66r4bn6© 6b© wid© * i>©n©- 
p-lanos,* for w^bicb 6b©y adoj^6 6ba6 sx^ollxxx^, 6o 6be 
ac6ion of running wa6©r. Tb© agency of tb© wind 
in 6b© 6raxxsx>or6 of matexriai^- 6b©y reoojgxxis© as of 
lgx*©a6 imx>or6axxo© ; bxii6 6b© xna6©xilal carried 6b ©y 
dn© 6o 6b© dLi^i!ib3bie^grt*o^6'3^ rocb |>y 
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*w&a6H©rixx^, axxd <|,©sj||ru©6icin and »oa66SxbXjK by 

zmxixxinjg^ waijer.^ >' 

^ On© .in6©»©s6ixxs oHa^6©r sxxxxxxnatris©© 6bs ©'ii^idefxo© 
of 6b© "^E^axxj^os of elixxxaf©. in I^oni^olla tdiron^bouf 
^©olo^ical 6ixn©. Tb© i>r©-X^alsBoa5oi© roobs giv© xxo 
d©fini6© ixaforxna6ion, wbicb is drs6 adoarded by 6b«© 
li^©rmian xxxaxmx© roebs ; 6b©y, by 6b© abiranx^ of 

r©©f-yi©lding corals, d©no6© a 6©xxxx>©ra6© oXiina6©.;/ 
Tb© © v'id©nc© of 6b© long snco©ssioxi of snbsoqinenfi . 
con6in©n6al d©x>osi6s indioafes 6ba6 6b© condif-ioxi^ 
bav© b©©n generally 6b os© of a s©xxxi-ai*id land, wbicb/ 
in coxxs©<xn©nc© of i6s dis6anc© froxxx 6b© sea bad a 
low' rainfall. Soxn© of 6b© beds, sxxob a-s 6b© 'wa6©r- 
rolled oongloxxx©ra6©s, required for 6b©ir forxna6ioxx. 
more pow'orful w'afer ac6ion 6b an 6b© sub-aerial 
sands ; bu6 sucb diff©r©n6 d©x>osi6s may Ixav© been 
forxxxed con6©xrxi>oranoously in 6b© saxn© regioxx, oxx© 
in river d©l6as, and 6b© o6b©r on o^on jxlains. Tb©' 
only xnarbed ©yid©nc© of a ©bang© of olixna6© 
ai>i>©ars 6o b© in 6b© Tl©is6oc©n©, w^ben during 6b© 
gla©ia6ion of eoxn© }xar6s of 6b o w’^orld 6b©r© xnixs6 
bav© beexx a beavier rainfall and xxiox*© bumid 
condi6ions, j>robably ow'ing 6o 6bo disjxlacenxenf of 
6bo 6raclc of 6b© s6orxns. 

Tb© volxxxxx© is accomjpanied by a full biblio- 
grajxby. Tb© worb of 6b© 1^-ussixxxx oacplorers is 
Illus6ra6©d by a mai> of 6b©ir roxx6os, w'bicb bas l>e©xx 
so xxxucb reduced 6ba6 i6 is diflxcul6 6*o read . Tbo 
iilus6ra6ions are ©xcoellent-, and on a mos6 generous 
seal© ; 6l»©y ixxcludo some boau6ifixl coloured j>ia6©s 

of scenery af6©r sb©6chos by M^r. MCorris. Tbis worb 
IS 6b© firs6 issxxed volume of a series wbicb will 
<loub6lcss j>rov© one of 6lxe* s6axxdard au6bori6i©s on 
6b© geolog V and na6wral bis6ory of Asia. 

J. W. O. 

Riddles in Rvolntion. 

#Sr/>scxe« .* ctn to ^t'u^y 

of JS'voZ'u.tirOrho.^ry %'n. JS' ct.t'tJiv'ctZ JRo^y^eZO'^ 

tioTh^. -By O. O. Xtobson. (^Biological IVloxxo- 
grajxbs and IVLanuals, JNTo. S-> vii -i- 2S3- 

('HSdinburgb and l.<oxxdon : Oliver and Boyd, 

1^2S.) IS-gr. n©6. 

'W'o sball a6 leas6 b© freed from 6be vain seax*eb fox* 
6be xxrxdisoo vexed and xxndisooverable essence of 6be 
term sx>oci©s ... a grand and almost xxntrodden Held 
of enquiry -will be op^ened, on 6be causes and laws of 
vax*iation, on oorrela6ion, on 6 be e£lect»« of use and 
disuse, on tbe direo6 ao6ion of excterxxal condi6iojaLS. « * - 
A xxew* vari©6y reared by man will be a more ixxaqportant 
and in6ores6ing subJeo6 for s6udy tban one more 
added 6o tli^ xnfinitude of already recorded 
>' — ^l>arwAn» Origin of 3i>eoies ** ; dxaj>« rev* 










^aotoHOL^ocft. od^ 3B9?11t<iis^ 'S^Api^ i:^ 

ieci£;oollesai.t» <»oxssij^iOOt*^^ of cLab^^jsi. 

ojok o'V'ol.xitiioaiL we aee laiow f«Mi^ we'^lie,^e, taroct-^kilxe 
^litese eeveixby 3pee;r» cdbaoe X>a.zr^ij:i.. 
tE*jb.e l>oo^ lufits -^wo ; ^tlxe fireit; cfeele WitXx 

i/ke <3iffejpe3aoee l>el>wee» ej^oiea e.xxc5l -feke 

ke^tx-irLi^ of sipeoies zeoo:^i:xi^iozx oxx e^olix'bioin.axr^r 
3p]7ol>lexos ; 'f>ke csooozxgI z£iL«bxxil3r esLeiacxlixee t>]3Le ^^xSjstfjixj^g^ 
• ortkodoas: * -bkeories oxx ev-olix-feioxici/ry dlv^ex'geizxoe. 
3Cke i>oii:i-fe of -view <Oixax>- i.) is ‘t:>lxa.'t>» <le£i-|>lt>e fitll 
aaaodejTri. xv'oxrjc ojn. M3.oi“jt>kologfioa.l, ^oirxe-fciocbi, j^kysio- 
logioetl> a-xxci ooolof^ioa.! on-fcc^rTLa., no es»©n<3«» of fko 
i>oi:*TO ciistiils ; for-fcko»*, t>k£tt> evoln-fcion does not. 
iami>l 3 r t>Ho j>rocixi.otiion of st;£bn.<3.ex*ciiso€i. ^r*ou^s oi* 
nnit^M ; konoo -fcHo tiit.te is a, oonioession t>o -fcko 

t.ii3cJo-iiLOixoxnro<l . - . oonvont-ion t^kcLt. tilxo init^ial 

s'ta^e-M of s-^e»c5ios-cli'V'or‘goxioo a-iro Tbotit^or si>o<iiocl in 
■fcko fc>x*m of t-axonoraic sjpooios,** t>ke la-t-ter* kaving 
kooome^ -tko roforonct? j>oint> at wkiok most inform a- 
tion ooncsomixig div'e'i'gonoo is assomkloci. Okajpter 
ii., on tko oonstitntioix of sjpooios and natmral 
jpoj>nlaticnxs, oonoorns sj>ooioK rooognition, its 
clifkoiiltie^s, and tko attit^ido. JPkysio- 

logioal diflTc^rontiation (C^kajc>. iii.)* tkongk loss 
oanalisod and moro oa;prioio\is in inoidonoo and 
paoo, •* marokos in a kroad sonso 'W'itk stmotnral 
cl 1 Iforojxoos . 

^Tn <''^kay>, iv-., on alliod s]pooios and tkoir* dis> 

trikntion, a ixow goixoral “ Oj>i>oirtnnit 3 r 

f >iwi">c*rsal,** is kr*iofl>^ c*itod a liow si>oc:ios as it 

arisos ma>r tMs> oonxjjollod k>?" oomjxotition tcx ooovii»y 
a Ic’-ss-favonrod ox* an nnoocnjxiod * xxiolxo * - - • 

l>o<*atJiso otkox* kakitats ar*o alroad^r oo< 3 xi.j>iod.^^ 
In 01iaf>- v. Isolation is longtkily troatod, a 

S 3 >oc'iai f**atnro koing a skox*t r-oArio^wr, Arory good, 
on so>cixa1 isolation. Tko ixnjpoirfcanoo of stoirility 
is ompkasis€»d. Seing rostriotod to proxnotizxg 
d i A'oi’gonoo , isolation is xeally of sooondary' impox^- 
»'Xxc*o, as it does not indnoo variation or jproxnoto tko 
wproad of variants. 


-Part ^ facsos tkroo prokloms : tko oxrxgin of 

Arariant okaracrtoxe, tkoir spread, and tko origin of 
groixj>s. Tko r^los of tko gormixxal tissuo, onviron- 
inont, and natural solootion are akly xevioAvod, 
and carofixl attontion is foousod on oorrolation« 
Tlio roviow givos ns panso, for froxn all tko post- 
inq^niry, ixnoqnivooal roooarokos aro raro. 
Poi* ox:amplo, oonooming koritaklo variation, 
almost tko only oaso is tko molanisxn indnood in 
niotks ky spoolaf feeding {fXarxison and Oarxett), 
Htfxjolc ky tko f Oldness of tko individnals first 
I t-‘-»ponding to treat»*i«nrfc,. tko antkor eoxnxnonts 
tliat coinoidontsA ooiCidXtIons to tkO germ oella» 
^ {/ pkysiolcsigiealy" to tko 

isro. BOW, 


invoked. lECaxnmoxer’ilir early salamander work 
C-App exfcdixc > is not neglootod, tkongk it is regarded 
as skoTfTxxig oxxly axx aoooxnxxxodatioxx or * tkreskold ^ 
e£teot. .Again* on tke nutmorioal inorease of variants, 
"WO know Xittlo keyond. tke two oetsos of * massive 
transforinatioxx *■ skown ky W Oldon *s oraks and 
industrial melanism in lopidoptora ; touoking 
tkoir spread, we knoAv praotioally notking. ilSratuxral 
solootion, it is aoknow*lodgod, providos a Xogioal 
oaciplanation kut is difi6loTxlt to provo, tkougk 
mixnicry in lopidoptora api>oars a good oxcamplo of 
its inoidonoo. "But of tko many otkors usually 
oduood (p. 21B>, only Woldon’s oxiporimonts indioato 
tkat tko doatk-rato Avorks solootivoly so tkat tko 
smrvivors aro difioroxxt froxxx tko olimixxatod. 

Otkor di:fiGLoultios, oontrod around tko tkomy 
proklom of adaptation, aro adumkratod and, 
inoidontally , it is signifioant tkat tko soloctivo 
value of sligkt difioronoos ketAvcM^n spooios and 
raoos kas nover koon systematioally oxscplorod.*’ 
Tko spooial difiicsultios onoountorod in applying tko 
ortkodoxc evolutionary kypotkosos in oasos wkoro 
groups aro difiorontiatod fx'onx oaok otkor in sovoral 
okaraotors kigkly correlated aro stressed, tko 
autkor fooling tkoir importranoo kooauso okaraotors 
do tend to * kang togotkor * and kooauso raoos 
and spooios aro rooognisaklo ky tkls very tondonoy. 
Idoreovor, it is. impossiklo to decide wkotkor tko 
production of non-sorv-icoaklo difioronoos kotwoon 
species kas koon duo to correlation Avitk sorvicoakle 
ones kooauso tko ovidonco is dcfioiont. 

Tko kook’s foxrxnat is good, kut notice skould ke 
taken of a fair nuxnkor of slips, 355'uttal (pp- fiO, 

104r, lOS) for JCSTuttall, <p. 2fi7> for 

fZ’ep^rosxVx, ^nonces <p- 234> for nS'Cmcxs ; sovoral 

cross -roforoncos req^uiro cox^rootion X.«uta&, !1909 

(p. 2S), is dated XdOB in tko klk|iograpky, and 

Viots, 1B23 (p. 10e>, X024=, Bateson, <p, Tfi) 

is not given, axxd Idyors and Oalo <p. 18T> reads 

Idyors and Bait. 

W kato vor views one xnay kold on tkis or tkat 
tkooxry of evolution — --oxcpononts of nattxral soloo- 
tion, for oxcamplo, will not agree to tko autkor’s 

caution xegsrding its swroop one xuust oox3gratu- 

lato tko w^rltor on kis lixformatlvo, w'oU-ordorod 
presentation and its reasoning and xeasoxxaklonoss, 
Tko appeal of tko kook is to tko w^orkor in kiology. 
It Avill ko especially useful to prom ising soxxior 
students and *' ixnprovors * for its poin.t of view— — 
tkat of an oxcpoxrionood worker impressed ky tke 
magnitude of tke many proklems and tke sxnalkaess 
of tke progress made. Buck readem, too,^ Will find 
a attne norareet^ve to eaa»y tnoeptekoe of * xpoyal 
ipoad** tkeo^iKl^ te»d, nO ieito^ en ineentiv^ to woick 

''w 
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in ^volti-tionebir^r foar 'fclrio 't>ools: is on© lon^ 

list^ of dc^sidorsi-a. in -feHis roga^rd. It? is » etroola:,-* 
‘ta^lc.in^ ■fciia.t> p>rovofe,©s li.oa.irfc - s©a.iroliin^ ; Ax*© omr 
individual rosoarolios vosfced wifclx snffi.ol©nt> nni- 
vorsalitiy ? 

We Ixave a InxliLing donl>*fc as ivo vrlxet^lier tilie 
l>iologist> of i/O-day, despit© fclie i*eaofcion tio'wards 
sfcndies in fnncfcion, is in^bimatie enongH wifclx living 
'fcHings. We angges-fc ‘ liaols: t>o X>aT*ivin,* ’wlieTeby, 
in one person or t>eam, extensive field v^ork, keen 
sys"fcemaf>ios, carefnl lireedirxg, axxd insjiired exjieri- 
menfc are all laid under oonfcrilivifcion in attacking 
tlxe f iindamental evolntioxiary p>rol>lems aj3j>roi>riate 
to an or gaxxism or a gronjx. JPortonatelx, to cite 
^a fexv examjiles from IMLr. TRolison’s l>ook, 

v'ork on these hroad lines is hei ng ivronght ; 
I^otsy in Holland, Snmner in America, and Harrison 
in IKngland arc all engaged on ‘ new varieties 
reared hy nxan ’ and f nlfilling X>arwin's x>*‘<?*<^i<5tion. 
Hxit very many more snclx are needed, and more 
facts, and, ahove all, more time. After all, say 
for the spread of variaixts, v-hat are the seventy 
post-Hlar^vinian yeax*s coxnpared with the ages 
available to Nature ? A. X>. JP- 


Htstoriea.1 Optics and the IMEicroscope. 

Or^gfi>yv €M,vh€l o/^ tH^i. Jlf ioro^rcrojpe ctA 

JtZl^u^trtxte^Z hf/ C^ci^t€tl€>grzi€i^ of aPA« 2 ct'n>€2 

^CrC-e^HSor'i&A ^ i.'rh th>e. CJoll^tGt'ion^ of th,€t JRo%/ct2 AT^oro- 
sco^'ic4xl /Sot^ie-tj/ ^ t.oQ€'.tHe.r 2iibZioffircL;^>Hic^« of 

C^'iQ'iTi.ctZ ^ 'hLtZhOT-'itir^^^ . Kdited hy Alfred IN’. 
I>isney, in collahoi*ation w'ith Oyril If<^. Hill and 
Wilfred IE. "Watson Haker. I*receded hy An 
Historical Sxxrvey on the early I^rogress of 
Optical Science, hy the lEditor. I^I>* - 4 - 303 -+- 30 

plates. (X-ondon : Itoyal IMIicroscopical Society, 
102S.) ITS. Od. 

J I^EW individnals possess all the <q xialifioatioxxs 
~ necessary for the stixdy of the history of any 
science. They must read with facility the X-atin 
in which the ideas of the early writers were ex- 
pressed. lEailing actnal possession, they mnst 
have xready access to the original v-^orks. Ahove 
all they mnst have tl»e re<inisite leisure. These 
essential conditions are rarely fonxxd comhined 
in oxxe ixxdividnal, and it is not sxirprising that 
familiarity with the scientific literature of the 
past is so limited- An impressive exhibit of 
ancient hooks at the recexit Optical Oonvention 
atti*aoted the casual attention of oxxly a small 
propoxrfcioxx of the xnemhers, some of whom no 
douht were interested more in the c^uaintness of 
the illustrations than in the xnatter. The oollec- 
No, aOTO, Vox-. 15233 , 


tioxxs of the va^ipus societies are rarely ooxxsulted^ 
and private libraries are dispersed in the sale- 
rooms as no home^ of permazxexxt usef ulness can 
he fouxxd for thexn. 

The three authors of this hook comhixxe all the 
qualifications requisite for the production of the 
historical vi^ork they have so successfully under- 
taken on behalf of the Xfcoyal Microscopical Society^ 
of which they are fellows and honorary officers.. 
Their work has been done in the most favour- 
able surroundixxgs directly within the valuable 
library and museuxxx of the Society. MCr. X>isney, 
the principal editor, states in the concluding para- 
graph of his preface that the work rejxresents the 
labour of seven years. A.nyoxxe xvho has attempted 
to read one single Avork, such as the Thesaurus of 
Alhaa&en, w'ill ajxpreciate how ixxxxch labour must 
have been iixvolved iix the coixcentration of tAvexity 
centxiries within the limits of one concise volumo. 

X*art I. contains foxir chapters of history and a 
bibliography, Avhich in itself is a valualxle contx*i- 
butioix, comprising, as it does, many imi>ortant 
extracts and intex-esting explanatory xxotcs. 

Ohapter i. covers the |.>erio<i from, the earliest 
tixnes of I*tolemy, Xluclid, A.rchiinedes, and Hero 
to about the year 1^>00, when Haptista I^orta was 
particularly active. in a future editioix some 
reohecking of jxroofs will be reejuired, pa.rticulaj:Jy 
as regards the dates, which differ in the headings 
and text, due, in some cases, to the ixitcrchange 
of O and O. 

That optical instruments are erroneoxisly attri- 
buted to the ancients forms the thesis of Ohapter 
11, Prominence is giA'^en to a very valuable dis- 
cussion of this subject by Prof. Henri M.artxn, of 
the XJniversity of Hennes, in a paper which appears 
to be little knoAvn in Oreat J&ritain . While the 

authors have, in general, presented the views of 
the ancient Avriters they quote Avithout any attexnpt 
to direct the opinion of the i*eader, they seexxxingly 
fidopt the conclusion of X^Tof . IVfartin that the 
accomplishments of the past have been exaggerated. 
With that conclusion xnost people Avill agree, 
possibly Avith some regret that, xn the case of 
X'J^riar Haoon, his Avonderful description of what 
might be performed by refracted vision was un- 
accompanied by an explanatory diagram. Xt 
should not be forgotten, hoAvever, that the mathe- 
matical demonstration may lag A oentin^y ;.b 
the discovery. The conclusion , also ' ^hiyolves 
acceptance of the view that no ancient xnajg^ifyhx® 
glasses exist, because such segments of spheres of 
glass as have been foundl axre: .prol:^^^ 
ornaments. 
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SXBZ*^:B:3MC63BSXt i. , X^SS92 

Oi>&x>t>e»r iii. wit>li -tlie a«^e of j^irogpc^&am frozn 

Koploir <>o '3E3to^!trellta», a^cf ci€»l>«i^i/«bl>l.o 

wliiola 3&oa?elliixs tei^d a^UBweir, icifbiaaol^r, ^ "Wf^o 

wa^B tilio ib*-u.© ittv^oi:x4>o*' of tix& 'tolosoo^pa ? fornoiB 
f^lie aizl>j€sot/ of 1/li.e foxurt-H oHaAp^t^ox*. 

Ojp'tioaJt Kis<>ox'y in. ^onoxral ocon£>ieB ±<1x0 fLrs± Hfitlf 
of ±iito T>ooJk:. 'Tiio aooondl Jticxlf is ^ormoci &. “ X>o- 
«oirix>±ion xtndl Tllnstjra,±o<i Oatalo^no,** a. <lesign«t±ion. 
whiolx convoys li±±lo indioa^ion of ftio intorosf vriflx 
TsvlxioliL ±iio maforial Ixas l>oe>xx invested . 'X’h© 

microscopes doscril>cd arc flioso possessed Hy fixe 
^5ocie±y. Tliey Have Heen divided info fwo groixps 
A and 3B, wifH acccssor-ies in a fHird group O. THe 
year IS.^O, Hy wHScH fime a fairly rafional type of 
iixsfrumen-fc Had Heon evolved. Has Heen selecfed as 
t.He Houndary Hefween ±He firsf and second periods, 
THe aiifHoi's are ±o He oongrafulafed oxi ±He 
siicc€*ssful oonolusio-n of fHoir laHoxxrs, and ±He 
flianks of all coneex-ned w’ifH ±He Hisfory of optics 
and tlic^ microscope are du€* to tHe Jtoyal IMTicro- 
soopictxl {Society fox* tHc pxi l>lication of tHis valixaHle 
A-vorJe. H'nEi^oja:- 

l>doclem Xixve^sti^ntions in IVC ate rials,. 

JtClciHtidty. l^y S. TiinosHenlco and «F- IVf. 
J^essells. 3Pi>- xxxci ~i~ -54-4. {1,-ondon : OonstaHle 
and Ox., Ltd., n.d.) net. 

rW'UrTHJ importance of tHe strengtH and elasticity 
-A- of tlie materials employed in engineering 
c<jnBtruction is well reflected in tHe frecjtaency witH 
wHicH treatises on tHe suHJect appear. JPrescott’s 
l>t>olE:, AvitH tHo saxne title as tHe volunxe at present 
under notice, was a specially notaHle coixtriHution 
made xx few years ago ; Hut ratHer more aHstract 
aixd mat Hem atical tHan is perHaps desired Hy tHe 
majority of engineers. THe volume Here con- 
sideretl does not refrain from xnatHematical dis- 
cussion, xxor fioes it xnalce any strenuous endeavour 
to simjdify sucH xnetHods, Hxxt it deals tHrougHoxtt 
witli x>roHlems of definite practical moxnent, and 
its matter is in all respects up-to-date - 

JMr*. TimosHexxlsio well Hnowm for His original 

studies in elasticity ^is responsiHie for tHe ana- 

lytical I*ai*t i. of tlxe voluxne, in AvHicH He inoor- 
l>^>rate8 inuoH of His owx^i original worlc. 1:1 is 
cliapter Headixxgs are of a very ordinary type. Hut 
a closer esiaxxxlnation reveals tHat witHin eacH of 
llicse cHapters ' tHef*e are many special develop- 
nients quite unusual in treatises of tHis class, 
f -"Chapter vi,., on Hending of Hars on elastic 

fuuxidatioxxsi* is,, m its ap 3 Edioations, a notaHle 
example of tHe ; powers i as are also 

f-Hiaxxter viii. iH. sre, : 
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.treated, and OHapter iae:* on cuxrved Heurs. C3Hapter 
xci., on stresses produced Hy dynanxical causes, is 
suxnHitious in its scope Hut, proHaHly Hampered Hy 
space coxxsiderations , it fails to do full justice to 
tHe tnodem tecHnical proHlems of viHration. 

T*art 11., on tHe excpwimental side of tHe suHJect, 
is Hy JMr. X-essells, "wHo Has conducted many re- 
soareHes on materials. 'His treatmexxt is wide in 
range, and w^ell defined ixx sectional detail. THe 
imi>oj*tant modem lines of fatigue, impact, and 
Hardness testing are very clearly review'ed and pre- 
sented ; altHougH tHe section on tHe effects of HigH 
texnperature migHt Have Heen extended w'itH 
advaxxtage. THe Bex>arate cHapter oxx tHeory of 
strengtHs is a welcome iimovation iix worlcs of tHis 
Hind. 

Tlxe Hoolc is, irx its geixeral scHenxe, of an advanced 
order, nxainly suited to senior students of tHe 
suHjeet aixd to engineers avHo Have to deal wdtH 
the difficult details of moderix design. Hut its 
W'caltjH of treatnxeixt, summary, and reference on 
tHe outstanding modern proHlexns axxd ixivestiga- 
tioxxs of tHis ixnporlaxxt suHjeot, give it a very HigH 
place iix tHe ratHer lengtHy list of worlts on tHe 
saxne suHject. 

Our HoolcasHelf. 

X>*V rve^u^r-^n Ji4.il€^7hirt€i-ijt^t'r%e'wt . Von I>r. L. HHerlein^ 

(TocHniscHe l?'ortsoHrittsHerdcHte ; JPortscHritte 
der cHexn. TecHnologie in Hinzeldairstellungen, 
HerausgegeHen atoxx l^rof. I>r. H. ftassow, Hand 14.) 
Hp. xi -H im. (JLlresdon und X.ieipzig ; THeodor 
&5teinHox>ff, 102J7.) S gold xnarHs. 

Tnis volume deals AvitH tHe industrial aspect of 
milH production. AJftor a Hrief account of tHe 
coxn position of milk: and a description of tHe cHxef 
cHenxicai and Hacteriological metHods wHicH are 
used in its exaxxxination, tHe production and supply 
of clean milk: are considered. .A^ttentioxx is directed 
to tHe xnilkJjcxg macHine, tHe cleaxxing of tHe vessels 
ixx wHicH milk: is transported, and tHe Hactex'i.al 
content of milk. THe supply of nxilk: to towns is 
an ixnportant chapter, axxd whilst it is agreed that 
fresh raw milk is the ideal food for children axxd 
adults, pix>vided it can He oHtained of low Haoterial 
content and free from dirt, it is Held to He impos- 
siHle, on accoxxnt of the cost, in present eirexxm- 
stances to provide such milk: for tlm main "Hody of 
the population. JPasteurisatidn and the three ynafn 
systenxs are deserxHed, and two nxetHods, other than 
Hy Hc^t, for the removal of Hacteria are desoriHed- 
THe preparation of condensed milk: axxd 
apparatus xased for the pxxrpose are desorxHed, and 
the succeeding chapter deals Avith dided millc and 
its preparation. The use of dried milW for ixxfaxxt 
feeding is xnentloxxed. ^ 

in ATiew of the dlfiBlculty wHioH is experi- 

enoed in dispoi^itxg of surplns xniik: tlxe ^ ff usH * 
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'tixxio of t>3bLO yofitz-, tilio n 3 .£tn.«if of gcusoIel Ixekm 

foiznci iix »ozn.o ooixxzt>X‘io&, ^-ST- t>laie 'lLr]:]Lit>€»d 3tuBLt>ea» 
JN'ow' ^octlckizcf, .Ajr^oxx.i>lzxe, fiLxztf IBVa;noo 9 t>o l>o of ^rofibt^oz* 
;pro£itv ‘thtsuxiL arfc jGLirst> 'ozs:]poot>e<i. ; so}>ci.irekt>e<f xizills: 

i» 13804^ » t>lzo fa/t> Izoiiz-gf oi 3 a^X>lo 3 r€><i for 'bkzatxfcor-zxzfiL&lxiLp. 
Tlze xLsee of osusoizx €Lr© zxzcLXxifoldL, £in.<f it> xzo'wr dB. 3 a 4 £» 
eLp]pli< 3 &'fcioxz irt a* zzzzxxilzer of t>ra,cioa. 

Axzot/jboi* izzillc l>y-j>ro<3liz<3i; 'wfxioJh. oftioiz i>rovo 8 sl 
^r‘oat> oxol^a.xrraaszn.ciizi'b "fco -felzo ciiL0080-ma,ls:e>r is "wrlzoy, 
trlio xxziikL so.|^£Lr of "w-hiol* is vcblosbfcle* . Tlzo com.- 
Tiicrcifitl zxzctmzf eboi^ixrc of iniUk. sugar is given , ■fcogctiicr 
vritlz clct>ails of flic necessary 

Tile information and tiie teclznical details given 
in tlxis volzime are lils:ely to l>e very valnalile to 
tliose engag€»d in the millc industry, esx>ecially to 
tlae manager of a factory vrlxere tlze condensing or 
drying of xnilk is - 

€f«r fiorazisgegolzen 

von Trof- Taxzl Walden nnd I^of. Oarl Ximctcer. 
Sand S r JIf e jfl'iJLasi^e/r 

jSt€>J^& jr V €>Z'u,‘*n,^‘ri. , JO>ic?hte^ JCo'rrLjc>re^<s'ib-iJ,'itclt^ Oh&r^ 

“Von I?rof, It. 

JE^Lromann. I*X>- xii -+- ^50S. (I-feix>zig i Alsiademisolie 
Verlagsgesellsclzaft xn.T 3 .II., 102S.) 4r6“SO gold 
xnarks. 

A isroTaEDTV'ortTJBCY develox>niont in x^lxysical olxemistx'y 
dnring tlxe last twenty years is tlxe increasing 

amount of attention jxaid to those 

li<xnids -wliioli are jirirnarily due to the cohesive 
forces hetweexx molecules. Ooxnjiressihility, surface 
p»roj 3 erties, and viscosity have attracted the intercut 
of many investigators, hoth in !H 2 urox>e and in 
.A.merioa, and the new- hnow'ledge gained of the 
hehaviour of liquids has found many imx>ortant 
ax>I>lioations -in industry. Trof. ICremann’s hooh 
on the mechanical x^rojierties of liquids is therefore 
a vrelcome contriT 3 ution to -physico-chemical litera- 
ture and jp>T‘€yv±<diGt& a valuahle -worh of reference for 
students and investigators in this held. 

The hooh is di-vided into three parts dealixxg w-ith 
volume relations, viscosity, and surface tension 
(ineluding interfacial tension). Elach section ox>ens 
with a useful survey of the experimental methods 
avaiXalile for measuring the property studied, 
followed hy a discussion of the influence of temi>era- 
ture and pressure. The effect of chemical com- 
XX>sition is next considered, and here one must pay 
tribute to the skilfxxl manner in -which the author 
has collected and coxrelated a large nuxnher of 
empirical relations, laying due stress upon those 
of greatest generality and theoretical signihcance. 
Einally comes an account of the hehaviozxr of 
"binary xnixtures and solutions. 

The booh is written avowedly from the exx>«ri- 
mental viewpoint, so that a critical discussion of 
the molecular theory of liquids could scarcely he 
expected. .A.t the same time, it seems uxxfortunate 
that such a discussion w'as not' attempted, even if 
it oxxly served to emphasise oixr ignoraxxoe of the 
la-'ws of force bet-ween mcAeGules* This, however, 
'woxxld involve a consideration of vax>our pressure 
and latent heat with which Tr^- Kremaim deals 
only incidentally, althotxgh they, too, may be classed 
as mechanical prox>eiiies of li<^uids. , 4 , 3 .^, 
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C3:Bs^T3teM»iiaEt. 3.., ,,11;©^^' 

:3y Trof . E. <3-. 3tapledon and Hh. 3'. A. HCanley- 
Tp. 1 ^ 0 . (Oxford : Olarendon T^ees ; XLondon r 
Oxford XJxxi’v-ersity Tress, I027-> fSs, 

I>xj 3 Etiiffo recent yeaurs increasing attention has been 
paid to the improv-ement of grassland from various 
aspects, including methods of cultivation, manur- 
ing, and the types of grass uscmI for sowing down^ 
Tr ogress has been rapid, and is still continuing, and 
in this volxxme [Messrs. jStapledon and Hanley have 
sought to epitomise the present position, thoxxgh at 
the same time they fully achno'wledge that many of 
the recomiuondatioixs put forw^ard are tentative in 
natxxro and may need modifying in the light of 
future experimental results* Their aim is to pro- 
vide the xnost precise information possible to enable 
axi intelligent farmer to apply new methods in his 
managexrieixt of grassland, wherever such ixnprove- 
xrient offers prosx>ects of increased revenue. It 
is poixxted out that oxxc of the chief difftculties in 
estimating the finaxxcial value of improveixients to 
date is the lach of adequate inf or xxi ation in the form 
of farmers* oostixxgs accounts. 

Orassland xriay bo divided broadly into two tyx>cs, 
natural and semi- natural, exn bracing respectively 
the large ixn -enclosed areas of xnoorland, heath, 
dowrxxs and saltings, and feixced-in laix<l associated 
with the homesteads. The latter natxirally offers 
the greatest oi>port unit ios for ixnprovemexxt , the 
appropriate methods of treatment varyixxg w^idely 
according to local conditions. 

In xnany cases manorial ax>plicatioxxs , to be 
effective, xxiust he preceded by adequate mechanical 
treatxnexit, or by the amelioration of soil acidity by 
the judioious use of Jixne, notably in very smohy 
districts. The neoessary difference in f^azing and 
xneadow treatxnent is indicated, €xnd iixforxnation is 
given -with regard to the various nxethods of reixovat- 
iug grasslaxxd and to the production of permanent 
and temporally leys. A. bibliography of selected 
literature concludes a xnost useful summary of 
grassland treatmexxt. 

JF^ri.rvC’ijpt^s oj^ JSoit jyTicr'obioZoff^/ • Hy Tx*of . 3elman 

A. Wahsman. Tp. xxviii -f- 8Q7 -+- Id plates. 
(Eondon z Hailliere, Tindall and Oox, 1327.) 
net. 

Tjbcv: demonstration of Schloesing and IVluntz in 
1877 that in sew^age beds amxnoxila is convexted 
into ziitrate by biological agencies, and the further 
dexnonstration hy Vvaxdngton that tw'o sx>^< 3 ies of 
bacteria are involved, followed by their isolation 
"W^inogradshy, turned the thoughts of soil in- 
vestigators towards the biological asx>oot of soil 
fertility . 

USTaturally, the earlier worh wras csoxxfined to tho 
bacterial the soil, and, in text-boohs 

ublislied round about IdlO, nitridoation, nitsrog^Ki. 
xation, and denitrifi cation were the main topics of 
discussion. 3ince tbat date» the stitbJ«wot has gra<3u* 
ally assumed a broader aspect, and it has been 
realised that not only bacteria-, bnt also pretosBoa, 
algsd, and fungi are playing a part in the vaaciotts 
SonOl reactions. . - ^ ^ 

In the voluxninotas treatise prepswped ,hy 
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itx3Lmx%, modLi. xxxicxr<>1bi<>l<a^3^ is mx^vSLeor tilxroei zxMblxi. i 

4^^jlu^ox»s» t*wo wit^H tilio ooci3tyrcMtio«, 

isol^b^iossL, m<t4»xi:t>i£U3«MbioxiL, cmJtt^i^cnaLtiloa:!. <y§ soil 

oiTKSxilsiaai^^ cuxlcS. tikki& t^liitinci, 'wlriioiro l^la-siir elxeaxiios*! 
s.ot^ivl'biOs sure dLisc^xsaod^ 'X%urotx^]xoot^» !>}>.€» t>roat/3aaoxxt> 
is yr^^iry ooro^pleti©, iw. t>Jbiis jpssrlaarpts lies oYio of isl^is 

fsuults of 1^0 l>ooJc: z fox* wit>l3LO'ULt> s -widUe Ixxxo'W'loci^o 
of siJL'l>joot> t>liex*o Is eu <fsn^ox* of xiot> sooirx^ -feoo 

wood for tkbo froos* ^Iso, “blaLo CbTjLt>l:iox’ woixld JiikSAro 
l 9 €dOX]L well flbdvisod 1>o sb-ow* xooro orit>iosl f od^^mooti 
in. discixssiriLp -fcbo -worlc of ot^boxs : »s -fcbo boob st>«ti:vds» 
siodoix-tis 'Will bs'v^o difiioultv^ ixx dlfforoxitvisiln.^ t^bo 
rosily ^ood j>iooos of retsosrob from t;be modiooro or 
ovonT bsd. AjysLrt}^ bow'ovor, from t^boso blomisbos, 
Wsbsmsxx bss doxxo ^ood sorvioo t/O soil microbioloj^y 
io |>rodvioiix^ so ooTin;poodioVLs sl voIutoo, t>bo oit»stiioxi. 
of moro "tbsTi. 2iSOO xoforoxxoos boiog s soirvioo in 
it>wolf- JHLis boob is ossoxx-tisl -bo sll tsboso irL-fcorosijod 
ixi trHe- mioro-or^STXisms of t>bo soil. 

JVlon^lf cLiTLcf JMrcyri.Gt€xr-^ JPoZi'rjy %vh IScvrZy , Ky 

j\ " R. IRixms. <Tbo ffistory of Oivilisart.iorx 
Korios.) xciii bl*7 1C> jxla^-t-os. (ILiOTxdoxx : 

T^ojxs.!! T*sxxl STxd Oo-, X-fd. ; Now Yorb : Alfrod 
A. Tv.iioj>f, 10:2T.> nob. 

Ijst cl coxvoliisioxx wbiob stims ixjp bbo lixxos of srg^o- 
xrxe'ixb of bxs v's.lixs.blo sbixdy of moxxoy ss sn. oloxrxc*^n.b 
ill bbo j^ro'wbb of osrJy csiviliscibiori, IMlr. Homs 
r*mmiora.bos blio dofioionoios in. bbo ovidonoo, for, 
Jio ssys, ib is as vtre-ll bo boo^ ixx xnind bbo bbin^s 
w** do nob bnow, as vc^oll as bbosc* xvo do. Tbis is 
-wise*, for tbo ^a;(>s in. onr ovidonoo aro gproab and bbo 
blioorios of nnmismabisbs axxd arobseologisbs bavo 
nob always boon mar bod by rosbrainb. IFor oxaxnnlo, 
t hron^bonb bbo w bolo ooriod wibb "wbiob bbo anbbor 
tloals, bboro is no ovidonoo of bbo logal W’oigbb of 
oonxs, nor is ib bnowrx wbab woro bbo praobioal 
c*oiiclib5rons of monobary law and bbo cironlabion of 
oiirronoy. H.o'w did bbo 3babo dooido w'bab 'was bbo 
< 4 Li<xnbiby of oolns bo l>o cironlabod ? TTbis is a 
3 ><>irib of noonllar imjporbanoo for Mir, I]Bnms*s 
St I idy , of wbiob bbo ori^inabby lios jiarbionlarly in 
Inw in-vosbigabion of bbo nso of monobary issnos in 
rolabion bo jpolibloal snjiromaoy. Am a rosnlb bo 
fallows bow, fcxroadly, a disbinobion oan bo dra'wn 
liotwoon bbo ]gj^o3ioy of bbo ^roab oasbom ompiiros 
and bbab of bbo Oroola: Hbabos. 

Tn rojH^ard bo bbo oarly sba^i^os of a cnrronoy, 
Mr. Bnnxs show's blxnsolf seojpbioal as bo bbo oxcisbonoo 
of €1 x>rimibi'v© sbabo of oxobango wrbiob is nnor^anisod 
Hixxbor. Tbis bo Towards as only a lo^oal 'posbnlabo 
for p\ir;posos of oxcposiblon. ISTor doos bo bbinb bbab 
llio ox, bbongb bbo brsb nnib of valno, rooo^nised 
a wido are a, was ovor in ^onoral nse as a moans 
ot excban^o. Tbo anbbor is bo bo coxxgrabnlabod 
on a soxxnd niooo of wrorb wrbicb oannob fail bo 
i^titnnlabo fwrbbor rosoarob. 

Ry Edgar T. Eainbon. 
i*P i:ax ^ SSO nlcblsos. (X*oxi.don : CJbajpunan 

IHaU, X.ibd*« 10#7.> xa«r, ad- nob. 

V*^ + of bfadbi boob is nOi» oacaobly xndio4airbc»d by 

t ^ I ^ j iibo xna^cInM of alloys and of oasbinc^ w 

tniiod as wall as bJ£a worbing^ boab 
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bboabxnonb, 'wolding, anisbing, axxd bosbixxg of aln<> 
minlnzn. and bbo ligbb alloys. On all bboso xnabbors 
bbo anbbor is ixiformabi^o, and bis aooonnb of bboxn 
sbows praobioal familiar iby wdbb bbo worbsboj^- 
j^Inxnininm ;prosonbs di£B.onlbios in macbining and 
bn isbing bo bboso -wbo aro aoonsbomod bo obbor 
mobals, and many nsafnl binbs may bo gabborod 
from bbo ixxsbmcbioxxs boro givon, and froxn bbo 
doserij>biozx8 of aobnal ojporabloxxs, m ainly in oon* 
noxion w^ibb bbo mobor indnsbry. Tboorobioal dis~ 
onssions aro doliboraboly oxolndod, and bboro aro 
no jfxbobomiorograjpbs, bnb bbo briof nobos on ago> 
bardoning and on bbo ‘ modiboabion’ of bbo alloys of 
alnTnininm and silicon aro aconrabo so far as bboy go. 

In bbo aocoxxnb of boab broabmonb and molbing, 
sozno monbxon migbb bavo boon mado of oloobrio 
fumaoos, wbicb aro now so wridoly nsod for bboso 
]pnrposos in .Amorlca, bnb aro also nsod in Oroab 
Eribain, and in bbocba;pbor on bosbing roforonco migbb 
ba^o boon mado bo bbo nso of diamond pyramid in- 
donbabion insbrnmonbs, wrbicb aro already displacing 
bbo sclorosoopo in soxne laboraborlos, on aoconnb ox 
blioir groabor accnracy 'wbon nsod wribb bbin sboobs. 
u^Vmong processes for bbo probocbion of alnmininm 
snrfaoos, bbo oxcollonb mobbod of anodic oxidabion, 
is doscriboxl, “wibb ibs fnrbbor dovolopmonb, bbo 
applioabion of dyes bo bbo oxidised sxirfaoo. Elocbro- 
plabing wribb oadxninm is menbionod, bnb nob bbo 
nowr oxbonsi-woly nsod proooss of plablng wribb zinc. 
Tbo illnsbrabioxxs aro numorons and good, bnb bbo 
publisbors bav'o nsod an excess iwoly loaded paper, 
wrbiob makes bbo book incon-tronionbly boa'V'y and 
bbrowrs an nndno sbrain on bbo binding. 

dsr Horansgogobon won KI. w. 

"BVisob, Fb- Ooldsobmidb, Unbland nnd lEt. 

Winborsboin. Zwroibor Band. -+■ 7SO. 

<Bo1fIin I JTnlins Springer, 1027.) €>0 gold xnarks. 

Thtjc price of bbis, a wolnme of essays by spoclalisbs, 
is boo xnnob. £2 : lOa. for a book, wrbiob from an 
English pnblisbor wronld cosb 1^1, or ab xnosb £1 r lOs., 
is nob Jnsblbablo. Eeoenbly bwro corrospondonbs in 
Nj^TxmjBJ diroobod abbonbion bo bbo oosb of obbor 
«Jnlins Springer pnblioabions, and wo cazmob adwiso 
bbo reader bo pnrebaso bbis wolnmo ab bbo price 
asked for ib by bbo pnblisbor. 

Tbo wolnxno oonbains bbreo essays on bropisxns in 

planbs by E. Shark, E. Brannor, and "W*. 2Iixnmor- 

mann. So far as bbo rowiowror is able bo Jndgo, bboso 
8€>obiox]LS aro comprolxensiwo, and bboy all bawo ex- 
bonsiwo bibliograpbios . There is bbon a ebapber ozx 
uxea, wrbiob bbo rewiewror has boon informed is 
good. Tbis is -wxibben by .A.. IfCiesel, of MCosoowr. Xxi. 
bbe seobion following, E. won VtTebbsbein dlscnsses 
beberoploidy ab lengbb. The Oolgi apparab ns is 
bbe snojeob of anobber obapbor by ’VV". daoobs. This 
parb is ci^nibe good and compreboxiLsiwe, 

EoHowring bbis is a bioobexxzioal oba nt asar on 
sbrlabed mnsole bbre, by Bierdermann^ This will 
be f onnd. nsef nl bo pbysiotogisbs Inbexesbed in mnsole 
oonbraebion, ebc« An ckrbiole on bbe splsfen, by E. xr^ 
Skramlik, is followed by a seobion by Biobardl 
Ooldsobxxddb on int^rsexnality, ebo. as one 

xxiigbb eMpeob# is a yalnabie and inberesbing: review 

of ^@bte snSjeob^ Oarrasmir. 
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l«et:1:<s]rs t:o t:ll«& S.<lii;or. 

f ' JEIctiTtor dloe^ ^ ■v^o't^ J*oZd jfor 

c<x>'fc jCo , ^rt^r ito tytyrrets^K^Ttfi 

tHr^ 'wr^t^rsf o/V v^&ctedL vrh€Jb-rhf9A^crr'%gpt& 'iThte^rt^ed Jr<PT* 
or <xr*/sf otrJher ^cMrt, ojf JST^rr'XJmBS- No rhot'loe, is 
o/* €Xl^o9^>^'nf^o^M^ o€>9rv'»rtfvi/9^^ioot4orhs ,~\ 

3Parx>j|^re«»j|9V'i^ . 

I3^ JP^ATrTT»B; of ZTSTov- 20, 1020, |p, 740, T gal^.o'W'ocl liow, 
f>y flio Ui»o of £». 2 ^ebix- of j>liio1:,ogi'«3b|:>fxio le^iiwos ocLr-x-ioci or* &. 
3:*«-l>i<ily jre>volviix45 dlso, infoamr»ctt.ioriL «lioxilcl lt>c» ob-fctirimocl 
CLS9 -fco jt-lio ffixnio ctM-y p>«ar'fc of £t dcuslit. of la^i-fcs, Iioav 

loKijac it> fcklco^ -to eof froxxi «tn^ ozno -fco o.riy ot^tior 13&rt>, 

•wlioro il> feoi^xns a>rx<l w-liore* it. fixiislios, fAixd Ixoxv, if a.t all, 
sxxoooecilxx^ fiaalio^ in a mxxltip>lo flaslx dijffor in tlxe»o 
3ro£9jpoota. from tlno nionoor* flaetlx w'lxiclx, so to »f>oa.lc, 
l^^lascos tlio trail and nas moi*o to do to find a -wray xvlxicli 
tlxo otlxors Ixavo me>x*oly to follow, 

' X Ixad mado tlxis apparatus and oarriod it alxout for 
t-wonty-siac yoars -w^itliout olataininj^ a plioto^^raplx "wlxcsn 
X 'vrroto tlxo artiolo alao'V'-o me»ntion<ed, Sinoe* tlxat timo 
I>r. Oi . O. Simpson Ixas Icindly talcon olitar^« of it, lt>ut fio 
jhtad not so far laoon xxxoro sucjoossful tHan I in ol>tainin^? 
a sxxitalalo fiasfi. At tlxo oxxd of duno last Ixo lot mo 
laave tlxo maoliino a^ain to l>ring: to tlxis lalxoratoiry. 


oortalnty and oonsid^ral>lo aoouraoy, Stareoaoopio 
examination, lxo"wever, is more oonveniiBnt, ospeoially 
If tlxo fiaslx did not l:>a£^ln at one end and leav^e off at 
tlxo otlxor. 

l^or tixis pxnrposo a print is out in two, and tlio t-wo 
imafires are xnoxxnted side \>y side witlx tlxe sordl^ed 
lines parallel and square to tlxe line Joining tlxe ayes, 
TL'lie t-wo prints were so plaoed on tne oard that the 
tw^o inrxafC^is w’^ero hein^ carried to’wards one another 
all the tixxxe that the ficksh lasted. *X*his is xnade 
evident hy the sharp ed^^ss of the two images heixxg 
rexn ote froxxx aixotlxer while they showed the 
finding awray of tine light on the sides nearest to 
one another*. If» theix, any part of the flash had 
heen later ixa. time than aaxy other, the ixrxages of 
thxs paxt would ho nearer togethex', so that, seen 
ixx a storeosoope w^itlx the sorihed lixxe apparently 
xi.pxi.ght, this jr>art 'would appear neax-er thaxx other 
parts. 

A-ctually, on looking at thxs xnouxxted pair of ixnages 
reprodxxce’d hex-o'vtdlh (IFig. 1), the xrxiddle nearly 
vertical part 'with a snxall Icink in it appears neax*est, 
'wlxile the part hent to the left helow^ seexns to eorne 
froxn holxind. Similarly, the sharp hend to the left 
ahove also seexxxs to ooxne frxxxta Ixelxind , hut not so 
far hehixxd, and tlxe xxeax'ly vertical part from this up 
into the cloud appears again nearXy x'^ertioal. The 
interpretation of these appearaxxt*es tlien is as folloxvs. 

Tl'*lie fia^h started at th«» groxmcl. 


■where, as the guest of IMCr. Alfrc»d X^ioomis, I am excep- 
tionally w-ell placed for observations of this Iclnd. The 
laboratory is at the top of a graxxite hill at an elevation 
of about OOO feet, and simitar dome -shaped hills thickly 
clad Tvith forest extend in all directions as fax* as the eye 
caxx see. 

In the last moxxth there have been tw'o unxxsually 
sevexe heat spells a^oooxnpanied by inxxxxxnerable 
thunderstorxns, but not until xxxidnight, 'Aug. S, did I see 
any clean fiashes following one another in approxi- 
xnately the same direction. IBy cleaxx I xnean not ob- 
scured by inteirvexxing rain. jt was fortxmate to get 
one of these on to the plate 'with the lenses revolving 
iacx 4-inch circles at a speed of shout 12 txxrns per second, 
X^or a preliminary picture T felt it safer to employ a lo'w 
speed- Tlxis may be taken to be about 12 feet per 
second or 3fiOO xnxn. /sec. The focal length of the 
Ix^nses is fi inches or 150 xxxm. The length of the ixnage 
ef the flash is 22 xnxn. -which w*ould make the length of 
tXie flash, or at least the visible portion of it, about 1- of 
its distance, I judged this to be about lO miles or lO 
kilometres- 

It so happened that the t'wo ixnages of the fiash xnc^de 
by the t'W'o lexxses wex^ in line 'with one another, so that 
any aberration due to_ the motion of the leni^s -W'ould 
displace the latex* portions of the 4Blash sideways axxd in 
directions. In order to obtain a'xxxeasxxre of 
dis]f^acexxixint X scrib^'d a straight line on tlxe Jn.ega>' 
ti ve bright throxxglx tli*:* two images. JbXeapurexhent 
this line 'would thexx sho'MI?' distox*tibh 
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and almost inxmediatoly after 
startotl also ixx tlie lexxgtlx next 
the cloud. X''iie flash then 
travt»lletl fx*oixi hot lx tlx<*se pftxx*ts 
axxd finxshod ixx the xxiiddlo 
xipriglxt portion aboxit 1 /7000 
second Jatc-r. 

This was a sxxxgle 'v^'eak little 
flash 'With no ovxu'flo'w* for suc- 
ceeding flashes, so tlxat it 
no-t surprising tlxat any part 
of it lasted no xxxox*e thaxx aboxxt 
1/3500 secoxxd, tlxe ixxxage being 
aboxxt 1 xnxn. 'wide before the 
very rapid fading a'wa^* of the 
light. Xf it should he thoxxght 
that the -w^idth of the image is due to xnere xnx- 
perfection of focxxs, the answer is tlxat 4 mxxx. froxn 
the lo-wex* end an<l to the i*xght there is a small 
branch flash on eacli image 'aXxich is so sharp and 
thin as to be barely visible on tlxe print. Xxx eaclx 
ixnage this enxanates froxn the leading edge. Xn 
the stereoscope this appears to ooxne -froxn behinxl , 
so it xnay have been tlie trigger of the 'whole dis- 
charge. 

Xt^ may perhaps be -well to state tlxat the stex*eo- 
scopio effects described above can have no relatioxx 
f>o atxy stexeoscopic effect 'which the ttvo lerxses as 
stationary lenses could have produced, because oxxo 
of these effects is at x-ight angles to the other- X5t»- 
fi*icl«*** in a distance of several xxxiles, a foxxr-inclx 
separation of the lenses 'would be inadequate. J f 
they were separated 20 or perhaps lOO xnetres, 
then a very striking x*eal stexeoscopio vie'W would be* 
ob tai ned . 

Xli will be evident that as the lixxear displacexxxeni 
in the images due to time lag in the lightxxing depends 
only on the lag and on the linear speed of -the lenses, 
the distox*tion of shape will be greater as the ixxxages 
axe smaller, so that distance xn the 

excatnple, not nearer than three miles,, and shoirt 
focus lexxses, will xnalce the steopeoectoplo eafSfteKiit mox'c 
coxxspicuous. With mxxoh increase of stee of the Icrxs 
dxsc, the pho'tc^^aphic plate xnl^^t t*ecei 9 «e incroo- 
veniently bulky and excpexxsxvS* 3Dn such cases 
obvious equivalent of two daced lesttsea one above the 
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otJb^it^* AXiciiWltili li^sriaaotit^JLl^r i*i iit«e 

taeuL^Hi^ feo jp^3r©ftex*'«eidl* Kij3.^aaacbt^]ecx^»]p1:i. 1 _ 

»txdi flt3»oiei wo^dL 

Vinhtilet I a»t»t.«boJb anto iicE3tf>c»irte>:f3L^<» t«» xrou^lrk muncnri- 

o«bl r!efi6ialt>« ol>t>a*roe»ca firiCMdai I3jnat> 4$iK:i:>c»ri£n49ait>, I dio 

mi^n.i;cUx:x tilxda4} it- iKidl[io«.te» tJ:xekt> tJao amc^tvlxodL of o^p^- 
sitolx ii».«.gp©» ie ccbf>«bl>lo of useful 

oesrteln iufoirjujBfctioxiL, a.u>d a. roet-eoarolo^ical ol>- 

eervatoary' umigrlat well Ibe ec|^\ail>I>ecl wit>li a ©I^oial 
oaKuesra dejaijguecl Cor l^iKl»er e^eecls t>l\an my xuociost^ 
oioueer j^r>r>ajrat-u»- Iirifomc*atioKL a» t>o faot; eaxx do 
So laarro, O. V. »oys. 

*riTie J^ooxxxlm X»a'lr> oratory, 

Tuacedo I^arlc, 

INe-w Yorlc, 11. 


On Oo-ordinated :Blolo^Ioal XCeaearcfa. 

Xsr researches dealing with the relation of organisnxs 
to the environment are to aj>i>roach in j^recision and 
oo*ixx>leteneas tliowo dealing witli matter and its 
nhysical attrihntes, it is essential that j>roy>lem« lihe 
that outlined holow- shoxild he attacked hy a team of 
workers, wor-king simnltaneonsly and in co -o]p>eration. 
i^iological wt>rk of tliis kind may he accurate, valuable, 
and interesti»ig, and yet fail itx comi^leteness for lack oC 
O'ontemj>c>rary data, as a x’eview of recent work would 
readily show-. 

I.>xn'*ing I'cceyi-t years I have studied the general 
hiology of oyster yxopxilations <0. in mass and 

in hiilivitlxxals in relation to general envirornnental 
oontlitioixs throughout suxscessive seasons in dilCerent 
localities. T‘"'rom these st\idic»s it is clear that 
tions x'-ary in their hiologioal manifestations directly 
W'itJi the eiivironmexat ; for escanxyile, the incxdenoe 
of gexxeral shell -gi'owth, sj^aw-ning, soac-ehange, axxd 
fattening can he j'>re<licte<l ajajproacimately from^ a 
l^novrledge of the enx'ironmontal ooxxditions, of w^hich 
tcjnpei-txtxire raixge and irate of tem^eratux*e chaxi|^e 
are tlie most imjiortxvnt ; the incidences vary in 
different localities. 

J t has also heen dexnonstrated that O. 
crhanges from femalxmess to maleixess automatically 
at., oxva fox^*^ hovn*s aftc*-r, the instant of egg-sf>awning 
1 , 70 ar- f.4, j>. 0«7 ; 1»2T), €uxd it is clear 

from the studies mentioned ahove that the main 
c.liange xxx the p>o_pxxlation from maleness or xxeutor to 
ol)vlotis femaleix€^s occurs just hefore and during the 
hi-eeding seasoxx s fixrt-her, the amount of change in 
tlie jxojxulation to fexnaleness at the beginning of the 
hi*eeding season depends upon the nature of “the 
exxx'ironmont. There are indeed good presxxmptive 
grounds for coixcluding that oex*tain oysteirs, w'hiorx are 

or have recently heen ^male, w^ill begin to produo© 

eggs whether they still retain, sperm or not ^provided 

(cap) that the food -reserves have attained a certain 
concentration, that the tomperatxxre of the medium 
is ahove a certain level : hence the occurrence of 
hermaphrodites. These conditions are not incon- 
sistent with the possibility that oertairx substances 
xnay have homxonxo value. 

The problem to be solved is, therefore, How' much. 
<^*f the sex -change is due to internal or^ to external 
factors cxoting separately T or altoamatively. What 
combination of internal and external factors will 
xnaintain xnaleness or oaxxse the assxxnxptioxx of female- 
ness ? X have stateKt elsewhere that anything cxm be 
s male, but that eoane 'more than ordinary attribute 
IS reciuired to xnISbice a female. S^roadly applied, thxs 
Htatement is trUe.. of the oyster, and the obvious pre- 
im»inary reqi[uireh»ent for a, functioning female is 
abtindanoe of fcxod>r«^aierves. Thsacefore, to obtmn 
rortc/ns'ivs evidstnoe of the . f aotons* controlling sex m 
O. edul-is, ' it .vdil ■ I^JCx't , pi|aoe , tO' 
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obtain seasonal chemical antfyses of individuals the 
recent sexual history of is-hich, as well as .^botual se g ga t id 
condition at the instant of examination, is known. Xt 
can perhaps be predicted that the total rate of^'mcsta- 
holism in debutante females will be higher than in 
the declining and perhaps fully ripe males, but for . 
the clear establishment of the cause of sex it w'ill be 
necessaiy* to obtain accurate information on this 
matter correlated witli ooxxditiorxs as regards food- 
reserves. When the results of these researches are 
known, it is possible tli.at a basis xnay exist for critical 
experimental w-ork. 

To xxxxderstaxxd variations in the rate of xnetabolism 
and coirrelate the results ixji a direct maxxxxer with the 
exxviroxunexxt, it xvill be necessary to know the 
seasonal variations in the plankton over the natural 
oyster beds. The seasoxxal variations in plankton are 
undoubtedly controlled in part by tlie supply of 
limiting food-factors, i_>hosphates, xxitrates, and in 

part by the biological characters of the constituentel j 
Jt is therefore necessary to know' tb^ variations in the 
limiting food-factors ixx tla.e area of investigations. 

It has been sliow'^n that the grow^th of shell -material 
oooux-s at about tbe periods of the year -when the 
storing of food -reserves espt^cxally occurs {JT .Jl^. 

; <11^2B>, so that the interrelationship of these tw-o 

rocesses is also bouxxd up -wit lx sex. 31xell-(^ow'th, 

owever, is a problc^m. -wlxxoh itself demands ^besides 

biological xnfomiation regarding interxxal coxxdition-;; — 
full know^ledgo also of tlie physical conditions prevail- 
ing over the l>ecls, c.gF. variations in salinity, texnpera- 
txxre, alkalinity, and evexi gexxoral illuxxxirxation. The 
cxpeximental analysis of the factox*s concerned in 
l>roducixxg that kind of shell -growth wrhioh may occur 
'when oysters are disturbed during the non-growing 
\ season (loo. cit., 102S> would be most s^tisfatctorily 
performed when known natural conditions pn the 
beds can bo used as a control. The possibility of 
predicting the begixxzxing of shell -growth to within a 
period of one or two w'eeks (loc. cit., 11128) ^so oflFexrs 
an excellent opportunity for the study of calcium xneta- 
bolism, and significant determinations of the seasonal 
variations in the metallic constituents of the blood. 

It is obvioxxs that one person alone cannot investi- 
gate all these matters as they should be investigated, 
that is, sixnxxltaneously. DFor this reason X came to 
the conclusion, and reported IskSt year, ** that a definite 
scheme of co-ordinated research might now" be for- 
mxxlated to attack simultaneously in the future the 
factors xxnderlying shell -growth, sex and sex-charxge, 
spawning and fattening xn the oyster, end the more 

exact xr^ation of these to the environmental and 

experimentally controlled conditions.** 

A scheme of this kind, it is tme, need not be oon- 
fined. to the oyster, but might also be applied to the 
hexrring, the plaice, the haddock, the salmorx, or other 
organisms, but it is doubtful if the resxxlts from any of 
these piscine biolcgioal subjects w'ould be as valuable 
from the point of view" of fundaorrxental biology as 
those w'hioh rxxiglxt be obtained from a sedentary seac- 
changing organism like O. ^ There axe other 

species of oyster similar in biological characters to 
O. and a scheme like that outlirxed above xenight 

be carried to fxruition in alrnost any country, but 
everywhere great diflSoultxes will have to be overcome. 
In jiSngland there 'would seexn to be little chance of 
the adoption of such a programme of co-ox!dixxated 
research, unless there were universal approval acd. 
the varioxxs bodies intexested in fundamental research 
combined to provide the costs and the pescaemn^, 

XI, Osgamasr. 
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TCjh:®: jpJaoxiLOJanioxiLOjrii -fco tvlia^s o<>»3taaciT4ixio«.'fcic>ri. 

jre»£€Mrs ijs »o cbzxdL it« j>irol>«i*l3ilitiy' o!f oooxaLi:T^ia.ce 

ill Ck-rxy olxoxrjJtofikl l*CtE>ox‘«»-t.ox*y aca 'fclriL'^ 

of xr^oxxt^ion of it> irx lif.C3»*a.ti\*3ro ^w«fc« 'V'or'y jsivx*r]prijsi»3i^ 

f-o xxxe». 

Xf oolo pleboos io &. ^\ek^& i> aiaxn.. in <ii^3mot.e»x* 

or ioeis* clx‘oj>3 of ti-wo irrj.xati.ieoil>lo liqixids, ojocl fio 
BIO 849 -fco form Bt li<^Vud-liqoLicl ir».t>03rf4Btoo, tJtx& ooo.t»ixiooTLis 
t>l3.oBio -fc-wo liqoicl^ Tn.»>lco -will l:>0£Cio -fco amo'V'o 
ixx clix*oo-t>io3E3L of t-lio liqoicl of ^x-oa-fox* eorfctoes 

tiOzxBdoxx, £k>Txcl oonfririLOO »o iodofinLit-oly cioj>c»yi.clio .|5 on. 
■fclxo l€»xx^-t>]n. of trlxo -fcxil>o- r»ii»irk;g -fclxo orxd of t>lxo 

•fco.l>o •tow'cwci w-lniclx -t-lxo fc>ol>l3lo is moving -fco ct- oort^in 
Ixoigln-b from t-lne* Ixoria&oix-fcBtl, tiln.o motion of tfxo 
is stof>]pe)d ; wlxorr it is rsisod still Ixiglxer it slidos l3S.olc,» 
Bkxxd -wfion lo-worod fcolo’w tln.o sta-tioxxsry" Ixeiglxt it 
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'Will mo VO -ixj> BfegS/in. It is ovidont fronx IFig. 1 tlxext 
Bbt oqnililxrinm 

Cl) C^a — 

■wlxoro JF* is tlxo jprossnro, arxd pj^ tlxo donsitios of 

tlxo liqnids» Btnd gr tlxo «».C50olor«ttion oorxstsxxt. Tlxo 
force ‘wrr^JF* oacorting tHis ;^rossxi.ro is tJnc rosvxltsnt of 
tlxo forocjs cxcting st tlxo tHroo in-td'fiaoos, end tixoroforo 

C2J> =** — cos cos -+- Sarro-Jt COS 0' j, 

w-lioro r* is tlxo rBbdixxs of tlxo OBbXxillBLx*^, <r JLs tJxc suLrfetoc 
tension* nnd 0 tlxe engle of oontBkot. 

Tire resnltcknit j>ress»jrres >>ecome qnite xneatsnrBirlxle 
-w-lxen 'W'e mexlce nse of small caip>illaries* es is slxo'wn 
in eq-na^tion C^)» "Written in tlxe form 

<3) cos 0^ H- COS H- <r^ COS 0 - 

jBy nxodify-ing tlxe conditioxxs tlxe liq-«xid colxrmn 
CBxn Ixe nxode to nxove in tHe ojxjxosite direction ; tlia.t 
is* if we constmct a. capillary as illnstratod in li’ig. 2, 



"wlxere tlxe ends of time liqnxd oolnmn exctend into tlxe 
tnlxes of a cross-section 'wlxere capillarity is not 
displayed* tlxe lic^nid-liqnid interface will move in the 
direction of the llqnid of smaller sux*faoe tension. 

The pressure developed under tfris condition is 
given hy 

(4> oos 

cuiLd ,* iti t^b^iar -w-oric o» * wwtitSklMlifcy.* 

of solids* measured such ^ressuree inu ccMrnpresised 
» "OoUoift 8yxiax>oslmn SSonoisnxi^n*’' Voi. 4, *», 
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po'Wders* and arrive at the same relatiorusldp as In 
equation C4k>* hut in a oorhplioated^ nniaaqiher . 

This xn ant f estaialon of s-urf ace phenomena is heing 
utilised in rrxy laboratory in measxxring inter faoi«d ; 
'tensions* angles of oontacrt* and adhesion toxxsion of 
various liquids against glass* 

JT. 2L.. 

Oulf Oil Ooxnpanies* !!|F*el township* , 

IVfellon Institute of Industxdal Itesearoh* 

I^ittshxxrgh* I*a.« July O. 


'Wave-length Shifts In Scattered I..lght* 

and KIrishnan have recently described a 
ne'w type of x'adiation emitted by orga^nic liquids -wlxen 
illxxminated -witlx the light of a mercuxy arc* or 'with 
selected lines from such an arc. X<ln.es are foxxnd in 
the spectrum of the scattered light at -wave-lengths 
-which are not present in the xllxxxxxinatxxxg source. 
In the case of benxcexxe the w-avo n-umbexrs of the shifted 
lines differ from those of the incident lines by amounts 
•w^hich are equal to the -w-ave nuxnbexrs of certain 
infra-red absorption maxcima of the xnoleoxxle. Itaman 
and ICrislman state that these lines represent the 
scattexred light of xnodified -wave-length predicted by 
Kramers and Heisenberg in their oorrospondorxce 
principle treatnxent of dispersioxx. I believe this in- 
terpretation is coxrect- Ilowover, the evidence that 
these lines do not constitute a fluorescent exxxission* 
following the absorption process after a finite interval, 
is qualitative. Kirst, Haman states that the radiatioxx 
scattered -with xnodified freqxxency froxn a cloud of 
carbon dio»:ide bxrighterxs up xrx the same -way as the 
ovdlxTxexr-y scattered light -when the cloxid is formed, 
3^ux*ther* the shifted radiation is polarised nearly as 
strongly as that -which sxxffors no chani^ of frequency. 

These facts indicate that this radiation is coherexxt* 
w-hich -woxild presumably not be the case if it w^ere 
due to absorption follo-wed by emission after a finite 
tixne. Of coxxrse, the absorption coefficient of berxscene 
is rather small in the region studied* bxxt it xnay 
readily bo large enough to account for the retention 
of an amoTxnt of energy sufficient to give rise to the 
very -weak modified scattering. In the present state 
of our Icno-w ledge about the meohanisxn of general 
absorption in liq-uxds* the possibility cannot be dis- 
missed offhand. 

The purpose of this commxxxxication is -fco direofc 
attention to an alternative method of settling this 
interesting question, independent of assumptions 
about the coherence properties of the radiation. It . 
consists in determining -w-hether thex*e is a time lag 
bet-ween the reception of the incident light and the 
emission of the soattex*ed radiation of xnodified -wave- 
length, Several methods for determixxixxg such lags 
have been described by It. 'W'. Wood <JRroc. JKoy. » 

90* 302 j 1921), In regard to tinxe resolving po-wer, 
the most efficient of these is the xnethod of u^braham 
and I-*emoine* involving the use of a ICerr cell as a 
very rapid elcsxtroxnagnetlo shutter, O-ottling 

* 20* 600 ^ 1923) has xxsed this method to show 

that the phosphoxresoenoe of barixxm oyanoplatinite 
does not commence until 2 x seconds sifter the 

illxxxxxinatxon has oomxxxenoed, .J?'or rhodanxihe the 
interval is 2 >c 10~* seconds. It is axxpredated i>hat 
the principal difficulty in a^^plying this method to 
modified scattering is the small Intensity of the light* 
However* since the xnodified light can be observed 
with the aid of colo-ur filters* it is very lilcely that 
such observations can be made sucoessfully. 

In 1926* £*oo-te and Ruarlc discaussed -in 
€vol.. Oi, p, 203) the eadstenoe of the scattered ."S*Keve- 
leh'glhe of ICraxaciers >.and. ''Sf^iseaDdMSi^ hi., the .^^tfe cotr a 
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JM. ix3L m^€ ra^ibtf»i4 ) 

fc>ic»iir orwzi. jrxxozx.ooiuromtt.'t'.'a^* — * „ 

— ' ■“ — — ^^^wucfe»i.o!rt w«ba t^lrjLJBkt.; iSixioJBl Xijtiboei 

ikietr%ri» not> X^t&ork. ^l>iaexrv^<^ i»Tt tilio «»poo;6ir«kr o€ t^Iibe Allcalijxe - 
'Jk^. €KSct^X3L0ioxi. o£ t/tujsi lixxe of ioArost/i^ebtuoao^ 
loia^gf oacptosi;tx«e 9 , is xtxxLGix to l>o doslrocf. 

Xo sprootarfib olatSrlrkoc^ tyy IRteaaxaxx eaxd. XCaristaxasn;' 

sritH wa4>€*3P axt 43 L *o©t;liy> 1 b 1 <?o!Ho 1, tlas TY;io<Xi£iocl acrakdiebt^iojcl. 
oosists of l3a;*o«u3. X>ancis. jSixoliL is xxo-t tJbto osso 
oosEOmo* =feoloo»LO, poratcboe, 4a.n<i otiiy'l oliiiox*. Iti msuy 
s tlacfct t>l>o foroa<it.la of t-lao bood in. -tlxo osbss of nxot/Hyl 
Icfcolxol and wator* is dno t,o sonxo sjpooiiio projpor-ty 
f tl»o OJE3C ^iTonp, t>nt X feolio’vs it. mor-e> pjrobal>lo tixat^ 
x& t>roacltln is dno to tlao assooiatod dr^araotor of 
koso two liqnids. It is nattajral to oacjpoot tjfciat tlao 
l>t*ation f»*o<D|non<3ios of xjnoloox&los "wonld T>o alto-rocl 
r assooiation, 

-AjR.T*txja ICnw'Aao K.xr.A.axc, 

OJxxlf OiJ Ooinpanios* I*'esllovi?'slrxip, 

3Wfc*llon Xixstitnto of Indxxstrial Kosoarolx, 

University of JRi ttslExnr^lx* | 

JP«^nnsylvania, | 

J nly 20. 
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,, x-i.ooxnsoiA {_*74r>t^r. CJfnprtt. JSog,^ p. 1310^ 

>4) Ixave ixx«*difiod tlxo on^ixxaJI xnetixod dk^soribod by 
bons an<l 2^i©i*oxxstein i^,Jot4r. /5^or'., 107, 14^01 ; 

1) as fotlo-ws I 

> ’ITJiey add«^d i bo l:>en5co>X oiilomio to tbo diazo- 
xarxo instead of nsixxK i bo rev ox'so oroc*odnx*e oro- 
od by iis. 

' T’boy oari'ied ont tbo x'oaotioxx at a tonxfxora- 
** maintained at — &'■* to O*^,” wbox*eas tlxis is not 
iX by ns, sivxoe wo worlc at laboratory toniporatxxro. 

Tboy attonniptod tbo separation of tbo «u-obloro-* 
pboixono witb li|$bt potroioxxm, and not by xxxoans 
3iAnxn distiJlatloxi as statod by ns. 

» oHoOt of < 1 ) was ornpbasisc^cl in my pro vions 
( 2Sr jA.TtT«333 , Xxmo 1 0, p, 04-0), and f nrtbormojro, 
x^orsin^ tboir rnotbod of mixcini^ tbo roaotants, 
“iy and JFtobinson (ISJ Ai-oaB;, X nly 28, p, 130) 
..>w ablc^ to irooord a yield of O por oont of 
roaootopbotxono instead of a traoe, detee table 
tb<» powerfxxl laobrymatory properties arxd 
't*-i-istxc odour of tbo ooinponnd.” *17bis yield 
I mncb low'er tban tbxxt reoorded by Olibbens 
7 terenstoixx, and since tixis caxx be attributed 
.<* difference in tecbnicjue, points (2> and 
're >>een investigated l>y me, in collaboration 
r. 'f. iSVlallsin, W'itb tbe result tbat it is found z 
'•bat by worlcin^^ at a lovir temperature vc^ry 
cbloroaoetopbenone is pro<lnood- 

iiat by fractional crystallisation from li^bt 
im, wbicb is a most unsatisfactory procedure, 
fl IS reduced to ^>0 per cent of pure o-cbloro- 
•^iione. 

w of tliese results I briefly rejpeat tbe general 

i«» of tbe reaction : Xbazometliane prepared 

>f a ^as according to JStauding^er, or in etbereal 
acco**ding to I^ecbmann, is slow'ly passed or 
into an etbereal solution of tbe acyl cbloride 
emperature i for eicample, in tbo escperiment 
40ussion* diaa&ometbane from 17 c.c. nitroso- 
^tbane is distilled witb etber over a period of 
o a solution of lO ^m. benzoyl cbloride, dis- 
7& c.c. dry etXier <Ori^nard>, tbe temperature 
XI’o tbe etbereal solution (3ISO o.o. in tbe 
» eicperirnent witb benzoyl obJoride) is added 
0 , 0 . aeetie aoid,^ and tbe etber 

off, during wbiob process any eacoess of 
sne and M-^duadsobetone is destroyed- Tbe ! 
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**“^*'* to tlxe details 

.jt'v-icn m eaoli case <in tbe escperiinent wi'tlr benzoyl 
bloride tbe residue is distilled ecro««o). 

, X bope tbat. by Iceepinig to tbese conditions 30r. 
tradley and Trof. Xtobinson w'ill noxv be aXile to cor- 
>borate our results. IF'aibn^ tbis, X>r. JMallcin or I 
111 be idad to demonstrate tbe reaction to tbein or any 
vber of tbeir oollea^gues tbey should cboose to send 
4 >wn to Bristol. Tbe eacperiment w^itb benzoyl cbloride 
I jci be carried out in one afternoon. 

3M. 3SrrtcaE:3sis*rjsT3sr- 


Tbe University, IXristoJ. 


Aruer^y of 

IMttro^en - 

rmc so-called ammonia band at 3360-70 A.., pboto- 
S pbed brst by XSder in 1802, bas since l>een studied 
a r measured by many authors. F*''o\^»^ler and Oregory 
il. {r*rci,n^^ JR<>'y, #S*oo., 2X8, 361 ; 10X0>bave publisbed 
b ixtiful pbotoi^apbs of it. Uately tbis band bas 
lx ri attributed by Xlarrat (X^roc. jRoy- »Sbo,, A, 08, 4-0 ; 
11 O), XXultben and ]^^‘alcamura <N^A.nT»r;, XXO, 236 j 
14 7), and others to tbe ISTJEi molecule. Usinjg: It. W- 

>d*s arrang^ement for tbe optical eiccitation of 
.... cury vapour HdTctff,, Oct. 1026, Sept. 1027), 

I xve observed tbe appearance of it vrben about 

4- r n . nitrogen and very little bydroj^en- perhaps a few 

tb* isands of mm. are admitted tro tbe c^uartz tube 

ooi ainin^ tiie mercury vapour w'bicb is bein^ eaccited 
by he li^bt of a w'ater-cooled, magnetically debected 
me »ury arc. 

»e I'hTH. band aj^'ipea.rs as a result of pliotosensitised 
buc 3>scenoe z then it disappears as soon as tbe line 2637 
of t a arc is absorbed or self -reversed. X^’^itb tbe help of 
tbe ire-gauze method (see It. AV. W^’ood, Jv^A.’rtraaaEB, X20» 
726 1027) it bas been determined tbat tbe imrfcensity of 

tbe and in our cause is proportional to tbe square of 
tbe tensity of tbe eacciting light. Tbe problem is to 
bnd .n eacplanation for tbe appearance of tbe band 
witl .bis intensity relation. I'mow, tbo little hydrogen 
pres it in tbe tube is probably oompletel;^'' dissociated 
oy t 9 eaccited mercury, so tbat we nave practically a 
cons wnt density of atomic hydrogen. Tbe combina- 
tion f nitrogen and bydarogen as a gas reaction will 
furni r sufficient energy for tbe emission of tbe band 
3360 O- Its intensity will be then proportional to 
tbe f 3duot of tbe concentrations of atomic hydrogen 
and 1 trogen, and since tbe first is practically constant, 
tbe < niaentration of atomic niti*ogen m.ust be pro- 
porti' lal to tbe sc|uare of tbe intensity of tbe arc or,, 
wbat mounts to Ohe same thing, to tbe square of tbe 
numl r of eaccited mercury atoms. Tliis relation can 
be im fpreted if we assume tbat tbe atomic nitrogen 
is for ed by tbree-body collisions of ZN"* molecules 
witb 1 e eaccited mercury atoms z 

isr, -I- 2 Xig' 2 3sr -4- 2 Hg. 

Tbe oi y eacoited atoms wliiob come into consideration 
are tb« 2*JRx atoms w^itb 4- -8 volts and tbe metastable 
atoms vitb 4:* 68 volts energy. Tbe inaxXrnuni of 
enei^y ..vailable in tbe best case for tbe dissociation 
of IST^ i then 0-8 volts ; two metastable atoms would, 
give o y 0-36 volts, wliicb is 1-6 to 2 v^olts less tban 
tbe asi .med v*alue of 11-4 volts. VVe could, have 
some *1 »re energy available if -we sxippose tbat -tbe 

reaotioj -h 2 IKlg'’ >- -+- XXglSS' XXg talcas place. 

Tbe CO .binatien energy of blglST would then l^lp 
to diss< late the IST;, molecule. An eacplosivo tolaoSc 
deposit f . .should tben 1^ eaqpeoh&d, but bas 

never' b ai.ybbi*eeved' ,’in.' 0»e' tube iiin.' spite -of ^imnning 
It %min rr«ipt€iid: for several days. This ^reaction 
seems, t Mci, not to taXce place in our case. 

Xt . tb t ; appesona fUoSable tbe disseksiation 

. , , 
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€=»n.orgy of i^kiti'ogon is less t^h.e,n, or volte, 

csLixci oot. 1 l-4r volts as was oalonlated toy Sj>oixer and 
Efcirj^e, 'I'toe matter will toe diso^rssed in more detail 
in anotlier j>laoe in. oonnexrion with a stndy of ttoe 
ptootosensitised flnorescenoe of several ottoer moleoviles. 

E- Oavioi-a. 

tTotoris flioplcins XJxxiversity, 

33altiixxoi.'e, «Jnly 1^. 

TTlxe Inatatoillty olT a Single Vorteac-BLow . 

X>«. ilAitOT-.JL> djEii'r'RXCvs, in liis Jotter appearing? ixx 
Isj Arrxjaiii of 11, i>. 206, Tnontions some ixiterestinig 

j>raotie«il ofTeets fox' wlxiclx ttoe px*inoiple to W'lxiclx it 
refex-s fs I'espoxxsitole- To tlxose •wlxicli lie xixentioixed 
may toe added a pixy siolo^ri cal corxs«5cjixenc?o for tlxe 
circxx-latioxx of tlxe tolocjfl. A.s ttoe tolooxl-streaixx races 
past tlxe oxxsps of tlie valves at ttoo orificos of tlxe Ixeart, 
somxi» of tlxe etJdies, to Cjxiote Ixis -xvoxds, “ erxt<3r tlx.e 
dead v-atex*, xA'lix^i'e tlioy produce a cii'oulxxtioix -witli a. 
I’everse cxirrexxt ” toeliirxtl eacJi valvxt- Tlxis <Jisposi tiorx 
prevexxts t'»3ctrexrit’! eversioxx of tlie 'V'aJv'o, axxd facilitates 
closvxre of tlxe valve 'wit. Ixoxxt delay ox* Ixindraixce so 
sooxx as tlie diastolic clxeclc of tlio stx'eaxxri cxxrroxxt 
ensues, at exx<l of tlxe txctive toeat. "I'lxe anatoixrxical 
clxarxxxel is aotxxally toayed out (sinxis of 'V'^alsxxlva ) ixx 
tlxe case of tlxe tv^'o lax*^c»st- toloo<l - v*essels, ixx order to 
favoux* developntjent of wlixxt ixx tlio letter is tci*xn<'<l 
tlx<3 secoxxd l'<x^v of voi-ticc*s. 

C\ fc>. SwicmxxjsrGiTOTsi, 

Oxfox'd, Axxfx. 1 1>. 

3C-Ray Studies on tlxe Nitrides of Iron, 
tlxe px'elirnixxary rejxox’t xxndex* tlxo atoove titlts, 
putolislxed m NAT-xjmi:’ of IVlxxy 26 , I'l. S 26 , tlxfi conclxision 
is.drawix tlxat ttoe cutoic •v-jf>lxxxso is xx solid stilutJon of 
niti’of^en in -y-F'e. A. fui*tlxei* study of tJio plxotogx'anxs. 
Ixowever, xxxalcos a coi*rectioxx of tlxis assuxrxption 
necessary, for tlxox-e ax*e in tins ptootogranis two very 
wealc lilies wlxiclx indicate tlxat tlxe ixitroj^en atoms 
Ixavo definite places ixx tlx«' lattice. 

Ah was saict in ttoe |xi'elixninary report, ttoe lines of 
tlxe -y-plxase are lixed, sJxowin|Ji tlxat tlxe plxase pi*otoatoly 
Has a very limited toomoj^eneity x’aixK*"’- f'<^ 

limits, it was poixxted ovxt tljxxt tlxe uppex* limit was 
pi'otoatoly toetweerx S-T aixtl 6-1 per cexxt xxitx*ogen. 

Tlxe iroxx atoms oox'taixxly still form tx f ace-cx^xxtred 
cutoic lattice (a~3-7BU A.)'an<i rxotlxin> 2 f ixx tlxe i>lioto- 

e raixxs indicates tlxat tlxe edeixientary iHxxcxexxsions must 
e irxcreas«3d . If tlie nitride coxxtaixxs atooxxt 6 per cent 
nitrof?en, it is most liRely tlxat tliei*e is oxxe nitx’ogen 

atoTix pel* oxxe uxxit cell, tlxat is, 
per 4: xx'on atoms. Tlxe fox'xxaxila 
of tlxo ixitride tlxon toeconxes 
Fe^N witlx 6*11 per cent xxiti’ogxin- 
One possitolo position of tlxe 
nitrogen atom is in ttoe middle 
of tlxe cell, as is slxowxx in Fig- 
1, tlxat is, w-itlx tlie co-ordinates 
Kxo. 1- j^Vnother possitole posi- 

tion Ixas ttoe co-oixliixates 

Tlx© positions and intensities of all lines calculated on 
tlxese assumptions in toot to. cases agree ver^*' well witto. 
tlxe otoservedt ones. 

To judge toetween tlxe two struct uxes is Ixard, as tlxey 
give alxxxost tlxe same intensities of tlxe lines. It must, 
now^evox*, toe> pointed out tlxat tlxe iron atozxxs of tlxe 
fixrst structxxx*e axe not eciui valent. 

Ha <3 <3. 

Irxstitute of JVIetallograplxy, 

Institxxte of Oeneral axxd Xnorgaxxio 
OlxcTxxistiy of tlxo University, 

Stoolcliolm, 

July 14-. 
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Tbe Ory^stal {Structure of {Solid IMtercury. 

As yet only two attempts ^ seem to Ixave toeen made 
to detemxine tlxe crystal structure of solid 3tneroux*y 
witlx tlxe aid of XI -rays. Tlxe X'csults of tlxese investi- 
gations, Ixowever, wei*e wlxolly contradictoiry, 

I Ixave tried to settle tlxe question witlx tlxe aid of 
a special speotrograpto. designed toy Frof. Ooster for 
crystal analysis at low ox* Ixiglx temper atxxr os. I Ixave 
stxcceeded in ototaixxlng witlx an excposure of one Ixoxxr 
v'ery good T>etoye-Sclxerrex' diagx'axxxs toy wlxiclx ttoe 
x'estxlte of JMcKl€>etoan and OiofTi, wtoo foxxnd a siirnple 
rtooTxxtootoedi*al sti*uctui*e, are fully confimxed- Tlxe 
xxxairx difficxilty ixxx^t; witto in my invest igatioxxs was 
gettirxg a preparation witto saxtoleiently fine grain to 
toe suitatole for a Uetoye-Sctoerrer analysis. Tlxis was 
finally ototained toy roduoixxg xxxerccxro-dxcide toy foimcxic 
acid toeld in gelatine. Ttoe preparation contained 
very dorxsely £>aclced ixxex*oury glotoxiles of atoout 
lO /u- diaxxxotex*. 

Tlxese STicxall gJotoxxles slxowed ttoe effect €>f xxnder- 
coolixxg in xx very strikixxg xvay. At ttoe texxxpox‘ature 
of solid cartooxx clio>t.ide ( — toy far tlxe greater part 

of tliexxx rexxxained ixx ttoe lic|xii<l state, as was clearly 
stoowxx toy ttoe -ray photograpto ototained, in wtoicto 
ttoe axiiorpl»ous toand of liqixid mercixry xx'as pi’e-> 
dominant.^ Only toy toamxixering ttoe preptxratiorx at a 
tenxporatxxi’e todow tlxe freezixxg jxoint of xsxex*cxxry u^’as 
it possitole to ototain nxcrcury ex'ystxxls ixx sixcli atoxxn- 
daixce ttoat> vei*y strong Eletoye^-Setoerror lines 'wej’e 
ototained. Tlxese ctaxclusiv'ely sujxpoi’t ttoe view's of 
IVIcfveelian and Oioffi. As tlxese xxxxttoors v'orlted at 
a temi>oi*atxix*t> of ~ IIS^', xxo trxxnsition jxoixxt seerxxs to 
eacist toetween — 11 and - 

A fuller accoxxxit of ixjetlxod and results will toe 
putol islxed el se \v lxei*e . 

HVI. Woz.!**. 

IN'atuxxrlsiuncl ig I,atoorator*iuxri 
der Hijlcsuni versitoit, 

Oroningen, Holland. 


Oontinued Self-Pollination in Ootton. 

OoTrro iNT, tlxouglx iixclxxd«5<l anxong self -pollinated 
][>laxxts, is sutoject to ci*ossiixg, axxd tl»e eactent of 
ixatxxral eross-poliinatioxx xxxider fxxvoxiratole coixditions 
is so great tlxat it is regarded toy some as ol>ligatory 
fox* keeping up 1 toe tox’>altto axxd vigour of cxxltivated 
I’axiC’* s. 

ICxxxnpta cottextx yieldet! ixx ttoe year 

lOJfi oxxe pure strain, wtoicto toas toeen continued since 
ttoen toy ttoe xxse of selfc^d seed. Tlxe^ pxire line toas ttous 
toeen sxxtojected to coxxtinued selfiixg for twelve years. 
I>xix*ixxg ttoe last seasoxx tlxe strain was tlxortxtxglxly esc- 
axxxixxed iix ttoe followiixg clxaraotex*s :__1, Ixeiglit of ttoe 
plant ; 2, total lengtto of limtos ; 3, sterility of tlxe 
antliei's ; 4-, stoodding of floweirs ; 6, nurrxtoer of toolls per 
plaxxt i 6, yield of seed cotton per plant ; 7, glzxixmg 
percentage ; 8, staple lengtto ; axxd seed weigtot. 

Tlxe resxxlts clearly stoowed tlxat ttoere was no 
detci’ioration in any of ttoe atoove dxaraoters. From 
tlxis it appears tlxat twelve years* soiling toas no 
injurious erFoct in cotton, 

Sometimes a variety yields xxxore ttoaxx its pxxrc 
line wtoicto is selected for yield. Ttoe cause of tlxis 

is to toe found not in ttoe dcteirioration of ttoe selection 
due to selling, tout in ttoe toytori<toA|ggour of ttoe 
plants appearing in ttoe opexx pollliHiSed seed of ttoe 
variety, O. ,X*. IC<>a?5rxn» 

<Ootton Hreeder), 

Agricultxzral Station, 

X>to<urwar, India. 
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Soxarxc^ Ftetcctni: AAToirk: otj, t:ixe X^isrtsL^" o€ tli^ Mii^ht: Slcy.*^ 
3By X*ose.x> £tj^^Kli:«:Bn:ci^jBr, 


I T is «tow W4Sfll IcrLOwn. i>|3.a^t> i>jbc» o£ tiHe nipi:i.£> 

slcy heas lititrl^ in. oomxnon 'witn t>Ho <i».y sky- 
Wlion -fcHo snn is 13** l>olow- i>lns ixoriaaon, s.n<l i>lxs 
moon slso l>olow t>]ao IxoxdLaaon, ni^lx'fc oonciit^ions msy 
l>o ooi:isi<iorocl t>o l>o os-fcalxlislioo. A olosx* sky is 
o£ oonrso nooosscLry lor* iilxo stnciy of t;lio lnminosit>y- 
XJnliko "fclxo dsy sky, it> is foxind i>o oacHibi-fc vor-y littTlo 
3 >olatriss.'fcion. ' Tko in-bensi-by is oonsicioirfit1:>ly t>«?slow 
tr-Ho -fciijpeslxolcl of ooloixr* vision, s.n<3 snl>Joct.ivo 
imjxjTOSsioixs a,l>ont> its colom*, v^hiok is soxnobimos 
closoarilbsci l>y ima-gina^bivo w^ri box's as l>lno, Ixavo no 
l>asis in roaJiby. 

Tlxo olix’omabio consbibnbion of blio liglxb of bko 
xxigbib sk^’' oaix l>o invosbigabocl ixy o^cpoxdmonbs xviblx 
oolonroci glasses. Wo may solocb a rod and a Ixlno 
glass, aixd look blxronglx *bHom ab blio nigHb sky. 
Tlio Ixlixo oixo vill almosb ooirbainly l>o blxo origHbor, 
owing bo blxo X*ni*kixxjo ofFocb. 'V^o may snj>ox*j>oso 
nonbral glassfc?s on bljo l>lixo ono nnbil blxo inboxxsibios 
aro jixaboliod, axxd a;vo six all blion Ixavo a bosb l>y 
xxx<*ans of wliiolx blxo ixiglxb sky oan Ixo oomf>arod 
ci^xialibabi v’-oly w^iblx oblxor soxiroos as rogards blxo 
Ixlnonoss or rodixc^ss of blxo liglxb- lb is only nooossary 
bo rodxioo tlio ixxboixsiby lix^lov'^ blxo bliroslxold of 
ooloxijr vision, and bo ixobo wlxiolx glass gixros blxo 
i>riglibe‘r field. 

Jb is found in blxis xvay bliab blxo day sky is xxxxxolx 
Ixlixor bliaix blio ixighb sky, wlxiolx is noax'ly of blxo 
goixoral <*-oloixt* of a |:>iooo of vv'liibo x>a'poi* illxxminabod 
l>y a ixalf wabb Ixxxxxjx ab norxxxal incandosooxico. Tn 
bills oonx^xarisoii, blio lirigli t noss of blxo jxajxor nxay 
l">o sxiibalxly x’odvxood l>y bHo lanxji a loixg 

v'ay off. 


Sx’Jco'TOXJjvi OTi' mis IMxomr Sicv. 


Hpoobi'osc^oixy of blxo ixiglxb sky is a dxfSxcxxlb j>rol>- 
loixi, and blio rnosb bixab oan l>o xnado oxxb Ixy visual 
ixioblxods is bViab blio gi'oon axiroral liixo is jirosonb 
oix a Ixaokgronnd of a^xx'^-ronbly oonbinxxoixs sx>oc- 
bmnx, Some w'ribojrs Ixavo jrooox'dod bixab blxoy oan 
always soo blio gx'oon liixo. I xnysolf oaxx only soo 
ib xv’faon blxo l>T*iglibnoss as x-evoalod Ixy blxo jxlxobo- 
nxobrio mobliod ^rosonbly bo l>o dosoT-i'lxod is alxovo 
blxo avox'ago. JMany O3cx>e>x*iojtxood snoobrosoo^pisbs 
liavo Ixooxx xmalxlo bo scxo ib ab all. Tlxo main in- 
sbrxxmonbal condibion is bo nso a xvido slib axxd a 
Ixiglx dis]pox*sion. I.#onsos may advanbagooxisly l>o 
clis;ponsod ’wiblx. 

l*lxobograx>lxio moblxods aro nocossaxy for a moro 
dobailod sbvxdy of blxo si>oobmm. lix a singlo nigHb's 
03tpoe\xre ib is soarooly nossilxlo bo do moro blxan 
plxobograplx blxo groon lino, nsing a ono prism 
sjxoobrograplx wibk spoobrnxn rabio nob loss blxan 
jf/2 and €lxx oa ry^ joolxromabio plabo. I Havo oon- 
sbmobod sxnall^jflbobrograplxs wiblx an aporbxxr© rabio 
and witJh bkoso ib kas l>oon possiklo wibk an 
expoeuro of many zxigkbe bo pkoboi^aplx bko appar- 
enbly oonbinnorus kaokgronnd of bko spoobmxn. 


frorjwl>Uc<tfcioa IProb. S, OXuatipioau, :ie*,3^s., 
of ximcr OoxsisixilHlMM oxHttu* J!Xi:te«a«ttl«xnAi Xt«S9MriOla Oonnoll on 
Solwtr aud r^rreatxXoL Bolat^iovwtelpn, And xooolved toy toftm. <aa Ha oonUrnoA 
Tfco «iae> on Hondny, Jane xa. 


30T0, Voi- X2j21 


along wiblx bwo omission linos or Ixands ab wavo- 
longblxs vory ronglxly osbimabod as 4:210 A. and 
4:430 A, Tno Ixroad aixsoxpbion linos <3^, JEf, and X 
of blxo solar spoobrxxra ax*o soon in alxsorpbioxx. TCkoso 
ax'© prolxalxly bo t>o abbriknbod bo sbarliglxb, wlxiolx 
is supojrposed on blxo ligJxb propor bo blxo niglxb sky. 
Tlio rolabivo amoxxnb of sbarliglxb lx as nob l>oon 
doborminod. I Ixeliovo ib is largosb in blxo Ixlxxo 
rogion of blxo spocbrxxixx, and rolabivoly nnimporbanb 
in blxo yollow and rod rogions. 

An oxposnro of maxiy xxxglxbs on an Ilford pan- 
olxromabio plabo failod bo slxdxv anybliixig in blxo rod 
rogion of blxo spocbrxxm. 

Ib is nobow-oiblxy bixab blxo nogabivo Ixands of 
xxibrogon, w^Hicix aro blxo xxxosb impoi*banb foabxxro in 
plxobograplxs of blxo axxroral spoobrxim, aro nob 
prosonb in blxo xxiglxb sky. 

I^noTOMESTmo 3VI:B2'moT>s cxir OxxsBiav.A.'rxoTsr. 

I'or s 0 X 1 X 0 years 1- kave keen making sys- 

bemabio x^kobomobric okservabioixs oxx bko ligkb of 
bko xxigkb sky. A.s wo kave seeix, bko spoobriim 
consists parbly of bko groon auroral lino, axxd partly 
of apxxS'ronbly conbinxxoixs kackgronixd. Ib is do- 
siraklo bo broab bkeso sox>araboly. Tko ligkb is, 
kowovor, boo fooklo bo allow of sixoobropkobdmobry 
in bko ordinary soxxso. Tko mobkod adox>bod in bkis 
■work is bo analyse bko ligkb w^ibli ooloxxr fxlbors. 
Tkroo filbers wore xxsod, oixo desigxxod bo isolabo bko 
groon auroral line as nearly <xs possiklo, axxd blxo 
otkors designed bo braiismib bko region («) on bko 
rod side, axxd (^> on bke klxxe side of bko lino, oac- 
oluding bko lino ibsolf in oack oaso. Tkoso aro called 
bko rod, axxroral, and kluo filbors. 

Tko sbaixdard oonxparisoix ligkb ooxxsisbs in oaok 
casx^ of erysbals of pobassiiim-xxranyl sxxlpkato, 
wkiok aro self Ixxxxiinoxxs, owing bo bko radioaobixrxby 
of blxo coxxbained xxranium wkiclx sbimxxlabos bko 
fiuoroseoiico of bko salb. Tkero is reason bo koliovo 
bkab w-kon in a sealed vessel bko soxxrco may ko 
regarded as indox>ondonb of excboimal coixdibions, 
and eorxsbanb, ab all ovonbs for vory xxxany years. 

Tko byx>e of x^kobomobor ckiofiy xxsod oonsisbs of 
a lL#xxxnxxxor cixke, w'ibk bko field divided into bwo 
vox-bical sbrips. Tko rigkb kand {bransparonb) is 
kaokod ky bko ixraxxixxm salb ; blxo lofb-kand 
silvered, rofloebs bko sky w'ibk a csoloxxr filbor inbor'- 
poscMi. Okoico from a series of noxxbral glasses 
allows bko filborod sky ligkb bo ko xnabokod wibk 
bko sbandard. 

Tko doxxsibic»s (log opaoiby) of bko sob of noxxbral 
glasses kad bko valxxos 

O X 0-2 0-3 O-T, ebo. 

Tko scale xxsod for recording and dlsoxxSsing bko 
rosxxlbs is a xnagxxibxxdo scale, bkab is, ono in wrkiok 
oaok sbop is a eoxxsbanb nxxxlblplo of ibs.prodocessor. 
Tko asoro reading is bkab wkiok gives a mabctk witdxoxxb 
cxno of bko noxxbral glassos. IF'or exe:amplo,.a rea ding 
of '-^3 moans bkab bko bkJacd noixbral. gsass kas bo ko 
xxs«»d ' ; A apeocrrdb^ .a^ — 3 'if; bko 
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»£Lzxio heLis .t>o l>e weedl €we»* th^ wrcL'ni^'u.-m. «o«fc»v5e. 

Xn'fcoiMaaLodietl/© ir3irt>OTj>ola.t>e*ci ■V'a»liiej3 fitxr© ©xitiored ; £or 
e^Ornx;ple, 3-5. THo «©i:*o« foir -felireo 

ire^ioriia of t/bo sj>©o“fertaii»., x*e<i, ttxiToira*!, x*o,- 

la,t;e<l in «.n a,rl>i 1 >i*«i.r>r nx^nnor, t;fi.on|^li -blio 
fa.ot.or involAro<i in }>ajB3ln^ from ono nont-ral 
gla.s» t;o t^lxo xxeacX is* of conrso, t>lxo s^tme for 
oa.oli, so f€irr tits t.li .0 ^lassos <ies©rv© tJx© sctm<^ 
nontiretl. Within tho '^^rtitcticsl limits of 
©3cjp©rimont>€tl orror t.h©jr do dosorv© it. 

It is to h© notiood tha.t th© comipsrisons 
a,r© not st aetll x^rejudiood hy^ tit differoxxco ixx 
oolonr l:>©t'W‘©©ri th© tvtro lights . A^t th©s© 
low int©xxsiti©s th© ©>7^© s©©s every thing ixx 
monoohromo, Jixst ss the photogrctphic pla.to 
does aut all intensities . 

If th© intensities are to h© compared at 
different places and at the ©am© time, it 
is necessary to duplicate th© ixxstmments 
and to adopt on© tius a master standard. 

The others can he compared with it hy 
xneans of titn ‘ axtificial shy ’ consisting of a 
diffusing scr€^©n of which the hilghtness can 
l>e controlled and meas xired hy varying the 
voltage across the terminals of a small 
^^lectric lamp used to illuxninate it. The 
details are fxer© passed over. Each local 
observer tahes the retitdings with his owxx 
instrument as described. They are reduced 
to the standard scale at headc^uarters by 
applying a subtractive correction, which 
gives the result which would be obtained 
under tbe same coxxditioixs on the master 
standard instrument, with the filters belong- 
ing to tbe latter. The scale numbers thus 
titdopted are those of the neutral glasses, thus 
the intensity is mxxltiplied by passing up one 
unit by the anti-logarithm of 0-1 or 1-250. 

Three steps on the scale are *e<iui valent to a 
factor of (1-250) or to approximately a 
doubled inteiasity. This is a convenient rxxle 
to remember. 


3 - 
2 - 
1 - 
O - 

-1 - 
~2 - 
-3 - 

~e ~ 

-T - 


e - 
5 - 
-I - 
3 - 
2 - 
1 - 
O - 

-2 “ 
-3 - 
- 
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I*n:o*rojviMTMC Ons jer, veils H-esux-ts. 

Eor observatioixs in various parts of tbe 
w-orld, I have been able to rely on the Jkind- 
ness of scientific friends who either uxxclertook: 
the worh thexnselves or were able to find 
other capable observers who were so Jkind 
as to under-tahe it. 

The statioxxs and observers were as follow^ : 

Hawaii (United States Magnetic Observatory, 

Ewa, Ofiuhu Mr. H. E. MoOomb) ; Victoria, 

Hritish Oolumbia (Oominion Observatory 

T>r. J. S. Tltitshett, Mr. Harper, Mr. H. H. 
jPlaslcett, Mr- Tearce) ; Mt. Wilson, Oalifornia 
(Mr. Humetson, as arranged for l>y Mr. H. 

1>. Eabcooh) ; Eomona College, Olarem on t, 
Oalifornia (Trof. Hraofeett) Tineburst, H. 
Oalifornia (I*rof . J. O. Mcl-ennan) ; Kingston, 
Ontario (obsexwatioxis received throu^m Trof. «1- O. 
McXciinarx) ; j^re<juxpa, Terix (I>r. «1. S, Tarasheva- 
poxilos, as airranged by 'Trof. Harlow Shapley) ; 
Uerwick: Obscrvatoiy, Shetland Islands <Mr. A. \V. 
X^ee, arranged by Or. O. O. SIxnpson) i Exx^and 
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10 - 

3 ~ 
8 ~ 
T - 
e - 
s - 
^ - 
3 - 


(Terling, Essex, and necur Hexhapx, iSlotrthnanber- 
land, during pctrt of the airtumn-* — Xibrd Eayleigh) t 
Oape of Oocxd Hope (IM. H. 8penoer / tTohes) ; 

Kenya Oolbny, E- ' .Africa (Mrs. O. Ck>le> ; 



A.va.T“ora.l 



Ifio. J, 


Kodaihanal ObsOTvatory, Indi^ (I>r. Eoyds, 3Mr’- 
A.. A. Karazazxa A-yer, Jrfr. T- H. Chidaznbara A.yer, 
Mr. 8. 8. Hamaswamy ALyyai^gcur) ; Canberra, 

Australia (Ckxznmonwealth Solar Obsearvatory I>r- 

W. O. Ouffield and Mr. A. E. Kennedy^/; Christ- 
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'4C^liiasrol&, 2«ea.l«i;ixdL <3Bkdtr. JE^. W'. Cllover) ; 

^xroERi. Ifidtckxseilles -fco Sos-iKSon. <^x>. HC. X>. Ba>l 3 »ocM 3 ls:> ^ 
frcMia Sng^Ietxxd^Nto Idelboumje <3d£M ISTa.'t^Xte 

VAXJWjrwi& A»ri> o»* V'wi^JBtXA.'ariojsr, 

TTino 3icw30ia3Lp>at.irxyiri.|^ <lic^j|^jr«i.xxx 1) ^ixros 

x^ee^i'te in e»£toii oom^pon-fan-fc. It> mns-fc 1>€> emx»l^€b-' 
titiLWLij t^biioxi^ii rod oomponenii;, for* o3«:£i/m.plo» 

is moctsixTOci 'fcirrovi^li.oix'fc on sl oonsist>oxx't soslIo, t^lxis 
i^pA^lo ixa^ «.n a^rlxit-rs-r^^ clifforonoo (roproscsntiixxg: «,xx 
4Ei.rlt>it>rar3?" i>nt> oonst>a;ixt> int^ixsi-by rs.t.io "to) from "tlxo 
so£l1o xas©<3L for oithor of tixo otJxor oom ponon-ts . 'Tiio 
meAxx "V'a.lxxos a.ro ms.rlsLoci i>y crossos, £tn.cl "tiiej o3s:- 
'troTOO ra-mgo ixx os^olx oompoxxont Ixy tlxo vox*ticS/l 
linos. 

Tlxo ;goixora£xl coxxoltxsioxxs "to t>o cira^w-ix from "tlxis 
dia.£prcxm €bppoa,r "to fc>o cts follow's ; ITixTst. fetirljr xxor- 
xna.! *ra,l\ios octn Ixo stct-tod for "tlxo ixxtorxsity of oatoix 
001 X 1 poixoxxt fi^t ixxxy p€xx-t of tlio vtrorJdl. T'lxoso valixos 
a.ro womowlx4a.€^ as folloipi’^s, oix tlxo vatrioxxs arlxitrar^v" 
soalos : 

J^<?rcl .... — 2*S 

j\iiroral ... -i-O-S 

JKlixo .... H-O-ix 

f'lxo fx’sw oa4t4os ^'liiolx apparoxitly lio oiitsiclo "tlxoso 
limit M €xro Ixoliovocl to l>o rixio to olxsorvatioixa*! 

oaixsos. l^Lill discxission is ^iv^oix ixx a papox- pro- 
son tod to tlxo Itoyal Sooiot.v. Tlxo usual rango of 
"V'ariatioxx is froixx' tlxroo to four fold ixx any ^ixroxx 
ooin poxxc>>Txt . '■f'lioro is a stroxxg: oox*rolatioxx Ixotw-ooxx 
tlxo rod and anroi*al intoixsitios oxx any ^^ivexx ooca- 
sionsy axxd a ratlxor lo^s strong Ixvit still marlcod 

csorrolation liotwoon tlxoso and tlxo Ixluo. It is, 
Jxowovor, dofinitoly ostalxlisliod tlxat tHis ooxrrola- 
tioxx is not oornploto. A sini^xlo tost for tlx is is to 

iTxatolx, for oxcaixxplo, a rod glcxss dirootly agaixxst a 

l>liio pno l>y tlxo additioix of sixitalxlo noixtral glassos, 
disoardixxg tHo ixso of tlxo solf -lixxxxinovxs standard- 
It is found tlxat tlxis adjxxstxxxont doos not ronxain 


,good for all sxxoooodixxg xxfglxts,^ tjxoxxglx it xnay l>o 
xxooossairy to wait for soxxxo timo fxof oro' - a maritod 
cslxaxxgo is olxsoxnrod. 

.A:r.b: "%r.AJar A.Tfioi!rs ahp ZOxaB-yxeaxasiffTP SrrA.’rioijNrs 

C30Xt«KI-A.TJeDX> ? 

Tlxo ‘V'axxations of intoxxsity w^lxiolx form tlxo snlx- 
Joot of "tlxis inATostigation do not oooixr xxxxifoma.ly 
all ovor "tlxo -world. Tlxoy airo oonditionod, in largo 
part at any rato, l>y looal oiroxxxxxstanoos . To illxis- 
trato tlxis, soxxxo strxJking il Inst rati vo oasos 'will Ixo 
givon Ixoforo disoxxssing ~ tlxo sxxlijoot Ixy statistioal 
xnotlxods. 
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Tlxoso oasos Ixavo Ixooxx olxosoxx to slxow contrast. 
T'lxo moan valxxos at tlxo t-wo plaoos aro ixx oaolx caso 
"v^ory xxoarly tlxo samo. Yot "wo soo tlxat oocasioxx 
may l>o fotxxxd xv-lxoro tlxo intensity at oxxo is doxxlxlo 
or moro tlxaxx doixlxlo tlxat at tlxo otlxor. 

Oxx oaioxxlating tlxo oorrolatioxx oooi3B.oion.ts for 
approxdxnatoly simultaxxoons oixsorxratioxxs at tlxo 
pairs of stations xnoxxtionod, no signliioant ooofB- 
oionts w'oro foxmd. It w-ill l>o soon imxxxodia"toly tlxat 
tlxoro prolxalxly aro long period variations w^ixiolx 
imply a correlation, Ixxxt tlxoso aro SAvampod l>y local 
irrognlar vaxriatioxxs. 

(To yxxxod - ) 


Tlxo Corxtenary of JTaLXXxos B. 14 ^eilso]x*s IxxArentioxx of Mot-B last in. Iron Smolting:". 

3y l?rof. ViirxiJL,XLA.»aL A^ Boisr^s, 


J T xnay Ixo considered singnlarly fortuxxa"to and 
appropriate tlxat tlxo fox'tixooxning mootiixg of 
tlio Britislx .Association in Olasgow- oxcactly ooin- 
oidos "witlx tlxo centenary of «Iaxxxos Boaxxxnont 
ISTc^i Ison’s oxxoclx-xnalLing invoxitioxx of tlxo nso of 
liiot-lxlast in iron smelting, wHiclx w-as first conceived 
o.jjd doxxxonstratod in tlxat city. T'or it inangnra"tod 
a oontxxry of continxxoxts advance in scientific fnol 
c^eonomy, and xnay Ixo said to Ixavo done for iron- 
sixiol-ting wlxat Kiclxard Arkwriglxt’s inventions Ixad 
j^rcvioxxsly done for cot-ton -spixxxxing. 

Tp "" praisixxg faxnoxis men,' it is -well to appreciate 
tlieir personalities and xxplxringings as -well as tlieir 
aohiovoments ; and in many ways tlxo case of 
•lames 33. ISTeilson is ..of pectxliar interest. 3EIe was 
t*om on JTxxne 17*92, in -tlxe village of 31xettleston, 

xxoar Olas^ow, tfie son of "SYalter Hmeilson, a colliery 
. engine -wriglit ; Iiis motlxer Ixas Ixeen desorilxed as 
\ woman of capacity and an excellent Ixoxxse^ 

f xviTe. ’ After a viilage*sclxool education up ^^-to ^ tlxe 
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ago of fourteen years, lie first Ixelped Ixjs fatlxer for a 
wliile, and afteirwards Ixeoaxne apprenticed "to Ixis 
elder Ixrotlxer Jolxn, aix engixxoxxxan at Oalsilxank, 
near Olasgow", wlxo is said to Ixave designed and 
ooxxstmoted tlxe first iron steamer tlxat put to sea. 

In tlxe year 1814, INeilson tools: exnployment as a 
colliery exxgine-wr*iglxt at Irvine, w lx ere a year later 
Ixe mar-ried lElarlxara 3^ontgoxnex*ie ; in 1817 tlxe 
failxxxe of tlxe colliery compelled tlxexxx to move into 
Olasgow, w" lx ere INeilson w-as appointe»d foreman 
(and five years la-feer, manager axxd engineer) "to tlxe 
newly es"i>al>lislxed gas-worlss, wlxefe Ixe xemained for 
tlxe ixext tlxirty yeax-s. 

Tlxis proved to Ixe "tlxe turning-point in l^eilsOn's 
life ; for, Ixesides ensuring Ixlm steady and congenial 
employment, Ixis. set-tlement ixx OlaSgow. Ixronglxt 
educational opportunities of wliiclx He f txUy axmOed 
liixnasif at tlxe Andersmxian OoUeg^, wHem Ixe 
stndl«d pixy^os . and dxenxiatry^ witK ^^oxxs^icuous 
»eai- and saooaps: . omy; did: He tHns impnrove 
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hiM owii int<3lloct.iLwsLl j>o«il;ionL, h^xxtr ctf’toxr'W'a.rcis Ixo 

svicoe^oclc^cl irL lzxcliJioii:x^ Ixls 'worlt - j>oo jxlei i3nto«t>ly 

illitcM'a.tie :E3‘i^lxla.n<lex*s cxTxd Xrislxxn.oj:i tio follow lxi 3 

ox6txnjxlo ; fxrxd lio o«t>a*l>lxsJaoci clxx iiie-titixf/O, witih. 
loo-txii'o-rooTO. , librctry, l€3Lt»ora.t>or3r a.xi<] woiricslxo5> for 
t>lx€:>!ir iostru-oXioix* t>lxxis Ixooomin^ a, j>ion.^oTr ixx 
■toolirxio^l odxxcsa/fioix. Tlxo rosixlXs of lii« ^vorls: axxcf 
iri.«xjirafiori. woro soon soon in- Xlio imiXT-o vonx on t-s 
wlxiolx 'W'ox’^o inXroclxxood inXo ^£xs nxannfetofcxxro ati t/Jxo 
Olasgo'w worlds xxncloi* Ixis dirootion ; for, sxmon^ 
ol>lxor tilxin^s, Ixo 'intM*oclxxoo<3 tlio xa«o of firo-ola-y 
inwXoctci. of octsf-iroxx rot-ort.s in oarlxonisin^ c^oal, and 
of sxilj^lxafo of iron ixx fHo ]t>xxrifica-fcion of fHo j^as 
1 >l'iorol> 3 ?' jxx'oclxxooxl , XTjtKioxjbf oc31>^ lit^ a ixxosl> 

alorf and ^rogrossivo gas-nxanagor and onginoor. 

Noilsoix*s oroA?^ning aoliiovomenf , Ixowov'or, for 
wlxicli Ills nanio will ovor stand liiglx ixx tlio list of 
sciontifio in von tore, w^ae in c^onnoxiion wdtlx iroxx 
srrxolting, axx iixdtistx*y w'itli v'Hioli, until alxoxtt tHo 
yoar Ixo liad liad littlo or xxo oxcjxorionoo ; and 

it alfords a oonsjnoixons oxraixx plo of Ixoav a soiontifxo- 
ali^r xn indeed oiitsidor nxa;^^ soirxotimos soo liis wa;^^' 
along simjxlo linos to a now^ groat advaxiot^ in a 
xnaxxixfaotxxrixxg jxroooss wliioli tlxoso in dail^" contaot 
w'itH it Ixavo on tirol^v xxxissod- 

Tn oortairx oxcjxorimonts wdtlx ooal-gas, IVoilsoxx 
fiad olxsorvod lioiv its flamo Ixxmixiosit^^ oonld lio 
anatoriall;y" inoroasod nxorol^'' snjxjilying it 'vi^^itlx 

jxro-lioatod air tliroxigli a tnlio surronndiixg tlio 
fcnxrxxor. Tlxis sinx^lo oxp>oriTnoxxt sot Him tlxinliing, 
axxd v.-as tlio staxrbing-jxoiixt of all tliat f ollowod . lio 
no3ct foxxnd tlx at tlxc^ tomyioratxxro of a sniitH’s 
fioaxrtlx ooxild lio raisod Ixy Ixloxvixxg it w'itli liot 
instetxd- of oold air. To-<la>^ this niay^ sooixx so 
ohvioxis €xs scarool.v t>o lio oallod a ‘ disoovor>^ ' ; l>nt 
to the * ixxarx ’ of a oontxarjr ago it soo xnod 

now' aixd cxvon sxtr jxrising, so littlo w'oro tho thormal 
asj^octs of comlLxxxstioxx mxdorstood, oxitsido of a fo'w 
lalooratorios , snoh as at tho Ito 3 r^al rnstitntion in 
I^ondoxXik, Avlxoro toix voars oarlior ‘Ftiimjihx*y' T>avy ixad 
discov<ewrod so xnany now things ahont flaxno. 

Wh^n T^oilson first jxrojpoxiixdod to tho Soottish 
iroxtmaastors of his dax tho idoa that xnxich f tiol coxild 
ho ooonomisod in tho snxoltixxg fixrnaoo h>"- tho 
^,simj>lo ox^xodiont of y>ro-hoating tho iixgoiixg hlast, 
tho^y^ ^ooh-jioohod it. It w'as (tho^^ said) ooxnxxxon 
^^O3cx>orionoo that tho fornacos mado *a hottor qxxality 
"and xjxxantit^f of motal ixx wintor than ixx snmmor, 
w^hioh rosxilt tho^?- asorihod to lowor hlast tonijxora- 
txxro- JT^oilson, on tho othor hand, thought it nxoro 
jprohahly dxxo to inoroasod nxoistiiro in tho air in 
sxixnmor-tixxio, thoroh^r aixticijxating to somo oxtont 
tho idoas ahont dry hlast ’ j>nt fox- ward and jirovod 
oighty yoars lator hy darxxos Oayloy in tho XJnitod 
Statos. JJ^ortuinatoly for tho w^orl<l, ho w^as ixot ovor- 
horno hy tho w'isdoxn of tho ironxnastors, hnt j>or- 
sistod in his own idoa xxntil its ossontial tmth had 
hcion trii^mjxhantly demonstrated. 

Noilson’s hasic lEDnglish j^^atc^nt for tho iixvontioxi 
was filed on ISojitomhor 11, 1S:2&, so that tho foi-th- 
coming jBritish .Association meeting will exactly 
coincide w'ith its centenary ; tho corresjxorxding 
Scottish and Trish jxatonts date from October i, 
ISiiS. A.11 were entitled ‘ ^ Xmy>roved .Annlioation of 
Air to x>*"ocinco Heat in ITiros, i^orgi^, and X^'nrnaoes. 
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wlxoro fitollows or other ^X^lowing Ajijxaratns are 
re<ixaxi-ed,’’ and (after referring to the generation of 
the hlast hy these hnow'n IBaethods), the material' 
jxart of tho sjxecifioation ran as follovrs : 

*■* Tho hlast or oxxrrent of air so prodneed is to he 
passed froxn tho hollow's or hlow-ing apparatus into 
an air vessel or receptacle, made sufficiently stx’ong; 
to endiirtTs tho hlast, 'and throxxgh axxd from that 
vessel hy xxxoans of a txiho, pipe, or axxex'tnre, into the 
fire, fox-go, or fxxrixace. . . . H^or an ordinary smithes 

firo or forgo, an air-vessel or receptacle capable of 
coixtairiing 1200 iTXchos W'ill ho of pi-oper dixxxonsion.> 
and for a cxipola of tho xxstial sizo fox- cast-iron 
fotiixdrios, an aix--vossol capxxhlo of coxxtainixxg 
10,<1M10 cxihic iixchos w'ill ho of propc^r si«5e. JB’or 
firos, forgos, and fxxrntxoos xxyxoix a greater sx^alo, snoli 
as blast fxirixact^s for smelting iron, aixd lax-go cast- 
iroxx fxxi.xxx<ler *s cupolas, air-v'ossols of pi-<>pox*tioxxatoly 
inox-oasod dixxionsioxxs axxrl nimxhox- are to ho on»- 
ployed. . . . Tho aix’-vossol may gojit*i'alIy ho oon- 

veniontly hooted hy a fire distixxct ' f rom thx' firo 
offoctod hy tho hlast or cxirront of air. . . . Tho 

xnaixnor of apj>lying tlio heat to tlio aii*- vessel is* 
how'ovor, inxmairoj-ial to tho effect if it he hx^pt at a 
projxer toxxxporatxxro, ’ thx^ latter being dose x-i hod as 
“ coixsidei-ahlo,^ axxd px-oforal>ly , hiit n«->t xxoooss€xx-ily , 
that of ‘ red-hoat or xxoarly so.’ 

hVom this it is evident that w-hat T^eilsojx 
claixnod w-as, xxot some yiartic iilax- device ox- appar- 
atus, l>iit tho prinoiplo of pre-hoaf ing air ixx coixx- 
hixstion as a meaixs of ocononxising fuel, w*liicli ixjxtil 
then had hx^on xjxithoiight of. In rtsgai-d to irxxxi 
sxn€=*ltixxg, whore its greatest sxioooss was to ho, it 
shoxxld he realised that, a oentnx-y ago, tho in- 
vention ixxeaxxt that the e^stpoxidit nro of a sxxxall 
xyxxaxxtity of fuel (srxiall coal) tho furnaxro, 

for the purpose of px*o-hc^ating tho ixxgoiixg l>last , 
w’-ould save many times more fuel (eolce) 
tho furnac?e. To-day it xxxe^ans oven rxxoi-o, hooaxisf's 
tho hlast is now- pi-o-lioatod hy the conxhustion of 
pcxrt of tho f urnaco gxxsos, w'hiclx ixx tlxoso days woi ‘0 
entirely w'astod. 

The first trials of tho invention as applied to 
iron sxxxoltixxg, w'hich wore nxade at tho Oiydo Iron- 
wrorhs, near Olasgow', early ixx 1H20, w^ore ixn medi- 
ately suooossful heyxixxd tho xnost sangxxine axxtici- 
pation. l:«''or, w'ith hlast pre-heatod to 300*“ iT. 
only, tho total coal ooxxsumptioxx foil from 3 toixs 
1 ^ cw-t. per toxi of ix*on w^ith ‘ colxl hlast * to 
tons 3^ ew*t- ; axxd ixx 1 S33, w'ith hlast pre-heatod 
to fili>” 1^., it W'as fuit-hor reduced to 2 tons 
cw-t. only. Indeed, it was said that, as the 
outcorxxc^ of these excperixnents, the same amount 
of fuel produced three times as much iron, axxd 
that a given voluirxe of hlast did twice as much 
worlc, as forxxxerly xvith cold hlast. Actually the 
average furnace oixtput had increased from 30 
tons IB cwt. per weeh w-ith cold blast in. 1B20 to 
01 tons 1 cw-t. per weeJk with bllBM»t at 1^ • 

in 1B33. Although, as now seems probable, some 
airfc of tho great economy so achieved may have 
een due to the . sixnultaneous^ adLoptldn . of less 
wasteful cohing methods, as x?ireH soxne con- 

ouxrent reduotxon in the bpilear conjfeannptioxx 

per ton of iron conseq|,ti.ential on f 
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€?\x±j^%3L’t f roaad t>}%<6> ol3LCi.rtl^ f Jl^om. * csOldl * 

* Igioti * M«fcat5, lao Xeaa etrt «ktixt>Horat;>r Sir X^owtrliictn 

IBeli, aidPtiewr a.in. ixicma,rtia,r o£ =tlx^ £«Lof>s -of tiiie 

petao eta Icanowwi 3roa.r» l«tt>er, oortclociocl tslxatti, 

loa«'vlx3L^ oot» of fM5<50iiTif t>lao fw^o fetot^ox-a r-ofoiM-od to, 
tHo aotuetl &&r%riTk^ in. fuol doe to the iotro- 

dootioo of hot l>l£i,at hy Neilaon a.t the Olyde Iroxi- 
worlca hetweeo ISSS «tri.d 1833, rEiixat ha-ve amoooted 
th €Jt,t t^etn^t 20 CA^*t, of ool-ce (or f^Si>'y nearly 1 ^ tona of 
eoal) f>er ton of ii*on i:>rodvio€>d*, a resnlt aehieved 
xncjirely hy ixnjjartinia; to the ingoing hlaat an anxoxint 
of heat dev"elox>od hy the eonihnetioxi of hetweeix 
; 2 and 3 cwt. of am all eoal 0 '?^^ 6 f'/de the fnrnaoe, 
whioh ho oharaotoriaocl aa he»in|^ in itself “ 
oiently ixatonndin^.*’ 

*l^hi» was, howex-'or, hy no means all ; for in 
Sootlaxxcl it was throngli l^oilaoix^s inventioxi that 
the hlaolthaxxd ix'onstone disoo vered hy Havici 
2Vlixshet ixx 1802 first heoaxno available for iron 
snieltin/EC, having jxrevioxisly been xiseless for the 
j.>vjr*l'>ose. -fVlso, it enabled Soottish iromn asters to 
siibstitnte x*aw eoal for eolce in their sxneltiixg 
ojxeratioixs. So great, iixdeed, w'ere the eoxnbined 
advantages resnltixxg from the inv'eixtion that the 
Soottish o\xti>nt of p»ig-iroii rose from. 37,£>00 tons 
j>or anxxnm in 1 83t> to 100,000 tons annxxm in 

18:10, vdiile the enhanoed jxrofits w'ore a<lmitte<lly 
• i:i>+,0<H> ixer annxxm. Iix Soxxth Wales the ixxvexx- 
tioix eixablx=^d tlie xiso for the first tinxe of anthraoite 
as blast-f ixrnaox'. fixol, the sxiecc^ssf ixl adox'tion of 
which in Amcjriea in the ^^ear 1840 (entix'ely dixe, 

rxrv yy,?cr.v to this simx>le disc;overy 

tile snbstitxxtion of w'hat is called the hot blast for 
the cold blast *') xxndoxxbtedly foiixxded tlie gx*eat 
l*enxxsylvaxxiaxi iron ixxdtxstry, which to-day has 
attalne<l to stxcli enox'inoxxs diixxensions. 

.A.W tiixxe jxx'ogressed , axid thc^ moans of fxix*thei' 
incx'easiixg lilast tenxjx€:5x’atxtre ixnfjroved, the advaix- 
tagc?-s^of liot blast continxially increased for at least 
sixcty yeax*s aftex' it was first einx^loyed. Tndeed, 
it- may lie said that tlie imp^etixs of the jiioixeering 
worlv of l>Joilson wx’nxt on xmtii it xvas oompleted 
l>y the sxipX‘>l^tnentary invetxtions of regenera- 
tive hot-blast stoves by 12. H. CJkx'wpex* and 

T'hoixxas Wbitwell dtxring ’ the years 1800— OS, by 
xv'Kich time it bad revolxxtionised iroxx sixxelting and 
rixade the hxxge fixmace oxxtpxxts <S the 

jxresent day. It> is ixiterosting to hnow that 
ISTeilsoxx was p resent axid spolsie at the meeting of 
Meehanioal lEngixxeers in Xiondon in 3 8GO when 
12. A. Oowper described his new regenerative stove 
for^ pre-heating the blast to 1300"^ 12., which (as 
I^xiilson said) completed his own invention of 1828. 
y^'^hexx it is remembered that, with the excep- 
tion <^>f ^ coxxxparatively snxall axnoxmts of * oold- 
lilast * iroxx which are still prodxxced for sx>^oial 
l>ixr poses, jxractioally the whole of the world’s 
l>rescnt annnal oiatpnt of aboxit 80 million tons of 
^oxx i» x^^odxxoed in fxxrnaces rxm with hlast pre- 
heated to 1200^ IB'!', or higher, with coke con- 

sumptions ranging fronr al>out 18 to 30 cwt. per 
ton, according t>o the richness and ^porosity of the 
Vo? and With ontpnts running up to 

luOO tons T>^x* furnace per diem, the enormous 
value of l?ellsbh*s lhtrent|on to humanity ’ can 
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scarcely be e:2jLaggera‘^d, and its centenary is axx 
occasion for international celebration befitting its 
*..wide- world use and importance. 

The <iuestion as to wlt-y the use of hot blast has 
effeoted such colossal fuel ecoixomies and furnace 
outputs in iron smelting .dux-ixxg the jxast cexxtxxry 
has provoked much sciexxtific research and ''oc:>ixtro- 
versy, and is perhax>s even yet not fxxlly uixdx-r- 
stood, so much have* w'e still to learxx abo^it the 
chenxistry axid thermod^mamics of iron sme-lting. 

Hut it is scarcely too nxuch to say tliat the far- 
reachixxg JSTculsoxx’s work were 

behind rrxuch of How^thiaix Hell’s classical ixxx^esti- 
gation ux>on the chexixical iron 

smelting fifty years later, and still urge xxs oix to 
further ixxqjuiries. 

With the view of developing the bxxsirxess sitlc of 
his inventioxi, Neilsoxx entered ixxto partnei-shix> 

(ixx 1828) with Oharles IVJacintosh (the invexxtor of 
‘ w^ater-j>rx>ofing ’) and John W’ilsoix ; he nexided 
strong suppox't, l>ecaxi.se xvhilo the iroxxmasters of 
lx is day eagerly adopted his they did not 

always acknowledge his rights ixx it. Tt xsvas said 
that some, oxitered into agre^ements with him 
aboxxt it, but repudiated theix* obligatioxxs w’-hoxx the 
tinxe caixxo for jxs-ying. He tliat as it xnay, bovt-ever, 
in conxxnon witli xxiany otlxer jxioxioeVs, l^'eilson 
seexxis to bavo been scixrvily tx‘eated by xxxost of 
tbose xvho profited largely by bis ixxvexxtions, and 
the story is a sad and 'Lin&ciify'ini^ one. J2or years 
he is 'said to have received nothing from ^ 
thonx ; indeed, an association of #^cottishL ix^oix- 
xnasters was formed ixx 1840 for the ©aepress 
purpose of resisting any ackxxowledg* 

xnent of the validity of l^ei Ison’s patexxt, thex*eby 
admittixxg its great tec!thixical sxxccess. ISveixtually , 

JNTeilson and his partners succeeded in establishing 
tlxe»ir rights after long and costly litigation against 
infrixxgers, which liecame historic in the axxxxals of 
X^atent law. i5o far as the IBIxxglish patc^xt w'as 
coxxoerned, they fixially succeeded in the of 

‘ T^eilson x». Hartford,’ which was fought ’"but in 
the Ooui^» erf Hxrchequex* ixx IVXay axxd dune X8>41 ; 
but ixx JScotland, it was not until 1843 tha-fc the 
of ‘ iN^eilsoix v. Haird ’ — ^h© tidal of 
w'hioh in Hdiix burgh lasted nixxe days, arxd is said 

to have costi£40,000 finally vindicated the jxatent-^- . 

of 1828. I>uring this action defendants admitted'"^’ 
having made 12200,000 profit by the"^ use of liot 
blast, but denied the validity of tlxe patent on 
gi'ounds of verbal ambiguities ; but it ia sllt|sfying 
to know tbat the Oourt ruled out this and 

finally decided the issue in Neilson’s favour,' 
although awarding him d211,8TO oxxly, instead of 
the £20,000 which he had claimed. 

ISTeilson had joined the Xxxstitution of Oivil 
Engineers in 1832, and ixx 1840 Jxe w^as elected a 
fellow of the Hoyal Society. Hut he took fanxe ' 
very cj^uietly, and in 1847 retired to a^ cottage 
which had been built ixx 182T for S^dmxmd ICean, 
the great tragedian, w’ho there found it ** 
through thb loop-holes of rotreat to peep on suoh 
a woHd.’^* In 1801 l=ko moved to an ^^tate which 
he hc^ aoqtuired in the Stewartu^ of HLh^cudhxright,. 
wheocie he. died' -on . 1 . 800 * ■* 
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'X'tie Glasjgrow Mcte^ixifir of Irtko Sritislbk As^oclatiosi. 


rTr'lHE ii:i€>©t>ixi.g of -til© IBi:it>isH Asaociar-fcion wKieh 
-X- opeoa in Olasgow rtoxi-t week: will "be i>b© 

fif^b tio b© b©ldl ixi t^ba^t) oity. Tb© fixTalj 01 a>s^ow 
Tr»eet.iixg in XB 40 » i>T‘©si^€?<l c^vor by “tb© II^Airquis of 
] 3 r’©a><XaTba.nto^ wa.a a.i:^i>©xicXocl by 13'&3 iici©in.b©rs, a,n<l 
restiltrocl in. gT^a,rit>B b©in^ cXistiribuieci for sciontsific 
X>orpo»©a to tb© «tTnoixot> of 1 S«. 4 ef. Tb© 

^eo©x*fibl i>roo©©<iixxg» of t>bctt moot^in.^ wor© very 
aimllarr t^o t>bo»© of JEJritisb As«ocia.tion meotirifys of 
lator yostTB ; ■p©rbai>« ib© most> ooMLSj>iciion.s cliffor- 
©oc© b©iji |5 t-b© o-poninj^ of t-b© mootiixg witb etii. 
a^dciresB n-bt. by itw j>r©Ricl©i:it/ b\ii by IVfur'Cjbison. on. 
bcbfiblf of bims©lf ©.nd bis oo-s©CT'©tajry , Sa-bino, in 
'W'bicb t-b© fitctivifios of t-b© Associa,fion diirin#; tb© 
3 pT'©c©ding y©a.i* wer© r©vi©w©d. Jn addition to 
^ving an interesting summary of snob activities, 
tb© secretaries in tbeir address stressed particnlarly 
tb© importance of tbt^- Association as a cbannel for 
impressing upon Oov^ernmont tb© opinions and 
olain^s of science, and it is of oqijial interest to not© 
in tb© address indications of cox'dial co-operation 
in this respect betweexx tbe JBritisb Association 
and tbe Ptoyal Society. In 1 S 40 tb© Association 
met dn seven sections, A-O ; section IK, now de- 
voted to geography, represented in those days 
medical science ; X> represented biology as a 
whole, and tbe younger sections JEX. to JVT, repre- 
senting various specialised subdivisioixs of bio- 
logical science, are in tbe lS 4 rO rejjort conspicuous 
by tbeir absence. Amongst tbe sectional officers 
of this first Olasgow meeting were : d. I>. X^orbes, 
Air^^, ’W'bewell, Orabam, I^yell, JXxickiland, I>e la 

! 3 Becb©, Smith, W- d. Hooker, JEd wax’d 3 ?'orl>es 

assuredly an impressive list ! 

Xn 1 SI 5 S tbe Association again met in Olasgow 
uxxder tb© preside noy of tbe I>uJke of Argyll, who 
in bis opening address urged forcibly tbe claims of 
science to an ixnportant place in tbe school ourri- 
eulum. Again there was a distinguished list of 
seotioixal officers H©< 5 tioxi O standing oxit in par- 

ticular wdtb Sir XXoderick IVIixrcbison as president, 
and X-yeJl, X>arwin, Sedgx?vdok, XXugb IVliller, and 
Xitamsay as vice-presidents. 

Tbe ISTB meeting, presided over X>y Thomas 
Ajidrews, was again one of mxtcb interest : the 
presidents of sections included ^Villiam Tboxxison, 
'W’. H. Terkiu, and Xtussel Wallace, while amongst 
other office- beaxers were Olerk Maxwell, Stokes, 
Tait, Orookes, Haeckel, and Hooker. One of tbe 
two evening discourses, by Wyville Thomson, was 
devoted, to tbe tjh^llerhge.r exi>edition, which bad 
just rettixmed froxn its great voyage of exploration. 

Tbe Glasgow meetiiig of 1 ^ 01 , under tbe presi- 
dency of Sir Arthur Hucker, still lingers in tbe 
memory of tb€i- older mem 1 >ers of tbe Association 
as one of special intei’est and success. Tbe 
members numbered. 1012 t, and was distributed 

in the form of scientific graxxts. Of the dis- 
tinguished men who then presided over sections, 
3 Cajor MacMabon, Hrof. J. Oossar Hlwart, and X>r. 
H. H. Mill are expected to be present at this year's ^ 
lapieetixig. In additioxx to Sir Arthur Keith, who j 
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vaoatc»s tbe presidential chair in faxrour of Sir 
"W'illiam Hragg, at least three other past 
of tbe Association are expected to bo present : ' 
r*rof . Horace X..aznb, Sir Oliver X-iodge, and , Sir \ 
Obarles Harsons. 

As will have been gathered from tbe summary . , 
in our last week's issue, tbe sectional pxHxgramxues 
at Olasgow promise to be of great and varied, 
interest. An outstanding featxire of tbe meeting 
will be tbe numerous discussions upoix problems 
of tb© day, sonxe relating to pure science, others to 
its relations with industry, economics, or education- 
discussions in which many distinguished men* of 
science will take part. Hixcb discussions probably 
contribute more to tbe advancement of science 
than does tbe ordinary type of paper conveying 
to specialists tbe news of soxnc^ original discovery 
in specialised research. 

Important items of Association business which 
will conxe up for discussion by tbe General Goxn- 
ixiittee at Glasgow will have to do with arrange- 
ments as to future ineetings. Next year’s is to 
be held in fc^outb Africa, and it is expected that a 
deputation will be presexit ixx Glasgow to discuss 
final arrangements. Tbe place of tbe centeixary 
nxeeting in 1!130 will also have to be discussed, 
there being obvious j>ractieal difficulties in tbe 
way of bolding that meetiixg in tbe city iix wliieb 
all would desire that it should be held, namely, 
York, where tbe Association held its first meeting 
in 1S30. 

in looking forward to a doubtless successml 
and interesting meeting at Glasgow, the thought 
suggests itself that the time a^xproacbes when tlie 
Hritisb Association may ,well prove itself to l>e an 
instrument of still greater national importance 
than ixx tbe past. Our oivilisatioxx has come to be 
entirely dependent upon science ixx xnany of its 
practical details : public health, food-supply, 

transport of materials and ideas industxy, and 

tbe many other factors which make civilised exist- 
euxce what it is ; but yet w'e find govenciment and 
adm-inistration carried on practically entiirely by 
men of literaiy training without axxy grounding in 
soience. If our civilisation is to coxxtinue, there is 
need for such changes in our educatioixal system 
as will ensure that not only our governors an*! 
administrators bxit also tbe nxass of tbe peoj^l© 
shall be given such a grounding. Tbex^e are those 
who believe that tbe Hritisb Association is in an 
unequalled jxosition for accelerating tbe advent of 
such educational reform, which has been long 
delayed but is becoming every year more urgent. 

V’x»iTo*ts xrxtoss: Anxto.^x>, 

A^n exceptionally large numixer of didtfnguisbed 
men of science from abroad will be p^sent at 
tbe meeting. Kotable among thezn will be the 
f ollowing : 

Trof, M, d. Honn« of the Ooznmeroi^ High Sob<>«»l 
at Herlin^ a well-known cKxonomxat, eM&aesijaJly on tiit* 
econonxxc history of Hurope t .J’rof., HUlbert HrooTn» 
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o£ tilio'- ’’jSItisnMfflapicMaMa.' 3 k«-Ufc«i«»^UKiaat ••-o€ ‘ 3 !ir«i.^'iaJP«iaL 3 Kr«w 

;' OBDb- ,>«?»« ^auKxtu^ I^jpofessor* o£ «s;«eotIo«r3^ aaa.<l 

koolojg^ cM> IStj^loip^l>Oii»o£3t» .A^fx'icar* cunxJ. Iceepexr o£ 

,£o«R»iI 'i(roxrt>fe»l3arAt:>ek in t4ikO 19oxj,t>lm .A.£xrloan J^SiJustonxn, 0«b]pei 
□Town- 

X>ir- *V'ilc4>ojr OinHL»t;i««SL* latCManeFi* of tiJ^o I^4^«.tiOLX*<*l 
3Fti«tiOary JtCneiomrrx «K;t^ 'VTienixet s «k cp.e^'fclnig^oi^lniod «*.ntilrioarit>y‘ 
oxx toi.< 2 barojpolo^ 5 r, 

T> 3 r*^ 0 * J, X>abxri€»«on, of tl:xe» Tr€>loi>l:iLone» X-i«fcl30*m- 

tiOirio»i!r^Sro'w "Y orlc. JrSTo i«i nofettolo fox* Irxia wox*lc on fl^oxm- 
iozxicsai emxi olootxron |3^ixy»io« ; 3L>x*. O-oorgo A.- H>ox*so 3 r, 

of JSTo'W YoarJk:, An Au.<>l:i.oi:*ify on. nlxy»ioAl Azi'fcl^.jroj^olo^y 
Anxi of-lxxxologry » And onrAt-ox* of Ant>jhroj:>olo^y ixx t>no 
I*'ieOlcl IWfnwonrn of [NTA-fexaurAl f3Ci»-fcor-y in 'Yoi'fe. 

X*irof- -A. von fSiMolsItx^z*^, ixrofe'tasoxr of jxlxytaioloj^y At> 
flio XJniv«x*«i1:.y of VionxxA. Jtfo At>i:»on<l» t.lxo xnoo-t-in^? 
A». 3rof3ii:*€s«oni>in|5 OosollaoixAfti I>oxAts*olxoxr lO'A't.nx’forwotxoxr 
xxnci A-oarsKfo, 'wnioJK i» tilxo Oox*xxxAn ooxxnt>ox*xxAX‘t. of t>lxo 
i3x*i-fcislx .AAstooxA'fcion. 

T^of. I>x'. W^» J- do HAAf*, ir^At.xxixx’icuxxdli^ X-aIxoi-a- 

tox'ixxnx, XtiJiK:s-X-Txxivox*sitioit:, X-oydon, JHTollAnd, 'woll 
lixiown fox* lxi» woi-k oxx oloct-x-ic oondixot^i vifcy ; I>jr- *Jxxl. 
XH|»,x*txxxAn* of Ooj>orxIxAecon, ono of t>lxo loAdinj^ yonxx^ox* 
X>Arxi»lx |3lxy*aioistis ; X*x*of- OlAf XioltodAlxl, Ooolo^.- 
3-»Al«»onf.ol. In«t:-, Af- “t-lxcs X'^ni vox-si t.y of Oslo, i^ToirwAy, 
ono of f-hio loAdixxj^ Ant,lxox-i-tJ.os in SoAxxd axxavIa on irlrxo 
f >«l»50ix1>ologioAl sido of ^oology. 

X.>x-. J olxrx Af 'Kll.or'ctlcor, of IslcAnoir, Rwodon, a gonox-- 
o\»s Axxci pnf>lio-»f>ix'i-t.od Sxvodo of ixijj^lx soioxxt^ifxo Af-t^Ain- 
xxxorxf.s, tJxo foi-oxnost) A\xt>lxorxt:y oxx fixo ot>3hLnoloe?y of 
«wx^don ; X*x-of. OoxxgclAs ’W". d olxnsoxx, of OolxxnxlxiA 
X ^ XX i vox-si fy, JSToxv Yox-Ic* a distiixgroislxod ^oog^x-Afxlxox*, 
wox-lcin^5 xxxAixxly oxx t>lxo yxlxy«iog:x*Af>lxxc!Al sido, sox-fAOo 
xnov’'oxrxoxx't<s, x*oli«>f, ooAst>Al olxAXxcros, ot-o. ; T>x*- JHC. 

Soonoox- donos, JEi.IVT. jA^sXx-onoxxxox-, JR;.oyAl Olxsorv^Afox-y , 
'JTowxx. 

i*x-of . A, IE. Koxxixolly, f>x-ofossox- of oloot/X-ioAl on^ixxoor- 
irrx^ in 3dAi-vAx*d iTxxivorsi-fcy . MIo is At.fc«txdii:xjaf flxo 
tvxooXin^ AS x-ofxx-osoxxf in|^ flxo Ajixxox-ioAn -AjssocI Afion foxr 
•fclxo AdvAxxooxxxorif. of tSoionoo. 

l>x*. A. X.ioix-, cionsoa-VAXox- of t<lxo IVtcxsoxxxxx of INT At.i.xx-Al 
>fist-ox-y Af X^o II-Iav'x-€>». JHTo iw Atfoixdin^^ t>lxo xnoot.ingj 


A 0 aro^pxrosontinir P^ssooiAfion i>otaur 1 ’ AvAnoo'- 

xnonf do« ^oxoxxcos 5 X*i-of- V. X. . X^ixxfxixxrxonlco, of 
X.^eningra'Ad. 

X*3rof- O- IE. ]]SXo01un^, xxx-ofossoxr of ssooloj^y a<> -tJxo 
lLTxxivor*iii>y of X^onnsylvAnxA, PlxllAdolplxiA, wlxo is 
widoly %::nown foxr fxls woxrl?c on olxx^oxnosomos. And as ffxo 
ox*|$Anisoxr of tflxo aox^vioo of JEi^Jc»l€»ff-£<s€xZ A.b^sH.'ratct^ dosi^^nod 
f-o Assisf- l>iolo@ist:.s ixx Icoojxini^ Alt>i70AS±. of xxo^a* woxrlc j 
X>OAn S- lI«Ai.loxr IVl At^lxox^s, of f-ixo X>ivinit>y 3oixool» 
OlxloA^o, ono of t»lxo mosti onxinont> oooiosxASt.ics in 
./IkmoxrxoA xvitlx a Em-ox>oAix x-Of>xx-fc Athlon ; X*^x*of. IST. 
l^Ascixnov^, of X^onixx^x-Ad, x?v-lxoso vroxrls; on ftxxxpji And 
Ajpjpliod l>ot>Any xrAnlcs Ixi^^lx in scion-fifio csir-olos ; X*x-of . 
TTlx.. IVIox-tiOxxson, of t>lxo ZooIoj^IoaI :Sdxzsoxxm, OopjonlxAigon. 

JPx-of. Y- 0|afnx*A, of Toltyo, dist>in^\xislxod fey >xis 
’woxrlc on fossil jf>lAnt>s. 

X^x:-of- «J‘. X^Loixxlto, oxnox'ifus jprofossor* of Ixo-tAny ixx 
f-lxo XJ ni vox-sit-y of XCiol. 

X*rof. dolxAxxnc^s Soixxnidt., of t>lxo OAr-lslxox-^ ISXxxsoxmx, 
OojpoxxlxAgron, whoso x-osoax-oIxos on tvlxo lifo history of 
tiho ool Aro Icno-wn "to All hiolo|;^st>s ; X*x*of- O. StoxTxx, of 
tho Ins-tit-ixf fiix- i:>hysilcAlisoho Ohoxxxio, XXAxnhxxx-^, w^ho 
hAs dono ixxxjxoxrt.Axxti "worlc in vAxriovxs hrAnohos of 
IxhysicsAl «.!hoxnis-t.x-y ; X>r- X^*. X--. S-fcovoxxs, of fho X>Ojp'Axr1>- 
xnont of 13ot/Any, LTni vor-sit-y of Xllinois, a disfixx^nxshod 
ooonorrxic ho-tAnisf And axx Axxt/hox-it>y ixx nlAntr- jpAtho- 
logy, disoAsos of f ood-jxlAnt/S, xvith sjxocxa^ AX>f>hoAt>ion 
t>o Agxrioxxlf.xix-o. XXo At-toxxds fho xxxootin^ as xroj;>jr*osonl>- 
in^ t>ho -A-nxox-ioAn -A^ssooxAtioxx for tho .A.dvAnooxnont> of 
Soionoo ; X*rof- IE- E. Sxxoss, of tlxo Oroolo^ioAl Inst-itxx-fco* 
TUnix-orsif y of 'V'ioxxnA, f Axxxons for his xivorJU: on -fcocrlDonios, 
<»Ar*ryin #5 on t>hA-t of his fAtrhor, -fcho lAfo X*rof- EdoxxArd 
Sxxoss, xvlxoso w'orlc on “ TTho Eacso of -trho £2Art:lx '** is a 
sfAnd Ard ol Assi o . 

X^itrof. Vxxylstolco, of Emssols, -who w^as foxrxxxorly a 
]> x-ofossor At> tho X^xxi vox-sit y of X-ouiVAin. XXo hooAxno 
An honor Ary oorrosjxondinj? xnomhor* of tXxo Erit>ish 
.A.ssooxA't'ioxx ixx hAvixx^ A-ttondod tho zxxoot/ixxig; At> 

^Ixordoon iix IBS^. 

Xhrof- E- JSZSoonxAn, of .Axxxstox-dAnx, w-hoso ‘WorJk; on 
xxxA^n^^f'^ OTptioe And rolAtod snlxJooi>s is fAxniliAr t>o All 
sfxidont^s of fxhysioAl soionoo. 


O i "t a. ir ar- 


I>»,. Oaitss-B, E.Xt.S. 

Xi Al^I-fES OXiX^EE "wa« -fcho soooxxd »orx of tho 
^ Jttov. OhAX-los Ohroo, I>.X>., xxiini.st>ox* of X.#int>x-A« 
flioTX iix Eorf Afshiro, a ooxxnti^r x^AX-ish A fow milos 

from ICinrioxnxxir EAxrjrio’s ^ *3/hmms-* XXo -waa odn- 

<*-Ate*>d A-fc t*ho QrAxnxnAr School, Old. .A.hordoe>n, Azxd At> 
tlio XJnivojr»it,y of Ahordoon, w'horo ho 'Wacs AtVAX-dod 
the gold modAl as fho most> dist/ingnlshod grAdxxAtio ixx 
Ai'ts of his yoAr. XAho xxxAxxy ot-hor* A.hox*doorx sf.xxd- 
<-ixfs, ho dooidod ooxixf>leto his stvixdios At Oaxxi- 

l>ritigo, hot his sohoiAX'shijp ’wqa so v/ido thAt ho hAd 
<liifionl“ty ixx xxxAhixxg n|E> his mixxd' whothox* to ;^'u.irsxxo 
tlio stndy of mAthoxxxAtios aund i>hysics ox* to hocoxxxo 
it crlAssioAl soholAX', AS ho IxAd tAlcoxx A high j>1aoo ixat 
c-ljxssics At Ahordooxx. IXo oxxoo told t^o jxirosoxxt 
v\'rjtor thAt ’iK^hAt ^ hxxAlly dooidod him -was tho fAOt 
tlitxf his xxxAthc»xxx«9irtlcad xrlvAls soomod loss forxxxidAhlo 
tllAXX tho clASsioAll osit^s, 

Ohx-oo gAxxxod - A *i:xAibhoiaa AticAl sdholArship At 
hitxg’s Oanmhrid^^, Aapid irApidly oAmo to the»' 

I fi'oixt AS A te Ardifahep I i^aAthomA^csl jphyi^^ .XXxs 
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dogroo of sixeth wrAxxglox* ixx X3B3, distixxgxxishod 
thoxxgh it XV AS, scAX*ooly i:*ox>x*osoxxtod his AhilXty. A 
soxrioxxs illxxoss ox-igixxAtlng in disoASo of tho hoxxo And 
xxocossitAting AxxifxvxtAtioxx of a thnxnh psrov'oxxtod hinx 
fxroxxx 'working for* xxxAxxy months, Axxd dolAyod hxs tAk- 
ixxg 'the Triijds as ho hAd originAlly intondod ixx tho 
3px*ocodxxxg yoAx*. ELo Also took a hx*st oIass ixx JpAx*t ^ 
of tho ISlAtixrAl Scionc€3s Tj~i]po», tAking goology as a 
sxxhsidiAiry suhjoot. JEIis oloctioxx to a foHowshij> At 
King's Oollogo foliowod ixx ISSS, And in iSOO ho -was 
ro-olootod to A x*c»soAX*oh followshijcx. 

X>xxx*ixxg his stAy At XCixxg^s, Ohroo w^jroto xnAixy im- 
faoxrtAxxt pApox*s, xxiost of thoxn oxx tho somowhAt 
Ahstraso sxxhjoot of xxxAthoxxxAticAl olcxstioity. ’X*ho 
oxxoolloxxt -work ho did oaxx ho sooxx hy looking dip tho 
xnAn^f rofororxoos to his nAxxxo in jL-ovo^s stAXxdAXrd; 
troAtiso oxx olAstioity, Ho did good work At tho 
OAvorxdish X.<Ahor Atory , hxxt At thAt tixxxo thoro woxro 
not xnsny o^>oxxixxgs for rosoArch physicists, Axxd tho 
- theory of olAStio solids w’as not a snhjoot wrhich Apr 
,noAlod. - tO' -those, ^ who ^-Appoixited ’^ntiiv^wsity .^pro- 
*te«aso 3 r 6 







oloot>Cfe<5L fcivipFerlrL'fceiricion-fe of 
ICc^w^:^^Ol^«€?lrv'£fc-fcory•, a»n<3L Vixi-tiil Ho r'O'fciirocl fjrom “fcHijs 
j:M>s-fc io 102S, Ho <iovotio<i Him^oXf fo fHo of 

-fcorrofejlr-rij^l maugxxot^ism, a.t;mos;pHoric oloofr’ioitiy* ci*n<i 
O/llioci »iiHJoc-f>«. TJxi.cloir Hi» cfiroofion 3ECow a,t/'fc«Liiiies€f 
fHo lo€bdlijrL|^ ^osit>ioxi. cbxxiorLi^^fi t-Ho jnaof^not^io oHsoirva.- 
•fcoirios of iiHo "W^orld- TTirfcil t>Ho ISTfiftiorLa.! I?H;y'sioo/l 
I-*a.HoT‘€ttior 3 r f^ools: ovoir l^vo -wot-Ic, OH "too w^s iro- 
f4]poxisiHlo for tHo ■fcos'fcijng of t>Hoxzs£tn.<ls of oHrono- 
•molioi^s, 'wa.t>oHo», olin-ioctl f Hojrmomof ors, a,i>.ci similiatx* 

I>03*irxg r-ooonf C^Hroo 2 :>x-osi<loTxt. of t>Ho 

^^oofioo fox* TCorros-fcrictl ]yia.g:i:xo‘tisTn. a,TXcl Atiinosj>Hoi*io 
fiUlocfc'rioify of fHo T ntiorxx.a.fioxxeLl Ooncimis^ioxx for 
Ooocfosv eurxci OoojxH^^'sios. THo immoTiso fiLOxoriirf 
of ::woriL involvo<i in. i:He^ rooorcis of 

oHso'rva.fioris ma.<lo for moro fHsLJtx «l Hxmclrocl yofxrir* 
oetxx oo-lv Ho <xipj>rocia.t.ocl Hv fow. "5^ot OHroo ixoy or 
sX>a.roci *HiMa»olf in His nnf alf-orin^ sincl xiufi Ltxoliing: 
soctroH for frxz-fcH- fJLo ’vvoij^Hotl c*^vi<lonco 

fa,irJ>"^, «ox<i novor a.t»t>oxirijpf:.o<l fo no|acloc-t fHoso j-iorfions 
of it/wHicH fa.iloci to sixj>j^xorfc tHo oiirront. tHoor>^. IMo 
ono sx 2 >]fxrooi«Lt.oci. nioro tlian H<‘ cH<l tHo vit-txl inx- 
-portsLnoo of tfio rosoaroiios ixo-w l>oinj 2 : niaa^clo info 
t/Ho oorxstitof ion of xn^tffor, oTnH no ono rocoigixisocl 
nxoro fnllv t.Ho fofilit^V' Hoj>in^ ovor fo 

Hna.lit^’'- 

In His a,clclross fo tHo J^H;ysic;a,l Hoo>iof>- 

in lt>C>S;, OHroo ixxoiifionocl fHo jgp'OJBtf j^irixotical utility' 
of ominonf nron of soionoo foriri xilixtin^ t.Hoorios 
oxx loa-ftors of jE?onor«tl iixtox'osf. f^or oxfxmj>lo. Ho 
montionocJ Jtv.olvijx’s fHooinos of t-Ho infoma.1 Hoaxt of 
■fcHo octrt.H <xxx<l fHo stjciro of fHo siiix's Hoetf. J-io-f Ht' ro- 

jyf£tr<locl tHoso fHooi'ios «X/S scionfifio jxootr^:’, jixst fxs, in 

«t sornewHcxt siinila^r IColx’^in Hiixxsolf ro|a;«ir<Jc*'cl 

Fouirior^s ‘ 'IPliooxw M-oat ’ a,s a. xnat.lioniafioal 

^>oom. It is tHo ^^riv'-ilogo of tHo yoLiixg to ciroain 
etroaxris, atxci f^or<l IKolvixi an<l many otHor soiontists 
'woro yoixng, 

Xix 10X0, OHr€^» i^avo tHo sovoxitH KLolvin l--ootoro to 
'tHo Xxistitiitioxx of Xillootrioal X^iigixxoor s , taHiixg as His 
sxiHjoot Torrostrial ^Magixotisnx ” ; atmosx>Horio 

olootx'icitv Had Hoon disc^ixssod fnlljy^ l^odgo in a 

X>roooclin^ Ivolvin 1ootixx*o. -Ajxion^st otHor mattors 
Ho disotxssod IVIaxxxxdor’s rooontl^'^ onnnoiatod ST-da^v 
jxoriod. Xio oamo to tHo ooxxclnsioxx tHat ■W'o aro 
JxxstiHod in sa>dng tHat if a oortain dav is distixrltod, 
tHon tHo da;y's from 2£5 to 30 day's lator Havo ixxoro 
tHan tHo usual oHaxioo of Hoiii^ distxirHod. THo 
2TtH dajr is tHat ono on -wHioH tHo jxroHaHility of 
disturHaixoo is a ma^cimurn. -A. fproat doal Has yot to 
X>o doxxo in uxrravollini^ tXio oxaot naturo of tHo rola- 
tion Ixotwooxx sixns^ots and mai^xotio i>He!Txomoxia ; 
as Ho says in Xxis monograxxH on Torros trial 
■Magnotism : ** Wo may 

jprosont Ho in tHo samo x>osition as modloal scionoo 
■would Ho ixx if no distinotion w'oro rooo^nisod Ho- 
twoon small- x>ox:, cHioHon-x^oxc, and moaslos. Xxi 
suoH oirouxnstanoos tHo doatH-rato from orujxtivo 
dlsoasos xxxigHt woll a-pjpoar arHitrary. -Astronomors 
X>rosontly xnay find it }>ossiHlo to rooo^niso difforont 
suix-sj>ots, axxd a xnagprxotio irolationsHixx may 
fjHon X>ooomo oonsjpicuous.** 

OHxroo w-as olootod a follow of t»Ho Royal i^ooioty in 
l!fo, 30T0, Vox-. 12:23 


f^3B::PT3SB£:3X!i3Bt 1, XOBB 

XSOV. Ro rooeivod tHo do^xroo of from Oam- 

Hxrid^o in ISQS and tHo Ron.. T^T^.X>- of A^Hoirdoon in 
IBOB. Ro was awardod tHo Rxx^Hos IM!odal of tHo 
Xtoyal Socioty and a Watt MCodal Hy tHo Tzxs tit u tion 
of Oi-vil "Enginoors. Ro ’W'as a x>ast orosidont of tHo 
Itoyal IMotoorologioal Socioty and dovotod a igroat 
amount of timo to tHo vairious soiontifio sooiotios to 
w'HicH Ho X>olongod. Ro -w^as Hy far tHo xnost oon- 
scioxxtioxis roforoo tHo x>rosoxxt w’^ritor ovor Hxxow ; no 
xxxattor How^ lon^ or How' diffi-oult tHo x>aj>or. Ho "woixld 
roforoo it tHoroxigjHly. 

To tiro staff at TCow OHroo w-as ; ono 

of tHom, JR.. WHix>j>lo, wHo was xvitH Hixxx for 

t'W'ol'v'o yoars, *was tHo son of OHroo ’s jxrodooossor, as 
xvas also His suooossor, X*’. «JF- W. 'WHif>x^lo. It 'wo^uld 
talct-i maxxy x^aj^os to rxxako ovon a Hx'iof rosum^ of 
OHroo ’s soiontilio Avorlc, wHicH inoludos aHout a 
Hundrod and fifty- valtiaHlo ooxnmuixicatod 

to tHo JF*/i'ilo^ojr^/ii^tra[l C/Tr-rz^^ctctic^'fi-s axxd JF*rcKrrf^.df>i'n^J9 
cyf t7i^. JFlo^/ctl J^oc^ie't/y, tHo J^7i llc>soj>hi.€'AOil tHo 

joiirxxals of xnany sociiotios, oto. 

In His domostio lifo OHroo was Hax>x^y, His sistor 
]prosidin^;? ox'or His liouso iix J^ioHmond, and His 
Hrotlior, X>r. William OHroo, a w oil -Icnow ix 

xxiomHor of tHo JSoottisH l>ar, aooom paixy iii|5 tHom on 
Holidays- A.t OamHrid^o C'Jliroo was a jo^ood toixnis 
j>Iayor’i and Ho w^as foixd of oyolixxf? and j^dlf. XXo and 
His* lu'otHor w-oro trout fisH<ix*s froxxx tHoir oai’liost 
days anil Had sx>ont lioliday-s flsHin#JC Hi ^Norway. 
WHon tHo last summons oamo oax'ly tHis yoar, C^Hrc^^ 
was in full Hodily and montal vigour, and aftor 
finisHing so far as pc>ssil>lo tHo w'orH on w’liioH Hc^ w;^as 
ongagod. Ho pationtl.v and uiost lirav'oly w'aitod fi>x' 
tHo ond, w'HioH oamo on -Aug. 12 . iX is worH livos 
axxil w’-ill oontinuo to Hvo, and wXll xxxaHo tHo jxat li 
oasior fox* 00m ing goxicsrations. A, IX. 


JEXauox^ Ajstax'ox-tc v<.>jsr ROoxsx,. 

XXAUoisr A.jsjatoi-:e vojst XXx'OEI- -was Horn at 
JBXoroixoo on Hopt. 20, lHi34 ; lio w-as tlxo soooxxd son 
of OHai-los, Raroix von Riigol, His motHor Hoirxg tlio 
daugHtor of Oonoral JF*arc|uH arson. Ris fatHor w-as 
a clistinguisHod soldior, diploxnat, axxd maxi of 
soionoo, W'Ho was awardod tHo X*atron'‘s JVXodal of 
tHo Roy-al Ooograjxliicsal fciooioty *ri 184:0 for His 
travols in XCasHmir ; Ho w^as also a Hox*tio ul tux*alist 
of .Kuropoan famo. THus inHoritanoo, oxcamplo, and 
onvirorxmont sHapod Anatolo’s futuro lifo. 

In IST^r Anatolo von Rixgol "was sont Hy Ids 
doctor on a voyago to A-ustralia, and wHilo in 
Australia, IN^ow 2^oaland, and otHor islands Ho ool- 
loctod natural History- spocixnons, and in X8TS wont 
to Eiji to collect Hirds. Against advioo Xxo pono- 
tratod into tHo intoidor of Viti XJovu, and tHougn 
tHo natives *wor^ in a state of gipi^ltt uxxrost. Ho made 
frlonds witH tHom and Hocamo xkxucH intorostod m 
wHat tHoy did and xnado, winning tHoir oonddox^y'- 
and a£Pootioxx Hy His swoot^ simple disposition- 
ArtHur CXordon <lator X^.*oxrd BtaurMenoro> Had - Just Heoti 
appointod tHo drst Oovon^cfcor of 

Jdaudslay "was also 'tHoro' at tHat tSans-^- ^y»n.tHree 



. tJO aox&lco' ' c»ttlix20fi^a>plilo«bl 
ooUeo^ioiiav wfaioli labte*- we»TO -to fonaa tl\et 

xijruriva.llcMd CsolleoixiouL ia.ow cliB^icb^rofl itx 'th€i IMCiABecxxzi. 
of -AjrcJa^eolojgy a^xxcf ;^ti.}aaaolo@ 3 r ^tt Osi;tnLl>ari«^L^o, VcwnL 
wrote vol«minota» aaotea oja fiJao yia.iiiv"esBp arul 
lio soom oa^iaaes to l>e ajta a^elcjaowlocljgeci «/WLi>Horit>y 
on IF*or i>lais xoabaon lio wclb -a.i>poin-tecl sut t.tt& 

•en<f of 1B83 'felio onra.'toir of -tho nowl^r oBt^a^lalieliocl 
Jkifneovim of OenerAl a.aa<l lljoea.1 -A^rcliaeology, w’HioJa 
t/lien C5onsist.es<i of ttkG ooilectcions gfiven t/fao XJoi- 
veiasit.y' \yy tHo Oa-mlaricigo Anfii<xn«tx*ian Soctet-y. 
TThto oolloot-ions woro inoroa.so<3. in a.11 <3.e>j>fifcrt- 

mente of arofisBoloigy , fitnd j)«birt.iciila-rly lay IooclI 
.I^Cbacon gfra/Vt*-lijtx<ia, in fHo o^coBrVfitt-ing of wHichi tht& 
onra*t.or "t>oolt atn acfivo parti. 

^XJncior tlio fo«tetx*ing caro and -tlaroiii^li tilie dis- 
crriminat-in^ li^nowlodgo of von Uti^ol, t-lie ot-Hno- 
f^rapliical oollc%ction« laocamo of BuoJa inaportanoo 
t-iiat/ tiio fitlt? of t»li€^ mnsonm cJaara^J^od fo t-Hati 

it now i>oar«. Tlio colloetions w’'oro groat ly onriolaod 
lay nLmiie*.roii« valixalalo giftM from tlio curator, tlio 
liaronc«s, tiicir family, and j>cr«onal friends. i^'or 
many years von l-fOgcl worli:c<l nnrcmittmgly ax id 
single ->ian< led for a pittance nndcr most cramped 
and iinliealtiiy' conditions, wliicK xnnst have vircafe,- 
-enecl a constit^i tion tliat was nevex* robust. it fell 
to liixn to nn^lcrtalce tlie ardnons and rej.>ollent duty 
of collecting moneys for a new niiisomn. JFle w'as 
liimself repeatedly a genc'X'ons donor, as wore 
various inefnl>ers of liiws family. In time, sufficient 
money was raised to begin tbe new building, tbo 
<letails of wbicb involv'od A^on if iigel in mncli worlc 
and worry. Tbe foundation stone of tbc first block 
was laid by Kliza iVfargarct, liaroness .Anatole von 
HCigel, on May 14, lOLO. Tl»e weary w ork of raising 
iiew' funds for tlie ex'oetion of tbe otber blocks bad 
to be renewed- ""Plie removal of tbe specimens 
fronx tbe old to tbe new* Ijinilding was aix arduous 
md 'knxcioiis task, 41 s was tbeir installation ixi tbeir 
xew" c|narters. 

His sensitive tcnr^icrainent , coxiscicntioxrsness, 
i-nd continual ill-bealtb made life very bard for 
on Htigel. In tbe autumn of 111:20 be ejuite broke 
lown. and in dune 11121 be felt obliged to send ixx 
lis i-esignation as from Hoc. 31, 1021. .A.a bealtb 
►ermitted be oontinuc?<i to w'ork ixx tbe Museixm, 
nd bax.1 tbe satisfaction of coxnpleting tbe lnstal1a> 
ion of the iFijiaxi oollectioixs. 'X^ne end came after a 
>ixg illness oxx Aug. IS last. 

Tbe a bov^e- mentioned eixHXixmstaixoes, combined 
itb a difficxxlty in exepressing bimself ixx wnriting, 
xd a natural diffidence, were tbe probable reasorxs 
by^ voxx Htigel bas little published work to bis 
•edit, and b^djxs to excplaixx wby bis loixg-jxrojected 
id m ucb-looked-f or monograpb on IF’iji bas never 
■^exx fixxisbed. After being appointed curator be 
made an Honorary M.A. of tbe XJxxiversity, and 
exx be joined XHnity Oollege. In IVIay 1022 be 
xs given tbe degx*ee of So.I>. i^o»xoWs for bis 

itxuetion as an ethnologist axxd for tbe gxeat work 
bad doxxe for tbe University. 

No aceoxxnt of yon Htigel can be complete writbont 
tbe devotion of tbe Haroness, bis bappy 
me life, and bis l0ye for bis garden- He and. -tee 
roness were alvi^ya nnol^trnsively doing kind 
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actions. He wras a sincerely religious man, and - 
be excexrted a profound infinenoe on Homan Oagboli- . 
cism in Oaml>ridge. A. O. HaoIxo^: . 

Hnoy. JP'. 5^. OAnMy. ^ 

Xnis suddexx death on duly 2fi of Hrof. l^Vank 
Staixtoxx Oarey, w'bo for thirty- seven years w^as 
professor of matbexnatics at I.iivorpool, first *'in 
iJixiversity Oollege aixd then in tbe University, 

I rexxxoves one who did much valuable pioneer- work 
I ixx tbe buildixxg up of a new uxxiversity. 

Horn ixx Hoxxxersetsbire in IBfiO, F. H. Oarey 
received lx is early education at Hrisfol O-ramnxar 
JSci^ool, axxd tbcxx ^xroceoded to Trinity Oollege, 
C’aixxbx*idge. He w'a.s tbird w^raxxgler in 18S2, placed 
in l>iv. 1 of Part II. of tbe M^atb. Tripos in tbo same 
year, and €*-lected to a f«dlow'sbip of Trinity in 1 8B4:. 

Ixx 1 BHfi, Oarey was appointed to tbe obair of 
xnatberxxatics at kiverpool, w’bicb bad been founded 
tbree years xxarlier, and already occupied by A. H. 
Porsytb and H. A. Herman. In tbis ebair bis life’s 
xvork w'as carried out. A bom teacber, be was 
except iorxally able to ixupart know-pledge to tbe 
dullest of bis pupils, axxd at tbe same tirxxe to iix~ 
spire tbe ixxost brilliant of them. Hotb types of 
men coxxtixxuously sought his advice loxxg after they 
bad left tbe IJnivox^ity, axxd tbey w'ere always 
axxx^xly rewax'ded. He bimself never ceased to be. 
aix erxtlxxisiastio studeixt of pure matbezxxatios, 
aJw’ays keeping a youtbful outlook and fully appre- 
ciatiixg tbe moderxx ideas in tbat subject*, vastly 
different as tbey are fronx all tbat bo w-'as taught at 
Oartx I >ri <1 ge . 

Oarey ’s origixxal contribxxtioxxs to matbematics are 
not large : tbey consist of isolated pa^xexrs on 

geometry, theory of nxxmlxcjrs and groups. JHis text- 
books are better kixowxx, axxd liave been used by a 
large xxumber of stxidents ; tbey are Solid Geo- 
metry,” ** Infinitesimal Oaleulus,” and “ Tbe, 
Ifilexnents of JVTecbanics ” (of w’bicb be was, Joixxt 
author). His latest publicatioxx (also a joint oixe> 
w-as “ Pour-place Tables w-^itb Porced XSccimals.” 
Hut of bis w’^ritings perhaps tbat w'^bicb, showy's him 
at bis best is bis chap tor oxx matbematics in tbe 
volxxrxxe on JModex'xx Praixce ” pxxblisbed in 1022 
by tbe Oam bridge Uxxi v^earsity Press. Ixx this there 
occurs a sentence which reveals an admirable spirit 
for a uxxiversity teacber : l^erbaps tbe new- ways 

were invisible except to the eyes of youth.” His 
culture was a wide one, and be appears to have been 
able to enter xntixxxately into tlxe spirit of tbe 
scientific x'>xoneers of tbe seventeeixtb and eighteenth 
centuries. 

In tbe administration of bis University, Oarey 
took a prominent part, and on council, serrate, and 
faculties be always judiciously upheld tbe claims 
of science and scholarship. He rendered vital help 
in tbe establislxment of tbe Tidal Institute- Tbe 
library. Teachers'’ Tranxirxg Oollege, finance CM>nx- 
mitt€»e, and athletic club all benefited by” bis fi^tiye 
sympathy and sound judspnent- .His <teatb will be 
deej^y regretted by a wide circle of fHen4^ and 
former pupils* xbany of , the latter bi^brig teachers 
and "engineete- ^ V 




jsr^ or rjjEtm 




MT^'OTTS ALtUd 'V’i«^W‘S. 


TTnas ol^-oioo fey tifeo ^jrit^iAfe ^etisooici.'t/ioxx of. tSir ■W'illi«nci^ 
asuss X^roiaicioin.'fc foT' tsfec? meetbiirx^ i» 

'«. j:>e«*tioxalfiwrl>r feefcj>j>y oxxo^ Hia ^&Txi«bl ]pe»ir»oneklity * 

yo-fc ofe^irxnixxi^ ats-ylo of etarfDosi-tdloni »*3j>»oi«fclly 

imjpoi-fcetn'fc q'utAXifloek^iorx ixiL viow" of fifeo tiT^etditvion 

fe«>>jKinLcl -fcfeo £U^clr^»f3 cbncl- fei» ooixnoacioni 

'W'i't.fe or»o of ffeo «LcivarjLOO« of «oioTX'fcif3o Icxi-o-w- 

lodil^o in oni* fay feim j>r*o -©minon tly fox* t>feo -IxroMi- 

clon-fcio,! ©fejair*. TTfeos© "wfeo fexxd t>l»© j^rrivilo^o of feoja.x'iix^ 
fei« I^'iridla.y ©v<^nin^ <iisooxir**ai© o-t ffe© 'l^oyatl 

f ne-tif-nf ion etf-tox' feis jre-fcxxm from oocxxp»yin^ (1H8C4 — 
1 OOB> SL ofe«.ix* «fc-fc t>fe© X.'^niv©r*«itiy of A<l©Ia.icio, ©.ncl wfeil© 
C^^vonciiHfe jorofossor Cbt- tfe© f Trxi v©rsit>y of I^oocIr 
< lOOl? — fOIS), "wfeoxx jxlxyt5ioi»t>« 'wor© »tr^il] 

t-o xxixcJ.ors't.a.ncl -fclx© -trxxc^ ixtxfxxT*© of I?v -»*«.y» a.Txcl ixxolixxixx^ 
i'a-ffeoT* fo a> oox’jxAxwcn 1 «i.x* flxan tro tlx© ol©C5-ti*OTna.f5xiotio 
xxnd xila^tory o>c:y>l*xnaxtioxx, w^ill roxxxoxnfeor feoxv olotxrly 
tfe*’* jxosition -wxxs «©t. fortfe <£XiT« ©.ftoj'wtxrciw in 15112 in 
feiF« feooic ** Stxxcli€?>« in iiadiosuoti^nty **>, <xn<3 feow tfe© 
ticlx^ont of «onxo |^ro*x.t> irxijpoixcliix|^ diwoovox-y xvjBts for©- 
fesfe^fecl o v»?©cl -^'feiolx wonlcl ^'sloa.r ni> t-fe© xny story. Tt 
w-a-s not lonj^ in corning. f^or iix tfe© warn© y©ar» X1112« 
tliat tfe© feoolc -was |3xifeli«fe©<l , oo©nrr©<l tfe© famoxis 

clisonssion in tfe© rooxxxs of IL>r. von I-.axx© at IVTxmiofe 

•wfe©r© tfe© UJnivorsity at tfeat tim© inolxxciod ixx its 
soiontiflc oot©ri© 3?ton.t|^©n, Cl-rotfe, Somm©rf©ld, axxrl 

XS'walcl -"wfeicfe r©snlt©d in tfe© ©Tpocfe -malcinig ©acjpori- 

m©nt fe©in^ tx’iod fey tfe© two assistants, I«'jriodriofe and 
XCnijxjpin^, of x^assinnE^ J>C!-rays tferon^^fe a crystal and 
I'oooiving^ tfe© issnini^ rays on a j^feoto^^rajxfeio i>lat©. 
INot only did tfeis snoo©ssfxil ©xcj^orinxont fuJdl tfe© 
sn^ 5 ig©stion of I>x-. von l^an©, tfeat tfe© diff©r©ntly 
ori©ntat©d j>arall©l s©ri©s of jplaxxos of atoms comjposini^ 
a crystal sfeonld act as a sj3ac©-j^ratini^ tov«?'ards J!5C-rays, 
w'feicfe latter on reflection slxoxxld afford som© indica- 
tioxx of tfe© crystal syxnxnotry, fexxt also at one© decided 
tfeat tfe© I5C-rays w^er© of an xxn<lxxlatory natxxr©, w-itfe 
xvav©-l©n^tfe.s of tlx© saxn© order as tfe© dinx©nsions 
of tfe© cfe©Txxical atoixxs- 


Tn^s tinx© w^as ind©©d x'ijx© for tfeis jxioneor ©>cj>©ri- 
mont, tlx© forcrxxxxnor of all tfe© sofeseejnent ixixmens© 
w?'orlc on tfe© J>C-ray an.a]ysxs of crystals. ^or orystallo- 
l^rap»fe©rs fead settled in detail tfe© tyjxes of symmetry 
2 :>ossil>l© to crystals, to^€?tfe©x- 'wiffe tfeeir sfxacx'^ -lattices 
and jxoint- systems <r©jj^ardin^ tfe© atoxxxs as p>oints), 
and fead even ^ot so f ar in tfe© oases of defiixitely 
related <isomorj>feox»s > coxrx^oxxxxds, as to dotex-xxxin© 
tfe© relative volxxmes and dixxiensions of tfe© xxnit 
cells of tfees© tferee-dimerxsional lattices. Immedi- 
ately after tfe© jxxxlixlicatioix of tfe© fix*st resxxlts of tfe© 
I,axt© nrxetfeod, Sir W'illiaxxx Hraicrj^, tlxen oxir loading 
axxtfeority on Xl-rays, toofe njx tfe© investigation, and, 
fey d©visixx@ a rxexv «j>©ctrom©tr*i*:^ xxxetfeod in wfeiefe tfe© 
^>feotO|Bfi*aj>feic x^Iate -was x’cjxlaced fey an ionisinjo; 
cfeaxrxfeer rrxoxxnted lilc© tfe© t©l©scoj:>© of a ^oxxiometer, 
convoluted tfe© cj^nalitatriv© x'osxxlts ini^o actnal measure- 
ment of tfe© sfxacin^ of tfe© pkarallel jplanes of atoms 
cox-res jxoxxd in e: i'O ©a<di of -tfe© ofeief crystal faces,, 
tfeerefey €i:>cing; tfe© afesolnt© dinxotxsions of tfe© lattice - 
cells and. tfe© dlstarxces sejp^aratuaje^ ^ontig^oxxs atoms, 
from oentr© to eentx-e, rTfe© lo^tiofe of tfe© atc^ns in 
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tfe© stx-xxotnxre, and tfe© nxxmfeer of nxolecnles, if more 
tfean one, coixtained irx ©a<xfe cell, follorved xxafctrx'ally, 
I>xjnx3sro feis tenxxr© <1.»145— 23) of tfe© <^nebin ofeair of 
jxfeysics in tfe© XJnivexrsity of I..ondon, Sir 'William 
ISraig^j^ fxxxfelisfeed a ferilliaxxt sex-ies of jpa]|>©x:*&i in 'wfeiefe 
tfe© stx*xxctixre of a larj^e xxnmfeer of crystallisc»d sxxfe- 
stances w^as xxnra veiled, at first xxxostly sixnx^l© feinaary' 
ooxnjxonnds, fent aftexrwards xxxore ooxn]plioat©d sxxfe- 
stances, ixxclxxdin^ several or^^anio coxnyxomxds. Still 
xnor© x-eoontly, at tfe© I>avy -If'araday I-»afeoratory of 
tlx© Hoyal Institxxfion, after Sir 'W'’'illiaxn fead sxxoceeded 
Sir James I>©w'ar as JK'ixlleriaxx jxrofessor <1023), tfeo' 
list Ixas feeen oonsiderafely oc tended, xvitfe tfe© aid of 
an afele scfeool of xresearclx w'orl«.ex*s wfeiefe fee feas 
^atlxered aroxxnd feixn. IVIoreover. it is ©sjpecially 
ixxtei-estirxg tfeat feis distrinpcnislxed son, I*rof- W. fet. 
IBrag^^a:. slxoxxld also l>© carryxxxj^ on f ix© ^yood worlc ixx 
tlxe I>ej>artmoxxt of I^feysios af. tfe© Uxxivexrsity of 
IManc fees ter, after feavinj^ assisfed ixx nxxnxerovxs j>aj>ex-s 
in clearin.gf "O-ix tlxe tfeeory of tlxis x'exnax-feafel© actioxx 
of :X-x'ays xvitlx regard to ci-ystals. 'X'fee joixxt feoolc of 
fatfeex* and son, *“ J>C-x*ays and ClJrystal Sfrxxctxxre,’* noxv 
in its fiftlx edition, is a wortlxy x-eoord of tlxe coxnfeiixed 
x-esxxl ts ao Ixi© ved - 

55e:xt. 3 is tlxe feioentenary of tlxe feirtlx of tfe© vrell- 
Icnow’-n Jdritisfe manxxfact ixrer, Idattlxew Honlton, trfe© 
jxartner of Watt and one of tlx© leadixxj^ indxxstrialists 
of tfe© xd^feteentlx oontxiry. Honl-ton w-as feorn in 
Hirxninjorfeaxxrx, and at tfecx afi^e of twexxfy-oxx© years fee 
feecaxTx© a j>art.xxor in feis fatlxer’s fexxsiness of tx-ixxlcet 
xxxalcirx^, 'wlxiofe texx years later Ixe inlxerited. Mis 
xxxarria;^© ixx 1702 xvitfe Ann Itofeinson, of JL*icfefl©ld, 
l>rong:fet feixnrx a fortnxx© of j£2B,000, and tlxe saxn© y©ax~ 
fee feef^an tfe© fenildixx^ of tfe© feistoric ^ofeo iron 'W'orlcs- 
My 1707 feis txxx-nover w’^as no less tfean dC30,000 fxer 
annmxx. Me fead fey tfeen feecoxxxe acc^uainted 'witfe 
Watt, and fxroxn tfeat aoquaintanceslxifx sprang tfe© 
partnersfeip w^feiefe xnad© Moxxltorx and W’^att tfee ^reat 
pioneer fxrxrx of steanx -'©n^ixxe nxalcers and meofeaxxical 
engixxeers. Sofeo IP’oxaxxdry feecaxne tfee 1 x*ainixxg^ l^ronnrl 
for tfee new profession. rjPfe© t-wo xxxen w^'ere strangely 
xmlilce in temperarxxen t , and noxvlxexre conld Watt feax-*^ 
foxxnd anotfeer feetter fitted to fxxrtfeex- Ixis ©fiforts arx<^1 
support liixxx in ferin^ixx^ tfee new' steanx exx^ixrx© ixxlo 
use. V\"itfe an optinrxistic outloofe on life, ©rxdless ta<*t. 
and perseverance, a soxxnd judippment of xrxen and ur>- 
xxsuai pow-ers of or^anisatioxx, Moxxlton possessed tx 
wide knowledgp© of tlxe xvorld and it-s ixxdxxstxries. TI**' 
partnersfeip fe©.lp;an in 177S. In tfe© nexet ten yexxT-.*^ 
Moxxlton fead reused and excpeixded no less tfean :0i;O,OO<> 
feefor© tfee steam-en^pne feusiness feej^axx to pay, a»x<l 
"Watt feixxxself afterwards w-rote tfeat t-o fela friendly 
encoura^exxxent, to feis partiality fox* scientific ixx»- 
|xrox*'exn©nts and feis ready application of tfeeotriL to tlj© 
processes of art, to feis intixrxate feriJfexyledl^e of fefesincHS 
and xxrxazx.x-xf^^f'i^ures and to feis eKi^tendedL ..xidews axt<l 
tifeeral spirit of entez'prise, mxxst in a ^reat meaerure 
ascrifeed wlxatevei* sxvcoess may feave attended my 
excertions,*'* Moulton feitarxself asxade £preat iznprox'c- 
snxents in --^fe© ai't of ooixxinig:, wfelie feis i^ient^^tc at tain - 
nxents led to feis election .to tfee 
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0aafA: ^Bi^Sixt.tsn^gs'Hi.': ' <aio<i ini i^OO, yomref .■ 

'*>«rfoJr«i ’VV'«bt;-fc, CkiXS>d lajis Ist, iilce Woptifc'* a, Ijra. 3Ei«ui:ici«- 

•wojptvix Oti.xx3t:^;i%.^ \ ’ 

, ip^a>sri>3BGaat. iblhto cibxi«if>iC 34 »a- o£ XJEtivosral^:^' of ' 

^ IBSenrionUbiTXirjandLa f iiat- * W«aj« liiolci irx t>]3k«» 

JtnLai>i't>'0.'t'^ oitj. •Tialy' f£ — 21, 'txlio ofejoot- l2>oi3nLg 'to h^n^ijct^ l^afora 
^'ti^oirlsioxra otatvaldo 0-or*i3a«wn.y t>l^o l«.t50«-t. aros'utl’fcs 

'to aoxsriio tJno s^^oanlckitiorka of <>iiLOOj»ot.ioal 

-]pliy«ios. igroautly -t-lrkis iidock a,}>^r*o«ia.t>ocl xxxtauyr 

tao tyy tfxo £&ot 'bJhi.a.'fc 4ao efc.ct<li<^xx<3e» of aovoacxf.y-fi’vo, 

xro]pr'osc»ofis:v|^ ilft^oorL ciitforoan.ti x:x£bf ion.€i>tl-t.ioa, li»tooo<i to 
tluo lootuiiroa wliJLcsla. }^o<i boon a.r'Z'a.ngocS . Tlno viaito*^ 
iiKr&r& Virol ooJt*iLO<i a,t tlio oj:>on.io.#i 5 sossion fey tfeo Ttootoir 
of tfeo XJnivoicT 8 ity CbOcl fey I'^rof, JVfo, 3 c X*la.nolc. Voi-y 
toxfoirt'o.Kta.toly, JRi-of. IBIiristoio. vi.’^glm ill, £k.s:xcl tfeorofoaro 
uLirx«fcfelo to ilolivox* feia j>jroTxxi»oci loc 5 tui*o»- 'Tfeo aj>oft 3 i.lcoir» 

o.nrl tfeoii* axxfejoota -woro eta follows r I*rof , at. X^euxto, 

‘ifeooT^&tioa-l ojptios oxici IJC-rctys 5 Itoicfeonfearofe, 

*j>«-oo>-tijrnto tfeoo»*y ; IF*.rof* Scferocl.iTXgroir, wcLvo-xxxoclri.a.ri.- 
o« ; Hx*. X^ewlorxfeorgf, disjxojraioxx 5 JProf- Mottrxojr, 
*a<ai 0 X 00 tor : ferowtcltlx of m^y^c^tT-stl lixxoa ; l'>r. v* IVli^oo, 

;i>x'ofej 0 fcfeility r &oi‘o<l.yxx«Lraios 5 Xli*. ^Oxiolcor, olootroo 
t:.feoox*y of xx>ottxls=i i Ilr, v. cl* X^olxloix ; stroll ax- statistios j 
Or*. liotfeo, r-acliolo^y j and Hr*. Oa&orxxy, ixxfx-a-x-ocl 
rosoai-ofe. 

Ox*x»oaT'xrJsrTTJx?:s w^oi-o affordotl clxxx-ixx]^ tfeo xxxootirxgc 
LOT- Mooirii;^ sotTcxotfeioj? of tfeo oi-i^oal xv'orlc. irx prof^ross 
ill lafeoratorios of tfeo X,7rxi vox-si ty of Etox-lixx, xxodor tfeo 
2:1 xiolxxxxoo of >'*r-ofs. .N'orxxst, W^'olxrxol t, I**-irx^fsfeoimi, axxd 
Or. l.«arx|^o, "wfeilst a lax-i|$o jxar-ty availocl tfeoxxxsolvcss of 
blxo ixxvitatiorx to visit tfeo JE^oiofesarxstalt arxci to listorx 
an ixxtorostixxify aoooxxrxt of its fe.istox- 3 '' fey IE*rof« 
r*asclxon. *T*liis coxxsti txxtocl tfeo first ctom*»o of its kind 
attomfxtod ixx liorlin, and was x-o^ardod in somo 
rowfxeots as arx oac jxorinxont. Xt is difXicxxlt to ima^ino 

tlxat it ooxxld feavo feo€?n nxox-o sxxooossf uil oitfeor in its 
-toioixtxfio valxao or in tfeo organisation for tfeo ooxxxforrt 
sixi <-on.vonionoo of tfeoso vi^feo oaxxxo fronx ooxxsidorafelo 
rlistaxxo-os to feoax- tfeo "words of wisdoxxx. X*orfea|^»s in 
liitoro yoars similar oo\xx-sos may feo arrang^od irx otfeor 
feranofeos rif kno-vx-lodgo. IVXoanwfeiio, all wlio fead tfeo 
c-lxaxjcxs of feoin^ jpxrosont at tfeo first ‘ :B'orionkxxrsxxs ” 
tills stxmxxxor dojxartod xxxxdor a doo|:> dofet of grx-cktitxxdo 
t o tfeoir feosts for snofe. arx oj>j>ox-txxnity of feoarin^ froxxx 
tlio autfeox-s tfeoxxxsolvos of tfeo latost a<lvaxxoos wfeicfe 
tlioy feavo xxxado in tfeoox-otioal jpfeysics. 

axx offox-t towards tfeo 00 -ordination of tfeo oacton- 
siyo rxow inforxxxation ro^ax-dxn^ tfeo l^oolo^y of .<^sia* a 
<liKoixssi<>rx feas feoon arran^od dxtrin^ tfeo J 3 ritisfe 
-A.«sooiatioxx zxxootinjgf in Olas^ow" on T?xxosday , ^ofxt. 1 1 * 
tlio sti-xxotnro of Tfeo £lrst jpajxor, fey X*rof. 

r K. Huoss, of Vionna, Tfeo IHSxxroxxoan .A^ltaids and 
j witfe tfeo .Ajsiatio StTOOtn,x*o,** will 

f<-x|»lofex sonxo xxxodifioations wlxiofe feo rograx-ds as xxocos- 
lais fatfe«^*s syntfeosis of ^sia. X=»rof- X>. I. 
t <^*ootpr of tfeo IIBLtxssian. Ooolog^oal Sxxrvoy;^ 

. an » I ooxxtrifefeto, .an. aotkxnnt of' tfeo roooxxt work of 
» I »««irt.n grsolog^sts in l EB aa tom Tixrkostan. Tfeo zromarlc'^ 
SI * ofetainod in X*«Krsia and MiosojEXOtanxia fey tfeo 

p -»x tlxa -^^Jcxsio^Porsian Oil Oo, .will feo amrxonncod in 

^ Ck>ntrlfex 3 xtion to tfeo Stratigcrafxfey and 

of tfeo I:tnninn fey 30*-. au do aaokfe. 
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ip^r*. Cl, ISf, X«o^3, and iMCr. 3P** X>- -^Si, XtiofeardfiMCxxx, ; . T'rof, 
0, aarfeoxir* of tfeo XJnxvorsity of Tokin^?, will >givo an 
apoootxrxt of tfeo work fey feimsolf , tfeo Ofeinoso Ooolojo^oal 
3nry4eiy, and of tfeo \iAurnorioa g^oolo^ists, lE*tro£, aorkoy ,^ 
and lMr. l^orxcis, dxxrin^ tfeo roooxxt ISfont^olian oxcjxodi- 
finn, doalln^ witfe tfeo xnoxxntain stmotxxro of noxrtfe- 
oastom .Aksia. X*mf, .J*. 'W'. C3-rojg^ox-y will snrnxnariso 
rooont w-ork in soxxtfe-oastom .^sia. Xt is feojxod tfeat 
^rof . aroxxviror will sjpoak on tfeo xnovxntain stmotnxo of 
tlxo ^aast Xndlos, Trof- aoswoll on somo rocont vio’ws 
rog aird ing tfeo oaxxso of tfeo u^%u»iatio movomonts, arxd 
Sir Tfeoxxxas XXolland and 3Vtr, 'W'. X>. Wost on work fey 
tfeo Xndxan CSoologioal SSxxrvoy on tfeo stx-xxotvxro of tfeo 
XXixxxalaya. 

IVXa.is'V intorosting faots aro feroxxgfet ont in tfeo 
Xtogistrar^O-onoral’s 3tatistioal aoviow, 1027, X»art X. 
<IVfodioal TafeIos>, doaling witfe vital statistios of Clroat 
aritain, w-feiofe feas rooontly feoon issxxod <X-ondon s 
IX-lNf * Stationory Offico, jxricso 1 Ss- ), Tfeo feix-tfe-rato 
for tlxo yoar 1027 was lO-fl ; tfeis is tfeo lovirost feiirtfe- 
rato rooordod sinoo tfeo ostafelisfexnont of oivil rogistra- 
tion in tfeo ooxxntry, tlxo lowost ratos j:irovioxxsly feoing 
tfeoso for lOlB <tfeo last yoax- of tlxo 'W'ar), and 1026, ■ 
■wlxioli woro 17-7 and 17-8 j>or J OOO ]pop»nlation . xro- 
»I>octivoly_ Tfeo doatlx-rato was 12-3 l>or lOOO jxojpxx- 
lation, Avlxiclx is sligixtly Ixigfeor tlxan for axxy yoar 
sinoo 1022. Tfeo riso afEoots tlxo two soxcos almost 
ocixxally, axxd was dxio to a sovox-o ojxidoxxxio of indxxonza 
in tfeo IMax-ofe cjxxartor. Tfe*^ doatlxs of infants loss 
tfean ono yoar of ago -woro oqxxal to 70 j>or lOOO feirtfes, 
feoing tfeo samo as for tfeo jxrovioxxs yoar. Tfens tfeo 
tw'O yoar-s 1026 axxd 1027 Ixavo tfeo low^ost infant 
mortality rato oxx rooord oxcoojxt only tfeat for 1023, 
wfeiofe w-as 00 , Tlxo xnortality froxn tfeo infootions 
disoasos difforod littlo froixx tfeat for tlxo jxx-ovxoxxs yoar, 
oxcoofxt tfeat tlxo doatlxs from inflxxoxxa&a nxxmfeorod 
22,263 and woro ocjxxal to a rato of 667 j>or xxxillion 
living, virlxiofe is tfeo feiglxost rooord od sinoo tfeo groat 
ojpidoxxxio of 1018 — lO- Tfeo doatlx-rato from oanoor 

was 1376 i>or million p>of>xxlati€>n, or 14r p>or xxxillion 
feigfeor tfean in 1026, and was tfeo feiglxost omdo doatfe- 
rato yot rooord od. Xnoxoasing xxso is feoixxg xnado of 

lysol and ooaJ moans of solf -dostx-notion j 

w'feoxioas tfeo rogistorod doatlxs fey lysol and ooal gas 
jxoisoxxirxg ixx lOlO w^oro 7 and 213, ixx 1027 tfeoy in- 
oroasod to 361 and 004 rosx>ootivoly. 

Txcxc feird sanotnax-ios in tfeo Itoyal X*arks in and 
afeoxxt Xjiondon feavo novr feoon ostafelxsfeod for noarly 
sixc yoars, and dnrirxg tfeat timo tfeoy feavo feoon 
off 00 ti VO in inoroasing tfeo nnxnfeox’s of nosfixxg felxds 
in oortain mnofe-fx-oqixontod jxlaoos, axxd in fooxxsing 
tfeo intoroj^t of xnany x>oop»lo xxfxon tfeo yatriod feix*d lifo 
of a groat oity . Tfeo .A.nnnal Xto jxoxrt of tfeo Ooxxxxxxittoo 

on B^ird Sanotxxarios, Itoyal Tarks, £kxgland, for 
sfeow-s tfeat tfeo Ooxnmittoo is not noglodting tfeo 
oondition of tfeo sfemfefeorios, a vital xacxatfcor if tfeo 
nosting and sfeoltoring of tfeo feirds aro to feo kfi^xt 
' at a feigfe froqi^nonoy. Tfeis and tfeo xroplaoomonf of 
wom-ont nOsting fetoseos oom^xlotso tfeo ofioerts 

' .of tfeo C^mmittoo .as feoro rooor<^od, "TCfeo 'isjeeinainjii^ 
^'^tfeo roj^ort oonsists of ' as^arato aoootiunfe^'oC tfeo"’:feird 
lifo of oaofe of tfeo groat ~XMBurl», fey yax^ona ofeseorvora* 
-aCafey . of tfeo .ofewsor va ^cftnus .oan - only feo '^Mg^wrdckl as 
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-fcx-iv'ia.l, l^xxfe orx t-lxo "t-lxoy ii:x<iioa.t.e t«ix«Ll^ l9>C3rt.|:i 

•\rij»it*o*^ cbncl l>ii:‘dLs so^uiroexr iix> 

t>lx^ sja.TXct.u«Lari€»s in. 1027 t^lian in pircsvioxiet ;ye»etire». A. 
word jm«,y 1>© »«kid et1>onl> t>lxe» forzna.^ of t>lzo ireports, 
Jt. i« dx.iplioa>t;>od l:>y' a. “typo --wri-bing proooas on paper 
fool»oap eize^ so t>Ha^ insbead of l>ein^ kepb for 
ib is more likely bo !>© bln'ow'n ixxbo blxe wa»be- 
paper Izasiceb wizen rea^; IVfany 'visibors bo blze parks 
w'onld appreoiabe blzis ig^zide bo blze l>ird Inlzalzibanbs, 
-wore ib prlnbed in a size snibal^le for lilzrary slzelves, 
for one of blze oliief inberesbs of bke annnal reporbs 
amxsb alw'a,y 3 l>o bke comparison of oize year’s resxilbs 
wi biz blzose of • ibs predecessors. The cosb of prinbing 
w^ell he lessetzed hy blze redxxcbion of sozne of 
blze special reporbs, and blze hird sancbxzaries sHoxild 
afford opporbnnibies for very abbracbive illnsbrabioixs. 

Ajsr apposibe illxzsbrabion of a reference bo blze cozz- 
ix&xiorx hebw’een b-wins and blze sky arzzonjpc pzzzazibive 
people in oxzz- Oalendar of Oxzsbozxzs and l^esbivals xzzzdez' 
date Azzf^. IS (see JNTATxmzc, Axxf^. 11, p. 224) is con- 
baizzed in a dispabclz from blze oorrcspondenb 

«'b Uxilnw-ayo wlzicli appear-s iix blze issxze of A-xzg;, 17. 
Txvo cases -were before blz€5 Ooxzrbs on blze previoxzs <lay 
in w'lziclz nabix’-es were tried for blze mxzrder of bwzTis 
in accozdazice with native laxv. Ib wats stated that 
blze native belief xvas that bo kill bw-ins -was bo sx>cizre 
a good rainfall. The accxzsed xvez’O nob bbe parents 
bxzt bbe grandparents and a zxzobber-in-law ; bizb in 
one ease bbe zzzobbor aoqxziesced, zzor liad sbe fed bbo 
obildren since bbeir biz*t.b as ib was agaizzsb zzabive lax^’^. 
Sentence of d€»abb was passed^ bxxb bbe jxzdge stated 
bbab ib was nob likely bo be carried oxzb. Ib znay be 
rexzzezzzbered bbab a case of bxzzzzan sacrifice dzzring 
a droizgbb bo seoxaz’e rain occizrred a few years 
ago in ozze of blze Sontb Afrioaix bribes, xvben bbe sozz 
of a cbief was killed. Tbe present case differs in 
eoTzze respects. Ib -was oxzsboznaz*y amozzg most Alrican 
bribes bbab one or bobb of twins sboxzld be killed at 
birbb, espeoially if bbey were girls. Tbis, bowever, 
-was a rain ebarm in bbe sense bbab ib was intended 
bo <tfvert bbe zzzisfortxxne, especially droizgbb, -wbicb bbeir 
birbb entailed. Tbe T^ev. H. Jxmod records bbab 
azzzong bbe Sabbozzga, a bribe of nor bb -east Hbodesia, 
twins, wbo were called bbe Obildren of Heaven, bboxzgb 
no Iczzger killed, reqxzired bbab nob only bbe znobber 
bzib also bbe oomzzzxzniby sboxzld be protected frozn 
bbe evil effects. Twins being specially connected wibb 
beaven, blzeir birbb prevented rain from falling. Ib 
w^as bbez*efore essential bbab bbey should be bizried in 
w'eb ground. In tizne of droxxgbb, water was pozzred 
on bbeir graves, and if bbey bad been buzzed in dry 
groxznd tbe Habbonga even went so far €bs to dig up 
bbe bodies and z*ebzzry bbezn near blze iriver. 


Tmc znonbbly review- edited by bbe Verbazzd I>eub- 
scbc^r £21ekbrobecbniker and two other Oerznan izzsbi- 
bubions, bbe IB^nglisb edition of wbicb is called JErLyirvecr^ 
gives in bbe l^arcb issue an ezccellenb 
description of bbe Izuge IClingenberg elecbzric power 
station zzear Berlin. Tbe entire zzxzmber of bbe Journal 
is dex’-obed bo a description of bbe station, bbe object 
being, it is stated, to emphasise tbwp^ impoz-bance of bigb- 
olabss engineering work in tfze apb^^re of elcKStric power 

^ JSro. 3070, VoT... 1321 ; 


supply- Tbe power station is situatcsd on bbe Itxzm - 
melsburg lake on tbe oxztskizrts of Berlin and - covers ebn 
area of fifty acres. It bordeirs on tbe B-iver Spree,, 
from xvbicb even during a bob sxzzzzzzzer aznple ooblirzg 
w-aber can be obtained. Tbe tlzerznal efficiency of oon* 
densing turbines incz*eases wibb bbe degzee of • super- 
heating azzd in a less degree xvibb bbe pressure of tbe , 
steam. On blze other band, bbe dxzrabiliby of tbe 
znaberzals is afiected by very high tezzzperatures. '.A. 
tezzzperatuz'e of 400*^ O. (670*^ 1^*) bets been chosen at 
tbe turbine, bbe lenzi>erabxzz*e at bbe boiler outlet being 
410*^ O- Tbe pz'ossure in bbe boilei' is about f»00 lb, per 
sej- inch azzd in bbe bzzrbine about 4BO lb. By pre- 
heating bbe aix* before it enters tbe furnace, it is calcu- 
lated that an annual saving of about £10,000 per 
zzzaebirze is effected. Bulverised coal firing is adopted. 
-A.n inberesbirzg novelty is the drying of bbe coal by 
sbeaxn, each dryer being sizfiicionb foz* 2S bozzs of coal 
per bozir. Tlze pulverised coal is oozzveyexi by meazzs. 
of pipes bo bbe boiler - bouse, blze lozzgesb pipe being 
11£>0 feet. Bacb steam turbine has a capacity of 
S0,000 kiloivabts. Tbe electric enez'gy is generated 
at O kilovolts, is cozzvertod to 30 kilovolts and sxzpplied 
bo tbe networks of greab€.>r Berlin. A. sbrildzzg foabxzre 
of bbe station is a very lofty bizildizzg coizbaining bbe 
administration offices. It bzxs ten storeys, and ozz bbo 
top of tbe bxiilding az*e three large xraber bazzks capable 
of supplyizzg bbe station w^ibb xiraber. Izz tbis Izuildizzg 
are z^creabion roozzzs foz* bbe sbabiozz staff, a lecture ball, 
azzd a beleplzonc? ozeebange. 

Bv an Order of bbe Oomzzzibtee of Brivy Ooizzzcil, 
X^rof. Boberb IVfxzir, Sir J'oluz Herbert Barsozzs, azzd blze 
Bight Jhtozz. Sir Obarles Blzilips Tz^evelyaiz, .Barb., 
3VI.B-, bzzve been appoizitod membezTs of bbe IVledical 
Besearcb Oouncil into bbo x’-acancies causezl by bbe 
ret.iz*eizzezzb of Brof- Oeorges Oz’oyer, ISir Archibald 
Oazrod, and bbe B>igbb Hon. Williazn Oralzam, 2VI.B. 
Tbe new appoinbzrzenbs becozzze effective on Oct. 1. 

The one bxzndred and zzintb azznual session of bbe 
Swiss Society of Natural Sciences is being bold at 
Bausazzzze on Aug. 30 — Sept. 2- Tbe prograzzzme in- 
cludes general lect xzres by Brof. ES. Bossbard <Zxzz-icb> 
on blze past and fubxzre of bbe -wholesale cbezzzical indus- 
try j Brof. B. TezTzrzier (Baris) ozz recent impz'essiozzs of 
travel ; Brof. M. Askanaasy (Oeneva) on aolziovemezzbs 
and azzzzs in bbe study of bumouzns ; and BzrofI A* 
Beyxnond (Bausanne) on bbe occult sciences in 
antiquity, a zzzebbodological study- 

The Ooxznoil of bbe ISTabiozzzsd Institute of 
cultural Botany has axvarded the Snell ^meznozrial 
IMledal for bbe year 1927 bo Brof. Bazzl A, IMCuiphy; 
professor of plant pathology at IJniver«iby Oollege, 
ibzblin- Tbe medal is given arznzzally bo Txzaz*k enzincrtnb 
work in bbe spbezre of potato husbandry, and ft> has 
been awarded bo Brof- Mzzz*pby in recognition of hi® 
valuable conbributiozzs bo the study of ^ the virbs 
diseases of bbe potato. ■ 

We have received from 3^IessJrs. H. IC. X*€zwis zsbzd 
Oo., B.td-, of Oower Street and C3^iiver Blac>e« ^pond^n* 
IV-0. 1, a selection fronz the, 

^^orks** publishcMdi by them f also a pamphlet entitled 
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• oC I0lx*jnci ‘ fiilxi.oe . ilwa' 'fo^aaEJL«^«b’t.io^at,^ 

ix)LC»!l,m€5l^ X>^&i 3 ilioaut>icnnL o£ *»:3USbia.y wocrk« xta^«w3Lioatl 

»oiontii£lie irkrt>^ipemiy la>y well^lcnown. ; jft. l>oolc- 

<5Le>f>€U‘t;xxiuerit^« w-liiorJii iJci.c»lutcioiB mtxx jBikjgenatoy foar. lulaio 
j»'&cua<^«UE*cl ^mraordoeun. rnfxxA ooiaisiTacKntvfitl woarlcw ; 
.Wsnwal «. i^oosn-cl •)xeunL<^ l>ools: <lof>ciart>m.^xat>, -wliioJht 

of tilao Seur^oel; oollootlons in. C3-i70ctt> J&a-i'fcaiai. of 
.tir^CKi^^ipfcr’cfi 4Ei.Ti.cl x^sooxTt; 'wojplce ira xiredlioixi-o, enjjtrgfoiry , 
t>ocjibjriolo:g^» atXTd ^ottoi-aI »cioTioo, «oa.T*oo l:>oolcs %v1ioti rrotv 
io. ist>oo!lc l>oxTi^ a,dvox*-fcis«ci foir ’vsri-fcliiovil. olxcMr^cj. JF’i’nisdly ^ 
tiliCMro is fclno oiarout-lAt/iTi.^ litar^n-y, w-lxicsln oonL-fca.iix» «.l>OTT't> 
30,000 volvumos in. &1l lix'ChnolTos of Tnodioino etncl t>lTO 
Cklliocl scsionoos, blsi -woll fits lioolcs of f^oxxoirfitl scsion-fcifio 
OJT plxilosojpliici in-fcorost-, A.'t-f.etditocl t.o tilio lilarfita-y is et. 
xrofitci in fitnd WT-ifin^ room for fJbio oonvoaxionoo of 
so l>sor iliors . 

-A.:r*jc»x-aoj%.'r‘TO>i» fitro invit.ocl for tiro follo’wini^ o.I>f>oin-fc- 

monfs, on or laoforo -fcliio clcttos moixfioncMl : .A. forosfry 

insjxocstor, II>of>fitr tmont of I..«fiLncls and -A.|arrictnlt.nro, 

Irisli iSfatio ^TTlio feSoorot-ary, Oivil fc^iorvioo Oom- 

mission, 33 oj>lion'’« Oroon, X^xilalin <^Sc*>i>t.- ■4->- 

J\. fiill-timo loofnror cxnd clon^onsfra-t-or in anati-orny 
at t-lao X^nivorsi ty Oollo^o of f^<xntli XValo« and IVIon- 

nxoijitlisiiiro *X*lao TX-oja^^iKtrar, X'^ni vorwity O'ollo^o, Oardiff 

<i;io|r>t- T )- j\. lootnror in on^inc*orin^ scianoo for anto- 

mot*ilo c»n^ 5 inoor« at- tlio I*oly toofinics, XXofTont- fc^troot 

TJxo I>iroc^tor of TCdnc*ation, '’X’lxo r*oly tootmio, IXo^ont 

fXtrc^t, W’. 1 (SrJc^fit- *7 ). JKrx assistant lootxiror and 
domonstmtor in olocstrioal on^<inoox*in ja: in tlxo XJni v>''e>rsity 
of JSliofliold^ f-Ho Hoi^istrar, 'X^’Ho X'''nivrorwity, ^lioiHold 


X4r>* A jjf^^tlxolc^j^fitt and laotixrar in ^ aiiH ology in 

iblxo St, 0 -oorgfo*s lECosiiital IVKodioal Solrool ‘* 3 DJnto lOoan 

of tXko tModioal Solxool, St. O-oorgo’s 3Ef oa^iital. *^S. W. 1 
(l^ofst. 13>* A 3 profos«or of p»lxy«iologry in tlxo i^atna 
^M'odioal Oollogco — —Tlxo Soorotary to tlxo liHil^li Oom- 
miaaionor for fndia, donaral. X>oi>artTnont, 42 C3-rosvonor 
Oardona, S."W.l (Sojit. IO>- A jirofoasor of xnoolxanioal 
ani^inoorini^ in tlxo JSoni^al IGn^inoorinj^ Oollog:o, Silxjxnr 

Tlxo Soorotary to tlxo XXi^li Oonxrnissionor for Xndia, 

42 droavonor Oardona» S.W“.l <So^t- 10>. Tlxo 
jEtadoliffo Oroolcor Travollinj? Soliolarslxi j> in Domxato- 

iosy XTnivorsity Oollogo JEXosixital AXodioal Solxool 

Tlxo I>oan, Univorsity Oollog^c^ □EX.osp>ital IModioal 
Solxool, do'W'or Stroot, W-O. 1 (So{>t. 30 >, Tlxo William 
JTxxlixxa Idioklo Xi'ollowslxijx of tlxo XJxxivoraity of I-nnclon 

Tlxo .A.oaadomic! Itog^istrar, XTnivorsity of I..ondon^ 

Soxxtlx ICoTuain^rfcon, S.W^.T (Soi>t. 30 >. A jiornxanont 
ixliysioist to tlxo Oanoor Hosoaroli CTommifctoo of tlxo 

TLJnivorsity of Sydnoy Tlxo Ito^iatrar, 'X*lxo XTnivoraity 

of Sydnoy, Sydnoy, INT.S.'VIT. fiN'ov. IS). A^ iXrofoaaor 
of tx'ojxioal modioino at tlio Oaloixtta ScjIxooI of 'X'rojxical 

IVIodicsino and SXy^iono Tlxo Xliroc^tor, Solxool of 

Trojpicsal !MLoclic?ixxo and Hyg^iono, Oontral .A.von\xo, 
Caloxitta. A jxatlioloj^st and l>aotorioiog:ist xxndor tlxo 

l^onwin^Cton Hoar<l of Clxxar^^liarxs Tlxo XTlorfe to tlxo 

lioard, Oxiardiarxs* OfHoos, liMarloos Itoad, IConaixx^ton, 
W-S- Oiviliaxx odnoation ofTxoora in tlxo Hoyal Air 
IF’oroo IKcixxoational Sorvicso, jxroforalxly •w'itlx jxraotioal 

cinalifloations for toaoHiixiac oxx^inooring^ sxilxjoots ^Tlio 

SooTotary, Aix* Alinistry, CJSxvydyr Uoxxao, 'W’^lxitolxali, 
S.W.l. 


Our* Asti-onoxaoiical Coliimn, 


XV WAX' ISwoojvrisa or* maK StrAm-T<aTi:r ? Tlxis is tlxo 

titl«^ of an intorostiiX |5 artiolo l>y X*rof. XT- IST. JrXxxssoll 
in tjtxo ^ -mcreocx^x for A.xxf 5 xx«t. I*x'of . HxxssoH 

|>oiixts 0 X 1 1 tlxat, on tlxo old oonooixtion of Ixoxxndloss 
MX^»<50, l>y far tlxo larf^ox* fxortion of tlxo onori^y jxoxxrod 
fortJx from tlxo stars 'W'oixld soom to l>o dissixxatod in 
tlxo foi*n'i of ovor- vridoTxinf? and ov'-or-'W'oaleonini^ 'wavos- 
On tlxo ooxxfofxtion of x-o-ontrant sjxaoo, tlxo -vravos 
vi'r>uld, aftor rrxalcinj^ tlxo oiroxiit of sjxaoo, f?o ovor_ tlxo 
sanxo ^x'Oxwxd aj^aiix. Tlxo cxiiostion is oxcaminod 

wlxotixor tlxo vp-avo onorjgy, wlxiolni is nov' oonsidorod to 
oonxo frojm tlxo annilxilation of xnattor, may nossilxly 
1x0 Ixixilt ixi> XXX to xnattor a^fibin. It is slxow'n tlxat tlxxs 
ixxx^olvcxs somo diffxoixlt oonoo|xtions. Tlxo onorgify 
roc^xiirod to fox-xxx a Ixydrogfon atom woixld l>o sjxroad 
tlxroxipcli soxno 400 oxxlxio foot of syxfifcoo. A. roforonoo 
iw xxifitdo to X>r. lVfxllilcaxx*s sixgj^ostion tlxat tlxo oosxnio 
trtxys invostif^atod l>y Ixixn xosvxlt froxn tlxo xxnion of 
2B ixydxrogcon atoxns to forxn a silioon atoxn ? ** it is 

not oasy to soo Ixo-w tlxo 23 oloctrons and 23 jxrotox^ 
csaxx oil ^ot to tlxo saxno jxlaoo at tlxo saxno timo. 
Il^xit it xnixst l>o xroxnoxnl>ox'od tlxat IcnoAwlodgo of tlxo 
^t^^rnotxxro of tlxo atoxxx is oxxly a ciiaartor of a oontxary 
old, and it is to l>o Ixojpod tlxat tlxo fxxtxxro xxxay 
x'ovoal dtoluLtioxxs of tlxoso difUoxxlt Ixxxt fasoinatixx^ 
ixrolxloms. 


13ory»aLJBi Sn-aaMa mcBsAatraaBxx JTowAso^isrKswTTao.— 

ATol. fxart A* Of 1^0 of I.#oydon Olxsorvatory 

onn tains tlxo xxxoaatuocsHBi. of donlxlo stars xnado witlx tlxo 
risdrraotoxr and tHo Odnolx rofracj^r at 
tlxo XTnxon Ol!>a?Mrn<r«^toaw d^olxannoslxxxrig, Ixy :]d- 

V*tn Xyeax fcji® a»«»s 102 S-O amA a»a 8 .a. 

J rxo soarolx -wtus a systomatio ozxe, tlxo slcy sontn of 


systoxnatio ozxe, 

No. 3070 , i^l 


dool- — lO®* fcxoixxjac sxvojpt ovox-, and all stars oacaxxxinod 
do-wn to tlxo limitinjg xnagnlttxdo 3-0 of O.X*-I>- Tlxo 
rosnlt for tlxo rogrion at jxrosont csovorod slxo^ws tlxat 
ono star in lO is doxxlxlo xvitlxin Aitlcon’s lixxxit of 
distfifcxxoo, xvlxiclx is Ixotvroon xna^xxitxxdos O and 3- 

Tlxo jxo'W'or xxsod in s-wooxxinj? Vi^as 420, and tlxo oTosorvor 
notos tlxat Ixo was alxlo to dotoot tlxo dxxjxlioity of stars 
1.00 oloso to divido 'witlx tlxis jxowo r tlxo txlmrrod 

olxaractor of tlxo diffraotion inxa^o. Tlxo swoons worn 
xnado wxtlxoxxt rxx-ovions oonsxxltation of dontxlo-stcnr 
oatalo^n>^^» tlxat tlxo soetrolx is cjxxito xxnlxifiksod, l>xxt 

sonxo Icnowxx olxjocjts xni|^lxt l>o xnissod tlxxroxxg^lx Ixoin^ 
noar pxoriastron. Sovored oasos of wrron« idontifxoation 
in iXTOviovts oatalogxxos aro no tod, and it is sxxggostod 
tlxat in sxxolx ofibsos tlxo jarst to grivo tlxo rxg^lit idontifloa- 
tion IxfiLS tlxo olaixn to tlxo disocxvoxry. 

Tlxoro aro a lari^o xxxxmlxor of vory cxloso piairs in tlxo 
oataloi^xxo, and xxxfiMxy of tlxoso sro lilcoly to slxow^ 
orlxital motion witlxin a fowr yosrs. CJloso p^ebirs witlx 
ooual xna^nxtxxdos nood oontlnxxoxxs 'watolxing:^ otlxor-- 
wlso tlxoro is dangror of oonfxxsini^ tlxo c^nadrants. ft 
is statod tlxat X>ol>orolc and X>awrson Ixavo doxxo tlxii^ 
in tlxo oaso of y CSontanri, cbnd tlxat tlxo i^xoriod is oxxl^^ 
Ixalf tlxat *?ivon l>y lOawson. ^ 

A very intorostixxj^ txijxlo systoxn is O.X**X>- — 30®^ X3f 5 
tlxo widor pedr lias mo vod tlxrong:lx 1 1 sinoo its dlA* 
oovory l>y IBixmlxanx ; tlxo Ixri^lxtor star Ixas a olo ocw r 
ooxnjpanion, dii»oovorod "fcxy Ifa'wson, tlxo pxoriod of 
'wlxiolx is .statod to t>o loi^ tlxan ^vo yoars, wTxiclxi 
is (xx-olxalxls^ tlxo slxort^it of all yisnal^y disoovoxod 
Ixinarios. Tlxo jxrosont batalog^e oontaxns 1.41L ^aeos., 
tlxoxo Ixoin^ alxoxxt 3L 1 pairs on oaolx. . Tlxoy aro xnaanly 
Ixotwoon — 13^ and — SO**, l>xa.t tlxoro' aero sovoral out^ 
sicio tlxoso iixnits, Oastor twofns ixxolndbd. 
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IL-928...' 


R«;s«4Krteia I’fc«aaais. 


AiF^RxoA^f 3E3 ['ok: Oxjx.rrxjJBfcBi. ^I>x‘;. IEC«jriac]Lebrs.x:k. Irt«fc\:irman3Lrx 

13'uLl>lisl:»^e i». .Ajpr’4^a€Mr foar .Ttily &, oo3cat>jri1:a«xa.t^ioni ts-o ±Jt%e» 
m±.viciy of jix'-ixifxi-fcixrc* ^ooocxoarack.i<»» ira. foariaa of ancx. 

anebl^etiis of flikO (AixrisionL -of 'wojrite; «u»oojrdixjt;S fo »03C ixx 
flio oso of 'flio f&oo M.XX AfsTiGMaLicx xxxoi>]:a.o<f 13 of oolt,iv«.-|jioi:x. 
It> 'wcus fojc* lora^ liolcf 4>li£irt> f-lxo e»3colxisivc*» -uso of fxoo 
oolfxxT'o fey Avoxrrorx j>roof ’fcfeou'fc «.g:r-ioxxltixiro cvocl t>feo 

sof-felocf lifo 'W'OJPO t>feo irxvoxi.'fcioo. of ffeo ’W'oma.o, ^wl^o 
■fcfeoj^ofey ckcq|^uuz*ocl le»^£kl &n<f jsooietl o.£3oo]n.cl£Ln.oy » "w^feilo 
rocKtrL only -took in f/feo t^illinj^ of frfeo noil 'vviffe t>fee> 

int-j'odno'fcion of f>feo 5 >lon^fe- ISXo'w', feowovox*, &. fei^feox* 
form of feoo • onlii-nro is rooojgnisod in w-feiofe t>feo m.».n 
t>alcos ex parf. If is still assooiatod witfe matriar-ofey, 
feiat ojporatos ii’i tfeo larger faxnily- In Afrioa tfeoro 
aro t'W'o lar^o ^proiaj:>s of feoo oialtivators- Ono in tfeo 
Snclan, Oemtral f^ast Afrioa, and tfeo fei^felands of 
-A^n^ola# sfeo-ws men’s work to a jg^reator or less o:>ctent, 
xf^ritHhi intensive onltivation ; tfeo otfeer» mainly on tfeo 
'west ooast, witfe feranotios e:3ctonding to tfeo east ooast, 
in wfeiofe, 03coej>t for oleax-ing tfeo groxxnd, tliio w^ork is 
left exelnsi-vely to tfee -woxnon, and tfee onltivatioix is 
noxx -intensive. Ixx nearly all oases w-feere cnltivation 
is fey nxen and intensive, it is assooiated w’-itfe tfee older 
form of jxatriarofey, tfee older kinds of African grains 
are used, government is assooiated -vi-^itfe tfee owner- 
sfeip> of famxs, and infeeritance is tlie rigfet of tfee elder 
ferotfeers. Onltivation fey feotfe sexes, -witfe a jpre- 

f >onderance of xnale lafeonr, is ofearac-terised fey tfee 
act tfeat tfee xnen wfeo xnainly gx-ow grain still retain 
ixx tfeeir ]prooesses of feoe oviltnire xxxnofe of t fee older 
xroot oxxltxvation xnetfeods of tfee woxnen. Hxe rongfa 
-w-ork, digging, xnaking fee<ls and xnonnds, is tfee w^ork 
of tfee xnen ? weeding is done fey tfee xnen w-lxen tfee feoe 
is exol-usively tfee xnan’s tool. In sowing, tfee xnan 
xnakes tfee feole for tfee seed, tfee w-oxnan jpxxts it in, 
wfeile at fearvest tfeo men dig 'J‘I> tlxe roots, and tfee 
womexx. oarry or oart tfee oontx. JElaclx sex feas its 
s} 7 >ecial oro;p. * 11 x 0 evidence from Afxica tfens tends 
to ooxxJBlx-m tfee tfeeoxry tfeat tfee oxxltxxre of root orox>» 
associated witfe female lafeonr is tlie most anciexxt, 
and tfeat female lafeonr is associated -witfe xnatriarefey, 

Sx*A» -3B-cJix.rr O^AVKs ansr rrscc: IMLat.av I?xc3*5^xi^strxi.A- 

A. grave fenilt of grani-te slafes, 'witfe -wrfeiofe tfercse 
oamelian feeads -werex assooiated, -w’-as foxxnd in I*erak 
in fSOS- .A sxxfesec^xxent exaxnination fey IVtr. H. O, 
I%>ofeixxson j>rodxxced a cross -featefeed stone feark-olotfe 
feeater, soxne fragm.ents of feronase, ^pottery, and an iron 
tool- Tferee addi-tional graves of tfeis typ>e discovered 
at Snngkai in 102T feave feeexx excavated fey IMr- 
I- H- IsTl JSvaxxs, wrlxo pnfelisfees a rej^ort on tfeem in 
vol- 12, jpt- £5, of tfee c*/' JF'eicZ^srctectir 2%it<3U,cM/y 

J%dr^tcj9etr^n%st » In tfeeir essentials tfee graves are 
ooxnjxarafele to tfee dolmen, tfeongfe ontside tfeese cists 
tfee only megalitlxio nxonxxments discovered ixx tfee 
J^exxinsxxla are tfeose at I^engkalan ICemoas, IN’egri 
^emfellan- DNTo fenxxcxan remains feave feeen foxxnd, and 
it is xxot, tfeerefore, j;>ossifele to arrive at swtxy oon- 
olnsions as to tfee race fey w-feom tfeey -were oon- 
stimo-tod, exoex>t tfeat tfeey are tfee work of a race, 
I>oeM3ifely^ of tin-workers, w-feo occnjxied at least oaxrt of 
tfee jpe nin snla. ’□Tfee* graves aro of oonsiderafele sia&e, 
tferee metres in lexx^tfe or jnst xxnder, and as no granite 
ocenrs nearfey , tfe eir nse mnst feave involved oonsider- 
afele lafeonr. *rfee irorx tools -wfeiefe w-exe in -nse w-ere of 
a p»ecxdiar tyjpe, some feavir^g very sxnall sockets for tfee 
insexrtion of a feandle ixrx. tfee same plane as tfee felade. 
Stone qnoits, tfeoixgfe xxot fotvnd in tfee gra-ves, w^ere 
profeafely oontexnporaneons witfe . tfee oross-featofeed 
dotfe- feeater s. A nnmfeer <»£ ferofeae fenplements -were 

also f otmd. I*ottery was rongfe. in type and feand - 

made, :3l^attems w-ere rxot eoimnxon s . .fen% feotfe indde 

vaz^ iLSis^f ' 


and ont, tfee pottery was covered witfe Some glaaae*^ 
producing xnaterxal. On tfee autfeority of I>r- 

Z' -id.!..*-. 


IT. 


van Stein Oallerxfels, it is stated tfeat exsts and ^graves 
of . tfee dolnxen type are not xxncommon in JTava, e:3ic-, : 
-tending from tfee xxeolitfeio to tfee iron age,. 

TonAOoo SisroaKrrajs^cx Oa3BBA.!r ^BaxrrAxisr. — I^fee;;. 

sxnoking liafeits of tfee people of Ox^at Hrltain feave ^ 
nndergone corxsiderafele ofeanges d-nring tfee x>ast twro - 
deoa<les. according to a report of tfee Imperial !EJco^, 
norrxic Oommittee (INintfe Iteport, ITofeacco, Osmdi - 
3108. London r M.M. ^ Stxxtioxxery Offece). Tfeere- 
feas feeen a considerafele increase ixx tfee consnmption ^ 
of tofeacoo, 'wlxiolx Ixas risen from 2-4 Ife. per in 

1014 to 3-4 Ife- in 102’7. Tfee increased consxxxnptxon ' 
-vsronld ayxpear to fee dxxe to tfee ex-tension of tfee 
cigarette Ixafeit axxd to sxnoking on tfee pax*t of w-omen.,’'^ * 
Only in a few- coxxnti'ies is tfee average coxxsxxmption 
grea-ter tfean in Ox-eat IBritain <I8elgiuxn 0-0 Ife- a feead, 
U.S-A- 0-02 Ife., and Oermany 4 Ife.). Axxotfeer 
interesting fe^atxxre feas feeen tlxe ofeaxxge over froxxx 
pipes to cigarettes. In lOOT only 24 per oont of tfee 
tofeacco consumed in Hritain -was sxrxoked ijx tfee fox?m 
of cigarettes, feut fey 1024 tlxe percentage fead xlsorx 
to £>8. Tfeore feas feeen a marked increase in tfee 
demand for lExnpix-e tofeacco, axxd consideralxle ixn- 
provements ixx its quality feave feeen effected- In 
1024 tfee ISxxxpire supplied only 3*3 per ooxxt of tfee 
loaf -tofeacco ixnjxortod into Hritain, fexxt _fey 1 02*7 tfee 
figxxxre feed risen to 18-4 per cent- It is c^tixxxated 
tfeat 37 !>«>** coxxt of tfee pipe tolxacco coxxsxxxned in tfee 
United. ICxngdoxn consisted of ISnxpire leaf, fexxt tfeat 
only 1 per cent of cigarette tofeacco -was ISxnpire 
grown- Tfee greatest feeld for expansion in ISxnpire 
tofeacoo xnarketing is tfeerefore in cigaarette tofeaooos. 
It is essential, feo-wever, tfeat attexxtrdoxx slxould *fee 
paid to type and quality. I>istinoti ve types of tofeacco 

tend “ to retain tfeeir aroma even xxxxder xxxarked 
cfeanges of environxnent, and to tfeat exte^nt flavour 
xnay fee regarded as feeritafele, 2!^e vert feel ess, tfee 

soil and clixnatio peculiarities feave a gx-oat influexxco. 
Eiffox-ts sfeould fee made to adapt tfee flavour _of 
lElxnpire tofeaooos to tfee estafelisfeed -taste of tfee pxxfelio, 
and for tlxis purpose tfee Ooxnmittee rexsorrxjmends 
researefe into tfee natuxe of aroxna. 

IGjpk’.esot oy IlaoxTUK*!? tJX»oi:^x XElriEtxx Lxvre- — ~Tfee long- 
continued axxd disastrous drougfet experienced, fey 
central --western f^ueensland during tfee pe^t fexv yeax-s 
feas fead notafele repercxxssions upon feird-life. Ilxxrixxg 
tfee past tferee years tfee total rainfall feas feeen 17-^ 
inefees, -w^feox-eas a foxrty years’ average would Indicate 
4 feet. Ooxxsequently irxsects, seeds, and feorries feave 
feeen scarce, axxd feirds feave suffex^ed from lack of f ood- 
3oxxxe of tlxe x-esxxl-ts desoxifeed fey IF*. I*. Hexmey 

Afus., vol- O, pf>- 52, 1028> are unexpected - 
lF*or example, it -was disoovex^od tfeat all feirds c e a se d to 
nest s ** froxxx tfee middle of 3F*eferuary I©2J5 td tlxe 
latter part of JTxxne 102€K, a mat-fcer of nearly sevent<^n 
xnontfes, I sa-w afesolu-tely no evidence of anyl fexrd 
nesting. £}ven tfee Oorvidas, feirds tfeat^ one w-oulcl 
tfeixxk w-oxxld ratfeer revel in ixard times -witfe so ^^fnany 
dead anixxxals afeout, w-ere not nes ting s . ' feift . ' tfeat ^ 
perfeaps to tfeeir credit, indicating tfeat tfeey requix-c 
not carrion feut a variety of insCCn^ Ofe 

tfeeir nestlings,’* a suggestion -wfeiofe indicafesa »tlx*’*^ 
rexnarkafele uxstinot or foresight on tfee pssrt^ ^*m^**** 
crow^s. ^Following upon two Inefees .of rain »n aas.v 
1923, tfee autfeor no-ted afeou t a . dogen xxests; feelonginK 
to seven species of feirds* The felgfe,- fenchig <« f ** 
country added to the distrassi, -forr.'i-t prervonted tn - 



looicilxtsles* «K> t>liebt> ozx jraagupLy lF»o lcaAng»> 'fclxMie JSlaee )>iir<lei fchoies tvS^cMs^ oC JBiojmcso, «bn.<2 3txKKE«bt;x*«k» isAiimack 

'. 2&Arv'«> .Ixaexx «cxt>e»xxixkAt»e<].. aLlabe toiardl ]pof>icQa.i» 0 !n Iiaei wl-fcJi tJ:&c» Xn.ci:i4su3. £orxxi.s. Tlu© O^tliircKnLOjrxitijdlsei oj? 

-i^lxaB lt>e«»zx EPecrcouAly ci.£F«»o4>e<3l JCXOt> only t>y aot>ufiil do»t>lx8» »ro no1> inolndodl in 1>3xis wliilo oojrticiiixi. of t>i&o 

bixt: «klso l>y l^bo ckbsonoo of fkotemt^ifibl InroocLs. «4aill « TOfi € 3 .mwb oar Oooi<fomtyidL«ei liisbxro nlsrosuly l>ooxx 

A. asr^teW AdixrjiJBmsiM 3tC3eojao900X*£B -WitJhi t>3hio View Jl<rw«.. 

'Of o%M90z*vin4^ , micsxofiioopio o:r£r^mismct • r /• 

.Ooncii^ioosus ‘ ^kjpjparoatolniri.^ eter necurly ajs ;|pcMSK^i1^1o t^o t>laoi3r ^E2aPTP*B:oT ojr SoTLiJ^jgncrsEtio Ax3x:m> ovr <D<yrjcrxy<y:er 

/: ,«x**rtinr«i3l «r9unrot3i«3t.dULn^» Mr. X>. Soourfiolcl tlo- {xrooo»s of -fcro».ein|^ oo1>t>on. »oe<l8 witli »nli>limrio 

yi»je»^ » now 't-y^po of o^ooriorri xnio'roaoox>o JK. ooid. fox* tifaio ^purooso of cl.olin1>in|$ Ixeio involvoci 

' ": ^ 43'm::xo 102S>- A-fc t-lxo lo-wor ond of iil^xo nomfooar of qj^ucMstrloinus, inolodin^ f>lao offooti of i>l:xo 

fiOdy f-tioo of -felxio in£»'t.x*vunont> i« fit ■wauiior-t.i^lx'fc ockoin^* t>x*ofitt;moExt^ on. ^orKnincttiion ond ■tHo ot>orili£ 3 in^ offootvo 
' odnfw Btln ing a x‘i^lxi>>AYi.|^lod |^x*ism^ 'to^ "^wlxicl:!. xo Ati'bebolriod on t>l]io ooods. I^x*of. "V- if. ftlfitcliumAn ULndoi*l>ooic 
ofitsin^ Also oont^Axnixx^ a rxKlxt^-Axxiglod i>3risrri, t>o in-v'osf.lg^A'to tlxo t>TOAl>nxone for* t>lxo Oot^tion Oarowirxet 

And t>lxxs socOnd oasIxx^ sorvos cxs t^o OArarior* of tflxo OorporAtiion* fitnd Ixis rof>ort> is <** rooonts 

‘ lo’W- cxnd niodxnm-x><^''^’;<^>^* wAt>ox* immorsion ol>Jool.ixro« issno of t>lxo JBSimcP'ir& Ooi^oxx Cfr€ywi/t^ff jfi^v€&ULf <-vo^. 

' ,,. ornoloyod. *!nxo oomlalnAfioxxs of nriovoxnonf>» j>ossil>lo JSTo. 31. *l''Ixo j^c»x*m£nAt>inp[ po’W’or* Of s ood s soAlcod in 

wxfn tlxo tiwo o€ioin^s» f.oj;ifot>lTie*x*- 'witlx -fclxo xrAisxn^^ And ooncsont>rAt>od snloixxxrio Aoid fitnd in dilixtyo fitoid Ixas looon 

. low'orin^ of -tlxo •fcxx'lxo And t-lxo t.r*Ave>T-sos in f.A?ro diroofions oompfitrod -witlx -fnAt> of oontmls soAtciod in WAlior* oxxly^ 

in A IxoriaKonfAl^ plAno, onAtxlo t-lxo ol>joo-fci veins t>o Ixo And flxo rosnlfs fitx-o 1>fitsod on fclxo oXAzninAt^ion of 11,000 

f,xijmod xn Any dirootiion in t,ixo AcjxxA’rixxixx. IMr, iSooxxx-- so€>ds. AS'txtv -fcroAtnxon-fc for 20 to 30 xninxxtos in strong 

fiold ]point>s ont tJxo ]px'*ol:>Al>Io intorost of ol>»ojrvAtions Aoid, tlxoxro 'w^fits no oloAxr ovidonoo of dofxnito inorrojatso or* 

from ix^lo-w or f roxrx fno sido oxx orgrAxxisxxxs Aivlxiolx rxxAlco doorofitso in i^orxnixxAtlns ofifcj>etttit>y And no ovidonoo of 

xxso of tno «x.trfAoo film- Any injnrioxxs etotion. In tlxo oaso of l>otlx tlxo fitoid- 

BrmrrjcAEt^tismyxj^ C^aosol’jvoxc a.. Tlii.'^ fornawl tHo troAtod so€^s And tlxo oontx-ols, g^rminAtion was fits 

sxxl>ioc*t of tilt? l>roMidoir-tiAl Addross to flto CJxxolcott oonxjxloto Aftox* foxxr dAys as fitftor sire. Witlx AOxd 

IVl ioroMoo j>iG aI OloO vol. 1C», t>y ti-oAtmoxxt tlxoro was, Jxowovor, oArlior ^omxinAtion, 

I>r. W. *17. C^AlniAn. IIg xxi'^od tlxo AinAtoxar mioro- tlxo socond-dAy rosxxlts boin^g Ixiglxor After fitoid troAt- 

wf^oixist. to b<5 on tlxG wAtola for woll -slxrixni>s Axxd otlxx-»r mont. An oxcjxosxxro to strong etoid for so lon|^ A 

wxilxtorrAXioAxx or»xMt*3tooA. for t.lxo AxriAtetxx* wbo is jxoriod as six Ixonrs Ixfitd no injnrioxxs offoot on tbo 

Goritexxt to wAit l>vat is xd>lo to tAUo AdvAxxtA#aco of tlxo sAxnjalo tostod. And coxni>lote dolinting wfits Attetinod in 

t»t>j>c>j'txxxxity wlion it Ax-rivGs, inAA,^ obtAin rosnlts four boxxrw. Tbo motbod of wetting tbo soods 

x%-lxiolx tb*5 orctfGSMioxxAl workor si^bs for xxx vAxn- tltox-oxxgfbly witb woaIc fitcid Axxd tbon Allowing tboxn 

a^bo woIl*slxrxmj>s, Aorj/x^, soorn to bo oorxfixxod to drj’', tbns ooneontrAting tbo fitoid roxnAining on tbo 

tlao sontbe’^rn ootantios *->f iCngUmd, bxit tbo ooxnmon soods, w*xs foixxxd to bo xxrxsAtisf Aotory. i'bo soods 
sjxotjb^s, GUit4.i£t>^^ oociirs as fAx* xxortb fits woro xxot dobntod, bosidos snlforing a sorioxxs x^oduxotion 

I^ox-folU- It is xxoC oloAr l»ow xxx Any sjxocios of JSTi.j^lhar- »»» tlxoir gorminAting cAi>«toity. It soomod jxofiisiblo 

pw-s oootxx* in IKSnglA^xd, nor bAS tlxoir <iistx*ibxxtion boon tbAt if troAtxnont *witb strong Aoid IxAd Any dotri- 

c^xsotlv ct«o<fc>r t Axixod - iSTo s\xbtox*rAxxoAn isonod Ixets montAl ofEoct oix tbo viAbility of soods, it migbt bo dxro 

liitlaorto boon rooox*dod in ilxxglAxxd, bxit About two <>o ifi»o in tomf>or*Atxxro stssooxAtod witb tbo troAtmont* 

yoArs Ago Miss I..xxoas found ixi a woll At> itingwood, Tbo riso in temporAtnro wboxx tbo a^id oonxos in oontetot 

In tlio 3Sfow I^ox*ost, a blixxd isojxod, "witb tbo snxAll quAntity of WAtor ixx tlxo sood ooAt was, 

xx’lxiolx is Icxxovrxx froxxx sovorAl loOAlxtios on tbo Oontinont. bowovor, found to bo sbgbt. It is sxxggostod tbAt 

^ dxxring tbo nroooss of wAsbing, IooaI boAtixxg of in- 

I>1j:*tkaa. ^FfixoiMC rrxxic IRlAX-Ay Tisi^riisrsTjJiiA.- ^!H^lxos of dividuAl soods mAy ooour fits tbo rosult of ooxnbinAtion. 

tbo sub-ordor JSfomAtocsorA otbor tlxAxx mosquitoes bAvo wAtor witb Aoid Absorbod by tbo soods. 

Ixitlxorlio boon Alnxost ontiroly noglootod by oollootors 

ixx tbo IVfAlAy ToninsulA. In tbo •fox^rxicx/ o_f I.*>vx^30 ^xrxcnx^ ov •m®: Cl^A.nAr-AwOOS Xsx.a£TX>s. 

etted JIf -use-urxxs, vol. 14-, xxort 1, 11123, 3Mr. INuxnoroxxs oolloctioxxs Ixavo from timo to tixno boon 

I*'- W. lildw'Ards oon tributes a loxxgtixy nAjpor on tbo mfitdo of tbo Itxnd sbolls of tbo OcdApckgos IslAnds» 

JVlAlAycux JESTomAtocorA, -Abiob soxwos to givo An idoA of fiuxd a rooord of tboso w'fits givon by X>r. XIaII in bis 

soxxio of tbo gonox-A And spooxos tbAt ooour in tbAt fikdmirAblo pApor on “• InsulAr X^fixndsboll P'Axxnfiks ** 

r<*g*orx, Tbo xnAtorxAl -wbic^ bo stxxdiod bexd jrooontly <JRre>c- dondf. -AT’cwT- ^o«- 189C>, but tbo most 

bxitrxx cwquijrod by tbo IVIedAy fcStAtos lidusoxnxxs exnd -was oxtoxxsivo oollootion yot AppoArs to bAvo boon tbAt 

submitted by tlxo lAto I>irootor of tbAt ixxstitution. mfiMrio during tbo expedition sent out by tbo Oi^iifomiA 

lofikst bAlf tbo spooios of All tbo f Axxiiiios, otbor tbctxx A.ofixdomy of Soxoxxcos in 1 4106 — O. Owing to dolAy 

xTi<>sc|uitoos, Appofiur to bo xxow to soionoo. And woro in publioAtioxx somo preliminAry dosoriptioxxs of tbo 

Almost All oollootod by Mr. H. 3M, l^ondlobuxy, onto- now spooios woro issxxod by Or. lOfiLll in 13X7 <JPtu<s. 

xnologist on tlxo stAfx of tbo musouxxx. .Aumong tbo .dond. 3or. IV, vol- 2). Tbo coxnploto 

ftmgus gxiAts, or iMyootopbilidae, only a sizxglo species ropox*t, bowovor, by X>r. X>fikll And , H. Ocbsnnuor 

'vxAs previously recorded from tbis region, fixnd xn tbe <botb, aIcxs, no longer witb xxs) bAS now Appocurod 

pieserit pAper 63 fibre xecoirdoci, 46 of wbicb belong to And foxrms a most vAluAblo coxnmxxni.CAtion (JP^xiNO. 

tlxo sxibffibmily Soiisbrixxce^ wbiob is evidently strongly -docawf. /Sfex", , Ser, I"V, vol. 17^- Tbo Autbors 

rc*i>reasentecl. Tbo mosquitoes At’o tolerebly well give a summAry of tlxo enviroxxmentAl coxiditibns 

Kuowix And nxxxacxbor I3S spooios, ’wbiob is edmost tbo cbnd tbo bAbits of tbo lAnd sbolls, followed by a sebo^oexo 

sAmo totsl OS tbAt lE^ocordod froxxx tbo Xndictn Kmpxre of tbo groups or sections, soxxxe of tbexn now, of tbe 

wit lx Ooyloiii. Tbore ere, bowovor, vory ovidont Bulixnulx, «ts well fits a obeclc list fixnd InsxxlAr distri-^ 

‘litlorenoos in '^be jMelAywa. And TndiAn xnosqxxitoes, fibnd bution of aH tbe Icnown OedAp Ago s Ictnd sbells, totAllinigt 

1 € tixAn seventy pf tbe IMlAlAyfixn foxrms Ixavo been 73, in AlpbfibbetioAl order. Tbo romedndear of tbe 

luuxicl in tbe region., wborees ne««“ly «dl tbe pAper is devoted to tbe descriptions of 63 of tbose, 

Ktjowtx I^omoen nnxeqtidtoes Also oooxxr ixx MaIava- mostly belonging to tbo genus end ndne ^ 

i also AbxmdAntly ropro- of tbem now, wbilst tbo more bapppr^Ant am figmed 

«« iited, tbo in, tbo present coUecMon on goc^ pboto plAt^« Tbe w^W noto^ 

tuirig tbo total forms to 176- Jkm witb tbo wmtby oontributxob to fo*nm quostioKl. and ■ 

i*io>squit,oes, tbo foeb^Htt m mucb stronger ICitely Ibng tb rfs ns 4 n n sft bndor d. waA 

No, 'Ct'r V - ' 
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0«-OAJsrxo Oo2srssrrxarTT3ES35>JTr» o»* Oxx, £^xi.ajc«e:s ^»srx> lR.»s- 

T^A.rrTci:^ I?,ooxc:s. TJtic? l£k.t>e»f3t> 040*3Lt3ril>'ix.t>io*x t>o -felxi-s iJkx&TK%& 

ooaxiC 5 » froxxx Mis« JTo^TXJaio X-tivip^gpst-oaxi© of t>Jxc» X.Txxi- 
of Oolox-^adLo, ipixl^lislxoti Ixx vol- lO, IN'o- S, of 
t>l^o of ira.«tifo.tiioii. MTo** woi*lc oovors 

xxiior‘osooi>io«.l iia.vo»fi^«^t>ioi:xs jblxixX olTtOTO.xo«,l 03 k:j:>oi:; 1 
xxxexxte* aroixxfox-ooci "WtL±. 1 x f.>io oe^ixeil sko-fcolx of slxalo 
ixxci\astii*ial lxi»'fco3ry' a-rxci JSt r^snajocx^ of t-lxo x*oso*o-olxo» of 
diffororxti ixxt^&z'rxcutioxxcH wox-lcors. Tlxo jxlxotoxxxiox-o- 
£^eLolx 3 cutr&p Ixo-W'ovoi*,'* ’vox'y ^ood, a,rxd -fetio cix*»w'i»XiK» of 
^x*oorx :C<-ivox* »lxa.lo axxd JtCoxit.violcy oaxxrxol. o^jxioitxUy 
■tilxo Mp>ore«:xi?ixxm covorirxg irx t>lxo foiixxox*, a.T*o x’ojprodxxoocl 
irx ooloxxr cfcrxd a,i*o «.ooox*<iio^ly' xxxofijt- i*xst>nxot.i vo- Tfio 
x*08xxlt*» of f-liO worlc exiipixor-e t-lxo jKorxor*a.l tfxoox-y of 
oygyeuxlc oricrixx of oil slxsExless, difforiog »jxooificaHy irx f-lxo 
rxettoro of 'fclxo ori^iri.rt -1 ve>g€?-fc«fc>lo xxxa.ft:oj? oxit.ox»il><i»rl lo 
t>lxo Kodim.oxiLt.s, «.ri.d ixx tlxo sol>«oc3txxorxt> joxodifioa.tiorx» 
wlxiolx Boolx xxxa.t^t>e>r ln.ja« ixrxde»i*i 50 xxc>. Tlxo exxvix-orxnxoixti 
of «oooxxxuila.tiorx is jxiotxiirod «vs »waeoxxt>, xtxm-sIx, or 
lcb|£Oorx, ctrxd lt>«LOtox-ia.l «tot-ioTx is ixxdicxxi>eid l^y t>lxo j-xx-o- 
doxxxirxeuxxco of Inxxxxxio xxx«.t:e»ri«.l ixx xxiost of tr-iio tlxixx soo- 
t-ioxxs esxamirxod. iroi-tlxox', sjxocific tyfxos of ox*g«xrxxo oorx- 
stiifxxoxxtw 5 >x*ol>s.l 3 ly ooxxl-x*c>l t;.lxfc> xxtxt^xiro of flxo dist.xlla.tos 
fxxx'xxislxod Ixy vax-ioixs tyi><%s of oil slialo, lit>xxoo x-ooo^- 
xxitioix a.xxd diffox*oxxt>i a.tiiorx ot sxxolx ooxistiitixxorxt.s xxii^Jrxf 
Ixe. oxcT>«ote»d to forrxx tlxo Ixostv Ixasis of |xliilosoj|plxic?«.l 
olassifioafioxx of tlxoso xxyi'olxitxxrxxiTxoxxs rocslcs. *X‘>xis is, 
xjfcs a xxxtxftor of fa,C 5 f, so fM.r most cixxrrorjif jrosoa.rolxos 

cot, foot it is tfoo xxoxct stofx wfxiofo is fclxo most <ixflic?^Lxlt 
of all. It is xiot oxxoxxjaflx to arrive* at a olassidoatioxx 

•wixiclx, aftor all, is ixxojroly axx aid to dc'scsrijxtioxx ; 
Avlxat W€x woxxld liico to know is tfoo xxjtoolxaxxism of fcfoa 
ooxrxolessc olxan^?o wlxor^foy tlxo or^aixio ixiatte-r is ooxx- 
vortod into * korogoxx,’ oxaotl^' wliat ixrixioiijal faotors 
ooxxtrol tfoa dostiny of tfoat ‘ kox'opcx^xx * wli*».xx sxxfojtxs^d 
to dastx*xiotive» <listillatiorx, axxd yxi'esoisoly wliy xt xs tfoat 
<ixffore>rxt x**xn^e«s of ixx*od ixcts aro jxrodxxocxi not only 
aoooi'ding to tfoo variod sfoal<?*s nsesd fotat also ixx ra- 
^^ozxsa to diffax'ant ooxxditioxxs of distillatioxx. 

Txxb: a VA axATXOT^r ox*- 'I’xsaaxcs'x'ixx^x, a.oxstxs’X*- 

xsivx- ^TTfoa .Inly issoa of tlx© contains 

a oaner i>y IVIr. Itoss tJlxxtxix, of tfoo ISfax^al Itosaarcfo 
X-afocSratory of tfoo X^^rxitotl ^States, in wliicfo it is ir>oixxte»d 
oxxt tfoat tlx© jxrox>©x*tios of tfoo coxxdxxctixij? layox- of tfoo 
^t-xnospfoax-o ax*© not sxxcfo as to load to tlx© lax’ga ©loctrio 
oxxxrxrcnts origfinally sn^^ 5 astcd foy .Halfoxxr St<:?wart axxd 
xxtilisad foy Befoxastar axxd foy Ofoajrxnxan ixx tfooir oxcanxixxa- 
txoxxs of tfoo ox*ij^in of tfoo daily variation of torrowtr-ial 
macnotisnx. Mr. Oxxxxn sfoows tfoat at tlxo altittxdo of 
tfois oondxxotixx^ layor, wlioro tfoo froo patfos of tlio ions 
axxd olootx'ons aro lonf?* tfoo condxxotivity is anisotx-ofxic 
axxd is aioro ixx tfoo dirootioxx of tlio im^xx-ossod oloctrxc 
:fiold, and tfoo x-osnltixxg oxxrroxxts in tfoo dii-octioix of tfoo 
fxold aro small. Tfoo ioxxs axxd olocti-oxxs xnovo sjxirally 
.afooxxt tfoo linos of tfoo nxa^notic tiold and jxx'odxxoo a 
idiaxnaj^notic x-^ogion in tfoo foi^lxor atxxxosx>Hoi-o facing? 
tfoo sixrx, tfoo offoct of wfoiclx is sfoox\-'^n tc» foo of tlxo ordor 
of tfoo ofosorvod dixxrnal vax'iation. Tlxo somi-dixxmal 
and Ixxxxar variatioxxs axxd tfoo €'»>cistoixoo of distxxrfoc^l 
-days ax'o also oxcpiainod ixx a f^onoral way >> 3 ,^ tfoo now 
tfooox-y. 

HiSToa'V o®* a?**:®: I>visrA.ivxo- in conxxoxcioxx -witfo 

tfoo fiftiotfo annivorsaxry of tfoo wox-ld’s first tosts of tfoo 
-dynamo,” in terostixxc ronxixxisooxxcos ax*o civoxx in tfoo 
JTox-cmai oj tHe JPr€jxrCtcli.i^ for dxxTy foy c;. JP'. 

limsfo, tfoo invoxxtor of tfoo arcs li^fot dynaxxio, and JBIlilxxx 
Tfooxnson. lirnsfo rolatos foow foo fix*st tostod Ixis dynamo 
in a sawxnill , xxsinige a toaxn of IxOrsos to got tfoo roc^nix^od 
powor. Hci oxcoitod fois dynamo wifcfo a singio foattory,^ 
and foo x-olatos fois Joy ^fo^n tfoo nxaefoino stxddonly 
foogaxx to dovolop olootric powor and tfoo foorsos woro 
noarly forongfot to a stop- It is ixxtorosting to 
roxrnoxrxfoor tlxat ovon in tfooso days X>osofoanoI^s 
*** JNTatTxraX 36*foilosopfoy rogardod as a staand^M^ 
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axxtfoority oxx olootxrioity. In 1880 tfoo IBtmsfo systom 
of olootrxo ligfoting W'as o^Kyploitod in Oroat }3ri.taan and 
tforongfooxxt iHinropo, a faotox-y fooing oc^nippod in 
X,o-ndoxx- Tfoo xxxxxt of olootrxo oxxxrront was tfoon oalXod 
tfoo * wofoor.* It was xxot xxxxtll tfo.o Ixxtoxmational 
Oonforonoo in Taris in 1881 tfoat tfoo * axnporo * was 
offloially adoptod. Ixx tfoo oarly days, Kxrtxsfo nxado all 
tfoo rocfxxisito workixxg drawings foxxnsolf, and also all 
lx is spooial tosting applianoos. It vtras a * ono xnan * 
lafoox*atory- Ho wroto all Ixls o'wn patont spooidoatlons , 
and tostod and pox*sonally adjnstod all fois lamps and 
dynamos. ]E31ifoxi Tfooxxxson carraod oxxt tfoo tosts on, 
dynanxo xnatslxinos for tlxo ^ranklixx Institxxto ixx 18T8, , 
Tfoo lack of iixstxnxnxoxxts mado it nooossxxry to ixn- 
proviso all kinds of xnotfoods of making xxxoasxxxoxxionts, . 
IIo rolatos tfoat tlxo Ooxxxxnittoo of tfoo Boxxato ixx 1800 
'W'foiolx advisod tfoo ostafolisfoxxxc^xxt of tfoo Hnroaxx^ of 
Standax'ds at Wasfoington, took ixxto considoratioix 
papors foy I-.ox‘d IColvin and I?rof . Bn y dor ixx arriving at 
tfooxr docision. So far foxxck as 1881, ISlifoxx Tfooxxxson 
Ixad ofosorvod oxxrioxas Ixigfo f rocjxxonc^-^ plionoxxxoixa, and 
in 1888 1x0 coxxstrxxctod a Ixigfo frocjxxoncy altornator. 


Txxxc IPjExosmoxticscTisisi'r Oomixx cJOrriOT'X oxr Sxjrx^jp'ixpja. 

At a toxnporatxiro just foolow tfoo ignitioxx |xoxxxt, 

w'foiclx varios w“itfo ooxxditioxxs from 2 8/5*^ to tfoo 

oxcidatioxx of sxxlixfoxxr is accoxnpaxxiod foy a folxaislx- 
W'liito lxxnxiixosc!oxx<^o so loxxg as Ixesat is »xxf»pliocl- Tfoo 
x'oaction takixxg plxxco xxt tliis point foas fot**oxx iixvosti- 
gatx^d foy H- ICmol<^xis xvitlx a x'iow to soax'<?lx for 

xa-xx^*" oxcxdo of sxilplxxxr xnoro volxxtilo tfoaxx svtlpfoxxr^ 
dioxcido, axxd fois rcsxilts arc» gi von ixx tfoo eyoxx-rxxcr/ oj' 
tHc O/xcm-tcoZ for Jxaly. ^ Tlxo reaction prodxxcts 

w'oro condonsod foy cooling xvitfo lic 4 xxi<l air atxci tixon 
oxxrof xill^i*- fractioxxatod. JSTo ovidorxoo of tlx© fornxatioxx 
of sxxlpfoxxx* xnoixoxcido w'^as olxtaixxt^d, axxd it -was coxx- 
clxxdod. tfoat tfoo i*o»xotioxx during tfo€.> l>fo<>*<a>lx<>x^=^soont 
comfoxxstioxx of sxxlx->fonr is tfoo sxxxxio as tfoat ixx tfoo 
normal fiarxxo, Tfoo formatioxx of oacorxo in tfoo glow, 
reported fo^’" Uloclx, coxxld not foo dotoctod. '’jPlxt^ slow 
Ixxxxiinoxas o3*cidation of snlpfotxx' appears to l>o a gas 
x-oactioxx axxd is sorxsitix'^o to tfoo prosonco of snlpfoxrr 
<lio 9 ctdo axxd various orgaxxic vapotxrs. It is sxxgg€^t«»d 
tfoat ixxlxifoition of tfoo pfoospfoorc^scoxxco is tlxo cause 
of tfoo riso in tfoo igrxitioxx poixxt of wxxl|->four produced 
foy tfoo prosonco of tfooso sufostancos. 


Oata-X-vsis II V WAmcn. X>xiring tlxo couxr'so of an 

investigation of tfoo fl uorosctonco of m<xrcux*y vapour, 
w^foiefo is doscrifooxi in tfoo issue of tfoo J~*I»~il€>Q€>y.*ft‘i€*.€»Z 
for August (p- 27 1>, I*rof. It. AV. W’^ocad and 
Hr. Oaviola foavo fooon afolo to sfoow tfoo prociso xxart 
played foy water ixx a cfoonxical x*oactxoxx oatalysod foy 
xt- * Tfoo react! oxx ixx was tfoo pfootoofoomical 

formation of xrxoroux'y oxide froxxx its oloxrxorxts at loxx*^ 
pressure, under tfoo influonco of tfoo xxltra-violot Ixgfot 
iroxrrx a mox'xjury arc. In tfoo px^ewono© of a trace of 
water vapour, tfois proceed od xvitlx suofo rapidity tfoat 
it could xxrofoafoly foavo fooon xxsod to xnoawturo tlxo 
rate of evaporation of morcxxry froxxx a lic^^uid eurfac?©, 
foxxt w^foon water was afosent tlxo oicidatxon did not 
occur. ISTitrogon acted in tfoo same w-ay as water, foxit- 
xvas lc»ss ofHciont. Bixn ul taneoualy , water or nitrogexx 

was fouxxd to ofoango a large jrxumfoer of tfoe cxptioally 
oxccited xnercury atonxe from tfoe state into tHc 

motastafolo state, in wixiclx tfoey W'oxxld aocxlxnix- 

lato. Tfoe eonclusioxx reaofoed "waa tfoat for olddatioix 
to take place, tfoe mercury foad to foe eacoited to tlxi« 
particular xnetastafole level, and tfoat tfoe .«wtiergi^ 
tfoe xnetastafole atoxoaus W'as profoafoly tfoe real catalys*^** 
of tfoe x-csaction. Tfoe xnetfood usecC foy tfoe a»xtfoox*» 
detect tlxe prexeenoe of mercury atoms in tfoeir vari*.>n=^ 
states -was ofoaracteiristioally neat, oonsistnxg in ^xxi 
interferoxnetrio eacanrxination of tfoe anprapriate Ixnoo 
from a nxercury arc for reversal of tJtiyslr 'cores alt^^r 
passage tforougix tfoe reaction yeseel. 
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X^&aacbx-olri. X^A.l>oj?«bt>oar3r . 
d^flnii^er im trlxo ci€9V'<eloj>*Y».€>r»e of ■tiiml:*^'** i30x>^o»f-i- 

f ;a.t>ioos ^ -oncio** t>bei Oe;««,irt:TOG»t> of Soioiit>iflo euri.cl 
xiciX2at:>x*iaJ IPtoaocuroH* JProxniooal \r CM:srsoam.rxxocia.t>ocl 

jpremi«c-s a.ti ±,lx*^ J?toya.l A.irojratft> E«tia.fc>- 
liafmxoont*, ^ 3E*%a.ml>o*'Oix|^li, ‘trluo X^«toox>ett:ox->r i« ixow in. 
foil %vox*lcingc o^clor* in a.^mirau’Hly oq-ul^pod et.n<l woll 
i»itiit.4».f>od l> oiI<ling« •*,*» ^ IPyinooa 3^i»ijl>or*o\a^lii» JFI’iaoI^.s. 
A. 3plriOt^^jrr‘a.j.>l^ of fl-io f-in^bor moolxAnioa liali i« j'ojpro- 
cltxood in 1. 'wlriicli^ ^ix^ea an icloa of t/lio icinio of 

or2|txix>^>^^3^i> insfalJoti. in oxio of fluo l:>uil<lin^s. 

JRajrfcionlarly cinrinia: flxo "W'ar. and following on flio 
doma^xxcla of airoi'aff mannfaotmo. ilxo doairfclx of 
aciion-tifio Icxiowlodgo of t>ixxil30*7s wafH voi-y manifost. 
Valnal>lo infoi'miation w-an ofet^ainod l>y fixo JMTafox'iala 
JSoofion, mxdox' T*x-of. ♦Tonlcin, of llxo TToc-lxxxical l^oj^art- 
xnon-b of -tlxo Airoaraffc X^roclxiof ion 
A.>ox>ar't>nxont: of flxo iVlirxiati'^r of 

IVrnnit.iorxa. 'I’^lxo tl^r-oat. of a wor-ltl 
t.iixxi>OTr «laoi*iago af f ox- trlxo W’'axT c<aJlo< 1 
for »tx*g>t^nt> acfioix, xxof otx 1>’ t^o ixi- 
oroaMO »iif>2.TklioiH >>>' frowlx j^laxxt ixxgM.. 
ixxxt: al‘-»o to |>r*OTxxot:o tlio ntnxot^t 
x-oi I notion <*f a'\’'t>x<lal*lo waistc- ixi tlxo 
to ’wlxiolx timi>ox- i« jxxxt- It iM 
xvxllx tlxo j^ooonti ol>jootivo Hxat 
tKo JF'oroMt l^x-oclixc-ts Ko'^oax-olx 
l-.alxox-atory xxmnxl^' c-onc-ox-m-d. 

l^^ox- tlio l^a>>ox-at<>ir>' to fxmot xoix 
ofTo<*t xx-ol^-, tl*o i>rol>loni liafs to fc>*» 
a-itti<lioci xnt t'lifrii vol^v froxn txian>' 
a-sj-xt'c-ti-t— i>at lx<'>log.v', tinxVxoi- i>lxy- 
i^ioM. 'Wood c*liox»»*>i%tx-v', -w-ooxi toonixo- 
lofev , »mrxg, tixni'xor m**c-lxaxxio*^, 

’\vt*od |>roMorx-at xor>, wood w ox-lciixg 

and arx-axxgonxoxxta xxxado for 

l>nxxging tixo x*ortxxlt« lionxo to tlio 
ti‘-»ixxg xxx<f natrioa and for onoonraging 
tliojrtt* gonox-*«.i a^>}>lioation. In x*. 
wcsnvjjo, tlxo «\iooo»»f nl xnooling at tHo 
I .-ixlairator^- on d 3 1 xna>' l>o 

m'x'gardod aa an ixnixortant |>io«.-o 
ot * ntiliaation worlc,’ »inc€> tlxo 
visitors -woi-o gix^'oxx opn>ort oxxitiow 
f v'-xwiting tlxo -variona la1>oratorioa, 

»id tlxo oloar x^laoarding and 
nl>ollin^ of tlio 03clxil>ita otxal>locl tlxoxxx tr> gaixx fair 
n»]|'>rt'-»aioxx>« of flxo gc^xxorcd orgaxxiaxxt ioxx. azx<l of tfio 
n>/ost&gat ioxxa Ln |>jrogroM«- 

IVIontioxx Ixaa alx-oad^ l><f'Oxx mxalo of tlxx^ varioxxa 
<^<*tioxi» in •wHxolx tlxo jprogranxxxxo of tlio l^al:>orator>’'’« 
vxu'Ac xxatnrallv- faila.. ''Plxo gx'noral rx^-waarolrx 'a'^oric 
-ovons t>xo wtxxcly of dooa^'" oaxxaoci fxxxxgi an<l xxttaofcca 

»> ixxMoota ; tixo anal>^iM of wood axxd it» dori'v’-xxtivoa , 
<lno to aoaaonixxg* 'a-ood jirosorvatioxx, oto. 5 
Ixo scant ixiati on of tfxo rolai ioniit of 'wator an <1 Ixcsat 

o a*oo<l. 'Tlxon ooxno j>rol:>lonx» jai\xc*li, tlxo l>a»io 

>rinoif>lo« of a^^-aaoning ; t>lxo ovolntion of ajxjprxsifT^riato 
‘^^'<"^^*»'nioal toata axxd tJfcxo ixxtori>rot^at ioxx of t!Ho ro«x 
xvtxMoxttio txroatrnonta agaixxat ; w-ltioft aro 

lij ^ , 


«jpooifio linojs of invoatigafeion, and a doacrij-ition of 
catoxno of tl^sm nxa^.^ l>o of intoi-ost. 

.i^n o:aK:axnixxat>ion Ixaa 1t>oon xnado of t*lxo dooa>i- 
oocmxTC-ing in 3itlka SrfMrnoo timfoor. SSo'voral -a^ood- 
do«t>roying ftxngi Ixavo l>oon ietolatod, axxct. tlxo f^rincri j>al 
ono roap^OTxailslo for moat of tlxo dooav Ixaa l>ooxx 
idontifiod as jsesrfnf'/^. 'X'ltis fnngvijs Ixas l>ooxx 

grown, in j>nro oxxltxxro and its lifo Ixistory- stxidxod. 
TJxo xnotlxod of attaolc on timlxor and. tlxo clxaraotor 
of rot nrodxxood liavo l>oon oax-of oltisoirvod- A. 

fnll stndy of tlio j>lx>^siolog>r of tlxo fnxxgns, inolnding 
tlxo 'wator xreilationslxix-t»» is ^rooooding j ixx addition, 
it is j>ro£xo«od to dotormino tlxo o:^octs of tlxo fuxsgns 
on tlxo nxoolxanioal stroixgtlx of tlxo w^ood aftor vax-yixxg 
intorvals of time. 

.Anotlxox* intox:‘ 0 »ting and imj^ortant jxrolxloxn vx-lxiolx 
Ixas . boon attaolcod rolatos to fnx-nitnx-o - dostx-oying 
ixxsoots^ notabl^r be^otlos. .^n inx’^ostigatioxx 



ttc'c-lxanioal tosta axxd tno ixxtorjxrotat ioxx of tlxo rosvxlts ? 
tntxsootio txroatrnonts agaixxst <looa>»'^ ; w-ltiolx ai-o 
^tit>si<liar>r to fxxll scralo ’worlc. oxx IcxJn dosign, strongtlx 
-ont^xarisons* and wood ^rosorvation« Ixx oortain of 
sx^otions tlxo X^aboratorxr arorlcs in csloso assooia-' 


sx^otfions tbo JUal^oratorv' worlcs in csloso assooia- 
^loxx a*itH tlxo JP^orostry Ooxtxmiasion, tbo Ixxxi:>«>rial 
t or^try-^ Xnstitnto at Oacfofdr ati-d witix rooognisod 
iptartiotiiaatr atxbjaota at tlxo In\j>orial 
L ^oiadcjo avtd 3?«Hqli3tnolog>^, X.'ni varsity of 

•^t. Androwa, Xmr»wkm^ Xrxat^tixta^ 

l»aa a%i!»4u^y rriacfa oja a ntwcnbor of 

KTo. v<Mu. »aas3'‘ 


yxo- t- naitMer 2Mt«^luxxtlc» lYctll JF'orewt I^roclitctta Xt<>ci<>ArcXx XneXlttxtK^, Prlnoett R4st>oroti(xtt. 

Ixas booxx xnado into tlxo lossos oaxxsod by tboso bootlos 
on timbor in storo, Tflxo a^orlc bas r-oaolxod a stago 
at w-biob ^raotioal xnotlxods oan bo givoxx for riddixxg 
tbo tixxxbor of tbis |xost by a stoarn storilisation txroat- 
xxxont ixx tbo i<iln. It bas^boon sbovrn tbat stox-ilisatioxx 
is offctotod -wboxx tbo timbor is maixxtaixxod in tlxo biln 
fox- 1 ^ to 3 boxxx-s at axx o vorall tomjxoratxxx:*o of 1 30** JP'- 
axxd bxxnxidity lOO Ftox- oont- -A.jxj>areintly tboxro oxcista 
a dofxxxito rolationsbiji bot'woon tbo dianxotor of tbo 
|xoros of a vrood and its snsoofxtibijtity to ' 

xxxfostatioxx ; wbon tbo diaxnotor of tbo -v^ossols of a 
w’-ood aro loss tban tbat of tbo X^di^uf ogg,. it is not <• 
attaolcod by tbis ixxwoot, *I*bo xnoistxxro ooxxtont , of ' 
tlxo wood is .also a dotorxxrxining faotor* and rosnlts 
to dato indioato tbat infers tatiorx doos ' not , CMaottr 
wboxx tbo moist \xro oontoxxt falls bolow 3 .por Cisont* ,. 
/Tbo oxcjporinxonts aro boing .ooxxtintiod , ox?dewr to • 
asoortain wbotbor lowor oonditions of toinpieo^atn-ro 
axxd bnmidity, obmbinod witb longor pjoribds of , tatroat-f 
xnont in Storxlislxig |d|ns» oanbot bo tiaisdl tb bill 
' in , all its ' stajawr--’ ' ^'^bo". xxobet^ ptbblonx' -is tO' sbatkro' 
ixnmunity for tbo tixnbor frozn fxxrtbov attaolc. Any 
.motbod^ to bo jpraotioablo* nxnst not «^poil tbb oolomr 
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of IJxo ■fciixitooj:', ixxiasst; b© cixoefcjp ctrxci 

1*1*0 iinxixxtxi’^' worlc on. -tlxis £[i.sx^c»ot> of ±*1x0 invost-igri^t^ion 
is ill ixsuncl-. 

All £i,llioci ‘ I>roj©ot> * is oonoomod witb. t>lio losses 
ofciiisotl by -Anobii^ beetles on -trimber in bnilciinj^ «.ndl 
in fvjLmitixre. Two insects a^e bein^^ sjiecsialTy in- 

vestij^atedl 3p%trhct€Mt.^*'rn- (Ooxacimon JH'ixrnitnre 

>>oetlo) and JCc&tohd^'u/m^ rvtfo-viZS^a^tirri, (X>eatb AVatcb 
beetle), I>©tailed stixdies of tbo biolopjy of botb 
ins*>ets ax*© iix r>x*of^©ss,^ and tbe mode of egf5-layin;g 
and tlie rate of dev'eloxxinent of tlio larv'ce aro beinf^ 
deterxxiined. T-^ater it is jirojxosed to study tb«> effect 
of vo^'yiriK temneratm-es and lixixniilities on tlie longtJi 
of tlie life-oyclo of botli sfxeoios, and to ascertain 
■wbetber ipreferences are exbibitcd by tbc insi^cts 
for different sjriecios of tirnbei's. Tt may be, also, 
tbat tbere exists some I't^lationsliijx lietwoen ftingc^-l 
infection of timber and iiro^^csss of Anobiid att-aisU., 

Standard tests ax*e being dc^veloj^ied of antise^xtics 
for use in x^'ood jxroser\'ation g^^nerally and in |^>a-i‘ti- 
tmlar for jireservation against insirot anti fimgal 
attaolt. Timbex’S ti-t^xited xv'itlx "v'ax'ions tMXtisc*£>tics 
at. different concenti*atioris are bx^ing isxfiosod, aixcl 
i-ecoi'ds of rosnlts will l>e U*^f>t OA,*er loixg jx^riods. 

JVlicroscojiic exaixiina t ioTx is beixxg inacie system- 
atic -ally of 'v\'ood strxKdnre, JV 1 ixeli worlc is beixxg 
cari-ied ont oix tlxti^ striictnro an<l identificatiozx of 
Jb^ritislx bal'd woods. Tlxe A/ariation in structure of 
borne -grown timbers is being studied as a necessary 
jireliminary in forest jjroducts researclx jiroblems, 
Wtix'lc bas boon liegun oix elm, tislx, aritl oalc. 

Anotber main line of exixerinxeixtal ixxA^estigaxtion 
coixcerns tbe factors ixxfluenciTig axicl controllixig tlie 
movement of moistiii'e and boat in timber, witli 
sixecial rx-sference to tlK^ir beai*ing on timber seasoniixg. 
Several metbods of determining beat movenxi^nt 
liave lieen tested, and attention is at firxssent being 
directed to tbernxal dilftxsivity as distinct fi'oiri 
coxiducti vity. As a result of tlie €.xj>ei*iments carried 
out to date, considex'alile information lias been ob- 
tained as to tbe rdles tbat texnjierature, vajxour 
pressure, and rate of aii' circulation |xlay in influencing 
tbe moistux*e movement in wood and in its drying. 
Two ‘ Teebnioal l^apers * on tlxe subject bave been 
publisbod. Tbe original intention -was to proceed 
to €>stimaf e tlie effect of sucli factors as structme and 
density, in ox'der to assx^ss tbe seasoxxing qualities of 
different species of Avood axt<l to obtain data for 
optimum sx^asonixxg conditions, l?teoent exx>erience 
is sboAving, bowever, tbat tbe px'oblems of case- 
bardenixig, slirinkage, and collafise witlx related 
wai'pirxg are of greater importance tlxan Avas at first 
x*ealised. ^Experiments are also ixx progress to deter- 
xxiino tbe degree of bygroscopicity of diff extent- timber, 
Avitb tbe vioAV of ascei'taixxirig xneaixs of reducing tbe 
troubl€?!S arising tberefrom. 

An incidental pi'oblem is tbe detoxrmination of tbe 
most sxxi table moisture content for timber to be used 
in tbe manufactui'e*- of A’^arious binds of furniture 
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and -in decorative Avorb. Seasonal vaidations of 
moistixire content ixx timber are under close obsex*vatioxx, 
Tbe twisting of tbe xxxeobanioal and physical px*o - 
perties of timbers naturally oocxxpies an important 
part of tbe worbing programme of tbe Il*aboratory. 
^Mention xnay specially be xxxade of tests of Bxnall clear 
specimens designed to give a xxxeasure of tbe ixxberont 
fibre strength of tbe species and to provide a basis 
for comjiarixxg oixe species with ano'Wxer, for deter- 
Tnixxing tbo ixxfixienoe of defc^cts in largex* samples, and 
fox* computing tiic effect of rate of gx*OAvtb, density, 
and moisture content. Eourteeix oonsignmexxts of 
borne -grown timbx^r have been collected, nine of wbieix 
liav«>> been tested in tlxe green condition, axxcl four, aix* 
dry. IVIore than IS.OOO tests have bee>n made. 

Tests liaA’^e been maxie of tbe seasoning axxil 
mecbanical |xrojxc?x’ties of timber used, ox* |>roposed fox* 
use, as pit pi'ops ; it lias beexi slioAA’^n g*,'xiex*ally tbat 
liome-grow''n sjiecics bear favourable compai^ison for 
tlio j>urpose to ixxxjiorled timbers. jVloelxanical t>estw 
litXA'e also been made of plywoods. In coxxnexion 
•witlx te^sts on stx'ixctux'al timbe^rs, jir'c^liminary data 
aro beixxg obtained for bt^anxs aixd joists ; it is hoped 
ixx dvK' coxxi'se to ex'olve tixliles fox* strixctural gx'acling, 
etc., Av'hicb will be of great xxtility ixj s£>ecitxc*xtions 
ft>x' biiiltlirxg wox*b. 

Investigations are l>eing made into tlit* bilix 
seasoixing pi*of lox'tic^s of tlic coxnxrxoiK^r commei-cial 
timbcT*s. Those into C’orsican j»ine ai*t' com£>letecI ; 
those into oab, bet^*h, xxxid €,*oxxxmon ohxi art^ j>x'oeeexl- 
iixg. I*arallel mechanical tests aro also being xricx<le 
oil biln -soast>nc'd material as r*ompar<^d witli control 
saTn£>les. 

l>xxta I'elatmg to heat Cjuantities and air <riT'oulatix>ix 
figtxres aro being c*ollectod wlioii<''A'<»r possil>lc*, and 
oliservations are being nitule on tht» l>elxaA’'ionr of thx> 
existixxg bilris, witli a V'iew to the const met ion of a 
sfxecial biin foi* tli«* stxidy of faotox's infl ui^iicixxg bihx 
design. A model ex p<:*ri mental chain bc>i’ is ixx opxsra- 
tion. A i*ex>oi*t lias alx'oady boorx issixc^d regax’ding 
the easeritial £:>ritxciples of biirx seasoning of tinxbor. 

An iixtt>x*est.ixxg ixiA’est igation has boexx carx’iotl out 
on the briquettirlg of cliarcoal inanxxfa.otux*«’d in 
jxortable aixd serni- portable bilxxs, witlx tlxe object of 
enablixxg tlxe more profitable xxtilisa.tioxx of wastft 
timber ixx fa€^tor*it^>s, etc- EolloAvitxg the prod notion of 
satisfactox-y cliarcoal ixx the pox*table bilxxs 0|>erate<l 
at tlie laboratory , arrangements hav*«’> beoix xxxade for 
Ixriquetting trials on a conxnxereial sctxle. 

Tlxe above notes will serve to iixdicate the scope of 
the gexieral prograxxxnxe of worb of the Eorc^^st I*ro- 
dnets Itesearoh laboratory. Tt should, however, be 
empliasised again that the soientitio aixd teclrmical 
worb of tlxe b.aboi*atory is beixxg lixxbed as closely as 
possible witlx praotioe, and that oontixxuous efforts 
aro made not only to spread information as it becomes 
available, but also to arouse and maintain the active 
interest of the industry in xxew ideas and new operative 
ixxethods fox* t.h€> ecoxnimical utilisation of tii'xiber. 


Tbe Scott P^olar ReseaLx-cb Instituite.^ 

Ey Hr. JH It. Mix^x.. 


■yiST welcomiixg visitors frotin all the countries repre- 
sented at the Oongrx^ss tx> tli*^ temporax'y prexn ises 
of tlie Tolax* Institute at J.*ensficlcl iloxise,' the coxn- 
mittee of management ti'iists thext tli €5 ex:treTne youth 
of tlie Institute Avill be held t<.> excuse the greatt»i* 
prominence givcm to hopes for the future rather than 
to memories of the past . 

The Scott Tolai* I-tx»searcb Institute is neither a 


» Sulrmta-nce of tx(iar«'«ir r«.t ii x«*«eptlon**rafiveii l>y tlie Scott **olfir 
RencarcU Ixi»tltxit« of tlic tTxxlveXwtty of ('^iKnlOrKtae to xyicixibex-s of tlio 
Xtitema.tiona.1 Oooaor^ipljlcal Oongrres^ on -fuiy S41. 
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teaoliing body xiox* a society seebixig a xxxnneroxis 
rnembembip. Its aixns axe to encoxirage polai*^ 
rovsxaarcb by supplying infornxatioxx and advice, to 
intending excplorers, affording opportunities for study 
and. assisting in tbe organisation of excpeditions> and 
for this purpose to conoenlSrate in. one place ^ all 
existing bnowledi^e of tbe polar regions and subject 
it to expert criticism and cataloguing ; above all. tf* 
rnaiixtaixx coxxxmunication with all polar explororn- 
i rives tigators, and students without any a'estriotion_*'>j' 
qualification, v/ 
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Xt- tfO ojp xi® tiH-o j^^iriod of £»olakir 

*»^«rfcyx^oam. fit^oxald 1b>e^K3L oloaeiod Xoj:!^ «9b^o, euad 

4>l:xa.t> ^ €»t;c»xaLd slxoxdd l>o x^bcMdlo t>ix^ «fef>£n;utNdl. 

^I^J prt^ im^rxxxe^xx t- of t>lio ^i-o«fct>*aio«ai of o:x:£>loi:^irf3 tvlno 

j;rt.ja^g(xxit.x.xdo of 'fl:io i9xxffox*io^0 fluoy oodtxirod. Xt> soojcrrod 
fio XUS ox^oirioixoo ariro»dy' sxxffiood fo xxxdiockt^o 

o-eur-r-y 10^5 oxx x-o«ocMtfolx in -fclxo jxoleur x-o^iooei 
oo*if».|f>a,x**».-ti’v"ol 3 r lit:>t>1o r-iftlc «tixd 3c>sr«W3fri oa.lly rxo 
0pLCtox^ux^ if only ii> xw^oi'o j>oisJ 3 il:>lo t-o oolloolb sxxoii 
OX|>oi*ioxio<^ «,n<l sixil^Jootr it> fvo orifioetl «iiicxly«iis fiurid t-o 
jacliow lioxv it, ootild h>o eb^}>liod j>ra.o-tic!jally. JVXaxxy of 
xis imd doj^Jor-ocl fJtio )ji».jp]Kei,Keurd rriCLxiOijg;:orrLont:< of 
suooo^siy'o i->x>l*i,x‘ o>cj>ociitioi:iM ».rxd t>H.o «k 1 b»£ 3 toixoo of ooix- 

«3ti>oclit-iori tooioj^ oarocfctod 
unfioito l€xl>oi.ii** cstir’i-icx.J out. a,ti tacj*o»t> O3cr>oxi«o, 
«Mxd etllo'W'oci to jxiolt ja,wcty. 

rrixo ojpoojrfcxixxity of r-omodyiii^ tlii £9 xtzif ox*txuiCbto 
wta^to of tJxiiXf 5 « o.i*o»o out of tlio tireb^ody of Soott*« 
.l4X&t -Aot«xi‘otio «2»c|xo<Jli tioii, 'Iflio «ciootifio »t£df w'ixioli 
on tile‘s ^^rrcL Ixud u. oolxosiori leboldxx^ in 

o:3<;|r»odifci<>iis. Oouiiing -wlxoii it did, tiio £i;(>j>o€Xl 
of Soott i=5 j^t I'Li-jg^lo to roewoli tlxo jiolo, amd liis iioroio jpoi*- 
«i«toiioo_to tlxcis Olid in Iiim fipjlit cx^diiiist tlio mio^ceuxijploxl 
diflficjiilt of tf»o >>a.<'rVc, vi.’-or-o ir'jrc'sistifalx^, axnd a. 

^I'otit vt'ixvo of fioi*o-w t>i'fHlii|^> n, x’^oi'y laur^^o ftind 

to fii'ov'iclo foi- ax w^>i*tli\- moinoi'iiil of tljoso ■vi^’fio foil 
mid foi' t lio n<'od« of tli^^ir dojiondoriti^. Tluo oixiof 
momoriftiJ tlic* nj,? iiF> amd r3vtl>lioixt ion of tlio 

woiontifio I'ar^fs^n 1 1 !>-i of tlic- <'-3c^oditiori, axnd v^^lion tfaia-s. 'wai,« 
ocimnloto t lio C 'omniit too, o<>mi>o«o<l of 1 lio jii*os^idont 
tno SSooiotx", t Hcf Ion t *.>f tlio I-^oyaxl 

C-i 00 ^ 1*11 j;>la.ioaxi SSooioty, imd tlio Alaax'oi* of X-«ondon, 

found tlaoT.n.««^lx'C'!-i in j>o««<.«s&ioii <.>f ‘ l.>a.a,laxiacjJO of 

X: 12,000. Afi'. X^i-iortt lo>y aixid iVl i*. l^oOon I lairrt , of tlio 

aiaid^ W^oixl ia* , of t Ho c*<- , axil >-»ottlo<l 

in <- ’aim j>oi*««.itido<l tHt» naomoi'iail oonnriittc^o 

to <l<-*v<>to tiiirt to tl'jo oj-tttit>lisslm loni of t Ha*' tr^ioott 

l^olaxi* T-towoiirol i I iiMt. j t n1 «>, wliioH c'fa.nia- into a‘'>c t on co 
irr 1020, tliC"* XJnivoi-»ity of 1 ’a.mHria ' i iTidaM.-tai.lcin{? to 
aid minifsta?'!*^ tlio fiiaulM, of w^^Hioli iiOOOO vvax« a'tir-fncbi-lcoal 
aiA5 ii Hnilciin.^ fund am<.i JEOOOO li-s ai ^xsiM^raxl ftmd, tlia^ 
i fi t oi*a^s3t of i^'liiajli i« iit j>i* 0 £sont tlio «olo inocimo of tiio 
1 iiMt i tnta*-. iVJi’- J>a-*l>oiiHmri HtxjHi Hoa^n «i|Dj->oij:itod clii'ootoir 
' >1^ t Ha-^ Xn«t i tiila^j, vadtli IVliwis J >f'axlca> av» |iai.i*t -tin:ia^ ti.««iMtaxrit. 

tHorn w'a*- oavo tlia^ aidmirai.Hla^ tirram^omon t of t}ia^ 
t<»oiriM xx'Jiiarli oont tiin lliaii oolloot i< >n w now on 

c;o*i.*^£fcit of sni ^i*<jtio room ainal «xn JVnt axi'otics 
i»*oni, a3iia?-lTt a'Jontn,iriin^ tlio nnolons of ax liloraii’y, witli 
amcl i*a^lioa of o>c.jpodit,ionM, otlia?*!” I'oonita xvdtli ax 
Kooai mi-ii'c^^^iontaxtiain of tlio ocixiipmiont for jiolair 
t i’aav’a?!llox*i=i amd «. fino woria^is axf j>lioto|;?i'axt>ii«, Tiioso 
t>o<an oa^ntrilmtod t»y mca,ny fx*iond«, iiioltidinf? 
tH»^ wicloxvti of ./Vdinirexl !r>ir Alliort IVlaxrlclnxni o.rid of 
< 'asj>t . 5^cott-. .cV tsijpociiaxl foettiiro iet xna-aJo of x*<>ooi'ds 

^lio-r-ios of oxcjploroi-M, «.n<l axnyono ala^a^iroxia of 
tintliri |5 & jiemiexnont aatliidinjtj-jil&oo for jpaxr>e3*r« of tfiit* 
Uizid, or aExny otlior rnomontoa^s of j-iolar oxjxt^di tion», is 
o-^^.'siirod of tlio ii^raxtofnl aEXooojxt axuco arxnaX o«ti*oftil onsta^dy 
♦'1 Mnoli troctsnros. Xn. soine* otxsos tlio jiroiniso of 
liivndsomo* l>o<^xiosts Xiss l>oa?»n masido, emd tlio stoetdy 
K’o^’V’tli of tlio lilira-ry cxnd i3lioto^5ro,r>XL c!olle*<3ti on is 
i.ira5sd . 

impiortaxnt’ ixid in tliis dii^otion is tHo jiossajssion 
wliolo Mtoolc of tlio roi>ort» of tlio m^&rrct JNTo-uax 
ej; |>oclition doo^lini^ xjsdtli tho |^x» 0 |^;pcro,]pliioeiil, ^oologiozxl,, 
^iia^ta^airolo^icsaJt, Cbjnd £;;ooi>liysioa.i xvorlc. Tlioso volxmaos 
roixy i>a^ sold or ^ix^on in 07 colriixn«$o for tlio rojports of 
< *x na^r O3cp>oditions- A foortxuno is rnado of tlxo oomploto 
«>* coll»o*io»»». 

^ oondition imjp^osod fay tlio Soott 'RCoxnorial 

1 tliaefet snitasxfalo momoriea fanilding: sliall 
faoforo Xl^ae^ ttnd in xriow of tlio jirosont 
it is to fao lionod tfas-t woa-ltliy frionds 
disoovory wnl sxifijplomont tlio sxmi 
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zxxroiXchfalo* So as to niaJkio it jiossifalo to lions*:* tHo 
ooUootions in a, mannox* wojrtliy aiilco of tlio moinoxy 
of tfao Kxroat loador wlioeo naxxio it faoars and of all 
lio stands for as tlio faost tyjpo of tlia> nayal oacnlox-or, 
xvortliy also of tlio XJTnivorsity and of tlio »jii.rit of 
rosoaroli wliioli malcos saiiontifio tmtli its only oax*-o. 

*X'>io Xnstitnto, as yot, is in its days of small tilings, 
faxit its jiromotors droaxn ^r*9at dr o aims of rai>id ^ro-wtli 
and oontinual adajitation to tlio ofaan^in^ t?onditions 
of xnodom rosoaroli. Tn jiartioxilar, xro a^liorisH. tlio 
amfaition of attaining oomnlotonoss in tlxo liln*ary fay 
soonrini? all patxfalisliod worlcs on tlxo fiolar roi^ions or 
transorijpts of tlio roJa^vant jiortions of sixoli 'wox'lcs as 
liavo faooomo faifaliof 5 rajxlxi,oal ovxriositios of fiotitions 
'V'alno in^ tlioir oria^nal oditions, A^ many worlcs of 
oicjiloration Jxavo faoon ymfalisliod xvitlioxit indoicos, an 
offort ni-iist fao xxiado to siinyily an indoic for ovas^ry 
ymfalisliod yiolar faoolc, and a gi'oat gonoral indoic 
w^liicli 'Will omfaraoo ail yiolar litoratnro. feJiniilar oc>*n- 
jplotonoss oaxinot fao sou^lxt for tlias oolloction of 
^oax' and ay>y>aratxxs, ixx xvliioli motlols of sliijxs and air- 
oraft xmxst nooossar-ily talco tfao yilaoo of tlio roal 
tliin^pei. Tlio mnsonrn also -would only aim at faoing: 
an indo3c oollootion witli tlio loaclin^z tyx>os and full 
rofox'a^xicso to tlio ^^“oat xnixsoxims in w-liioli a oomyiloto 
royirosontation of sy>ooios anel sjpocimons aro to fao 
foxind- 


UTniversity aLrid JE:<luca.tioi:a£tl Intdli^encr^. 

t !.»vivimtTr><Jj[S. !]Vlx'. XI. 13. Btj'ail-fa-waito, XCing’s Oollojga;**, 

lio^ faoon aj.-»jJoixi tod X’ n.ix'otr»ity lootxxx’or in xiioral 
soia>no€^. Air. T. Xl. 11. Sandors, Ooryms Olxristi OollojHfo, 
Has faadon ay>f>ointotJ 1 'nix^'a^rsi ty domoiistrator in 
t^iiinxioorinpc- 1>- H.- X*. IVliirray, X^onifarolxo Oollo^o, 

lias faa^on ola^ot c'd to tHo 13onn l^ovy st xidontsfaiy> i»x 

faiooHomistry . iss W'. .f*. t3ai-|?ont, Koxvnliarn 

C’oll**#ro, and O . IX. C 1 <'*d jac* ■» , XViiiity FCall, liairo fae^n 
axx»ar<ioci son i or stxiclaszxt Mliiy>s of tlio C loldsmitliM’ 

< ’on ty>any . 

THo romlorsHif >s in tlio n lorjdzolopry of •v'o^rt t^far at os 
anal ix» ostaxto xizanax^^on voi 1 1 , x'aoaxnt tliroxipfli tlxo doatii 
of X>r. C^atlo-w and tlio rotira.»mont of iVlr. 3^. 53nii_tii, 

rosyiootix-olx-^, axro not laoixij^ rorxoxvod. TliaE> folloxvxng 
toa<.?liinis oil:ioa.?rs rotiro a>n fc:ioy>t. 30 no^ct i -A-. 13ox*ry* 
■Klinj;;?’s Cl’ollopfo, and XI . W. ,HioHma>nd, IC-in^’s Oollo^o, 
X_Jni -vox-si ty loottxrox*s in matfaamiaitios ; T. . X’aix*, 

JTosxis Ooilo^o, XTxvivorsity da^monstratox* in a3lioiiiia:?al 
jiliywiolo^y ; anai A.. Xlojilc-insoxi, XCximzanxiol X’olla^g^, 
X'^nivox’sity domonstrator in aiiatozny. 

V ox-XTJVXJa: 13 of tlit.> *Xo-Mm€*Z oj" CJltjZZ^yc of 

^oZogri/» J%d[ ct-rtoh*iJ»t-eLr^ lias 2-4-0 yiagc^s and O y>lat-os, _ 1 »3 
a^os and tlio y>latos faoin^ dovotod to original artiolos 
y tlio momfaoxTs of tlio stadS, and tlio romaindor to 
afastraots of yiayiors -wliioli liavo faoon csontrifantod fay 
tlio staff to soiontiflo and toolmological yioriodioals, 
mainly dnx*in|^ tlio yoar« 3025 — 1027, fant a fow- in 
oabrlior yoars. Of tlio 13 orxy^inal artxclos, 3 doal -witlx 
moolianioal, I xvitli olootrxoal, and 1 ■witfa. oxvil onj^n- 
oorin^, 2 -witli -fcoactilos, 2 -wxtli matl^omatios, 3 -witfa. 
anyiliod yiliysios, and 1 witii industrial administration* 
*3^hio afas-fcraots nxxmfaor 6-4, and doal witlx snfajoot;^ of 
tlxo saxno tyjpo. Witli ono o:?c€5oy>tion tlxo jpajpors woro 
sot xxy> and tlxo xviiolo joxxmal -was jprxtxtod in tlxo 
Oolloe:o, and rofiloots ^roat orodit on tlxo nrintinig^ 
doyiartmont. Tlio oari^nal artiolos and tlxo afastraots 
sliow- tliat tlxo staff is xnalcxn^ valixafalo oontrifantions 
to tlxo solntion of tlxo soxontifle and toolmolo^doal 
yxrofaloxns -wlxioli arxso in xndnstry^ and tlxat tlio l^an« 
olxostox- Oollojgpo .of Toolxnolo^y rotalns xts jposit-ion in 
tliis rosyioot as ono of tlxo faost- in Oroat H^^irlta^n* 
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Oa,lei:i<la.r o£ Ousiroms a^ncl F'es'tivatls. 

Aiag:ust 30 - Ai^Tyjcisjrt^xriMt. 

St. P'xac'RK, lie>x*mit. at. lirowii, ITx'aixcc) (wov-aixtili ocs-n- 
tux'x), voixox'atie>cl iix ITx'anrse^ TxxRoarijr, Xre>la»xcl, 

arid Sccxtland . [Bomi irx Irolaxicl of illxxst.irioxi» j>a.i*ori.t.a#ato, 
tio i^ax'ly' acioptcsd a solit^ary life and, If-^avirx^ Tr-oland, 
Mettled iix tlxe w<j<xJ^ 13i‘oilxiirA or I3T*odolinTTi {now 
St. in tlxe cliooo^e of IVteaxi^c:, w'lrero Ire ljeale<l 

tlio Miolc V>y" tJrie layiiij.? oix of HmiclM. Ho alMO dev-^oted 
liiiTiself to j^artlenin#? and beoamo t,lii> ixatron «a.irit of 
f^a-rdenorw, 'wJio perfor*m an txniinal | >r*r>c*eMMion in lri» 
Hononr- on .Ang^. 30, txotli at 33renil ancl ftt.t. St. V"atigii-ar*d 
in I^ai’iK, wlxen L>otli tlxo clxxxi’oJitis aro elalboratt^lx 
d«''C'orated witlx tloxv’ «:■>*'«. saintM ixx I^rance aro 

inoi'o Ixiglil^r tioxioixrod, axxd j>ilgrimagoM arcs rnadt’* to 
a Ixxrge ixxirnlxe'x- of j>la<;es at wlxicli Jiis relioM ai'c^ r*e|>xitfMl 
to rout. T 1 j<? <loatlis of botli tlio t51aclc X^jrin<*o an^i 
ISLiixg -H erxry V. are roferx*ed t o iixtorferenex^ wit lx iii« 
I’olioM, tfio latter tly'ixxg of fistxxUx, a diaoase "w^itlx -wlxicli 
tlio Mairxt was ewjrooially' assooiated . IXe w'as xxlso 
ooiic;erixe<l ospeeially^ xvdtli tlxxx enre of gangreire, 
xilcers aixd tirrnoxirs, and poly^pixs. XI e is tx> l>e regar<l<Ml 
as on«'> of tlx€? rxxost iniportarxt of ‘ medieal ’ sainta. 
Ixx Seotlfxnd lie Irecrornea St. IVXxissot or TVTxiHot l>y 
a<l<iit.ioix of tlxe lionorifix'. “ IVIo.” 

"Piixc tiaxsAT X'jraAMT oir Isr^AOXX Aisrix IVI tJXTAXtaAivT. 
- -Tlxo IMosleixr year Hogiiis xvitlx tlxe montlx of IVlxx- 
liarraxxx, tlie Ixoly montlx, eorresj >orxtliiig to onr xxxontlx 
of Axigiiwt. It. is olosoly eoixneetod x^idtli tlxcx <:5reat 
X'^east wHieli is field ixx tlxe i>T*ecjeding montlx. 'X'lxis 
feast, tu>ixxy>lotixxg tlie year*, is intendexl to remove tlie 
old xsvils of t lxe preeediixg period. X*rey>arxxt iotxs for 
the Maox'ifioe are xnade hy j>xii*iticatioxx of tlxe y>eople. 
'I'*liis is effeeted hy v'ariotxs means, slxavixxg the Ixead, 
hatlxing, tlie nse of henna, pilgx'images to shrines, tlio 
giving of alnrxs, ete. ''Fheix folloxvs tlxe 

the saex'ifioial vietinx, xxsxially a sheep, l>\xt failing that, 
a goat, or everx a linllook ox* small carxxel. The fact 
that in ;Moi*o<?<xo an<l IMoslerxx ?>Iorth Africa the slcin 
of the vi<»tixxi is often vfox’ix hy a man sxiggests that, 
the sacx’itice syxnholises the death of tlio old year, the 
v'ictixxx heing a scapegoat fox* tlie x*^’^*I*^^* anxl tlie 
x*esxxrrectioii of the new year irx tlxe vixstixxri’s slxixx. 
Tht^ next gr-oxijx of <?nstoTns is concern o<l witli the 
utilisatiorx of tlxe sacrx^l character x»f tlxe V'ictim irx 
various ways in divination an<l magix*, and jfiixally 
com €5 the jxiirificatory x*ites to renxove froxxj the peoyxle 
aixy M|>ix*itxxal inflxxorxco 7 >ort*xitxiixg to the saci*iti<;e 
wliich might ho Ixarmfxxl w^lien tlxey enter nf>ojx tlio 
new year. 

Although all the xxxontli of ^Ixiharx'am is holy any 

of the numeroxis magical px'actices corirxected xvitli it 
is lield to he efficacious througlxoxtt the xvlxole year 

the tent lx day is j>*xr*ticularly sacred axxd, rather 

than the first, may he i*<igarded as iN'ew 'V^ear’s I>ay. 
It is espiecially assoxntxted v^itl* tlxe peculiarly Shl*iafi 
I'ite of moxmning fox* .II<xsein and Husain, tlxe sons of 
Ali, who died on this day, Tlxe sixrxilar cxxlt of Haha 
’AiSor in IVforocco, a purely mythical heing w'ho 
yiersonifies tire old year, affords a reasonahle px'o- 
suxxxjxtion tlxat the mourning for the sons of Ali is an 
Islaixxised version of rites conixected xvitli the dc*ath 
of tlxe Old "V'ear. At !F''ez, in a jxerfoxixxance given 
txightly, a cardboard toy house resemhles the “ Tomh 
of Al-Hxxaairx ’* of the ShT'iah nxy^steries. 

Ttctc I^OI^A OATTnxc -Tho chief cattle 

fx?stival of the I>ecx5an and other parts of I3omhay 
I^residency is liel<l '>n the new xnoon of the month 
•Savan cSr Hhadoxx (,1 uly — SSoptcrnher), In the Ahxxxad^ 
nagar Oistript it is IxeUl in Augxxst, when the ICxnnhis 

No. 3070, Vox.. 15223 


rS®:i*TaEi3vi:»i55it 1, 1955S 

cover the cowshexls with tinsel paper or vermilion, 
tie tassels of fxhre on the horns of the hvxllxxclits and 
dcM^orate them -witli flowers, feed therh wi'l^h stxgar, 
how* at their feet, ruh them with sandalwood yxaste, 
and lay hoiled rice before thexxx. In the rrxornixxg tlie 
fierd is dx*iven to the temple of the a|xe-god Hamxmaxx 
and rxxade to xxxsh roxxxxd it, the herdsxnaxx loading the 
Avay’*. In the CJexxti*al Trovinces an old o>c leads tlxe 
ixrocessioxx, xsarrying a -woodexx frarrxe over w-hich 
torclxes ai’e fiscetl. A rope of xnaisio loaves sti-etohes 
across tlxe way, xvlxich tho oxc has to hrealc. -with its 
liorns, w^hen all stanxjxc’sdc haclc to tlxe stalls. In 
13cx*ai*, the cal tie jxass under the Toi*an or sacre<l rope 
dxj>xli<iated to tlxe a|>e'-god, -wlxioh is made of twisted 
grass oox*t^r*ed -with inaizo loaves. This rope is a 
px'ototype of tlu** Toran, the w-x'oath of maize leaves 
Ixung oxx the doox* of a bride and touclxeti hy tho 
sword of t he hi’idegi'ooxn w*hon lie comes. 

September, 

' T3ir>i>icj TFXJK I'^itxssiOKS.'- -A cixrioxis x^xxstom is re- 
cortlotl in I>uhlixx, whei'C* it wxxs hnowix as riding tlxe 
fringes ' ( ? fi'anclxises), and in C^orlc, xx^lxere it- tooJk: yxlace 
triennially' at tlxe hogixuxing of JSepteiixher. J ix 
TI>uhlixx the lVIay’*»xr and Oorpoi*al iixix rode t he hoxuxxls 
inland, axxd on reaclxiixg tlxe sea-slxore nexxi* llulloxiglx, 
1 xui*1<m 1 a dart into the sea. This fixed tlie lixxxit of 
xnaritirtix^ juris<lictioix - At C''ox'*l:C tlxe IViay'or a xxd 
I^orporat iox» oixt tx> sea as far as an imt*ginai*y 

lino het-wc^on Poor Head and C-ox*lt lfoa<l. supy>osetl 
to ho the XTxxxx’itime houixxlary of thts city. Tl»cix 
tlio ^Mayor in his c-xfllcia^l rohxss, attexxded l>y nxa<?o 
and sw'ord hearex* an<l otlitir otllcials, -went to the 
px*ow of tho vossc'l and lauxxc*hed a jxxvi*lijx into the 
'vv*atx.-x*. Hegtxi*xle<l as aix xxssox'tion 4>f aul hox*ity , tlxo 
rite |>oixxts to t lxe w’-ox*slii jx of a sea tieitv- '-l>resuirx- 
ably I,#ir, the (Celtic soa god, ox* yxossihly Ixis son, 
oVIaxxannart . 

Tnxc Astiaktx VAivi OicaKMoisJ v . At tho hx>gitxrxing 

of {S<*j>temhox* a festival is Ixolil ixx Aslianli, Icnown 
erroneously to J-Suro|>oan« as ‘ tlxe Yam custom,’ 
account of the Yarrx harvest. It is a feast iix -whiclx 
first, fruits iixdootl ay>pear, hut as fxai*t of a yxi’opit iation 
of j.>ast hings of Aslxaixti aix<l of tilt’s dead- a oleaixsing 
of tlxe nation, axxd a pxxritication of slxr*ixxes of auc*esti*al 
sjxirits, of th*s gods, axxd of lessor xxot» -Ixuinaxi s|^>irits. 
Preparations for the f«?fxst began oxi a IVIoixday eleven 
days before the actxxal festival. On the folio-wing 
Tlxursday ’vi’*eol< all suh-hixxgs, chiefs, axxd oflico- holders 
hegaxx to assembler. Tlxo hixxg an<3 Ixis I'otinxie, px*e- 
cedo<l hy the Oolden Htuol, iriformod the ancestral 
gliosts, gods, xxnd s|>irxts tlxat thtx <;c>rernony was xxhout 
to take jxlaoe hy visitiixg the Ixouses of all state digni- 
taries. He yxourtsd lihatioxxs aixxl made sacrifixres before 
their xloors, and at tho shrines at tho cro.ss-roads and 
elsewdiero in ox-dei*. Tlxo fe^stival last<>>d for several 
da.ys, -with a prtxscrihed x*itual for each day. On the 
afterixooix of the Runday, yaxxxs -wore plao€»d hy -tlxo 
king oxx tlxe gz*eat fetisii CJditnrtr J^'i.4/ni<x-irt and wine 
l>oxxrod over it. In the evening the kixxg went to a 
certain ryuarter of Ooomassie axxd threw new yams to 
the spirits wlxo ha<l answered -when called xxpoxx. On 
the IMonday, tho king, hy striking an oxc, before it was 
sacrificed, -with the golclen state sw^ord, deliberately 

broke a solemrx tatooo and defiled a sacred sHridO axx 

evil w*liielx -was repaired the followixig day by the 
sacrifice of a sheep over the golden sword. On thr* 
follo-wixxg ITriday the ooxintry "was solemnJ.y pxzrifled, 
beginning witlx the Ooldexx 3tool. Hut o.nly after new 
yaxns had been sent to the shrines of ancestral ghosts, 
of gods and of xxon-hixman spirits* could the king, th*’ 
chiefs, and the nation partake of the new ynnxs the 
harvest. 
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Socri«»^i€5S £tcx<3l Ac^d^^mieis. 

Ao«iL<l«^m 3 r of Scionoos, «TTtatly" IT- Ofiastarlos MEoux-ou^ 

OKaxSos Ou.fira.lsso, cu:i.cl IM&rius Badioofio : Au-fcojti<3Lct“fcioTX 
A^xd. Axxfiioacyig^e^i:! aotjxoirx. TIxo oA-'Ca.ly^io i^x’ojpoT-fiicws of 
I.>l*c>«ixlxoT*xxt3 ooxripjoxxxxcJfes- X>of>Ail« of -tliLO Axxt.io>cy#a:csu 
uofioxx of vax’iovxs oorxxjxoxxixcigH of j^lxosfxlxot'xxs -fcou^a^cl^ 
Ixontzt^lclolxydo, f\xi-fux**xlclolx 3 r<;Jo, uxxci sfyr’oloxxo- Ii*fio«- 
X>iT»ox4to^ etoid uxxr.l ffio j»l’iosf>lxAfco «lour dow-rj »oyr»o 

03cidAt>ioix« ^ '^^fsicy xxietr*lcod xxxctixixor*- S- Wiuo — 

^radslc:^ r A«x*oriOixiic*- of *x xirxiox*o- 

fiiolo^g^ioui . .Juk. xoodifioaf ioxx of -fclxo A 2 :.ol;'>«.ot.oi* -fcosf 

is- dosori1:>o<l, x<vdiioH iixclio«xfo« f>>Jo lixTXo »od >ixosf>lxox*ic 

Aoid aroci xxi roxxioxxf^is 'witvliiix •4-H lioux*«.- S. E^x-zcs-wiedc.! : 

t>lxciro**t3t:.io4a.l iixf cjr*|xr'<'t:.»*.t.ioxx of osc^xorixTcxoixf-ctl fiul-* 

lisfio ourvo — Jean. JT . Tirillat: : -A. xxovv" xooflxod of 

:>£.-x-*xy sjxootiro^jra,xi^j>r. -Vj^ifilioat^ioxx t.«^ fixes sfod>^ of 

t.Ixo x>T*ieMx-fc.ebf ion c*f flxe« f«.t:f 3 ?' cxoicif^ xxic^x't^xix*^* 

C- JMaario Axx<l IMt- t-. Claudel r T’lxo infiuox>oe of 

f fxo IHL ^ olootiX’ol>rt.i<* desj>osif of ctoj>|^oi* irx ffxo 

j:>rojf>«oxxc:o of i^olafirxo* If i« Ixrxoxv'ix flxaf "wlxesxx ci 02 r>j|>ox* 
«olvx1rioxxs ooixt-ainLri>3C j^olafirxes in «olxxt>ion a^ro olxsot-T'o- 
fixes 'wesifarlxf <»f flio dojxosif is=5 f^xoafor flxaxx f>iat> 
oalonlafod froixi V'ax'adxx^r’a la'w'. TTliiK inor‘es»xso doj^xoxids 
ofj fixes ^xl-l <jf t-fio «olnfion utxcI is5 at. a nx»x>tiTxxnm for 

Jt> Irf alxoot- 3-2- .A. IBlarxc : T’lxo | >lxc>f oolot-f x'io crxxrrorxf 

as=t a ±*vmotioxx of t-lio fioltl and fat/if 2 cxjo. — A.. IMLorel, 
f*"- F^recepfis, xxnd -A- Oaly : "iriie! aot ion of aoid 

lifx^tix j^l,y-c' 2 y’"i-^l>'C'ino. "flxiis oozni xoxxTid lxa:-$ t>ooix 
olxtainod in ^lofirxito oz’>.'£*f ala, j^xoaMoasinp; flio csozxx- 
f>*>aifxoix of a xx xonr*pd^-<j.y ij 2 ?ly«?iixo ixxoxxoi sio*i*af o. '^'‘ixo 

<‘x*>'«t.allopCraj>l»ict crl xtxz'aofora aro pri von. - J. O. Ffaas 
♦x»»d C. jR- ffoffrrxann i '^Jl''erz*t.ia r><^ i r a<.j vonACMxt a in tlxcx 

]jlaixx of JSJ'ox'tlxorix Al»4xoes- O. Nadsotx aix<.i JM. FCras-> 

silrxilcov z iS«*lii>^o£»lx.V^i tsa of tlxo A^ax'oxinx of tlxe* ij^t lixiesxx- 
l>ipr : uAxxalxa^ixiol ntxi . - —Ft. Oieuasaide ; TL'Im ovolxxfivo 

<^>'c*Ie* of y'nZI-iic' , R- Sazerac azxd 

ff- Walcamura r 'IL'lio rnesolxtxniarxi of tlxo >i'c»x'c»Txt i ves 
AX<*-t iorx ot* Ixiaxjxxxi lx a^^aixxat *V^>//*oo/rciP^f/ '/c/<ir€A/» orr/*«rfirf oe^- 

t Vxj'ioTsriiA.csKjsr. 

l^oyal r>arxislx Academy of Science and Cetrters, 
Alixy II. — F*. KZ, Rrytz r A xxxanotxiot esx* lr>aao<l oix flxo 
<>l>t.ifxxl <5<jrx t.Mxtf wxsesix €x xnioroaco^xes and a rixoroixi^'y 

. 'X''lx<.x ixoiixt. of 'watesr*. Txx dofomxiniixf^ 

ilif* Ixoiprlxt of a. xxxorcviry axirfaoo, a mi oroat»oj[>o xxxaldxxp; 
tAl^ficxxl cixiit-aot. u'ifli fixe* axirfao.o lx»xa many advxxxx t-apjoa 
x-^er a ixoixxfox* ; axxxi |.>ax‘fioixlxi.rly , if alloxva of xxxtxoix 
X'oafor ixfx^oiMxoxx . A xxxoflxoxl l>y xxdxidx fixe- x’'ai>oxxr 
sroaanres of urafe-r af flix- ff*i|.>l»^ l>oirxt oan Ixo moasurod 

^ j^iv-exx- Rl'Srls Rjerrum z l^of e-xxl ioxxxesf rio clof orxxxixxxx- 

iona of fixes liydropfoxx ion aofix^ify in xxxi>cfxxros of 
.oitla axxd Ixasos at <lifforoxxt sitxlt- ooxxoorxf ratioris=» axxd 
enjjiox’txf nros Ixavo Ixesoxx rrxaxlo xviflx f-lie xxsfHXi^taxxoo of 
A. XJxxxxxacslc:- 

I-,X5;isffX3Sroxt-A.i-> . 

Academy of Sciences rexxc/zxjs', 2^o- 12). — — 

Rersman : Olxorrx ioal ooxx«f if nf xoxx of fixe* oax*flx 

nx<l rnotoox'itos- A. csoxnjxax'ison of avorago arxalywos of 
‘xn*t lx axxd of xxxotooritoa slxovx'-** flxoix- 03 «;traorclinary 
■csRerntxlaneo <eszcoop>f in tlx^o corxtonf of nrxaprnoaixxm, 
'aleitxm, «uljplxur» xnanp^anoso, axxd oarlxoxx), 'vrlxxclrx 
'\*l:?l^osf fJLxo ozcis-tenoo of aorxxo ^oxxox'al la-vrs of ooamic 

txoxxxistry- A. E. Rersman axxd N, Vlodaxrec r 

nesxxoxnoxxa of Icaoliniaation. iix -fclxo oxxrxorald »TXino» of 
, ^ ^**«*5^- A.n sLcxalyaiei of a crroon olay-liko xzxiixoral 

Ixowed if fo ajxjpsx-oaofx flx.o fornataa 
<Al,3?'o^^',05r>*,03 . 3SiOa . 

L ixi« xxxirxox^l oozzafifufea an indication of tlxo F>oewsil>lo 
a e«<einoe of^ oaneraldA,-;— IP, JP, X-aasarev s -A nxoflxod of 
:tatomxxnafion. of tlxa of a arnan 'baaed on tlxo 
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jejonsitivity of tlxo oyes«- A. forxxxula for tfx© doforxnixxa- 

tion Is p^^ivon- S- ICosfyclxexr and S- SoldafenWov^ i 

IPyruvio acid a» an ixxf ex'nxodiaf o aloolxolio 

fomxontation. Xt >xa4^ alx?ray« been foxxxxd ^xo»sibles_ to 
isolate jxymvio ae%id fx'oxxx tlxe fxroelxxots of f ex*montatioxx. 
of sxij^ar xxzxdor tbe inflxxoxxoex of yoast xsvbon ^xux’o oxxlf vxx’os 

of tbe latter aro used. ML- A- bavrova i Axxoioxxf <lvnxos 

of tbo Orxespea oxxnirxsvxla. Ooole>pfixial and pr€»oprrxx.i.>lzxcal 

doscri]ptioxx of tlxo dxxrxos. S. II>- bvo'v^ : '’l"*lxo aefivo 

aciidity axxrl bxxffor j^xroixortios of jafx'aixo.s an<l soxxxo ofHor 
frxxit. ' Tbes j/>FI value- of tlio sai> of frxxit is xxot aooi- 
dorxtal, bxit is oorrolat.ocl w-itl-x tlxo | >x*oc<^ssess of rtis- 
Moe-iatioxx of ae-ids of tlies saj>. 

V'XJBTMlSr A . 

A*.cademy of Sciences, TVt«xy 1 H. — 0-- IColler axxd E-. 
KZralcauer r A_ syntlxosis of aoridixxo xnxd aox-itloxxo . — - O- 

IColler xxixxl E-. Strang : A syxxtlxosia of a,cri« 1 ixxio aci<l 

3Ef- V. Oratxer ; JHZofxxxrt on prooloprieal-ixtst x'oprra^xlxioal 
rosoarclxow i»x tlxo x*opfioxx of tbe> jEit»royxxixxn X>axxxxbes 
faxxlt. - - b. Waldmann r Ktu^tios otx t ixo met tx.nxor|:>bosxs 
ixx tbe- M^ol4;laxx-X>axxubo rxrixxxxtivo roolcs of fixes WaUA- 
vi«^rtesl. — J. bainxlxdclc : ir’lxo infixxe*xioo of x-axlivxxn raxlia- 
tioxx oxx tlxo fxiozo-edejctric- besbavxotxr of a qjj^xxartsc i^lxxto- 

E. Odllnitz : 'J'*Ixo exnatox-xx i<xix f xxnotioiXi=» lope ^ and 

aro taxi or. 

May 2*4. E. ICautslcy : 'Fixes fcxiost rxxti^x'aixlxxo xxxcx- 

f xortanoo of tlxo fxesotxns of tlxo l-< 0 'wer >^ix>^triaxx ioesoxxo. 

E. Oetauer-Exilnegg an<l E- vorx Meissner t Tlxo 

c^xxoj-ition of tlxo j *roj>arat-ioxx of dorivativesss of tlxo 

]|>lxonol -IX Aoixo«xxli"*lvoxx io dx lox-i < 1 os-4 . —E- ^ Oetxauer— E ill — 

XX egg t On ax'v’'! -s=4% tli>lxo-| xlxoxxyl -C'lxlor-axxxido. -E. Ftiess 

xxixd W'. Eranlcfurter : On ssml|xlxur~ooxxtaininp: doriva- 

tivoHi of ar-ot.oi.>lxonono.- — E- ICarlilc xxxxd E- ICara— 
Miclxailova : Tl\o 1 ^xxixinos^conoo oscoitod by a -rays axxd 
it» conxxc-:>cioix xx-itlx tlxc- onoi*p;y of x>artioleM“4 , 


Official F^tEblicmtiotts R.«ceiy«€i. 


lCi«»xtlx aKits»a.t RckTsort of tlsw Sio itsii t» tics n.ncjl tnd (istria.! 11 oa«ai'o 1» 
Os*ist»cil oX* All>eTrt.». Xl»stT- < Rojsort >iro. Oix. -X8- <Is:a ni.oiiX.oss , A_n*n..> 

'riio Joixoia.! of t.>»o XXorris**, JR.*s%t»inrcl» Sotslol-y. Vol- 17, I»a,rt :<»*so- 

ar«.r'»v' of SoTXtXk T»n»Mi«« 2 ri f ri aii«l xli» Artslii liy IX- i-.. 

OUXiitj\>or. I>p. l‘.»T-X.'iC. ( aa.«n:ooi» - > ^ 

T>^T>a»3t l^Ticv^n t» C''’ottA.ii>p‘rt“'lQ-l I clikI. 

cs«m»ml »t.a.tf»Xt«.s» of liicliii, iici- Vol. ‘-J : jVrrt**., Ola.salrtoAnorx of 

1 • n 1 * f 

X<.ovor»ii« a.t#s»e»»«r»i«rsti «ij cjos tain Ixoliau SSta'fce'w. I*p. v-|-&7- (Oalciifct** z 

Oox-erritnorit of Xiidiii. Oooti-al X-iiX>l s cats* ixi lXxtiHc*li.> l.-X x-ixi>««‘.'^ ; Sef- 


<lepwrt.aixidxit..tt x-a.ivMt.u. IcrajHiTiM. 7 »i ir-tsttcrti. T..atvMa» iur-a>» 
S5v«jTii«»«cil>a IvsiJT <aiiUs*fcio H.t;at;Lat.i<ixA«) cl«<rt wsar it.lm.c-« do 

l^t^Coisla, a»us«S'c» lwv27- > S»lcopo.li« V. X*I»- r»8. <ai>sft.> 

B^ 0 ' 40 unk» of trlio »roolclyxi Iix«tst,iAt« of Avt.» and «tss«sxics«y«. Tloporfc upon 
tXia OoTxrtitioxu and I-foikt-ojsm of tlx** fo»' Voar JfXc-eein liCi-x 

3J, X 012 T.) By Wnilaro Mt-Jiry JPox.. 1*1». TT-|-a platen*. CBroolclyo, Jsf- V, > 


Diwry of" 3ociet:ios. 

i^liZJO^ 1’’, Sarx-KMasa T- 

Bxx ti-ox-ooicax. SocsiHrr-sr (at. XJni v-ersity CJoll€»e^ei>, at S.SO. Bix- W. A- 

Oraierio : l.<«z Icroj^r-aplay. 

Sjt.’TtJ^ZZ^'Sr, != 3 a»*-A'»iMw.Ka S. 

X*» 3 X*mT*rio?<» or M tJeocxv-Ai- asarx Ooxr>n'x- ICssrcs tssnecas* < XSaatc-fn niatrlot 
2iX«etiof?> <at> 'fowti KXall, Qx*c*iit. Yarm.oiit.li.>, at XX. 
r>c»"riTtmow or M xtnxgxi'jM- .Aiiirx> Ooo»o'r ICto* iisfKxstts (^X'fortli - Kaatera 
tXiHfcriot M'€sc^ti»^> (at Yovstix XXall. 1VXorx>otXt>, at i3. 


-Ai.crox#»*r SO— SKJ»x-»Jsi»aK. S- 

XXBt'v)frrz««cxs x>xca SorswroRS 3 Sr A-rxxa»:x-X-jBa (st XJa.MS»ancie>, .Xxxclad- 

iuR fo] lowing baotur«»« ? Brof- *!- Boaatxard : X*as.t and TFatwra of tXxe 

'Wlhiolaaale Oixexnteal tndnatry. — -Prof. JP. ’Tarmior : Bvcsecsxxt Txn j»*eaai.otx«i 
ot rrsarel. — .Prof. JBff. a«]<.ax>aay : Bxxooeaaoi^ ax»d .xt.txxxa la tlia etudy ot 
*rnmtoitx>a- — ^Prof- Jk.. Raymond : Tlxo Oooalt, gedaneea In j|tixt.iiiu.lty ; a 
Matlxodolo^ioaX Stndy- 

-l^ar-rwa* »«£:»», 8— XO- 

Ta'raa»vafxox«ax- CSoxzoneas or MEaTuasaaa’raos (at JBkxXogtxa^,^ — -Xn folio wing 
aeotiona £ — -gA.irttlxic»Lati«s«~ jak,lgc»tHra>. jjXxxaly-aia s i Jdeolxaaistss, 
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l^liysicss ; >la.t,lh«M3n«ti^lcctl lfioo«onrifte», OAlcstxlM-fciort of -fctie 

l'i^ot>u.l>lltties. fciclenoo of the A.<stti»ry ; TCasl^neerlyaa lutloMtriel 

Al>I>liotttioxie ; SJlementary Af&tlienxetioa* l3i<1a.otic*al Qoeetions, Metlxe- 
meticel ; X*htloso{jliy , Ut»tory of JMra.t>tejrnatice. 


laXeTiTTVT 

4. 


8Kt>7K»xei!!:ct. 4— T. 

; or ^luTTA-t^H CAxitiiixxii Moetintif> (at fjIverpooO. 


fill Arte Tia«ratT'e, l.Tni verelty, Jirownlow Xlill.> O. IVCax-tlJX : Uoo- 

l<'ei*x*ous Htfetn-ls in the &5hijpjoin£r Ixxduatry (Seventh Aixtnmn I^ectureX 

ft, * 

At to Jk-.M.— 

(At Acl«li>l«j Xlotel.) Oene7*3i.l Ikleetins. A soleotlon of J?ax>ez*H will 
he }>x'eeente<l in ahetvact An<J diecixHKecl. 

AVtjp^. Q. 

At lo A.M. 

(At Adel phi Hotel. 1 Oeneml IWCoetitiK. A selection of r*«peTs will 
te pret^ented iu ahHtx'ACt mii) clisciiM»<ed as tixrie 

A>p«. r. 

At a.:m. — - 

Tl'rlp to IlettWB-yoOoed and Holttai-rOK- 

0 *^ »«./>» H 71 i.f4Xt ! titt ->. 

The followini; coinmuitications ece expected to he enhuiittiMl r — 

T>r. C. jr. feiTnithell»^, M. V. Williaixxe, and. J- IS- Avery ; Jjahorator-y 
ICxi^xemnente on FXic;h Tempera tore Reetstancc Alloys. 

17. Jt. Kvnn.«i : GrxrroKion at J'»i»,cont.innitiee in Mctall»c y»rotecfcive 
Ooatin^B. 

I>r. A. tJ. O. Ow 3 'er, H. W. T^. l>hil»ii»8, and 1.. Afaiin : The Gonwtltxx- 
tion of tl«e Alloy-* of Alnnsininm with Copper, Milicon, and Iron. 

W, 11. X>. .Jcjinee : The Co|j|M>j'-Mae>xeeiunt Alloys. Tart 111. 

1». H. Uroolc and TX. -I. Hirncox : I'fote on Trncfcioal Tyrometry. 

4-*. May r K:ifi;l*th Report to ttie Corrosion 4te«earch Committee. 
The OorroKioz) of CondenBcr Tti>>es. * I »n|>i«gement Attach, * jta 
Catiae ami So>ne Motlio<lK of Treven tfon. 

.7. H7: Malam ; The IXochwell IXai-dnees Test. 

T. F*. XI II. 88011, W. XC. Ooodrtch. W. Croa-s, and <*»* part > ?s. I*. Alien ; 
I>ie-CaMtlnf<r Alloys of X.ow Melthift I^oint. 

J'*- XXari^reavcH : Worlv -SofteninK «>f Biitcctic Alloys. 

XI. Oendere, I>r. ft- O, Header, and V. T. H. Bosler : lJ>ie-Ca»ti of 
C<.ipper-Ilich Alloyn. 

Jj*r. O. fS- Hmlth : Tlie Alpha X'hase llonndary of the Copper-Silicox* 
Syatem- 

S. Ij. Archhntt, .T. 1 ». tlrOf^an, and Hr. ,T. W. .J<»nk*n : I*ropei-tjo» 

and Trodnction of A lumitmim I>le-Ca«ti nt?s. 

J>r. W. Hnme-f'toMi.ery : IVf«d-ljods for J n v eat i|$at i nis Alloys of Re- 
aetive Metals. 

C- IX. M, denhins: The fStr-en^jtli of a Ca<l miti»«i->:inc and of a Tln- 
l.(ead Alloy ftlolder. 

IX. R. ’•J'nllis : Kote on the 'I'roatTnent of Alnniininm an<4 Alnmininm 
Alloys wffcli Ohloune. 

SKT-r KM HKTt l> lt2. 

IXmnsn Aesor-r axiom z-on n»K Ai^vamkm-.mkn r ov Mdv:»<r«::K (at. C»laKK*>w>» 
Se’/it, ft. 3 

At 8.30 r*. M. 

lnan(;nral Cleneral Meeting (In Ht. Atzdrew'H Hall, Cliaiinn Oroas). 

SSir 'W'iVliam : Modern ixeN'eloiimen te of tlie l*l»y .-ileal iSclezicea 

and tlielr Itelntion to J>Sat.ional I*rohlom« ( I'reaidetitial AddreM8>. 

'J'h.it rmtety^ G, 

At lO A.M. 

I’rof. 1C- C. C. Xlaly : ls'l\\or«"=iceiice. l’»lio«T>l»ot esoenee, and Chenzic-al 
Reaction (I*reeldontial Ad<1re«s to Hection HJ- 

I'rol^, "W. OarstantA : l.<arval Bomis : Tlieir Origin and 1C volntioiial 
XXiMtoi-y (X»residontial Addre.8S Vo Section X»>- 

doint tziecuaeion on XXviman llistrlhntlonx In Scotland. 

Rrof, Z>ame Helen CXwynne-Vanghan : Sex and IS'ntrition in tl»o 
Bungi (f*re»ldontial Address to Section 15.). 

I>r. d, S. Cordon : Tlie I..ivestoclc lnTlti-,try and its 1 Zevelopinent 
(PrcMsiden tial Addreae to Se«-tJon M>. 

At 11 A.M. 

I^of, d. Rrontc Oatenhy, and otheis : l>i»cii»»ion on Cell Sfcrnctnres. 

At ll.l.'V A.M. — 

X>r. C. C- Simpaon, and otliera : I>l»cu-^s*ion on the Mechanism of 
Th und ei*8 1 OTiM •«- 

Sir 'William XCllle, Col. Ivor C7«rti«, and otliers : doint XXiacuesion on 
School, TJniveraity, and I^ractical Training in the XCditcation of the 
Rnglneer, 

At 1:2 aoow. — -- 

Prof. d". X.,. My re* : Ancient Ceography in M»>dem Education 

(Presidential Addreaa to Section IC>. 

At 2 e.M. — 

Confei-enoe of Helegatea of Corre»t*hndiriy: KocietieR. 

Hr. Vauglian Oorniali, and others ; lliscUHRion on tlie X^rewervatioii of 
Scenic X^eaut-y In Town and Country. 

l-'r Lflctst, T. 

At lO A.M. 

l>r, R- A. Sampflion, and others : XXiscusaion on the X*hotograx>h ic 
MeaHiireinent of Radiation. 

r>r. J. Vargas Byi-e, and others : X>lecw8«Ion on Perm entati tin. 

Sir 'William Ellis i The Itififieuoe of Engineering on Civilisation 
(X^*'e«^ldential Address to Section Gl>, 

I>r. XI. E. Mhk»«. Px-or. xc- 1% Oathcart, CSapt. J. Oolding, and £>r. 
>r. <7- Wriglit : doint Iliecuaj^rOn on X.tantatix»n and IST utritional Pactors 
allieil tliorettx 

X>r- Cyril X<7orwood ; Ediicatf on : the JSToact Stops (X^residential 
Addree.s to Section !.*>* 
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At 11 A-M. 

Prof- T. M, i'*ear : The Mature of Shtll (Preatdential Addreee to 
Section dX I’ 

fiitvtt€rdUxy^ Stept. B. ' ^ -a ' 

At 8.80 

(In Royal TecZinical College Irlall, Oeorga Street.) Prof. XB. A, 
Weetermarelc ; Xlie Study of Popular Sayingn (XfIraKer X^ecture in Social. 
Anthropology). 

S«x.n.d«ty, O. 

At 11 A.M. 

OSicial Service in the Catliedral Church of St. Mungo. Preacher : 
Rev. I>r. Ijachlan Maclean "Watt. 

AfontJrt*/, lO. 

At 7 0 A.M.-- 

Prof. A- W. Pox'ter : The Volta Effect : Old and Mew Evidence 
(Prz^Midential Addx ea.8 to Section A). 

E. IJ. Xiailoy : The Pi4l«eioxoic Mountain Sysfcemia of Europe and 
America < Xh-eeid en tia I Addruaa to Section O). 

l^rof- Allyn Youxig : Tncreaaing Returns and X£cononiic X*r<^re»a 
( Presill ential Address to Section K). 

Sir Oeoi'ge Macdonald z The Ax-cha-ology of Scotland (1 'residential 
Address to Seeti*>u Xl>. 

At 11 A.M. 

X'rof. C. Ijovatt Evans: The Relation of Pl»y«lology to otluzr Sciences 
(Presidential Address to Section 1). 

Prof, P- O. Rower, and otliers ; izjscussion on the Size F'actor in 
Plant Morphology. 

At ll.ir, A.M, 

X>r. XX. XX. Read, l>r. Oertmde Elios, and otheis : f Zison.^slon on 
Prohlems of Xdighlaud Cleology- 

At 1 1.80 A M. 

I'rof. T. II. I'ezir, X'rof. IX. Clay, ami C. O. Rcnoltl : di>int l>i«ctis»lo« 
on tlie IMature and Present I'o^ition of SUill in Industry. 

IJ. 

At lO A. M. 

l>r. C. d. I>a vi.-'soix, and otfun-^ : IXiseus-tfon o<n t lie S«-alt»*iing of 
Electrons l»y Crystals. 

Sir William I*<>pe, and otliors r l>i-.cuMsion on Recent Advx*nc*-s in 
Stereo-eix em i s try 

I'rof. F". K S»»e%-4, ai>d others : IziHCUssioii on the Ter-t<»nn.-s of A-iii. 

d. A. Venn. l>r. d. S. Ring, and c>tlim*s : doint I >!.*><• imHi on on Mie 
Xxicidenc-^.- of Taxation in A gz'icu 1 tui «>. 

O. 16. IXrigga, l>r. I"'. tJ. Clregory, ami otm-zs : Uisenssion on tlie 
1 n t»:rpx'etation of <3irowtJ» <7nrve«. 

Aims of, and l>eveloj>me»it m in, llroad oast i ng. J*j*i>ers : <n>Sir dohn 
Reitli : AVireless in the Sz>rvice of Edneation. C^*> S.-ilter liavis : An 
Experiment in Etinoti tiona J iXroatloMsting. — Sir tzHver 1 .o<ige. W. A. 
R>*och 1 i.gton : Ili.scnHsion. 

At J'2 >.00^.'. 

I*rof. T. H. MortxuiHen, I >r. P. A. ltatln*r, ami rtther.s: IXiscussh m, on 
Rothrloctdarls and tin* Ancestry of Eclii m »hls. 

At *2 r.xt.— 

Conference of i>clegatea of Cor r«*s pond lug Sfxcietles. 

At 2.ir. I'.M. 

X'rof. !•'. E. PrItHch, R. Ciurxioy, axid otliers : doiiiL 1 liKcu.ssion A 
Riologn-ial In vest.iK«i'><>»z of RritisXi FT**«h Wat«JX'«. 

I7r. G. S. Carter: Tlio Conditions of J.ife in a Ti-opieal Swamp: an 
Investigation of the Swamps of tlie I'aragnayan diaco (l-anit-in 
Ijcoturo). 

At 2 »o >>. M. 

l*rof. E. Tay lor-doi»es : Sfiai-lv Ignition tl..ectm e), 

I>r. d. I->. Sntlierland, ami olliei's : doint I ziscns-Kioii t»n the Econonih* 
Rxlanc-c of Agricultui-o and X*’orestry. 

At 2.-irjr r-.M. — 

X>i«cu«*?ion on the Position f*f Geography in Scottlsli Scliools. 

At & I*. M. - — 

Sir doliu Stirling - Max well, Rart. : J*'ore«try in Scotland; X'a-st, 

I'resent, and Entux-e (Cecturo). 

At 8.80 I'.M. 

(In Royal Tecliuieal College Xiall, George Street.) Prof. E. O. 
Honnan ; The Mystery of Xdfo (Evening XXiscourse). 

nestifixy, Sftpt. 12. 

At 12 juooM. 

(In F'i>re Mall, GniveraJt.y.) Concluding General Mec^ting. 

Sier'rzsMaKK 8 amc* 7. 

ISIoxcrH RaiTisn Aasoex arro-u or Gam M Aia aokum (Anxiual General Meet- 
ing) (at Maaouic Mail. Edlxihnrgh). — Hisenssion on X'aper hy A. M, 

Simi>son : Hands 'Valuation and Income Tax Oha'’ge«. I>r. C. Oarpentet" : 

W^illiam Yonng Memorial Hecture. — G. Rrairlwood ; Qtaality. 

SarrMMXkKu XO— IS. 

XzrrKn.NA'ri.ONAX. Com vicTcvEMca' on IjICIUtt (at laiUHanne and X^eyeixt). - — 
Amoxig the subject a to be discuHsed are the Methods of M'eastxfing 
the Energy and Riological Activity of l.»ight Rays ; Irradiated Poods 
and Sterols ; tliw Climatic and l-ilgXit Therapy of Various Porxns of 
Tuberculosis. 

Sar-rjeMhiBa 12— IJ5. 

Ooi«*,aL(Tss or mss CscRMASt PMAtxMAOot-ocixo'AX. Sooxs-rv <at MambuTET' 

t=i»pt, 13 . : . 

l>i»eussions on the Wox-lc of th* Heart and Vesselo "In Honour of 
'William Harvey, with xmpers by Ji-dljestrand, JTariHch, Straub, A.nrep, 
and Mansfeld. 

*^*^*P^ers by Plwry avid Zangg*r bn Mbdoxn Industrial Intoateati<w*s, 

16. " 

PaXzer by Rarger on Ex^ot Raaas» 
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'R/Islxx amd :M:3LClxine. 

X JM Ilia ;pfc^m€ieri.'fcia»l a-ddroBR fr-o tilAi? A»»o- 

oia.'blotx yoar» £kj^o, -fclio r*i*ixioc? 

oX Wa.l€^» eL com a^ocl illuoaiofiLting 

a»cootxrLt> o£ t;lto ’va-rioix« in wliiclt 'tH.c a>i<l of 

aciottco Ijcio^ itivolcesci and crtc?ou.t*a^cd fo a«wi»ti 

in fHc wolufioji of t>l:to iiidu«t>rial and fe»ooial j>3Pol>lcms 
ootiffonfiriig flxo nat/ioii.. ^NTof Icsh iraj>if>rtian.'fc arc 
■fcHo ;|3jrol:>loms ^vlxicH t^he advanoo and api^licatrioxi. 
of ficioncc ax*o circaf.ili^ in. every sj>hLex*e of natrional 
aofivify. Of f undaniorLt^al ira|r>orf ance is offeofi 

wlxioli soienoe is ^prodiicin^^ in c5i-aft>sn-ian.sliLi E ? and 
it» is fift/ingc f'Jia't tfiis sfionld fiave V>een 

made ffie t-homie of fhe address in Olasgoiv of fliis 
year's Hir William "Rraii^l^, a consummate 

artist in a craft of It is own creation, of wl^icH he is 
the fs^reatest cjcjxoncnt. The address itself is 
in full in onr ij?- 3o3)- 

Oraf tsmanshiE the c| u intessen ce of haEEX 

Xn its highest form it is the gresatest contrihntion 
which the individual can malce to the haEf>ii^^®*^ 
of the com iTj unity. Xt is at once a wonder, a joy, 
and an inspiration to others. The elements of 
which hne craftsmanship compounded are, as 
defined hy ^5ir William DBragg, knowledge of 
materials, im agiitatioxt , technical skill, persever- 
ance, love of the work itself, syxnpathy with the 
use tliat is to he made of it, and wdth the user. 
Thus defined, craf tsmanship is identical vfdith 
citiscenship at its host, an identity so aptly em- 
phasised hx the address : *' The ci'af tsmanship of 

a nation is its very life . . , the state of a nation's 

craftsmanship is an index: of its xxational health.’* 
Xt should ho the> high purpose of a ooxnxnunity to 
ooixservo its craftsnxanship Ixy encouraging the 
progressive modificatioxx of traditional crafts axxd 
the crea,tioxx of new' oixes, aixd strive hy ail nxeans 
at its coxnmaxxd for the preservation against the 
oxxslaught of mass production, of l>eauty in its 
utilities. The contentxnexit of the xtser is px'ohahly 
less ixnportaxxt than the satisfaction of the xnaker. 

There is a toxxdexxcy oix the part of soxne peox>l<^ 
to attribute all the uglixxess of present-day life to 
the adxrance of scieixco and iixvention, to regard 
every fresh ax>plix?ation of the gexxius of man with 

xxiisgiving as adding to the coxnplexity- and x^^.“ 

X>lexity — -^of existence. The px^gressive elixhixxation 
of starvation, famixxe. * the satisfaction 

of tlxe growing: needs of rapidly increasixxg xxnnxhers 
of coupled with tXxeir increased leisure axxd 

ministration to that ; leisure, the enlargement of 
man’s intellectual horxKOh^ all of which have heen 
made pfossihle ■ hy fie^w/csiraftS"' called', ixxto heing 
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sciexioe! , ciisooT:ijrL-fco<i ’fclietsej resj^restifixl 

oTj^f^ourant-ist/S- It> is fojr t>liLor»:i t>o r*«minxio<i 

soi<3ricse> c«Li:t iresdlfscovor' for xn.s.i.al{::ijrx<f. most; of 
tlhto t>o€Hit*ios of tilao ]p£Lst;^ os>xx oxxfitlxlo t>lxo slc-ill of 
t>>^f?oTxo oretffsxxxoriL t;o l:>o rog:fii.in.o<l cutxcI e*"venx sixr- 
y>a.sso<l, €Lt; t;lxo so^nao tr-imo x>rovi<iixx^ rxiiaLri xpv'itlx nexiv^ 
oxit/lot^rt for t;lio oxcoroise* of Ixis ima,giixa,f ioxx , in.st;ixxcf 
for SrCl vontinro, lovo of and t-oolmioal slcill. 

Wo aro at. iprosoxif, and liavo l>oon for a oonfnx'y^, 
;passin^ flxron^li a f raixsit>ional sfcaf^o, flio difficxxlf ios 
of t.raTxsit/ion Ixoij^lxtioixetd f>v flxo inal3ilit.>'' or xxix- 
x^^^illingnoss of sooiofjy^ fo adj nst; its sooial, i^xolifioal, 
anc3 ooonomic insfit-xifionw, and its oxifloolc gonor- 
all;^^, fo moot. x\'itlioxjt> c;xt.tast.ro|.>hio slxocls: tlio sxio- 
oossivo im^>ac*t.s of soionoo on lifo. "Wo ax^o still far 
fronx -aclxiovin^ xiixdorstandirx^ of tlxo oixxdroxxxxx^^rxt 
^vliiolx soioxxoe lx as oroatocl . 

Onr oxxtloolc oxx oraft/sxxianslii^x is still ossontialljv 
coTjsorvatixro- Wo still itxolino to ro^ard it in its 
ajijxlicatioxx to tinxo-li oxxonrod oocjxi jxations , fori^otf nl 
of tHo faot tlxat, in xnost of tlxoso, nxodorn nxo tlx ods 
of jxrodnotioii no loix^or ^>roxrido sooi>o for tlxo 
oscoroiso of xxxxiolx i^roativo i rn apcii"iLi^t.ion on tlxo j|xart 
of tlxo x?v'orkors on^ajccocl in tlxorn, tixat tHo roal 
oraftsman ixx nxass j>ro<i notion is tlxo indix.’-idxxal 
xivlxo oroatos tlxo mao hi no, txnd ixot tho ox>oratoi*, 
tixat in foxr of tho ol<l crafts lias tlio iixdixrid iial 
oraftsmaix snrx^ix^ocl, or if ho has snrvivcMil, his 
sxxrviv*al is axx anaohroxxisnx. JSoix tirxxontal x'oi^c’^ts 

for tho passing of tho sin^lo-hatidod craftsman 
in tho jprod ixotioix of ntilitios are^ vain. JVtodorn 
oraftsmaxxshix> ixx ixxdxxstry is tho oxxtoomo of 
associatioxx , in -whioh man>' nxiixds and xxxan^*" 

hands ^w^orJcixigj in an allianoo xvlxioh is oftoix xxxx- 
oonscioxis, ax*o onxjxlx^vod ixx Ixrinj^^ing a jxrodixct to 
its finishod form.''* Xt is tx'no that tho xxxaohino- 
xxiado jxrodxxot may not alx>5^ays attain thxi samo 
I>ox*footion as tho ^prodxxct of tho skillod ixxdixddual 
craftsman, hnt tho roxxxody is to ho found ixx a xxxoro 

jxorfoct maohino xxxastory ovor noxv nxoaixs of 

jxrodxiction rather than dcyxe^ndonoo on tho old. Ak 
Sir William Xiragg says : “ J^ot ixs try in all jxossihio 

ways to mond its hards hi hnt ixx all hoixosty lot 

xis rooogniso that wo livo on xxxodorn crafts manshijx 
in its modern form . ’ ’ 

To ixs as a nation of craftsmen thoro aro dis- 
advaxxta^os attached to the jporf<?ction of the 
maohixxe. XUsnally, tlio more xxoxXoet it is. tho loss 
intollii^oxxoo is rxe^ided for its o^oratioxx. Tho trans- 
fesronoo of a slcillocl xxxachixxo to axx other couxxtry is 
a simixlox' matter than the transforonoo of skilled 
craftsmoxx, axxd trx*xy load to tho jxartial traxxsforence 
of an indxxstry to other countries whore lahoxir is 
oJfcLoajxer, xnarkots Jxxst as access! hle^ and the raw 
No. SOTl, Vox-. 
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materials of mannfaotxxro xxearer at hand.^ The 
cottoxx indxxstry is a case in jxoint. the 

invention of a xnachine for^, xnass jxrodnetion xnay 
resxxlt ixx larg:e xxxxmhers odf^ skilled woi-kers heixx^^ 
sxxddexxly exit off from their cixstoxnary meaxxs of 
livelihood, with oonsecinexxt loss of ixxdividxxal skill. 
.Vixr thc^ fix'st, it is xxo romx^dy to reduce tho staxxdarcX^ 
of livixx #5 of tho ojxoratives, say, of I.»anoaslxire, to* 
that of Xndian or Ohxnoso oyxorxxti vos , There 

shonld l>o xxo room amon^ an cdixcatod commnxxity 
fx>r ifxrodnotivo jxi'ocosst's oallinjg for little ixxtelligenoe 
ixx their w'orkin^. 

Tlio rexnedy for the-? first, as fox* the* socoixii, 
situation is to he found in the full ntilisatioxx of 
tlioi skill of the disjxlacod oj>x>ratix’*es oi^ xxew' jxi'o- 
x^resses, nexe xmxoliines . anti ixx entix’ely jxe\x' industries. 
Xt is tx'xxe tlxis j>ostnlatos a nov? orient xxtioxx of oxitlo<->k 
Sri ixxdijstry for employers and c'mpJoyx>“d , hnt the 
xxatioxx slioxild profit hy it : thx' olil static oonoop- 
tions of ixxdiistry an<l industrial rolat ionsli >s hav^e 
stood ti>o long in flio way of tlioir rxxt ionalisat ion . 

1I"'h€^ eloc^nx'ixt trilmte wliiolx iSir W’'illiafn Xlragg 
paid to tho c|iialitios characterising oitx* ci'xxftsnxc'n , 
xiot the least imjiortxxxxt of wliich arc* pride in their 
w*ork and their txdxx ptahility to <;haxxging cj'otk lit ions, 
w'as wc.'ll ilt^serv'ed- The ohstaclt* to industrial 
progress is to he foxmd not among thx^ni Imt. in 
ont-worn ]|^>olioy, thc^ ixxca|xacity of those* xv*h<> s]xxx).>e 
it to do inox’o than frame paxiic nx<?asiires for tho 
protection of thrx*atexxod iixdixstrios, iristc^ad of c?on- 
cexxtratiixg iipoix those xx^hioh, hy jixitting tho 
greatest straiix xxpcxxx oxir resources of know" lodge, 
ixxgx>xxnity , xxxid skill, c^xiickoix tht* natioxxal intelli- 
goxxox*, axxd tXiorehy enahle ns to stand j>re~eminent 
hy virtxic of oxir capacity to assimilate' and ap|>ly 
scientific knowledge, xxow’' ideas, ixeiv proce-sses, axxd 
to dx>viso xxew’" machines. “ The ixxost actix^x* of onr 
modern iixdxxstrios aro those*- xv"hich txrx* founded on 
recent seiexxtific research."' The oxxly hope for 
older indxxstries to gain their former position ixx thi* 
w*orId is for their leaders to exxconrage- axxd to look 
to scientific research for salvation and to coxiaply 
xvith its precejits, even if this involves the rxithlx^ss 
scrapping of antiqxxated plant axxd the adoption of 
exxtirely new^ methods of prodxxotion. 

Isfot less important thaxx the change from single 
handed to associative craftsmanship xvhioh sciexic 
has efiCected, and the conse<3[nent changes w"hic’i 
this has involved in indnstrial orgaxtisatiem^ fl» 
introdnetion of a new factor in inditstry, namely 
nnlversity-trained soxentiho reseaJrch workers. Tlx< 
social axxd political signihoanoe.of this introd not jc>i 
of scientific workex^ into indnatry i» apt to b< 
disregarded, so that it is parttcnlarl^ -pleasing 
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fljudl t>JbLett> Bir Williauiaai Cb<l<3.x*o»» clectla witli 

i^KfitixenOo w'liioix tiix&y oatxi. 1>^ ©a£:;p«(<5t>«3<l t)o e»3ceirfc, 
tioti zjacMpely l>y l>i^ngiix^ iBolexxi>iHo icxiLOwlodl^o clixc^I 
in.fiisixx^ a. »oion.t>ific3 iixt.o or‘«*f-fc«nxa,rxsliiX», l>xxt> 

wlxtt*t> i3 of ovctix groa/ir-or ixn. jxort>fiuxioo , Ixy 
t>x*i<igiixg ■fciia.'fc da^ixgerous gxxlf wlaiolx lias Ixooix ovor 
Avicionixxg so-oalloci oax^ifal and lalioixx-. 

“ 'X'lxoy oan wyie^ak: x^’i-tlx -fclxo omployox' as xixoxx also 
•fcrainod in nnlvorsit-^r and oollogo, oxcolxaixgirxg 

l>lxo\xglxt> wifH oaso and acionrac^r, aixd af -fclxo samo 
tiinxcs ■fciio^^ ax*o follow' -'worJk.ex's ■wiflx flxriso iix tifio 
six ops, and oaix lxi*ing Ixaol*: -tlxoro »ome» of flio intiOT'owfc 
and ontlniwiasxxi w^lxioli springs from flio nndox*- 
standing of pnrposos and xnofhods.” liringing 

•fclio infox'osfr an<i ontJoolc of soionfific? irxc|nir>^ ixxtio 
foxic-li vx-'Jfli Ixofli oniployor axid onxplox<^<^l? may 

pi'ox^t' fo lio 1 . 1 x 0 flixxc fliaf xvill inaJko flxonx rixn 
f ogotrliC'r. 

If is ixof a jiolift^ o^caggc* ration to assox-f flxat: flxo 
Of>nnl.ry slioxild >>o grafofnl to JHix* AVilliaxxi Hragg, 
not only ff>r c*lic>osjiig Cor liis ^>r<^si<lc?nf ial addrows a 
snl>Joc*f xvliioVi o>:orc*!isos so many niiixds lo-day, tnif 
also fx>r t lio xvay in w'liic'li lio Has raxisod it aliovo 
flic* lox'ol of tlic' factions ooixtroxTorsy , and fox* t-Hx** 
Hopo w'Hix-li. it iiXMjii ros . 'X'Hc^ foat is tiie’j nxox'o 

inarlcalilx* l>o<*ansx- lies sHirHs nones of tHes iswnos 

x^'olv'ocl, F'ort iinatoly , tHo attittx<Jcs of tlxo pross 
Tw^artls iHo X:5ritisli Assocsiat.itin mesotixxg onsnros 
le* dissoniinatiojx of His x'ioxvs among millions of 
IX- ooixntryinesn . 

Scientific OsLlvinisxn. 

^ ^ .jFd ' /hiis lCs<H€t,y^ 
ctnri €M v4rrrowa/ o/^ 

I5y Koatx-ioo IXatoson . ]t*p. i:x: -+-4-T3 -+- 4 

filatos. (C^axnHx-ieigo i -A.t tHo XTixivox'sitxr JPross, 
102«.) i>l«. not- 

Irl K Hoxils: Hof ores ns falls into tHroo parts. THes 
nxomoir is folloxvod Hy twonty-two ossays, 
'HicH for various reasons are not to Ho ineslndod 
1 IXatoMon’s oollootod soiontifxo papers. Soxne of 
liese, sixcH as tlie leotnre to tHe Xloyal H ox^ioxxltnral 
ocsiety, xvHicH eoxxtains tHe first ll^xxglisH account of 
leixdelism, are xxxainly of interest freim tHe His- 
cirixsal point of view, as illustrating tHe growtH of 
1 10 science of genetics, and of IBatesoix’s own 
leas. OtHers, in particular His UerHert Bpencer 
oture oxx J&iological JP'aot and tHe Btx-ucture of 
•ociety,”’ contain His vie-ws on social proHlems. 

THe memoir sHow^ us a maix wHo must Have 
n pressed His oontemporaries ev^n Had He never 
xadeany serious oonttiHutions to Hnou^ledge- He 
orined deHnite oj^mions on a numHer of suHjeots, 
No. 301^, Voi-.^ 


fi^om tHo Bis tine ISXadonna and Compulsory Olreels; 
to . nationalisxn and natural selection . Sut tHe 
processes Hy 'wHioH He arrived at tHem maHe it 
clear tHat He w-as one of tHose radically aHnormal 
pHenomena, men w-Ho tHinfc for tHenxselves. 
Ifenoe, tHo life and letters are wortH reading, not 
ordy Hy tHose wHo knew Hatesoxx Himself, or avIsH 
to follow tHe History of genetics, Hxit also Hy all xvHo 
desire to study tHe w'orkings of a certain tyjxe of 
scientific mind. TQveix in His scientific writiixgs, 
and still inox'e xxxarkc^-^dly in His oorrespondonxie, 
Bateson was never afraid of “ tHinking aloud.* 
Bonxe of His ideas Have xxot found axxy application, 
some per Haps never will. Hut otHers may yet He 
developed. Xn particular, xxo Hiologist w-Ho is 
interested ixx tlie proHlenx of pox-iodic structure, 
xvHetHer it Ho tlie segmentation of an artHropod or 
tHe striping of a s^elira, can afford to neglect ..His 
point of view^ on tHis suHjeot. 

JBateson w'as of course ixx advance of His tiixs^ w^itH 
regard Hotli to teacHing and researcXi. iXis applica- 
tioixs for tHc cliairs of 5 Roolog 3 - at Oxford an<X Oam- 
Hridgx^ (ixoitHer succc^ssful) contain prograxnmes of 
stud^’' w'HicH ai*e to somx^ extexxt Heing adopted at 
tlie present time. IrXe Had tlie utnxost diffioxxlty in 
oHtaixxing any facilities for rosearcH ixx gexxetios, axxd 
w-as oxxly aHle to carr^^' on at a cx-itioal period Hy 
meaxxs of private Hexxef actions. XCvexx XlsTaTmaB! on 
nxore tiian oixe occasioxx refused Hinx pxiHlication ! 
If w-e are to measure His success H 3 - tHe im^ 
X>x-essioii wdiioH He xnade on His coxnpatriots, 
X3atcison w-as a failure. Xxx tHe fact tHat tHe 

BritisH H^xnpire producers more animal and vegetaHle 
X>roducts tHan any otlier state, it Hoasts of excactl^r 
t"wo gexxetics at tHe present day> 

and tHe gexxeticists of tlie XJ.S.A. and XT.B.B.IEt. 
are undex-taking researcH Heyond 

tHe resources of any Britisli institution, prograxnmes 
in w-HicH Bateson's persoxxal influence can often He 
traced . 

THe fix-st two of tlxe addresses sHow How^ Bateson 
came to take up IVXendelism. In ISOd He vras 
sx>eaking to tHe itoyal Moxrtioultural Society from 
His ow^n excx>^**i®^< 3 e on tHe effects of crossing various 
types of plants and poultry^^. Be pointed out tHe 
universal oocurrexxce of discontinuous variation as 
tHe result of suoH crossing, and desoriHed a case of 
wHat is now- called dominance. In IQOO He was 
to read anotHer paper to tHe saxne Booiety on 
** BroHlems of Heredity as a BuHJeot for Horti- 
oultxxral Investigation.** In tHe tz'ain to X«ondon 
. He first read, I!dendeTs paper on xnHeritaxxce in peas. 
Bo conxp^^^tely did it .:fit in witix His; owm e:3t3gKiTeience 
and dedti< 5 *tipnia tHat Ixe iriHcirpoirated an account of 
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intio }xi 3 loot.^:ijro, wlxicli. i» r*03E>rocixxo^<i irt -tlxo ]px’08^xi.1> 

in. SL ixia rnTboi* of o'feli.oi’ j>a.i>ors^ ixLcslucHtx^g -fcliLO f ct,r]cxou.s 
1914 x^zre>sicle^i3Li::.istl £bcldi*OBSoi3 i^o frlxo Utrxt^jlslDL .^^LSisooxcb- 
“t-ion. in -A.nf?tii-«LlicL, £xncl fit.n iJmj>uil>Iislxo<i l€>ot>m*o on 

O-amoio £kncl SSygotio,* * "wo oan follow flxo clovolojp- 
men-fc of Ixlis ^oxxofiotfl jl<loa.g». Hixi io t>H© roviowroi* 
a,i losLSi, ilxo mo3i inforos'fcinjg; «3«sa3,^s in flio Ixoolc €li*o 
ilioso in w^lxiolx lie* clIIow'ocI liimeolf t>o Inis 

l>iolo^ioebl nloa.» ■fco Imma^n x^T-ol^loms . IF*or Ixo Ixa-ci 
lifvtilo fox* a.Tx>^ l>xxf ct soioniifxo aa. 5 > jxrofitolx . 

H^oli^ioxx, jxoliiios strid la.w Ixo Tniwinxett/ocl txncl clis- 
lilcod ; -to itinx taoenxocl s>^si>om« of oxxxxilxersonxo 

infrxgxxo xnoncboiri^ ixtixxxtxn 'px-o^^x-oss fxnd oont/oxxf.” 
Ho x*o^a-x*clocl doxnoorcLG^y ix« l> 4 xsoci oix a. fctlla-oy, £xncl 
■^ooiixlisxxx prolxalxljV" irnpi'afO-tiofiLlxlo, l>xxt:. lio liopod 

fox* flxo coining of a. w'^ox’lci st-sxtici and confc 4 i<iorod t>lxo 
px*osont> social order fo Ixo k>ot-lx evil and xxnsfalxlo- 
So ATory fow’ of txa ax'o likol^r fo find sxxpporfr xxx Ixis 
w x-ifings for oxxr own. political viow^s. 

Tlxo foundation of Hatosoix’s social plxxlosoplxy 
was tlxo innate inocxixalit^ of nxan. ^ Scottxslx 
soldier, wlxo Ixeard one of Ixis loctixros dxxrixxg tlxo 
War, said, Sir, w'lxat ye*re trilling ns is xxotlxing txnt 
Scientific Oalwixxism,’* and Ixo Ixad corxsiderod tlxo 
possilxilit37' of pnlxlislxixxg sonxo of tliese essays nnder 
tlxat title. Unt lie did not, lilce Oalvin and many 
exxgenists to-day, regax-d a large section of tlxe 
Ixixman race as damnalxle. He conld not sym- 

X>s.flxxse witlx Oalton^s condemnation of ‘ RoHenxian * 
Ixalxits ingrained in tlxo nature of oertaixx xnen. He 
w^as inclirxecl to l>eliewo tlxat six seep titxility to tnl>er- 
enlosis and insanity nrxiglxt l>e associated w*itlx 
genins, and, tlxerefox-o, Ixositated as to w^Ixotlxor snclx 
conditions slxonld l>e disconraged, tlxonglx Ixe Ixad of 
oonrse no donlxt tliat tlxe feelxle- minded slxonld l>e 
segregated. Clxx tlxe w^lxole, Ixe 'welcomed Ixnmaxx 
diversity in tlxo spii'it of tlxe fanoier or tlxe drama- 
and Ixe Ixased Ixis social plxilosoplxy on its 
recognition . 

When politicians hawe learnt tlxo elemeixts of 
hiology , which, as JBateson realised, is lilcxdy to ocenr 
elsewhere before it takes place in liritain, they will 
attempt to pnt iixto practice somx3 of the ideas 
^'dnnxhra'fced in “ l^iological IFacfc and the Strnctxxre 
of Society.''* They are Ixegixxnixxg to realise the 
evils of an increasing popnlaticxxi, axxd of a criminal 
lawr based on thx^ theory that crime calls for punish- 
ment i*ather than treatment- IBnt many of them 
still hold to the viewr that oq^nxvlity of o^xportinxity 
and xiniv-ersal ednoatxoxx will lead to e<inality in 
other respects, ratht^x' than to axx Intexxser social 
stratification. ^Hateson's ideal State was stratified, 
bxxt stratified on groxinds of innate difforenoes rather 
OSTo. aOTl, V'oi., l!22ij 
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thaxx of axxcestry or 'wealth. Si|Sl^ilarly, he deprecated 
a general code of morals for so polymoxfphio a species 
as man, and looked to soxenoe for salivation from 
SIX oh codes. Science knows nothing of si*x save 

by its ewil oonsecjnence. ... science stxrengthens 

oxxr hold on natxxro, xnore axxd more wrill men be able 
to anrixil the evil consecixxonces of sin. I-*ittle by 
little the law' w^ill lapse ixxto oblivion, and the sins 
which it created will be sixxs ixo morc^.**. 

Tn order that the rxxh>rs of tlxe coxxnl.ry shoixld be 
at least aware of the scientific view', he was deeply 
interested in any x*ofomis in the edxicatioxxal systexn 
w'liich might ixchieve that end. Ho -was not very 
sxxixgxxixxc as to its possibility, axxd he defended the 
classics to the Ixxst. ilxxt he rcgax*dx?d biology and 
geography as the propex- approaches to physic-s axxd 
cherxxxstry, and the reading of axxoient axxthors w'ith 
a traxxslatioix as the proper approach to grxxmnxar. 
Hence the present type of scieixtific tc»achixxg cxirreixt 
in schools w*as as little to his llkixxg as that of classics. 
The reviewex* at least eaxi sympathise wdth Ixis plea 
thxxt xxxtxoh solxool laboratory Av^ork too ofteix con- 
sists of slavishly verify ixxg AA'lxat Ixas already beoxx 
verified repexxtedly , and that a foAV' Ix^ssons ixi the xxse 
of ixxdexces axxd books of roferexxce AX'oxild be far more 
valxxable . 

Obaraoteristically eixoagh, the book eixds W'ith a 
list of coixtroversies irx wrhich JBatesorx was engaged. 
I'Xis view s oix most topics w^ere controArx'^rsial, and 
for that reasoxx no one caxx reaxl his essays w'ithoxxt 
being stimxxlated , for it w^oxxld, wo tbink, be im- 
possible to find axxyone Avho agreed w-ith hinx oii all 
points. Nor W'oxxld he, W'ith his love of hxx.Tnaxx 
diversity, liave expected sixch agreexnexxt. Jtfe was 
often pessinxisHc of the immediate fxxtxxre, and some 
of Ills 03.>ixxioxxs are perhaps xxnlikely to stand the 
test of tixne, bxit the premises from which they were 
dedxiccd are those w?"ith w'hioh the majority of 
scientific men woxxld agree, thoxigh few^ coxxlcl 
express them so w^ell. 

“ The one reasonable aim of man is that life shall 
be rxxado as happy as it can be made, w'ith as mxxoh 
as possible of Joy, and as little as possible of pairx, 
Tlxexe is oxxly oxxe way of attaining that aim : the 
pxxrsxxit of natxxral kriow'ledgci . Wo ax*e all eXtiasoxxs 
of one little planet. We are, as it w^ere, a ship*e 
company marooned on an ixnknoAvxx and mysterioxxs 
island. There is no tixne to qf^ixaxrrel aboiat oxxx* 
origixxs. We have food to find and shelter to 
pare. Of what that island xxxay provide for oixr 
conxf oxrfc we know still very little. X»ot xas in peacx> 
explore the place. Xt is fiill of wondoffnl things''* 
and for anght we kxxow we xhay yet th^ . elixir 

of Ufe.** ^* 33. M. 
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Tiic 3o4«5nt:ifio'^^tia«l3r of Po{>ui€Lt:ioi:is. 

(1) THe, J&'VL.'mct.rv HctHitctt, Kllsworiili Hxirit-ingtioxi.. 

(I^ifciraLry of MIo<ien:*n Soiorxooa.) 3cii -h 203 -+-27 

<l-*orx<ion : Ohetx>i3a.fitTx a,ri.<l XTaull, 

102».) ixof. 

C2) 'F'lher of Xiy EllBwoi--fcli 

foix aixcl l-ioon. IF*. 'WHifrio^y', -4- 3€>B -+- 4 

X>l£i/1>OB. (l^oo<lori. : 0>i a,j> jTtx etiT. eLXxcX X-tall, Ltxl., 
102H,) 1C>^. not. 

<3) JH[ '^I'rrvcf "ti. JU iij-r a tion rLirt^t JT'tJif'ii.r’e. : «t €>f 

th^e, € ^ ^ C.yryyif'roZ of JRJ'm.'i^rcM.tiryn-, 

X*jrof. .7. "W". C - f*T»' 21 B -+-4 y>la-t>oB. (Xion- 

floja : JBcj'oloy^, Biorvirro ji-tic3 <^o., Lilxl., 102B-) 

12^?. Or/, not./ 

Tt. JXU3S^^^TJ^^C;"^0>^ . CSvo^or.v li£»,vo no 

littlo iiri oorntTYon. 'JTliC'X *n-o l>ot-li nxon of 

.-^oit-noo, OJYO YY pcoo^:!^T*tY|>lit'‘r' jxnd tin* otlic'r* tv f2:f»olo^ist-. 

’^Pliov Ivixv-t" tT'tvv'V'llod w'iriY'lv ~ t->lio>- «-i*o ^^I'of on tvvily 
tj ill Itroji.rl limntm i>j*ol>lomt^, ivn<l wj-o not- 
vfi’nitl to ^ro <njt^iitlo tlio mvrr'ow’ i-txn^o of foc-lmiotvl 
«tvi<iiot^, ivikI upon t-ln^ litiHiH. of tfioir 1 c.tio"Vo1c»<1jj;v‘ tvn<l 
'X |>oi-ii‘noo to clisic'ixB!^ Hooifil tvn<i politi<*tvl <|noBt‘ionB 
>f tin' tltvv. In BO «loing tlioy ViJiv^o Bomoiimow ox - 
:>< »^4^^cl tlK^niBol voft:;; to c-ijr! t ioiBin , l>nt wo m«v>^ lx? 
.^rti.t<‘f n I to lln»rii, Mincx* in jj^oivora.l it ib xnoT'o t c^ l>o 
tliivt mon of Boionoo Blionlvi cttt/<"‘.mx>t to 
li'MW wic'lo loxBoiis fi'oin tlio x-oBtiltx of thoir x-OBOSbOoln. 
LJifvn tHxt tlnoxci^ witliont Boiontitio tT'tv.iixin^ bHoviIcI 
lJo bo. 

(1) 7n X’*iio JXninn.n IX£vl>itfx.t, ’ ' X>x'. JHl vintin^^ton 

rr*f.uii‘Xi« to tv ffwoni'ito tliomo tlio inflnonoo of 

L'limtvlo nfioiv tlio oonrxo of <?ivili«tvt.ioiv . Xlo i«, ».« 
MlA-v'txvB, int-oroMtin^ tvncl wtimni*vtin^. XTLo tvclclB littlo 
tr> tlvc** Boiontifio fonnclfvtion, lYvit lio ^’^oi'fc.s ovit hiB 
v-iowts ixi now £vnd ingonions W'lvy'^s. THo o€tntlouB 
r-oodoi*, ^vliilo T'Ofvdy to «tclmit tiia.t tlvoro Ib no <ionl>t 
BOTTci-otlving:, evnd jioswilily mnoli , in tVio tHoory, w'ill 
ronifvx*!*: npon tlio slonclor «vmonnt of ovicl- 
oiioo rvt pirosont €wa,il€vl:>lo in snx>i>03rt of tlio tw^o 
f vmc3a,monta,l notionw. Tfao»o a,ro tHsbt a-11 x*€voob 
oxliiliit TOCLX.imnm a»otivity in *v ooi*tas.in olimcvto 
cjli«,T‘a^otoriBoci l>y frocjnont va.i*i«fctions of tompora.tm*o 
ivnci linmidity witlvin fevirly xxtvrrow limits, evndL 
tlia,t tlvo a&ono oxcHiTbitin^ tlxis olimcvto lievs slxiftod.. 
nLXio Icvttcsrr cson.O€5rt>tioxx is nooossctry to o3e:x>la'iti. tHo 
f€vo.t tlia^t tlxo oa,r*lior oivXliswvtion.s «vi* 08 © i»x levti- 
.tncios 'wlxor'e* tlxe mofo x>T*o^i'o&sivo jioopileis ixo lon^oxr 
kiwoll. 

I>i‘. HvxntinLgtoiTL sixows somo signs of yiol cling to 
-tlvo tomptaution to losuvo tHo trontilesomo ts^sls: of 
tosting tHoso fonndavtions f>y fixYtixor* rosoa/roh, clxijcI 
to clovoto fkimsolf to tXio plewasatnt patstimo of spoon-. 
:1a. ting a,l>dnt tlxo oomrso of oitrilisavtion on tlio sssnmp* 
No, 3071, Vox-^ 


tion thsLt tlxoy atr-o tjrno. Tliis tonclency to pnslx 
spoonlaution l>oyoncl limits tfia.t a,x:o profltalilo is 
ovidont 'wlxon lio l>i*ings in fciiologiotvi sol oo tion a.s a.n 
avdjnnot to tlio tHoojry. Xlo spoaliis of ffvminos in 
Olxincv, a.nd ctssnmos tha-t. tlio soqnonoo of ovonts is 
as follows. ‘X’fio in.li alii tan ts of tlio sti'iolcion dis- 
tx-i<?t loswo it. I^ato-r, tlic* poorost and loast oiflc?iont 
3rotum. N’ot all tlio comx>^'^ft.*nt r*ot>nvn, Ixooaiiso many 
of tlic’sjrn AA'ill Iva'V'o fonnd oocmpations in towns, 
Tliorofoi'c' tlio iiilval'ittviits of tljo distriot aro l€=*ss 
w’€?ll ondowocl l>i<>logi<*4vlly aftcn* tlian IxofoT’o tHo 
f am ino . 

77vc*5ro soc'ins to >>o no ov^idonco Av liato^ror' tliat tliis 
dooM in faot vv'onld appoax* to Ixo cj^^nito 

as i^oasonaVilo- to svi^^iposo that tlio inoro oonipotont 
and foax*1c?ss w^onld ton<l to i*otviT*n, and that tho 
pojivilation w'oiiltl hc^ holtor' i-athox* than w^orso as a 
1 ‘osijlt. "What is roqjviii'od is inoi'o support for tho 
fnndamontal oonooplions and w'oll-attostod ovid- 
onoc' as t.f> wlitvt doos ta>l5.o yiJac'O. w'hc^thor in rogard 
to tnontal and j|[>liysioal activitios in difforont lati- 
tmlos -or in r«‘giird to tho worlcing of solootioxx in 
v^arions <-i rt/v* mstanc--os . 

(2) It would svx?m tliat JNTi*. W’^liitnoy had pro- 
^>aro<l a draft of a |xn>iilar i>ool5L on ougonios wlion 
ho had t lio good f*>rtnno to porsnado l~>r. Miintington 
to oollahorato, with the- rosiilt that tlioy px’odnood 
fi vv^orlsL that no ono iiitorostcxl in tlio s»ihJo<^t oan 
nogloc^t. The* Ixiolc doos not hogin in a promising 
fashion, Oortain assn rii pi ions oonimonly mado hy 
w'ritors on ongonios 'whioh oan \>o sox-oroly cr-ritioisod 
aro nnoritioally aoc^optod. ILiatc^r, howesvor, tho 
rosnlts of original stndios of tho .A.moric?an “■ Who’^er 
^W'ho ”■ and of tlic? rooords of oollogo stndonts aro 
whioh arc? of no little? int^rost. XJnfortxm- 
atoly, tho data aro not prosontod in full, and tho 
mothexfs omployod in thoir troatmont aro not ado- 
qi^natoly oxplainod. T horof oro it is xmpossihlo to 

axTrivo at any dohnJto opinioxi as to tho importanoo 
to attrxhnto to thorn. 

Novortholoss, xnany of tho xosults whicjh tho 
anthors olaim to havo roaohod aro vory snggosti'vo. 
T^hns thoy stato that, among tho mon vs-^ho hawo 
roaeshod a standixxg admitting thorn to Who's 
tlioso 'with tho host oduoation loa'vo xnost 
dosoondants, 'whoxroas amoxxg tho womon tho post- 
tioxx is tho contrary. Tho rosnlt fox* mon is txn- 
oxepootod. Thoy hnd a oonsidorahly highesr fox~tility 
among ministors of don omi nations vrhoro a systom. 
of family ondowmont has long h<»n in vogno than 
among ministors of othor donoxninations. Htill 
xnoro interesting is tho oxridonoo that within any 
^protxp of thoso following a profession or calling, it 
is tho moat v;aInahIo who hax^o tho largest families* 
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Tliety lr>oliovo tio l 3€3 -wcsU su'lDS'keLZX'bijSL'becl, a.zi.cl "fco 

li>o a- fa, vozir’a.l:>lo a,sj>ooti of tlio dififoroxzf ial l>ir*t,li.-ra.tiO- 
Tlzo diffox'orftrial l'>iirt,li-z*a,t>e ixxiBuy^ A>v^oirl 5 L a.<lvorsoly 
l>ofAvoon. aocrietl ola,H«oM, favouLi^JablX wiflziix 

sooial c;la,sso!S. It> is a fliat, 1111.© ©Aricloiio© for 

flios© aixcl oflior- iiifetrosfiTi^ rosiilt-s is iiol, xxxorc^ 

f ixlly^. 

< 3 ) X*rof. Oro^ory^ lias ^t>llo"v\^ocl uji Ixis sfiacly^ of 
I’aoial -prc>l>l©xiis t>y a siirv©y^ of ixxigx*at>ioxx. "HTis 
•v%’'OT’lc is xlisf ixi^ixislioc.! l>y^ soi©jtxt.iiic; tiol/aoliiixoxxl: ^ 
'W'Hioli tloos Txofc, lio'wov'eM*, jir^v^oxit, Jiiixi from socking 
flit* liixmaxx as^>©c?f of flio j>roIjlom. , 1 T© may lic'^ sai<l 
I/O liav^o a w^orlcl oiit-loolc. Tio clocks not, omj[>liasiso 
©it.li©r omi^x*at,ioTX ox' ixxiTixi^yratrioii at. fli© o>::|>©nso of 
t.lio ot/lior. Ttr, 'woiiJci !>«' x>owsi>>Jo t,o clolxxit^^^ >iis v*it’tw='s 
0X1 ixiaixy of t.lii* issiios X’aisc-tl. His aftifnclt* in roj2cai’cl 
to file* x'x'latioxx l>ot.wooxi ox^ox’-jxoiiiiilatiojx axixl xirx- 
ojiiX^^*^JV*^oxit, ill (j{rt*at. T^x'it.ixixx xui^lit: l>o sov'x^i'xdy 
orilric'ist'cl. JHis x'stiiiixxl/O of fw'O xxnd a <x*^^^**^**^ 
ixiillioxx sixx*x>liis sooxris c|ixitc' xtx'iiif rxxx'y , 

JBxif fli© valuer of flic- Ixoolv. clot-s xiot lit- in ifs 
oonfcri Ixxif ioxxs fo sx>oc*iiic* issxios. Tf is 'V’alixal>l <3 
lificaxiso if is a s©i*ioiis ixffoxrix>f f<> fake- ixxfo aooonnf 
fli© {5C*o|^T*aj>liic!al, tiiolo^ic?al , and ocjoixoixiic^ ooxisiciox'a- 
fioxxs -v^^liicili aro rolovanf fo a x>*"oI>Jotxx wtiiolx may 
•w©!! x^^ov^o fo 1x0 flicx noxdf fc*st of flio ^v'ox'ld's oax^^^i*^>^ 
for sf afosnxalxsllix>- 

1 I''lloro is zxo C 20 xxxitx\v wliioli is xxof iixtoi'c^'sfod iix flxis 
xnatfor from oiio asjxoof or anoflior*. uA^lroady flio 
01X00 xix'agoxxioxxf ^iv-oxi liy somo ooixxxfrios fo movo- 
xnoxxf , axxd flxo rosf riofioiis jxlaood l>y ofixor c^oxxxxfrios 
xxx^oix movoixienf , Avlioflxor in'W'^ards or oxxf wai-ds, ax-o 
X>oforxfial oaxxsos of sorioiis iixf ornxxfional friofioxx. 
Tlio fxxfxxro aloxio caix foil w^lioflxor flxo ixafions of fho 
world oaxx riso afiovo xiarrow' and solfisli c 5 oixsidora- 
fioixs axxd slxow soxno rogani for flio ^orxoral w^olf ai'c^i, 
TJxoy ’vv'ill orxly do so if flxoix’ loadors loam fo xxdoxif 
JProf* Grro^ory’s affifxxdo, w^lxc-flxor or nof flioy adojxf 
Ixis coxiolxxsioxxs. M.. 


THe Mlillcy '\A/^ay. 

JF^Ihot€>yif'ct,^7h'iG ^tZcL» o/’ oj" 

J%!3I[ZIJc^ JPx-of. Kd^vard JKiixorsoxi Rar- 

xxard. JEdifod l>y iCd-wiix 1^. .JF'rosf axxd IVIary 
Kr. Oalvox-f. I*arf 1 ; cintt 

^cr i2^t’ic>‘rt^ . X*x>. vi -f- X3-4r -+ S3 l^ai*f ^ z 

<Z^hcvrtH fxy^cl -+■ falxlos -+ SO 

oliarfs. < Wasliixxgfoix, 0.0- : fXarrxoj^io lixsfifxx- 
fioxx, 102T-) 

f Ixoaxxfifxil aflas ooxxfaixis fifty 

JL of iVLilky W^'ay rogioxxs fakoxx liy X*x-of. JE. IS, 
I3arixard w’ifli flio IBrxxoo folosoofxo of fJxo Yorkos 
Olxs^i^vja'fory alioxxf fwoxxfy yoars a^o, A i^rxxrxf 
No-. 30TX, You. 1S52J 
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for ifs •was xxxado l>y flxo Oarxxogio 

Ixisfif xxfioxx of Waslxirxgfoxx so loxx^ a^o . as 190T, 
axxd flxo dolay itx ifs dxxo fo IBarnard 

l>oixxg“ for some^ yoars affor flxaf dafo exxga^od oxx 
flxo rojirodixof ion of liis oarlioi' jxliof o^^rajilis of flxo 
iVTilky W^ay^ and of Oomofs, wliiolx fox*m Vol. If of ' 
flio S^x*ZjZi€^€xti,o'Xhst o/* tJi^, JT^ic’Jc OZj^e^r'i^atori/ ; and fo 
flio faof fliaf A^'ifli sxicli a dovofod and assidxxoxxs 
olisorvor tlio xxiakin^ of olist-rv^af ions al way's liad 
jirior olaixix fo flio jiixlxlioafion of x*c^sxxlfs. ^’'llaf 
sxxoli w’as so is ixxdood forfxixxxxfo for asf x-onomy , txs 
flioro liavo Iioon v^ory" fow- olisor \'c-r*s so skilfxxl as 
lio, and xvliaf littlo lias i>oon lost, owin^ t<i lafo- 
noss in jin lilic-atJoxx is a sxxiall j>x*iot- fo f<>i* 

flio croixti n nxxtioii fit Jiis ol>soi‘X'^at ional wt>i*k. ''riixis 
flic- ^re^at olisorv'or di<.-<i ti\'o y^<-«xi's tx-fox’c- flio 
j^nxlilicaf ion r>f flixs at,las, xxnci it aji^ioars al>ly 
odifod i>y^ l*rc>f. ISilw'in J5. f'''x*osf and JVliss I v . 

Oalvoi't, flic- lat.for of wlioiii assisfotl l*rof. 15ax*n4xr<l 
W'ifli it. dxir*iix|wC liis lifofixno. JVIost of tlit- clcititils 
of flio foT’in of j>i.i.l ilicrat ion liad tic-c*n s<-tf !<-<!, 4xnd 
flio <losx*ri j >t ions of flio 1ic-l<ls \c'i*ittc'n, )>y I^arnard 
li i txxs<^lf . 

JVlany^ of tli<- X't-^iu^ions ai*c* t lic^ stxnio as tliosi- •v\'liioli 
XJarnard liad alroxxciy- £>Ixof o^ra f>li€--< 1 at t lie- l^ic'k 
Olxsorv'af ox*y , and a|xj>c*ax' in flio- v'olxxmc- n-fi-iTc-d t-o 
ixliox'o. -A. C 2 oin|iaTison ixf ojK’io sliows flic- snj>oi*iox’i f y 
Ixotlx of flic^ Jiriioc^ foJc-sc 20 j[i<- ovor flic.- Willar<l loris 
and of flio dix-o<?f xnofliocl of x'ojix'od ixctf ion onij>loy«?cl 
in flio aflas xindor rox'^iow ovc-r flic- <?ollotyj[io in 
flio J--iok •volnxxio. rflio Ut*ii<;o f olosooj.xt>s lias two 
jiliof cxf^rajiliio lonsos of fixe- doxxlilof fyfic- of JO in. 
and in. ajxox'fixro. Xf Ixolongs fo, and is nox'xixally' 

sfafionod at, flic? Yox’kc^-s Ol>S€?rvaf oi-y', lixxf fox-fy of 
flio fifty ifilxofo^raiiJis x-c?j[>rodiic 2 od in flic’f ‘ ' Aflas ” 
woro xnxxdo dxiriri|^ flio sjpx'inf; and sixmmor inonflis 
of loos, wlion XXarnard f x’ansjxorf €?d flio folo- 
sc-c>xio fo jMounf VV’^iJson fo fake? advaixta^^o of 
flxo oJoarox’ at xiiosjxliox’c^ and lowor lafifixdo-, Xf is 
xxof sfafod wliiclj Ions w'as c?mi>loyod for flio 

I>liof ograjxlis rojxrodxxood , l>iif j.>rosLxnxal>Iy if •was 
in most oasos flio lO-ixxoli. TTlio dofixiifioxx is 
o^coollojxf oArc?r a fxold of sovoxx or oig^lif do^jx’oos 
iix diamofor. 

Ovor flxo €^-v"oi‘ difficmlf cj[xaosfion of Ixow liosf fo 
rojirodxicjo flio dc^Iioafo dofail of colosfial jxliofo- 
gracilis, XXariiard spoxxf ooxxsidoralxlo firxxo. Ho 
was xxof sxxfisfiod -vv'iflx flxo xxxxiformify of flxo 
oollofyjio jprocioss, and finally docidod oxx diroof 
jilxofog^rajiliio jirixifs froxxx xxo^afi-v^o oojiios of flxo 
origixxals, in flio Ixojio flxaf wiflx sn:fi5.oxoxxf j>ro- 
oaxxfioxxs ixx flxo filxofo^ra]plxio ;prooossos flxo jirixifs 
•woixld Ixo roasoxxalily ;{xoraxaxxoxxf . Tlio rosxxlf #is 
a ATolnmo of plxofo^ra^^lxs -wlxiolx for Ixoavxfy axxd 
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££i,i'tl:x£iilxi.efe»3 in. t>l3:o dolineckt^ion of destictil f«.r «xxx*- 
;p£i,»4»o» ' ^ny t>hin ^5 of it.» Ixind 't>lri.€bt> Hets yot> l>efOix 
X>r od nood* 

THo “ -A.tila,H ” ooxxf£tin« j>JriotiogrjBi.I>lxH of ‘ «olo<3t.od * 
x*e>f 5 ionw <xf tilxo jBtnd t>lxo i^roett/ morjorify 

of tiixoso na,t.txira,lly cslxist.e^.T'od roxm<l 

loixg;itixdo 330°, fho i>oi*'tioix of flxo nxost> 

T*ic;lx in ixxtioi’ost, in t>lio oonaff^lltxtviori^ of O jxfii xxciiixxM , 
»Sc3or^>in«, and ii«. Opj>Oir4it-o oaoli plxofo- 

p^rapH is a dofailo^l dx-^sor-iptioix of fic^ld ; and in 

•fclici <?ompaixioix v’‘olnni«' is for oac*H fioJd a 

cixarf iix wliic'lx aro wlit>w'Ti fiit* X5.1^- stars axxri 

^n-inoipa l nol>iila?t, ol nsfors axxd <lai’l<L mark: i n^s, an<l 
arx aoooTXi j>aixy i n^:^ t>at>1o pji n*- i txi^c tdic' |>c>sit ions of 
<-)liJoc*ts an<i r^t.fior dof*iils. It, is a lit.t.lo 
1 1 Ilf oi't n t Hat- fH<^ ^xowitioiis aro T-of<'i*r<^-d to siioH 
jifi < >l>s« >l<‘.t'^‘ <‘poc’!li ixs 1 KTri. '"PHo <lix'ision, Hovve'X'or, 
int.«> tA\ o x’oliim^'S, c" i iii> Vil i npc 1 >H of < >pcra-^>li , <l*^^s<*ri | > - 

tioii, c*Hixrt-, itn<l t-o H<* <.*oiisijltod sirn iilt-ano- 

onsl\*. is £m iiiinit*riso c*< »ti » ioiK-o . it is futile* fo 
{i1 t,< *14 1 1 »t tc» « it'Sfri Ht' tH<* |>Hot op;ra pHs ; siiftic-t' if 
to tliM.t tlic* dark imirkiii^s in all tJioir p:radafioxx 

of i iil-t^Tisi ty iiial i i it i*i<*a<‘y of <ntlliii<- ixi'c* inosf 
fait Ilf nlly r‘<'| *i*o<lii<*e‘<i , T'Ik' la<*k of iiiiiftimiify iix 
tiif* I>l4i,(*km''ss in |^>Hot.r>p!:i*a| >Hs of many of 

da,rk m arki i i.i 4 :s 4xt. otic*<* sii^p:<'‘sts t.li<*ir fmc' ; 

fliaf t-Ht»y 4irx* oHsc- mi i ip;; c*lon<ls and not. liolos, as 
vvas at first tiion,i»:Ht-. ''Po iiiirnard av’-o ov\'o ni<ist- 
of onr kno Nv lodj&^t* of t la^st.* inarkinp^s, and it is 
tiiorc^f ('iro a^H>ro|>ri4vt ti* tiifxt t lit'rx** sHoxikl lie* irioltidod 
in t.li is x’olnmc' a " ‘ C Jat.alop^no of 3-4-t> l>ark OHjoots 
in tix* ^■^ky.’' HPlix^ first | lart of this list was 
lisfa'sd Hy JEiariiartl so^v^oral yoars aj^o, and tHc* f^roator 
part of tlio rornainiix^ oHjc'Ots A-v^oro s<*-lt?‘Ot.x*'d Hy Him 
X>r‘j'so 1 1 SI, I ly . 

T^liorc' roinains to Ho nionti<ino<:l tHo introximition. 
“"Pliis sxj>poars in tlio first x>oi*son as fi'om tHc» pon of 
Ptsxrxiarxl Hiinseslf, it liavinp^ Hoo-n <;onjpiJod from 
notos tJiat Ho jiitt down for tHis ovor a 

pt^riod of toxx or moro yoxxrs, and fronx oxetraots 
from Ilia jxix l>lia>iod c;oxx tains a dosoi-ip- 

tiozx of tlxo lirnoo tolosoopo, soxixo gonoral x'oxxxarks 
oxx tHo iVtilky Way, iix partioiilar oxx its xiakod-oyo 
aspoot, axxd xxotos on tHo pro jxai'atioix of tiio *■ ‘ Atlas, 
It onds witlx a xxsofxxl HiHliograx>Hy of Barxxard’s 
X>apors on oopjixato stiHJoots. 

T^v-^oryoxxo oonnootod AA^'itlx tHo x^t'^^^dnetioxx of ttxis 
** Atlas ” is to Ho ooxtgratnlatod. It is a doligHt 
to Hoixold and to fxaixdlo, and forms a fittiix^ 
xxxoxxxorial to tlxo groat oHsorvor "wixo plannod it. 
A glaxxoo at tlxo strlkiixg portrait forming tfxo 
froxxtispiooo will suggost w^liy azxytlxixxg loss noHlo 
woxxld Ixaxro Hooxx ixxadocxnctto- 

H. k:,.s. 


Otxr Boolc.stxc^If. 

E't>ol'ijLti€>n. cx-TidL thti, cyf b&iirh^ xxxx Jn^ieux- 

€yf JF*a.th^ to tH& oj" 

t79>e, ^ JtiitGmrx,l Vctlu.G& ’ tfir-o'UL^h- A'xxoxx?- 

iJodjyc €>f 2Sr €tt'U^r€*. . 13y JL>r. d . P^arton iVlilxxxxx. 

JE^p. 2j2;H. (X.iOndoxx : TIxo l^ross, 10i2S.) 

iSt£. not- 

rPiiK sxiHjoot of tHLs Av^ork is “ tlio signifioanoo of 
tlxo OA’"olntioxxar 3 ^ AV'oi'ld v^ix*w’ for inaxx Ixixxxsolf , ' ’ and 
tlie% AV'rite>x*’s mxdoa.'voxir is “■ to ro-mad tlio faots of 
soit'sntific'i x*osoaroli iix tHo sx^Horc^s of Hiology, 
goology, ant.Hrc>x>ology , and x^*^>^^‘^^^dogy TTlxo 
task sooins aix axnliitioxxs oixo. Hnt it Has t<.> Ho doxxo 
ovc*!* and oa^ot* agaixx xxnloss aa^o aro to lio snVnxiorgod 
Hy a ooii tinnally inoroasing flood of xxnoorrolatod 
faots, JVlon of soix*-nc*o am oftc^n inxpationt of sxxoH 
attonxx>tM, partly Hc^oaiiso tHc^y tliomsolvos ax*o 
iixtorostod ixx ^>arfic*xilar pi'oHiosnxs of rosoax‘c*H, 
yiartly Ht-oaiiso tHo limitations of tlioir oav'xx oxit look 
ax*c^ aj>t. t«.> l>o om^ilxasist?<l iix t.H oso att<>stnx>f« S't a 
syiKiptic* vic’-AA’. r!<€»v^i'rf H<*loss, aa’O oan imagino a 
stmlt-nt of an>' of tlio nafni'al soioxxoos roading tHis 
l>ook AA'itH Hot-H int-x^x'ost xxnd t*n tli nsiixsm . Xt dis- 
X>lays not only a roinar-kal>l<- ac-tt jxnxiixtanoo AA'itlx 
rooc^nt rosc’^ai'oH an<X tlioory , l>iit also v'igorons pt^Av^ox's 
of oompT-tAlxoixsion, «xnd gonxiiixx* fx^rtility of spx^c-xxla- 
1 iA'o x'ost inrox'.. ’X’Ho l>ook, in a worxl, is original axxd 
will rofiay <*#xrofxil stxicly. 

It is proHxxlilo tHat xnxxny x*oadors Avill Hixcl tlxaf 
t lio antHropologioal sootions ixxf orrist tJxom ixxost . 
t>r. jV'Iilnnx rogax*ds nxan as a mxxtation, axxxl Ixas xxo 
Holixif in any inf oi*xno<-iiato syzooios sxioH as tHo Hrnto- 
xnaii, <lc3a,r to X*''x*oxxdiaix jisA'oHologists and yiopxilar 
oncyoleiyxfodists , Ho is disyiosod t<i tliixxk tHat tHo 
rig<>nx*» of tHx» (Xroat loo Agx? offox5tod tHo proArooa- 
tiv^^o tsrisis of tHo origin of onr syiooitfss. XXo doos ixot 
ooixsidox’ tHat sixxoo tlio fc>toxio Ago tHoro lias Ixoon 
mxxoli in tH«? Av-ay of ixxox'oaso of natural intollootxxal 
oapaoity ; aocnimnlation of knoAvlodgo is not tHo 
saxno tiling. XXo txxkos tHo lino adoyxtod Hy tHo 

XtiA’ors— T"Clliiot JSmitH— X*orry soHool, tHat modom 
savagos ax'€>s dogxAnt^x'atos, not, in tHo trno soiiso, 
yirimitiATo nion ; axxd w'it-H rogard to oi>rilisatic>n, 
1 x 0 rogards it as a oxxltnral tradition (not yxrimarily 
raoial) dovoloyxocl Hy oroativo indiAridnals, insyxirod 
Hy idoas, axxd oArorwliolmod from timo to tinxo Hy 
Har'Harxans froxn AvitHont or AAdtHin. GCHoro is an 
osyiooially intorostixxg sootion xxpon tHo rolations of 
tHo yiastox'al ago of oxxltxiro to tHo doA’-oloyixmont 
of roligion, ptxrtio n larly of 01xx*istiaxxity , Itoligions 
toaoHors, as aa-oH as stxidonts of soionoo, would do 
AA^oli to road tHis oxoollont Hoexk . d. O. tl . 


Th€L JW^n/ro-ri. ‘ a xx o/' 

Blook. (PTniArorsity of 
Oayxo Toaa'xx : X^xxHlioations of tlxo ScHool of 

Afrioan X-ifo and I.-angnago.) -+-OT. (Oam- 

Hridgo : At tHo XJnxArorsity X*ross, not. 

TfmKJ SoHool of Afrioan I-.ifo and T..^ngxxago of tHo 
XTniArox*sity of Oapo Town is to Ho oongratnlatod 
on HaAring attainod tHo dignity of a sorios of 
pnHlioations , oatoxx if, OAving to soaroity of fxmds, 
it Has Heon possiHlo to attempt notHing olaHorato 
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ixi forTxi. That-, is cl rtiL€Li>l>esi* of H-t>t>lo 

rnoiiaoxi't if f-lxo st.€trxcia,r< 3 l of qxxa.li'fcy teoTi-fcirrxios f.o l 3 o 

a,s a.s t>lTio firstr issxief. This 

is ct st/iicl^?^ of -trljc?' JSIa.xroxi, iMiss !>. IF*. ®le»olc, 

fhc- loot>ox*oi* OTX ls.Tx.^i.i».s?os ixx f.ho XTTxi- 

vorsit. 3 -, 

Th€^ ISTa.x'ori ax-o a, i^xishrntxxx fx-iho of fc^axxdfoixtioixi , 
A^vlioso laxi| 5 txag:o is olos<?-.l;>r allioci t-o -t.liaf of ISTaxxxa, 

axx^l ciloax’l;^^ xliffox-oxifialod fx’cxxxi flioso of t.lio t.T*i Ixos 
’wTioxxi IVliss oalls fliV ox-t-hor-ti arxcl £Soxxt.lior*ix 

^x'oxi^^s, -tixt^ix* lao^xia^<ets hoiixg; x'e‘lalx*-d l>xii:- x^ixJv' 
clistr.axxfl^'' . Tiio it ig;ati<jxx A;\'as iixxclx'-.i't-alcoii »f 

t>lxo x'e^cj^ixosf of C^ov^x'i’xxriioxit- of t lio JSoxi tf 1 - W t^wt- 

iFx'of ool OT'txl c*. aii x-ixooxix'agirija^ si^ix axul f-Ho 

rrxal c'^T-ial w’-as gat.lix?i*oct 00 Iavo so|)aj-afrO A.-isit.s. Jf 
AV 4 XS foT-fxixxaf o tliaf JNiiss 'vv'iis ai>l<^ f/O ^ 

soc?oixcl ^dsif^ fox' if. xvs-s oixljv'^ hc’-x* a.c*xj iiaixxf 4 xii<’<’! 

■w^ifii fho jxx^o'f>lt> f.lia.f 1 lit'V' >>ofaxxx<^ x'c^alljv* 

ootxficlt'ixf ial an ossciiitial c*oxx<lii ion of sitfc*oss. 

If is C'loax’ fr-oxn flio arXiil^V'sis of flioix* I'X'li^iotis 
Ixolit^fs lliii.f xiofliiix^i i>ixf axx iixtixiuito £ 4 t?rj xiainf axxoo, 
SIX. 0 V 1 as jVliss a t t«*.iTxc*-d , c'oiil^l a.A.-ail fo <iis- 

oxxfaxi^lo t-lxo oloxxxoxifs of fii€*-ii* x'C’^J ij;z;ioxi. Tlxt^jV' 
shoxv xxixxxxisfxxlcsxlxlo ovitltsxit'o of Xlotfxmfof, a>xx<l 
j>ossilj 33 ' of .JEiaiit.ii-, ixifliioxxoi’^ . 'IVliss IXltr^c^h Ixor-sc-lf 
fliixilcs flia.f flioix' olclosf x'olii^ion is a worsfiijp of 
fho xiiooxi. Tiic^x'c* oari hx* liftlo <ioxil>l fliat lliis is 
ooirroof . 

^ *X''h.<'<j'r9/ <\f €h<‘ ///> . JL5>’ I*x‘i*<,* 3 " dolixx 

Har'vx’oocl. I^ax*! J. iii l>*4r. lO.s*. Fax't tl . 

!:*][>. ii -1-13*1. (13x*igfil.oix : TIjo ^xif hox*, KTicl«^T*si>;;v'^ , 

AiixsA^^ox’f li -A voji lio, (I v^in^cix^aTi , 

Tfixs Avor'lc is of flxtr^ 1 .;y|>o ffia.f iix soixi<^ li l>r*axi'ic*s is 
jxolifc^ly' olassifit^-c’l as ‘ j>ai'a<lo:>cioaJ sciioxxc^x' . ' -Aixxoxx^ 
flxo aixf>Ixox*'*s sjxocjxal ooixf rihiafions fo flio tlioox* 3 r of 
flxx^ solax* s>'sfoTxx is flx^'^ livi>ofhosis fliaf iria^xxofio 
holds, of flio sxxii, 'f>laiiof.s, and ooxxiofs. a lax'go 

;|xax*f:. ixx dot^srxxxinixifz; flxx^ in of ions of flxoso. Ixoav^oxxlj^^ 
hodios : fox’ ozsca.mfxlx^ , lio c*xixic;lxidos fliat “ a ma^xxc^fio 
oaxxso x’aflxc^sr fliaxx gravifv’ xindt»rlios fix'ooossioxxal 
rxxovoxxxonf axid olxango of axcial irxolirxaf ion ■” of flxo 
oarfLi (x*. OfS) . A^aixx, Tlxo syiliox'oidal fox'xxxs of sxxii 
axx.<l jxlanofs may l>o larfi^oly dti<^ fo fho XYiagnofix; 

‘ j^loho ** fhaf Ixx^iiyjs fo liold fhoixx fo^ofhor. JMayho 
fho ohlafozxoss of fHo fox’xxxs of ♦Satixx’xx axxd ny>if ox* 
is riof dxxx? t^xx.fii’oly fo fhoii* rayxiil x'ofafioxxs, hxxf also 
fo flxo ohlafo fox-xx! of a xnagxx.ofio hold on 'wliioli 
flxoLr liij^lxly vayDoriatod and ionisiod ooixsf if xxonf s ax’o 
Ixxxn^ (y>. lO). Aixothc?!* oxcarxxyxle^ of flao sfylo xnay 
ho lyxiofod : *** 'Wiffx flit> idoa of flxo sxin as an 

OT*gaxxic xxnify in vioxv, so flxaf no sfx’ong olxai'aofox* 
in His nafxxro is soy>ax’afo in ifsolf Hxif clorivos it.s 
sxxsfonaxxoo fx'om fHo oonfx'lHxxf ir>ns of sor*vioo ox:- 
foxxdx^d fxi if Hy of Hoi' momliox’s in ifs Hody, as fHoy 
liico'W'iso doyx^-nd on if, fHo sxin as xna^xxof nxay fox* 
fHo finxo Hoing: Ho loff, fo oonsidox' wlxaf ofHor* 
a^x^noms aro oy->ox*afin^ ixx fhis C^x-oaf Hxxildox’ of 
onox’gofio fox-ins'*’ (y>- 21). THo worH, liUo xnosf of ifs 
olass, is fHo y>x*odnof of oarixosf and indiisfi-ioiis 
laHoxii' on a lax-g^o mass of xxndi^x^sf oil soionfifio 
x-oading, oxx wlxixiH ixna^inaf ion Has Hoon alloAvod fo 
Tplecy^ nixlxj’idlod Hy aixy affotnyif af cyxxaxifif af ivo 
osfixnafion. Tlio soc-ond -volxirno is <>f a soxni- 
mofayxHysioal cHaraofox'. 

No. 3071, Vox-. 1223 


[S^TTJSMlEtElK; S, 1023 

dTey Von l*x-of . XH. H. IBrooH- 

mann - J^orosoH . 2Iwoifo Xdofox*xxxx^. (Tflanason- 
l^oo^rayiHisoHo KLoxn mission dox- SoHAVoiasox-isohon 
I^afxix-foT*soHondoix CIosetllsx^Haff , 3Eloifx-S.j^o s&xxx' goo- 
liofanisc-Ixon l.-andosa«fnaHmo, Hoff 12.) 1^I>- 

101-28H. (Horn : Hans HxxHoi', 1027.) O HcHw. 
f rancis. 

Tirxs is fHo sooonti soc-fion of a aa'ot*1c fo Ho oorn- 
ydofod in f<.>t»T’ ^xax'fs. If o<xnfinixos fHo dofailod 
c^onsi^loraf ioxx of fHo onv^i^-oiixiionf al faofox-s affoof ixxg 
v-ogofafioix in wifa^. ox-lam 1 . 'Hio <iofails oonoor-ning 
T-ainfall sxx’O c*om fxlt'fc-d , and a full aoc-i>nnf is givoxi 
of sn*nv-fall. snow -00 v c*i’ing , < H’^av ai«d lioax'-fi'^xst , 

liail. xxnd ligiitnirxg 4xs flio^y inilnc‘m*x^ flio sfriioftix-x^ 
axx<l xlov'olopxnt’snf of y>lanf-lifo- faot-ox' c»f 

t.<f*iiny>c'‘i'af nx‘o is int.x'ix i ncroti , l>nf i Ht* aoc-.onnf is 
» inooni^>l<*f x- in fHis psii-t-. -rV x*<^mj>onnd gx'a.yxli 
I iJ Jnsfx‘4xXos flix' a if f ^x*a t ions in fin- snoA\ -linos <xt 
I A-ixi-ions sfafions iix i In^ -liiT-a aixfi f-Ho ^\ly>s fJn*oxigH- 
! onf fiio yoax*. ^Vn inslrm^t Ia'x- an<l woi I- |>i*infcsl 
oolonx-^^^t t xnap irixlioat.os t-H*? dist.rilmtJon <'>f tint 

oHiitf Hixids of 'V't*g<-1.at ion an<l Xyyios of Imxnaxi 
o:x:ploif af ion of yxlanf-lifi' in tJic-. oonnti-y. A full 

disonssioix of flic^ A^alta-* of fliis Avorlc must He* le'ft 
xixifil if is oon I . 

I JSTci'f^rjr <>f 13y 

IVlax-x* J.-<*soar*l>of . ''Px’a nsHi.t x'd l>y 1^- l-Ciu >neloll<* , 
1 OOi>. (Tint Hx-oaclw-iiy '‘I'rii.A’c-lletX's , orlito‘<l H\' Mir 
H. Ilonisoxi Hoss ixficl l^il€*oxx I^ow'oi’, > F|>. ^ 

340. ( I.*oxxdon ; CH*oi'go ll.m it le-eltio ami {^c»ns, 

Jdd., 15^2K.) 12.*^. tie/. n<tt. 

l.#i3Sc:;AixiJ:c>-T’'‘s Hisfoir-o <lo la JMonvollo I"'rano<*,^' ' 
y>ial>lisHod in lOOH. wmxs Hase*d on a ^V'o-jxx-’s ^>OT'soxial 
A/isif and l€>ng Hixsinoss rolafimxs. ft>i' l./x*sc‘ai'l>of was 
a JaAV"yox- wifH ono of J^ioni* do iVlont “s oliiof littn- 
tonanfs af Hox*f Hoy al . JKt\ aHx'idgc*cl foi-xn of fHo 
lilxxglisH f x'anslaf ion, wliioli did xxof inolxnlo fHo 
avHoIo Avoi-lsL, ayxpoaT*od ni ‘ “ Fux-oHas His Igi-inios. ’ ' 
J 02.'3. THo f x-xinslafioxx Av as i-oyiT-ixi f od ixx 1 7-l/> in 
flxo Hai-loian ool loofioxx , axxd again fAvo yt^ax-s lex fox'. 
Sinoo fHoix if Has not Heton x-oissuod nnfil flio ayxpoax*- 
anoo of fHis volxxnxo. THo dosoi-xytt ions of flitt 
ImJians and of oax-ly Hx-oxxoli Jifo in Oanada ax’o full 
axxd VIA?' id, and gxA^'o ono of flxo Host yxiof xxx*os oxisfiixg 
of jAoadia in fHo sovonfoonfH oonfvir-y. THo atoI xxxno 
is a xxsofxil addition fo flio oxoollonf soi-ios of old 
fx-aA^ol-Hoolcs in avHjoH if ayxpoax-s. 

ST^'/c/a/ .* f Ae ..4 ticLjc^tfMAicyyt. o/* eia’/o-a 

to t/9r4^ C'tioTh oj' tJhe. of 

0 'f% JSacomi-ri^cttio'ri of //*o. f of tlhe. 
JFI €x,t Jffi.lforrI FJt crri><l tH^ir ^ jaj[tlir<%€Xr- 
t’ioTi. to of thc< €xt 

FI ^ IF.), l^'i^f>^r2>€»oZ ^ FjOTiAFcrn. 

{Old JP/eir*), OThd FF ,W ; 

th^€i. 2 :MCLt‘i€:.Tht ooZ/cio-Z/ori. of F^lh%/-fit'iocLl F'cLGt^ 
oth<*.r o-rri Hy Oomdr. doHxi A* 

If ny>orf-«Jone?s. Tp. 20. (S^oxxfHaxnyxfon : THo 

AxxfHoi', S7 Wosfwood Hoad, 1023. > 

Txxxs aufHox- olaixns fo dodixoo fHo HoigHf of HigH 
wafor af JVIilfoi'd H avon Hy oonsidox-ing fHo 
disfanco of fHo moon fx-om f Haf yxox-f , fo wHioH oxxd a 
falylo is y>jrovidod giving fHis disfanoo. A ootmiparisoix 
isxnado Hofwoon fHooaloixlafod and oHaor'vodHoigHfs. 
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Letters to tbe IKditor. 

^ J^dLitor c2oe«r uxot Holti hd-rtMtetf ^c^«2^€yrh^bte Jtor 
o^^'i'rh4.o^h» e£rjc»r*e«^«sc2 fog/ acn^c/stjyondleTits . 2Sf f^i-tHer 

ct4j,^h /!•#?_ ■%M/rMM,&rt4x1ce-^ to rotttr'n^^ -M^or* to G€>r^&Sf^€yi%dL -witH 
tfi.G wr-itor» ojt^ r-cyTeo/ec?- ‘Oj^x-mt^or^iyi^t^ ‘’i'xxt&xhdeci^ Jor tH'i^ 
or otHttr jxctrt oj" lsrArrT7M,jc. J>/o ^lot'lcG toJcGvt, 

of ox^i.cm/yrrtO'tA^ c'.07nn^^'tt,n.i<^<xt'io*rt^ 

TTlie Oonst-ltru^ion. o£ Zinc, 

"PliA'r s&iiio w«« ctoTTrj|_>l€^3c wti-t* clemon- 

at ra-t^ofi I ijr»ot.ho<l of aii.alyai« 

»jba‘:joei»t.ocl -wit-H Jhiia riaixio. t ho ou.rvos p^ih- 

liahod Ati 101S12, ho oa»»i«3 t.o tAao <*-oxxfl umAoix that- t-ho 
oloiooiit- oorxfaixxod l.hi*oo al-roii^^ iaot.oj»ow, tV-4-, 0€i, BJS, 
io cloaoonclin^ orcioi' of ahuiri* larioo, axxci oixo faint; ono, 
70. .A, liinU in tixo onrvow at- 07 Mn| 2 :^«^Mtocl t-lxxxl- t-lha 

rritxRa nxim>>or‘ 'waa «-lao |xi‘oy>al>l>' jxi'cw^ont.. jV4an;\' 
xxt-toTxipt-a wc^i'O xxiaclo t-o olioolc thf«x> tiorxolnaioxxM h>' 
xxit^ana of t lio nxaoa -aixootrofi^jrajxh, hiit- in xxo oaao cronld 
jmaaa litx«^« t>f atiixc- ho oht.aino<l oithoi* Ixx tl^C'? clia- 
oliar^j^o ill y.ino root h>'l or hy ao.oolorat.ocl axxoclx> raya, 
I-^'ol low'i njJT »ny x-ooroixt- Hinoooaa xvit-h j^ormaninm, and 
n.~?iTX^,^ t.lio aamo a<^t:t-inf^ of t-lxo cliaohar^o t-nhc?, X liavo 
now’^ ohtxxini'd aat ii5f*»-c^t-oI'y jroMviltK fx*om xirxxx nxothyl 
-whix;!! ai'o ixx atiulciufjc a^roornont- -vx^ith tlxo ooncdnaiona 
of 1 >x*nij >atoi* aii<i thatdoao two txclcli t-i on* xl oonxjf>ononl.«- 
''Fht> II iM.aM-Mpt'C*tra intlioat*** that zimi o.ori«i«t« of aovon 
ij^otofii^js (€f), Or»(f ), OO (fo), 07 (rl), tiH (c), OO (f/), 70 (/). 
'^Fh*'- in hra-cshoti^ inclictatt'* t ho ox*doi* of intonaity. 

Tlii-oo of tlxoao nia-f^a-nuinihoi'a. Cifi, iiO, 70, aro iaohario 
with thoao of c*.o|>ijoi*, IJCXxJlinin, axxd j^omxaixinnx 
r’i’'«poc*tiv'oly , JF*. W’. A.»TOisr- 

1 'aN'r** ixiis-tli h.al>oi*at oi'y , 

C ’ixiix hi‘icl5<o, A-njoc. iiiJ. 


• Oorpuscrutax* TThoor-y'. 

<S. Ij. JSaoi*', of Ch^iK'X’a, ilov’ototi tlxo hoat fxart 

of Ilia lift" to ix t hooi*y of tht> n loi^haniam of ^vav'^ity. 
3 t' apjx^ai’od in t-lio I'x-ii natic^t iona of tlxo Jriox’lin A-f.adoiriy 
in I 7Ht2. 'I'hei fnlh^at aof-onnt- of hi« thx^ory 'was 
jinhf i-ah<*<i hy J-^iox’ro J^rx-voat , aa o<iit-ox*, in ISIS 
( ti*ait.<'<‘a <lo j>li 3 *«ictxao x nooliaixioxxo ’*). Tlxo 

|j:onox*«,l itloa of tlxo t hoory ia t liat xxltx'axnxxxxclaxxo 
c-ox*pnaoU’>a txvo fl>'irij? thronj^lx Mpxxc5t> in all xiiroctloxxs 
wit h 5 J:x*<"»at vc^looity ; tlxat thoy eollido witli tlxo atoms 
of nxtifxchmx^ mattor ; aixci that irx oorxiatoc|norx<?o thoy 
iaano fi’«.*m tlxo snn ox” a planc^t with Ixxsa v^olooity than 
t-hat witli whioh thoy ont-*>r*ocl it, Tlixxa tho atoms 
of tlxo moon am hoxnharclx^xJ hy oorpnsoloa from all 
dirx^otions ocjnally, o3cot'*pt that thoao <*oming froxn tho 
oxxrtli liav*-* «x. »itixx11*»x' volooit y axxcl, iix oonsocixxoxxco, 
tlix> nioon i« dx'ivoxx tovi^arda tlxo oartlx hy tlxo fox'oo 
oallod ijravitxxlioxx. 

This is txlnxost tlxo only moolxanioal thoory that 
<^ori tains tho olornonts ossontixxl to a trvx€> thoory. 
Olio otliox* thoory of j^rav^itation also fxxlfillin^ that 
ooxxdition is fox.nxd€»d xxpon Trof. T'rodorxcjlc Onthrio’s 
oxporirnont on tho attrac»-tion of a halloon hy a 
A-'ihrxxt.in*3f tvxnin^-forlc. This oxcporimoxxt was oxtorxdoci 
l»y I^jorhrxos, thooroti oal 1 y and oxcpoinmoExtall^^, to tho 
roixotions of vibrating drums in a taxxlc of liqxxid ; and 
wtxs ciisoxisscwl fxxrthor hy X-^oroxxtsc. 

Oix Doc. IS, 1S71, Dord IColviix (thon Trof. S^ir W. 
"I^l^ornson ) cormrxxnnioatod to tho l^toyal Hooioty of 
Eiiinhxxrglx a panor “ Oxx tho IJltramnndano Oor- 
pxisolos of Do wago.*’ Tho thoory advanced hy 
l,*o Hage is thoro doscrihod in groat detail. Tho 
abstract of this papor ooenpios about 13 pp- of tho 
l^roGGGi^i.'n.yjs of tho Sooioty. Tho ohjoct of tho papor 
was to romovo soxno ohj€>otion» that might ho raisod 
to tho thoory of lL»o Bago. Dord IColvm suggostod 
also that tho energy of translation lost hy oorpxxsclos 
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m collision with atoms iTxiglxt ho csoxxvortod ixxto 
vihx'ations, or' vibrations axxd i*x>tations, 3rx this way 
tho o^cooswix’^o riso of tomporatxxro in a planot ponotratod 
hy eorxxuscloe xnight ho i*odxxood. Olorlc Maacwoll 
ci'itioisod tlxis. IVfxxch lator, howox*€^r, Bir *T. d- 
Thornson oxpi^xssod tlio ojiinion thfxt tlio Icirxotic 
otxorgy might ho convortod, not ixxto hc-^at hxxt into 
tlxo i^norgy of a still moi*o jxoxiotratixxg ft>i*m of I’-adiation 
•which might oscapo froxxx tlxo gravitating hotly 
xvitlioxxl boating it.” Irl addxxd : ""It is a v<xr*y 
iixtoi'osting rostxlt tliat the** ma<5hin*'*ry •vt'liich Do Bago 
introducotri for tho jxtxrposo of his tlxoory ixas a v't?ry 
<;loso analogy wit-h things for whioli xxow wo ha's/o 
diroct oxrporimontal ovidt’tnco,” 

1 w^as proMoxxt at tho reading of JSLolvin's ^xapt'r in 
1H7J. 1 rogrot that liis alxstract giv-os no accronixt of 

tho naturo of corjxusclos aixd att>ms vrhioli hts t-hoix 
dosorihc?d- Atoms woro vortojc rings, aixd coryiuscltss 
•w'ox'o v'ortioos liho a stxrpont, in •vx^hich tlxo ixxsido is 
«^*it*t;tocl txt its month, passes oxxtsido, xxrid oxx tors at 
its ta il- 

Boxne years lator Ax thon x^x:lxil>itx*d his roixiarhahlo 
e:?cperimorxts oxx tho x'igidity of end Ix^ss chaixxs irx rapid 
xriotioxi along tlio txxngexit to tlio cixx'vo of tlio chain 
JVIo-r/,, lft7t> (?))- Jt tlxon appxxarod that tho 
vox'toc^ filaments ixx T^idv-ixi’s oorpnsclo wonld ht^havo 
in tlio same way ; and tlxat those cor j>xxst?los might 
forxxx the basis of a oorpnscnlax- theory of light. 

On Ang. 1 fo. 1H78, at tlio I_>nl>lin mof-^tixxg of tlio 
l^X'^itish Assoctiat ion, 1 X‘ea<i a |>aper on tlxo ” IVlntxxal 
Action <.>f X^oi'toc Atoms xxxxd D 1 1 x*ammvdmxo <^or- 
pxisirles W'lix^roin I e>t|>laine>d tlxxs x'txdiat ion , ^xro- 

pagxxtxon and absorption of light. iCtxch corpuscle xvlxeix 
|xassixig »x •v’ihrxxt ing atom wonld havo hinhs or saw- 
ttM.xth improssod on its surface xxlong its wlxolo length. 
A-ithon’s x’osnlts lod xxxo to infer that thosxx sxfvr -tooth 
W’onlci ronxxxin lixeed ixx position, and xironld not. travel 
«x.long <li<3 vortc>5?c-filanxent. W'lxile trav-xxlliixg tlxronglx 
s|xax;o tlxt^ toothed cox-pnsclo may exKsonntor an atoxxx 
of tho sainx> frocttxency of vilxratioix as tho ox'igixtal 
rxvdiator. In t hat case the savr - t-oe»t lx rxxtxst sot the ixtom 
ixxto vihratiixn. Thns is raiiiation and alxsorption 
e3c |:>1 ai ned - 

Tlxat papor ma>" jxe.rlxaps now, fifty years lator, ho 
usofni as a snggt^st ion to pt'r‘sx*nt-tlay xvorhors. That 
^>apor to tho llritisix Assox?iation <’:o»xclndod with those 
wox'ds : Tho C|ntJStion ixatxxrxxlly arises, Oarx this 

action ho tho hoy stone to a now tlieoi*y of liglxt ? 
CJarx tho phoxxozxxoxxa of roHootion, I’^xf ra<3tion, ixxtor- 
foronoo, diff ractioxx, xx-nd |.>olax'isat ioxx ho t'scplxxixiod hy 
•tlxis leixxd of action ? In ans'wor to tlioso c^nostioxxs 
it can at r>rosont only l>o said that the gorxxis of a 
xxoxxx.plott> theory of light do excist in this spec xxl action.” 

X <lid xxot pxxhiish axxy^hing more on tho snhjoct. 
To-day, Ixo'wovor, I will say w^hat -was xxxoant hy tho 
last sontonoo. P'/cxrxe Ir^olrvri^cjtlior* ocenrs w’-hon tho 
corjnxsoles hav^o saw-tootix oxxly oxx opposit^i sides, axxti 
not all x'onxxd thoxnx- Xtofx-actioxx is more diflionlt to 
explain, ^n/e-r/crence and jTJ^tJ^rfZctxoPi follow^, o^caotly 
as ixx ^ tho wave -thoory, if oorpixscios flyixxg ixx all 
dix^octionsi rob other corpuscles of their saw*tcxeth and 
carry tlxoxxx on. The saw-teotlx forxxx wavo-front« as 
in tlxe vra VO -theory ; axxd those can oxxly ho propagated 
in a dixoction porpoxxdioxxlar to tho wave-front, 
Dijftractioxx and interforonco can thon ho calculated 
hy mathematical forxxxxxlas, which are px’ociaely the 
saxno as w’-e use in oxeplajLnixxg tlxo same phenomena hy 
tho wave -theory. 

Ter haps these considerations may he of use to-day. 
My reasons for saying this are that they seem to form 
a physical basis for quanta, for Hlixxstoixx's 
photoelectric ^ tlxeory, and for the heat of staars, and 
also for £2ddington*s law of the mass-Xxxxninosity of 
stars- 
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Ql'iA-rtr'fxta., or M»'vi^-t>oot.Jh , ca.rriocl ofif by »> 

oor|->xjscl© from a vil>r«.t ir»|2C af-om t'?o nof pjojiiotre-to f«.r 
bolov^r tbo Rorfaoo of tlrio c;orj>iasc!l<-’«, £i.»ci •fcbt'' fooblost/ 
rf*^it*t.iori fro»ri an at,om xnoro t>ban fillM -tfio oaj^aoify 
of -Llio ci<.>rj:>x*»clo, A. nnmbor of oorionwclof* or 

qoarvt-a ard recioirocl. fo carry o<f all fho ra<iia1>ioi:i.- 
oiii<%rg-y of an afom. 

JSo'iA.r-f'<? t>f JSt€'llctr JE/^r<3rY.— >>o«t f bat o.an >3^ <lono, 
by any byf>otlxe*Ki« lilc<? tbot^c by Kolx^ixi aixcl 

J. «T- ''Plion^son, for j>rox'cn1: in^ tli^o MH 2 >ox-b<^at-infr of a 
«tar by tbo wlioolc of ^ 2 :rav'it.>- -c?or23nMC’los, 

loavcti a ccrt aixi I'OKiclomxj of lic*at <liic <.o ooi'j^owoxilax* 
oolli«iont5_ ''J^biss may nol^^'C trbo f >?*o«cxa1.-r lay *XMti*o- 
noTraical y^\i.x:^A€^ at-; to Ibc wonr*-*«' of f be «vm’« beat. 

?'/io»vy//y jf^c^-i/y. Tf t bo li^^at of atar.-^ t 

013 oolliaions W’itli nltramnuKlane <-or23\iMc:l€-f^, a tstar’s^ 
tf^mporatiiro wonbl bo ^roat<ir for tbo mor<' mat-iHsi’V'o 
at-ar, and ftirldinpjt on-.M laxx' mij^bf. folloxv. 

TUT /Z/Z/tm# jrT?n//A* m ij^bt aotnally' Jia’oo l>o<'n tlitai^j^bt: 
to bx^ t bo«<.^ ooi‘fxn.-4t*Io« wlix^n tboii' c' 3 ci«t onc*t^ xv’iu-; fir«t- 
demonjst rat<?d . 'flio lav\*w tlaat woi-c* fc»mid to pcov'i‘i*n 
tborn, bow^t'V"x*r, do nf>t «ot^r>x 1 1 > fax-onr wxic^li an 
byfxof ijoaia. < J eoxxo r:: 
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TJie I!*ine Sltmotuire of Wool. 

-b: 3 Ci*Tc:axjvi rc: 2 sn'« 3 \'<»ro l»«‘^iin t-;om<^ oi^bto**n montl^w 
a|3:o to deti'rmino tbe fine «ti‘oc*t.iire t^>f 'vv'ool l>y J>C-r*x»y^ 
anal>'ai« witb tbo object of at t-orrijit in/ix to e:>ci>lain it« 
olastic |3roj3d*t.it''S-4. {SoTno intiiriat ion <.»f tbo <‘arlier 
roHnlt.J=^ -waH ^yiv't'n. at tb€> dissciiwaion on t-la' |>ro|>«'rt it‘w 
of coll<>id« at- tlio Lt^odts nioetini,^ of t be l-Ji-itiali ^\t-is<oci*i - 
tion. in JW2T. TTlio e:x:f >eri ri lentw bav^'o novr T'exicb<i<l 
t.be ata^o wbort*^ it. a<*eina 730wail>l<'s to dr»iw aoine 
im}3ortant oc»nc*J naionts. 

Triie "vvool oiioHon in tbo first- instanc*^ -was a fots- 
wold wool j3xirifie<J by* «‘^t r»3a?tion xA'it-b alcioliol an<l 
otlier in sncjciession in a fSo:x:bJet. ajipiarat tas af < r-r i3r<'>- 
liniinary' soa^t* scsc>nrin|»^- 'l^'lie sonreto of J?C-ray« w^as 
a moditiod form of Ow'^^n’s desijxn v\'£t.b an iron anti - 
oatbxjde. l^y m<*ans of a sj3eoial or>nt-innonw 'w'*xfer- 
csoolinjc? <loviec for bot-b ends, t bt^ fvilte could l>e be|>f 
mnninp: eontimxovisly all day fi’oriA a transf orm«*r. 
Since a fibre diaier*-a.m wa.s to be «'>w|3e*?ted, tlie ‘ mon*3- 
cbromatic 2 ^i*^bolo ’ m<*tbod x^'tvs used, a- l>undlt'> of 
fibres beinfj: ax*x*an^e<l as noax’Jy^ ]3ai*a]l€»l as jxossible 
and at- rij^lit- angles to t lie f >enei I of i-ays. 

Ib’-ecsaxit-ions x\^ere t-alcen t.o av’oiAl e^ffec-t-s dtix^. to tbe** 
rays strilcinfj tbe edf^es of tbo last- jxinbolo, axxd vs-^ere 
cbe<;lted by^ l:>lanl<; t-C'^sts. Aftx'i* some 200 iYiilliaxn|3ex‘e- 
boxxrs’ excjYosnre, tbe Oot-swold w-ool, xxxxst ret died xtixd 
gave a very definite ‘ fibre ' fYat-terxi, wliidi is 
sbow'n in IP'ig. 1 . ^’’be feat.xxx*<'s of tliis jiattern are 

tbe two ecjxiatorial sj>ols giving a s^xacing of 10-3 x\., 
tbe twro sbarji jxoJar ax-os giv’ixxg a nlc^an sfxtxcixig of 
f5-lS .A.,, xxxjkI tbe tw-o l<»-ss-dc‘fined ecjxia.toi-ixxl ares giv'ing 
a s|3acing of 4-40 .A-, (xnt^an). ^nxdy^sis xxf tliiw fil>r«^ 
<liagra.n3 by tbx’* xxjetboti sxxgg<«stt>d by- l^olan.vi sliow-s 
tbat tbo ecinatorial sjxots *xr<» OAxusetl by- jxlanes i>arallel 
to tbe fibrt^ axis, tbe j>olai- aj-os by' fdaxic^s tbe norxnals 
of w'liidi lie w-it-bin a- oont^ of lixxlf -angle 17*^ xi-bout the 
fil>x‘e axis, and tbe x»cjnatoria? ax‘x-s, xvlxic-b tire n<'a-i-ly 
sem ioirxtlos, by jxlanes ox-i^^n tated alxnc>st Att rantioxxA. * 

JMioroseojxic ex a.xni nation of t.be c'xj'lls of w-ool fibre^s 
lias sliown tbat tlxe cells consist of xx cell -wall, xvitbin 
wliidi art-* a nuxnbor of fibi-illa^, 2 >t-obabl,y at t-adit^*! to 
tli<> w-a-lls an<l to x-acb otlix^x'. C’onsix lering these lads 
W’-itli tbe -X.-iay- fibi-c* diagram, w'e sxxj 3 j 3 oso tbat tbx^ 
are resjxoxisi ble for tbe ex.^ uatorixx) sjpots, and 
tbe fibrillxx* for tlie «rcs. tf t-bis intex-jireta-tion is 
correct, it xiieans tliat t-bx^ cx-ll is < 3 f elongated 
Bbajxe witb its long axis along tlix^ £il>re axrd its avails 
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j>nt clowrn in layers of 10*3 A, spacing. Tbe sbax*pness 
of tbe ecixxat.orial s 2 >ots snggosts tbat tbe w-all is many 
nxolecnles tbiclx. 

Tbe lx>ngest fibx-illa?, oxx tbis interpretation, are 
ai-ranged in a cone of Ixalf-angle 17*^ (wntb tbe fibrxA- 
axis> connected by tl»e sliortei- cross fil:>rilla*. Tims 
tbe 2 ^<->l*xr arx'ss w'ould bx^ jxrodxxced by- tbe s|:>acing along 
tbe fibrillar, axxd l-lxc* ec^xxatorial ax-cs >xy tbe side 
spacing. Tbe sbarpnx^ss of tbe polar arcs axxd tbe 
x-vidtb of tbx> sidx^ ax-cs indicate tbat tbe fibrilJse are 
rntx-ixy nxolecules long b\it orxly- a few rrxolecnles tJxidc. 

Tliox-e is not tlxe s|>ace liex*e to erxter fully into tlio 
ai'gxxmexxts for t be j>x-eoo< lixxg intei-fxretation of tlie 
fibi-*-! dixx-grtXTXx. Oixe notable jrxioct' of evitlcAixct"- is 
fui'xxisbed l»y |>lie>t ogx-aplis of w-ool stz-etobe<l 30 per 
cent of its Ic'ngt-li. In t-lxis j>iiotogx-»X|xb tbe side xvres 
Ixxxve slx**.i*|* ax-A-ts sxxjxeriixx| >tisot I oxx t Ixexxx, w'bicb ^.vould 
corx'esf >oTxd t-o xx liixitxg-uf> r>f tlie lilxrilla* an<l xx ooxjspir- 
ixxg of tbe lateral plant-s. A.gt».in, a j xlicxt ogi*a|3lx of tlxo 
sxx.nie xvool stx-el<;lied 30 c-erxt. of its b'lxgtb in an 

ixtxxiosfxliex'c* sat u retted xvillx wxx-tt'i- vajxoui- sln>xvs xx 
bi-oa* iexiirxg axi<l deci-x'ase < »f <l<'fiixi t ion in Ixotli t lx*' 
jxolar anrl ecjuxx torial xn-cs. It is lcxi«>wxi froxii stxtdix^s 
t-*f the st r«*ss-sf x-xxin x-cbx 1 ionsliif >s € >f w'ei>1 filxx-es tbat, 
xxTid«^x- sucb coiitf li t ions, tlxc- fibt'ilbo sxxffex* plxxstic*. Ilow'. 



'Pj«. 1 . 


t >ixe otlxt^i- intor<*sting feat txre of tlw' jxlxot ogrxxji b of 
dry- xxristi't^t«'be<l vv’ool is tl«a-t t is no sigxx A»f a 

lir^xxi*! ’ x*ing sxxelx as oxxe -vvoxxld csxjxect to l>r> giv'x*n 

!>>' a gelatiixous cell ttc>ntexxt- xxtxless ortt^ xxttribxxtes 

t-be Jong an<J bx-oxx-d A»-c 2 xx*xt-x*i'bxl ax*<'s to gela-tinous 
cell croxxtent. Txx t Ixis erase, tbt^ slx»xr|xtri* side ' a.rcs 
prodxxccrd by’’ stret-trbixxg v\'oul<l ixxrJicxxte xx xnoleculax* 
orientation of tbis xneuliuxn, xx sna-^cticr st-xxte caxxsed by- 
stretc bixxg. 

C^xxref xj Jly^ |>urified xxxex-ixxo W'ool lias also Ixeen jxboto- 
grxx|>be«l in tlxe <b*y unst rt^t «rbed stxxte txnxl, agxxin, a 
defixxite fi l>x'e jxa-t tei-n was olitained. ''I'bis is sirxiilar 
bxxt- not ideritJxfal w-itli tlxxxt- for Ootsw-old wool. Tbe 
tw-o 2 ><>ltxr artrs arc- nxore ox- less isobxted on a faixxtex' 
scat-tered l>ac-l-c.gi*ourxd . Tbc> sidc^ ax-cs ctx-nxxot be 
discerixcsd xxxxd tbo c^c^uxxtox-ial inxier 'sfxots exnerge oxxly 
as sliglxt tbic-jkexxings oxx a heavy ooxxtirmoxxs circle 
<ioxxtigxxoixs vritb t-be ceixtx-al s^x^xt. tJotlx tbe simi- 
larities and tbe differences are irnpxxx-taxit. Tbo 
sfxacing givexx by tbe polax* arcs is eacaetly tlxe same as 
in tlxe case of Cbtswold avooI, ixidicating tbat tbe 
ad xxal nxaterial of tbe fxbrillae is tbe saxne in tbe t-wo 
cases. Uifferx^xxces in t-be elastic aj 3 d otlxer properties 
of tbe two wools ax*o probably dxxe to variations in tbe 
a.x-rangemont and reslative axnoxxnts of cell -'wall and 
fibrillar. .As regards arraxxgement in tbe case of 
merixxo w'ool, tbe pattei*ix is accounted for by Sup- 
posing tbo cell -w- alls to be tbinner and nxore nearly 
spberical in sbape tlxan witlx Oots-wold wool, tbe 
fibx*ill«5 being arranged in a narrow coxxe along tlxe 


T TJJE13B2 




SaB3aE»T‘3E:M:»K3R, S, 102B] 

fll>ro^ CLrrxci. ir^o l>e» «o f o^w 3m.olocxale« 1:.liiol< orf=» -t-o gfivo 

rxo si<±o et'r’e«- 'JCIrxe^ ««.l>»€»rxo'6 o£ »icle £kr»o^ in. tJhJ-s oek»o 
is «j:x ia»^4Bkirxsi> «4^taril:>-Lji.t.iri|5 -fclxesir ;|3i-«>sor».oe> in 

■Lixo <5*3tse» of Oo£j3w^o1c 1 -wool <>o «», fzrola^t^inoxis ooll cjc>nt:.ont>« 

IP'xxlle^*' doi^cxils of til-xo w^or'lcL s>n<J. flxo x*oxn«>inixx|e? |:.>l:xo'to- 
lgrsui>3his l>ei> j>nl>li»lxocl olso'vt^lxoro- ‘Tlxo O3c.«txnin«3tt-iorx 

of ofclxox* -wools is in f;>x*o^?Tross. 

«T- IE3wtl*X!2m. 

<,J- 35. €5l’-JE>VTClVTA3Sr. 

Tiio X^ni'V'ox'sity', 

2-.oocls, 

Oondensible ^N^KodlAojaxtrions formecL un<Sejr 

Xn'fluenc;«» of JE^loot.x*oclolcss8 JOisoli£AZ*^os . 

V\-^xTi«^^ s. licjvaitl is xx lixiiitiainoci iix ja. |3;4xs solxjoof 

■to txn x^lootT-otlx-ilt^ss < lisolx«>x'^o, oonctoixsilxlo |"*x'x>diaot.s 
x».x*c» f Jc*o <3 txe'sntl^?' fox'jm«!><.l , txxxcl tljoso txx*o oftoxx x*o<?oxx- 
<lorxsil'>Jo ov^ox- Jon|^ yxt’iX'iof Is. Witfx liy^< Ixroj^oxx, oj?c>’'^oix, 

xiitro^x-jix, in 'W'xxll t>#xVc<>tl -oxxt <x.x^|>^x*H.tns sxiolx fxx'oci x.tots 
xxi'o fox'xxxocl. Ixixv'o fcs»€‘n va.x'ioxxsl^’^ fcxtIX'ilxxxtC'Kl to 

s-tomio nxotliiios.tic>xis, o5?;oxio, xxotivo xxitr-o^oxi , xxnxl tirxo 
lil^o, I’'>ov4t>t loss soLXili ixioili-ti oti.tioxxs Ixo forxxxocl ei.n<.l 

1 x 0 o< *ncl<'xxso< I in t-lx** licj^nid «xix* tx-tt-yxs, Ixtj-t in oxx^os wlxox'“o 
x*« 'i-xiii t ot 1 i'<'Ci<»xidoxxscx.f:.ions o»xn l>o olfocjfto^d . stxoli li^Si^'l-XO- 
ilK-s^^s «.*j-*.xmot- l>€* 1 i I ^N*" »:V<lo|xt' 0 » I . SSo fixi' o-s J Icxxow*, 

rxi> xxt ti’^xnf >t. lixxs tntxdc' t.o fitxd f>tii "v\-^ lxo-t<lx«ix* tlioso 

f>x*»»<liioCs txi'c' xiol. sixxxj->l\^ 'wxxto.x', c*xxt‘l:>on <lio>ci<l€?, ox' 
o>c;i<lc's of ni'l: I'oiTroit. Tl^'l io l*x<'l-v. «>f sxx<*lx x»,ii *xf.toxxx|>t *x>x'isos 
*xj >}xtxx*<=>nt: !>’ fx-otii t li»' fsc*t tlist- ixk tx cl i s<ilx*xx-^o ixi jnxx'o 
li v<.lx*c»|j^t*ii "tliox'o is Jio ol>v ir>tjs sovix’c**' of o>r,%'^ 2 :oxx „ dHbxx< I 
so oix. 

I lx*A.X'ci> iix's'c^st ijjc*x.tx*cl olt^x-it x'ocl* 'Ic'ss t.lisc*lx€xx*j^<!>s 

iix irlic* <5<>mxn*>Tx #2:xx.s«>s, ixsinfjc tx sttxc'xx -xnot-fo w's.'v'o 

osoiH«t-ox' (fox- mt^tlkocl s<>k', <•,.</. , .1. xxKXct W". 'Ptxvlox*, 

*S.'c>c-,, 24., 12,' 2/>5> ; Xt>l2H). ^ Htxxxxclxxi'cl 

sfic-ofi'k i|^x'*xxns of < 1 isc' lisT'^os ixx ii^-'clx-ojuToxx , o?c>'jj^on, 
x» Hr.x’<>^<^x» , ocxx-ljon <lio:>cit !♦ !, wcxt^ox*, ixxxc.1 M/ix' xvox*e» t^xlconi 
( |Dx»c-*ssxTiT't*s 12 xrxxn, cloxv't! v\'ixx'< Is ), l>c>tlx vx'itli ( -w' J toi”€‘>* f>o«- 
sil>!o) ixxxc I xx'itlioxxt- licjniki xxix* tx*M,j>i.^ on tlio £b^>]^>xxx*iFXtixs. 

*■ c*lc^xxxx ^ii> ’ c>ff<**t^ls w'Ofc* tlxoix ixxv'osIrii^aBttoci Ixotlx 
x>v'itJ» ‘ c;ol4 1 ’ c'loot Koxiolc'ss cl isctlixxx-liros xxxxcl xvitlx sxxolx 
ci isc*li«xx'^o.s xxs t.liosc** < lose.* x'i Hoc J in xx f>x* 0 'vi c'xkxs Ix^ttox? 

{ ]Nr .vi'XTiRifi, tx.v 70 s ; 102H), in xvlxiolx c»lootx'oly tio 

c-nj'k‘<%nts -vx^oi-o xx xH.ixx*.xxixxoc I , !■>>" »x»it-'«.Hlx=' xxxoxxxxs, exox-oss 

t lic* *^Jsss -wa-lls of tHc^ cl isoHxx»*|^c’' voss^'l. Xxx lx>'*clx*o|^oxx., 
*xs ‘ C--U -4XXX XX r> ' o<'<ikii*x*x^«l, tx c,9c>xxclc».xxsit>lo fxx'oclxxot 'W'aas 
rox’mc.f<l -vvlxon *x. Ii<-.|ixici txii* ■t.i*«.|> -w^^bs inolxxcic^cl in 
xx'|>|>4vi-4x t ixs. 'II’*lxis f xi’oclxxo-t. vvxxs of loixg: lifo txrxcl oxxjxxxlxlo 
of T'C'J kc-cxtc'cl X'OC'OXXclotXSXXtiOXXS. JVTox*ocxvc»x', its V'c^lxxxxxo 
•vc^ixs tx^x|xx-c>xcixnxxtol,\’' 1-Hc>» sxxxxxo tx.s tlxtxf;. of tlxc* Jx^rclx'og^oix 
t lxebt Htxcl Ht.'C^xk “ oloa.rxo<.l xx|i.' 3xx ox*<lor* to oi*c»xnxiixo tlxc^ 
jxx-oclixot lx»xxl Hooxi ooxxcloxxsocl oxxt, tlio vx'lxolx^ 

«xf3f >ax*a,txis ■v\’'«ls o’va.oxia/toci w'lxilst tlxo licjxiicl a-ix' tx“M,|>s 
wox'o still fxin<?tic>xiin^. Tlxo lic|^xxicl xxix’ xvas i*€^xxxc_>X'o<C 
a-ftc-j' t>Iic- xxpijxxxx'ixtxxs lixxci Hx^oxx ovxxciixatocl a-ixct c,»lc>sorl, 
xxxxcl t-Hc^ s|>octi'Of 5 X*anx of tixcin cjc »TxcloixsiHlo jxx*ocl xxx;t it solf 
■verwts t-Hc*-xx olxtxxinoci, 

Orx xxju^cxixx |;x\xttin #;5 oxx tixo liqinic.1 «ix', it- xvxxs foxiixci tlxxxt 

t >fcxt*t of tlxo oontoxxt av'xxs xxo’W’^ ixot ooixcloxxsiHlo, Hxxt 

>c>cjt*xixxo oc-xxxcloxxsi Hlo xxftoi- <.*on tixxx xocl disctlxa-x-^o. Its 
sjxe^oti-cj^i'xxxrx wxxs texlcoxx. Xn all oa-sos tlx<’> s|>ootx-o#j^'a.m 
of tHc--* ooncionsilxlc? j'xx-oflxxot -was idont-icTal ■w-itfi tlxo 
xX'Ixc1xxx*<l 1 sjr>ootx’oj|^x-am fox' x^'atox' at lo'w' i,>x*esssnx '0 (in 
HotJi c-.txsc's tlxn oax*1t:>oxx Xxaixcls ixx ovidc^xxoo), 

anxl t-Hx’* sj->ootx'o;t^axn of t lxo ^Dax*t of tlxo |^a.s tlxxxt 'was 
xxot x~c^ocxriclonsil:>lo aftox- i?xtnnixx|^ tixo disoixax'pfo was 
i‘'^<^at.io«.l ■witlx tlxo noxx-ooxxdlonsi Hlo p^x'oclxxot foxrxrxod 
ixftc^x* I'xixxnirxjs a ciisoJxai:*go i.n •watc=»»xr vafxoxxx, axxd fxxxtlxox*, 
n5»t.lx of tlxoso lattox* ’WOXTO alxxxost icloxxtic^txl tlxat 

^ivoxx Hy- lxycix:* 0 | 5 oxx, 'X’lxox'o oan I't^main little* tloxxi>t» 
tnoxx, Hxit tnat -£> 1 x 0 ooxxdoxxsiHlo -fr^x-otlnot foxrxTxocl fx-onx 
Hy<lx'ogron is 'wateit* -wlxicix -{xa3*tiall>^ "Hx-oalcs xx^x to for-rn 
arid oacyjt^on xxxxdor* tlxo inflxxonc?® of ttxo dis- 
c-liax-^o wHon tlxerjro is no li cg^xtid adir tx'ap in tiio 

3 Sro. 3071 , Vox.. 1223 


^yVitlx oxcyjatesx^ a ooxxdonsilxlo jxxrodxxct was for-mod, ancX 
tixls jxxrodxxot ^rioldod an o^caotly sinxiiaxr sjxoctirojgx“aTO to 
t>Hat ol3tainod fronx a disolxajrj^o in oax-feon dioxc-ido 
(soxnotinxos tlxoxro wox'o also woalc. fxydx'ogoxx linos in 
tixo spxoctx'xxxn, l>xxt tHox'o was no OAricloxxox^ tlxat any 
ooxxsidx^xraX>lo jxox'tioxni of tlxo ooixdonsiHlo i^jrodxxot was 
wa'fcor). 

'X'lxo arnoxmts of ^as disa^xj^oax-inj^ in tlxoso o:?s:]|>esi‘i - 
xnonts, OMjxooixdly wlnc^vo olc’xstx'olytio oxxrroxxts we»x*o 
jxassoci tHx-oxx^H tlxo ^lass, wox'o ooxisidox-alxlcs, Hoing; as 
nxtxoix. as 0-7 c-.o. of ^as at JN'.T.X*. in oortain oasos, 

ooxxs«9<g(xxoxxtly , it i.s at c>xxoc3 olt>-vioxxs tlxat axxy jxx-odxxots 
fox-xxxocJ in xnixixxto c^xxantity ax-o xxot dotoctaHlo- 

'X*lxo c|xxx>stioxx arisos as to t Ho orijucin of tHo xvator- 
and oai'Hoxx dio:>c.ido- Xxx a jxx-t.iviotxs lotfox* (loo. oit. ) T 
liav'o dosox-iHx^d x-c-^s exits oxx tlxcs < I isayxjxoax-axxoo of ^as 
xtxixlox- tlxc 3 aotioxx of aix olt^otx'ic 5 oixx-ront yxassixxgc tlxx-oxxg^lx 
tlxo g^lxxss walls xxf tXxo ooxxtairxx 1 x ^5 'v^^ossol, axxd slxowxx 
tlxat lavk's sixxxilav to I^^ax-aclay ’s i.«aws of XSlootr-o lysis 
ar-o valid. F'lxx-tlxov woi-lc Has ooxxfxx-xnod tHo x-osxxlt 
tlxat tHx.. cyxxaxxtity of g^as dis«tyx|>oxxx*ixxg 5 is dix-ootly fxx'o- 
|xoi-tioixal to tlxo oloct.x-ic;al c|xxaxitit.y tHat lias tx-avox-soxl 
tHx^ walls- “X'He* xxxxnxHox- of atonxs c iisajiyxoarin^ 
olootmixiot olxax-gcc^ is, lio-wovor-, x-ax-iaHlo aooox'ding^ to 
<30xxditioxxs- X‘'*ox* <'-?camy>lc-, at tlio Ixoj^inxxxxxg^ of a mxx 
■wit lx Hydxrog^on, JF-f ^ clis*xyx|.>e'*xrx>cl fox* ovox'y olootx'onio 
oHar-^o tx-xxnsfoi'z-od ixx nxxvny c-txsos, Hixt wit lx csoxxtxnxxod 
T'xxnxxin^, tf disayijxc^axrod fox’ c^vox'v ol*>ct x-oxiio olxar|^x 9 
tx'xvn sf or-x-oc I . 

'^J’Ho x-osiiits sHc.>w tHat g^lass ixxxxst Ho rc»^ai*cloci as an 
c^loc-tx'cxlyto axxcl tHo ^xxs disayxyxoaxaxxoo xxxidc^x' tlxo ac^tioxx 
of tlxo <lisc?H*xx'i^o is oonsocyxxoxxtly dxxo to tHo oHoxxxioal 
ixxt ox'xxc-tioix exf tlxo gfa-sooixs ioxxs witH tlxo olootxrolytics 
t>x*ocinc.*ts 4xncl ions of tHo» girlass. ixx tHo sinxjplost yxiotmTO 
# 2 flass is to Ho i-o^^axclod as a solntioxx ooxxtaixxlxxi^ 
jS?a£fc»iC >3 x^loctxoly to. l*''c>x- ovoxry t-wo olocstx'oxxio 

oHxxx-j^os tx*aixsf€^>t-r'<>d aox'oss tHo isclass SJNa is liHox-a-tod at 
tHo c;atHc>clo. THe^ SxO^ x*adioal at tHo axxodo Hx-oalcs 
down ixxto SSiO^ xxnd O, v\’’lxioH xinitos ixx tH<» oaso of 
lxydx-oi^ci»xx d isoHax-jaros ’witli oxxo Ixydx'ogjoxx molooxxlo to 
foxTJxi ono xnolooxxlx^ exf xvatox-. 

'i’lxis sxniyxlo j>icttnx-o xnay x-oy iT-osoxxt soxno of tlxo faots, 
Hxxt it cloos ^ xxot o:>c|r>lain, fox- oxarnjxlo, wHy nndoxr 
oox-taixx oonditioxxs li^ clisay>jpoax-s fox* ovory olootx’onio 
oHav^o, axxcl wlxy oacygjon disay>y>oars ovoxx nxox-o x-oa^lily 
tHaxi Hydx’ogcon.' '\\^ €> xrxxxst ocxnsidox' tHon tHat |3;lass is 
a oonxyxlo’sc o loot-roly tries solxxtion jproHaHly ooxxtaixxin |5 
yxoro:jci<los (xxntil tHoy xxro rodnood Hy oontinxxod dis- 
oHax-^o w'itH Hydrogron), axxd oortaixxly ooxxtxxixxing; 00 m- 
yxoxxxxds of esax-Hon wlxic-tH fxrodnoo olxorxxioal roaotions 
■witlx tlxo grxxs ions ixnyxixxg^in^ ag^aixxst tlxo g^lass snxrfaoo. 

It nxxxst also H«> Horixo ixx xnixxd tHat oondonsiHlo 
yxx-odxxots aro forixiod -wlxoxx a licxxxicl air trayx is oxx tlxo 
ay^xjparat «xs. Hxxt ^exs * oloaix xxjx ’ oooxxrs also wlxoxx tHoro 
is no lic|nid air trayx, wlxoxx tHc.* yirodnots xxxxxst Ho 
rotaixxod nx tHo |,^lass strnctxxro or aHsoi-Hod in tHo xvalls. 

«T a2wc-e:s n'jvTkTt.oa. 

INTow-oastlo-xx-pon -Ty no, 

A-xxgc* f>- 


TMow 'X*yi>o of IntorfoT-onco :£'rln^os . 

Jxr a j>air of oyxtioally flat yxlatos, mxxlcixxg^ a wodpto 
anjarlo ot xt f^-w soocxncls. Ho yxlaoocl ixx tHo Hoaxxx fx-onx a 
esolIixTxator w'itlx a oross slit ( to oHt-aixx offootivoly a 
yxoixxt s<>xxx*oo> axxd tlxo oyo Ho yxlacsod at tHo f octal 
jplaxxo of tHo tolosooyxo oHJootivo (witHoxxt oyojxiooo), 
strai^Tflxt frixx^os txro soorx xvlxioH aro looalxnod at tlxo 
latos. XtJssoxxtixxlly tlioy aro tlxo fx'in^^ oHsorvod 
y T‘''i3Eoaxx, w-Ho xxsod a Haolc roflootion ncnotHod. 

\.VHoix tlxo y:>latos aro Half -silvorod, tlxo oomy>ara> 
tivoly Hroad axxd foc-sHlo transxmissioxx frixxjacos now 
Hooonxo yory narx-o^w and oloar, tHo xxxt.xltix>l«» roflootion 
i»x tlxo silvor filrrxs i>rodxxoxn |5 tlxo aaxno slxaryxoning; 



34S 


isr^ T ZIltM! 


ofifoot i-fc <io»» orx -fclrie JEtfitidixi^c^r in. t>iiLO 

3Bi'€vt>**>- — IE*€5i’ot:- ijx-te»irforoxinLO-fc<=>3r. TItaIs i& t^oxno'vcT'lACA'b 

*5tvix’j>x-isin^, "Witiih I^«wl>ry' — ZE^oro'fc x-irxj^s -CIao Ixarvo 

to Iao o>c«3totly yAstrcxllol, so -fclrxo 'w^a.vo-fx'orAts from 

sxxootASsivo rofloctioxxs x'oxrxcfcixx ]pux*a.llol ; irx tlnis ixAS-t.o.xxoo 
sxxooossivo xvfit-vo-froia-ts a.i*<:> x^oteutoci 'tyy etxx 43xxTxoxxxxt:. 
^^‘Cixxa.l to twioo fH-O 'woci.j^o etxx^lo. Tlxo lcLtt>or, Ixow^ovox', 
is so sxxxxxll ovorx tlxirfc>^ or xxxoro sxxcln clo'V'is.tioxxs 

etro io «Lg|^progcfci>o loss tliaLxx tlio soxtxlltsst s-ixprlc^ x'osol v^alxlo 
tlxo 

Witlx silvor filxos of s,l>«i»ixt 40 futfA. tliicrlcxxoss, xx-ixct *x- 
s(>s,c;ixi|p; of «.l:>oxjt 1 ntxxxj. Ixesi vv'ooxi trlxo (so t.lixxt 

s.rxy' lixolc. of liorxxo^oxxoit.v tliC'* soi 11*00 slxoold xxot 

oxitvor) o. t>ri^lxt> friii^o, xxsixijar s. 2XxoxiooJxroiiA*xt-io ro*^. 
sooix'oo, wooms t o oooxi^i^'* loss tlj«.ii xi. t.A^'oi 1 tiot li of tlxo 
clist«x.rioo IxofcwoOTX oorisocotix'o frirxf^os, t.ixo fra-otioxx 
ixioroasirigr t-o alxoxit. aix oi^ixtli iix tlio *v’iol«^t . 

Tlioso frixx^a^os caxx l'»o xxso<l to t-ost- tlio f_>ti/rxxll<’*lism 
of a jxlato T-.vixxxrxit’sr — CTt^lircslco ) or of tJrxo l^al>r>- — 

IE*<^rot mirrors t lioixxsolx-os, to a fax* Ixi^ls^-r <ior# 2 :x*oo of 
a<;oxxx'xxo>' tlxaix is j xxssi Ixlt'' 'vv'itix tlio iisxxxxl i^’'ii!:«;’*txix 
friiigos. C^oixsixloi'in^ tilts lixttor t'^caxxifxlo, as tho 
ad j iistx 1 * 0 X 1 1. for ][>aT*all<*Iisxxi jxi'ootsotis, t-lits liaiicls 
sjfir«’*acl oxxt- If it rsaii l><^ ax*ra.xij?otl tliixt oxio l>x*i^lit 
l>ari<l slitiviltl oovox- tlxo xvlxolo fioltl of viov^-, it xiioaxxs 
tliat %vitli a xxioiio<*lirorriati«3 x*o<l soiir<*e>, ix Iaol«: of 
pax'allolisxxx or a local clofoot axrxoxxxitiri^j: to alxoxit 
db X/40 ixx yiatlx ciifToroxxocs xvill o-aixso tlio fiold at 
^xoiivt to cslxaxx^o fx'oxii x*o<l to Ixlaol-c. 'I'lxis is ■v'^or^’* 
xxiiKsli xxiox*o sx^xisiti-v^o tliaxi witli tlio It^i^^oao fx*ixi^os, 
■wliitsli x*t'<|Xxiro JL X/2 jxatli clifforoiioo to cliarijiyo fx’Orxx 
Ixx'i^^iit to dxxrlc. 

-Cltio jxi'ooxxixtioxi xxxttst, liovro-v'oi*, Ixo talcori ; xx’liorx tlio 
jplatos ax*o ixai'-allol, tlio offootix'o sojiaratioxx .rriixst lio 
sxxolx tlxat it is a lirij^lit Ixaxxtl tlxat cov-ors tlxo fxold, 
axici not tlio soxxii-dai'lc Ixaolc^^x'oixxid irx Ixotxvooxi tlxo 
liaxxcls* for if tlxo sofxax*xxt i on is snoli tliat xvo xxx**.# lialf- 
*w'a>’' l>«fitx!V'€=»orx txvo fringes, atx orrox* of x'ory noarl>^ 
db "x/2 -rtot t>& tl&tcf'tc.d. x'otatixxi^ t.ly3 

xxxir*x*ors (as a 'wlxolo) a small amoixxxt so tliat tixoir 
norxxial is xxo loxx^or coiTici<lr»nt witlx tlio a:s:is of tlxo 
oollixxxator, tlxo rocfxxisito condition is rc'adil>’- olitainexl- 
T1 i< 3 same fxriix|3rc^s can l>c ixsod , for o>c.axxi|>lo, in jxlaco 
of INovi'toxx’s rixi^^s 'w^licno v*oi- a sxxxall disxilacoTrxont or 
a small clxaxi^o of rx^sf x*acti vo ixxdox is to rxe xnoasixrod, 
tlic laraixx in xxccxxi*aoy Ixisxrig hiot'wooxx fi*vx? axid texx tixxxos, 

XV, Kw-'Ano.' XX’^mx-TAXdLS- 
W'licatstono l_^al>oratoj*>’', 
icing’s < Villo^o, l^oxidon, \V.0.2, 

1 O. 

Some £^xic:jpcxrl.mcnts oxx. "Water — II>ivixxljtx^- 
rrnLK follovriixg a-ffords a Ixx-iof acesonnt of some 
oxjxorimciit s oxx 'M-'^ixtoi* -divining ca.rrit’td oixt noxxr IK' 3 ?'vio 
Oastlo, u^lxcrdcoxjslxix'o, oxx dVxxril 2H, 102?J, and ixxdioatos 
soxxxc infero rices wliiclx ma^y l>o dra’W'xx tlxox't sf i*om . 'X'lxo 

doxx^sor Twras IVllr. O- I^. OxT-xiclcsliarilc, of tlio F^-vic Oastlo 
JBIstatt:is . 

Tests w«:»rc first made ixx jilaot^s vrlx€3rc mnixin^ xvator 
•was Icno-wxx to Ixe. ''J'lxe doAvsox* xnacle use of a sliort 
forlcod txvig, axxd -wlieix lie stood over* tlio water coxxrse 
tlxe twi^ *was forced njp. If a j|xioce of tliiclc ^iass •vi'^ere 
jxlacod xxxxder Ixis feet tlxe sensatioxx c«>ased and tlxe 
twig droj>]f>ed. Tlxe same effect •was got- xvlii^n tlxe t-wig 
•was Ixeld oy txvo jxairs of steel pliei-s, or if tlxe ends Ixeld 
lr>y tlie Ixands were first co'v ered •witlx mbilxer txxlxing. 
I,.ilcowise, no sexxsation -w^as jxerceived if only one end 
was Ixeld l>y jxliers ox* covered witlx mtxkxer t nixing, tlxe 
otlxer Ixeing Ixeld in tlxo xxsxxal •way l>y tlxe Ixare Ixand. 

Anotixer set of olxsex'vations •was oarx*ied oxit witlx tlxe 
dowser Ixlindf olded . He was made to cross a line 
wlxiolx Ixe Ixad jxx'evioxxsly marlced ont as Ixeing a water 
course. jNolxody ajppiroaclied witlxin several yards 

JSTo* 3071, VoL. 1221 
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of Ixim. Wlien ixe jxassed over tlxe lixxe i^ire-vrionsly 
indicated, tlxe excacst ixosition of -wlxiolx Ixe Ixad no idea, 
tlxe t-wig moved xijx-wards. Am Ixe piassed Ixeyond tlxe 
line, tlxe tw*ig imixiediately fell. 

Irx tlxeso excjxeriments tlxe exctorxxal manifestatioxx is a 
forcing njx-wards of tlxe t-wig, Tlxis raisixxg of tlxe twig 
xxxnst l>e due to s<xxne mnsonlar action on t^e jxart of tlxe 
dow'ser. Tlxis -would indicate tliat Ixe is tixo mover*, 
tlxoxxglx ixx Ixis ovm mind lie is ajxt to ooxxsider tlxat Ixe is 
wox'lcing agaixxst soxxxe exctornal fox*oe. If tlxerx Ixis 
muscles fox-oe nj> tlxo t-wig, tlxe ixox-ve oexxtres controlling 
tlxese nxixscJes xxxxxst Ixave Ixeon irxflxxonced in soxxxe -way 
fc>y an ontsicle stimulus. IVIay it l>e, tlxei-tif ore, tlxat 
soxxxe Icixid of infltxence is ra<.liated froxxx w''at*>*r ruxxnixxg 
xxxxder f >r*essxxx*x>, txnd tixa,t a *’ receiv^ixxg set * tuned to 
res|.>oxxcl to sxxclx a stinxulxxs is. |>ossc3Sse<l l>y csertain 
inxJividuals Y A. dofxnifx> ax'rangemoxxt of tlxe Ixody 
sx»t3itxis to I>x> xxecessai*y for ^xrojior recejxtioxx of suclx 
a stimtxlus, xxn<l cox-tain sxxlxstan ce^s xxjx|>4?ar to Ixe alxlo 
to |3x'<^v'c^xi t tlit3 ax-rix’*al of tlix^ stimulus. ./\.s <liffc3jrexxt 
incl i v-idxxals xxxs-y x-osjxond irx dift'ex-x^nt xvays to suclx 
stixxuxli, cax*<-> iixxxst l>e eatercisoxl in dx*awing gexxer-al 
ooxiclusixxxxs fi-oirx olxs*>rvatix*ixs mad<> oxx any jrxarticxxlar 
ixxtli viclxixxl . 

It se<3rxxs x*easoxxalxlo to ooxxclude, Ixowever, (1) tlxat 
tlxe faculty of w'-atex'-riivinxxxg is jiossossed Ixy some 
iixdi vidxxals ; tlxat tlxe iudividuxxl i-x^sjxorxds to sonxo , 

at fxresxxnt xxxxlcnow^xx, exctomal stixxxxxli j curxei (3) tlxat 
cortaixx sxxlxstxxxxees can fxrevxixxt tlxe xxrriv'-al of tlxose 
stixnxxli, irx xvlxidi casx* tlxe? Ixidlx^iclixal csaixnot rosjxoxid. 

A. H. IVT. C lisixixjcs. 

12 l..oxxisville j^\.x”enuo, 

A.l>crdeon. 


Tlxe PalaBeolitlxl.o Imjxlements of jSti|gt<o, Ireland, 

1. Jr«''ao»i: axx e^caixxirxatioix recx^ntly nxado l>y xxxe of tlxe 

*Slig<.> slxel ter -site, i coxxsi<ler tlxat. tlxe coast at, xxnd 
for sonxo dist*x.Txce east of, tlxo lxea<30xi oix C'Joxxey Island 
< tlxat fxxxrt illxxstrated Ixy IVIessrs. lios-w*'!! and .Joxxes 
ixx axe of .1 xxne 2) is uxx<iex'going «^rosion under 

jxx-esexxt cotxditions, Ixxxt tlxat- at l-tosses X*oixxt it is 
jxossilxle, tlxoxxglx oixly just jxossiHle, tlxat tlxo rornaiixs of 
a rode -slxel tor coxxld Ixave sxu’vived sitxoo lr**x.lioolit.lxic 
times, tlxo odds against surx^iv-al Ixeitxg of tlxo ox-dtsr of at 
lc3ast 1 tiO to 1 . 

2. 'fixe Ixxxrxioxx of tlxo jxroof «.>f ag<3 of Sfxecii rxxens found 
at I-tosses Toint xxxxxst <J<3jxond, tlx<:3rctforcj, on ixxt<-%rzxal 
evidexxo«», axx<l tlxat ovidexxoo ixiust l>o conclrxsive. . 

3. 1''lxc sfsjcixne.’irxs fomxd l>y IVIx-. I3urclxell at Itosses 

I^oint. and ixx J-Soiildei* C^lay in tlxe xxoiglxl>oxn*lxood 

ai*x3. »x.s a suite, xxixlilco tlxrs Xlalces fxrodxxced l>y any 
xxatxxral foi'oos witlx -wlxiclx I am faxxxiliax*, Ixut, on tlxe 
otfxei* Ixand, carry suclx irrxfxress of design as comjfxels 
nxe to regax'd tlxenx as of Ixxxnxan ox-igin. 

4. Tlxe fox-ixxs of tlxose from Hosses I*oixxt are rxot 
tfxos<» of rjuax'x-ynxaxx’s z*efuse, and tlxe site is a nrxost 
ixnlilcdy otjo for a cjuaj'r^^. C3n tlxe ooxxtrary, tlxey 
a|>j_>eax- to Ixolong to a cx-xxde Stxxne Age indxxstx*y, 

45. Tlxcsir fxi-esorvation , uxu'olled and witlx corrx- 
Ixai*ativoly xxnlxlxxnted edges, des{>ite tlxe fact tlxat tlxe 
site Ixas l>een witlxin x*eaclx of -w^ave -action since glacial 
tiTn*3s, would ajxjxear to k>o suffxoiontly o:acf>lical>le fronx 
tlxe fact tlxat tlxey -were x-ecovered from Ixeneatlx 
massiv-e Ixloolcs of linxestozxe. 

€5. Tlxo oocxxrrozice of similar flalces in glacial dejposifca 
in tlxe neiglxlxourlxood confirms, in my ojpuxion, 

tlxe j>ro visional inference (x>az'. 4) as to tlxo age of tlxe 
Itosses Toint sjpocinxezxs. It -would ajpjxear tlxat tlxe 
100 to 1 clxance Ixas succeeded. 

H- JM. Oeologioal Sxxrvey , 

28 JFeirmyn raftreet, 3*"W, 1, 

Aug. 1 4, 
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JE)tei>3rodiaiclti.ox& t»^ X&I«o«:aHlc X>isotiiaB^&c» 

m. Pl3iOt:oi^jrja.x»laJ.c Plal:4s. 

Xo? is » IcJiLOwn. €vf£oci> wlacsia. &. coin. i» jplaiced on i^Xko 

film. sidLo of «fc plio-togl^ebiplnc wlxioli rostvs on. eir sluoot. 

of -tin-foil, and -tln^o coin and -tin -foil a.i?o oonnoct.€»d tn "tHo 
aocondary of an indnot>ion coil, &xx imajg© of -tlic d©t>a*ila 
of -tlio coin i« ol>tarin©d on dorelonin^ t>H© j‘.>la.t>o aft>dr 
discli.a.r’so. ^lio ©jRfoc-b ajp^caors to oo dn© -to^ t>lii© li^l^t/ of 
Bk t>m»li discluarg© from In© coin, -tli© intonsi-ty of widely 
d©i>©3rjids in a somo-w-ljia-t cornjploa: -way on t>li© oontomr of 
t.lA© coin, and -tlx© disfanc© of it>s j^arf-a fx*onx tlx© plato. 

X Ixav© foxxnd -tlxia nxctliod axtit.at»l© for t/lx© acoxmat© 
r©j>rodnction on ^laaa of xnoXal scales, for t,lx©r© is^ no 
xmoer-tain-ty , as -witlx a camera, al:>onf -tlx© nxagnification. 
X*lx© stool ml©, oetrof-uilly -waslxod -wi-tti Ixonscon© or* aloo- 
Ixol to remov© groas©, -was laid on tlx© film, an ©v©n 
]pr©ssvrr© Ixoing ajxjxliod alonp: tlx© ml© by w©i^lxtini^ it. 
After tli©s© oj>©i*ations, wlxiclx w©r© j>©r formed in a rod 
li^Ht, a disoJxarg© was fxassod l:>©tw©©n tlx© ml© and tin- 
foil, arrd tlx© -plato d©v©loi>©d- Xn tlxis way tlx© scales 

■wor© sliarjxly rojxi^odxxcod ovon tb© 1/lOOtlx inclx 

divisio.n» as sooxx xxndor a microsooj>© <:F*ig- 1). 



1, 


A trial witlx a lialf-ton© ooj:>|r>©r bloclc, svicli as is rrs©_d 
for xna|^az.iix©s, slxow^ed tlxat rtxrxclx linonoss of detail is 
at.taiixable witlr tlx© nxetlxod. fox* a good reprodnetion was 
oK>t>aiixecl in sj.xit© of tlie nxirmte d©j>tH of ©tclxirxg. Tlx© 
niefclxod was also foxxixd txp|>li<iablo fox* tlx© ©xcamlnation 
of til© strxictirrc^ of <=olc©, tK© wtxecsixnoix being groxrnd to a 
fjlaxxe face for tbo fxiirpose. J. XX. OxtxfisrrjExrs. 

X^bysios 31.aboratox*y , X Tx:ii vox'sity of Hbofliold. 


li^xcav^atlons at Orou^lx*a Oa-ves, Olxeddar. 
l>\Txrzisio tlxo past -winter xixontlis, t b© aixtborities now 
ill diai'ge of tb© eavos, irsxxally Icxxown as Ot>xxgb’s Oa-ves, 
at f/'Jif.nldar decided to xv-^idexi tb© ©xx trance -way in ox'der 
to ©op*"* w'xtb tlx© ixrcroased toixrist tx'atXic. It -will b© 
x‘eca.lle<l tbat disco-v'-erios of flixxt ixrxplenxents and tb© 
l>ont^s of livixxg and exctinct animals w<a*© xnad© ixx tb© 
ooxrrse of tlx© ©xcoavatioxxs necessary to op©n np tb© 
cave to tb© pnblic, and frxrtber, tbat in tb© ©arly years 

o±* tbe pi-esent contxxry, pox’tioixs tlx© rernaindex* is still 

-?»? sit 14:. of a buxnaxx slceleton of rxppor palseolitbio date 

wore foxxxxd- 

X^berefore, in -view of tliese irnpox*tant disco-veries, 
tliose ixow responsible for tb© ca-v© d©t©x*min©d to carry 
out tb© w-orlc of patb widening in a scientific manner. 
Air. Xt. Xf'. X*arry personall S’" superintended tb© worl«; and 
very oarefixl records. XTnder bis direction tb© 
flo<>r tnatexxal of limestone blocks, gravels, and red cave 
earth was reixxovecl in sixe inch layers, sort©c.l, and tb© 
I’emains given tlxeir layer nxxnxber, 

X'liis detailed labom* -was well rewarded by tbe dis- 
covery of imor© tXxarx one tlxonsand fiirxt implements 
anti flakes, nxarxy of these being carefully worked and 
of typical late palaeolitbic form. In addition to these 
a fin© htXton, de decorated with incised 

lines, soxrx© small bone points, and a number of teeth 
perforated for .suspension, -were foxmd. Tlxis is only 
tlio secoxxd hAtorv to be found in !£Ixxgland, the former 
int^implete one also ooznixxg from tlris oaveau^ 

X^nmeroxxs remains of animals were forxnd, and parts 

]sro. ao?!, Vox*, 1:^253 


of t-wo h-umaxx skulls, one of a child and one of axx 
adult. These, according to Sir Arth-ur XCeith, oompaar© 
v©ry -well with th© skull of th© original skeleton and 
with those from Av©lin©*s Hole, lirxrrington Ooxnbe. 
The lat-ter are ajso of lat© paJL^seolithic date. 

la. XC. TnA-rraMCAJsr- 

SpelsDological Society, University of ISristol. 

Oan the Hand he -thrust in IVXolten I.«ead without 

Xnjury ? 

At p. 201 of “ Th© M©moix*s and Oorrespondence of 
X-yon Tlayfair,” by Wemyss Xteid (1800), an account 
is given of tbe X*rinc© of Wales (afterwards XCing 
Edward VXT. > having put Iris hand into boilirxg load. 
This acooxxnt appears to hav© been copied by Sir 
Sidney at p. 73 of volume 1 of his “ ICing 

JKdw^ard VXl.” I have often heard it stated that a 
finger ox* Ixand can b© put into molten lead, aixd have 
had nxany opportuxxities of pvxtting th© matter to a 

practical ‘tesk but hav© not taken them. ! Xlenoe X 

«.T-r-i writing to incjxxix*© -whether tlxis feat xixay be safely 
done, ajTxd if so, vp-hat is the ©xplanation. 

A- S. E. AoxcKxtiMUvisrjsr, 


W^ave - ieng^th Shifts in Scattered X.rl^ht. 

(7^2/ OaJL»7c, tJiroz^ijH iSc-irS-rtes Stirriaf"^ J^.C7.y 

T^aoip, IXAiM-Aisr’s brilliant txnd surprising discovery 
tl»at tx*anspar<^nt substxxxxces illxuxxixxated by very 
ixxterxs© xn.oxxoolxroxnatic light scat ter radiatioxxs of 
modified wavo-longtb, ax^cl tbett f i*eci\x©ixcy diffex*eixce 
between ©rxxitted ra<liation and on© excitirxg xxiediuxxx 
is identical -witlx frequency of infra-x*etl abs<.>rption 
baxxds, opexxs up wlxolly ixo-w field ixx study of xxxob'icular 
structure. X have verified bis discovery^ ixx ev'ery 
particular, using impro%’-©<i appara.tus -wbicb xxxakes 
it possible to photograjxb strongest lixxes in few 
minutes. Anti - Stokes* tei*nxs of intexxsity nearly 
©qxxal tbat of lixxes of wavo-lengtb gx“©at©r tlxan excit- 
ing line obtained cbloroforox, oa.i*borx tetraclxloride, 
latter giving triplet ©acb side 4-04(5, 4r3j58, f>4(>l lixxes 
mex'cury arc. irtaman repox*ted xxo trace xxxodifiod 
lixxes ©xccited latter Jixxe, but aro strong with carboxx 
tetx'tmbloride. Ti-iplets short wave-loxxgth sides ©xccit- 
ixxg lixxes apjxexxr xnirx*ox* imeuges those long w^ave-lengtb 
side, considering ©xc citing line Tnix*x*or. Ox*ystallxn© 
qxxartz^ gives strong line identified a^5 20 absorption 
band , axxc I f xxixx-ber lixx© ve ry close excci tixxg 1 in© corresponds 
infra-red absorption about 7S Xlaxxxan’s disc=ov©ry 

tbxxs rxiak<^a j>ossibl© ixxvestigation rexrxxot© iixfra-x*ed 
i*©gions bitlxex*to little eacplored o-wing e^cpeximental 
difficulties. As yet X Ixav© foxxixtl rxo lixx© correspoxxd- 
ing more gexxerally kxxown band qu€xx*tat (eigbt axxd 
half A*-)- This ©xcpected as snxall erxergy ©xccbaxxges 
between irxxplzxging light quanta axxd xnolecules mox^ 
robable than large ; these correspond absorption 
ands vex-y long wave-length* 

Alany lines discovered XXaman fo-und double account 
very efficient xnethod of illumiixation employed j 
considerable resolving power possible. INow preparing 
for spectrxxm photograph forty foot focus prism spectro- 
graph. Certain lines are distinctly banded r structure, 
sharp intense red side, shaded off oxx violet ; strength 
anti -Stokes’ -terms in case cax*bon totrachlox-xde in 
marked contrast witlx tlxeir faxxxtness ixx case berxssene 
and toUxexxe, no trace appearing ©accept after long 
e aE:posxxx*es . 

It appears to me that this very beautiful discovery, 
whicli resulted froirx XXaman’s loxxg and patient study 
of phexxonxena of light scattering, is _ one of^ most 
oonviixoing proofs quantum theory of light which we 
have at present time- ■ 3E1.. 'W'. 'V\’ooi>- 

X-oomis X-aboratory, Tuacedo^ XsTe-w York. 
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of file ma.fxira.l.is'fc , li^sts t>r-€i,xi.sfor*r’ocl its jfiossessioin. fo 
flio -Bx*ifisfi -A.ssocia.fioxi. xindex* ftie jxiosf lil>ox*a.l ooxx- 
clifioirts, ».xxcX -wiflx £lxx en.<lo-wixi.oii.t. a-nx^ply' sxifiloiexi.-t 
for it>s xxi.«.iinLfexi.axi.co a,Txd jiresor-XTa-fioix for* «3 l 11 tinro. 
Tire .A.ssooia.f ion Irjrve no'w* issnod sl fir 11 ciosGrijrfion 
of fire liorrso, «rrrcl fronr if flio sirbjoineti [pa.r-f ioirla.r*s 
Ira, VO Troon orcfra-ofod. 

-A.t> Y^^osonf I>ov^n f-fonso servos as a jirivato soliool. 
\iVIron flro •fcoxianf’s ioaso falls in ox* is aoc^rriroci, 
IVUt*. IBiroksfon 3:5i*ovrno closiros ■tlra'fc flio ir^'ojiorfy l>o 
x*o^arclo<l as a ^ciff fo -fclro xiafiorr and ojronod fo 
visifors ovory' dav of flio w'oolc Irofw-oon flio liorrrs 
of lO and C5, viflionf clrar^o. irio also dosix*os fir at, 
flro .^ssooratioxr sliorrld nso X^ov’^rr JFfoirso and 
^x*oxurlds fox* flro Ironofit of scion oo. Tiro donor* Iras 

also srrggosfod flraf corfaixr of flro rooms jrarficrr- 

larly flro old sfrrd>?",’ in xvlriclr flro Origin of 
Sjrocios -was ■vvriffon, slrorrld Iro f nrn is Ircd, as noar 
as may* l>o jrossilrlo, as fiio^' rvoro rvlron X>arrvirr 
livod in f Irom . IXo Iras alroad;y' falcorr stojps fo 
socrxro flris ond, and Iras olrfainod flro rvilling 
oo~oj>orafion and groafosf assisfanoo from varions 
xnoxnTrors of flro X>airw^iTr family^, Indood, -vw'iflrorrf 
flro gonorons co-ox>oraf ion of flro XTar^wiir family 
flro fransfor of O'W’xrorslrijr csoirld nof liavo Troon 
offoofod. Tiro lafo J\Tx's. X^if clrfiold, flro flrird 
datr^lrfor of OlrarJos X^ar’win, Iroqrroaf liod for I>o'wn 
JHLorrso Xor faflior^s sfrrdy oliair and lof for-rfvoi^^Hini^ 
xrraclrino. IVLr, IKrrclsisfon Bro^vno Iras coxnmissiorrod 
flro X£on. Jolrn Oollior fo x^ainf ro-plioas of iris -woll- 
Icno'^j^’n jroif-raifs of X>arv’^in and of jd;ir:xLloy fo Tro imng 
af X>ovnr Horrso, coxnxnlssiorrs alroady oonryTlofod - 

Xf is irojrod flraf flro slrolvos of flro old sfrxdy nr ay 
Iro fillod -wiflr all odifions of X>arrvin’s ’works ; and 
flraf X>own JXonso may Irocomo a X>arA?vXniana -wlroro 
sfxrdcnfs rvill 39%tvo an ojrjrorf rxnif y of corrsrrlfini^ 
all origixral docrrmonfs conoorning X>arwin and Iris 
■wrifrngs. Srrolr an ond caxr Iro affainod only if 
flro Brifislr ^ssociafion srrccoods in onlisfirr^ flro 
syxni>af Irof io co-o]poraf ion of all rwiro may Iro flro f or- 
frrnafo O’W'nors of arficlos -wlriclr w’oro in flro 
sioxr of X^ar^win or xvoro associaf od x^Xflr Iris lifo. 

Xf may nof Iro amiss fo rocoimf somo of flro circirm- 
sfancos xvlriolr lod rxi> fo flro ax>f>oal for flro jrrosor- 
vafion of I>axrwin*s Iromo. fciomo yoars Iroforo Iris 
doaflr, flro lafo fc5ir ^Arrflrrrr 31ri^loy , 3^asfor of Olrrisf ’s 
Oollogo, Oamlrridi^o* 'vrlroro T>arwin -was an rrndor- 
^radxxafOy -wrofo fo a xnomlror of flro Krifislr Assoc ia- 
fion as follows z ** Xf sooms fo mo flraf X>o’wn XXorrso 
orr,glrf fo Iro "a nafional irossossioxr. X>o yorr kno-w 
of any xrroaxrs Iry xviriclr flris can Tro lirorrglrf alrorrf ? 
On flro ovo of flro X-oods moofing of flro Ilrifislr 
Assoc mfioxr, on Arrg. 31 of lasf y oar, flro Oorr noil of flro 
A.ssociafion considorod flris maffor and omjroworod 
flro flron jrrosidonf (Sir Ajrfclmr XCoiflr) fo xrrako a 
X>'trl>li<3 a;]P]poal af flro closo of Iris x?rosidonfial 

* Oir etx« Or^ia«a3<»e_S^^eiy' sx>elUnfir ia f>ut>A 4 s TTarwin 

^wa^a wr-oto noc<v» wix.lro\>«. air • t?,' «,iio l^fcXoxr a|^lrm«c I»aa Irooxr a.dox>t;ea.. 
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addross, 'wiflr flro lraj>x>y rosrrlf -wlrrclr all now 
know*. If ’Was ’wiflr as mrxolr srxrjrriso as safisfacfion 
flraf Sir Airtlrrrr Isloiflr loarnod flraf flro man -wlro 
answorod flro call ’W’as a folloxv of Iris orvn Oollogo. 
Indood, Ire kxro’W 2Vtr. Xincksfoxr Urowiro as a ^onorons 
Ironofacfor fo flraf Oollo^o and fo flro XXarvoian 
Sociofy, Irrrf ’w*as rrna’waro of Iris lovo for I>ar"win 
and for XIo’wn. If -was lafor flraf Iro loarnod flraf 
Ilarwixr’s friond M rrxloy Had lon^ oxcorfod an. 

alridin^ inflrronoo on flio donor of Xlo-w^n. 

Ilar-v^^irr was Iroirtr »f Slrro’W'slmry orr T'olr. 12, 1 SOO ; 
X>owxr HoTxso was irrrrolrasod for liim Try Iris faflror, 
X>r. X>arwin, axrd lio fook rr]|> Iris rosidoxrcso flroro on 
Sojpf. IX, 1SX2- XIarvXrr 'W'as flron in Iris flrirfy- 
forrrflr yoar ; flrroo years firovioxrsly Iro Irad rnarriod 
Iris corrsixr, Illmma 'W'od^w’ood. XT is frvo oldosf 

cliildrt^n, \V"illraxrr arrd A.xriro, ■w’oro Irorn ixr I^ondon ; 
flro flrird, JVTary, 'was Irorrr axrd died jrrsf affor 
arrival af X>o'w^xr. XXroir follo'v^’od in T H43 IXonrioffa, 
’wlro Hocamo IVlrs. I-<if c*-lifiold ; in 1 HXi>, Ooorgo, 'wlro 
Hocanro JSir Groor^eco Xlar’Vfc^in, axrd vXrosc^ soxr, T*rof. 
C*. I^arw-irr, snccoodod fo flro oxvxrorslrijp of Ilov-n 

and is flro fifflr of a srrccossion of faflror axrd soxr 
’W'lro liavo Iroon olocfc^d folTo’vrs of fire IXoyal t^ooiofy 

a rrniqrro re’KL?c>r<i ; ixr ISXT XClijscalrof Ir w'as Irorrr ; in 

flro follo’wing yoar Xf’raxrcis, Avlro Irooamc* fSix* X'rancis 

I>axrwin a disfin^^xrislrod Irofaxrisf axrd jrrosidonf 

of flro Hrifislr Associaf ion. X^ooxrard followed 

in 1 Hf>0 IVTajor X-*oonard X>air’%^’in, sciorilific wox'kor, 

jrlrilanflrrojrisf , and flix'* founder axr<l sfill xrefiver srr-pi- 
yrorfor of flro ISxrgonics fcJooiofy. Tlrcn oaxrro 11 oravo* 
no-w Sir TIoraoo IXar-win, Ira^ryrily, sfill alive ; irxrd 
lasf, mrmlror TO, OHarlos v^arixrg .Llai^viri, 'wlro 
drod in clrildlrood. X>OAvn ’W'as flro lioxxro of a 
larj^o and Ira^riry family, xrorHa^rs fire rnosf g^ifted 
family ovor Irorn in IKnglaxrd. Tlroro fire i^roaf 
nafrrralisf died orr A.jrril lO, 1SH2. 

Xrr flraf jroriod XIarv'-in made liis firsf dx'aff of 
flro ** Orij^in of Sjpe-cios ’* (1H42) ; Ire wx'olo Iris 

rosearclros orr fire zooloj^y of flro orr - ^r4frrxc- 

fxrro and X>isfril>xrf ioxr of Oora-l Hoofs,’'* arrd jrrejrared 
a rro’w odifion of Iris Jorarnal of a ]N^a.f rrrajisf . ’ * 
!Hoforo Ire soffled dowrr fo "work af Harjraeles, fo 
’wlricH. Iro i^avo seven yoars (l^XT — Iro ^fxrojrarod 
Iris j>ai>ors on volcarric islarrds and on flro ii^eoloi^y 
of f-roufJEr A^nrorioa. HrojraraX ions for flro Orig:in 

of ^procios,” 'wliiclr did rrof roooi vo ifs iirral form 
xrnfil ’wonf orr confinxxoxrsly from 3 3X2 

orrwards. Tlrorr follo-wod Iris irrqtxririos info “ Her- 
filisafions of Orclrids ” (l»€i2>, Variafions of 

Axrimals and Hlanfs xrndor IXomosficafiorx ** (1303>, 

Hosconf of jMan ” (IHVl^, “ Xilrcprression of flro 
TEmofions ” (13T2), “ IVlovomonfs and Btalrifs of 

Olimlrin^ Hlanfs (J370> ; ** Insoofivoroxrs Xf*larrfs *** 

aprjroarod in flro sarno yoar ; Oross- and JSolf- 

ITorfilisafion *’ in 13T6, and Iris lasf -work of all, 
ono ’wlriclr ’was Irogxxrr soon affor Iro sofflod af I>ovsm, 
Tiro TB'onnafion of Vogofalrlo JMLoirld firrovr^lr flro 
Aofion of Worms. 

X^o srn^lo Homo irx fHo w’orld can sHo’W sxroH a 
record* Trxrly, from Xlow-ir, OHarlc^s I>arwin sHooJs: 

W'orld and jgavo Human fHon^Hf an imj>ro»s 
'wHioH. 'will ondixro for all fimo. 
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DP:Bsitxo3>xoxTi:E3)S . 

€LXixi.i:ia.l j>€sr'io<iio,i-t.>r e>a,xly «Ti8j>oot.e><i ixx Jm.y 

owxi ol3«^e>xvai1:.ioxL« ixx IB^xk^lcLXLci. ^t> -fclio tiiTno 
ojF 'W'xitiinig, ol>»oirv£ft.ions la-*=9t:iixg ovor* fivo ;y'o«i.»'K fitro 
-avails Hlo» so £a.r a>s tilio aixroxctl oor±ai>onLOi\ti is 
< 3 «n.ooTOOci. 'T'o e.3ca-ioixxe> imj^xeurtia-lly or 

no-fc SiTX aixxivxa-l A?"«xria,’fcioix is jxrosoxxti, -fclio oi>se>r v atioixs 
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of oa.fli c'-ixleiiifletr nxoxxlli (wax^, ov'oxxxl^or 1 €bro 

^t.\^€^rsxfi:*?nl , a,ix<i tfio jrjioa.ii is ail<xj>t:^o€l as roprosoxx“tat>ivo 
of jiartioxilax" nioxit-lx, wif hoxit^ fiirt^Hor roforoixoo 

tr-o flio data for irxdi vicinal itij^lnfs. 

Tlio ioclivicluLal soawoxxs axxii fHo xxxoaxx aro j>lot»t.oci 
in JL^'^ii^. li, 

Alt'iioni^li tHo rosixlts aro not. ixurnoroixs oxxoxijjjix 
t^o ^iv'o C5omj>loto statistic-axl x’<3j?xilai‘itx, I t.liinlc 

if- is ditHoxilt, t^o rosist; t.lio iixclixiatioxxs of a dofiivito 
aniLxial pox*io<l- Tlio ^roat> fall of iixt>oixsit.y nsixall>r 
ooc'-tiX‘S Ixofweoxx NovoixiTxc'r axxd l^csooixxlxor. In oaoli 
of t-lio fouLX' ooTXxploto olisorvdn^ soasons (Axig^ii»t> t>o 
Ax>i'il> t/iio xnc’»an of all ixxoixflxs lioforo t-lxis dafo is 
xixnyli j^rc^ator t/liaxx tlxo ni<3an affor it.. 'I'*lxis fall 
nmst tiavc^ its oonntc^rx^art in a- rooov'or^r, xvlxiolx 
vv-onlcl xxatnrallx talcon to ocoxxr six. nxontlis lator, 

t liaxt iw, l>ot’v^’'oo.xx lVIa>>^ axx.<l •Xnxxo. 

T^o olxsor vations oaxx l.>€3 xnado at tlxat soason 
owin^ to T'osidnal <lavlij?lit. Hut in ov<3r>^ ones of tlxo 
lx VO o-asos availalxlo, a oonsidoralxlo rooovor;y Has 
c>ec*ux’rod at- soxxxo tinxo Hotwoon A.x>xil axxd Angus t, 
in tlio ixxtorval x%'Hoix rosidiial cia^^ligHt provonts 
o l>sor vati OTXS - 

^^jiocial attontiorx is diroctod to tlxo moan oxxrx’^o 
at tlic^ Hottoxn of I^'ig. :2, wHioH sxxins xxp tlxo ox»-idonoo 
for annual Tlxo amplitixdo of annual 

variation indioatod is aiioixt 52 units, or a factor of 
1-0. 1?Ho sul>orciixxato xxxaxcinxxxm in IVIarolx ma>^ Ho 
duo to ooincidonoo of irrogular variations, Hxit it is 
woll to Hoop an opoxi mind on tHis point, particularly;^ 
in viow of oortain magixotic poriodioitios . 

Txxrnixxg ixow^ to a sooond » tHat of varia- 

tioxx in tHo cyclo of tlxo sunspots, it is to Ho^ ixotod 
til at tlxo oI>sox*vations Hogiix at alxout tlxo timo of 
sunspot xnixxixnxxim ixx 1923, and tlxat according to 
prosont oxi:x>octatioxx tHo maaKimuxxx 'will Ho roacHod 
in tHo prosont yroar, 102B. Hyr analogyr witH otHor 
X^Honomona Icnown to dopond on tlxo sunspot oyolo, 
wo should axxtioipato atn ineroaso in tlxo light of -tlxo 
* fMrom x>- »X7, 
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night sHyr during this if such an inliuonoo 

excists at all. 

To oliminato anyr ofifoct of Iho anixual poriodicityr 
just discussed, it is necessary' to compare the in- 
“tensity^ ixx sxxccossivo years at the saxno season. If 
xvo locxH at any givexx columxi in the taHlc (say’', 
OctoHor) Avo find a tendency to increase with tiruo, 

though tlxis tondoncy is ixot 
stroixg exxough alw’^ays to 
assort itself against the 
irregularities after the lax>so 
of a single year. Hut in 
every one of the xxine 
coluixins tlxo last exxtry is 
suHstantially higher than 
the first.' If the variations 
w^lxon cleared of the annual 
pex'iodicity Avoro xxxx- 

sy’'S'f>ematic, the chance of 
this occurring Avould Ho 
oxxly 2 *, or 1 in 512, 

I^'or greater statistical regularity, w-o xnay talco 
the nxoan of all tho xxxonths in a givoxx oHsorAring 
season, or in a given year. To include oHsorvations 
taken in the sx>riixg 
of 1 923 and in tho 
X>resent xxneonx - 

jxlotecl oHserx’-ixig 
season, the latter 
course is adopted. 

Tho result is 
shown graphically 
in IF'ig. 3- Th'o 
nxeaxx axxxxual in- 
crease is 0-3 ujxit, 
rc3pr esc IX t ixx g a 
factor of 1 -0*7 . 

Tlx us tho results 
clearly irx<lioate a 
geixeral y^early in- 
oreaso of tho in- 
tensity during 
practically the 
AAdxole period of oH- 
sorvatioxx, relatiA^o 
to tho uranixmx 
standxxrd. This 
coxxld Ho oxplaixxed 
aAvay if A;^"e assumed 
a sloAA^' loss of Hriglxt- 
noss in tljo stand- 
ard, Hut there are 
reasoxxs Avliiclx see in 
adoq'^^i^ for reject- 
ing this oxplaxxa- 
tion, 

H.otxxrxxixxg to tho 

<g|uostion of anxxxxal periodicity, it soonxs proHaHlo 
‘^xat this depends on tho sxxn’s motion in doolina* 
tion. If so, th^.^ojBBcHi^ should Ho noghglHlo at tho 
oqiuator, and should show itself in tho opposite 
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3LIX -fcii© 3o\it>l:i.erj:x ]3ic»i^i3X>liex^. There is sonxe 
ovideTxco froMi *fche a^^cbilSrhle 'bhs.t^ -this is in 

fctot “the cfitse. 


TojLuA.k. Ajuteco-rj^, 

I-t is ixtiXM^irbatn-b -to dis-tin^i^nish between the y>ol€i,jr 
«nj.r-orcL ocomTxinjg tyx^ioctlly in the *tmoral zones, a^nd 
the non-j>ola,r* a-nirora. ocoixnrinjE^ a.11 over the e*tirth. 
Both ha, VO the green lin^^ A-6S78, whioh ha.s heon 
sho-wn \>y the v^orh of lVlclJem:ia,n a,nd his colleagnes 
to he dne to oacygen, as the strongest feature of the 
visual si>ectrum. It ma^r seenn an arbitrary j>ro- 
cedure to distingxiish t-wo sej^arate x>henomena v’^hen 
there is so much in common, and I Icno-w- from 
corresxjondence and othoirwise that some scientific 
men are unAv-illing to admit it. JN^evertlieless, after 
further e3cj>erience and study, 1 am more than over 
convinced that it is necessary. 

The grounds on 'wliich this distinction was 
originally made 'were that the xiitrogen bands 
(negative bands) occxxr only in the i>olar aurora ; 
that the -polar aurora has a distincti-ve distribution 
in latitude w-hich the other has not ; that the x>olar 
aurora often show-s distinctive fornns- such as arcs 
and drax->cries, -whereas the non -polar aurora is 
uniform ; while, fi.n.ally, the polar aurora varies 

enormously hx intensity itx 
the course of a fewr minutes, 
“whereas the non -polar avirora 
is often sensibly constant 
for days. I w'^ish now to 
discuss the sxxbject fi-ora 
the viewpoint of intensity 
measxirenients . 

majority of stations, -w'here 
* axxroral displays * rarely, if ev'er, occxxr, that the 
range of intensity observed through the auroral 
filter, -which 1 tahe as a measure of the intensity of 
the green line, has a fairly defiixitc? meax-L value of 
about 0*4: on my scale, w'^ith a standard deviation 
of 1-0. It is true that this intensity is sul>j€5ct to a 
yearly, and probably also to an ll-yeax*ly, variatioxx. 
But these variations are comparatively slight, and 
for the presexxt pui:“pose may be ignored. Borwrch 
(Shetlaxxd), Victoria (British Oolximbia), and IKLings- 
■ton (Ontario) are statioxxs -where auroral disjxlays 
are conxpara-tively common. .A.t the C^ape, or at 
Oanberra, or Baw-aii, they are practically uxxhnown. 
The case of Bngland is ixxter mediate. Auroral 
displays occur occasioxxally, though not often. 

I.«et us corxsider what hax>x>e^ns ixx this intermediate 
ease, -where the statistical issue can he most easily 
-preserx-ted . In the year 10^0 my observations in 
England on *7S nights, in the absence of an auroral 
display, give for the auroral ixxtexxsity ; 

Bange . . —2*12 to -f- 3-0 

]Mean value - -+-0-2 

Standard de-viation i-1 

Now only one aurox-al disx>lay was observed, when 
it w-as fomxd that 

Auroral disx>luy gave - - 4 - 10-0 

Bcviation fx-om the moan H- 10-8 

thxxs giving axr isolated deviatioxx of no less -than 
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VTe find, in the 


14r-4 tixnes the standard. As is well Icnown in. all 
ordinary cases of statistical distribution, values 
three times the standard are nearly the highest 
-that occur. A value 14: -41 times the s-tandard is 
fantastic, and show-s that *we> are attenxpting to 
classify in the same scheme values that are not 
properly comparable at all* In the case of baro- 
metric variations at sea-level, sucb a deviation 
would meaxx a barometric height of about 34: -7 in. ! 
Tbis comi>arison sho“ws that w-e must class auroral 
displays as <xuite a distinct set of i>henomena- 

As is w-ell hnow-n, the visual light of an auroral 
display coixsists for the most part of the visual 
green lino, and accordingly it is tlxis component 
(auroral greeix) -which is most strongly reixxforoed 
-when a bright display is in progress. It is alw’^aya 
foxxnd, how-ever, that the rod and blue components 
are strerxgtlierxed as w-ell. The follow^ing typical 
examples xxxay he givorx : 


Plaoo- 

r>ate. 1 

Kod. 

Auroral- | 

nine. 

io t-ori a 


Sc*F>t. 20, 102S 

2-6 

4- 

13-6 

-+ 13-0 



IVIax*. S, 1026 

4- 6-0 

4 

13-0 

-+ 13-4 

t-orw-iclt 

- 

Jaxi. 13, 1026 

-+-2*1 


16-7 

4- 11-0 


These may ho compared with tlio xxorxxxal values 
in the ahsexxoo of a display, given earliox* ixx this 
X>aper. The increase of intexxsifcy in tlio l>ln«*. 7 >art 
of the sx>cctruxn is probably attribxjtiahJo in the 
nxain to the xxegative bands of nitrogen. The 
increase ixx the rod is loss nxax'kod. It xxxay l>c dxxe 
ixx part to the Icixow^i red lixxe of the aurora, but I 
believe more to aixxx ) oorxtixxuous l>aclc- 

ground, whitsli xxxay, of course, l>e axi uxxresolvc^d 
baixd spectrurrx- 


Oc>l^^ OI..XJ SI - 

Ixx conclusion, I must exnphasise that xxiucb of 
the worh of this paper, though necossax’ily ox'gatxised 
and edited froixx oixe ceixtre, would have bocix im- 
possible w-ithout the friendly aixd generous co- 
operation of the w^orhers w^hose nanxos have already 
heexx recited. Tliey have given their time axxd 
trouble w^itho ut> stint - 

As regards the future, it has boon l>orrxe in upoxr 
me that greater accuracy of photoxrxotirie measure- 
ment is a chief requisi-be. This will be obtaiixed by 
means of a photoolectx-ic cell. JMost of the difiS.- 
culties have been overcome, and prelixxi ixxary obser- 
vations have beexi irx progress for soxxxe months 
past. I have been alxle to follow- the changes of 
intensity from hour to hour on clear nighbs ; some 
evidence has been found suggesting a diurnal 
periodicity. Tbo observed intensity nearly alw-ays 
increases bet-ween xxightfall and midnigbt, beyond 
w'hich the observations have not xxsually been 
carried.*^ Although no correlatioxr has been found 


* On Jf un«s SS, ProC. .X. O. 3hXeX«oTirk«tn Arx*l-vc»<X a. ainollar ooncslnalon Am 
oonxrsfd of during tho ia lU* aalcenaxi X.ooUKr«» 

<Xelivor«icl l>cfor«s -tlio Roy ml Society. I naorely a.d<X note to xnalce t* 

clear tl&at Prof. HdLc l^ennan*s conclusion andl my own were renoAiect 
anil recorded unite lmlei>enciontlx% title x>ax>er Sa-vlns tteen oommiml— 
oated to Prof. Oliaxnnau for x>ut>lication on jTnne IS. 

(C7orftft«tuecf p. 373.) 
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ixoaj‘1^' a, ooTit-iix'y t,lio foiiTi<lor« of 

▼ ▼ oxii' ^«»ooixitt,ic>ix lij> a wt/afoxiioixt, of 

][>ii7'poMO« aii<l xnleK, tlicsv y3r*oxri iTiorK'.o t.o flio 

^vor<iM “ trO o>>t,ain txjox'c ^^ohot'xxI at/t>c*ixt-ioii fox* llio 
o>>joot,fc4 of f^oic^nct^.^’ fSiixoo fJia-t- lixiio 'v^'o 
ooiif iixxioiml V t-o fixltil oxir -iixxpoHOil not-, 

1 Ji<>x>x*, TixxxviKX'lx-. ixol. 'imtaotf iillx* i^or wit-iioiit/ svio- 
co»«. l^^'oi:* tHirt pxix'x»<^>«o xv*o fiavo on tixelxi^^ oocawiorxs 

£LXXcl ixx inaixx wa.VH t*.n<loa'vonT't'cl ±>o cloHor-i Ixo tfio 
X>x' 0 ^re?H« of onx* x-o^oaxolioH, aixd fo tlio con- 

Hoc^xicxirsc's of <Ji.‘50ox''C3X*icH xx« t^lxojy apj>oa,i*odl fo fixe 
cliHOovcx*cr«- Wit/1* yoxix* xvoixlcl lilco 

tfii» cv^oxxinj 5 fo axl<l soxoctlxixx^ tio llxo story'. I 
woifl<l claitxx xxs my j xi stifle a. tioix for <loixxg so tlio 
fixcit that ixx t>ix? last fow years soxorxtific ixxqi niry has 
aclvancotl at- a rate ’whicih to all is aixia^iin^, axxcl to 
soxiic' is cvcxi a.lamiixx^. Oxx oxie haxxrl, tlio ajxplica- 
tioix of soicxxcc to irxclxxstry has heooxnc ixxcr'casin^ly 
ixxi portant anti ohvions, as w^xxs so dearly sho-v^ni 
hy oxir hoxxo ixred prx^sidoxxt of two years a^o. 
TCsj^>ccially at tlie 'ixroscixt time, w'hcix oxir oo\xritry 
is strxiggliTX |25 to fi*oc itsdf from distress dxxe partly 
to the W"ax' and partly to xriolont chaxigos in 
eooxioiiiio conditioixs, is it of interest and ixnportaneo 
to consider w^hat soioxxce is doing axxtt can do to 
aooeilerate roco’very. Oxi tho other hand, iix the 
less xnaterial realxns the applications of reeont 
I’esearoh have aronsed wide interest, as xnay he 
exemplified hy the infl nonce oxx philosophic thonglit 
of tho new disooveric^s ixx j>hysical scsiexxce, or hy the 
c^lfect of last year’s romarltahle address from this 
chaix'- 

I cannot deal ixx the time allotted to xne with all 
the isanes that are anggested hy these coixsiderations-., 
1 propose to limit myself in a maixner which my 


choice of title vrill snggest, axxd in speahixxg of 
‘ craftsmanship and scix'-xxce,’ to pay attentioix more 
particularly to the relations l>etw'een scieixce and 
the craftsxxxaxiship of oxxr owtlx country. I shall not, 
hov ever, he alxle to coxxfine rxxyself strictly w^ithin 
X}t€.'Mc limits, heoaiise the entrance of science into 
oxir xxiost material hnsinesses caxxxiot he con- 
si<l€^r^-d withoxit reference to the part that science 
3 >lays iix tlie v'hole range of oxix' thoxxghts and 
aot-ioxis . 

J^jcTir., A.-!srr> X*ixojxiTCTX03sr. 

Tlie tc’jrxix traftsmaixslxip roc£iiire:s definition. I 
am s\xj>posiixg it t<.> ixieaix thc^ shill which is exorcised 
ixx tho prodxxctit>n of wliatover is v’-axxted fox* hxxxnaix 
^'olfare. Imagixie an xslaixd so oixt ofF fronx the 
rest of tlxe world that its inhahitants nxnst depexxd 
on tli.emselves fox* tlio satisfaction of all their de- 
sires, for their food, evoix if they have no xxxore to 
do than pich frxxit fronx a t.x*€*-e, for their clothing, 
for their hoxxsixxg, axxd other xxiaterial things. They 
muLst also Ixxxd their owxx ixieaxxs of satisfying less 
matei'ial cravings : for if they have iixtc^lligexxce 
they will look for mexxns of stndydxxg thexxisel ves, 
their xxeighhotirs axxd the world rotxxxd ahont them. 
Tlxeir eyes axxd ears 'will ask to he xxsod for the satis- 
fae tioix of a sexxse of heanty in form and eolonr 
and sonixd, and their mixxds will try to reach oxxt 
heyoxxd what eaxx he seen and heax*d. It is im- 
possihle to proceed to the satisfaction of these 
desires without the haixdling of materials, arkd 
craftsmanship hegixxs w'ith the skill eacercised in 
the handling. 

What the islanders '*sneoeecl in achieving hy their 
ore^tsmemship may jnstly he deserlhed as their 
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l>ciiri.g -tlxoix* ow^n. onax^lo^ • If tifctoijp 

"v%'a^os aro "fco 1:>€3 rsbisocl, tjJrk^-y m.ixs'b soxixobo'w ixxorotxao 

oixo or morc^ of flxo fetotiors oti -vt-fiioH sixoooss 

cloj>oxxcis. xixiisf l>o xnoro diligoTi-fc iri t>lxo tii»- 

eovoT-^^ of mja,l>oj?ia.ls for* wlxiclx a, nao oajrx f>o fo«ii<f ; 
flxe-v rxxxiaf liCicoxirK^ l>ot>f.ox* aoq|Txa,iiil>o<l "wd-fcJi. f>io j>r*o- 
j^or'tioa of i>hoso manorial a ; -flxov ixxxTsti cle\resloy> 
-fclioix* ooixafx’iiofivo alcill. if tHoy ax*o foo j>t*ix*xi tivo 
t-o lx€X\ro clov<^loj>ocl 'tlxo xxao of ixxoolxaixioetl jxowor, 
■t-lxoy xxTxxati do o vox* vf 1111x45 w'lfli flioix* ox^xi liaiida, 
45xiido<i -fclioix* oxv-ii iiif oil 1450x100 find ilioii* O’W'^xi 

foxiixig for wlia.f ia lioaxifif til axid fitfiiij^. ^Vf ovor^r 
ato'ji ont>or flio Xiixiilif.ios flitxf 450 iro xxifiko orafiaTxia.11- 
aliiji, as 1 x^'oiild irifx^rj >x*c?f tlix» ft^rixi. THox-c- ia 
Iciioxvlod/acc^ <^>f ixifiiorifda, flxox'e* ia iixia^yiiiaf ion, ilioret 
ia fooliiiioal akill ; j^oi'aovoraxioo is w aiiiod , lovo of 
ifio 'vvorlc iiaolf, aviiijiafli^V" xviili ilio xiao fliati ia to 
f>o xriado of it, ami witH tlio xxaor. C^loarl^r, 011 tlio 
oraf tamaxialiixi of ilio ialaxid€'*‘ra voill doj_>oix<l xvlix>tliox' 
liaA’^o orxoxi45li food to 440 x*oxirid, C'lioxi^^li olotlix^a 
to *v\'oar, xvdiotlior tliov liavo loianro fox* axi>’ tiling 
iio^^oiid tlio lalxoiir tliat aatiafxoa tlxoix* liaroat 
iioooaaitioa . 

Of coiirao, tliia iaolatt*d 45T*onxi of ^x-'oyilo xxdll liax^o 
aoxxio e>iarax-*toriatio oat iniat ioxx of Tviiat Icixid of 
Avagoa tlxo^r AV'atit. '"l^lioir t‘Hor45 ioa rria;\^ ooxiooi valil^" 
l>o dc^votod oxil>^ to t.lio 2>x*odtiot ion of tliiii/t^a tlxat 
aatiaf^v^ liodily doairoa, or tliov ina^ l>oxit alao on 

xiolilor tlxixi45a. T iiot'-d not coiiaidor tliat jioint, aa I 
am not ti*yin^ to jiiotxix*o XJtofiia. ^'Vll tliat tliia 
ima^^o ia nioant to ooiivox tlix? i<l<^a of oraftaman- 
aliiji and ita f xindaxiit-ixital imiiortanoc*. USTox* ia tlic^s 
aocroxint ^'ot oonxifxloto ; far fx*om it. ft ia not onJ^^ 
tliat iHc^ X>X'o<ixi<!;ta of <*raf taxnaiialii j> aro a not^oaaitv 
if tlio ialarn Ix^T-a ax-o to livo at all : oi*af tamfxnalii 
fiaa a valxio ixi itaolf. ’'Flioro ia in moxi, nit>x*o iix 
aoxno, loaa ixi otlioi*a, tlio xiatxiral tloairo to nao xvliat 
faotiltix?a tlio^^ ^ faxst tlxat lovo of 

gfood worlc ixrid do]i45lxt in anooc*aafnl aoooni jilialx- 
xxxont aro niotivt'a, axxd xviioix aatiafiod 

aro aoxxrcoa of roal liax>l*i nx^aa. < >f all tlix? ixiotiAroa 
tlxat awa^'' tlio worl<l, tlxoao aro ai 110x145 tlio jxxiroat 
and float. 

Tlio x>o^vor to xxrodixcx^ in xxloxxtv' wlxat ia waxxtod 
ia, of ooxirso, oxxl>*^ oxxo of tlic^ 45roat jiroliloma tliat 
a ooxixnxxxxxity Ixaa to coxxai<lor. Tlioro ia alao tlio 
ondloaaly diffioixlt qnoatioix of <liatrj Imtioxx, of tlio 
xxxaxxxxor ixx wliiolx oaolx vt^'orkiing imlividxxal ia to 
re^coivo liia aliaro of tlxo w^agoa. 'IFlxo tvi^-o i>rol>loxna 
ofijxnot lio aojxaratod oxxtiroly : tlio rxioaxia dix*o<?tod 
to tlxo aolxxtioxi of ono oontx*iliixto to tHo aolixtion of 
tlio otlxcr. lixxt I nxxxst not attorajit too inxxoli : 
soioixoo ia in tlxo firat inatanoo conoorxxod with, tho jrxro- 
dxiotioii jirohlonx ; tho diatrihntioxx x^rohlom follotva. 
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■JL*ot xxa 03 ctond oixr ima^o a littlo ; lot oxxr ialaxxd 
ho diacovorod and ixxxt into ooxxxmxxnicatioxx with 
tho-ontaido %vorld. An ojcohaxigo of oraft w'orfe. aota 
in r tho ialaxxd ora diaoovor now* "wante that xnxxat 
ho aatiafiod, aiixl thov for tho noooaaary ixxix>oJi''ts 

o2s:j>orting w*hat tho^r xxiaho thoxxxaol voa. JSxit 
tho o3c:j[>orta niiiat ho xxxado to aatiaf^r tho taatoa of 
tho oxitaido thorc^ will l>o xxo trado. So 

the^ ialandora now* find that tho^ ixiixat xxo longor 
ooxiai<lor thoir ow*n taatc^a ontirol^r : thoy xxxxiat 
aooomxxiodato tlioxTxaolvoa to a xiioro 450xxe'ral 00x1- 
oojitioxi w'lii<*li ia <>nl>' in ^xart tlioir ow'ri. It xna>^ 
haj>j.>x^xi tliat xiiidor tlio now^ c^onditiona tlioy hoconxo 
loaa and loaa aolf -oontaixioxl . Soriio^ lhin45a wdiich 

aro noox*aaarv to lifo. aixoh aa focxl or olotlx 1x145, xxiay 
hoooxTxo inxjjxorta, hoiix45 no lon45ox' f>i*odxiocd, at an>^ 
x'ato in axiffioioixt cj^xiantit^^, w^ithin tlic* ialaxxd itaolf. 
Tho jioso^ilo art^ now vorv firmlv tiod to tho roat of 
tlit5 w*orl<l ; thc’^^v niiiat 45i%’*o tliat tho;v nia>’* x*oooivo, 
and tho>^ ixixiat ordor tfiat otlix^ra xiiajv'' l>o 

williTX45 to talvo. nxxx^ aa;;v’* that tlioir oraftanxaxx- 

ahix> i« now 3 nd45od 1x1 oro orxtioall.v * axxd xnoi'o thaxi 
x'V'or it lioooxiio'a f xixiclamoiital to w^'idl- lie- 11145, ov<'ii to 
oxciatxi?nc-:x^. Tlix^ oonxiiiaion L w^oxild tlraw* from tliia 
vory ainijilo littlf' analo45j>" ia tliat a 3><’*<ii>lo li voa on 
*vvhat it rnalcx^a or e^arna ;xrid that ita anc*c*<'aa <J<'f>oiida 
on ita oraf tariiaiialii f >. A x>t*oj>lt^ c?axiii<>t. c'Jwjioc-t- to 

ho jirovidod fox* : it iiaa no X'ij^lita. 


C^o>; «*rxxx'^0"nvj5 i*itJi:aaiojv . 

T w^oiild aalc >*011 x>roaxnxtl>^ to ooixaidor tlio cliff oi*- 
onc^xj* lix^twooix tho oraftaxnaixahi jx of an oarl^v' c‘iviliaa- 
tion and that of oixr ow*n xxioro c*.oixi pJ ioxxtt'^< I tiiiio^a. 
JBiit l)€ 3 foro doin45 ao, lot xxio' aav vot oiic-i or t.w'O 
w/'oi'da alien it tlic-' oldor fox'ma. 

W^c‘ havx^ a ^irofoiirid foo!liix45 for aix^V c»>ianii>lo of 
axi old c?raft, and fox* vo^rv 45ood x*oaaona. Aniori45 
tlioin J do not iiiolndt* flit' aoiitiiiiom t al r*c'45r<^t tlxat, 
ixx .aoino x^aac'a, a jiaat tinxo alcill ac?oxixa to liavo dia- 
ajxpoarod. Wo rixav ho aorr v , Ixxit aftox* all it ia hxit 
XX x-oooi^it that haa he ;on loat and xiia^r ho foix nd a45ain 
axi^^ dajv’*, if ^xrojior aoax-oli ia rnado for it. lV 3 [odox*xi 
l«:nowiod45o axxd motljoda of anal,y*aia aro at loaat good 
for that xxxxich- Nor ia tho oolloctor’a prido of 
rarit;y tho w^ortlimat fooling tlxat tho old axiocim.on 
inapiroa. 

Oixr affootioxx fox* it axxd tho rovoroxxtial oaro "with 
whioh wo handlo it aro dixo to tlio fact that it ropro- 
aoixta to xxa tlio lahexnr of a pooplo, lahoxxr ixxto -which 
hnowlodgo, imagixxation, lovo <>t hoaxity, ‘teohnical 
ahill have all ontorod. Tho moat of w*hat w*aa oxxoo 
xxsod in ovoryda^r lifo haa long diaappoarod ; owon 
Bxxch xnoro dxxrahlo thinga aa hotxaoa and ahipa, x^ada 
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ol^Jeo-te ■fcl^auti sutxrvivj® 3ua.'ULi3>t> >>€!} t^ei^oxx »a oaciflbatr».;ples of 
isteus l^ooiV los-fc, Ojcx fJio sliowitx^ of f*!!.© »'bicidle'ML't>, 
a, ^piiri-fc w'ill oiaaor-^o faroxaa tkTL old ^oHi»ol €bs 

^Ha.'tr wJaicli iaatiod wHon. dslxor-ma^zx of tiljio 

‘ ‘ ^i*£b'l>la«xi. ISTi^lite * * 'laojsoa.lod "fclxo f>ot> 'bliici^ti lia^d loo^ 
l>oeMX l3rija.|^ fibt> flio T^ott-ona. of t>lio rivor. It. i» t>lio 
»j>iirit> of t/lao Hy^orxo -poo^lo t.l>a,t. -fcalct^s »lxa.i>o 
l>c^fox"o xx», 

TJao Ox^ols: ^a,vo e^xitioiwito foirm fco liis* vslso «*xxd 
desooi'a.t.od it>« soj?f«k.oo ^'it.li oc^uia-l a-irt. Ho oof^iod 
froiai t>lio gr-owiia^ t.liiriL^w of TsJa.t.xjx'o flxo adjii»f xooxxt^ 
of linos a*nd snrffitoos wlxioli givo t-lio soiiso of jfifnoss 
fox* JBL j[>Tii*j>OHO. TTlio o\xt>liriLO« of Ixis va,so« a.x'o so 
3 ^>OT'foot<l>'" fiLtlJtx«t>od t>lxa.t. lilxcsii* ropT*oMe*-xit.«Lt.ioxx in st 
dr'Xbwing: 'v^.’^ill not. l>c*a.r a.lt-or’j[x,t.ion ^>.v tlxc'^ width of i%. 
lixxo. Tlxa.t tlio ilroolc sHoiil<l wo rnnols shill 

ta^ho lossons ffom ’w.-lia.t liis ^xc'T*ooi>t ion xnt»,d<^ crlosbr* 
to him, a/Xxd shonld %\*itli. so nxnolx oa-ro c'lioosf^ his 
matc’^rials and xvionld th«^-ixx to liis jani'poso, is x\'hat 
wo slio^ild 03«:poc*t fT*om a natioxx tlxat. slio^vos also in 
its lit<'i“at\n*o a passion fox* J nstioo aixd l5iax*xnoxx>'- 
’'I'ho lino aoom-aoy of liis lixio is ixx a^j^^roonxon t w'itH 
liis doJic*at.c* sonso of rli ffox'oi ic?o*s in thoxij^lit xxnd 
wojr<is. 

TL'^Ik' ll-oinan ciovoloj>od tlio px'irioi^>lo of tho ax'< 3 h, 
a.xxd onongh x’x-xnains of *wliat ho l>vxilt t/O show' tho 
darixi^ arxd tho powc^^x* of his w’^ox'lc- 'fho ^^xroat 
ax*C 5 hos that sjxaxxixcd liiw pixhlio Ixnihiings sooxxx to 
staxxd fox* tlio l-tonxarx x-nlo axxd law nxxdox* whioh 
"tlio w'holo w'OT'ld xxiight find shot tor* axxd l>o at poacso- 

T'ho sw<>x*d of tho Indian w'ox'hmaxx w'as ^x’adixall^y 
l>i-c>rff»l'* to its toxxx pox* h;v^ aix ixxfxxxito sox-ios of looal 
ai>|>lioatioix» of lic’sat. altoT*natin^ w'ith t>h€3 fow* hlow’^s 
t hat ooixhi lx- sJtcilf nll;v^ fCix'*OTx xohilo for* a xnoxxxoxxt. 
it w'as ixx th<3 woi-lcahlo stato. ^''lio pox.'e*x*tv of tho 
ox'aftsixxaxx’s a.j>pliaTxoos, thc’^ xxxoagx'oixoss of his littlo 
fix*!’? aixd. t-lK/t eoaix til loss of thcs fools w'ith w'liioh Ixo 
xixado his w'av hit hv hit to his firxal aohix^'V'oxxxorxt, ax'o 
in oonsoixarioo wdth his lifo of sxxiali dotails x*nlod hy 
ov'ox*mastox*iixi 5 idoas. 

T nood xxot illustrato fnx*tlior. It is Sxxdood w'oll 
Ivixowxx to ovox*yorxo t-liat tlio ox*aftsxxiaTxshxp of a 
pt 5 ojilo is axx o3cpx*osHiotx of tho host of its solf. Xt 

is t<i tho vmdox'lyiixg iroasoix that 1 w’^onld dix*oot 3roxxi* 
attontioxx xxow. 'X’lio mixxd of xi. nation is so ox.- 
pxossod hooaixso its oraftsixxaxxship, ixxtorprotod ixx. 
its w'idost soxxso, r*opxrosoxits its offox*ts to lixro. 
ITndor this stxron^g oonxpxxlsioix, tho xxatioxx px*odxxoos 
rosnlta wlxiolx„x*axxgo fxroxn j>ots to pootx*^^, axxd all its 
products a?^ stanapod alifco. That which wo do 
oLirsolvos is as xropxrosoaxtativo as a OitooIe. xraso or* a 
Itorrxarx ai^xtodnot or a snit of armonr from IMLxtaix* 
Tho oraftsxxxanship of a ixatioax is its xrory lifo. IS von 


if w^o ooxxsidox^ it onl;y: in x*olation to tho prodtxotion 
of material things* tho stato of a nation’^s craftsman- 
ship is arx irxdo^t of its health. 

IMtomfsaiir Asx'eo'ts oir OaA.ira^M:.iVT^sxTxx*- 

a poox>l^ departs fronx its jirrimitivo coxxditioxx, 
so also does its crafts xnanship. 1 rvoixld ash 

consider tho natxxro of tho ohaxxf^o. Tho oloxxionts 
of oraftsxxxaixsliip ixx its orx|^inal form centre roxind 
tho individual. Txi his hrain aro tho hxxowrlodgo and 
imagiixtxtioxx, in his hands is tho shill, and roxtixd 
ahont liinx lio tho matorials axxd tho tools of his craft, 
lint as tho y'oars /^o hv it l>oooxno« inx possible that 
all tho hxxow'lodgc?^ and all tho toohxxioal shill shonld 
ho fonnd in ono jiorsoix, axxd all tho tools he? ow*^no<l 
l>v him. Tho craftsman licoomos an associatioxx of 
men, a j^i'oat maixnfaotnrin^ firm, ovoxi, xvo might 
sav, a xxatioxx, if all tho xxioxnhors of tho nafioxx ooxx- 
trihntc thx*o ngh govern xxiont intox*vontioxx axxd con- 
trol to the nxain toi laxxco of some indnstr^**. IJVIaxiy' 
liaix<is, w'orhixig in an alliance xvhich is often nxx- 
coixs«.*ions. ai'c c-m]f>loyod ixx bringing a product 
to ils linishod form. It is a long stop from tho 
simple xvox'hslxop of the old single -haoxdod crafts- 
xxxaxx to tlio vast c'-omplox: fa.ctoi-y' of modern 
indnstr>' . 

If xxow wo ash onrsedv-t-s wdxat has hronght ns to 
this xxe'iW' hind of moflcx*n craftsmaxxship, this de- 
pondoxxoo oxx nxac-hiixcrx 'with its xvoaltlx of pro- 
dnotioxi, its clattering, hnstlizxg actixdt^^, and its 
oompollixxg iixfincixcrt- oix tiic lix^cs of all of ns, w'^o find 
that ono sixxxx>J^*^ c^anso has lic^cix contiixnoixsly opera- 
tive. It is nothirxg xnoro or Ic'ss thaxi tho nrgont 
xvish of tho ixxdividnal to hotter his owm conditioxx ; 
and, in his disiixtorestod xxxoods, tho coxxditioix of his 
neighhoxxrs- The^ chaxxgo could xxovor have hox-n 
pro voxx tod - 

When Hargreav€^« thoxxght that h;^ a mechaxxical 
arrangoxxxont ixo oonld manii>nlato several spimxing- 
W'hools at 01X0 tinier, and snocoodod, so that ho had 
mox-o "vragos to spend on his wdfe axxd children., ho 
was obeying a xmiversal and xxatnral impulse?. Har- 
greaves’ xxoigh hour's, hoixxg left behind in tho com- 
petition for wagess, pulled his housx^ about his ears. 
Hut in tho end they, toex, found themsolVos to be 
turning many spinning -w^'hoels XJvhere formerly they 
had handled only ono. Then they, too, had mox^e 
money to spend. What other turn oonld things 
have tahen in the circnmstarxoos ? AVhat hap- 
pened in this isolated incident is repealied again and 
.again in every craft, anc 3 L ixx CH:>nse<]|nenoe .chcwtxge^^ 
after change marhs the road that stretches far froxn 
“xts begixxnings. 
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Quito frt>rri a;ll conHiclorfib'fcioi'LS «t» to wlxothor* 

t>lio xiow is l>ottoi- ox* -worso "thimack tHo old, mox'o 
l>o«i,u t i-f Lil or loss feofibxitr.iful, ^dxotlxox* it octlls oxit tho 
l>o«t in m.a,xx as avoII as tho oldox* 'wavs, ox* wlxotlxoi' it 
fails to <lo so, ax>£tx*t from all ooin;parisoTxs of tliis 
kiixd staixds tHo faot tliat tHo cHaixgo is dxio to 
iiatijral ixnjjxxlsos 'wlxioli 'will not Ixo gainsaid, Tlio 
ros lilts Iiavo to l>o aooojxtocl. "VVc^ oannot ixnt tlio 
olook baok. Wo oanxxot, \^t ns sav, w^iyio aw^a^* tlix* 
groat sto'olw'orks of tlio world axxd ro^xlac-to tliom l>v 
tkonsaxxds of ixidi vidxxals oaolx 'ii^-itli liis sixxglo anvil 
and singlo Ixaxnmor. Wo* oaxxixot roj^xlaoo tko groat 
sliij>s of Olasgoxv l>y a ixxnltitxido of littlo sailixxg 
boats. Tlxo jxlain trntb is tbat nxodorn c^raf tsxxiaix- 
witlx all its noiso aixd ngliixoss is gixdxig food axxd 
olotliiixg, xx'armtli axxd intox'ost, to ixxillions 'vi^lxo 
otlxorxviso nxnst dio. It is iixxgratof xil to fiixd faxilt 
oxTOopt xxitb synxi>atb>^- X-*ot xis tx’>" in all j>ossiblo 
wavs to xnt'nd its offoixoos aixd softoxx its ixardsbi^xs, 
bxit ixi all lioiiost>* lot xis x'ooogxxiso tliat w'O liv-t' on 
xnodorn oraftsmaixsbif> ixx its xnodoi‘n forxxx. 'V\'^o 
aro oac;b ixxxd ovorx* oixo of ns rosj>oixsil>lo for tlxo 
jxrosont ooxxditions so loxxg as xvo insist oxx sjxoixxlixxg 
niono;V' to tbc* lx:>sst adx^arxtago. 

^'Vt tills i>oint it is €?onv’'oriit*nt to rofor to a nxattoi* 
wliiob would bo of little^ ixii_portaxxoo if it di<l not sooni 
somotiinos to j>nt xxiodorxx oraf tsxnansb ij> ixx a wx'oxxg 
ligbt. Wo aro cont inn ally disco voi'iixg oxaTn^xlos of 
tlxo xxiarx’‘olloxis skill of tlxo c;x*af Isrxxaix of tbonsands 
of yoars ago. T['‘boro is boro, bow^ov«*r, no dis- 
boartoniixg iinjxlication, as Has soxnotixxxos booix 
assorted , tliat incm can no loxxgor do wbat w'as once 
in tboix* jxoxvcr, 'JL^o tbosc xx-lio look into xvliat goc-^s 
oxx ixx a factory or a nxinc, in tbo fiolil or oxx tlic sea, 
tboro aro innximorablo oxaxnjilos of Ixcantifnl craft 
xvork, boantiful because of tlicir titixoss for i-lioii* 
jxnx*;fxoso, tlxoir balanc;o of dosigix, tlieix* iixgexxnity, 
tbeir bistory, tbeir growth nxxd cr Imniaix jicrscx^'or- 
aixco and tbongbt. TCvc^ry ono of ns can l>x*ing to 
xxxind tijcaxxi^los of tocbixical skill dcixiaxxdiixg iixxagina- 
tion and intclbgcixcc as xx'cJl as maixijxxilativc jxoxvx'r 
wbiclx conld be set aloixgside instance ixx bis- 

tory. i-et mo name onlx-^ one : conld aixytbixxg 
snrjxass tbo drawiixg of filxj-es of cj^nai'tsri, finer l>y 
far tlxaix a bnmaxx bair, l>y means of tlie bovr anil 
ax*x*ow ? It w^as a feat to imagine tliat it ooxild 
be doxxe, to antioxjxatc tlixxt wbexx < lone it w ixnld fill 
so ^>eT*fcotly an urgent nc^od ixx i bi* consf x*iiction 
of many iixxj>ortant instruments, and, finally, to 
<lo it, 

Now' w^e come to tbe jxoixxt at wbieb T xvoxxld ask 
.«yoxx to cxxixsidor tbe relatioix of^ science to tbe crafts- 
maixslxip wdiieb T bave Vxecn tx*ying to defiixo. .1 
would direct yoxir attention to tbe marxixer in w'biob. 
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nnder tbe urgent drive of self-preservation, tbe 
cx-aftsmaii bas called sciexxtific kno^wledge to bis aid. 
Hometixnes tlie moment bas been dramatic on 
account of tbe gi'eat ixeed of tbe occasion axxd tbe 
jxroxnj'>t effect! x^exxess of tbe reply. l^ben, for 
exxxxxxple, coal-xxxitxing was a>t a low^ ebb beeanse tbe 
xnines were l»ecoxning w^atex-logged and no available 
pow'er w^as sti*oxxg eixongb to clear tbexxx, Ha very axxd 
N’ewc'oxneix made xxsc of tbe ixo'w disco v' ericas x*^^spect- 
ixig tbe pressures of gases and vapours w'bii'.b 1'’oi:*ri- 
colli and T^asoal, l*a^>in and Hooke, bad just been 
e:?camixxing axxd tryixxg to esxplaixx. '!l'’be steam 
engiixe tlxxxs came into beiixg axxd saved tbe sitna- 
fion. W^'licxx, at a somewbat later date, James 
Watt, l>y further applicatioxx of tbe sarixe i>bysical 
law s, aildcd fx*csb j-axw-t'^x's to tbe exxginc, tbo xixoderxx 
steaixi eixgixxo oaxxxe ixxto v'iew^, xv'itb all its appJica- 
tioxxs to I'ailw'^ays axid stcaixxsbix>s axxd man^' otlier 
xxxarx'els of to-tJay. Jix 1S31, -E^'araday. in tbe course 
of certain systematic seaxx'bixxgs , fonxxd out tbe 
w'ay iix xx'bicli oixe electx*ic cixrx*ent c'oulcl Ixrixxg 
aixotbex* ixxto beiixg, tbe so-called €;lc*crtrorxxaguef ic* 
ixxiluct ioix, Witb tbat single* day's xvork begaax flic 
wliolc dcvcloxxixieiit of elecdrical eixginc*cx*ing ixx its 
iixixuxxxcra ble foxTUS. 1 nc>^e€l xiof irici’<*ase tb«^ 
nuxxiber of my illustrixt ions. 

IMore ofti€>xx it liaf>|30tis tliaf seienfilie* knowle*dge 
enters xvitlx less instantaneous and start lixxg ctfccl 
irxt.o tlxc bistory of a- craft. It. is onl^V' wdic-xx xx^e 
coxxxe to consider tlie v^arious details of some' modern 
jiroduc’.t of craf tsrxxaxxsbip tbat we sucbleixly realise 
bow* closely evc*x*y detail is eoixxxectecl witli tbe ad- 
vaixee of sciexicc*. axxd ixxcloed , to be xxxore I 

'W'itlx tbe scientific*- lalicxratory . 

T,4et us tbiixk for a- xnexment of onx' of tliose ixxag- 
xxificexxt sliix>s fox* xvliicb tbe < ^lyde is famous. X-«et 
us surx^ey its vax’ioiis our minds. Its 

bull of steel recalls tlxc great foi-ges of Hi*ittxiix, 
anil tbe* xvc'altb of x’esearcb tbat bas l>et?xx sx>eiit 
ixx xvorks axid metallurgical lalxox'atox'ic's oxx tlxc 
xxature and <xiialities of steels of all kinds, re- 
search xv'biclx is still ixx progress. Witlxiix are tbe 
e*ixgiiies, tixrbixic's x^*'^**^i^*=*> rt>ciprocating, or it 

may lie intex*nal c*orxil>ustioxx engixies, TMe-se?! or 
others. 

Wbat a x'aTxge' of inq^xiiry axxii trial axxd dcxreslop- 
meiit lies ixx every detail, <iex>encling alw'ays 
eiix axxd cbcrxxical science, 

testcil at ex’^ei’y stage by iixstrumoxxts w^bicb are a 
ci*aft in tbernselv^es ! Yoxx xxiay tbink of tbe screw 
and of its design. You picture tbe cuidLoxxs and 
most efficient tbxmst- block by wbieb tbe force of tbe 
screw is broxxgbt to bear xxpon tbe sbip, and remetn- 
ber tbat Micbcll lately designed it on tbe basis of 
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l^w» of liq[ixici8. Yotx looJk a.loi^<i &Ti.ci 
«oe “fclje! wirelos» a^zxdL r’onaija.desci 1:iicLt> t>Hie fufura^jx^ 

<lireot>ly fjrom j>liyg»ic«tl larlxo'ratory'* Yoxir* soxirwl- 

ixi|^ a.ppsbi'ci.t^us is l:>a.se<i oxl Kelviix’s desi^xxs ; it 
ma,^ bo tliat yotx Ixave* fit-tod >rovir sHix^ witli 
tfio wotideti'fi.il arxd still rtxoxo xoooxit 2XX3X>a.xatus for* 
soxxrxdiix^ 1>^ oolio, wliioli oxxtxblos box* to find tlio 
dojxtb of ^'ixtor, sliallovt' or doox>, ox’^orr >^boix »bo i« 
trfxvollinjg at sx>ood. *X‘lio War forood tlnis 

ad«xx>tatiori of tHo la-^vs of acoiistios. i» snro 

to oarry soxiio form of rof rigoratiixg ajxxxaratiis, aird 
Jxo'VA' w-^o aro romiridotl of all tluo iix vostigatiorts ixxto 
tbo xwocl«ic>tioTx of coUi stmloiits of soiorioo liko 

tlio JK'roiKiIxxiiorx Oaillot-ot and I^iotol, bv Oiiiios in 
Hollaxxd, aixd bv I>oxvar, wbom, an bofits tlio 
oooawioix, 1 will oall a fScotsxnaix ratbc^r tliaxx an 
Eiij^Hsliixxan- !So voxi -pass fronx oixo f^roai. foatiii-o 
of tlio slii|> to aixotlxor, and ^xrosontl^’ from <lotail 
to <lc'tail : and js^on fiixd tbat tlxo 'vvlxolo stx'ixotxiro 
Ik linbod l>v i mi nrnora bio tic-s to tlio rosoarob worli 
of tlies l«xi>oratorioM. C'^raftsnxansbiyx ItH nr^ont 

jxc^ofl bats oalb^ci nj^oix Mt*iontific' kinowJc^d^o for aid, 
and tlic‘ nxi^^bt-x ficrowtb is due?* to tbc‘ rc^s^xoixso. 
Ji\<l<*«>sd, it is not. only* ornf t snxaxiisb i j> tliat bas ^jc^fown, 
l>nt also sc'ioiioo itst;*‘lf. 

Jf y-on liindox' tbo jufrowtb of sfit^noo in anv x^*ay^, 
y*on iiin^lc^x' tbe^ l^rowtb exf oraf tsmansbix>. l>5'o'vx’' it 
is txn iin }>r>rtaiit faot tbat sc*ionc*o adv’^anoejs oy-or a 
widf-* froTxf., aii<l tbt- y*arions l>raixc*bos of it nxovo oix 
1 0^0 til or : not al^solntoly* boo pi n^* stox> w'itb oaob 
otlior, l>iit prosoryin^ <x j^onoral lino. ft b* 4 S boon 
tljat soit'not' xn i^Ixt rofraixx fi'onx doyolox>“ 
xnon'l in some* dirootions or, on'oix as oexr ^oo<i 
frioiid t bo l^isbop of l^ij>on said at floods last y*oax', 
we* xnipjbt |.>T’oolaiin x\ toix yoars' bolidxxy. tint yon 
oixnnot* x>x*<*.vont ixxtx*-rosto<l inoix froixi xnabiiif? in- 
<(xixry. \'on oaxxnot tbo ^^crow'tb of bnow- 

lod^x* t yoix oannot oyxnx mabo a solootioix of tboso 
X^t>iTxts of adv'txnoc* wliioli will load to oortaixx soloot 
olassos of rr^snlts, No oxxo bnowa w'bat is ovor tbo 
l>ill. T'bo vanguard ixiovos oil w“itliont any tbongbt 
of wliat is l>oforo it, 'fbat is wby, if tbo ixiarob of 
setioxxoo is to l>o ooxidiiotoel in an otfootivo and 
ox*elorly yvay, yvoro it only for tbo pixrposos of 
inebist-ry, t.boi'o mnst always >>€- a oortain n.mnl>or 
of la bora tor ios or parts of laboratorios yv'lioro 
sc-ic*ntxfio rosoarob bas no inxinodiato tixongivt of 
possible-* a.x>plioation». 

3oiJer?fOB! iisr Iisrx>t’“s'rttv, 

If I road xxxodom indnstrial oonditions rigbtly, 
tbo olosotxoss of tbo ooxxno^ioxx botwoori oraftsman- 
sliij> atxci »oiorioo xnay bo xlbistratod in yot anotbor 


way- It is, X tbinb, a faot, and a roixiarbablo 
faot, tbat tbo mo«rtr aotivo of onr modorn indixstrios 
aro tboso 'wbicb aro fonndod on rocont soioixtifit? 
rosoarob. Tbo most notablo is, of ooxxrso, that of 
oloctrioal ongiiiooring. Tlio year tbat soos tbo 
colobration of our' Association’s cjonte^nary 'will 
yritnesss also tbo oer*omonios tbat comnxe^inorato 
tbo basic oxporixnont of X'^araday. Jt is difiioult to 
sbotcb in a fow w-ords tbo groat odifioos tbat bavo 
boon l>uilt upon tbo discovory of oloctromagnotic 
induction. Wo migbt loob upon it financially and* 
picture, as some of my boaxors cian do, tbo amount 
of cai>ital involved in oloctrioal xmde^jrtaldngs 
tbrougbout tbe?* yvorlel , edoctric lighting, oloctric 
transmission of j;>owor, cablos, and xioyv ■wiroloss, 
not to mont-iexxx all tbo minor usos to Avbicb oloo- 
trioity is yxut. Tbo transforonco of mattor, e>f in- 
te_*llig<^xico, e>f tliougbt, of sound, ovon of vision, is 
largely dopondont e^n oloctromagnotic ax^tion. If 
y\“o ax'e* not familiar wdth financial q[uantitios, lot 
us just tbinb for a xxiome^nt of tbo cbaxigo in our 
lives if e*ye^ry elr^ctric current coasod to run ; and 
let us x’oalise tlial tli<3 wbolo ineebanism of modern 
intoreourse would fail, and tbat po|>ulations boi'n 
to use it veould be.* bi“ougbt to dire distress. • 

Tliougb tbo ele^otrieal <*ngine:?ering industry witb 
all its braxxe?bes may l>o said to bavo its source, in a 
single ial>oratory ex:pe-M*irxiont , ye*t it bas gro'wn l>y 
tbo continuous adaptation of fresb streanxs of 
Icxiow'ledge. Tbo buge American coryiox-atieiixs main- 
tain resoarcb laboratories oostixxg millions of pounds 
annually, axxd fixxd tliat tbe* fiixancial rotxxrn justifie*'s 
tboir policy. Tbe Ooxxeral XCloctrie Oompaxxy founel 
tbat a costly rosoarob ixxt-o tbo strxieture of tbe 
oloctric lamp repaid itself over axxd ov^er agaixx, 
Tbe very iixxpoirbaxxt teobnxeal discoveries of X-faxxg- 
nxuir axxd Ooolidgo yvere oonseeyuent upon an attempt 
to find out yy'bat bappeixed on tbe surfaces of tbe 
glass bulb and of tbe glowing filamcuxt. Tbe point 
is tbat tbo oloctrioal industry yv^'as not xxxerely 
laxxxxobod by a sixxglo discovory ; it is coxxtixxually 
guided, strong tbenod, and o^toixdt-»d by xixxroxxxitting 
resoarcli . 

Oonsidor the y^'ory aotiy^o ixxotox* ixxdxistry, Tbe 
most ixxx pox-tan t of all tbe problexxxs conxxe^cted yydtb 
tbe intorixal oonxl>xxstiexxx engine is tbat of tbe 
nature of tbe o^cplosion, tbo effects of varying tbe 
mixiture, tbo iixovoixxoxxt of tbo gas in tbe cylixxder 
before tbe igxxition, tbo actual oocxirretxces at tlxe 
momoixt of ignition, tbe nxovomont of tbo subse- 
xyuexxt eacplosioix wave, Tbe problems are eatoeed- 
iixgly intricate. Tb^y bavo been" and are tb€»i^ 
subject of intense research in various latxoratories 
in Oxeat XXritain. Tbe reseaxNslx is now and tbo 
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in<itis1>r*y^ is now. Tlie^ oons-fcrxjictioni of “fclio &rkgirx€i 
ci€sj>oii.cls oix ffio VI so of alloy's j 30 ssossing flio mosti 
romarlvablo jji'o j>oi'fcios * all of wliioli -woro j>rao- 
t>ic:alJ>^ viivlcivowrt vixitiil rocoxif i*osoar*clvos of flio 
motalluT-gists l>rotx^hit'/ -felvoinv t/O I’iio ixvofor 

oai' is ooxiiV€’‘ctiocl, tioo, v)v'it>ix -tHo lalxojraforTLOs in wlxiolv 
ol\omist>x*y and jxHysios ar*o aj>jvliod tio tHo st>vidy of 
ml>l>ox'. Horo a^aixx is a who Jo sfor-y in ifsolf, 
whioh woivld i/oll of I.I10 wwox-lc <Jono on tho infiT-ioa-fco 
coxvsocjixonov^s of various kinds of miixrings aivd of 
■fcroafmont/, of fho vulcanishv^ and of -tho uso of 
*' fillors.’ INof xnaivy know’' f-ho st-ory' ; ■fchoy' aro 
only^ avvaro fhati rao-tox* oar t»yros last/ lon^or t>lian 
vras onco t-lio oaso. 

Tho aoroj:>laxi<^, Jiko fho mofor c^ar, has J>v!Oomo 
j>ossihlo hooaviso of fho advonf of fho infornal oorii- 

hustion ongino ; hut- it- has a unicjvio foafuro its 

olomont- of roinanoo, its xnotioiv through tho air. 
Tho law's of aorr>d y'n axnios ai*o boooxnixv^ l>ottor 
kxiow'n, and w'ith ovor^y advanoo irr thoir kviow’'- 
lodgo tho offioionoy' of tho aorof>lano inoroasos. 
Thoir intrioaoy is i^adxiallv i*osolvod, hvit tho ]pi*o- 
ooss <iomands, in thc^ first ]t>laoo, xnathomtvtioal 
slcill, and in tho soooxxd tho fasoiixatiii;^ rosoaroli 
that is civrriod oiv in tho wind channols of our 
lahoratorios . On this sfxlondid work tho j>rogci*x^«« 
of tho aorojxlaixo doj[>onds. X saw- not icingc aj:?o in 
a luondon shoj> window a coloviro<I x>riixt of a fly'ing 
xnaohino- Fronx aoross tho stroot it xixi^ht oasily 
havo boon takon for a di*aw'ixxpr of a niodorix aor<x- 
jxlano ; a closc^r 'viow' show't’sd still tho sanio ^c’tnc’^ral 
sfxroad of wdn^^s, tho saxxio w^hirling so rows, tho samo 
disoharpjo froxn tho oxhavxst, a hoat not at all vni- 
truo to modorxx dosigxx, and w^hools to hoar it whtux 
on land. JVXoroovox', tho jxroportions w'oro cjixito 
familiar, "STot tho da to was XTor all its rc*- 

somhlanoo to tho xnodorn aorojxlaxio, how^ far it w'as 
from, flying not only ixi timo hxit also in oajxaoity ! 
Tho difforonco hotw’oon olcj and jxow' ixi tho foi’nx 
and matorials of thx3 w^ixxgs xnay' ixot ho ohvious to 
tho casual ohsorvor, hixt in roalitv* a woalth of tiial 
and ealcxxlation Jios hotw'oon tho or u do ^rojootions 
of tho old iixvoixtion axul tho mtxJorri xxxaohino that 
flios, Tho txxrn of a Jiixo ixx tho sootix>nal oxitlinx? 
of th o w'ing may xnako tho difforexioo Ixotwoon 
sucooss and failxiro, though it is only ono of in- 
xxxxmorahlo and oqjually x^ssoxxtial dotails. Tho 
soioxxtifio workor grasy>s tho xxxoanixxg of that txxrn, 
and tho airman trios it out, axxd that is tho ooxxx- 
hinatioxx which brings suoooss at last. Tho jxoint 
is that tho construction of tlio Hying xnaohino is a 
.|xow indxxstry hasod dirootly on knowlodgo rocontly 
ao<iuirod in tho laboratories axxd continually grow- 
ing under laboratory O 3 cx>orixxxont* Ever thing do- 


]ponds on this careful, -woll-ixxforxnod conooxxtration 
on essential dotails. 

If wo enter tho chemical jxrovinco, "wo find that 
there are thriving industries based on recent 
soioxxtifio discovery ; instances at least as remark- 
able as those j^xossossing a xnoxe jxhysical basis. 
Tho chonxioal industries are so xnany axxd various 
that ovexx a bx*iof summary is boyoxxd me ; yc*t the 
Avholo of thonx are of ooxxxjxarativc’sly receixt origin. 
C^uantitativo chemistry is little more than a cexxtury 
old ; axxd tlie more nxodern and more vigoroxis of 
the clioxnical inclustries dexxeixd oxx vox^y’' recc’siit 
clienxical x*eseax*clx, xxs, for e-x:axxij>le, those w'hioh 
deal with dyes, oxrjplosivos, fertilisoj's, j’ubbex*„ 
ax-tificial silk, and many' othc^r tilings. Jt is the 
sanxo stoi'y r tho craft is based on scic^ixc-ix-^, and in 
this oaso very obvioixsly' so. (’lioxriioal iixtl ustries 
are basx^tl oxx soioxxtifio <liscovory, axx<l loaix 01 x it tlix’^ 
whole tiine. 

It is natixral to c'joxxxjiaie 1 bo coiiditioxi of tlix^ 
xxew'or ixidustx-ios w'ith the* oldc^r ixidustz*ios Icxxowxi 
as basic, because tlxey havo long coxistitutod by 
far the major jxoi*tioxx of tlxe country’*^ industrial 
effort and are still ixre-emiixent : ooal and stt*ol, 
cotton and wool. Ixx soixie of tlic*so indiistx'ios 
there is serious doj^xrossioxi . What has t be fii-ct. 
to do with soiexxoci and soioixlitlc resoarcli ? 

It is obvious thxxt x\'o oaxxnot say of ax 13’ ixx<iiisti\v 
or craft tbat its coxxdition do'|>oixds onJ^' r>n scionl-ilio 
know'ledge axxd ixxxagiixatioix. Tbe diflicuiltios of 
tho coal ti*ade ax'o dxxe in lax*g<‘ 2>art to tin- jiow'orfxil 
causes of conx]f>etiti<xix . Wc^ had a gox>cl start in 
the kllow'l^’5dg<^ of the oxistonco of our ooal clo|xosits 
axxd ixx tho jiracticc? of working tliexii, iix tlio ixxoatxs 
of distribxiting coal, and ixi xxix>thods of xntxkiiig xxsc 
of it. We resajxod oxxr harvest. Hut as time w'ent 
on other ixatioxxs gatho-rx'd w'ay ixx jixirsuit x>f xis ; 
they also fouixcl coal dejxosits, th«^y learnt How tx> 
w'ork them, axxd coxild even im|xrovo on oxix* j>x-aotice 
liecause they" coxild profit l>y oxxr mistakes to xv 
greater exctxuxt thaxx w'o oxirsolves. They had xxot 
so mxich old machinery^ to scraj>. IMeaxxs of traixsit 
wrere develojxed in those couxxtries ; ixx fact w^e 
helped to develop them, as also the ixxdustries that 
xxsed the coal. S^xxch coiiditions must ixxevitably 
have texxdexf to diminish our lead. TJxe W^ar acted 
suddenly axxd violently in the same direction. ft 
is reasonable, thovigh dex>l orable, that the irxdustry 
should fixxd itself iix difficulties. The sitxiation is 
not wholly ixrremediable, though the older con- 
ditioxxs can xxever coxnpletely return. Hut at least 
a partial retrievement is possible, • and w'e know 
that various research orgaxxisations, some insti- 
! tuted by the State axxd some due to private enter- 
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^iri»ei, ^*ia.x>pHxiL^ wit-lx till.© q^e€»tiioi:i. involve^i, 

Iti i» rloo^gily jLiit3€sr©st>ijnL|5 -fco ci©© ixi. -wHeLti w©.y tirH© 
xi.©o©ss©.'ry ©jfforte a.x*© 1 >©ii:x^ anotcbd©, si»n.dL Inclood m.ui8ti 
l>e jaafiwi©. 

IQ'ovfc^, 'v%^li.al©v©x* is cioxi©, «i/Xi.cl iix ^vii.ati©-v'©jr -way it> 
is doTLO, till© ir©sixltis of svidi ©ixdLos.voxir', 'wlxot.lTLor* 
X'©la*t©cl t^o fli© ooaul or* t-o a-Txy otHor ixiclizst-ry^, cioi>©n.cl 
•orx tlxos© r*©la,tiiorx8 l>©t^w©oxx oT*s>f tiszici£bXjLsliix> a»rLcl 
Mcieno© wHiclx J liav© l>o©ni t/rying tro cl©fixx©. I 
A^^oolci riOAV oorisiclox* tlx ©so yolixtioixs froxrL oixo or 
Iwo sojxai'a^tio jioiixts of viow'. Ixx tlxo iirsti iixst.a.rxoo 
lot. mo sjFxv xt- xvorcl xjoixooxixixxg tlio goxxox*£tl <5oxxxxoxciori 
l>otwooix soioixoc^ sxrxil. tlia,t oomlitioix iix irxclxist/rv 

is Iciiowxx a.s xixxxsm jiroclixotioix. 

JSl*4 NJ t X.'l C* A.isrc .IC ox-' IVlWMW I^XXO OX'^OTIOIV . 

It. fimst ji.lvvix>-s 1 >o tlio ixixix of* txix i ixclustx'iixl 
< >T*^i:«xix isixtioi 1 to tlt^A.'iso axticl sot ^011x^5 <*iit^ cxf tlxoso 
sv^stoixis of jua-iiiif 4x.t*tiii‘o on a. Itxi'go soalx* witli "vvliiolx 
\vc* liixvi' Hx-'ooixk* familiax* iix rooont yo-ars- Witli 
a.i<l of sni1.al>ly cfosi^ixe^<l niai’^lxi xxory xxixcl xxxx’-t Ixocls, 
^I'oat ixiiTXi V>x*T‘s ox* ct ixatitit ioK of woixio artiolo ixx 
^onorixl ilc'ixxnxwl oaix lit' ]t>roc.i iic*ocl at a oorn jxarativoly 
srxnxM x'LiniLinix: cost. C Joxioi'fxUy , lioxvovor, tlio 

inititxl cost is lic^avy, for tlio closifrnin#? of tlio 
f iia.<.;Tiiiioi*y aixti tlix' |>UxiiniiX4^ of tlio ixxotiiociw call 
foi* ^jcrx'fvt f->:^xcj*icnx«.o and skill, axxd tlxoy doTtxaixd 
rimt'li time spont in tlic accpiirx»nxoiit of tlxo xxocos- 
sjxry kno^vltMljre* and its utilisation ixx cit'si^xx. Onco 
tlio yiroc-ioss is xxxxclox- xray it may lx© possilxl©, and 
it sti«’*ins to lifxpjicxx on a sxilTi<*iontly attraotiv© 
nnixxlxox' of occasions, tli«xt xx smootlx and jxcaccfixl 
ninixixx^;? of tlici xxxadxinory Ixrinj^s in tlic*. 'W’-isIxcd-fox* 
rotiiT-ixs. Rxit cx''<=?x*y sticlx jilxasc of prodixctioix 

x'oxnos to a nalxiral end. Aix irxijirovod process is 
doviscxl, axxd tlic now disi>laocs tlic old. Or it 
liiay Ixo a f^aotory is sot xip iix anotlior conxxti'y 
wliorcj lalxonroi's can l>x^ liirod mox'-o clioaply ; tlxoy 
xxiay l>o in.triixsically iixforior, Imt tliat 'will not 
ixiattor if tlioy^ caix lie* dxHLllod into tlxo xxxoclxanical 
process ; and, so long as tfic^^ inax;lxixxo mns tmo, 
tlio standard ap^^xII not fall txolow a certain valxxe. 
Tiato oATont Is in aooord witli ojcjxeotation, Ixeeaixse 
men AA^ill always try to ixn.prox’-o tlieir jirodxxctixdty 
l>y tlxo xxso of ne^xA- Icnowlodgo or more fav-oxiralxle 
conditions, so tHat tlioso xvfxo fail to recognise 
tlxe w'ill l>e loft lL>c=‘lxi nd Ixy tlxose xa'-Ixo do 

not- Tlxe stereotyping of soxxxe process can Ixe 

frxiTtfxil only for its allotted time. IVfass production 
is in its 'way splendid, ministering to tlxe necessities 
‘ and conv-enienoes .of xnaxxy wlxo must otHexrwise 
Ixave gone witlxont. lint, if it is IxxNongixt to 

snoix a pitolK tlxat its processes call for little in- 


telligence in tlxeir-^'^ or king, tlxen clxeap people of 
little ixitelligence will Ixo found, in tlxe exxd, to Ixe in 
clxarge. 

Tlxe relation of science to mass prodnotion is 
tlxerefore Ixotlx tHat of HxxiXder and tHat of destroyer. 
l\fass productions are texnx>orary lulls ixx tHe 
movenxent of imagination axxxl knowdedge. iVfxxcH 
skill axxd tHonglxt and care may He req^nirod to 
arraxxgo for one of tliose q^niet and profxtaHle 
times ; tHo macHine is set going axxd for a wHile 
goes Hy itscslf. ISlixt now applications of sciexxtific 
knoAvledgc?, no'w ideas, iic'w processes, xxow xxiacHines 
IXX list alw'ays He ixx proptxratioix. In tlxe -|>arks tHe 
gardeners ax*o. al'w.''ays ixnx-sing frosH plaxxts to take 
tlxe place of tHc^s old, axxd preparing tHem for 
tHeir xisefxxl tinxe of floxA-ering. iSo XA^e see tHe 
xxxeaxxixig of tHc^ varioxxs rosearolx organisations 
wHicH Hav'o Hx^oxx set xip in tlxe Hasic iixdiistries, 
sxiolx as tHo JF'ixol Xtesearclx ;3t>ard, tHe Oottoxx, tlie 
Woollen, axxd tHe JS^ilk Etoseax’cH Associatioxxs, tlie 
resoarclx laHorxxtorios of tHe stool nxastoxrs at 
fSlioflielc I . IVTti<?H of onr Hope for tHo fxxtixre is 
Hi lilt ix^xoix tlxoir wox'k. 

i 

^ Xjss i> €Ts*m J AL A. r> Ai^TA'rrois’- 

If oraf tsixiaxixsHijx, to fulfil its task of providing 

j for tHe people, mxxst He coxxtixxxxally irxxproviixg its 
processes, tlxen tHo xxation tlnxt is to He sxxccessfxxl 
xxxxxst possess tHe xxxeaxxs axxd tHt5 'will to improve, 
and Here we coxxxe, 1 tHink, to a ixotaHle poixxt, 
Iday it not He said tHat in Oreat I5ritain tHe nxeaixs 
exist even to a roxnar-kaHle degree ? Oxxr crafts- 
meix, as ix wHole, inclxxding all grades, are possessexi 
of q|[vialities , intelligence, skill, aoonracy, and so 
on, 'wlxicH XXI ake ixnproA^emexxt possiHle. Ifow* 
eoxxld oxxr enterprises ixx tlxe past Have Heen so 
often sxxccessfxxl if tHis Had xxot Heexx so ? Uoav 
can we He sxxccoetiixxg so vt*ell in respect to tHe xxew' 
iixdiistx'ies of tHe presexxt if tlxe capacity is xxot 
tHere ? 

fc>Hoxxlci it xxot, tlxc^^ref ore , He x>xir jxolicy to take 
adv’^axxtag^^f of oxxr coxxixtry*s cxxxalitios Hy ooxxtixxxxally 
seekixxg fox* , fresH inci xxstrlo.s or fresH adaptatioxxs 
of tHe old ? We sHoxild sxxrely not cling xxndxily 
to older activities w^Heix tlxey Have reacHcsd tHe 
stage in aa^HxcsH many otHers Have leax::xxt to do tHem 
-witH eq^xxal ofiioiexxcy', and -wHon 'we can go on to 
sometHirxg new and, it may He, xnoxre difUcnlt- 
We can, of coxxrse. Holster xip old itxdtxstries Hy 
political, xnetHods, and I Have no wisH to decr^’' 
sxxcH xnetHods as always incorrect. J&xxt clearly 
tHe Hest proteotioxx of all is tHe knowledge and" skill 
wHicH can enaHle ns 'to prodxxce wHat otH.ers xnxxst 
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a-wlt -lies for l:>€»oa.\iHe> fHoy cfitmiiO-b so woll xxietlco it> 
t.homsolvo8- 

A3BSOiii?"no>r oip SoT*Q3srmTf'io iDjsoovEii^. 

'T'Jioso ooiisici^rei'Lioxi.s le^eicf xxa.-fcur€Lll 3 r t^o «t sooorici 
iispe^o-fc of fHo x-olcL-tiions t^of-wooxx cr‘£Lf'fc«iTi€LXisl:iiy> a,xxcl 
Moioixocs, THo ixn j>rov"€5jmoxit/ of c7rtxf-fcsxxia,ixsliLif> <io- 
|>oxxcis ixx la.x'gce* jxcwr'fc oxx flxo alxsor^xfioxx and adajx-ba- 
t-ioxx of scioxxtiifio disoovox*"^. X-£ow' is. -fcJrK^ jx-rootjjss fo 
oxxooiira^od ? 

Wo iiox'o ooxxxo t/O a jxoixxf v\’'ixioli xiinsf lio om- 
jxlxasisod xviflx all -possilxlo v^i^oixx*, l>ooaiiso ifs iixi- 
I>ox*faixoo i» xxof al-w-a^'V’-s x*oali«od. iSoioxxfifio kixow- 
Ic^d^o axxd oxjxorioxxoc , if flxo^r aro fo l>o of full Morx^ioo, 
xnxisf Ixo iix dir*oot> prao-tic-al ooixt-ai’f x\i't.h flio 
|>x’ol>loixx ffial. is -to l>o sol-v'od. 'l^liis ixxxisf Txo oloar 
fo ov'orv 0 X 10 of iis from aoiiiial o:x:j>orioiico. Tf you 
liax’^o o^cjiorf Jk;xiox?i"l€’?d^o on any snl>jo<*-t and yoixr 
advic !0 is aslcod, yonx* first instixxcfc is, as you all 
lcnoA?v', to aslc to t>o allo^w^od to so-o fox* \'<inxrsolf. It 
is only wlxon all tlio oiroumstanoos ai*o c-loar to 
yon ixx tlioir relation to tlio difficsnlty tlxat tlxo 
solixtioxx is lilcoly to snggost itsolf ; axxd it xnay 
talsLO mnolx w^atclxing and jpatioxxt ol>sorv’-ation lioforo 
yon arcs snocesssfnl. It is tlio ooxnlxi nation of aotxxal 
oxjiorienoo xvitlx scientific knowledge tlxat is 
essential. As tlxo jiilixoi^xle is so f ixixdaxxiental, T 
XXX ay l>e allowed to illxxstrate it l>y axx actxial ex- 
I>ericxxce : 

It -vi’-as in tlie early years of tlxe W-^ar tliat a liody 
of yoxxxxjg soiexxtific students from our xiniv'ersities 
was assenx tilled for tlic yxvirj^oso of testing oxx tlxe 
Ifattlefield tlxe valxie of sucli inetliods of locating 
eixenxy gxxns as w^ex'e already kixo-wxx . In tlxeir 
mutual disoussioixs axxd <-onsideratioxxs it Ixeeaxxxe 
clear to tlxexn tlxat tlxe great dcsi<leratuxu -was a 
xnetHod of measiirixxg very c'xaotly tlxe time of 
axrrival of tlxe air j.>xilsc, due to tlxe diseliarge of 
tlxo gurx:, at varioxts stations ixx tlxeir oxen lines. 
If tlxe relative jxositions of tlxe statiixns xvere 
ace lira tely Itnoxvn, it w'ould tlieix become a xxxatter 
of calc ulati oxx to find tlxe guxx Tpositioxx. Hixt tlxe 
I>ixls€3 -was very feeble : bo-w could it be registex-ed ? 
Varioixs xnetlxods w-ere considered, and anxoxig 
tlxem was one wdiicb no doubt seemc^d fax*-fetebed 
and xmlikely to be successful. A fiixo wire is xnade 
to caxry axx electric currexxt by -wixicb it is beated. 
If it is cbillcsd, for exaxnjxJ^^ juxff of cold air, 

tlxe resxstaxxce to the jxassage of tbe cui-ront in- 
creases, and this is axx. effect -which caxx. be measured 
if it is large exxough . If, then, the hot xvire could 
be xnade to register tbe arrival of tlxe air ]puise 
from the gun, a solution of the jxrolxlexxx w-as ixx 
hand. 


iNo doubt this method oocurr*ed to several 
members of the coxxxjxany ; it -was oeirtainly tuxrxed 
over ixx the mind of one of them -who had had. 
considerable exszjxerieixco of these fine heated -w^ires. 
They had- been ixx use aboixt tbix*ty years, having 
beexx erxxx>loyed fox* tlxe nxeasuremeixt of temjxera- 
ture in xxxaxxy cix-eu ixx stances w-herc* their jxoculiar 
characteristics ga%-e thenx the sujxrexnaoy over 
tlxexmonxeters of the ordinary form. Rut, fxxxd. 
this was tlxe inxj>oi*tant x>oiiit, was it to be e^c- 
jxected that the effect-, though it must be- there, 
-would l>e big enough to se<^ ? f,''ould tlxe faint 
inx|xulse fx'oixx a gxixx ixxib's away prodixct^ axx ob- 
v'ious chill oxx a hot -wire Oxx first thoughts it 

did Txot seem lihely, axxd tlxe suggestion lay iix 
abey ani^e . 

It Ixajxjxened, liowevex*, tliat one sumnx^-T* mojrrxiixg 
axx enemy acroplaixe c^axxxe ox^er at tlaybi'eak oxx a 
j>atx*ollixxg e^epeditioxx- Tlxe offiee^r of xvhoxu I 
hav^e spolcexx la-v awalce in his l>unlc listeixing to 
the ilisoharges of tlii-* axxti -airesraf t guxxs axxd tlic'* 
more ilistaxxt explosiixxxs of thi^ir shells. ICvery 
xxo-w^ and theix a. faiixt -whistlixxg souxxd seexnetl to 
l>e coxxnected -with the louder souxkIs. Tlxe wall 
of the hxxt -was of felt ; it w-xx^s in j.>oor eoxxditioxx 
axxd there w-ere tiny rents close to Ixxs li<*ad as he 
lay. The guix nxx%<le a fc*el>le sound as tliey 

came through. Tliis set the offxci^r tliinhing : 
if the x>ulse was stroxxg enougli to malcc* a soixixd, 
it nxight be strong enougli to cliill xx hot wire* ^>ei’- 
oex>tibly- JIo tlxe mid hod -w-as px*oi>f>sed to tiie 
.company as worth tryiixg. It was ti'ied, axxd 
prov-ed to l>e a coniixlet-e success. The souxxd 
raixging of the Hritislx amxies was Ixased upf>ii it, 
Avith i-esult.s w'hich have already Ixeerx dt-sc^ri bc-^d 
anil are faii'ly avc^II hixow-ix. 

It is i^leax* that the all -impox’tan t suggestioxx 
coulil liave Ixeen xnade only by a man wlxo Ixaii had 
scientific trxxixxing axxd e>:j>eriexxee. Tliat is one 
poixit of tlie first sigxxificance. Tlxe seco xxx l is tlxat 
it eoxxld have beexx ixxaile oixly t>y such a xnaxx 
actxxally oxx tlie spot. He could xxot have realised 
the details of the problexxx if lie had been axxyw’lxere 
else. 

It is w-orth w-hile to coxxsider this last point a 
little xnore closely. What precisely was the di:ffi- 
culty w^Ixich ooxild be resolved only by a combina- 
tioix of knowledge and of being on the spot It 

-w-as really the difficulty of making a true estima- 
tion of cjxxaxxtities. It was a qi^uestioxit of xnagni- 
tudes and measurements. Aixyoxxe possessed of 
scientific kno-wledge eoxxld have said, if asked, that 
a gxxn nxust nxake an air pulse, and that axx air 
pulse w-ould chill a hot "wire to axx extent 'which 
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x>:il^l3.*t or xn.igH't no'fc l:>o 3m.efitBi:ix*a/1:>lo. t-Hore i® 

«,I1 tJno c3ii3Foron.oo in. t»lio worlci. foot-wooj^ bi:io}x vaig^iio 
l^onora.! ls:rLOwlo<igo on oiio ln.a.n<i c^nd, on tJ:ies 
ot-lior, t-lio roa.IiBa.i^ion Bnoli &, motliod is lilsLoly 

to Avorlt a>ncl giv^o t.li.o dosirod rosnlt. It is tluo 
difloron-co -whioJrj so of ton osoa-pos a^ttontion, fo\^t 
ovor^^-ono of 03ti->OT‘ionco Icnows tlia^t it is to I>o 
rookonod a.moii^ tHo ossontia.l«. It is so oa/S^r^ to 
ta-lk ^onoralitios ox" to tHiiik of tiiorix, ajrxd so 
diffionlt to j^ot do\%’'irx to tlio dota-ils A?v'hic*Jx xna-lco 
tfio offoi't a. siioooss. It xxia-^V' l>o tlio last littlo 
a<l j nstmont of nxa^riitnclos tliat tixx'iis tlxo soalt^, 
and tlxo last stoj> tlio ono tHat c-oniits. 

Ai'o "vvt*-, tlxori, in CJrroat 13ritain, |>tittixif? oxir 
scilontitio Icno^sdodf^o into tfio j>ositioix ^'lioro it is 
X’oalljv'" <*tfootivo ? I ■would dix-oot vonr* attontioix 
to a- nxost intorostixx^ and import.aixt yxiovomoxit 
"vv'liioli is attain in j£? a Txc>tal>Io nxa^nitndo- 

Jt-KSXflAlXC^XX yVJSri> f^lSTlN^TOlE:. 

A. 1 X 0 w cilass of wox*lc€*x* is ^; 5 'i*owixxfi anxon^ ns 

c-onsistin^^ of tlio xntxix on|^a^o<l in r'osoax’'olx assooia- 
tioTis and indnstx-ial rosoaroli lalioratorios tlxx'oxx^li- 
out- tlic- oonntrv. Wo must j>laoo a x'aliio on 

t lioii' so-i-v i<.5€*s, for tliov ax’o aotnall^'- and por*sonall>r 
l>rin|^iri^ liaok witli tlionx into OT*aft»niansliii> tJxx*- 
soioTxtifi<* lcnox?%'lodj^o x^v'liioli is ono of its ossontials. 
''I'lio.v l'>x'iix^;;^ tlio iiitorost €xnd tlio outlook, of scjiontifio 
iiKinii'v into tonoli witli l>otli oniplo^vox* axnl orn- 
l>!ov’<‘d. an<l 1 oanji<.»t l>nt t Ixinl-c tiiat nxav l>o 

to soim* i*>ctont tlxo flii:?v tlixxt will ixiako tlxoin rxxn 
to^otlio-i*. l^^oT* <^an spc'alc witli tlio oinploxcn' 

as mon also ti-ainoil irx nnix''OT'sit>'^ and oollc*^o, 
oxoli aii;^in^ tlxon^lit witli <*aso aixd aooiirac'y ; and, 
at tlio saiTio tinio*. tliov^ a.x’t- follow'^ workLOi's "witli 
tlioso in tHo slxo^iM xxnd trail Ixfiiii^ liaolc tlioro somo 
of tJxo intorost and ontlxnsiasni "wliioli spring fi*oxn 
tlio iindc>rstaix<iin^ of and nxotliods. It 

is to l>o romom liorod alxvavs tlx at pox-soixal oojnwfcaot 
has, OTX tlio xolxolo, tlianlcs to tlio Ixottor ctnalitios 
in liiiinan natxiro, a marvollons offoot irxv sxxxootliixii^ 
tint diHoronc^os- 1 do not tliixxk itv is iindnl>^ opti- 
mistio to 'wolooixxo tHo j^i'owtli of tliis nov%^ tvpo of 
industrial worlcor, Ixt^oaiiso it caxx, lioiix^ in porsoxxal 
intoroonrso 'vvitli Viotlx oapital and lalxonr, snpplv 
to oacH a now oxxtlook: on tixoir wHolo ontorprxso* 
t'rsjiooially as tliat oiztlook: is natnrally xllnTxxirxatixx^ 
aixd sxigi^ostivo- JPor, aftor all,, tliis is Inxt 
liaok. to first conditions. TKo primitivo craftsman 
lias l>oon replaced separate persons or |j^ronps 

of persons wHo Have slipped awa>* from eaoH otHer 
alixxost witHont oxir realisini? tlie fact. In tHe most 
x'oeent times tHe separation lias Hecome more 


oH violas and more dani^eroxas, and tHat is 'w*^H 3 r in 
so many directions efforts are Heing made to stem 
it. Oan it He ^ood tHat tHe workman Has a part 
demanding little intelli^^exxoe, merely tHe capacity 
to irepeat ^ Oaax it He exiipedient tHat mere mani- 
pnlation sHonId He left in tHe sliop, wliile design 
and imagination Have gone ixxto tHe drawing office 
and slxnt tHe door Heliind tlnmi ? C^aix it Ho rigHt 
tHat tHe factory directorate', sliovild xiot He ixx imme- 
diate contact witli tlie v^ast Hody of scientific 
Icnoivletlge ? 

THe jfirese^nt xiiinxl>er of industrial researoH 
’W'xirkers is relatively small ; it seems likely to 
inerease. However, in 1-^ tHe e>:tent to 

xv'HicH tJxe provdnee of science, is Hetter xxndex’- 
stood, THe liettei* miderstanciing I tlxink of as 
manifesting in tlie first filace in industry itself, 

1 am sure tHat Here it is Haji^^^liy tlie increase. 

Tliere is also a l>roader view' to He taken. THere is a 
piiHlic estimation of tlie value of any calling w’HioH 
affects tHe n urn Hers and tHe cjuality of tliose wHo 
res^ioixil . 

I douHt if tlxere is in tHe first sxxfiicient 

tlie interests and rexvards iix tHe 
life of a student of industrial resear'clx. THe 
pioneers Have suffered unneoessary restrictions 
and discouragements. Hut their follow^ers will He 
in lietter case. f'Siirely it does not need miicH 
inx agin at ion. to realise tHe side of suoH 

work ? Tlie siiox*ession of fresH difficulties to He 
overeome, and of nc-sw and iixtoresting views into 
the natiii'e of things and w^ays of the world ; the 
unforeseen value of results, sonxetinres an inxxxiediate 
Xiris^e, sometimes the clearing of an oHstacle in a 
Txianufaeturing process, nt^x'ex' less tliaix the dis- 
co v’-ory of fads whieli xxiay some clay Ho of use ; 
tlxe px'rsonal assoc'iation witlx a living enterprise 
and witli tHxi human Heliind it. When it is 

realised tliat this kind of work is w^antecl Hadly, 
that it is reall>' servieeaHle to the community, 
tliat tliere is op|jort unity for devotion, that it is 
in touch at once w’itli Ixunxan needs and with 
,tHe furthest stretches of thought and imagina- 
tion, it surely takes on to us the final toueH of 
noHility. 

We must rememHor also that the I'oad of the 
student of science is still none too clear. THe very 
methods of teaching science are a constant suHjjcscjt 
of discussion. I will say no more novr than this : 
that the Hest methods must taJre time to elaHorate, 
and cannot He e:jcx>ee.ted to Have arrived at their 
final form. THe difficulty is increased Hy the fact 
that science itself grows rapidly^ and the extent 
of its application is only rxow revealing itself. 
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Thi£t.-b tJae Icinowlocl^e of t>lie» iinnaozieiiiJy of INa^fiaro 
a»xi<i file- «'fcvx<iy' of flio rLA.t^iJi.x'eLl Icb'W's fiarvcs blix cxivioeLtiixro 
vBLli-iei is rooogniso<f. THaf> soioxkoo OBun l>o 

used a,s SLiTL odTioBtt/ioiiagtl drill is ^Iso fe:i:iCl''W3:x a/n.d 
nxfetdo Txso of. IBiati tilioro sfill rot:xiBtixi.s flxo HxinciBLrL 
side ; fHo ooiif innoixs effeof of f.lie j^roTPsdli of 
IsLTiowledgo xjj^oix -fciiLOixgHti cbxxd ciit>erx>i’ise : -tlxo 

rea-liscttiiorL of tlio inninoixse -tliBL-fc sc?ioixce is 

3f>leb3riixi5 int modem life 'ai'ixd is lilcel^?^ "fco 150 orx 
]pl«,;yirkg. IKdxioctfiorx 1>>^ soioxitiifio ixist/ruLofiorx is 
sfill a.i>t> ±0 flxo ooin prehensioix of t/lie 

side, "W-itl-i oxit> -wlxielx t-lit*. olassroonx is ax dull plaxoe. 

Tliox'e 4xro evexi sonxo wlio t-lxirik flxaxf scioxxoe is 
ixxlnxmaxx . TJxo^y spoak or writ,€’» axs if stvidoxiifs of 
ixiodex-n soionoo -vt^ould dost-ro^r roveronco SLrxd fcLifli. 
f do xxof lixio^w lio'W^ tljaxt: cixix He said of fHo stiidenf 
w-ho st-axxds dail^r in -tlie j>rosonc;e of xx^hat soems fo 
Ixifn fo >>e infixiifo. l-^of xis look at- tliis poixxt- a lift.le 
XXX ore elosol^.’'. 

THe gx’ox>v"t-lx of Icnoxx’ lodge xxox’ox* ruTakos axx old 
oraff seem poor axxd ixogligiHle. Oxi fhe eont>i“arv, 
it> offeix Happens flxati xindor ixew ligHf if groxv^s ixx 
oixr ixxferesf axxd respect. S^oixxnce lives 011 experi- 
xneixf ; axxd if a fool or a j>rooc'‘ss lias taken sHaj>e 
from fixe experience of cexxfxxrios, sc^ienco seizes on 
fHe results as fHose of an experinxexxf of special 
value. ^ 1 x 0 is ixof so foolisH as to flxrow away fHaf 
ixx wHioH fHo slow’ly gaflxex-ed -wisdom of ages is 
stored. Xxx tHis sHe is a ooxisc^rvati ve of con- 
servatives - 

IRitooK.:E3Ssrvxc Soxeistok, 

WHat is true of a tool or jxrocoss is trxxe also of 
tHose formxxlse ixx 'wliicH growling science Has tried 
to descriHe Her discoveries. A xxexv discovery 
seems at first sigHt to nxake an old HypotHosis or 
definition Hecome oHsolete. THo ^x ords cannot He 
stretcHed to cover a wdder moaning. ®y ano meaixs, 
Ho-wever, is tHat 'wHicsH is old to H<^ tHrow ri axvay ; it 
Has Heexx tHe Host possiHlo attoxnpt to exc press wdiat 
-was xxnderstood at tlie time wHen it xvas formed. 
THe XX ew’ is to He preferred for its Hotter aHility to 
contain tHe rosxxlts of a wilder excperierxco, Knt ixx 
its tixxxe it -will also He pxxt aside. It is Hy a series 
of snccessive steps tlx at w^e approacH the trixtH : 
eaoH step reacHed xvitH tHe Help of tliat whicH 
cede<l it. 

■HSJ'otliing ixx tHe progress of science, axxd nxore 
X>axf icxxlax'ly of xnodern science, is so impressive as 
tHe gx*owing appreoiatioxi of tHe ixximensity of w-Hat 
axvaits discovery, and tHe contrasted fecHlexxess of 
oxir aHility to pxxt ixxto words even so mxxcH as wo 
d iix xly appreHexid, I^et xxxe take arx e::KLample 
from tHe world of tlio pHysical sciexxces. THere is a 


proHlem of w^HicH tHe xxxixxds of pHy sioists Have Hc^exx 
fnll ixx reoexxt years. THe xxixxeteoxxtH-oontxxry tlxeory 
of radiatioix asks xxs to look oxx ligHt as a series of 
waves in axx all-pervadixxg etHer. THe tHeory Has 
Heon xrxarvelloiisly sxxocessful, axxd tHo great ad-- 
vances of nineteentH-centxxry pHysics -were largely 
Hased nporx it. It can satisfy tHe fxxndanxexxtal 
test of all tHeories, for it can predict tHo ocoixrrexxce 
of effecits w-Hich can Ho tested l>y experixnent axxd 
foxxixd to He eoxrect. THore is xxo q^ixestioxx of its 
trxitH in tHe ordinary sense. 

Ixx tHe last tw^cixty ox* tHirty years a vast rxew field 
of optical x*esearoH Has Heexx opened xip, and among 
tlxe enrions tHixxgs xve Have found is the fact that 
light lx as the pi'ojxertios of a streaxxi of very nxinxxte 
particles. Orxly on tliat liyjxothejsis caxn xxiaxxy esc- 
X>erixxxe5ntal ftxcts Ixo excx>laiixod . A wave theox*y is 
of xxo nso ixx the nexx^ex* field. How arc* the? two views 
to He x-ecoxxciled ? How eaxx axiythixxg Ho at orxce a 
wave and a particle ? I do not Hc'lmve thxxt I axxi 
xxxxjnst to any ocistixxg thinker if I say that no one 
yet has Hridgeil the gap. Soxxxe of yoix wlio v-ex-o 
presoxxt at the X.-iverx>ool ixieetixxg xxiay I'cineniHex* 

that Hohr one of the loadixxg tlxe 

world doxiHtetl if the Jjnrnaxx mind -was yet sixf- 

ficiontly devx->loj>ed to tlie stage in wHich it xvonld 
Ho aHlo to grasp the -wlxoki oix-plaxxation . It* nxay 
Ho a step forward to say, as w*e have Heexx sayixxg 
vagxxely for soxxie yoax-s, tHat HotH tHeories are trxio, 
tHat tHere are oorpxxscles axxd tlxc^re are w ax^-es, and 
tHat tHe fomxer are actually respoxisiHle for the 
transference of oixergy in ligHt axxd lieat, axxd for 
making us see ; -wHile tHe latter gxxide tHe fomxer 
on their way. This is going l>aok to J^^ewtoix, * w-ho 
excjxressed ideas of this kixxd in His “ Opticks,'^ tHouglx 
He xvas careful to add tHat tHey were no xnore tHaxx 
a suggestion . 

'We are Here face to face wdtH a strange jxroHlem. 
We know- tHat tHere xxxxxst l>e a reconcilexxxexxt of our 
ooxxtradictory exc:pex*imeixts ; it is surely our con- 
ceptions of tHe trutH wHicH ai:*e at fault, tHougH eaoH 
conceptioix seems valid axxd proved. THere xxxust 
He a trutH w-HicH is greater tHan axxy of our descx'ip- 
tioxis of it. Here is axx actual case w'Here tHe Huxxian 
rxiixxd is HrougHt face to face 'witH its ovrxx defects. 
"WHat can we do ? WHat do we do “? As pHysicists we 
use eitHer Hypotliesis according to tHe range of exc- 
perioxxces tHat w^e w-islx to consider. To repeat a 
Xxlxrase wHicH I employed a few* years ago in address - 
ixig a university audiexxoQ^ familiar witjb. lecture time- 
taHles, on Ildondays» Wednesdays* and Kridays we 
adopt tHe oxxe HypotHesis* on Tuesdays, THursdays* 
and Saturdays tHe otHer . We know f^at we cannot 
He seeixxg clearly and fully in eitHer case*- Htlt, J^e 
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X>««rfoo1>l5r ooni^zi^tv i>o woylac: arXicl wao^tv for t>He oom.- 
X>lotio xrcuio'ra'fcebxidliirxg. 

, “Wlion w^o lools: l^a^ols: ovor t>lio oontitxrtes ox* so 

Oixrixxg wlxicK soioxx-fciOo xxiorx H^tvo ’triod sysiioraa,iiio- 
aally “fco solvo t.Ho riddlo of lij^Ht;, or oven, j^o fixir-tlxoir 
"to t/Ho surxiiLisixiL^B of ^liilosoj^JborB of old or 

iiLnao, 'W'o »oo 'fcHa'fc ovor^r coTisoioixtiioTj.s ix'ttioxn-pt/ Ixssus 
xxxo>do somo a.j3j>roa.ol3. to tlio goa.1, Tlxo t;f»oorio« of 
ooo tiroo aro sii^pj^laxitod l>y tlioBo of a sixoooodiixg 
and tixoso again yiold to somothing mioro lilto 
tlio Orst. Unt it is no idlo sorios of oliangos, of 
vagarios of w^liimsioal fasliion ; it is gro^w'tH. *X‘1 ilo 
oldor novor l.>oc*omos niA-'alid, and tlio i^iow rosj>oots 
tlio ol<l fa',c5anso that is tlio oaso. 

fr>iii*olv it is tho samci ixi r<?gard to Ic^^ss nxatorial 
affairs, 'X’ht^ soit^'Jitifio AA'ork-or is tHo last rnaxi in tHo 
w<>rl<i to tfix-ow awav liastil.v an old faith or oon- 
x’^e’snt ion, or to thinh that disoov^^'r^ most hi'ing c*.on- 
tc»»n|3t on tradition, 

is a onrions yiarallolisna Jioro to a relation 
l>ot wt'OJ 1 soif^noo and indnsti\v’' of whioli X havo 
al road.V" sy^okic^n. dnst as an\’' £>artic?nlar oaso of 
trxass j »r<jd iic*t ion oan l>c‘ r<.^gai'<io<l as a t€?“niy>oirar 3 .>' 
oondition whic^h tho grow tin of l<_no"w*lodgo brings 
about, and in tho OTid siiporsodos, so also it niav bo 
sai<i of an\^ law or r^ilo or <^onvontion ox* <iotinition 
that Iviiovvlorlgo is l>oth tho yxaront axxd ovontxiaH^r 
tl lo <lostrojy't?r. 'X^init* rlovoiirs its o'W'n ohildron, 
Kvon if a statonx<^iit rotaiixs its ovitw ard foi*m, its 
oontonts c»hango with tho ixioanings attaohod to its 
tornis : ixn<l ohangc^, niox'oo^-'or, in difforont dirootioxis 
whc'iT^ xisod 1>>^ <litf<5ront j>e^oj[.>lo, so that constant 
r’o-<iofiTiition is nc*oossar>^, XX ow'' much nxoro is this 
tho oaso whon tho ooix touts thon^solvos havo to bo 
addod to, Tho distixiction botwoon trntb itsolf axxd 
attorxAy>ts to ombod^?" it ixx -woi’ds is so constant l>r 
forced ny^ojti tho stndont of science as to giv'o his 
statements on all mattc*rs a chax'acteristic fornx 
and e:s:px*essioxi. This is, X thinlc, oixe of tho 
x^oasorxs why men are often ncsedlessly alarmed by tho 
new axxnoun cements of science axxd tliinh. they are 
stibvox-sive of that wdiich has boexx j>roved by tinxo, 
X”'o til is coxxsideratioxi F xnay a<ld yet oxxo nxorc, 
which may bo illnstratod X>y the same analogy . 
?Sc*iontific x'esearch in the labx>ratory is based on 
- siniyilo relations bet'ween cause axxd effect ixi the 
natural xvorld. Those liave at tinxes been adopt-od, 
txiany of us xvoxxld say xvrongly, as the main jxrinoijxle 
of a mechanistic theory of the xxniv^erse. The 
rxilatlon bolds in onr e:?c^eJt:*itnexxtal xv-orb ; and 
so long ,as it does so, av^ail ourselves of it, 

necessarily and with rigbt. :3ut just as ixx tlxo case 
of researob into tbe jxrojpeirties of radiation we use 
a corj>useular theory or a wave theory according to 


the needs of the miorhent, the two theories l>eing 
actually incoxxxjpatihle to our minds in their present 
developxnent, so the xise of a xneohanistio theory in 
the laboratory does not imply that it represents all 
that the human mind can xxso or grasp on other 
oocasioxxs, in px’osent or in future times. 

XTx^ttmate -A.XMS. 

The proper enxploymeixt of soientifxo research is 
so necessary to our welfare tlxat we cannot afford to 
allow nxiscxxnceptions to hixxdcr it ; anti the w’tirst 
of all are those wliich xvoultl sxiyxposc it to contradic^t 
the highest aiins. ^^cic^ice, as a yoxixxg friend said 
to xne not loixg ago, is not seXtixxg forth to destroy 
the soul of the nation, l>ut to hoxxp hody axxd soxxl 
togetli or . 

J'^ortitj perhaps might say that in considering 
soieixce in x'elatioix to craftsniaixshi|> T am pressing 
tlie less ixoble viexv ; that X axxi xxot coixsidering 
hnow’^ledge as its ovv-^n exxd. It is saitl that usoless- 
ixx*ss hi seieixoe is a x^irtue. The accusation is a little 
ohscixre, bx^oause it max'' jxistly bo said that Icnoxv'- 
ledge is never xiseless. Xf X havc^ thought of science 
yn relation to craftsinaxiship, it is because I have tried 
to set 0 X 1 1 the vast importance of w'hat oraftsmaxx- 
ship nxeaxis and staxids for. X have not forgottexx 
tliat there are other aspects of the inquiry into the 
truths of XSTatux-c. Indeed, J could xiot cairry out tlie 
lesser tash without considerirxg the whole meaning 
of science. 

^No clear lixxe can he draxvn hetw^een pure 
scicxxcse and applied science : tliey are but two 
stages of dex^elopxnent, txvo phases wlxioh melt into 
one another, and either loses vii-txxe if dissociated 
fronx the other. TXie dual relation is conxmoxx to 
xnaxxy hxinxan activities axxd has been e3cpressed in 
xnaixy xvays. X^ong ago it xv’as said in terms xvhioh 
ixx their comprehensiveness in<iludc all the aspira- 
tions of the searcher after li.xxow^ledge : Thovi shalt 

love tho I,.ord thy Ood xvith all thy Ixeart, and xvitlx 
all tliy soxil, axxd xv*itli all thy mixxd ; axxd Thou 
shalt love" thy neigh hoxir as thyself.”- lix the old 
story, every listexxer, fronx xv^ha-fever country he 
caxne, X^arthians and MJede^s, Oretaxis and Arabians, 
heard tho message in liis oxvn tongxie. A great 
saying speahs to every man ixx the laxxguage w^hioh 
he xxnderstands- To the studexit of soiexioe the 
"words Txioaxx that he is to pixt his whole h<^art ixxto 
his work, helieving that in soxne xvay "which he 
oaxxxxot fully comprehend it is all w^orth while, axxd 
that every straixxiixg to uxxderstaxxd his sxxCToxxxxdirxgs 
is right and good ; axxd, fxmrther, that ixx that "way 
he caxx learn to Xxe of use to his fellow men. 
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3uixiimja.z-ies or Acl^ressos oi" Pr'osiciom;s of* 3oct:ions.^ 


Tjhtk \^ox^ta IKarxf'jcorr. 

X !N Ills j^i?esicl<?‘n.'tla,l a-dciresss tio Soot-ioix A 

maf-iics a,nci J[*J:i v’slcstl ^^c?i< 3 ixoess^ oxx Voltia* 

X*rof, Alfjr<e»ci W. l-*ox't.«:>r oiiclesavoiir^ 1>X ^ x*e»- 
wt-^/tveiixoTi-t. of ±. 1 x 0 >]f 3 ro*JLof 1 c»*cl fx-orxi fixe 

f ixojc-ixioeleot/ric j>oiiit> of v^ie^w", fo mcblce oletxi' xv^lx^ft- 
flie iisma.1 eq| iifxtiojxs T't^^i'osejrif , rTfie ususlI equafiori 

for* file elc^otiroTiiolix'e foT*ce^ iix €L flioi'ix'ioeleefr’io 
eiT'eiiif is ixof j*. desoi'i |>f ioix of xvlictf ooenirs 
cliff eT’oxxf jxoiiifs of oiio oiT’c^xiif, liiif is axrx ec|ijf\,f ioxi 

ooiixxeof iri^ fo^e flier* flio e.iin.f.’s of <1 isfirsc'f oir*<^oi'ts 
fox* Avliic^li t/lrc^ 'tex'iiriijrttl f oiii jpex'^xf iires iXT-e clilfc’-T'orit-. 
^Itxeli of t/lie ooiifiisioxr wlrieli a-liotiircls ijr flie V'olfu. 
eoixfi'ox'c-x-sv is tluc' to iriattc-ixtioii to tliis fa.et. 
-A^xrotlier soixx’eo of er'i'crr* a.x*ises fT'oxxr tlie S/Ssnnrj >tiotx 
*->f * t*ex*fec*t I2J4X.S ’ •relxxtiorxs for* c*tses to "wliioH siroli 
x*el£xtioix» do ixot ix^pjxlv- It is_ jrot tx'ne, irr g;oixex*tt/l, 
tlxa,t tiro o:>ktei*xia.l r^'ox*lc dorxe liv ax s^^stonx (fxt c^oix- 
stxxixt tex»ix^ex**xt«x'e ), a/Xid tlie lieixt talceix ixx l>y tire 
s^*stexxr, a.T'O Sb moixsiiT*e of oixc^ a,rxotliex*. It xvorild 
Txe tx*rxe for a. “ jrerfeot ^£ts ’ ; l>ut even tliis is fxxi 
idecxl cfitse, xxrxd fox* r*ea»l ^suses it is xxot tx*rie. ISJ'ox* 
is it evexx a. 5 .> 7 :rroj?cixtxautol 3 ^ tx'iie irr tire xna,Jox*it;y’ of 
s;v"stexiis : oxc€LinjE>les are ^iveii to illnstrate its 

failure. t.'Jc>rxseq[rierLtl^>^, it is c} uite unsafe to talce 
tlie stijp^xosod oc^nalitv of tKe Heat and external 
xvoric as a startin^-i>oint for discussions on tHo 
Volta effect. 

!IVIodern clev^eloi>m exits in electric?it;y' Have made 
tli<=5 t Her mod^V'n ami cal arjirijxxients nxiie-H more cogent 
tliarx tHe_>’" Avei*e in ]Max w’^c^'Il’s day's, 'wdiorx tlxc’j snl>- 
stantial nature of electriciity was regarded as a 
px*o visional HyjrotHesis wHiciH niiglit ultimately He 
disj^ensed w*itli. 'I’Here is ixorv no doiiHt al:>oiit its 

eor33orG>al eliai*aeter using tlie adjoetiv*e in tlie 

sexxse in wliioH wci ax>|>ly it to otHex* forms of matter. 
Tlie ternx sjxeoifio Heat a^ijrlied to elecitricity means 
noAv jtist wliat it means wdieix a]f>jrlied to ii-on : l>iit 
it Has to Ho romexxiHered tliat w'Hen inside a mental, 
tHe electricity (fx-oin the tliormodynamic jioint of 
view) is in a solution. Jt is therefore the jrrojxerties 
of solntions that need to Hti ooxisid ox*ed, THe 
Houndary Hetw'een seine and cojijper ac;ts as a serxxi- 
fiermoaHle menxHrane, sixxco the electrons and 
notliing else get throvigh it. THex*e is a diffex'ence 
c>f £>rc5ssnre (or i>otential) Hetweeii the tw*o sides . 

c-leetrons can also esca-pe to some extent frexm 
the sides of the xvires, that is, they Have a vapour 
pressure. If the temperature is raised this evapora- 



tion Hecomes very ooxispicuous as thermionic 
emission. When equiliHrium exists Hc^'tw^een tw“o 
metals, the vapoxir pressure of the electx*ons must 
He the same fox* HotH . To such cases iVlargules* 
thcrxxicxdyixamical theorc’^m must apply. I^y apply- 
ixig this theorenx to sixxiple cases, results are oHtained 
x*ery sirnilai* to those oHtained liy apjilying liolta^- 
nxarm's theorem. IVIoreovc*r, tlic3 latent Heat of 
traixsf erexic^e of elec*tric;it y froixx on^’^ metal to the 
other is c'onnec-ted witli the* s^ic^eific Hc-«ts of elec*- 
tricity in the two xnetals. 

Wliexx we j>ass to elc^etrolytic^ regions, thixt is, 
voltaic csells, there is much more* uixc*ert«itxty as to 
w liat Hajipens at t lie lioutidaries . Tliysieal clieijxists, 
undex* the infhxence of T>C':Hyc^, aio I'evising thc^ir 
c*.once|:>tiojis in x*c*gard to solutions. The^ old <lis- 
sociation theory assumed that and iif'*g*iti v^e 

ioixs moved aHout cjuite freely c*xcey>t w'lien ap^iro- 
priate csollisions occurred w^lien c’iom Hinat ion might 
take place. tlie amount of eomliinat ion l>eing 
calc’.ulalile from the law of rxiixss action. I>c*l>;V'e, 
how'ever, assumes cc>m|>lete dissocuat ion (at U'ast 
for dilute solutions), l>ut w’-ith attraction Ix-'twet'xx 
tlic‘ ioTxs due tc3 their chargc’ss. I^hilosopliica I ly, 
thoi*e is xiot nitich distinctioxi 1>o.twc"*en tlie old aiul 
the xxew' conceptions. The xiuiriex*ical i*esults, how 
ever, arc cliffereixt as csalculated liy tlio two nic>»thods. 

At a Houndary Hetwt»eix met cxl and solution no 
electrieity gets througli x*xeojit as a ridox* on an ion. 
At least this nxust He so iix all cases in wliic-li 
JPai'aclay's laws of electrolysis ax'e valid. 

On the otliox* liand, tlie Houixda.ry lietween two 
solutioxrs (fox* example, in a J >anieli’s c*ell) ac*ts as 
a rxxemlirane nxore nearly of the* mc*tallic* kind. 
"Electrons riding on an ioxr in oxxc solution get 
through, Ix'saving tlxc*ir ruc3iiirts Hehincl ami seiaaixig 
cxthei's ixx the secoird solirtion. It is not uixlikely 
that the?* v^oltage; thore^ xnay lie of the Raine* order 
as that at the outside copx>cr — zinc juxiC5tioxi Hut of 
tlie opposite sigxr ; for ixx 1>oth cases e^lc^etrons 
alone arc jrassing. If this is so, then tlie elc^ctro- 
ixiotive force of a circuit xxxay, at least 
xxxately. He the suxn of those arisirxg at the metal — 
licxvxid junctioxxs. 

It is xxocessary to He cautious and to avoid 
dogmatism on the ejuestion of the voltages at the 
ixidividual Houxxdarios. IVIuch more detailed ex- 
perdixxexxtal kixowledge is reex^irtsd Hefore the 
electric circuit is really xxxxderstood . The electroxxio 
theox'y ixx metals still has its difSculties, wrhioh it is 
of xxo use to igxxore. On the other haxxd, the expert - 
xxxexxtal difficulties ixx ooixxxexioxi witlx the direct 
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ci«rfcoirm.in«ft.ion of Vol^ta, ofifoo-fc etlso vox-y 

cir£» ciiH v(?-lxo fo-Cbvcs rx3L«L<io o3ci>ori.moixt>s oia it> fe.3ctow. 
TlxoxigJli t>l:i,o "v^oit>«.go €bt> “feii-o xnot>a^l — Jixnc5t>ion. 
likoly t>o \>& jmuoH t>li£LnL t.ho okoxTiioi^ soHool 

€i€»ncieb]rxclocl, -tkoxe* is motiliiixg trO juLstify oxio ixi i^oizxj^ 
tsO tlio op>;posit>o ozct-romo £xn.<^i oxjpoofciix^ t/Ha.'b t^iio 
'ix^fhoZc- of iiiHo oloot-rooaotiivo foroc3 of ct oirouiif is 
loo»t.e»cl a,t> t>Iz€ffc Jxixxct-Soix. 02>'posiixg soliools slxoixlci 
t^a^ko comforti iix -fclxo 'fclioixgli'fc t/HBLli in soxxio r-essixesctis 
t^lxejy a-re* l:>ot.lx i*iglxti- 

JTx^xjoxxicKOxejvroES, T^wosfJxoTtXGsoisivoia, 

OilXCJVtTOAX^ J^JEAOTiOJSr . 

, E. O. C'. of JSootion Ti 

(CJlxoiiiisf'i'.v ), lias sole-ofocl foz- liis aclciroMs flio fasoi- 
ixafiii^^ siiJjjoof of jiixoH j>liorosooixcjo, finoxeiMo^^ixoe!, 
aixri ioal roaofioii, «4. fiolci of sfuicly iix ^'Jxiolx 

o>>j<^’‘i*vaf'i<.>ris of itc^oiixatiy corxooT-xxixi.^ t-lxo 

ywic'al jiro330T*t,ie*s of moloculow,, irx ooiifT'aciis'fcixio- 
tioii to tiiosx'. of at-oziis, liavo txooix maclo. Xxx iiis 

sin'vc'y of fl^c* x'^’ssixlts aJLroaciy ot>faitxorl axxcJ Xlxo 
of 1 ‘ot-ioax’C'Xi , i^i'of. JLialy s€at>oH t/liaf fJio jxfosoxxt. 
y>o!r;itior» is vo**y fax* fx-oiii l>oirx^ saf isf a.ot/Ox*y , Oxx 
oixt‘ luxocl, laT'| 2 :o aiKl i iicxoaHiiij^ jxiim I>€'t*s of j3Hotx>- 
roaofioiis A\'lxit5lx xxx'o ot>vioixsly slitxiiiXat/Oti 
l:>y tlio al>sox*pt.ioTx of radiant. <.*fioT*^y aro Jtcnow'ix ; oix 
tXi^^ otlxtix* liaxid, ttio i*adiatic>rx Hyj>oflxoKiK, is 

>>asod oix jn-omisoM aj^yxax'oiitly t lioorotioxvlly soxxnd* 
lias jxrovod t.o >>o xi iit/<3XialL>U', mo tiiAxt tlio ^e-ric'ral 

coixMOTXMiiM of opinion Ixas s'vvmni^ ovot* fo aot.i>»"atJoxi 
l>y c-^olliMioix iix fht^'X'in al roaotiotXM. fie*, lias t>lxx*^x*ofojr<i> j 
‘ c‘>!:limnocJ tlio Ixxly ’ of tlio i'a<llat,it>Tx Ixy potfiosis, ixi 
<^*x’<lc>'i' tixtt.ty tlie* c*ans<* of dt^atli rnoi*o fnll^’- 

in voMti^aff'd . 

Mn fxiinariMin^ tlio position. l*i'of. iialy May« XHat 
tilt' r*adiat.ioiL Hy sfaXos tlial ttio first. Mtag:o 
of a ofn^inioal r<.‘a<*tioxi Im tfio a.oti'V’"atioix of oaoix 
in<>lo#Milc* of tlio x’<^ac^talxt. Ixy tHo al.>worj>tioxx of oxxo 
tjiiantiinx <_*f onox*jj;y- i-*Hotolnrniix<^MOoxx<?o o'vdtloixoc 
Mij|>f>oi'tM tHo rt'ality of tlxiM oriliotxl c^^nan-tnnx of 
ac't iv’iit ion, t>nt. not- tHx' Mnp|>oMitioxi tliat tXio xnolo- 
<*ij1c‘ ^ains this c^iiaxitxmx l>y a «iix^lo al>sor|xtioTx 
l>i*rxx*MM. THt? *■ iiinna.tioix , ^ jhov^'ovor, of tho radia- 
tion liypotliosis raisOM c| nostioix of tlxorrnal ro- 

aetioiiM ixx an o^v’oxx xnox*o aonto forixx tlxaxx px*o vioxxsly . 
X.'nlt'MM soxxxo xnc^oliarxiMXXX o^cists "W'fie'ro fc>y a xxioloon'lo 
oarx j^ain its oritioal C|xiaxxtmix of acrtivatioxi froixx a 
Mt>nrc€? of irxfra-md i*adiatiorx, pHotocfioxxiioal aotiva- 
tion rxiixst X>o viow^od as aix alxxxorxxial x^voixt aixcl tlxo 
I’adiatiorx liypotlxosis rxaxiwt f»€* promptly res -ixx ten-rod . 

l^x'of. -Baly xxoxt rofors to o^cporimoxits oxx tlxo 
pliotosyxitHosis of oarlxolxydrateis- Oarlxoixio aesiel ixx 
M.C| Lie'ons solutioix is xiot aotod oxx l>y veixito li^Ht, axxd 
wHon adsorlxod oxx a ooloixrod sxxrfaoo doos xiot roaot 
in tixo dark, fcnxt wlxorx adsoi-lxod oxx a ooloxxrod 
sarfaoo axxd irradiatod Ixy wlxito liglit it roaots to 
ff>rxxi oarlxoliydrate'S- Hoxxc’so tfxo ooxxiploto aoti na- 
tion. of tHo oarlxoxxio aoid nrxxxst tako placo ixx t\!x-o 
stai^^S' ^ pax-tial aotivatioix Ixy adsorption ^-itfx 
fxxx-xnatioxi of a molooxxlar stato oapal^lcs of adsorlxiix^ 
Homes rays witfciin tlxo v^isilxlo spootrixxxi, 'wJb.orolxy tixo 
xictixratioTx is complotcwi l>y plxotoolxoxnioal xxxeaxxe. 
l^^nrtlxer, tixo nxxmlxor of partly activated xxxolooxxlos 
Avlxiok aro atxie to esntor into tlxo final reaction is in 


linear proportioxx to’ tlxc tcixnperatxxro. IS'V'iciontly 
tlxe adsoirptioix process aloxxe is xxot sufliciexxt to 
Ixi-in^^ tJxe xnoleoxxles into a state "wlxiclx exxalxles 
tlxenx to react pliotoolxemioally xxxxder tixe inflnence 
of 'vdsilxle li|^Ht, tiie sxxjxply of hxe^at e*-ner|^y txein |5 
necessary to complete tlie partial actix-atioxx. Tiie 
Ixypotlxesis that a coxxxplex, ^ ^ w^hex'o H Ixas 

gained its critical qtxxantxxxxx of activation at tlxe exe- 
pexxso of tixe rotational energy of , is fornxe^d is, 
lxoxveve*x‘, applicable l>otlx to the synthesis of cax*ho- 
Ijyeirates axxd, for exaxxxj>le, to the Ixchav^ioizr of 
X>henolic etlxc^rs Avith sxxlphxxric ac-sid. Jt also offers 
arx e^crplanation of the pheriorxxeixa of photo - 
lixxxxiiieseuexxce. JVloreover, this hype>tliesis is snj>- 
portesd by the faest that the most effectix^e xxxethexd of 
deacti vatiixfic axx activatc!>d phosphor is by e’*xcposiixg it 
to itxfra-red radiatioix. 

Ih'of. Tzlaly considers that tlie sxxocess v*lxiclx has 
attexieied tlie apjilicxi.tion of the hypothesis of coxxi - 
plc^^c formation jxxstilies its gexxeral applioatioxx to all 
thermal cheixxical reaetioxxs, and that the kxxo^vix 
eatalytic activity of Avatx'sr in inox'gaxxic chenxical re- 
actions may be xjoniiocted with its grea,t ioixisixig 
power, fox* it is j>ossil>le that ixxixisatioix itself is the 
resvxlt of eoxxxx>lc3c formatioix betAveen solveixt and 
solxxte. 

This IBa iL.^'isosio to IVToxtic-tax?^ 

ox«' lEmxoeic A>ri> Amjex-cxoa. 

JVrix. K. JB, JBaxj^xcit''^ presidential address to 
Sectioix O (Ideology) is a xxatixral develo^xxxxent of 
the Avx’xtings of Sxiess and Bertrand. It deals AA*ith 
folded xxxountaixiM, and excpJaixxs that geologists eaxx 
reeogrxise sxioii moxxxxtaixxs by theix* internal strxietxxre 
even where old age has deprived thexxx of theii* 
originxxl heiglit and forrxi . Both in TCxirope axxd 
JN[ortlx J\xxxex*ica, thex'e are inxrnense regioixs tliat 
have escaped nxoxxntaixx - f okling sixxce the xlaw*xx 
of the Oaxnbriaix. In JKxxropc’? we find Baltioa, a 
triangxilar area. w*ith its lxa.se xxloxxg the X.’^rals and 
its ax>cxc in JSoxxth Wales, Tix INorth Axxx erica the 
c«>x'resi>o tiding area is l^axirentia^ sitxxated betAA een 
the soxjth w^arxJl^' convex'gexxt JVtlaxxtic and Bxxeifxc? 
moxxixtaixi bctlts. 

The nox'th-AA^estorxx edge of Baltica is fnrixished 
by the Oaledoxxiaxx Ohain of Britain and J?5eaxxdixxavia* 
Tlxe foidixxg of this chain is of early Balseozoic dale, 
not later than Bev-onian. Tdrnebohxxi has described 
its soxxth-eastAA^ard o vex-thmstixxg oxx to Baltica in 
Scandiixavia ; OallaAA*ay, BxxpAA-orth , Beach axxd 
Borixe, its xxorth - AvestAA*ard overthrxxstiiig oxx to 
the Kxiropoaxx represexxtative of Baxxrexxtia , in the 
north-AA^est Highlands of f^cotland. This last 
relatioxx recxxrs in NeAvfonndland, xxxaritimo C^anada, 
and xxorthexm INTe-w* England, as dexxxoxxstrated by 
Bogan. 

Throtxghoxxt tlxe address, exxxphasis is laid on 
sxibsidence preparatory to xnoixxxtaixx-bxxildixxg iBall, 
Baxxa, Bang). This snbsidenoe originates and 
xxxaixx tains tectonic slopes. Whoire sedinxexlt is 
delivered at the top of such a slope, it may be 
sorted out through arrest of its coarser nxaterxal ixx 
deep water. VS^here sediment is delivered at the 
foot of such a slope, it rexxxaixxs at the bottom, and 
^'txy submerged platform at the top of the slope may 



3ae 




-feliorofox-o ftix’nisH «. j>x“oi>i-feioxif3 for ttlxet grovfcrtH 

of eJoar-w«Lt>or lii 3 rLo»^oxxo . Tlxo fonaaor ooxxclitiioxx i» 
ilJiast/x*«Lt-o<i in t>ixo x>ro 5 >«tra.'fcory Ixie-fcory of •fclx© 
&;oxi-tHom XJi>la'Xi:cis of £$cot>let>nci, oIiicicia»-tc 5 cl by I^a.;p- 
wor-tix ; fixo in -fcha-fc of osts'toxm Oan«b<fa,. 

Tlio moro «ont>lx.orly of t>Ho two olxstinss w'liiola. metot 
nl^ont tfio w^oetorn etn^lo of JRa.ltioA. ixx Sontlx 'Wales 
belongs to the fiercynian Sy storm of Oarboniforoixs 
-date. Jts nox-tliward ovortixnxsting in Uolgimm Iras 
often boon clesor-ibed. Tbe History of it^s preyjaratory 
snbsidencse is reflected, firsts in tHo geogx'a'pH ioal 
clistribritioxr of Old JR-ed ^^axrdstoxre and marine 
X>evoniarj. andseoondly, iix tHat of the Oarl>oxriferonLS 
l^imestone aird Orxlrxr faoios of tHe I^ower Oarboxxi- 
feroixs . 

Tiro XJeroyniaxr OHain bogirrs to ox'oss tbo xrrain 
C.^alx^d onian OHaixr ixr HoirtH W'alos and JL reland - 
'X'Ho j[ 3 roooss is ooirtixmed in soritliern l>J'ew' "Kxrgland- 
In l-*exrxrwylvania tbo Morx;yirian C.’iHain steers olear of 
its Oalodoniair jrredoeossor and nrarginally ovox'- 
rides J^anrentia. Of late yt^ars, '^’’c’igotier lias 
dovolo^>e<l tlio idea of oontin<»ntal drift on a 
grandiose seale. J-le lias aocsoriiited for many 

x'x'oogirisetl oori-esjrondenoes in tlie g^’sology of tiici 
two sides of tlie ^tlaxrtic by sxxpi>osing ibliat tHe 
oec^an Has Ho wed in betwe^oix tHe Old World and tlie 
^^ew* as tHe tw'o ooxrtinozxtal masses, x,vitH geologieal 
sJowixess, iirift asxixxder. One cannot Help f< 3 eling 
tHat W’^egener may pex’Hayis be tolling ns tHe trntH. 
THe available evidenox^, is crnde axxd anibigxtons ; bxit 
it is eex'tainly startling to be confronted oix tHo 
coasts of firitalix and JSTc^vr JKxi gland \ritH w'Hat read 
HHe com pie merit ary r<^nderings of a single tHome : 
tHe crossing of Oaledonian JVIonixtains by Xf ercynian. 

Omot>r EJvoLXTTioisr o:^ 3LiAnv^-vi, JtfoxxMS- 

Xn' His address to J^ection I> (Zoology), X*rof. XV. 
Oarstang selects the JVlollnsca as a large and 
r e presentative class of rmvrine InvexXotbrata, and 
after* a survey of tHe larval forms wdtHirr tHe group, 
puts fox*w’-arci certain general results wHicli define 
His point of view^. IXaeclcel’s ^ liiogenetic IL^aw^ * 
is rejected as inconsistent with tHo unity of tHe 
inHex*itance established by modern genetics ( ** THe 
OHSld is fatHex* of the JVTan ” ). X’He larva is re- 

g arded. as a specially locomotive jiHase of the life- 
istox*y with a double task:, to distx’ibuto tlie species, 
and to gro-w up into the adult ; but the extent to 
wHioH a given larva proceeds Avith the development 
of adult characters during its pelagic career is 
conditioned by its aliility to carry lire additional 
w*- eight. THe primary larva in eacli order of 
JVlollusoa is a simyile trocHospHere like that of 
A-rxnelids. Xt later develops the adult characters 
of shell and foot to a degree wHielx vax'ies w^itH the 
power of its looomotive girdle or prototrooH. THe 
larva of 0 /fc--£tow, Avith a Aveak girdle, develops 
nxc^rely the cuticular rxx dimen ts of its shell -plates, 
but no foot ; those of and Avith 

a large gir*dle, develop the €?omplete adult form. 
Ixx tlie Higher and more .modem types of Uivalve 
and Ciastroyxod, the larva, equipped •with an ex- 
tend e 3 d A^olum, is provided Avith shell and foot 
from the Hrst ; axxd these organs— — AvHicH in the 


more primitive groups (C7^i£iU>w<, are 

mere anticipations of adult foi*m and larval 

encumbrances ^noAv become integral parts of the 

larval orgaatnisation, thus creating a neAv^ and HigHer 
type of larva (e.^. veliger). 

THe question is tlien raised Hoav* far "the modi- 
fication of incipient adult characters can be carried 
in a larva without breaking the unity of the 
inheritanc^e axxd affecting tlie ffxxal form. Teim- 
porary modifications of shell and foot are easily 
rectified by later groAA^th, but Avhat if the larA^^al 
nxodification involve the intesmal organisation and 
rectification be impossible ? 

X^rof- C^ax*stang claims the torsion of Oastropods 
I as a case in point. Torsion makes the Oastropod. 
In the adult seqjut^nce, as exyirossed in classification, 
torsion ajiyioars as a tx’ue saltation, ooxnplete from 
the first, AAith no tracie of intervening stages- In 
the development of limpets it Has lieen sliow’n l>y 
lioutan to take place sud<lonly dux’ing the free 
larval life, ajiyiarently by a ixxuscular tAvist, Avliioli 
in the course of tw'o ox* three minutes rc^v’orses the re- 
lations of lix^atl and foot to the clevtilopiixg mantle- 
clixAxxxl>€3r. It thus pj'o videos the larva for tlie first 
time Avith a space into wtiicH its liead and veluixx 
csvn be instantaiic^oxxsly withdrawn oxx the ayiyii-oaoH 
of daxxgex*, iindler cov<^r of a yiedal opc*x*OLJ.luTn 
Hitherto lacking. Irx Higlier Cl ixstroyiocls lliis raj'iid 
larval mode of developxixent is replaced by a 
more gradual grow'tii-px*ocoss during the exixbry- 
oxxic yxoriod. THe facts accordingly yioixxt to tlxx^ 
origixx of torsion fi*oxxx an adajitivc larvxxl mutatioxx, 
the persistence of which into the adult stage 
transformed an early creeping JVIollusk into the 
fii*st Oastropod. 

THo rest of the address is devoted to corro- 
borative evidence, largely liased on the significance 
of the * marginal slit * which Has oliax-acterised 
mantle and shell of ZygobrfxncHiate Oastroy^ods 
from. C;^anxbrian times to the yxresent. X'H€3 early 
deveiopmeixt of this slit at tlie outset of the adult 
life is regarded as the response of the adult to the 
uxxsatisfactory resyxiratory conditions inxposod upon 
it by the rotatioix of thx* brarxoHio-cloacal chamber 
from back to front, Avhore the free csxit of water 
Avas blocked by the animal’s head and neck. In 
liixxyxets a noAV sot of gills Has been developed 
outside the chamber altogether, Avhile Aauygo- 
brancHiatos Have sacrificed the right gill, and set 
up a single direct current through the chamber, 
in place of the original double ^ one. All the 
evidence, therefore, direct and indirect, points in 
the same direction : torsion Avas not developed 
step by step in the interest of the adult, but 
suddenly in that of the larva, while the adult 
adapted itself to the results of the nxutation, and 
created the primary suborderg of Oastropoda by 
so doing. 

AisroiJBisrT xisr lMCox*:fi;«Tsr ]Ex>TTCAaM02!fr. 

X^xto^*. 3 . X*. IVHyxies deals in his presidential 

address to Seotioxx IS (Oeography) AV'ith aspects 
of ancient ^sography in modem edixoatlon* 3bte- 
trospect of the gradual recognition of tbe, ^duoa- 
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t:<io3na:l vctliao of ^eiogra»i>ii^, a^dL ebO^£oi;pa.tloi 3 . of 
tJao fixiTt/hoir oH^bo^oa wliioti t^iio * noacrfe jpiiieb&e^ ’ 
rocttair-o, \>o-th. i» ]p™>j>a,ira,t>o 3 P 5 r a,oci in ei.ciolos- 
cson-fc edtoofittion, jostiif^r i-e-form«la.t>ioT 3 . of -tljio ^oo^e 
a>n<d fixixcfiojn of geogx'i)LX>i>y €k,» oo-r>a,rtnor wit>H 
liistoipy irt t-lio ^iisteitmtiionfitl ei-tvidl^r of thio fEbc-fcoxrs 
An ]Kr«ttinr© wHioii t-Aio clo]^>a,i-t,TO€^nt;ctl scionoos, l^ofli 
^ * ja-ncl mox-ctl,’ roRj>oc*1-.ivoljV' sfcnd^r iix 

isola.'fcioxx . In snolx diw'fcrilxxxtJonfxl tjt-v»d>^ 'fc}T.<=^ 

i:*0|5ioxx»l OT* ^^oo^^x'fxjxliica,! auspioot; i« iix3opa.r*a,l>io fi-onx 
t/lxo clxi’onoloj^icaL.1 or- Ixi^tiox’ioixl , Ixot-li ijx T*oi55e>£xx*olx 
£Lnd in ctll of xit-ilit/y xxs an olomerxt> in odtaca- 

tiion. jBot/H trlxo ■ pli;ysioa.l ’ and tJho * nxoral * 

acsionooB ac5<3^niro ro^ioxxal and lxistox*ioal aBpo<^t^» aa 
MOOTX aB t-litw ooxxxo t><> Ixo aj[>|>li<3<l t>o Amman oxxds 
axxd y>i“ol>lx?mH, and -tAioir s^stvomatvio l.x*oat:inc>xxt> 

sjxoxxld lx’s (axxd of ton lia« Ixoon ) Bxipploanontotl l>>^ 
xogional axjd Aiititor'ical oxanxploB. I^xxf "tlxoro is 
ixoo<1, and f t-t'f jxioxxf oppox’t Lini1:.>' , for* fnllor ooi-x-ola- 
tJoTx <*f pro^r’arxxxtio, txnd o<i-oj»oT'£xfixro ■fcoain-'vv''or‘l<L 
amon#:^ t-t^a.oHe'XS of ^«3 o^t'5x^>}i;v', iiiBtojr.v, and 
<ic'|->artr>it*ntal ‘ piuro BoionciC'B, ’ 

it’‘0^jf:x*a|.jlii<*al -fcoatslxin^, liiBt-oi'ioal , iti noooB- 

Bfxrilv T'o^j^ioixal , and i*ef3?ionaJ »tvxidioM travorHo an<l 
1 1 ortionnotrt tlio Kt»id;%^ of li iBf orioal poriodB. 

l-*ri I ic'if >a I i H ub! fafionw of t-Iiiw arc* : (1) i»x flio Bfnd>^ 

<*f trlio lioixio-laixd,”' wlxicsli Ib (or* BAxoxiJd Ixo) ooiitral 
in prinxai'x o< Ixiojxtion ; iix flxo Btndv of fHo AxiBl^orioal 
‘ lo^afic'.B ' of tlio oxiltixxos (iJ) of *Jsx*aol axxd (3> of 
< ix'f'sooc* and l-toixx<**, on wlxicdi xnodc^rn Elixx-ojxc^an 
<*i viJiBation rcjHts iix all il.w Iti^Hor JHot.Ax 

t In'BO cMjltxirc'K owo moBt- of fli€*«ir cjlAax*aol,e!X*iBtioB t-o 
tHo io^^ional pt^ciiJiax'itios of tlxc^ir Ijoxno-Jands, ’ and 
arc*/ iixxpc^’rfc'iotvljV" proBoxxlod or ay>proc?iat/«cl w-lion "tlxo 
^-c*c>j| 5 rapAii<iaJ of t/JhoBO is nof^loot-od . 

All jdiasc'B of od uoation, tliefrofoi'e, wliioli iixolndo 
stxid^' of * l>il>lioal * or ‘ e-lassicsal ’ Aiisfor^^ ox* lit/Ora- 
t nrc*, xjoc^d fo l>c* cjo-orclinatod XA'itlx t/l^c** p^c^cxgrapAiical 
<'>f Modit.c*.x'ranc‘-aix roj^ion axxd t.Ho JSToaror 

l■CIaBf^ J^’or t/lic* fxill si^^ixific^ancjo of t/ixc^ natrional 

c*>r pt*ric*nco of 1-1 oI>toxvs ox* <~5 rcrc^Vcs iw oxily maliscsd 
\\ horx ^jrc^sc*,Txtc*.d as a oaroor of ac^oliixiatxBat/ion ; ixx 
iBrat*!, of a ixoni a< 3 - pastoral folic plixn^od into a 
s^'^loixtarv 4x^?ricxxltnral x'oi^iixxo axxd tlxoroaftox* oxc- 
post'd to oonxjxotixi^L; ixxflncijxoc^s of nox^lxixonrixx^; 

oiiltm-oB, Halxylonian, Iil^>^j>tian, Ass^rrian, axxd 

l^nrsiari ; ixx Oroocsci, cxf di'\rc3rBO otlxnio in^rodioixts 
ixxtox'f ixBx-icl in tiio Higlxljy sixocialiscsd oxx-vironmont 
<5f tho -i3lI^C5an ax-olxipcslajcfo. Ooxxi jxaratiA^o ^oo- 
jL?raplxioal st-ndy of tlio same'- ro^ioixal sn iToii ndxxxgB 
set BixCJOOBsivo Ixistormal poriotls Has tHo fnrtHor 
a<H*antagc’» of ompHasisiixf? tile’s re^aotioxx of Jxxxixxan 
Mooic^tic^ss on tlxe^ir* onviroxxmont, ospcf^ciall^?" tH^ 

t'XLliaxxstion of natnral rosoxxroc^ss, and traxxsn^nro- 
iiic*»nt of xv^Hat jxassess in loxx^-civiiisod oonntx-ios for 
o|>on ooxxxxtry^- side’s-’ 

h^or ixistorioai x'oasons, oomxoc^tod witH tHcs 
politioal Histoi:‘3r of tHo iNear ISast, axxd tHes soc^ial 
listOT*;^ of' onr own conxxtry, tiio oorx-elation of 
itndi^^ xvlxioH waa normal at tHo Rovival of I.fOam> 
n^ Heoaxno oHsoloto lator, and tHo prosont proHlom 
'« Ixow Host to rostoiro it witHoxxt ovor loading tixo 
imo-taHlo- THo divoroo Hotwoon goograpHical 
bixd^r axxd tHo Hnxnaxdtios Hoing most sorioxxs in 
bo * elaaaloal ' cnrrionlmn* tHrongH wHioH tHo 


^^ciajority of oduoatimnal administrators pass, O/S 
^*^^11 s-a iinost of tHo toaolxors in IxigHor sooondax*y 
soHoois^ it "wonld soom tixat roform is nxost nrgont 
at tHis point- Spooific sxxggcistions aro : (1) 

svstomatic training in map-worH tHroixgHont i 
(^) oorrolation of elassioal coxxrsos witli tlxo goo- 
grapH^r of tHo IVToditox-ranoan xxxxd tHc3 l:>iT>lioal etxxd^jr 
witn tHat of tHo IN^oar JB^ast ; (3} nxcxrcs fx'otync^nt 

resforoncjo to gc^ograpHicial litoratnrci of all x^^*^i<^dB, 
to Bnpx>loxnc5ixt toxct-boolc instrxiotioxx and esxxooxii'ago 
‘ gC30grax>Hic>al tliinlcing ’ ; (4) initial and porsistont 

re^oognitioxx tHat/ gc3ograj>H.v soionoo x'osts on 

oHsorvatioix and fitdtl-xvoric, xvitHout xx*}xioli class- 
rooxxx tc^acslxing is stc^rilc?. 

IjMortKASX *vex X^Errxjxxivs Aisrr> JKoojsroJvrxo JPnoes jxigss . 

1-Jv tHc3 cjotxrso exf Ixis yrrosidontial addre^ss to 
Sesotioxx X-s"* (lilcsonomic? iScioncj-c? an<l f^tatisticis), X^rof- 
-A-ll^n "y^onng oixt tHat tKe» oldoi* esooxxo- 

mists tlioixgHt tHat ixicjrciasing x*e5txirns (inox*oawod 
oixtx>xxt as tHt3 total ontx>nt grows) xv^oro 

olxax’aote^ristie; of ixiaiinfaotiix-ing ixi<ltxstx*ic3B, talcon as 
a wHolcs, Hilt xxot of agrioxiltiiro. lVIodox*n oc^onomxsts 
Haxrci yxx'oHcid into tHodotails of tHci px*ooessse*s tHrougH 
xx^liioH inorciasing I’C'-tixrxxs aro soexirod axxd liax-'o triod 
to as<3€»-rtaixi jnst Hoxv tlxos prioos of c?oxxxnxoditic3S 
X>rodnood xxtidc^r cionditioxxs of iixcsroasing rotxxx*ns aro 
dotornxinod. Jn tHc'-x' Haxro serntinisod 

tHo oooixoxnios wHioH c?oincs xv'itH tHo groxv'tH of tHo 
sisso of indix?^idual firms anel of partioniar indnstrios, 

C Jxxf or tnrxatol.v, in tlio c^oiirso of tHoso sx>ocial 
inctnirios, tHo x>roHloin of ixxcsroasing x’otixriis Has boon 
oonfnsc'/d xx’itH otHcjr x>roHlc^/xns, snoH as tHo x>^oblotns 
of nxonox>ol 3 r axxd of ixiduatrial ooinbixxation, and tHo 
largor foatnros of tH© ocjonoxxiic oHangos virHioH 
acscoxxxxt for ixxoroasing rotxxx'ns Haxr© boon obsonrod- 
Iixcsre^asxxxg rot nr xxs ai*o primai*il;y a matter of largo 
prodnc;tioxx and only in csxdcsn tally a ixxattor of 
‘ large- soale ’ prodncition or of tHes sizices of And xxridnal 
firtxxs ox* ovc'-jx of particxxlar indnstrios . 

THo sc^crot of inesroasing retniixs is still to l>c?s fonnd 
in Adam fc^mitH’s tlioorc'm tHat '' tHo dwision of 
labour dox>e6ndB nx»on tHo oxitont of tHo ixxarlcot-” 
THo most inxport»xjxt fornx of tHo eiix’-ision of labonr 
is fonnd in tHe? xtwo of xx’-Hat ax'o oallc^d ixxeliroot, 
roundabout, or capital istio nxestlxod^ of prodncition. 

IVlass-prodnotioxx ’ is a i-cilativo te'rnx- All I'onixd- 
aHoxxt mestHods ixxX'''^ol ves a largor or smaller dogx'cio of 
in aas-y> rod no ti on - THo dogi'oo in wHioH it is adxT'an- 
tagoons to nso snoH methods dcyxonds alxx*^ays nyxoix 
tHci oxetoxxt of tHt3 xnarlcot- IVli*. H'ord’s nxotHods 
xvoxild bo w^astof nl in a small automoHilc? factory for 
procisoly tHo roasoxxs xx'Hioli 'would maHo it xx'astofnl 
to construct a Hammor to drix’^ei a single nail, THo 
relatively High productivity of labour in a xxuxnbor 
of reprosexxtativo American industries is to l>o 
explained, of course, by tHo extent of tbe domoetio 
nxarlcot, unimpodod by tariff barriers, xvlxicH is open 
to them, rather than by any suyxerior ofiRciency on 
the part of tHeir managexnent. 

THe mar feet grows, not only with geograpHlcal 
extension and the moreaso of population, bnt also 
xvitH the general growth of prodnotion. In one 
sense, therefore, th«> dixrision of labour depends upon 
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tHo j*j-ioi* clivi»ioxa of la*l30\ir. Oxioo sot* in motiion, 
oooTiomic! j>x'Oj^i'oss is ooniiinT:iing £i*n<i oixmxilat’fci'V'o . 
Kvori ixx tHo a,lxson.oo of t>ixo <3.iscjov'oj';y" of roaull^^ xxovw' 
-t*.^olxni<?o.l i>t:*oc;owsos , inox^os*sin^ rotrurns ■w'oxilci lr>o 

siii-o to oojxtiirxxxo to I30 rocLlisod witfiiix tiio limits 

im^^osod l>3r tlio sosrcity of nooossfiLry ^rxsttixreLl 
I’osoxxi'oos. . AVlxilo tliLOX*o is, tlxon, xxo ofTootivo 
toiidoTxc->^ to-w's-rcls ocojniojmio oqxjiilil>i’i\im, tlhiofo is, 
xxovox'tlioloss, SLt\ csffootivo toricloijoy tow£Vi*tls s-ix 
oc| iiilit>Trixmx x'ato of x>T'ogyoss. IBotH tlio tc^cliiiicsl 
fxxxcl tlxo '|3SV'oholo^io£xl oosts of soctxrixx^^ fxxx iixoroasoci 
S.XXXX14XX1 xx4xtion€xl clivicioxxcl ixxGroa*so ciisjxroj>oi'tioixs,tol>^ 
if tHo i*a-to of o>x€tixgo is a,CGole%i"a-toci Ixx^^roixcl sl oortsxixi 
jxoixit. nriiis cloos xiot xxxoclii tlxtxt irxoroixsiix^ x*otxii*xxs 
a.3'o illxxsox'^', thsbt tlxc^ix* std v^txxtixgos a-x-o rxof^ativo^l !>>' 
tlioii* x^osts- Hooaiisx^ a ixxoxtrxtaiii olixxxl>ox- axljitsts 
lx Is jxaoo to Ixis ■p>lx>’'siGal jxo^v^ox's aixcl to tho t^oixxlitiorxs 
of tlxo asooTxt, it sHoixld ixot T>o irifoi-x-ocl tHat Ixo xixi^lit 
as vi'oll liavo stavod at tlix^ foot. 

Ti^>roxiS7 iciETtxTsrcx A2Nrrx ( ''i vxiL.rsA»rT02sr. 

■CT>ri>ii:xx tlxo titlo of T’ljc' Txxfinora'o of i-Cixgixioot*- 
iii^ 0 x 1 C HA.'^ilisatioix, ' ’ f^ix* W^illixxtn Tallis doals ixx 
Ixis jxirosidoiitial addross to »Soctioix O C 

■w'itii tlxo irxtorostiix^ siilxjoot of tlio clix’oot txssxxoia- 
tioxx flixriii^ tlio lattox* ^xai-t of tlie> last x'oxxtiix'^” 
l>otwooxx oxxgirxoox'iii^? aixd tho axxxoixitios of ixiod<*x*ix 
lifo ro SIX It ixx#;? fx'oxxx tlit^ gi'x^xxt dovolojxrrioixts xvlxiolx 
Ixavo txxkoxi j>laco ixx all Ixx-aixolios of oix^iTxx^cTiii^. ^'Plio 
xxddross sots out o-loai*!^^ lix>w dotxoridorxt oivilisa- 

tioTx is oix oacjlx axxd all lxx*arxx^lios of oxi^iixx*ox*iii^. 

In ooixiie*xioxx w'itli oix'^il oix^ixxoox’ixx^, it is jxxintod 
oxxt tlixxt tlio voT*;s^ ojxistorioo of tho ixox^tilatioix ixx 
OUT* lax*jyc^* oitios ixx Ixoaltli arid coxxxfox't is to a lax*^o 
oxctoxxt dojxoxxdc^ixt. oxx tho xvc>t*1c of tho oivil oixjeci xx oox* 
ill oxisxnrixij^ ati amplo axxd roliahio supply of wat^ox* 
of ^ooxl equality and aix otfioioixt dvainaj^o ooxitxxxl- 
’■Pho px'ospox'ity of v^arioixs ootixxtr-ios has largoly 
x'osxilto<l from irrigation or Its, ixx ixiaxxy oasos 

tlxo dovolopxxioxxt of pr*od noo-j^ro^in^ lxoixx|^ ljmito<i 
only hy tlxo faot that irri^atioxx AJV'ox*Jks havo so far 
hoon ixisxxflxoix^nt- TTlxo Avorlt of tho oivil oix^ixxoor 
appoars also ixx tho ooxxstrxiction of largor cloc^lts 
and harhotxr hasirxs i-oxxdorod ixooossary Ixy tho 
^roat ixxoroaso ixx tlxo toxxnaf]?o of oooaxx -^oixxg vossols 
axxd tho dt*sx^xxiixj 5 of hridgos for oarryin^ tho hoax^y^ 
ti'affxo hroxight alxont hy tlxo dox^olopiixont of rail- 
Avays all ox^^or tho Ax^ox'ld, xxiaxxy of tlioixx ixx difixcixlt 
XTioxxxxtaixxoxxs coixrxtrios. 

Oroat diaxxgos havo hooxx brought ahoixt ixx 
railxvay transport ixx tlxo last fifty 3^t5fxrH, and tlx is 
si do of oxxginooring is of imjxortaixoo to tlxo ^xotontial 
woaltH of tho groat oorrx-growixxg oourxtrios. T'Ik- 
gT*oxvth of road transj^^^"^ has a dirox^t hc’ax’ing njxoxx 
tlxo railw^ays, and attorxtion slioxxld ho givon to tho 
dosix'al>ility of tlxo ooxxstruotion of hy-;j>asM roads to 
<livorf lioixvy tx*affio from passing through f-oxxxxs 
and A^illagos. 

Thi'i-o havx^ Ixooxx AVoixdox^xT ? dxe^A^x^loprne^nts in 
tomxago and iiorso-po-wor of oooaxx-going v-ossols ; 
xxxxd tho safoty axxd ooxxifoi^ of travollixxg i-o-day, 
oompax-od xvitlx forty yoars a.go, havo l>ooxx groatly 
iixoi’oased. JSir AVilliam IjCIIis aliudos to the jn*oat 
aojrx="io.os xv’liioh tho tsnginooring hraxxoh of tho JNavy 


roxiiiorod ixx tlxo 'W'ar, and to tho dovolopmonts 
xvhioh ar€3 talxixxg placo in conxxoxioxx xvith intoxmal 
oomhxistioix oixginos and tho xisxx of highor prossxxro 
stoaxxx for hoilors. 

^hc actix'itios of moohanioal onginxxors havo lod 
to maxxy roxxxarfeahlo ad van cos. K-ofororico is xxiado 
ixx tho address to tho advont of a xxow typo of tool 
stool, axxd a suggostioix is offorod to xxxachino tool- 
xxxalccsrs that thx-'y should hoop mox*o ixx touch with 
tho actual users of tlio rrxachiixci-s, wlxo froxigi tixixo 
to tixxx*^ may liave useful idoas hasod on porsoxxal 
hnoAAdodgo of tho outj^xut of tlx<* xxxaoiiixxos. 

h>ir Williaxxx Tallis rofors also to thx?'' progress of 
mining oxxgirxoex’ixxg and tho xxsc?! of olootricity axxd 
oonxpi-ojssxxi air engim-ss ixx xxxxdoirgroxixxxl worhixxgs. 
rPlxo A^arious dovolopxxxotxts of olootricity, tlio tele- 
graph, t-ho tolx^plioixo, olectrioal driving, lighting, etc. , 
have ooxxtrihutod groatly to ixxipi'OA^e tho doxxxostic 
amoxxitios of tho goixoral popiilatioix. 'fho Avdclc^r 
uso of t'>loctrioity , hoth for lighting and lioatirig, 
VA’oiild ho of groat adA^axxtago for rx^asons of eloaxili- 
xxoss axxd health. JS.ti intorosting reforoxxcic? is made 
to tho ixxtrxxductioix of tho f-olo j>hont?r l>y l*i*of. 
firaham flell at tlxo l^ritislx A^ss<xc*iatioix nxox^tirxg in 
JST7. T'ho address also roft^x's tx> tlio gi'x^at s<»>rA'iox's 
AA'liioh tlio ixxtrodxxx?tion of x'adio lias hi’ouglit a hout 
to sliips at soa. 

^^C’omsjHT ,.‘Xtxx’xx-i^:cxl.<.>o x^, 

»Si IX < Ikoxxc j x-: jVl .ac.**! >x> ista r^j > iix Ixis prt^sidt^rxlial 
a<idx*oss to JScotioix If (^ntlxro|>olog>* ) <loals Aoith 
some asjxocts of tlxo archaeology of iSoot land . Tts 
systoxxxatic stiidy may ho said 1-o haA'x* Ix^guii iix 
ITiiJO, AA'hxui tlio ^^ocsioty of Anticjuax*ios of JSec>tlaxi<l 
Av^as fouxxdexl l>y tho €*ocoixtrio Karl of Jhixichan. 
}^xm>l lie’s vc»ry complete c^onto-m porary “ Aeooxxnt, 
of this foundation, and of tho iixstit u tioxx of AA'liat is 
noAA' tho ISJxxtiorxal IMuscum of Axxticj uitix*:s in K<lin- 
hxirgh , shows how cmdc' xA^ore the? hogiixixixxgs of 
AA'liat has since devcloja^d into 0 x 10 of tlxo txixost 
prehistoric collectioxis in Kuro^xe. 'J.’ho prox>!«*ss 
hy Avhich the dile.ttaxxt.e is traxisformed into tlxo 
scholar, the axxtir| xxaxy’" into tho archaeologist, is 
very ixxuch tho sanxo in all countrixxs. .But i^cottislx 
archaeology was peculiarly fortunate ixx thtxt its 
ixxfaxxt foots tex>s wore guided l>y a inaix of the 
oxcsoptional capacity and gifts AA^hich charactorisx'^d 
the late I>i’. dosex>h u^Vndcjrsoix. Mis nxexxxorahle 
series of JR*iiind I^eotures, delivered forty or fifty 
years ago, the subject once for all oxx a solid, 

because a tlxoroxxghly soierxtifxc, basis. 

.Andersoxx’s analysis rex-^ealed the fact that, AAdxile 
the ax-cha^ology of fcJootlaxxd Ixad xxxuoh, very nixich, 
in comnxoix with thext of other areas, it also jxre- 
sented certain featxxres vx'h ich had no parallel else- 

AAdiere tlio Ixrochs, for excaxixxde, a notable group of 

c*artlx -houses, the curious carved stone- halls, the 
xxiassive bronze arxrxl<3ts, the so-called * 3E*ictish * 
symbols, xxixd the heaA>-y silver chains on which 
thxise last ocoasi*xxxally appear- As oonxpared Avith 
tlie southern half of Britain, too, Bootlaixd enjoys 
a great advantage in respect of the abxxndanoe 
of prehistojric mateirial still available for study, 
’^be B.oyxxl Ooxhnxission on Anoiexxt iSdonunxents 'is 
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<3olleot>injg xrmcli xr&Lxiebl^ie Inf'oT'xn.sL'bion aus t^<3 it^ dia- 
■tTril:>\i‘fcionL . ‘Biili tiHero rema.ixrs a, ^r&sL-t ^icsld for 
o^coa-v-atiiorL, j>ro;porly orj^ai^laed and c!oxi<jnot.oci- 

I^te»anwlxile, iti i® wort:3:i whiles a®lcixig how -thi® woaliih 
of rnatorial i® t>o ho aocoxm-ted for. That ®o,iar^o a 
nroj>or't>ion »honlci haves »\irvivod i® no-fc ®nr 3 f>ri«xnf 5 - 
TTho j:»rolxi®"fcorio ®ot.t>.lor® Ixacl xxat>\xrall3r soloo-fcod t>ho 
-ferooles® aroas, and in Soofland -tho aroa® whioh wore* 
't.roolo®® in j>rohi®-toric times aro j>rooisoly thoso 
wliioh lend thoTnsolvos loast X'esadily to oxxltivation 
nndor xnodc^rn oondition® . M!axxx nxonnrrionts whioh 
woxild have l>ooix swojxt oxit of oxcistoixoo hy tho 
jxlonpcli have thxis hcoxx sjxarod all damage* save that 
of natxxral <loca>^. This, howovor, is only ono sido of 
tho 7 >rol>lom. "it is more* difficxilt t<'> 03cx>lain tho 
relative density of the popixlation that soems to 
have teixaxxt€?d distriots lihe the Westorxx Islands, 
ti^ixtliorlantl, Oaitliness, tiie Ox'hxxeys axxd tho 
2^het lands ixx prehistorio tinxes. 

It has heeix stxggestetl that metal -waa tho Inro 
whioh xxttraotod those t^arly imnxigrants. Tho sxxg- 
gt'stion lias ahoxxt it the- glamoxxr of romanoe. Hiit 
tho ax*o-a is xiot xixetallift*roiis, and, oven if it -wort^-, 
■ont* woiilil still have txx reohoix with tho neolithic 
waixdorei-s. lleogra^xliioal xfondit ions afford a nixioh 
more lilcely oliix*. In those far-off <lays the IGixglish 
xxxidlands were fliiol-tly wood<*d, xvhilo tl»e w’ay 
throngii oi'ntral J^ootl«ix<l was l>arred hy swamps 
ati<l fnoi*assos and, aliovt*^ all, hy the f^aledxinian 
fox'x'st . 'l''lie strc*-am of |>opiilatioix that ixxovc^d 
north vvai*<is aloixg tlio wost^^rji fringe of Hlnrope 
sex-'^nis to hxxv^o travx^lleri through Ireland hy way 
of t.lie W^ostei'ii Jslaxixls into iScc>tlan<l. Tln-^rx’t is 
arc*l\:xr‘ol<»gix^al ov^itlt'ixoe to sliow that the {Roots ! 
wc're Ixy rxo xxieans the eaxlio'st inx’^adors. Wliat hatl 
hapi><‘nod long l>efor€^ is fairly ohvioxxs. Tlio set of 
tlie enrx'ent of migration was xxlways to-wards the 
xiorth. -At intervals a sxirplns of hximaxxity would 
1*0 S4*ill«-<1 from Ireland, and for the folVc who w'ore 
tlixis di-ivoxi ont there would l>o hxit. on€=^ opt^n road. 
Tlial roixri, liox^ <’*x'^er , w as fx exil-tle-sxxc . Those who 
followed it xvoxxld fxxxti tliat xxox'thonx ^Scotland was 
litei’ally the t^nd of thc^ w'orld . Whxsix they reached 
ITjist, th<"y w'otald scan tlie liorii!:oix in vaiix for any 
^ign of land to temjxt their frail erraft farther, Tho 
>ct’‘a.n w as for them aix ixxsxxmxonntahlo Ixarrier. JV® 
,ho prossxxi'x^^ fronx tho south ixicrx-^asod , coxxgestion 
n the x'ear of the harrier woxild l>x^ inovitahle. That 
3 w’^hy jxrehistorio xxxoxxximoxxts are so ixxiinoroxis ixx 
region that is hxxt ®yxarsel>" poxxplod to-day. 

1 Ki.A.'rxoTSi OTf- T* Jt VST 01-00 -v TO Otiitstl SoiicisroTss. 

Ills jxrosidx^xxtial addi-ess to flection 1 (X^hysio- 
logy), l-*rof. O. 1 ,^ 0 vatt Kvans disoxisses tho relation 
of physiology’’ to other scioxxces. l*hysiology has 
a thi'ex-jfold "api>eal, in its rehxtion® to xnedioixxe 
xnal j>hilr.>sx>phy , and as a soieixoe with a, xiistinotive 
t>f>sition of its" ow^n. l*hysiological Icirowdedgo Ixxxs 
xiKva^'s had tlxe olosest assooiatioxx wdth medichxe ; 
<*l initial observation® an<i dedxxotion® drawix from 
thexxi have ahowrx that diaeasx? is always the resxAlt 
of a xj[xiantitative olxange in some physiolomoal 
process, jA^thoxxgh there have been nxaxxy striXdbtxg 
sKlvaxioes in treatnxent cixirixxg the last few' deoade®. 


ye>t trixe disooverie®, a® distinct from inventions, are 
probably the iresxxlt® of ohanoe observatioxi®, ,wliic<h 
lead to the forxxxation of hypotheses, later deliber- 
ately tested by e>cj>eriment ; btxt it is givexx only to 
the fexv to realise the relationships of sxxch xdxanee 
ohservatxons and so to xxxalce tho disco v^ery. The 
ixxxportance of eacperimexxt in the ascexdainxnexxt of 
physiological Icixow ledge is stressed ; iix fax?t, xxo 
n-xedical hxaxx can adecji lately treat his ^xatient w'ith- 
oixt xxtilising, at ev^ery tiirxx, Icnow'ledge dei~ived fronx 
aiiixnal eaeperimentatioix aixd obtainable in xxo other 
w'ay. 

-Advanoe in knowledge leads txx specxalisatioix, 
axid the diffioxxlties of soloeting snitable mixxinxxxm 
x*ec|^xxirexnexxts of krxoxvledge for tho student ixx the 
differeixt Ixraxxclxes are increased ; their solxitioix 
a]|>pears to lie ixx modifieatioxx of tlxe preseixt 
ocamiixation system and, oxx the part of the teacher, 
a proper perspective of the relatioxx of lx is ow'ix 
subject to the x*e<i nir em on ts of tlxe cxxrriexilxmx as a 
wi^holc*. Xt is inx possible to give tbe average stvxdent 
sxxcli physiologioal trainiixg as wdll fit liim to x-iarry 
0 X 1 1 research ; those wXio wish to take it up must 
sjxend a further year or tw'o in studying the subject. 

X^liysiology takes its place as a" science in |^>ro- 
portion as its data are accurate and its px-iixciples 
fall into line w'ith those in other sciences. With 
improvement ixx the accuracy of its methods, and 
by progress ixx the formulation of its problems, 
xnatlxematios can be profitably exn ployed iy* the 
xxxaniptilatioxx of its data, hut only wheii it leads to 
clarification of thought in both the author and his 
readers. Thus, hel£> is obtaixxed l>y the application 
of tho theory of eirrox’s w^hen the iixterjfiretation of a 
grouj> of i>liy'siological exxxerimexxts is rendered 
diffieult Ixy the ocourrexxce of ohaixoe variations ; 
inxpoxd-ant coixclusioxxs should not be drawn from a 
1 few' ol>sx**rvation8 unices® the x^oixclitions are so well 
coxxtrolled that individual clianoe vaxXatioxxs oaxx 
oxxly oeeur to a slight ejctxuxt. Similar eoxxsidera- 
tioixs atfc'ct the applicatioxx of the otlier exact 
seienoes ixx . I^liysiokxgy is sonxething 

xnorx> til an bixxchxuxxisty aixd "biox>hysios ; it is, axxd 
aiw^ays will remain, a biological subject. 

Thus the exact sciences eaxxxxot furxxish aix 
explanatioix of physiological xdic'nomoxia, nor, 
without direct refertuxee to plxysiologicxxl facts, can 
they allow' of tlxeix' jxredictioxx. X^iire jxhysics, 
chemistry, or mathematics w'ouid not have enabled 
X^hysiologists to jxrx^dicf tlxe xxhysico-olxemical 
e<j uilibria ill blood, since thx^se adax>tation® depend, 
among other things, on the jiresenoe of membranes 
round the x*ed blood cells, the x>x'ox>erties of w'hich 
could only be determined by ex^xeriment. Once 
thex plxonomeixa w^ere know'ii, it w'as possiblxi^ to 
describe them more accurately ixx i>hysioo-clxenxical 
language. 

In discussing the philosophical |.>ositioxx of phvsio- 
logy^', it is jpointxxd out that mechanistic inter- 
pretations of life t<*.nd ixx the long rxxn to become 
superficial as the A’italistio oxxes to 

scientific xxihilism. It is unnecessary to attempt to 
decide Ixetw'eexx these two opposed view'® of the 
nature of life, X^hysiotogy should adopt a new 
poixxt of view ; the idear of adaptation should be 



3TO 


tc> ‘ ^ csLt'u/re^^ 


1^2S 


i-.fvltcMi a,s i1>s l:>4%.»ebl 2>jrijioip>'l€:‘. X^ifo i» ooixsoirvexi ^yy 
a,clj3Lf>ti«i,-fcion, a,x^ci iti is ossentis.1 -fco t>r^«bt> “tlier Oi'gfa-iiisiii 
Aj\cl iX» t^jtivirojtinnioriti »» if at ptjro^por irif-o 

t>lio «irClai>'fca‘tioirLs ynayiifcssfeKi l>;v former is* tiO fc>o 

T^s'^on.ox^ooir' 03 B' fc 5 *s;LxiL.T^ . 

Tii^ ST;it>j« 3 o-fc cliscxisst'^cl l:>y^ I^rof, T. TT. l*< 5 a,x*, im 
fHo 3 ->rosici€ 5 i:it>i«bl acldresss “to ^^esct/ic^rx *3 (I*sjv^<‘ 3 iiol<>g;v'^) , 
is “ THe> ISro.t>^r€s of Slcill.’’* Xii. flio sXo.ciiow of 

si-cill foj' f-iio y>\XT*j^osos of 3:>viT'o fliooT'X'^, ocixioti.fioi:^, 
iT\clxis-fcry , ci.ti.cI spiox"fc, f.lxo "w-ot'cI sc^cttik f o lifTvo oovo'rocf 
a. IlOlOT*Of?:011001TS OoJlocfioTT of J^orfOT’TTTa.llOOM. XxT 
t>lxis S-dcix^OSS CLTT ClX fC'TTl flf. is TTitTclo t,0 prixre^ SOTTXO icloa. 
of fiic^ ixioxTfaJ tTriLcX l^oclil^r licbjijTorLiTifys 
oonstyif.Tifc^. skill ; "bo siziijdy cl sc*iorTt,ific:CLll>^ osofixl 
TTlC^tCLTTiXTg foT* XllO f-OX-lll , 1>V^ filf.<?.X*ilTp: fllO JlOJXulcLir 
nio«.ri.itxg: « 3 l»t <1 rojoctirijs^ ix-T-olo-v^aiTt- oitos- 

TIto cl€!!fi nif ioxx of skill fir*c»i>o«ocl is “ jlit ‘i»Lf 4 ^-fjr<^tioTi. 
of -woll -tLcl jTisfocl 3>orf<>i'»TTa,iic»c>K . Tallis 'will 
off skill fjronTL sl itioto <;oixp^oT'ios of Ho fc>if s, ’v%'Hic*H 
ncri^Ht. ox* XTxi^Hb xiof l><^ ^ t'l 1 lioHif is 
flTT-t.HoT* Clofiliod CCS " fXlT iLfCIXCITC-id SpC*<.;itTO X'OS^TOXXSO 

to CL sjioc^ifio sil.Lict'fcioiT- ’* J-GxijTi’tTi ox c^nbo-l 'W’oi'k ii 3x011 
■fcraiisfor of 1>irai riiixj^ Has sHowix fHc* fiifilibv of flio 
cjoiioopf of ‘ gcxtic^ral HaHibs.’ T?Ht^ osscmxoc* of HaHit., 
if blio 'fcoriTi is bo robaiii txxxy roJabioix bo oi'diriair>' 
laTXgTxa^e- aixd rcftinalxi iisoful, is spcsoifioib v^. 

Xb would Ho 3>r*oiTia.biiT'Ci bo sf>oeiilabo upon tHo 
3r€»labioii of skill bo <5on<iibiorTod x-c^sfloxos. X*ossiHlx 
bHo^^ sbaxid ab opposibo oiids of a loix^ eoalo of 
braixsibioxi . ‘X’lio iinjixossi v^o factb bliab bo oiisxxro 
bHo cortain ooxxdibi 01x11x^5 of a re>flo3c, blxo coixbrol of 
^xcborxxal sxxrroixxxditif^s xixxxsb Ho ooixxplobo, ooxxbrasbs 
wibH bHo axxiaziiTi^ difHcxiJbios a^aiixsb wHioH a Ixtxixxan 
Hcdxx^ xxiax aoquix'o HigH-gi*ado skill. 

Skill ixxiplios blio powox*, ox* iiowors, of * pabbox*ix- 
ing ’ x’ospoxxsos. Ox bHis axx ixxbc^x-osbixxg foT*xxx is 

* kixack,* 'wHioH is disoussod in <lobail, as woll as 
bVxo rolabioxx of Hxxmaxx skill bo jiabuxal apbibxxdo. 
IVtaixy foabxxxos abbriHiibL-tl bc» skill in garxios axid 
spox*bs aro, bo HoT*r-ow bHo laixgixago of lo^^io, 

* aooidoixbs ’ x*ablioi* blxari j>xopxiix.’ ^diis is ovorx 

xnoro bx*xio of skill ixx indiisbr3^', w^Hoxo dofixxibo 
aj^r'ooxxxoixb c5onooi'riiii^ bHo ixabxxxo of skill soc^xxxs 
jxoodod , a sviHjo<?b w'Hic;li A\'il! He? disotxssod ab bHo 
Joixxb xrxoobixij^ of fcr>oc^bioxis X"' axid on Sopb. lO. 

Owixij^ bo bHis anxHigniby, maxx>^ discxissioxxs 00x1- 
oorrxixxg skillod brados, skillod joHs, skillod workmoxx 
axxd bHo disax^ix^aranoo of skill, axo of libblo soioxxbifio 
ixxboxosb. .A. olassifioabion of skills is abbonx^xbod ixx 
bHo addxoss. 

TTHo xcdabioxi of ixibolligcncc? aixd iribc?lloob bo skill 
a pxoHlonx ol>soixx€3d Hy bHo oxix-xonb 3>Hx*aso» 

* olovor xvibH oixo’s Haxxds ’ and ‘ c?lo'vox w-ibH oixo^s 

lioad ’ is disonssod. Jb is sn^gosbod bliab nxaxi^r 

psy cH olo^isbs axxd ixxbolli^oTxocx bc*sboxs liav'^c? boo lit.blo 
x-ospoob fox bHo irxbolligoixoo Hic?H bliiixks in b<?xms 
of bliixxgs x*abHox bHaxx syxxxHols foi bHings, AHsbraob 
bHirtkixxg is xiob oonfixxod bo bHo iiso of axidibory 
and visxxal syxnHolw. 

TCHo xolabion Hob-wooxi diffoxoixb * muLSoiilax * ox 
inobox aHilibios, and bHo bxaxxsfox of bxainirxjg fxoxrx 
oxxo aHiliby bo axxobixcsx, ax*o disoxxssod ixx bHo li^Hb of 
xoooxxb oacporixxxorxbal ixx vosbigabioxxs . 


ISfKiaiL A>ri> JSTtX'xrKxac'aeoxsr aeisr gex*® 3 FT:J 2 sroi. 

I NT COS^^bHc?? jiKToklf'i^loxxb^ of., Soobio^ !IC (Bobaxxy> 
doafb ‘wi-l^"|'‘^bHo oloxxiorxbaxy , of HolopHybics 

plaHb ilfo ; ' bHis yoax a^^oxxbiojqi t>wrxik(ei^.Jb<y sapxo*- 
pHybio axxd paxasibio foxxxxs. THoso Hav*o soxxxo- 
fcixxxos Hooxx assxxxxxod bo He? doxivod fxoxn divoxso- 
3>Hyla of gxooxx planbs, Hxxb l?xof- I>anxo 3 EIoloxx 
f 1 wynno-VaixgHaxx* ixx Hox pxosidoxxbial addxoss, 
bakos blio v'io'W' bHfxb bHoy axe? nioxo pxoHaHly a 
sopaxabo j^xoiiji oxij^inabin^ among bHo IH'otisba- 

of blio fungi liHoxabo gaxxiobos ; iix bHo jgx'oab 
majoxiby of blioso ^xossossxng a soxcual 3>xoooss bHis 
ooxxsisbs of blio union of ocxxrioc^ybic? garnobaxxgia 
'wlxicrH XXI ay Ho sixnilax ox may diffox* ixx size? axxd 
foi*nx. Jxi xnosb of bHo C->omyoobos inalo and 
foinalo oxgans axo Hoxno -oxx blio saxno planb. Hub 
S^?ij/toj^Ht 7 hor€x. J*' crhanT-'i and spoc?ios of 1 
axo diot 3 c?ious. in blio JVTuc?oxalos bHo union <xf 
sinxilax* ganiobangia is c?e,>mxnon. Hub bHoso «lxo of ton 
lioxnc? oix sopaxabo ^xkLixbs, and ai>poai* only "wli on 
bwo a.3>3>xc>f>riabo xnyoolia nxoob. Tilakosloc', wlio 
fixsb ^Hsoxoc^d tHis i>Hc*ri<iinonoxi, dosigiiiitc-d tHo 
myoolia as ( -+ ) and ( — ), and d<?soxit>otl bHoso 
S 33 ooios vvdbH ( -b ) aixd ( - ) niyoc^lia as Hot c-xobliallic? . 
fb soc'iixs oloax bHat t/Ho dist inot ioxi is om^* of sc*>w, 
bHougli, in bHo a.Hsom^c* of visiHlo < listin<?t ion 
1 :io 1 .'v%’^c?oJi blic? myoolia, ox l>otwc*€f?n bin* garnc*bangia. 
•w'iiioH blioy Hoax, bHc* bc*^xms ixxalo and f€?xnal<? 

I oanxiob Ho xisod. 

1 Jn blio HigHox fungi only a fow dio^c^it jiis sfiooios 
t axo kiifu^vn, 'vv*ibH inalo and fc?xnale? oxgixixvs Horno 
oxx diffoxonb jilaxxbs ; Hub a lax*go nuniHox axo 
IxoboxobHallio, bw'O ox xnoxo xxiyo< 3 lia <?o-opox*abiixg 
iix bHo jxxodxxobion of fi*uibs. Ono of bH<^ mosb 
stxikixxg oHaxaob.oxs HotH of blxo iiasid iomy oobess 
and Asoonxyoobos is blio boxidonc?y of blxo vogobabivo 
Hyj>Hco bo fuso. BxanoHos link xiji nt-igH Hoxxxing 
Hlamonbs, wHobHor of bHo sarno- ox iliffoxonb oxigin, 
and gox'xn-buHos fxoixx disbinob spexxos into 

ono arxobHox. THis oondition Has pxoHalxly a 
nubT*ibivo valuo ; ib xaisc?s in a sjxociial foxxix bHo 
cjuosbion of bHo xnc?anixxg of an individual. 

In a oonsidoxaHlo xxurrxlxot* of spooios xxiyoolial 
fusions axo xocj uirod Hof 0x0 fxuc?bific’at ioxxs oan 
Ho dovolo3>od ; in mosb of blioso sjxooios tHoxo 
axo bxvo kin<ls of m^^oolia, iix soxno tHoxo axo foxxx, 
in a. fov^" bHox*o ax*o bHxoo. In all sucslx oasos only 
fusions Hc»bwoon ajxpxopxiabo myoolia ax'o imrxiodi- 
aboly foxbilo, bHougH ixx sovoxal of bHoso liobox*o- 
bHallio foxms fxuibs 'vidll ulbimaboly apjxoax ixx singlo 
spoxo culbuxo* JVlosb invosbigaboxs Havo oonsidoxod 
brio diffoxonoo Hobwooxi bHo myoolia as oxxo of sox;» 
in sjxibe? of bHo ooxxiplobe laok in many oasos oi 
soxcuai oxgaxis, axxd blxo difHoulby oooasioxxcM:! Hy 
blxo oooxixxorxoo of bHxoo ox foux ’■ soxios.” 

Altoxnabivoly, ib is possiHlo bo xogaxd bHo diffox- 
oxxoo Hobwoc^n bHo fusing myoolia as xxubxibivo ovoxx 
wHoxi assooiabod xvibH bHo pxoducbiorx of fxuibs* 
THis HyfxobHosis involvos a ooxxsidoxabioix of bHo 
pHysiologioal ooxxdibioxxs a:^oobixxg bHo foxxxxab^jpt 
of fxuibs, and of bHo oooxixxoxxoo of oalbabiofi. in 
fuxxgi ; ib is abxongbHonod Hy unpuHlisH«M[f 
oxxo of bHo Asoomyoobes xvHioH Is ' bo Ho >dosoxiH^^ 
dobail duxizig bHo xxif^oblng of bHo . 
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'X'Hcs x>rol3l©ia:i ley one wlxJcH £tl¥eo-te owr 
of tiine 0 i^xxine«iino 4 & ^i6f »0g?c:na.l ^ y'ejprodlnotloSrx^ "Itl ^il 
^r-onj>8 of o:i^«i.xi.i»jm«!yr - cwad :!^»y'‘^serve^^^o*^"^l;^o'V«r 
ligHti on. tiiio »e:x:na>l j^rooess. , ‘ ' ' 

''™ ■' " 
IEIx>t70.a^io3>t : •**n:E! I!^jec:x:t 3mQx»s. 

T>Jbfc, O'y^RTT^ I>foifcA?vrooT>, Heol^ion X-. 

<IScinoa'fciona,l SSoienee), reform in tiis ctdclmesf^ 

-to 'fclxo gro'wirxg: l:>oliof in -LHo vetlxxe of odnoa^tion 
*winicli lxa.s c?lxa.r“«tot>erised flio 1 ::-w^oT\-t-ic 3 t>H csont-mw 
'£Ingla,jrxd. »inoe it;s hiatoiry Hfxa Ixot^xx fiio s’fcox-y 

of sa»'t-iHfyin^ jxr'a.ol-icja/l ixeeds as flioy liave ax-ison, 
TSnglisla odnoafion is as a syst-oxn xxoi-t.iior lo^^ical ixot* 
oomjxloto, axxd t.iioro ar*o nxany f^ay^w still to Ixo filled. 

Tlxe syst/Oixx of dxxal oontx'ol in olomerxtax-y 
odiicaf.ion xnoans tlio laok: of simyxlioity, c^oonomy, 
and ofHoionoy , and it is arip;xxod tlxat irx spito of f.lxo 
■danpcer of x'aisin^ tlio ‘ rc>lig:io»is ^ cyxxostiorx, tlxo 
y>T*oj>t5i' ooxirso is to tx'aixsfor tlxo vol tint ary solxools 
to tlio iooal odnoatioix axitlioritios so lon^ as 
faoilit-ios of entry sliall l>o nxaintained for tiio 
"<lenoiTxinatioxxs at <^c?rtain I'e^^cnlar and dofinito tinxes. 
liositles tills administrative jxi'olxlorn tlxe nootl for 
rotliiixliiix^ tlie "wholes of ednc*atioxx froxxi eloAron to 
fiftc^en years of a^e oxx a y is3'oiiolo#jcieal ixasis is 
nr^ont , and tlxo |>x'oposals of tHe» Bf xtdow Itoport aro 
<;< >nnnencie-d. 

It, is x>oiiito<l oxit tliat- in T*^ny.j^lan< J xxovv, oixt of 
T<>0,CK><> c-ixildre'ix in an\" <>n<^ 3'oar, 30 <>,<X >0 aro 
oxltsic^<^ instriietion alt o^et ixt tlio i*f2:o of 
and at ir> -h t lie’s ntttnl>or is />:Jr0,000 ; it is arjacnod 
tliat. tills saorifioe^ t>f tlio tsliile Ix'eii at a oritieal ay^o 
is tlio eaiise-s liolli of nnc'^ixi jiloA'inoixt' itnd xxnomjtloy- 
alxility. Jt is noeossar^- to d<^volo|x a syste^ixx of 
tiniversal seopo and nnicsli x'arioty, and to esarry 
into it tiiat s|>irit wlii<*li in tHt* last tliirty years 
lias elian^TjeMl tlio diaratd.t’sr of tlio ole^nxon taiy solxools, 
atxcl xiiailo tlietxi no l<>fX|^x‘X' xnoi'oly tlxo plaoos of 
nioolia nit*al instm<.*tton in t.lio tliroo Xt’s, l>nt more 
liA'iiijL^ oeiitrx's feir tine ti'ainixi^ of liantl, ov’^o, and voiee. 

'■pile ^reat j^roAvt-li of s«-c‘on<lary edixeation is 
< iesc*ri ixt'd : sint'e J $K>'4 tlie sehools liav'e inereasod 
from oTo to aixd tlie jiiipils Hav’^e ixn nltipliod 

foiix' times. iSo stiddon and lar^e aix iixoreaso Jbas 
developed eoxxsideralxle straixxs in tlie faixrie of tlxo 
sA'stexn, Avliieli was tlesijj^xied to meet tlie needs of 
nriiversity and professional stmleixts. Xt is ar^txed 
tliat it is no longer ri^lit to fore<‘, all into tliis 
single xxnonl<J, and tliat tlierx? shonld l>e a donXile 
sy stem of oertifioatc's, one to l>e i^ivexx to tHose avIxo 
follow tlxe old acadernio eonrso, wliieli lias proved 
its A^alne, axxd tlxe otlxex* to l>e ^iven to tliose xvlio 
liave folloAveil a i^x^neral eonrso suited to tlxoir 
neeils, l>nt do not intend to earx'y tlieir edneatioxx 
l>o\’^ond tlie seeondary seXiool. n71ie cynestiorx 
whetlier tlie Ixiglier Avorlc of tlicf^ soHools is nxxdnly 
sjieoialised is raised, and a oonfex-eneo of all tlxe 
nil i versifies is asls.ed for in order tlxat they may, 
if pxissilxle, arrive at a ooxxixnon mind Xioth as to 
tho aj^o of exxtx^' of their students, and the hind 
and stand.ardl of hnoAvledge 'whieh they wish them 
to possess. 

f XI the field of teehrxical education it is urged that 
it has heen too isolated, and that there is xxeed 


of xxxuoh fuller ooxltaot,* of more hno'wJedge and 
syxxxpathy, not" only hetAveexx technical education 
and uxdustty, hut.. also hetweexx all forms of industry 
and’ odmmerce, and all forms of education. 

*X*he <xx^stion is raised. What is the yiroper part 
vrhiolx foi-mal and excteirxxal c deamination should play 
in the educational eoux*se ^ While it is allow^ed 
that the attacks oxx examinations aro frocfuently 
unroasonahle, it is argued that tlie proper use of 
external examination is as an avemxe to the 
uixiA^ersities and professions, l>ut that the case of 
the av'era.ge hoy or girl should met in the future 

l>y tlie issue of a eertifiea.te that h«^ or she has 
follo'wod thci full eourse of an efficient and recognised 
school, J>^o child under fiftecix years of age should 
i?x ari\' eixse lie exanxined save l>y his own tx^aeliors, 
axxd the c*oxixxxiorx entrance exaxxiixxation for the pulilic 
sc'lxools is held up as an exaxnple of the examination 
xiit'-tliotl at its worst, xiecessitatiixg meehaxxieal 
tea<.*hing axid vvcu’lc in thc^ j>rej>aratory schools, axxd 
iuxpaix'iixg tlix^ xncMital dc^vc^loy >ment of the pupils. 

'X"he add x'l^ss <*ixds witli XX statement of the vital 
importaxiex^ of the wori-c x"*f teac:hx^rs in this gc^nera- 
tioix, wlien thx^ country* is com nxit-texl to the exjxeri- 
xnexit of unrestricted democ-rac*. v' , xvnil cA^ery thing 
dc^pe^nds on tlxe y>rc>xlux*.l ion of a <‘itiz.eTX hody capahle 
of xliseussing tho ti*ue values of lihu. 

'X’lX'E X.irvj2 i^ToojK iTvixxTsrrcv axi> xts 
X>i2 njvi h: >r T . 

tPuE address of T>x-. d. Oordoxi, president of 

fc5c?otion JVI <;>A.gx'icu!t«xxre>, xleals with the importaxxt 
yiositiorx v’^hielx liA-^e stoeh and live stock: pro- 
ducts oocuyiy within tlie Jliritish h3xnpire. This is 
shown l>y eoxxxparing tlx€3 relative inx portaxxce of 
crops ami live stock prodxxctioix in several countries 
of the XI 1 x 1 pi re, Tn the Tiritish Isles tlxe decrease 

iix tillagx'- lietw' eoix 1 ST 1 and 1 11120 has heen very 
stx'iking in comparisoxx AA''ith tlio inaixxtenaxxee of the 
liA'e stock popultxtion dixx'iixg the same period - 
Arahle farmixxg Ixas dt>ciineil gx*eatly in face of 
traxxs-oeeaxxixi eoxiipx^ti tioxx, AA'hile liA’^e stock has 
l»een ixxaintaineil in tht-- face of alxnost oxy^ually 
serious eoiiipetitioxx fronx tlie .Ar-gentine and the 
Wox'ld. Trice levels have ruled xTioi*e heavily 
agaiixst crojis tlian st.ook axxtl stocjk prodxxets. The 
ehaxxges and inxproA’^emexits hr tho live stock industry 
durixxg recent years have heexx exfci*aordinary, especi- 
ally itx x'egard to earl^^ matixrity axxd cy^uality in the 
production of heef , nxxxttoix, and pork, in high yields 
of xnilk and hutter-fat in dairy cattle, axxd in large 
egg records in poxiltr^’". These changes durixxg recent 
years in heef, xxxutton, axxd jxork are attrihutahle to 
the dexxxand for sxxxall joints, axxd the influence of 
pedigree sires in tlxe develoyixxxent of fixxe equality- 
axxd early ixxatxxring axximals. Although the average ' 
weight of heef cattle has only' decreased hy O neir 
cent sixxoe i013, the xn^xst striking fe«^|:ax.re ia that 
the reductioix ixx age is corxsiderahle. 7' 

Great Sritain has the reputatioxx of having the 
flnest pedigiree stock ixx the world, axxd yet parohahly 
nowhere else in the Sritish .lEImpixe is ixnprovexnent 
in the px?oae-hx*ed cattle xnoxre xxrgently needed- It 
is a jsrtcaaage anoxxxaly that pxxre-hred stock are 
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^oKrjpor^veci t>o all ;parl>(3 of -fclio IExrii>iro and t>o ^^ovefima. 
ooixzxt>i7ios foxr -fclio imjanovomorLt; of t>Hp natiixro cnboi^k:^^ 
'ij^rjiilo at> laonriLO ^sross-Tbrod sIvooIe: aro in. oomi>ari- 
fiion »o inf oriox* t>o iiho ^pniro-la'jrod »t>ools:^ TlidLai csan - 
l>o al-torod and imi>i*ovod l>y flio inos?oa»od xieo of ; 
X>odi^^oo «iros, and in l>l]Lis '"dijroc'fcion -fclio Si^afo oan 
^ivo ooxasidorat^lo assi»t>anoo ^roa-fc advanfcago 

fo i-fcsolf. THo S-fcalio oan also liolp l>y -tlio eslimina- 
liion of fho soriJ.l> l>nll, Tvliicli x^ill only "bo acoom- 
]plisli.od in an €5ffoct>ivo maxinoi* l>y logislal^ioix . TIao 

a^x'ionlfnx'al scion-fcist G^tix assists in -fcliis ina]pi'Ovo- 

xn.€»nt> along fonr* dis-fcinct> linos of rosoarolx animal 

nniiarition, animal disoasos, aninaal l^x-oocling, and 
m ax-lsLo-ting . 

.Aja oxi:>e>nsion of oar Icno^^^lodgo of animal ixnt.ri- 
■fcion in conixoxion witli -fclxo oc;onomio ral-ionirxg of 
oajrly nxat^mtring animals xpv’^oxild l>o of considoralxlo 
valno fo -felxo livo sfoolc ixxd ixsfry . xvIxoIg qiios- 

■fcion of apoiLalnti-fcrifion is of f madamonfal imporfanoo, 
particnlarly ixx ifs rolafionsliip -fco Ixoalfli, forfilify, 
and disoaso rosisf aixco . T^xitritioxx is no loixgor a 

Quostion of 2 >x”of»oin and onorgy r'ocjnix'OTnoxxfs. Tixo 
'worlc ixx progross oxx niinoral xxxofalxolisnx is oxxoniixg 
np ixcsA^ lines of advaxxco axxd foroadeixing oixr oon- 
eex>tiion of flie eiose <?onne:x:ion Ixe'bv’^ ocsn n iit-rifioxi 
and disease. 'l^'lie nc^ed for oxlemled roseai’cH ixxfo 
t>lxci diseases of farnx anirxisJs as file l>esf mot>lxod 
of prolecl-ixxg flie live sfoc;!?: ixxdLXst-ry againsf 
ejnderaios xvliieli aixnixally fliroafen it. so st-srionsly 
is Ixoyond cxixostioxi , 'X’Jie jxrol>loiTi.s of animal l>reed- 
ixxg are eqjxially im j>oi’tiant.. To fixe sysferxx of 
marli-efixig live st<i<?lc protlxxefs Oreaf 

flia-tain is lax-gely clnc^ fixe ixxfex-ior positioxx v^dxielx j 
flxeso i>rodxicfs ooexapy on fixe lionie xaarkofs. 
Brifislx mefliods of marltef ixxg sfoclc axxd sfoek: 
X^roxlxiefs rec^xiire a ooinx>x*olxeixsive reorgaixisafioix. 

A..S progi'ess is nxado iix graciixxg xxx* sfook l>y 
Ixreeding xnofliods, if is imperafive fljiaf flxex'o slxotxlti 
Ixe oorrespOTidiixg de velopmenfs ixx oixr Icnov^Jodge 
of nxxfrifion, disease resisfanee and olixninaf ion, a.xxd 
in mai^lcefing. THe fxxixds devofod fo sxiclx avox'Ic are 
<Xnife ixxadecxtxafe \?i'lieTi vie^vvc^d ixx fhe ligVif of fixe 
inxpox*tanoe of fixe live sfoek indixsfry, -wlxielx irx 
JBngland and TVales alone is worflx ax>l>*^*03c.imafely 
£1S4, 000,000 x*^^ axxixuxxx- 

Xf ’we axTe oixly prejxai’ed fo affaelc fliese prolxlems 
in a live and organised manxiex*, flxox'o is a fxxfnro, 
and a l>X'iglxf fiif ixre, for flie live stoelc ixxdxxsfry. 

3?i5EiBi3as3nvATi ojsr c>3p tSojcjvio 

liis prc^sidenfial acidx’ess fo flie Ooxxferen<*.e 
of. X>elegafes of Oorresx>c>nding {Soeiefies, X>r. 
V'anglian OorTnislx poixifs oixf fixaf fixe greaf work 
of preserving scerxic Ixeanfy iix fow’ii 5xix<l coxmfry 
oalls for division of lalxonr, axxd flie speeial fask 
of acadexnio Ixodies and flxoir learixe<i nieixxl>ors 
is fo esfalxlislx a soxind a^sflxefie of seenery. X"'or 
flxis if is neoessary fo discover and <lefiTxe flie 
Ixarmonies of scexiery, fixose eoml^inafions xvHielx 
X>x*odtxee fixe asjxeefs nxojre flxan nxex»ely pleasing 
'W'lxiclx till fixe mind wiflx joy. Wlien flxose txre 
JsLnoxvn, if Ixeeoxnes possilxlo fo dis<*x’ixninafe wiflx 


oioarfca^inliy l>of"wee>n fixe olxange fliaf fXxreafens inre- 
paralxXe daxne^e and fliaf wjmoIx, '^fXi.onglx af firaf 
xmpleasing, will infrodxx^e a^ovel Ix^iaixfy Tvlxen fixe 
ne'w paffexrn is coxnplefe. 

XXe fixaf aspires f O;,. l>e insf imcfo^r. . ojr gnide in 
znaffexrs of scenio Ixeaxxfy nmsf snlinxif liXmself fo 
discipline of oonfenxplafion,^ In Ixis viralks aXxroad 
Xxo nxnsf lof fcmsy flxoixglxf c^nief doxvxx fixaf fixe jmood 
of reeepfive affenfioxx may Ixeoonxe dominanf . 
Tlxen fixe 'wlxole Ixeing can l>e sfirred, for fixe 
emofions aroused l>y scenic Ixarmoixdes are nof 
merely primifxve, flxoy resnlf nof only from pixysical 
irxlxerif axxee Ixiif also fx'orxx flie sxxm of all fixe pasf 
acfion, feeling, and flxoixglxf of a man’s own life. Xf 
is only fixe josfliiig, olxfrixsive flxoixglxf of fixe Ixoixr 
-wixiclx mxxsf l>o elinxinafed ixx order fo reaclx fixe 
eonf exnx>lf*'f sfafe, and fo all wlio affain fkis 

coxxdifxoxx file liarmonios of scenery liriixg axx ixx- 
"tegrafioxx of fixe pensoixalify vdxidx is Ixeyoxxd flie 
x'eaoli of flxose w^iio xxeglccf fixe corx‘elafion axxd 
svxifliesis of flioxiglif and fc^elixig. 

Of fixe i>x*aofical x*»'«>l>lonis x“elafixxg fo fixe scsenery 
ef eifies, fixaf of sxixoke alxafemeixf is sfill fixe elxief . 
Jfcmovo file smoke-cloud, axxd corixici' and coloix- 
xxade slio.dox.vcd l>y fixe smx flxc^ir arelxi- 

fecfnx'al effeef ; v'c^gefafion flonrislxing in ixark xxnd 
Ixoixievard x-olioves fixe <*>'0 and lirixxgs llx<' frxxgx-aixoe 
of fixe <^oixnfry info flie iieax*f of t-lie fowxx ; axixl fixe 

yV*r 3 .*?co Ixaliif iixdno€"*'d l>y eloaxx, liriglif , fx'C'slx air 
inxparfs new iixferc*sf o.xxd oxxinxafion 1 o fixe sc^en^^'X'y 
<^>f iirlian life. 

*X7Jio jxrolilems of mofoi' trjxtfic*^ in rdafxoix fo flx<9 
amenifies of village- stx-eef axxd coiinfry road, difli- 
eiilf as fliev are of soliifioxi, liavc^ af leasf Ixeenx 
eleai-ly sfo.fed, l>nf fixaf of seaside ^xlaxixxing lias xxof 
received due af f exxf ion . Tlxe ixslxitig village wtxs 
riglifly 1'*' ling flie- slitxre, Ixxif flie 

jiraofice of devolo^xi ng fVxe sexxside ^ x-esox-f wiflx 

Inxi Iding-lijxe dose- fo flio Ixt^acli is x'adieially x^^roxxg. 
Tliero slxexnld lie a lix-oad lea in froixf, fexx* a xxxex'o 
x-oatlivay^ axxel foof^iafli Ixefw'ecm. fixe lioiises axxd flie 
hxeadx is xiffex-ly iixaelecpxafe as 2 ileaso.nnc;e-! for a 
eorxsidertxlile fowrx, and flie> message of fixe- free 
axxd opeix occ'saix is Josf axxiidsf a josflixxg c*T*ow*d. 

’'Flie^ purely agrienlf nx'al disfx-iofs of C d*eaf IBx'ifaiix 
are lioflx decorafive and full of lixxxnan ixxferesf, Ixixf 
for file developxxienf of poi-sonalify if is needful fixaf 
fixe eonfe^Tn^xls^f ioTX of imf oucslxed, sjioxxf axxeoixs 

IN^afxiro slxoiild coxne as a rliyflxxnic yariafioxi, lienee 
flic nafional need for fixe reservo-f ioxi of coxnplefe 
Jaixdsoapes of flic xvild. Xxx resjxecf of sucli resei'va- 
j fions, if may l>e "well fo w’lxrn fixe enflmsiasfs of 
foresfry fixaf if fixe cnlminafiixg Ixeiglxfs of down axxd 
moor lie planfed w^iflx frees, fheir Ixeatxfy as eiisfanf 
sky-lixie will l>e oomjxlefdy mined. 

Xxi one pros^xect of xxnfoticlxod, olexxienfal IN^afnre 
our islaxxd Ixome is pre-exninenf , fixe view^ of fixe sea 
from precipitous cliffs, axx image of ixxixxxify and 
efcrnxfy inesfimalxle in ifs influence xxjxon fixe loffxor 
ixTxagixxings of fixe people- Wiflx onf t^^xiesfioxx, fixe 
fixxxe Ixas oome when no further exxoroachmenf 
should l>e per miffed ixpon customary access fo the 
sea cliff. 


itrt- Cr-Ttmt a. Sc. It. Ci.a.e«.ic, 
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Ooe£Lno£C‘^^P^^<=^ Ol>S€tt-vaLt:ioxxs feet’ween Greienlaiicl and Nortti Anaei^icra. 


nSy X>o>i.AJL.x> 

T HK liist/ory of t/ho o^Liploras^-tion of fHo sosbs 
l>o-fcwefefn ^Oroonlanci s.n.ci Amorics, l>e5gins irx 
-tiio yoa-x- 082, -wlie»n Elrilsi flio Rod fonndod on t>lio 
soiitJb-wost oocLs-fc of Oroonland -blao Norwogiarx 
oolonios AvJxicH w^oiro alac^ndoxxod a.l>oxi.t> t>lxo ond of 
flxo foxirtooixtilx cont>ixTy. To oooctnogr-a.jxliox's, t:lxo 
ixxt.or'osfc of till is oj>isodo lios in a. sxx^goslbion l>y Oi>f-o 
Rc-titior*sson t>ixat/ suoh. voya^^os ooiild not Ixavo l>oon 
maclo itx tlxo ojxon sbijxs of tfxo INTorsonxon xxnloss 
tlie- ic50 ooxxdit.ions Ixad Ixooxx rxixiolx moxro f a'voixralxlo 
til an tlx€>y ax*o xxoxv, axxd tlxat* tlxo ooloixios xv^oro 
ovontxially alxandonod IxooauLwo tlxo oliriiafco Ixad 
Ixociomo nioro sovoro. Tlxo soooxxd sta^o in tixo 
o>:jil oration A?v^as tlie? sorios of attonix^fs to find a 
INorthwost. Tassa^o, xx'liielx oaxxxo to axx oxxd xv'itlx 
tlio disoovory of RafHn Ray ixx .1 €>!<>, and tlxo tixix*d 
l>r*iiig;s xxs xlo-wix to tlxo jirt^sont ti r»xo and iixolxxd<-5S 
tlxo ^^liixling voyagos, tlxo Tlanislx voyagos of 
discovory alon^ tlio Cirooixland ooast, and modorxx 
-A-irotio ox |3l oration- Tlxo ro^iorts of tlio ioo nxastors 

oontainod a storo of inf orrxxatxon as to tlxo 

^<:*noi*al sot of tlio onrronts axxd tlxo distx*il>xxtion of 
iool>or*f<s and soa ioo, l>iit littlo olso of oooanopjrajilxi- 
oal-^valno, and ixx tlxoy tlxro'w no liglxt on 

tlio caiiso of tlxo ^roat variatioxx fx-oixx yoax* to yoar 
itx tlio axxxoixxxt of ioo "wlxiolx drifts sontlx wards to 
tlio traxis-Atlantio traffxo laxxos. 

Tlio oiroixlation of tlxo xivator is fairly sinijxlo. 
Tho Kast C^roonlaixd Oxxrroxxt fioxiv^s soxxtlx axxd xvost 
to Oajxo iFax'oxix-'oll, roxxnd wlxiolx it tixrxis to tlxo 
noxt>lx-wost xxndor tlxo dirootixx^ foroo of tlxo oartli "'s 
rotation and tlxo density gradient aoross tlxo ooastal 
friixgo of li^lxtor w'ator- It tlxoix Ixocomos tlxo 
AVost Oroonland Oxxrront and flo'ws ixortlx -wards, 
X>x*ol>al>ly as far as JMolvillo- Ray ; aooordixxg to 
somo oeoanogyajilxors, lioxivox^'or, it doos not x^ono- 
trato Ixoyond i>is;k:o Ray, and tlxo noi-tlxorly ooastal 
onrroxxt in MloIvIIIo Ray is of tlxo natxxro of axx oddy, 
No oast ooast Ixorg^s are foxxnd on tlxo -wost coast 
liortix of dnlianolxaalx , alxoxxt lOO soa nxilos Ixoyond 
Oajio li'arowoll ; and in tlxo Oodtlxaalx rogioxx, ixx 
alioTxt OS® N", lat., tlxo oold onxrroxxt comos in contact 
witlx a ^warxnor saltor Atlantic cxxrront, in wlxiclx 
tlio last of tlxo soa ico molts- Tlxoro aji^ioars to 
bo a tendency for tlxo onrroxxt to sjxroad -westwards 
on tlxo sxxrfaoe in tlxoso latitxxdLos, Ixixt it caxrrios no 
ico witix it. Mxxclx loss is any ice carried sontlx- 
wostw^ards from Oajxo fTarow^ell to NTewf oxxndland 
by a direct csoHCtension of tlxe -East C3-reexxland Onr— 
rent, in tlxe w-ay sixown on soxne of tlxe older olxa^Pts, 
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with conxx^lote nof^loct of the nooossarS^- ofiEoct of 
the oaxrth’s rotation. 

Tn Rafifi-xx Ray there is a noirtherly set on the 
oast side ixx IVtolvillo Ray -with many hergs, and 
w-ostw-ards of this two groat soxitherly drifts of 
heavy ico w^hioh are derived from Smith Soxxnd, 
the western Soixixds, and from IMColvillo Ray, w^hich 
aro hnowxx as the IMiddlo Ico and tho Wost Ico* 
Rotw^oon thorn, at tho hoad of Ralfin Ray, lios one 
of tho xxxost intorostixxg foatixros of those regions, 
axx ojpon sjxaoo callo<l the !Nortlx Water, said never 
to freeze ov^er, and generally attrihxxtod to a oxxirrexxt 
of w-arm salt Atlantic water Vr’-oUing ixi> fronx hedoxv. 
Tho IMTiddlo Ice and the West Ice txnitx^ at tho 
noxiihern entrance to I>avis »Htrait, and as the 
Ralxrador Oxxrront dow- soxxth and east aloixg the 
contiixeixtal shelf of the Rahrador coast as far as 
the Tail of the Orand Raxxhs. 

I-iittle is IcnowTTX of the oceanogra^xhy of these 
-waters. The iS€>oti<JL and tho Ixave shown 

that the cxxi-rent on tlxe Ralirador oossst is oitin- 
fixxod to tho shallow- -water of tho oonfdlzxental shelf, 
axxd that to tho oast-w-axHl of it lies ■warmer ax^od 
saltoi* A-tlantic w-ater ixx w-hich the lines of eq|xxal 
doxxsity are hx>rizi>ntal , as if the w'ater -were at rest, 
at least so far as density oxxnroxxts arte, involved. 
This is somewhat roxxxarlcable, since tlxere nxust he 
a coxxtinxxal xxxovejrncixt noi-thw-ards to comjiorLsate 
for the w-ater removed oxx tho oxxter edge of the 
X^hrador Oxxrront, and in aixy evont it is lc.no wn^ 
that this -water, or at least a similar -water, dives ^ 
xxndex- the fresher and colder sxxxrface layer in ahoxxt 
the latitxxde of Oa]po jEarew-ell axxd flo-ws^' ovor the 
x*idge in Ilavis Strait as xxixderoxxxTreixt .at a dejxth 
of 12£» metres. In T>islco Ray it is foxxnd at 200 
metros, and at 230 xnetx-os in IMelviHe Ray. In 
the north of Radin Ray it xnoots the rlsirig hottom 
at the entrance to f^mith Soxxnd, and is forced 
xxx> wards to form the North Water and .feed,.* the 
JMiddlo axxd ASVest Ico. The jxerxxxanent excmtence 
of sxxch a w-arm layex- het-ween tw^o oold^br ones,, 
necessitates a ^permanent noi^h-ward doxv from the 
ojxen Atlantic. 

The cxix*rexxts doscrilxod accoixnt for the general 
trend of tlxe movenxents of the ip^ hxxt do not 
excjxlain their ohaxxges. In lOOO, IMCeclcing ipfiuih- 
lished a disoxxasion, of the xn^tierial then ayallahle 
f ^ 1388 to 18^0* According 'io - hi® 
reia^ ua'te V'i^li^ are for' the mpet -jpigi^rt forxnecl^'in' 
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of ^tyT-fiLi-fc, £i,tx<1 slt ^ sot; froo iix t>b.o 

sxioiTiaor^ Xf twines l>«tiromot;xHLo |^i*a»<lioinLt> is siaofi as 
tro sotTr XI i> stirorxg oast; ^vixxcis in titkis xHsgion, tilxo l>ox*| 5 » 
aro X>lown aoiross to tlxo I-ip^brado-xr OnJrront, wJiiob. 
oat:t*i^^ t-Hoxn sontlavk^arcis so as to roaoH tlio watot^ 
sontli of INr<ewf onndlanci ixi tlio follo'W'ini^ ajxcl 

sixmmox', wi'tifi a xxiaximxxxxx in IVXav anct ne^airlv as 
xxxaxx 3 ^ in J «no- Xf, oxx tXjo otliox* Ixaxxcl, tixo wind is 
woalc ojr de-viatos xnixcsix fr-oxn oast, tlio l>oT-g:s oitHov 
aro Ixold xxj> xxoar- tlxoir t>irtiiplaoo ox' olso tixov watKlot* 
ixor’tlxw'ards to JVXolvillo XiaTy?^, w1aot*o. tiio-y xna^ drift 
alxoxit fox- yoars Ixofox-o tlxoy i>roal5: xijx or aro cjax*rix-<l 
OATor in to tlxo soxitlx-^oirij^ IVXidillo Xoo. 

A favoixral^lo snxxxxxxor gradioxxt ixx tl>o X'>isko 
rogjion is tlxns nooosstxry for a riolx l>orj^ soasoxx in 
tho following sj>riix.g, l>iit it is not suffxoioixt X>y xt- 
solf* 'XTlio Ixcsrgs aro ofiC X^alxrador during tlio >r\^intor 
xnontlxs, wlxon tlxo xrxoaxx w'ind is ]|xarallol tc>^ tlio 
<5oast ixx a soxxtli and oast, clirootioxx. Tf tlioro is axx 
on~sHoro oonxjxonont ixx tiio wiixd tXio l>ox‘gs may 


strand or l>o lx old uj> ixx tlxo jxack aloixg tlxo coa.st, 
so tliat tlxoy roaolx tlxo traffic lanos lato or 'V'€>ry 
jxrolxatxly not at all. Axx off-slxoro conxj|>oixont, 
on tlxo otlior liaxxd, koops tlxoxxi ixx tlxo strong tlx of 
tlxo oxxrront, and a. riolx ico season follows. '3^1* o 
T?vrind aflfoots tlao fiold ioo on tlxo X^alxrador ooast in 
tlxo saxno -w^ay, X>ut oarlior tlx an tlxo Ixorgs, and 
IVioofeiing nointod oxxt tlxat it slxoxild l>o jxossilxlo 
to mafe:o loxrocxasts ooncoming tlxo Ixorgs from tlxo 
amoxxnt and rixovomonts of tlio jxac-tlc oarlior in tlxo 
yoar. 

Tlxo offxoors of tlxo XT.S. Ooast Ouard eixgagod on 
tlxo Xxitornational Too T^atrol 'wTiicli was institutod 
aftor tlio loss of tlxo d'i.t^x.rhic ixx 1012, Ixavo rooontly 
rojxoatod ][>Te>o]sTng*s “vrorls: w it lx tlxo assistanoo of 
tlxo IMotoorological -OiOffoo and tlxo XJ.H. W'oatlior 
IBxxroaxx, xna'kLixig xxso of a xnxielx largor ixximlxor of 
olxsorvations. A jproliminary rojxoxrt slxows tlxat 
. tlxoy attaolx xno^o imi>o^axioo to tlxo wintor Ixaro- 
ax]|otrio gradiont on tlbio oo^st of X^alxx^dor tliafx to 
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tlxo sxxxnmor gradioixt in tlxo ITxslco rogion. Tlioy 
consider tlxalf tlxo soa ioo oxx tlxo X-alxrador ooast 
acts as a fonder wlxioH Icoojxs tlxo Ixorgs from groxxxid- 
ing axxd gives rise a riclx ioo yoar ; Ixorgs and soa 
ioo ilxeroforo vary in tlxo samo way, Ixxxt xxot for 
tlio rexxsons givexx l>y Mocfeixxg. Motlxods of fore- 
casting tlxo xxixxotxnt x>f Ixorg ice dojxoxxding xxpon 
tile nso of an ocjxiatioxx ixxto w"lijolx_ tlxo gradioxxt 
oiitei's, itxxd also u^ioxx i'e|-iorts of field ico, Ixavo Ixooix 
devised and are lieirig tested. _ ^-r 

JL«ient.-Oomixiandex' ,KI. W . fcinxitlx, of tlxo XT.fc», 
Ooast Ouard, Ixxxs Ixeeix ocoanograplxer of tlio 
Ixitx-rnatxonal Ice l^fcxtrol for xxxaixy years, aixd Ixas 
w'ox'lced out reoe*^xxtly, on tlie lin|BJi^ laid dowxx l>y 
\r . lijerlcixes, Tf ella-nd-ldanscn, Wnd t^andstronx, a 
r<*^tnaT'li:alxle svstonx of forecasting tlu' di'ift of tlxo 
liexgs on tlxc' Tail of tlie TTanks. Tlxo s^lixiity of 
tlio w'atei* saxxx^ilos collected xxt a nnxxxlxer^ of ixosi- 
tioixs axid do ^xtlis doAVJX to ToO xixetx'es is deter- 
ixxiixed on lioard Ixv^ an electrical nxetlxod, and froxxx 
til esc anti tlxe temperatxxres aro 
<‘svlt';nlatod tlxo density and tlie 
Ixeiglit. of iTxe sxxrfa-co oV tlxe? -water 
aliox-t^ iHe layer, xxssxixxied t-o lie at 
x*est , at w'liicli tlxe px-essuie of T/>t> 
tleci liars occurs axxd w'lxicli is at 
XX. dejitlx of xiexxrly ToO nie*tre^s. 
Tliese? lieiglxts are* jxlottetl on a 
clxart. anti tlxe re*sultiixg coxxtonr 
lines arc» dra'^’^’^xx foi* iixtorvxxls 
xxxeasurotd in nxi lliinetrc^s : tliey 

corrt'sjiond to tlxe isolxars of a. 
w exttlxer tiliaxt;, and for all x^iraet iexxl 
jxnrx>ost?s xxre tlxe strc-ani lines 
w’lxie.lx tlxo liex^gs follow'. Til is 

nxe^tlitid is still uxxder test-. 

Tlxe w'orlt of tli€> Ice X'^afrol is 
eonfiixed to tlie w'ater soutlx of 
JS*x‘»w'f ouxidland , l>ut xxow’ tliat tlie 
ice season on tlie traffxe lanes is 
over for tlic? iiresexit year, I^ieut.- 
C'^oxxxnixxndor tSniitlx is at sxra in 
coinnxaixd of tlie Tlfrxr/o/? (T'ig. 1), 
ixxalcixxg ot?eanogray>ixxcal oliserva- 
tions axxd souxxdiixgs ixx tlxe regiorx 
lietw'eeii Oreenlaxxd and ^xxxerica soutlx of T>avis 
trait, axid w'orJcing ixx close co-o^ieration w^itlx a 
Jlaixisli exsLjxeditiexx in Gc»cfth<Z€xix, TTis slxix^'^ coast- 
guard piatrol vessel, is feet ixx lexxgtii, lias twin 

screws witlx T_>iesel engines, and a radixxs of actioxx 
t>f 3000 xnilcs at TO Icxxots. SSlxe is w^ell ecf^uipned 
for oceanograjxlxical 'worlc, and carries an ocno- 
soxxnding xnaeliine, tlxo fatlxoxneter, -w'lxielx allow'S 
soundings to lie xxxa^de at slxort intervals w'itlxoixt 
stoipx>ing tlxe slxiji, axxd also -witlx wijro somxdixxg 
gear for coxxtrols and for collecting samples of 
tlxe Ixottoin. f^lxe w'ili Ixe at sea for txvo nxoxxtlis, 
tlixx'ing -wliiolx it is Ixoped to cover -4:000 miles on 
2 ::igzag courses. I-»iexxt--Oommaxxcler Smitlx Ixas a 
nearly oleax* field for fctis woric and sHonld l>e alxie 
to make large oontrilxxxtions to oceazxograplxy . Xn 

particular, lie alxoixld l>e al>le to olxtain dynaraxoaX 
sectioixs across tlxe wlxole area, from w'lxiclx it slxotald. , 
Ixe possllxle to deduce tlxe onrrents, and esjpecially' 
tlxe. strengtH of tlxe nxxdercnrrcmt in X>avis Strait. 
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Otlito®* xTxtf&r&^t^ixi^ <>o tiHie w«txi:xiL 

■wa.ti©!' wliioli 3xi©©ti® 'fcla.o ool<i oximr^iat meta*ir Ood't>JbL&a^l>, 
-til© i^asoxa. wHy t>l3i© w©»i> coa^©t> is so f«tvour©cl 
©lii3Dta.'fci©CfcUy in. conaLi>»r‘ison , tiH© Xw>arl3rei^oir 

si<i©, £kncl -fclx© €3jrift> of iJbt© 'Ibet'^s in t>li.© X>is]s:o 
jTOgion- ^ins.lly, t.li©i:^ is t>l:x© wlaol© sxjil>j©©t/ of 


i>li.© <i©j>tili em^ ^©olo^os.1 Jais-tory of t>}a© 

Tlx© x*©sxiif>s 'wHl l>© £tw:s>i't©ci Avitlx ls:©©i.> in'tofosti, 
^rix© Jidr^stT^icf'n, is ©qLniy>j>©<i w'itil:! a, sJxoirfc-'Wfitv© •w'ixr©- 
l©ss ^oxxt^fii:#^ cuxci. it> is 1 ilOj>©< 3L “fco l 5 :©©i> n]p oom- 
mnnio&'bion 'vw'iL'fclx. l3L©a*<3l<^ixjEn:*t>©ars ■fclix'o^glx t>lx© fe.©lj> 
of ebmsbfonr's. 
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'I’jHLiG x'ojaoj^'fc of ir-H© Ooxaracil of -fcii© I3;x*ifisla JVssooi«.t.£ota 
dfoiT 102 T~iiS Tofor's l-o tia© moot-ixaig: t,o i>© iaolci ixa S^oxa-t-iiL 
^Afjrioa. ia©3ct: yoa-x*. 3VIr‘. O- «7 - T^- Tf oxv^ax't.la, »©C5X'©t.€M*y 

of ■fclao jA-Kwooia-tioo , lx<x« foooot-ly vis^itjOcl t^ooflx Afirios. 
4 Bi.rx<.i ©<>xaf<;-J*x*©<-i vvilJi -lla© a.ULt 1 xoj*i t>i ©« 11 »©t“©, vrit>la -t-la© 

1-oH.olt- ata© fo31o'v\’'ixa#2: | >t*ON-isioiaa.l a.nr*vra^OTYXorfct.s 

iax«.<l© : O^va^it: Toxa'ist, Oxily 22 — -Ixily 2B— 20- 

lofrxxipfixra,! x»io©t ixxjBC, .fxxly 22 , «xt. xvlxiolit it is jaroyaos^tl 
-tlxat tJ->© |>i‘©sicl«’>tit. of tlx© fcioixti^ Afi*ioa.i:a A.ss<>oi«.t ion 
slxctiil^L «.<ltiT*oss tixo iriootin^ fii'st, xxocl tJi«Lt t-Ho now’ 
j>x*©witi©t»t of tlio f5*-itisJa Assofia-t ioxa, Hii* Tliomas 
fiollxxxxcJ, slioiilti tii©»i l3© ixastttlloc.l , anci I'Ojxly. Sootiorxal 
xrioot xnoi'iixnf^s only, J xxly 23 — 2<'>. Ill vonixxi;? dis- 

<-oni"s©, jatiTali© It'cst xii*os, ©xcx'n fsions, otci- Oall at 

JC iiril »<’‘.?*l©y , diJl.v 20-30. ,ioixA>J isriiisni Txto, J nly 30 — 31 — 
-Axi#> 2 ;- ‘4. X*j*oKi<lf^ixt ixxl .Aclcli'oss, ,Jxxlx' 3 1- taootiexnal 

xiixM»tii ijEJfs, xnox'xxiix^s <*nlx', Jnly 31 vVxi^nst 3, an<i otliox* 

*jx'i‘xxixjx©xxi©nts as xilaox'©. T^Fti-nronc a ? 5<*'C‘tioixal traixs- 

aotioxxs, ©tcj-, xis 4X{>7>x** >|>T'iat © in ox>xxnc*5ci<>n xx^itlx tH© 
<‘o-ojM*ir’at iixy i x*<*r4 tin ixin^ to 7- uA^ftor 

tlit-f xj >©ot iTxj.cw- *»xtoxx«l©<l Ixaxts t In'oti^acii tii© l^ixioix, to 
Vic*! oj’itx X^'a-lls, Ixi-x l**sia , r^onvc*nv<» IVf txrc^xios, oto., as 
t<-» w 111 oil xnoix ilxoxs xv'ill l>o affoi'cicx t ojajaor*t\a»xity to 
inclioat© tlix-ir jart'f <*x*©f i,c*o. 

T'T' is 7 ax*<.»]| >oMt»<l tliat ixx «.‘«_nxsixl<'i’at ioii oF a ^I'txnt lay tlxo 
JSoxitlx .A.fi'ioxxTx jV.sssooixxt iorx to tlao Ilr-itislx -A.«sooiatiorx 
oF a «xmt not 1 inj^ 1>.'34>0 atxcl jrooVcoixod at dE 1 J>© 3 r 

fioa]^ of fix* n LXTxi I >of of jjoi'sciixm iix-v'ol vod, tlio llx-itislx 
-A.'-..^40<*ixxtion sluanld xxrlmit t-€> nx«^txxlz>c^x*Mlii 7 X xxionxl>ox*s of 
tlio ^oixtli -^Vfj*ioa*x .ifVssooiatioxx ixx jjjoo<l stamling; doxvrx 
1 o *1 ntxo 1020 , oxititlixif^ tlioxxx to xatto-xacl tlx© xxi<'*©tix-x|pC 
xxntl T*o©t'ix'<> llio» x* 0 ‘j>oi’t' if dosirod. l-*'r‘oxrx 300 to *100 
a n©XT»l>x'i*s ax*© o.XLjjoot t»d timiox' tlxis ©xi-txii^ory , and tlx© 
ax'x'anprojxix'ix t x*t?s©,nal>l©s tlxat xxxa<l© ixx lOOS- A.n 
ofFox* laxxs l>t'©ja x’oooix'od fj’onx tlxo Xtixoclos tx*xxst©©s, 
4 X.xx <3 laas 1 »«=»oia tally aooojatod lay tiao CJoxxxaoil, to 

nixxlc© a jicx'ant of i; 2 t >0 loxx'aa’tJs any fxxrtla©!* axxlXaori- 
tatix’© in'V’"©Kti|Ka.ti<an xtt tlio x*vxixa» at Ci^roal. 55ixaa'lxal>'wo 
xttxcloTrtalcoix ixx ooxan©>£:i<*xa w*itla tlxo Soxxtla jA.fx*ioaxa 
xriootixai^- A |a:©n*'a*oax» inx'^itatioxx lias l>©©xx xroooivod 
fi'ona J.*’^\.ssooiatioxa fr*xxn^*ais© jaoxxi* l’.A.van©©na©xat dos 
»Soi©iio©K, and froxn tfcix'^ C^ity of 1 ..© ffaxTro, fox* xn©ml>©x^ 
xmalalx^ to talc© jaxxx*t ixx t lao Hoxxtlx A.fi*ioan xxa©©tixag: to 
xtttond tliat of tlit*' l:^‘'r'©nolx jA^ssooiation in X-.o fiax,"!'©, 
as was don© in lOl-A- 


Txxxc l^lx-itisla Aesooiatioxa, lilco tlio ^r©at major-ity of 
soiontiiio sooiotios, lias laoon xxxaalal© to xrocovox* incom© 
1 aac jarovionsly iroxnit t©d xx^aon xxaooxn© fx^oxxx inv©st©d 
fixnds- Tlx© oas©s x'ogfax-dod lay tlx© Tnland I?t©v©nvi© 
axxtlaoxriti©s as t©«t oas©s xx.x>on tlx© lialaility of sooiotios 
to taxatioxa. <C3-©ol odists* A-ssooiation ^ IMitilaixd Ootm- 
tios Institxxtioxx of lB3ngEin©©x*» > Ixav© l>©©xx d©oid©dL 
against tlae sooi©ti©s l>y tit© l^p>©cji«d OorrxxxaiesioxaaxMist 
and in tJhi© Ootix*t of JTnstxo©, 'X'lx© Ootxnoi^^ 
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ixafoT*xn©d tlaat a^jjioals a^^ainst tla©w«» d©<?isions ixxxx-© 
l>©©xx lodg:©d- A-xx ai-t.iolt’i 117 x 0 x 1 this «txt>j©ot a- 7 > 7 a©ar©d 
XXX tlao issxx© of ^JATajais of jAxx|jc. 2f>- 'i'ia© ti-©*xstxx'©x- of 
tlac^ Associatioxa 7 xoints out iia liis x't^ 7 >ox’t tlxat hy tlxos© 
d©cisioxxs tla© >Vssoc?iat i< ixa is cl©|>T'iv©d of oxat**nftlx of tlat> 
ixaooTxa© d©*-ia-'©d fx’oxrx inx='©st©d fvxxads- 

arxcl X*ixolc''s <Xl©n, a ©laax'iaaiiajj; r©iG^ion of 
nxoxxntaixa axatl sti'©txxix at th© lat^ad of I-.oc'la X^yia© ixx 
jAx*^yH, laas l>©x>n j^i-v-t^ia lay ^ix*. TXtxj'x-y Cioox-g© Yonxxgr©x' 
of fJoxamor*© to tli© X'’or©st*'y C ^oxaaxxxission aotin^ on 
laolaalf of th© nation, xas x^oo-oi-clnd ixx oxxx' issxx© of dxxly 21 
(fx- 10S>- It is a laaxxdsoxn© and ajaTaroTa^dat© i^ift, fox* 
th© foxrmojr* hax*© vall©y l&ad l.>©©n tr*ansfox*xn©<l ixx to a 
foi*©st©r'*s 7 r>ax*adis© %'v'li©x*o nativ© xxnd fox’oijE^xx tx*©©s ^arx*o-w 
in larx-oat vax“i©ty and 1 ixacxxx’iarac©, l->y © foi*xxa©x* «a-wxxox*, 
•Janaos X>xxxaoaxi of JBonxnox-©- ilVfx*- '^^oxmg;©*’ laxxilt xx 7 ><»xa 
his i>x*©d<’»o©ssox'**s foxxndation. 'W'itlx tla© x*©suilt tlxat 
Ii©nnaox*© sooxixs d ©st ixa©d to la© tia© c?lax©f tx*a ixaixaj^, ©xc- 
7 x©x*iixa©ntxal, axxd d©xnc>xastxration ar«©a fox* ^tat© fox?©stx*y 
in tsicotlxxnd. Its i najaortanox't is ©nlaancod laaoaxxs© it 
laox*<l©x*s on 7 ar‘ 07 aor’ti©s alx 7 ©ady in th© hands of tlx© 
JK'ox'ostx'y Oonaxnission- *I''h© Oixxxamission has dooidod 

to hold XX fox’xxaal csm’oxaaon^” at I5©nxnoxr© oxx a ixnost 
a 7 > 7 ar*o 7 airixAtt'^ onoasioxx- Oxa Satxxrday, 3 © 7 >t- 3, th© 

'Hotaxxical S©©txoxx of tli© l^x*itish jAssooiation will xxrxalc© 
a syaooxal ©acoxix'sion to t h© 7 ax* 07 a©rty, xxnd in th© x^i?©s©rxo© 
of T*©fax*os©nt ativo l>ot ©.laists of this and oth©x' laxads^ 
tlx© Iti^iat Hon. Mix* Hoi'hor’t IVIxa-ac-woll will dodioat© a 
xaaoxxxox'ixxl to tlx© lat© Six* Isxxac-; 13ayl©y Haifoxxx*- ixx 
x*©< 5 o;tJrnition of Ixis lifoloxxjjT s©x‘x*ixxx?> to ax*laoxri©xiltx»x*xa- 
I*xx©lc*s Olon, «x xnoixntaira 42 ^ 01 *^^© fxxll of la©axxty ixx itsolfv 
aflor-ds laxa^^ixifii-ioxat |^lixxx 7 >s©s of tlx© ■wond©x*fxxl so©xaoi*y 
of th© distx*iot, axxd t.h«?> fixxost wi©xv 7 aoi»at is xxow ©aja|pf©d 
lay th© Xlayloy 15alfoxxx* JVIonaox-ial Host Hvxt, a olxat-m- 
in^ly faxitasti© sti'xiotvxr© d©sif 5 xx©d lay Six* Hoh©x*t 
l.-oxrxxnx'x'- 1 ?li© hxxt is laxxilt of w'ood, ©vory var-ioty of 
tixxalaoxr laprown on l^©xxxarxox*o laeing^ i*©jpr’©»©nt©d in tlx© 
laanollixfxjpr, tlx© x*oof -slxin^l©s, XrV©ath©xr-l>oax*ds, and tlx© 
lilc©- TTwo dodioatoxTy ^axxnols axr© jalaood -within, ora© 
to I3ayl©y Halfoxxx* and tlx© oth©r* to coxnxn©nxoxrat© 
»Tana©s l.^ixxxoaxx’s latvi-tioiiaation in tlx© affoi*ostation of 
th© ax*©a- A. small l>x*o©hxxi*©, oontaixxini^ photoi^i'afalxs 
of tho ni©mor*i«xl Ixxxt and of char’aot©x*istic -views in 
th© Grl©n, Ixas l>©©ix iax*© 7 >ax*©d lay th© ooxxxxxxitt©© ixx 
ohai*j 2 C© of th© ax*x*axa^©»n©xxts- 

Tmtc x*©sxxlts of tho ©acoavations -whioh Xhfof- Cloxrclon, 
Ohild© lx€W3 la©on oax'x*yin^ oxxt this sxxxxxzxxexr ixx tlx© 
Orhnoys hav© xxo-w l>©©xx xxxad© Icnowtx/^o th© i;»xxl>lxc5 hy, 
his l©tt©x:* in tlx© of 55©jat . 3. 'Xh© vOtx whxoh hu^ . . 

has l>©©xx at woi-lc orx th© soxxtlxiB^I*)C^^h<^^i^ of "th© "Bay of . > 

Bhail, jpaxrish of Sandw'iolc, Chfe^ny,. is hs; "tha*xy ways 
x*©xTxajrlcal>l©. It is a villas© oonsist^^^ hf ^ ©oxxg©3ri©st"of ' ? 
oharnh^ro'hir ,hots.;$:Kf dx[-y s<lti.«ur©» 

with ©a^lx oonflMKSs© ot .aaaiBtaftcwxjcy: £»ixaj noting slightly 
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l>o vomci 't'ln.sKtv if lueud orkoe YxiikxfL 

jr<>of*«s- Til.© -wa,!!© a*ir© ©acti»*^r*i©ly' -w©!! ■f>r©»or*v©<3., ari.cl 
nicli©« ancl sliolvos ax*© in.t^aot>. TH© Iixxt>© ©i>©xi©ci on. t:.o 
Est>r©©t>» 'wiiicli, oturionsly ©novL^li^ avox*© i^oofoci ovor AVitvli. 
s-fcoiiL© slal>s, Tlios© roof© liad l>©©xi. 'ti.©©<3. ©ifclior* a© 

ca*xii>in.^-j>lao©s or Icitoli©!!. X3nicicl©xi.©, for -felioy -wor© 
cov©r©<i AAritrli Icifoli©!!. r©fn»©- Tli© ©icoavafor© Ixad fo 
oofc -fcliroTJLgcli. som© fiv© f©©-t> of Icit^oli©!!. r©fos© li©for© t.fi©y 
roaoliod fix© sforx.© slal>©. Tlx© inforior of t>lxo Ixxxfs 
©IxoA^rod lx©art>lx» af «©v©ral Ic-sy©!©, frao©© of la-fc©r oooxxjia- 
fiorx for 'wt'^lxiolx ©vi<3©nc© of clat>© Ava© afforcl©<l. fix© 

r©xxxaixx© of fix© rod door. AVlxorx fix© original floor AAra© 
r©aolx©d, it stxoA?v'©ci ©i^rx© of Ixasfy ©vaoxxafiorx axx<i a 
sfaf© of ixxci©©ox*il>al>l© fxlfli- 

X^ao»'- Omxx-ois foxxrxdL fliaf x*olic© Av©r© rolafi Aroly' XiloTxf i- 
fvxl and, t>eirx^ for'fli© rxxo©f jxax-f of ©fcorx©, in an ©x:o©ll©xxf 
»faf© of j>i“c?©©rA^af ion. T©n» of ©ton© jioinfod fo fix© 
fact flxaf dojcnostic animals, jrxrolxal>l 3 r jxi^s, AAr«^r© i«L©i>f 
flx©r©* Tavo finds of o ixf st axxdixx^ irnixox'f anc© AV'or© 
XTHLad©- Ono AA^as flxaf of fxA’^o »lc©l©foxAs in a ©ton© r©- 
c©jptacl©, of AA^lxiclx flxo slalxs AV"©r© IxiiiJf ixxfo fH<’» w’-all in 
«xiclx a AV’av" as fo fox'xn axx inft^i^ral jiart of tlx© sf rxxcfxxr©. 
Tixc^y' nxav- av©!!, as is sxxj^^csfcd* 1>C5 fix© A^csf i|x©fts ©f a 
foxmdation sacrific©. Secondly’", on on© of fix© slat>s 
Avor© x'O^^nlax* nxarlcs Avliicslx IE*x*of- Otxild© flxiixlcs xxx*x.>^ 
x»©jxi‘©s©nf a scrijif- Tlxo cxilfiix-c^ is noolxfhxic? in dxax*- 
axsfor ; Ixxxf fix© ooc\irr©nc© of a scri|->f svip: 3 g©st:.s a laf© 
daf©. Tfc may lx© xx sxxr v^iAral , Avlxidx aa’oxxIcI not, l>© irxi - 
jxossitxl© in sxxdx a r©mot© district;, xxof AA^'if list arxdixxi 5 fix© 
© 3 cisf©noo of a iir©-^Tl«:iix^“iron-xxsiix|;? s©f tlermcnf n©ax* l>y- 

JVait>X3src+aED»«:isisj-’r« fox* fix© iiro^raxnnxo of fix© I Id or© 

OonjBrf€>«s> f© l>© lx©ld in London on iSojxf. 1 O — 2fiS ixx 
conxx©3cion Aviflx fh.© jxilxilo© yoar of flxo jtTollclor© 
Hociofy, ax*o noAV a|ijp**oa<’!li.inpc oorrx|'>l©f ioxx. Tlx© 

Oongfross Avill ojion at fix© rooxns of fix© Society of 
Anficjxxarios at 4 ^ r.ivx, on Wedixesday, Sciifxf. IB, av1x©xx 
a x*ocxxj;xfion of fox'©i^Tx d©l©^af©s and rxx©nxt>©rs Avill l>© 
lx©ld. Xn flitx x’sA^oxxin^, liy Icind irxAdf afcion of l>r. 
XrXonry S. 'W'dlcoxrxfx, a corxA/'<*rsaziox>© av'HI t>© lx©ld at 
fix© VV"©llcoxn© XXisforical IVtodioal IVI vxs©xxxxx . Tlxnx'sday 
AArill 1>© falcon xx|:> Ixy I3ax>©x's, fix© jxrosidoxxf ixxl a<ldr©ss 
xxf lO a.m;. Ixoixxp^ folIovA'od l>y csonxmixrx ioafioxxs l>y 
X^rof. Say CO on XCg-y^xfian folldor©, IL>r- O. X-^olxoinx, 
Trof. Sfairr oxx T*ilif>ino follclox*©, axxd oflx©x*s- In fix© 
©A;^©ning: a l©cfur©, illnsfrxxfod Ixy a oixx©xnafvO{ 2 rraj>lx film, 
on fix© follc-daxxccs axx<l <*©r©nxoxxi©s of oasfcrrx Xilnroji©, 
aaXII l>© ^iAr©n l>y Trof- Tosjiisic? of 3Xi*no in fix© l©ct»xx*o 
flxoafi*© of fix© Iznjxorial Insfituf©. X'li© j3aj>©x*s on 
It'riday inolx.xd© Trof- XXos© on xxixxrrxmors’ jilays in 
Affioa, Trof. JEt, IVX- X>aAvlcins on tlx© st.u<ly of folldor© 
in Tnod©rn Orcxoc©, Mrs, Haslxxdc on fix© ^^arrxos of fix© 
Tories, and X?rof, Sclxiiffo oxx Ixxxll - Avox'wlxijx xxxnon^ 
fix© XCimXxri- On Safxxrday ©>ccxirsions w'ill l»o nxad© 
fo Oaeford and Oamlxrid^©- Tlx© j>ajx©x*s oxx HVToxxxlay 
coA*©r Odfic folldor©, and on Txx©sday X>r, XCrnost J on©s 
doals Aviflx ;f>syclio- analysis and folldor©, and Trof, 
3E311iot Srrxiflx Avifli a sm-viAral ixx IXritislx folldor© from 
fix© K.i^ ^©da. Tlx© m©xn1:>©i*slii jx fc© for flxo <Jonf 2 ^r©ss 
is 10^9^. €^d. T’xxll ]parficxxlars nxay !>© olxfaiixod from 

IVIr, -A^llaix Ooxrrxrn©, Hon- See. X«'olldor© Ooxx^ross, 
c/o fix© Hoyal -A.nflxroi>oloja:ioxxl Insfiftxf©, S2 X.'J^fxjxor 
JBodford Tlac©, London., 'W'j-C'- 1 ^ 
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inf©x*©sfln:|^ X^ro^ramm© of ©xcoaArafion in Xrac| is 
annoxxno©d for f>lx© oomin^ axxfxrmn. X^Tof only is fix© 
nximl>©r of ©xjpodifions increased fronx fxA?^© f o ei 4 glxf lynf 
also l>oftx ^France and Oerrmany resxxme flxeir xxre-W'ar 
aofiA^ifies, Oermany, indeed, Ixas already seni? w^orlcera 
fo Iraq AV'lxo Ixave receiA?"©d from, fixe CS-oArermnenf a 
six are of fixe finds mad© l>©for© fix© VSTar, Ixxif flxis year 
fAJVo parties AArill 1>© acfiA*'ely ©n^a^ed in ©xcaArafion s 
on© xxnder I>r, Jxxlixxs .Jordaxx AAdll di^ af XSreclx, noxrfclx of" 
XJr, and fix© l~>©nfsclxo Orient -O ©sells© Ixaff, AA'-lxiolx AAras 
Avorlcing af l^alxyloxx Ixofor© fix© 'Wax-, Avill noAV di^ af 
Of©six>lxon on flxt© Tig^ris, XTrxder fix© axxspioos of I,.© 
LoxxArr©, X*©r© Log^rain is resxnxxingf fix© X»'r©nclx ©atoaAra- 
fion of fc>xixxx©i“ian cxxltxxr© af Tel-lo. Taato -A.xn©rican 
©jjcpedif ions AAdll t>© at Avorlc r oxx© xinder Trof. 'Wafer- 
xxxan, of flxo XJ ixi A^-ersi f y of HVIicliigcan, will AA?^orlc af Tel- 
OxTTxar in Of©six>Lon, and fix© joint ©^epedifioxx of XXar — 
vxxrd LTxxiArorsif y and fix© Amcricaxx Scl»ool of Oriental 
XXosearolx, xxoav in its flxird year of ©xccavaf ion, af 
Tarlcalaxx, xxear X^irlcnlc. Tlx© ©xccavafions at XT r of fix© 
13rifisli IMxxsexxm and fix© X'T xxi A^©i~sif y of X?*©nTxsy lA^anixA, 
xxnd fix© Oxeford X'^'xxiArersifcy and I^^ield IVXxxseixm ©?coav*a- 
fions af XCislx, AA*ill, of com-s<», 1>© x*©stxxxA.©d as xisxxal, 

Txtb: xxs© of ©fixer and certain oflxer clxoxxxicaT 
vaxxoxxrs fox* fix© jxxxx'xxos© of six ox:*f©nixxgC fix© rosf period 
of jxlanfs Ixas Ixeen an imporfarxf factor of svic<-s©ss in 
fix© florist’s Ixnsiness, ©nalxlinp: Ixirxx fo moot flxrt d©- 
xxxxxnd for Hooxxxixxgc specinxorxs af Olxristxxxas. A. goocl 
many different cliexnicals lxav*xA Ixeexx fried ; c|xxif© 
recently fAA*o IxaAro fcxeexx foxxnd ©specially A^alxxalxle, 
part icxxlax*ly for irxdvxoxng: early jcr«*rxxxixxaf i<.>n of potato- 
fccxlxers. A. paper txy T*. 3S. X>enny, read xxf fix© arxxxxxal 
xxxoefingf of fix© Society of Olxexxxical Txxd\xsfx*y in !N'©aa»^ 
■"^orlc and pxxlxlislxod ixx fix© of flxo Society, 

descx-iXxes fix© xxs© of ©flxyleno x*IiIox*lxy<l rin, a clxx^xnioal 
Avlxiclx is noAV xxxa<l© ixx C|xxanfify e x-exxsoxxalxl© cost- ixx 
fix© XTnifed Sfxxfes and lias also recoxxfly Ixeconx© av^ail- 
al>l© in Oroaf 33i*ifain. Tlx© potafoes ai-e oiflxcM- exit axx<.l 
di|^>p©d ixxfo a AA''©alc solxxfion of fix© olxlorlxyd rin and 
Icepf in a clr>s©d oonf aiixer for f Avonfy-f onr Ixoxxrs Ixefor© 
plaxxtixx^ c>r, on fix© Jarjcfe scale, avIxoI© f nfcxcsrs ax*© ©xcpos©<l 
fo fix© A''xxj>oxn's in a snif at>le fcig:lxf rooxxx for f A?eenfy-foxxr 
fo forty -oigrlif Ixoxx rs. Tlies© ar© stored for a A>e©©lc, af 
AA*lxi<slx fixne sproxxfin#^ txe^ins, exxt, and planted - 

Txxt* 3 graixx in fixxxo intlixced t>y tlxo fr*©*xtm©nf AA^iflx 
clxlox-lxy drill Avas af least, on© monflx ; some A’‘ari©fi©s of 
pot.xxfo may X>© froafod as soon as lifted. Tlx© applica- 
fioxx of flxis in iixdxxstry nxay ©rxal>lc» fAvo crops of 
potatoes fo L© grroven in ono yi^ar in fix© sonflxem 
States of .Axrnei-ioa, arid faoilifafos fix© planfixxj^ of fixe 
potato crop in liermnila, Onixa, T'lorida, and ainxilar 
connfries, Avlxiclx is don© in fix© anf xxnxn, Avixon noxxmally 
if is diflxcnlf fo oLtain tnlxers flxaf will sproxxf, 3PVom 
fix© poLxxf of A^'icAV' of cost and safety f o Ajrorlcmexx apply— 
ix^l? if, ©as© of ax>plioafion axxd xxxxiformify of resnif, 
fix© us© of olxlorlxyd rin Ic^aves little fo Le desired. 
Tlx© ©xcpianafion of fix© pJxenoxxxenon is Ajvell IcnoAAm s 
as AA^€xs poixxfed out txy IP'armer and XValler in IBBS and 
X>y fix© .^rmsfroKxg^s in IBIO, many clxemioal sfinxxxlanta 
olxeclc fix© prof oplasxxxic oxxrrenfs in fixe plaxxf and cause 
certain Xxydrolyfic or downgprad© clxarxg^es, f HereliXy re- 
leasing; fix© proA^iously ixxsolulxlo intracellular ©na&^^mes 
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-w-il^Jbio^xtv r*oi:i.<i€»t*ir3i.gf t>He»rx3t i*^«fc<yfci"V^&. Ija. ooru3io<^X3toj:ii<3^ 
.^prowt^Ji l>«kgriT*.s, 

*T?JE3C*cxtJec fcjociiaas t>o £e v^triial:! ctotivifcy ian. t;>ae UrnLitrO<i 

l&'toutt&fs. a,fc jaar^iaoxit; t>o av-Itlo w'ill l^z'o.aicloekssi^ t>1rie firs-fc 

nows rttid io-visioii sor-vioo. "W"o H.OJa.r -froiin Soionoo 
f^oyvioo, AVcfc»l-iirxf?l/on, j'auclio'V'irtioix la«u« o.i'r'ivodl, 

«».rLC^ a. list is givojn of x-ta-d io vi wion st-ntioaxs, wit:.lii 

1 >o< 3 lrxxxioa,l ilotrCtils of tirio «^»Txiissior» , IF'or* o>c«/Trij>lc-, 3>C.IC^ 
'VV'a.slxira^^^'Lon., w^iJl sood oot “ i*a.clioriiovio« “* orx lVr<:>nclM.y, 
'Wodriosclfiy . *x.nd ■F*a'i<la-y tjotr-w'c^^rx H «a.n€i i> yx.m.* Tiitxsfor'xx 
«t; 4 atncloi.x*<l t-ixTuo. 'IL’Jrjo f I’ocjxxoxioy of T'ja.<iio -wa-vos 

yv-ill Ho €>4S2<> Icilooyolos i ix-ofros ) . X^orty -oijarHt. 

linos of 0 . 1*0 risocl t.o y>T-o«liicrt'> t/lio f>i 0 X 1.1 r-os, oocl 

'fcHoi'o ax-o fifXooii yxiotoxc^s poi* wt^^cToxxct. Tlio 0 €^»txoi*o 1 
IGlooXxio < V>iTij30.ixy of £S«:rXiorxo<*Xotiy , WO'V", soncls ovit- 
Xwrorxt.y y'>iotm*os |3or* soooncl, Xlio f xocyoorioy of Xfxo 
xtxrlio w'ov'os Hoin^ VS^O Ic.cr. (3HO xtioXxos), VoiX Xlioxo 0 x 0 
only i2-4- linos y>oi* fxioXnxo. rt’lxis Oomyxony Hxoodo-osXs 
fxoxn 1.34> Xo 12 yi.rn.* I^ostorn Ximo, on Tnoscloy, 
’‘J'Hiti'srloy , on<l X<''ricloy. On Tnoscloy olso if Hrood- 
oast s fxom J 1.30 1-o 12? initlnigrHX, ond on S^nndoy from 
Xi.y.Xn Vc* 10.30 |>.jn. On iSnnday and l^xiday if- also 
Montls xnxf 13000 l-c.c^. (21*0€> mofix^s) wavos at flio 

saino finxo tts llio VSIO l<.o. v^.-avos, an<l on '!I7Hnxsday 
an<l ''i’nt'stla.y at- OSHO Ic.o. 'X'lio W'owfin^Iionso Oo.’s 
fc4fafit>n at I *i t f X*a--, and so'V'c^'ral ofliox stations, 
ai'c** soivdinya: r>nt ii'x«-»pcnlai* l>i*oad«j:jns>ts f<.>f* c>>cf>t»i*i»nontal 
j>xii*|>x>s«^s, To sxij^^ost tliat tlxo xadiovision j>i<?tni*os 
axo *niytlxin|a; so as soxxnd xa<lio lixoa-doa-stiny^ 

w*xs in Jf>21.. is sc;axcf»’»ly faix to tlio many alilo <^npfinooxs 
on^aia^od <jix tlxe^ j3xol>lom xxnd tlisoonnts tiio a<lvanoos 
tlioy will tlc>nl>t.l«%ss nia-lcc* in tlio fxitnxts. TJio jiictnxos 
axo still v*ory oxtido, and no donl>t many tlillionlties 
liavo still to Ho ovot*<*omo iK’ifoxo a-ny xatlio’vision 
sox-v^ic^.^ <*an Oo oonsidt'xod satisfa-otoi'y , Hnt x^voxy 
ontsoixxa^>:oni4>ixt sHonKl l>o | 2 ci von to tliosc’' wHo axo 
d«’ vis* J» »^jr ox*on slijjjHt in* y>xo“V*oinon ts of oacislin^ ayxyxa- 
x*at-iis cki* motliods. 

TiJ xc ninotx^iiixtli xxxc^titiixj^ of tlxo CJrOx*man I^ocrioty of 
JSTatnxjxlists axjd X*Hysi<j»ians, xx ooxxntoxyxax’t <»f t Ho 
Xlx'itisH Assoxiiatixxn, is to Ho liolxl in XlaxriHxix^^ x>n 
fc>oy>t. ,li>— 22. Tlio ixiv’^itation y ixo^n'^fcxxxmx'* xiow' txv'ailaHlo 
xxxay Hxi> oHtxxinod fxoxrx tHo soox'otxxxixis, XXarnHxxx^ 13, 
Onix^oxsitii-ts-CTolxa-ndo ; titjHc-^ts oost 2f> ox loss ; 

l>oi<lxooxxxs 3*f»0 X<-^^ . ox- xxiox-x'. M.''Hc'> xnoxo im|>oxta.nt 
a<ldxossx*s axo tinned fox O .A.. 1 VX. or 3 x*.ivx., ovonini^ 
lioiixs Hoin^^ rosox'v^od fox fostivitios. J..ootnx'os Ixo^arin. 
witlx f^onatox X''. Xi. VV^ittHox^fft on xvoxld oeonoxnios 
and national food sxiy>y>Iy, followx^d Hy l^xof. W'aldon 
<xri tlio iinyxox'tanoo <.>f \'\^dHlox’s syntHosis of xxxoa. 
Tl»o modioal |i^xoxxyx is to doal xvitli tHo orxsot and 
tJ isay>|>x»axaxxoo of oyiidornios axx<i tHo irxflxxoxxoo of 
}>.sycrHio faot'Oxs oxx tHo synxjpatliotic? noxvoxis systoxxx. 
^ ^'xiosday, Soyxt. 18, t-Ho loctxixc^s axx> on tlxo Hlood- 
j 2 rroix|-> y>x*oHloxxx, yxHotoolxx^xnisl/X'y of iron c*axHonyl 
<*<3myxoxnxds, oonmHattiixy; oattlo y>la|^xos, jNTaoyzroli’s 
Txiioollax t.Hoot*y, and tHo imyioxtxxxxoo of isostasy in 
tfio sHajxiniaf of tHo oaxtH’s sxirfaoo. On Wodnosday, 

Hoyjt. IQ, jB^onoxal lootxixos axo ooixt-ixxxxod- soiontilio 

ro.sixltw of tHo voyajco of tHo JW"ei«eox, sHoxt-wavo 
t€?lo|^xapHy, oHomistxy of Hoxmonoa axxd tHo fomalo 
sc’-xixal Hoxmono. X*op-ulax oVonin^ lootnxos will doal 
witH tHo nltxaxnicnrotBoopy of tHo moloonlo Hy tHo 
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nso of X<,dxit^oxx xays, tlio w^oxld * and €3(n%*xxonxnont, 
Hoaltlx an<l Honsolc<*oy*ing:, ooloxxx and «<?ont of fiowoxa, 
oonrxnxxinitios of mon and Hoos. Tlio dotailod pxo- 
^xammos of tHixty-fivo sootioxxs axo oxoss x^ofoxonood 
witli inxritatioxxs and oTxtanya;lod vxxtli tlxo mootixxg^s of 
aHoxxt a« many soy>axat«3 Hnt alliod sooH^tios. Tlxoxo will 
Ho oinoma mHc*w's, axx oxcViiHition, acooloj^ioal yjcai*dons, 
and an ixistitxxto fox txoyiioal disoasos to visit- THo 
xnootixx^ <3nds W'itli a visit to JECioi <nxillc r*osoax'C*H 
institxxto and xnoclol daix*yl, an<’l altoxnativ'o oxccnxsions 
to t ?xx3cliavoxx , HTolipfolazxd , Wostoxland, WyH, Ifloxlcnm, 
N"<^>x<ie^noy, l-,iil>ool<, fc>oHw'ox‘in, Hi ixji*:?HiiX*^, X>oxxrnaxH, 
J?^ox*w'txy, and £5 xvo<1oxj. 

Sixa donisr j-ttjssxcnn fiixi.sliod a voxy s4-x*omxoixs tonx 
I in A.xxstxalia at- tlxo ond of 3 \ily an<l tlxon sailod fox 
I*^ow ^oaland. 'His lootixx'os in tHo oayxxtal oitios 
axoixsod oonsidc'^i-xxHlo irxtoxost amoxx^st xxysfxionltnxists. 
In t-lio intox'vals Ho txavollod Hy txain, aoxoplano, and 
Txxotox* ovoi* loxigc distaxxoos, axxd w'^as onaHlotl tHxon^H 
tHo oo-opoxatioxx of xnxi vox*sitios., fcJtato dopax'txnon ts of 
a^xionltxam.^, and tlio CVxxxnoil fox* S^oiontifxc and Ixxdnstxial 
HosoaxoH to nxalco a closo slix<Jy of nxaxiy foatnxos of 
-A.nstxalian ay 5 xionltvn*o. C?lxiof attontioxx xvas givoxx to 
pxoHloms axisiny? in tlxo i xxiy^atioxx axoas of SoixtH 
Axxstxalia, Viotoxia, axxd JCow- f^oxxt lx W^alos, and Six 
•TxxHxx -v^'as alxlo to oxarnino nxxxxxl>oxs of tyyxioal soil 
pxofilos. IHlfionltios assooiatod witH sodinm olays, 
ixnpxsxxnoaHlo olay-paixs, tlxo xiso of salt, tHo dnty of 
w-al.ox, a-xid so foxtlx, ax*o Hoirxgr aoxxtoly folt in tHoso 
ax*oas, axxd tH«s nood fox oloso stxxdy of tlxoxxx is lx,>ooxnin^ 
xxxoi’o irnpox'ativo oaolx yoax. JStoady pxogrxoss in soils 
w-oi-H is l>oirxj 5 xxiado xxndox I*xof« 3. wA.. I?*xosoott as tlxo 
xosvtlt of a oo-opoxatix»-o axx*ajti^oxnoxxt Hotw’oon tHo 
('Jonxioil fox Soiontificj and Xndxistxial ItosoaapcrH and, 
tlio Waito Xixstitxxto ( X_Tni voxsity of Adolaido> and it 
is <xntioiy>xxto<l tlxat closo axxd offoctivo association witH 
tlxo y.»xoy>osod Hoi Is lixxxt^axx at KotHaxxxstod w^ill Ho 
xoixdoxod yxossiHlo as tlxo x*osxxlt of tlxis visit- THo 
j>x'«^>posal to ostaHlisH a ixow ii*xig«xtioxx x*osoax'cH station 
in tHo IVlnxx’ay watoi-slxotl is in aHoyaxxco ponding tlxo 
x'opoxt of tlxo Ixxigatioxx HnH-Ooxnmittoo of tlxo Oorn- 
nxitteo of C'iv^il ItosoaxoH, of wHiolx Hi x 3 oHxx Hxxssoll 
is a xnoirxHox'- 

Atst oax-tlxc|nalco of modoxato ixxtonsity w*as xocoxdod 
^ at Ivow OHsoxx^atoxy at G lix. 18 xxxin- 3Q soc- C3.IVT-T. on 
j Hoy>t- 1. THo oyxioontxo w’as aHout 3000 nxilos aw-ay, Hxxt 
tHo initial iixxpxxlso w^as too sxxxaii to giv*o any indication 
of tHo Hoaxing. 

Txtis anxxxxal x*opox't fox 102T of tlxo I^Tational In- 
stitnto fox ItosoaxoH in X^aixyixxg, X.Txxi vox-si ty of 
XXoading, x*ocontly issxxod, ooxx tains an accoxxnt of tHo 
Xxistitxito and of tHo xosoaxcH w-ox-lc tHat Has Hoon 
oaxxxod oxxt, cxs woll as of somo of tHo pxoHloms await- 
ing stxxdy wx^r-o tHo nooossaxy fxxnds availaHio. 

Thlh: 3xily issno of tHo IBr-iti.s'H •3o'X*m<atlI cyf 
loff4<s€Ml' Optics complotos tlxo sooond volxxjcno of tHo 
Joxximal- Xt contains tHo conclxxding part " of tHo 
xotxanslation and xopxxHlication of tHo ** .A^tlao of 
OptHalnxosoopy of JPxof.. XXaaH of SSnxloH, wrHioH 
Has Hoon caxxiod ont Hy tHo oditox of tHo j^otumal^ 
3Mx- “W. :]^axl£ox, THo^ ntxmoxona ooloxnAekCl plates 

of tHo ^tlas« xofUao#i«»gj;xoe.t oxodLit on, tHo pxintexi^ 
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on. ooloiar Vision ifei oont>innoci y>y «> 
j>«.|D€?x’ t>y X>. O- IKConiry^ -wJnio oon»xci<e^i'6s ’tl'xo 

triolxi'omext-io •t/Vxoojry' is -fclio amost- sa.'fcis^s.ot.ox'y one* ixx 
faolci, £1^*101 't>jKa.t> 'W'lxon i-fc is sviii>i~>lom€?»nt.eK.l fc>>^ somo 
■forriMi of j^lxot-o-ol^onxioebl tilioor’>?' of l>>xo roi-ins-l mc^o>itt.xx- 
ism, it> ms-y- p>i-ovicio o' 3 C|;>l«.rxs.t»ions of f a-ti #500 and 

oonfx‘ast j>i:^onomona w^lxioH at> if oaixnot. do. 

7 VI js«s jftfs: . “Waffs a.nd Oc>. annoonoo ffxo j>nl^lioa- 

fion in fixoix* fc^ixUlinje: JB’oT'ixm Soi'ios of “ < ^i*affMixxarxsliij> 

and S?oionoo ” yxi-t^Micit^nf ial 

addross fc> flxo ISrifislx yVssooiafion ; alst* of Wx'flixxx' 

[FSIoiflx’s Iwxxxj'wil^ IVtoncJ loofiir'o oxi “ T.>ai*vt.'ixxism axxd 

'wlxaf if inxx*lic'»-” 

.A.i»T?-XJXx'A’X'io ai'<> iixA.-ifc^d fox* fliL«=* follov^ ajxjxoirxf- 

xnonts, t>TX or l:>t*>fo»'o flxt' xisfe's xxx^^nt iorxx't 1 1 -- A- x**^js;idoTxf 
locfm*c*r (xxi«-n> in rxxrxxl soionxK' and ijfxxrd t^xiinj^, witlx 
Txxat IxoxrittfiGi^ »5js moc*oix< i «^xil>joof, xxf flxt*! f-^xxxx^ox* .rSioT*n-»al 
Ooll<^j^o— Tlx«* X^rinoif >a-I , HSJonnal < V>J liaixfjror, 
INorfli VV“a.lc5S i -4 ). u\ 'W'arxl<’'n of t-lix** IVi oxxlf x~>ix 

I^'arxxx fnsfifvxfo axxtJ assist-xxxxf ctt>xxxxf>' a^ricixxlf xxrxxl 
ox'pcaii isx^r for IN'cxx-tlxaxxif >f oix^siinx'o — 'Jl’JhLO S>cit-x*x'tf »x.r>r for 
fildiiciaf ion, C-'oxxxxf TC<lxxoat-it>n Oilicsc^s, IN orf hxaxxx |xfon 
(Soj-xf. 14). d uiixior assist axxfw xxf flm N^afionxvl J^li^-^sicial 

X^at>ox*af ox*y T'lio II>i r<>>c*f ox*, ZNational X*li>'^sioxxl X..xx.i>oi*a- 

fory, Todd in|j; ton (iSoi>f. 18). yv j.>tx.t iiolc*# 2 ;ist «.f flxo 
JMilloi* Ooxxox'xxl Hosjjital fox* JSontlx-c'ast. X.,ondoix - Tlic* 
JSoorofary , IVlillor C--Soxxox*al Hosj-iifal foi* tiJoxxf lx - t-*xsf 
l^ondoxi, C ix‘o*'nx\'ic*li H,oa<l, h5. F-C. lO (feio-fxf- ^O). .cVn 
assisfaxxf pat liologcioal oliornist. at JT>f. IMary's H<>s|>ital* — 
Til*' teSc^orofar^*, J8t. JVIxxry's Hospital, (»Soj>t-. iJ4 ), 

A. soioxxtifxc otfiooi* xxixdo-r flie^ lJ>iroof orafo of SSoioxxf tfi<* 
IRosoarolx of flxo >\-ix- IVIinisfx-y, prixxxxxrily fox* x'osoax’olx 
af fHo Hoytxl u:<\.iroE*aff IHsfaljlisIimoxxt, ixx <*.or»ri«‘>c^ion 


[;^:E3T'TaffiM3B]B:s. B, ld25B 


Ti?i?'ifFx aix*oraff po'wor unifs TFio Olxiof Snpoarinfondonf , 

Ifoyal A-iroraff 3Esfat>lisF«cnesnf , SonfFx IB'axmfeoron^Fx, 
Haxifs (Sopf . 2S)- A JVFilroy locfnroir on Bfato roodioixxa 

a>nd pxxt>lic5 FxoalfJx for 14F30 -Tlxo IR-opiisf rar, Xfoyal 

Oollogo of I^lxysioians, X^all HVlall ISxxsf (g5c*-pf- 20). An 
xnsfrxxofcxr at flxo CXovornnxonf Todxnioxxl fcSoFxool, 
JVIafcororo, XT^xirida, I’sx.xpalxlo of ^ivin^^ instmofion in 
oarfxoTxtry aixd joixxory, fit-fin^^ and f\n*xxin^, Fxlacslc- 

sxxiiMiinfi: and tinsrxxi f Ixixx^, oto. O. A_. (IN), TFio fcSooro- 

fax*y, Hoard of JKIcixxoaf ion , W’l ixf oFxall, fc^.W'.l ; yor 

iclcx7t^’S — - (I>I ), 'IT'Fii^ fc8oox*of ary , fc^ooftisFx 

lEd »x<*-atix>n iI>o|.>xxrf inonl , “WFiifolxall, 1 (»8opf. 

30). A. prinoii>al an<l pi'ofossor of xnodioino, axxd a 
profossor of pxxf Fxolojafy axxd Fxaofox'iolo^y , af fixes 

Votorinary follo^^o, Hafna Tlio fciesci'ofary fo fVxo 

JEXijiarFx Comxxxissioixox* for India (Ooxxoral 
xncsxxf), 42 Cii'osvoxxor C Pardons, J8.W.1 (Oof. li>)- 

^\ii i rx*i^a tiorx c*nj^im>x’>x‘ xxnclor tlxo f io vomxxionf 

of C^'.yloxx- —Tilt-. C’x*own Af^i'nfs for Oolonix^s, 

4 MinViaxxlc, W^osf niinstor, S.W^. 1 ( c j xxof ixxja: lVT/*732). 

A Fii'axisFii f > of flic* ,3 xiniox* X^ot^lxiiii^aJ fc^oliool 
I^o:s-s of flic^ Hxa-oiijjcli i»< »ly tooixnic' J nsfifxit.o - Tlio 
I^rixioif >al, lioron^li FV>ly t x^cFixi i o Ixist i t ixf lioroxxiprlx 
Ifoaxl, S^.Ii:. 1. Two toixi>iorary on fiinoorirxp: assistanfs 
xintiox* tlxo Air IVI inistx'y . oap*xl>l*^ of px-oj >*x j-in^ dofail 
tix'aw'xxi^s, x*< *irif orood fonorcnt.t* 'vx.'orlc *xxx< I sf mofnrc's 

TFio fSoox'ot ai*>*, Aix* jVI i nisf r>', Ada-stral Flons<’*, 

ICinfafswtxy , W.C'.^. A xxxvisotxixx xxssista.xxf af t l ic*- INox*- 

wiolx C '*asf lo jVI xisoxxix » ’’Plxo C 'xxraf or. Oarfflo jMiasomxx* 

INox'*wi<*lx - .A.n oxxf onioloj^isf txf flio 1 rxdiaix l.<fxo 

Hosx'^aroFx Tnsti f t ifc', Flani'Vii, 13x1x4X1* a.n* I Ox’issxx, for 
x*osoa.rc;li vx*orlc oxx tlxx* 3>ixxnomic?s of ^aoo/iardir"/. 

“ India," € 5 , 0 J3ic>lxax*clsoT» and C'o., 20 Kin;- ^■>fcx•oot , 

tSt. *3 axrx€>s*s, ^3.\V.3 . 


Oxxr A^stronomical Ooliiiii.n. 


A. INxfi'W' fcs'T'Aa OA.npjvi..€:>cix.T ic Tritoiwi OixsxcxxvA'noisrs 'wx'cm 

’rTuc C^ajKX^TsrAVK'TTi A.x.’X'AXiJ ivrT_TX'*Jx:. Tlxcj |>x*r‘soxxt Or€*on- 

AJridi alf a 3 !.ixmxf 1 » w'xxs ox’ocstoxl ixx 18 t 3 T, txxl<iix^ flxo pixxoo 
of A^iry’s sxnall€>*r ixistmmonf w'Jxioli lixxcl Ix^on xxx xiso 
for IxaTlf a ooxxtxxry. Tf A\'as \xsod foi* olxsc'rvinj^ flio 
xnooxx in t lio fii*sf and lasf cixxxxrtox*s of oaolx Innafion, 
af ■W'lxiolx pox'ixids xn€'j*i€lian olxse*r vafions ai*o xm- 

frxxsfw*ox*t tiy- If ox* flxo r<xsf of flxo timo if *was visod ixx 
flxo nxorixlian as a soooxxd fx'xxnsif csix-olo. Wlxt^n 33 row"n’s 
now* falxlos of fli€i» xxiocxn w*ort^ iixf rod xxoocJ intxx flio 
alxnaxxacs in 1023 flxox'xs -w*as sxicslx aix i nxpx*o von ic’*xxf in 
flxo roprosonfafion of all tlxo slxor t-poi'iod tx^rnxs in 
ifs motioxx flxaf it *was ooxxsidoi'od tliaf xnox'ixlixxn 
ol:>soi'’vafions of it -would siifTioc^ fox* tlix^ f nfnx*«>. Tlxo 
altasKxxnnf lx -w^as tixc>ri plaood in tlio Hrinio "\forfioal 
fox* fixes olxsorva-fioii <_>£ f xxn< 1 axxxxsn-t xxl stars, ax id a 
eatalo|Q 3 XO of tlioso, Ixase^d 0 x 1 ol>s<'!r*vatioxxs e^xt c«T»cliix# 2 : 
froxn dxxxxo 3 023 fo J'axxtxxxry 1 02 T lias jxist litiori issxxcxd ; 
if oonfaJIxxs all sfars of xxxajrxxif \ide'. S '4 *xnd Ixx'i^^lif ox’, 
flio de^clixiafion of -wliioli lios Ix^f v\'oon IN. 11 "^ 40 ' axid 
IN. /> 0 ^, flxoir xixxxxxlxor Ixoixxjcf OOl. 01 >sorv 4 xf ions xJVE-re^ 
nxailo ixx assixnxxflx only ; llio d<j€_-ltnat ion, v.-'liiolx is 
foxmd 'wiflx ^proatx^r aooxiraoy flxan flxx' I'i^^lxt ascrcxision , 
dofioixds oxx flio xxxfox“val F->€ 5 f w'exr'n tlio oast, and xvost 
fx'xxTisif of oacsli sfar ; rof raof io* 1 . is nof dix-ootly ixxfr*o- 
dxjood, axxcl flxo rosxxifs fox-xxx a xxs^sfnl < 5 ho<*J< <->n xnoridian 
olxsorvxxtions- 

Tlio x-osx*lfs slioxv flxaf flxo rlocilinafioxis of 13oss ixx 
tlxis SKono noo<l fo l>o xncroasod Ixy 0-4t>'*', flxis ooxTootion 
Ixoin^ 0’^02'^ loss flxan flxaf of FOicsliollxe^r^or’s now 
f xand axxxonf ai csafalofcxx*^, axxcl 0-2'7"' |n:*€5et.fox' flian tlxat 
of flxo IF'irsf C3x*oonwic5lx Oafalo^xxo for 102S (ol>sox-vod 
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wit li flxx 5 transit, oiro.lo). If is xxj^rc'x^xl tliaf 

I3oss'’s x>roj>€>r xxrxot.ioxxs ixi doolixxxxf ion liax*!' *xx>px*<»e*iMl>l«> 
sysfomafic*, «-.ri*ors, flxio * *■' . i Tnpt^rfc^x-.t ions irx 

ftio oldor oafalo^xios oxnployod l>y liixn ; sxxiall as flio 
oox'roofiEXTxw aro, flioy txro lar^s^o e^xiEiix^^lx to lxav'€> some- 
offoof in 7 “>x*ol>loTns oonejc'rnixxpr f la" sfrixof xir<- and niofions 
of flxei stollax* systoni. 

''F'kx?: JVlTCT.ixocjaisrTi: AsT«.c>c4aAJr»Jxxet <U ai'a x.oeux:; Tc. 

IVIollxoni'no Olxsorvxxt ory nrxdortoolc flies j>lie>f o^frayxliy 
of flie 5 inosf soixflx€3m scoxai of flie' Asf x*€>#?:ra}>lii€5 CUxfa- 
lc>^:-x^n eixforiciin^ from semfli xloc'.linafioxx <34 fo flxE^s 
soxxflx p€>le>. Tlies t-lxo oafaiog^xxo Ixas Ixoon 

^n*oaf ly dolxxyod t>y sliorf of fmxds, l>xxf f w-o volxxrxxos 
|r»av€=* 'now- tiooxx x>xxl>lisliod . "V'ol- 1, wlxioli lias J xxsf 
ooxrxo fo lixxrid, oonfains flxe^ moasxxros of flxo jxlatos, 
tlto oonfros of wliic^li ax*o in d€^olixxafioxxM — *57^ and 
— 08*®. Tlxo u: axxd f/ oo-ordinafos of oaolx star am 
^ivon fo t li€^ flxird eioc-ixxxa! of a xnimxfo of aro, also flxo 
xnoasxxrod diaxxxofors, and, in flxo oaso of O. I*.XI>. stars, 
flxo rofe^ronoo nmnlxor and nxaj^xxif ixde? | 2 fivon in flxaf 
oafalo^^xxx*. Tlio stars xxsod as roforesxxoo sfai*s aro xn 
lioxxvioi* fyf>o z flxoso w-oro ixxoasxxre^d fxvioo- Tlxe^ 
nsxtal provisicxxxal constants aro ^i-v*e>n fox" i*odxxoin^ flxo 
x'e'csf an^^xlxxr oo-or<linafos fo ri^lxf asooxxsion arxd 

dool i ixaf i oxx . » - 

Vol. 2 oeixxfaxrxs 2131 paj^s r a fxxll pa#?o 
240 stars, Ixxxf as many x>a$i 90 s aro inc»oxnjM>i«»fi^ly 
flxo avoraiKO por pa^o i» profealxly al>o\xf 200 pxati flxo 
stars in fno voixxnxo aro nof all difforonf, »xnc*o fnooo 
Ixofwcson - OT® and — <18® oooxxr fwioo ovor, owna^ to 
flxo ovorlap of asonoei. 
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3i3r>Tjrc5AarxojsrA3L* S?»rr>vrrxj« A3sri> JJ'KOTJisrT^i'nr, i« 

a. 'wicl»«23r€^a»cl. V>e>li«?£ a ooi*i*«3lat.ioia 

©cixioa-fcion. aiici^ istc?*-! litiy , and t>]ni» lias li^ad. ammo 

snj>2>OT*l/ <^r*om atatiiatiio.a j^atlriojrocl in yVmesr'ioa and d€»alir:if? 
1ax*jBr«>ly ’witil'i. <Tc>lla^ar« alvmt^ni. X't. is imjjnT'tanl-, "t-liaro- 
for-o* -bliafc dno 'vv*-iip:l-i.'tj s>jonld >>e> iprivon tx> analys«:^« 

;^ivo annirliK^r asf^oc-t:. t-.o T-e«l a t>i r>n alnii > Ix^'t.'vv^oon 

odnoaii-ion and foovindit^'". 1 *a tiluo O' o-tJtr^x^cUr r>f Jt^ i-t.-y 
(vol. lO, JSTo. T, 10S8> jST- d. ancJ J^nwV^’- 

disotJLss in tilriia onnnoacioii dat:a nl:>t:>ain€=>erl !:>>’' 

irioi^laod fx^nm -f.lxo Ixonma in -fc-wo l.'T't-alTL ooxamnni-t-ic^M, 
mxe* 'W''itr-Vx a |j»c>^>iilat:inn sli^lxt.ly- Tn<r>i*c- tr-liaxi. S5000, i:,lxc> 
c>t.l*€5X- Tn<>x*<» ivHan 3000. txo'tli, ap^icnll^ix**:' is 

tvlm l>aait* *>oc»txfxai:-ic>n, altHon^rX* all tlies olxi«^f n<50ni^M.- 
tionai di’V''isi<:>n« as xi«c?<l V>^’ Iha l_7nit**^d {St^attss O^’sxxsns 
ai*<'> T-c“|:> ¥-«:>«€:' Ji»t.«==‘d. < ’v>»n|:>ax-isn¥i w'aw xjuacia <>C i-lxt* 
Xarnilit^w of |:>ar'oixtM no o<tnc-alaon, witlTk^ vraT-ions 

jajJ'ad<L'>s of c^lon^K-aitaT-v axid s<?lio<>l ^L^tl » joaf ion, and 

'vs.'itvlj ool o<inoa-t-ion. axxtliox's T*oalis<*- -flxat- f.lio 

<lala ar*<' not. <»oj onon|L?Jrk tn w*ax'x-ax4t- 

<lo^iriattt*. Mt at on ton t s, tnit t.lxc*>’' <toxAsid<*T* t Ixat flioix* 
motliod i-i]ionld l:*t'a.x' at ixs iniiolx 'woipcl^t. xxa 

st.a t iMl ios #z^at lioi-o*! 1 ft’omt Ixiffltlv' #2:x*oxa|:>s. 

'I'lit'it* fosnlts indic'.ato tlia.t tJa* f txxnilix^w xxi fTt-ali, xxxcmx. 
aTx< I ^^ojuititt, ’v^’lto JiaN'"*' Jiacl liij^li€*«x* <^<1 nx^a-ti on , ai'X’s ixof 
<*,oj » »nt i 1 1 ixj^jc x-xio** siait*ido. '^L’Jxx* ooi'T'c^lat iot » s<%ox*x*od 
( — 0“t>i>> mIk^^ws fli*xt €'«inoat-ion liaw vox->^ Jiirt:.!^^ ixiflxxoxxoo 
«>ji 1 1 M* sivio <*f lino fainilios, x\’hi<'l\ avox-a^o al»c>xat- & 

«' Hi Id Itoi'ix, of x\'lii<5lx moi'x^ t.lixxn 4r"43 sin*v^ivx=» nxxfil 

txftc'i' tli<* |»£».i'oxtt:.s tii'ct |)ast' t la* t'liiltl -l.a-ar'ittpc xx|^o. 

'‘I'll K < jf T TxaA. i.T'>\ xt S^fvXTj^i^. .A.nt I »v< >i.>c>lofJci«t:s axud 

otli*'x-s i jxt t>x-ost.<*d in t.lji*‘ liist oi'^' of matt xio'vsr lia“v-t' 

afx Of >1 >oi*t ni li t .V i < > stnil.v' ixa clot ail and *xf fixoix* l<asnx*c*> , 
t Jio io« ' i*<‘lat inf*: to t.lxo xic’-'w < 4 il>x‘a4 t-ai- slcxxil dis- j 

c*-o v*x^i-c'd l'>>' JVXiss Cittci'ctd t-x^’^o j^'c.'ax's xxfjro at. tlxo X>o'V’'il’s | 
T'ov^’-c*! . ftxll x*c*fxt->x*l. on t-liis I’t'lic? of I*«Joxxndx>x't.ltal nxa»x ! 

af>j_>€^ai's in t Im jrxa^ont.* issno of flxo 0<Jt^‘r^r<t,l o/* tfi-xi JhtaycxZ 

n eftr'<>'fn>7<>€/'i€'cxi / ijttf' (Vol. SH. X^t. 1), and nxa.v also 

He* ol>>.ain<*4l sc*f.jxxx'«.t.<->l>»-. In ati<lit.ion to tho f xxit 

and tJotaiix*rJ *xo*to vixi t- of t la^ d isc-ova^t-.v aixd of tJxo ai'olia*- 
c»l<.>p^>' an<l of tJxx^oax'^o 1>>^ TVliss C ai'fo* I Ixox'solf, t lia 

r**.! >€>x*t, c'cjn t xiJ I IS t-lxt^ xostilt-s of t-lto o>ca»xii nation of tlio 
sf-x'oix o«*xx itsolf axx<i of tHo xxflxaxdtxnt:. ooxxdit-ioixs axxd 
fxsMOfia.t ot 1 finds x-ajrions s|">oc*ialist.M. X t is. *:»f oonx*»o, 

f^onox’xt.1 1 afn'*''t^d tlia-t tlie* sWinll is t liat- of a olxild, fxr*oV>- 
alily xitalo. of alxoxxt ^.-oarR oI<l- IVT**. I.... H. ll>ixdlo>’ 

J-in^eft-tx! , in otixii'so of Ixis xxnaf-OTnioxxl coxxx- 

fxai’os it. xA’itli tlxo sVcxxlls of ot,lxax' ixnxnat.xxx**' irS}<=»axxdox-t>fi.al 
sf M»c’irnons, avoII as tlio nxodonx c'lxil<.l- X'*r-of. XClIiot- 

t*^»nitlx’‘s <4 os<:'!X'x j3tJon of fXa* andoox'axiitxl oast*. Ixi'injccs^ oxxt. 
otsi'fain <liffor'onoe*s Ixofwoon it- xxnd tHosx^ otlxox' olxildx'oxx 
of T^c*xxn<loi‘t.lxal aj^o, Hnl xro^ax*ds flxoso d iffc*x"’e*noos a^s 
x’-ax'iixtioixs -wiflxixx tlxo IVfiss I>orotlic'a iVl . l,^at:.<’* 

tlctals ’witXx tli€* X’"C*x'y' int-or-ostiniaf sox'ix?s of animal x-o- 
niaixxs. Xn addit-xon f.li<'r*cs Ax'c’> fojxox-t-s on t.lxo sa.nds l3>' 
All-. Vf. C. fc4j,xiltoi', oxx fossil volos H>'- IVfr*. IVfai't-ixx A. O. 
Hint<in, and on fossil xno'llxxwoxi. V>>* T^Vxxxl X<'isc:lxor. XQvoxx 
a <'«if >tIons ox*il>i« xnxist, a| 2 Ct-oo t-lxatv t.lxa oollalxorat ox*s Ixavo 
ns**rl ov'oi~>=" offoirt t:o csoatc^x* all asfxoofs of tXxo ov'idx^^xxoo 
vv'lxittlt a. x'oasoxxxxlxlo doppx’t^o of forosif^lxt nna>’' x-t^j^xxr-d as 
to 1 x 0 of valxxo to t-lxo ftxfnx-o Ixistox'iaix of man. 

f'njb: OcTra^axooitm. 0>v.i*art>T*::. Tn JX/cjtx# fox* jjVxxpcxxMt-., AIx*. 

-1. H ox'noll doaox*il>os and illnsti'atos soxxxo Sont-lx 
Amorioaxx Ixalaxxood oaxxooa xvlxioH a|> 2 >oa.r t.o oxclxilxit. a 
st.ajjr«* in t:.Xj[«s in vont-ion of tXxo oxxtx*ig:pCox*. lyin^ 

f>ff tljo ooast. of O-oxTf^oxxa* an island in tJhio X^aoifxo off t>lxo 

coxxst of C^oloxnlxia, in XOST^ Ixis slxi2> was x-isitod t>y a 
riiimHox* of dnffoutt. oanooa fr^orxx tlxo nrtainland, TTlxoao 
<-arir>os x7v-ox*o ^jraooful dn^oxita xw-it-fx t:.€5x*m.iiiLal olatfojrxxxe 
n>i-*>^ xxxid aftr^ and ^wlt>2x x*oxxndod Ixoftoma *wdt>nont; voa- 
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of a Itool- Tlio dimonsions va.i*iod ooxxsitJox^aHly , 
osnooially ixx lon^th. A xnoilinnx siaiio ^^v^as 1 ft- ovox* 

all. X*a.ddl<?»s x/vox*c» xx»e*<l fox* st<^oi*iixj» axnl j>T*onnlsioxx, 
Ixxxt. sorxxo of f lio xsaxiocss vt^ox'O fift-od ’wit.ln a saxl , trio xnast> 
jxassin^ t.lix*onf:^li a Ixolo ixx a Hoax'd la^^Xiod atH-wai’t. tlxo 
^^nxi-wa-los fox"W'xxi*d of axnidsliijxs. THo <^lrxtxx'aot.ox*- 

istlo ft^atnx'x*, Ho-wx'a.'^x^x*, -wxxs tlxo ot-».tx*ig 5 |;^oi' Halanoo 
fittinf^s- 'T''Hoso w'ox'o f5t.t-o<l t.o Hoafs ^w-it-lx a low^ froo- 
Hoax'cl axxcl csonsistod of a lo^ of fHo 03ct>i'Oxnol>'" Hixoy^eunf 
l>CLtjf*cjt xA'ood, ono-lxtxlf of t-lxo t.ot-al lonj^tH 

of t.lxo f.axiox*. ’X''h<^ lo|^ -vt'as laslxoxl to oxxxs sido of t-Ho 
dxxjaront. Hy oor-xls c-^loso to tl»o fox'o an<l aft oxi<ls. tVxo lasVi- 
in|;r fxassixxpc tHi*oxx;a:H a lxole» Ixor-x^xl ixx tlx«^ sitlo of tHo Hoat. 

I XX tlxo ooxktx'c’ it xvas fastc^nod. not to tHo sido of tlxc* 
<^a.Tx<xo, >>xit to a sliox't- jxx'ojc^ot iix|^ jxolc?, %»i*itli a yxioox* of 
virood inscM-te'-d Hc'^t-v^-'oon it axxd tHo jrxolo to Icfc^ojx it do- 
2 >x'<-!>sso< ! at tlxci j>rc>j»ox* dx*|xtH in tlxo wator*. Aftox-- 

'W'xxx'ds, ixx tlxo Cfonx-sc^ of a tir-xiri iixland, it -w^as foxxxxd tHat 
tlxe-sx* oaxxox^'s xx'e-x'o one* of s<’>v<5T*al t>'jpe*s, of ^w-liiolx tHe3 
final sta^ei x?^'as *x floiiHle* ont x'iprpcx’ii'- Tn orio t^'jio tHo 
lopfs xx’-e*x*<* tiod in ti'xxe* o 1 1 1 i*i ^x* fasHioxx to stont oixt- 
x'i>ar^ox* Hooxxxs laixl atlx'vvax't tlie* Inxll. 'wiiilo ixx anotlxoi* 
t^^Tfio. a siixall looal ooastor*, t He* tliiju:<^vit liael 
|x<>se*<l iijxe>n it Hnilt-xx^'x sti'alc«*s of oxxe*, t."wo, ox* tlxx*oo 
23lxx.xxl<.s. ^A-ltlxonpcli not f >x'e*-v'ioxisl>- x*e**ooi*dod off tire?* 
ooast of < '*c>le>xx 1 Hill . sixxxilax* oexnoe*s xvox'e* notioe'd e3ax*ly in 
tlxo last oorxttxi'v* ixx C’lxile^. A-s i'<*pcax'ds tlxoix* ox'if 2 :in, 
a^'xax't fx'oxn ixx de* fried* xxdoxxt ixxx'-oxition aitd ixx XTiow** of tlxo 
xrxxJiicoliHooei of ex X^olN'‘ne*sian soixre^o. it is that 

■vx'ox’o ixxtx'oelxiooel H>* 5*^|xexnixxi'ds fx'exxn AXaxxila^ xv-Hore-* 
a sixxxilax* Ixalaxxooel cjaixoc* lias H<*e*rx x-e^ooxde^d . 

-AstAoric^ I3mr>s I2sr .A.x.^£3KLa. 'X^'liejf ixr'oxtii xxit.y of xxortH- 

■wostorix -A-xxxe^xric-a to tixe* xxoxrtlx-exastom oe>a»t of -Asia 
and tlxo ixroHaHili t>* tlxat ixx oar*liaJc* days tlxo xrolation- 
slxifx of tlxej» ttvo oexntixxonts xx^-as still olose^r. sxx^jcfosts 
tlxat tHox*e» may Ho a rnoxo ox* loss xre’t^xxl ax* xxxij^*atxon of 
Hix*tls from ono sido of tlxe< ixexrx*ovv soxx to tlxo otlxor. 
Tt is Icnex-wix t lxat oortain -<Asiatio Hix*d» lia.Hitxxally orosea 
ISorixx^ Sr^oa, exnd X-lai*i*y ^^5. ^^w*art>x now adds a fovi^ xnoro 
t.o tl»ed> A.sia.tio fox'ms wHioH Ixxtx'x^ Hoe^xx fovxnd in A-laska 
(f^roe-. ^ onef . *SV /... *x*ol. 1 T » Jxxly m2»). TTHoso 

ixxolxxelo tlxo -J xx 2 xxxixe’>se> 2>il>it fij>i.i^‘oZer1f rt 

a fexrxxxe^r -A.xnx^i*ioan iele^ntifioatioxx of tlxis raoo Ixxxvin^ 
jxrovoel to He 2 » oxrronooxxs ; IVtieicloxxdorff’s grassHoixjxor 
-w'arHlor < JDooxe-»^e»Z/cx oe-/eotc, axxd a SiHoriaxx Ixe^d^e^- 

JF^rte ncZ/cx morx/eaxrirZZeat ), tlie* fornrxox* HolonjEfirx^i^ 
to XX. pfe»xxxx» nox.^* to INox'tlx Ajixxe?%ri«a axxd tlxo lattor to a 
faxnily ( I^rxxxxollidto ) Ixitlxorto xxnx'ooordod from tlxat 
oontixxoiit- 

i*5i0:>c; oisr fc^e'i-tisTosoAT a . -A. 13. fslovorix'x^liaxxs 

i^K^XJxnrt, «-Aoxyx*. JUv'rx*. aS'ox., vol. Tl, %>. €li>3-T02 ; -A. 2 >ril 

re*c*ords exHsorvatioixs on tlxc* stap^os ixx tlxo lifo 
oyolo of /Vo/*^ *e?^o«-e>x>xe3f. ^^Vr-j^oxx eo-rmx . T'^lxo acl exits ax*o 
elinxox'fxliio, Ixtxt xxo dixxxc>r|xltism is ajxjxax'oxxt ixx tlxo 
miraoidixxxxx, ixrimax-y xxxxd sooondary sjxorooyst, arxd 
oe^x'oax'ia . Tlxo Hxxmstor ^^as t lxo rxxammaliaxx Ixexst 
onxjxltxyoeX . Tlxo inoieloxxoo exf ixxfexotioxx of tlxo sxxaila 
(O»x^e?exnx<5/o»x eV« ) xv'itlx tHo xxxirxxoielia of aS^. >« 2 t>c>n. iox^rrx ixx 
tlxcdi fc^oodlxovv ro^ioxx -w^as foxxxxd to Ho aHont t’Viro I>or 
ooxxt, and o-wixx^' to tlxis lo-w inoidepsxxoo it xvas fomxel 
2 >o»siHlex to ^r^lan rxxanxxxxalian infocttioxxs- Hy ooroariaa 
fx’oxxx a sing^lex srxail^ atxel to Ho x*oasonaHly Srx:xx*o tHat 
j,>raoticfally all sxxoH snails *woxxld Ixa^ro Hooxx infootod 
Witlx a sinjKlo xrniraoxdi txxn. ISxraotly Half of tlxo anaila 
HarHonrod * ooroax'ito xvlxiolx fxrodxxood foimalo flxxltc^s, 
xjv-ixxlo tHo otHor Half fpx'odxxood xxxalo flexHos. -All tHo 
iSxxHos x*ooovorod from tHo xrrxanxxxxala inf oo tod Hy 

ooroai-ieo from oxxo snail woro of tlxo oaixxo soac. ^lalo 
HxiIcloo alono doxrolofx in tXxo nxammal normally a» 
x^on^atxlo <3i:«fio» f orax:* a^nd tHo ^xrodvxotion of nxatxxro 
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^ctrjtiLx oollsi, fc>-n.t, if foi«a,U> cle>voloj:> irx t-fio TneLXx:Lxirk.ebl 

t-lxo »l:>sorxoo of ransklo^ roa-olrjt only orxe»-£if tin. 

t>l»o no«**TGia,l lojnprtli tlno *-o|nrocinc 5 tivo oir^^^ns fcbil 

to clov'oloi> "witfi. tlio oscooptiion. of *». 1 b»liml tixilno <t>lrjLC» 
vitromo-rt) a,ixcl^ a.xx xx^^x'Oji^ette of oolis x-osoxolxliikii^ 

€i«.j*Iy oo52:oni*3t. It is 3 suipf^yosto<i t>lxa.t tHo rxxal** 

cfi:ic'!OM lioTn-r^oxxos witliouit 'w-lnioli tlxo ft^mctlo -will not 
ci<'>voloj>. INo-vv^ fnointfis in tho nn«.ton:xy of tlxo »'<^j.>i-o- 
<Jtxotivo »y«t«?Tn. in l>otlx «i^xcom «n'o no-t<Ml. Tlxn xnxxlo 
i« liotoi'ozyp^oxxi^ ; ono lxM,lf of t-ljo Mj 2 ><ir-iTT«.ticls =5 i-e-i^-oivo 
<jsi#^lxt olir*<jnnosonxow nn<l ottvor* litxlf sjjsc. 

«'r*€? t-vv^o JV -oiifomoHtonxoss, n.mJ im cJol-oi'xziiiiotl in 

f<^T:*t.iliwo< I Tlio oo^<.>T’4itxl oollrt Imvo 1 <» olii'onxo- 

«oi;n<’‘S (<.li|>l«>icl), »xncl tlionjj^li tlxe^ xn*xt-iaratic>n 

■wojro not. olxwox’^^ocl, tlioi-o ii-^ littl«’< clonlxt tlnat tlio 
fonxa.lo iM lxornc>sr:yfjc<^» ».n<l tliat tlm Ixajnloiri nxxnxljox* 
oa.c*li o^pC oijxlxt.. T'ln;'* lifo tfyolo c?>i::lxi t>it'« t.Iio in- 

ton^Mtins C5ontli<,ic.>n tl-iat. x n al o - cl ^^tormi nod iixdi-v'idxxa,ls=; 
I>»'odn<^x> |>fifcx't.liono£ron<’*t io at ono and 

«|.>€7fj-xntxto5co*x XX t xxnotlxoT*. 

r 3 >ffnxA.isr 'ir'iiixt.'X'i.AXi.’S’ '^v. »x|->j»x>ntli 3 c to 

OoxiMinxxrxxx axxd ir*i«fr!xa ri-o’i-c ^ ' IVloIlnf^oxx of tlxo Ttxxnilcot 
fc5ox*i*^M ” (ncjticjod in IST jVTXJm?::, .Aiipf. lOSV, 2 >- 2*7 fS) 

txcnxx' Ixoc^n nxxl jliw lit*d l»y t-lio <,i}«^<.>loj^i<5xxl Sm-voy <^f 
Iixdi«. ilSIc'xx’' t^orio^4. x'ol. 1 0 , H^To, It wxx» 

tl»*^ -worlc of tlno lat*’* !£!. VV". "\^i'€*sdon fcnxx*^ xxxxd Ixxxxc l>oon 
<r»ditod witJn notoK Iny X.>t*. Ci. dc" C^otlx^i*. Tlxo *xntl»oT- 

di«oix«s?*o» tlxcj» tyjpo« of t-lio M| 30 oixr»c^ns=! do«<?x*il>od I>y 
d’-A.i'<slTiac axid Itaixxxo ixx thoii* l->oxt< 5 j*ijxt ion ’** ( 1 S.S3 — 
now- iprosx’iT-vod in tlio Tvfixtm'xxl Hi^tox-y Mxi^onxn at 
6 ^ 0 X 1 th ICc^nHin^^ton, of wdiiolx, nxxfoi'txxxxatoly , tlrxo «x. 3 cact 
looalitioK oannot noxv Ido eus<;oi’taixi<id fx’oin w'axxt of 
x-ooord or* otliox* i-oa^on. frSornx^ of tlio or'ijGfinal dixx|^- 
no«o« ixxxd to l>o i-ov-iwi'd , w'lkilx' aoxxxo xxow «j>ooioa 

fj:*c>»n xnox'x' latoly olDtxxixxod matox'ixxl ax-o addo<i. Tlxe* 
nxoTxioir* o>ctonds =3 to 7^5 {xa^oM and tixoro ai *«5 U f>lato« 
tliat ax'o «‘»Dcoolle»n tly i*o|'>x*o<ixiood fi*oxxx ^lioto|ti:x**xj>lx« l>y 
tlxo fcJnx'voy itwolf. 

lixJt’UJVtnxxxA. Vc>T-*ox\Tsrici Xtoc^Jis. ''Xlxo axxxxixal i-crDjDcDx-t 

of tl:i <3 CJ-oolof^ioal S^Sixx-'v-oy of Up^anda fox* 102 7 ooxitains 
a jDi-olixxxixxax-y aooovmt Iny ^x*. W. O- Sinxnioxi» of tlxo 
voloanio xroolcw of tlxat jxax-t of tlxo Tixifxxm fcxix'xx aaroa 
'W'lxiclx lios in tlxo oxctroxxxo fsoxxtlx- w^ost oox-riot* of XJ|^arxdxx. 
171x0 x'Ofjrion waa ^^Dcjxlox'od l>y IVEt*. OotxxIdo 

dxxx*ixi^ 1 02S xxnd 1 02€i- Of tlxo tlxx*oo 1 ax*p:o -v-oloanooa 
on tlxo fcxordox*, fc^aloinio i« tlxo oldo«t ; it>w cxldox* lav-a« ax-o 
Ixasaltlo ox* axxdc^Mitio, w-lxilo tlxo latox* tlow-^ coxxaiat x>f 
oli vriiio-I>a«alt» xxnd loiioito-lxaaanitos, Tl:xo«o t.wo r*oolx~ 
tyfxoe al«o xxxalsio xxfx many of tlxo invo«ti^atod flows of 
l^^xxlxavxxx^a and IVT^alxixx^a, Ixx sorno of tlxo x»c>cjjVts of tlxo 
lattor*, w-lxiolx is tlxx.> yoxxn^f^ost of tlxo tlxx-ocs, I'adiatixx^ 
^x*oxxi>s of latlxs oocxxz* ^ivin^ a vcxx-y olxax*ac;- 

toristio aj.>jDoax’arxoo to tlxo lavras. I>7xxxrxox'o\xs stnxxJl 
oi’atox*s ax*o woxxttorod ovox- tlxo ooxxixtr*y to tlxo xxox-tlx, 
Ixot-wooxx tlxo ^I'oat -v-oloanoe^s and llaJko JVIntanda. 
''riioix* lavas x*axx|^o in oonx|Dc>sitic.xn fx-onx Ixasalt ox- tx*ac!lxy- 
Ixasalt to loxxcito-l>x'>arixx #;5 ty^xos, sonxo of -wlxiolx c’sontaixx 
oonsfxioxxoxxs Irxiotito. It is n<xto-wox*tlxy tlxat folsixax*- 
fx*oo i*ool«:s ai*o xxot rostx*iotod to tlxo ax'xxxx oxxtsido XJ^^axxda 
to tlxo x^xctont tlxat -was tlxoxxj^lit liltoly txy I?’xnolclx, Ixxxt so 
fax* tlxo vax-iatxon in x*ool«; - ty f *os foxxxxd in L? ^axxda Ixas a 
xxatrxowox* x*anj^o tJxan tlxat x*oo-o|a;ni«od l>y I*''xncil«:lx in Ixis 
-worlc on tlxo oollootions xnado t>y tlxo ^VTocldonlxtjx'^^ 
oxcjDodition of 1907 — S. lSrovor*tlxoloss, tlxo llxxfxxixxl>ix*a 

voloanio fiold is ovidoxxtly ono cxf tint* -wor-ld’s most 
oxctonsivo ax'oas of loxxoito-lxoar'ing: x-oolis. 

17 TK^oaY os^.ijpI^'xcaaoiMtAOJsriSTL'iSM;.- .Al^h iiixfxoxrtant 

advanoo ixx xnagnotio tlxoory Ixas Ixoon xrxado Ixv W. 
Hoisonlxox’jj:, in a jxajxox* in tlxo JgTe^^c/w-r/y i^fvyls'ilc of 

1 0 , wlxiolx doals -wxtlx tlxo natxxx'o of Woiss’s intox*- 
xnolooxxlax* forcos. 171xo xxso of tlxoso Ixas always Ixoon 
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xxnsatxsf aotoyy fx'oxn tlxo faot w^lxilst tlxoy aoooxxrxtod foxr 
fox'xroxmagrxxotism fomxally, it w^as xnxfxossilxlo to jpofox* 
tlioxxx sjpooifioally to olootrio ojr xna^notio intoxraotions 
Ixotwoon tlxo zna^notio molooxxles. In tlxo pxrosont 
O'H-o.lysis tlxoy ax-o dojrivtMl fz*onx a qxxantxxxxx x*osozxanoo 
ixlxonoxmozxon Ixotwooxx €>lootz*orxs moving^ in difEox*ont 
plaoos w-itlx otHox'wiso ocj nival ont jrxatlxs, a j3x*ooodxxxo 
w>'lxic5lx Ixxxs alr-oa^ly j^xi-ovod nsofxxl ixx ottxox* ooxxxxoxcions. 
Tlxo xxow- tlxoory is to sozno o>ctozxt aixi>x*oxcixnato Vxotlx 
ixx i ts _ assnxxxpxtioxxs azxd dovolojxxxxoxxt, Ixnt it loads to 
ocjnatioxxs fox?* tlxo zna^zxotic izioznoixt w'-lxiolx ax*o idontioal 
ixx tlioix* rrxaixx foatni-c^s witlx tlioso of VVoiss, azxd Ixas tlxo 
xx< Iditicjzxal zxxox*it of |xx*odic tinjp; two fxxrtlxox* oonditions 
w»^lxiolx mvxst l>o satisficed fox* f ox*z*oxxxtx^xxotism to oconr*. 
f7>zxo is tlxat tlxo sjxac^xe-lattioo xxxnst fc>o suolx tlxat oacxlx 
atom lias at loast oij^lxt xxoi^lxl->onz*s, azxd tlxo otlioz* is 
tlxat tlxo total qi^xxaxxtxxzzx rxxxzxilxor of tlxo oloctirons z*o- 
sjxoxxsilxlc^ fox- tlxc?» zxxa^afxxcetisixi mxxst not t>o Icess tlxan 
tlxx-oo, Ixotlx ooTxditions txoxn^ sxxtisfiod l>y iz-orx, crolxalt, 
xxxid zxiol^xel, altlaoxxj^lx xxot to tlxo OD^ioInsioxx of c^xtlxoi- 
sn ixstaxxcios. 'I^'lxo axxtlxoz* |Di*ojDOsos to oxctce^xd tlxo 
tixoox-y to tlxce oaso of a xxxox-o coinj-xlioatod atoxxxio 
xnodol. 

I'XXK IT>4 ijvixii'i'i^ixx. Irx flxo fT '/xoz>xxA:f'Z---^c:tx/ M-zxjjr of 

.1 xxxxo 20, IVTossz-s, Uloolx azxd l*'*z*ixlxlixij^ dosox*il>ce xx zxow' 
instz-xxincexxt, tlxo xxixixnotoz-, w^lxiolx is dosignod fox* tlxo 
x'ajxid ^ cexazxxinatioxx of tlxo ojxtioal j>zroi>ox'tios of 
nxatoz*ia.ls xxf xnost divor-so -tyfxos. Tlxo instx-xiznont 
is lii<.oly to ]pz-ovo oDctz'oxxxc'ly nscefxxl in 1 al>oz*atoz-ios 
azxd faotorios, sincjo tx-xxzxsjxaz'orxt , ti-axxslxioont* and 
ofiaac^ixo olxjoots oan all fc>o oxcarninod w-itlx ce<|nal oaso 
and tlxoT*o is xxsnally no ixocscissity to dotaolx sazxxjxlos 
fox* tlxxs x^xxi-fxoso- It oazx l>o txsod fox- tlxo o?cxxrxxizxatiozx 
of sxxclx ol>joots xxs jDaxxof', j-xxotxxis, ooloxxx’od i^clxxss, 
solutions, jao-wdors, iLijolixtijxce, t€e>ct.iJos, i>aizxtod sxx t-f ac^res, 
ot<t., or* fox* tlxo cxonxjDaz'isoxx of tlxo ix xtoxxsxl ios of li^z^lxt 
fz’ozxx dilfoz-oxxt soxxi-oos. I'lxo xnxi rxxotox*, -v^'lxicilx is 
zxxannfaotxxz'ocl l>y tlxo fix-zzi I‘''x-axx5e Holxzxxidt uzxd 
JE-Ixxozxscj lx of Ilox-litx, is xxxoixntod lilco a zxxioT-osoofzo, 
its ossontial fc-atxxx-o laoixxgj a I'xolax-istxt-ioxx- iDlxotozxxotox*. 
171x0 t.w^o Ixalvos of tlxo cix-cinlax* ficsid oorxsist of tlxo 
olxjceot xxzxdox* oacaminatiox x and a oozn ixai-isozx-jtxlato 
of dull zxxili-c-^lass z’osfxeotivoly . Hy x-otatizz^ tlxo 
jxliotozzxotoi’ >xl>out its xxxcis tlxo dividiri|^ lino Ixot-woon 
tlxo two Ixalvos vanislios wlxon tlxo lattox* xxz*o oc^xtally 
illxxzziirxatod. Tlxo oyo]^Dioco oxxx-x*ios a z*ot»xtinjc; dia- 
jxlxx-a^n, -wdxiolx is also fit tod -witlx tlxr-oo oolo xxrxDd 
ip^lassos fox- nso in ODcaxnixxing oolotxx-ced olxjoots. I^'lxo 
zxoooMsax*y oalculatioxxs txz*o |t?'r*oatly sinx^xlifiod Ixy tlxo 
attaoJxzxxon t to tlxo ^z-adnxxtod oix*olo of a soalo slxo-wingf 
tlxo s<q|ixaz*os of tlxo taxx^^xizxts of an^ios of z*otatiozx. 
llotlx dayli^lxt and ax-tifxoial li^^lxt oan Ixo oxxxpxloyced, 
and vax-ioxis a<;c;ossox'ios oazx l>o sor-cxwod izxto iDOsition 
if dosiz-od fox* tlxo j>u.x*jdoso of 'widonizxj? tlxo x-»xxx^o of 
af xjxlication of tlxo instz'Lxmezxt. 

JVlACJisrF?:T?owa?ixxoTiojM Osoxx.x.AToas,— Izx tlxo >*,rooe€*d- 
oj' tHri ^ c<afdc»z>*.:c/ o/* aurhcZ for* 

-Ajxz'il 102H, lr*rof. <1. W. I^ioroo Ixa^ (xxxlxiislxod an 
izntxortazxt ixajDoxr on ‘ ma^notostz*iotion * osoillatozrs. 
Ho dosoz-iixos a zixx-wly disoovoz-od motlxod of xxsinj^ zna^-*^ 
notostz*iotion to f>z*odxxc50 and to oontz*ol tlxo f z*o<jxxonoio*a 
of olootz-ioal azxd znoolxazxloal osoillations z-arx^injo^ fz*oxzx a 
fow Ixnrxdx'od to sovoxral Ixundi-od tlxousand csyclos fxozr 
soooxxd. Tlxo motlxod is Ixasod on tlxo intozraotion of tlxo 
znoolxanioal vilxx’ations of a rxxa^notostz-iotivo z*od and 
tlxo osoillatiozxs of oxxi-zront in an olootz*lo oiz*oxxit. 
jxliLonoTzxonon oallod zna^notostxriotion tlio osoillatzxx^ 
olootx-io c5xxzrr*onts oaxxso tlxo xrod to vilxzrato loxx^itxxdizxaUy 
and tlxo vilxzratiozxs of tlxo xrod xroaot on tlxo ^ootzrio oizr- 
oxxit xzxaintainizx^ tlxo fz'ocjxxozxoy ooxxstant. Tlxo oon^* 
stanoy of fzro<g[non<3y olxtainodL oompLax-oei favotxxralxly 
■witlx tlxat olxtaizxod l>y nsixx^ tlxo jxiosBO-olooti-io oiioir^ 
latoz*, Tlxo oorxjstznuLotion and adjxxstment of tlxo 
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xx:k.et|^;x]LC»t<>»'tac*i(>t*ioriL v^1»x*«A,i>oz*» isi &o »iz»|^lo -t-liLebi:) l€ur^^ 
7txvkrx%l>03rBi, of ist.eiidn.clciur'cif* of fr'oqo.oitJLoy ooto l>€» mabclo 

c3o*»t>. Iitt 3 p«fcirt>iovil«.ir ja.ow o@oiila>1>ox*» vcrill lt>© 

imost. -u^erfiii fox* fclTLO rskjrLfgG of froq|[-UL©rxcio» l>olow t>woxxi>y'- 
13 v© -blitoxxHfikrxcl oyolcsw jaox* taocsonitl, fox* a-t tr-lxos© i*axx#;?©«* 

o3ry«5it,al ooxx-fctrol x« ixxrx|>x*auot^ioa1>lo OAvixxg t^o till© jur-olxilii- 
tvivo oost. of ttxxfJficiool^ly' laiTiQi;© cx*y^H€al vil>T*at>ox*M- 3?*ox' 
f2*oq(xa©TXCji©« Ixr^fwooxx tiw-OTify-fix^t? t.lioxxHaxici axicl tiliroo 
Ixxxoclx'ocl t^lxovxf^axxcl yiox* w^oontl tli© xxiaj^xxof.o- 

«t>x*i<'Jtiioxx of4crillat-OT*gs aixfl t*li© OMoillat-oyw 'will l»»wo 

a ooxxixntx«.>TX tlolff of i vilr»©!s*r». I*^or liijpclioi* fx’oqtK^iic^io^ 

l.lx© T>r“os€-*ot. xxxalto of xxiaj^».ot^>stix*iot»ioti o«<-il lat/^jx-ts tio r5L«jt> 
w^or*tc AV«r'll, alt:,lionj3rlx t.lx<=*.y fxixiot.ioti xxfx +,\’v<> xoillioii 

ojy*cloj=s jpoT* stoooricl. It* wa« ol>j-ioi*v’'<e<i 1>Ha.fc ti. x*o<l of 

xiiolcol W'lioxi o-iagootisocl wlioi't'C^nocl 1>V' alioxxt* <.»tx.o 
Tiniillioxit.li of it*s loii^t.li f<iT* a Txia^xTcityi«ixi|^ fit?l<i of orio 
Wlioji, liow<^v"ox', it in xi l>y a foJ*^^o 
t-lxat ixxoT*csaMOM axicl t3cscI•<la.^o^^ ixi »i,xi omc'iI latox'V' xiiaxuioi- 
iit a- y>OT*io<l x-o«oiinxxt it « fi*oe- i ri*^c*,lia.iii<_*til OMoilia- 

tioxi, tlio isHtii'tof li? xxxkI lt?>i»f 2 ;t*hoiiixi^ xxja>' >>«' tuoi-<' tliixo 
i\. tixrxtw xi.m jy^i^oat. ivi<;'t.ljc»< 1 w of xtaliliratixxjj^ tlxx^xo 

nt'w o««?i 1 lixtTix's; f ^ >1* UMO xx.-5 wixv'^* -mot i*o« ax'o j^iv’-oxx. 
X't'rv iiit.<r*x-x*.‘^t'i»i^]^ clat-ii. »iv<.' aJwo |j:i x'ori on tlio of 

i-4ixTixiil ill vtvx-ioiJis m«'t.«ni<* 

''J'nio I-Qi' i:'’j :< ”T' Of* I > it i im i ; on titic M VM'f’icM >?^f TF’itoix I'lN 
I ’!•: itoiv 1 1 *x>: IViX’ftK' <> :s;. i 1 1 1 <-: - < >>c "v-t ; n.— "Plio irif 1 1 i<*xic*-c* 

ol i \'t' cii'V'in^x on tlix^ ic»i i I »« iiiti'io 

fiti<l o -ix 'vv'ii.'-i MtiKliciil womt* lix 

J '»4I l«wC ‘l”, XX'llO foTlTIcl lllixt til*' <ll*>' J44 «. 1 1 < I X»r>t <*0 HX 1 >1 XXC* . 

Jjjitt'T* liJix'o <>1 >t titikt*!.! ti ilfcM'oiit x*<i;Hii llt^^, and a 

I'lirl Ikm- ill v’Os^ti jurat ion oit.friotl out* l>>' •! - W’. JSmit li i« 

< 1 1 I x'f i in lli<* */ ff ft f't'terf t->f tJa fot* 

It ftmiitl tli«it vv'ln^n rnti'<»^«*n j ><»i*oisci<lo i« 

iM'iilotl vvitli |xljO!-ti iliortc* i>x;i<l*^ it 1 1 i>i«of ri>»,t Ois to a 

4 ri-< •?» t <* 1 * tJniTX tli<* n ioi?-it »tn«^J t lit* nit»*i<T oxcidc.* 

»*Tnl oNNi^on <lt> not i*t*r*oinl >in<‘ t>ti <*o<>liiifr. ’‘I'lai xxitt-ii* 
aliso < loooxnjxowt'is intc# it.*** « -lornt ‘lit at afc>«>nt* 

r»00" tnot’o I't ‘iKli 1 t-fitni in 1 la* j it'f't-!<'n<*tr* of rnoisst nx’t'*, 
Inil- t t-t‘4it*tion ni«i>' l>t» c^ti t I l> 7 ^' tl»<' Ian*^o 

wiiT-iiicM* of t la* j iliowj >ii<>i*nj-4 j »on t ox i< It *- '^I'lit* f t>f*i natioxi 
t»f 4».n atldition c*t>i r>|xonnd l>€kt.wo<*ii ni1»*o^t.*n f n'ftaxitlo 
anal f iliofsj ilioriijs j: a tri t < »x iilis ii,l>t>vt* 1200", aw o I >«<*!• 
l>> J^irt im^, waw alwo xiotif-otl. K i t j'< >^j:**ix fioroxitl© 
ititfi- int-<*nwiv*o dt';^^ijx^ir at tfio ot'dinai’V' t oj n jioi'at nx'O 
<»nlv' <loc*oin|x<>wotl wl ijjTl it l;y* ov*€*n at fiot>' , Imt if lioatod 
1*> <>120’“'’ anal tla'xx ooolod, it Ixtilia’vot I noi-mti.! I^v. TTiiis 
«*f'tV*c*.t ixia,>^ l>o <inc> to |>at-tixx! <loc*c>rm^>owit ioxx of tlio 
Klaww >>nx*f*xoo at- tlio Iitf^lxox* toixxfxoi'at n»*o. J*ol>'nxox'i«a- 
t ion of niti'<x^oix fioi-oxicJo to t-lx<» t I't-rox it l<* ooonx’s^ lo5« 
i-<*adil.v wlion tlao »?=» «lx*\*- 

l*xxici*AaATi.c>jsj Ais[i:> jRxFto i*is am ic« oif- P*icnrcNoi*^fixsN. 

A-it-lionj^fi a fox^' of its <;orjxj>lox tJovi vat i-voft liax^o txooxx 
< ioMorilxecl, «ol©xxojxiioix , tlie> soloxiiurn txxxxxlo^ixo of 
1 liiojxixozx, Ixas ajx^ar’orxtl^’ j*OTxixxixiod xxnlcxxow'ix. fi'oa 
(JOOl>> olaixxx©d to Ixavo olxtaixxod it ixx smxxil c^xxxnxtitios, 
l>nt liis ixx*odxxc3t Ix^cxd f >x*ox;aix-t.ios V'ox’>^ <liffox*oxit fx*oiTx 
lliowo of tlxo soloxiojxlioix xiovi’' isolatod foy .HT. V. A. 
Tixisooo axxd .J, li, I^ool. Tlioii* znotliod of |>x©|xax*atioxx 
and xxiaxiy of tlxo j^x-oixoi't-ios of tlxis int©x*ostixxj^ svilx- 
wt.iixioo ax*o dosox*il>od ixx tlx© ^orcrnctl €>J' tJKi <^fi€iTn,i.C4xl 
fox* dxxly, S©l©rxonix©xx Vi*a*s olxtaixxod Ix,^ 
pawwinjar acetyloxxo ov©x* s©l©xxinxxx lx©at©d to xxlxoixt 
4 00'^ in a silioa txilj>© axxd ©oiidoxxsiixigf tlx© i*©a©tioxx 
prodnots ixx a «ool©d x-oesoivox*. Hovox*©! liydirocxxx-lxoxxs 
\v«*x*c> ixr*odxio©d, btxt xxxxxolx of tlx© l>x*oxvix oil fox*xxx©d 
e<>jiMi»t©d of solorxo^xlxoxx, wlxiclx was ]pxxx*ifi©d l>y cax*©fxil 
fraotiorxatiorx. Irx tlx© jxtxx*© stat-o it is a oolonurloss, 
fnprlxly jrofjraoti-v© lx<^xxid» fx*©©scixx |5 at alboixt — 38^ axxd 
liiiv'ini^ a sli^lxt odo.xJur.. J\£ol©oxxlax* w©iglxt d©t©rxxiiixa- 
t«f)ns slxotiv©^ tlxat it is xxxxassooiatod- 01x€*xxxicaJLly, 
wtiJt^xioplxoxx. xrosorxxlxilos tlxioplioxx ixx t>©ingr iixaotiv© axxd 
^<‘i-v stctlxl©. Zt is xxot x*©dxio©d. Jyy ordirxctr-j^ x^dxxcixx^ 
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aj^©xxts arxd yi©lds ixo xxaotlxiodid© ©voxx vv'lx©xi lx©at©d 
witJb. xrxotliyl iodid© at iOO"^ fox* twoxxty-foxxr lioxxrs. At 
tlx© l>oilin|^-point it x^aadil^r dissolve©© svxlj^txxxx*. Txroat- 
xxx©rxt witlx t>x*oixxixi© ox* ©Ixlorixx© ixx caxrlxoxx dxsxxl jxlxicl© 
yioldod tlx© t©tx'a1t>x*oxrio ox* toti*aelxlot*o d©x*ivativ©, 
Ixxxt tlx© ©ox*x*©wtxoTxdirig iodino <**orxxjpo«ixd ©onld zxot l>© 
isoJ txtod . 

A Z’*jiisTX3vrxoNiG 'Vox-.x-iwtic'T'isa. — It is woU Icnowxx tliat 
ixx jJ 5 ©xxe^x*al, ■vi''lxon tlx© ©lootviti str*©ws b»c>txv©<^Tx two 
<^le'‘c:t-x*od©s ixx aix* attains a <l©tiiiit.© x^alno, a w|>txx*lt xvill 
c'nsijc'» ox* Ixrnslx dis<?lixxT*j?©M will Ixc'jc^in. Tiiis 3inxitin#ar 
valixo of tlx© sfcx*©ss cloj-jorids on tlic^ xnajurnitiKl© ariTl 
slxixfxc^ of tlx© ©l©t*t.x-o<los- If al t©i*ixat*infj; jXT'e*ssnx'i.>s l>t> 
©mi>Ioy©d, tlion ixi ooxxifxntinjfc^ <*l©otx'io stx'ttss t-li© 

|>©al< valxio of tlic^ volta^© axid ii<xt tli© x*ol t niot<’>x* 
x*©adiTX^ Ixas to lx* taltoix, Jn tlx*' Axi^jcxxst nnxnlxox* of 
ill© e/ox*/*>TTx/ of iftf J iotv o/* 1£ tttf 

J-i. IMonllixi d©sc‘:x‘i !>**s a t li<^i*nxic>iii<^-: voltniotc*!- 

wliic^li ©an xnt'awnx*© liotli tlx© jxoalc atid tli© ni©an 
*va.lii© of an alt.*^j‘natiii^ voltaj^c*. '■.IT'li© dial Ixas tw,*o 

s*ia!©s 0!<xi't**’‘Sf>on<J iixjjT lc> j>©al< ixnci moan x^aliios i*©- 
sfxooi i V** I V , anti a <-liaixf^©-oN'* * 1 * swdt©li r*oxxv©i*ts t lx© 
x**xlt.xn*^x<*x* from oxx-* x‘oatliix^ to 1 li*' otli«'x*, '’I'’!!*' |.xT'alc 
V’aln** is ixif*asnrc*tl l>.v tli© xn©aix #:^i'id oiixrmnt of a- 
<5ixxnnlfi,t ix**' jE»ri<i i-C'-tit ififr. T t. is slxt>vvxx Ixv ©?cjx©i*ixxx©nt 
t liat tli<i irx^axxx |tri*id jiotf'ixt ial is | »i*ac*t i<'a*ll>-* i:xi'<->jxor*- 
tional to tlx© jx'alc N'txl no ixiat tor xx'liat tlio wav© 

sli*x|>© ma^' l.>©, ''l''lx© >xc*©\n*a©>* « »f t li© xxmasvxrorrxonts 

is aliont t fi«* s»xm© as t liat oHtaixifil from oscjillo^ranis. 
T'Ji*.’* rra'atx x’alvx© m©txsn»-t«nit^n t is nnxdo lx.v oxnittxTxpr 
til© f^rid ora i<l€'ns©i'. ’'FHo txntlioi* disonssos tli© a.oc?xii'ao>' 
of tli<* mot Ixod anal^'t if;a.H\»‘ xmtl j£^iv<?s ©3«jx©x*inx©xxtal 
rosnit-s in sn|>|>ort of it. 'T’Ji© \isi> of tli«* voltxxiotor is 
illnstx*at©cl !>>- farix’in^ onrx'«*s xvliioli slxow tli© <listoi*tioxrx 
|>rodn<*t©d l>x *** ftatr-stxtj^© tlxoi'inioixio amjxliflox*. 

A /iOt> JK.V. Z"'ixANsxi'oaMii:ix. jurroat ad- 

v’axioos* tlxat liav© Ix'on xxxxxd© ixi iiijjrlx tonsion t©c*liTxi<|^xio 
1 diirinj^ tfi©* Ixxst f©xv* Ixav© lot! to c*oxitinxiall,v ixi - 

ox'tiasixxj^ Ixi^li pr«'ssnr<^ tosts Ixoixx^^ spe'oitiorl fox* ixxs'nlat- 
ixx^ xnatorials. A •'*t>0 liilovoll t*»stixx^? jrilaxxt wlxiolx lias 
Ixoi'xi install 0*1 lx.v tlio A. 10. t.l. f All jcrom ©in© JEloJctricitiits 
t 5 ©soil sc? lx aft ) at tli© ISnfit'ld C-aliJ© Worlcs, IZx’ixxxsdow'ix, 
ijs doscx’ilaxl ixi J *^'oy fox* Anj^ixst. XJxxlilc© 

otVior fxrixiM, t-lio A-I*j.O- pi'odixr?©s tli© lii^lx prewsnr© t>y 
a sixijg?!© trarxsformor ©x*©c?t©d in a plain lioilor plat© ta-nlc 
tillocl vritli oil. Z’'Jxis taxxk: oan 1>© ©artlxod, and so tlxor© 
is littlo daix^ox* to tlx© ojxoratox*. In vi©w of 1*>x© larjor© 
olxarjBri»ipr onrx-oixt taltoii tlx© oalxjos dxxxrixxi^ tost, it 

was noc!©ssar;>' to Ixav© a lax-^ar© ©ontiniions oixt pnt. Tlx© 
trarxsformor c?an snpixly at 41GO lev. sixx^lo plxas© or 2fiO 
lev. tlxro© pltasc* ooixtinnonsl>-. Tlx© inaxcimexm jfirossxtr© is 
onl>'* to 1>© applxod for fix’-© xixixxntos. Z''lx© sparle is 

Ixot'woon two sj cxl xciros ©a©lx of Tf* oxxx. diaxxx©t©r plaood 
Ixoriasontalljy. ^Tli© l©xxj^*lx of tlx© sfxax'le ^ap is adjnstod 
©lootrioally* I>x xxxoaxxs of a xrxotor drivixx|C? a 'w^OTTm slxaft. 
Tlx© xxx*x.3cixxmnri distaxxo© apax*t of tlx© two splx©r©s is 
60 om. and it taleos fonx* xxxixnxtoM Ixofoi*© tlxo splx©r©s 
tonclx on© aixotlxor. Tlx© ©xcact distano© l>©tw©©xx tlx© 
spJxoros is road I>y Ixotlx Txx©olxaxxic;al an<i ©l©©tx*ical irx- 
dioatizxi; d©vic*©s. Tlx© forxnor is ixx tlx© slxap© of a olocic 
dial vrlnolx caxx l>© x'oad froxxx a csoxxsidoralxl© distaxxo©.. 
Tlx© VO 1 tag© ©an also l>© i*©ad lx>* xxxoans of aix ©lootro- 
statio voltxxxotor slxnxxting tlx© two ooxxdonsor plat©s 
wlxiolx ar© ix©ar©st tlx© ©ax'tlx of a ©Ixain of Goxxd©xxs©x* 
platos. Vory ©lalxorat© safoty dovicos axxd ixxtoxrlooles 
ar© ©mployod. Tlx© tost gonorator oaxx only lx© ©xcoitod 
aftor «dl tlx© doox*s of tlx© wi.r© xxottixxg ©xxolosxxxr© ar© 
closod, A nnxnlxor of xrod lamps ax*© arx^axigod irotxnd 
tlx© ©xxolosxxx*© and axxtoxnatioally Ixglxt np wixoxx tlx© 
xrnaixx switolx is olosod. It is statodWlxat tte© sot is not 
ir©<inix*©cl sixxxply fox* praotioal pxxrposos l>nt also fox- 
impressing visitors and oxxstoxxxors witlx tlxo tlxox>on«lx- 
noss of tlxo motlxodLs of testing adoptod. 
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U'ni'v^eirsitiies in t:lie XJnit:ecl 3t:£tt:es of ArxxGricsL* 


I JSS’J/'OX^lVXA.TI'XCyiSr Cfc-feout «tli.xo4a.t.iori ».i:iLci i*o- 

soa.x*ol\ ii:^ LJxxit^ci 4dbv«.iXa^t>lc» iix ^re^a-fc, 

t-o t-lfxe vmiii.it.iat>ocl^ irxlootl, ixT. «iXil>ar*T-ass3iii'x^ al:>xxjnLtlairxo«. 
13e>siic3.ess tilxo^ ‘ oat^eblo^s^ * axxcl x*« 2 » of a flxoix«axxcl 
collo^oa, xixxix'csi'siti-ios, atxcX |;>i*ofowMioTxal «C!liool«, 1:-l:i€?x't% 
ax'o t fio x^scoolJorit; »t:atist ioftxl .-^ixinmax*!#^*^ txixcl of 

iT/lxo I^xxrtjaxx. of lSclixc?«.'tiorx, a fxicsxx tif xxl wfi’oaixi of *xi*i.iol€?f=t 
irx J\.xxcxox'ioaxx. fxor-iorlical«, x*<-| :»oi-t.M of ixx voatJl^afioixs 
o»x'irio4i oixt^ orxciox' t-fio < I ii-t^ctfioii of oei ixcj»x.t.-ioixal 

xxHt^ooiat iorxi^ arxti f oixrxc iaf ioixs f=;xxoli a« -tlxo < iai'rxogio 
f'’‘oxxTic lafiori for flio -A.<i vxxrxoorxxoixf of aticf 

x’ooorci» of viwifox'M fi'oir^ fCtxrojxo. 

ooxi<50£xi.-ioix« oxxi-i’fxxt: ixx <Jlx*oti.l. ISrit-tiitx ow'o t }i<^ix' ox*i^iix 
lar/j:**l>' t o ffxo la.*-4f -xirie“tit.ioii<.»< I »xii'oo xxiacl, rxot. 

~ ^ ^ I of otJit.^?- t:-oi*f-i tro 

y\. irx<5x*ic:a, t-o ooTxt-ac^t: A-ritlt x*iwi t « >r*« t>o f-*'tn‘o| ><.*•, 

iiKislocliiiyjr X-tliocle*.'^ fcsc'liolai'M, ati<i 1<> i** i t x j >oj|>i4 I *xi‘ 

fi^'-fioxx. yVxAVoxio to *x|»|>J\' t-o *yxt ioixt-i t^luxt^ 

forixxotl t H**' t-x*wt- of XX jxixx’c^l x' '4*ti ’vx e'l 1 -axixt 1 ix^xxt i - 

<*:XXtOCl, c** >T lX|.*X*<?Ii<’«Xl wi VO, Xll X< 1 H J > - t -O - <. I 4» t O 1:4 ». * f %’ t' V C*<*l.ll<l 

xltj Ixott-*?!* t Jixxrx t I jij n* J t>< »t >lc ^ I'oc^x'rxf 1^' i^^sixoxl 

I tJxo .A.Tiio*‘ic5aii oxx f'0< Ixxotxtioii. 

'X’lxiiS v'olxxxixc* axi xxcl i oi x*ix>>l v lixi'.ici txc-o-oixxxt 

of ox'^axxiwafioxx of c^c 1 xiotxli oix in tJxt* l'Xiit^'»cl iStvat Ofs 

and trixo ol laraofcox* xxxxd rolatiorxw of <*<>l xxrxivx»i'wi 

jxx’ofossioxxal Mt^liofxl, arid ^t*»x( J i ixxt woliool of ax"t « ancl 
w<«ioixocxj=j, a.Tx< J , Moooridl^', j >iXT“t I o n lai*.*s in<l ioxxt in^ tli<% ^i^n- 
<-*ral rsHax'aotor xtrid x’OiSoxn*c*Ofs of «*a<di of t 31*H nni- 

v<*r*stit-i<.»« anti at3c*rodi < otl l>>' fi"v^o ^icroaf 

xxrxdartl it^inj^ Ixotliojs in tlix^ ahij-strxxoo f»f a 

oesrxt x*al ^o v*3i*nrnon t a! *xnf liof*it;v", j >i*ox'itlr* for tlic^ <lo- 
xi'oloy >xxx<F-nt> of ot>-oj ><^i*at ion ximonp; t Ixojst^ iriMt i t-xi t-ions-s 
axxd Ixot'xn^on 1 1 loxn anxl tilt* fcto I lool.*^. l>t>dit?>i 

Jria,x '0 all adoyxl-otl xxnd aj>p>li«3cl wfaxxt I «xr< ijs fox*rnnl« t-o< I 
Ixy fclio .A-ixiorioaix 0< axixoil on Ji2d xxtsaf ioix xvlxiolx xv'xxi* 
ooTXMt-itxxfrOtl Ixv t/lxo loarlin^ od noxxt ioixal a^<MOX3lxxtioxx^4 
and xinivorwif i<i« xxnti <3ollo;^t?M in 

TTlxo jiX .1 n«>i*ii^*xn ‘ ’ «txxn<l» Ixot-xvoon f-lio- Urit^ifilx 

«ooofxdarx ««lxoof arxd xxnivnrMit/^'^, offtsriixj^ a- i^fc^ixonxl 
Of! nc*al,ion dux'irxf^ fom* y€?*arM anti oonforring a lxxxcilxolox*’« 
<loy?x*oo. It.M fix’wt. tr-vv't* ^'*x^xvi*ts ai*o ooxxxxxax'alxlo vritlx t.lxo 
lixMf t.'W'o of a Xi2nx-o|xc!arx //yot5ei or* r/t/nxmx Af'i#/ w , anti ifw 
laaf twtx xvitvli 1 - 1 x 0 tii-Mty t>wo of t-lxo l^ronoli or CJx*mxaxx 
ixnivors-iif y . Tilt.* ‘ ixnivt3r>si t-;y * t3oni|xri«ow ‘“a crollx^^o 

ox* collo^?:o» of yVrta, nro, arxd Srsoioncft lxi«t/ox'ioall>" 

1 . 1 x 0 firwl jxart of lliti ^mt^rioan xmix-tn'Mil^^ to <?<.>xno inlo 

oxcislonoo tint I y ix*of owwional ooll ox* «<L3ixool« of I.^aw^, 

IVIodicirxo, 'J’’lx<^oloy;;>^, t^tc:., axxtf, «*My><*oiall>^, a y^r«.tlxxalo 
Moixool t>f -A.rl«, X^it or alxxro , mxtl t*Joionce*-” 

Xi'oi* ad-i nisf-tion to oixo of tlit' ‘ aoc*i*otli lot I ’ liwlst, a 
oolloj^o liaa lo fixltil a xminlxor of niixiinixxnx ro<|ixirt^- 
xxxoxxls, axxxoixi^ vx’^lxioii ax*o : an atit^xyxxato tslaff (for ox- 
aTxijxlo, for a oollogo of ltK> atxxdontw, in. a wirxyT^Io 
otxrx'icixilxmx al loatil oij^lxl f till -lixnt* lit;ad« of tJtsjiai*!- 
xnoxxls) ; a ixxodoralo ‘ Itsaoliiix^ loatJ,’ ixorxnall^V^ xxol 
xxxoro llxan It* Ixoxxrw a xvt’tolc ft*x" aix inwt x-xx<il^*i* or 
ola»so» (oxcoln^ivo of looltiro.s:) of inoi*o trXian :iO filxxdonta ; 
arxxxxxal ojxox'alixxpc ixioonxo, o>colix«ivo of yxavcnonl of 
irxloresl, axxrxxxilioa, «lc3., of al loa'sl i><i,000 dollara, of 
'W'lxicslx rxol lo8» llxaxx 2G,000 dollax*s=; tsiioixld Ixo doriv^od 
from slaXxlo eoxxroos, ollxor llxaxx «lnd*'xxls, yrrot'oralxly 
from jxorxxianont oxxdovrxnorxls ; a, lilirary of at leaol 
iiOOO volvxmo*3, oxcdxxaix^o of jxxxlxlio dooixmonlts. Jtsfo 
oollego is aoorodilod xxxxlil il iias Ixoori irxsjxooted. arxd 

* •• Amiericiai U ill vt*r«lti«>s «mtl OoUtijurf**.” KtWt>t*<l t»v TXavitt A.]a.n 
Ttofc>erti&oM. 3cliH"-»S4r. Citew Yorlr arttl l-ronttoii r Sorflint^r’tt 

1.02S.> iStxr. €Vrf. 

“ A»»ooin.t.l<jn of ./tnicsricfiri 17 iii N ojtMx Ooiitrtil .A ssooiM.lton of 
<Joilt3ssc*s tmd St^tio»idla.r>* St^ftools, A.AHvooitxt.1oit c*f (JolltM^t**? CLud Socoudixrv 
Sofittols t>f t-tie HoiiUxe^irn. Afwotsitilion «»t tJolloiros and HoooudarV 

»oliool9a of Itic* &Uddlo »tar«« Mod iVt arvl«-xid, ttSj 

A^soclalfou of Secondary stnd tfindier ^oltools. wear. 
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x*op*orlod. vijporx fc>y ay^oxxls rogfxxla^ly* afiyxoirxlod. V>y llxo 
aocsrodilixx^ orgarxisatioxx- 

Oo-€^x.l noatioxi jirovails irx llio *wosl ^ sofxaralo oollof^os 
fox- woxmsn oxcisl j*arlicxxlarl>’" irx N'ow XUSrxy^latxd arxd lixo 
.cVlIanlit: i^lalos, rxorlXi arxd soxxllrx- Tlxo or^arxisaliozx 
axid xrxfXn<^n<?o of rrxorx a^d 'womoxx -wlio lxav€?» Ixooxx 
slxxdonls l€>|jct't Ixox* aro f'xlx-aordiixarily offodivo irx 
.A^niox-ioa. Tlioir st^orolax-ios Ixax-o ixooorrxo so rxxxxxioroxxs 
axxd onoryjfolio llial sixxoo 1013 llxo^- lxav<3 lxat.l llxoix* 
owrx assooialiorx, ■vi’^liiolx Ixas ]f>ixt>lislxod, in adtliliorx lo 
m^oi*l.» of llxoir ooxxfor-oxxcow, a IVl anxial of .'VIxxrxxrxi 
X-V^orlc.” stalislioal st-iidN* of csarxxjxaxj^xxM ooixclxxctod 

x*<3c;<>nll,v si t -oiy^lil irxstilnt ioxxs fox* raising fiiixds 

sliow's tlitxl of a total «mn of 1 i>0 million dt>liar*s* 
ixotxx'lv Ixtilf was olxlaixxod fronx alixmni. '^Plit^ir ixx- 
flix<3ixr*o litxs lxot*n ±‘oll not oixl>^ irx iirxanfitxl <;ai n |>aij^ns 
1>nt alsi^i iix nxatlors of t'^c liic*at.ioxial jiolifjv, aixtl liit'.v^ 
slit>xx- an i rit*i*t3asin^ x^-i 1 1 in^^ixoss t<x ot > -<*|>t*rat.t* vx'ilii 
t*in|‘)lc>>'n ifiiil l>ixT*t3an>v txtitl txyxyit »i ixt i n€*n t of ll 

Tim of liiy^lxt*!* otlnc-txtion in i nt'i-i tT»x Inxvx^ 

<»>cfxandt*d rti-jiidlN' sinc-o t lit* W'txr. ''I'lit* ititt*sl slnlislittM 
t>f tilt* Unman x»f XCt I ixoaxlon slic>\x' tlitit l*«*twt^i*n ll>lJO 
afxd ISJlit* t lit3 tot.al animal rt -troi j*ls of tst nni - 

V'x3rsilif*s, txnti | >T*t »ft 'ssit >nal sf.fliool.s ( nninl*t-i-ii ^>T^^ iix 
1 iixort^asod fi*t>nx li-l-O t-tx d-HO inilHt>n dtilltii's, tlio 

nxorie>;>'' valno of liit'ir 1 *nilt 1 irxy^s and r*tj ni j >n-i«-?n4. in 
almost otynai y>i‘<>|><>rlit>ix , txnd tlit* ixnnil>t»r of yir-of t'ssors 
xxnd inst. motors from *1:2!, MHU f.o {“^t > j 2 ;i-t*at.» 

litxxvo v’'f*x*, lias Ixot'ix t lit_* siin nl f.ant»ons (.-xcy axnsitm of tlxo 
dornaixxl ft>x* atlni issitin tt> t lit^so insli t ixt i< »ns tfiixt l/lit*ir 
rosoixi*oc*s iiax'<^ l><^o»n ox-t'rt-a.3ct*d anti t li«»v liax-t* l>t.^t*n 
drivoxx lo afJoy>t | >i*ot c*ot i v<* i noasn i*< 's a^txiti>->t 1 1 it * tliirx^^tsr 
of Ixoiny^ s vv^a.niy it'd l-»,v <^>:oossi v'xt n u 4 nxl->oi*s. Tlix*\' lia vc^ 
inifiosod xxoxv aixcl st i-it5lc*r x*onri i t i tins txf admission, 
tlosiy^rxed lo orxsixrx* I lio solrtc;! ioix of Mxtiso Ixt'st. cfiaxHtiotl 
lo <.*ai*rjv' lliti-ir slix<.lii*s lt> a sixooossf nl issnt*, and tiiom 
Ixas Ixoorx xnnoix disonssioix of f nndixnxorxt ixl cynx*sliorxs 
as lo llxo aiixxs xxrxd |xn.rjptis*-xs of Jii^ixor odncrxxlitm and 
vrixxxl ara llxo tx|x*3S of stixdorxl Ixosl lillt*cl, from llxo 
yioiril of -viow' of llxo irxlorosls of tlxo oorxxf rx unity , for 
xxd mission lo its lionofils. 

Tlxo ovox'oro wtlin jj; -witii wlxioli tlio o<jllx^;^os lxavx> 
lxt»orx allliolt^d Has xxol Ixt^on W'illioxxt oom|xorxsalixx|^ 
Hoxmtils. W'iioroas foi*m<;x‘ly' oollo^os o<.»myxolod itx- 
jixritmsJy one.' w’itlx xxnollmr foi* st ntlrj-rxls, and llxx’*r<^ 

xx'as o^coeissi vr* ornyxHasis on fsaclosr'nals Hni it lirx|i 2 ^s cxrxd 

t'<j|xii|Xixxorxt llxoy aro xxow in a yxosilion lo xrxsisl on 

Ixi/^lior slaixdxxrtrls of cy ixali fioalit >ix ft>r adi rxissiorx, axxd 
orrxy liiixsiso cynality rallior tixixrx xrxoro xxmrxHt^rs- Irx 
worxxo JSlatos llio JStalo ixixi v'orsi ty is i*oc|nirod lo xxooojxl 
xxny ^ ajx|>lioanl for atlrrxissiorx wlio lias oHlairxod a 
lo_a.viixj 5 oorlifioxxlo fronx llio ]xrirxoi|>a1 of any acsorodilad 
lxijE?lx^ soHool. In trxoro c-asos, Ixoxvovor, llxo oollogo 
rocyxxiros Hit* oox nj*l«Hjtion of sfiooifixxtl work ixx JHIxx^lislx 
(3 xxnils), foroif^n larxf<najJLO (3), malHorxxalios <2>» Jxis- 
lory ( 1 ), soiorxco ( 1 ), and many admit only tlxo»c> 
slxxtl€*nls xvlio^ x*anl<od in iHo iirsl sovoxxlli or flx’Sl 
cyixarlor of tlioir olass al llxo oloso of Itxoir solxool oonurao. 

ISTor is tlxis now' onxyxlxasis on llxt> xytxalily of tlxo 
stxxdoxxt corxrtrxod t-o tiro tostxrxg of Ixxa ^txxoss for 
admission. THo^ rosjpoixsilxility of tlxo oollof^o for do- 
volooinig tlxo irxdividuLal slxxdoxxt is irxoroasixxgyly rooog;- 
xxisod^ and olaHorato rocsords aro orojpax*od Ixotlx at 
ontranoo ami aftoirwards for xxao oy ]xrofo»sor£i aurkd 
fxxtnro orxx£>loyors. Ixx lOST tHo Amorioarx Ooxurxoil on 
Eldxxoatiorx roooivod a jgrarxt of 30*000 dollars a yaar 

for tlxo do’volopmxoxxfc of ‘ jporsoxxxxol pirooodmro ^ a. 

torxn sigrrxifyixxg tlxo x^arioxxs offorta l>y wHiolx it is 
aoxx^lxt to Hrin^ tlxo oollog^o Into olosar individual totiolx 
'W'itn, it» stndorxts. llk>llany of tixosm efforts are direoti^d 



SjSIPTlEMJBBIlEfc S, 10:SS3 


or Z7JRJS 


383 


t^ove^^TTcliB x>leboirx£; t>lrx& &t^u.<l.ojnLt> ±r\ isomo c^f>]ro]pi:*iabt>e» oxxx- 
j>lo>nna^n-t;. ** "Vvi-tli cl«»voloj»a:i3t€>TX-fc oX X>«>r«K»:i.n.^l jpnro^ 

otdci «jr«» , msLy^ i>i*. 3E<Fol:>e>i:*tr»or& » “ in.olxjicdLi*x« l^x*eia,-t>ox* 

o.t>fc^rat>ioir». -fco eiie o.r3L£i,l3r»i£4 o£ in.dLi'vicf.uijaipl £i,l>^it>ioi8 etnd 
«w3lnjc»V€>xriorit;«, ]r>.et)8: C5om.e* ec des&iro -fco 'tjt£io£ctl 

oootxjpa.t>ioriei,l in£ojrix:i«.t»ioj:x, ... WliCBix tilio world's w'orls: 

V>o€>*-x s.nt€i,l^»€»d cktiid -fclio slcills Ck.Ti.ci cxvi«.lit.ios ro- 

*l^*-*-*-**^<^l for r>a.rt/icsTJLlctr joliis Irobvo tioort sjiooiftod, t>lT.o 


e^liTools ATTd oollog^is oebTs. sliiCkfio iJJitoir oixrri colei- eucid 
n^-felTods of instiroc-eioia. to et^tteutxx Txroro oviioJcly «.nd 
olfooi:.xvol>r tlno oV>j©ot.ivos of od\xoeit.ioxi. 

*^F*^^**^^ vootd^ioTua." 'ipids {icisss.^o i» sisn.l£ios.n.«> 

of re»ooTx1> ..t^^^xtorioexo rososirojbk 
TTi. -ttxo fiold of lax^lior e>duoa,t;ioTi. At.1>oTit.iori i« focjoscsd 
TnoT‘& on orSf^l^s u.Tid aorv'^ioo, cind loss on l^r'iolc.s ^Oind 
mor't.ab-r. 


lMCerist:€?ixxa.tic 'X'i^sues of F^lants. 


jr elioiil<i V>o 1 in.fK'kC'oasa.i'jS' tr.o oTTH>lT.«.si«© tiro inijxort— 

<^>f ft»c;ttsnx^ at>l.««T-t.ion on moristoms, 

a,Txd yot. tr-iio snlijoo.t i« w^lkidL is oit-Hor scrdly 

no^lod.ocl or rocoivt^s l>xit> scsmit:. JI3otn.nist:.» 

wjt.li d. i:xi*o#arrossiv-oor imj nisi t iv-o t urn of nijjid w ill t^Jroro- 
tor*^ ros-cl w-itli intorost f'rof. d. Jd . f^riosf.loy’s i>a.i>or 
on j>Un»t moristoin.s { £J ialaty U'rt.l J^<> , V’ol. 3, ISfo. 1 ). 

1 <>f J nc»j*ist-t^m ja.Tt> jiasstxl itx mx^'icvi?' 

froni t% ‘ cnxisnl ’ x ic-wv^joint: , nn< I nn ntlroi n| >t. is jiTncfo 
to sliox^ t^licxt' t'lxfli ill < 1 ov c>l t > j >n mnt <lo^>c'ncl« on 

I » i i ni^ ox'X'Tit.s, iini] in t nj*n a, sv'st*<^nx of 

inlt'rnal <-orrx‘lni in« lm*t,ors wKioli cont rol t.lio f>ro;^r-osM 
of i-rowtii '^I'lio anlltor <lraws a. sln*ri> < i ist inot-ion 

l>c.‘t wc‘«.^n slioiit. nix-i‘ist.c*»ns, vclnci* ai x* si if >«-rl to ial , an<l 
i-<»ot. n ir'^rist-t'-ms, wfiic*}! *i vf ' ♦ >-soatr.o< 1 , ond 

somo t x'nt-ntix.-^<* I'oason.s xvliy tiicir c-on t-in nod ti*woloT>- 
nicnts nro niti !> diff^-rcMit. Kcf *oi* t x'ci inix-ro- 

<'iit'niic!nl tosts liavn- cx»ntirnn'«l liis i-onc-l i ision Tliat 

t»t<* walls of till' j’ljol ntortsloxn <*<'lls «.ro in a Tiioro 
mi*iiffoi'x'nf iat st-iito limit tlioso of tlio siioot, l^xnni;^ 

'-1 lit inif iroj^nati'tl wiMi fatty an« f jirotc'in materials. 

r<i>w, I »ost.nlivt intr t jiassa/ur^* itf nnlriont. snl_>st anc*es 
itUmjJT ^liffia'ont iat t**<l I'nilnlosi-^ w-alls. X^iof. I^ricsstritxy 
4 i^risidtjrs t-liat ni<»st of tlio dic isiTtns in i'o<j>t. int'risf.onis 
aix- intoi*na.l l»oi*a.n.si’» food tnixti^i ial Vn-xs sonx<5 rl i llioi ilt- v 
»n t>assin |.5 to t lit' onforniost Ia>'ors of ct'lls. JKt t liVi 
sftm*' flint', tl ic isions oi't'iir fo r 1 1 to n io.st jiart in a fila-nt' 
t ran-<N'crsti to tl»<» i<»ot. a>ci.s, juri^'inxc f lit' y/ofr/- 


£/tGm of £Soljijc5j>l>. I3ot.li t>f tlioso faotox-s am nst^d to 
03Ci>lajn wlxy tlio root. |.^rows mostly in lc'n./j:t.li. In tlio 
slioot, morist-om, on flie otlici* laaiid, saj > i>asst's road il'v* 
alon^ flxo more* diffoi*on t iat-oti xioll w-alls. wdfli a I'osnlt- 
in^*: ^.^roatoj' division of coils in tKo sn}»orHc,ial layois. 
'X'lins tlio Tiririiordia of l-> nd -wcalos, l<3>av€%«, and flo'wors 
aro laid d owm , '"171x0 roiioafcotl t.an|j;ontial divisions of 

oamlximn C'olls, oont-rary to Iflrrtira'w I^aw-, aro O'X f>l*xi nod 
l>y t.lio fact tlxat. oaTnljinJn c*olls am riovt-i' in oxfixili- 
lij-imn w^itli tlio snrromidin;^ colls, iyinjui; as tlioy 
iic>i'jna.Hy <lo across a liytirop^on ion ^^radiont liot-woon 
jjlilooni and >E:yloxTi.. 

SSoino intox'ostin^ ions aro funti forward ro- 

«ai*din^ t.lio ixosit-ion of t.lio oamljimn olomtjuxt-s formod 
just l>oliin<l tlio root ti}>. In a fornxor jxa|>or fciy^ I>r, 
1^* '‘Jtxrsa 1 1 anti X'rof. X^x'lc^atloy , if W'-as sho^-vn tlxat^ tlxo 
i*c*acti**n of c*.amlL>innn. (in torTns <j»f liydroj^ojx ion corj-' 
c.ontrat ion ) is jnt.orjnotliato l>'»tw^oon tlio rola,tivoly 
allcalino |>iiiooin and tlio rolatix-^^ly aoid acylorn* ‘X'lxia 
reat't-itin is ai>}>ro3cinxa.toly tlio i-oaofcioix at’wiiiolx most 
filant jirotoins ai’o isooloofci’ic*, and in tlxo vioinify of 
wd tie'll iTAost x>rotof ilasmio syntliosia talcos j>lac*o. J*I tixo 
y^c*v.xxi.fx root, t lio ijrotoixliioom ^^rronj^is aixif tlio fxroto- 
:>cyloin jjcron fis, on altorixato radii, o^cncie tixoir aaf>s 
I'osfxootix'oly allcalino and aoid, and in tlio roji^ioxxa 
■wlji^i'o tlxoso sayis intorxixin^jrlo, tljo liydrogron ion 
ooni'onti'atioTx nocos.sary for tlio forniation of cam.- 
Iiixarn olxtains. 


Oi-ients.lisXs at Oacfordl. 


< >*!’ only -veas tJio 5S* ‘vc'ii t.<*<'ntli J[ ntc'rnat iomil CV>n- 
^ ^ #^iH'ss of Orientalists, wliic-li xca.s lii'ld at <i>cford on 
-Vntj. 5Scf>t . 1. tlio first na'otiiif 2 : of t liat Ixxly sixioo 

fit*' W'a.r, Imt it w*xs also tiic larjtyost ^sat Ix'rinjLC tliat lia<l 
* ^ ''r fxla^'o. It is an onoonra^in^ si^n of tlic 

I >.-,i * jf_>n of oriontalists* studios at tlio i.n<»jnont tliat. 
It* addition to tlio ordinary m«’'ml*ors, t li<?re xei^ro 
} n t txx'o Ixnntli'od oflicsial dolo^jcatos, w^lxo r^'j-iro- 

''*.•1 it i*<l tlio |>rinoij>al ^ox’^orixtiiojit s an<i iini x^oi-sit ii^s of 
1 !»»' vcorUl. TNJotw^itljst-and in^ tlii' f«**t tliat tiic nx'otiji^ 
f>|ac*,e ijx rnitl -vacation, <'>>:fr>rd j>rovx<lcxl ajn|.»Jo 
<-fj ti'rttnninerit for lior jixm-^sts in tlio form of irardexx 
p.'o*f.ir etc. An official IniK^lioon was ^ix'^cn l>y tlio 

oixtisli <-• ox’-ei'Txnxont ixj tlio ixall of < *lirist, C’lxnroli 

*■'»* t Ix' 0|>oniixp^ day. at W'liicli JSir Williaxxi Marris. 
*» 1 * ■«'* ilx'i- c>f t-lio f'omioil of Xndia, nrosidi^d. In %v'ol- 
y j > f 1 li iijtr t lio dolo^atcs lie |>axil an cdot|t.icnt triliixtc to 
tfi<« ’svoi'lc of ^ir C lotiri^o Orioraon in tlio X,ing:ijistio 
India. A. Ixancxmot •was Ivold on tlio evening: 


31. 


I Ix' <7<>jx.|5ross nxot irx oigrlxt saotioxxs, oaoli wit lx its 
^ ^ tai^xian . X»ord Olxalznors jpx'osiilinj? over tlio 
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(ti) («> : 1. A.noionl India, 2. jVfodc'rxx Ixxdia i Iran, 

Armenia, aix< I tlxo f'^anoixsns, X-*rof. JK, V\r. 'X'lionxas ; 

( 4 } XXc'lirow' and Aramaic. X*x'of. <i. A. Ooolco ; (B) 
Islam and TL'iirlcoy, X»rof. 1>. fH. :5kXar£n>liot»tli ; (t*) 
t^riontal .i;\.x’t/, J3ir IVfic'liaol tSadlor. 

''flxo oovorod a wide, raxigro, as xxxay Ixe 

lie re<l from tlii^ fact tliat one jxajxor even dealt Vvitli 
lang^nagjes «.>f A.nstraiia- JRei'liajxs A^ssyx'iolojgjy 
lield jxi'ide of |>laoe in attx*a<itingc att« 3 ntion, and jTXSti— 
tied tlio title ai>|xliod tx» it l>y f3x-of. i:..aixg:don wJxen Ixo 
<*aHoil it tile “ C^txoen of xnodern Irlistox'ioal IFtesoarolx.'* 
In iiis survey of reex^nt develojxments in tlie sixl>ject» 
lie eixifilxasised tlie value of tlxe Oerman disoovex'ies in 
l~fittite f3o^lxa9!: lyexxi, tlxe escteixsion of otxr Icxxovrled^o 
«^>f £*>nnxerian, tlie x-eoovex'y *>f tlie list.s of earl^^ dyxxa^- 
ties at X-^x*, and tlxe '*■ astonislxini;^ disooveries in tlxe 
Ixidns ATalley. lVf.r- AVoolley's aoooxint of lxi« e:i£eava- 
ti<xns at l'"r and tlxo ov’^ideneo for fimnaix fxxnet^ajt'y 
sax^rifice aroixsocl txxixclx intieTest j Ixxxt j-xerlxapMS i>lie 
most a^jprojxriato of all tlxe items in tdxe {xm^ramme 
XX' as tlie ojpening: of tliis seotiori on tlxe drat day of 

tlxe jxrooeedingfs of tlie Ooxx^gress witlx a xxajxer lt>y tJexe 
veteran scliolar. tlxe JR.ov. A. JEC, Slayee, now in lxi» 
ei^dxty-tliird year. 

It w'as si^pxifxoant of tlie Ixreadtlx of interest of tUe 
OonKress as a wlxole tlxa.t tlxe olx«^ in tlie Beotion of 
Orieixtal Art waB tals^en t>y Slir Jdiolxael Sadler, 
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of I.7r»ivor«ity CTollo^^ei, O^cfojrd. Mis p>rosiciorjLl>i«a 
fi-ctJross on “ Mocontr. ln.fi uortoos of Oriorxfal Art. n.j>on 
Wostorn I-*M,int.in^ ek.n<i JUit>or«i.t.njro ” slxowod jroims.rlcs.lt>! o 
ciisoornmoT-it. in l.rsoiri^ t.lio infinonoo of oi^titoonfcfi 
oontnry in t-Ho <irs.win^s of Oozoiis s.ncl 

<4ilf>in, wlT.il<9 ont., with st ohsrsofcorist ics.llx 

sti rn nl s.tinpc #3fr*s,sj> of Ossontis.ls, tlio s-fltinity hcjtw^oon 
"W' ore! « worth’s s.ttitnc!o to KTs^toro sn<J tlni-t t>±' tlio 

l^rost Ohinoso j>s>inters, 

!E2>coop>t for tho sj>oois.li!*it. w!io oonfirK's liimsolf to 
ono snlSjoot* th<5 'v^»n’iot>' of tho < 'ott^ #.??“<. > ss w»xs rst hoi* 
t> 0 'wil<l<iT*inp 5 ; tln> nximhor of iiclos 

montion of moro ths-n s, hriof «ntl oritirol>' i nit< I<^< ^ i mt o 
solootion* IVls-ny, c>f ooiit'MO, woro hifjchly t t'>o!m ic^sl in 
tlioix' intorcT>st . .A^moiit? tJioso of 'wiclor* s,T>j>«‘til, t^x'on 

if toolmio-s.l in Immirit-or, insy ho mi'ritiont-cl l*i*of. 
55oitlin’s tl iso vi.*^«ion of t Ijc' tfiont ioit y of tlir* i*<'C5*»ntly 

disoovoT'x’^f I *■ ’ *7 omiis ” in tlK’* iSliXv-onio oso| > I n «.s, 

i.o ^v'hioli 1 > 1 *. stot.«»<l tlmt ho hscj I'otinci siniihir-i- 

tios in «, Kiinmnisn ’V’oi'sion < I isc*o I !>>' i 

1>T*. M . h'm'im ^i'’w sii*ii\"sis <_»f t fit’* infoi-mi^tl ion rolstin^ 
to tSmolc miisici to 1 >t - h»nntl in Ai'iihio t <'i‘s ; nnrl n 

Y>S£>oi* hy I’vnr 52*x<ifi l^oy, AA'!ii<*h in <!is- 

iissiiijar < imn.j’ I'V !isj\. yii 1 1 1 "s !>**iiof in itk” tf mior*| >Jiosjs, 
fiT'ot I not^c I f if t-y “ t r*ot' nf*\\ xj n*>.t i'« ins of l»is 

?Soni<' T't'n **nsto»ns < J<»stfii*i h<*< I !>y IN1 1 *. 

>-S. "IMioimis in tiifillin^ m'strotinl. of liis in |>£xx*ts 

of Kontliorn A-T*s.!>iix n<'A’<‘«* tt*<»<l*lon !>y I^lm*oj'><’»mis, 
clxn'inj^ -vvliic*!! ht^ clis<j< » v*<^'x*od non-^Vi'sl> trihos s|>*.»*xl<in)Lj: 
fonr cliffiM'ont lH-n>icns.^<*s, |>ossihly frJc'Tn it i<-. , not iitjcIx'v- 
stoexi hy t!*!' -.A.ir**xhs. It AA-ns .sn^sffxost ocl t i»st l.lio.s<’r 
trihow 'W’^oro Hixinit i<*. Of f^otln li n^jrt list-io ixnd <5nltni**il 
.siif 5 niflo«xn<^t* avss !->«’. .A^Iixn t isrclint -r’s oonini nniont ion 
on t'lio tSinsi sc'riji* , in vN'liioii lio liol<l tlnxt his < lo<^i|~>lioi'- 
mesnt |:>rox’'<^d tlio origin in 1 SSintii sox-ijit of l»oth 

tho J^!ic‘ni<jisn snd <»njr' <i-w^n iil f jhsix't io soriy>t. 'iPli** 

< ?or»j 1 niwsic»n fj*oni JVliilts !>ron^!it fox’Avixrd s. 
wdrioii wnj>j:>ox*t x'd l.lio A'io\A' tJxxxt titi' iVlsItosoi ls.xx^jm*i>^o 
ori^instod in txn Ax'iihic* t.on^rno of JNorth Afx*ios AX'itli 
l-^iiosniciisxi c^loinx^ntw. 

'"I’ho -woflc of ixx*c*hs»« >Jof 2 :ic**i! c* jcosx^'s.tion in s.r*oxis 
ci<xvox*<^d !>n' tln' C’oxx^x'X'ss av'xxs aa^<*II >i*OMOXxtod- IVI x*. 

Ar\''oolloy, on }xs.s sh*otx<iy hoorx i n<in tionod. Mr. 

C’. l'''’irtii on tiio c*s>cc;ivv*st ions ixt 5ri»x<:^c|sx-ix, ixnd IVIi'. C 5 ny 
on tho w'orlc in l^ixh'Stxno st l<!t->, xvliiolx hi'oti^lit 

to liiTclit hxxil< I ixi^^s cxinjootxxrocl to l>o tho st»xV>l<*s 
i>f {"ioloxjion. 'v\’oxM’> slso hipjhly ixf >| n'X5ois,tod. l^rof. 
f’iiiors, in doscjx*iV»in |.5 xx xvoxxlthy 17»xh.y Ion inn’s lixnxso 
o>cc!XrXvs.tc^d hy t!io .y\xn<-i*jotxn tSolxool of Ox'ix3ntixl 
Vtosos-roii St ISTuizi, ixoxir Kirhnlc, hroxxfi^lxt foi'-wixi**! soino 
intoi'ostiri^T sn^p^estioxxs »xs to t-ho doxnostio sx'i'iXTxpfc^ - 
xxxonts of tli*^ |:»<»x“io<l. 'Tlio fionsx3 }is<! hoon dosti’oyod 
hy flro, j>ro»nintxl>l y st tho Jisxx<!s of A.ss^'i*ixxix r*«xidojrs, 
sn<i tho oonciition of tlio I'ornsins of t!io olsy >>i-ioic AA*sils, 
w^hioh lisd ovidoxjtly >>ooxx SLxhjoxTtoxl to intx’*Tis<5 Ix'St, 
sn^gfostod thst- tho I'oonis iixxci C5oxxtxxin«3d s <3onsid<-»rtil>l<^ 
cjxisntity of woodc^n f nx'xxitxxro. 

In moro j>xxr*.3ly litorsxy sixd soholsjstio snhjoots, 
tho Institnto of fc5t. Josojph of I:5oix*ii.t roooivod aa’oII- 
moi’itod rooo^xxitioxx fox* tho sooonnt of its worlc on tho 
lirojosrstion of t!io “ J7ihliot.h«3cts Arshios JSohoIssti- 
oorxixn. ’ ’ 

l^’inslly^ jmontion xnxist ho nxsdo of tx\ro rosolxitions 
jiSMsxxi !>y tho Oon^rows ; oxxo avss in rosj>onso to s 
|>sj>x3i-^hy JPstox* Sohmidt, tJr*€3 ♦'stshlisiirnon t of 

sxx ori^snisstion for tho systomstic stxxdy of y%. nwtrslisn 
lsn^xxs.^<3£$ j sixd tho othor nr£a:<3<! iijjon tlio govorn- 
xnonts of tlio l^osr s.nd IMid<4fo liisst tho xiood for 
ixiorotxsiri^ .tho fsoilitios grsntod to scoroditod oxosv's- 
tox's, txrxd roxnovin^ oortsixi disshilitios to aiv hioh thc^y 

xxro St jxrosorxt sxxhjoot^ s «..|nostioxx rsisod hy IMr*. tlny 

of l^slostino. 

'X'ho nojKt mooting of tho Oorxgross will ho hold 
1031 ixx Mollsnd, jirohshiy st hoydon. 
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Uxxi'^drsit:^ SLxx€l MducaLtrioxiSLl 

Oacr'os !> . fJxxdor tho xvill of IMr. W, 'W- Itoxrso 

of Trinity Oollogo, Osmhridgo, who xliod on Ajxril 4^^ 
102S, sxxxns of mtinoy 'woro hox^xxosthoxl fox* tho foxxnds* 
tioxx of M.OXXSO Mxxll ohsirs of jmstlioxrxstios st Oacfoirc.! 
snd <-7a,nrxhx*iclgo. ICsrly this yoixr, Ti'of. 3. IG. I.-ittJlo- 
"wood XA-xxs sf>} >oix 1 toe i to tl»<3 < ’'sixil>ridg<3 ohsir, snd 

now' l*rof. M. A- JMilixo, jxi’of ossox* of sfxfxllod 

XX 1 St ho ms ti os in l.7ni x’^or sit. y of TVlxxnohostor, hss 

l>oon s| >1 loixx tx*d xxs fronx dsxx. 1, 1 to tho ttoxiso 

lisll |:>fofossox'sl »i|> r>f xnxxtlioinstifs st Oxford. l^i-of. 
lVliln<.*’s dxit ios A.v'ilJ l >t^ t-o gix'o insti*not,ioxx ixx nxstho- 
xixxxt ixtjbxl j>liysir*s. ixn<l ixo iiixxy siso lt^x«liir*os oix tho 

Jiisi of xxxs.t I mnixxt ioM in sc;oor-<l sxiC5<3 xvit.li tlxo w^'ishos 

of tlic^ foxxinlor. fcStxlxjool. to oxsrt.xxixx <-*otxdi tions, tx xioxx — 
st.i f >x*n<li*xi*y f*^l l<AAA*shiy> st W'sdlxsni < ’ollogt* is sfl.st^liod 
to t-is*. xAjisii*. 

1 >--v i..ir<x X I ST 1=3 t ' IX i A'X'rsi t st 1 f s I i t'ix , TSIoxs. ^■^<^t>t is, 
hss ixxst i t-n 1 t*t I s c*li*xir* « >f tishf'rios ixn< 1 s dt'groo of 
1 >s-c*J jt»l< »r of soic'tic* » in 1 LsJx<* rios. In c*.o -< >j >t‘i*sl iott XA'itlx 
f 1x0 l5iolt»gic-*xl 1 n“i I of t’smxtts. . tln*<.»ngli a\ Itic'ii t lio 
IVl ixxist.i* v* <3f ]Vl4*.r-in<' £xnd J‘‘''isl L*i< *s t*onti'ols th«* rVl*»,T*iixo 
1 5it>lc »gi<.*s J Ktixtion s t- Wslifs.3^, t In'- t ' n i v' orsi t >* i?-, jit'o- 

A'i<Jing it. foiir-x'osi* <*oin*sx^ c;onil>in]ng with in.st x** ic-t i< *n 
irt tlx«* fill id«xx I K'n t'tif stsc^nt-'t-ts |•>t•xx<’rt i<**x I tc^sohirtg rjf tli^* 
g<'-i<*rsl j >x-in<*i jiK's of lislx <*xxlt tn-t', sslring. tirying ixiid 
ofxixxxxixg motlsxls, f rot^xing sxid sxxtolcixig xn*‘th<.*'l , 
snd insx*ino hiology. 1 nst rt j<*l o rs xvill l>< * f >i*« > v tdt»tl h-\- 

tho J3io!ogi<*»^t I I 'loJtrtl. 

l^ox-t foiii* y^'sr.s tin* I *ol;v“t c-ol »i lir , l^t^goitt ."At rt’'**!-, 

1-ondon, W^.l, lixi.s. in txn < *>: | »f ’-ri n it^n t s I vrsx*. f >r< »\’-i* lorl 

<*oxn*s<»s of i rist x*x»c*t i< >n in i»i< It xst »'if» I sd n lii iisf x’stioxi. 
^\. <^o -oT*< J i I <*oin*s*‘ 1 i,x.^ no.. ox* xirrxni gt -t I , 

o>j:sxnin 4 xtxoiis Av*iJl ht* tnitlor* tlio joixit cr<>i»tj*<>I of tl » x 

Iix.stit,nt.o of I nd 1 i.sti'ix* 1 Ad tni i xist rsti < >n xxixd tlit' 
tx'^flinic*. Tls* c»f>nrst' is dc'signo* I to ls^l|> tli<>sf“ txxn- 

hit-ions xno-n xxnd woxxic'ix who hxxx'o thc^ fiorst^ftixsl 
cjnslitit»s of li*s< lt.*i*sl ij|> l>nt 2*x»<.ixxi x*<.* in sdditioxx s 

stxflic'iont trsinixxg in t Ijt* t-fsohxxic.j nt3 of ixidn.st.risl sd - 
xnixiisl rst ion t.<» niid<''rt sKx^ tlio insnsgoxnxvtxt- of hnsinoss 
orgxxnisst ions, Itt^lstoxl oonrso.s of lt*ot.nros on ‘‘ Tho 

hitfoot of C »oN''€3rixx xi«*xxt on tlxo IGc'oxmmio fc>ti't.itit’nrt;3 of 
tlio I’xxito*! K.ixxgdorTx ” w*ill ho givon st tho J^olytoohnio 
hy thx3 Ftight 1 1 ononx-xxhlo l_>x-‘ AV’illism tJ^rslxsxn, sxxd 
hy diyiloxnxxl i<i x*<'f>x*o.soxxl.st-i a'«.*s t»f ^ontlx Amoriosxx 

tStstow oxx T*!!*:-? lG<.Tonoi nitr ftosonimos of S^oxxtlx 

-A^xtiorios.” II>t3tsils osxx hc^ ohtsixxod fi*c*nx tho l>iT'’ootox" 
of I-Oclxjostion of tlit.i l-*oly toolxnic.^. 

1^*t jc dojxros.st'tl sts1,o of tho xiosl industry hxxj» dixM^otod 
xxtt.oixi-ioxx _t<» tlio xiood of xnox'o soioxxtific* tx*o*xtxxxont of 
srid it is jt>l(>Txsing to riOt/C» thst tho Sir <iJ<>hn Osss 
<^<-*lmiotxI Ixistitxxto, l.-ondon, 1G.C7. 3, Ixss srrsngod s 
l»''-'^«>-yoxxr oonrso dosling with c^oxxl osrhonisstioxx, tho 
olsssos hoing liold in tho ovtuxing ixx ordor to moot tho 
I'ocjnix'OTxic^xits of thxxso xsngtxgod dxxx*ing tho dsy, llJvory 
filisso of tho sixhjc^c^t iw oovorod, sxxd stxxdonts sttonding 
tho ooxxx’so osxi on tor for tlio c.*ortitxost.o oaesminstions 
f>f tho Institntiorx of Clss IGxxginoors. it is jpsrtiotxl srly 
in tox’ostixxg to xxotioo thst i>ost-grsdn.sto stndonts sro 
slso oxxoonrsgod to offor oosJ osrhonisstioxx ss s jBXth* 
joot f<>r tlio Al.So. d«.3gi:“«>»o- Tho sohomo w^ill ho insugxx'^ 
rstod ixx tho forthooming sossion l>y s ooxxx:^»o of lootxxros 
0 X 1 gss msxxnfsotnro hy Mr. Ti. i>. Oroonwood. 
Tho gonorsl oactont of thti cmrriouLlxxm. is indiosctisd 1t>y 

inolxxsion of locstviros dosling writh sttoh snhjooti^ 
ss fnol snd x*ofrsotorios, sjppkliostiox^ Of 

snd gss sxxslysis. Thoso wishing to < 5 xislify foar 
oacoontxvo };»ositions sxas o£rox*€»d s oonrso on ^Snglish 
Isw ss rolstod to cshonrxiosl indiastry, snd ohoxrjrxists w:ill 
ho xrxtojrostod ixi s oouirso on ohomiosl nlfitnt hy s nsnol 
of sfxooisl lootnroa.'S- 
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.-Ostt^nclaLr o£ OusifcO'SKS «tn:«i . F‘«is-l:i'%raUs. 

r&dx'i oaioo o£ tlato tMVfi o£ 

t;ixo e\afj&t;oi 33 iefcx^ or 

«Lvic 3 etofcliox^itjy. nrjbo Icoy^s of t> 3 :iO foor woro soar- j 

;aroaicloxw 3 l ibo £l aaa«i-g^isr.ra,t>o t>lao l;>a»lioj->. 

' S«i> remise a- x-4- 

</ .Mox^-x- I^ooo o» Ztlox^Tyr Oxtoss X>^Tir.-; — ^Xxx Ojro»i> 

Jl^aririExlxjt. t-lie» dci-y is &»»oc 3 i«a.r>od 'wir.Tx 

X^ wa.s t:K«^ 01 ir 1 '.oto of ISiroxx *.lxa.t> o- Ixolidety; slxoxxlcl r>o 
’l^'V'oo. for- rxrrt-fciixg^ ora tilxis clety'. Xrx tlxo XXigflxljaxxcis o£ 
^oot;.la.xxcl if »o srxocsooclixaL^ Xfccaodma-s wss oa-llod 

* t>lxo iSTif^lxf. of rlio Jlol>r IMixti.’ Xt> was «*. x><^i7ixl»i* l>olio£ 
-rlx^r 0*1 tr-liis < 1 «.^»' rfio clovil 'worxlii ixixl>t/iix;p^. Xf orx Xiao 
- xiij^lar Ixofoartf* fXooci rotas iX 'wor*o 'VvoX, iX 'W'aaus stauicA Xlaa»X 
** XVao cloa>x* tools: It is IxoacA woX iitXo Xiao x-aiXXixa;g sotxoora.^’'* 
fikaxcl Xltoa-o 'v\-<>»alcl I to tx aaaoraXla of fxrao woo-Xlaor oxaci Xiao 
ftaarraaor- Taoo<i lao^-o a»o fooi- for Itis orojas. 

Sopterrxlset- as* 

X*^acsrri it< c^a I'lisiTr IVIx^^croo. Xaa Xiao IcxXXoi* yaorX 

of -f-Vxa#^ist or *'.taa'!>* io »"S«’'|>Xoraat>or tx fosXiA,'0.1 xvo-s laold ira 
laoiaoiar of ‘ ll»r' TVloXlif-ir of t Ho Ootiw,’ wlaoaa o. woraafibra. 
olotl iai Xlto oa*o»ti > tot > t-s of XHo fajodtloss xvja.s staorifaooci. 
-fXor lacxly' 'a-x’ta.s it r»i H 4 >< I itaXoly^ fleLxod ta-xad ta, yoaxaa-^? raaeata 
<lrosso<.i ill Xli«»' slain, witli tlio o:?coojaXiora of Xiao siciaa of 
Xlio Xlaijtffli, wHioH wtas xvorti txiioXHor aiacaai txs o aaaeLsk, 

'W.'lao otallocl lairtasi^lf tJit^ AXtaizo Clocldoss, txracA XJao 
‘ cienapclif ^ of t Ht-i IVloMi<=jr of t lio Clods. ^ sirrailtar 
saorifaoo aia Hotioxia- ^if t H**- tntaiviio i^otldoss Xoolc i>l«a.oo oaa 
lo. X'liis wtas irt ^ >tta*X ta, | »oi*ifao€aXox'y ooa*orrao*ay , 
cas it. Avos j.>ri'ot«losl Itv ti ftasl of soaaio dtays, *aX Xiao oaad of 
•vvlaioli « 'woirttaya i>oT-sot itvtii ija: Xiao CAodalows of Xiao X^ojaox's 
^*txs scboi'iiiooal . It wtis tilsi> in | >taarX sx fo»‘XiliXy cororaaoxay. 
«.-s Xiao lalooti of t.Ht* - Mcaizio Cwoddoss ’ w^tas »i|>riT*lclod 
<r»a--or* oona, fmits, t-lio itrita^t^ of Xiao ^oddoss, «a.Ead Xiao 
■va’alls of Xlio T-ooaii in -vvliioH llio soorifioo tools: faltxoo. 
x\^ I >x*ooo«wiori follo\v«*<l t Ho stiorifi 00, ‘wlaicsla W'os laoeadod 
l»y £k. xiacara tlaossotl in tlto slciai, oloXHos, Sraad oarrara- 
tiataiiXw 't^f Xiao Hv-i'-t." 

XfAxav’jeis'r*. — 1 aa t H^* j »a'ij ni tivt^ ia|,^ri< 3 aalXaaa*<al yoear Xiao 
1 aa'<j» soloanara fa»st-i v^taJs of tHo so-warag: a-rad Xiao 

I »*aa-'a’-o«X of Itxlo siaanmoi- <*ori-<^s^»otad Xo X-lio olasoarya^raoo 
^»f t lac* o]f*oaairaf;5 of staaami<.*r ita IVXtay arid Xiao laoi^ixaaaixai^ of 
NV'iraXoa* ira JC>?ox’'OTaaH<5r in t Ht' |»tasXorttl yocaar ; caaad JaasX cast 
llio va’^iraXor fosXivtal is *isso<*ita.t.e-tl vi'iXla Xiao oaalX of XHo 
4 l<’!(a< 1 , iX to soxaaoXiriaos f*>iiii<l llitaX ca ^ptarX of XHo HtarvosX 
< >1 iwor-vatracro is ca jtt*o| »it i»a tiori of dopeirXod spiraXs. IX 
znta.rlcs Xiao orad of Xiao oltl siaiati Ho^riiaiaita^ of XHo raow" yoa^*- 
C lw-iraiK £0 XHo oofasc'rx-ti t isaai of Xiao \>oasoiaX- a^d XHo 
A. itaal oHar^ot«c?r of Xlio >oi**ataoaas -wiXla Afl^'liicsH XHoy a.ro 
*'i»niao<BXo<l* Hajrx'^OMt on'-sf'Onts lora^ aroXcaiaa.ocl foa-X^^ro» 
tncu'o roewLlily Xo Ho i«I*Mit itit*d a.*s sairv avals of ]f>raj:a:aaXavo 
H<.Uof XH43bia almost- at ay ot Hot- jucroaaps of foll«L iyrr^c±.xt::^e^^ 
'PHoir* iirrapojrXataoo aiaaoiaj^ Xiao laoaXlaora "wa-s oairly 
i-<h^<’-<^j^xds€3d lay X-Ho C.^HiaiH'li . tlioaijjcia XHa:^S^ -wot^ sorxao- 
tnnos Xltoaa«ri;x Xo liavo Vaoon laorrow^l from XHo 
frniX oororaaoraios of Xlio* .^Jows, aaaatl 
iZN't'rsiota frotaa pag^aia l>rtao.t.aoos, somo of ll|^e> 

^ mxMdtx eJt tlxtxt. of Vaot.««. to whom S«.^^ 

<-<.iin.tMWwn.oed in tho Olni-it-nm 

It't.i of oom wtoioh sho (t.ho flornan 
<«> j>ol«« «* and ‘* oMovinjn* . - - ot\ 

tvitolBtx- esoda.*’ Indeed, o. t>nrdaJitcial of *h^ 

«ev o,»t«.^ta*-oe«nt.nry censnress »« a. 

<-<>»nn< 4 ndnonn« “ ttoo o.»ionnng wdU 

H<‘i»t.inat nnitiO nnv »“»nti whom tiion ha^ *n«^o 

c »ioe of Xo XiHy pfitXrora a.tad axlvocaXo, ■ ^l-k't«fcio*aa ** 

t» > iraoxrcMu^ttai^c^C^ graiias ata^ oXHor oHlaXaoa^. 
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XX as a oaaaXoaaca 'vradosproad XH.ro ta# 5 Hoaa.X Elaaropo XHaX 
XHo 2a,sX sHoaf of oorrx Xo Ho oxaX aHod2<^ Hfitvo tx apootaxl 
aaasaaoe oHoaalcI Ho wovoaa or Xiod ataXo a spooial sHapor 
oHo tald sonaoXLctaos Ho oaat Hy a spooial jfaorsoax aaa<i waXH. 
spooxal ooroasrtoaay, arad tasraally l>o prosoirvod for a yoar 
or aaaoro- Soraaot aucaos tlao ^xaara. irom tHis spornal slaoaf 
as maatod -w-aXli XHo «ood ooraa of XHo raoacX so-waia^ar TClias 
as XHo sparaX of tlao c»oxra Hrao-waa gui^ tHo * ooana * or * Horaa 
HaHy,’^ ‘ ooraa aaiaa<loya»’ * ooa at araotHor,’ ‘ ooraa dolly** oaacl 
so iorXH- nPlio spuiX as soiaaoXxairaos Icrao-wix Hy oaa 
ei.axaxaxta.1 aatxaato s vac lx *a.s tl »o Itaao*’ lor rocasotts «,pi>axoaxt 
Xo a,jrayoTto -wlto liixs -w-ixt <*lta>*d tHo oaatXinjaf ol oorra xra a 
Hato oovaixXr> , or tlac* ‘ jrrxci.ro ’ an HorXfordsHtro* -wlat^ao 
XHo least slioat xvas c-vxt l>y tlat^ laet-rvoslors XHx ox>b itxj 2 ^ 
sioHlos aX iX Arx an toi ostaixfa liloanl of CJHrastnxrx exrtd 
pa^txxa ofasorvod «. loxa. yocars cajiao ara axorXHoraa IXtatly 
ooaasrstod of a ooara lialiv otx a saaxall sXool or plaXfoma 
sta t xotaratlod lav a oarolo <af l-w^olvo oXHor oorrx H*a1r>ao-» 

JSortxo sa^raiHoarit ooa oiacxoaaaos «3 lto av’K.ordod -wlt<>ra tlao 
oorix HaHy liad Hoott c oX. Ira ISTiartli X^ovoax* wltoro tlao 
fifparo was HTaowta exs sx *' T%^<r Ic** a xxxxf^ 'W'^as raietdo *l*Ho 
xroapor m tHo contro ItoHl xla<* rtoc Ic ita lar-* Xav-o Hands xaoar 
Xtio jerronaad.* wlttlo 1 lao otlioxs, XaHiax^^ caff tlaoir Hats, 
loworod Xlaoxn to tlao pftovand, tlaoix ^alt oriod tlao 

raoolc ** ara Hatrartotay. .As tlata oonta al fij 2 Ctxro raasod tlao 
xaoolc tHoy HfXod tlaoir Hats slowly aHov-o Xlaoir 1 toads to 
tHo laxll oactoxaX of tlaoar arxaxs tliroo txmos, atad XHora 
oHaixj^od tlioxr ory to ** woo yorx.** 

I'ltxs oirolo axa ac*t ol adoraXxora roappoars xxa 

ooxtana Kas»t j^Vtajj^laara oxxsXoaxts. fix N'orfolls: aray 
sXran>are>r ontotara^sf XHo fxvalcl daxrtxt^ HarvoaX oporatxoxxs 
w^'as apjiroaolicsd Hy tlao loador wxXH a domaixd for 
‘ lar^ufos** * Xf a jccilX -was roootvod. XHo larg:OfiKS x^as 
* Hollood * l>y «tH XHo roapors sXaxadaxai^ x*x a cxtrolo 
arotaxad tHo ;ttivox witH XHoax ax*xaxs Holdxxx^ XHoxr sxolclos 
oxcXoxadod tovrairls Htxxt THoy XHoxa sHoxxXod. XHuroo 
tixxaos at tHo c^oiitxaaaxid of tHoir loador, w*Ho stood o*x any 
olovaXorl j>osl nc^ax Hy. Haxiafoss p^xvon at tHo HarvoeX 
svxpi-xox — tlao * HoaHoy t<txj.>pox ' Hy tHo famxor'^s 

j^xiost^ vras laoHood in sxxmlar faslaiorx, tlao ooxatraJl ^l^Kiaro 
laoldtxaf^ a jgmiTr/*. of alo and a laox xx* tHo cnrolo all Holdxnjg^ 
oaola otlaor'i!* Haxids- A,t tlao HlowixxfS^ of Xlxo Horn XHo 
olaspod liands woro olovatod as Itx^H aHovo tlao Hoad as 
possiHlo witHoxat lo«»inp: tHo Haiad-olas|t- THroo -wHoops 
tlaon follo-wod aaad all dranlc of tHo alo xxa taarn. 

THaX Xlio Hlados of oorxa lasX etat woro rog5ardod as 
a jtoxsoxa was slaown not only Hy Xiao soxraHlaatoo of Xiao 
lavaxxaaxi foxrxxx anXo vrltiola t Hoy woro w ov'-oxa, HnX also Hy 
XHo way in vrHaola tlioy -woro troatod aftor onXXixx^. Xn 
TortHsiaxro * Xiao xnaidoxa * was oxaXraxsXod to XHo xaxosX 
poxrsoxaaHlo of tHo lajarls, w^Ho HodooHod iX wrtXH rxHHoxxs- 
Ixa XCoiaX xt wras Xlio Hixsxraoss of xHo w^omoix Xo dooH XHo 
* xvy fjfxrl,* wlaxoXi was ooxxxjiosod of tHo fxraosX oom XHo 
faold jirodaaood* avaXH ^>apor traxxarxxmgTS oaxX Xo rosomHlo 
oaj>, and laandaoroHxof , 0X0 , of pomX laoo* 

Axa JNrox*XHaxxraHorlaxad tHo ‘ Harvost qinoon * "wajs axx 
xma^o -wlxxc-la was appaxollod xxa i^xoaX ^fiLraory wxXH a 
^axlaxid on its Hoad and a sHoaf of oorxa xxxador iXs arm 
azad a soy tHo in xXs Hand. THas was oax-rxod oaxX of XHo 
villaj2CO on Xlio ooraolaadaxa^^ day of Hajrvost* axxd IHcod Xo a 
polo axx tlao fxold. THoro at roanaiiaod all day and xvas 
oamod Homo aX xxt^laX wHoaa XHo roapm^ wras flxaisHod* 
Xxa Xiao OotXos-woIds aX tHo Ho^ixxxaanj^ of XHo lasX oonXnry, 
a jaraaly dooHod ^irl, wHo at>paronXly ron-xroacsHtiod XHo 
jKoddoss of XHo HarvosX, roilo ora tHo farsX oC XHo 
Horsos Hrixa^miac Hoxxao Xiao lasX load. 

THo lasX load gforaorally, tHon«H xxoX alwraya, oaunriod 
XHo oorn HaHy, and wraa visnaU.y ^aily djftmcod*. 'l.Xa 
oorotnonial oHaraoXor was ompHaoiaod in 
sHpro. ITx oatno froxn XHo fartsHooX iHoid, and iX aHPxdd 
Ho xHo arnaUoetX* xxop Xc 3 ^pin^ XHo x;ail* 4^ XHaX woonon. 
and oHildrott rido on xX>. 3^y* Xcdcnri^ iX Jfy^o«1ei XHo 

f a^rXHmX ^MePUd iX oraOiAsrod XHaX Honoy^Hial ipiXnonoo 

aHnnl^ i^XroXoH nf 
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SocicKitic^s SLx^di 

IE^jSLaE«t«. 

u^c;ak<l«m3r of Soior^oos, ^txly' ZSt.- O. J3i^oujr<ia.n t 

f^ioxijo «xaxi«y>ot> ofesorvcbt-ioxi® Jxi'fclxe'X'to xxjtxjpixbliQl'iOti, 
xxx«.cl^ a-t JPari» 01>woj:‘vat.oi’>;' fi-oixi 1083 tio ITIO Ixy 

X^lx. I-.a X^ira «Lxxci foy O . X^li* I^a lEXire*. 1-. Sdai-in.fi^Hetrn ; 

Tlvo fox-triliXy of JFf cr»%^T'c>€*^c»tl'i» P*. Holtxronnoir t 

Tljo fi| 5 o.i*o of Xlio oarflx <lo<liioo<i froixi t-lio xarxo»«xxx’e'xxioxx-fc 

of flxo ax-o of fi>xo i3n.ox-i<iiaii of trlxo X'^t'o^xoIx AIijs. IL^oxx 

I*omcy : TTlxo t-lxoor 5 r ^>f alpcolxx'aloal cr.v».r*vots.*— E- 

Ca3rt:an. : 'X'lxo xxxum>>ox-» of «^>aoe>f=t txf oloaod jjraroxxj[>fc3 - 

Silxrio IMtinctt:! . : -Axx iajf>j>€5i* lirxiitr. of f-fjio itxox'oawo of flio 

xxxaxcixxxxarxi ixxo<1xx1xi.m of axi i xxt: o^^-x-al fixxiot/ix>n of flrxifo 

^orxxi«. R. Dvxcfxene ; Tfio iixflvioiaoo of loxxxi fot.x*aofHyl 

oxx tXxo clofla/^x'al.ioTx of ^ax«ooxi« Ijydroctax'looo xxii:x:i>xxx*of3. 
'X'lio offocf of fJxo aciclifloj 1 of O c*oxxt> of le>a<l 

xr'attt’-lxyl fo a lioxcaixo— rxix- oxixc-fcviT-o, axxd f.lxo ^xlxoto- 
j^X'aixlx^ of -fclxo flxxixxo j>x*ot1 ooocl oxi <^>c.^>loMioTX, jxoixxt- f-o tfao 
faof flixxf t-lio load x5t3xrxj>oxirid .<=% xxix aixt i<.lo>t-ooafixi^ 

aotfoxi ill «, ixoroofxor JOOiiM ^sraf^ooi lis L- 

<i * A-acambix j a: Iixxa^OMof t liOMolai' t*lix*i>n io«|>l itf»x*cx of>X aiixod 
ill <.Ii€r>! sj„»oc‘t-.x*ofiolio^x'aixli vt-'iHi flit? i 1 1 f x‘xx - x'od Hixo XHo-lU 
of ioxxiwfF^d oaloiixrrx. — ILoxiis JRirot c l^ot ox-ixi if iixfioix^ of 
I'tiiiorxfioal fxxMitiotiw f>y xooxixifs of flio 

rolal x". A. I^auneirt: : TTIxo xxotrion of i ixixf \xx‘ott of 

t>ri c*o/x^xox-. TJit? xrxi^ttix'OM xif^o<l x\^tT»*€? ^>of a.««iiix»x 
txo<l S5f.T*oxi.f iiinrx ol» Iox*itl«3is, |>ot as^t-siuiri axitl fxxxx'iaxtix 
c»lxlox*i<loM, l>ai*ixixxi and i-it I'oii tixxtri ol »lox'itlt?M . l^.o<l« of 
ooj.x|>ox‘ w'f'X't* ixoif.fCid ix» <ylx«*«c? mi^cfuro}^ i-o tc->rixj>c*x‘arviT'<^« 
Vfolo’W' flits oiitoofio jioinffrs C. fo f^-)* axxid t>lio 

oliaatix^os in f-dio dotx«it-y an<i oloc*t x'ioaJ I’esj^ifsfaixoo of flm 

xxxofa.l ixiOM »xxx*csd . E. JouausX ; ''flio jlxI lonoixxoxia of j^fx’o- 

;}^af 2 :at>ioti of x'adiot'.olo/arraTfliio i>lmnoxxxoxit>xi 

of f-lix- anx*ox*a Ijo-k Ixooxi o>E:|>laixioci aj=« l>oiii|^ tlno t-o 
ioxiifcsatrion ai. a ^x*eat. al1: itxx<lo (200 Icrn . to 400 Icxxx.) 
oa.nisod l>y iiaT''t-iolc*‘« fma-nal: in^ from -fclxt* xnn . If irt 

1 1 fiat:- tlxi.'^ xanio ioTii«od layox* is^j x*oxj >OTi«=;il>lo 
fox* t;lio rolloxion do-wn w*- ax* <!.•-« of flics oloc-t-.X'oiiiaprriotr.io 
'wavos^. — -E, Eetlcsaxx arid J. dcs !M[are z ''r'lio $4t-alxili?^at.ion 
of flio <>»oiliaf ioTi« of rolaicatioxi , — IVlavirice l^amtirejr z 
'T'lics aliMorf ftion «|.>t?ot:.mm of iiif-i'ic 05ci<lr?- C_'oxiki>lot-i orx 

of A^v-ox'lc di(sC5n««€sd irx an oax*liox* f-onutxnxnit*at it>ix. Paxil 

Solaillctf ; ''flics |.>olari«at.ion. of t-.lkc?^ x'tssHoxiaxio.o radiat_-ion» 

of oadTxiinxix. Jean Becqxierel : ''flics cs^c i«f ontso, fox’ a 

xxnia?c:ia1 csx*y*=i-fcal, t>f t.>?vo cliff csronf majj^ntsfic? T’otat-ory 
1iowox-«, aloxffij: fixes a>ci» andalonj^ anox*mal to t:lxo a>ti«. — ^- 
ArxnaxKl de Oraxnont atid Oeorges ^Aal>l:>oxiic ; A|>f>licsa- 
t:ioxx« of xilt.ra-xxiicsro«CiO| >io illixrnixxat ion to tlxc* T>xxl>li>lcs of 

a isjijxoricsal lovol. Jean nriiitiaucl ; Tl'lxe rofx’actix’'<s indtsic 

of ^la»{:c fox' >C-rayHi of ^resat xvavcs-laxi^tH .— I-, IMallet : 

'X'lxcs sjioc'tx'al Mtxxdy of tlm 1 txxniTxescsesnoes of xvattsx* and 
carixoxx disxxl jiliido fsxxlxrrvittcsd to tlxo ii'axnxtxa x’acliation. 
— — O. Allard : Axx allotro|>ic^ i-4tate> of «ilv'oz-- Ox-dinary 
wilvor lxa«. l>€»an «liowri l>y t-Jxe -x'ay xxiotliod to l>c? 
oxxliie. ''I'lia »ilvax' obitaixiod Ixy tlie aotion of oofxfx^r 
n|;>OTX a solution of si Ivor nitrates oxariiixnjsd Ixy tlxo 
y>owdor xrxotliod eri'v'os a sorios of linos Cjxxitcs iixoom- 
jiatilxlo ivitlx a oxxliio sl^rncstxxro and lias 1 >rovod to Ixo 
ortfiox’lioxnliic-— - !Rend X>elaplace : T['‘lxcs i^asoons c-on- 

tx-aotioix of Ixydrogroix snlimittod to tho oloc-tric*. dis- 
c;lxax-j?e«* iProvioxxe wox'fc: oxx tliis snVxjtsot lias Jc^cl to tlxes 
stxj^^ostioTX tlxat tlio alxxxorxnai oontraotions o>>sox*vo<l 
a.ro dno to a jxolyxxiorisatioxi of tHo liydroxjrcsn. Xn tXio 
<^^X>oriixioxxts doscrxlxod tlio disolxarjaco 'tnlios xvoro xxxado 
^yx'oac ^lass» witlioxxt ta^> or ^ijx'oxxnd joint, and oloanod 
«*- vacxxnm to 400'^ C-\ A crontx’atstion was 
oVisorvod, -Xz^xit tXio jirosorxco of motlxaxxo an<l of carlxirx 

xxxoxioxcicXo was i>i'o vesd Andrd I^daxxte ; XXosnlts of 

c*oal X>y moans of liydrocsax'Vioxxs ixxx.rtial,ly 
dolxydroji^onatod liy snlixlxnr.— Aralcel Tetxalcirian i 
Tno volxxxnetrio ow-timatioxx of ^arormariie aold z stxxdxos 

of somo Xxydratod forxns of tliis aoid axxd its salt 3 , 

JAdoljxlxe X^epape : Tflio so| >aj'*ation of lcry|>toxi axxd 

aOTl, Voi.. ISiiJ 
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arorxoxx from atmoasjiXxcsrio air. Xxx jiroipscijrxzxjp: Xeryptooex. 
axx<l xcoxxoxx l>y tXies sloxv ovaporafioxx of li^^xxxd. air* .tJhiO 

J ;*ioIds arcs oactromoly sxxiall oxvixi^^ to tlxo faot tlxat as tJxo 
icinid pilxaso ciinxixiislxos tXxo Xirojxortioxx of tlxo tw^o 
^asos osoaj>in^ -witlx tlxo oxey^orx itxoroasos. A. xxcxotixod 
of rodixoin^ tlxoso lossos is ^ivcsxx- A litx*o of xcoxxoxx axxd 

sovoral litros c>f -Icryjiton liavo liooxx • Et* 

X.evaill&nt c A. now ixxotJiod of j>rof>ax*iii^ aJlcyl sxxl<^ 
jiliatos. 'J'lio roactJoxi jxx'oposod is 

Ol . SOa . OXX H ISrO . OFt" tSOaCOX^XOI^') -tlSTOOl. 

ixx -wliioH Xt and Ft' aro alley! p:T*oxij>s- A. IMIorel and 

P. Preoeptis : 'X^lxo I'ooijpx’ocsal aortioiis of joiorio acid axxd 

csy olo^lyoy lycixio. G. ll>eldpine z "^Flio a^o of tlxo 

^rits of JSTararxoo ( Astxxx'iaJ. 'Flxo faixixa of tXioso 
fomi/jcinoixs i^rits c-loarJy iioints to tlioix* a^o xxs ixxirldlo 

F>ovoniarx. R- Esnaxxlt- Pelterie z 'X’lio laxv of tlio ooxx- 

stXtntioix of tl>o atxnosf slxoro. A disoixssion of tlxo 
fox'xnxila' ;f>T' 0 | >oscsd for jjriviiXiG: tlio doxisity of tlio xxir as a 
fnnotioxi of tlxo xxltitndo. - N- P- Pdntclieff : Tlio x*ai*c» 
^as=ios of tliox'xnxv! s^^irin^j^s axid tlio oax'tlic-i ixalcos of 
Afiril 14 and 1 H. 11I2H. in J3nlf2ftt ria. Altliotijjrix tlio 
amoixnt of wo tor issxxi nxJT froin tlit* sj^rin^s xvxxs oliaiijorod 
tiy tlio oai-t lic|nalcos. tlio j->i*oj lortions of licsliixxn axxd 

ax-jroTi x*csxnairxod tlic' sanxo. V. Olxinrxpvx : <.:?orit rilxntion 

to tlxo esax'y olo^io*xl stxidy of tlio jt^esrms - 

^^aresqnelle r Tlio x'C-si^iix'atox'y «?>£:oiiai c^jtos of |>l*x.nts 
attaoleod 1>,V tlxo X''x*od inc*to . — X.a\xrent IRtigotard ; 
Alfiiixo agronomy xiji^iliod t-o tlic’^ stnily of tin's formation 

of ai'aliJo soils. E. INAi^ge : *3"'fi,c.’* ^irosoncsc? of forms of 

tlio fxxdatiirn ty|'>o ixi /a* . V- Pertzoff ; 

Tlics lif-iaso of c»ator|>i Ilax*s of C'/fzf/t>r'£<r . 

P. Ratlxery, R. XCoxxrilsley, axid !Mlle. Vv. X^axirent t 
Xxistaiin. fol lioxxlin , oxid /arlyo^oxnia in t lies xioixnal do^.— — 
Plxilippe Palire z X^llootrooard io^jrji**^ I >ii !>>' xnc’**xns of 

csoxirixnoi’oixxl c>.soiHo^.?x*aj>lis, Edm. Serjgent, A. 

]I>onatien, X.. Parrot, P. llestoc^uard : Tlio t I'^msmissioxx 
of Ixov'ixK? idro-i ilasmosis to ^/?r//c'r/cx d/-w/><xr of nox'tlx 
Afrioxx fc>y tlio tiole idi ppt-rt Pi if'i* ■■ E* 

IMCarclxoxxxc ? iVlaxx is lo.s.s son sitivo tixaxx jl:/'cxo<xr?/-» r/n'*t:^‘X-a 
to tlio xdms of yollo^x' fovor. — JT . Eridrd, A. I^onatien, 
axid r>. Hilbert z Htova-irsol , a sf-iocsifio against c*oix- 
tajxions aj.^alaxcy of tlio slxooji arxei ^groat- 

ILt^K >; X Tsf < i a A x> . 

A.cademy of Sciences ( C V>x/?y T^o. 13).- — 

E> I. DolbesHlein : Tlio oc^o.cirx'onocs of d aixi . 

ill C>x*csnl>nr;cr-- E. I. D olbeslxlcin : .Paxxxia of xixosc i^xiitox^s 
of tilts X>xii<'|>ox* l>asin. A 1 i.st of siiooios witli looalitios. 

V- V- Oorickaja : Tlio ^xroliioxxx of iixfxsoti<*xx of 

l>y rrxalax'ial jplasnrxodia ixxxdcsr 
xiatxxral coxidit irixxs, I>issootic>ns of nrioscj nitoos ooX- 

l«^c5tod ixx diffox-esxit Ixalxitats slxowod tliat tlxo jLxorcorxtaiKO 
of irxos^ nitocss ixifootod witlx malarial jxletsmodia is 
lii# 2 rliesx- ixx lioxisess tlxa.n in stalilos ; tXio |:ix*osoxxcsc* of 
snfforin^ fronx xxxalaria is X'oflcs<5tc*><l in a Xxi^^licar 

f icsrooxxtajj^^o of irxfesc;to<X rxios<|nitoc»s. Z V. Bxxralcova s 

]MoMC|nito fovox' and mosrxnitocss of Orix-xxoa. A j:>r«x- 
lixxxina.iy^ rojiort of tXio esxc| >odit.ion for tlio stxxdy of tlxo 
|iai>atac*i fox'or atxd tlxo distriiintiorx of aacxjrx. 

<-'rixrxoa. N. I. dxodukin : X>c>os Axxojrx/xcsfea cxl^e-rx- 

eaai.a (TliooXi.) oacist in Txxx*lcostan ? Txxrlcostaxx- 
xxiosc|xiitoos rottordod as -,4 y/ o^/i-e/e^r yair* 

/'arA'ea<;rx/x?:oix-a liolonj? to tlxo sriooios A. i?t iJ^t 4 /rci€M,t't* 4 » X-i. 

N. I. Cliodxxlcin x Kala-az^ar in TasXxlcoxxt and its rolaticsx , 
to tlxo oj_>idorxxiolo|^y of tho loisXxxnaxxiasis of do^s. Ail' 
tlxo foci of leala-xxzax* in T'aslxlcoxxt Ixavo Ixooxx fdxxnd to, 
coiixoido xvitlx tlxo foci of doii?^ loisHxnarxiasis, and it i» 
sxijg^pfostod that thes infe^otioxx is trazxsforred not ixy 

hy nxoscinitoos.-”E. JW. Payla'vsJtey’* 
?T‘ axxd _P. P. Per filiev ; Elxcnorinx^ehitisd attidi^s 

^ prixxoijil^s of saliva of oA 

tlxo sJeux of man. £$aiiva is xxxoro adtxy^ 
from tho cosophai^af hladdors. 
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Sooi^etEy o:if Sow|:li’ 'VW'a.Icss, Juno -27. — 

A- ». W«tllfeonr» j :i?'omil fjrom t.]hto 'CJi>i>or 

£*«tls^03soi0 jroolcjB o£ ISTow 'W'o»loja, JP'ou** 6ij>ooios of 

foasil jplfitnt<^% 4i^o <lo«<?3ril>oci fjrom t>}iio Sorios» 

3r:k:£urrxol3^* tj loti^in^lro^h JSti.ffrrKM^’T'lct. yiactiriis^ ^ a, now 

opooi^s of JF*irtji/& < ?>». «-incl & now oi>oe!£oH of JOttjp'f'eiofi^srz^roitz. 

f-kio florcfc of •fc-lao Klixft/unjjr ^orioo i« rolstt^od fo ilox*c«^ of 
3L*owojr O«.3rfc>onifoi;'ou« CLpCO in -fcHo nort^H or^rv liiOxx'iiwjf>l»oj^o. 

now" o]pooio» of jL><x€ioairf/l4yrh i» cloetojriWoct from f.>»o 
3R*fcAronf3fiold sarxcls^tono, in fcTio I-ow'or Ata-rino SriorioiK. 

X, L- Bancro^ft : On tfio lifo-li.i«tior>^ of Cy^r€jtt<xJ/vi^ 

< jKr 3 »«C€^rn/o<f*i^ I>m‘injg cl -j^oriocl of »ov«nt:-oon 

^rocta’j^ ina.ny' of <JeT‘r»t€xM.rx^ fiavo l>oon. l:ia-t:- 0 ‘fjio«rJ, 

fljo a-nt/fnor only snocsoodod in roar'ini? fwo flio 

oi'i-fcioal tilm ’'00 tnont-lia* 'X'ljio Mooret; of sxjC!rc*os»^f\xll>?- 

no^^of iaf-in^ f-fiiw st>aj^o 3-midi ixow' Ijoon tlisoovorod, en^d 
a dowirijTJttiion of f-Ko toolxnicjtjio ia 'Xluo l^a'oat> 

imj^orf ancto of fliia lio« in ffio fact conditions for 

fa'V'onral:>lo y>i’0]f>aj|Dcatioi3 of Cytir'cttotJr'tt^ no lo»i;^or exist 
in tlio Ji^imotti I?,i'v«?r, asiid tlio fiaii must l>o j^radiaall^^ 

ncarnif; extinction ijri tliat rivor. J. R. JVfallooH.: 

Jsfotca oti ^-^ttatraliaxi Jliii^tora. iN^o. 1^. Tliis j>«.rt 
deala <Mn'fc>faxnilios L-af >in*in«i and 

Hiaa^^fxr^^otiina' >, Olxloro|:>idtc <onc sxi>>| 2 :onxis axxd tltroo 
ai>cc*i<r*a of T*rt rrth ij>jr>t'1rtf4i>s ai*c t loacri l>c*l aa now, and 
a IvC^'" ia j^riv'cru to tlic «l>e^<sioa of tixat Iw.*>ix- 

ciij**iiia' (a Jeev ia > 2 -ix’on to tijo af»ocie« of 
o^ie a|>coioa ia < loa<ri'i1:->e<'1 as xicw', arifl notes ctjrc ^ivoti 
on otlicj' sf.>«»<‘ica ), tSe|.>«i<irt’( (<»ije f^cniis xxxxd oxie s^iooioa 
are rlosc'rilxe*! as new) atiil E*Joi>lxil tdse (one jKonixs and 

one aT‘e <ic»s<?ril>e< 1 xis nevi’-). A. B. Wallcom : 

J-*ef »i« lo<Ieix<lx-oitl i*exT»ains froixx Yalvx'al, JL.e^>i- 

dodt»n< Itm »id stt'nis fx'onx '^’'al's^'al txro referx*e<i to two 
(tl*>sc*a'i t>ecl as xxow) of f^,rc*/oZejt>*<focf4e;//dmn and 
oiio wfxeoios of <?) 7-/<'jt>*<f<>dr’Xi<f‘rox# « T,”*lxe fox^xnor slno'vsr 

reser»-iHlane<*JS to ,/■*. froxn tixo T.J|.>f>ei* 

l^evtaiitm of JC>r<^w ‘Voi-ls:, and six i.>|.>oi*t tlxe referexxoo of 
tlxc* 'Tk'^ttlwal X’oclcw to tlx<^ I>ov^oniaxi -— — C. B. Alexander s 
Tlie A ixst-x’a la Mian s|>ecies of tHe ^exxias 

M*»<*M'**^*^f (^Oil^tera, 3F*M;vclxodida» ). A second sjxecios 
/arenxxM is <lesox*iHod from tlxe X>orri|KO Blatoan 
in 2^ew t^oixt.li "WaloM. Tver's ax*e i^ivexx fox* t^e recojirni- 
t itJix of tlxi* Mvxlxfaxnilies of T*«y^cliod idse, tlxe j^cenera of 
llrncKoxntxyinai axxd tlie Mj-xecies of J>/€,‘^x9 0j>cti.j^txij9 .~ — 

M- J- Carter : ftevi«ioxx of tlio Axxstralixxix sjxocies of 
tl»e iurenera A^eoctet-*^, and 7V<xc/it tofretlxcr w-itlx 

n^otcM axxd desorijxtioxxs of ixcw sjLxecies of otlxer 
f ^xlcofxtcra. Anxoxxj^st tlie J3xxjxx*estid«e. foni* »|>ecies are 

dcMci'ilxed as ixew, rxxan>- notes oix »yxioix>'my' ax'e j^i-srexx, 
aix<1 tJxe resxxlfcs of cx'itical exanxixxation of roeexxt worlt 
l^yr X>x*. Olxenlxer^er are x*e<;c>rde<l- One ju^enns and six 
<13e<-ieM of 3r'ane6WotX'?;c?«i,^ five sjxecies of and 

«j>eoies of ax*e also <lescrllt>ed as xxew. 


a^mtixeais of 2,4r~dioxy ->^,7 -T^enaso- X,B~na.t> lxtl xydrin -3- 

ocfcrl^onie aeicl-nxetlxyloatex*. A. 7'omx;|X3iist s *371x0 »y«team 

of lead‘-9cixxo>B3''^i^^^^ xnineralisation ixx tlxe jbxlla of Oraafi. 

A. ICaeslirxs^t - Oeologfy azxd jxetrOif^rajxlxy of tixo 

3Cor Alfxa. <7> 3i;clog:ite axxd axxx|:>lxil>olite. (8) JPara- 

atrooica. *iffia»ffer : !Etiolog:y of IS'iol'xolaa-X^xxx'arxd^ 

f**avre’s disease. Ap^xarcantly it is dxxe to coryno 

bacteria.- E. BCasclxelr : A contribxxtioxx to tJxe 

'V^onn^-Ifelmlioltas tlxeoiry. *J71ie Ixyi^otlxesis of tbree 
visxxal sxi.l>Mtances_ ixx tlxe retina witix se|;>arate j>lxoto- 

clxexnioal sensitivities arxd rej^en oration coixstants. 

L. Bolzer c TL'lie deterxnirxation of bebesj^xxo’s measvxre 
of linear j^oixxt xxxarxxfolds tbo elements of w'biclx aare 

f^ivexx by systexxxatic do velo^xrnexxt . L. ffajelc s iSTevsr 

recox;clinj^ ax>i>aratxxs of tbe Vienxia jxKonoi^am 

arebives. Z. E>isclxe : Tbo nature of tbe albxxmen- 

fxlasnxa sxx^ar. ’'fbe sxi^xxr vras froxn box*se blooxl 
aixrl ixxclxxdes a xxoxx -xiialysable bJood-sx x>sar x>ai*l.ly aix 
easily fermentalxle d-maxxxxose axxd jxax^.ly a xxt>n~ 
fexrxxxoxx table sxxj^ar. — — A. Zinlce, A. Dadieu^ JSi. Bvinlce* 
axni A. Ponictatz ; Irtesearclxes oxx jxerylene and its <ie- 
rivatives (17>. — A. Pons^atz z ftesearcbes on i*ex*ylene 

and its derix^^atives (18). O. r>iscberxdorfer z A. dis- 

in tejCfration acid of a-xxajxbtlxol. K. Przibram. : Ooxx- 

tribixtiona to tbe coloration of salts. Orystals froxn 
xnolten rodcsalt sboxv blxxe oolorati*>xx xxnxler Kxxifix‘ient 

lExressnre. -C. l>oelter arxd H. Hxxeber : ''Ube coloxxrixx^ 

sixbstaxxce in blxxe roclc-salt. Oboixxical xncuxiries as 

to allcalinity -witb j.>bexxol|:>btbaleirx. O. Orxitxe c On 

nxxmbers jxjrxme to eacb otber axxd tlxe sxxxns of tbeir 
jxoxvors . 
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rPIxo 1'«»» }Xoix«axrclx XniatifcuXe of Oeylon. 

ItRf>orf> for t.lxe Voa.r XWa7- <Ka.ii<iy, 0<»yXo».> 

*l’Jx»» Quarterly- .lournal of tlx« Oeolozf*?*-^ fciooioty. Vol. 

No. »a4^. Pl». xliz-o-v-l- XTI»-a8t -f- 13 plateix. C^joaiAon 7 Z^tatgrmmnm^ — 

«x»«i Co-, r*s. ea. ^ , 

>Xl>ia Obwervatory, Santoa. ftoport fox* XOS24. **■!>- S<t- <W^eltir»CKtox>» 
N.as. : W- JX. O. Sk«*iniic»r.> 

arit.i»«lx AHCsoolatioxi for fclx® ^<1 v-anoomeuxt of Soleixco, dassovr Xeetlas’. 
l»ally TlTO«-T«t>lo s ^*i*ellTxxt»ary lastxa. I^p- 2S-#-3ciz. Blzcuraion. 
AxTrans^W'^ixts : of XCaoursioxx l*'are« axxd 'JTraixxa avaXlatxla dxxrSnK tlxe 

I»erxodl from x'ltlx to 12tlx Septeixxl>er Xi«38. 3E*P- Viaita to Worles. 

JE*p. 20. <ljOxxdoTi.> 

VoazxoK. 

.Xoiiraal of tlxe Ooll«9ti:«> .AKxrio«ltx»r», XXolckatdo Iznjsirlfxl TJaiv-eraity, 
Sapxxoro, dapaxx. Vol. 30, X*art 5 z Clxemicral Studies on tlxe Ripeninii: of 
IXl<s<*-seed. and Clxexnical ejropertins of Rice of ttxa Siarly aipexxin^ Sulx- 
varxetxes, l*y Tutsxxtaro 'radokox-o ; Oix tlxe IXiWerexxcee irx Pltyaleo-Olxexxxioal 
Properties of x-arioxis Proteixxs ixv Plant Seeds. 'rixifd Report ; On tlxe 
Zlifierences in tlxe Plxystoo>Oftxeczxic:al Px*ox>erties of tlxe different K-inda of 
SO!y-l>ean Proteins. By Tetsxxtaro Tadokoro and JBLatsxxJi Ifostxlnxxxra. 
l*n. 333-303. <Toltyo : BTnmaexx Oo. Ltd, > 

X*rooeedln{cs of tlxe Ixxxperial Academy. Vol- -4, No- O, JTuue. Pp, zxi- 
zxiv-|-2&&-318- CTofeyo.> 

XJ-S- XXepax'tnxent of As^ricnlture : Bxxreaxx txf Bioloeioal Wxxrvey. Nortlx 
American Pauna. No. SX s A Tazonoxnic Review of tlxe American Xsnex^* 
tailed tSlxrews CCetxera Sorest and :Microsore-x3. By Bartley B. T- .Taokeon. 
Pp. vi -I- 338 -f- IS plates. CWasIxinKton, 1>.0. : Oovernnxent Printing OSIeA> 
SO cents. 


Vxx?:nna. 


Acadetmy of Soionces^ .Tixxxo 21. P. Oross and 

C. ScHwarz : *rbc sojxax'atlxxj^ actioxa, of salts. Axx 
n<|iiix*y into tbo distribution of acotono axxd of 
lydrocyanio. acid bctwocix boxxzol and acjxxooxxs 
olnticjxxs of doctx*olytos axxd soxno noxx- electrolytes. 

" Gross s Tbe action of xxexxtral salts. A- 

lixller and E. Rdtz ; A ixew jprejxaratxoxx of 1„ S- 
<^xentarxxetby lexxegglyool ) axxd S^-di- 

>d->x-j.>entarxe. R. 'W^efss ; ^Xtesearcbes on tbe jxrej>ar- 

fcxoix of acx*idorxe derivatives.^ R. Weiss and E. 

: A xxew syn tb€»sis of cxtnxarin derivatives. 
- E. B]xxmenstoclc>Ral'war<3 and E- J'xxsa r Tbo colour 
=#e^>cnin^ action of tbo xxxotbyl-mercajxto ^?roixix in 

^ dyes .tl>. E. Blunxansitoctlt-Ralwarii axxd E. Riess x 

be coloxMT dee}pe^ib^ akOtiotx of tbe xrnetbyl -rxxercaiitor 
•ouy> xr|, ^asfto dyes <2>. *0, JEColler and E. S-traxxs i A 

No. Voiu. JSlSSJ, 


T>lmx-y of* 3o€rio1:io3. 


PJXJJtlAP, Szrx-SJMnzn. 7- 

PsBXX.ox.oox can Soc-xmrv C«t TJxxtvex'stty Oolle«e>, at 3.SO. — 
Oratfirie : Lezlco^raptxy. 


air W, A. 

SJkTTfJBtt>Jk'Wr, azx>nsa»sa 8. 

Iwsn-rtrriowr oxr Bv*r xexv-ax. aNX> Oonnrrv XCNmixirssss CRssten* Oletrtdt 
Beetln|;c> <at Povra Ball, O-reat V<arxnoutlx>, at It. 
tne'rxTPCTKjS or BONicrx^Ax. asn Oooimr Rsoxs'Sssusi <NortiX'«. RsatarA 
JX letr let Beet lx*^> <at Town Ball, MCorpetlxX at 2* 

azrrwaazjByj'. 

OAcsaano Sooxzxnr Matwiata Seotlony <at Boyad Pectxntcal 

Oallese* Glaa^w), at X0.80 ^P. Ooopar ; BefxsMstarar Pomxaxra Rw 

Rleotrie Beatlxxs Blemanta x aom* Prolxtemka Jin tlxe WanoBtotwe and 

Baa. W. VxKuvtar ^ Notes on Bel^nMatoriea Salt Olarae^KUxxa. A. P. 

“ ‘ ^ in Belatton to-t^o Pxopwrtlaa 


Oxrtaxx 5 Pfaa Punatiema of Besenearators 
of tSxa Xtafrantoriaa of Oodstrao^on. 
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JSr^fTZIJEiE 


1^, £licr>*rei»9[»K». 1.4-. 

OKftAMici S^.ona-rv CRorrActor^- JtfAtorinlM <Ati Tt,oyAl XnclixilcAl 

aiAM«ow>, At lO A. Mr. G. 33<1 wac-< 3!4 : Joint^ins W. .T. 

Kaah ; .A. Ooio}>arf»OTi or t-Ho l*rox>«T*t.i«»« a»»<l oC 

^lr»i«^lxo«a*>a ana Olay-t>onflaa Milioa l;}x'jol£a. W. jr. I^eoa ana !>. W. 

Hinonar’a z Th»«5 X>i»»»oc;iat>ion or Oarlxon IMTonoxriaA in Oont>aot. 'wltln 

^ir«clay« anrl »iIioa. G. Bl. JVlooz*^ : Oryin#:? Oi‘aolt« A. J. rtalc; : 

AIiLTYiinons JR,orra«',toi-i«sa an*! t^lioix- IxxcluHl^z'ial e.-i.xm«>. 

iS> A SrC/'JS/^.rl. 3% Saz^'j'KMUKXk. irji. 

1 rffM-viTO-r^iM oi-- 3Wf TJJsrxf^rnA. n a>ri> Gouk^tv XGmo i m f: icnt^ (iSoxi tlx-^V^.-^fcarn 

l>i«fcx‘Ict <afc Tfowti Hall, JS wai-»air*ji>, at> 11.30. 


1 Cal < 1^1 A»«pro \v>. 


on t,li»^ I*liotiOi<r*txi>lx io 


t.l»o lVr*xty < l*i'«»«i<lo»xt.ial 


KmicsL : oia 


!i.n<l New JIS vtaenc'.c* 


fSytsteniis of l'Ct.tr-oj>o and 
l*ros«»»a 


S-12- 

Aaf^oc-x A'j'i ojs* z-'oz*. -rira t:r«rT ot-' 

.S«yxf. T. 

At, 30 A.M. 

^ !<-. A. t^atn-pAon , and ot.lioi~A : I 

HeaRurexnent; or HadiaHon. 

J'l"* V*af |ga» ICyi'e, »tnd oLIxot-r : 1 >i.'^oni-Rioxi txii l’*oi-n»«'n tat Ion. 

xVilliazn 'I'lxe Intitmrioe of Hnf^ixxeox in^ on Gi 'x'ilination 

(1 *t'«R*tlent;ial Ad<li-ess to SSootioix G>. 

K- Ataj.rA<*, ]Rz-ol'. K. 1». Gatt*oaf-t,, Oapt. J. Goldinpt, aitd Hr. 
A. €.^. Wriptit r Joint/ l>i»«nM«ion on X./ac*t:ratioii and JSTn tritional I^aotor» 
allio<l tlierf^to, 

Hr. Oyrll Norwoo<3 : JTCtl t iosx r 
Adcir^HA to SfCt.ion lO- 
At 11 A.M.- — 

^ i*ror, H. f^nar : T'lie Natvire oT ^r>lcill Cr»»-oHi<lentlal Add reMM to 

t^eotion J >. 

.sv»t /t r^tt,y , . S . 

At 8.30 n. Ai. 

Ci** ItoyaJ Teolinifal Gollr-e-e Hall, Georjie Wtr«et.> l*ror. E. A. 
W«Mtnr*nai'cl«. : TT lie bit.xifiy of HopiiUir J^xxyinf^s f/t***tnrt>* in etooial 

Antlxropology). 

A*m««/ct 7/, ti. 

At 11 AM. 

Oltloxal Mnrvioe in tli« Oat.lie<lral CJlnn-oli of fcst. Mnneo. r»r«»ai*lier : 
Xtov. Tlr. r..ac:lilaTi Maolean W'afct- 
Jkittjrt.etatj/, Itj. 

^^lat lO A.M. — 

X*ror. A. W. r»ortor : 1'Ii« Volta 

<l.*reMid«ntial AddroMM to €leotion A>. 

1C. JJ. Uaj Iny ; Tlia l'aJ«r>oxsoic Adonzitixln 
Atnarica < nreaidetittal Addx*«^A to Sootion G>. 

Allyn Yonni^; : Tnor«iaRinK ItetnrnR i*ti<l ICoonomsG 
CP’^««*<*«»itilal AddroHH to Heotlon lO- 

Hir Cloot-i^ro JVIfxodonald i ^riio Ax-GHteolopry of JSootJand <l^x eh>idniitial 
AdtlroAH to Section. JEi>, 

At 11 A.M. 

<-?- J.*ovatt ;E:-V'aua : Ytin TtAlatiou of l*l» 3 <’.>,iolo#<y to otli«r SSc»i«>noe*» 
< l*X'-e»id«>ntial AdilrORs to t^eotion 1). 

O- ilower, and otliera : HiRooRKion on tl»« F'actor in 

X*lant MorpliolOKy. 

At 11, ir* A.M. 

*** Kead , Ur. Oertx-ndo Idles, and otliox-s : Xliscixssion on 

l*rot>loxnM of lli^lilaxid Geoloj^y. 

At 11. SO A AX. 

t^rof. Y- H. r*ear, I*x-ot. 11. Clay, ami G. O. llenol<i : Joint Uisonssion 
on tUe ISatnx-o and X*r.-‘4ent X’'f>sition of 1=4 Kill in Industry. 

»jpt. 11, 

At XO A. AJ . 

H. J, Ua-x-imson, and otltors : UiHc>ns'>ir>ti oiri tlt« 3c!att«i*irifif of 
SSlectrona t>y Gryatxils- ^ 

'W'llllam I*ope, axid otliors : lllsensKion on Il«x.-ent Atlvane*'?* in 
fcsewreo-clxetni.'? ti*y 

^ror. K. IS. »nR^RS, tind otJiers r UiMonssion on tl»« Yeot<»n»os of Asia. 

_ ■J- S- KlTifet, axid otliers ; Joint J >if$<niMsfon on tlie 

Xnoidanocf of Yaxcatfon in Aermnltrira. 

O. XC. XXries». Hr. TT. CJ. Gre«^ory, and otliers : Xlisonssion on tins 
Xnt erpratatlon of Growtli Gnrves. 

Aixna of, and f lavelopman t» in, Jlroadoasti J’apers : — («> S8ir dolm 
IXtdtli ; Wireless In tlx« Werx-ioo of Hdueation. </o Malter l>avis : Axi 
ICxperlnmnt in ISfl ursational IJroadc-astixi^-,. — Sir Oliver l.rod>re, W. A. 
Hroclclngton ; XliKOutaaion, 

At 12 N"* lOAT. — 

_ *^^^*^* M^ortexiRexi, Ur. T**. A. Uatlier, xxnd otlmrs i XliKonasion on 

Xlotlirfocidarts and tlxa Ano«stx*y of Kolxmoids. 

At 2 r'.Ac. 

f^onferonoo of Ualejjpates of Gorrewponding SooiclleM. 

At 2.1 S j'.At. 

Xj’Htseli, it. Gnrxiey, and otlxex a : Joint Uiscnsslou — A 
ll)oloc7iT*al f nvestiK»>tion of XlrJtislx X^Vr-.'^Vi Wat*^f«. 

Oarter 1 'J'lie Gonditions of in a Trojxical Vwaxnn ; an 

UectnVe^^**^’' tlie Swamps of tlxn X'ax'M a n OIxaoo <l/»antersx 

At 2. l-tf» I*. A*. 

= Wpax^lc Ijgnitnm Cl/ieotox-o). 

Ar A and otlxers : Joint IXiMOixsaion oxx tli« Knotionito 

r>axanee or A^^rionltnie and Xioimstry. 

Afc E-.Ai. 

UiaottRMlon on tlxe X*o«ltion of Oeo^raplvy Xxk SootltsXk. Selrools,. 


307.1, Vox-, 




At & P.M. 

Str Jolxn K^lrllnis - XXart. r ^Porefcrfery in iBksotland : 

X*rosent, and l**ntnro <Il<ectura>. 

At 'S.SO 

CI« IXoyal YeoUnleal OoII^'ro XXalL, Oeori^e Streel,> X-rof, V. O, 
X>mxnan : Ylio Xdystory of i,ifa CXCvertini^ X>iMConrae>. 

TH^crlme.j9tf.€X.JSf, £SepX. 12. 

At 12 mOo**-, 

<ln l<'ore ZXall. XTnl versity.) Gonelndixig tlnixiral AXcsetintf- 
Si5T>-rYca«z»xBt.<. 10—18. 

iNTmjajsiATXoiwAn GojwnsaRiic'Xc on l-ion'r <at X-ausa»no and X,eysi»>. 

A>x>ott$i( tlxe snl\,jeet« to Pe di-NCitssed ai-o tlia Af etlxods of lutaasurin^ 
tlie Eiierjsy axi«l 1.1 i olo^j;! cal Activity of Uif^lit itay» ; Irradiated F'oods 
and Sterols ; tlie Oliixjatic xxiid Unlit Ylicrany of Varioxxs X'*»ntn« of 
l>cx rc ti 1 oai s. 

Sar'VxsAX ExiSK 12 — ir». 

CoNt-M-XiMM ov mjc OKnAtAN X'xx A n*« ACOLoo 1C A X. Mociktv Clfct IXarnl>n.rei>. 
/S’«.yd. 13. 

]>iscnssions oix tlm AVoi'lc of tlte ITeart anti »n IX«>nonx* *jf 

tVillianx XXtxrv«sy, witlx papers l>y I,i 1 les trand , Jariscsli, Straxxt*, Anrei», 
and Afansfeld. 

1-4. 

I*aj>er« l>y Jt*l\»i*y an<l on SkXo<lem Industrial Intoxications, 

X*ai>t»r l>y Harsax' on Krf?ot XSasus. 

Sm'rxsMnrzn 14- IT. 

A «soc¥ 'v'rxoN ov X.mTtAtciKs .vno lisr*»-ortM vnoN IiXTK,T:xcx. C^'iCtli 

Annual Gonf«*reiice> Cat New GoIl<^>co, Gvford>. 

J‘ 14. 

A I- r. l.*J x>.M. 

A-ddroas l»y tlie Ui'esidont of tlxe Conference, 

At 8.:<Od> »*.Ai. 

Ur. Xl- S. XX Litton ; Tlie Worlt of AsIl1>. 

At O-IO I'.At. 

Ur. A, X*. YI»nr«ton : l*atont Uaw Kerorm, w’ltli Si>eclal XX** fcronce to 
ttxo Searcli tor Novelty. 

>•’<€< j/r /it* y, If*. 

At 0. 80‘12 No«>N. — 

N- I*arlGy z '‘I’l’ie Utrcct I trproel notion «>f Koolv>^ and Manuscrijits. 

I>i. B. XI. Yxli»t> - Oertatxi Aspects «.>f Ai^l lonltnral X« l» . 

,T. F'orlies JMTarsden : 'X'Xie JL/iteratiire of S<*ientilJ«> >1 nna^-tuinm 1 . 

At 12-12. 4.^» r». Mr. 

H. XX. Jolinsonr XCvistln^x Types of lnrl<.*»:es trj Teclknii'a! I’erlo«licals. 
V. Garrett : Axx Jn<iex to Xlusiness I>ala, 

J. N. X-. jfJalcer z GartO|icrapl»y anti tl.e Xtesearcli WorUer- 

At .ri. 30-6- 30 IP-.M. 

Autmal General Meetlni^:- 
At S. 30-10 r-MT. 

XI. J’exLlcinson ; Tl»e l-ilxrarJari as Arclxivist, 

X*. ll«f . XCarle : Vocatiottal i4*»lcct1oti anti Gnidance. 

A- Ksdaile : Unification of tlte I-i l>rary ItersourccK of X-on^lon. 

*rept. 16, 

At 0.80-1 1.4& A.*i. 

Ur, Vr. Itortenliain z blcien title Al-stracts. 

At 11.46-12-46 f*.»*. 

.4k.. X'ar«inl*araon : Civic and XtefS'ional Surveys : tltoir Xlelation to 
Information Xlnroaux. 

At 6-6 x-.M. 

G. K- Grifiln : A XXoolc-Fteview UiKcst. 

Oai>t- J. S. Allan and N. X*arley : Tlie l>nrat»ll ity of X^ai^er. 
latent- -Ool. J, A. A. X^ickard at*d G. 1 1 ; I-nforination oil 

Accldexit J’revention. 

At 8.30-0. 16 c.M. 

Ux' S. O. llradft'krtl ; Tlso Necsessifcy for tlxe Stand urd-tsation of Xlil>lto- 
^rapliical JMetlLods. 

At t*. 1.6-10 

J.iextt. -Col. J. M. IkXitcUell : X’ixe Aslit» Uirectory. 


16-22. 

OnnAAAN SocxKW ov N Am itax-isrs A?sti» I’« vsicrj a sis <at xataintnir^r). 

Skc~V‘K>:m nx>;n 10—22- 

NAm^LNAO Gx.aw« < 'orrvKNTXON Cat 13on rnemon tXi — UxactiaHions on tXxe 
t >x'Kanrsatit>n of tlxe Cilaaa Industry anti a Oonferetxoe on tlta 
txon GoxLcerned. 

HGi'>rr39eMi»Ka 24— 2T. 

iN-riaaNATiONAi:-* Taoono vtrn XIkUoke:^* cno FXooxnAcr <at Vtonna>, ' 

24— 2T. 

iN-riextNA'rtoirAi.x-: rroxfSsmfroi.osxsxcoMiFKiajFisnat C*tt Hoxne^r, 

Sjsxrrtcwf UKA 24—23. 

XXx-is TAonario t>f&m XlAt-TiHOKasM Oeotxit't'SffoAjNiaN: XCoiwrjiiu«a*Ot«r 

'-se-stiai. , ' ' j ' 

X*At.A<»»rXOt,OOt80A« -Gxe^K^ltSCrrlKAirX* <at XX«.tdkl^at>. ■ i r''. ? 
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OONTTEIMTS. jpaok 

'X'he Intern Ationat.1 Rese«trcrh Covtncil 3S1> 

I^Arrison of IghtHam ...... 3»1 

N«itei.re and MEan. l^y Charlos Elton . . ZiVilZ 

AAining: StratiEed deposits. Ir3y C. l^abbor jam . 

Onr Boolcsfiolf ....... 30d 

Letters to the Editor : 

ISre#»a t iv’crly JVToclifiocl iScattei'inK- Erof- Ml- N. 

Saha, E.E.S., D- S. SCothari, and O- Xoshniwal 3«H 
'I'lie 3oat<:nrinf^ of I.i^ht \>y Eree Electrons accord- 
ing to X>irac's TNJew Itclati vristic X>>''namios. 

r>r. O. Klein and Or. Y. I^ishina . - - 3»» 

'I'he l>ofinition oi ' .A.rea ’ i*x the C'ase of CTontact *- 

C'atsilysts.— — Or. F. Horn Oonstahle . - 300 

'rht; ICst irnati#>n of I3aett'r»al JSuml:>ox*s in Soil hy 

X>irect C'ovmts fi'oim Stained Eiltiis. E. M. W. 

G-ray and Ef. G. Xhornton .... 4.00 

<~ress Cirown on A^dronaline. J. M. Xhompson . 401 

Xlio C'rystalline Stnictare of Oonzcnc. — E. Gordox'i 

Cox ........ 401 

Xhe Archfieology of Scotland. I3y Sir George 

AAacdonald, iC.C.B. ...... 402 

Active Nitrogen. C. N. 1-1 inshel wood 404 

Xhe British Association at Glasgow . 407 

Ohitnary : 

Visconnt Haldane of Cloan, K.X., O.IWI., E.B.S. 

Jily Erof. G. Oawes Hides ; Erof. X. E. Nunn . 40H 

News and Views ....... 412 

Our Astronomical Column , .410 

Research Items 417 

Regulations for International Radio Communication 420 

Xhe ^Management of Small Woodland Areas 420 

Mountain-Building MLovements and the Genesis of 

Eetroleum. Hy Henry B. Milner . 421 

Herring Food ...... 421 

Genetics of * Bar-eye ' in Z>r< 3 soj^Hil<z . 422 

University and Educational Intelligence 422 

Calendar of Custonts and Festivals . . 423 

Societies and Acadennies . - . . 424 

Official Euhlications Received ... 427 

Oiary of Societies . 428 


Ttie Ixiteri:xAt:iorxa.l Rtssesixcfo Con ixcil. ' 

Ixi.t>or'iia.t40ii-a,l ItesoanroH Ootwrtoi-l, of wHioht 
-JL tvlio fotiirt>it genoiretl etssejm-bly was Jb-olti SL't 
IHinjusaola io Jttly, w^as foxnaiodl in. 1019, artel t>ixo oon- 
Vorrt-ion. ttncloi* wliioli it; oainrio» on it>s wotrlc will 
l^rminal^ti ati t-ho end of 1031 unless if Has Heen 
jprevionsly' r-enew^ed Hy flie cotinfries 
fHe Oounoil. 

l>esi|gnod fo rreElaco some of Utte infemafional 
scienfifxo assooiafions fHaf Had lajtsod dtrring t>He 
WsLt*^ ifs alms Have Heen defined to He t>o co-or*dinafe 
intematrional efforts in tHe different HranoHes of 
science ; to initiate tHe formation of international 
scientific associations ; to direct international 
scientific activity in snHjocts not falling witHin tHe 
X>nrview of any exiisting association ; and to enter 
into relation w^itH tHe governments of tHe countries 
adHering to tHe CJonnoil in order to jiromote investi- 
gations falling w'itHin its competence. 

'THe countries w'HicH joined tHe Council at its for- 
mation were fifteen in ixumHer, Hnt since tHen many 
otHers Have notified tHeir adHesion to it, until at tHe 
present time tHirty-five countries are represented 
on tHo Council and takre part in its deliHerations. 

One of tHe first acts of tHe C:k>uncil was to proJaUpte 
tHe formation of international associations, or 
Onions, for tHe furtHerance of certain HranoHes of 
science in wHicH iixternational co-operation is 
essential, witH tHe resxilt tHat tHe Onions of 
Astronomy, of Coodesy and OeopHysics, of 3E*ure and 
Applied CHemistry, of ]MatHematics, and of XCadio- 
TelegrapHy were formed in lOlO. Oater, in 10212^, 
OtHers dealing witH I*ure and Applied I*Hysics, 
l^iological Sciences, and CioograpHy were orgaixiscd, 
tHus Hringing tHe total numHer up to oigHt. 

THese Onions are praotically autonomous, 
ax*ranging their owix meetings, appointinig tHeir own 
officers* collecting and dispensing tHeir own funds, 
and ixxitiating rescarcH and co-operative w^orls: in 
tHeir owxx fields of scientific activity, very muoH as 
did tHe earlier associations tHe work of wHioH tHey 
are carrying on. 

I>uring tHe past nine years, eaoH of tHese Onions 
Has Held several meetings at wHicH addresses Have 
Heen delivered, scientific comxnmxications Have Heen 
discussed, and arrangements Have Heen nxade for 
future co-o;peration and researcH. '3?He Astro- 
nonxical Onion, wHioH Has now Heen joined Hy 
24 countries. Has met at Rome, OanxHridgS* and 
Oeyden' tHe Ooodetio and OeopHysiemi Onion* 
wHioH Has a ncxexnHersHl]^ of 32 countries* Has Held 
meetings at Rome, BCad^d, , a^d Rrague ; tHe 
OHeinica^ Onion* repiriOsentiHg. <muntriee^ Has 
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J3a©t> arm:i.\ia.ll37', shxx^ Ha.s visiiso^ :R,ojaie, 
X^;yor&i», Oa.]XLl»iridl^e^ Ooj>^ci]3.etgeiiL, 

W«ti*s«i;W^, ei»nc5l -tlie IHCa^ise. . tTlio ^N^Ifit'fcli.oixLek'biccLl 

XJnioxi, -to 'wlaiolx IS ootxn.t>i*ieB 1 x£ls Hold 

TXLoot>irL^8 a,-fc St/ra^Houirg »ixd Toronto, sund Has 
Jnst xnot at I&olog;na. THo XTixion of Itadio- 
Tolog^rapHy, witH a moml>orsHix> of 11 oonn trios. Has 
met at ISmasels and at^VasHington. Of tHoso wHioH 
wore formed later, tHe I^Hysical Union Has met at 
Jf^aris and DSmssels ; tHe <j3-eograj>Hical Union Has 
met at JBmssols, Oairo, and OamHridge ; and tHe 
i3iological Urxion at JBmssels, Taris, and Oeneva. 
THe jmexnHersHip of tHeae tHree Unions is now 18, 
lO, and 14: conn tries reapectively. 

THns it will He seen tHat all tHeae associations 
are now w'oll snpported, and are operating actively 
i^^nd effectively in tHe promotion of science and in 
tHe encomcas^^^^ont of international oo-oj>eration. 
in none of tHeir worJs: does tHe ItosearcH Oonncil 
ixxtervene. -A. reference to tHe pnHlisHed aoconnts 
of its meetings will sHow tHat most of tHe questions 
witH wHicH it Has dealt are of an admixiistrative 
ratHer tHan of a scientific character . THey include 

invitations to join tHe organisation , tHe appoint- 
ment of its ofiieers and of committees, approval of 
statutes or of modificatioxxs to statutes wHicH Have 
Heen proposed Hy any of tHe Unions, and otHer 
matters affecting tHe Oouxioil and tHe Unioixs 
related to it as a w^Hole. On occasions it Has 
appointed committees to carry out special inquiries, 
sucH as tHe ono wHicH is studying tHe relations 
Hetween solar and terrestrial pHenomona, Hut 
generally tHe delegates, of wHom it is composed and 
wHo are almost w-itHout exception delegates also to 
one Union or another, are called upoix to decide 
questions of administration and not soientifie 
matters. THe conception of the Ooixnoil as a small 
Hody which aims at exercising a control in scientific 
matters falls very wide of the mark:, since it is oixe on 
'wHicH all the thirty -five countries are represented. 

In. the delegates of the countries adhering 

to the Oounoil unanimously decided to invite 
Oermany, A.ustria, Hungary, and IBulgaria to join 
the Oouncil and the Unions related to it, and to give 
efiect to this, invitations were sexit out immediately 
®'ff^r the xneetxng. A~t the meeting of the general 
assemHly in JT uly , it was reporte<l that Hungary Had 
accepted the invitation and Had joined the Council, 
Hut that Hulgaria, for reasons of econoxny, was 
unaHle to do so at present- Giermany and ALUstx'ia 
Had not yet replied. In Oermany the matter is 
Helioved to He still under coxisideration Hy the five 
scientific academies of that country, namely, those 
of Herlin, Munich, Ueipoiig, Ohttixxgen, and Heidel^ 
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Herg ; the A.cadcxny of Sciences of /ViCHna is also 
a^Gliated to this group of acadexxiies. .Tiie situa* 
tioxx no douHt presents soxne difficulties. Hut it is to , 
He Hoped that either Hy the foxmation of a HresearcH 
Council for Oermany on which the academiea would ' 
Have representation, or Hy some other means, a satis* 
factory solution xnay He foxxnd wHereHy Oerman 
xnen of science xnay co-operate in the work of the 
Oouncil and of the Unions. 

At the xnoeting of the Astronomical Union, which. , 
was recently Held at I.*eyden, Oerxnan astronoxners 
accepted an invitation to He present, and their co- 
operation in the discussions was nxost welcome. 
Similarly, Cerxnan and Austrian chemists were 
invited to and attended the recent congress of 
the International Union of l^uro and Applied 
Chemistry wliicH w^as Held at the Hague. On 
the other Hand, a sixnilar invitation vrHicH was 
extended to Grtxrxxxan geographers to attend the 
International OeograpHical Congress, w'HicH xnet at 
CamHridge ixx duly, was declined Hy tHem on the 
ground that it wras organised Hy the Intc^rnational 
Union of Geography, one of the Unions related to 
the Intematioixal HesearcH Council. Their oHjee- 
tion to the Couixcil was Hased on tlie gi'ound that it 
w'as not wholly a scientific association. Hut was to 
soxne exteixt a political ono, since a government xnay 
He the Hody Holding memHersHip. Hut this only 
occurs in a few oases where there is not at present a 
national academy to repx^sent the country. As 
w-as stated Hy the general secretary in His repox't to 
the general assemHly at the receixt meeting of the 
Council at Hx'ussels, out of the thirty-five countries 
which Have joined the International Heseareli 
Council, fourteen are represented Hy tHeir soiexxtific 
aoadexnies, six Hy natioxxal researcH councils com- 
posed of representatives of the national aoadonims, 
one Hy a scientific society, and seven otliers Hy a 
scientific dopartxnent connected with its govern - 
ment. In seven cases only out of the thirty -five is 
the government the adhering Hody. 

THe first twelve -year period of the conventioix 
under which the Council and the Unions Have Heen 
workixxg since lOlO is now drawing to its close, and 
the Council as well as each of the Unions Have to 
consider the renewal of the convention Hefoxe its 
expiration on I>ec. 31, 1031. THe experience of the 
past nine years Has shown that some modifioatioxi 
of the statutes, which were adopted in 10X0, may Hc" 
desirahle ; the HesearcH CounedLX and tHe 
are, tHeresfore, qeoupying tHemaslves \t^ 

revision of tHem wHere neoeiaeM»ry, in 
oHanges tHat may He advisaHle macy 

. Hef ore tHe 
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*X^i« ipoco^v^i^ii© fit; vesry dPci.iB^cyta|pa.l>Xe ojp^^jrbixnii^Sr 

for olo«-arixa^ ralmrn<3L^rj»t^A.3:^dULja^ a3ata.;3r 

4 »?cist?» a^<i for «rjn. oacfoixsioxr of in.'fcom.sktsioxxaLl oo- 
lixates t:«lx«tt; a.ro €i>ooof>t«cbl3X€> g^oxxorstU^. Xia 
«^oe>in.a xmlifeoly t^lia*t> tylaLO ri^lxt^ of go'V'ommon-fcs t>o 
« 3 MdLHor€» tio tilrio Ooxxxxoil a.-rt.<f -tlxo XJnioO-S oeirn. l>o t>li.o 
f»olo ol>«t>«tolo t>o Cjr€=srna.a,xxy ’s «i.ooo;pt>ebi:iLOo. *X*Jbo lix-fcor- 
n£bt>ioru3bl Ooociotiio J^ssooia^l^ior^. &,xi.dL t>Jbo Soismolojocioa.! 
j^^ 80 oick«t>ioxi. of forraor clet^y^s woro l^ot/lr soj>i>orl>odL 1»y 
^^aontrB f om.i»la.o€l l>y tJao i^ovojrrxjri.oxi'trfs of -fclxo Sfeetto® 
•wliioln -woro morol^or® of tJxe* ets^ocsia.'bioxx® ; auxiidL «o in. 
flxi® roefioot. thtoro hci,® l>ooxx oil . TTlioro 

may V>o otilior maf.'tiol:*® “w^liioli aro not aooo]pt>al>lo, Imt 
it ^oos not av>i>oar tJhat \ix> to tlio 'proaont any 
ciotiiiito and aixtlxoritativ*:^ statomont of tliom lia® 
l>ooix mado pnlilio- 

As i5ir Axiston Oliaxnliorlain «aicL at tlio dinnor 
^ivon l>y tlio J3riti»H Ciovommont to tlio deiogato® 
to tHc' Xntoxmational Ooo^rapHioal Oongroas at Oaxn- 
irjcJp^o, C4orm.an statosmon Ixad l>oon woloomod to 
.ho Wooioty of JMation® as oolloaf?no« and as frionds ; 
1 tlo> liad oontrilintod fully to tine disco ssion.s» and 
it‘ lAOjpod tJiat, lioforo ion|^, Oorman mon of sciemco 
^ oold aooopt tixo "wroloomo -wHioli. awaited tlxom. If 
A frHt.>l\ation of tlio present diffionltios can lio fomi<l , 
xnd they are oxxalilod tlxeroliy to aooe*i>t the invita- 
Aoti to join tho Xtesearch Cknmoil, they will l>© ahle 
o t alee j>art ixx the discussions on tlie eicistin^ 
4tatiitcs and to assist in drafting such xnodifi oat ions 
n tiioiAi as wdli make for the greater eilieienoy of the 
irgaii jsation as a w-hole. 

<r ~ “ 

FX4a.rrison of Xs’hthn.m. 

<jtf •* <x J3ck>Jc 

oj" ^ rrhCMei^ 

<*f hJ .rlirct^ArS jfrom, hti» N €*t€^hcH>1c^ ct^'rhdL <7orrc^j(>ot?d- 
* tt< € f^repared for pnhlication hy fcSir Edward 
K Warrison. icvi H- 30o 12 plates. (Eondon : 

l>:xfc>rcl XTniversity JPress, Ii5«. net. 

A\ riting to Eenjamin XXarrison, grocer, in the 
\ illagc of Xghtham, ICent, in lOOd, JSir E. Eay 
Iwa iAk<‘iriter ended his letter thus r ** Oood health 
^tiKl hitppiness to yon— conrageons and indomitahle 
<ii«< <>v t*i‘er of pre -X^alseollthic man,’^* Never w^ere 
wokI^ of eheer more timely or hotter deserved, 
WU<-n litis letter reached Harrison he was approach- 
iiii-. seventieth year ; he had retired from the 
«-‘outitor hehind which ho had stood for hfty-five 
>eaifr> State the matter more truthfully, 

tile < oiunter had. retired from him, for the hnsint^s 
'vvhxoh his ancestors Jbad prospered for many 
geiu*xations had heoome Sn his hands a rich museum 
a f>r>c>r shop, His €mly csertain source of income 
30*72, Vox-. 1^3 


then was his Oivil iUist pension of a year 

granted in with, in addition, the annuity of 

£2^ given to him In . the same year hy the*" Xtoj^l 
Soctety. In 1018, heing then in his eightieth year, 
his Oivil Eist pension was doubled, and this he 
continued to enjoy until his death in 1021. 

Harrison*® activities cover a period in w^hich our 
conception of human history underwent a revolu- 
tionary change. His career began in 18S1, while as 
a schoolboy of thirteen ho listexxed to his eldest 

brother Tom and his schoolmaster JStepheix Oon- 

stable disctxss the geology of the 'W'eald, until 

1021 ^a period of seventy years. I>uring this long 

period, scarcely a morning, an evening, or a Sunday 
passed writhout finding him searching his native 
district for evidexxce of its prehistory. His pursuits 
brought him into close contact -with the leading* 
geologists, archaE»ologists, and xxatux*a|y|sts of the 
time — — Hu pert Jones, Grant Allen, Eord A^vebxxry, 
Sir John Evans, E. O. J. Spurrell, 'Worthixxgton 
Sxn^dh, Hay Eankester, Oharles Xlaw'son, X.^xvxs 
Abbott, A. S- Elexxnard, W. J. Sollas, Smith Vl^ood- 
w'ard, Heid IMoir, [Hussel Wallace, and, above all. 
Sir Joseph Hrestw^icli, w^ho bocaxne his adviser, 
mentor, and protagonist. It vras therefore ixn- 
poirtant that the story of Henjaxnin Harrison*® life 
should be w'oll axxd fully told ; this has now' been 
done xnost ably by his soxx. Sir Edw^ard H. Harzfson. 

It is €juite true that a xnodem Saxnuel Smiles 
could have throw-xx the glamoxxr of romance over 
the details of Henjaxnin Harrison’s life, but it is not 
romance which the historian of science xxeede, bxxt 
the sober statement of pertinent facts set out in 
axx oxNlerly and natural xnetxuxer, and it is this wrhieh 
Sir Edward Haxrrison has done in the biography 
of his father. IsTo'whero does the biographer 
obtrude hirxxself on the reader ; he perxnits well- 
ehosexx eac tracts from his father’s diaries axxd 
cox-x-espondexxce to tell the story of a man w^ho w^as 
at once one of tlxe most peculiar, yet one of the most 
outstanding of all the amateurs in science ever 
bred uxTExxgland. JNTo claims are made, no defence 
is set up, no situation is shxmned ; yet long before 
the last page is reached it becomes patexxt to the 
read.er that the biographer is whole-heartedly in 
sympathy wdth all his father’s labours and aixns^ 
and has xneasured with accuracy their bearing on 
the trend of scientific discovery. Erom the pages 
of this biography exnerges the picture of a man, 
lacking confidence ixx himself and ever struggling 

to serve two mistresses business with h^^ prdnxise 

;Of ease, and science with her threat of poverty* 
.'.'l^oienoe won -every time* 

"With all the f«M?te now before tMsi» we see' that the 
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cliiof ovc>jat>» ocf ^exxJfiiixrLixx lidTe foirna £t 

logical aeq[vi.erLOo. Iiil st lot>teir -feo Rixport ^Jonios lie 
w't'o'fce (1S84-) 1 Wiiejrx I “fcoll you. I lia^ve 

aecurecl 2SO irujilexn.eTi.'ta from -tHis ciis-triot;, it will 
l>e aeeu wlxa.t> €trt ixxtex-estixx^ oliuxik: of a,u old world 
T o^TTi fortuii.a»t>e euoug^li to live near.” I^Htham did 
n.ot ^ xnalsio * !Kenjamin £Carriaon ; it only gave l&im 
Ilia ojpi>ortunity. Tlvoueands of men liad lived in 
IglitHam and aav’ it only as a village of the Weald, 
eituated he tween tlie w’aters of the X>arenth 

and of the 3VXedway near the North I>owns- I^or 
Harrison it became a jiage of histoi'y crowded -vi'-ith 
hioroglyjihs of various dates. An inhom desire for 
hnow' ledge came to him from his mother’s family ; he 
devoured in his boyhood Lyell’s *“ XGlements of Oeo- 
logy,” Ohambei's’s V'estiges of Oreation,” Oassell’s 
” I*oj>ular Educator,” White’s N'atural History 
of Sel borne,” and j«*esently began to interpret his 
native village and surrounding district fox* himself. 

Then in 1863, as a young man of twenty -five 
years, Harrison read of Houcher de Herthes’ dis- 
coveries in the ancient gravel beds of the Somme 
valley, and at once set out to searclx the gravel 
deposits of his native vallcty. H^is search was 
speedily successful ; ho coixtinued his search day 
after day and year after year, keeping records of 
his fiixds. Having exploited the lr>wer gravels of 
neighbouring valleys, he moved his search to the 
higher and older gravels oix the watersheds of the 
'W’eald, and was again sxiccessful. Then in 1BT8 he 
xnoved on to the dome of the North X>owns to seek 
iix its aixcient gravels for what lie called the * i->ot 
hooks ’ of man’s endeavours at implemexxt making. 

It was at this time that HTarrison succeeded in 
xnaking Sir Joseph Hrestwich interested in his 
search. Although JPrestwich then occxipicd the 
clxair of geology iix the University of Oxford, he 
lived at Shoreham, ixx the Xlarcnth valley, eight 
miles from Ightham, and was deeply interested ixx 
the origin of gravel and other deposits which were 
found on the neighbouring Uowns. As Harrison 
searched the gravel spreads of the Hlateau, he 
fouxxd wrorn palacoliths, but he also observed imple- 

xnents of a ruder kind flat flints w'ith chipped 

edges the type of implement to which t*restwich 

at a later date gave the name of €iolith,«. Hrestwich 
disciplined H^-arrison ; he would have nothing to do 
with surface finds ; inxplements whicli -were to 
be reckoned of historical valxie m ust be found 
situ,, and the deposit of gravel w^hich contained 
them must be deternxined accurately as to level, 
distribution, axxd nature. 

Ixx 1882, Harrison coxnxxxencc^d a systematie 
search of the Hlateau gravels for eoliths ; it was 
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not until 1886 that he was convinced that they 
had been shaped axxd used hy primitive nxan. He 
showed them to Sir John Evans, who gave them 
his consideration hut rejected them. Sir Joseph 
Hrestwich was then closely engaged on his “ Text- 
hook of Oeology,” and it w^as not until this W'as 
finished in 1888 that he foxnxd tinxe to examine 
the results of J-tax'risoxi ’s ixxtexxsive search on the 
Hlateau. Oxx examining H^arrison’s colleotioix, and 
after verifying all the sites of discovery, he becanie 
convinced tbat Harrison’s content ioxx was jxistified ; 
eoliths were the work of ixian’s hand, and that man 
had lived ixx Englaxxd at an iixfirxitely ixxore remote 
date thaix had hitherto heen supposed. 

Hrostwieh sooxx realised tlx at if ever Harrison’s 
dis<5ovex*ies w'-ere to he made hixo^vi^n to sciexxtific 
men, he himself must act as Harx'ison’s sj>okesmaix. 
Heiice, early ixx 1880, JPrestwich hroxxght Hanrison’s 
inxplements to the notice of the O-eological JSociety, 
and later, in 1801, he placed the diseoveries on tlie 
plateau of tine N'ox-th Uow'ns before the fellow^s of 
the Anthroi>ologi<5ai Institute. Tix this w^ay the 
prohlem of eoliths was laixtxcjbed on tine virorld of 
debate. Sir Joseph Hrestwich firetl the gun, but it 
was the diffident, modest, hut ixidoniitahle groeex* of 
Ighthaxxx w^ho fille<l tlxe* cartridges. 

NeXture a.ncl lMCa.n. 

(1) A ^citu,r‘€xli.st Hy E. f;. 

Houlexxgei*. 160. (IJoxndon : Oerald Ouelv- 

worth and Oo., Utd., 1027.) 6«. xxet . 

(2) ^Ttirrhol Hjifs of ths CJarlsh€t€i Cyctuetru. Hy Verixoii 

Hailey. (IVtonographs of tine Atnerieaix Hooiety 
of JVTammalogists, No. 3.) Hp. xiii 106 (38 

plates). (Haltiraore, !Md. : Williams and Willtinw 
Oo. ; Eoixdoii : Hailli^re, Tindall and Oox, 1028.^ 
13^. Od. ixet. 

(3) JV (M.t'UrT'ct.l History of Cyant^rtru^ry : « of 

^rtiol^s on. Hourly History of tHs JRroi>i-n,r*i, 

orv the. History of Heieritific Z nuestiytxtiou, , ti/l 

102G, cts u^ell as on some Heszclts of this Znvestiya- 
tiort, H. g5peight, Arnold Wall, arxd H. M. Uaing, 
Hoixorary Editors. (Issued hy the Philosophical 
Institxxte of Oanterhury.) Pp. x -f- 200 -h 20 
plates. (Ohristchuroh, N.Z. : £5impson arnl 

Williams, Utd., 1027.) xx.p. 

(4r) HirdLs aridt JSeasts of the Homan. Zoo : some 
Observations of a Hover of .Animals, Hy Tli. 

Enottnerus - JVteyer. Translated by Hemarcl 
IMtiall. 'Pp, vii -+• 378 -f- 40 plates. <Ijondoxi : 
Oeorge Allen and XJnwin, Etd., n.d.> 16v»- net. 

ATUHAU history eontinnes to revive quilt'' 
vigorously after its long sleep. A great 
many people arp coming to see that htnnan affairs^ 
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«leX>ozitcl in. «k-TX eixioi*TOOi»s xxnTOi1>oz‘ 'o€ "wreiTys nx>OTi. t^e 
ck£ ipii^ziPb .«bn^ sbopiii^fibi jLifo, «i^<l. tJkt&rb nzcfen 
pno mc«3tti^ear of 4Bt. ‘ooMaznnaaitiy’ . of otiboir ©peoieB. 
wfciiol:!. t>la3Po«tt>exi oi* oleie^ ciore oacploifioti . 

y>y izizn. 

^1) If ones w'isincKl fo e3cpi*eB» cl Bolernrx opinion 
(ci^nci xmos-t ooologiste &jr^ ira.-febior solonm, suiL> Gk^rxy retfo 
eirl>ozif t>hefir‘ o^wn szil>joc5't.) , ono oonldL oatll IVlr. 
U^onlonger’s l^oolc a. -fcoxti-ljools: on -fcfao ocolo^^^r of 
IznmcLn foodl-lia.l>itey t>la.o opniva,lont> of Oollingo’e 
li'ooci of I5r-it.i»fi !31r€iB,’'* or of Hctrciy’s B-bneiioB on 
t-lio foodL of tHo lzonrin |5 izi tijo INTortla. Soa,. Howovor, 
VbTiy oomparison of fJhis boi^^ ■woxxld ol>Bom*o tJbio 
fact. fHat. “ JS>. J^^atm'alis’fe af fHo 'T>innor ’'X'al>lo ’* i« 
■w'r'ibt.cn in an oxt-r-cmoly ami.i«in |5 way, and is 
rcmaT*lcaf>lc nob only for ibB profonnd, and ox^cn 
diBtnrfoinf?, IsLizoxvlodj^o of bl-io nabizro and ori^nip< 
of blic differenb Icinds of food bliab oixc can oab 
(tlioiiglx xiob i\cocwBai.'ily di^ctsb), >3U.b alHO for ilB 
1 boTieli . 

On a ixjoUBliolf , ib nii|^Kb »it t>obwocn HLxmb- 
in|: 2 Cton.’'B C^ixdlizabion and C^JiTnato on one fiaxid 
an<i J^rof. jSainbBl>iiry "b ‘ “ iNjobc'a from a CVllai’ 
13oojk ” OTi blK-s oblior, l^or>xap» ib ih biie olxx^ionB 
fac^t- tliab HVIr. Uoxiloixjacor IxaB liad a firBb-Haixd 
l<i If »>Ar lccl|;;o of *so many of biio bfainf^w of wlaicli iio 
writf'B bliab gciv'OB blxit* laooit ibs frosilinoBS ; x>orHapB 
it irs alBt> blic ix^Btrairib wibli wliic-li lac maicoM bcjicji- 
tiiif* an id liifcit oric>«d faob« axinnainfa: bo blio z-eador, 
"S"r»ii may l>c*. axv'aax*c bliaab aBH’a mills: laaB medJciixal 
(jiaalit.it'fct ; ox* of blxc pxill blxixb Ib e^ca^rbod l>y • bHc 
Biic-l<.t*rM of an <j»c*1oj>txB ; or bliab a load of JL^orbxigixcBO 
<■>> AN^aB Nvroolcod off blio xnontfi of blxe 

< Tai*oint<^j, axn<i xif box' w a i'd» cBtalxliBlic^d a local colony 
(oxx<3 * oyBl^^r parl< ’ xxow coverini^ ben 
i acres), I3nb if yoxi icixow blxoso oonxxnoxx- 

plfir-oB, yon oannob ab blxc saxxxo bixnc also know' 
w'lio firsb sbarbed sxxail faxrms ; or wiiab AJhxexxolxarlxxia 
^iai<l to frassns iix blio ^cxixxbo 'wl:i<?n Ortvssns wopb 
publicly over blxo doabix xxf Ixis favoxxx-ibo od ; or 
tliab Rocfnt^forb cJxeeso is made frotxx blio nxillt of 
CTirxiyero fronx jc^oatB, an<i nxosb oblior clic^oscs 
cows ; or bfiab fab-bailo<l sHo<?p wore liixoxv'n bo 
Aristotle, XV Ho referred bo sHoep xviblx Hx*oad bails 
a <* libit, loxxg, 

(iJ> ’Il'lix’"* seoond Hook is also aHoxib food, alblxoxx^H 
TYiay xxob ab fix-sb si^lxb perceive bHis fact- froxn 
its t.itlt' axxd arranigexxxenb, TTlxe OarlsHad Oaverxi, 
a triaiiimoblx cave in bHe Heart of bHe New Mexico 
, is xnHaHibed Hy a vast colorxy of Hats, xvHicb 
'>. >si bHx^re ab rxi^lxb in sixmmer tind liiHomabe 
b<-rc dnx'ixxg bHe winter, 'XHe .Hats, inadverbenbiy 
<>\ cfcd blxe floor of bHe cave wibH a layer 

»1 ^-'iuaixo wHicH xvi^ forinerly aHpnb a imndred 
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feeb w^ide, a qpxaxrber^ of a mile long, and xxp bo a 
Hundred feeb deep, THe ^uano xvas renxoved after 
bwenby years’ Hard work, and presunxaHly made 
Bomeozxe*B fortune ; Hxib ib soon He^an bo acounxulabe 
aj^ain, ab an esbimabed rate of aHoub bHree-puarters 
of an incH per year. THe guano su^xporbs a curious 
fauna, start-ixxg xvibH cave-ox'ickebs, wHicH are 
eaben Hy xx cave species of deer-xnouse i /^erorayscu,®) ; 
wHlle blxe mice azxf» pursued and oaten Hy a kixxd of 
small carxiivoroxis anixnal, tHe JRixxg- bailed Otxve-oab 

. Axil bHese axitrnals live in 
^ total darkxxess. 'X'Here ax*e otHer iixHaHibanbs of 
t-Ho cave, Hxtt tfeey are mostly strays from bHe 
<ieSorb aroxind , 

‘l"'He aoooxiixb of bHis cxxve fauna will He found ixx 
a ratHer scabbered xvay tHroxigHoub blie Hook ; for, 
ixx ordex* bo givc^ a correct pers^xeebive, bHe aubHor 
Has devoted aHoxxt bHrco-ptiarbers of bHe Hook bo 
a dcscri^xbioix of bHe life-zones of blxe surrounding 
desert region, bogeblier xvibH an account of all blie 
sx»ecics of ixxaxxxmals fouxxd bHere. THe more 
iixn>orbanb Hirds and x'ex>biles are also xnenbioxxod. 
M^osb of blxests aixixxxals jxlay xxo part at all in bHe 
ecology of blio cave, axxd bo bHis exxtexxb bHe title of 
bHe Hook is inisleading, Uoxvovor, sucH a xxxebHod 
of treabxxxerit is douHblcss souxxd, and is cex:bainly 
blie l>oBb one fox* J\.merican readers, xvHo may Have 
an ox>x>orbixniby of actually visiting bHe xregion. 
l^or peojxle v. Ho di> not liv*e ixx America, bHe cHief 
ixxberesb of IVCx*. Hailey’s Hook will centre roxixxd bHe 
cax**e and ibs axxixxxals, xvHicli form an exebraordinarily 
ixibex-esbing story (see pp. ♦111-70, 1 OS- 120, and 171- 
iBa). 

(3) Tlie <»:3cairix>le of bHe ITnibed f^babes Has noxv 
Heoxx followed Hy sexT-ex-al oblier countries, w'HicH 
Ixav-^e sbarbod ixxore ox* lt>ss systemabio Hiological 
surveys- 3^1xe blxirtl l»ook, on bHe natural History 
of OanberHiiry, a regioxx in blxe JSToirbH Xslaxxd of N^ow* 
Zlealand, rex> resents an effort bo bake stock of bHe 
prc^seixb sciexibifio kxxox\iedge of bHab region, in 
order blxab bHe results nxay Ho reviewed and future 
lines of x'esc^arcH indicabod, ^in<30 blxere are aHove 
bwexxby articles, Hy more bHan fifteen oonbriHubors, 
on a wide range of sxxHjecbs, ib is difficult bo gix^e 
Here an adepixate rex^iexv of all blxe different lixxes 
of ixxv'esbigabiorx. Tlie sxxl>jecbs dealt w*ibH are as 
follows : HiograpHIc^s of xnen of science fr-om bHe 
province r early History, exploration, and surveys i 
geology and palsaeonbology ; plant ecology and 
distriHubioxx ; bHe fate of native and inbrdducsed 
anixnals (flsH, Hirds, and agricultural stock) ; tHe 
History of zoological work s forestry ; and agri- 
culture. 

JPraotioally no attempt Has He«m. xnade to oo- 
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ox*<l -fcHoso cXivesrso ; l3\it> tiyiis 

is j>e%i~l:iaBLj^ rLoti s^uinp rising, sinoe^ soa.rool^ a^nxone* 
»€?eMns t^cy £L+-t>c»ni ^>1^ iHis CLn^rwHesX'cs- Iti follows i>>ia.t> 
c>n.o o€n:iriLOt> oausilv r*««fc<i flris 1 >oo1e: wiilxoirii somo 
sj>e!soia.l ii:jt>esre»si, svioli a,s fit loostl l«:no'vv'l«<lgc? of -Lli^f 
5 >la,oo ox* tiiie! 5>ooi>l*5 oonoox-iaocl . All \^"lio etr-c? intioi'osie^cl 
in ISTow ^(3fitlfitncl itself w-ill find in tliewe oolleoted 
fitirbioles xnnolx i:.o interest tlnem ; tire genera*! reatler 
will scarcely fixxcl in it more tliaix a very v'alnal>l€^ 
W'orlt of reference on s-peeial 2 :>oints- On tin** l>io- 
logical side, w'liioli alone tlie roriew*«»r is c-om i-M^'tent 
to fitssess, tine jmarts of most genc'ral interest are tlie *• 
notes on native and introdneed anintals, at.nd tlieir 
interactions ; an.d tlie notes on fossil l>ir<ls >>y J\lr. 
It. Sj>eiglrt. 

(4) Tlie recognition of tli<‘ scientific inijxinrtanee 
of natural laistory oft<‘tx seems to ]|)ass tlirotigli 
a series of cnltiij*al stages : iirst, j>rivat.e tiel<l 

iratnralists vritln nnxjrt'j n< I iced mirxds, A-vorl^ing in 
isolation, secondly, ixatm*al liistory societies ami 
zoological gax*dens, start as a ini>c:txjre of 

scicnatifio interests and liex*d instincts, nsmvlly 

tinged "witlr an educational Ixias. {Stage tlirec 

^produces ecological surveys, run in dilTeront "ways, 
aooox'ding to the psychological hal>its of tlie oouxx- 
try ooncerned. In the l_Tnite<l {States the5i*e are 
governxxxent surveys ; ijx IiJngJaixd, xnost of tlie 

worh is done l_>y ii^clivid uals or l>y i>x'o- 

fessional -w’orlcers co - operating with ^»rix-atc 

naturalists. Stage four (seltloixi x'cac?he<l) is the 
eager co-oj>eratioix of all jxeofxle concerned, u^itlx 
the object of solving the ux'gcnt ^>x*ohlems i-aised l>y 
variations in. the niiml>ers of injurious or hcnc^fieiai 
axrixxials. ISxxgland has rexnained iix stage two for 
about eighty yc^ars and is just gx'adviating into three. 
Xt appeax's from X>r- TCxiot txxerus-7VTeyei*''s l>ox>l%. thxxt 
Xtaly is just enterixxg oxx thx^ stage that wo ai’o 
leavixig. 

Hoolsts on zoos are usxxally of aix o?ctraordii»arily 
sterile character, chiefly because they corvsist so 
largely of anecdotes about anirxxals -which, after all, 
are lc;ej>t under vei'y xiixnatural conditions. If we 
knew ho-w they behaved ixx a "wild state*, wo should 
have an interestixxg sort of controlled experiment ; 
but as most of tlxe inhabitfitnts of zoos ax’o thex’o 
beieaxxee they are hard to get, and still harder to 
study when they are Avild, this advantage dis- 
appears. A.nother drawl>aclc to most books oxx 
zoos is the tendency to iixtex-|^>ret the actions of 
anlxxrxals in terms of hvixxxaxx j>sycl»ology . I>r. 
ICnottxxerixs-lVIxiyer, xvliilc's av^oidixxg tlie latter trap, 
eaixxxot bo wholly aequittod of the first charge, for 
a large pax-t of the l>ook consists of anecdotes of 
xxxore or less inter<^*st. One* nxight say that they 
3Sro, 3072, VoT.. 


hold tlie attx^iition, but do xxot impinge oxx the 
bxtellectl At the same time, exxx bedded in this 
lighter substance, there are a xxumber ef curious 
observatioxis, Avhielri are difficult to fit into excisting 
scientific theories, and therefore of value. ITxxr 
exaxxxple, we learn that eixlox’oforixi acts qxiiokly on 
babooixs, but lias only a very snxall effect oxx lions 
aixd tigers ; tliat camels alw-'xxys bite oxxe another 
ixx th<^ legs, ixnd thex'oforc* knoel whexx fighting ; 
and that *•' ostric'lios are sxddom cordial ixx theix' 
reflations to men '* ; ixiid so on. I*ei*haps the^ xxiost 
iutex-estixxg jixxrt. of the book is the sli<>x*t intro - 
dxK'tioxx, irx xvhitrlx Hr. ICixottxierus-IVlxfy er stat-fi^s 
Ills vixAws on tlie j>syeholc>g>^ of axxinxals. Oxie also 
gets tlic jioint of viexA- of a traixxe<l Prussian towards 
tlio Ttxvlian litdiavioiix- to animals. 

h^ining' Stmtifxed Heposits- 

o/' ctyz.il of heir JM inerctls . 

Hy H. . Httlxxxan. (ll<*xxix's JVlining faeries.) 

Hfi. ( bond oxx : ,Km<5st I-lenn, ktd., 11127.) 

4-2.***. ix**t . 

X n? is diffi<*ult to s<flecl txiiy t>th<u' x'oeation into 
w'lik’?!* so nxan^\' IxraiK'hxfs of sei<.*xxex* c*nte’fr as 
xxxinixig. {Sorixxis sul>Jec*ts xvliicli origiixally w*ere 
thought to lit': parts of xxiining ixrx* now i‘onxj»lc»te 
courses of study in t I k* iiiselx’-es, ami thc?x*e ax'<f ixxaiiy 
sxilxjet'ts nc*cessarily groxipcd toget lic^r t-o fot'in a 
conx]t^»let€n training for* a xA-oul<l-be xxxixxixxg engifi<fx*r, 
ineludiixg a pxxrt of exxoli onx^ of tlxe sulijx'ets A%dtli- 
draw' IX, I-^orxix^f.i'Iy , it w’as the fxxshion for w riters of 

tt*xt-l>ooks on mining to try to gix^e a com jirc^hensi ve 
view^ of tile’s suliject txs a. W'hole, but sueli Ixas bx*e»x the 
grxiwtli of kxxoxx'ledgc and ixxcj uiry in this clir*eetioix, 
tliat it is 1 X 0 w' impossible to gix^e xxxore than a very 
el€*.ixxentai\v in a sixxgle volume. 

*I''lxis is borm*. oxit by a scrix^s of books recently 
publislied of AA'hich the v^oluixxe uridcsx- rex^iew’' is one, 
in addition to a A^txst number"' pi*€'*Adously published 
and thoscs ixx y>rei>ax*«xtioix ; each of these xxcav books 
specialises on a single braxxch, or, in sonu't eases, on a 
further sub<ii vision of the* branch. 'The book by 
Mr-. Hulrnan is on methods of mixxing, the subject 
which foT'xns the lieart of the work of the mining 
engineer, and around w'hieh al I thezs other . branch 
subjects xxse<l to be arraxxged in the old eoxxxprehon- 
si VC text-books, but it should be noted that It pro- 
fesses to deal only with stx*atlfied deposits, as agfidnst 
veixxs and deposits of xnineral having xxo paxrt^oular 
shape, known as xnasses ; fixnd even then it oidy 
does so incompletely. 

The book ooxxtains the greatest nuinbeir of ex- 
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3%zi:iplo« >3aLe^}jOfc|«0 <jdE mirzint^ 8t^zr«tt>l£locl zxzizzie^irtful 

<J.<%I>osito o€ €fcriti.y feoolc wzri^tson^ Itzzzti it oov^ozrs so 

widio 4Bfc ’filolci, tH^Lt tHo eLiztii.ozr Izcts , <iifflt.ou.it^ in 
sc»loot>izz^ tJz-o amcffetei* to l:>o irzclvicioci fz*oixi tlio 
a.rnonzxt; iiis dLi»j:>osa,l . It follows tli«Lt 
tlio mo^ttor* is tooHn-ioa-l xtx €t <io^CT“oo, s^nci m.f».>r 

on.l>^ l>o ZTOSwi x>€JT*sonH olosol^^ intenrostod , tlx at it 

mii^lit lo^cl an azztlxoir into loav* iriLjj too xxixicjIx to l>o 
assnnzod l>;y tlio r-eifiKlc;*', Irat tlxis Has avoiciocl ; 

mticrli dcjtail is givon, azxcl tHo inx 5 :»oi:^arioo Has oH- 
vioixsl>’' l^e^oriL rcMsoj^nisod of acioc|ncato illnstration Hx 
Tixe-ans of lino cii:‘a><>v=-ixx^s in at Ic^ast tHroc^ nxost inx- 
jp< >1* t a ixt jx 1 anos . 

I''Hoi*o is an. intx'oclziotoi'x oliaptoj”, followocl !»>' dis- 
oxTssiotx <xf tHo dixrc-*‘i*so oonditions zxxot ixx jxraotioo, 
at»<l <^ponin$ 5 -on t,* iix tlxo txx’o snooocidinj^ oHa^tors. 

'"I'Ho mattc'r of eliaft ^xi liars is doalt witH irx OHapttxr 
iii., wHoi'o it. w ill la-; foixnd tHat tHo ojxj>ortxixxit>^ Has 
not l»ot^n taHoix to tHis as an iixti'od notion to tHo 

jTixosl iii3 3 xxrt a Txt siil»joot of oartH rnov^onxcmts in- 
<lnc*<.^il l>,v rornoval of minoral, '^FHis jxortiozx of 

x\ orH wovild px'o<i»ic7<* sviffioiont nxat.tox* fox* tlio 
n\4X.lcii\^ of a l>ool< of fair dinionsioiis aloxx<*, so tlxat 
altlioxi>i;lx son^o slndonts xvixd oxij^irix’^ox’s xna^’ la* dis- 
a.|>|>oix» tod at tHo omissioix of wliat af>poars to la*! 
almost osw<*.ntial xxialtor in. a vv*<xrlc of tHis Hifid, it 
xna^^ Ho tliat tlio antHor l*a<l fjjootl roasons fox* tHo 
t rc'atixic-ixxt ^aiixroix. 

OHa|>t.«'r iv. doals witH dox'olopinoixt , Cliax^tor xr. 
pci VOS 4xn aooonnt of tHo siij>|>ort of t.Ho roof Hv moans 
of jxacslcinpc "witli <ioHx'is oljtxxinod xixxdorpcroiixxd, or iix 
somc^ oasos sont fronx tin’s siirfaoo, and CUiaptor vi. 
xH-soril »os tlio £»aolciixpc of tlir^ pcoaf Hv xxxoans of w'atox*- 
Hot*no nxatox'ial sont <iow*ix froxrx tHo s^trfaoo. Uxo 
oosts of oj^^oration ax*o addxnl to tlxo ac*<30xxnt of 
li>'d 1*44 ii lie* stow'inp;, tlixis onHaixoin^ its ixxsfci'xtotix^o 
xralxxo- I^'x-oiix t liis point xxp to Olia|>tox* xcii., rixx*-tHods 
of xnininpc c?oal as oarriod oixt in 13ritain ax*€*! ^ixrori, 
oloarlv dividiirs 5 tHo tirst tw'olx'o c^Hxxptors iixto tax’^o 
jxart.«- 13otxv'ooxx tlxoso tw^o sx^otioxxs it is diffxoxtlt to 
n miorstaixxl for 'wHom tHo w’^orlc lias Ixoon w^ritton. 
TTHo ojioxxiixg o Hap tors sox^m to proxxxiso soxnotHixxg 
xjsof 4 il fox* tHo stndoxxt, Hnt tlxx'i xxxolxxsion of Hvd raxxlio 
stoxx inpr oarl^-* ixx tHo Hools: sixpr^osts a dosix-o on tlxo 
j>art t>f tHo axxtHor* to lxoli> soxxiox's ixx j>ractioo ; and 
«-t otHor x^oiixts it xvonld soonx to Hxxvo Hewe^rx xlosignod 
for tlio lax*^^«i»TL or* xxox’^ioo. *I''Horo is a 'parag:raplx oxx 
liximps * oxx p. X<4'0 wHioH roijniros rox’-isioxx at tHo 
oarlix^st opportxxxxity . 

OHaptor sciii. is on motHods of xxxixxin^ in tlxo 
Uxxitod £3tato3 of ^xnorioa, axxd it oxxpjHt to sox-a^-o as 
a roxnindor tHat, Ha*^in$ tHo proxniox' ooal ontpxxt 
for tHo -world, in tlxo TJnitod l^tatoB tHoro mxxst 
oxcist a xrast anxdxutxt of litoratmro oxx xnotliods of 
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xninln^, virHioH wroxxld . oox-taxnly^ proAro intorostinpe 
to stxxrlonto of xnixxin^ in HxHLtain, " Otror tHoro tH«?» 
xxxxioH pproator xx«o of xxaaolii nor y in tHo aotxxal miixinp^ 
ontaiis tlxo nood for xntonsit^ of prodxiotion, A>rHioH 
Has to Ho ol>taixxod AvitH laHoxxr a largo poroorxt- 
o»go of w^Hicitx <loos xxot spoaH tHo laxxgxxago of tHo 
ooxxntr^V', axxd lioxxoo oost of sn|>orArision, alAva^’^s at 
a maxcinxxxnx AA'itH niooHaxxioal prodnetirax, nxnst Ho 
v-or>- HigH oomx>arcM:l witH Hritain. 'T'Ho sixoooss 
of a motHod of mixxixxg xlofxonds on xirxan 3 ?' tHixxgs, 
and tHo xixoro ixitonsiv'o it is, tlxo l>x’>ttc*tr xxxxxst 
Hx=% tHo la>’--c>xxt of tH<5 worlsLxxxgs : tli<?T*oforo, tHis 

nxiglxt Ho a point at wIiioH soixxotHixxg xisofixl oonld 
Ho loarnod ; tHoxigH, oxx tlxo w'Holo, it is avoH Ixnowxx 
to 13i*itislx rnixiixxg onginc?*ox*s tHat oomparxsons of tHe 
xxxotHods of tlxo two ooxxntrios from tlio ooonomioal 
poixxt of A'iow aro sc'-arooly possilxlo oix aoooxxxxt of tlxo 
difToroxxoo of gonoral oonditioixs. 

‘X'Ho ixxolixsioix of nxooHaxxioal loadeM*s ixx a soparato 
oHaptor sooxns ratHor oxxt of |>Iaox*, xxtxloss it Ho x*o.ad 
as XX oontinxxxxtion of j^Vixxorioan x xxot Hods, for w'HioH 
tHoro is j xxstifioatioix in tlxat tlxo xx»x3 of ooriv^o^’-or 
loadors axxd mooHa.nioal eHovols xindxtrgronnd is dno 
large? to -A-niorioan ongixxoors. Hogardod as ooal 
got tixxg l>y xxxaoHinor>^, it w'oxxld a^xpoar to Ho vefxry in* 
ooraplx?to. OH aptoi* acA’-, is on ‘ got ting ^ tHo ooal, and 
tHis oixaptor also oxxt« into tHo sxxHJoot of tHo appJioa* 
tiexxx of xnaoHinorx at tlxo ooal faoo, ixx sxxcH a 'wrexy as 
to siiggost tlxat it w'oxxld Ha-xro Hoon Hottor to HaAro 
elisoxissod ooal oxittiixg Ixy Haxxd, and tlxon to HaA^o 
followrod AA'itli a fxxll acooxixxt of tlxo apjxlioation of 
nxaoliiixor^’' at tlxo ooal fxxoo. OHvioxxsly, a HooH on 
ixxodox*xx ixxotHods of rxxiniixg oanxxext ignoro tHo appli- 
otxtion of n\aoHixxor>*-, so tlxat a fxxll aoooxxnt of ooal 
oxittoT-s, ooxx v<^;y^ors , loadors, xxnd ixxoolxanioal sHovols 
Ixooonxos ossoixtial. 

THo xxox:t tw'o oHsxjtitors doal witH ooixtinoxxtal 
xxxotHods of ooal nxiixing axxd ooal nxizxlxig ixx ^ontH 
Afi*ioa, axxd tHo^' aro folio wod liv a oHaptor on tHo 
motHods of nxiixiixg tlxo golxi-Hoarixxg Hods of tHo 
Haxxd. HaoH of tHoso olxaptors opons xip now axxd 
ixxtorosting groxixxd for tlio avorago Hritislx xnixxixxg 
oxxgiixoor or stxxdoxxt, avIici w'oixld do avoU to rogatd 
tHoin as ixx trodxxcst ions to noAx» groxxnd, and not awa 
oomxilotol^*' orgaixiso>d acooxxnts of tHo nxotHods in 
XI so in tHoso ooxxntirios, AIotHods of mixxing ooal in 
Ixidixx aro to Hex foxxnd in OH.ax>tor jcix:., Hxxt oHvioxxsIy 
tlio axxtHor Has Hc^.xx Hamporod Hv tHo snxall amonnt 
of nxattor pxxlxlisHod, gxArixxg wHat migHt Ho tojrmod. 
tHo o3s:traox*dinary motHods ratHor tHan tHo nsnal 
OArory'da>- nxotHods adojxtod in soams lof aHont Hftoon 
foot or loss in tlxioHnos^^ CJoal nnxxing in .A.n&»tralia, 
motHods of xnining ironstono^' BoottSoH oil sHalo 
mining, ipisoollaxxoo^ sg^amplos fs^om Arar|ons plaoes. 
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eL oti. ^ijLa.jn*5^ii:xg , 't>3ri«^ tuho l3kOol£ 

■fco eu olose. 'll?!!.© oixsb’ptvox's »li.o\a.l<5. cblso foo 

ro|5a.r<iocl in.t-roci’u.o-fcioxuEs t>o hoav^ l>ir«ja.oHoja o£, 

na-irxitxg. 

Tli^ a,o.t>}kior lni«L£3 0 /'fct>OTaci.]f>'fc€>cl «i. <3.id6fiLciJLlt; £ox* li^ 

<5Loai^ls 'viritfl:!. xxiauny ooxxixtijrios , stncl it> is x>rol>a,l>lo -fcHix-fc eu 
Ixools: ooxxld ■wxriii't>e>xx oix jarxinin^^ stirfiffcifiocl cloj^>ositis 

iix ocxoix of tJtiLO ooxxxxtiUfic^ i3cxoxxt>ioxxocl ’wi'fcVi oxi-fc oxc- 
ixsxxxst^ixxj^ trlxo staixjoct, 4xs rxii^lxi:- l>o siiow’^xx l>3r rofox'c^xxoo 
t>o “fclxe t:/ira.xTLSa3LOt*ioxx» of "Llxo rrxixxiTi^ sociot^icss of - f/iioso 
ooxxxxtir’leiS - X-fc -w^oxilcl l>o jxossilxlo fo Ixo oritiostl oxx t:J»o 
sooro of f«i,xxl 1 :» 3 r ox'ga.oisfxl-ioxx of tixo xxxeLtit»e!r , tilxoix^H ijcx 
'tlxo oiiaa,jp't»ox‘S oix Ui'i'fcislx laxot-Xxocls of xxiLrxirxg f.lioro 
is syeforxxsffcics Xrotxf ixioixf. Tlxo froixt-moiit. of fliis 

soofioTX ’would Ixixvo Ixoorx xxxuolx irrxj>i“ov'od i>>'‘ f.iio 
ixxfr'odxiofioix of a, jxrolirtxiTxeLr-y <*rla,ssijfic*a.t,iori of tJxo 
xxxot-liods. J-fc is ix, j^>ioiioof' ’Wr'ot-Jc, fxxxd slioxxl^l 
^x. lax'^o fXiXxouTif of ioft>i*mfX't>ioTX -wifliio flio rofxt'Xx of 
XXXtXTl.^/^ "wlxo 4XX'0 XXlX£X>>lo fo olxf^l-ixi £L<?00«S fo t-JlO SOUX'C'X'-S 
of irxf orrua-f ioxi av'ailal>l<> fo flio txufJxoi*. 
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Our Boolcstxelf . 

.*i frhilrJ^t /o ///e J^ihrctrit^^ €>f JOyC»hfJ.c*'?i^ / 
€>f t/*G J'wrf 

a othti^T- ^ £r/**t t€> f-l o^^itxald ^rtfxux* 

Xi-yc^. XTlxiT-cl €».<1 i t.ioix , rov-'ise'd and oaxlai-js^otl. 
i*T> XXV H- i>iai 1 H- €>l plafos. (l--oii<loxi : fJoivox*- 

sify of T-«ondoTi X*x*osm, J-.fd., 10.s. ixof . ' 

'X'xxE ixxaft=‘i*ial foi' t.lxo fii-sf. odifioix of ffxiM Ixandlxools: 

oolitic- ft'd iix 1 007 af fl lo f xvlxori flxo f^c^nafo 
of flxo TLrxiivc'»*«it> 3 r of X-*ortdon vrxxs oocrupiocf wifli ffic’^ 
fask of OT'^arxisiri^ , cso-ordiaxa-fin^, atul dov'olopiix#^ 
fixes lit^rax'ios uridx*r if» ooufr-ol. JVoourafcs iixfoi'xxia- 
fiorx ’w^as xxooclod of flxo f^roaf- rostxurc'^os o±Tc»T*€;d f>y 
f-lxo li Ixi’txT'iew of fixe xxxet.i**^j>oli«, flio sixxalf 

l>oolc; of 70 j>af 2 COs pul3lislnJ^d in 3 OOH ffxo lirsf 

affoxxipf f>o o.olleof fliis ixxfoT*nxaf iorx iixfo a siixj^jlo 
volumo. ^n'osont, mxxoli onlax-^od c^dition tnav 

t>o Irake^i as sonxe ixxdiosxt-ion of fixe ixsof vi Iexows of 
flxo 'WOT’k.- 

-A.lflxoxx^fi j>'rol>at>ly' xxo i Jxsfx*xxnxonfs ai'x? nioro 
ossozxfial fix an litxra-rios fo fixe ad vanoc'snxe^xxf of 
kixo wlod^aje^ if is doxxl>fful v% lief Ilex' l^oxxdon was well 
pi'ovided w if lx fhese ixt!:eeMMaT*y ailjunefs fo leaxxxin^ 
even in fixe oi^^lxfeexxf lx eeixfxir-y- Tlioixxaw C.iaxfe, 
file Ixisforian, A^^i'ifinf? in 1747, 'sxxid : ^‘1 axxx sorx'y 

fo ol>sexv^e on flxis oecasioxx flxaf ftxere is scaree a 
#^eaf eify xvHoro learaxin^ is af all x-ix^ax'ded, wlxiolx 
is so desfifufe of a ^ood pxxliliok lilix-ary as X^ondoxx.” 
Xiosxvx^Il's di<5fiim in 17HO flxaf in X--ondorj 1 sui*- 
i>ose wo may find t^vex-y IxooU flxaf ean >>o fouxid 
a-axy’wlxexe ” Ixas ec:^x'fain^y xit^-v'ei* Ixc^c^xx fi’xxo ; and 
alfljoix^li Loxidoxx is xioxv j>xc>l>al>ly lieffer px-ovided 
wiflx lil>x*arix^s flian axxy of hex* jE^eaf oenfirc?, flioix- 
X'esoixx*ees axe saxlly ^asfed for waxxf of orj^axxisa- 
fioxx, l>y T-esfi'iofioxx of aocesa, ox- flirouglx ij^noi-anoe 
flxeir xjxisfeixe.e- IVXosf of fJxose xfesptxrxailxle fox* 
fixe sixc liixxxdx-ed axxd sixxfy lilxT-aries flxaf Ixave l>eexx 
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ooxxaidered »xx:fiftoiexxfly infere^fi^ni^ fo ‘laio ..i^&Ixxdod 
in fix is volixme are working inclooendoxxfly l:>y 
anxxlfif arioxis aysfexxia f o fixlfil flxeir incU.vidnal-. 
and flxei-o is xxo doixlxf flxaf a proaf deal of nxdnoy 
is spexxf on xxxxxxecsessary dxxpSoafion flxaf mijE^lxf 
t>e laid oxxf ixx proourixx^g Ixooas flxaf are xxof avail- 

al>le in 0-x*oaf Brxfain. 'X*liere are, xxioreover, fdd 

xnany incli’flPerexxf or inferior libraries. 

Tlxe volume before xxs offcfsrs a suxxxxnaxy' of fixe 
sifxxafioxx. Tlie vex-y ixxforesfing bisfox-ioal ixxfro- • 
dixefioix begins wiflx an aecounf of fbe x-exxiaitxs of 
fixe axxeiexif libx-aries of Assyria, Balxylonia, axxd 
fCgyjxf ; if fraees fbo vieissif udes of libraries 
fbroixgb fixe ages, axxd ixxeludes axx aoootxxxf of 
rxxany former I^oxxdoxx libraries w-bieli bxxvo xxow^ 

disappearofi. T'berx follovrs a dofailed aeoounf of 
excisfing libraries axxd an exfeixsive inde?c, wbielx 
oonfaiixs, besides fbe xxaixies of librai-ies axxd 

ciollec^fioxxs, fbe sourcx'ts of ixxforx nation xxnder fbe 
titles of flieir resjxecfive sxjbjeofs. O. IS. 

Jbi i-n. JUritcLi'n^ 33y T^onxxld A. 

lVla<;lceTia!iio. T^p. xcxc -f-* 17H jxiafes. (T^oixdoxx 

an<l Cilasgow' ; iilaelcix’* axx<i JSoix, b.f<.l,, T1125H-1 

lO.*?, l><f. xxof. 

Wti-a.*ticvx€ 1 x txxay l>x' fbe rea<lex's’ vei'di^f <->n IiM.r. 
JMaokeixviie’s views, axxd w-e fear if wdll not bo 
fax’’ 0X4 x'able, fbey xv'ill xxof be^ al>l€? fo dexxy fbai. bo 
bas written wbaf is iix xxxaxxy xvays a f asciixafixxg and 
sfirnulafing Ixixok. tSfarti ng froixi fbe reoox-<ls of 
Asoka's Jbiuddixisf 'Missiotx, of xvbieb flio 

oxcfoxxf is cfuosfionetl l>y aiif borif ic^s oxx Xn<liarx 
bisfory, axxd Origeix’s ixf friVxiifioTx of a knowledge of 
Buddbisxn fo Brifaiix, w-bieb is t^ci^uixlly lic^cl in 
doixbf, J\Tr. iVJaeken»iio aixalysexs oxxx- knowleilge of 
fbo j>ro-Obrisfiaxx CJJelfics bolic^fs axxd eulfxxre fo sboxv 
fbaf fbey coixfaiix a larg<?s oloxxxonf wbiob bo affx*il>ufes 
fo JEJuddbisin. 

A. groat deal of fixe nxaforial oix 'w^liieb IVIr. IVltxe- 
kenjzie relies for fbo details of bis fbesis is c-olotxx-less 
in itself. Xf is draw'xx fo a grexxf e3s.f<?ixf from Iriwb 
sourees. X^erbajxs xiow'lxere ixi fbo w'orixi bas native 
logend and beliof boon rx’^f asbioxxe*! by exfraxxeous 
ideas as if bas in irolaxxd . 'X'bis is sbowxx, for 
ojcample, by fbe frec|uexxf allusions in oojxulax- 
legend fo disfaixf lam Is by naxnxTJS wbielx w^ould ooxxxe 
as a surjxrise w-ben found amorxg axx uxiedixeafed 
people xxrxaociuainfod w'ifb olassioad learrxiixg axxd 
fradifjoxi. Ireland xvas fbo laixd of loarxxing _as 
xvoll as fbe> land of sairifs, and fixi-fber, fbo IXrifisb 
Obvireb was axx J^asfexrrx Ob ixreb , as w-as doxixoxi- 
strafed in flx<? opposition fcx fbo missionary efforts of 
frit- Augustine. Ixx Ii-elaxid, xvitbouf cjxiosfioxx, some 
of fbe monkislx Ix^arxxixxg filfered fbroxxgb fo fbe 
people. 

On fbo otber band, fbis xxxucsb xxxxxsf bo said in 

favour of IVtr. JVIaokonasio’^s view's if oxxoo fbe^majox* 

premise of fbc» excisferxeo of JBluddbism ixx Brif-alix 
oould be j^irovod., bis irxferprof afion of oxtfraxxoous 
matter of xxnoerfain origin migbf bo justiflocl- ' 3EXis 
argunrxeixf really dopoxxxfs upon, two fixings, oxxo fbaf 
fbo Xfrxxidio fboory of fraxxsmlgr^fioxx oa^no froxn 
fbe oasf and xvas nof really derivafive froi^ JE^yfba- 

f loras, axxd s4»oondiy from fbe rep 3 c^i^nfaf|x>n erf 
xox'xxed god, wbom be idenfibes a«^, len:^ ec^xiafes wif lb 
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Oerri!i.waaac>d:» JG^i::i:CL«^i&c»^t:i^m^ sily^ Ibow^l* ’WlatioliL. 

lio oei^liei Oe-l-^o-BxwSUJHifii'fe, To t«Hi& oiritiio 

Tt>o^i ie o«»il:^l:icar OeXtslo rxoir l^tscidObtet*,. 
on. ^flboo o£ lt> it» sliow £tn<^<i:l3Lia^ 

«>« -woll «ta o^felioir inflooriioos. ^wrfclxoi-, ia 't>Hi» Hoimo<3L 
ci€5i-t;3r dLiettiifakot>ivoly Ooltiio ? Kia oia-lt oisciatoci in 
r®m.otor Oorjtn.ftnjy', in. Oiietrloma^no’s cifiby, a.ncl ^ooa 
1^ax3k: tjo x^alseoliibfaio l^imos. In ciostlixxg -felko 

* laiea of -fclio 3Bloel>,' Mjr, JMaolcorxzio ciocss not> 

xnontrion tilne x>e>ir*eist>€!>ni; 'tr-cMrlifion of cbn oa^l.V ao-fct-le- 
mont; of IriaHmon in IMicicllo JVraorica., 

^Z*tr¥%*i'n^t& J\fZ i.ift.Ci!r€JiZ€>0‘y • X'n.tro4A'iA€Tti.oin. 

fo 3f ior-o^^c-ojtjic fl.V H« Winofiioll 

tiLnci A. Winolioll- “Knt-iroly irox;vT-it>tionL a^ncl 

nnioH onla^rf^ocl l:>.v ITof. Alo3C4a,ncloi* Wxncslioll. 

fc5oof>ncJ. oclitiion. !2 : 4Drf JMrin^r'ctVs-, 

2iejr&rG^.€i*i to <c^'ndt J%iT ioro-- 

€Jhcvirctt'.t^.r^ . l^j>. x vi -1* 4:2-4 . (X^ow "V^ork : 

-Jolxn AV'ilov €Lnci i-^oiis, Xnc. ; I^oixcion : Olxa-nm^nx 
sxtitl HTsai, ‘l-fcl., 10:27,) 25T«. Or/, xxof. 

'IF I IK cK‘wt'X*i^>t iv'€% iyt%>vri:> of WinoHoll’a Oj>t.i<5€t.l 

lia-a Ix'on comj>lot.<^l3»^ ro^wT-iX-t^oni 
irmoli onltxx^o<l to form tlio «oooixcl oclit^ion. Wit-lx 
t.li<* of a. fx^vv^ of t.hca oommorxor 

tlioro arc* inoliiclcjct oxxl^r rxatxxrixl a]^>ocrioa 
t-iic" ojit ioal ][>i'o jx« ix^s of x\'lxic?ii txrc^ siiffioi€3nl>l>>" "W'oll 
ktxown to y>oT*rnif flxoir iclont ific'xxf ion iviicujroac'o^icj- 
allv. 'J'Hc? arranjxc^nioixt- of flxo nxiixorala ixaa l>c^x*n 
c*lianj;^**< and fiic.^ ax»t/c*in now adoyxt.<:*cl ia fl>o 
fait'i ilisxT* w«*iont’illx^ c^la4'4«ifici4Xt.ix>n of I>aixa, nxo<iiiix>cl 
1-0 ««>mo oxtcisnt- adx^anoinf^ Icixowlodfifo. Oc^i't-ain 

of tijo xxtxmofc xiHod txi'o rondorod nnf anxiliar flio 

adoi>l.iox\ cxf flix^ tx>vtxi ina.t ion " -ito * ; for ox*xini>lo, 
<3ln:\v«ot.ilit.o for* olxr;vaot-ilo. JN'o diflixT\rlt/io« ariao 
flix’onp^lr Miioli oHani^c^a, Ixovi'o'v'ox-, owiixjg to an. adxx- 
r|nato in<lc*>:, 'wlii<*H irrcjlndc’^w a^^n.onjy’^ma . 

An ox;ocdlc*nt fc'atni'o of tHo work ia tiro lar^o 
nnmkt^r of dia^rama, tiHZi iir nnnxlror, nacMi in 
f'xj>!ainirr^ tiro optioal and oJiomioal ^xroxw^rtioa of 
t-lio mincjirals- ’^FHo doaoription of -vor^V" many 
m inoral ax>;c*-OTnpaniod try a airxnxlo clia^ranx 

to illnstrato tlix^iir optioal orioxrtation. In addition, 
t>»<'rc* arc^ many nrc»k*o oornplox: jfi^nros slrowing tko 
^ ax-iation i*x olxorxxioal c;oin 5 >oaitioxx, and tKo x*xdatxon 
l>i'twc?on otroxnioal composition and optical pro- 
3 >ex*tios in diflforont mnxox'aJ soi-ios. Mlost of tlxo xxoxiv 
itxfcxrmatioix is oscprc^ssod l>y rnoaxxs of tixoso dia- 
^^^raixxs, aixd a nsofnl introdnotory dxaptor* is dovrotod 
to axi o:?t;planation of tkoir modo of oonstimcxtion 
and xjwc's. A snxall nximlxox* of rathor poorly ropro- 
dnoxMj >>lxotoxnicrof 5 raplxs of tlxin »lic50s of rn morals 
ifrs indndod. Tlxo troatmont of tlio rnoro inxportaxxt 
i*<><;i<-forxxxing mixxorals is vory fixll, tHat of tlio 
fxslspax's, for oacanxplo, ox;onpy.ixxg 04 pa^j^os. 

Tixc^ c*.orxxpx*olxoTXsi-v "0 and np-td-dato natxxro of tlxo 
■work is indioatod Ttxy tlxo iiiaxxy roforoncos to orij^inal 
scxixrocs of ^ ixxformation. '^T.lxo ISxxropoan and 
-'Vmerxoan litoratxxro apjxropriato to tlio sxxlxjoot 
a|^>poars to kav'O l>oon vory tlxoroxi^lxly, if not x]|xxito 
t-3cixansti'%roly, -soarolxod. No dotomxinativo talblos 
arc inolxxdod, Inxt ' tlxo Ixook oatx l>o rooommondod 
ixs a work of reforonc^ for adxraneod stxxdents and 
rcsoarolx wox^ors in ;j^otrofip 7 apixy and nxinoralogy* 

,V. A. 

>fo. aoT^ V-o:d. '1^3 ^ ‘;;.: 


xs-xaxf JEfoa/ X>- Id, Sxxllons, 

Tkird oditipn, rowrittoix and rosot, I*I>* ^cii -+-S04. 
(Now York : dolxn Wiloy and Sons, Ine . ; I,»ondoxx : 
C^aptnaxx and Hall, I,*td., 1027. > not. 

Tjhcxq tlxird edition of tlxis w'oll-kxxow'^xx tt*oatiso Ixas 
Ixoon jKroatly improved, and it is now' almost indis- 
p^nsaolo to tlxo steel Txxetallm'-gxst, on aeooimt of tlxe 
detailed records of tlxe Ixeat tx*eatment and prcxper- 
ties of a very wide ranj^o of indixstrial steals wniolx 
it contains. Tlxe specifications xxncler wrlxicslx tlxe 
steels are aroxx ped are nxainly tlxose of tlxe American 
fc^ooiety of Antonxofcive Engineers, Init it is not 
diffxcxxlt to correlate tlxenx witlx tlxe coxrrospondixxj^ 
specificatioxxs xxsedxn Clrc^at Hritaiix, ICix^jclislx readers 
will find a fs^^reater olxstacle ixx tlxe fact tlxat all 
stresses are e3c:x>rossc5d in poxxnds (instead of tons) 
X>er scj^xiaxx'e inclx and all tcMxx per at ores on tlxe Jr^alxren- 
Ixeit scale, and it ooxxld l>e w^istxed tlxat an IGxx^lislx 
editiorx rrxig^lit l>e jxrejxared in conformity w'itlx 
xxiotal Jxxi'gioal practice in "Fix“xfcain. How'-ever, a 
talxle of eqi^xxivalenfs can alxvays Ixe kept at Ixand 
wlxeix tlie kook is consxxlted, w-lxiclx is likely to ke 
f rc <3 xxeixtly . A ixexv ckapfer oxx electric fxxrnaces for 

Heat treatnxent is inclxxdod, axxd will proxre of special 
ixitex*ost, aw it is not gc^xxo rally kxxow'n tlxat stxelx 
fxxrnaoes Ixav^e c'onxo c^xrt.ensively iixto xxse ixx tko 
ITrxited ^-^taxtew, iix spites of tlxe ixici'eased oost of 
operation. Tlx is soctioxx, -wkiolx is fully illxxstr ated , 
is V€=sry vakiakle, Tlic*. tlxeoi*etical side of tlxe sxxkject 
recctivew nxixck lews attc-^^ntion tlxaxx tlxe practical, kxxt 
tlxe microscopic strxxctxxre iw fxxlly disoixssed, tlxe 
pljotograpks keing pjood axxd ixx some instaxxces 
exccelloxxt. It may ke x’oxxxarkod tlxat tlxe w'onderfxxl 
profxerties of snircoxiiom wtx^Crsl, of xvlxick inixclx w^as 
keard dxxrini^ tlxe W'ar, ka vc3 prox^ed to ke xnytkioal, 
and tlxe para^raplxs w'lxick tlxe axitkox* cjxaotes froxxx 
tw'^o caxitioxis ixix^ost-ij^atorw, yx^^ovlixi^ a certaiax effect in 
remox-ixxi^ xxxxpxxritic3s, x'epr«^sont tlxc3 trvxtli concern- 
ing tkis element xixxxclx nxox*e closely tkan tke e^xajj^^x^r- 
atx3<l stat^'^mexxts w lxick kax^e soxnetxTxxes apx>€5*»'»*ed . 

€7/<TMPgrow' .* ZfrfAc&tr/ie’M bt/ T’'Grr^o^/-« ^4 Hdited ky 
-J. Hrrakam Idox-r. Ooixeral Maxxdkook of tlxe 

Hritisfx Associatioix .for tke Advaneemeixt of 
Science, Olas^ow' IVXeetin^, l^>2t4- l^^P- 3c -i- 3f>7 -f- 12 

plates. (01asg:oxv' : l.,rf30xxl Ooxxxxxxittee of tke 

Hritisli Association, 1112S.) 

TwtJS kaxxxlkook for tills yx3ax*'s ixxeotiix^ of tke Hritxsk 
Associatioix is a modest v^oltinxe eomparex-i w'itk tkat 
issxxed on tke occasion of tlxe last rrxeetixx^ at 
Olaus^oxx' tw'enty-sex^exx yeax*s a^ii^o. It consists of a 
series of essays ky vtxrioxis axxtlxors oxx different 
aspects of tke city, amoxx^s? wkiolx edxxeation kas 
considerakle spacer, Tko clxapt<.*rs on tlxe city axxd 
oxx tke karlxoxxr kax^e partix?xxlar valxxo in traeixx]^ tke 
jgpx'oxx^tk of Olasgow' axx<l its activities. Tlxere are 
essays on tke g;eolo^y, fauna, axxd flora, kxxt no 
attempt is made to deal eackaxxstively w^itk tlxese 
snkjects, Tke aksexxex?' of tke fitxristio axxd faxxxx- 
istio lists, wkick nsed to ke a featxxxro of Hritislx 
Association Ixarxdkoolcs ixx tke past, is welcome, kxxt 
aix introdnetory okapter from tke s^o^rapkicaX point 
of yiew x«rell kave keexx added ^ Topo^prapki-* 

; cal axxd^gcolp^cal maps are ^ven ik a separate 
cover. Ttxese aa?o ok a. scale of one inok to a mile. 
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to tixo Editor- 

^rlitor dCo<Ji.w ^.ot Hotel. J^or 
eir-^^c^erjSK'-c/ />;j/ c‘.<rrr€t^'f>ore<M.e^'»^Vs . Jsf€i4.tH€^r 

<^<ere He 'i4/n<le.rtCLlcG to vet/eerTt, nov to •toitH 

tH^ ^rr iters oj"^ rejeeteei. 4.rtle.?'i,rledt jfor 

or tert.y otHer j:>ctrt ojf ZN'^o^TjjRiii- No -riotiec -is totcorv 
oj’ eereej-ri ^iJmo^etsrMC<>rr»/rrt,t4/>^.ioo,tio'res ,'\ 

IV!llo<3i-fi«cI S<;a.trt:ejrin^ . 

Ijst a. |3a.j3e>r irt. o>Tkc3 

^ossf. clifsoi tl^o ^onox’al j^fot^lorjn of f.fioi'jxtc >ci3nnLa.m - 

i<^al o<3^x«lil:>T-it AXJTk in arx aR«t»TOt>l,v 1t>>' 

•vviiiofx ifs to so.atrtiOT’in^ l'>>' f-lif i3aT‘t-i«.5los^ of 

tVie^ '!J''fTi«’s>" tiot 1 1 loe'd , in a wa^r (’wlxi<,;l± i« 

C|iaito aoaloj^oxi?^ to JSirxMt:c»irx''« faon<>ri« < ic^< 1 uotioiii of flxo 
la-ws of felacslc Ijocly' raefiat-ioxx f>v oonMitlx^ratiovx of 
t^Vjermodyxxaxxxioal ocixiililxrivijnx ixi t.lio jxTroworxoc* of I5 oI»t*- 
f 3 r'|.>t’s of 'V'i'Hraf OX'S ), tvJiaf t-lxo o^cciitoci ixa-i't ieilt’js of t:.l'xo 
sysfc^ixx 'woxxlc I ^arivo T'isc* to a of x¥xo*iiti^<l sctat.torixx^jr 

axx«i.Ic3^oLXM t-o mixxstoixi ’s xio^^’atix'o aJr>wc3»*jptioi» . ^mokal 
jxoiixtoel oxat/ irx a lotfor- to N ot te p' ie> iss<-n.,*<eHoy te^t ( J 1%123) 
tlxat- if of f T'oc^xie'xxc*;^’^ v is sotxt, tox'ot I i»>' tfio ^ixxxx'tiolos 

of flio assomf>l>-, t Irxoix iix aci<Jitioix t-o xnx rxio«liiiotl scat - 
tor'ixify of f j'c'C]| laorxo^^ »»* sciatf t^x'od li^lit- slxovild also 
<^oxa«ist of li^lit of f xiox * ^ i~ ^'jl * *' — *'a-t vt^lxoro /#»'*. 

is t-fio cliff «»x*C5Xx<'iO l^ot-A-voc’^Ta t f lo c*xc:it.<'<l st a l-o aiicl 

tlxc?- rioT-TTTitxl slato of tiio soatt ox*ijif? j:>ar*t ic*lc?M llarxd- 

li>xxolx dor J^lri>'silc,” f^d. 23, |>I^- 03-00). 

'X’lxis last. jxT*o< licst ioxx Ixtxs laooxx -vox-y >>T*il3iaxxt 1 ooxi- 
fir-mod X^axxixxxa axxid I-vx'islT.iiax.rt , vi’lxo >ose*d lic.|iai<i 

Ixaiazoxxo ' tc> tlxo xxnoxioc*! M'oxrxatio xriox*oxii'>' x-tx< liat ioax 
X4:3/5H, txrxcl otx c-xcaxxiixiirxju: t-lxi' sfxaoti'xiin of tixo sc**xt.t.c^x*esd 
Jij^lat foxxiid ixio<lific'< I scattc»T*« *><1 li^lxt- of f x'ociu.oiir'i<'s 
^ -4- »'*, -vvlaox'o »'*. is xxjay oxxo of tli«.'» f nxxdaxxiorxt al fi*<’*- 
cjtxoric^ios <»f licfuicl Ix^riscx’-xxo. AA^o -wisfi to j><>irit oi»t tlxat* 
JRaxxxatx. xxxxd jrCx*islxn axo » 's €»xcj3€?T'iroc»rit is not, str*iotl;>'' 
sj><?alcixxpr» **' C'orxtlx'xixat-ioa V of Jilixxwt^-irx-s xxo^ativo ox* 
st ixxxxilatesd oiixissioix, as xTxoiitionod Ix.-v t lioso axatlxors 
(NATtraxc, -Txiixo 30, 102S>, Ixxit. of flxo axxalo|aroLis oasc^ 

of xx€.»«ativoIy xxxodifxcxl sesat tox-lix^? (tliat is, sr-att^'irixxi^ 
of lifrlxt of fi-cacixic-xxc^y^ *' -+- »'*= ) <lisoxxssod Ixy KxTnolca.l. 

AV^O >.c*islx fvix*t.laoi' to paoixit out tlxa.t tlio tfic^ox-y of 
Tvio<lific*>d sc^at.torixxfj: affords xx. vc^ry simjxlc'. axxd c^orx- 
vixTC-iirijac c*3cj>laxxatj or* exf tlio j_>lie>TxorriOXxa of rosoraaixcto 
sjxoc;tr*a of 'v'*X|^xorix-s of so<litixxx, jxjta-ssixxxi j , axxd tlxo 
Ixalof^eixs discTcxvtj^i'od axxd so «!laljoi*a^tol y <losc*.x'ilL>ed l>y 
1*4- AV'. AVood ixx liis xxxxxxxoroxxs j>aj*oi’s, Jdc* foxxxxd tlxat 
w'lxorx -vaj^onx* of tlxoso sxxlxst xxxxc*-c*s is illxixraixxat od l.>y 
x*iX3Txoolxi*oxxxatio li# 2 ;l*t (litlxixam, oadmi ixixi, Vaisnrixat I*, ox* 
>sirio ax*o), t-liox* tlxo vajxo*XT* omits laterally a jxajrtiaily 
l-xolar'isod syx*-oti*\xxxx ooxxsistirif^ of tlxo oi-i#jfirial lino, xxix<l 
a. rxxxmlxor of fxxxo lixxos sy>ac;od at- ocjLxxal f i*oc| ixoxxcsy 
ixxtoxT'V'als (of alxoxit 14G ixi tlxc^ oase> c»f >iJa). Tlxo 
facisitioxx of tlioso <^3cc^itod liixos ixx tfix* sjxootx'xxxxx doY>c*x»ds 
xx^orx tfiat of tlio o^ccitir*#^ li^lxt, t-lxorij^li tlio f f*o«.| ixoxxcjy 
intox*>/-al Ixot'w-ooxx tlic^ oaccitii*^ lino and its x*djac*«-'nt 
o>coitod lii^lxt is ixado^xoxxdoxxt of tlxo o>cc-itin|^ fx*oc|x»oxicy 
foj* tlxo sxxixxe* sxxlxMtaxKro. 'X’lxo T*o7rx*xx*lcal3l«*s facit is f fxa.t 
tlioro ax*o xxlso a xxomlx^'x* of linos oxx tlio slxoT't**>T* 'vv*avo- 
lonfj:t.lj si<Jo of tlxo ojcoitin^ liprJxf , vc ixiolx Ixav'o Ixooxx 
st.ylorl 1>>- tla^ Oox-nxaxx xx.ntlxoi's ( i^rinjjfsltoiin axxd liis 
stxidoxxt.s) tlxo ‘ ant-i-Si^tolcos’ ’ liT*<j>s. 3''J*oso axxt-i - tStol-cos’ 
lixros also slxoxv oc|xxal sjxaoirxf?, a.nd tlioy cjaxx Ixo oxc- 
jxlaixxod as Ixesixxi^ dxxo to xxo^ativolx- nnodifie?sd scatte>x*ixxj^. 

T*x*ixij 5 slxoixxx an<I Ixis stxxdonts Ixavo sliown tlxat tlio 
sodixxiii vajxonr oontaixxs t oxxx j>oi'ax-y JNTa^ xncaloc^xxlos axxd 
fjfivos r-iso to Ixaxxdod sjxoot x'xx oxx oxoitatic»xx. Ono of tl*o 
stx-on^ost vilxx*atioyx f T*c>‘CjxiC'ixx«,'.y ixxtor-x^xxls is -A*' l-4o, 

wliioi* ixxay Va? ixl<'.xxtifi€'*d witlA tlxo fx-C'-r^ ixoxjoy of orxo of 
tlxo fxxxxdxxrnontxxl xr*<3dos of vilxT*atjorx of tlio oorxixxoxxesix t 
fcio tlxo ore j>l anxxtioxx of AA'ood’s rc^soixaixoc-s 
Mtxooti*a Ixoooxnos ovidoxjt xxow. AA^lioxx tlxo oxcoitirx^ 
tx-av^ox*sos ISTa* xnolocixxlos, tJxo li^lxt is soattex-od i>y 
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tlxoxxx.- tlxo soattoi'od liia^lxt Ixavirxg^ tlxa fxrcvc^xxaxxoiea 
rfc 'W'lxoxro is tlxo oxxorsy diff<c»r«>irxoo 1fc>e»t'Woorx ax^^y 

oscoifcod state* axx<i tlxo xxoramjSl stato of tlxa ISTa® YXX<>¥««»xaIo i 
tlxe» o3coitatiorx xxot iixvolx^ixx^ axxy olootroxx eiis]f>lac!a - 
xxxoxxt, IxxjLt ItxoixTL^ tlxxo oxily to tlio vil>r*atiorx of tlxo 
ooxxrxjxoxxoxxt xxtoixxs w'lxioln aaro easily 'pa'odxxoecf xxJixJojr 
xxiodex’ato hoatixx^. ''Jflxe jxlxas si^xx T*efex*s to tlxe nega- 
tively xnodifiod sciat t-o red li^^lxt axxd aecoxxxxt^s fox* tlxe 
aixti-S*»tc*lct*s* lixxes. l*»ixn.ilar' oxcfxlaxiatioxxs Ixold g-ood fox* 
tlxe i*esox*axxoo a ^'Xxd tlxe Ixalo^c^xxs. Tlxese 

sxxfxstanot's aloxx€> l*ave Ixeexv slxow'xx to Ixe c^ajxalxle of 
v'-ixx^ x*is<* t.o i*osonarioe r'acliat-ioix, as tlxe xx:xoleoxxles caxx 
1*0 easily o>coited to Ixigrliei* vilxx-atiorx f x'ecfxxexxoies- XAixt 

it ofxxx ixx'osxixrialxJy l>** f>x*ov*ed to fa* xx ^enera.l jixlxexxo- 
Txioxxozx ixx tlio C5evs<* of all xnoleoxiles. 

VA’e Ax^isl* f*xx*tl*<'x* to ;f>oiTXt oxxt tlxat tlxoxxp:!* tlxe 
yxHc-xxoxxxenon lixxs Ixoerx dosoi*i l:.>c*d as oixe of ‘ sc?attex*irxj^,* 
xt s«*c*xi»s t-o Ixt* ixi tei*ixxe*diato l*et^tveoxx j_xxxx*c* scjattex*irxf5 
(as !>>■ f<x^- j->ax*t i<j 5 l¥*s ixx vx-liic^lx tlio a^ace^xit x*x*sj>oxxMil>lo 
fox* sc^at tc'‘X‘iii^ doc's sviffex* xxo ^xixysicsal olxarx#^^ ) axxd 
|*nx*e xvl->soi-j>t ion (as, f<xt* exca-xxx jxle. ti»o alxsox'yxtion of 
tlie sodixxnx lino l>y tlxe* se*dixirix atom, x*¥*sxxl tixi^ ir* t lxe> 
ntil isxxtioxi x*f t l*x* total ene*x*j^>.' of tlxe e*nr*x-jjjy -|xax*t icrle 
ixx lifti?*#< tlio e*>loc*t roix tc» tlxe* Ixi^lw*^!* oi*lr>it axxd jxi*odxxc*- 
tioxi e>f XX Tix^xc* s;v*st e*Tt 1 )- Tliis ji*l*x*xxc>rxxe*noxi is jxist iixtex*- 
xxxexliixtc* l>e*tvree*ix tlit‘ t\^-o, ixs tlie* inoixlc'xxt- lixzlxt x***^xxots 
oxx tlxe |:*ax*tic-lo, xxxxd x*c>l*s it- of its itxterxxal eixti-x'^y atx^l is 
x*e»-on* itt e*tl xxs *x xie*\%' radixxtioxx of inox*€?asetl f rocjxiex*<?y . 

it sxxexxxs tlixxt tlxe* f >olxx.x*isix.tion of tlxe* s€*e*ox*dxxx*x' i*a;>’s 
is *T*ol*xx 1*1 y oixly a. tixnc* e*£’foc^t, « ix^jxoxxtlixxj^ xxjxon t lxe 

ixxtiixxxxoy of tlxe* x*e^tx.c;tiox xs txxlcirx^ jxJxxx'O l><*t \'\'e*<*ix tl*<* 

ixxc^idejixt lij^lxt x.*n<i t lxe se*xxt t-x'ix*itxpr ]^x»x-x*t iele. *'l'lxc^x*«*f« 
ixi j>xx**€*r Kctatte*i'ixx|^, tlxe* s<*attored lij^lit slxovild lx* ooixi- 
fxletely jxc>lariso< I ixx j3m*e *xl>sx*x*|>t ioxi axxei ixx x'e* -e’srxiissiorx 
xxxx|*<>lxxi*ise*<l ; axal it* |:>lie>ixonit^i*tx in terrx*e*<l ixxte l>e*t/xv«*«'r* 
tJi<*so tv\'o it slxoxjlrl Lx* |. »ai*t ixxlly jx*lxxx'is€*d , as Ixxxs f>oe*ri 
|:>j*ov*«*<t l>y W’oorl. 

’‘Jr''lxx |>lxexxoxxxex»a of xxt*^?a.t i v** seat t.c*i*t rx|2C slxoxiltl also 
l-xe* c;aj>aL>l«^ of e>rtx»nsioix tc* fj*oe* e!ile*x;tx*ox»s, xxxxd xe'ilJ 
tjxixs jfxi'olxxxlxly aff*e>x*<l xxxx €*asy e>xc]^>l a nation of tlx<* ox'if^ix* 
<*f l>i*i^lxt axxd Ixrotxcl fcxxxnels ixx tlxe s|;a*otx*a of Kova*. 
axid <*f 'vrixxj 5 e*d lirxos ixx tlxe* solxxx* s| xectmxxx. 

jVl. IST. S55 axxa. 

X>. ICexTTJ-t yvax- 

C5. K. TofcJi* i^’TW>vi-. 

X.>e*|^>xxi~trneTxt of T*lxysios, 
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TPlxe Soattex-intSt of t>y f****®® ®^tect*-c»jcx» 

accox'dlngt to r>lz*ae*a r^ew JR.elativiat:tc: I>ynaxxnilcs - 
OmAe: atxtl (jl<>x*doxi Ixax'o ^ivc-sri a cfxxaxxtixxn -elyrxaxxiioxxl 
tre«xtxxxe*nt of tlie*> *l>le^xxx exf tlxe^ se«xtter*ixx^ar of li#?lit 

l>y free elect x*oxxs ■vx''>xiolx see^xxxs to Ixe itx ^xxod a^x’oe^xxxeix t 
xvitlx o;>cia-*x*iTrxoxi t al x'osxxlts. fcliixexe tlxe de?veloj:>xxxerxt. 
due to J_>ii'a<*. of a xxxox*e rational x*e^lat i-vdstio dyxxaxxxics 
of t lxx’t e=i»le*C5tron , 'wlixclx a.utoxrixxtic?ally talc.es w*> - 

eallc^d ‘ s]xixx ’ jxlxe-*xxoTxxexxa xxxto xxccoxxxxt, tlxe Ixasis of 
tlxe* tlx**«>x*y of t-lxe^ ixx te^xxsi t-y axxd fxcxlax'isa tion of tlxe* 
<.X*m|>toxi scatte-frixx^ is, liex^vov-or, soixxe’w-lxat xnoelifie<l. 
AA^e liave uxxdertalcexx a calculatxoxx, lxaJ^«ed oxx tlxe xxew 
tlxe^ox* 3 *, of tliex ixxtc^ixsity of tlxe li^lxt scattered Ixy 
olea*tx*on. tarxdei* tlxe iixflxieixce of a jxlaxxe* xxioxxooliroxxxat-ie*- 
vv’ave^ tx**xixi. AA'^liex* tli<^ irxcidesxxt x'adiatioxx is xxrx- 

x>olaris<Ml a erase* ’wdrere tlxe lexxst d«‘»vi<xtioxx froxxx tlxe* 

xorxxxer tlxeox*y -w'otxld Ixe excxxercted our resxxlt eaxx l>t*' 

e3c{xx*esse?d L*^'' tlxex fexlloxvixx^ formula t 

r T ___ -i?-_ < ^ cos® 

® 2-xx»*e'*r® t V 1® 
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JHTor-o X iti tvlio iMit.oi:i«it;y' «,-t. cli«^ 3 ^n.ocs »* fi^OWdt tlibo 

oloot^jron. o-f ctxxo tio a. CJoarrtpitrpiii jpr-ooojas* -wlieki^ 

Ir.ln© eeBCto^xctfiur^r li,^hLt> c^xaaiit-uijro. i» iia. a <iir«ot.iorx 

foirrxiin.^ an ^anig;!^ ^ wit^lx tilio inoi-clonti l^eiam of in-fcorjLsifcy^ 
X^ and fi'oqimaionoy JP'iar*tilme>x‘, « and ya donoto oHar-^o 

and- inr\a«» of t'l'io olcM3t.r'on^ e volooity of and 

A- f-Ho ^1 ancle conw-fcant. 

I*'ornxnIa ( 1 > i» -to differ- from t-lio oorro^^f >on<Hxi.g 

foirrnnla of tfie earlier- t-lrre<;>ry !>>' -t.lie lawf. faci-ox- 
/#-»' \ * ( 1 — COM t* )® 


,7V 


« /i*' , , 

1 -i- 1 


'X , 

.>) ) 


. -l-He 


® 1 
\ •»*.«- 

devia-t/ions* TL>ot,.-ween t-la? forxrmla? ax*t> of fl*e^ ox-dc^x- 

( wc*® ) * ffxo €?xxx'liex’ e:x:f>x'cMwioix di#fex*M fx-oxrx -tlix' 

olaMMXca.l o>:| »rewMiorx ^i^.'^exx Hy -1 - d. ’'l’'lx«.>in«<>ix V>y 
< I xxxxrxt it ioM of fixe oi*tler I x-x t-txx* oaMo 1 * 1 , 

corr^'jKfxofxdiix#^ to xx w*x.x'x'»-iexifj:t lx r»f 0 -t> 2 l 5 A., wlxex'c- 





J >ii'-ao IxaM c?orx»|:->ai’ocl Ixia forxx-nila. -w^itl-x t iio xxxeaaxxre- 
nx<»rxtM of C'*<>xx»fxtoxi, lio’w<^ix’'ex', flie deviafioxis at> fr-lxe 
Jtxi-^er ari(^l«xM a.rt> rxot: arxiall — -tyioxjf^lx jperlxajps -v^riflxixx. 
tlie t 5 >c|:>erixirxerital i xnct>r fain f>' — — «« wlxo^vn Tt>y fixe 
al»ovx=» i*oixx*odxxcf ion of X^irac’w fxfi3fx.xi*e, w'liero fixe 

— cnx've c;ox*r€.^s jxonci w lo foi’rrxxxla (X). Tlie xnaxci- 

joorn tleviaf ioix, Vfc'laclx oc*otxx*M rxeax’ ainoxxxxfM fo 

|:>or c< 3 xxf of tJio -v-xxlxxx^ olxfaixiod frox^x ftxo I>ix•a<^- 
t fortiori fornxxxla- 

f'^'rorrt forxrxnla ( 1 > 'W€'* ^ 5 ef fVio following^ 03 cj>res«ion 
foi' tile Mcafferingf coeflic-ie'>xxf d».x€- fo Oorxxjpfon efTocf , 
of XX .‘snViMfaxxoe ooxxfairiixx^ eleofx'ona t’**^** x'olxxrxao s 


r JV f 


^ f 1 
\ “ 


- 4 - ctl 2 ( 1 «t) 


lof? < 1 “f* 2 ot ) 




lo|g ( 1 4 “ Sot ) — 


1 -»- 3 . ^ 

< 1 4 ^ Set)® f • 


C 2 ) 


lA-licro ot « IX ere flxo lafsf fwo fernrxa lo^< i 4 - 2 <»> 

" are alxaenf from fixe con'eepondirxjg eaeprea- 

Miorx j?iven X>y J>irao.. Tflxey xneaarx a^axn a dev-iafion 

1 ^ 0 . 30 T 2 , Vox-. 


from t-lxe earlier* fHoory of fixe order Tn faof» 

fOTOfxrxla .<S> for v^alxxee of a, MxirKall compared fo XArxify 


Ktt 

3 ^ 



( 3 ) 


wlxile JOix-ac'M eicjiroMsion ivifii flixi aaxxxo cie| 2 :ree of 
appro >!:lxxxa.f ton ^ivos -» 


ft — 


8 -n- 

3 




(* 


0 - 


( 4 ) 


JK’ca* €M. -=s I fixe devdafioxx X>etA.veexx flie f-vero fliooricM i« 
xjoixMidoralxle, forxnxxla ( 2 ) ^iy^rinf^ a value afcxovxf 
f»C> per cenf liigri-ie>r flxxxn f Ixaf of 'IXirac, l^iiif fox' o, 
tsxnall compared fo nnify fljey ax'o Mx^exx fo tiex^iate very 
liffle frxxixx one atxot lkex' ; ali'exxdy for ^ fixe <le v'iatiorx 

iw oxxly txlxoxxf lO yx-^r eexif. 

A. def ailed ax^oonxxf xxf fixe calcrxxlnf iona also iixolxixling; 
fixe* cjXieMfioix of f xolariMa.tioxi ifc* xincler preparat ioxx. 

cg>c{<i€^ct. 'ijt4 X*r'c*cjX ~ — 5 Siii<*e fixe alxov'^e xvaM "wrifferi, 
'w*<' liave oonMitleroxl tlxe ^yxit'Mtion of flie eorxxjxarifxon 
of t lie flxeoi'y w*^itli flu; exryxtirimenf m xrxore closx^ly. 
JndfiC'tl, from re<*eixt €->cpt'rim«»ixf m. if -woxil^l apyx-'ar 
tlial. aMeril>irxp: a ’W'*xv’'e-lexii^ 1 1 O-OSS A. to fixe y-rayM 
froxxi IfaC, wifli -wliic-'lt C'‘c>my >ton'M excyxerixxxenf « -w-exe 
ma<le. iw Mr-^xrox-ily j xi«t il ixxlxUi for fliiM jxtxry>o«e ; fixe 
x'adiafioxx ixx ciixf 5 «t.ic>xx Ixc'inj,^ vx^x'y com|>le:?c xviflx axx 
av'€'rtx.^e xvave~l< ‘iiijctlx of oxxly txl>ox»t Ixalf fixe alxove 
x'alxxe. If flxij-s cotxi f »lexil-y Im faVceix inft* accoxxxxt, file 
x'omyxariMon * 3 f C'orixyjf x>xi'« m<‘aMnT*em«r*nt.M xvifli fixe 
f Ixx^oref ieal fornxxxla* C 5 <*xxir»« oxxf vei*y tlifferexxt ly ; xxxkI. 
fox'ixxixla ( 1 ) i« foxixxcl to ajj^i'eo 'vviflx tlxxt xxxc-saMxxremexxf a 
I rxxt Ixx'r Ixeftx^r tlxan t Ixat. of l.>ir»o axxtl 0 <.>rdon. Trixtx 
I ♦••xcf xerixxxextf s, Ixox^-ever. Meem too xxnoc^rtaiix fo docitltx 
l>efxec-*exx llx€^ fxvo forxxxnla'. Jin fixiK ooxxnesciorx vp*e 
»l»cvxtld lilce fo direef xxttenfioix to fixe poM«ilxle Vxearirxj^ 
of oxxr oalenlat iorxM on fixe <-»«t itxxaf ioix of fixe -witve- 
leniacflxM of fli<^ ooMXxxit? yxc’-net rtxf iri^ ratliafion. Ixx £acf» 
if fonmxlxx (S>^ iM xxMetl for fixe oalcxilafion of fixe 
atxMox'pt ioix eoeffxcix^nf j» tlxo 'waxj^e-leixjrt I xm olxfxxinc’i-cl for 
fixe ooMnxie rayM are oonwideralxly Mlxorfex' flxaix tlxose 
ortlinxxrily aMMimx«»'d. 

O. T<lr.KtJsr. 

V". T^xswlxxsia. 

fJxxiveraifefefa Irxsfifxif for feoref i«k: X^'yailc* 
Oopcxixlxa^ex x , A vx g . 3 . 


T'lme Z>eAnl-trion of * ^rea ** in fixe C-aae of 
Oonfaot Oa-talyatrs . 

-A.3 liaa already l>een pointed oxxf (J^-roc. -S^oc. * -A, 

x'ol. 1 p. lOO 5 lOSB), fixe area of an aotiV-ated con- 

faef cafalysf xvxll vary 'X't’-iflx fixe meflxo<l of meaaxxre- 
Tixenf adopted. It xm tlxxxM eaeseixtial to tlxe pr-eoiae 
developxnexxt of tlxe xnetlxodM of xxrxekxanritxj^ ax^ea tlxxA>t 
tlxe maximxxtxcx ax'ea of a axxrface alxoxxld l>e defined 
carefxxlly, »o tlxat tlxe reaxxlt^^ of all xxrxeaaxxx'ementa may 
xxltixnately l>e compared ^tvitlx t IxIm Mtaxxxiard. 

*'l?lxe »xxrf ace itaelf ooxxaiata of xxtoxxxs or mo loonies. oo*x- 
tinnally in vilxi'atxonal motioxx, Ixavixxj^ mean positions 
-vrlxiclx are fx^ced. A minnte investigation e-nxnmin^ 
tlxe area over eacli sxxrfaoe atoxxx is' valtteless. J^or 
tlxe jxnrposes of plxysical cixenfxistx'y tlxe area of tlxe 
etxvelope tonolxini^ ji^l atoms in tlxo snrfaoe mi^lxt Ixe 
tlxoxx^lxt a ^ood definition ^ t>nt olxenxioal reaottons 
oxx contact catalysts nxostly taJkie place in a xxni- 
xnolecnlar film exf alxsorlxed ^as xnoleoxxles dlstrilxnted 
over tlxe "stxrf aoe ; «o tlxat a lExxo^ded^g^ of ax*ea is. most 
valnalxle for tlxe calonlation of trkk<e> ma'scimxxzn ntunlxer 
of xnoleanles of any -^ven type tlxat ooxdd l>e closely 
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jsr^ or zjjrje: 


j^orolcodl ixx **- \.ijri.ijt»iLoloo%al«Mr 3B,lr*iL oxniMr su3t>i'- 

« t-iirf a,oo . 

SJijcioo i^lio »m»>}le»ir 4Sbole»oi?l>^»<:J. ^-tx^mriL ov x»c>l€>OTilo 

trj-kor-^ lilcoly iti i« t^o fit> ixxt^o eax^>£bll€9£4l^ ii-»*i 04 Brt.*l«>Trit>ie»j», eh. 

»\ai-i^etoo will ei.|c>|poi^ir -fco l:ieb.xre» ii>e xxxek:K:i:rxhi:inr\ ' eur>Oft3b w1tl«»*x 
oovox*o<Jl t>y JKyclrojgon sl±^xx\& eh.ll irx oox-hteLcst:. wi-fcJh oo.olx 
ptlx€»x% a.rxdl wit>li t'.lxe o«xt.€h.l 5 r«ti »xxrfa.o©. Tlxi« ^<xxxc 5 lvh«iOTh 
is i'oa,olieK5l u.jr>oxx #?ooTrie>t^x*ioa,l ^x*c->tj.*xcls sirxifxly^. T^lxo 
nxetacixxxxxixrx etx'oex ^ «- ooixt exot. otxt.o.ly'st. for f>lx>^sic«J 

olxoTxxioexl jxxa.rj>ose>s is trlxo exrofx of tr.lio oxxx'oloyxo of -fclxo 
ix^ixrxolooxilexr filixx c»f »xfe>TT-»M olosoly- |:>etolce>H , 

exll in oorxtexo-fc «^a.c>lx ot.liox*, fxxicl xx-ifli tlxo ocxf 

“^fevirf exoo, wlxioln- oom|^>le>t.oly oox^*^r if. 

If -fclio jadsorlxocl ixiolt^csixlc^s exr-*^ lM.x*fro, flxc^xx flxo xxx'Oix 
of «x v-‘or>'' xi*x‘o^xilexr Mixx*feiC!t> xxioeu^iix-oci !>>' fixe* » 1 . 1 1 xxxlxox- of 
4xclsox*l>xicl moloo oIos will cxf>|><^^xr- fo tioox-otxso, Ixxjf 
ebroex of aa. xxlexxxo wiix'ftxoo xx-ill roxKi^xirx nxjoHajrx^t^il . Tliox'o 
sooms fo r>o lif.ir-lo rTx<’*xxtiixij^ f.o ixf.t ex**! fo flio -t-ox'xxrx 

* i:.rxxo * sxxrf *x,cro, for oa.<*lx of v'exx'i <^>xis xnx^f lxocls of mx'axsixx’o - 

xxxoixt. v\/ill fscix'-c* *x oox'i'e^c.*!. rcjr.'^xxlt , Ixxxf I'o.s xi I fs will 

Ixo *xll cliffe^x'oxxf. v^l- j^n'x'soixt Ir-ixixc* it sox-sms l>ost> 

fiO cl<*fiixo tlix^ *■ xxxst:>c.ixxAXxixi ’ txi'otx of tx sui-fixc**’' *xs i.lxo 
0X1 x’^x’tlo 1 ^X 0 of lijv'*! i* 0 |^orx exfoixis xio v'oi'i xxj^ it t-omixlc-fx**! jv 
vh’-if-lj jkx xiiiixnoltioiilixr Ixlxii, Ixoa^ixiaso flii.s axs xxoixr xxm 

jxossilxlt^ #xrx axIasoIiaIx^ c lofi » i it i< >ax. 

Tlxo xooAxsixroririoxAf of t.liis xi iAA.x«ciA ullaxi x^xxIiao is xx x»AAxt:.t-<^x‘ 
of j^x-oexf. l1->', < >nt^ is ftxx?o<l vx'itlx flAO Ixoforo- 

pfoixoity of flio ixclsorl>ixA#j: sllrf^x<?c^. ''Plic? x’^axIiios ol>t^»xixxocl 
for Hi€> .sni'fAxtio txi'e^tx of x'oclxxoocl oojxjior fcxx’' 1 1 ix* iixlor- 
fot-oixtio TiAt’-fliorl (of. JT^^'rjc-.. *S»oe., A.^ v'ol. 'l J ix, jx. £570 ; 

x-ol. 117, j>. Z^7<> ; V’-ol. 1 1 'f*. ixxxcl froxxx t: lie' 

xtetxxfi of lxvclrop?<xrx Ax<-lsorlxc''ci xxt: sxxt t xrxxt ion eit < *- 

<xro x'or^-- XAOhxrl^” tlxo sAxmo, irx sixifo of trixo f«.of trliexf flio 
flxiokxix'vss tif tljX' filxii cjt> v'a^x'Laa^ tlxo oojx|aox' is lO*^* om. in 
oixcx OAXSO xxjxcl <*rn- ixi flio ot liox*. 'J''lxis ooixtii-iijs 

vh^liAxt is ox^icloxx-fc fr^xm trJio i ixvx^st i^xxt>i<>rAs of .I*oaxsc^, fJitxf 
j^xox*fioj AS of tlxo sxtx'fixoo <lo not xx^-lsrArlx i > ^x’'* 1 r< x^i^ot i Axf axII 
*xt' O- 'T''lxix« flio ixxlsoi-'fxt.ioix of lx,v"<Jro|^«3ix in tliis oaxso 

f^ix-'os XAO xxxoexsiAro of 1-lxo xxxxxxinxixxxj Axi'o-a,. 

X JXAXVO X-OXXXAXrlci'Xj fllAXt itr S<«OXX»X»<l fxos.silxlo tJlAXt. XXIX 

oloofi-ol^’-f io ncAot-lxocl of clojxosi titxjx of li>-< li*o^x^rx froxxx 
solxxfioxi x'AAi;^lit/ Txo xxmocI txx rxxoxxsnx’o tlxis ‘ rxiAX^ci tri iirri ’ 
xxx'oex <xf *x oaf.txl^'sfc ; l»ixX flAxxt. tlxxsro x^'exs <IiflioxAlt:.y iti 
olxftxijxirxj^ t^'^cjxexri xixorxt.xxl ax V'i< Icxxicsc^ of t lio ooxxApfle*t.A*»xoss 
txxxtl xiixi Axiolooixla-r olxxxrAXotr.oi* of *x filxxx of TbL^^'^drofact^i x 
clo]posit.r»rl Ixx t-lxis xnoAxrx.s (Z*x'<xc. , ^S'oe., A^, v^ol. 1 I O, 

15-17 ; 'l'’lxis x'oiXA*xx-le Ixsxs Ixtxoix axssxaxxaocI 1>v 

TKa-xxvcJoxx AxxAcl K-itlcxixl to j’ofx^^r l.o t^lixxir jiA<5t.lio<l (of. 

./'*rcxo. y^o^. A^ a^oI. 120, H5>, j^VxxiCC- 102B) ; Ixxif 

tiliis is o vidori.t.ly not- otxsA>, siix<xA> t:liA^^“ stxAtio tlxAxf flxt^.v 

AXro XTiOiXwiiriix|a: fli<^ " ixcjoossilxlAx ’ txrosx of flxo sxxrftx.ox'- l-o 
Ixycdrojacoxx ioixs "wliiolx oovox' oxxljv’' a. fx-«of.ioix of llxo 

* xxxAXscirxxxim ’ wxxrfexoo- "Wil-lx ooTAsi<l<5f*«.l>Jo «x:?cj xoi-irirxonf xxl 
axxd foolAixioetl sIslaH, tasixxj^ a.xi Kixi tliovAxrx sfriix^ jarxxl v^axocx- 
rxACxt.or -wil-li JEX Ottxrxiox'AX, trliox Iiaxa^o f cxl 1 0 'W't^d fJxo cliexxx#zos 
of jxofoixf itxl rxf jxlAxfi rixiTxi, silx^txr, xxxxcl XAAA?r*<;tn'>- irx /£> 
sxxljxlxxix'io axoicl aiE^exixxsf sfxtxxr*xt>ocJ oa.loiri<*l oloofrotlx^s, 
wlioTX x'ory stxaaxII x| otxrif-itJixs of cxiooti’ioit >' xvA-.rxx |x*xss<'a|. 
"l^lxAX^r foiXTACl flxexf flXAX X'olAXt-ioXX l>OtWAX<‘r» tlio < fXlAXXAtxf 
.^1' of trlxex cJojxosif 0*1 iixrix-oj^etxx ixri<l t l*o ixxox-otxso ixi 
oloofrodo jxox.oxit/ia.1 JEJ -vi'txs 


Ai" 


— IC 


for ]ic|Yii<l Txxox-oxxry, wliox’o K wxxs i rxdojAoxx<lor» t of tlx^x 
Axx*oxx of tlxAx cAxt-lxodo', Ohirxxxxxt; <loixsit>y, tirixo of Adexo- 
'tA'ol>'Mis, a.rxcl stf'oiigfli of solxxfioxx. "W'itlx |xl«,t,ir»isod 
txrxd silA^'Axr a.Txxexlj^»x,irA;* fixoy foxnxd yt stiffox*c*d 
litr.flAi olAaxAjsr^x, Axxxd f?e»AxA5x*xxlis« mJ flxetf if fllA> SlXX*f&C1A^ woi-o 
j:^eLxxAx, JC wexs ixxdt%jx€j>rid<xx>t> of flxo cslxox o i oexl rx«kt>Axr<?t of 
f txo xjxxdA^rl>-irx^ iXAtAt.txl. W-^it-tx otolxxxd or jr>olisix€»<l zxxot. 0 . 1 s 
a. ooxxsxdoi'txlxlo de!CM-<?**.s<x irx t^lxo ftatot-ox* ZC dooxxrrexl- 
Tlxoy^ tlxffsxx tliti,!:. if d is tlxo fexot-or Ixjr wlxiolx ffxo 

[pif^xxo xxroex xxxtxst-. too cxltiijfjliod t.o tlxo irro^ixlexr 
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ebroai exooossitolo Ixy'dx'ogrori ions, -felxo jexo'W' r^l48h»t^on. 

cxjxjxly'ixxg t>o t>lxi» Qeiehcx is <loo- oit>. j>- 72> 

— JEJ^ oorxst>. 

or ~ igr == -t- oonstexrxti,^ 


wlxoro fi=^JK/^A. exxxd is a. ooxxst:>«3ijtxt>, exxxcl i« t-lxo sexxxxo for 
txli xxAcxt^exln, ixixd is oallod to^ .nidoal exTxd. IJowdorx tlxo 
‘ trrrxxo ’ sxix'fexc© ooixooxxf ratvioxx of tTflxo addod Ixy'dro^orx. 

'^J^’too clix’Axof a.»KXxxrx|j»t-ioxx is flxos xxxexdc^ t^toexiv ■fcto.e^ 

A^\mxAfit/>'- f-i is ixxdojxcxixdoriti of toot-li («) tvlxcs olxoxxxioexl 
xxAXt>ixx*o, * xxxxd (£>) i-lxo fxtiy'sioa.l st-extr^o of -felxo xxxixxxx'to 
st.i*iAtxtxxi‘<^ of tlxe> sxirfAXtxo- 'T’Ixa^ }«x-tt>or exssxxxxi jxfioxx, 

xx'lxioix is f xxiixltxixxonf *xl, is vor^^ difYioxilt- of o3Cf>orixxxc»rxt>a.l 
fAi'oof, exxxd is ooxx tixi »AA"*d irx afl oexlo ixlaf ioxxs of xxroex 
t liis xrxotrlxod. T*too mot Ixod is t-lxoroforo oxxi^xirioexl. 


TTlxo sfxxxxdAxrd x'Axltto of ti = ^ otota-ixiocl from ex 


rrxortiiAtw' siix'fxxoA?, txssxxrtA i ri^jf ™ 1. 

1 t-lAirilc it. jArotofilxlo t Ixxxt- trlxc^ Tnot-lxorl of liowdoxx arx<l 
Hi<4otxl ( AAssixxxxixx^ flxo t.x*ixt lx of flxo f mxdfxixxoxxt.«xl cxssxxxkx]|.>-> 
fiori ) worald jurix'o t‘c'»si xlfs lt^.ss* t Ixexxx flxt^ TTxex^cir xi xj * rx a.roex as 
lioro dofiiAod. oxx^irxp: t.<'> tlxo SfAxxrsA'txoss of trim Axtorxiic 
la>^or of li>'dro;^orx nsc'd. 

irx tvOi'fox'A^xxA^o rixt^tr-liOAl flxat. 1 liavo tot'^orx xisin^ 
tlisrc'-jry-Axrcis irx<"*<:|i mlit:-ix>s irx t:lxt> sxxi*fxxr*<' of majui:xxil xidc^ 
sm*xlJ«'»t' t>lx»xri 10“^ orix., exixd so isfix-'t^s rosxilt.s li-^ss t toxxri flio 
■“ » ixarxrirxxxmx ' *xx’t»Ax, 4xri<i ixiso J«*.ss t-lxAxix HoAvdorx a>x<d 
Hicl<''txl‘'s I'osxAlfs. 


fc5t". .1 olxrx’s t ^o!l 
C *atx X to r i d . 
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TTlxo I^:^s«:imat:lon of llarfesrial rsiumtoc^ra in Sloll toy 
X>irecr't; iT^ourtfs from JSt;ain€^«S I^ilms. 

'I'll f*2 iixo*t-lio«l xx< *Av tiA oommr*!! list* f<>»‘ ‘f c^miirxiriia; t ls' 

rxiAmtor^r of l>*xo I <=^ri*x iiA soil 1>> orrloixy croii»At-s AXt 1 ti li t t.A'< I ly 
|*i-OA'i<ios Axri A'stixiAAxtA’ of only sniixll f r*x<?t.i*r>n of r Ixo 

lot.rxl xxi4-mto«*-rs irx t-lir* soil, siiAC*o arA>’ xitxo nxodioiin will 
oxxaxIaIo oixly a of tlA€> |rAli>'siolo^iA"'.Axl groxijxs of 1 Ia<*- 

toaolorial |iO|>n lixf iorx to < lt»v't'lx*|>. ''I'lxcs xnA^tlAmt of 
dir’^txf cjonnts of I >*xctt A^-riAX. irx tiirxis of tlio axotiial .soil 
•wxxs r'A**!!* lA^ro^J |XA>ssil>l«^ liy t Ixo xlox’olofxmorxt. of ax snit - 
ixtolo strrxirxin^y t-oolxrxicjiio l»y H_ OoxArx xxtxcI l>y 

SS- V\'ii Aoj^ra* Islw. V* - liot lx tlxf'SA’* AA.*oi'l<«»rs Irax^o sn^^fafost * '< I 
rrAoUxoA Is I >y ax'1jj<?1x ostirrAtxtA^s of flxo toaxoforial n 
in * 1 . soil samjxlA' o»xix toe* ma<lcf. 

'J'*to<A jiic-tluxl x>f 11. ,1. C VAnix oonsists irx dilntxniX s 

^ix'-oiA mass of soil to a Icrxowxx dojacroo arxd s^xroexdintr 
0*1> 1 0 . 0 . of t-lxis sAxsfie^rxsion. on a slido ovor arx exroxx A>f 
1 SCI- orrx. ’I'"! lo film is fclion stairxe^ and, from ooiints 
xAAa<j*x from *x. nnmtor^r of rrxiorosoojxo fiolds, f-too toaot-c-ilsl 
rxmrxlAors aro e^st im at o«I- Air imjxortant faotor limitirxfi: 

t lio aooxrraoy of snolx dotorniinations vvOitld aj>x>oai" i <* 
too t lxo tliflfonlt-y i»x otot-ainiir^ arx aoovtrato sam|xlo of *x 
siAS|XA5rision of soil j xax'liolerrs only 0-01 o-o- in. A^oliixxxo- 
VVIxAOf^i'aclsIcy c'stixxxatos tixo xxxass of soil in liis lilms 
toy wmii^clxirA^?. Irlox'o tlxo diflionlty in o>>tainin|jf aoonr*att‘ 
woi^lxin^.s of snoto snxali txxaxssos*^ of soil -wonld sooxn to 
Jirxxit tlxo aA?cmrtxcjy of tlxo rnotlxod* In too tlx motlxods 
tlxA> toaotox-ial ntxmtoor''s are? xxotxially toasod oxx oonxxts 
frexm x’axxclorxx xxxiox'osoc*}>o Holds. 

l<liililTxxoi-j^on-irtllAi found tlxat ttooso t-AVO motlxocls 
jpravAi^ widoly cltfforont rosxxlts. 'X’too nxaixx soxxroo^ e»f 
ox'ror won Id a|3|>c3>ar to too, firsts tJxat of dotormxnin^i 
aoonratoly tlxo nxass of soil in ttoo film Oataaaaxiitcsl , and 
soooxxdly, tlxo imfxltod asstimf'^tioxx ttoi^t tlxo ax’c* 

rlistritontod at randoxxx O'Vor tlrxo film f%* 03 ntx ’wlxid>i »a*n.l>l«‘ 
Holds ar*o talcorx, ICitlxlrrxox^^n*3Hlill€»*a c4ai.ta, wtoon 
tostod to^j^ tlxo ^c* ixxdoac of di.ai>oxr«Eon.». .alito’W’ ttoali . tlx*^ 
distritontion of tlxo toaoforia is not randtoaaeii , 

.VVo JxaA^o tosteKlL a- xniattoocl in AKrtoiolto of -tlxoM«- 
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^ifSQcmli^ioai eunei «fc/voi<dL«9<A» <l^^<eroricilxiljtx^^ iin. :irc>^<3.0!rx« . j 

xxxiojroeoo;3p& :fi.oldLa ^xrozxi. jp«k3r«i»llol 6M9Qrio» of i3'f>«hjudte<dL £llxxus> 
t>lstO 3r«4:>io inL\jjco'l>eHr of l>cbot;>oiHU3i> ckxxcS. 

zxt^unal^ox^ of ]peurt>iolox» of iodtjoro-feixi., o ooT:%OLt>«»<3. »xxsjpo]nj8ioo. 
of wlxiofx 11049 jpi?ovloo«Iy I 300 T 1 «^clo<i to a. tixooo 

of t*tio ooil* triio jrotiioo tiHojO ol>tajLoo<i from, fioraullol 
Holds oro foxmd t^o lio dist-riliotod cut, rsuodom^ etod tviio 
l>ool>orietl mmcilaors oaJouLlotod -fcliorofrom. oro of ooorso 
i»d«»f>o*idoot5 of trlio eumoiu;jLt> of soil io t,lio film. 

Tlao follow! tig is &, dosori j>t-ioii of t>lno mot^liod t>ost>od 
■|>y OS- A sosiioiisioo of iiidigotvin in. dist^iilod wa.tor is 
storilisod a.iid tilio TiiimVior of ;p4a.rt>iol«!i3 jpor o-O- csoiiotod 
on a. liearnooytiomLO'tor t>y moons of a. li.igln-^o'wor wator- 
immorsioxi ol>joot>i"vo- S grartis of tlio soil aro slialcon. 
for tliroo mimit.«?-s in o-o- of t^liis standard indigotin» 

and fortlior sliaJk^on for ono mimil^o affor tilio «3M.idit>ion 
of an ocjnal volxxmo of storilo 0*01 jior cont> agar. HFrom 
oaoii soil to l>o o>c.aminod tliroo or four jparalloi slidos aro 
mado, oaoii liaving f onr or fivo ^ small drojis of soil- 
indigo tin -agar snsjionsion, apiiliorl liy m^'ans of a 
mainjiing |:>on- Tli*?- sixsponsion is slialo^XA l>c*t'wot3n tlio 
ajiiil icrat ion of Kiiooossivo clr«>j>s and tli«^ slidos x>la<?orf-l 
immocliatoly imdc?x* a daxnii ooverx* for a fovv* minxit^M. 
nriKi' films aro driod and filaood for lO minixtx’rw in *x lxa.tlx 
of x.iai'l>^>l - oryt lirosin (l'/> gin. «='i*y tlirosin j n gm. 

i J 00 0-0. x\*atoi“ ; filt^^rx^d lr>x-f«.>r«^ xiso> ~ 'vv'iisliod 
iiiL a l>atli of ilistillod wator ; staint^d for lO xxiimitx^s in 
t2-S j>or ctoiil- xic£vit*ons orytlirosin z w'aslioil in rlistillt^d 
xjva.toj'. and driod. I'Jaotoi-ia an<l indigo ^>art itdoa in 
fo^n' to rixnd^>n» lic'Ids from i-ac-li drojrx xxrc' CJonnT.xM 1 . 

■".Pla* i'»it io of l*a<*t<*rixi. 1 indigo is tJms ^ >l>t xxixK** 1 , ancJ 
.sitxo** lilt' a>>soInt«.‘ ixviml-x't* of ixidigo j-xar* ic-ii's is Icnown, 
tiio imnilxor of l3a».?t.oria fior gram of soil <;x«.n l>x' oal- 
c*xxlato<l- 

M'lio > 1.0 0 txra<*->' of l-Ho mi'tlixxl lia^^ i>oon iostc^d in tlio 
folloi-ving x*>i::|:xx^rinie!nt K t 

(i) J\. Jknovvn nxirnlx'-r of x^olls of an orgaxiiMin '^\'<*r«> 
a<ld<^d to storilis<»d soil xiial ostiixxatxid to w^it.liin Jl j>ox' 
<!on t-. 

(ii ) l_>aot orial nmnl.><»x*s in four |:>ortion« of tlix^ 

saixio soil samj|_^io agr«?o<j witliin a standard <©i*ror of /> 
fiox* <*.«3nt. 

(iii) In all tosts tlio d<?^'ixxtion« olxsorvod Viotxvoo'n 
j»arallol di-oj>a 'woro lA'itliin oscijoot ation Ixasoci on 
ran<lV^m aa.mt>ling, aral oaxi l.xo l-iro^iglit down to a 
staialanl orx'or of 2-X» jior oont l>y counting snllioiont 
fit' Ixls- 

(iv) '"Fla’» nxxmliox*s foxaxxti l>y ti^\'o woi'lcors counting 
in* loiyxondontly in tost (ii)* and 

( V' ) ’"F1x*t» nxxmlxors foxxnti in filxxxs j-»rojiar<3<l fc>y tln*oo 
'worKx^rs from tlio samx^ soil samjilo, slxowod no signifi- 
cant diffcx'oncos- 

full <lo.sx3rij»tion x>f tlio mx^tliod and tlix^ r<?s«nlts 
olitainod l>o jml>lisliod olsoidit^r^*. 

1?- f-f. fi- Oaa'V'- 
Xi. Cw, 'X''H:omsrrroTNr, 
X>ojiartmont of X^actoriology , 

J^otlxamstod ISjc^^orimental Statioxi, 

X~lar^€sndon , XXorts, 
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Oraas CXrown on .A-drenaUnci - 

A i->rt>liminary oacjiorinionts x*«'lating to tlio 

action of tlio intomal soorotions of animal glands 
*^1^**** ’v*cgotal>lo lifo liav’-o yiddod a soxnow'liat oictra- 
ortlmary rosnlt 'witln adironalino. Oiross soods grow'n 
on of ootton wool sdalcod in X in 10,000 soTntion 

of aclronalino sliowod tlio follow-ing max'lcocl difforonoos 
r ri control orojps gro wn on distillod watior* 

( 1 ) Tlio soods gornixnato<l lator. and tlioro 'was a 
i*t*t.aT*<Jatxon of ajpj^j^N^atinaatoIy twcuratty-fonr Honrs- 
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<at) -A^ftor tHo preliminary retardation, gro'wtH 
adA;^abnoad at a rapid rate, and witHin tHree days tlxe 
plants w'ere eonsideraHly taller tHan tHe oontrols. 

<3> WHen maturity of gro'wtH w^as reaoHed tHe 
plants W'ere xmxoH tallc^r, and tXxe leaves larger tHan 
tHe oontrols- jA-1so, tlie plants we>re a x^*=*.ler sHade of 
green- 

<'4;> 'X'He most striking feature w^as tine px’'*T»sexxoe of 
adrenaline, or adrenalixxe-Iilce coniLpoxxnds, ixx tHe 
* Xxeads * of tHxx cross. Xt is impox-tant to note tHat 
no adr’enaline w'as add-tsX after tlxe ixxitiai dose, and 
tHe vrooX pad kept moist w^itH distilled watex'. Tlie 

plants 'were rsontinuonsly ocxxosed to tHe air and ligHt-'''‘ 

After carefully W'asHixxg tHo out ‘ Heads ’ of tHe 
plants tHey w^ei*e reduced to a w^itli distillc»d 

W’ater, and tHe fluid filtereri and tested for adrenaline. 
A. deep rose pink colour was oHtained witH tHe iodixxe 
test and otlier oxxidising “tests for adrenaline. THe 
ooixtx-ol cress entirely failed to slxow- any of tHese 
reactions - 

Some of tHe cross 'W''xxs o:>c:tracte*l 'wit-H norrxxal salixxe 
and injootod into decc'ireHx'ate exxts. Typical adrena- 
lixxo curves "vt'ox'o oHtainod, axxcl it Has Heen x>ossil:>l€* to 
doxi>oxxstrat-e all t lie pliamxaxjoclynarxiical reactions of 
adx*oxxalixxe in tHe cress. 

(^> cut eixds of tHe stalks sHow' a distin<ftt 

tentierxey to Hud. 

Tc'sts 4*f l.lie cotton w«>ol f>ads at tHe tixxxe of xmature 
gro-wtli failed to reveal tlie acix^enalin^e 

ex''^.'*n iix i*xin\xtc'> axxio^mts. It tHt’>reforo is sxxg- 
gestx'd lljat t C5ress iix some xjuanner c»itHx>r pi^o- 

dxi<*x*s a sta>>l«' foi*m of a* li-t'inaliixc?, or xxxaxxufactiLires axt 
txcl x't^xxali ri* • - 1 i kc> <*< 1 > x»< *ui>^l 'VN’^liicla is staHle. 

^lorc'O vex-, it ix}>l tx> H*' |>i*oHa>>le tHat tHe csx'ess 

syntlxesises xxcl rc'ixtxliixt', «>r a siiiulxxr comj>f >i.xxxfl , fx'orrx 
tl»x3 |>ro4l<ic*ts of tl»«> o>cidatioix * »f adx*t»ixalixa^, 

.1 . IX - Txxoivtrso>r. 

lJ>ept. of l*lx 3 ''siology , 

At i<.l<llesx»i I-rosi>ital At<**lie4xl SScliool, 
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THe Orystalline Struoture of X^ena&ene. 

X$v xxxeaxxs of I?v-ray xixoa.svxrx3nx.oxxts ux>^*^ sixigle 
crystuls, usixxg tlxe rotxxtixxix metHoxl, X Hax-e Ixeexx aHle 
to detex’nxine tlxe xxnit <sell of Hexxs&ejxe. THe cell is 
simx>lo ortJiorHoxxnilxic, of dixx'xexxsioxxs n=T*44r A., 

0-€>S A.-, and c™0-Bl A. at ~ 22®^ 0-, axxd contains 
fxxur molecules. As a result of tHe e^caxninatioxx of 
<a»Hout oxre Hundx-ed crystal plarxes, tHe space group was 
foxrnd to He ( or tHox-HonrHi o Hix>y**ajiriid«d >- Jg^orxr 

tHis it can He sXioxvxx tHat fxx fAc tHe molecule 

HoriS a eexttre Hut no plxx-rxes of syimnetx*y- Taking a 
standard molecule at a comer of tlxe cell, tHe tHree 
derived moleoxdos are situate<l at tHe centxres of tHe 
cell faces. THls pseudo - face - eexxtred arrangement 
aocoxmts HotH for tHe fact tHat tHo plane ( 1 X X > gives 
tHe strongest ;2SL-ray roflectioxxs, and also for tHe 
Hij^yramidal IxaHit of Henxzene ci*y»taXs. 

TCHe cell now- detexrmincsd Xxas a:3i:ial ratios 0-V71 s 
0-70-4- XJsiiig tHe powder metHod, I^astxrxan <•7'— 

017 ; 1024> oHtainedL tXxe values 0-77iS j X x 0-72©, 

w^Xxilo XXrooxne 12-4 ; X023> found. tXxe 

ratios 0-703 t X ; 0-700. Alark (JSTrr., 37^ 320 ; X024> 

measured tHe cs — ascis, and oHtairxed a value Hetween 
0-3 and 0*0- jXaCe inferx-ed from Xiis xn€>asurexn.enta tJfciat 
tHo space group v^j^as eit’Her 

3^urtHer work is ixv progress “witH tHe view' of deter • 
paining tHe remaining varraljXes in tHe atnroture- 

. CStonx>o;Mr C5o:xi, 

X>ayy :E^a^aday TtosearcH X^Horeutoar^, 

, l^ondpn, \V. X* 
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TTlae ^srct3Laeolosr>' of* Scotlancl-^ 


Sir- Geio».o:e 3 ]IVi:A.OT>oi!(rAX^x>, 3FC.0.13. 


r IrC first/ mov-etnaon-ti t>o"wa,r“cis st/n. org^fitniseci st/Lici>r 

of Scot/t/ishi €tnt;/i<jxiitiios cld/fe'S from t/iio 

of t>lae* oi^liLt>e>eiiit>l3. oontr/XiLr^^ . Tlio Sooiofv* of 
-A.nt>i< 3 Loa/X*ios of Soot-la.xxcl 'vva.s foxmctetl i-ri IVHO. 

-w^itiH ill t;lr»oro oa.mo info osiisfcinco is now fho 

ISTa^fiox^O/l Mlnsoiiin. '-Tlxo loettiing sj>irLt/ iix flio oixt-e^r- 
nriso I>€bvici fCr-slsiino, olovc^ixflx of “Riiolifibxx. 

If wo TO£Xy fmsf Six* WcLlfor Sooff , wlxo c;>xa-x‘£tot>oi*is€=!Jcl 
film fibs fib jaoxrsoix wlioso imrxioxxso v^fibixit-y', l 30 T*<ioi‘ixxf 5 
on inscbnify, oTascnrod, or ra/flior oolijjsocl, vor^r oon- 
siciorfibl>lo ffibloxxfs,” T^ox'ci lindifibn wets nof cblf ogofljor 
fib jxroxnising sjxoixsox’ for fixe inffibnf soioixco. Tlixf 
Cbf fliis ciisffibnco of fixne -wo xxifibv for^ix'o Ixis eec^on- 
friciifios <bxxci iioxionr liis xnoxnorjy for fixe sxil>sf£bxif ifibl 
servieo w^hieli Jxe rencleretl fo oixr eomxnon Ofibiise. 

Txx j>oixjif of ffibefj if v^'tbs jxrolxfiblxl^^ flie firsf x^resi- 
ciexxf ’s ver;>r vaxxif^^, so sever^-lv' sf i^xiifibl-isoci I>v JSeoff , 
fixa-f ixisjxii'oci Willifibxn Snxeliie fo jxrotinee liis fxtll 
eonf t^xnixorfibr^'" ‘ ^ceonxxf ’ of file ox'i|^iix of flie 
Socief^r cbixci ifs IMxxsexiixx w'iflx a lisf , or rctfliex' lisfs, 
of fibO<j[ ixisifioxxs _ i-*orci f3iie>iaxx'‘s s^ieeolies axxci lef- 
f^Srs, w-lxiclx fibre f Ixore f o l>e f oixxxci vorlxafim , slxo^' 
jxJfibinljy’^ 1x0 liniifecl w-fibs fixe fibrelxfiC3olo^a:i<;al Ixorizioii 
of fixe fibj^e. Tl^hiis in liis iixtbii^iiral sxcltlress, w^liieli 
mfibjis oixf fixe tiel<l of flie xxew So<*ief>'’s fibofiv'if ies, 
1 x 0 sfsbfos o3i:;][>licif3^ fliaf fixe sf art- iix^- jxoint: xxxxxsf l>e 
“■ fixe jxeriocl of tlxe Ivonxaxx afteinyxfs fo siilijxxf^afe 
file nortlierri jxarfs of -F5rifain.” Tlxe xnon iiinc»nt s 
w-ixiclx xve eall proliisf ox'ie , Ixxif wliicli in fliose <_laes 
'Were <?tblleci T'lmiclioal, ‘ flio C^Jairix, fixe JVlonnf of 

llUarflx, K'oixr C3ra>^ Sfoixes eoveroci xviflx IMoss 1 

anx q| ixof ixxg Ills own words Ixe aff ril>iif<^s fo flio 

finxe of Ossian, axxd Ossiaxi and liis lieroes lie sixjx- 
y>oses fo Ixave lived in fixe reij^n of Ciai'aoalla. If 
is c^ixife eonsisfeixf wiflx sixolx a lexers jieefive fliaf, 
affex* a giff of fw'enfy ]j>onnds iix easlx, fixe first 
recorded doxxafion fo flie IVTixsenm slioiild liave Ixeen 
'“a qixaxxfif^ of il,oxxxaxx ax'xixs , consist, in^ of fw'eaxf 3 ?"- 
fhree jiieees of flie lieads of Ixasfa and jacxilxini, 
f w'onfy jxieees of fixe Ixlades, and nine of fixe Ixandles 
of fixe ^ladiixs and jiix^io ; a riixg, flireo irielies in 
diamefer, fasfened fo fixe end of a sfajxle ; and a 
mass of differexxf jiieoes of fliese arxns, mn fogeflier 
l>;y" fire, all of brass.” If is nof easjy- fo realise fliaf 
file olijecfs mas< 3 [nex*adixx^ in flxis elassieal ^arl> are 
fixe eonfexxfs of fixe well-lcnow'ix IBx’oxxs&e ^ge Ixoard 
w-Hielx wfibs dredged from fixe max’l af fixe Ixoftoxxx 
of Hixddingsf on I-<oelx. lironsse .A.go w-^xajxoxis, 

indeed, are sjy'sfemafically lalx^lled ‘ Konxan ' in 
fixe official record. Nor was if oxxl^-^ fo weapons 
flxaf fixe ojiiflief was ai>iilie!d. Tlie relics of a 

3B-ronzie A.ge informenf fignre as axx anfienf sacri- 

ficing axe of I^omaxx brass . . . anfienf Hoxn an 
cinereal xxrns . . . aixd jxieces of bnx-nt Homan 
boixes.** Tbaf is f^rjiical. Tlie mexx of fbe fSfone 

A.ge fare even worse. Oxxo or fw^o jxorforafed axcc*- 
Ixoads of sf one do ajxixear irx fbe eafalogne, bixf fbe^.-^ 
sfand elieelc by jowl xvifb Z'Ur^tJt^ 'rL€i,tu,irciB^ libe *' a 
clxiebexx jx^^sserved in sjxirifs, having f wo beads eon- 


-X* to S«otlon JX ( An.tX>ror>olosv> of XIjio 

nnt>Ierl» ^asocIfiLfioii^ Uelivorotl itb (XIabsow oo Sei>t.. XO. * ^ 
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joiixod laterally af fbo back: of fbe slsxxH.” Tbey 
are eiifered, foo, xirxder fbe old-fasbioxxed xxaxxxe of 
“ jxurgafory banxxxxc^r, axx eebo of fbe jxoixxxlar belief 
fbaf fbo j>ixr|.xoso of ixlaeixxg snob objects in graves 
w^as fo ecjxxii> flie s|xirif of fixe dead witb an instx“ix- 
nxeixf wbicli sboxxlcl lie sxifficioxifly beavy fo exxsixre 
a jxrojxipf resx>oiise fo bis Icxxocbixxg af fbe gate of 
fbe after- w- or Id . Yef. dos^nfo fbo cxnainfxxess of 
fb€^se first begi nxxiixgs , fbe insfifnfioxi fliixs cx-adled 
bas develofxod, w-ifliiix a eenfixry and a lialf, ixxfo 
one of fbe fixiesf arebacological oollce^of ioxxs in liiixroTxe, 
Tlie ICarl of Hticbaxx and bis friexxds bad bxiiidTed 
better fbaix fbey kxxew, 

Tbe story of onr Nafioixal BMxxsexixn of Anf icj| nif ios 
is a ixaraliie. If refleefs flic jxroeoss Ixy wbieb, ixi 
ov^ery Hiiropoan country, fbe dileffanfex w^as fratxs- 
forxned ixxfo flie scliolar, fbe aixf ixxfo fbe 

arcbieologist.. Tbere are xio gexxcxral features w'bieli 
can be said to be jieetxliar fo tSeoflaixd. JFf^o/^or/s 

c<r.i€^Hci^ liowever, ixxention niiisf lie xxxacle of 
one eoxxsx>icnoxis figure. In ref rosixc^ef , I>r, dose|xli 
.A.ixdorson fox?v’'ex's bi^ad aixd sboxilders abov'c flic’^ 
whole of bis c^oixf exnjiox'aries . Hex was ixx c?barg«* of 

fbe N^afioxxal JVlnsenxxx for tlie loxxg x**^^^*'**^ forty- 

fbx’exe ye-ars. and fixe ^fxrtxsenf eollexef ioxis are, in 
large nieasnre, fixe frnif of liis cxxxei*gy aixtl «lis- 
erimixxafing zeal. lint lie' did raneli more' fbaii 
nxex-ely sfimnlafe fbeir gro'wflx. He used fbein a.--» 
rnat/erial for that ixx val iia bic* c*oxnx><*nd i nxn of £St*ot- 
fisb arclxxeology w'biedi lie e»£nl>odie*d in bis sxieeessivc' 
series of Hliiinl I..eef nre^s, fbc% first of wbiclx was 
delix'e3re<l so loxxg ago as 18T11. Tbe inferve^ning 
X>erxod lias added mnelx fo oxir know'le'dgex, so fliexl , 
in fbe light of fb** fresli information xxow' avail 
able, fbe details re-ejiiire to Ixc** oorreefen-d Ixex'c and 
fbere. 3^Iore'i fx^eej neixf ly fbc=‘y mere-Iy recxnirx’j to be 

Tlie of {Scotland bas irxneb in c^onxnioii 

W'iflx fixe jxi'o - bisfoi*>' of other areas ; bnf f la* 
eoxinfx’y also eoxxfaixis gronjxs of xnoxxxxxnenfs axifl 
eslasses of arch ecological objects fo 'wlxicjli no x***'*'*^^l^** 
can be addneed froxn any of hex’- x^airf- of fbe w'oi*l<l. 
fScof land , ixx a w^ord , bas an arobaxology of ifs ow*n . 

Tbe {Scoff isb broebs, for e:xamx>le ^fixose sf range ' 

fow'ci's of dry -Imilf stone wrifb ebaxnbeT« ixx the* 
fbicbxxess of fixe wall axxd xio ox:>exxiixg towards flic 

onfside save a very xxarrow'^ doorvray ax-cx 

fo fbo area. ^Scareely less ebaraoferisfio is one of 
fbe varieties of {rSeoffisb earth -boost* . 

{Similarly fbe so-called ‘ Hiefisb * syxxxbols on fbe 
seolx>fnred sfoixes sfaxxd cxnif<* alone, as do flit' 
beav'^y silver chains oxx w'bicb fbey occasionally 
axxx>car, and fbe massive brorxase axrmlofs and carv'ctJ 
sfoxxe balls of a somew-^bat exarlier age. 

JFIxxally, as regards fbe axrobfieological material 
generally, Scoflaund enjoys irx one imyxorfanf resx>ecf 
a disfiixcf advantage over her sonfbern neigblxonx-. 
Her medieval monxxmenfs may always have been 
relatively few- and ixxconsx>i<5tJLO’Uis. -Oojrfainly bttx- 
oasfles and her abbeys cxjxd her oafbedrato have too 
often suffered grievously from fbaf were 
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l>e*r»t> oxx ixi.aJ.ioio\x» etx3.dl wilful clost:>ruiC!t>ioi:i.. 13ui:> Ijtor 
j>roHi»t>oirio i?oriafibijn.s a^ire ©xtzr£M>r'ciinaLril3r mumeir-ous 
Aud, i^uinoiAS &,& oo!n.cl.it>ioj :2 of aaaa.ny' of -fcJbowiL ia, 

a-ro uloI; aeldowi aufficien.-bly woll 1>o 

offer &. rioli Held for aoient/ifio inve«-fci^»t>ion. 

The Hrat> t-lning i:i.eedf ul ia &> proper aurvey of t>lie 
jg:rouud. 'X^Ha.tr ia l>eirL^ earefuTlx* alowly, ea.ri*ied 
out- l>y tlie ^uoieut- 3Mtojiumej:it.a Oomriaiaaiou, W'Jhiicli 
liaa already dealt- with several of the distriota that 
ax-o of most interest to the atudexat froxxx the pre- 
historio poiixt of view. 'J''he reports on. fc5utherland, 
C^aithness, t ^Jalloway-, Slcyc^, axid the Outex* Isles have 
all heon puhlished. Orhney «i.nci Shetland are 
under exaxninatioxx now. .A^rg^yll and 13ute, Aher- 
<l«*en axxd fsLincardine, X^oehles and Xtoxhur^h wdll 
follow in due oonrse. "When tlieso hav^e l>e€‘n oom- 
ph.* tod, a lon^ step forw'ard will have he^^eri talcon. 
Xiiit sometliing more tliax) a 7 >roper sxirvey is re- 
cj[uire<l ; it should he aoootnpanied l>y systematic; 
anrl well -di related exc^av'at ion . 

It lias heexa ealeulated tliat in Ahertleexi axid 
>s^inc*ardiix<* alone there are some liiCMl stoxxe cirolt^s. 

of course, ax-e of tlie Kronze* u^f3ce. Kqually 
w'lirtliy of note is tlie ahunxlanee of I'C’iiuains helonj^- 
jjio to the T-Carly Xx*on Hfhus the inventories 

of tlie itoyal C Vunmissioxx actually iH'g:ister as xnany^ 
as i>7 lirochs in iSutherland aud no h*wer thaxx J -to 
in ^ '^ai thxxess . If the pottery anil chaixihered cairxxs 
of thi-i JN’cioi itliie JV'X'iod ai’e less spcctaeular, they 
ii.rt* sc!a.rcc*ly less remarlcalile. T xx a wox-d, it is not 
open t<.> doulit that, in the days l>efore histoiy 
he^JCa-n, tin* ixorth of JSeollxxjtKl axid tlie W<*stem and 
j>for*t.h<*x’ji Lslaxxds f*arried sv i>o}>ulation that was 
r<*ljxtively v'ory xiuiuerous. Tlie oonti'ast w-fth the 
sc*f*xa«* of des<ilatioxx wlii<;h tliey now present is often 
v<*ry strilciiii^. 

''fin?; solitude of to-ilay is easy eixough to uxider- 
stami. J t is the dt*iisity of po£>ulation in pre- 
li i.'it.or'ic; tiixios tliat eaJls for oc |ilaiiation . I heliev^e 
t hat the l<<*y will lie px*ovd<led hy f^eo^raphy. That 
xiit'ans <listril>u tion-maps, As yet oui* supply of 
these is far fi'oxxx adec^uatc, Jmpei'fect as it is, 
liowcvc-:r, it rxxay prove* sujffic^ient fox* our present 
purjxisc, more’! csjiecrially wre can fortify otxrselves 
hy aix appx?al to the sistci'-science of history, 

TvTowadays the vtxst majority of those xvh'o invade 
the lii^hlaixds axxd Jslaxxds approach thoxn-^hy W'ay 
of southerxx axxd central Hcotland. in prehistoric 
times that aveixue xvas harre^d. The Claledoxxian 
i'^'orest, which spread far southw'ards into 'what we 
r(*^ai'cl as the h^owlaiids, must have heen an im- 
X>c*xietral>le obstacles . The early immigrants arrived 
l>y sea and reached tlie xnainland via the Westerix 
Islands. This ixxxplies that they came fronx Ireland, 
and that it is in ireland that the roots of Scottish 
prehistoric ci vilisatioxx xmxst he studied. At the 
iioment, however, vre are conoerncMl not with 
it/udyiiig the roots, hxxt xxxex’ely wdth establishing a 
•-oiiiioxcioxx hetweexx them axx<i tlie full-grown plaxxt. 
n ot-hox* words, all that is xiec«:^sary is to satisfy 
lursel ves_ as to the set of the currexxt of xxxigratioxx. 
t is sigixifioant that so late as the dawn of the his> 
oT-ic peiiod it was Howing strongly tow ajrds the xxoxrth 
lid east. The Hoots themselves were, of course, 
icoxrxers from Jlreland and, if we can trust Oeax- 
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tinehtal analogies x*egarding the movement of 
"we may assume that the foundatxoxx of 
the hmgdom of i>alriada xvas prc^ceded hy a pro- 
longed process of gradual infiltration . i have more 
t>han a suspxcxoxx that the troubles w'bich the 
itomans experienced , axxd iix pai*tic\ilar the x*estless- 
ness which compelled them to abandoxi the B'orth 
axxd Olydo wall, w'ere in no small xrxeasure dxxe to 
the encouragemexxt which the? turl>ulont natives 
received froxu the x^assage of a stead v stream of 
reiixforcements acx-oss the narrow's of Htranx*acr^ 

The case for xnigratioix fz'onx irelaxxd in prehistoric 
times rests upon a basis more stable than analogy. 
T’urther excavation and an ampler supply of dis- 
tribxitioxx-xnaps are ixeeded to mahe it complete, 
particularly for the J^eolithic i?erio<i. The evideixce 
hoxvcver, is already considerable enough to furnisli 
what may jierhaps be accepted as oonvincixxg proof. 
Home years ago JVTx-. A. O. Ourle, ixx his itbind 
Lectures, <lirected attention to the testiixiony sup- 
plied by oup-and-ring xuarhings . Huch marhixxgs 

are rx*<!ordcd as ot^currixxg in tw'cxxt^’' counties 'W’^ig- 

iCirkcud bright, Itoxburgh. i^erwiclc, Ayr, JBute, 
A^Syb- J>uxnbarton, Lanark, Mid and 'West Lothian, 
i^ee l> 1 os , h'if e , . C^lae kix i an ix an , l^ort h , J^orf ar , i'S-oss , 
Aberdeeii, HxxtlxerJfxnf 1, and Oaitlxness. The jR.ov'al 
1 ^^is^^^ioxx s surv'ey of JNorth IL^ist axid liexxbecsula 
enal>h^s us to add iiix'c*x*ness to tlie list. 13lut, fox* 
the j[>x*<>pex* iiitcrprc*tatioxx of the* x'ceord. Mi*. Ourle 
w'ont on to say, w'o xnust liavc regax*d to the xxumber 
<^>f exaxix£>h*s tliat- liavc* l>eeix xiotc*d in each of the 
x'ai'ious countries. The pox'erty of the three shires 
that iixaroh witli Jiinglaxid — " Leiwviek a single 

example, Koxburglx two, l>uinfi*ies noixe at all 

precludes the idea tliat tlie folk x*esi>oiisibl€^ for 
these my'sterioxis sculpturi ixgs entered Heotlaxid by 
crossing tlie liorder. On thc^ other liand, tlie area 
in which the markings are found in greatest xxunvbex* 
axxd with the greatest variation of device and com- 
plexity' of design, is exactly the region that lies 

ov'er agaixxst Ireland the coastal districts of w'cst 

^ud south-west Hcotlaiid, They aliound in Wig- 
axid IKlxrkoud bright, axxd are still more common 
in Argyll. As they are also frec^uont in Xrelaxxd, 
the inference seems plain. 

Oup-and-ring nxarkings, in Scotland at least, 
must be associated with the fihase of culture that 
w as distinguished by- the use of broxxacc. To dis- 
w'hat happened during the phase that suc- 
ceeded it, w-e may turn to the bx’oohs. At the 
outset it has to he admitted that the broch W'as 
inxported from Ireland. There are xxo brochs 
in Ireland. The broch is a purely Hcottish creation, 
evolved on Hcottish soil. fSTex-ertheless, it is 
scarcely possible to doubt that it w-as fxxxm the 
shores of Ireland that the ancestors of the hroch- 
builders originally came. They cex-tainly did not 
make their "way into Hcotland across the border, 
any more than did the men who carved upon.;, .the 
rooks those mysterioxxs cups and xings. Ther^rare 
no brooha at all in X>umfries or in Koxburgh. It 
is true that JB^rvs^ick, Helkirk. ^ 
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Tlxo -bHyeo s-pojrfii.clio o:9c:a»i3af»los I ^4katvo 
nebmod. soomod -fco slaow^ tilne^ o1:iCb3r&ol>ozri£»t>io 
of t>bis ±,yj^& of s-ferxictuLro sblrofi^dy fxjtlly dovoloj>od. 
TJbo l.>i*oc5li. did xxoti f oll-garown. from. t>li.o brcbin. 

of some? «»rcii.it>ocfcxi.i‘a.l ^omius of fitio 5 >roixist>oric 
y^oriod ; it- -was 'fclxo ouLi>oon:i.e of su slovs?- proooa® of 
ov-olotiioix, Tiio soixt/hiom. l>roolis ocbo. oxxly litsbvo 
ixooTX by io.'fcruLdc’^rs from, -felxo ixorflx. 

"Wo m.€i»y go f ixirfclxoi'. Sovoxx-fce^oxx or oigfifooxx yoa>ra 
a»go, in. s\xrvoyin.g Slx-feborla-rLd cxirxd O^xiflmoss for "blxo 
I^oysbl Ooro-miasioxx , 3Mr. Oxxrlo ixot/od oorfixlxx j>oixxt.s 
..Avlxiofx soomod -fco liixrx IpO ixxdic;«tt>o &, gra-doa,! im- 
TprovomoriLt/ ixx tihcf* i>yjxe> fits oxxo xxxovod ixxlxxxid frorxx 

tibo W'ost^rrx coexstj,' £xxxd bo sa-xv ixx -t-bia ^rigbfly, aa 

J -bbixxk: a cslixo fio -fcbo drif -fc of t-bo x^ojxxila-fcioxx . JElis 

dodxxcfcioxi baa roooivrod roxrxarlcablo ooixflrxxia'fcioix 
from, t>bo Ooxrxrxiisaioix^a roooix-Lly juxbliabod sxxrvoy 
of Sbyo axxd t>be Oxx'fcor Islos, as aa froxxx -fcbo 

lat>o l^x'. bJrsbiixo IBto voridgo’s ixxvost-igat^ioxxs ixx Tiroc*. 
Ixx -fcbo iixsxilar rogioix xvo bixd brocbs ixx rosxsojxablo 

abxxxxdaxxoo 44 aro rooordod fbt^ro l>y t-bo J[-{.oyal 

Ooixxxxx issioxx bxif. xvo also fixxd xxxxxxxoroxis sjxooxxxxoxxs 

of Avbat; oaxi boat Ixo doscrilxod as t/Iio brocb ixx i:bo 
xxxakixxg. Tbe so-oallod ‘ sonxi-broobs ’ of Tiroo, fbo 
* gallox-iod doxxs ’ of fbo Hobridos arid JSkyo, all aliko 
aj>jpoar to rojxrost^xif ox: j.>oririiorxi:,s iix fbo arobif oofxxral 
form x\'biob xx'as doafixiotl fo bavo it>s fixllost. o.x.j>ros-> 
sioxx oxx tvlio mainland. Asi fbo broob-bnildox*s 
xnovod fart-box* nortb and t-lxon fa.rfbor oast, flioy 
c;aT*ri€-'d xvitli tborn tbo fx’ixits of tboir x*ii>ox*ing 
oxci>ox'ionco , 

Tbo faot-s of oarly ^^oottisb bist-orv' and fbo 
iixfort^noos as t-o "tlio Jironaso ^go and flio Karly 
Iroxx Ago aro t>btxs iix coixiixlt^l-o aooord . jClioy boar 

out- t-bo vioxv in it-solf ct jyric^rz j>robai>lo tb at- for 

ixrxooiint-od gonorat-ions t-bo t-rond of migration was 


from t^lxo dxrootiorx of Xrolaxxd t^roxxgb t>bo xalaxxds of 
t>bo wrost> ooast- to t>bo xxoxrfcb of 3oo'tlarLd. 'Wo may 
roasoxxably assumo t^baf axx oxcbaxxs'ti^ro oxcamxxxa- 
•fcioxx of tiixo obamborod oairrxs, ixx ooxxt>ixxxxaxxoo of 
t>bo "work oairriod oxxt wdt-b snob marked snoooss by 
Ibrof* 3ryco, w’-oxild givo a sixxxilar rosxxlt^ for tbo 
[bToobflxio I^oriod. 

Onoo t>bo sot- of t-bo onrroxxt- bas booxx dotvormixxod , 
it- is not> difiioxxlt; t>o xxndorstaixd wby regions, -wboro 
t-bo sboojj axxd t>bo door noAv- "waxxdor at- 'will, sboxxld 
Ixavo booxx t-biokly j>o]pxxlatod in jxrob ist>orio t-imos. 
Alt>bongli "tbo oaixsos 1:>bat> jxromjxtiod tbo movonxont>» 
of jxoox>l«« ixx tiboso fax*- off days aro ol*scnro, ono of 
tbo mosti ^>ot.ont- w^as oortifxinly tibo doxxxaxxd t-bat^ 
xvoxild l>o oroat-od fox* fx*osb moaixs of sxxbsist-onoo 
xvbon t-bc* mont-bs t-o bo fod wx'x'o rn u Iti jxliod . At. 
iixtic^'rv^als a sxxriplxxs of bxxxnaxxity w*«xxxld bo s-pillod 
fx*om Irolaixtl . In froxxt> t-bc^ro st-rotobod l>\iti onx> 
ojxon road, axxd tbat. w^as a rx/Z cZe For, fo 

t-bosc*! wrbo follo'wod t-bis roxito, nortborix JSc*r>tlati<l 
was lit-orall 3 ^ tbc’* c’^xxcl of l-bx? W'orld. 

f^oxxg af t-orw^ards, xindor t-bo jxrossuro of a sixxiila-r 
nrgo, a sixnilax* stroani dosoondod from iScsandixxavia. 
B«t> t-lio lat-or immigrants oaxno ixx stont- sbix>*=i» axal 
ooixld at nood dofioirt- tboir ooxxrso, as tboy did, tt> 
tbo iFaroos, to Tot*laix<1 , ovc^xi to ( ^roonland. W^it ii 
tbo oarlior w'andort^rs it x\*as ciiflV^ront. Wboxx tlioy 
bad roaobc’^tl L'J'nst, tlioy vx'oiild st*an tbt' borixon in 
vaixx for any sigix of land to toxxx^xt tboir fx*ail <*,r4Tift 
fixrtbor. Tbo oooan -was an x nsiirxnonnl al>b* l><xri*i<'T- . 
Tbo flow* fx-onx tlix* sontb would l>o ixrongbt to t\ 
stancistill oxi its sliori’s, and tlio nioro nearly tbut 
bmit w*as ajx'|>roaobc*-<i , tb<^ groator w*onld tbo 
gostion of ^>oi>nlation tx-nci to txoooino. ^J'^bis. I 
tbink, is tbo i*oal Koox*ot of tbo abtxndanoo of - 

lancl'.s jxroliistorio roixxains- 


Active bJitrog-en. 

15y O- Mijsrsixifli-'wooxx. 


X !isr lOOO, K. 1^. l,iOwis obsctrvod tbat xxitrogon ox>nld 
bo stixnxxlatod t>y an oloc^trio disobargo to omit 
a bright yollow^ glow’*, w'lxiob oontinnod fox* soxxxo 
timo aftox* tbo disobargo bad coasod ; bo rn ado a 
nxxxxxbor of s^xocti-osooixio obsorxrations oxx tbci glow'- 
ing nitrogen. Tbo j^xrosont IL-ord J^ayloigb bi- 
vostigatod tbx^ ixbonomonon in a xxioro gonoral and 
systematio maxxntsr, discovorod tbat tbo glow^ing gas 
bad romarkablo oboxxxical jxrojxortios, and naixxod it 
‘ active nitrogen.’ 

Oortain imjxortant conditions must bo observed 
for its jxrodxxction . Tlio jxrossxxro of xixtrogoxx 
sboxxld bo a few milbxnotros of mercury : at bigbor 
p>rossxxx*os collisions w'itb ordinai*y nitrogen molo- 
oxxles aj>j>aroxxtly destroy tbo glow*ing substance. 
Tbo best jxrocoduro is to draw* a stream of rarefied 
xiitrogexx tbroxagb tbe discharge tube by xxioaxxs of a 
'|xxxmj>. Tbe laorsistencc and gra<lxxal decay of tbe 
in tbo gas which bas loft tlio region of tbe 
discsbargc caxx then bo easily observed. When tbo 
discharge is from an ixx<i notion coil, it should be a 
* coxxdonsocl ’ disolxargo, tbe xxse of tbo oondonsor 
giving a sudclon ixxtexiso current. Tbe ixn;portanoe 
this Cioxidition can bx^ seen from tbe fact that if 
axx xxixcondenseci vliscbax'go is jpassed through tbe 
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gas rendered lurxxinoxis by i>assage through a cf>ji- 
densed discharge, tbe glow is actuallj?- destro>'<Mi 
UTinally, tlxe y>resexxco of a sxnall yxroyxortion of soiia* 
otb€*.r gas in tbo xxxtrogoxi is nooossary for tiix' 
jxrod notion of tbe luxninescenoe. 

At first it w*as thought tbat a little oxygoxx rxiii.*-!! 
bo jxrosont, but xnotbano, hydrogen suljxbiflc, 
otbyloxxo, and varioxis other substances aro o<yiaally 
efficacious. It soexxis to be geixorally agreed tbat- s 
trace of some * oloctronegative * gas, tbxxt is, a ga« 
WThicb readily takes xxy> c^lectrons to givx^ negative 
ioxis, is tbo essential tbixxg. A few* jparts 
tboxisaxid of tbo foreign gexs ;prodvxoe tbe most 
ixx tense glow : larger amounts destroy it. Ixx tlie 
ipresonco of more than about 2 y>er cent oacygeix, tla* 
nitrogen does xxot glo’w at all. Xtayleigb tboiigl^t 
tbat pure nitrogoxx still coixld be xnade to emit a 
faint glow*, but Uonbooffer and ICamiixsky have 
sbo'wn tbat it emits none at all. 

Tbe glowing nitrogen was sbowxx by Ii*aylci^b 
have gx*eat chemical reactivity, and also to exceitt? 
many substances to luminesoenoe. It reacts w itb 
acetylene to give hydrogen o^yanido, .and w*itli 
mercury to give a nitride. liaiated ioclm<" 

vapour, it prodxioes a brilliant bJne |jgli.t^ JBCydrogt^i^ 
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«tzi.ct t>be incsjrfc ^a.8os xxxoroly* ciijluto t^he glow, 1 >m 1> 
oatygoia. osct^ingialshois ili a.lt>ogoU:&eir. Tlio x'^oetot^iois. 
wit/H xxitirio oxido is ixixi^ojrfceLXx-t t t,f\& getse» irkt>ex'£to't> 
wit>faL tj3oL& j>3roci\xo'l>ioix of cb grooixieili. fiaxMio, Ux© ©xroln.- 
•tioo of l>©8tt>, 4^xi.(l. till.© forMsa-tiioxx of xxitirogoix j>©TOxic3.© 
xbixdL ixitxrogoix. H.fibyl©igH 3.xx<l., lctt;©x*, Willoy a,xx<3 
Itidl©a.l Ixa-'V'© ixsodl 1^11 ia x‘©a,ctiioi:x *bs £t xixoa/Xis of 
©at>io\ett>irig tilx© ooiiooixf ra-tioxi. of tvli© «bOt>iv© Ixociy ixx 
a. g£bi3 ©tir-oa-m, 

trii© oai>ixx“© of aofiv© xxit.jrog©ix axid -fcli© xoocliaxiiaxri 
of ifs f omxafiioxx ancl docay liav© fkoorx flxo sxi.l>j©ot>a 
of mxxoti r©s©ax*clx and ax>€scxxlaf ion . TJh© j>rol>l©Tn is 
not. >'©t> comi^lotoly .®olv©<i, l>ixt> ±>11© rang© of possi- 
liilifioK lias l>©©n vor^r xnncli naxTovvod down. 

In t-li© fLrst* j>lao©, alflxougli t>li© -prodnofion of Hi© 
glow' is d©t-ox*niin©d liy Hi© pr©s©n©© of ot>li©r gas©s. 
Hi© aofiial ©mission procoss is on©, appaz'onHy, in 
wliioH nit>rog©n alon© is ooncornocl , for t>li© spoofcrnm 
is idoxiHcal w'liotilior Hi© ixnpiirit.^- is oxygon, 
nioHian©, or li^rdrogon snlplii<i©- JVloroovor^ Hi© 
xnoslr- impor±>ant> group of liands. Hi© ” «*.- group,’ 
wliioli ar© Hi roe oonspioiions liands in Hi© r©<l, 
yolloiv, and green, ar© simply part of tli© w'oll -liiiown 
*“ first positive ’ fiands in Hi© ordinax-y nitrogen 
sjioetriim. intensity reiatioiislilps are, Viow- 

over, cpiit© diHerexit, a few of tlie liands lieing 
sp€;t5ially j^iromineiit in tlio glow' and Hi© x*©st entirely 
alisent.) ’J’li© *“ /3 and * y ’-groups of Jb'ow'ler and 
llayleigii liav'c* 1 > 3 ' many lieeii attril»ti.to<l to nitrio 
oxiVie, Imt tliese are not so <^liaraetoristio, and ai*© 
i>f loss imjiortanee. 

Til o glow is not assoeiatod witli any ionie form 
of nitrogen c it is unaffected l>y Hi©" removal of 
ions from tli© gas wliieli Has iiass©d tliroixgli tli© 
discliarge. JVIoroover, Hie sjiectx'oseopio ©v-idence 
goes to sliow' tliat Hie first positive Hands of 
nitrogen are emitted Hy Hie nentral inoleeul© 
itself. 

in order to i>o clear aHont Hie value of Hi© 
sjioctrosoopic evidence, we must consider for a 
rnomejit tne nature of Hand spectx*a. In a given 
sfx^ctmni tlier© may He several systems of Hands in 
regions quite far removed from one anotlier ; ©aoH 
system Has a miniHer of more or Jess evenly spaced 
Hands, tHe frequency differences Hetweexi tH© centre 
of one Hand and tH© next Heing mncH smaller tHan 
tHose Ho tween corresponding Hands of different 
systems. T'inally, eacH Hand is ooxnposed of a 
nnmHei' of lines wHicH eroivd togetHer at on© side 
or til© otHer, producing a fiiit>©d appearance, tH© 
frequency differenc'ses Her© Heing on a still smaller 
scale, JC>row, according to Hie !Bolir principle of 
energy levels, tHe fx'eqnenoy of the ligHt emitted 
Hy an atom or moleoixle is equal to the difference 
Hetween the energies of the initial statue €tnd the 
final state, divided Hy Tlanch’s eonstant /«., The 
energy of an atom, for this purpose, is determined 
l>y Hie quantum sta±5e of its electrons ; changes in 
til is correspond to the different lines in the 
speotrixm of the atom. The same applies to a 
niolecnle, Hnt for each eleotronio energy level there 
are various degxiees of vxHrational energy possiHle ; 
n^noe each line is mtsIHipHed into a systexn of lines, 
ror each eXeetrohic and vIHratipnal st^te various 
amoxants of rotatioxiaX energy may he possessed Hy 
No. 
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the tSaoleciile ; hence the system- of lines Hecomes a 
system, of Hands. 

^ The qixantitafiive diffoi'onces Hetw'een the different 
hinds of energy fit m exactly with wrhat is required 
to account for the relative frequency differences of 
system. Hand and component lines, so that there 
can he very little donbt that the nature of the 
speotriim proves the gl owning of active nitrogen to 
He due to a molecule. It may also He mentioned 
that a line spectx-um due to the nitrogen atom is 
known, hut is not show-n Hy active nitrogen ; that 
Wien, Hy his canal-ray method, show^ed^tHe emitting 
system of the nitrogen first jiositive liands to He . ' 
uncharged, and tliat HayleigH was unaHlo to 
condense out anything which xnight indicate the 
€53cistenoe of a Hod^' such as JNTa- It seems fairly 
certain, therefore, that Hie characteristic lumin- 
escence is emitted Hy simple diatomio nitrogen in 
some unusual state. 

'J’he spc^ctroscopic investigation carries us still a 
little further. I’rom Hie frequency of the lines and 
fx*om the Kohr principle, cornliined 'with measure- 
of tlie energy of the elec;trons necessairy to 
®lHnu late Hie omission of Ararious hands in the 
sjiectrum , an idea can He obtained of the actual 
exK'rgy levels from wrhich any given line or Hand is 
emitted. In this w^ay Hirge, Hjioner, and others 
arrive at Hio conclusion that the strongest Hands in 
Hie afterglow^ correspond to transitions from a state 
"wliere the nitrogen molecule possesses O'S volts of 
ele<.;t roxxic energy,^ wiHi ixHout 11 quaxxta of vibra- 
tional energy, w'hich arc equivalent to 2-1 volts - 
After these particular Hazxds are emitted, the 
molecule still ajipears to have about S*0 volts. 
Hefore omission it possesses 11-4: vol±>s, or about 
zJCKl,00±> calories, wliich must He approaching the 
heat of dissociation of nitrogeix. £^aHa and Sur 
conclude that the energy corresponding to the 
maxirnunx frequency of the lines emitted w-hen 
active Jxitrog€!tn reacts witli xnetals is .S*^2 — S-i> 
volts ; lixxt this is inconclusive, since chexxiical 


reactions are involved here, and it is well know'n 
that chexnioal energy xnav appear as light (chemi- 
luminescence). ^ €S 

"Willey and JEtideal made a direct xneasurement of 
the h€»at li Her at>ed 'when activ^e nitrogen xreacts -with 
uitric^ oxide, and found that 42f,fiOO calories were 
oontjriHxi±>ed Hy the nitrogexx for each molecule of 
nitric oxide which roacted . They assumed that 
each molecule of xxitrogon accounted for one 
mol€!»cule of nitrio oxide. This gave -42,fiOO calories 
<2 volts approxixnately) as the exxergy of the active 
xxitrogen, ixx ooxifiLict wttlx the speotrosoopio evidence. 
The doubtful paxrt of this procedure is simply Hxe 
assixxnption of equixnolecular equivalence : Rayleigh, 
for example, had assumed the reaction SfSTO -+- 
^NOa -f- 'which -woxxld involve four molequles of 

nitxric oxide to one of nitrogen. Rut this qpeistion 
may X>e left, since the conflict is resolved in -aaalpfcther 
way. It has of±>en been pointed out that e&feive 
nitrogen xnay He complex, and contain dUffeirent 
products in differexxt states of exci±;aHon. "Willev 


A eiiexarr of 1 volx xnoAn# Aia onctrssr cKitis^l to Use Ictuotfo ooenev 

Ml electron wonld ncQulre In fnlUtus aacicr «, 
of one volt. 1 volt oorrespoxuts to al>out SS.flOO e«(lorie« oer 
moleoule.. 
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1:1 £ 1,6 resooxi-fcly oon firmed tviie fa^o-fc *6jK€i.f> t/lie ^lo^w etrid 

t/lxe ol:i.ei:iriio€i-l «Lct:.ivit;3r etre inde^eirxderLi^ : glo^w 

xxia^r l3e dosfcro^^ed, l>y IR>a,y leigl* ^ xn.et>lxod of petssln.^ 
t>lxe ^a.is -fclxi-ougjix a "wea-k: ®xxt>s^cjixen.‘fc disoliL£ur|^e, 
wiflaoxiti dosteoyirxg olitoxxxioal ao-fcivitiy. JETorico 

it> is cleauir f liaf> -£1x0 a,vorago orxorgy of ndL'fcroge'ri w^Hioli 
is olioxxxica/ll^r acfiv^e xoa/y l>o mnolx sxrvallor t-Haix 
t.lxat of t>lrxe li|^H.t:-oi3Q.if-t,irij5 xxiolooxxlos. lodec-d, filxe 
l3«xl£i/Xxoe of oviclorxoo sooms fo l>o flics olxomioal 

acfivify of fixe Txifx"o^en is miich smaller fiiari if 
"woiild lie if all fixe moleoixles wliicsli are “ aofivo “ af 
a^ll possessed eixorgy ec^ixi^ralerif fo fHe speefro- 
seopio li-4 volfs. JB^or excaiople, if does xxof excoife 
ixxolecolos of hydrogen in aixy way, nor does if 
sfimnlafe fhe csom hhxaf ion of h^rdrogeix and o^cygen. 
Energy exiohanges fend fo he so speeific fhaf fhoso 
argnxnenfs mnsf nof he pxished foo fax* ; hxif fixe 
evidencse af presenf available* seems fo slxow^ fhaf 
fhe glo'wiixg ixifrogen is oixly a fx-aesfion of fhe fofal 
chemically aefive nifrogexx, and in a oonsiderahly 
more eacoifed sfafe fhan fhe average. 

"W^e noxv conxe fo fhe qi^nesfion of fhe mechanism 
hy xvhich fhese acfivre molecxiles are prodxiced and 
decay. In fhis connexion if xnnsf he rem cm horod 
fhaf mosf of fhe qnanfifafive x^-'ork oix fhe* sixhjecf 
refers fo fhe glo'wing nifrogerx, axxd xxof fo of her 
forxns 'W'hich arc prodxxced sixniilfanooxxsly', or ixx fhe 
coxtrse of fhe decay, xvlxich maxy sf ill possess chemical 
aefivify alfhoixgh fhey are noxi-luminoxis. 

If has heen sxxggesfed fhaf, in the discharge, free 
afoms of nifrogen are prodxxced, in a manner 
analogoxxs fo fhaf ixx wliich Wood’s afonxic hydrogen 
is formed. T7hese have fo give rise fo a molecxxlar 
specfrxim, -which fhey can do in fvt'o -ways, eifher hy 
simple recomhinafion, or hy cornmnnioafion of fhe 
energy of recomhinaf ioxx fo a ixorxnal ixifrogen 
xnolecxxle -w^hich collides -wifh f-wo afoms af fhe 
momenf of fheix* xinioxx. If mxxsf he rememh€*red, 
ho-wever, fhaf fhe analogy hefweeri aefivo nifrogexx 
and aefive hydrogen is a very imperfeef one. There 
is a marked correlafion hef-wcen fhe occxxrrence of 
aefive hydrogen axxd fhe ajipearanee of fhe Ealnxer 
sexries, -wlxich is knoxvn fo he* oixxiffed hy fhe hydrogen 
afonx, -whereas fhe aefive nifrogorx specfrxim, as w'e 
have seen, is definifc^ly nioleenlar. 

We fhxxs have fhree possible* vie-ws : (cr) moloexxlos 
of nifrogen excifed in fhe disoliargo fo a high energy 
level are ‘ mefasf able,’ fhaf is, fhey have a con- 
siderable life and can oonfinxie fo exisf for some 
fime affex* leaving fhe discharge, A?rhen fhey slo-wly 
reverf -wifii emission of lighf ; afomie nifrogen 

emerges fx’om fhe disehax’ge, and fhen reeomliina- 
fion fakes place fo give fhe rnolecxxles which are af 
a high enough e*nergy level fo emif fhe specfrxmx ; 
(c> xxifrogen afoxns exnergo from fhe discharge and 
caxxse exicifafion of normal molecules in a femary 
collision (2IN -f-IN'a). 

Of (ay, all fhaf can he said is fchaf ordinarily an 
^^ccifed moleoxjlo loses ifs energy affer ahoixf 

— seconds, V>iif fhaf " mefasf able ’ sfafes ocoa- 
sio^xally have fo l>e assumed in specfroscopy. "Wifh 
nifrogen if -would l>e an assumption made direcfly 
for fhe purpose of e^crjilaijxirxg fho faefs, axxd wifhouf 
independenf evidence.*. Tlie argumexxfs againsf (a) 
are, however, prixxcix^** ^ ly fhe argxxmenfs for (fr) or (c). 
iSTo. 307^, Vox.. 1221 


The rafe of decay of fhe glow, for a consfaxxf 
fofal pressure, sho-ws fhaf fhe process is a hi- 
molecular one (I^-ayleigh, j^rxgerer, !Bonhoefl^er and 
ICaminsky, Willey), The simplesf, fhough nof fhe 
only possible, infcex'pref afion of fhis is fhaf re- 
coxxihinafion of fxvo nifrogen afoms fakes place. 
This inferpref afion is also c5onsisfenf -wifh fhe facf 
fhaf fho esfims,fod energy of fhe inifial sfafo froxxx 
-w'^hicli fhe* «-ljaxxds are e miffed approaches fhe heaf 
of dissooiaf ioxx of fho nifrogen molecule. If -we now 
assxxnxe* (/x) fo he flie xxxechanisnx, a specfrosoopic 
diHxcxxlfy arises, in fhaf -we should e^epoef a oorfaxn 
axxxoxxrif'^ of corxf ixxuoixs speofrxxxxx froxxx fhe roooxn- 
hinafion of free afoms. This didiculfy possihly may 
xxof he* a sesrioxxs one. Ho-w^ever fhaf may he, 

fhere is soxxxe* flxeorefioal reason for believing fhaf 
free afoms cannof ooxnlxine, xxxxloss fhey suffer a 
collision -vxdfh a fliird molecule* -which can remove 
fho excess energy liherafed in fhe-ir xxnioxx. Ofhe*r- 
-w-ise, accordixxg fo H erasfesld , fhey -woxxld fall aparf 
again ixxxmodiafoly. Thus (c) becomes a xiafural 
hypofhesis fo xxxake, fhe fhird body being a nifroge*n 
xxxolecule -which is e^cci-ted fo Ixxxxxiixescence ixx fhe 
process . 

I^ayleigh foi.md fhaf fhe aefive nifrogexx eieoa>’ed 
more rax>idly af lo-w f oxxxperafures fhan af Ixigii 
-|>exxxporaf ures. If file* decay depends upon a 
fernary collision, fhis is xiafural, since fhe chance* 
of such encouxxfcrs decx'cases w’ifh iricrcarsixxg sxx'fed 
of fhe molecules. 

If fhis h 3 rpofhesis is frues, fho rafe of de*cay shoxxl<i 
he direcfly px'opox^ioxxal fo fhe fo-tal press ui*c* of flic 
ordixxary nifx'ogexx. Opinion on tliis jioiixf is somt*- 
-w'haf divided. If seems fo he clearly shown fliat 
fhe glow- decays xnore rapidly wdit^n fhe pressure <*f 
nifrogen is increased (H.udy, lionhoeffer a-n<l 
JCanxixxsky, Willey), huf I^onhoelf<3r axxd Ivaixiiiisky 
fixxd fhaf if xnore nifrogen is added fo flxo glowing 
gas, if -woak€-*ns insfeacl of hx^ighfcniirg fhe glow ixs 
mighf he exxpeef exl . They consider fhis fo clisprove 
fhe sxxggesfion fhaf fhe decay is aocelorafed. 'I’lic 
facf remains, Ixow-ever, fhaf fhe -weakened gloxv- 
porsisfs for a shorfor fixxxo- ITxxrfher irxvesf igaf ion 
fherefore scerxxs to ho needed. 

If rexxiains no-w fo consider fhe pax^ played hy t ho 
STxxall pr<xpox'fion of foreign eleofronegafive gases in 
fhe production of aefive nifrogen. If must suffic«* 
fo mention fhe possible x*:x.planafioxxs, -wifhoxxf, at 
the momenf, affexnpfing fo decide between fhc*rxx. 
IVo have seen fhaf fhe irxxp ur if ies play no part in 
fhe actual lighf crnissioxi process. Their fuxxefioxx 
xnusf fherejfore ho ixx soxne -way fo catalyse fl^« 
formation of fhe afoms on fhe eaccxfed molecules in 

fhe discharge, Avhich is very unlikely, or fo retard 

fhe sponfaneoxxs reversion of fhe aefive nifrogen, 
-which in fheir ahsexxce xnay he very rapid indeed, 
or fake place hy some process nof attended -with 
luminescence . JSirge, fronx fhe point of view of fhe 
theory fhaf fhe glo-w is exniffed hy mefasfahlo 
nifrogen molecules, suggested fhaf fhese could only 
rexnain in fheir mefasfa-hle sfafe in fhe absence of a 
disturbing field, and fhaf free eleofrcurxs from fhe 
discharge -would therefore cause a rai^d rever- 
sion : a sxnall amount of eHeCfronegafive gas 
would ‘ clean up ’ fhese free eleofrdns, white too 
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xnnaolsL v«rot:tl<i l>ogin tio © 3 s:oirt> at «»fiFe»oti 

itisolf- 

■XKo a*ltie>rafca.i:.i-v'o exj>la.n.a,-fcioix is l>«tsocl uii>oix a^xxaJLo^^r 
wl1>ii autioicnio hyciro^exi, wKiolx ca.n. "bo dcsfiniiiol^r 
j>x*OArs<i t>o rooowatoino o«fc.-fc€tlyi;ioa,ll 3 ?’ -witli. j^oatls 
x‘atj>idli‘t-y on oloatn gletss watlls of oon-fcatiiiing folios : 
imi>xiri“fcios sxxola. ats -wat-fcor etr-o sKowtx t>o i:>oison. t/ho 
wetlls a^ndl st^l:>iliso -feixo aftomie hyciy'oi^orx. Tlxo 


im.jpnx'itvios ooixlcl ixatVo etn ©:x:ato-tiy' sxnallatx* ofiFoo-fc irx 
jxi^o'voix'fciii.g tslxo <ios't.»*Ttio'fcioix of frlao xxi.t>z'o^on 

^ * xxsoloss ’ watll re^atoliiort . In f liis oonno^cioxi it 
is »igimfio€xn.t tixstt Hatyloigti. fonndl tlxc? ciocaty to l>o 
mnoK infinonoe»<l 'hyy tbo watlls of tHo vossol, wliilo 
IBonKoeffor s,n<I ICa.xn ixxsicy sliowocl tlxa,t tlio offoot 
of tixo cliff oront foroign gstsos wa.s i>abirtionlsLirly «b 
fnixotioix of tho x^ratlls. 


TTiict Britislx u^ssociaLtion at Glasgrov«r. 


mooting of tlio JEiritisli Asaooia,t ioix 
-vt-ill liiigoi- in tlio momor^r o.s &. cloliglxtfial 
roxnxion, a^t wliioH., AvitHont tHo axixnonnooraont of 
a.n,v Honsationa .1 tlisoo vox*y , mnoJx utsofnl atnd impox-- 
ta-nt worlc Av^tts atoooxnfxlislxocl . C^ontrod in tlxe midst 
of one* of oxxx* groa^tost indnstT-ia,! and oonimeMTcial 
oommnnitios, it lias aooonxi>lisHod A^alnalxlo ^xirojxa- 
ganda avoi^Ic for sc-ionco, driA^'ing Ixomo into tHo mind 
of tlio oiAlinar>^ c^itiason some- ajijxrooiation of tHo 
fa.Cit til at not moroly fiis matorial ^prosiierity and 
o<»mfox*t, lint also a lax'go ^irofiortioxx of all tliat 
■ron<lors c^iv^ilisod oxistonoo ]possil>lo, is dojiondent 
nj.>on soionoo and its a<I A'anooniont- 

Triio formal x>ro<iOO< lings ooniinonood xjjion tlxe* 
o\'oning <if {Soj|>t. Ai lion J^ir W^illiam I^ragg took 

ovox' tiio jirosit 1 on tial etliaix' ixi siiooossioTX to i^ir 
-Ax'tlmr ICoit-li. I5c»'t-woon sov’^on and oiglit o'olook tlxo 
iSt- ^ixdroAv's Hall l>ogan to till AA^itf* an inxnxonso 
andioTLoo, av^Iio wliilod awa^'" tlio tinxo lis toning to 
an <r>:.oollo.xit organ i*ooital and AA'atc^liixxg tlio |.>lat- 
fonri fill Avitli AVA'll-lcnoAV'n fignros of tlio AA'orlcls of 
soioixc-o and oiti5c<>‘.Tislxi[>. At H.3<> ^irooisol^’’, Sir 
Artli nr ULoitli aj>I>oaro€i, f olio wod l>v tlxo ^irosidont- 
oloot, tlio I^or<i I^rovost, axxd tlio jF^irioijial of tiio 
X.'^niA'c^x’sit-v. Tlic^ jiroooodiivgs o^ioixod Avitlx sliort 
s|>o<*olje?s from tlio tvA'o last-montioixod , Avlio '^'itlx 
Ivindfv AA'ai-mtH an<l faoilo AA’it liado tlxo A-ssooia- 
tion wolctoino to CilasgoiA^. 1 xxonlontall^.’', it may l>o 
m€»ntionod tliat axi outstanding foatnro of tlio 
C da.sgoA^'- ax'rangonionts AA'a-s tlio coi'dial axx<l sinootlily 
AA'ox'lcijxg oo-o\>oi*ation of all c*onoorno<l in malcixxg 
tlio mooting a sncsooss. In liis jirosidontial ad dross, 
so adiniral.>ly conooxA^od to lit a groat oont ro of art 
and ox-aftsmansliiy> and soionoo, JSir William 

Hx'agg liold Ixis Arast andioxxoo tlirongliont AA'itii tlxat 
sm-iooss to A\''Ixicli auditors of his lootxxx'os at tho 
-H.oyal Institntioxx and olsov\^lioro aro aconstomod. 

t>n Thursday, JSojit. O, tho Ararious sootions 
sottlod dc»Avn to AA^orlc, and thoso mo nx hors of tho 
Assooiatioix moro jiartioxxlarly who flit from sootion 
to st*iotion, whithor for tho moraont thoix* fanoy 
loa<ls, aj>j;>x*ooiatod to tho full tho adAraxxtago of 
haA^ing tho Ararioxxs sootions housod, oach in its oAA'n 
ax>>xropriato dojxartmont, AA'ithin tho oxxo riixg fonoo 
of tlio Univorsity. 

Th<^ soctional ;proooodings thomsolA-os hax^o 
jiroATod of groat axxd A’^ariod intorost and havo 
arousod mu^i ap|xr'OoiatiAro oommont. Uoro and 
thoi'c^, glints of tho sunshino of humour haAP'o 
illiiminated tho somhronoss of soioxxtific oxnositioix 
and dohato, as for 03K;aTn;plo tho conxxnorxt that Ay as 
Hc^ard aftor a jfiajpor hy ono of our hrilliaxxt marixxo 
^^<»ologists u]poxx a mothod , Avhioh ho had dovisod for 
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oollootiixg and rooordixxg ujxon a oontinuous hanxl 
of sillc gauaco tho minuto forms of lifo oonstitxxting 
t he* |;»laxife:ton along tho track of his shiji- What 

a wonderful young inaix ! tho comnxontator said, 
jixst fanoy catohitxg in a machirxo like that ! ’* 

As usual, during the wook tho contro of organisa- 
tioxx has hc^on tho Hoception H.-oom in tho Buto 
Hall of tho UniA-orsity , tho normally somoA?rhat 
austoro and crhoesrloss inte’^riox* of A’v'hich. hrightonod 
uj> hy tho prosixloiitial l>annors huxxg roxxnd tho 
gallory, has hooxx fx'om morxiing to xxight a scono 
of choorful activ^ity ami Imstlo. 

Oxx ^^aturclay, ^i^ojit. tho nxonil>ors for tho most 

jiart forsook torv^n for ootxntry many aocsompany- 

ing ono or otfaor of tho nu moro us excursions which 
had hoon arranged lioforohand, others going off Toy 
motor-car on unofficial oxnoditioxxs of their OAvn. 
The good fortuxxe of the Cllasgow meeting did not 
fail it, for the gloom and rain of jireceding days 
cleared aAvay exxtirely axxd a 3r>le*asant soxxth-Avesterly 
hreeaco AV'ith hlue sky and heavy clouds gave to the 
full these light and sliade effects AA'hich shoAV Avestern 
fc:>cc>ttish sceixery to its greatest advantage. On 
Hliiiiday again the saxne coxxditions held, and there 
were many Avho sought their semxoxxs not in 
oathedi'al or oliurch, hut in the stones and rxxxxixing 
lirooks of the High 1 axxd glens. 

A.S Avas to he expected, social activities AA*ere a 
coxxspicxxous feature of tlie OlasgoAA' meetixxg : in 
fac!t, its actiA'ities may he said to have heen in- 
axigxxrated hy a luncheon giA^en on the opening day 

l>y the OlasgoAA' Ohaxnher of Oomxnerce the oldest 

of such olxamhers ^to a nxxmhex- of the chief ofhcials 

of the A-ssociatioxx, AV'hile almost at its close oaixxo 
the axxnual diixner of the Olydo JNTavigation Trxxst, to 
which again were inAdted representative nxemhers 
of tho Association’s organisation. Hoth the xxsxxal 
OA^'enixxg partic-'s v^ere well attexxded. The hrst of 
these, on the ev^exxing of Thxxrsday, Sept. f>, Av^as 
given l>y thc' J--ord Hrovost axxd Oorporation in the 
magxxifioexxt C Hty Ohaxnhers, and the invited gxxests 

had a delightfxxi tixne convex:'sing A%dth theix- 

friexxds, listenixxg to axx admirahle programme of 

xnxxsic, daxxoixxg, or looking on and listexxing - 

during the to many ixnfanxiliar evolxxtioxxs of 

the Scotch reels. The seocxnd paxrty, still larger 
though less croAvded , A%ras heki in the spa<^ons 
galleries of HLelv ingrove, w^here the artistio and 
other tx^easures provided axx endless soxxree of 
interest- 

On Mionday, Sept. lO, a special honorary gradua- 
tion oeremoniai was held, in the presence of a 
soxnewhat restriotcMdl eonxi^^^my owing; to the Bute 
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Mfitll, iix oeronaoni^tls JiLOirmfiblly 

j3la,oo, t>oiix^ in xieo a,s t/hio !Roooj>t>ion I?»ooria, 
^"* 1*^0 siioi^ li^t; of |;x*ahi<fuiai/i'jLdLe warH rosfx'iot-ed "fco if«Jxe» 
j>i*osicioixf a,zxcl jpirosicicsrxt.-olootv of flxo A»aooia,f 
CLixcl foroi^ix ro jn*0)3on.f a,f , axxd ooixsisfoci of Sir 
W'illia.TO- Sr*a.gg,''‘“^Sir Tiiorxvfits Holla^nil, ^^clx'ioix 

l-*oir, roj>rosoxx'tixi^ fiiio AsHooietfion f r*€^Txy«tis€=^ Ytovir 
I'-A.vaxxconaon.'fc dos Soionoea, II>jr. T^, I^. Stvo , 

ro^rosoxxfixig flio Amox-io*xix ji^seiooia.-t-ioi:x for flxt? 

-A.civa,TXOoxxi.<3ixti of Sxsi^ixoo, J^rof. Ii3. Sutofiss, T^x'of, 
JI2csom.a.n., lE^rof. Slxa-ilor HVTixf £i>ixci Jt^rof. JtC, -A.. 

Wostiorm*broljc:._ -Ojy'' ^ X^txrtio n la-rl v' ixrrixii^o- 

moxxti fixes H’rascor I-iOofixr«?i - foiande'cl in Ixoixoixi' of 
Olasgo^^’s gfrcsa/fost. living rc?pro>»oixfa,f ives ixx flic*- 
wrorlci of soliolfxrsliJ |>, Sir .IfiLinc^w O. 'F’ra.zor, aixflxor of 

*“ Tlxo Ooldoix ” liXLci f><.-oix ixiaclti fo ooiixoicle* 

'W''it>li flxo firsf ovoixiix^ <li«t*oi.ir*i=;o, stxxcL JRi’of. Wo^fex*- 
xxxa,rok: ixx Ixis dtxtxl oa,pa,c*i f^V" < i<.*li oxx T<'ri<la- 3 r 

O’V^oixixx^ tx fixwc-jixiaf iixg^ clisooixris*.^ xijxnx *■ “ Tlxo Sfticiv 

of T*oj>xil£xr SjEX^.’^ixxj^f^ x'€^?ria,x'lrCfxl>lo axHlce' for ifs 

fsixlxje^ol. xxxa^lfox', it« fxd ixxirixljJt:? JllTx;acli*^li » axxci 1:1x0 
■tlxroxxtl of Ixxiixxoxir 'W'liic-fi r«xxx fliroxi^li if. 

A^s xx£suai a,t> J:5x*ifiH>j As=i»ooixxt ioix xiie'<^t:iixgj«, fx oc'Xifx'O 
of par fci c*. n lar aof.ivi'tjV'* x^'ats flxo Ooxxfoi'oiiof-? of Tlolo- 
^afos. X^oxdiapss fhx* cliiof ifoTXi of l>xi«iixc‘JHH fliox'o 
ciooidLoci ^a’-o.s flio nxx^vxxixixoxis acl< >x>t i<^>xi of xx x'OMolxxfioxx 
X>roi>owt»ci X>r. < nxai'loH .Tf. CjJiJxtsoxx ixr^iix^ xiX><->i^ flxo 

f^o^v’orxirxxx^nf “■ fo sti rix tilafo tlxo oxniX>l<:>^^riioixt- Ixv 
looal aixt/liox'itios of t-lix' xxlroacly ooxiforrocl 

xiX*<^^ fliom i>3'' i'arliafxxoixt for tlio pro«orv'xxtJoxx of 
wooTiic txTxxoixitjN* in tovx’xx aixct x-soLJxxtx'x^. ’ ''JL’liif? 
rofciolixtioii follovA oxl a |.>ow*orfxil adciro^^w X>r. 

VaxJ^jlxaix C V>x*xxijsli , axxci "W'xxs; Mtron^l;%^ fe;npj>ox*t<-*'<l !>>’" 


CS:E::E-'rEiM:»E:3R. X^, 1028 

otilx^r apoalcora, itxolxxdixx^ I.*ord Ora’wford. axxd Sir 
tTolxxx Stiirliix^-l!da3s:w'oll, Axx. inLforo»t>ixxg: arxxxoixxxoo- 
xxxeiixti -waH xxxado l>>''X>r. ffaxxxslxaw Tlxoxxxas fHaf aooxx- 
fororxoo sxxxxiixxoTi.e>d 1>>^ GSove^rnmoixf Ixad appro vod. 
of a Ix^’^-law px'-olxil^ifix:^ fixes pxxlxtio fix>m xxpx-oofixxg 
forxx« or oflior placets fo wlxiclx flxoy' Jtxad 

aocos« . 

Xf i« not po«»ifc>lo Ixoro fo do xnoro fliaxx xxiorol;y^ 
xxxoxifixxix oxx€is or fwo of flxo ixxox'o ixnx>oirfarLf ifoxxxs 
of admiixi«fT*xxf i^ro Ixxxsixxoss pa«sod !>>" flxo Goxxoral 
C:;oxxi-ixxiffots of flxo Aaaooiafioxx. Olxiof axxxorxgaf 
fix o«o XM flxo Sir do»ialx Sfaixxp as 

^oixoral froasxii’or ixx sxxooortsioxx fo XXr. "K. H* 

CiSi-itfi tlxs, vidiOMO r‘ofii*oTXXoxxf — forood tx.v ilt-Hoalflx 

x;\'as x’-oforx-od fo ixx foolixrg xx^xxd grafofxxl forrxxs i>v flxo 
X»x"c*sido*x t . 

Axx ixxx'if at ioix fo xixoof ixx lii'isfol ixx 1030 was 
f^raf of XX II 3 ’' aooopfe*d, as -vvoll as a sixxixlar iixvifafioxx 
iroxxx l.^oioosft'^r. flxo jyoar l>oin^ xix flxis oaso 

loff xxxxx lof orxxxixxe**:! ixx flxo xxrxoaixf ixiio. .An ixix^ if xx*fioxx 
fx'oixi Alxox’doon -was oortliall^^ ax>prooiaf , axxd ax 
xxxoofiix^ac flix-x-o xxlso f orosliadovt-'c^d in flxo xx.e*ax* fixfixx'o. 

T>t*. Adx’ioxx i.-oix' aff<*rx<lod flxo <»laM^<oxx" mx^-ofin^ 
axxd. axLxxoixxxc^i ix^ fliaf flxo i*'ronc‘li A^ssooiaf ioix xvoxxld 
xrxoof af ilxxv'ro xxo^tf ;jv'c?ar. «*>cfoxxdod xx oor<lxal 
invifafioix fo sxxolx xx 1 x' rtx Ixors of flxc' Srifisli Assooiax- 
fioix as do xxof ^o fo Soxxflx Afi’ix^a fo xxtfoii<l tlxo 
xnooting: of tlxo JE^roxicslx Assooiatioii . '"Pliis ijxvilax- 
fioxx xvaw. ojt flxesir Ixolialf, g:x*afo±'ixll;\’' aooo|xto<l i»%' tl»«' 
< wonoral f Vxxnnxif too. 

Tlxo xxnrnlxox* of ix 1 on x Ixox's I'Ojg^isf oxx^a 1 v\ xxs iixoro flian 
flxx'oo flxoxisaxxd, txs t*<>rtxpixrc*< I if li ISiJU at tl»<* l«x- 4 t 
Olas^OW lXX«:'€^f iixj^. 


Ot^ifu-ai-y, 


VxsooxjiqT l-l.^m^.^vl^rxs 01 -'' OnoAisr, Kl.T., O.iVl., 
rj'lXili!! doafli of J..or<l Tfaldarxo on A 11 ^ 2 :- 111 lx as 
_lL roxxxo'vod fx’oxxi oixr ixxidsf xxof oxxlv xx disfixx- 
^xxislxod laAV^yox* axTX<l sf atosi xiaxtx. Ixxxt also xx rxxaxx of 
■wddo lotxrixixxp; axxd ax f txixxlcc-x' of ixixxoix alxilitv axxd 
aoixfoixoss. I IxaxA^o Ixooxx asl-c od fo soxixo aoooxirxf 

ixx flxoso pajE^os of lx is plxiiosoplxioal xxxxd soioixfifio 
•work., axxd of Ixis lalxoxxrs ixx flxo oaxxso of odxxoafioix. 
Xf is nof a faslt oas>^ fo accojxiplislx >\'iflxiii flxo 
oompass of a slxorf arfiolo. 

Xficliard lixxrfon f-Xaldano xvaxs txorxx in 1 HSO. His 
faflior, XHLolxorf XIaldano, Ixoloxxgod fo axx old Sooffisix 
faxxxil 3 r, and was a Wrifor t/o flxo Si^nof iix Xlldixx.- 
txtirglx. His xxioflxoi*, wlxo diod ixx llli2o, af flxo 

adxraxxood a^g^o of ovor a lixindrcMl yoars, w^as a 
dan^lxfor of Hiolxard XXnrdoxx-Sandorson, a ISTorflx- 
nxni>orland laxxdovw-xxor. Ho woxif ixx 1ST 3 fo flxo 
XJxxiva^rsxfy of Xlldinlxixrglx axxd sfxxdiod nndor 
Oaxxxpl>oll XTrasor. Ixx dno coxirso Ixo gx*fxdxxafod w^iflx 
firsf olass liononrs ixx pliilosof>liy , ol>fainirxg flxo 
8r\xco of dran^olxill IModal ixx xxxofaplaysios, and 
flxroo yoars lafor flxo J^'org-ixson Scljolaxrslxip of flic^ 
foxxr Sooffislx Uni vorsifios. I^ax*t of liis sfxidont lifo 

xvas sponf ixx C^offiixjgon^ •w^ixoro Jxo workod nndor 
3L*of3c.o, for wlxoixx lio always oxciprossod px'ofonnd 
adnxirafiojix. In oonj ixnofion wifn liis fi^iond, JVIr. 
3. ICoixxp, 1 x 0 fraxnslafod Solxopoxxlxanor’'s olxiof work 
info X5nj^lisli , f Ixx^ first, of flxo f lixroo v^olnxxxos appoaxiin^ 
ixx 1SS3. Ho was OilTord l.-oofixroTr ixx 8f. Axxdirows 
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iii lllOli— X:, axxd liis loofni'os, t^ntiflod l*atlav\4i.y 

fo Hoalify,’’ x^oro 'f>nl>lisliod ixx fw'o x^olnnxos in 
11103 xxxxd 1H04-. IX is xxo>cf oonsidoralxlo w<>x*Vv , 
“ Tlxo TXoi^xi of llolaxfi-vdty , ” did nof s<‘0 flxo li^ln 
xixifil 1112 1, alflioxi^lx 1 x 0 foils xxs if ■v\>'as pro j o-c*! < ‘t I 
0 x 1 tiro clfcxy of liis I'oloaso fronx ofixoo as Uorxl fJJiiaii 
oollor ixx lllirs. X-^lioro followe»d ixx 11122 Tln*^ 

Hliilosoplxy of JXnmanisnx,” axxd, ixx 11120, “ H'ntxiaii 
H3ci>orionoo : A Stndy of ifs Sfrnofnro.*’' H-aldant* 
w^as raisod fo flxo pooraf^o irx lOlX ; and roooiv’’oci 
flxo Orxlor of M-Oi*if ixx 10115. Ho was oloofod folloxv 
of flxo JRoyal Sooiofy in 1 OOO ; axxd, in 1014, follow 
of flxo IXrifislx Acadomy. In lOOT — 8 Ixo was prosi> 
<lonf of t/lio Arisfofcdiaii Sooiofy, axxd Jxo coxxf ri trnfocl 
many paj>x?x’s Ixoflx fo if» axxd also fo 

Asf »'/»<?. 

Uord HLaldan#3’s fixrsf pn lx lislxod arfiolo, W'^riffc’-ir 
ixx oollalxorafioxx wiflx Ixxs l>roflxor, I>r- 3. S. H-aldaxxo, 
on Tlxo Holafion of Ulxilosoplxy fo Soionoo,” 
appoax'od in 1 883 in flxo xrolixmo of JEJssays in 
HJiilosoplxioal Orifioisxn,” dodloafod fo flxo xxxoxxxory 

of T'. 11. O-roon, a volmxio w^lxiolx also ooxxfaixxs 

ooixfrilxrxfions froxxx sove^ral oflxor xxxoxx W'lxo .affer- 
xvards Ixooamo w^oil known, sxxolx a^ Androw Sofli^ 
Hosanqxiof, Sorloy, Horxry 3oxxoa» axxd K-o* * 

Ixx flris €3«»say fko Ho^oliaxx po^fioxiu, fo wlxiol* 
f Ixroxi^Ixonf Ixis lifo 'Hcdxlano sfoadxly adlxorod, ii^ 
ooxxcisoly axxd lixoidly sof forflx. . ^E^lxo, foraca * nxixx*! 
Ixas,. 1 x 0 ixxsxsfod, a fwofold 
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xxiiefiLXi. 'isJio ^Itvliacisu'bo jPoalit.y *fco •w'la.ioli jelII ^:a£j.^tMe^Ti.<3«> i» 
x*€;f«»r«iiI>lo ; A.nu^ t-lioxx it; ixxclicsfib^t>oe ixot; ek six1x£»t;fiti[iLOo ox* 
inciivjclxifitl oi>i^ct; of e3c;j>eri*ieE«.o^, i>\xt; flio cr<3>a*t>ivo 
s;y"ri-t>Hc»Bis of wlxiolx, ;pr«cisoly' it; is 

tiHfitt; wiiiclx oons-feitiiJ'bes oac j>orxorxo€; , oa^rtrxoti cks sixoH 
l>c* xxi.£bdo e^n. oX>joc!f of o3E:3[>orioxxo^. Or if' m€L;>^ mc^sauix 
fti€? ixxciiv'icliiaJ ooTisoio\as lifc%, nxirjici ooxxcoiv^cl cts if 

ctrs , <<ue ifs owxx oX>Je>of ^tijskvixxg fx-ja-n-sformerd ifs 

xi«kt/Ui‘o fxnd l>ocoxno o. dcs^flixifo jxai-f of ox:j3ox*ioixoo 

flxo sixl>joc:f xxnxffor, xxa,nxol>^, of j>s>’"o1jiolof?y', Tixi.x» 
sniod nia-y X>o x'O^^O'i’dod StS xxf fiio sxxmo firxio csrci^af or 
. s.zid oT'OJExl-od , S.S CL-t OIXOC5 ixifitzifc* fXTi<i xof a, firxifo solf. 

Assxirrxitxji^, tfi^erx, flia-f ffio xzlfi irurxfo j^rrotirxd, flxo 
etwse^xxoo of roalit-v, is xn.iixd or* tfiori^Hf ox- solf- 
oorxsoioixMxxosw, lrla,ld«kixo fr-i€=%d to show that rxotioixs 
siioli aw thoso of oaxiwatiorx axxd sxxhstatroo ar*o hxxt 
al>sti-ac;t eate5^oi‘tos, liinite-d wa-^s of thiixltirx^ of 
thixij^s irx kiiowlodgo, arrd that tlic->' do rxot iixdioato 
iixcl<r-j>ozxdont A?v-av*s of oxiwtfixcso iix INtxtiJi.r*<?j . W^Hoxx 
tfix^ att<^m}[»t. iw mado to oxcj.>lairx l:>,v thoir* xr»c?“afxs the^ 
jrixc-txofnoixa of lifo aixd TpR>^oixioal hoixxg^ tlioy hoooxxxo, 
lio ar^Liod, wliolly iixxxclotj iiato, TTHo f>jroy>e‘X'ti<^s of a 
l>ociv' <///</ ox'i^axxiwoti x-iaxx no moro !>«;? c-xcjpr-ossod iix 
tonixs of tiio-sx^ ixioohaixioal oato^orios thaxx tlxo ixx’o- 
jxi'i'tiow of a slorxo c*aix l>o o3cj^>r'ossed iix t^^mis of 
*ii<3i*al jndj^mi'rxt- H <* ixxsistx'cl i liat. , if soioxxoo is t-o 
d<'> tiiox-c* ttiaix mc-sroly ol>st^i*v’'<=^*‘ ainrl i*4t'OfT»T-cl faots, it 
niOMt x'c^c'o^niso tlie- ii<»c‘<:*vS!sity of a doyxax-tixxorxt of 
that sliall clt*al <*x'it ioall witJti tljx- <*-atespjorioM 
it omj>l<>v's, assij^ii to tlie-ixx tlioir tmo -ixositioii. axxd 
llio x-oal txatxix*^ of soiontifio ixiothod. 

Ixx t.ho <.4itl‘ox*d h«^c*t.iii*i's the* Hixc>‘ of T*t'llootiori that 
>iad Ixr'oix thus acliimlr>i-a.tx‘cl “waw olahoratod ixx 
<l«*tail. Ill th<*so l<M't-ni*<.rs ffaldario t*s_j>oxisod JHTogol- 
iatxisin x^"^tJl all tlic?^ forvoiax* of a pi-o'jxhr^t ; Ixo 
pi'oworitod it €xs almost txri iix»|»irx^d rovolatioix xvliiolx, 
wlifxi its xxxoaxxiii^ xvas |gi*asj>od, W’^oixld sc*orx to 

dis|>ow€> of tho oni^^maw tlxat Ixavo lorxg -|>or*pJo: 3 COd 
Itiixriaix i*4_*awoji. CXix<?c‘ rooo^xiises tlxo implications of 
tl»x* yxT'incijxlo tlxat ttx€?- ohjoc5tiv''o xk^orld, and tlio 
sysloin of nniv^ox'sals w'hidi it oJs:omplifics , arc lixxt 
tlio vs'ox'l'cin^w of a mind W''hioli is xxot another than 
oars, hut the mind in xk'hioh all reality, oxxr naixxds 
inelnded, has its place, axx<l oixx- hy oxxo the prohlenxs 
of |>hilosoy>hy wonld he found eax>ahle of solntioxx. 

It weeme<l to marry of nw then, as it woerxxs still, 
til at Xfaldajfcxe took tlxe ' patlixvay to rx^ality, ’ even 
though erxtex-ed xxporx nxx<ier Hegeliarx auspices, to 
he a much, shox-tei* cut to that destirxation tharx W"C 
are c'ntitled to suppose it is ; hut no oxxo could douht 
the sixxcority of his aswxirarxoo, or- help admirixxg the 
pc^rtinacity with which he sought to eaxplain and de- 
fend the leading ideas of his idealistic systexn . X*r-oh- 
^'Xil^.' the most i>ejrmanerxtly valuaXxle and original 
yxart of the work is that which, is coixcemed w^ith the 
method of scjientific investigation aixd the relation 
to it. of a ex-itioism of eategories. HLe suhxxxitted to 
scrutiny sonxe of the mairx corxoepts of mathematics, 
pliysios, chemistry, hiology, and psychology, for 
thx' |>\xrpose of showirxg that tlie categories of 
pliysics are less abstract and conseq^uently rxear*er 
reality and truth than those of mere rxumher, those 
of cliomistry than those of physics, those agaltx of 
life til an those of chemistry, and tho^ of mind 
1 liaii those of Iffo. ^Particularly suggestive w^as his 
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e^eposure of the notion of a special * vital force ' as 
the re-introduction, under another name, of tlie 

§ ld mechanical theory ; and,«a;^ain, of the delusion 
f imaginirxg that, hecauwe xxo specific * vital force * 
can he detected, life must lx- sirxxply a com plica tedT 
mechanism. . * 

-A^fter the puhlioatiorx of the Oitford hectures, 
-Haldarxe appears to liave devoted a gx-ciat deal of “ 
attention to the philowoy>liy of mathematics, and 
esp^jcially to the mathematical conception of irxfinity. 

Tix his preside fitial address to tlie Aristotelian Society 
irx ItlOT^he endeavoured to shoxv that rec^erxt develop- 
nxonts ixx logical tlieory, particularly those relating 
to the xxioaxxing of the notion of ly^uaxitity, liad a close 
l>€tax-iixg on tlxe principles of the calculus. hCe 
pointed out, truly erxough, the coixfusion into w*hich 
h^oihrxia: axxd some of X,<eil>xxi5s’s conternporari es had 
falleix ixx spoakirxg of infinitesimals as minut^e discrete 
cyuaixta, the magnitude of which might ho disre- 
garded, Just as tlie lYxagixitude of a gx-aixx of saxxd 
nxight lie diwi-egarded wheix coniyxared W'ith the size 
of the ocean- A i>rot*t>dure of that sort woulxl rol> 
th€* calculus of aixy <;laim to excactnoss. The source 
of the coxxfusioix lay, ho contended, in neglecting 
tlxe coixsidx-ratiorx tliat <|uantity lias twro aspects, 
eatih ijixjxlyiu^^? arx<l ixxs4»paral>lc fx-om the other, 
continxiity axxxl disci*etexxoss. Tf cyxiantity he thoxxght 
of in tlie latter aspect alon<*, tlxe oxxty ixxfiixite ’ 
coxxcei v»"ahie w^ill he, lie ax*gue<l, the ‘ false * infinite 
of mere xxnendiixgixess ixx increase or decrease of 
fixilte cjucxixta. On the* other haxxd, tlxe infinity 
xx'hioh heloixgs to tlie coixtixxiious aspect of xjuaixtity 
caxxnot he reached hy a<l<iitix>ii or suhtractioix ; 
axxd, this heixxg realised, tlxe so-cjalled infxnitewimal 
ealculus nxay l>e ooiisistexxtly treated as a science 
xxot of ixxjfinitesimals- hxxt of " x-ate«,’“ its peculiar 
proviixce heixxg 4g|[uaxxtity regarded as a state of 
oojxtinuous chaxxge. Thus w e may ari*ive at the 
nofxoxx of infinity ixx the sense of w'hat is welf- 
oontained. Xlxxt still the relatioxxs so treated wrould 
he abstract ; w^hat is ahstrxxct has heexx wrrenohecl 
froxxx a con te act, axxd has, therefore, something out- 
side itself. Tlxe * true ’ ixxfinite xuust he both 
concrete and completely self-coxxtaixxed ; axxxl only 
the Absolute oaxx he that. 

It nxxxst, I think, ho admitted that, although his 
critioisms of I.eihniz were perfoetly justifiable, Hal- 
dazxe "was, in this contojct, fiogglxxg a dead Ixorso* 
In w^orking out a theoxy of the caloulxxs, the nxodem 
xnathematician no longer assuxxxes either infinit^y 
small cju anti ties or infinitely small numbers. He 

proceeds fronx the fundamental concept of a , 

a purely ordinal notion, which involves no reference 
to ^[xxantity at all, and no sxxoh eixtities as * infinitesi- 
xxxals * or ^ xxegligible differences. The modem 
xxxathematloal conception of the ixxfinlte may not 
be free from logical difficulties, but it would seem 
to be as remote fronx 'what Hegel called the ‘ false * 
infixxite as it is from what he called the * tru^ one. 

It is worth noting that in the early essay,, tn 
w-hioh I have alluded, of IBfi3^ Haldane had already^ 
laid stress upon the consideration that, space and 
time are hot sejparable from, or i|n<^^pc!>hdent of, 
one another, that they eadat only in co-ordination 
as oontrihutizxg. to tjhe eonktitutioh of a highly 
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coia-cx’-o-fco wliioXi clo ixot; e>xixarVi»t;. 3Bt€i- 

■vt^sLs -thtJUei to sojmo o:s:'t.oini.t> »,ixt>loi]p€i>'tixa|^ t>lio xiaoT*giix|g 
of sjp«i,c 5 e> fxxxcl timo irx-t:>o»^ 4 Sj>a»oo-timo, w^ixiolx is 
tino xkxost T'exdioa.l iiixxoAr€i.tioTi. in-t.i*o<ixioc 2 <l 1 :>>^ tlxo 
of i“e‘larl>ivit,;y', SLXX^di tika^t a,»j>oot:. of it "whiofi is 
of ciHiof ;p]:iiloso;{>lxioaLl iixxj>ort«bxi< 30 . Of oovix-so, im 
tlxo lar-^o x'olxxmo j>xxl>iislxefci ixx X*c>i“cl Malclarxe 

re^cxssort^scl tlxo ssxxxxo ooiite^ixtioxi, ficsre*, lkowox’'X'x% as 
a^xx oxxtoonrxo of tlxo ac^ic^rxtifio ixxvostii^at-ioxi of tlxo 
t^vvoxxtiotlx oorxtxxry' - » !Bxit Ixo A?^"^oxxt. xxoxv* txxiicJx f xii't/lxoT*, 
arx<l XXI aintaJtixocl Hi at tlix^ tlx€ror;y' of reslativitv is, 
ixx tirixth, sixiaj>lv aix illiistratiorx of tlxo a|Di>lioatioxx 
of vsrlxat 1 x 0 callocl tlxo jxlxilosojxliioal jirinox^xlo of 
xolativity to a sjxooial d.oixxaixx. tlxo toxxxi ‘ xola- 

tixrity ’* ixx tlxo ^xliilosoiilx ical soxxsx^ ho xiTidoxstoocl 
tlxo cloctx*ixxo that JNTatixxo is xxxxixxtolli^ilxlc^ ayxax't 
from its rolatioxx to fexxowlocl^o, aixd iixclt^ocl that 
ixxdividtxal Icnoxvlod^o is xxxxiixtolli^xhlo ajxart fx'oxn a 
stnxotixro x?i^hich is ‘ foxiixdatioixal " iix thx? Icxxow^lod^o 
of ovor>^ irxdividxxal Icixoxvox*. Eitxstoixi, ho iixsistod, 
Avas ooxxoorxjod A^rith a sorios of xxxoarxiii^s Avhich 
jxossoss AroT*aoit;V" oxiljy^ x-olativol^y' to Icixov^-lodj^o- 

ZN'otAA^ithstaxidixx^i? tho io^omxit^r AA'ith AA'Iiioix tliis 
tliosis AV'as oxxforood, it has failod, I thixxlc it iiixxst ho 
ooxxfossod, to ■prodkioo ooixAdotioxi , iSo far as T oaix 
soo, tho jxhysios of ICiixstoiri tahos xxo xiioro acooiixit 
of tho rolativit^^ of USTattiro to ls:xioA>vdodgo thaix did 
tho jxhysios of ^^OA^vtoxi. It is trxxo that ixx jxopxxxlar 
oxcjxositioxxs of tlxo thoor^’^ roforoxxoo is frocj^ixoxxtl^r 
XXI ado to tho ■* ohsorA?'or.’ Y^ot that sxxrol.v i*< xrio-rol^’' 
aix oxcxxositox'y <ioAdoo for ixxdioatixxg: that tlxo rolatioxi^ 
ohsorvod aro ixx oaoh oa.so dox->oxxdoixt xijxoxx tlxo 
sjxaoo-tirrxo fraxxioAvorlc to Avhiori tho ijcKl-f/ of tho 
ohsorATox* holoxxgs- Tlici " olxsorA^or ’ xxiight he? ro- 
jxlaood hy a j>hotof?raj>lxio jxlato, aixd Iho faots AAdth 
AArhiolx tho soioixtifio theory of rolatiAT^ity is ooixoorxiod 
Asv'oxild roxxxaixx xxrxaff ootod. 

Tho irxtorost of tlxo l>ooh lay, ho wo v or, ixot ixx its 
harxdlixx^ of tho soioixtifio thoory of rolatxArit y, hxit 
ixx its C 5 omx>r^hoxxsiAro jxrosx*“xxtatioxx of tlxat form of 
idoalisxrx iijxoix tlio olahoratioix of whioh l^ord 
Haldaxxo had s-poxxt so xnaxxy yoars of jxatioxit thixxfe:- 
irig axid roflootioix. This AA’^as fax* froxxx hoi 1 x 15 a 
XXX oro ro-statoxixoxxt of Avhat ho- had said hoforo ; it 
Avas tho x'osxilt of a oarofxxl AArorhixxg ovor aj^aiix of 
tho old xxxatorial, iix tho light of ixxatxiror irxsight 
and Av-idor oxcjxorioxxoo. Ho had rxot Ixooix iiix- 
ixxflxxonood hy the* xrioA^oixioxxts of s jiooxxlatioxx sixxoo 
tho days of his Oifford Lootxxros. Tt xxoav^ sooxxiod 
to him adA;^isahlo to ixamo tho ossorxoo or e>f 

x'oality xiot as thoxxght or oxc^xorioixoo, lint as hixow- 

lodgo, IcxxoAvlodgo ixx the fxxllost soxxso, ixxc*.lxxdixxg 

AATxthixx it hoth foelirxg ax id coixatioix, Hy ‘ Icxxoav- 
lodge ho ovidoixtly meant that Av^hioh' ixiixst ixx 
some AA?"ay ho eorxeoivod as a synthesis of hoth 
hnoAA^iixg axxd the Icxxowxx. H ixnxan o:x:'pe*rie=Mxeo was 
xixxdoxihtodly a typo of Icrxow’loxJgo ; htxt it. implied, 
as tho groxxxxd of its possilxility , hTiow'le^dgo that is 
hixal axxd xxltimato, Tho AA'exrld ooixfroxxtiixg xxs is, 
xxxdooel , actxxal, axxd ixido^ *oxxdoxxt of ns, its ohsorv-ors. 
Y'ot that is not thei last "word ahont either it or 
oxxrsolATos, Hoth holoxxg to a gx^oator eMxtiroty ; anei 
oxxly in so far as they fall Aw^thixx tho sp'lxoro of 
hnowlodgo havo they enthor hoing or xnoaxxixig. 

1 havo lint littlo space left in AV'hieh to xrofor to 
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IL-ord jlfaldaxxo’s actiAritios as an odxxcationist. ONTo 
politioiaix of his time was more alxAre thaxx ho, to 
tho nooossity of a thoroughly efixoioxxt edneational 
system for a doxxxooratio State. H^o sa\»V" oloarly 
that xxo systexn of olexxxoxxtary edxxoatioxx oArer oan 
ho offioit'xxt nTxloss..it form part of oxxo oomprohoxxsiAro 
schonxo in Av-Jiich tho nxxiArorsitios aro givoxx tho load, 
JTroexnoixtly ho laid h€?foro largo assomhlios, soxno- 
tixxxos of stxi dents axxd somotimos of husixxoss mon 
axxd xxxaixnal Avorkors, his concoptioxx of tho ideal of 
ixxtolloetnal cxiltnro, axxd of what tho effort to realise 
it wonld nxoaxx for tlxo AV'olfaro of tho aa^IxoIo com- 
mnnity. 11 AA-as aix ardoixt snppox'tor of th^ 

Workers’ Hdneational Orgaixisatiorx axxd of tho 

Institute^ of Ad nit Education. Tho yonrxgor exAric 
niiiA^orsitios fonxxd in hinx a stannch friend ; axxd, 
in tho address Avhioh lie gaAro on hoixxg installed as 
HliancolJcxr <if the XJxxiArorsity of Hristol in X1112, ho 
sjiolco AV'itlx oxxthusiasxn of their maxxifold oppor- 
tnnitios. Hnt ho AA^as not loss attached to tlxc'^ 

xxniATorsity system of his natiA^o Sleotlaixd . .Ho AA’as 
Ohaxxcollor of JSt. AndroAA^s as Avell as of Hristol. 

The corporate spirit of XJnivorsity life*,” ho told 
tho stndoTxts of Edinhxxrglx as their Hector ixx lllOT, 
“ xxoeds hnt littlo snrronndixxg fox* its dovolopmoixt, 
and tha.t littlo it finds as readily in tho solitndx^ of 
tho Hrxxid Hlills as oix tho haxxks of tlxo Tsis or tho 
ClJam, in tho walks ronxxd Arthnr’s J-^c^at. as in tho 
gardoixs of IMagdaloix or Trinity.’* I^^'or oxxglxt one 
to omit to xxxoTxtiorx tho signal sox* a* ices ho rondorod »xm 
chairman of tlxo Hoyal C^om mission oix XJxxiArorsity 
Ednoation in Eoxxdoxx, apixoijxtod ixx xlOflfl. 
Hoport of thxxt Cl’onxnxissiorx, a rcrnaxkahly Inc'id 
axxd ©.acharistiv'e doenmoxxt. AA'as issxxod ixx ; 

axxd pnt fox^AA^ard rox^ cim rnondations of f xxr-x*oaclxixxg 
iixx;i>ort, tlxx* adoptioxx of AAkioh Avonld hav^o xxxcant 
tho ostalilishmoixt of an adoc^ixato axxd AA'ox*thy 
iixxiA^orsity for tho ixxctropolis . If it ho pex*xn issi 1>1«* 
to xxo to snxall thirxgs aloxxg AA'ith groat, 1 slionld alst> 
like to place on record that oxxo of tho last acts <if 
Lord H^aldano AA^as to jxrosidcs, ixx JTnly last, oa'^ct- 
a gathoi*ing of friends mot to do hononr to 
Hrof. dohn I>owoy, of Oolxmxhia, tho distixxgnislix*^! 
Axnorican educationist, on tho occasioxx of a hri«"f 
A^isit of his to Oroat Hritain. 

Englisli pxxhlic life caxx ill afford to lose a xnxxix 
of tho xxixici nonoss of Eox'd HLaldaxxo. If ho ha<.l 
doA'^otod liixnsolf wliolly to philosophy, ho AV'^oxilci 
prohahly have loft hohind hixn scioxxtifio work of 
greater originality. Hixt if ho had doArotod himself 
Avholly to politics, it is certain that ho AProxild hav'c 
inllnoxxcod tho Avorld far loss than ho did and AAronld 
xxot IxaA^o hoon tho strikizxg x>orsonality Ixo Avas. 

O. X>a.'w:bjs Hxoks. 


Tisr Viscouxxt H^aldano tho Empire has lost 
of its foremost citizens, a man to AA^hoso alxilitios 
aixd dx*A^otion it oaa^os an irxoalcxilahlo doht. The 
Avork for Avhich history Avill chiefly roxnomhor him 
was doixo in fields that soom to *ocoixpy opposite 

polos of practical actiArity and la'W* Yet 

tho groatxxcsss of his achioATomonts in rc^^ons so 
diA/orso is not to ho taken nxonely as a pa?oof of 

vox*satility whioh is often shalxo-w well as 

hHliiant or of restless energies ever seeking now 
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woL'TliJfj ito ooia.c|im<air, I^i w«i-s t>o 

ooin.t> 3 rei.l -tiypsioa*! ixj. Hi:eKi: : i:Mgn 3 ci©ly, x^o-w©** t>o 

soe tJtiek vitJStl jn.€30<3Ls o£ t>h<» oonaxxi.xiar^'fcy st>o«t*<iily cutxdL 
sum eu wiiolo, liis x>jrofovixxOL oorL^iotiooni ^]:i.a.rf> -fclxoso 
ixoerc^s oaia. lb© naot oi:ily ^o^y ixixremiti'fcii:!^ iii-fcolleot^vio*! 
latfeo^xr, a.n.ci Iai« 03 K:t>irfii.oirciiiaeLiTy asu^psutjiTty for g©t>t>ixijg: 
l^rocbcl icie«be -tr^bTiaia/t-cxil lix-fco o,cimin.i«t>ra-tviv'© <i©i:>ei,il. 
nrix© iriQ;ixx©TXS© ATJxlxi© of His ©or-vio©s at -fclxo War 
<;>ffio© dixriixjg: orit-ically im portart-fc poriotl frorrx 

lfK >0 "to 101^2 i« ixoAV xxTxiv'orsally r©oogxii©«cl, arxcl 
is Ixis ixiost ol>vi<>xxs olaiixi xxx>onL -fcli.© js^rafifiixcie of 
postr-orify * Tint- Ixis x’^’^orls:, sitio© X 018 , a© a momfoor 

of t>lri© dndioial Ooixxmittvoo of t-Tx© JE^rivy C^^vurxoil 
may prov-©, iix t-lxo oixd, t>o hav© scarooly loss 
importaoc:©. Tf*or t-I»© W^ar, wHicslx lof-fc jxot-lxiix^ 
\xixoliaxx# 3 ;od, lx as tirarxsforxnod flio lirifislx TCixxpiro 
xjv^e know info a Oonxinonwoalt.lx of HoTT-oroii^nL 
iilafions, an<l so croafod proTxlcms* l©|^al and con- 
afifixf ional , of fix© xifnxosf gravity and dolioaoy. 
Xt is cHaraotorisfio of X,*ord TXaldano’s profoixnxi 
jf>rac;t.ioal ixxtolligonc© fliaf lx© apjxrooiafod at oxxoo 
fix© ©Txxorgono© axx<l signifxoano© of tlx© xxo^w ordor* 
and of lx is patriotism tliat, ignoring modioal 
warxiings, Iro s^xont th© wlxolo rcsorv© of liis plxysioal 
strongtlx in sooking to gnido xxpon sound linos tlxo 
most amazing axxd possildy tlio xnost lxoj>oful 

j|[.>olitioal o>;:pox'ixnont tlxo world lias soon. 

WHon wt^ ooxxsidor w^lxat tlxo country ow'os to tlxis 
groat pulilio sox'vatxt and Ixow' inad€*c| uatoly tlio <lol>t 
xvas aotcnow'lodgo<l , ono is totnpto<l to tliink tlxat it 
soarooly dosorvo<l liinx . Tt is tx-xxo tlxat tlxo ignox'ant 
axxd almost insano dotraotion wdiioli drovo llbiTn out 
of t-lio OaT>iiX€^-t oaxTy ixx tlio War is now-' silont, and 
tlxat during tlxo last yoars of Ixis lifo Ixo orxjoyod 
ixxoroasixxgly goixox'al rosxxx*ot. "Yot tlxo rospoct "was 

uxxdoiilxtodly oool t^voix, ono xnxxst admit, a littlo 

scrudging, ’"Pliis is oxcjxlicalxlcf? ixx Ixis lack 

xf cc^rtxxin j>t'X'soxxal and tompcxxxnioxxtal gifts tliat 
xxako an easy ^xo|>ulxxr a^ipoal ; Ixut tlxo f urxdtxxnoixtal 
?auso lios ixx a <lofoct of tlxo pulxlic ixxind wlxiclx Ixas 
xgxxixx and again Ixooxi doplorod in tlxo pagos of 
>jA^VTme- AVo do xxot ixxind a ministor's Ixavixxg a 
ittlo learning, providod tlxat Ixo xvoars it solely 
xs a tiourisli u^xoxx Ixis more solid c^ualitios ; Ixut 
tvt? aro incixralxly suspicioxxs of ono w'lxo attempts 
i-o l>i*ing tliooretical ideas to Ixoar xxpon impoxrfcaxxt 
pulxlio Inxsixxess- 

J*^ow X^ord TXaldane was guilty of tlxis fault in 
its worst form. It vrould xxot IxaVo mattered tlxat, 
t>x*od a student of plxilosoplxy , Ixo romaiixod oxxo. to 
blio ond. Tlxe serious fixing w-as tlxat Ixis plxilosoplxy 
wxxs tlxo max ns prixxg of Ixis lifo, and tlxat Txe soxxglxt 
clolilxorately to Ixrixxg Ixis immense practical capacity 
tiixijor its control. His mind w’^as formed, at 
Kdint>urglx and Odttingen, xxxxder Hegelian in- 
fl Lion cos, and tliese remained strong witlx Ixixxi 
tJxx'oixglxout life. (^A montlx Ixefore Ixis deatH Ixe 
fold tlxo present 'writer tlxat Ixe Ixad retuxTrxed to 
tlxe great works of Hegel and was poxxderixxg tlxem 
niglitly, sentence Ixy sentence, in Ixed ; axxd added, 
vw ith patlxetio Tmmonr, tlxat Ixe deemed Iximself to 
Ixo tlxo last Hegelian left in Hritain,) *X'Txe yalue 
*>f Ills contribution to tlxe Hegelian tradition is 
considered^in anptlxer article, but it is essential 'to 
IX <^>10 Ixere tbat foir bim its centaral doctrine took tbe 
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form of a conviction tlxat reality is to be identified 
'witk knoxivledgo ; for tbat conviction gave unity 
and force to tlxe wlxolo of Ixis life, and is tlxe key 
to an understandir^ botlx of Ixis aclxievements and. 
of Ixis limitations. IRVom it was derived tbe profound 

appreciatioxx of tlxe value of science rare botlx in 

a pbilosoplxor and in a minister of tlxe Orow^n 

wHiclx was oxepro^sed in Ixis cultix-ation of persoxxal 
relatioxxs wutlx lixs groat sciontxlio contemporaries, 
in tbe eagerness witb w'lxiclx lie soixglxt to grasp 
tlxe significance of modorxx developments in Ixiology 
and and Ixis ability to understand axxd 

utilise fxxlly tlxo services of expert advisors of tlio 
CJovernxnexxt ixx nxattors of great national xnomexxt. 

If’rom it above all sprang bis passioixato belief 
in education. Wbat I-ord Haldane did in tbis 
bold is not likely to bo fully revealed, for so mucb 
wras doixe Ixobiixd tbe scenes and ixxcidentall^^. Hut 
tbe cause of national education in all its grades 
bad no more pow'erful friend ; axxd tbe iznmexxse 
progress tbat lias been ma<fe in recent years o’Wes 
a great deal to bis 'wide vision, to bis 'warm and 
'w^atcbful syxnpatby, and to tbo power of bis per- 
suasive advocacy oxorted in L^uiet corxxei*s and at 
critical moments. University education, botb in 
T 3 nglaxid axxci in Irelaxxd, is parties ularly indebted 
to Ixim ; axxd it w'as, pex'baps, fortunate tbat tbe 
great frioixd of tlio xxc-w uxuvorsitios w'as one 'wbo 
bad not beexx bypxxotised l>y tlxe traditioxxs of 
Oxford and Oauxbridgo. ITroin Haldane’s pbilo- 
sopbical view, xxotbixxg w^as more essential 

to national w’ollboiixg tban a stroxxg and coxn- 
prebensivo univ^orsity system. Tbe universities 
w^ere, in bis vio’w, centres of consciousness 'w-^bere 
cultural axxd practical oxx>crionc;o, in its cbiof 
modes, '%vas to be 'VL'orkocl up into tbat exact 
knowledge wbicb xvouIlT x*aise tlxo level of reality 
of tbe natxoxx's life. Tbus is lo l>o explaiixed, for 
example, bis entbxisiastic co-operation in tbe 
foundixxg of tbe Uoxx.doxx h^obool of liiooixomics axxd 
bis general interest in erx lightened professional 
education. JP'rora tbe same soviroe sprang bis 
invaluable faitb in tbe destiny of suob organs of 
gexxeral eduoatioxx as tbe Hirklxock f College axxd tlxe 
Hritisb Institu-te of Adult 3 Eduoatioxx. 

Tt Avas an uxxseeml^^ Jest of fortune tbat, in tbe 
public mind, I,iord Ilaldano should be coxxxxected 
w^itb tbe XJixiA^ersity of Uondon mainly through bis 
obairmansbip of an uxxpopular Oommission. Tbo 
lEIeport of tbat Oommissioxx 'w-^as uxxdoubtedly an 
extremely able document, full of iixtieresting ideas 
courageously set foxrtb, and xixspired by a wide and 
lofty vision of Jfcb e possibilities of tbe metropolitsn 
University. Tbe oonstitutiona .1 architecture it 
plaxxnod -was, bo'wever, too formal, narrow, axxd 
precise, and it is unlikely tbat tbe xuxtidy soul of 
the University could have inlxabited it and grown 
in it happily. On tbe w^bole, it is lucky tbat events 
cut short a somexybat heated deba-to about its 
zxxerit^ and demerits , and tbat tbe X>epartmental 
Oommlttee, xretumixxg in to tbe insistent 

problem of the reorganisation of tbe University, 
could reconsider it in an atmospbere cleared by tbe 
storms of ^ war. It woxxld, however, be xmjust not 

.to xreoognis^ tbat tbe.sobeme of ,tbe' I>epartxnental 
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C>orrirrii1:.'t><>c> oMafeodioci in^ iiliLO laow a.'wa.-i -n jpr 

^^***-^***^^'^*^*^’ 'tvifcoia.gla il; xxi.ei.lcej3 imij^or'fcfibavfc ooia- 
oos«iorxs -to Jx iet-torioa^l f oa,ti\xro» in t.3bt€^ XJni voraitiv 
wlxioix 'tlio TTa-lda-xxo ]R«>x>oi:‘t> ■fcx'oa.'fcod I'a^blx^x- 45laoirt-lv> 
;ye^t, draws from thaf K.oj>ori> most> of it-s vit-al 
mnsf also l>o adcno^wlodgocl 'blxaf. sinoo 
1013 fooling axxcl opinion witlinx tvlio XTixivo.rsi'fcy' 
liavo inovod j3oroojx’til>l;y' and ovon slrilcingly 

ir-o'vw'ards a xxnify llxa'fc xnakos tiliowo idoas moro 
aocojxlalxlo irlxan llxo^ formox-lv 'woro. 11 is loo 
sooix lo j>roj>liC5sy al>oxil lixo XTjx.ivorsily of T-»ondon ; 

may yol Ixooomo a montjnxonl tn llxo wisdom 
imagination of llioso 'v^'^lio sa-vv» in il jpossilxililios 
immonso '\isof nlnoss, and lalxoxirod lo sol il iif^on 
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tlio p>aHi of roalisalion, Amoxxg tlxoso, Visoonnt 
Jlaldano will oorlainly Hold a vory HigH x^la^oo^ 

ILiord Haldano w^as so aooossiHlo and so widoly 
Icnown iHal il w^oixld l>o im^porlinonl for ono wHo 
oaxxxxol olaim o^coc^jxlional inlimaey lo aHom;pl a 
skotoli. of Ixis ixorsoirxalily . f^noH a ono may, How'ovor, 
l>o xie-rmillod lo rooord iHal in jxroloixgod oon- 
vorsalions ixx roconl yoars, d^iring -wlxiolx llio groal 
slalosman, slndoxxl, axxd xnan of affairs lalHod frooly 
al>onl nxaxiy ^>liasets of Ixis xvondorfxxl oxcjxorionoo, 
Ixo nov'or ixliort-d a word of Ixillornoss, axxd llxal ono 
oaxiglxl glinxjxsos of a failli, a <‘Otxrago, and a sfxirilxial 
xxol>ilil3’^ llxal ooxxld nol Ixxil ovolco rovoronlial 
osloora, T*. I>. l^^uisrisr. 


HTc'W’S £Lnd 'Vie'ws. 


* 1 '^^’'- meiXAljors c>f Hjo Ooxxxxcil of Uxo I^xi'llisli .A^ssooia- 
lioxx oloolocl al llie^ CMasjjrox’V' xxxoc'lirxx^ airo as follows 
(llio xiaixxos of xxow moxrilxors ax'o io itxvlios) ; Trof. *T. H. 
jfVsliwoT*Hi ; JZ>r. . ^4. ; 1 ^ 1 . Moxi. l-.ox'cl lilocTisloo ; 

l>rof. A.. 3L,. Uowlc« 3 ' j O. ; J^x*<>f. FC. Oolcox* ; 

I^xof, l>al>x>' ; i:>x'. H, M. l>aJo i O'. 

• SSir 3 . fcS. ; JSix- Hoxrxi' 3 ?^ l‘''tf>w'l<>*x* ; JSxr Hicl'xixx*ci 

Clrogory ; 1 ; JVIx*. O. T. 

X-loyooolc ; IVlx*. A.. 1 ^. Il iixUs ; «ix- tloxxr.'v- X^.>’otxs ; Jlfr. 
O. O. Cf. ^UToWwoxi ; X>x*. C^- H. ]VI>’ors 2 I^r*of. ’"I'. 1^. 

JSfxxTxn ; l^rof. A. C>- Haril<iix^ : Air. O. 3^alt' IFto^^caix ; 
l>rof. A. C\ Wowax’cl ; I Xr. f-J tirxxlxsall 2 I>r. IM . A'. 

{Sidgw^ixilc ; XXr. C^-. O. iixjxsorx. I*x»of. 3". 1... jVT^'^ros axxd 

J^r- Jh"*. JK. tesixxillx liavo l.xx*x*rx x’o-ol<:>Cilod gorxoral socsx’olarios* 
l^xxx’ixxg llio 'fxasl yoax* lli<^ Ooxxrxcil -was agaixx cl ojf> ri x’^c.-d 
of lliC 3 jxroseixc-o of XXx'. .IS. I -1 . iLlis, g<’^xxoral Iroasixror, 

owixxg lo il 1 - Hoalt lx , >>xxt il is gx*xxlx’»f xxll.v roooi'dod in llxo 
Oonrxoil’s roiporl Ifxtvl Ixo <li<l rxol allow tliis lo clojxrivo 
11 x 0 Ooxxncil of Jxis x^altxxxlxlo xxclv'icso axxd rejxox^ls oxx llxo 
fixiarxoos of llxo .A.s«ooiali oxx- INTo vox*llxolc*sw, l>x'. Oriffillxs 
agxxixx loxxdorod Ixiw rosigxxalioix , axxd tlxc^ 0 <ixxxioil, wxllx 
11 x 0 dooixosl rogrol, foil tiixxl Ixo slxovxlci nol agaxxx Ho 
j>r*ossocl lo xv'illxdraAv il. Txx ac'-ocxrclarioo xvillx jxrocsodoxrxl , 
llxo Oovxnoil coxxsixltocl a oc»xxxxxiill<'*o c^onsi sling of llxo 
p>rosidorxl, goxxoral offioors, axx< I ox-jxrosidc?nls, ixx coxx- 
^i^l^^^X’ing llxo ixonxiixalioTx lo Ho nrxado irx llxo rooxn of 
1 ^^' * Clriffillxs, as a x'osxxll of x^lxiol* Sir «1 osialx Slaxxi^ 
Ixas xxo^w Hooix. ajxjxoixxlocl lo 11 10 offxoo of goxxoral 
IroasxxTor of llxo -A.ssoc;ialiorx . 

.A^isr aflox'TXOoix xxioc'lirxg al (ilasgow- of Sooliorx f > 
(Zoology) of llxci 13 rilislx Assooiatioxx wxxs dovolod lo 

clisoxxssioxx of llxo xvox'lc of tlxo o scjrx^di tioxx. 

II>x'- S. O. KToxrxjx o^oxxod wdtli xx. gorxoral xxoooxxrxl of 
llxo oxcjxodilioTx ; roadc^x*s of ISrA-x'CjJxx*:: xvill roxxxoxxxHox' 
llxal I>r. fC€%rxxf> Has oorxlriHxilod ax-liolos d<-»aling wilH 
IHo o:x:xxodilioix lo oxxr oolxxxrixxs (Ocl. 30, 1020, xxnd 

Ma^r 10 , 1028)- Mr- JC. 11, <^ixnlHor iHoxx doscriHod 

tHo distrxHxjlion of IHo jxlaxxlcloxi oxx iHo wlxxxlixxg- 
groiiixd, and I*rof- A.. O. I-Iard>?' slio-w^od xls oixi-ioxxsl v 
disoorxlinxxoxxs cHaracjilor. ITx^tox imrioss v^-as iirst rovoalod 
Hy Ixis ingonioxxs ‘ ooxxlx ^ ixxons jrxlankLloxx rx^oorxlox*,’^ Hnl 
eyslonxalic xxolliixg clxjuring loxxg rxxns indioalod llxal 
11 x 0 ixax lioxxlar xjIxxxxIcIoxx ( fSr^^Ta/jcxx/^vV*) wHiolx is iHo 
foot* of llxo wlxalo o:»cisti-4 ixx donso jxaloHos a lxxxxxdx*od 
xnolros or s*^x ixx diaxoolox* and a Hilomolro or so ajparl. 
Mz'. JSr, A. 2Vlaol«irxlo;i}x gavo xixaxxy itxlorosling faols 
No. 30VS, Von. 


x’osxxltiixg fx'orxi IH** OTCtx-izxiizatioxx i.>f llxo oxxx'csasos of 
1G83 ziv'lxtxlos- gx'owlix vras Ii*acs<*-<1 frxxxrx IHo t'xxrliosl 

oi»il>x*.'V’<> in. ixx diaxoolc^r, tlxx’oxxgli llxo i'«iC?ognis- 

aHI<’» ftxflal •v\'lxale^ of G itx. loxxg to llxt^ xxow-Hox’ti 

IxaH.v’ ’ of 21 ; llxoxx iHroiigli lxxc*t'atio>x to wo*x»x~ 

i»Jg. ixixtl t>i»*oxxgli ad ole^sooixoo lo llxo txst oxxxsHi ngl.’V' 
oxxx'lv' * >xat xxrtl 3 ' . THx^ |**xjxx>rs x^-t^x-o disc-xxssx^d H>^ T^rof. 
< i^ax'staxig, 1 >X’. CJlialxxxox's AliloHoll, I*x-r>t- I'^x-aootilc, 
All*. T-lx'roxx-.Alloxx, Hr- C*i*riixix»gl laxx 1 , Air. .A-rtimi- 

Kixrlarxcl- Hr, Hidclox’, Ali*. lillxxxlxix’sl , aiKi 

Txjx^ |»r4*«idonl cxf So<*lic>xx 1>, l*x't>f- W”. i_4*zx'stang- iix 
llxaxxldxig iHo diroot or axxd a^oologists cxf t Ht* jr>/*fC’o/v/*^ 
o>k.|>odit icxxx for tH«*ii* c*-oxxxxi » tnxioat iox xs . sai« 1 l-Isixi 
xxxoxxiHox’s of tlxo Soc*lioxx Hxxd ixon^'^ Ixt'ixixl |>i'<''linxixiar>'- 
xxooonxtt.s c»f alJ trlxxi^ f>4t4vco*vr/y x*ost'arc*Jios. Ixail 

jxidgotl llxc^rooix 11x4x1 ffio sc^ioxilitic? ixxv4>s1 igxxtioxx Htxd 
l><*oxx -vv^oll ]r>l 4 ixxxxc^<l and v^'oll C'rcoC'nt «*d- xxxiri llxo irxtorim 
x**x|xorts alono v\' 0 'X'o vox'y x-^al t,xai>l<'‘- Ixx llx*> xixzixxx' 
Sx^olioxx JA J 10 tw^sixroxl I >r. lCx*‘X»X|i arxd Ixis oollotxgt 
llxal 3^oolc*gists xxdrrxiro llxoso xxolxiox'oxxxoxi Is axxd tli«* 
w-orlc xv'^lxioH iixxs lad lo IHojrn, axxd Hav’C^ fzxll ooxxt 
llxxxt. tlxo f xxx't Hx^x* |>rogx'o-ss of llxo o^cf >odi t ion x\ ill H«' 
xiiarlc<*d Hy flio sxxfwx^'ssi vo allax xxxxxoxxl of x,’'ixlxxaHlt' ai»*l 
xo*'! I -foil xx< lod x-os exits. 

Oxvxi<70 lo llxo rognlalioxxs govorning llxo introciiit*- 
lioix of st^ionlifio fxlxxxs irxlo Ox'oal I3rilaiix, llio jf>aT>oi 
l>y J-^rof. XlfxlJxjozxs on Ixis o^cyxl orations irx yVx'alxia liatl 
lo Ho wdtHclra-wn froxrix iHo jxx’ograrxxxno of llxo r<*<*<’iit. 
Xnlorzxalional C-oxxgx’oss of Oxdonlal isls al Oxforxl- It 
will Ho ronrioxxxHorod llxal llic^ OIxanoollor of iHo 
cjrHoc^xxox* lias oonooclod llxal scionlifxc filTxrxs may Ho 
HrozxgHl ixx to IHInglarxd froo of dnly on a corlificalt- 
fx'oxrx iHo Ko.>'^al Sooioly lo iHo ozxslonrxs axxlHoriti<*s 
llxal iHo film illnslralos a soiozxlifio invoaligalion (so*.- 
3xxly 2S» fx- 13S)- ^tiTolwillxslanding iHo faot 
llxal X*rof. Hallxjons on A.ixig, O, atxd ^ llxo scsorolar^" <->f 
llxo C ■‘on gross on .A.xxg. lO, liad nrxado ajx^lioalion^ lo 
lH«» CJomxixissioxxors of Ozxsloms for iHo admissiou 
of 11 x 0 filxn, and ajxjplioallon xivas addroasod lo 
Hoyal S 8 ooioly for iHo dosirod oorlidoalo^ iHo otxsloros 
axxlHoxrilxos ^woro jprojxarod lo admit iHo iBlm only oix 
a doxxosil of IHo dnly, ^31, lO-sr^, “to Ho rofnndod ii» 
iHo ovorxl of IHo film Hoing oorliflod Hy iHa Iftoyal 
Sooioly.’^ *3?Ho gronnd for tHii» d«»otoion w^wei llxal lixtj 
IStoyal Socioly Holxxg £xx y«jtoatiod» it -Wfiia “ to 
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mi49t.lc^ oonLti»oi> wit-H o^fitooxrei o€ -fcluo Sooi«3i>5r q|[iA«kll£Lod to 
fg^ivo ciocisioos* Ivx tl:toa^ xinL«ttitor«. * ’ Xxx tKo oir'<i\ajrrii»t«fcooo« 
t>Ii«>r<=» W£us no «iJ[t>omaut>i-ve» 1 t>nt jfoi- tlxo pcxf>ejr to l>o 
witlxdLr*xwn. -A. csonooesion wlxloH fnnotion* only wlxon 
tHo oeirtifyin^ txodly i» not in ‘vaoixtion onci its o^tioofgi 
CMTo a*oc50SMil>lo ovitloxxtly so«wroe>ly moots tlxo noocis o£ 
tlxo o»so- 

Tjacjaj jxx»tiflcsa,tion for ixxt€»x*xxSptioxxexl ooni^rossos is, a-s 
Sir Olxai'los Oloso statos <“ Tntoma.tioxxa.1 Ooo^*a.txlxio«.l 
Oon|3?rossc^,” It- O. S. ; 1 tlxa-t soionoo is owsoixtia^lly 

intornatiomxl, and ovory worlcox’ fixids, fx’onx tixno to 
timo, tlxe nood of frooin^ Ixixxxsolf from fcJxo iixt/Ollootxx€xl 
j>rooc*c5iaj>atioxxs of Jxis follo-vw^-ooxintrymon- TCliis is 
osjxooially tilxo cjtxso w^itlx ^oof^ra^lxy, 'W'liicrlx of all 
l>refcnolios of IcnoAivlodgo rocixxiros most to l>o stxicliod. 
fx*om tho I'joint of viow of a citiacon of tlxo 'vi'orld. Tlxo 
first I nt^'rnational C *oo# 2 cra|xlxical CJon^pross xv'^as Ixold 
«,t Aritwt^rjp in IHTl ; tlio txv«^>lftl\, in fJamlxridj*:^ in 
J\i|y last. lxistoi'3'' axid f >x*o<^o<m lit i^s of tlxoso 

ron^rfss^-s rt^v’<'al Ln soino nxoasnr<» t Ixo jn'o^r*-,->s of 
axi ol<l stTX<ly xindor tlxo jn-ocsisioix irxx^xosod l>y nxo<lox'»i 
scjioxxoo inxd modc-rTi nx't^ds. j-oooj*d of tixo xxxtxixy 

rosolntions doalinj< witlx oartojgx'apliy pcixros a stronj^ 
ixn jxx*x9ssic>n tlxxxt tlio mxxx> is tlxo ossorxtixxl f oxxrx< latiotx 
iiyxotx x’vdjic'ix ^r<*o#^fxxj[xlxy is Ixttilt. It is tlxorofox-o sijac- 
nififtixnt and int t*rostin#jr to xxoto tJiat tlxo Xntomationxxl i 
JSlaix of tHo W’oi'ld oxvow its ixxooptiotx to xx sixgrpcostion i 
ina<io l>y l^r- l-^x'ixcslc at l.lt^rno in 1801. 'Plxo oonpc»*oss 1 
xxt CSoiix>\-a. in 1008 xnxxxixixxjoxxsl.v ac-oof^tod x^arioxis 
jxi'im*! plt‘s for its oonstruotioxx cxnd i>roj>arod tlxo way 
fr»r tJio Ixitomatioixaxl <. V»xxforonoo orx tJ»<» IVfap of tlxo 
VV''t>x*ld wliiolx x»tt*t in l-.oixclon in 1 OOO ; ft>lloAV'od, aftt>r 
tlxo Koitit^ CVxji^x'oss ixi 1013, Ijy a fxxrtJxor Ooxxforonoo 
ixx lr*a-ris, wlmix tlxo IM ap x\"as dofixxi ti'ly staxxdax'disocl . 

'I'jxxo v'ax'ioxis st'otioixs into "wlxiolx oaol* gooia^rxxplxioal 
tjoni^«m'sw Ixas dixddo<l its j >roooodi*x^s x'ovoal tlxo -widtlx 
iic>-loMS tliax'x tlxo <l«'f>tlx of jacooi^x’af >lxical stxxdy. T^ovor- 
tlxoloss, tiit,s ^roat ^xxidixx^ jxx'ixxoiplo Ixas Ixooxx ropoatodly 
OTxnix<*iatod- JFr. Aloacis dofinod Ft at JParis in 18T15 
tlms : “ Li’olxjot do la ^ooiafx'ajxlxio ost doulxlo : on 

pt'orriior lioix, la c-onxxaissaarxco do la oorxfigxxratioix 
riatiirc»llo do la s\xx*fac*.o tox-rosti-o, «onsid^r<^o oxx ollo- 
rxxorxxo (gf<^ojtpraplxio plxywii^xxo) ; on sooond lioxx, l^^txxcio 
<lij x*aj>port do la 'X'oxTro ax'^oo sos Ixalxitants <|^^osrap}xio 
politi<pxo, otlixxograpliic^xxo, ^oonomicixxo, oto. ).** Sir 
Olixxrlos Oloso, in ooxxolntiixx^ Ixis sxxrvoy of tlxo oon- 
jgrossos, statos : “ Tlxo gonoral aim is oloax* ; l^y travol, 

l>y ^exploration, ifc>y tlxo apparatxxs of maps, l>y dotailod 
invostif^ations, l>y tlxo stxxdy of Ixistorioal rocords, to 
loam all \'v& oan alxoxxt tlxo JBartlx, coxxsidorod ospooially 
iji its aspoet as tlxo Ixomo of man.” 

Titjc protxloixx of orixno is of xxxoro tlxaxx Ixiolo^^ioal 
ixitorost, l>v»t it. Ixas its Ixiologfical sido, axxd X>r. Olxarlos 
1^- X>avoxxpox*t disoxxssos tliis ixx tlxo oJF jEXer‘<s<i'£t$/ 

(vol. lO, ^o- T, 11^28>, xxndor tlxo titlo ^‘Orixno, JEioxrodity, 
axxd ISnviroixxnont.*'* I^'rom tlxo Ixiolo^oai point of 
viow, tlxo important oiomont in oriminal Ixolxa-viovir is 
tHo faolxxr© of tho ixxdiyidnal to xnoot tlxo x*oqitxiroxxxonts 
of tJKo moxros, tlxat is, tlxo oonv^oxrtional mlos of 
Ixoliavioxxr, wlxiolx dlfCor in difforont ooxxntrios. Stxolx 
fail uLTo is dLxxo n^tlxor 'wsrlxolly to laolc of sxxitanblo trainings 
ixor wlxolly to }xosrodit:y^ Ibnt novortlxolras l^olaa'viomr 


doponds xxpon tlxo ' ooxxstitntxon of tlxo indixridxxal 
oxHLxxxlnal, and tradxxini^, in ordor to l>o ofFoctivo, xxxixst 
not 1 x 0 of a ^onoral xxxisoollanooxxs Iclrxd, Ixnt xnxxst talco 
oogptxisanoo of tlxo spooial maico-xxp of tlxo individxxal. 

II>r. I>a-vonport*s first stop in coxxxlxating orimo xv-oxxld 
1 x 0 tlxo prompt and paixxf ul pixnislxxirxont of tlxo orirrxixxal, 
for tlxis is xxot oixly a plxysioal dotoirront, Ixxit also, from 
tlxo olxvinxxs so<jxxonoo of oaxxso and offoot, it stronigtlxons 
tlxo woalc irxliilxxtioixs olxaractox*isfcio of xxxost orirxxinals. 

As a sooond stop oxxx’ axxtlxox* woxxld study tlxo iixdivxdixal 
to find oxit tlxo partioixiar trait of Ixis olxaraotor tlxat 
Ixas mado tlxo partionlar oriminal aot possilxlo, in ordor 
to soo xvlxotlxor axxytixixxjs oan Jxo dono to ooirroot tlxat 
ooxxdxtion. 

Was aro of opixxioix, Ixowox'or, tlxat ll>r. EJavoxxport 
Ixas ovorloolcod tlxo x’ory fixrst xxooossity in ooxnlxatlxx|^ 
orixxxo, xxxxd tlxat is tixo oortxxinty of dotootion z first 
oatolx yoxir rsx'irjtxinal. Oxx ono oooasioxx vro disoxxssod 
tlxo px-olxlom w'itli ont> of tlxo Ixosfc Icnown of Soottistx 
jxKif^os, w'lxex Ixas stxxdioxi tlxo prolxlom irx A^nxorioa as 
woll as fi*<»m tHex Koottislx l>fsxx<-lx, axxd liis roasonod oon- 
olxxsioxx x\ as tlia.t tlxo anxoxxrxt of sorioxxs orixxxo in.ox*oasos 
irx pi'oport it >n ^N-itlx tlxo olxitliixi;? <lo toot ion 

an<i os<5apin/ac tlxo oonst*«cixxonoos. Tlxo o^ctraordinary 
ixxxmlxox' c>£ s*-»x*i<>ixs orirrxos ixx Y>x'<> 5 XortioTx to tlxo ^xoptila- 
tioxx t>€ tlxo Unitod tSt^xtc's *xs o* >rjx|xax*od -vvitlx tlxoso in 
Orotxt I^ritaln Ixas to Ixo roa<l, Ixo Ixold, ixx tlxo li|a;lxt of tVio 
Ixipclx porooxxl of dotootioxx »xixd svxlxsxecixxoxxt pxxxx.xslx - 

ixxoxxt ixx tlxo lattox', in ooixt-rast xvitK tlxo Ixifi^lx ^xc^r- 
<30xxta#afo of total osoapo, oi- osoajxo fronx adocYXjat-*> 
pxmislxrnoxxt, in tlxo I’^^nitotl iHtatos. 

Tmc l^''<xrost I^rodxxots Itosoarcli J.^al;>ox*atory, insti- 
txxtod tx.t Ti'inoos ftislxoroxi^lx xxndor tlxo axxspicos of tlxo 
lOopax'tnxoixt of S^oiontifio and Tntlxxstrial l^tosoax'oli, Ixas 
alroady Ixooxx ailxxdod to itx I*CA*njttE:. Tlxo invosti^?a- 
tions rxovr lt>€eingj o*xrrio<l on aro axx ontooixxo of tlxo 
xvlxolosalo follinia: of -woods ixx Britain dxxrixxg tlxo Wtxr, 
tlxo tlxx-oatonod sliortagjo of sxxpplit'‘s, axxd tlxo "wasto ixx 
utilisation. Tlxo px'inxary |>urposo of tlxo lalxoratory 
is tlxoroforo to prornoto tlxo nxoro ooonomical xxso of 
tirxxt>ox*s Ixy tlxo xiv’ood-xxsixx#? indxxstrios of tlxo country. 
Tlxis olxjoct can l>o xxttainod tlxroxxgrlx a Icixo’wlodg^o of 
tlxo stxronj^tlx factox's of varioxts tixxil>ors axxd gfrados of 
timl>or, l>y Ixottox' soasoxxixx^, and so fortlx. A. small 
pamplxlet Ixas rooontly l>ooix issxxod from tlxo JL-alxora^ 
tory on Tlxo XJsos of if oxno-Ox'Oxpv'xx Tinxlxors. ” Tlxis 
Ixroolxuro Ixas l>oon compiled l>y a Oomxxxittoo ropi-o- 
sontatxNro of tlxo l..axxd Agonts* Socioty, tlxo 3&’'odoratod 
ifomo-Orown Tixxrxlxor IMEoirolxemts Association, tlxo 
itoyal Xnstituto of JSritislx Arclxitocts, axxd tlxo ^orost 
Trodxxots itosoarolx I'^alxox'atory, Tlxo inx>^ostigations 
of tlxo oommittoo ax^o of intorost sixxco tlxoy roxroalod 
tlxroo facts s fX > tlxat axrclxi toots in CJi'oat Xfritain txsufi^ly 
spoexfiod for foxreeigxx timt>or oiA'ixxg to tlxo varioty of* 
olxoioo and tlxo oortainty of sux>plms ; apaarfc- from 

Ixxxildixxg oporatlons, tlaroz-o woxo a gxroat many oiJitlotis. 
for Ixomo -gprown tixxxlxox's z xvitlx a olosor Xtnowlodgo of 
tlxoir proportios a larger doxxxand mlglxt l>o o^pHMtod s, 
(3> tlxat tlxis doxxxand adll Ixo incxNsascKX X»y tlxo moro 
carofxxl soasoxxing axxd gradixxg of tlxo lxomo>growxx 
product. it is rooogxxisod tlxat nxoro ocdorxtifio f orostry 
nxotlxodo aro nocossary for tlxo production of strsaglxt. 
eJoan tiacnlx^r fxroo f x^oxn Icxxots, and tlxat bottor facilitios. 





JSr^ T ZJJEtM! 


£or loaarX'lco'ting woxilcl t>o ol>t>^irk€^cl l>y ooixoorxfcrfittion. 

of woods iii icbx'^o ooixijpa.O't 1>1 oo1«js- TJb-o g?»r 04 a,-fcor‘ of 

ir-iao j:>a.oaijplr»l«3t> is dovofod f o tx solrAodtxlo docdin.^ 'wit>ljL flio 

arrxosf i3r*:»|^oi:*ta.rif. of lrjioamo-,^'ovv'*i. Illa»oli 

f irrifooi- do£df is l;>arie»fly doscrifood, «i.xiid flie dormta^ds 

foi* if £irX‘o ola^ssifiod. xajridox' fJhio folio win.^^ £ivo lioctds r 
Wl>OT». flao 'Etrifisli i>inca'l:>e'r* is xjfxc>i*o offon xxstfd ; Cf»y 
'W'laora flio fox'oigo fixolx^jr* is xooro offc^n. xxsod ; (o) A^dxe^ri 

Ic^oflu taoro xtxox-o or loss oc£oo.ll>’ XASod ; w='1tioxdl tlxo 

fixolaoi- is xnox'o sioifCLtalo j (^) 'wIaoxx t>liO foroi^xx 
-tixxxTooi:* is moro sxxif aarfolo. 

I*aEC.x=tTiA:x»s orxo of -fclxo xxxosf irxi| >ort,xa.rxt il oros ixx flxo 
ir>i*Oja:x*«.xrxxTcxo of 'W'ox'lc 'wlxicli is lj>oin^ xxndort.a.ls:oxx l>;v' flxo 
li'orosf X^rodxxofs X<.osoa.i*oli l^txlxoi'Axt or>" is s. ooiixiAX*«l»orx- 
six-o sf/Xidy of ftxo xxx©cli4xtxiofcxl txxi<l i^xlx^^sical jxx-ojjorfios of 
XKAXXxo-^x'ow'rx €vxx.d ixxx|,xox*f«^cl firolxox'- Xf is 

2:>xxX»lislx f-lxo x'osxxlfs of tlios<5 ixxvosf i^txtioxxs dafa. 

lixoooxoo a.x'ail axIjIo axxd trlxo iirxos of xv'ox'Vs: ai*e» loxxsod oxx 
flxoso alr*oad>' osf alxlislxod arx<l ixx xis*> itx sixxxilax- la.l>ora- 
fox-ios iix India, Oxxnada, aixd flxc^ IJTxiitod f^f^xfos. Xxx 
a x'oooxxfly jpxxlxlislxod j.aaTxxj'xlxlof «>xxtitl<^cJ “■ J*t-ojoot- 1, 

TVTooliaxxical arxd l^XiVsicjal X*x*oj>t^x*l.i€-'S of Timlxors 

Tosls on {Small Oloixx- S^xooixxxons,* ’ a dc^fail*^*! txoooxixxf 
of 1 : 1 x 0 xxxol:.lxods oxxi 2 *lo;>^od in sxxolx invosf ip;at-.ioxxs is 
fsiv-c'xx, lof^ofclioT* xvifla a <lofinit-ion of tJxo ^^riixoiixal 
f <^>c-lxxxioa3 fox’xxxs. "I’lxo ooTrijailoi's of flxo i>sxnxj>lilot/ 
oorx'ooflv sa>'' -fclxxxt mnx^lx of flxis will t>o Icnoxvix fo fo^lloxx^ 
inx'os-fcigaf OX'S, osjxooiaj !>' in ooxxxxc'xcioix -w-itli 1: Ixo 
sf and xxi'dise9< I fosfs oxx sxxxall c^loax* sjxooirxxon s, X^lxo 
xria.tn ]px*ixi<;*i jxlo, xx-lxioli is oloar*l>^ indioafocl ixx trlxo 
jpainp>lxlot;, is trlxxxl. xx ooxxxmon starx< lai’disxxt ion «>f t-x-^st-s 
axid st-xxridar*disod sj ax^oificxxfioixs Ixax^o L>oexx xxdojxtod !>>’' 
Tnditx, fVxnada, xxnd t lio \ nifod 3ftxtos ; atxcl flxo l*x>>ox*xx- 
fox\v af I-*x*iiioos X^.isl>ox*oxx;^li in Hxx^laxxd ixas fxxHx’»ix ixxfo 
liTi«* xviflx flio slxxxilax' lalxox'af ox*ios ixx flxo otlxox* flxfoo 
croxxnf x'ios. 

'X'‘xxxc oijDjVxflx aixixxial x'oxxort. of flio Ooxixac'il of llxo 
Hc^soai’clx j^Vssooiaf ion of X3x'ifisli IMofox* anxi .AXliod 
A'laxixxf *x<’-f vxxox's is xxo’sa.'- ax^ailxxlxlo, axxd ootxfxxixxs xxolos 
oxx xxxanv x^altixxlxlo v\'lxi<-di ixtxvo Ixx^oti oix-oii1*xtod 

axxxori^^ ifs xxxxmttxIxox's. Xf’txixdaxxxoxxf al wot*1c on jxi'olx-' 
lortis rolafixx^; fo st>T*ixx^s xxxxxl forrons xnof allxii-^y ixx 
^ont^ral Ixas t>©oxx affomixfod, xxnd lar-j^o ixxxxtxIxox's of 
aix' fxlfcors, xxxariif olds, silonoors, lxx*alco falxr*i<*s, and 
oflxx>>x* xTxofox* ooixxjxoxxoxxf s Ixavo Ixooix oxcanxinod xviflx 
flxo viox?i’ of «ffocfiri^3f iixxjxx’o-voxnonf s ixx dosifajxx oxr fo 
ixxoroaso rosisfarxoo fo xvoax-, Tf is fo Ibo rc-jsf^roffod flxxxf 
flxo aofivifios of flxo ^Assooiafion aro Ixaxxxj^oi’od t>y laolc 
of suj>i>ox*f of flxo ixxdxistry, xvlxixjrlx l>v a V’olnxxfary lov^.^ 
of Od. fxox* mofox* 'v^olxiolo ooxxld jxi-odxxoo anxxxxaJly' a sxxxn 
xxixioli in 03COOSS of flxo sxxlxsox-ij^f ion ixicoxxxo of £4-200 
w^liioli w^as xxo-oossar^r xxxxtioi* flxo oondifions rooom- 
xrxxoxxdod flxo l>ojpax-f rrxe’sxxf of S>cioixfific! axxd Xn- 

dnsfrial X^osoarolx fo xnalco flxo A^sooiafion olig^ihxlo 
fox* a jart'anf. 

J Tsr csololxraf ioix of flxo f on fix :y<3St,T‘ of flxo oxcisfoxxco of 
C *xioolxoslov'xxlcia, an o3clxil>if ioxi of ooxxfoxxxjxox*ax-y cxxlfvxro 
axxd scionfifio aoliio vomoxxt lias Ixoon arraxxf^od af ESr-xxo, 
In IWtoiraNria, anti -will xrxxxxrxaLn oi>on xxnfil flxo oxid of 
Oofolxoi*. Tlxo t’jxliilxifioxx is dosij^nod fo sHow^ flxo 
jrxrogi-oss xrxado dxxx’iixj? flxo ooxxxxfx'x’^s "tAriof osxxsfonoo. 
'X'lxo soioxxfifict and ^oixox*al sfxxdioa coxxdnofod ixx dififoroxxt 
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f v-jxos of solxools, insfifnfos, and oollo^os ax*© ^->orf rayod, 
onlnxinalixxic? ixx tlxo rosoarolx oxdxllxifs fx*oxirx flxo soioxxoo 
faonlfios of flxo xxxxixr'-orsifios and from sjxocxial rosoarolx 
assooiafioxxs. TTlxo j^roaf ino**oase^ in flxo xxxxxnlxor axxxl 
oir-oxxlafioix of onlfxxral jxox’iodioals, flxo jxrodxxofion of 
l>oolv.s. axxd 1 . 1 x 0 xxxxmlxor of lit>rax*ios ojxxxxod, o.ffox'd a 
sf x’ilcixx^::]^ f ostinxoxx^^ fo flxo 2 xrt>^rr*oss Txxatlo. rTlxt^ xxxxdox'’- 
falcixx^-s of ^j?ox*^oi*nxxx<*in fal irxixxisf rios and fransjxorf 
dox’'X'lc>|>ixxc*xifs aro also ixxfin xxxf ol>’ ocxnxxoof e»rl wiflx flxis 
c;nllxii*xxl 2 >i*oprr«!ss, axxd "wliilsf now^ railw^avs Ixavo fc>oon 
IxxitJ, aii* sot-v-ioos oyxoxxod, jL>osfal, folo^rxxjxJxic, and 
f olofxlioxxio ooxnnxx initial: ions iixxj>rox»'*'*d and Cixcfoxxdod 
in x't'^nxofo at-tiias. xxxxxtilx sf il I roxxxaixxs f<x l>o ooixx^^lol-od, 
xxxxd sxxolx x\*cxf*l«: alx“<ixx<ly ixx Ixxxxxtl is tlioxx^lx 

if sfood, lil-co xxxx affisf’s xxixfirxislxoxi |xiofnx*o, xxjxon an 
oasol- 

'X^lxo Brxxo oxcliilxifioxx is ax'rxxnpjoxl fo slxow ftio oloso 
iixforrolafionslxijx Ixolxv'ooix flxe> flxo soix'xiocis, atxd 

#j;onoral oxxlt xxi*o. syxx-oad of idc'as flxron^^lx llxxV 

roooijxf of foi'Xii^n* joxii'ixals xxnd ixtivrs is xjxcjxrt^ssoxl 1 >>j^ a 
lonpc aislo, flio wliifo xval Is of xvlxiolx litxvo tlarl^ linos 
fo x*<*|xrosoxxf rail\>v'xxy' traolcs, TTlxo cxxifri noox*ixi# 2 f diflioul- 
fios t'xxooxiTxf ox*od iix dnjxlioatixxpc lixxos in 2 >ooi*l>^ »ox‘^’^o< 1 
ar<*as Ixxxxj-o Ixx'oxxj^lxf fo|^xitlxor sjx^oialisfs ixx diffxii'x^nt 
lxraxx<ilx*’»s of }'>xxx*<^ axxd xxjxjxliod soix-ixxtio, and sxxoli 
ooi X no ?ci oxx ft «x.x*o crlovorly indicjxxtorl. Clflioz* lirxlcs, sxxoli 
as llxal <xf 1 1 x 0 Minisl-r*^^ of Hoalfli 'vx’il.li flxo x-a<li\*,m 
<’>>c:liil>it ft'fnxi d aoli^'xxxo V and flxo jixrot 1 ncifs fx*om c>tlxt*i‘ 
om*ali^,'o sjxxxs, xxx*o t.'nx^xlxasisc'd . Tlx*^ rxiotixxf |xx*i>w’'flx of 
fon’-xis, xxrlxaxxisnx, is dofxiofo^d Ixx sf *xt-iftl.i<ixxl titisi^tx.'.- 
axxxoxi^ sinall-soalo <x|x|>ax*at « is ill ixst #-at inj:^ flx<« latost 
xr»x>-tJxods ixx jxxjx*if>’'ixx^ w*«.fox* ^<f'xx«>rtxt iiif^ 

oloGt rioif>*, ofG. f^oioxxoos c-oxxoor-xxxxl x^'iflx iixxxrxixxxxxt ** 
lixaffox’ and tlxoso wlxioli *xro ol>s<.»rv**xtioxxxxl *-xnt) 
dxisox'if »t i x”© ocioxx| f li€» j^roxxxxd Hoox* ; f Ixo * vxaf IxomxxtioAi I 
soionox^ft aro alxovo, xrlxilsf flxx^ f >lxiloso|'>lii<ial sfixdio>s • 
j.>laood st ill lxxj^»:Iior- Arolxif o*otxxrall y flxx=* xixaixx Ixxxll is ix 

sxxi*f*i*iso of ixxx|>rossi v^o ftjxaoioxxsnoss. '’Plio ^ra«*o*fiil 
fxat'alxolas of ooxxGx:j^fci adxxxif a xxx»xxc.ixxxxxxxx of li^iit ; 
snxalloi' stxr*roxxndixx|^ jxxxx^ilions Cioxil.airx ojclxilxitft of 1 lit* 
yxxxlxlio v^,'or*lcs of i xnj'xox'f aixf fov^^'xxs anil t lxt^> sx=*<*f i< »n.‘- 

of Guil t; ixf-x?. 

Tm-^ x'ojxorfs of flxo Goxxntiil axxd dirootox* of flit* 
XsTox'niaxx X^oolcyor <l>l>«orvxxfox'y for flxo yoar ondx**! 
]Max'. 3 1, 102S, ftlixx'w flxxxf, in sjxifo of oxcoofxf ioxxxxl ly 

xiixf avAXAzralxlo xv-tiaf Ixor, flxo xxsofxxl w^ox'lc xvlxiolx lliis 
insfifxxfion lias l>«^on c-arryinj^ on ftxi* sovoral yoxx-rs 
yxasf lias Ixoon vroU xnainf aixxod* Wit lx flxo oxcoojpf i< »»i 

of axx 03cjf>odifion (rvxinod l>y oloxxds) fo I-tiolixnoixtl, 
Yox'icftlxiro, fo olxsorvo flxo fofal oolijxso of tlxo ftiirx 
in d vxxxo 11127, fliox^o Ixas l>oon lifflo variafion ixx flio 
formor y^rojccraxxxxxxo of xvorlc, flxo maxxx foafxi.x*os of 
"wlxiolx aro flxo classitxoxxf ion of sfollar sjxocfra fx'oxxi 
oriy^xxal otxsc^rvaf ioxxs, flxo dofox*xicxinatioxx of syxoofro* 
SGOjxic jxaralla>c:os, jxarfioxilarly of oarly-fy^po sfars, 
and flxo sjpooial sfxidy of ooxrfairx 1>rif?lxf -lino Ixydro- 
^oxx sfars. Oonsidoralxlo royxairo fo flxo ol>«<»»*^^»rfor\' 
IxxxildlnjE^ Ixa-vo f^oorx oairriod. onf^ and fl^o 
Ixas Ixooxx inox-oasod l>y flxo addifion of aonxo iDfood 
lorxsos, wlxiclx Xxaxro 1>oon £»nrolxaaed af a 
TJfrxforf ntnafoly flxo Unanoial jposifion of flat^ o’fcxsorva- 
fory is xxof so favonralxlo as anigrlif .%>o dLosi^eod» fl»*> 
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«tooOtajnLt»9 for* ^HowIki.^ <H&fi<?itj of £S^ 3«. Oc2^. 

X'fe lxek» ixi^oossew-'y t>o x'ocl'o.oo tlao »oHol^T^Kip i 5 r«rn-fc 

firom ijSlfiO to iulOO |.>or £bx^xi.u:zu.. Tiio iii.ooxno ia «till 
lawr^oly' <icsi>»nclotxt- ort. ejpocickl cioxi^etf ioz3L£» etxxcX sv»l>- 
^orijptiorxis, it ie g:roa,tl 5 r to l>o Ho^pod tlxcbt ixxcsroct^ed 

Ixolp wiXl eilxojrtly t>t> fox^eXiooixiin.^ «o tlxebt; tXio vor^r 
vaJxxMfclxlo -w'oi'lc -w'lxiolx tlxo c>l>«oi"v"atOT*y porfor-nci** xxx&,y 
X>© OMJTX'iocl on witlioxit tli*^ oni'bcbrx'assmont of irx4Bb<io- 
'qxiCbto nxx«tixoi<xl xxio«ms. 

IVXxx. I-t- A- l^ijmAXvXTsr, tlie* nutlxoi:* of “ ’'t'lxo lESixxestoixx 
X>oliasioxx a-nci otlxor* Ew^ayw,” in a tjonnxixxnioation to t.lxo 
•otlitoir, olxJoct« to txvo pais&a^os irx tlxo tslxox't xxotioo of lii» 
Ibools: in ISr^vrrmxJK of Jvixio 23 (vol. 121, p. OVO), nanxoly, 
(1> «c 4 xroe>ly r-ofox’eixxoo is xnaclo to th.o oriprinal 

. pnlxl legations of iSinstoin aixci Ixits «nc50owisors,'* ’ axxcl (2) 
** otliox* topios, axj-aiixly moolxaxiiotxl.’* 'X’lxo »socioml ol>- 
{ j€^<?tion i« <lno to a »xxi«ixixclor«taix<linjE^ of 1 1xo ttux-nx 
!: *■ xxiociljanical,’ xvliic-.lk in tixo xxotioe' i« xx«<'tl in Iho Ax iiloi' 

! .sona<'» ‘ pox-taixxiniar to mocrlianiots * (cf. “ CUianxl 
. I>iotic^naxw ’’*> i 1*^ tlio 24: otH<*r t^>pio« ” oan l-so 

i in<:-.ln<lt 5 <l nxxclor tHi« lioacl. tlxx- I'ixst- ol>jc*c*- 

^ tioix, tlio titlo o>iow<'n ^1^- Ko<iixxaxi fox' lxi« l>oolc 

" <:;loxvi'l>’' pointssi to tlio fix'j=it as* l>y fax* tlxo xnoj-st. ixxi- 

‘ pox*tant. ixx lxi« owxx ot*tixxjat.i<»xx ; in faot, xno«t of tlio 
I oflxoTK cloxxl xvitlx px*t>l::>loxnH fxxfxjiliax* to Ktixclonts* of 
r Tri<><ilianicK and t*txH for* no wpe'C'ial xxic^jxtioxx. ^'*1**^ fii*Kt 
t oMMa>^ <r*oixtaixis 4 3 x*of<*i*oxxo4's? of all <lo|jr«’oo« of imi*oi*t - 
anoo, i nc^l * iciixxi^ xx wxior'o ox* tnot**^' to |> 0 |>nl*xt* IxxxxlcfH, to 
' Kix*«t.oiix’« j[>oj>\xlar* (^€*xTa;in’V'x*i*»t iimllioli) t raot oxx 
ltt>lativity,” 4 to 10itdinp;t.c>xx’i-4 *“ t4|>ao4**, T'imo, axx<l 
tix'xxx'itation,* ' fi to 'V’ai'ions* t'>c:|>ox*ixxxoxxtal j>xxj>ox*x, txnxl 4 
jto tlix^ xvx'itin^si of J“*x'of. l.*oox*. '^Pliox'o x« no r-x'*fox*c'-x*c50 
Wf Ixatovx'T* t*> tlxo €>ri><f*.t*cxl of Kixxwtc^ixx lxirxx«<*lf , xxox* 

"■^f f^oiixoaiV', lMiiilcowt-;Jk,ij, VVo,v'K l-.ov*i-C?iv^it*i to xnoxxtioxx 
!oxxly a fow’^ of Ixifc* xxxc'xjt'Mwox'M, xvnd nono to xxny axitlxox*ita~ 
tix-'x** tx“oati«e» latx^x* tlxxxix J\iddixxp:t oix’w “ fc^paoe, ’'Pixxxo, axxd 
< a x'a'^itat ioix,” ixot ox'-oxx to l*i« “ JVlatlxorxxatioal Tlxooiry 
of Kolxbtiv’it'.v. ” 

'Pii I*: Xrxtox*nxxt iox'iixl X'''o<lf»i*atioxx of Xxxtollox*t ixal 

l^nioiisi ( Txxtox'xxsxt iorxal<*x* A^€a*lxaix<l fiix* Icxxlt xxr*ol lo 

Xixis»x.xx*xnx’jntxir>»oi t) txxxrxoxxii<*OM xx fxftlx oongr*oss to 
x<r*ld in l^x*ap;Txo oxx Oot. 1 — 3- X-.ootxxrofs arxxX cliscn-s*- 

iioxx5* 'bvill ooxxtx-o x'oxnxcl tlxo tlxt-iTaxo ** 'X'lxo Eloxnoixta 
*f IVloclox'xx CiviliMxxtioxx.” -Ajrxtxm^ oxepootod Mpt’«al<:ox-e 
.x'o -A.. X^’ontaxxxxx of tlxo Tixxx’oaxx Jntox*ixational do 
"'x-a’s’^ail, C^Hoxxovxx, tlx€> ai'olxitoot lo Oox*l>xx»ioi:*, tlxo 
•H^^olxoaxxalyat •Txxn^, axxcl tlxo aociolo^i»t II>o IVXarx. 
'Ixo fix*Mt ooni^ross x?vas at I^axris xxndor tlxo px^oisidonoy 
F 13orol 5 aixxoo tXxon tlxo 'F’odox'atioxx Ixae* mot in IVLilarx, 
Vionna, XXoidollxorg, and IF'x*anlcfxix*t- As xxow' oir^an- 
is€'d, tVxo jF'odoxration is Ixasod on nnions in Ooxmany, 
Axxstria, JBolgixxTn,, Spain, XiIstlxoTxia, l5*raTxoo, XXxxxxgcairy, 
Italy, X^olaxxd, 3Etoxxxrnani a, and C?3!tooXxo - Slo^’^akia. 

is officially rof^istoxrod w^itlx tlxo 3 nlor'xxatioxxal 
institute of Irxtollootxxal Oo-opox*atioxx in JPax*is, 
□L'lioT'o is still xxo forxxxally affiliatod 33xritislx xxnion, 
ptxt ooptaot Ixas Ixoon mado -w-itlx tlxo Xnfor-mation 
feor*vioo on Xntomatlonal Affairs, lO St- damos’s 
pqnax:*o, I-,ondon, S-W". X, and Mr. X>oni« JSxxactoix, of 
g3 Oampdorx XXill Sx^naro, X^ondon, W.S, is oxrxo of tlxo 
pv-o xnomlxoxrs of tlxo jpox^xnanont oommittoo- Appli> 
Rations for momlxorslxip and for moro dotcnlod 
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proia^raxnxrxxos slxonld 1b^ nxado to tlxo soorotary of tlxo 
X*\>doratioxx, X^rinco Olxarlos do X%.olxaxx, W^ion IV., 

IS Xtaixxxxr^asso, Axxstria. Tlxo oXxjoots of tlxo XJ*od€«ra- 
tion ixxolxxdo tlxtx foslorixx#? of } 3 ox*wonal rolatioxxslxips 
amoxx^ tlxo ‘ ixxtolli^^orxaca ’ of Knropo l>y opoxxinfj 
oorrosporxxloxxeo witix dxstinj^^nislxod f oroif^xxors, l>y 
porsorxal ixxtx*odnclioni-i, axx<l l^y Ixospit ality to stran^^ors, 
ospocially tlxoso on profe^ssional orrarxiis. Any efforts 
to x*oooxxstx*xxct X*-xj-X-oj>oan society xxjay Ixo wolconxod. 
'I’lio liistory of intx^x'national sox;iotix?s irxdicatos tlxat 
a dofinito aixxi axxd opon adlxosion Ixavo Ixooxx oonditioxxs 
of lastix>|^ sxxoo€xss. 

-OonoisTKit, d. X". O. IVIoo«.H:-15a-rVXXyV5»^<xisj Ixas 
xxoooptod tlxo iixvitation of tljo C-onneil to Ixoeoxxxo 
pi'osidoxxt of tlxo d nixior lixstif ntioxi of ISnjg^ixxoox's ixx 
sncoossiorx to ^ii* IVIox'doolx ^VlaoOoxxald - IXis iixd no tioix 
will talco placio xxt a xxxootixxg; to Ixo liold at tlxo X^oyal 
3<»<^it^ty of A^i'ts on l^^ritlsy, X_>oc, 7, xrlion Ixo xv'ill 
<lx^liv'ox* Ills addx'oss. 

Wi'i'fx i*ofoi*«^ix<?o to tXio ac'adx'Txiic* and otlix^r lxoxxonx*s 
wliidx di.-tt iixgfxxislxx'd tlxo carooi* *>f tlxo lato 'V^isoomxt 
Tlal<lano, it is notx*’v\'Oj*tlxy tlxat 1 x 0 v**as oloctocl to 
tla* followslxi^x of tlxo l<<»\-al t^ocrioty in ICovornlxor 
1 *xnd tl»ns -vvlxilst xx of^xnxnonox*. Also, tlxo <lato 

ooi XK'itlos till* olo**ti*>n x.>f tla* ltitt> 3'‘3xl%\*ard <. -eoil 

< »nixixx<*‘Ms, K»xx*l Tx'oaj^lx, l>ollx Ixc'ixig^ s’lxfr'oially 

s4*lttc_*tod fcji* i liol *xsi * >ii in tlx*' ISocioty's raxxl^s oxx tlxo 
jtffx'^ »nxx<l of s*'rv’i<*os to x Ixc- o»xnsc* of sc’:i*L*ixo*'. It is of 
int«»x*osf tc» x'<?*;*xll tinxt tlxo alxoN'o xxoinimxtxixxxs -woro 
xnadx* <lnx*ixx^ tlx€> prx'sii lonc*^\* t>f l_,oi*d l^xxyloigcli < IVlOo — 

fisr ooxxnoxcion %\*itlx tlxo frxx'tlxoxxxrxixxjC I3i*itislx Ixx^lxxstx'ios 
ff’xxii* <1020), tvo ax*o inforxnotl tlxat. tlxo spaoo alr*>ady 
taWon in tlxo fAoioxxtilio Xxxstrxxnxont S^oction is 0520 
scivxar*o foot, axxxl 50 firms xxrt* pax*tioipatixX|^. Tliixs 
tlxo ixj^xxros fox* tlxo 1 02S f^^air, xxtxxxxoly, 5000 sx^nai'e 
foot xxxxd 52 firxxxs, Ixavo alixxa^iy txoon oxcoodod. *3 'Ixo 
total spaoo for tlxo vrlxolo of tlxo 33i*itislx Ixxdxjstx-ios 3:**xxir 
<xt prosoixt allotted is 2 1 1 ,000 stinai'o foot, and 7S1 fxrxxxs 
«xx*o talcing 

As in i>i*ox'ions yoax-s, dxxx-ixxg tlxo forfcixoorxxixxg 
wixitox', IVTi*. H. V. ijJax'nox', tlxo g-xxido domoxistr-ator 
of tlxo 334>f Ixarnstod ISxcrporirxxoxxtal {Station, and otlxor 
xxxoxxxlxors of tlxc' st.xxff, will l>«> al>lo to gix^o a fow 
loctxii*os to Olxatnlxox's of Agricnltxxro aixd ffLortdoxxlttrro, 
IFai'xxioi's’ C'^lnlxs, 3*''ax-xxx VN'orlcox-s’ Assooiatioxxs, A-gri- 
oxxttxix'al Si^ociotios, oto., on t li€?> 33.0 tlx aixxs tod oxcpoxHl- 

arnonts- foo -vx'ill l>o olxargoxi fox* tlxo loctxxroxTss* 

SOX' vd cos, Ixxxt any associatioxx oxxgaging tlxom w*ovxld 
l>o oacpoctod to defray tlxoix* tx'avollixxg axxd Ixotol 
oxcpoxxsos and to xnalcc snclx arrangomonts fnr -tlxo 
lootxxros as may Ixo xxocossary. All commnxxioatioxxs 
rogarding loctxxx'os slxonld. l>o addressed to tlxo Srooretary, 
Ttotlxamstod HSxcpox'iiXiorxttxl S3tati<->n, liarpondon, morts, 

Tmc T^alaeontologisolxxx Oosollsclxaft is to meet tHia 
year* ixx ISndapost on SSopt. 26 — 20, and tlxo 'mooting 
'will 1 x 0 folloxyod Ixy oxccnxaions lasting: xxntil Oot. 5. 
□Tlxo oonxploto oost is ^stimatod at 32 alxillin^a a day. 
Ooznnxnnioatioxxs aro pronxisod Ixy Oonr3<»n^ *3?, 

IBldin^or, SC, Ol^lxr^&nlxorgs, K., 3L»aaln33>n9>ol^ A, 3La.ol>na» 

33- 33iolxtor, and O- dEaC* ' Ocytaila oan l:»o 
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fx*om ** I>iro&:t>ioja dt^or Ooolo^solxon 

Xt wa.£i rojpor-fcoci x'€'Ooa 3 it.l>r ±rx tAx& «XaXI>^ jpx-oss t;li:Sb^ ■t.ix^ 
l£kt>o Oo\iiatii Vi^yetaco X&ebcl l:>oq\:LOart>];io€X Xia.» oas't>£tl>o, v«blvi^« 3 <X 
&.-t> xi-koro t^Xietrk. ■fcw'O rr&illiork. jpouncis, to -t-lio .A.cscwclorrjy of 
S5c5ioooo» a,t/ 13o:c5l£Lj>0£t.t«. TTlne* soorof-cur-y o£ Ao«,cloxany, 

in jre»p>ly f-o an in<3[ni5*y, infoxrms ns tliia-fc valno of 

■fclio X>o<^n.os-fc >3 as not> as yof. l^oon fnlly assossod, ai3cl 
f-liaf. il> is nnoojrt>aJ[n xvlnoiA -fiio .A.cja<lc*>T-rjy -v^^ill "too aX>lo 
-fco on tor into ]possassion in vio-w of tiio faot tliat 
sovox*al lo^al actions aro still xxoclooiclocl, and t%^o 
Oonnt’s titlo to oortaiii lixarts of Ixis 

tooing oontostod. ’X'lio ro-v^nixo of tiio ostat*' w'O^ald 
X>o nsod X>y tlxo -Aoadomy o-scolxisivojy foi* sc^iontific* 
and xxational x>nrx>osos, 

rTiTis ontire* issiao of JS7 £o3* 

d vino 1 is dov'otc^d to a wnxnxiriai*y of tlK.'' r*<^snlts of a dozoxx 
roooxxt rosoaroixos C‘a.T*ri<s<i <^xit ixx tli«> KLaisox* ’W’iUnolxn 

Xxxstitxjto ixx o:2»*»x-in>oxji txxl oxn Ixry ole >|^y, on tlxo ooi'o- 

t»ral C!Orto:?c, xxnd oxx v^ax'iovxs jxiiysioal anci olionxioxxl 

jxrolxIxaxiK xxxxd to rooords of tlxo xxrixxoijxai ac*ti t ie'-s of 

tlxo XCaistiiX" Willjolxxx osolJ soli aft fx-oixx ^jii'il 11>2T to 

IVXax'oli J 02H, inolvidiii^ t-lxo x'oj-xox-ts of tlio -v'aritJtis 
Tristit-ntos. Tlxo i-o|>orts atYor*<l sti'iiciix^ ovidc^nc^o of 
tlio soioxxtilio ontsr^y and orxte!n-x>x*iso of t Ixo Txxst it vi tos. 

‘V’' 01 -XJMXC f20 of tlxo CJollootod H-osoarolxos of tfio 
ISTatioxxal X^lxysioal 1 ^alxox’fvtox'y Jias jxagjos, axxd 

inolnclos 30 ixxx*xrxoirs x>xxX>lisiiod in tli<5 ;v'oai-s 10220 — 
102T doalin^ witli <x^nostions of axx ojxtioxxl olxax-txotox*. Of 
tJrxeso ixxoxxxoirs, ZMi*. ’X'- fcixnitli, tlrio Jioaxl o»f t-lxo Opxtioixl 
X>ivisioxi, is ros^ponsi t>lo for 13, -w-fiioli dx'al xA-'itli tlxo 
jxroixortios aix<l dofoots of tlrxo ooini.xon<»ixt pax*ia of 
optical instrvxxxnen ts- <:5nild is rosjxonsilxlo for 

xxxainly <5onoomo<l -witlx oolovir xnoasxiromont , axxd l^r. 
W^^alsti fox* *4 dealing •w'itlx proTxloms of | ilxotox iiotry . A. 

slxoT't alnstract prooodos oaoix ixxoixxoir, so tlriat tlio t-<*xidc>»r 
xnay c^xiidcly nxalco Ixixnsolf aoc^vxaixxtoil vvitlx its olijoot 
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and rosnlts. Any raador does isk3 xnnst laa im.* 

px*ossod writlx tXxo groat ’V'alxjxo to tlxo Marions Ixranolxoa 
of tlxo optical indnstxy of tlxo tvorfe x?elxiolx Ixas l^oon 
dono at tlxo I-.al:>ox*atory dvxring fHo poriod oovorod Tt>y 
tlxo volxxxno. 

Ax-x^i^o^ocxoisrs ax'o invited for tlxo follo-tving appoint- 

nxoxxts, on or l>ofor*o tlxo dates xnontionod i Arx assist-^ 

xxxxt txaotox-iologist at tlxo XJnivorsity of II>xxrlxanx 

Oollogo of IVTodioino, I^o-vvctxatlo-xxpon-Tyno 'T'lxo Xto- 

gistrar, XJxxi vox'sity of X>vxrlxarxx OoHogo of 3 \Xodioino, 
JSTowoxxstlo - njxon - Tyno (fSopt - 22 ). An agricnltnral 

ooononxist at tlxo ISJ'ortlx of f^ootland Oollogo of A.gri- 

cxxlt iiro T['’lxo 55oc'T*otax*y, 1N3 ortlx of Scotland Oollogo of 

Agrioxxltxxro, -4-1^ XTnion Street, Al>ex-deen (Sojit- 22). 
A part-tixxxe xvoxnaxx doxn onst x'at or in olxonxistry in tlxo 
Moixsolxold and Social Science llcpai'tment of XCxng*s 

follogo for Women Tlxo Seoxetary, K^ing*s Oollege 

for Woixxexx, Oamjxden Will Woad, 'W.B (Sept. 2J>>L 
Axx assistant conservatoi* of forests ixndex* tlxo T>epax*ti- 
xxiexxt of Agrioxxltixi*x% axxd T*''ox*x*sts of tlxo Sxx<ian^ 

Oox'orxxrnt'xxt ’^Plix’* C ^oxxtrol l*^r, Sn*laix < 4 o verixxxxexxt 

I-.on<loxx Oflxcie, "V\"<'llixxgton 1-1 on so, 1-5 iic*lxinglxaxn t^at**, 
S.W .1 (Oct- t>>. ^falo assistant sxx jM^i‘iixtondeiit » >f 
trtxflic (t^^lass Xf.^ ixx tlxo I.#oxx<loix T’c^lc* I >lioxio Service*, 
axxd xxxalx* assist-axxt tx*aXiic stiy>c*T'ixxt.ondont in tJi* 

r*rovinc5«^s, 1 4 . 1^.0.— — ’'Plio Socrc't xxx*y , X'ivil Sei-vico Oojt»» 
mission, X5xix*lirxgt oxx C5^a rderxs, \V" . 1 (Oot. 2f»)- \ 

Ixead xnastorsl iij[> of tlxo HLixxg Xld \vxxr<l tlxo 

XJiglx ScXxc>ol fox* tXoys, TYii'xniixgliaxn. Tlxo So<*x*etxx r-\ . 

liJLing Xllil vex^rd’s Scliool, 15ix*niinglxaxn. T^Jvoxxiii;^ 

lootxxx*ors in stniotixral C">xxgi ixet^ring xxxxd grapliiow, strif**- 
tnx*al steel vvoi'lc < 1 c'^s i gn , and leiri forced 00 ri<*ret e desixrii. 
respect ively, xxt tli<^ Wox-oixgJi l-^oly 1 Ini i<5 Exxstilii:*' 

— — J^*irxcipal, X5oroxxgli XV>Jy teclixxic Jxistit 1 it t •, 

IXoi*ongli Tt^ixxd, S.1£J. 1- A.n assistant A.vix*o less cngin<’*'i' 
for tlxe i*nl>lic W’^oi'lcs TXejxai-txnoxxt of tlie Cl ovemxi ix*i it 

of JtXong-iCong Tlxo C -x-'oxvrx Agc»rxts for tlxet C'^oloni* •--- 

4- IW'Jilllxanlc, S.W.l (c^xxotixxg ■fl-4r3)« 
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^NXisTEioas j^ ism IVtxcTXGom'ncs. Tlxe In.c.tr^c.'ntTi. C 7 cn - 

tt 4 !r^ for Septexnlxer coxxtains axx interesting ai*ticl<'' X»y 
IWCr, A.. Xl. Hinlcs on xnotoox*s and xnetoox*ites, sxxggosted, 
as lie says, t*y X*x*of . Olivier’s x*ecent Ixoolv on tlxe sxxlxjecjst^ 
Tlxe Xxoolc: regards large axxd small xrxetoox'S xxs xrxomlxors 
of tlxe saxxxe class, Ixnt IVIx*. IdLiixlxs gives roasoixs fox* Ixis 
dissent froxrx tlxis view. .We recalls 'vritlx xxpproval SSix* 
I^olxert Wall’s sxxggestion tlxat tlxe larger xxxx^teors xnay 
Ixave Ixeen e>cpelled from tex'X'ostrial volcanoes in long 
past ages. Txxeir orlxits w’-onld continne to lie near tHat 
of tlxe eartlx, so tlxat axx everxtxxal rotxxx'xx to it 'vv'onld not 
l>o improl>al>le. We also regards as ixixioncei valxle tlxe 
idea tlxat xxxeteors of tlxe coTri^^lioated ‘ pltxxxx-pviddixi^ ’ 
stx-nctnre covxld Ixave originated eitlxer ixx tlix.? snxx or in 
interj >lanetax*y space 5 tlxey xrxixst Ixavo l>ee»x forxxxed oxx 
sonxxx planetary body, and t-lie cax-tlx is tlxe xxxost ob- 
v’^ions suggestion. itis argxxxn<?xit migbt also Ix-s nsed to 
sn2>port- Proxxtor'’s view tlxat tlxe comets of slxort i>ex'iod 
Ixtxd been excjxolled fx*oxxi 3^ n pi ter and tlxo otber giaxxt 
planets. 

IVIr- Irlinlcs turns to tbe masses of iroxx wlxiob are 
classed as nxeteorie bxxt -were not seen to fall ; bes xxotes 
tbat fi ve-sixctlxs of tbeixx were foxxnd in Anxex-icxx and 
Australia, wlxereas tlxx^. recorded falls are in a xnajority 
in tbe old world. 'We excplains tliis by sxxjxposing tlxat 
xxxost of tlxeso masses liavo never le>ft tbe eartb, but 
•were, lilce tlxe otixvxs, tlxe prodvxctx^x of volce^elo activity. 
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Tbeir distrilxvxt ioix may eitlxer indicate grefextex* vc»lcan»<' 
activity ixx certain regions ixx exxrly txxnx^s, ox* climxxtii*. 
coxxclitioxxs xxxox*e suitable for tbe preservation of ii»c 
meteors. Tbe articsle also deals 'W'itlx ooxxxefca»*y pliysK*-^. 
and poixits out tlxe inaxiocfxxxvoy of mutual fx-ictioxi f»f 
particles to sujxply tbe vxolexxt eacpvxlsive fox'ce tbat ’v\'4»-*- 
dexxioxxstx-ated to xxscist in tbe etivelopes of JM[orelioxxs«*'H 
comet ; no solvxtioxx of tbe difficulty is axTC'ived at- 

Tms Oxxixrnp otr ZvirxrA. Wrsnoxjx-xs. Tbis star bas been 

a favoxxx'ite object for double star observexrs ow-ing to 
slxort period axxd tlxe bx*igbtness of botb componexitsi. 
it bas xxx>w coxxxpletcsj tlxrex’jr x*evolxxtioxxs sixxce 
covory, axxd materials exist for a very aocux*ato ox’liit- 
it is clisoxxssed very fixlly by XS. S^ilbernagcsl in .^Ir^/r. 
JSTctcTi,. We stvidies tlxe systematic errox's of t 

observers. W is final pex*iod is 34*4 XT years, tbe ecct- 11 - 
tricity being 0 * 415(5 axx«i tbe sexxxi -xxxajor aacris l- 34 i» . 
Tbore is soxxxe evidence of a progressive nxovoxrxoxit ct 
tbe rxode of 1 ixx lO yeax:ia. Adopting a parallax ot 
O- lOO*^, tbe xnasses of tbe coxxipoixents af^ X- 3 S axxd <>- /‘X 
of tbe sun’s mass. Tlxo dianxeter of tbe pxfincsipal 
is given as 2 |t txxxxes tbe svxn’s, its dexxsity one'-t<s>rxtb ot 
tbe suxx’s. g^oxxxe p«!Ople bave susjpeotsd axx ixxvisxex^^ 
companion froxn supposed irx^egdlaxrlties in- tlxe xnotioi’i ; 
tbe author does not tbinJki tbat . tbe estddebee ire< 3 ixiv<*‘ 
tbis. 
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Mxtmm 1 ir Ac: a.^io:n' jisr ^xTBarRA3U.A. JV3sa^3t> AJWt»i».j.OA- — —Mir-. 
A^'a-rs.-t^zA jK- I>awsonL Iacus }^Aii:>lislAecl ijot ^7’ €>nur'»%€xZ, €>f 

jA. »%tH!r€>2^€»Z€>Q’i€}cgt 'V'i>]| i 0S» I^t.^ 1» 4 Ba st^Axci y 

>f t>lA^ olnajraol-^jris-tic feat/ux^» AXiAAjnrixrAiOoa-fcioxx afs 

Airactiirtodl iii .A.Ai»t.r*alia and Ame>x*ioa, l:>aac»d jAartly vifMort 
ievidoAAOo, and j>«fcx*f>ly ujAOri a jx5»x*eson.al 
s^jcaAninatvinn oC wnolTi o£ aot>nal m-^tmncAiaa oa* ■fcl'Jioii* 

>l:AC>t> 045 A*ajpl'AS as* airo availal-Alo a i^nintv o€ 

mjpm't/arico, at* ii:. lick.^ <‘>nat>l«3dl 't.lAn an-tliOi- tr-o tvlrici? 

son'boAit.ion.^ rtAaint^aiiA*^! Tby xtAany AVi*itcj*’s» tvlna-fc nmnri- 
niJfi oat-inn in fci<.mt;l:A ^rrAoi'ioa i« a A*aMXxlt c>£ ixa-fcAxral 
tauiSOiS:* it- xxndoxxlxtvedl^*' 'wass in tvlTin 04E*a*ly j>«?*»*iocl^ iix 

in .A.ixwt-r*alia tlxa nhjc^ct o£ mnnnxxIfioat^inAx 
to »evxi!m*o tiio narosox-v’^ation of t-lxei Ixocly xjLrxt^il t-Ixo 
xrolnrx^od c«:^i*onrxoniOB aftor* doatii liad V»oon oonxfxlntoci. 
Hlonoo it jxnooBBarjr tliat tlxo l>ody wlxonld l>o jxox-t - 

vh»lo owixx^ to tlxo fnrscuxAoxit- moving? of tlxo c'anxi^. TItjo 
soci> AJv asst, t liOj'ofoT-o, ]|[xi*Oi!*oi’Vocl ixx a x>oBitir>xi -wliiolx -vt'-aB 

>ft<'Vi nmxatni-at, tino thuiiarlxB «<.>moti»x»<3« IxF-inj^ bo fax- 

>*snt t Ixat l<_nooB 'W’^ot'o fojrooci fox^tiind tlio Blxonldox-B. 

,’*oi-taiti f<>atxxrc*-B xvlxiolx ax*o xnoaxxixxi^loBB ixx ttxoir* ooix- 
o:>ct |;>oint to an ixitx-oclvxcod i-itxxal. trinolx, fox’ <>>c - 
nxjj^lo, iB tlxo xxx-aot ioo of xrxxxnxjxxifioatifxxx ovon w’lxoxx tlxo 
i<>x*j>Bo ’vv-aB cJoBtinxMi fox* oi'xxxxxation ox’ otlj€M' fox’fxi of 
loBtf'iic* tion i t-lio x***'^*^^*^ taicoxi to x'csrrxov'o tljo ox>iclx^i'- 
ixiB, tli<.> ixi^lx tlio 'v\-lxole’> €>f tix<» i>o<lx' W’»x<m af tei’A^'axrclB 
■>t*i’i>t. ; tlio la>*ixx>y of tlic' IxcxI.n*^ ox» a x’oof -<’ 0 X^<'*X’ 0<1 
liiatfcji’xn . ancl i tio |xaix'» t ixii^: of llxo l*od>’- vw’itfx x* 0 €i. 
>oln*t» and t ixc* attxaxxfxt to it a lifo-lil<o ai>x><eax*axxoo 

i>>' i>aintiTx^ tiko Bixr-xxn l<.oix oyc’ss-s. Itx l.xv tHo 

:.xv«*ixt v'-tifBt axx ^xx-l ific^ial o>*o of vviiito atoiix^ 

kx'itii Ixlaoic iixla>’ iiad Bxi|'>oi*wo<lod -s^'xxx’ioxiB €* 3 ir;i>c>x*ixx:BOxx tal 
tnc'tikoc l«- Jn 'IL'’ox*x*€'»m SHtrAxi t.M xxi’tificsiai m- 

=i*'*'xxx I >lin«: tlioBO of fLl#jf>'|xt, BonmtixxiX'B oowi’io «i»ollis«, 
vx'tM’x* orx;k fxloy ocl . ib tT*«».f iaxkss, lacistcinjC^ t-ixo xmoos- 

5iar->’ Bl-cill, Boxtxx’ttin kOB x '**•<■ t-lxo "witlx oottoxx* 

ixxd ioMtiiki^ tli<^ j>nf>il txx a j->t|acxxmnt- 

T*o'T**'Cxoxx V' -2V1 >VTCXTa< » Sjtoxx'a^ iixt oi*o»tinj^ Mn|^l4:oBtix>xxa 

aw to tixo do'V''olo|:>xxxx'TX t of to<*imicixm in. |*xott€>r*v‘ -xxxaidnjg 
a**o fxxado IV^r*. 'J-'3. V\’". OifFox’d as tlio x'OBnlt of a 

:s»ixal5? of tiio <iiBt.x*i1:>nLtion of tlxo xxjot4»0€i« €>mx>loyod iix 
kkixil-tixxjac Ikancl xxxxxonj^ tixo Jlixcliana of tJxo 

SS.-W’'. t’xxitorl iHtatoB ( ' * X^ott>ox';S'' -nxalncixxjac in tlx*> Srioxxtlx- 
WoBt,” L.7 €>f ^fttij'cuf'rfict- X -trh .-<?4 n'AO W- 

^ I , vol. iJ3, I^fo. B). ’X^'l.xo 

oi-it »ix of xxi<¥tlxod i» ttm iibo of a avox>xIoxx jxacldlo and 
Bt<iTio Of X^<^i axxvil ixx Bljtaj'xln^ tlio vo»«ol, tlxo anv’-il, 

x\d»it*h IB ns-5»aall>^ of rixx»«lxx'ooxxx sfiaxxo if xxxado of ]pottox‘>', 
a.|>l*li^d inaido, wliilk^ tlxo x^addlo iw xxbo<jL to nat 
or ta|> tix«» oaat' -ido. Ixx tlxo BOxxtJK-x^’oat tlxo xmaxdocl 
iianti nxotixod of ooilixx^ ia tlxat of tlxo I-^xxol^lo txritxoB 
aiLXXkl tlio T^avalno ; tixta anvil axxcl x>adxilo ax’o foxxxxd 
ainaxixg tlxo ^''xxxxxan, Hlxosilxonoan, axxd I*iman ti'ilxoB. 
OntMido tlxo BX'x^oial ax-oa xxndox’ ixxvoMfcigxxtion, tfxo non- 
jax.cldlr- xTfxotlxod of ooilod nottory ifcs tliat of .^.nxi^ri-oa 
fj*« >xtx tfko ^la«lcan slxoro of liox-in^ Htr*ait» to Ax’^^oxxtina, 
.t lio no^x'o xx^^^iojTA of j^Vfx-ioa, and iB fotxxxd wfjxar’ini^l^r ixx 
<. ^osf^axTxiax. I'ottcsx’y" anvils oooxxr* ixx tlxo INIiddlo and 
jVf iss9iaBix>l^i A^alloy, a«. 'woll a« ixx tlxo X^oxv-ox* 
;i % klortxdo H-ivox* 'Valle^y, l>oinjg: di«ooxxtixxxkoxa.B ixx diBlx-i- 
M>ntioix, nr>»o fxaddlo xxxxd axxvil t.oo !xnic| xxo i» al»o 

rfonxxd in tlxo noartlx- wofext of India, A.BBaxxx, and oxcfcmxda 
Efi’onk eoxxtlx -oaat- tlxx’oxxglx IVTala^a ixxto iVtolaxxoaia* 

P>ixt is xxot fonxxci in Afx-ioa. TJxo xn vosti^^ation sxxjx- 
||>or*ts tirxo ixidaxxondoxxt dovolox>nxe»xxt of x^ottox’j,*' ixx tixo 
^X»v*o>>lo x*a;g:ion, ax^d jwatifioB tixo l^>®liof tlxat tlxo xxon- 
|j>adtllo xxxotixod iief 4lixa olxi«nr ao far as tlxo aoxxtlx«'wo;^t 
|is nonoomod. I^ontxjgflx it is ^jxoesaifelo tl:*at I?x*.oi>lo 
|l>ott«srv Xiad a nortI;^»xm .j^^^iatio .oriiacln, tlxo jpdttaxrylessa 
^I'oa of ndrtlxarn ISTo^^lx .Autn^rlcxa la otxiootlon. 

^>atldlo and rnatlxoda xnay' rojproaarxt aarliar 
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and lator dlf^nsions froxxx tlxo old world- *I71xo araaa 
of distrilxxLtioxx of tlxo tlxroo tyx>o« of •**^***®*^^*^^^ 

anvil, x^^^ddXo, axxd non-x^^^^ddlo., slxow* tlxo xxaddlo as 
intarmodiate and tlxo xxon-xxaddlcs as xxox'inixoral , "wlxiclrx 
'woxald y>oint to tlxo soat of tlxo invoxxtion in tXio oontral 
ax’oa of tlxo jxottor’s ’W'lxool, x-ct. tliat in w^liioli XCf^yfxt and 
IVXosojxotaxxxia aro sitxaatod- On tlxo ot-lxor Ixand, tlxo 
non-jpaddio ooilin^? mi^lxt liax^o Ixx^on iixvontod ixxdo- 
pondontly' ixx -A.frioa, XGnrawia, and ^Vxxxoricsa, vrliilo t Ixo 
l^iaddlo nxotliod w*a« inv«nt«’»d l>otlx ixx A&xsa and in 
JVnxorioa. THo xvlieol Ixoixxpf ixix^ontod in tlxo Old 
World did not sjxroad to j'Vxxiorioa xxntil tlxo ooxninj^ of 
tlxo j>ooi>Ios of Ixiffflxor onltnro. 

,1 Tj'vnsJSTijt-E: Sx^isofinvcxsTsjs or* mrx-c X^x-xsm-l^xsii- Apart 

fronx spoctinxons raisod from ova, in w-lxioli tlxo xxxaxci- 
jrxxnm poriod of sxirvivai was t'v%’*o y^oars, xxo Jxivonilo 
O-Oxxmsland Inxxi^-fxslxos Ixavo Ixooxi sxsoix, xxxxtil in 
ITolxi-xxary so%>-on j^T-onn^^ spooimoxis of €j€ir<xtodL‘*4,& 

x\’<ix*o disc^oxTorc^d lxi< Ixn^ axndxxj^st %%»'ator \x-ood ixx tixo 
l^nof2C|3:ora Xtost>rvoii’ noar X^x’islxaixo- Tlioy' xvoro 
fonxid a<.*cii<loxxtcxlly* dixx’ixx^ tixx? oloarixigr of wood froxxx 
tlxxi rost*-x*x'oir. Xlc^lxor A. I^-oxif^nxaix |?^ivos a snm- 
liiar.v of tlio lit**'ratnro Ixoax'ixxjiC upon and 

doB<¥X’it><¥s tlix^ ajif ioartxnoo and lxa.lxits of tXxo ^.-oxxn^ 
iix*lix'ixlxials, xv Ixic’li aro xxoxv liv'ixxf? ixx ono of tlxo larg^o 
a<..|xxarta ixi tlko C,3tn.o<¥ii«lan<t iVfnwoxxxn (ilXrrw.. «~selrzrt€i. 

N'ol. il, pax't 2, lt>2B), TPliO B^n^oixnx'^rxs xnotxsvirod 
from. xxkixi- to lf>0 jixm. ixx lonjjctli- As a i-nlo tlxoy 

Ixroatix tlxx’on* 2 ;li t lioix* at a x'at o of alxont flftooxx 

ixxlialatioxxs a xxxixxxito, altlionjajlx v^’lxt'xx tli€^y ax’<.» dis- 
til rlx<*d tlxo x-ato inx*.>' Ix-o ino.roasod to at loast siicty- 
ol^lxt tinxos- M^lio iixxk^ is x^ox'v i*ax*c^ly xxsod in nonnal 
oonditions in tlxc* oloar w«*rtx’»x’ of tlxo ac^viarixim dnx*in«; 
tlxo da^^-tinio. '^r'lio fislx aro x*nost aotivo at dxisl«. and 
<lxirxnj 5 tlxo nii^lxt, axxd altlxoxjif?lx for tlxo most part tlxoy 
axH;^ cx-xLtrojmoty axxcl tox*pid, wlioxx distxxrlxoil. 

tlxo^r dart froxn and to oxid of tlxo oij^lxt-foot acpiarixxrn 
xvitXx oactromo ra^>idit>’- 'Tlxoir oyx^sl^lxt apjxoax’s to 
Ixo x»-«»r>r poor, axxd tlxoy soom, nxxlil^o most flsrxos, to Ixtx 
ixxsxxsooptilxlo to xdlxratioxxs- Tlxox am fcxX xxpoxx iiv’o 
XA'-orms and slxroddod piooos of x-aw' Ixoi^f, Ixixt Ixavcx 
Ixoon soon apparontl>^ foodixit 5 xxjxoxx aljs^al gp’ow'tlxs oxx 
tlxo xvatox'-W'oods in tlxo tanlc- 

IVoa^jExnajN' ICxrtoanvrroHr a ais-^^xx TAamcxa azxa. — 

I--iof orxxnj^ I5CX of ** X>io 'I'iox’xvolt dor 'f^ord- xxnd. Ostsoo 
< Alcadoxxxisolxo 'V^ox’la^^ierosollsolxaft m.l>-H-, X^npacigf) 
oontains igj^ood aoooxixxts of tlxoso tvro oxxrioxxs an<i 
intox’ostinig ^p^oxips. 'X'lxo ICixxorli 3 rxxolxa <VXX, dg|), 
dosorilxod Ixy A.dolf Itomazxo, ax‘«> nxinixto aninxals 
livings on mnd and ooaco on tlxo esioa Ixottom and on 
jmarlno alj^co. X>r- IVCortoxxaon Ixas mc5ontl;5r 
csoxxstmotoci a spooial not for oollootinK snolx or^^axxissnxs, 
xvlxicslx slxonld prdx’-o oactromol^" nsoftxl- , IManv spooioa, 
aro oxxly Is.noxvn ixx tlxo larval ooxxdition and. fow Ixavo 
Ixootx sooxx to olxanf^o ixxto tlio adxxlt- iJSx^fox’o tlxo last 
oixan^o talcos plaoo tlxo aniimal nxa^r Xxo aoxs:xxali 3 r 
xxxatxiro- TTlxx'oo ordors, Xivx^ farnilios, and si:sc |g:onora, 
Ix^^idos soxxio forxns not iKmow-n in tlxo adialt stato, aro 
rocoi^xxisixd froxxx tlxis axroa. A.11 aro xninxjLto, raxx^in^ 
fx'om IBO^ to 1 xxxnx. irx lom^tlx. ’X'lxoy' aro olong^tod, 
lr>ilatox'all>^ syxronotrioal anxnxals, -witlx 13 so^itnonta 
(raroly 14>- IClxoro is a stx’oni^ spinovxa oxxtiolo an 

an tori or ly protrxxdini^ proixosois romindin^ ono of 
at tlxo apozc of .xvlxiol^ tno rnotrtlx 
opons- A tmo oOexl om and Ixlood «y«tt«dtn aro ^ppaxr- 
ontly alxaont- 'I'lxo 'X^ardi^rada, Ixy O- I^alxam 
^ oontaina a sxxrvoy of tlxo marino fox^pa. , JSUxxno aro 
ooxxnnxonaals ox* parasitos on oclxinadox>ms, otlnox’s 
oconr on Jtlxo soa ^bottonx or alxcwo lxi]g^x-'wator marie. 
*rixo capao^y in tlxo land foxmxs fox* .rovivin^ aftor 
. prolon^sod dOainoatiodEX Xa woU lenow'xx,. a -driod<-dp l»all 
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orx (soom l>c»c»c>rtiii:x^ a.n «bot.ivci 

«^n.<l i-fc is «c>"w Itriov^r^n tlio xjTLei/irixxcd ST>Goi€>>s «,of. ixx 

t.>x€? S4XXXXO ~K>%r&,y. JNo t^i-txo xxiLe#t>*^xarxoi*i>l'-»osiw^ -fcxa.'tcos i>la.ce», 
^>€2>irx|ar like* l.>io xa^dult;:, \>\xt:, oh«.jrXj^ixx|^ it,« slcixx 
f r'c^ciutexitly'- 13ot::.J't tlxe etrid 'th© Ta-r-cii- 

| 7 X‘a<ia ax'«> »xow lod t>,v xxxfxxTLy as alcixx -fco trlxa 

aTxxxc9licl.s, tr-ln^’i fomxoT |;^a*ovi^ iDit^ixi.^ a,l^ oixts "tixTrio j>lao*^d 
xxoar* t,i f OX'S , ■fci'ao lat.-fcox, as in t/lxo |:>x*osont. "wnx'lc, 

noar or art-HroixocXs- ’:r''iioix* aflinit>ios ax*o 

vor^r^ xlifiRoutl-fc -fco rJ.otoi'xni:Q.o, axxcl nmxolx xnox'o ’W'ox’lc i« 
rocjixix-ocJ Ixofoi'o tr-Jbo < j xxowf^ion oan Ir^t-* s«^t t lo<l. 
lg:ronj>s olTox- a Tortile? fiol<l for rnarino 5 ftool<.jj^i»t m. 

^ lT^r*j3;c;'T*ioisr wram JVl^x.X'':: S^onrsTosoTvrxcM oi««j j - - 

O. -F'axxsfc (<J^r>«xr. JF*nm^//e>/o<7i/* I?. €x2 ; lOST) 

rooortis tlio Y>r<*sonoo of xaialo solxistf >soxxx<'S alono ixx 
o>c|:>orixxxontal irxf<?c*tions. ''Jf'on t~ltonsan<i liviix/2j snails 

.w'/if all fonncl it\ t lic? vioinitry t»f 
fciooolxox;^ at fivo froxn IVIarc^li to f'4c3X?t<=‘ixxl>or 

14120, wox-c? fyontl^*^ <.*rxxsli<?tl ono xx.t' a 1:-i»»io, an< i t-w*^nt:>^ 
'W'€^r*F^ foxxnd to l>o i»ifoc*to<l witlx tlio oor<’^aria? of 

jcxf^oirt,i,c't4,txi . Ftalxlxits or «lo^s -wc^ro s».tl >mitto<.l 
to ixifootioxx ■w'itli lniiiciro<ls of x'oatnro c'C'i'oai'ioc*, l>«tt 
o>ca.xniixo<l x*<-**^l niort<_!nj frorrj onc^ an<i a lialf 
fivo xnoxxtlis lalor, onl^y- iTi>nrxatnro nxa.l^> "W'orms 'wm*o 
^ Jh'x'om 33 to 1 ois "wox'xxis tlio 

roMyxesotives lir»sts, and a total of '72,S> irx tlio xxiixo Ixosts 
, and all tlxo xvorrns A^^^oro nxalo. Ixx X^x'ovioxis 
^^^l>^T*iTnoxxtal infootions froxxx snails oollootod ixx tlxo 
aroa no oonsistont sorios of onljy^ nxal.o or 
onl.v’^ foxnalo avox-xxxs >»a« l>oexx ol>tain<*d- ^Xcscordin/u: 
to Oort’s liy'x_>ot I losis (1021), that so^c is difforontiatcscl 
in tlio Tnirac?idivim_ stajaro an<l that xxll ooroaria* ’W'liioh 
<'i<*ve!loj> from a sinj^lo iniraoixlinm txro of tlio saino 
^o>c., Iho i*e?«xalt« j*eoord<Ml AvonJtl inclioatc? tliat tlio 
snails avoi-o^ ♦ rxxalt^ nxira<?i< iia, hvit 

it i« ooxxoaivahlo tlxat the* tlry' c'onditioxxs y>roA?"ailin|: 3 C 
tho ar’x?a xxxay liavas ht*on xnoi-e »c?voro €m tlir^ fonialo 
than oix the? nialo x’**^*'*^'J*^<-‘*^il'***' tho snails. JP^atxxx'al 

liiaixiaxx infaotions ac*<.|iiirod xxndor snesh oonditioxxs 
rnitriit liaA^'O oonsistocl of male? Avorrns oxiljy', axxd lianoo 
c'ould xxot have? haoxx dia^n«xsad hy tha fixidixi^jc of Oig#a:s 
tha fa»aos. Whila snoh infaations Avovild xxot hava 
tilt? saxna dasti*n«tiva aotion on tha JLivar axxd intastixxal 
traot c>f xTian as thosa x^i'odnoad hy nxah^s axx<l famalas 
x'asnltini^ in tha axtx'tisioxx of aiBjj^s iixto tha tissnas, if 
■1*^0 xnalas avcs ra nnxnax'oxxs tliay xni^lit olxstnxcst tha 
nxasaxxtario radic-las axnl tlxair saarotions oacasion an 
ax>X>X'’aoia1fc>la aosixxojxhilia. fc:>xxsj>aeta«l scliistosoxxxa in- 
foctions in andanxia ar-aas AvhaxA? stool a>camixxation is 
aonsistaxxtly naia^ativa nxi^ht ha stndiad in tha lijpfht 
of thasa a^cfxarinxants. 

*II.''KiMrT*3HiaA.n'XTaE: wism liii.jiO'rmc'A.x:. &?TXMrtTnA.‘a['ic>'rsr or* 

JPjL^Aro'T Tjastri?:. Xxx a raaont jxajxar, Xlixcon axxd 

J3annat-01ax‘l< dis<mss avidanoa for tha t>e?liaf that tha 
♦^•lactriaal oondixatiAdt y of a tissixa is lax-^jjaly dna to tha 
1 ^^‘^rxxxaahility of tha XJ^*'otox>l«'Smia xnoxnhx-anas of tha 
ooxxixxonant oalls t-o ioxxs, xxnrl 4/hat a ahaix^s^a in aon- 
dnativity is <lxxa txx and x-^^'oxiort ioxxal to *x change? in tlia 
l->ox*maahiJity of tha irxrotojplast s (aVo/. X^roe. JT^oxy. 
iS?oc., vol. lO (JST.S^.), l>Jo. 4^). 'X'haix* a>:x>arirr?axxts sliow 
tliat thax-a is a coxitixxxjcxns ohaxxga in <*oi i< 1 xtat i A'i ty Avith 
a aoxxtinno*is inai*e?xx«a in stiinnlation xxntii stixn vxlation 
ha<?omas lathal, axid it is six^|xosod thxxt tlia x'isa in aon- 
d nativity d ua to sxriallar stinxxali is of tha sxxxxxa him I as 
tha I'isa ohsai'A/'xr?<l with lathal stimuli. H-orna a^exxari - 
inaxxts oxx laaf tissxia of JFjT^c?*' m fx<Gli:3c slioAA^acl t liat thara 
is xnarhad saasonal vax'fatioxx of sansitivity, saaminj^ly 
xxna£Taata<l hy ttio tanxjxf^ratnra ohtaitxirx^ at tha tinxa of 
l^atliorixxi^ tha laavas. Tn sjxit/O of tlxis, hoAvo vor, tha 
tanxx>ai’atxxra of tlia tissxia Avlx^n stimxalatad ha^H a vary 
f>^ofov»nd affact nfxoxx Iho r*as|>onse?. lix jj^anaral, risa in 
taxn^ax'atnra hx-inj^s ahoxit a daox'aasa in ratiistanaa, axxd 
at tanxj^aratxiras hatwaan 20^ and 35*^ O, a ahani^a of 
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f^:H33P*l?:ESM:B3E3Et 3L^, 

I may altar tha ma^nltnda of tha rasfxonao a#* nxtjioh a*^ 
tan ^ar cant- Ajk, tha taxn.x>aratAxra of 150® C^IJ. and nj^- 
AiVards, tha rasistanoa navar asanmas a steady valna, 
hxxt dacraasas contixAixally Avith tirna nntil tha x^aslstanoa 
diaraotaristic of a daad and cornxxlataly X3armoa't:>la 
tissxia is attaixxad. 

T’nn ^5nrivLAaA.aA (d^AXr-Aisr ) JC-A.a'j:rtr<iXTAX<Tffi! or* 

14>22. A. racicsntly issxxad FfxtXlctxxx ‘ t.fxc, J'"xa/>rr‘«.a/ 

.^rxr«/tr/xecx^:a (Tohyo) (vol- 1 0» 

2), contains thraa hrxe>f notas oxi this inr*X^ortant 
aarthcxxxaha, oxxa hy tha lata JRi'of. Onxori and tAvo hy 
Ills snccassor, X?*i*€_Af- A.. Inxaxnnra- The? Shixnahax*a 

X**axinsxxla x->rojacts from tlia csoaat of ICinshin, t,ixa 
sonthe^x-n islfxnd, and coxxtaixxs ixx its esantra tlix? p^raat 
active volcanxx, TVTt. l.'^na&an. Tl>ax*a AA-art? tw^o strong 
shocics, tha aarliax' and strongar at ahoxit 1.^50 w.ivx.^ 
tha ot ljoi* at ahe>nt 11.3 a. ivx. yVs tht?y ox’iginatad iix 
c<>>i»tras al>ont 4^ mi las ax>art, JProf. I nxxxrtinra ragarxls 
thx?nx as formixxg *x i-win aartlicxnaha. JPr-of. Oxxiori 
sliOAvs that tlie^y *lilf«;?x*ad ixi Iaa'o x'asx^axsts fx'om oxtlinary 
A’^olcxxnio <»arthc| ixahas. 'I’lxa elc|>t/li of tlia focus aa*«x» 
considax-ahia, ahoxxt 211 x*iilas, axx< I the? ixxxxnlxar of 
af t.ar-sliocl<s AA'as nixxisnally great/, amoixnting hy xxooxx 
0 X 1 JSax>t. IJ tc? as many as 141*7- -A. faw months aft ax- 

tha atxx'tiicixxaha, a xicaa’- line? x>f levels ax* as x'lm along t.lie? 
north ancl aast coasts of the x~**^*hnsixla, and a c<»m- 
X>ax'isoxx AAdt li t}i€> aa.x’l iax’ se'x'ias, made ahont thix'ty 
ytiars he?fc>ra, indi«*.at-as a sntall h\Jt- gaxK^ral rise of .tlie? 
X3€?nixisnla l>y xxtnonnts ra.xigiixg ixx^ f-<> H*3 cxxi. On tha 
othx?x* lianel, tidal o hst?rvat ioxis mexde? a fe'A\' miles t-o 
tl*e Avx''St/ 1 snhsidance of 2 c*m. or 3 cxn. in 

aliont tlie same in t/€?r val. 

V IS COST T A’" ox** l^i^TaOT-.j£ n 3VI l*ac> x> I rc”rs. "I’liis snh- 

je<?4 Av^as <lealt vi'ith in a of tlia I'^eseardi y\.sso<*.ia- 

tioxi of l^ritish Alotox* and yVllie<l IVlaxmf actnrc'rs, l*y 
11- t*^- Ttowoll and I->. 'F'inla>-son, re?ad x't'contly hafox-e 
the rnstitntioxi of l^€>t rol<?nm '’Peolinologist s. * jAetnal 
nc?eds of car yiT'actice? aa'X'X'C' cronsider**< I an<l th<? <»on - 
elusions Averc? X'-egardecl from the x->oint of A’it»AV of tl»«? 
ns<?r. "^Phe fiiiidity of motor fuels Avas Tneasxix“x-?d, anxi 
fx'xixn the x*esxtlts ohtainexl it ax>|>€?ared yiossi l.ile tliat 
viscoxnetry, x*-omhined Avith donsxmetry, woxild he an 
c^ffective mxAthod for the analysis of coxn|xle>c fnc?ls. 
Tlie antliox'S haA^e ext«.?ndt*cl oxxx* hnovs'leclgc*- of vis- 
cosity -tcinyier at ixro ctxrA’'es of Inhrioating oils into tlix' 
relatively vxnexx>lored regioxxs heyoxxd ? and 

tlx<.?y hav'e ]r>rox>oHed a neAv v*iscosity cslixxi'aot^*x*ist i<*, 

viscosity rnnltiyxlied hy C ) * wliere / is texxx - 

yxeratxire ixx degrtxes centigrade, in order to sliow nxore 
csleax'ly x'atios of tlae visc?osities of difl*ei''erxt oils at/ the? 
saxne texxxx>erxxtxxro xxnd tlxe ♦extent of differexxex? in the 
v-isoosity- temx^ex’atxxx'*^ variixtion of di^orent oils. 

fciTxxoTsm ICx^xccTaox. v'rxss. Ti’he o»xt«taxxding HaAv 

ixx T*rof. Hehyt? and X>x*. Jfclxxclsiel’s theory of "^stx'orxg 
elxsctroly tes, that it le«t<ls in. some cases to negativx? 
A'^xxlxxes for the ionic radii Avlxen coxnjxared Avitlx ctc- 
X>ex'ijxxexxt , is rexxxovx^xi ixx a jxaxxer f>xihlishe<l hy '17. U- 
t-lx-onAvaJl, 1C. Ixx IVIer, xxnd XC. iSxx/ntlvxsd iix a i*ecent 

issxxe of the Jr^ht/ffi.lccxZ'iisch^ (Ko. 12). JRre- 

vions attexnjxts to excfxlain tlx*? axxoxxxaly had x^"***^' 
ee?eded oix tnx? lines of a revisioxx of sorxxe of tlix? 
f uTxdamexital ixhysioal assxarxix>tions, hxxt it is xxow 
shoAA-xx that the error has actxxall^y heen ixx tlie matho- 
nxatieal *ie veloixxnexxt, an insxxflicient nxxrxxher of terms 
haAdxjg hec?n emyxloyed in a oortaixx series, 'l’'he 
analysis irxA^^olved is excexxtionally heavy, hxxt has 
hAsen followed throxxgh Avftlx satisfactory* resxxlts for 
dilxxte soixxtioxxs of the ions xxrodxxced frontx salts axxcli 
«** ixotassixxm chloride and asinc axxS]plxate, and is h> 
he e^c tended to cases where the dissociatitrrx . i« 
xxxxsyxrnmetrical. In the follOAvixxg* isaxxe of 'the 
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j-oTajrjr3L«l, ^Pirof. X>oliy«» l%irKusi€»lf^ csi:n.c^ 3E3C- 3£<'a,lJkLe»»:ili«.5m. 

Ji«txr© o:xitrCyxx<l«M;i tJfck«> €>z-i|^xiLjai,l t;Jbiocri»y t>o ir»,cslt»ci€> 
c >£ ’ ijn eblt > earri . tft > t > ix :& l ^ « 3t3pijplio<i ‘ fiolda , ' wlxoi:x 

£%ilow4iii:i.oe» i» £or -t-iiie JB^jro'W'Kxi^i.rfc laaotioraL of tiiio ionus. 

'X’fijbc Xi^:]^3SfcA~3R.*£:a:> Xt*sc=^3:03sr o:»* T‘«:jec 

Sir* Xtol^ort- XtoT^ojrfcaon. ^ JT. -3 - IP'ox:, auoci "EG- S. Miaooolcs^ 
ill fit HC^irioa of ]pa.j>ox’a ixi l:-l:i.o oj^ 

t?t’^ Jilc^cUr ^ Berios A, vol. 120, .TSTo. A. 7H4r» t>- 12K, 

<lesox*il>o eun, 0>c|3ei*i3mejti'ta,l -fcecslxrjLiqtno wlrxielx fxc^jrxrxifs of 
t lie om^ployTOoixf. of tx. roolc-sa^lt, fxrisnri s|xoot.i”omet>er fox* 
fJio <ietiex*JunjLxx.o,f-iojx of ti-lno fixxo sfx'octiLxx'O of ebt^soi-j-xi^ioxx 
1>xi,xxcils ixi t.ixe iixf r“a.-T*o<l xre^gjioxx.. TTliev Itlclvo 
tlriis foolxxxxcixxt-s fo flio x-xxt^JstsoreTXxorxf. <.>^ t-lxe x»,l'_>sox’f >tioxx 
s|K^of-x’«. of tfie ^etses o-xomoixio., |3>\osj.>iiixxo, «LXici jetrsioe. 
Tlio osoilla/tioxi l:>«tx:x<ls foLixxrl fox- fHewo slxow 

(lotiriit-xe sex*iow X'ol t».1:it>xxslii|o«- 'fixe rxiadix socj txoirxoe^ of 
ol>o>''« €Xf >2^1*0 >cixxi«,foI.v x*ola.t ioxTL »- k>\jL-t 

tlj<- K rfif asox* i't'»lti,t^iox-is>ii-|.>, vvlxiolx to clifjoles, 

ciox's xxot i’Xol<l Ixox^e. 1 rx «.Il t-lxi*€^«* j^fxses, t>xo 
iiiixuHex' of tlxo f vixxcltx-txxc'xit-xxl is xtixxoIx lower flixvxi 
«•>. l>ocrt:eti. Tlxo i**i,t ios of tlxo xxtxi xx>>ex*w of oorro- 

s|><>xxtliTX^ fciixjjcls foj* **.rj,v two j^xxsow txx-o t'oxxst«-ixt, 

iTxcIic'ivt-ixjjJC tliM.tr. I-Ik'. \iiiit xrioolxMrxisrxi vs.’lii<^lx *xc;c?oxvn>«*.rxies 
tJic‘ M l>soi-| >t iojx fii'oooss i« wixrxilMr fox* tlxc^ tliroo 
jii-v •*-4f i^M t od . lI'iM* osoi]l*x,t.ion of tlie xxxoleoole Ix^ooxxTios 
sK»w<'i' M.i-4 tlio xx iM,MM iiiorx^M.Mx*s- '1 I’'nv''o x_>tlxoi* secjxxexxoos 
of M.ro i^x-esexxt, tliorc* Ixoiri^ a, <*Ioso reseixxlxlaiioe 

1 \A'X*c*ii tl»e l>M.xx<ls for xx.x'sixix-* xxxicl ^ >l xosf >liixxo. Xxx. tl^o 

M X 1 1 ri loi xixx s| >e<*t.x*ixx» » , tliox'x^ is fooixtl xx Ixm-xxcI xx.t 10“i>i>Ac 
VI Jiix'li is iixii<nie. I^i*orxx flix^ firxt* «t x*x_xot i ix*c* of xx xxxxxxxlxer 
t »f tfjt*sc'! Ixaxxcis* tlx<* rrioxii«'*?xtM of irxex'tia 4x.xxci tlio radii 
of ^;v’'x**xt iorx of t ixx* iixol<'»oiil<>*w liav*o Ixoexx oaloxilM-tod- 
'J"! is a <?r»fist x*ix t rxxt-io Ixetwox'xi tlix* ratlii of f.j:>-rM.tioxx 

Ixtxlf < lixx ti i<r'te*x* x>f tlix^* xiix**ii,ri oollisioxi xxi'oxx of 
l^xxsos foxtxxil !>>' J^xxxxlcini, t lix-^ x'txdii ixioroasixxia: 
w^itli tix*^ xxixxss of tlic* oxoi^^ioxilx*. '■l'’lie j»<?.sc»ai*cj>x*^s lixxx*o 
l>i-r>tx^|-i t to li^ljt- rxx'xv t>’'|>x*s of i*ot *xtioxx-os<^xllatioxx 
l>4xticis w'liioli M.rc*> xiiiax'M.ot orisoti lx.v t txe firosoxiee of very 
f >i*x>xxoxxi icjod xxx.xx>cixxxM. ixx tlie xi^'titx'x' of oacrlx Ixaxxxl. It 
IS xxot- <*lx>ar AA’li<’>t tliesx^ t rxa >c i xixa ai'O <lxix^ to a&ex’o 

I »raxxx3ix<'s of a. lii 1 1 xx nriJk.xiowxi ox* Av^lxetliox* tlixv 

iMiiais xx.re c*oxxx| >osi 1 xi ixx c*liM.x*a<dex*. A xxiolxKOXxlax* x-»xodol 
for xxxxirrxoxxixx , j xl ios|r>Iiixxt-^, xx.rxxl arsixxo is fxxit fox*XiV'ard 
t <‘i it at i3w*ol> . ""flic* x'xcfxeriixioxA txxl dxxta xxro Vxx^st iixter- 

|jT*t*tci<l oxj tlict assoxxif xt'ioxx of a tetralxc*dx*al xxxodol, 

’' I ' tlJ -' < J > t7 A T^'mr ATI V XS I > Jb3TXCailinSF ATXOI ^ OJ ?' 

<.i^oixj>jr. -A. larfjfo xxxxiixlrxex* of XTrxetlxo<ls Ixaxro Ixot^xx. 

«‘v olA*<->d for tlix? ctoxxrxtit ati VO xlotorxriirxatioxx of lx.tx*x-rxo- 
f-clol>iii, l>xxt f>raotioall>^ alt of tlxc-x-rx sxxffor froxxx tlno 
< lisiMtvatitajiJCX! tlxat tlxo final x*osxxlt do|xoxxds xxfxorx tlxo 
<*» jixn>arativo jxxxi^xxxoxxt of tixita l^ot aa’-ooxx a Mtarxdax*d 
Mi\»l tlxo MaxYXjxlc*^ Molxxtioxx lr>v tlio iixrtcoxl oyo- Ixx a 
o-c-fTxt. jxajxor j>xxl;xlisl»x?d l*y t-lxo Ixxst-itxxto of f^ix^-sioal 
ttml C ^lic-iixxioal Hosetxrolx, 'I'*ol<yo, >sL- l.7olxi,v*axxxa do- 
liow 1 - 1 x 0 silx^or iodide jxlxotoolootric* ooll xxxa^^ l>o 
Mtilisoil for tlxo ostixxxatioTi of Ixasxrxof^lolxixx . Tlxroo 
11 1 < 't ti* *<ls of |:>rooodxxi*o ax*o ox fxlairxod , axxd tlxoso ^vox*o 
tt> ;v^iold »atisfaotor>’' roMxxlt-s- Ixx tlio Maxxxo vv*'ay', 
ils- t;ox»coixt.x**xtioxi of tlxe» ooloixrixx^ xxnattor ixx aixy 
•*'<»Uitioxx alxsorlxirip; li^^Vxt to vrlxiolx tlxo ooll is soxxsifcivo 
timv l>o xtotorxjcxinod- 

< ^ iivxxi'X'ioasr Box.xtxxxu.ti; BoxTSTAisrOKS xisr 

< d-, i.^v'^i.'i Bfxarixxi^ly solxxlxle sxxlxstaxxoos, sxiolx as 

elxlorido or lei^l iodid.o, xvliorx fox*xxxod irx tlxo 
^1-* of a ax*o soxxiot.ixxioM oonsixlorod to excist 

iM 1 sxifxex-aatcxrafiodL ooxxditioxx. I^tosxilts olxtaixxod l>y 
-V. < \ tixattorji axxd. IST. I^- X>lxar lxa.vo sliowTa t'lxa.t tlxis 
is ^>i*ol>cd>ly xxxoorreot axxd tlxat tlxeso axalxstatxees 
jprasaxxt irx tlxo oolloidal state. TLIxis ooxx- 
<;» t i-sit >ij. is' l;>asod oix tsondxxotivity xxxoastxraxxxerxts,, axxd 
twtiin^r resxxlts to snoiport it aire pxxtxlislxed ixx tHe 
ojf >6?ooi‘e«3y (vol* IN’o; 2)*. 

c-Mlvi i' olilox*ida foarrxxod ixx .^?aIatixxo solxxtioxx tiy tixa 
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additioxx of ooixivalerxt cxxx^MXtitios of eilvox* ixitx’ato and 
3 PKXtassixxjurx olxlorido, axxd tlxo rosxxlts ixxdioatad tlxat if 
tlxo silver olilorido *wero xxrosoxxt ixx tlxo xoxxic ooxxditioxx 
its coxxd xxoti vity sixoxxld Ixavo Ixoorx xxxtxolx ^greater tixaxx 
t3txat aotxxally foxxxxd. Olxattorji axxd X>ixar also ooxxsidor 
tlxat x'osxxlts olxtaixxod foy Holarxx axxd IMaclcoiis&ie (1^12t>> 
xvitlx silver clxrorxxate axxd golatine sxxpijjort the alxove 
corxolxxsioxx- 

Trxxxs I>xT£t,E:ctTaxo X»ox-,A.ax.s atiotst o®* I.,xci!T^xx>s. Tiio 

oaloolatiorx of tlie elcvotrie xxxojTrxents of xrxolc^oxxles 
froxx* dielec tx'io coxa s tan ts is of coixsi<lera.l>le valvxe in 
tlxe el xxoidatioxx of rxxolc^cxxlxxr Mtrxxotxxi*e, l>xxt tlxis cal- 
CJxxlatiox* caxxxxot Ixs aixfxlied ixx tlje case of Txxoleoxxles 
wlxieli aj*x^ s^xrroixridecj Hy stx'oxip: fields of fox'co* axxd 
ixx sxaolx oases it is nec?tf>»sary to nse solxxtioxxs in Avlxioli 
tlxe rrxoIecnJes with, strorxfg fields of force are s\xr- 
roixixdcvd hy xrxolecxxlc^s w'ith A^v'ea.l* tidds- Ajtx ixxvestiiKa- 
tioxx of tl»e diele<;tx*ic coxxstxxnts axxd dexxsities *.>f 
sohtt.ioxxs of tlic xjhlorolxexxzsexxes ixx l>x*ixz.exxe axxd hexane 
is descrilxed hy < I^- Bixjy tlx, B. O- ^Ior^*xrx, aiid 

d- O. Hoyce in the* «Io/-/r>/a/ o/" //#.e -d^ax’r«c5«E>x C^/r-c-yw.x-co/ 
for dnxxe. A caixac-sity hrid|:xe Avas xxsed for 
tho dielectric constxmt xx»easixi*e»xxexi ts. *T*he resxxlts 
xxxdicate th*xt thx*> molec^xxlc's of tl»e chlorohexijscexxes t«=>nd 
to oriexxt thexxxselves in sixch a Avay tlvat rxeif 5 hhoxxx*ixxg 
doixhlet-s o|:'>j>x>s<’> oxxt* anotJiex* «.nd therehy dettroase 
the |->olarisMtion. 'J^lxis effect is most nxai'lceil Avith 
ixxolecnles w*lxi«th have hi^ii electric xrvoxixexxts, and 
ixxcx’easxss -w'itlx the coxxcsejxt x*at.ioxi hxxt decre^ases Avit lx 
x'ise in texTxj>eratxxi*c'. In a socoxid ;f>ai>or ixx tlie saitxe 
jxxxxrrxal, Btxiy t.li axx< I IVJorp^axx desex'i he t lie i*esxxtts of thx^ 
xxxeasnr<’»mexit of the dielecstx'ie <*onst axxts of solvttions 
of ethyl hroTxxido* C5l»lox*oforxjx, a.xxd chlorohexxa&exxo ixx 
lxe>can<5 ov*<3X’ tlie exxtirc^ x-aix^af^’^ of temj>erat\xre axxd 
coneexitratioxx witlain AV’hi<*Ii the xni>rtxtres a-x-e lic^ixid. 
These* dal.a have hec'xx xasxAci to ol>taixi ai>i.>i*oacixxxate 
A’’a.l\xes for the | >olax*isation due to shifts of atoms axxd 
^x*on{>s Av'ithixx the xnoleenie axxd also to x>htaixx aooxirate 
A'aliies for tho evlectric xrxonxerxts- Tho validity of the 
I>elxye ecfxxation. for t he A*ariatioxx <xf dielectric c*»xxstaxxts 
Avitlx texxj|xeratxxx*e as ajx|.>lied to licjxxirls at ixxfxxiite 
dilntioxx, AA'^as also verified. 

A I^JbCAA'- TV'TID ox?* Txj3Sr<-J »TIC3Sr-'H'll^A3Vi:«3SrT l.-#AMT*. 

jfVttexxtioxx is dix-eoted irx tlve OVioax for 

dxily 2/> to XX xxew CSerrxxaix j>atexxted jrxrocess for ^x-o- 
dxxcixxg tnxxfgstexx fil am exits for ixxcaxxdesoexxt laxxxjxs, 
Avlxioh are capiahle of jxrodxxcixxjg xixvxch ixxore intense 
illnxxxixxatioxx thaax has lxithex*to hx’texx jxossihle. ^ The 
fxrooc5ss defxerxcis xxx>oxx the fonxxatioxx of l_oxi|? sixxgle- 
xtrystals of the metal, AA^hicih differ coxxsidox'’ahly in 
xxi'ojxex'ties from the ordinary jxoly crystal lino variety - 
They are xxot disintejgprated at hif^h texxxfxeratnres lihe 
ordinary filaxnexxts and oonsv^tjxxently they do xxot 
hladcen the irxxxex* surface of tlxe container, ’The 

j>re|xa.ration of snch lotni^ig or sini^le crystals in ttxo form 
of threads Avas descx'ihx.^d ixx 1 92t>, xxnd maxxy attc^mjpts 
liave heen xnade to ntilise this xnaterial ixx the forxxx 
of Cioils fox* iixoandescent larnjxs. Hitherto these 

attenx|>ts haA’-e heen xxxisxiccessfxxl, owing; to the 
texxdenoy of tlxe hent single -crystal to x-overt to the 
xoly crystalline csondition dnring the Ixxxx-ning of the 
axxxfx. This texxdeTxc.*ty , AA^'liieh aj3j>ears to lie dxxe^ to 
the xnechanical straixx involA’'€>d in Avra^xjxiixg or coiling 
tltt.3 filaxxxexxt, has a^xjxax*ently heexx sixcoessfxxlly over- 
coxne at the Teclxrxische JHTochschxxie in I>3resden» and 
it has heon foxnxd ^xossihle to constxnxct S Idlowa-tt and 
lO IciloAvatt lanxjxs W'ith an average intexxsity of fi001> 
candle -jpower» although a rnaxcixxxxxxn intensity of 
60,000 candle jxoAver xs said to have heen attained. 
The lamt]ps have a life of 600 hnming homrs, and a 
comp»any has hoen formed in X>i*esdexx for the jpujirjpxose 
of nxanxxf act Airing them. They , are liltely to rejplaco 
ax!^ -lights for .-many indnstry- 
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Re^iJila.^ions for Xnt:ora£kt:ioxxal Ra.<lio Oommuoication. 


rj^3EiI5 x'Ofipxl^ta.OY^ta wewro oarriv^d «irt> Tby t:.lxo Ii:\t>€>x- 

xtGktioxx&l Ooinvoiit^iori &,t- Wa»>ii*x|^- 

troti irx 3Nrove»TrxTt>or 102T l:xtt<%ro now l>eon pnblialiocJ Ijy 
Stti-tiionory Offlc© (j>3rice* 2 j». <5ef* ). Xt is s»t;is- 
f ao-fcoi-y t-o £ind t.nat> -fclao x*oj^viils.t>ions, a.lifclionglnL n«tt.^-Lr“«.lly 
soznowl'jijs.ly oom]plio«i^t>ocj| • wore* siprnoci l>y tilno 
f^ovommont-s wlnioln^ Xook convont.ion. 

THoy stewrfc •wii:l\ -tln.o <ic»finit>ion of wli«ft i« mL^&.x\X- l^y 
* r«fccl iooloo t-i*io oomTTiiAnio<Si.t.ion. * or* ra.<iio ooimnrjTjioa,- 
t-ion. Xt> inolndos tXio t.r'«tnsmissiotJL of writ-rri-i^, sipTiis, 
si^itfitls, fstosiniLilcss, and sonjcidw of all Winds toy JtXoT't.se.iaTi 
wavos. Ttoo Xn.'tornat.ional XJiiroaii of flto ’’Folojprrapto 
XJnion is otoai'god witto t-lic3 <l\itvy of <?ol1e'C*t-in^3f 
formatiion of all IviTxds in cionnoTcion "vvit-li ra<iio 

S€frvio€ 3 s and of cioixTi^ wor-W for flio intornat-ional radio 
sorvioos. 

l^adio * er^vissions ’ art' divitloci info two clsKst^s, 
^ and X#, wtoicli <ionsiMt. of oontiniions 'v\*ax'os ai\<l 
<.ianrij-">od wa^^os roK| »o<?ti voJy. C^lass oor* t-in lions 

wavos XF-), aro fni-l-lior sntodividt'd irito 1 t.lio 

rinmoilxiJatc^d wa'V'OS 'wliioto oan too 'V'ariod l>y a 
#?r'af>toio Woy ; ^2, o<->inf>ri«in^? tlio C^. ff’". w'toifto aro 

niod^ilatod at. ordinary fi*€>-<'£n«»ii.c;y aj:»d ran too vari<^<i 
ixA a j^oriodio n“»annor ixt- a.n<litolo f r«.*^cj\i«^n<3y ; tlio 

final snlxlivision, -d 3, oonsistw of wavos modn- 

lafotl toy spooctli and innsio. N'o no\:\’’ toroacioastinj^ 
station stoall too antlroi*isod t.o a^’oi*1c in t.lio toand of 
f roc^xicmoios toc‘two<^ii 1 Ot> and 224r- WiJooyelos <lcc;.). 
tliaf is, toot-woi'n wavo -lon^t.Hs of lS7f> ari<l 1340 
nxot.riis. 

A fnll syllatons of t too Wnowlod^*^ rocfnirixl toy 
raifio- t«^lopliotxo oporators toc^foro 1.to«»y in*<> |^ranto<l 

ftoo nooowsai'y corfiHoati-' is ^ivon. 'X’ljo tlistross <*all 
toas atosolnto* firiority ovt'i* all otlior si^arnals, xxxxd all 
transixiissions wtoioli ixitorfoz-o wifto it intisf 

iinmo< liatol> ooaso. 'J'lii.s i*nlo xxlso apjxlioa to a ra.€lio- 


tiolopHono distress oall wtoioto consists merely of tltoe .. 
spoUen eacjpression mayda.y,’ wtolcto oorrsespoilids 
apparently witto fctoo X'rencto prommcsriatiit>,n. df ■ 

In order to ixrcroaeo ttoe safety of life in slxips and , 
aircraft, all stations in ttoe rnolnle maritime service* 
mixst watoto for ttoo distress wave SOO Wc. (OOO m.) • 
fronx ttoe l^tto to ttoo IStli rninnte and from ttoe 4 Stto 
to 48 tli rtxinnto after every toonr, <Jrroen.wicto nrxean 
time. 

Vox- intf>l^ilo stations ttoe rise of darn^jod ■w’-aves is 
rostx'iot e-^d to oi^jrtot fi’ectxxencios lyitig toetween 37S Icc. 
a^Txl 13H4 Wo. ( SOO rn. and 220 rn.), tont ttoo ixse of one 
of ttoeso t>-*pes, OGS Wo, (4f>0 m. > is fortoidden in all 
regions wtooro it interferes witto toroadcastixxjr- Ttoe 
tei’in radio toeacon (x'adiopliare) is oonfitxe<l to ttoose 
stations tlio ornissioxxs fronx -wtoicto onxxtole tlxe i‘<ioeivixx^ 
MtatioTx to detorxnino its toearin^, A dix^eotioix-findixx^ 

( rail iopjoxxoixionxet rio> station nxeans otxe provided witto, ^ 
si-xxiial apparatus to determine tlxe xlix'ootioxx of ttoe- 
I’smissions from otlxer stations. Tto*y wox'ds plxarx^ ' , 
anil f^ojxio "* are alvvtxys stoovrri aftox* tlxe name of, 
railio l>eairoix and direotioix-fSndinis?: stations i‘espcc-t- 
ively. Xt is ti> lie notitjed ttoat xxdtnniist ratioxxs wtoieli 
Jxavo organised xx. x*aclio l>oa<*ofx serv'ie<’* aooe|>t ni» 
i*es|xonsi Ixility for ei'i'ors dvas to ntilisixx#^ it. 

Jn an ajxpoxxdix:, international radioto'leplionio |>x-o- 
ctMlnre is doserilied. X'toe* fornxula^ for oailini? txniJ 
onttiixi^ off aj*e ^ifivon ixx T^'ronoto or Knj^Iisli xxmi xxrt> vi^.rx 
familiar to maxxy arn atom's. In XVoncli, if ^4 is eaUiiij^ 

//, Ixe says, ‘.Alio ff, alio /:?, ^-4 af>pell<», ^ xxppi^lle, 

lVIi'ssa|3e poxir vons, jVtessa^e |>oni* vons, over.* ’'Flw- 
‘ ovi^r ’ soems to toi* Kn^rlisli. Jn l>x-eaWixx^^ off t in* 
I'oinim ixxioation, -4 x*e|>lies, * A.II 0 f:?, ..4 ri^fpoiid, ex^xief, 
c-xaot, c^onpant." '■<*o\xj>ant ' nve^ans switc'toinjjc f’lT- 
larxd stations ttoe ^xeo#j:rapli ioal nxxmos are" eixifxloyi'i i. 
totxt for xnotoilo stixti^nis tlio x*«,dio call sirens are n«erl. 


THe ]Vla.xia.g:en[i^nt: of SiTia.ll \A«^oocllan<l Areas. 


“¥ matters pertaining: to forostx*y, Ixot.lx ttoe jxresor- 
vatioxi of escistinj^ xvoodlaxxds txntl re^afforestal ion. 
ttoe vax'ions S^tates isoxnprised in tlio ITniti^d ^States of 
Axxxerica toold varying positioxxs axxd oxitlooWs. SSonxe 
ax'e xxnqxiostionaliiy' facing ttoe cpxestion ixx tlxe spirit 
'wtoicto its undo n to ted economic importance to tlie 
nation and to tlxe individxxal {States recjriix’es. Ttoi^s 
State of lllixiois affords a striWing illnstrxition. A 
x'ecent Ii'hill.e.t-irc (vol. 17, ax’ticle 2, lf>27) issued toy 

ttoe {State I>epax*tmont of Xegistx'ation and Xdxxca- 
tion, IJ>ivision of JNTatxiral History SStxrvey, is entitled 
A IVlaxxixal of W'oodlot ^Management,” toy O- .7. 
Telford. This manxral is addresseil to those landowners 
who have woodlots <«.e. woodlaird areas) or idle laxxd. 
** Tt is assximCd,** says ttoe axxtlior, “that ttoey ap^irc-ci- 
ato ttoe intangitole toeneiXts accx'niixg from tlxe w'^oodlot 
as a refnge for wild life, as tx local xnoilifier of dry and 
cold wirxds, as a protetstion to tlxe sources of local wator 
siLxpx>ly, as a means of enlxanciixg ttoo toeanty of ttoe 
landscape, and as a jxlaoe fox* recrexxtioxx ; and thfxt 
ttoi?y also appreciate tlio servii^c to tlxe nation x*ondore<l 
toy pi'odnotive forests.” Tixe.se arcs lax'ge assumptions 
xxjxon wtoiclx to toase a xnaxmal of fox*estry, and ttoo f>ast 
history of most countries lias six own "tout too often 
Itoixt, taWep collectively, such an assumption has not 
toot MX tooi'ne out l>y tfie x'oality. X’tois toeing saiil, it 
will not toe ttoo author’s fault if tlxe landowxxers of 
Illinois do not x*eali?^>e some of ttoe toenefits wlxicto tlxe 
xi»pplication of tto<* I'econxmendlat.ions of this manual 
place it w'^ittoiir ttoi^ir powt>r to aetoieve. 

IJriefiy, 2Mr. 'JVlford commences toy defining ttoe true 
fox'eet lands in ttoe Btate, oxxtl ine» ttoe mettoods for tlxe 
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proper managemexxt of tto*> woodlot, axxd giv’^i's th*' 
gOTxf^ral retixrns to Ixx aYXtici|iated fx'onx tlxi** mxm»xju« »l 
prodxiction of w'ooil. Tlxe |>oint Wept in vienv in li 
treatrrxint of t lxe s\xtoje<*t is tlxe grtxwing of a. w^>t 
crop for t,to€' ixi'odui’ition of ,rx9Vonu*x. Jn j^xart t I 
manual is tv simple text -toooW on syl vicxiltixre, l>ut tl 
autixor goes further afield and discusses tlie mcttot>4l'' 
aiJapted to ttoe gi'owiiig of ti xntocr in this partii-ulnr 
Htato unrier different coriililions of sit-e and marki't. 
and tlxe methods of ixxeasxxx'ing and rnarWeting 1 lu* 
px'oducts. Sipace px*eolutJc» ttoe possitoility of dcstii».tr 
at any^ Jengt.to with this little toooVc, totxt attexxtioxi mny 
lx? directed t.o oxxe or two aspects. Ttoe fii'st is tluvt 
tlxe aixttoor coixfinc3>« Jiimself entirely to ttoe Ht-c-te 01 
-Illinois it.self : ttoe different soils, types of existiiifj: 
fox'est, tlxe species oocur>ying different areas, and 
most suitatolo for I'oplanting follexl areas ox* tolanWs in 
existing w'oods ox* afforesting waste lands, and, so foi*t n. 
Jn other w'ords, ttoe worW is a jxractical effort at 
vifiixig ttoo owntu* of woodlands or waste laxxds witn 
tlxe information rxecossary to irrxprove tlxeir coixdi 1 i< ni 
OX’ plant them xxp, estinxatea of values and tnarU^ t^ 
for illlferejxt clxassoa of matexdxiJs l>ei»xg toaeetl t iic 

existing and prospective demand,#* within ttoe Stntt*. 
Herein lies ttoo value of ttoe manual. , 

Ttoe author’s recoxnmendatione are further assist n< 
toy tlic offer of the Btate KTaturaJ Rtetor;^" purvey u 
Ixelp woodland ownera with praetieal advieO fium in- 
state offieera a» regarda nixBiaiage?lt»»ehti^ 


3fc<fatiurjaJ Ristoiy 
^ i '<«> ■ 

le' value 'of. woocilanfile. 


nexiion ttoe aixrxs puxraued toy 
Hxxrvey axre given (m 
taWc? account of tn 



ro»CMse><t. for rwsroeceioXLaj. «aj90»» xitot; only toy 'tvtoo in-- i^AOtoor etndt. -fcto^ to^&wr^ of wil<t <<?> tvo oo^or£liir».«i*eo 

aMt>ebn.te ocf tktoo l&r^ear oit:4€»3 of -frtoo. tout^ al4»o toy ijtoo foro»i> i»olioy of t>too Htksuh^ wi-fcto t>too xnoxronnOanit; for 

n*=> oonn-fary ipoofalo and £j:dAatolt>aan.tMB odf iJtio omalloz' ttoo ><M»t>«irtolieflruoc»i:xt^ of &> JBy»t>om of St^a-to oar'lc:e. 

->wns wtoo«o tooroo srinrronndixiLigs ax*o of ton. oi>™?€Masivoly ^ a*-ndy of t.toia xnannal and ftoo ai>f>onclioos may too 

xonotonoms ; <f»> t>o oonsidor ts-too nsos of fOT*oot>s as rooormWAondod to aai intorostod in ttoo f>rojepross of 

re>«orvc«* of tl»o jprimitivo lifo of t.too ^tato» of gcroat afforostation in Xir-itain ax^d in tlxo <iovoloi:>mont of a 

lutorost and vaino t^o ttoo otndont of soienuoo and tois forost ipolicsy on »onnd linos* 


Mtouxxt:£i.ii:t-' Building IMCoye mentis 

By 

indnonoo of monntain-tonildijrjtg movomontis on 
X- jtni^^ation and acsonmnlation toas loix^ tooon 

and is so j^lainly manlfost in difforont 
►otroliforons x^i-ovinoos all ovor ttoo world, ttoat it toas 
►ooorno ono of ttoo loast oontrovortod ttooorioe in ttoo 
rc*nor*al liyjx>tto.<^si» of oil ooonrronoo* Xn ttoo j^ast 

iotsado, ttoo toaotoingK of ttoo j^i]^>ino sotoool in Xtlnroj^o 
lav^o osfjooially liolj>od to olai-ify ttois rolaticmstoif*, and 
lc'X'€’«l<>t»iri«':E>l-s in ttoo oilflolds of i^alicia, frlomania, 
JPoirsia, XJonrxia {to <5jte'» oxxly a fow') ar«e» oon- 
tatxt.l>^ inxjr>r*ossin#^ xxs xvitli its si^nifioaiAOO, 

j^Vii \j[TXOT'tlioclo>c, and to smxxo O'xtotit novo I, as|30ot 
>f tixo rnattor* is viow' 0 <l t>y IVfi*. *Jol»n 1.*. 'Bioli m a 
c’-ntitlod “ C^onoration of Oil toy Ooolof^io X>is- 
iJIalioT^ d^iriijfcp: JVI on»Atai ti-l^xiildix*^,^* ^ in W'-lxioli too 
ollo^A's Tnc>T*o or- to^^ss siirnilat* idoas j.nxt fox'XV'An-d toy 
iailoy- Willis soixio yoavs ax^o. Xfo stai'tw off x,%»^itlx ttoo 
ac*t- tliAXt. iii j’OfJcioJAs of iixtoixso xxxovxntain-tonildin^ 
ixo vfixtAOXAfs, oax’toonaoooxis slxalos a*‘o sooxx to toavo lost 
Jioir ‘ lc<>x'o^<’5XV * OX' oil xtiotlx<^x’-s«itostano€>, sxxolx toydtro- 
sixx'tooxi, to ox VOX-OX', tooixx|^ i|:>i*<9sx='nt itx ocinivalont roolcs 
x-itlioxxt tlxA^ xxw>tamori;>lxic* scoxxo. X"'too clostixxy of ttois 
lost ’ f >otT*olx5xiXix is tx*AA<.*ocl ixi txc'csonlaxxoo xvitto ttoo 
xilxjst ftotxorixsw of ox*o^t*xxosi«, ttooxi^^lx not oxitir-oly toy 
xxsnally j'ooc^^riisoxi ixx ttois jxtxx'ticxilar xxatxxx'al 
listcjx'y . 

Bifli clA*fjxif>s at t toc_> ontw^'t Jxis ^oosy nolixio, xvitlx its 
lot-sn r «n*latxon of tlxix'rto sorto's of toil xxxxxixxoxxs soxlitxxoxx ts 
jrx«lox* <lo|>ositic*tx {oon v^oixtioixxxlly ) ixx a sinlcixxgr toxxsitx* 
I'lxo ixox't fxlxxxso is xntvinly ox'Oj^oxxio, x^oixoorxxod xvitto 
Ixo <^>f’ t IxT’iist-sltxM^ts <ttocs itxxlios ai-Hi* 

tli<r^ 4 Q;*><>sx'ixcjlixial sodirnoxxts, tlx is aoooxxx|>aixiod 
>>' t%r Uixid of syxxoliiioi'iixl fol<.liix|x of tlio sodimonts 
>vn<»*xlli tlx<!> xxafAfX'S, fi«x*tlit^x' toy ti*«.> ixjox^itatolo iso- 

*■ Ittt/f, .*^1 wc'-r, ^K»f>c:. l-^et-rnjltixfm Ustsi ^ x»-ol- 4, 1 1 1 4‘i> ; 

t 


a.ncl tlie Crenesis of Betrolenm. 

IVIxi^asriEm- 

statio sixxldni^. X>nx:'in |4 tlxis sta^o oil is i^orxoxi'atod toy 
tooat and dynaxnio xxxovx^xxxonts, ai>parontly toonoxxtto 
ttoo naf>|30 sonos, ttoo onvix-oixxnont simnlatixx^ ttoat of 
a ^iaxxt oraoJkinf? still.” X^toor-es folloxv 

snooasssivoly |;>ono;^xlanatloxx and fxirttooi' nrxxvtxrixixxg of 
a xro^ional otoaraotox*, axxd lixxally ttoo dolinoatioxx of 
tlxrao distinot asionos. Zorx€> 1 is tlxo acrono of distillation, 
intoxxso dyxiaxnio niota3mox'f>toisxn, xjvlxoro tl»o toitxx- 
mixxoxxs x'oolcs Ixavo sxxfXox'od do volatilisation, oartoon 
ratios aro toij^lx, and j>oessxtoly oxxly small qnaxxtitios of 
^as x'oxnaixx. .2Sono 2 xs ttoo acono of ;f>axd>ial distillation, 
axxd xx'toxxt IVIr. Xtioto oalls aooxxxnulatxon, Xn tlxis 

atoixo tlxxi rxxsks xxro oartly dovolatilisod, oartoon ratios 
aro xnoclixxxn, axxd oil is jplontifxxl. Xxx ^oxxo 3 ttoo xxn- 
alte^rod roolcs oooixr, and tlxo inflxxonoo of activo dynarxxic? 
distillatiorx toas not tooon folt ; oonsocjnoxxtly oartoon 
x'atios aro loxv. oil is soai'cso, axxd xvtoat ttoojro is of it 
toas |r>x*otoatoly xni^ratod oittoor dimrinf^ oro^onio nxovo- 
xnorxt or aftorxvards ixx rosj>onso to toydraxxiio faotox's. 

Ttons it xvill too ^^atlxorod ttoat ttoo axxttoor axirivos at 
ttoo o:s:j;xlanatioTX of ttois tyo^i of oil-jp-ool in a soxnoxvtoat 
difl’oroxxt xxaaixxxor fronx ttoat oftoxx ^ivon j also^, too 
xxsox'itoos oonsidox'atol*’* iixrx|:xoi*taixc50 to tlxo njpxx'axrjp ^toasa> 
xvlxon z'ocslcs forxnorly sxxtojootod to distillation axo 
oacjxosod to inflow and artosiaxx oiroxxlation of xxxotooxrio 
xv€xtox*s, oansing: ozctonsivo secondary mi^x'ation of ttoo 
oil. Tlxis ixxxttirxgr of ‘ ttoo oax't totsforo tlxo toorso * is 
jxrotoatoJy ttoo xrxost oontontioxxs ptart of ^ tlxo ttooory. 
<>n ttoo ottoor to and, if ttor^ro is anyttoin^ in ttoo Ixypo- 
ttoosis, ttoon oontij^ xxoxxs doposits to ax'oas of oax'- 
toonaoodxxs stoalo oooixrroxxoos, grivorx ttoo KOC|,xxisito ovi- 
donoo of oartii -xxxovomoxxt on a larj?o soalo, stooxxld too 
w'ortlx ixxs£>ootion for oil, xxndoxxtotodly an invi^oratinf^ 
px'ospocst. 'll'too axxtlxor citos ttoo Oldadxoxna-ECaxxsas- 
Afissoxxri-Towa ro^ion as Ills o-xamplo ; possitoly ttoo 
x*«^*xd<'r ixiay cjtxll to miiid ixnotlior- 


XX ex-ring: 

I - l'*. -1 ixx an ixxx j>oi'ta.nt txxoxxxoir, givos 

a cl €3tt*.i2o<.l ac'ooixxxt- of tlxo f oo< I of ttoo Ixox'rixx;^ in 
l_>a.nisli -watox's ( “ Invost-igations of ttoo food of ttoo 
Jlox'x-inpr X>axiis}x AV'ators,'’’ Jlf ./Wx JFvom.- 

'/yA/zs-vvAo/* cr## _/<>r ff S^ox'io : JPlantoxx. Bind 

2. i02M. C^oxxaxliagoxx). Tlxis was xmdortalcon 

at- I.Jac-* ixxatigration of ttoo Jxxtornatioxxal CJoxxxxoil for ttoo 
I XI Nx^jstigation of ttoo ^oa, and is pax't of xx gjonoral 
st-l4c*r**o fox* worlxixx^ oxit ttoo toiology of ttoo to.«3X'ring ixx 
oovxix trios of ISIorttoorxx J^ixropo- 
•JUxti rosoaroto is toasod on ttoo oicaixxinatioxx of ttoo 
«t<»nttxcito and intostixxo ooxxtonts of xx largo nnmtoor of 
at diffoi'oxxt stagos of dov-olopmoxil-, witto s|>ooial 
x-c-£:t>Tx«xxx*<s to ttoo diot dxiring grow-tlx fx'om larva to 
adult, xiotixxg yax^iations in ttoo natnro aixd cjxaaxxtity of 
food in dlfforoxxt w-^ators and at dii^foront soasons. 
■iVloyt> tiliaxx 7000 tostoos woro 03 camincrd» noarly 3000 of 
y'Juc'ix Avoro yonng stagos tootxvoon 4r mm. and SO nxm. 

ronxaindor toaing adolosicront and adxxlt. 

; J- i»o x'osxxlts of tixbo .^ariscannnald of ttoo larval .and 
|yoxxxjg stagos ag*Mewe^.y^tto f otosarvors. Xt i» fomrxd 

|x.iixAt tixoso rotaJtoing' atolo' tp.f^&od* ^J^ttoongto- 
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Booti- 

ttor-ro is loss food (olxic-^fly gx'oon I'oxxxaixxs) ixxsido ttooxxx, 
in proportion to ttooir si:£x!!», ttoan ixx ttoo post-larv-xo, 
ttoo atosorptioxx of tlxo yollc sac xnxjtolx xxxoro food is 
talcoxx, ttoo sis%o and axxxoixnt of food inox'oasixxg witlx tlxo 
slsco of ttoo fisto. X'lx^^'toplarxtoton axxd vox-y sxnall 
zooplantoton is fomxd ixx ttoo sxxxallost flstoos, largor 
cojrxojxoxls and xxtlxox- small pi anto tonic axxinxals in ttooso 
of Ixxrgor sis&o. Oopojcxods prcsdorriLinato, oepooially 
Zc»Xjgrar‘€?orrxi:s axxd, noxct in ixnport-anoo, 
ccc/axxxx« and f^nrcxoxsfr^axxxes. 'Xtoo yonng toorring 0-17 oxn* 
ixx loxx^rtlx, food lax'goly at all seasons, otoioOy on oopo- 

g ods, tonfc also at tixxxos oxx cladooorans, po3yoto«otos, , 
axxd append icxxlariaxxs. ITlxo adnlt Ixorxdjxg 

17-30 onx. in longtto, foods mainly on C^xxstaooa, tont 
tlxoro is a const doratoio vax'iatioxx xn its food according 
to season and locality. Xn ttoo torooding soason 
toorring oggs axro often oatoxx. Xn xnost locsULiti^^^ aa 
. Ixas tooon stoiowcx toy provioxxs woricoxfs, spawnixxg 
toorrixxg aa 'a rxxlo do not otot, alttooxxglx ooc^aionally dno 
tonds .f and ttodso aotdally r $pj^\vnixxg witto a 

Xa^^po atnd.xj.tot '«s3^. jfdod. inside* XXoro '’tlxoy toavo tooon 
• fontod tn, dontatn a onn*4dorefctolo cpjtantity of food*. 





T ZTJRJSJ 




^«y'>ooio,lly i-.h-cs mL«,-t.T,«*e spn3fc'VH''Xiiri^ l:i«>r*jriix;^. y'oxxrigf 

Ixcsr-i'ijn.^ «».t:i nxoro t:.jK«i.xx -fclxo <aKl%xlti« ; -fclxo rol«.'fciv€s xtxauntxlxijx- 
^x*c3>a,t.€»x* atskncl nrl»o -felxe* fibv«^xage> imix«:i[t>or of 
oxiapetrxisxosii o«-ije»rx tLen’xitxjCf- Tlxe^ food va.xit>« i»x trlio 

liox-xio.^ froxTX flxo foxax loo«tli-t.io» irx e»d . It is 

stx*ilsciri.j^ tlxebt ixo oixoii«a,\a.siic.is, ixxi^or'fcs.txt iexs Ixorrirx#? food 
olMc=»Xrvlr».«3r€5, fixxd m, ejwnaoTijgcst tlxo food of ttxo I>«.x%i.-4lx 

Jioxjrijrx^- 

M’lrio vv'Jhiolo ’WOT*l«; sixows difle^i'oot food is 

ocfctojx iix diffoxorxt lo<iixlitie»s *x*xd diffe'x'oxit so**soixs, 
di jFf«=»xoxxfc~sis5o<l liOT*jrir*(fi^s o£tt> clifToroxit soi*ts of foo<l, (Exxxd 
tixffct Cfcdolosooiit ottfc xxxox*<5 t.li«,ri tlxo *dt.< J xxlts, 

J^Vlso tlxtvt oofx.’-jxods xxs «x "W'liolc* xxxo tlio toost iixxjTkoi't-axxt: 
ox^axxisxxxs ixi tlxo footl of tlxc^ hoxj'irx^ac f xoxxx X>«.jxisl:x 
'Vt’«ttOX*S- 

'X’tiis ixtomoii* oixx'I>o* lie*s it. sbxxiovixit. of -vvorlc 

oloa-r-l^r stettod, »XExd is a. xxxosf -v'alxxatxlo additioxx tio fixo 
li toi'atxxi’O j:*aj3idl>' aoooTriixlxxt.iri^ oix flio l>iolo>j:v x>f fla^ 
ixoTT-ixx^?. 

G€;nLet:ics ol * JSa.r'-eye ^ in Or^s€»g>MtiM^^ 

txllc^loTTVcxr-jtxlxic? setx'ix^s of jxiix-t at ioixs xir%. JI>ro»oj^hi./ct 
* IcrxONVXx as Ixax'-x^xt' xoxrl xxl tx*a-X>xxi‘ Ixavo Ixoc^xx joxxcjjIx 
ixx vost i^atod oxviii^ to f iioii* vari alxilit>^ ixx tHc*« xxxxi exIxox*^ x>f 
OTxxxxxatidixA xxx*c»s€Mit. 3rl lias txsoii slxowti, foi‘ o-xcaix ix>le‘, 
t lxat iixo.i*oaaixxj ;5 t c»xx-ix>ox*xxl (1^^ < tt> _ 3 I C?. ) oaxxsxxs a 

dt*ox*o*xso iix tlxo xxo**rxlxox‘ of f*»xr<=^ts x\'iiiolx is of xxix *^>c- 
jxcxxxoxxtixxl *xx* lixxoax' ofdox' j xj.xxd tlxat tixis I'xxto of doox*o.asc» 
is rr»ox*o i-a^xid iri i>ax' tlixxxi iix fxill o^o, axid most jr>xf>i<i of 
all ixi T jltr*a-lG»ax-. f'''li4P>s xvliicdx ax“o lxot«f!i'05£>^|:^oiJis fox' arx^*" 

of tlxoso iBjoxxos xxx'o io ttsx'xxxoclixxto in xrxoarx f^x-x^ot ixxxxxil^ar' 
>xx’*»t'w'0€^xx tlxo coT*x*x'5Slxoxxdixx|Bf lioxxxoz;y'|jfOXXs x clo- 

volofxod at t Ixx* saxxxo tOTxijpox'atiix'o ; lh>iit t:lxo>' ajxi>x*oaolx 
xxxoi'o iXaarJ>^ to oixo j^ai'oxxtxxl csoxxdit ifxxi tlxao to tixo 
otixox*, so tlxxxt oix<?( of tlxc" ooExditioxxs txxa>^ l>o ooTXsid€’'T*t».d 
dorrxixxaixt. JNToai* 27 O. is a <5T-itical te>xxinpi«^¥'xi.t xxi’o »xt 
w-'liioli olxatX|j:<> of doxixixxarxoo talx^’ts jxla<3€’>. C>tliox*s ixa-x^'o 
slxo-wix tHat at ox* ixoat* tlxis torxxjrxox'al xxro, ^i’*ox%’'tlx axxd 
T*atx^ of do voloyxxrxoixt txotli ooaso tc» Ixo arsoolox’atx^d. 

T*iso ixx tlK** f i*oc| ixoxxc>* of ox'ossi ex^k-ov^ox' ixx tlxo soooxxd 
<3lir*orr»osorxxo lias aJso t>o<'Xx sliox^'ii to talco yxlaoo at 
atxoxxt tlxis t*>rEXXX<='E"atiir*o, *xs as tlio xxxaxcixxxom 

axxioixxxt of XXX t ISO IX I ax- ooExtx*ao tioxx fx*om a ooi*faixi 
stimx il 1 xs . 

TTlxoso x'osixlls irxclioafo tlxat sorxxo f 50 XX 0 X*al yxx'oto- 
|xlxxsrxxit^ resaxitrioE X is lExx-olvod - IVlox'tf x'oooxxtl >>•, IVli*, ^V. Jrl , 
lrlox*slx I-CMjytl. ^oex/-. vol- 47, ISTo. 2) lia^ slxow'ix 

tlxxxt ixx OE'ossos of ttxx^ V>*xx' soT'ios tlxo IVloxidoliaxx dxxxixi- 
ixaxxoo diffx’»i's ixx tlxo x’oc'iy xi'ocal ot*tf>ssos as 'woll as xvitlx 
tlxo toxxxj3c»'T*atxxx*o at x-vliioli tlxo lax'vaus 'wox'o x*oax*od, 27"^ 
Ixoirx^jf XX ox*iti<*al p>oir»t- JHLo xjoxxdxxdos tlxat tlxx^ o^^to- 
yxlasxxx of tlxo yxla^^s some* fxxxx*t ixx dotoxTx xixxixx^af tlxo 

si^o of tlxo o>“ 0 - C^rxlilco x’ooi tXT'ooal Ix.v^^^ids Ixavo Jotx^ 
Ixooix faxixilixxr* in €jEJ rxot^f.tirrx,^ Ixxxt vox’^^ fow' oxxsos Ixa'vo 
fcxoorx dc^«cx*iHod ixx xxxxixxxals. It is sxxgfj?ostod tlxat 
olxaj’€3xot<3x*s ixx ;^x*xxoral XTxa>^ fox'xrx *x soi*ios -witlx a fow' at 
orxo orxd dotox'xxxixxoel sole*>lv' l>v tlxo o.v^toyxlxxsxxx, xxxaxx^’^ 
xxt tlx€x otlxox* x3ixd dotoE*xxxiTxod w-lxexll.V" 1>>^ tlxo rxxxoloi, 
axxd soxxxo Ixotwoon, sxxclx as tlxo l>ax* soxri«»s, dotox*- 
xxxixxod jxax*tl.v Ixotlx- 

lix aiiotixox* |xa|Xor* j57.x*?>ifZ« JZoo/.^ vol. fiO, X^Txx. 2) 

IVTx*. Hox*slx Ixas axial y^sod fxxrtlxoi- tlix* liax* sox'ie>s- Xoloxx^^ 
slio'vvod tlxa.t tlxo ooxexixoixxk I x^yos of stxoli flicks Ixavo a 
eloE'sfxl axxd a voExtx*al Jol*o, 'w^lxiolx xxlso slxovv^s ixx flios 
xv'itli fxxlh oval l>xxt rxiosaio oyos. Sxxolx Ixilolxixxn^ is 
ooExxxxxoxx ixx Ilijitora axxd oooiiirs ixx otlxx-*!* ixisoots- 
3VXx-- HoE'slx slxxx^v^s tlxat ixx tlxc* liax- soi'ixis, x^'itlx irxofoasixx^ 
tx^xxxfxox'xxt afo, X.lxo xxxxxxxlxor* of faoots ixx tlxo vorxtx'al lol>o 
<looE'e=>iasos fasXx-iX“ tlxaix iix tlxx^ dox’sal lolxo, arxel sxxjc^^^^sts 
tlxxxt- tlxo oyxtie^ staVle. fox-XExs tlxo lixxo of soyxax'atioxx Ixotwooxx 
tlio two loVitxs. It is ooxxolvxdod tlxat tlxo ^oxxos of tlxo 
Ixai* oyx^ soE'i<:?s yxi-oclxicio tlxoix* offoots Ixy altorixi^ tlxo 
distj:*il>xxtioxx of f^x-ow-tti ixx tlxo dov^loyxixxjg oorjgaxxisrxx. 

No. 3072, Vox.. 1223 . 


XJniv-^ii-sitjr stnd ]H.cluc£i.t:ion£tl Xnf:e!lli^«nc:e^ 

‘I-.xxT»x>c>a!sr.— — riPlxo Oorxrxaxx^iclit Hall of Hosidoxxoo (14 
Elodf ox-d I^laoo, 1 >., x-oooxxtly ixarosorxtod to tlxo. 

IJ'xxi VOX'S! ty l>y His Hoyal Hijglxxxoss tlxo Hxxlco of Ooxx- 
rxaxxg^lxt, xvill l>o x'oady fox* stxxdoxxts of atxy of tlxo 
oollopfos a-xxd * sc*lxe>ols ’ of tlxo X.’^rxi vovsity at tlxo ojxoxx* 
ixxf^ of tlxo sossioxx ixx Ootolxox*. 


TCxtis I xxi vox-si ty CVxlloj^o of VV^alos, -A-l>ox*yst'wytlx> Ixas 
ostalxlisliod a Tx-avollixxg SoVxolxxi-slxijx !E«'xxExd wdxioli is 
lEsod fox* tlxo |Xvxt*j>ose' of oxxalxliix^ txeoxxxI>ox*s x>f tlxo stxvff 
axxd stxxelxiixts to x'isit fox-oi^gxx «3ox.ixxtE*ios fox* tlxo y>xxx-f>oso 
of oxc tt^xxdi EX tlioii* stxjdios. Tlxo f^i-axits rxxad*? xxx'o 
eyxxito sxxxall. p:e>rioi*al ly £10. Ixitt ai-o. tlix» C.V>xixxoil x'ojxiT-ts, 
4 ^i*oExtIy a|x|xr*ooiatod . I-,fxst >’-oxxx' sx^voej xxxoexxIxox's of 
tlxo staff, tlxx'oo |>xxst st-xxdoxxts, xxxxd fox'ty stxxdoxxts 
i*oc-e^ivo<l sxxolx j^r*aEXts. 

“ .^Vox'aKixT'X'Bixx Hxcixrrca T^as'X'XTrt'-'rxojsrs,’ ^ a yxxxTxj|.>lilot 
issxxetc I as ltf27, JSIo, 41, l>y tlxe^ l^xxitoel t?itat<'s 

TIxir*oa.xx of JKclxxc^xxt ioxx, slxovx's tlixxt in t Ixt? al>sc*ixxr*o of 
axxy c?4^TxtJ*al ootx t rolliEXii? xxxxt.lxofil y ax fsii'ly ooExxyxle^tt* 
s>*stoxxx fcjx* slam lai-ei Lsixx^ od xjoxxt iorixxl ixist i t x li-ioixs Ixaxs 
IxooEX ox'olvod Ixy x-olxxxxtai-y txssooiat iojxs. it 
lists of ixxstit xxtioxis of lxij^lxe>x* odiioatirxxx 4xc?e‘»<’>|>1 t*d l>x- 
ox^x-taErx xxatioxxaxl axxd x'op^ioxxxxl assooixxt i< »exs exs e Eia^c'tiEi'iar 
tlioii* staxxxdai’d x-e'C^tiix-ox txoix ts. IVlost of t liE^'so x-e'cyt lii-e* - 

rnotxts ai*o vse^t oxxt itx fixlJ, xxs exx-o also tlio <*ollofyo, 
jxxtxiox*~oollo|urt», axxxd toxxolxoE'-tx'aiixiixjjc c*<>llo^«-* staxxK 1 axi*c Is 
of tlxo .A.xxxori c'fxrx <,*oxxm*iI oii X0< 1 1 x<*ax.t ioi i , v\'}xic*lx took 
tlxo xEiitiaXtivo ixx foi'ixxx list i t xg st ati dai'i i s fexx* ^c*tx**x*al 
adoyxtioix ixx acsc*x*<^dit iiifr iixst ito t ie»jxs, Ixiit is not itsolf 
axxi aooi'oel itixxfa; ot Ixc'i* axss*xoiatioixs axi*o : 

t lie* -A.sso<*i at ioix of y\ rt xe*t‘i<**XEX I *xix-t*E*silie^s. flx'o mxxl 

(IVIieltllo, f^oxit 1x01*11, >IoE*t.lx iV^ntfxxl. USTox-tlx - VV't-st oi*ex, 
axxd ISIovi' Kirx^laxxd > jA.ssoc-iat ioixs of t 'ollojoros anti 
•Soooxxdixx-y SSoHt>ols, tlxo -;\mox*ioan .-Vssooiat iotxs r»f 

-J nixiox* < ^olloiiros and of ’□IVtaolioi'-1''i'aiTEirijjf C Vxllojur* -s, 

atx<l a. rxnmlxoE* of jXE-ofossioixal xxsso<*is.t ioxxs. C>f 
fxill.N' ac.*c?r*«^dit.otl yxi*of<5ssiotxal solxools t lxoT**t at*ct 7 1 

mod ifixxl , 2<i doExlal, ^53 y >lxax*mao;;s,*, C>f> ifxw*, and la 

1 i lx i-ax'i axxxslx i yx . 

^I^xxxc Coxxtxoi I of tlxo C’ity exxkI Cxxiilds of 1^4’>i]cioEx 

Institxxto Ixas E-ocsoxxtly issxxc?d a E'oy>o.E-t foj* lt>27 tl»<* 

for-ty-oipflxtli axxnxaxl x’ojxoft, sinoo its itxoox-jxox-afcion . 
Of its tlix-oo de^f >ax't xxxoTxts, xxaniolx'^, tlxo C^itv axxt I 
tSxxild s ( I^n^inooE'ixxyr } C-c>llo;^o at f*>ontlx Iv onsixxf^^tori , tlxi* 
C'ity axxd tJxxiJels SSoxxtlx I.-»oExdon '3'’oolxnio*xl >\x*t Holiooi, 
axxd tlxo JJXojxxxi-tTxxe^xxt of 'I'oolixxolo^y , tlxo fxx'st, wlxic4i 
is tlio lax-yjjost of tlxo tlxx-oo oolloj^os oonst itntirxgf tlit- 
Xxxxfxox*ial C-ollo#.^o of Sioioxxoo and__ 'I'*oolxxxolojafy , was 
attoxxdod dtxx*ingc tlxo yoax* Ixy /xOO s'tndonts. isTotAvitli- 
starxdirxiQ; tlxo ooxxtirxvxod doyxi-ossioxx of tlxo oxxj^ixxooi'i n^i 
ixxdxxstx-ios, tlxo xxvxmlxox* of ontx-ios to tlxo oollojufo is 
Txxaixxtairxod , tlxaxxks to aritioiyxat ions of t%> 
domaxxel in tlxo xxoai* fiEtxjx*o fox* olootx*ioal <’»EX#.?ixioox*s. 
Of tlxo 1 KH oaxxdixiatos for xxelxxxissiojx, 34 (mox*o tlxait 
tAvioo as many as in tlxo jxx*oo€^diix ^5 3 '*oai*) oaxxxo fx-oxo 
solxools oxxtsido tlx-oat Ui'itaixx ; 23 'wox'o from Irxdiw. 

A vory lax-^^o yiroyiox-tion of tlxo stndorxts, noax-Iy 40 n<‘t' 
ooxxt, vv*or*o soHolax-sHiyx Ixoldors, tlxo total stmx aAvax*dt*-<i 
Vxy oxctorxxal axxtlxox'itios to stndonts dnr-ixxf^ tlxo axossiojx 
l>«itX|S 5 £10,340. I*ost-^x-ad nation olassos ixx olootriox^i 
ox-x>?irxoox-ixxi|?, tlxo valxio of vt^lxiolx Ixas Ixooxx roco^fSixisod lx>* 
indxxsti-ial fix*ms, inox'oasod xxotalxly, and 14 stndoxit-* 
w'ox'o aAvax-elod tlxo jfxost-j^rad nation diyxloma of tlit* 
Imnox'ial Oollo^^o, CSinco tlxo fojrinat/ion of tlxo Inxy-a^rial 
OolJoi^o >%L|3X3ointjmonto Uoax*d, T23 oxx^inoox-in#^ otndoixt s 
Ixavo ' l>oon r^^i^i^toi-od , of so far as la jfecnowix. 

only 1 7 aro xxnomjployodl* / . 
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o£ Ou^t:oj:x&9 F^esiiiirakls. 

>«f>t «¥»»%>«<* X4S- 

Tjaross Sajkia>xa- — ■ — ^TL*1tlo Sbrxoiernit^ IP^r^iaxis oi»l^'k>ir«».tioci fib 
ofibUoci t>y Ojroolc 'wr‘itiOx*<?» rrA, ^<lftra.£«c, -fclio ^SLliCfibifib^ 
■fco it> fib SoyfclxicbTx orij^itx. 'V'fiux-y in.^ fibcsooi.»»it>« 
%.ri& of Itio-w i-fc fitroeso. Xtr- «oorri» j>o»»ilr^lo tlxfib-fc 

t- 'Wfi.s* of X3a[,V>ylooifibicx ori^arixi. "XTixo fe«3t>i"v«i.l of -ttio 
fib-fe 3EXfiul>y'loxx, «*o.<sox*<iirbf^ t.o j^t-XionaaixM* tvoolc: 
^i»xo.o oxx titbo «i3ct;«i>«3*xXli ci«.y of Xi»o rx^orxtrXi c^ox*r■o^$JJOx^<i- 
tXfX f-io Xlxo X^oodroxo ioo ( So j3t>exof :>©*'>. -A-f 

’owtiv**.!, A’t'lxoxifiBXiss «fiLy«, tilio rYifib»f €9i:'» 'W'O'ro oTciox*4F»<JI 
lYy ti-lxo «l4a,-V'0«, orio of Xvl'AOrYY pCOVC*»Y*llO<i flxo XlOYX« 0 , 
AfK"! %"irfiLt3 c*1ofl*orX lilco fib. Xn tVx& f^e>jr«ifibxx fortfiv-^xl 

Y <»ox\clomT\e>cl or*inrbirYtt.l 'w^fib.« tsloXHocJ litco fit fib»Y<i 

xllc>A?ves<J f.o r*iilo ff\€> <ix*iiYk fiboci jmtfcjoOYxtloioX Ixiox* 

4«^lf Avit-H XllO Icioj^’w AV-iA/OM i >Yot:. IFXf fcoi:'AA'«,x*cl« Iao av«>« 
N£xl<.«3i:» a-AA-fiiy, Mooxxrj^otl *m<-l X*x tiJio fi9Y>jri*x#ar 

o.t flie^ irxt^i^xxxt% Avoro X«,lcoxb 

'T'<»iri liiro, Ixirt €r-a,T*t=j Avoro jAollocl fibXYcl liifc* 

lilt 1 <."0 . 

A «x-»o*T'’’j^ - IXxtoivj iL.»cAr (Str Ai^ir<.»ix.x>««x ttxc > Ifojajsr 

r>,x 'Pliiw tlfibixc^o 'fcalio-'S ox* fXio SfoiitJI 

ToJ N »Av 1 » ijjT tXio fix-«X Siix’itlexy tiffox' 14- It i« «t iil 

i^t tbisi fib i-iol<^xrni c-ox’orixoibi «.l cvx\il i« <1 «aiyoo< 1 iti 

ill lio fib oox't^etiti a.TiAoniit- of liooiioo 

j* 1 1< I < Ilf* l>i ifl’of >11 . Triio flic-i roiiiiloof 

**>fi>f-i, till* IfiKlIo, ixtkI trill* >>ovv* ixtiil fiAX'fOAs’-, lifixiijjc 0,11 Xlio 

V <‘*11* foiiTifl ill t lio olmi't*!!, iaikI tlio j~iffiA»*f« iii 

lif* iiioftiiii^j: fioiii tlko olmi'C'l* oftioi- t'oc-oiA^iii^.^ 

lOll of llio A'iCifiXl*. * IfiAllC'Oi'fA fitfO X AA'T*lAr''0 

r* 1 * 1111*1 >ot*, oiio l><*iii|ur fit- w'lio ofiix*t'i<=*>A flit* >>oa\* 

tl»<l tll't'ClAA . ’'f'llt'l'fs ixro fAV'O lll\lS<ioi*All*S- fib fool. fiX 

»1>1> V'- Ilf >x*.-«o- fit IVtfixifl IVlfbj'itii 1 AA'itli flio Ittfilt*, fiittfi fsix 

Ifi* r j< •f’li'fA NA'lio liolfj t Ilf- lioi*ii« oil tlif>ii* liofi»<l>i Jrtx trlit*^.'' 

Ifiijif 'f . 

'■l''l*i« tlfixiift* liti-M *vi* 11 11 lir*ol-£.t^ix tmxfli lion oF four 

iiiiifli'ffl liiit- of f<>tii*«f.> iiiiioli oltlor. txrifl, mo 

n f a-iM ax| >f it'fiirfitiif OM ^>co, iiiiprlit- AX't'll l>o <l**tMf one loti fronri 
lit.* lioniffl tlfitiiofj* i>fi4iiit<*<l ill jxfitltf olif liif fiiifiOM on 
Jk' AA'fiillM of flio trUA’-fi’ii of X*<^M '^fi-oiM l-‘"'ror*OM fiit- -Arif^t* 
II 1 I lo Mobitrli c»f X''f'fiAiif t3. It its c'lffiti'l.v c-IomoI^.’" rflit f-ot I 
*> < l*t* I >f ixr fiiiifi otrlioi' t>iinit*lio fitiiiirial flfixiiotiM of t.Jio 
I i I >t*fs of riort-li-f'fitssf f rti -Atsii:! tviit l !]>for*t..li Aiiior-ict:OL- 

l>«ii iiiX? flifi? clfit^' t lio tltviiffi'M c»OA>"or fix f^irf viit of fixlxitif 
lirtff'ii iiiilfM. clfixiit*irij^ fill ffiAf'li liotiMO t liciv Arissit ,. fitiifl 
liiii:-.!* tn> l>>’ f Ifixi if iiija: m* flio villfit|.rf Mfi'fot-, AA^liilo oA-'or^^- 
i»i»c v\'Mtf*l»t>M from t Ilf liotiMo clciox* fo isli*i,ro in Xlio ^oexi 
ItK-lc- W* lif-t-Vior t-lio <lo,»ic*f its |>rf >>>it i*xt:ory^. sstto-ritif ifixl, 
or f* fiifff of M^Aiirif i-fixt mfiXj^if, im olisscorf- ’X'lio 

fioMiil ov'f r AA’-liif?li if iss cia-iiofcl mIioavm Xlifixf if its infoxt<lo<l 
to fommtxrifixl i^oocl IiioIa.. If- is* ol*>A'"iot»«l>^ «. 

iiiif i< fi*'w miiKiffif riftifixl, tmcl i» |>i’olifixl>ly f.lio moisX 
lxii?iitive' of Mtir A-'i vfixlM itt < iro «.f. 13rif.cbiii. 

SfpteTril>er i8- 

A-T>. 304, Mfixiiif fitiifl xi tfxrf r r «x 

l<<»»ii»ifi frifc>iJ.Tio fixf 'V'ioiiiio aa’-Iio lioofit-Trif fit- <. ’‘liriMf ifixti- 
<^>ri rf>t'iiMirjjur -fco Sfixorifiof xxof ortl i fo riffM, 

ii»' i\ iiis inil iriMoriocl. On flio tXiir<i tlfixy- HIm clifixinM foil 
liim fit-ntl li-o ofitofixiiotl - IX e» MVb’'«i.m «3tc?roMM ftio IXliOnfit, 
Imii w tsa.jif nrof 1 fixxitl Ixflit-^fixtlocl. 

1 1 wfiVM f ixssfoxnfixry for t-lio fixtmi A’-orMfibry of Xfii^ Mfixinf 
to lx- f f loliix'fitfocl 'ATV’ifXi ja?rofibf j^ioimji fibf. IVIa-rMoi 11 
i’fiti I j »l>lifibl aureJhiOM Avoro oroofocl cxnci. flio aa'IioIo foAvn 
«n<l tlic* Mliififit in X-lio lifibrliotxr clocorfixf e>tl A?rif.li 
< fixml Imfoliorst X.oolc ci |ix*omin.onf i->fixrf in flio 

Avlxiolx -fcoolc yilfiboo, jj»x'oo€=«B«.linf 5 fco A'^tt-riortM 
*xn.<l rfust-in^" :plfibOO» AArliicIi Av^oro clooo.rfibtifixi Aviflx 
T'lfio i^fitrclotxox'fii ofibjrrioci wfibxc 'fcfib|>«2irM, gfx't^on 
floA?tre3r», fibncl IbfibOTxors. 'X'lxo Inrfcolxors Avoro 
olt>fi*.lce,, X>onn»X« of ai^'fcoedxXXt oont^nry- -fcy-iio^ «btfcl 
I ^ tXo€i.vor», *Xl;%<&y lotX fib f«bX o3t dooXtod wif>lx gf^rlabnd» 

^'<>. aOT2, Vox-, lassj 


«;n<X oovorod Atrifli at cs*^xrf>&t on wXtioIi Metf- cii olxilcX fibst 
JTolm. tiXxe ^fib|:>fi8.t>. T'lffi!* 03c AA?«bM loci, fixi^onf for fib ajv'o^Ic 
l>of<>ro fofitfivfibl, Iirinjgin^ ^oocl Iviolc tx> >ioni 40 fit fitt 

wliiolb it/ loff fib t^r«b«o of i fs ' vifiatif . X-fc Avata Uiillocl flio 
eXfiby OifXor f/Iio fofibwt:- A^oxtri^jc i^irlM ntnXM, 

oebinf»» fibncl t^Iio IVXfibfiCcXfiblon , fitnei l3oys cXrojSLoocl nj» fibs 
^cbinfM fibncl |iri€9«t.M, foolc pebrf in f-lio - TTlio 

«f.roofM A?roro Mfrovb’^n Avifli iaoA?forM, Atrliioli Atroro £l1mo 
M ffia^-fct/oroAi on fHo lr>y«fcebn«lorM. 'I7Iio jirofOisssion yiro- 

csoocloc.1 t/O flio fiorf. AA^lioro **-11 flio MliiyiM AV'oro mfibnned , 
fibncl fib MOrArioo of licsnocliff-ion foolc i>leb<30- 

S«pt<eml0«*r 2 x . 

S-r. 3VI A.armrBSAv-’sri I^aa-- Tlio I^orcl IVtoy^or of 1.^0Ticlon 

xnfitXcoM t-lio fibntnia.1 of *b ^^ninot*- fo flxo 

fAvo MC*nior Clroc^ifibiiM of C'^liriMf’ss XXos^jiifa-l, moro 

ffibmilifibrljv^ Icnowxx *a..st flio Xllno Ooetf SciltooL, X^rom cni 
fibc-ootiifit- j6ariA''on iix flio jom-jxfitl of Kic^lifcbrcl XXofibro, 

Slioi*iff 1 7’4C> — 41, if- AfobilAl *a,x>l»ffiJbr fliof f/h.f i^oArornorts 
of f-I»o ot/Ibfr lioMj*ifsblM f In'oti^^lionf tlio oify oImo 
£ bft>oncio<i oxA fliiss occ^ofi^ion in flio Iifibll of OliriMf’js 
Hosi>iffib3, fibncl fit-ffor fH.f Mox-v^ifct, M|>fo*3lioM from flio 
in f onimomorfibt-ion of f.lmir fovmcXorM, cbncl ftio 
I >ro«onf.fibf ion of f]^ninefi*-M I>y fine* X-<orcl 3VXa-yor, fibxncJ lifiblf- 
p:iiinofit.M 1>>^ file* Slioriff, mi izicjiiiMif ion info flno xn*mfit|a^o- 
mont- of flno lioss^nif o-Im Inv flnoir rf M|ij>of f i a^o jj?ovox*norM 
AA'fibM Ifcflcl, flif C-^ify' IVXo-rMlifibl ja^iA'in^x ov^iciono o. "Wliilo 
fliies AA'ttM ffitlcin^ lioatiloM of ofi*oli loitl fltoir 

Mf.fi*,A’'o» on file* floor fibiicl foolc tli€3m n|i only' AA'lnon flne> 
l-iOX‘<l IVlfiby^or lifibc] clocslttrocl IniinnMolf Mfibf issfiocl • 

Setpf c*xn1>er 22 . 

Abf IX odd inf on fib oti«f-om AA'jBbs ol,>MorA^od of oonvoy'inigr 
in I >rc>C30MMion. t-lirmifacln flio A*illja-|j:o tx x*fibl>l>if dooor«.focl 
AA-ifln »c3«.rlcif ril>l>onss, Avliilo tb Inynin in lioxionr of Sf- 
AA’’CbM Mnn^r-- -« ooroTnony" f .r*a,dif ion*xlly dw-fin*^ 
from flic* firMf ox*ixMebdo. A.11 xntsn «t-nd y-otxn^ Avoxxioti 
AV-lio mof file* I >roc*e*MMion 02cfotide*d f lioir f-AA'o fing-ox'M 

--C3b #a:oMftix*e» ffitmilifixr xim **, 1 >rc>t-oc3f ioxi €b;^fi*inMf flno ovil 

o.A'-o — fixtid Mfiiid : 

*■*■ CSiiMtin, tXixMt-in Itbcrlct? «a 1>it>r. 

JVIfibi<lon.», ma.idc*in» lirin^ liim litnro-” 

H A it.v'X':ssT. Wfibfor c»H 4a.rmM fibre* Moxnxofimofs foxixnd in 

oonno»wion AA’'ifln. fines IntnrA-ofsf. licnmo. In H orf f ordislniro 
flies fa,x*mor droA'c^ f-lie* Itxfiif lofixcl f < > flto Infibrn tx-f fnxll s^ioocl, 
AA'liilo flm '|>c*^o|>lo lio ]|>tbMisestX imnsntsd AA^ifln 1 >c>avIm of 
AATfinfox' AArliioln flnoy friod fo finx'oAv on Inits r*fibrf. In flie* 
Mfibxno ooniity^ Cb Mox*«bml>lo folloAsvtfsd tlno xnfiblciinju: of flio 
* dolly,’ fibnd oiflnt^x* fines lofixelor or fixes nnfibin vrlno sesc* nx-esd 
if ixn flies MCX*fi3bxnl>lo T'**.n AA'ifli if fo flxo ffibrrxnlnoxxfiso ebnd 
friod fo ^of in AA'ifiionxf l>oin;^ dresnoliod l>y flio mfitid 
Av'^lio Mtood rcsfibdy fo X'oesoiA'^o Inim vv'iflx at Imc'lcesf of 
Av*nfox‘ fibf flm ffibrxnliotiMo door. 

if AA’-fibM fit- oommon csnxsfoxnx fo txjijioinf « lesfixdox' of 
flics rofibj[>orM, flio * l.-*ox*d of flio XXaabT'A'OMf . , ’ avIxo lod ixi fitll 
flne» ojriorttf ioxns fii.nd ixi flio ooronnonifid yAorfomrifibnooM. 
In t-Ixe* I^orfollc lim-AJ-cjMf liomo, jiroA^ioixMly" ejnof ocJ, fliores 
Avois fiblsso o- »oc*ond XcxnoAvn fit-s IniM *• X-.fibdy ' Av-lno |:*ox*fox*meid. 
c*oi«ffibin fnincsfioTiM Avifln liim fi:if flio 1 ifibr A^OMf stJ]t>j>c»r, 
isolioifinj;^^ la-X'j^ofitM from fines f finx-mor ’m ^noMfet in. difit^2nfi«»»> 
Xf nnfiby’' l>o nofod fliouf in IBodfordMliiro flio * dolly * fools;, 
flio nfixrrio of * d a-olc tnind dill.’ A. foxnfibio cslifixrcbofor 
cb]^>|noiarod «.f fib Ifibfor «ffibjuce* ixi flno i^^or folic »nx|ni>ets*, Avlnon 
ones of fines olnfibratcsforM, doinnixn^ fesmfiblo sbffix'e^, AV'fib# 
fibffAolcod l>y A^iolonf fooflifincslnes, for Acrl iic3h. flno doofor 
Ayfinfes Mnnxnnxnoxiod- XX o CbiJ>|>tseLx*od r*idin^ on ondflnor «bO 
IniM lior«o, «.nd flies f oof In, **. j^iieioo of fciinfibooo jnijno, Atrfibo 
O3cfr«nof«cl Iny fib ^ifibir of fon|^, Abrlxioii ofibft»od. *ao nnnnoln 
jifibin flno.f flics * Ifibdy ■* ffitixnf^l — — «n |3iooo of Xmlfoonory 
Airlnioln, lilco flno nnxnmmin^ X>lcbye. mcby Ixido oomoflnixn^ 
of TOoro fitox'ionxs ixnfiorrf, ond Ino at ffinlnf romoxnXiro.noo 
of *flno Xxnnxnebxn OfiberiHoosi of moro i>riniif I a^o In«*rAro»f 
, <3xn®fon:'b»- 
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T^oasrjrxojsr. 

Instit^ute ]Mt«ii‘t«Li9 <^nj3,xi9kl X^i^OJr- 

jx-jol^, — fft. XiiA&ir 5 x^e»p>onb “fco ^Jho Ooor- 

jToeion. JRcM^oajroH. C.'Somim.it'feoe- jFTvix'tiliiekT* ixxvestiiigifo.’fcioTi.si o£ 
“ ixxTLj>in|^«xxi«*rxti a.'bi>9Lolc: ^ -w-ox-e vxn<lorl>a.lc<3xx t,<y xxxt/e»jr«x’ot> 
x*09xaJLt>9 oif ooirfcaAxx oarx coixtionesox* tvxxl>«»«, a,Tx<l, irx 

|:>eLxrt>i«3xxl£xx*, tiO i^xcjplckixx 'fclrx© x'«>la,'t.i<>xisl’xij> 'W’lrxicJK «,jpj >««xiroci 
■feo e^xcist> l>e>t>'VP'ec9ra -fclxo «fT«ot>s of ixx-torxrxit.’fcoxat; oetvifca,* 

■fcioxx ixx -felxo ■w'Cbt.or Wrxcl -t-lxo offocff? of €xix*-t>xx>>l:>Jo x-m- 
l^xixxj^omoxxi:. . rrixo Ixolxavioox* of jixx-otiootiivo filxxx^ xxr\«fe»r 
vexx'ioxas oojn<iiX.iojrxs3 of ixxx jxixa ^j^oxxxoxxf >xci^ l>oorx wi^xxcliocl 
Ixy xyxoa.jHxxx’Oxrxoxxt.ss of flno * film. *^**^1* ’ ’W'lrxoxx 

■fclxox'o is no infox-mit.-tont' o«tv it-a.fi ox x, inxjDiTx^oxxxorxf 
aft^aoic ’ oaxx st-ill t-alco jxlaoo as a rosxxlt. of air-fxxilxlxlo 
inx'jxinjBcoxxxexxf, axixi if is ooraolxicix^t 1 fixaf flxoro axo t.'wo 
soyxar’af o xxxairx oaxxsos of * ixxxj iiix^orrxoxif xxt.fcaolc.,* 

xiamoly, ixxt-orxrxit-t-oixt- oavitation as sfxow'xx fSix* 

Olxarlcxs IPar^oxxs, axxcl aix-loxxhxlrxlo ‘ iTrxx>in|j?omorif ’ as 

sfiowxx Ixy X>i*- J[3oxx^otji^fi, Xt. l^ir-i'ot-, a-Ti<X t-fio axxfliox*. 
I3o-fcVx *le>]|>e>xxci c>rL fixe- oocxax*x*oiioo of i*ot.atixi|^ xnofioxxs 

of t-fxo 'wat-ox", XJlick !R- E.xrans : Oojrx*osioTX *xt. xlis- 

<*.oixfirxixit-io« ixx xnotallic? ixx-ofooti'V'^ ooatixx|^s. ’JL’fko 
ox'acjlts ^>X'o<J oo.o< 1 l~>y ixeixciiix^ axe^ xrxox-o tlaxxj^oxoxjis flxaxx 
xxtiifoi’TXxly ciisfri>>xxf j>ox'^^. If ooafixx^^ xriofcal is 

caflioxiio't-o sfool, t-fxo stoc^l is oorx*^oclocl ; oc>]ni->ox tnt<ior 
soTXx«? ooxjciifions C!axxsc3S xrxax*l<.o<i aoox^loxat-ioxx of t-ixo 
cox~r*o«iotx of sfcxol at o>cf>osocl j.>Ixxt?os, ixioltol fxoiixiK loss 
clan^acoroixs. Xf t-lxc^ ooafixvjj; motal is axxorlio t-o st-ool, 
flxo ooat/ixxpc sxiffoxs ooxxosioxi I jroforcsxxf ially , t-lix’» sfool 
fliorolrxy x*ooaivixxj 5 f >x*ot.oof ion ; ffi^xs st»c^‘'l coafocl "xvit-h 
a&ino xxsxxally soffox's xio c*.ox*xosion c^von af oraolts xxixt-il 
■fcfxo 2:inc5 fxoooxxxo.s c-mclxa ostocl - ^Stool t-laicslcly ox>vot*oc 1 
■wiflx sciixo xxs^ially faros Ixot-for t-lxaxx t-lxnily oovort^cl 
st-ool, not"W'it.f>st.a.x*i<lixi^ tlxo prroat-or f oxxclejn<*y t.o oraolc- 
ixig: ; old lajalvarxisocl slxoof c*ai*T*io<l xnoro zinc- t-lxaxx t-lxo 
xxxocloxTX xnat-orial and goxiorally last-od loxxjxoi*. Ooat-iixgrs 
of alixixxirxixxxxx ox* zino-ix*x>x> alloys aro flxoxnsolvos less 
atfaelcecl flxarx ooafixxjifs of frt^o aciixo, Ixxif fox* flxat- very 
x*easorx t-lxey afford Ixxss sacji-ifieial fxx'otoot/ion t-o fixe 
tjndorlyixxja: sfxsel ixx oex'faitx 'wafex's. jXixxo if self ms 
rafliex* raxxixlly txf faxslced wixexx x^arfially ixxxxxxox'sed in 
a oliloride s<>lxifion, Imf alforxxafe salf -sjxrayiixi^ and 

drying? Ixxmilds xix> i>x'ot.eot.iv€^ film- A- O- C- Ow'jrer, 

ML. W- L- X*lxillii>s, txxxd. IMiss X-.. :nAarxn r Tlxe ooxxsf if xxfioxx 
of fixe mxUoys of alxxxxxixi i ixnx wiflm oo|r>jxer, silic?oxi, ax*d 
iron- 'T’lme* fox'xxary sysf«?txxs xxlxxrxi iiiixxTXi-eoi »|>or-siliooxx 
axxd alxxmiixi imxn-eo]^xj>ex*-ix'oxx are coxxsiderxMl . 'XTlxe 

foxrmor of flxese is onto<;tjfox'oiis, w-iflj a fex*xxax*y 
©xxfecfix 3 of OxiAI^.. alxxxtiiniixxxi mx.ixd «ilioox», ooxxf ainixxg: 
SO i;>ear ooxxf- of coj:>t>ex*, O • i5 jxer oenf- of silicon, axxd 
freoaiixx^ af O. Tlie alxjLxxxixaixxrxx-cox>j>ex*-ix-oxx 

sysfexxi is raflxer xxxore coxxxjale^c ; a i->ex*if ecf io rt^acfioxx 
oocxirs af JSOO"'-* O. Ixefweoxx X^'eAla axxd licjxxid resxilfin#^ 
ixx flxo forxxxafioTx of a coxxsf if xxon f isoixxorixlxon s wiflx 
* X. ’ ; fixtx laffer foi-rxxs a ferxxary xsxxfocfcic xv^iflx OnAI^ 
anxl alimxnixxixxxn, cozxf axixxixi^ 3!2-/> ^aox* cotxt of coi>jxer, 
0-3 xxex* ooxxf of iroxx, anal f roes/iixxjjr af 042*^ O- A. 
<Xxma.fexrr»ary exxfoofic oc-ctxrs af 20 i>er oexxf coix^^-xor, 
0-0 X>^** Ciexxf silicoTx, 0-0 j:>ei* ccxxf iroxj, freeviiixt^ mxf 

020" 0-, fixe consf if »moxxfs Ixeixxgc alxxnilxxinxxx, OvlAI^, 

axx<l silicon- TPlte j>txi>ex* deals eaccdtxsively 'w^iflx 
mef asfalxle coix<lif ioxxs- - C. J- Smitlxells^ S- V. VSfilliams, 
axxd J. W- Avery : I^alxorafory excyxerixxxoxxf s orx Ixi^lx- 
t exxxixeraf xxre resist axxxse alloys- A soi-ies of xiicltel- 
cVxx-exxxixxxxx alloys con f aixx i xxj^ from lO fo OO joer cexxf 
of cliromixxxxx, axxd a few fernary alloys ooxxfairxiTig 
fnnKsfx=^xx axxd xxxolylxdenxxxria Ixave Ixeen xxxade froxx* 
ssr|.>ecially ]|>\xro xna-fcx'ials xxxolfed ixx Ixydrogfoxx- ^or 
fixe l>ixxax*y alloys x‘ewisf aixce fo oacidafxoxx ixx creases 
wiflx increase ixx*cliroxnivxmr> coxxfenf xmjp fo SO j>er cenf- 
Wiflx xxxore flxan 4:0 |;->er certf of dxroxxxilxm, a second 
jxlxase t.vrx<t resisfaxxce fo , oxeidaf xoxx falls. 'X'^et*- 
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Xi-m^ry, allosns tsoin.luaiia'm^ 40, o# ohxronajtxna. 

slxow low x*esisfaxxoe, fiv-lv^e fixose ooxxf airxtxi^ ,20 jmeir 
oexxf of €3lxrornitxj±x slio-w Ixi^rlx resisfanoe fo Oiacid^f ion . 
Ig^or Ixig-lx xresisfaxxce fo oxcidafion fixe oxcxde layer naxmsf ’ 
ooxxf aixx af leasf &i> j>er oexxf of olxromic oxcide.' tarixe 
ooirx:ypo»ifioxx of fixe oxcixle layer is deferxxxixxed. l>y , Ixxxf 
is xxof ^exxerally fixe same as, fixe ooxxxjxosif ioxx of 'flxa' 
alloy- XTor fixe Ixinary alloys rosisfarxee fo aa^ af , 
Ixi^lx fexni>erafxxx*es decreases w^iflx ixxoroaae ixx clxx*ornixam., ,• . 
ooxxf exxf- Time femary alloys sa^ xxxore flxaxx fixe txixxary 

alloys Ixaxrixxgc a similar niclrel ooxxfexxf- Hmall axnoxxxxfa '* 
of irxmx>xxrif lews lovrer fcoflx fixe resisfance fo oxciclafioxx 

axxrl sagiC- W. Rl. D- Jones z Tlxe oofxxmer-xxxa^xmesimxnx;- , 

alloys, Tarf 3. JNofdxed -l>ai* imfxacf fesfs orx forpeed ' 
ixxmd Ixeaf -f reafexl c^ojxjxex’-xrxajE^xxesixxnx alloys are dis* . 
exmssed . Tlxore is xmo advaxmfaj^e in addixxfs: xxxore flmaxm 
alxoxxf 2 c^exxf of cox>X»er to xxxa^xxesixxxxi ; alloys 

ooxxf ainin^ xxxox*e flxaxx x^or ooxxf arc lx riffle. THe 

exxxlxrif tling^ effect is decroa«e<l a-s flie f erxxjxoraf nre 
rises. On oxcjxosxxx-o to cold- fixe foxi^lxxxoss of flxose 

alloys Imas l>eex» deore^ase<l. J^’ox-^ix*^ l>i*oa'l«:s dovi'-n flxe/i; 
oxmfecfic net wrorlc, irox^rovixm^ fixe xneolxax^ical j>ro- ti 
X>cxrfies- .irleaf -froaf xnexxf itxcreasos sli#.^lxfly fixe size o+'V\ 

fixe ^lolxxmles of 3VI|^3jC-xx mx-xxd fixe crysftxl larraixxs, wlxiclx \\ 
are rerxderciid ec^xmit-xmced axxd xnox*e roj^ixlax- in size. ^ 

J- El. AAalam ; *1^1x0 J^otslcwell Imarclxmess fosf- Tlxe 

H-ocIcAvell Ixmxll test ixi its f>rese»x»t. fox*xn yiol^ls so-called 
* Ixardmxoss ixtaxrilxors ’ xvl»i<-li * xxro r|xx*x-nt i f *xl i v'ely xxiis- 
lemx.<lin^. X Tj>«cie9nt.ific x-esxilfs axre also oli>fairae<J ox^'in^ 
fo flic arfc>ift-ax“y xi txxxxlxorixxj^ of fli«f s<-leroscofxe scmxlt^. 
''I'lxe w^lxolo simfcxjecf of l»*xi*<.lness test-in;^ slimild lmc> 
oxcmxtnixxed Ixy a x*eixr<»sexxf af ive corrxixjiit t o<5- 

»Sox>l - O- — ' E- Oenders, R- C- Reader, axxd V- T- S- 
Eoster z IL>i e- cast in |jc of cotmi-a-'i'-x-icl i mxlloys, irio - 

fiomx ixx fixe form of cliill-ctxsf l>*xx-s mxn<l clit^-casf fc’^st- 
X>ieces l»mxs indicafotl fliai- a variety of sxm<‘Jx alloys 
excisfs, Sixifalxlc for d i e - cast- i x x>^ and of%ox*inf^ Trit^clxmxnic^mxJ. 
Xxrox>ei-fies fo meet -vaxyiix^ x*ec|xxii*enxeitf s. Tlxe 

alxaxnixxixxxn Ixrasscs Ixave a 'wide x'axx^c' of r>r<'>| >erfi€>s, 
Ixij^lx x**’*^of sfx'ess- sloxv x’at o of attaeJe on nxotxld and 
c*ox*e xnaferimxls, axxd are clioa.|-»- IMonId amid cox**'- 
xrimxt-ex'ials 'were fosfod Ixy'' ixxxmex-sion ixx rtxoJfotx alloy^s : 
lii^li-carlxxxx steel mxxxd sjxecimxl sffc*>els of t.lxo liea.t,- 
i*esisfixx^ fyyxo slio-wetJ lit-tl<?> def eX’iorxi.fioxi, 'wJxile lo'W - 
cax-lxoxx sfexil axxd exipcixxeerinji? steels 'were x’ai>icil>^ 

affacl?:o<l- Tlie Ixelxavioxxr of cast ix-oxx ixx ixxolt.c'i» 
alxxxxiixxivxm -Imronze is largely" ixxflxjonced l»y flx<* |xlxos- 
jxlxorxxs coiiferxf of flie^ iron. — S- I-. Arclxtxxxtt, JT - 30. 

Orog^an, and J- W- J enlcin ; J?*x-of xx^rf ies axxd 'fxrodxxcfioii 
of alxmxxxijxixxxii dio-casf irigfs. i<'iv'e alloys Have Ixoeri 

exnjmloyed ; xiaxxmely, 4 xxer cexxf coxmj>er, 3 t.>or c<r'»iil' 
cofm^xer, .12 jrxex* cent siJicorx, 4 fxer cexxf co^>|^>or axxd 3 yxer 
cexxf silicoxx, a.Txd T-alloy. Hafisfac?tory casfixx^s ’W*sx*«* 
jmrodxxcecl in fixe fxmlxxxlmxr forxxx from all flm<3 alloys 
sfxxdied. W'iflx fixe fcsf-imiece fox'fTx, casfinjscs of ss.fis- 
faefory xnodxaxxioal sfron^fH -were olmt-ai ned ixx T-alloy. 

12 i>ex* cexxf silicoxx, and 3 oent C50i>3>ei*, 4 jfxor oexxt- 

silicon- Hxmf less satisfactory’- resn Its xvere olxfairxed 
■wiflx fixe l>ixxax*y oojmi>ex*-alxxxnixaixmxxx^ alloys owixxj^ f<> 
Ixof -slxortness. Xxx flxx-3 ixxvesf i^^af ion ixxfo Hof -slxorfxies'-'- 
fixe same five alloys Have Heexx sfxxdiexi fogjefHer 'wifH 
JLf S alloy (coix-|>er 2-&-3-0, zixxc 12-S-14-0 ^xex* cent). 
XXof -sHox*f xiess is oxxly excHxHifed at fexxxjxeraf xxres clos** 
fo fHe f oxxxx>craf\xre of coxnxnoncexnenf of xneltirx.|g 5 ; flxt* 
raxxg’C over -wHicH fixe ranid fall ixx inEXx^^^-of sfromm get H t.aJ<t5S 
X>laoe varies froxxx S" C5. 'wifH fHo 12 x>or cent - silicon ' 

alloy fo 45" O. wifH 5. T. E- Russell, W- 15^,^ Oood- 

rictm, lAf- Cross, axxd <iix ^■* Allen z X>ie-oasf i j 

alloys of lo'W melfixx]^ SSixefeexx zixxc -Hasc sJtloy?^- 

Havixx^ cxfHer Jeiixxd fixx, or cofxjp^^ and aH x a c y x ux ix j r » ^ > 

axxd — ^xx soxxxe oases — — 'wifH. furfHer addif ioxxs - of eif I »*“*** 
xxiol£.el, esad mi xx xyx, lead., or xxxa|^x^><^ifif3cx» Hl«w^ 
excamixxeol- THo, alTdys 
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4BLj:>^xtCKac:ixirft£i.t>olx tiwioo aj» f»t>rox»« «.» oo^>i:>ox*-t>iir»-atii»c:s 

^klto^na. IB'oir mxxy oon.o alloy* iblio csa^t^ini? 00*11 ciit>ior»»- 

witslxirat jroasoMual:*!® lixaaitia ‘Havo oo.ly a eixxiall «»€5oo-fc 

orx t>liio tvonailo j»t>irorx^^3K ooi3tti>4EfcJC'odL •w'it^lx t>l*o 

lojfioefJEaLoe of -fclio foTm of t<l*o fre«it>-]p£ooo* ar».<5L of o.ox».- 
aiKial loadlinjo^. *37110 o^oot>o oi:x flio' ^fj’Oiii.grfcli aod oxx 
tiHo yK 2 >rrrriari.e»rioy of dinioxi^iiojns, afi>or a-fexoosolioario 
liavo l>ooi.*. io vo6it;i|Bfafo<3 , and t;o«-fcs of t>fio «o-^ 
oallocl ‘ aooolorafod * f-yfio liavo l>oori_ macto. 

•X'lio * aooolora'fcod agi^oioiQ; * oc'>Ti.si«fs in s«.l'>jool>ij:ij? flito 
fo tiiao aofion of liof aii*, liof air satuiratvod 
moi»t oro* and t-o »t>oam at; lOO® O. 'Wifliin tilno limi-t.« 
of flio oomx>o«it;ionM o>tajminod., fl»o offoct; of fWo 
<*l>omic*al on flio rafo of grow't-.h. i» in- 

«i^ 3 n[ lifioant; "w-lion oomfiarod 'wifli fho i^ffoof of t>lio 

arxl mooli anio al oondit;ion of flio aofnai <3a»t>in^. 

C. S- Smitli : Tlao c3t-x>l:iajso liowidary of flio oofijior- 
>5iliooTi sywfom. THo ct-X^liaMo h>onriclary liajs tooori 
T-o-^lofomiinoci l:>y annoal in jar and cinonohiri^ o^c^^ori- 
friorjfsst. ''l^li.o g4oltjl>ilit*v' roaoli.o« iff* niascimimi x^alno, 
ti-7 f^^-v oonf silioon, Oof’viroon 72 1'* axi<l '7B2'^ At> 

Hr>z2"' C. flio -fcojnnx^oratinro of flio x*^^***^'®^^!^**^'*- Iniriacontral 

t iio «oli.il>ilify ii?» ^ “2«> oonf, 'wdiilo at> ■4-00'^ O. if 

ii-i only -4: - 1 l>or oont- wiliooix C- M- Jonlcins ; 

Mf roi ijartli of a <:a< ilmimn-vsino and of a fi»x-l€>a<l 
;«il<>y MoJ<loi'. ^Altlion^li a jjjoni'ral wimilarify in fyx^^ 

I >ot 'vv€‘*on fl>o t.'wc* xnaforiaittt fonnd, flio cradmitim- 

olloy f*>jow's=i niarlcoeJIy Iiij^lnir valnoM imdor flio 
Tlvo tonMilo f^froTijarili of flio cacimiiim- 
viiTic' «lIoy as* ordinarily doforminocJ if* ax>x^ro3cimaf€*ly 
I'oiir t iirios* lliati of tlit» t in-load «oIdor, Ixnt; xmdor 
I >i*<^Jonfjro<J M+,rof*w foMts* fli«.> valtiof* olifainod ai’c^ €i<X">“ 

I >fo>: in katoly &*ix tinn^s* as* ^roti.f. 120^^ < *- l>ofli 

rii«itorialf* fsho-vv a ditninif*lio<,l ro«is*faiioo t-o 

?*tr«'s*f=?, tlio nnmox'ioal 'V'alnot* fallinior fo lows* flian on«>- 
tontli of t.liOM<'‘ oliworvod af room toinfforaf kimw, — 
O. IS, Oroolc arifl M. J, Simcose r T^Tofo on firaofioal 
|r>>'roniotTy . .<^ri itiwtmmoiit liass l>oon <lo«i^nokJ “wliiolx 

<‘liminaf€J« stray ttkirronfs and maji^imfio Holds of j: 5 roaf 
iritonwity an<l is a<^onrat.o ovon 'wlion fcHo 

♦ m-IcI Kiirrovmdin^ a ooiidnotor oarryin^ as mnolx as 
2d,00<l amx>-— T^- Har^roairos anti R, J. Mills : Worlc- 
t ft. ♦*Ti in of ontt'tific* alloys.— '^I^'lic* mioro;^rax>Hio 

<*|jatigr<»s on ^'orlcinpc sxnd anxxoalinj^ t>lio load -tin oiitootio 
4kfY»*rtl an oK-x^l^triatitin of tlio oxcistonoo of tlio oritioal 
tkijrkount tif "worlc obsor'VJ'od at alioxit 30 oont 

l■<•■<Jnc^t ion . A. roorystallisotl sarnx^I^ of ontootio- softons 
wlioti tlio amount of ’W^orlc o:5cooods aliont 20 x^€!>r oont* 
j#>'winf!r tliat softonin^ is not a- tino 

fiitootio stm<;txxro t>xit is <lno to tlio x^rt^sonoo of tw^o 
pliasos. XC:>cx>orimonts on O-S and IS Jior o-ont load- 
tiii alloys aro dosoriliocl ? tlio latt-or tioliaves vory 
similarly to tlxo ontootio, 'wdiilst tlio formor nxay l>o 

j‘t‘T>dorod softor tlian tlio oast samx^l^' l>y worlcinjer. 

William Miama-Motliary i IVlotlnods for tlio tlxoxrmal 
«*i<l miorosoO'x>io in vosti^ation of allots of roaotivo 
iiiot-als. ;Me»tliod» anti xnatorials aro dxsonssotl. Tlxo 

riit'tliod* introdnood Iny tlio oarly Oorman -worlcors* 
111 wliioli tlio oon:xx>o^*f‘i^*'>- «• is dodixotad from, 

dio dxiratioxx of tlio arrosts of tlio cooling onrvos* 
cliHionlt to carry ont, is soxxnd in tine' ease of 
eixteotio arrests wlxere no solid solixtions are 
t<»i*mt5tl ; Imt in tlie ease of reactions* or 

wlioro soliti solntions are xT^resent, tlxe metliod is ^y 
iti^ v'tyry natixre vme^oiixxd at all excoexiti very lii^n 

tt*ni j iesratiircMS. O, M- ITullis : l>irote on tine treatment 

<*f filimaininm and alvraiininnn alloys "vritli clilorine, 
Moxt aitxmininm alloys 'contain dissolved irases ; tine 
nit-t lniods devised, for tfneir removal are : Tine slonv 
I ifi cation metlxod* the inoxti |?as metliod^ the 
»<*tiv-e ^as method. Ohlorine hats" heen na«€>d a 

rnt'iina of reixnoyin^ dissolved ^ases axnd oomx^arisoxn 
wriven hetnveen. the slow^ solidiHcatiorn and the 
<'>ili>i'ine methods^. 
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TA.ax». 

Arcade my of Sciences* Jnly 30. -Oharles Rfltoixreui, 

Oharles Z>ufraisse* and Antoine /Wi lie mart i Itesearches 
on mhrexne, , Oolonrod hydrocarhons of the mhrene 
family. *3Sivo nenv Ixy dr ocarhoxis analogous xvith mhrene 
have heen dinnethylrnhrene and dihensso- 

mhrene. Oal>r*el Bertrand and MCncxe. IM, Mosenhiatt r 

IE*otassitjLrrx and sodinnn in nnarine alf^se. The statement* 
dne to Monssinjaraxalt* that x>otassix*Tn is not 
in J^’-ncnea, is slxownn to he ixxaocxnrate . ^ I^arine alji^a.; 

are njr»ecxoally sensitive to tl*e action of distilled 'W'ater : 
some, nice crjtnot/'ic'aZot^cx* retain their allcalis 

jc>ractioally nnchanj^e<3 aftc^r rex>eated nvashinj^ nrith 
distilled vrater* vrhile others, snch as j>ci,9J0^9‘ict„ 

lose their allcali salts rajpidly nnder the same treat- 

nxent- V. Orig^nard axn<i J- I>oenxrre j The constitmtioxi. 

c>f citronellol aixd of rho<linol. A.leac. Froda ; ^ Some 

descrix>tive fvnxctions of real variables . 

S- Sales : A. theorexn of IVT, IVlontol. T> , hae^x-an^e 

an<i r>. Mosenthal : The inHnence of the form of the 
enrls of the elennents of certair* soldered joints oix the 
valxne of the hrealcinjtJC loa<i and 0 x 1 the deformation. 

A. Ban j on z The enrve of light and elements of 

the x>hotometi’ic cloiihle star /S#-l-*yrse. The nxean 

enrve of light (diagranx given) is symxxxetrioal, e*ccox>t 
in the inxmediate neighlxonrhoocl of the 
niinimiam.- — -A.. Gongenheim ; T*he nse of the yxrisjrx 
astrolahe for tl»e stndy of the variations of latitxxde. 

honis ICahn : The astronomical determhxation of 

a with tlxe aid of a conforxnal max>* ntilisahle 

as an orthodromic max'>. Jean CicHochi z The coxx- 

clnctivity of salts. -Mcnri llAuraour x The 

relatioix het’vv^eex* the texnLjxex'atxxre of e?cx>losion of a 
Xxo'W'dex* and its velocity of conxhvxstion. 3 S 3 CX>erimei*ts 
■were carried o\xt -with e 3 CT>losive comx>o«^«*d of ec|nal 
woiglits of gnn oottoxx and nitroglycerol, xrxixed -with 
vairj-dng cxnaxxtities of oexxtralite (synxrnetrical diethyl- 
<liX>henylnroa)* in snch a xnanner as to vary the exc- 
X>losion texTi-ixerat nre he tween “wide limits. Xt vras 
fonnd that the logarifchtn of the cornhnstion velocity 
■vras a linear fnnetion of tlie eacxxlosioxx teTni>eratnre. 

jflL. 3anfourche and L-. I^tondier : J^nlx^honitrovas axx<l 

sulfxhonitric nxixctvxres. G- Valensi ; The dissociatioti 

of chronvinm nitride. The nitride, of co*nx>ositio»x 

OrlNT ajxj^roxcixxxatoly , ■was x;>rex>ared hy heating 
X>horic chronxhxm ■with nitrogexx at 300*^ O. Tlr»e 

enrves of dissociation of this snhstance for temfxera- 

tnres het'ween 83 0*^ O. axxd 1 OOO'* O. are given. ft^llc. 

Choucroun = Mixle relatixxg to the diffnsion of electro- 
lytes in charged jellies. Jean Conmot = Some 

cementatioxxs of steels hy sx>eoial alloys ■with a nxan- 
ganose hase.— — Paul l^utoit and A-rmarxd Schnerf : 
C'^alcikxm nitride- Studies orx the various factors 
affecting the rate of coxnhination of nitrogen ■with 
calcium, including the state of division the metal, 

the catalytic effects of traces of ixnx>urities* axxjl the 
effect of temx>erature- — — Ch- AAauguin z The 2?C-rays 
do not airways give the trxxe ixet'W'orh of crystals. 

IK: 9 camx>los dra'wxx from the study of micas. ac<iues 

de X,. apparent axxd Brnest; Sfempfd : I>ehydrated 

gihhsite- Orystallised alxxminiurxx Ixydi-oacide on de- 
Ixydration hy heating does not leave an aarnoxxphous 

residue. G. Nadson and M. ICrasailnilcov : A new 

genus of Kind omyoetaee SB s €3lf%AiZZi'€irm>oin.dt’etUr^. M. Colin 

and M. Pran<xuet: r The genesis of starch in the hean. 

h. M- Bejust* Mile. Van Sfollc, and B. Burenil s The 

X>resence of ergosterol in hunxan hlood. The miafcture 
of cholesterol and ergosterol ■was eactraoted from hlood 
sex*um hy suitahle solvent® and the xxresenoe of the latter 
demonstrated hy meaxxs of its ahsorjptioxx sj>ectrurx». 
— — Svrigal PostemaXc and TThdodore Postemalc s The 
lahillty of the ohains of serin-»i>hosixhorio acids and 
a goneral vewswcftion for . tyrines. A* 'Magnan ami 
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A. t A Tir^i:.liio<l of xnoirp>l:ion3t0‘tjcy of 

£u»}ios. A- SAS't:ox‘3r« 3Pt. S^rartrory, 3M[aa.jrcel ek.o<l 

J^a.c«i\a.«s lMI«y«t)r s St-xaciy of ^ xx&w oetso of o^«ooos 
ioyoo»i». 

CarKSHTEJVA.. 

Soc4«t:y of Pftysics &n<l N«Lt:iara.l Misfory, •Txa.niO 7. 

JM, Mlinod t A. ssf>4etocf for circtAvlo^ in ». oa.jmojTar olebX.*4Bb. 

n.xitvlior cfosoz*il>«is an. A{3]pax'at>'u.&» l>a^oci. on tJrft.o 
I>rirxcip>lo of -fetio oa,ni.era. ola.ra aurxci a.llow'ingf a xna^mifioa- 
t>iorx.__^vxi3 -fco IS -feimos of ol>joot>s in sf-ron^ roliof^ lay ■fc-Jx.o 

anooeasi-vo foonasinjac of ciiffororx-fc f^lanos. Am^ 

andi. ans : Tlxo syn-fclxc^sia of raffixxoso arrci tvlxaf of 

avt^ar in ^oxxoral. X^affixxoso fxas Ixoon obfaixxoci syn- 
t>l:xot>ioaJiy 1l>y Irxc^cx'fcizx^ in. a vaonnnx for an Ixonr a-fc ISO'’ O- 
an oc^nimolooxxlar xmact-nro of saoolxax'oao and ^alaofoso- 
TTlxo ant>lxox*s oxnolxasiao -fclio faof^ flxaf fjlxis 83 mt>l'xosis is 
no-fc 'blrxo rosult; of olxanoo x'eao'feioxxs . In i>ixo Ixiolo^ioal 
fiold it> a]pjpoarod t>o t-lxoxn fHafr in flxo xnanxmal ati 
ooartaixx f>ixnos a ]f>ax!‘t> of filxo ^luooso of t^lxo l>lood is 
't>jransfomxod lL>y -fclxo t>rans;[xosi't;ion of ono of ifs fiydroacyl 
^ronos into js^alaot^oso* and t>lxat> f>lxo latitox' xxnitos -witvix 

anot>nox* jxoxrfcion of ^Itxooso t»o fojrxxx xnilk. snj^ax*. 

CfiLodlat: and V, I^Ssfer : Tine Ixacforiolo^ioal sfxidy of a 
'V'ine^ar factory- 'X'lxo following organisms Ixavo l>eon 
found : inao-fcivo arid olxjootiion- 

al>lo» inaotiivo IMicrococci , aofivo t>y^os of J3. 
axxd J3. JScIh'iA’tsz-e/rhbcLcJ^^i'i ; yoast>«, 'W'hZtyicM, jxro- 

ducing t>lx<3 €»st>ors of flxo vinegar. E. J oulco-wslcy : Tlxo 

poriodxcal variation of t>lxe p>rojxoi*t>ion of xnatoi’ials in 
solut>ioxx in. f>lxe 'wafer of fixe Arve at> O-eneva. 'X'lxe 
autvlxor t>rao€»s for fixe year 1800, from daily dafa, flxo 
oixx*ve slxo-wing fixe variation in fixe fofal solids in 
solution and susfxensioxx in fixe 'wafer of fixe Arvo, cuxd 
also fixe cxxjrve of avex*ago femjxerafxxros of flxafc i*ogio»x. 
lF*ronx flxese oxxrves if is oon eluded fHaf flie elxief source 
of dissolved olxalk nxusf l>e fixe -wafer xxroduced Ixy 
nxelfed sno'w ("cold 'wafer -wiflx Ixiglx solvent pxo'wer) 
vsrlxiclx is acldeci to fixe 'wafer filtering in slow-ly, -wlxilsf 
fixe materials ixx sxxsx^onsion arise from running ■wafers 
'wiflx rap^id circulation- 

X..xQX4^xjra^on A.x> . 

Academy of Sciences ( l-4:-lS). 

V- N. Ijxafiev, N. A- Orlov, and A- 13 - Eetrov t ‘X'lxe Ixydro- 
genafioxx of Icefoxxes under jxressuro. Hydrogenafion 
of fixe Icefonos under pxressure leads easily to fixe forma- 
tion of fixe resjxecfive aroxxxafic oar t>olxyd rates, Ixxxf 
fully Ixydrogexxaf ed jxroducfs are olxfained only -w-iflx 

di:Oiculfy. A- Eranlc- Kameneislcy and V. ICoxxcevio r 

TTlxo Elxnylcey saline sjxring on fixe Osinslcij island oxx 

fixe Angara !F<.ivox*. Analyses of -wafer of fixe spxriixg. 

V. V- JB Ogarev r A ne-w find of IVTodiferranean elenxenfs 
in fixe Oaspxian faxxxxa. Tlie mollusc J%d[ 

Icno-wxx from fixe Black l^ea -w-cxs found in fixe 
Oaspxian, 'wlxere if ifxrolxalxly xxxusf Ixe regarded as a 

]posf -Bliooene immigrant. A. I- Tolmacev r A- new- 

arofo-alx^lx^^^ sjxeoies of T>esori|xfioxx of 

^-wfl^drico/ex, spx. n., from A.rcfic ft^ilxerxa. X.. NT- 

Eogojavlenslcii s A. radium depxosif at XJclxfa, Wafer 
from fixe oil-'wells in fixe tTclifa oil -fields pxroved to 
contain radium in a quantify excceeding flxaf Icnoxvn 
from any oflxer analogous sources. If is inferesfing 
flxaf Ixiglx coxxoenf ration of radium and xnesoflxoriuxxx 
coincides -wiflx coxnpxlefe alxsence of uranium and 

flxoriuTn- A. N. Eylkov : Bxepxaraf ioxx of ioniuxn from 

a I>'ex*glxana mineral- Oexrtjain pxrejxarafions of ioniuxn 
■w-ore olxf ained froxn fixe cmde urano-oopxpxer-vanadixxxn 

ore xroxn fixe JE«'erglxana xxxixnxes, E- JZ^exnli.alcov * Tlxe 

ancient oonfixxenfal dunes of fixe IMialxxxi-^N'ovgorod 
jxrovince.. Tlxe dunes are sfndied in soxne detail, and 
xf is concluded flxaf f Ixey date Ixaok f o on e of fixe infer- 
glacial pxeriods.— 1>. S. Seliankin : Tl^ie ]pstrol:>lem of 
xxxullife. IMiuUife is a lxoxnog<^eous solic| eolxxfion ^*4»!f 
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[SjEBfriBSAXBSxc. XS, X 028 .. 

A1«|Oq in slllixnajrxife, according to some auflxors, Ixuf 
detailed studies of its j>rop>erf les slxo-w f Ixat mxxHifa 
slxould l>e ‘Ixetter regarded as c^juite indepxendvMl^t froxn 

aillixxxanite. V. Eodtylevskii t jtSTotes on fixe AwSefJcs 

fjroxn tlxe Tayxnyr collection of Middendorf- ‘t-. 

Alxrexxs r Tlxe xxoxflierxx lixxxit of distxilyutioxx of tlxe 
lissard ixx oasfexxx Buropxe- Tlxe species 

-was discovered ixx tlxe ICtxx*sls: province, ooxxsxderalxly 

fartlxer noxrtlx tlxan Ixefore. A- I. ^Saitseva s iE*errous 

plxosplxato froxn tlxe Bargxxsixx region in ISilxerla. A.n 

analysis is given. J3l. E- MEiraxxx s X>esorlptxon ' of tlxe 

Ixxtlxerto xxxxkno-wn xxxale of jo««e3i22a IMtir. 

<Ortlxoptera) froxn tlxe Kllxersoix province. E- Clxeisin : 

A. preliminary commxxni cation on soxne parasitic in- 
fusoria of IL«alce Baikal. II>escriptioxxs of several ne-w 
species . 

Boivifc . 

l^oyal National Academy of tlxe IL-incei, Apx*il IS- 

O. Ces&ro s 'Viviaxxi’s curve. Tlxe csase of a splxerical 
curve projected on "to tlxe l>ase of a Ixexxxisplxere folio-w- 
ing a oircuxnfex^noo tetxxgexxtial to tlxis Ixase is coxx- 
sidored, and it is slxo-wn tlxat tlxe surface intex’cepte< 1 
l>y tlxe oxxxve oxx tlxe spxlxero is eacpresse<.l l>y tHe pro- 
duct of tlxe square of tlxe radius of tlxe splxere, an<l -fixe 
differexxoe l>et-ween tlxe latitxxde of fixe cxxlminatixxg 
point of tlxe splxerxoal curve axxd tlxe sirxe of sxxcli 
latitu<le. Tlxus, if ZtSf and ax*e tlxe surface axxd the 
latitude respectively, /S? — JR* — sin The case of 

Viviani’s -windo-w conpesjxoxxds -with <je» —rfr/S, so that 
jfif =jR* C^/2; — 1 ), and Viviani’s curve represerxts the 
points of tlxe splxere for -w-lxich tlxe loxxgitude is equal to 
the latitude. The s-fcereograplxic pr«.>jectioxx of Viviaxxi’s 
curve on the hase of the hexxxisphercj is a strophoid, 
and, if the term spherical stropxlxoid is ajE>j»l ied to »x, 
curve analogous to the jxlano st.ro jxlioid, hut con- 
structed -with a circxunferexxce of a great circle itXMtea<l 
of -with a straiglxt line, Viviani’s curve rei>resoixt.s a 

spherical strophoid . G. A. Crocco : Tho torsioixal 

rigidity of aeroplane -wings- B. Oalapso : Beductioxx 

of tho projective defomexation of a sux*face jR to the 

traxxsforxnation of isothermal s-urfsces. G. Vital! ; 

Oovariant derivations in generalised ahsolxxte calcxxlxxs. 

G. Vranceanu : Beriodio solutions to vexy kxrgc 

periods in xxxechanics. E. Gugirxo : The prohlem of 

the elastic equilihrium of rotating hodies -w-itlx oylit*- 

drical contour. A- J . KKcOorxrxdl : The px*ixxoiple of 

stationary action and stahility in a static gravita- 
tioxxal :held. On the haais of X4»evi-C:3i vita’s coxxxhination 
of the equations for the xnotion of a xnaterial point 
in a static gra-vltatioxxal field to a variational forxnxxia , 
w-hich xnay he in-terpreted as a pxrirxoiple of stationary- 
action, the stahility of a trajectory ixx sxxch a field 

is discussed. E- Shrana ; The plane xxxotions of an 

incoxxxpressihle fluid , in -which thex- stream lines are 

isotachic. C- Dei s The phase of the theirmioni<5 

saturation cxnrrent in a circuit with pulsating voltage. 
The ooxxditioxxs in a circuit havixxg in series^ a valve, an 
ohxxxic resis-tance, a coil of kno-wn ooe:flft.cient of self- 
induotion, and a pxxlsating cJLectromotive force of tlxe 
type JBc7 = JBJ *+• «itx , hut su£Excient fox* the valve 

to he alw-ays satxxrated, are considered. A. Boa-fcagni : 

Axx ixxfluenoe of 3C-rays on the orystallisatioxi of 
muth. JKTo appreciahle alteration can he deteeted in 
the thermo-electric properti<^ or tlxe specific heat ot 
hisxnuth as a result of exepos-ure of the ^ xnetal t>e -tlie 

ixxduenoe of 3iC -rays . G. Carohhi z Ohemical irxvestiga-' 

tions on -the olivine of fjfinosa <3PeT.agio X^arxdsl- 
is rxot oertaixx -w-hether tihe fex*rlc iron* almost always 
foxtnd in olivines of volcanio origixx, owes its pa^senc^tr' 
to alteration, or -whether it is pape-eidstent Jn tlxtf> 
molecule as an isonxorphous snhstxtnsnt of the Ifieoproxis 
iron and magxxesixmx. If, howeyer,, all the iron foxm<i 
hy the author *s analyses is oaloulated as ferrous oacxdt*. 
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An<1l 't>lac«»'JBux3cx oir 4 Bi 31 -tvJbke <3CKrxijg>€>xi«a3.-t>8 i» 3nA<lo up i>o oxao 
] au]ru3jr«<d <'wci.4>efZ' ue£^0O't»4d>a, -xuoleouJA^ sra,t>ioei «kx-o 

€7l3(t>eh£nieMi. ’w}:kic!l'» in. etl>i9c>%iit>€> noonrclcknoe ■wi-t>>A -felnnse 

T>c»q|nir‘A<d fcy ■*:*>» iTox-TXAula. c>£ nlivine. Tl^o i»xxick,ll pxro- 
po«*tfinnBi of lead paresc»:i.'fc apnmrent;l3r replaoe iwnmnar- 
nl^ioall^r zna^nxesiuxn and n-fcliex* met-^als nf ii» 

ii»oxnoi3rpli.ojgenio ig^oup. V, Rodol&oo : Xnvrest^i^afcionjs 

un <^>- -A-cldit>ive onxnnonnclfK wi-felx ni'O- 

tyxnpine* <3ljradual x*«»plaoement> of oxy^^en of -fc.l:ie 

additd^v^ ooxnponnda, M:^IM[oO^^» O-XT^mlSr^, XOH^O, and 
JWIpr'WO^* OeXtj^alSr^, 103^^0, l>y sulpfaur* i» not> aooom- 
panied l>y ooiTX*e«pondin^5 xno:rpl;iot:iropio -varia-tioiis in 

-fclxe oxTys-fcals. O. Sx>asnol i Oixexnioal faotiox^ wtxiolTi 

det^exrmine -fclxe flxai/ion of ooUoids. !E3cpox:*ia:x»exxtiS oxx. 
do^s« x-afotxi-fca, ^xainea-pi^a, and molea slxo-W" X>liat>, if 
oi"xlox*ofo:3rm ia applied for a fe-w seoonds -fco tilxe ale in 
of an aniatnaJ., and» alnxoat; at tlxe aaxne time, a oolloidal 
»nl>sfcanoe is^ nijeoted e»xdovexxon»ly, tlxe oolloid l>e- 
t!ome« fixeed in tne tis»ne», csoi^esf loxxdinp: eacacstly wTitlx 
•t-lie plaee of ax>|3lioatioix of tlxe clxlox*ofoi*»n. if t>>xe 
clvn-at-ioxx of tlxe latter is S — IS seoonds, tlxe fi:x.atioxx of 
tlae oolloid takes plaoe mainly in tlxe <^xxtis and tlxe 
sixl^ontant^ons tissue, xw^lxereas -vp^itli an applioation of 
1— xr>i*i\»tes, oertairx of tlie xandei'lyinK mnsdes are 
affo< steel. iiistoloj^ieal excaxxiirxatlon slxo'W’s tlxat tlxe 

<solle»id is, to a sui^lxt extoxxt, fisced in tfie ^^fanvxlar 
state oia tixe 'walls of tlxe i»lood vessels, t>xxt mainly 
cliflVises iix a Ixig^lxly disi>er«e state ixxto tlxe svxrronndnx^ 
tissue, ax id tlxere soon jxasses ixx a i^rannlar oondition 
liotweexi tfxe pliaj^oey tos. 'Iritis fixeatioxx is olxserved 
oTily 'witli olectx'o-xxeii^ati ve oolloxds. A.nalo|a:oxxs x-esnlts 
M.T*e olxtaixxeci if earlxoii tetraclrx loricle, etlxyl Ixromixle, or 

etliox’ IS xxsecl ixx plaec^ of tlxe oliloroform. A., Oavinato r 

Wexv nx-vestii^^atEons oxx tlxo trarxsf orxnations of seolooite. 
'I'ho optieal tx^ansfomiations oeonxTxnjg; ■wliexx sooleoite 

is ii<»ate<l are x*elated to tlie delxydration x>x*o<lnoe<J . 

R. Savelli : ii ixnxifieation of oellx.xlar nxenx1:>raxxes in 

JiftcJt . iitiixxilloat.ioxx, 'wHicslx is norxxial aixd 

for tlxe fx-nit of all varieties of tlxe l>eet, is 
sHowix also ixi tlie root in oxcoeptional varieties, result- 
ing l>ossil.>ly l>y xnxxtatioxx, and -wonld Ixenoe depexid 
»>Ti a ixe'w fatstor deterxnininj^ a ne'W' loealisation of a 
l^lK-iitoTnenoxi “wlxieix pro-ex<.ists and forms a part of tiie 
Tioi-m^ 1 >lxysiolo^y of tlxo yxlant,— — O. Santori ; T'lxe 
ritHiie*x<-e of }:>aK*t-ixii>] irx-adiatioxx of tlxe Irxoxxe oxx tlxe 
rt »Txjs tie systexxi of tlie osseotms medulla and of tlxe 
T'orijaiiiixiji^ Ixsexxxo-lyxxxplxatic apparatus. l^oealised 
M<*t.ic>ii of I?C-x*ays oxx tlse tilxial osseoxxs nxedxxlla of tlxe 
«-a>>l>it ixx^duees ixx tlxe Ixfiexno-lyxxxplxatio apparatus 
xiiotlilieatioxxs 'wlxieix are i^reatest in tlxe nxxxdtxila 
*Hi-c>.<?tJy exeposed to tlxxx rays, Ixut sexxsiixle also ixx tlxe 
1 »<>n -irx'adxated medxxlla and in tlxe otlxer orjac^ns of tlxe 
*11 >l>aratus. 'X'lx>o alteratioxxs in tlxe osseous medulla 

affect all its eoxnpKxnents tlxe specsilxc oellular elexxxexxts, 

a* id tlxe stromatie apparatxxs j tlxose in tlxe spleen, 
lynx fill inlands, and liver are mainly in tlxo vasal axxd 
rcti<*,x4lar ooxnpoxxents ; appreoialxle alteratioxxs 'W'ore 
ol>M*5rved in one ease oxxly xn tlxe tliymxxs, axxd never 

ixx Hio sxxprarenals. E. Barsali r Oontrilxutioxx to 

dxc stixdy of radioseopy in ve«etal>le organisms. 
Ivt'sialts are desorilxed -wlxiolx Justify tlxe Ixojxe tlxat in 
tne v^oj^etalxle as vsi^oll as xn tike anixxrxal Icixx^dorn 
■'adinMcopy may pxove of service, partioularly in 

xat.li< jio|gioal eases. -A.. Oalamini s AJxxnerxtsury valxxe 

»x tl»c potato for allxino rats. fC.axv potatoes, even if 
iifa:c«<,cd in <^xxantity, do not form a sxxfficiexxt 

ootl extlxer for tlxe 'i^ro'wtlx or for tlxe life of tlxe allxino 
tt-t. EHoiX^Bd potatoes exxlxanoe tlxe resistanoe tovrards 
oixtapfioxxSi, Ixronelxo-pnexxxxxoaExxo processes less tlxaxx a 
oxn^xiote diet,.. Orewux^ rata die after losing pe*" 

tlxeir -iveiigplxt.*: tirJaile xvitlx adults tke dixaexinutoioxx 
pe** oe^^ 3 tlxe lose fa m ere rapid "lyitlx raw tlxaxx, 
xtii f looked potatoea. "Wlxeia eitlier of tlxeae is adr^ 
wniKt*>r«d for^a lotilS time, , alkaline urine, diarrlxoea, 

3QTii7Vc^.' XS^l ■ 


Stoppage of tlxe Ixow'els, and dilatioxx of tlxe ileo-oecsal 

tract are olxservod. Ooxxstantino G-orixxi ; IProjp^easxve 

oultxxx^ and xnicrolxie dissooiatioxx. In tlxe natxxral 
dissoeiatioxxs of tlxe addo-proteolytes, suolx as JE?eBoi2fx«s 
prssanx-xgrsnatf eexsex, tlxe Ixxoclxemioal xnani- 
festations ax^ aeooxnpacxied l>y cultural moxrplxolof^ical 
plxenonxena, vrlxiclx are clxaracterised particxxlarly l»y 
variations in tlxo coloxxxes, xrxxainly into t-wo principal 
types, arxd Ixy variations in tlxe a^^rei^ation and in 
tlxe oellular molxilxty, xvlixolx xrnay Ixe coixtxolled Ixy 
xxrxeans of tlxe autlxor^s proj^ressive culture, so tlxat tlxe 
xxxore active and xnolxile |^*anular type xnay Ixe selected- 
Uy tlxe saxxxe meaxxs it is possilxle to detect, in a ^xroup 
of sporocexxic Ixacilli, a traxxsitory molxility restricted 
to initial stages of develop unexxt, tlx is i^ivlxxi^ rise to 
coloxxxes of a type diffex'in^ froxn tlxe ty|,>e ctxaracter- 
istic of tlxe respective speciexs. 


iS V oxsrxs: V . 

JRoyal Society of New^ Soutlx VSfales, Jxxly — —A.. E- 

Pexifold and E. E. AAorrisoxx = Tke occur-xenoe of a 

xxuxnlxcr of varieties of d-xccs as deterxnined 

l>y clxenxical analysis of tlxe essexxtial oils 
field inspection xvas xxxacle irx tlxe rrxxxnlxarvmxljwa .Ois- 
trict of J^^exv Soxxtlx 'Wales ixx connexrioxi xvitlx 'V'ariety 
* O.’ ’Tixis field Ixad txeen closed to coxnxrxercial dis- 
tillatxoxk for soxne time on aocovxxxt of tlxe periodical 
occurrexxco of plxellaxidxrene, xvlxiclx spoilt an otlxex*vdse 
e^ccllexxt oil for y»Ixarxxxaoeutxoal pxxrposes. ^ielts of 
couxxtry 'were resolved into * i^ood ’ and * l>ad ’ Ixy 
simjkly crxxslxixxpf tlxe leaves Ixet-w'een tlxe fiLxxgexrs and 
Jxxd|^rx|^ accordixxi^ to tlxe odours evolved- TPlxe 

c^carnination of tlxe essexxtial oils froxn x’epxesexxtatxve 
saxnples of leaves and terxnxnal l>raxxclxlets conISLrxned 
ixx a rexxxarkalxle manxxer tlxe field olxservations. 
Oppox-tuxxity xvas taken to test out tlxe xxe-w cresol 
xnet.lxod for detor*rxkinatioxx of cixxeol in tlxese oils. It 
xvas fouxxd xxecessaxyr, lio'wex»'er, to xnake tlxe determina- 
tion oxx tlxe pox^ioxx of oil distillxn.^ Txeloxv IHO® as tlxe 
presexxce of texrpineol in tlxe Ixarcl Ixoilixxia; fxraction ^ave 
Ixi^li xesults. ?nxe xxxetlxod is stroxxj^ly xecoammended 

as a staxxdard one. E- J. Kotle z Soxne olxsex-yatioxxs 

on tlxe -w-oodiness or Ixullet disease of passxoxx fruit. 
Tlxe disease xfxay l>e i*€»cof^xised in tlxe stxxjrxtxxx^ of tlxe 
vxxxes, in twxstixx^, oxxxlixxj^, or xxxottlixx^ of tlxe foliage, 
and in tlxe Ixard xnalforxned fruits of 

T'lxe Ixardenixx.^ of tlxe fxxjxits is due to li|^xi£bcation of 
tlxe ixxner j:>arexxcliyxxxatoxxs tissues of tlxe pexricarp. 
Tlxe disease oceux-s ^exxerally ixx tlxe 'winter montlxs, l>ut 
is corxsidered one of tlxe xxxajox* eaxtses of 'unproduotive- 
xxess of passion frxxit vines ixx :N".ft5.'W, Infection exc- 
perixxxents Ixave denxoxxstrated tlxat tlxe disease is due 
'to tlxe action of a virus v'-kioli xxxay Ixo transferred l>y 
xxtxeclxanioal xxxeans. C.^oxxtroi nxeasxxres are 
xnended . 


OfSiciA.! Put>Iic;aLt:ioxiis 


KX'xxms. 
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S(2. Oet. 
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'W'«»nt«r'n ^ULMt^r-aliA ; OeolOKioAl Survey, ^uU«»ttln *t"o. Ito S 3I4 a]|^ 
doeMoTts csoxnpilod Iw H. "W. aoeompai^sr JFt®por^ on l^lao 

Ooolofcjr andi Miner&l R4»<Komro««s of* -fclnt» Norfcte-Wowfc, Oent«r»l i£nd Ra»«it»ero 
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r**p. fi-f^-ir* |>lAt>eB. <£*««tl'i. : PrttdL. Wen. dlmpson.> 

lBro»Mtx*3mr. 
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VSTf-fcoaer dtone. B*ielrl ISotoK t»y .JAmee IXond aocI IXudolplrk JMt- d« 

dc!liAO.e»A««i-> Rp- X'48-lTO. diMoies of RolyKyjfA from IMontsinA, IctAlno, 
And tl>e Z^AOifto OoAAt dtetes. iXy Menry .A.. JPilaUry. **f>, a7T-18d-. On 
thte RelAtioneltlp of cer'tAin New or I*5revioxiAly known CJenerA of tine 
jdlkOridLine Oromr> OlnT-ysoclxrAonteH (Ortliox>ter-A, ^orididAS). Ry .Jato«h 
A- O- RoUn, Jf»p. 185#-20S. <l?liilAdeli>1iil^ V*A. > 

iXepAX-ttnenti^ of Oommeree ; Rmrenu of iatM,ndArde. IXui'eAit of dtAndArde 
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io tl»** X»ut»lio! de«iAion. fOriAlxiAl Texct*«-> X*I>- 7S-#-4 
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T^i£;lit on tlio JH.T. JIXAttery. - X*r». 24. <T^ondOn : iXii>AultM, I-.td.> 


r>ia.i*:y' of Sociot:ios. 

y, dBprrisMAisn X4- 

CJjcAAMXO doaxmr-v CRefr-AOtory MLAteriAle dection> fat Royal 'X'ecl'tniCAl 

Oolle^cOa QIaakow), At lO jl.ml. O. XBdwArda : J^ointin|$ Oement. 'W. J. 

Raoa : A OotixjpArtAon of the RrOTjertlea And XnduAtriAl IXnjrmbility of 

JLiinae^bonded And Olay-lnonded dilie a Rrieka. W- J- Rees And X>. W. 

RutxtiArd ; 71ie XXiaaoef Ation of OAz*bon BfovKOxide in OontAet wltli 

F'ireelAyA And HtlfCA. O. *3. A£oox*e z IXryinK Oraeka. A. J. UaIo : 

AlnTTkinona Rerxmetorios And tlieir fnduAtxriAl di^niflcMnee. 

SA!7’UJKI>A 1% SAs^anMTnBn IS. 

iMArrxTorrzoAr oar Momioxv^ax. A:»rao Cot7i*TPv RaroroMmisina (dontlx- Western 
IXIstriet lMleetinj^> <At Town IX All, dwAnue;e>, At XI. 80. 
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Oh A mAcr-m-n 
T, Oooke : 


jyjSr>I^JSJSJy^ rnKnmmmmx^ X5>- 

14trxK.onnA’ Aasoe’ZArrxoH <45 UAnoAster ClAte, W'. 2>, At 8. 

Temperament in RelAtion to ttie JSndoexrine OlAnds. 


OnrAnAcrroRn 
T. Oooke : 


y, dJtmsMBBn 2X. 

Roi x.v>b3bm' AM»ooXAVxcnr <45 X^neAster <'3 Ate, 'W'.2>, At 8. 

Tlxe AnAlyeis of TerapexrAzuent. 
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diex-rxsMnRB. XS— 22. 
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tion Ooncerned. 


d'BeX'KMBBA 10— 25. 

JX/HXX.AU CoHoaxBAS, 1028 <uiainly 


Society of 


Rok-r . I.OSXXS 
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At 4 x>. M. 

Opening Session. 
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Rrs. Ranks : Some Trailitions of dtone -carrying Wosnon. 

T. W. Thompson i Rr it ish Oypsy Rarrlage and I>ivorce Rltt-s. 

Prof. R. dtarx* : Rilipino Rolk-lore. 

Rev. Prof. A. R. dayce : XCgyptian Rolk-loro. 

At 8.30 »». M. 

<At Imperial lristitute.> Prof. Pospisil : 'I’he Rolk - dances ami 
Oustoms of Oexitral and Ras'bern Rixrope <I.^cture>. 

Rrftf<»j/, .Sspl. 21. 
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28-»- - ■ . , ■ 
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Tfcie .R^KVolutioD it% Riiysics. 

O JN' A]pjrill lO Sir Olivor tvH© niixe- 

-teoixt;]:! 3K.€Jlyiti lesC'fctiro ' i>o -tlae In.sfii'tutiiojn of 
R1^3t/Z*ioal KjnjginooiTB.^ "WHoxt Ito gavo t.]3o fiffilx 
Kleslyiri lesotyuro in 101-4, Ho oHo«€s as His svil>jocit> t>H«> 

ole^trioity of f-Ho atraospHoro HotiH na'tural axicl 

arf>ific3ial. THis yoar Ho “fcoolc as His suHjoot. 1 >Hcj 
rovoluliiort in. j>Hysics aod in His 

irLimit>aHlo W'ay. Ho ooxit-rovortcsd -fcHe s'fcat-oraorL'fc 
so oonfidontily xnade a fow yc^ars ago -trHat:. t-Hcs offoct. 
of -IHe* r-evoliffcion. Has Hoojn. t>o aHolisH fcHo O'fcHoxr of 
Ho oonsidors t-Hat. noli only Has t>Ho oxist*- 
€?rxce of t>Ho c^tHor* Hooxx ostaHlisHod, Hixt also t-Hatv a ^ 
rational tHoory of it> Has alroady Ixogixn. Ho 
0 X 1 1> wHat. a tre»xn oxxdoxis disco vory it woxxld Ho if tHo 
uni verso could Ho jirovod to Ho Ixxiito. il^ossiHly 
tHo fxxxltonoss of tA'f>sLG^ only moans tHat it is our 
particular coBxnos tHat is finite. Wo canxxot say 
wHat is Hoyond it ; tHoro is ixo xnoans of getting at 
wHat is Hoyond it. Still, aHsolxxto xixxits Have Hooxx 
disco verod. tliat is, discontinuous tliiixgs -wHioH can 
Ho count€=^d ; for oxaxnplo, tHo oloctroxx and tHo 
q[uantxim. Many years ago tHo disoontixxuity of 
1 X 1 at tor xvas oHsorvod. Ij^ow tHo atoxn itself Has 
Hoon resolved into electric cHargos wHicH are 
localised portions of energy oixxl>edded ixx tHo otHor. 
It is a gx*eat discovery tHat iixatter is a form of ‘ 
energy. 

THere is a great conflict, Heginning in ancient 
times and continuing ever since, Hetweeii coxx- 
tinuity arxd discontinxiity . 15 very disooxxtinuity 
discovered is a step ixx advance. Hut tHere is little 
douHt tHat coxxtixxxxity will conq[ucr ixx tHe erxd. 
T^vexity or tlxirty years ago it seemed tHat a gx*eat 
deal was kxxown aHout tHe eleotroxx. Its sisce, xnass, 
axxd so oix could He coxiiputed. Some of tHis 
Icxioxvledge still remaixxs valid. Hut tHe twentietH 
ceixtury Has put everytHing Hack ixx to tHe xnelting 
pot. We are igixorant of tHe xxature and coxxsti- 
tutioxr of tHe elcfctron, and we ax'o xxow uxxoertaixx 
as to its size aixd speed. THe matHematical metHods 
now employed are of a novel and almost of axx 
experimental kind. M^ecHanioal tHeories of tHe 
etHer Have Had to He aHandoixed. THis is wHat is 
xxxeant, or sHould He meaxit, Hy tHe statement tHat 
tHe etHer no longer exists. '' 

^Electrons are wHat electrical enginediWs specially 
deal witH . "W e Have Had tHese active little creatxares 
Harnessed for a good tixne, and Have propelled many 
tHings Hy tHeir aid, from telegrapH messages to 
railway trains. !]But we Have never Heen allowed 
to see tHem even metapHorically. THey 

* vpl. p. XOOS ; X&2S. 
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ISO i5l:ia.ti -wo aii^ro liko «►. ooist>oariMLOi34gie»]r 

Cb sl^z*oi3^dlo<i fibJiLixxxcLl Ixo’fcw'Oojta t>lxo ; it> vx%.^y Tt>o 

A. a, ssotHra,, or cb cioxxlsoy.- \V‘o Oflbrx oxxly iiafor it^s 

na*-fcnro froxn. it-fs moro or le>«s ibrauot>«blxle> l>olx€i,Viopur, 
Kloo-fcroixe Ixavo j^rox’-otS^ 'fc'hoxnsolvos vory' o>>ocli€?jrxti tio 
»mabl.l^st> |5xxi<3.fibrbce‘, and very exxox'^etic. 

TJhe oixly soxxxi-dyrxamioal t-Hoory of t-ho ot>lxor 
■wlxioli sooxaas lilsLol^ t-o «ixrvive i« -blxo ^xorfoct> irioorrL- 
j>ro«»xl:>le flixici ixx voribo:?c mot/iorx. t;.He fixxo-| 2 fraixxod 
rot>at>ioxi.al stlirxxcsfotJLre %\'^oi’lcecl gl±, l>y lilelviri. axxd 
IP^itacOoralci* A fivxici io vorto:x; xriotiorx iis al>lo "bo 
'brarxsm.i'b tratxc^verfcio wxxves, for vorbioess hiavo marxy 
of bho pooixliar j>ro^xorbic*K of a f^yrosbab. I>iffioixl biota 
aro30 alxoxxb sbah>iliby. T^OAvatJaysa, Ixo^vovor, a 
dotxlxb alxoixb tsbalxiliby' ita xiob fabal, «lxioo ssoiri oblxirxg 
■«ixoxx>oobo<l liico bho C|xiaixbuTix jnnay bixrxx xxjlx bo 
eaba 1 :>l]i»o mabbors. IEiolxx*’ta orl^ibsa, for oxajaciixlo, xvoro 
xxob sbalblo xxrxbii blxo c|xxaixbtxm arrivod. XCvori xxow 
ixo ooo oaxx fully oxyxlaixx blxo <iixaTitxxxjiJi , bhoixg^Ix ad- 
notibbodly ib .lxa» fabalxlli»ixx|QC <](^ixalibios, sirxoo ib om- 
X>ixaai:sos avIxoIo ixnibs axxd doolixxos bo adxxxxb fraobioxxs. 
Ib rofxxsos ooxxbiixxxoxxss oixxis«ioix, ib favoxxris Jxixnjxs 
rablxor blxaxx slidoH, arxd p>rofors sbairoasoa bo »loi>o«. 
«Toan» Ixata said blxab if ib wero jxob for blxo €q|[\xaixbxxixi, 
xxxabbor 'Vb’oxxld voi*y qixioJkly radiabo ibsolf away iixbo 
sjiaoo. Tlxo only roasoxx w'liy ovoiryblx.in. 4 ^ doos xxob 
^o off iix a daslx is Ixooaxxso of blxo cixiaxxbixxxx- Ib Ixas 
roixdorod xxxabbor jxormarxorxb. 

M!odorxx jxlxysios aixxxs ab simx>lifyin^j^ blxo oomyxlox: 
Ixy blxo aid of rolabiviby aixd qxxaixba, Ixxib ib Has raised 
diffioxxlbios wHoxo x^rovioosly 'wo doboobod rxono, arxd 
Has made sirnjxlo bHirxgs ooxnixloxc. A Hoarxx of li^Hb 
SC 30 XXXS a simx>Io bH ing, Hixb xrow- bHo sbrxxobxxro of 
li^Hb Has Hocorrxo jxxxz^as^lirxg arxd Has aoqxxirod soxcxo 
of bHo j>rox>oxbios of xxcxabbor, Ibooijprocally , xxxabbor 
Has ao<3[xxii:^d sorrxo of blxo jxrojxorbios of li j^Hb. THo 
jparbiiclo arxd blio xvavo aro moro closoly rolabod bHaxx 
a fow yoars a|^o wo sHoxxld Havo bHoagHb ib jxossiHlo 
bo ixxxa^ixxo. THo qi^xxarxbxxrxx bHoory xxxado wavos 
HoHavo soxnobHixxg liHo jxairbiolos ; coxxvorsoly, bHo 
xxew dyxxaxExios xxxalxos x>ai~biclos HoHavo soxrLobHixx^ 
liHo wavos, lE^larxcH H£bs said bH ab ixx maxxy of oxxr 
bHooxrios wo xtxxxsb Hxxild xxj> a/^aixx from bHo vory 
Hogixx Txing . Ixx bHo xxirxobooxxbH ooxxbxxry ovorybHixxg: 
xvas rodaeod bo xrxooHaxxios ; xxow' bHo vory mobiorx 
of xxxabbor ibsolf is irx xxood of oxx^xlanabioxx, 

Oxxo difiR.oixlby in vox*ifying oxc-poxrimoxxbally bHoorios 
in oonno 3 s:ion w-ibH oorjxxxsolos and wavos is bHab w^o 
canixob malxo dirocb oxjxorixnonbs on bHo obHor. W'o 
no XKXoeurxs of oxcaxxxirxixx^g radiabion in froo spiaoo ; 
wo oaxx only doal wi bH ib wHon lb ixxboraobs xvibH 
xxxabbor. NovorbHoloss, , spxno oxc:.]^i^xrixicxonbal ooxx- 
Hxrxnabion of bHo oxcisboxxoo of a vsravo sbmxCfbxxro as; 
jpaxb of a :&yiri^ olocbron Has roooaxbly Hos^ati mado Hy 
. JBiTo. 30*73, 
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I*rc^, O- T, THoxExson, of bHo XJxxivorsiby of ,A.HodendLoon* 
Ho sonds oabHodo rays -^xroxx^H'^ a' mobal Him -of 
xnoloonlar bHiolxxxoss. Ho ^obs on bHo oxaxnlnabicxax 
j>labo nob a jxoinb, Hxxb a jxoinb xvxbH rirx^s ronnd ib, 
Ho j^obs a diffraobioxx jxabborn, and bHis xnxisb inoan, 
xvavos. THo 03 ci>orixxxonb is a voxifioabion of bH'o ; 
bHoory wHioH assooiabos wavo mobion wibH ra;pid / 
jxarbiolos arxd orxaHlos txs bo oaloulabo bHo *wavo- ’ 
longbH from bHo jxobonbial dro]p wHioH 'pro]polloxl bHo 
I>arbiolos. M-agrxobio foroo doHoobs bHo -wavos* 
wijxirxjg oxxb xnosb of bHo ;pabbom from ibs original . 
I>laoo and i't roxxnd bHo doHoobod sjxob, 

THis is a vory ixnjxorbaxxb disoov-ory. THo irxx- 
■fxorbanb difforonoo Hobw-eon bHoso rays "wibH xxiioloi 
in bHom and ox’dinary IX! -rays xnxxsb nob Ho f ox--^! 
I^obbon, Ono varioby is affoobod Hy a majacnobic^> 
Hold arxd bHo obHor is nob. TVIabbor is ono oxbrornoV', 
and ligHb is blxo obHor. Horo -w^o rooo^^xxiso axx 
inbox-modiabo blxin^ wHioH osbaHlislxos bHo roaliby of 
lij^lib < 3 [ixanba. 

Sir Oliver mado a sxi^^2fosbiorx of bHo 
sbrixcbnro of arx oloobroix. IHLo imaj^iixo.s ib bo Ho xx 
minxxbo HixHHlo or xxxirxixbo caviby ixx bHo ooiibinixoxxs 
sbrxxobnro of bHo obHor*. To jxrodiioo sucsH a Hollow 
a^aixxsb bHo oxxormoxxs jxross xxro xn iisb in volx^o blio 
oxc^pondibirre of a jt^oab amoiiixb of oixor;^y. JL^inos 
of sbrain i>ormoabo bHo obHor in all dix'oobions from 
bHo Hollow^. THoso const/ibtxfco blue* oloobrosbabio 
Hold, THo onc^rgy resides nob only in bHo Hollow 
Hnb also ixx bHo irxsox>araHlo olocbrosbabic Hold . 
If -wo oall a bHo ‘ oonsbibxxbional ^ volooiby of blxo* 
obHor, ibs jxrossnro w-ill Ho w-Horo /x is bHo donsiby. 

THis is an onormoxxs x>rossnro, Hxxb 'wHorx v^o considox- 
bHab bHo obHor Has bo bransmib igraviby axxd all blxo 
obHor forces xvo ajxiply bo ib, bHo ma^rxlbixdo of its 
j>roj>orbi€ 3 s xnxxsb vasbly orcoood bHoso of bHo sxiH- 
sbanoos w-o aro familiar wibH. THo Hollow sus-bains 
x-bsolf Hocauso of ibs oloebrio oHargo, THo olocbric 
cHari^o jxroduoos a boxxsion bonding bc> malco ib oxc- 
2>axxd. THis is Halanood Hy bHo~oxcbonrxal jxrossxxr^'?. 
Oalcxxlabioxxs aro ^ivon bo sHo-w bHab bHo radius of 
bHo Hollow- oomjpubod in bHis -way is of bHo same 
ordor as bHo rooojgxxisod oloobroxxxo oHarigo. 

Ibooonb rooondibo sj^xocxxlabions irx mabHomabitis 
and i>Hysios w-oro Haroly bouoHod ujpon. THose 
bHoorxod aro so sbrikixx^ bHab soxzxo of us who 
saw- bHoir Ho^ixxxxin^ irx bHo rxixxoboonbH oonbury carx 
soarooly follow bHoir dovolojxmoenbs, lo:fc alouo bHoir 
ooconbxloibioSr THo xxxabHoxxxabioal s^pooulabCM^ are 
doin^ moro bHaax. ^oirx^ oub of our doi>b^\5 . ^Ix^s.V 
axro soarixxj^ u^x ixxbo bHo -clouds of bcHscH^s anci 
znabrioos> wbb^ euxy xxuzuHer of diuxeaxsiozis of spaoe 
azxd ixufl^giuary ojgic^abfpnra. Ixx blxo edd - dayxir, oxw> 
nlorors usckI ; -- Iballooua* aaoud '— aaoigHb 
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ooocMsi€»3n«klt^r cixiiraareoL 'U]p srojj^ <*r 't^cuno. laetoJk 

to ®»rtdb* J&5low ii3bv© xwo eoeutr^H «b4to^la.i3abe:tit^ «undL 

lba#^€» oiait- odP "Wo oeua odial^r dtoliow 

iiliiedb:^ ^pirogar^sfii wHon tiiaegr «jjrof> a, 1>oim‘l>. 
aSt? aocwi IH'UL'fc t>oi3a>>a, arli;ii.ovi^}aL jpai*- 

toirl>iii^, ai*o xiot> Aoat.jnaot>iv© ; wHoxx 'fcH© 3 r suro o:poxite»dl 
■|>liety a**:<» €oiii:x«3l t>o oc>xxt>€i.ixx in^^^xres'bixx^ tjHirxgs, -JxaLOiro 
liIsLe sa©<is 03C jilosivo© , akKX<3. t>lxo»o wliicslx 

^r*oot> flourdslx 03c:oc»e*<5Lini^ly cbncl ov^rsHastcioTiv t>lxe> ' 
sbixoie^xi-t fiol<'i«. Tlio oldox- xxx€3t;liio<3. -w^eta t>o plo^nt a* 
«ooil qiii^trly xxx ‘tlxc?* ^r-otincX so lli.a,1; wo coixlcl w^btioix i 
"iti ^ 1 * 0 w- 2:<,adlioa/Ot>i'V'it>;jr wa>s onto, t>lio olootooxx was 

ano'fciioT', and so also was Bohr’s -Lhoory. Wo mnsti 
jQ.<;>w rooojgniso lihat> wave* moohanios is t»ho hogjixx- 
nirif^ of 0110 l:>T*anoli of a thoory of "fcho ot/Kor, 'whioh 
mtist> ho I'onf e>ir> r>lat>od hy ovory 3 physioist> who is 
intorostod in jihysical roalily. 

Continental Drift. 
of C^o^htiirx^rbtfx^l Thrift .* ct JSliyrrhfto^i'U'nt on 
fJriytn fzncl JVf cny^^men t of Jfefoa^erV, botJh J 

C'*€>ntz»t€*ntejl cx^ndt, Jn.trtM^-CJoirit-ine.'ntctl^ €MH yimjpOised 
hi/ ^Ifre^fl W^egre-ae/*. By W'- A. «T- 3V1. van Wator- 
solioot van dor Oraoht, Bailoy Willis, Bollin. 
ni^ CJJhamborlin, John doly, CJ. -A.. IK. Alolon- 
£<raafr, »T. W. Oro^^ory, J\.lfjrod W'ogonor, Oharlos 
JSfh nohort, CUhostor B. X>ongwoll, liKranh Biirsloy 
’'raylor, WilliaTn flowio^ X>avid White, dosojxh 
T Singowald, ^fr., and lildward W. Boi:^y. 

( I^iihlishod midoi* a h^nnd ostahlishod hy tfao InTow 
V orlc Oommittoe for the JVlid-Yoar Idootin^ of 
tli<» ALSsooiation, INovomhor 1020.) Bp, : 5 c: -+- 2*40. 
(^fnlsa, Ohlahoma : The Amerioan ,A.ssooiation of 
JV-trolenm OeoJo^lsts ; JLtOxidoxx : Thomas MInrhy 
and Oo., 102B.> 1.0«. xxet. 

ooxxxpleac prohloxn of oontixxental drift has 
everywhere heeii the snhjeot of axiixnated 
iftouswion in ^eolo^ioal oiroles dnrixx|g reoent years > 
id the pnhlioation of the papers presented at a 
-^inposinxn held in INTe-w York late in 1920 sexrves 
vahiahle purpose in hrin^in^ together the oon- 
rlered opinions of some of the leading ^eolog;ists of 
naorioa and Burope. The ,A.xnerican .Assooiatlon 
Betroleum Oeolo^ists is to he oon^ratulated not 
iXy on having staged a spixdted and fruitful dis- 
hut also on its enterprise in xnakixig the 
Titrihxxtioxis availahle in prixxted forxn to a world- 
do audienoe. The hook opens with a hroad- 
iixdod and ooxxstruotive review of the prohlexn hy 
van der Oxraoht ; this is followed hy papers from 
irtoen other ci^thor«i« foir the most paJrfc sevremly 
tioal ; and X>t^ der Oreoht summarise^ 

a varioxxs arjgfnmeints htotigsht fo|wavd» and re* 

5^0. JtjgMjQ . ^ 


stores the hedanoe Hy showing that nxany of the 
ohjeotions xraised need not stand unansw^ered. 

There is a general agreement that "Wegener’s 
methods in advoeatixig his 

hypotheses are to he eondexnned. Bis plausihle 
seleotion of data, fre<juontly erroneous age de- 
tex*minations, faulty analysis of eauses and devious 
reasoning, have undoubtedly had the e^fiEeot of 
w-eakening his ease. There is, indeed, a distlnot 
danger that the easy disjiroof of large seotions of the 
lYegener hypotheses may he mistaken for a dexnon- 
stration of tiie ixnpossihility of oontlxiental drift as 
a goologieal prooess, Tlxe important issue is now- 
not so xxxuch to prove Wegener wrong as to deoide 
whether or not coxxtinental drift has oocurred, and 
if so, how' and when. 

Schuoheirb, Bongwell, and "White xvonder what 
foroes can have coxxspired to hold the sial together in 

one gx*eat land -mass Baxxga^a uxitil IViesossoic time, 

when the alleged fractuxhxg and drifting apart 
hegan. There is, of course, neither proof nor 
prohahility that there ever uras a single * Bangsea,* 
axxcl it is reasonably suggestr^d hy van der Oracht 
that there may have been a pre-Oarhoniferous 
‘ Atlantic ’ wliich was closed up hy the Oalodoxxian 
diastrophism. Be is careful, how^ever, to 00 mm end 
Wegexier for not leading us into a discussion of 
remote periods, regarding the pala^ogeography of 
w^hioh our evidence is still laxxxentahly xneagxe. 

Several authors are concerned to prove that the 
opposing shore lines of the Atlantic do not fit 
so closely as "W^egener supposes. Van der draoht 
rightly lays no stress on the validity of geographical 
pattexm. as axx arguxnent, for surely if drift haus 
occurred it is mechanically impossible that the sial 
blocks should have xnoved w'ithout internal and 
' peripheral distortion , Argand’s conception of vary- 
ing plasticity is a valuable corrective to the esraotly 
fitting coast lines of AVegoner’s too dogmatlo maps. 
Sohuohert presents a valuable sumxnary of the 
geological slxnilarities and differences between the 
opposing Atlantic lands. Ble admits that UVegener 
is correct in connecting the Oalodonian trends of 
Britain with those of INewf oundland, but denies that 
the Bleroynian trends of Burope connect with the. 
Appalachians. Against this w'e nxay refer to IMtr. 
B. B- Bailey’s statement of the comparison in 
of Bov. f>, 192*7. Mr. Bailey is by no 

xneans one of Wegener's sponsors, yet he says> ** Xt 
is as if the Atlantic did not ercist or, in other wxnds, 
as if "Wegener, after all, were a true prophet.** 
Attention should also be directed to the sreoent 
/ discovery Oaledorikian overl^brusts along the eas^ 
\ coast of i^heenland, apparently representing 
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s-taruLot^xures ci^z^e xbulBeln^ firomi TSToi'wtt.y, Sixiai-* 

la^rly-, ^iga.ixis'fc atclxrcars© cr*lt>ic^isz3cU9 cti& 'fclxoso of 

IBCx^enlxol, l>AJsod on. a« oOzn;p£Larison of ’W'oe-fcoim .Afrioa. 
4Bi.nd oa.st>oxm Sonflx Ameiriocb, wo oa^n oof fHo rooonf 
worls: of dn Toif (^JF^'u^b. N'o- 3SX, Oa.3?n. Iruef. "W'o.slxin^-' 
■fcon ; 102*7). Alf]riong^)3L £M3f\x£Ll confignify of flio 

olxoros oefc.n dofiLnifoly l>o imlod onf, flio 
^oolo^ioctl aro foo ol|^xxi-&c£i.nf eLnd infinafitfo 

fo l>o brnslxod o^sldo or o3c:x>I«tijnLod V>y long xxa^r-ro’w 
land - foridgoo . SolixTolxorf is xmcloxiljfodly x'iglxf, 
liow'ovor^ in rogarding flio snjx|3osod soj>ai:*atiion 
of DN'owfonndland and Irolaxxd so roooxifclj' as flio 
IPlojLsfooono as oixf of flxo qxxosfion . 

JVlolongraafE and Taylox* boflx rogard flxo xnid- 
A-flanfio swoll as flio cioafx-ixc: of flio main fract/ixro 
'vrJh.iclx lod i>o flxo sojxax-afion of Axxxoricsa and Eixxr*- 
Afrioa, and van dor Oraclxt. is inolinod fo agroo. A. 
rolatiivo xxxovoxnoixtr of flxo Afrioan xnass fo t.lxo oastv 
•woixld jpossilxly oxcjplaixx fho ixro-Oosaxi Oxnaxx aro, 
wlxicli, as l^roo Has i>oint>od oixf i<^€^c>gr- JT o'tJtr'rvcLl ^ 3May 
102S) is inconsisfonf wifH Wogonor*s soHoxno. 
■Wogoxxor Has ooxrfcainly iixsisfod foo sfrongly on fHo 
dozxxinanoo of ‘wosforly driff , and HofH Ho and van 
dor fjrrcxoHf aro x^roHaHly ^’^roxxg in rogarding t>Ho 
island fosfoons of Asia as a consoquionco of sxxcH 
driff. 

Taylor^s confriHixfion fo fHis j^roHlom, in -wHicH 
Ho drawls an ajaf axxalogy Hofwoon confinonfal ioo- 
sHoofs and oonfinonfal sial-HlooHs» is TvorfHy of 
sorioxxs affonfion, l^iHo dn Toif, Ho rogards fHe 
lands of t>Ho norfHom Homisf>Horo as Hoing sxxr- 
ronndod Hy a noarly olosod orogonic ring ; Ho 
dosoriHos fHo arcxxafo rangos as marHing f Ho formixxal 
rogions of “ cxxrronfs in fHo cmsf.^' Elxcfonding fHo 
oonoojxfion fo HofH HoxnispHoros^ Ho wrifos : THo 

omsfal movomonfs w-oro radial and disi>orsivo from 
HofH jpolar rogioxxs, and fondod t>o onlxnixxafo in a 
piling xxp of xnoxxnfain raixgos axxd plafoaxxs in lovr 
lafi'bndos."'* Taylor proHaHly goos asfray 'wHon Ho 
.. fHaf t>Ho “ cm st>- moving forco w^as of 
oxfoxmal oxrigin.** Ho fHinHs fHaf fidal foroos w'onld 
Ho adoc^xxafo fo oxcplain fHo pHonoxnona if fHo mooxx 
Had Hooxi* capfnrod dixring fHo Crofacooxxs poriod. 
XJxxforfixnafoly, ovoxx if f His oxcfravaganf claim conld 
Ho jxxsfidod, w^o sHoxxld sfill Ho w-i-feHoixf an oxxplana- 
fion for fHo Horcynian, Oalodoxxian, and oldor 
sysfoms of foldod znoxxnfains. 

THis infrodncos fHo voxod qxxosfion of t>Ho forcos 
^"^ailc^Hlo fo ‘ onginoox' * fHo driffing proooss. X.iong-^ 
woll cloarly prosonf s f Ho goopHysioal position, wHioH 
at prosonf is disfinofly xinfavouraHlo to t>Ho possi- 
bility of dxiff . Ho points oxxt tHat a foroo adoq^uiAto 
to oijrorooxno tHo strongtH of " tHo .sima is roQ^xxirod, 
and tHat it is oxctroxnoly ' ixnproHaHle ^acnosf of ns 
; / 2 S"o. 3073, Voa:-- 1223 


would lcM9s canfionsly say * ixxxposslHlo tHigd^ sixna^ 
can yiold HHo wator Hoforo a iUxating raft. Salley . 
W'illis raises tHo oHJootldn tHat tHe sial xnxxst He 
weaHor tHan tHe sixna if tHo naonntaixxs of ^western 
Anxoricsa are a rosxxlt of pressure enooxxntered Hy 
tHo moving sial, and IBowio ^ points out, oonversely,, 
tHat if tHo sixna Has no stx^ngtH, as posfuiatod Hy 
Wogonor, tHo continonfal front could not xneot a 
suffiLoiont rosistanco to crumplo if up info moxxn- 
fains. THo reply Hox-o is surely f.Haf HofH sima and 
sial w^ould fraefuro or orumplo aocordixxg fo fHoir 
sfrongfHs and viscosifios, Huf fHaf fHo cruxnpling of 
fHo sial w^ould alono appoar af fHo visxHlo surfaco. 
Singow'ald rominds us fHaf no ono can say xvHofHor 
fHo ocoan floor is foldod or nof , and vaxx dor Oracl^t 
adds fHaf a mounfainous form, if ovor dovolopoc^,, 
could nof l>o preserved in sima. 3Vly ovm viow'v 
assuming fHo xnovomonf , is fHaf fHo ovorfHrust^ 
foldod and mofaxnorpHosod sima would Ho pressed 
doxvn or w^ould sinH info fHo suHsfrafum, so xnalcing 
w-ay for fHo confinonfs fo advance. 

doly*8 fluid suHsfrafuxn would facilifafo slipping 
Hof vr eon fHo crusf axxd fHo inferior, Huf fHo posf xi - 
lafod fidal draff would Ho lilcoly fo affocf flio wHole 
ci-ust . .Toly Hixnsolf malcos fHroo ixxxpoarfanf points ; 
fHaf difforoxxfial forcos Avoxald act on fHo confinonfs 
w-Hilo fHoy w-oie iix flofafioxx ; fHaf disinfograf ixxg 
forcos "would arise during fHo expansion axxd ooix- 
fraofioix acoompan 3 ring oacH revolution ; axxd fHaf 
fHo nooossify for fHomxal escape w'onld j>ossiHl> 
prevent fHo porxxxaxxonf oxcisfonco of an aggi'c^gafo of 
confinonfs suoH as ‘ Tangcoa.* ^NovorfHoloss, if ift 
w'idoly rocognisod fHaf wHilo aocopfanoo of .Toly’s 
HypofHosis would Holp fo oaso fHo proHloxxx of flit^ 
mocHanisxn of drift, fHo HypofHosis fails fo load to 
fHo roq[uirod oonsoq^xxoixcoe, axxd Has, moreover, 
special diffi-oulfios of its ovmx fo overcome. 

Orogory does nof positively oHjocf fo fHo drift 
HypofHosis, Hut Ho xnainfains His w-oll-lmowii 
opinion fHaf movoxnonfs of uplift arxd suHsidorace 
duo fo fHo sHrinHing of fHo oarfH <nof ixooossarily 
Hy cooling only) aro fo Ho regarded as fHo xxxaiii 
causes of fHo present disfrxHufioxx of land and wafer. 
Xf is porHaps nof sufificionfly realised fHaf fHoso xvlio 
Hold fHis, fHo oxtHodoxc view' of fHo oldor geologists, 
including fHo oaepononfs of land-Hridgos, Have to 
face goopHysioal dififiLculfios quite as sorioxxs as any 
w'ifH w'HioH fHoy can oorxfronf fHo advocates of 
lateral displaoomonf , THo aocopfod pHenomena 
of isosfasy stand in flat confradioflon fo fli«> 
suHsidonco of Isund to oceanic desptHs. fHore 

is ocean wHere once tHere w:^s larid# \fbon fl*® 
foricner sial of tHat ^^i^ea xsanst nertwr, earialt eomo- 
WHere . v ■ 



*3t*jbe oxijly sbUjoira^ebtd'VT© tso tXrifii i» 

of tsHo aii^ ^“fe ; -felato , 1>«uei^ l:>y o’tn:MnAi5» ixx 

STCil>sl>ira»t>iii3a , l>Tat; ^ if trills 1>«> «i< ;poee»il»lo jaaot.lxo<f 
of «iT^l£~irkgg lcbsa.<f-l>X‘i<f|g9049^ ^Hon iti i*3a.3g>lie« jpro- 

oo«»6 ca*i>o^l>le of ‘t>*-a/3tijai>03ftlnLg oot^tmomte . VfiLir\ <3.eir 
O-r^toli'fc lai*itis a.t; 1>Hi8 -wlaioini Ho Is Txofc j>ossiHly 

."feHo wHolo ;j> 3 roooss xnoro sixnils.x’ -fco ico floa,t/ixxg ojrx 
El owing 'wet-fcox* <Amj>for'ox*'» * vin<lorouLirr'oxi.t;s *> t^Han. 

eb vebtti sailing oxror a onxirontiloss i>ool ? ** Ooo- 
^Hysios w'ill n.ot> Ho in. a ixosi-t-ion fo cloxxy ooxxt>irion.tial 
jsclirif'b nnt.il it lias tHoronglily oxjplox-ocl tHo poesi- 
Hilitios of ooxivootioxx or otHor oxinronts in. a HigHly 
Visooxxs snHstratmxi, and tHo foroos sot nji Hy tHo 
intoraction of xnagnotic axxd olootrio flolds. ^I>ax^ 
fx'om van dor OraoHt*s snggostion of a ;]plastio 
ontilow^ of tlio intorior continontal massos to-ward 
tHoix- margixxs ” and a vagno roforonoo Hy Taylor to 
magiiotio foroo,’*' tlioso ^ossiHiiitios ap^ioar to Havo 
l>o<^n ontiroly ovorloolcod in favoxir of qnito in- 
acit^Cj[xiafco gx'avitat ional foroxis. 

Xjx tlio al>sorx<jo of any oloar goojiliysioal Ix^ad, tlxo 
goologist mixst oJioosc oitlior latox*al or vortioal dis- 
plaooiriont of fox'nxor Ian<l-inassos (ixxxloss Ixo Avants 
oxx tlioix' rxxorits in x'olation to otlxor jxroHloxns. 
»S<*linoiiort , tlxoxigli ioonoolastio tow'ards tixo Wogoixor 
liy p< >tKosis> fools ** oHligod to oonolxxdo tliat tlxo 
<•< nxtixioiits do aotnally xnove oxtoxxsivoly in ordor 
to oJCjt>laixx tlio oriistal sHortoixing im|3lix’td l>y xxxoxxn- 
tairi stx'ixotxiros. Tornxior* wlio dosorilxos tlio 
W’'t*g^'-n€5r iiy^otliosis as *■ '■ tHo droaxn of a groat jgioot, ^ ’ 
tioos not lxx5sitato to rogard tlxo mountains of 
O'siitTE^il Asia as x*oi|irosont ing a ox'iastal forosHorton- 
iii.«j:: of tli<5 ordor of IHOO milos. Van dox" Oraolxt 
naturally jioints oixt tliat if tliis Ho adTxixttod, tHon 
I'ontirioiital drift ovon on tlio AVogtixior soalo Hoooxnos 
fully possililo. 

'^Plxi^ ojijxoxionts of drift Havo also no way of 
>:3>laining tlio distriHxition of tHo DPormo-OarHoni- 
tn*t>ns glaoiations of Oondwanaland , w-iiioH aooord- 
rxgly roniains tHo Hasis of Wogonor's most jiowor- 
nl argnixxont. Wogonor liixnsolf disoxxssos tlio 
»c|nantmxx ‘ tillitos.* Xf tHoso aro tmly glaoial^ 
hoy stand in flagrant oontradiotion to His viow-s, 
iiK-so tlioy oocnr noar His X?*omio-OarHoniforoiis 
i'<>l>i<;al Holt. Xdo ;(>loads for an indox>endont and 
mj>artial docision of tHo jiroHlom, Hxxt Ho adds witH 
•<iniploto Justification tHat tHo glacial HyjiotHosis of 
'lii>so pixstziling Hods is also Ho^olossly in oonfiict witH 
ho adjoining x^alasoclimatio ovidonco of tHo timo. 
^foithor tHo dctft nor any otHor tHooty can Ho 
'otvsoxiaHly oicx^i^ted to o^f^lain intor]prs'tatio»^» tHat 
iro miitnally contMidic^to]^ ono in tito ciyin^. 

L>t>siu.m. pointed nnt c^- CXar^- 

r>ofx iforons. ^riyaiLiaeitea T ’.addbsi.';.^ .f 
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support to 'W’ogonor’^s rooonstzmotion of tHo.y 
climatic Holts tHon oicisting. ", 

improssion tHat remains witH mo aftor con- 
sidoring all tHo advorso criticism is tHat tHo lattor is 
mainly diroctod against Wogonor, and tliat wHon 
all Has lioon said, tHoro romains a far stronger case 
for continental drift tHari eitlier T'aylor or V^egenor 
Has yet x>ot forward. At, least two Hinds of move- 
ment seem to He recjiiired : a general drift of tlie 
01*11 st as a wHole wdtH a iioirtlierly component (re- 
nioving tlxe neigHHoiirHood of I^^atal from tHe 3oxitH 
X^ole since tHe end of tHe Oarlioniferoixs) ; and radial 
movements, outwards from Africa in tHe sontHern 
liemisjiHere, and oxxtAvax*ds from X^xirasia in tHe 
nortHom Hemispliere (in oaoH case towards tHe» 
Tacifio and tlie TotHys);, giv*ing rise to porxpHeral 
monntains and interior disruption Hasins. XXut so 
vast a sxxHjoot is not one for resounding con- 
victions. ’ As van dor fXraoHt insists again and 

again, tlie details of tHe picture, and particularly 
tHe meclianical and pHysical explanation, w^ill re- 
cjiiire genera ti<ms of fux-tlier researoH. 

AxxTmxm XXIot.m:e:s. * 

Pa.l2eolitHic: Times in Xtskiy. 

JMLenioire 3 : JC-e jxzZ^€>ZitIhi^i4^ i^t€tXi,e.irh^ X*ar Ttay- 
mond Vaufrey. X^p. 1 1^0 H- T plcutioHes. (i^aris r 
JMasson et Oie, 102B-) n.p. 

"IXIEI preHistory of tHe Xtalian peninsula lias, 
for some x*ecbson ox- anotHer, remained very 
oHsexire, axid any information upon it Has Heen 
difficult to ol>tain. It is true, of ooxxrse, tHat tHe 
magnificent researoHes of tHe Orimaldx caves, puH- 
lisHed in tHe I^rince of ^Monaco’s series, tHre-w a 
flood of ligHt on tHe early story of tHat district, and 
soxxie scattered infomiatiori on pala&olitliio finds 
appeared as a sort of introduction to T. 13, X*eet's 
volume on tHe “ f^tone and Sronzie Ages Italy,** 
But as tHe autHor of tlxe -worH uxrder review" says, 
it w’^as really not until I>r. IVIocHi tHrew^ Hini.self into 
tHe study of tliese early proHlems tHat investigations 
oxx modem lines wrere initiated. 

IVt. Itaymond Vaufrey 's HooH is exactly w'Hat Has 

Heen long -wanted a clear, concise, and logical 

account of all tHat is at presexxt Hno-wn aHout 
palceolitHic times in tHe Xtalian peninsnls* and 
in Sicily. Not least in importance is a reasonaHly 
large map sHow^ing tHo distriHution of X-K>weir 
BaleeolitHic, IMousterian, Upper BaleeoXijkHXo,. em.d 
^UazsoLpignian sites. .hei also an exxM^Ubsnt am 

liil>Xi<9^^apXi.y to wHic^ .irefer ia 

made tXxrougHont;tHe text." THe volxune Is jJXustrated 

^ im 1. 
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ck n.\xnGLl>e^ of lino drcL^w'ixijga £L^mr'l]:i^ l/lxo 

indnsfxdoja fz-om a> jgoo<l mcnz^r i^t>o8, skncl 't>]xox‘0 sut ‘& 
so von fnll-*i>a.go i>la»t>os eut> t>lio ond, iE^orsonetlly, X 
slzonld li€bvo x^rofoirrod ®t Iszr^oar j>iroi>or'fcion of tilioso 
■fco Ixcbvo l>oon dovotod fo t^y^pioa*! vio-ws of lilaLO oonnfcry 

a.nd of woll-lscnown sitos tiHoi-o is oxily ono. Xnn- 

I>loxnonf>s £uro l^oftiox* ill\zsti3ra,tiod l>y ;poxz a,nd xzzlc 
drau'win^s, ctnd 049.0 or -t'wo j^lafos of t-ools t>o €i/oi> as 
a olzook: on t>lzo dranglitvsmazi^s slcJll would liavo 
l>oon amj>lo- -A. viow of flio imi>oTrfcaTiLt; oavo of 
X^oxnanolli, wiflx j>orJb.ai>s a x*o;produof£on of flio 
^nrijgnaoian wall-ongraver’s arf fonnd flxoro, al>out> 
'wlxiola. fioo li-fc-fclo is said, -would Havo l^oon a valual>lo 
addit>ion. Xlow^ovor, if. is cloarly imj>ossil:>lo in a 
’worlr of soxno 25<‘>0 j^agos fo ixioludo ovoT’3rfliizx^, axxd 
wo oaix only l>o vory ^^rafofxil fo M.. Vaufroy fox* 
g:ivinj5 us sxxolx an ox<^olloxx1:. aoooixixf of Jfaly’s 
3>alseolit;lxio jxasf. 

Affor a slxoirfc infroducsfion, a Ixriof aooounf is 
givon of flio vax*ious ixxvos-ti^afions tliat, Ixavo l>oon 
uzxdorf akon sinoo 18 SO. A-fc fii'sf a oonsicloralxlo 
anxouxxf of w'orlc w^as doxxo, l>ut>, iix j^oxxfloi:* axxd xxiiox'o 
I>olit.o laiiKua^^o, T*i^oriiii, flus fonxxoi* 1“> ii-c^of ox* of 
fHo X*i*oliisforic IVlusoxxm af X^orxio, is dosoirilxod as 
Ixavixxgj aofod as a Ixli^lxf on all f>al«aBoli-tljio x*osoai'olx. 
3.>oxil>flo»s it. is a faof , and 1 do roxnoxn l>ox* j;oiixj^ fo 
Xlomo xnaxxy^ yoax's af^o axxtl fixxdixx^ iixdxistx*i<’‘S 
arrani^od iix sliow'-oasos wit.lxouf flicir assooiafod 
fauxxa, flio roxxiaixxs of -wixioli. -woro slxof wiflxoxxf 
ox*dor* or laT>ols info axx affio ! £Sixclx fliixxfj^s did ixof 
iixforosf JPi^oxrini, X sujxixoso. Htill, X- Xiox>o fXiaf 
fiioso -wiio oonxo affox* us "will ixof liavc* fo doxxoixxxoo 
foo many fixings w-lxioli wx- dc* cj xxif o Ixajx^uly fo-day. 
If is xxndoxilxfodly" fx*uo flxaf sixxco X.^igox'-irxi Xxas dixid 
and MLoolxi Ixas Xxooxx iiitox-osfod ixx 

sfudios, our l5:xxowlodgo of Old Sfono Ago Xfaly 
Xii£i4» inoroasod l>y loajxs and Ixouixds. 

IF*irsf fXxo i>rot>loxxx of fXio I-#owox- X^alsooliflxio 
oulf xxro in Ifaly is affaokod. Only f"Wo looalifios 

yielding a dofinifo sfrafigrax^X^y fXio ono af Oaj>ri 

and fXio o-fcXxor noar Vonosa aro Xxnowrx, fXxoxxglx 

finds rofor*al>lo fo a Loxvor X^alseoliflxio oulfuro on 
fyX>ologioal grounds 000 txr olsowlxoro. i^oarooly axxy 
X-.owor X^alseolifXxio finds, Ixowovor, Xxavo X>oon xnado 
in f^ioily, and if is suggosfod flxaf flio l^owor Xi^alseo- 
liflxio folk: oould nof, fixoroforo, liavo onforod flxo 
^xonixxs-LxXa from, flxo souflx. A^XX flxo sanxo, a gXanoo 
af flxo disfx^l>ufion ma^ w-ill slxo"W flxaf flxoro is Ixuf 
lif flo indioaflon of any dofLnifo migrafion from flxo 

norflx-oasf, and X^o'wor X^alseoliflxio fools oacoojxf 

for ono or f-wo oxcaxnjpX^^ f irom a oavo af Idoixaoo— — aro 
oons£»louoxxs X>y fXxoir aXxscsnoo aloxxg flxo XEf ivlora« . 
TXio auflxor, I fanoy, is a I dX13c>*<*^ar of BouXo^ aCK;; 

far as of oXxroz^ology ai^ oo^oemod^ a*ic^ 

fiTo.. Vo^. 
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Xxo assigns flxo ^olxouloaxi ixxdusfrlos. fo flxo Xasf , . 
inforglaoiaX jxeriod, IBuf wlxof Xxor In If aXy f Ixis oof- \- 
rosx>onds fo I**onok*s flxo AI|g>s Is ndf 

disoussod, f Xxouglx if soorns fo Xxo assuznod^ 

Tlxo BCousforian oulfuro is noscf dosdzHlXxod, azxd ^ 
Ixoro flxo inforznafion iVt. Vauf xoy is alxlo fo givo uS 
sooxns fo zno fo Xxo of ipazrfcioular inforosf. Tlxoro \ 

soozxx fo l>o -trwo disfinof ixxdusfx’ios jxorlxaixs indood 

oulf uros jxrolxalxly' moro or loss oon-fcomy>orary ( ? ) ; 

ono af»f>oars fo Ixolong fo flxo fruo l\Iousforian 

of IFranoo, flxo oflior fo flxo I^ovallois plxaso. Tlxis 
laffor is Ixooozning inoroasixxgly izxxjxorfanf and is 
Ixoing foxxnd in znany of flxo oldor gravols in l£lzxgland« 
AVlxaf ifs oxcaof rolafionsliijp fo flxo IVfousforiazx 

oxxlfuro on ono liazxd azxd -to flxo A^otxouloan oulfulpo 
on flxo oflior is, is nof yof Icnowxx. 

Tlxoro folloAvs a olxajxfor dovofod fo flxo 
I*alaeolif Ixic sifos in Xfaly wliiolx is J3az*fic3ulax*ly 

inforosfxng in l>rizxging fogoflxor in a oonv onion t 
form all flxaf, ujx fo flxo jxrosonf, Ixas Ixoon dofor- 
mixxod in flrxis oormo^cion. I'inally, c'ixajxfors oix tlxo 
jxaloeolifliio fiTids in fc:>ioily, axxd tlio Oairxjxigniaii 

sifos in flxo fxonirxsxila, c*oncdud<' fho volumo. 

Tlxo first, fwo voluixxos in llxis sorites liax’-o alros.dx- 
sof a vory Ijiglx sfandard. I^rolxisforiaixs wilt not 
find flxaf fix is volumo Ixas in any' -way low'ox'od it. 
Xf is ixidood a v€»T*y tisofxxl and irxxjxox'faixt. oozxt>ril>u 
fion fo loarning- IVT^ C.5- XltTUTCxm'. 

I^or^st XJT t ilisation in tlxo TLJ.S.A. 

, thx'Ar Af txnri . 

# ax'ovs? / /. 

f/*o. 2-*'rc*€it'u.cJ.'io'fc^ 

/Ao rrhO€tt i^nrh^^c^irtfXr'tirt JEf^orGst other t‘ 

Xe^errbhGr^ irTv thG ZJ JSt€Xt€3^, X^rcif. JNolsoii 

Ooxxxrflandf IXrown. X^jx. xc vii -f- . (JSTow^ ^orlv ; 
Jolxn Wiloy axxd fcioxxs, Ino. ; I^ondon : Olxaxxnitui 
and Hall, X^fd., 11»:2T.) 210^. nof- 

T XXJSN issuixxg flxo firsf odifioxx of flxis l>ook in 
▼ ▼ IQIQ, X?rof . Brown ixad as Ixis olxjoof 
jxrosonf fo flxo sfudonf and roador flxo olxiof ooiix- 
zzxoroial foafuros involvod in flxo zixanufaof uro and 
uso of flxo p^z*ixxcx^al forosf jxroduofs in flxo XTxxifod 
Bfafos, oflxor flxaxx lumlxor f flxaf is, fimlxor logg<*<^ 
or sq^uarod fo l>o usod in oalxinof and furnifnro w'orli. 
slxi£>l:>ullding, w'agozxs, ofo-), and fo rocord soxn^c* 
fixing usoful for rofozonoo pur^posos. Tlxo sooon<^ 
odlfioxx Ixx'izxgs flxo work uf^^-fco-dafo, inoludizxg tlic 
inforznodiafo dLovolojunonf azxd .goxxorally; xrovis^*- 
flxo U-S-A. sfafisfios and ' 

' ‘Tko soojpo is^ a'-lar^o^ ozxo,: a^d. ^t^o,'aufix<xz*»' 'Wiflxixi 
,1blx:0;liniifBi.'Oif flxo. Malxxov^od' 

lOii; sof cMULf fd do. - tTko fore^f ^prdducti 
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^ -v^rH^Jx Abire ^wooc3t>pulf»' sb^xd ’fcaJx.TiiTXg 

sxx«i»tMe»Jdlaebli», -■v'caxoear® cbzxd x^l^r^c^roocl-ooopcsxrA^e, rxeb'V'cUL 

rntCKgrem ^xTC»eii,i^ ityudcjp&y^ Wood. olx®.x^ 

1^d3c 1bo3c:-jalxop3k» ctnd 

j>OGim, ^Ixxix^lo®, ficw^p-lo Axx^aar, cbxxd fow o^lxox^®. 

3B^a.olx is doeoiril>ocl ooxxij>*»olxoxxsivol 3 r, gj^oxxoanebll^^ 
x*.Txdor- -fclxo soc3L^03noo of Ixisfor^r, j?ociixix*ox*xexxi>, 
'ioxol>lxo<is of oac-brcbotiioxx cbixdL xirxa.ixTif a^otixxro (j^i^rinig 
de-fecbils of imabolxiixeir^^ a.ixci j>l<xTx-fc), 'fclxo ls:lrx<is of tiirixlxoir 
xxsod, «,ixd. “fclxo cbxxxxvtetl ooxisixirixx>t>ioi:x ; ooxxolixciirx^ wit;lx 
xiofos oia -fclio xx'fcilisa^'fcioxx of •w'«Lst>o a.rxdL t>lio ^fading 
rolos ixx fore©, n?lx© ’W'lxol© is siij>j^oirfc©ci Ix^r xisofol 
s-fca-bis-feica,! a>xxdl cosfixxg figixros, a/X>f>**<=>T>^^ia'i>o illost>rar- 
bioxxs, a.s ^w'oll aus Ixy* t>lx© coxsrxmoxx j^m©irica,xx a,ix<± 
l:>otia.riioa.l xia-xwos of t>lio tiiiixl>©T*s Tixoix-trioTiod Ixx i:>lxo 
boxeb, a,ixci biio fa-obors for oortA^-orsioii bo 15xxrox>©s*o. 
'C^olinmes a-rxd xxxiibs, 

'"Fo givo sorrx© idea, of bHo ixxa,xxrxor irx "wlxiolx blx© 
sLilxJocbs ar<3 jxrosorxbod , blx© dobails oix ooojporago 
oia.y l>o fiirbixor* ooixsidorod - XTor biiis bix© a,xxrx\xa.l 
bio\l>ox' <_*<>risiirri jxbiorx is sa/id bo l>o 3C>0 xixillxorx cixlxio 
tt'©b of bxMilxoi-, j>x''odt icing ilif>0-1000 millioxx sbavos, 
wibJi bl^c* 4xjx]|xi*oy>riab© xxinxxlxor of Hcodings arxei Hoojxs. 
"I'‘ln^ro xi.r<- b^v'o oIixssok, slaclc aix<i biglib, bixx^ fomxox* 
icllitg l>ai*r*ols, ot-c., for xxorx-liqtxxicJs and tixi^ Ixxbbor 
f<*r licf . 'THo v-ax*iob>^ of blioso is largo, xxixd ©4xolx 

ill ibs bnrxx is Cj|xxali1,>' grado<l accoriiixig bo blxo 
l>i'ort pccbiv'c* cuoxxbcixbw. .V^or <*:xaxn^xl©, boxxgxxod axxd 
gi'oox^cd sbavos aro x'cc| xiirc'd for sxigai* axxd floxxr Ixarrols, 
4X1 It i tiic roxiglix^sb of xxxaxxxxfaobxxr© for blxos© for vog©- 
: "wlioroas for blio 'V’^alnalilo lic|^ixox*s, blx© txosb 
tii*il>oi*, x^-iblx Txxosb cax-cftxl adj xxsbmonbs, is ixoccssar^^, 
bixis class of "vr<ix’‘lc blx© qxxatibics roqxxirod ixx 
tlic bimlxor xxsed xxjto sbrcxxgblx, sbraiglxb graixx, ©voxx 
i-ocbtxro, scasorxixxg -well ; axxd for liquids, xxoxx- 
l>t>roiis. Ixx blx© txcsb qxxaliby biglxb C500j>©rag© sbav©s, 
oixl^r Axjicricaxx Wliib© oal^, axxd bo a Icmss 

C^. ‘m,i'n,€>r , ^yxceerooarjpci., axxd 

ar© os©d, irxf©rior qnalibios l>©ixxg 
xxiaclt^ of Wliib© oalc, J<©d oalc, Oore^Ii^^ ; Ibod 

gxiixi , 2^'iq*9jci^i€M/nrw^^r ; Xloxxglas jBLr, 

S>€^^ji^l€x^€i. ; JBfcirclx, ; axxd H!ard xxxap^l©, 

- •'^^i^GtiThetrr’ts^ntr t for blx© Ixoadixxgs, Wlxib© oak is 
agtxitx blx© l>©sb, Ixixb Xb©d oak, X>oxxglas fir, X^©d 
gwiix, Wlxib© aslx, Hloxxxlook, 

and I^ixx© fixxd a and for Ixoojxs, ixroxx 

4tii*l sbcol Ixav© lx©©n sxxl>sbibxxb©d for xiv-ood, JF'or blx© 
class, according bo imixoirfcano©, similar woods 
<« r<‘ used for sba’V'^^ j fb©d gmxx is ab i>r©s©xxb blx© mosb 
ii 1 ^it^rxxaxxd, wiblx almosb an^r oblx©r kinds adax>t>s>l>lc i 
ft»r licadingps, gbinx axid IPin©, JF*, JP, 

jp. ,to.ecf<x^ JR. . b^© 

[ ct^vnendocm^, ,ox»© - bfm® blx© loading isdaeJk 

:Nro, 
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sbaxT© xnroods) xnak© fJrx© l>©sb, wiblx kiokoot^ and ask, 
bkss© l>©ing bongk, -wibix. kiglx bonsil© = sbr©3cxgbl3t^ 

bk© xnannfacbnr© in slack cooi>©rag©, bk© logs 
^swnd rax^r xnab©xriaX ar© xxsnall^ kanlcMi bo a conbral 
mill dfor con-varsion, kxxb for bk© obker class small 
^lanbs ar© xnoxr©d from jilac© bo ]plac© in bk© woods. 
In kobk cases s©l©cb©d br©©s ar© logged bo slss©, s3ptli.b 
inbo small, conv©ni©nb - si^od klooks, and braxxs- 
5 >orb©d bo bk© mill, "wker© bk©y ar© sb©am©d, or 
k oiled , and sawn ky sjxeoially designed xnackines 
inbo sbaxres and keadlngs of bk© kind and qualifies 
roqxxirod. A. very small ;jE>rojiorbion ar© now- 
cleaved, Tke ^pieces ar© bken air -dried, zxxackixx©- 
ska^xed bo size, kilge, and kevel ; graded, and 
finally kxxndled for removal bo bke assemkling 
works. In bke desorix>bion I*rof. IBrown goes inbo 
full debail, descrikixxg bke xnackines, bke various 
ojxerabioTXs vribk bk c^ir difficulbios, giving bk© nxjLxxxker 
of men exxxjxloyed ixi bke o^xerabion wibk bkeir jxieoe- 
xvork cosbs, axxd w^irxds xxj> w-ibk blie sp^ecifioabioxxs 
and grading rules. 

»S]E>aoe does xxob alloxv of fxxrbker debails kere, kub 
eaclx jxrodvicb is sinxilaxiv tloalb wibk, givixxg, as kas 
keoxx xxiexxbioncd Ixeforo, a oomx^rekexxsive d©scrix>~ 
bion of bke indusbry. 

In Okaj>. i., under ‘ Oeneral,^ bke aubkor alludes 
bo xvasbe ixx coxxversion, w'kick is xxxosb inx^porbanb 
bo foresb officers. Tke volunxes ubilised are so 
enox-ixxous as bo cause one bo wonder w'kab bke 
coxxdibioxx of bke foresb is bo alloxv suck ©xcfxlolbabion 
wibk due rx^gartl bo bke fubux'c. Tk© ra;pid develojp- 
rnenb of ubiliwabiorx in Amerxcxx kas overskadoxved 
foresbry, w^ifk bke resulb bkab bkos© coneexmed xvibk 
sxxsbained yields mxxsb k© anxeious if bke figures are 
arxywker© near conreeb. Tkey seem bo give axx 
irxcidence of 40 cxxkio feeb i>er acre x^>©r annuxn on 
bk© ;pr©s©xxb gross foresb area of mi llion acres, 

bkoxxgk ib is nob menbioned if bkis area is j>er- 
manenbly and legally sob aside bo jxrovide bke ra*w 
xxxaberial. To bkis xnoidonoe kas bo ke added some 
f>©r oenb, said bo ke losb ky -wasbage xn bke 
foresb in bke felling and logging. I^urbker, bke 
aubkor s babes bkab w^m erica is xxsing ibs foresbs bkree 
bimes as fasb as bkey grow, Tke Uxxibed Bbabes, 
of ooxxxrse, is quibe akle bo look afber ibself, kub if 
bke ako ve is a criberion of bke . f^osibion in- 

bkab counbry (and JProf . JB^rowxx dusi an aubkoxfby on 
bke sukjeob), bke Oolonial aubkoribies of bke Sribisk 
kSmjpire ka>re cause bo bake care bkab a 
oondibiqn Is nob rej^abed xvkere bkey ©»X70 ©usboefia^Usv 

dB^naily, bke breabmenb o^p kis .auk^oOb dli^loses 
bke axjiiLbkor*'s ©ikeM6^ eonneqi&k^ wibk. indxbsb^^ 

ke. dese^kes^ ' 'aa^bdt^. bi^ .kook^Ceani- Xsto.^reeonxnxendedl 
bo aJLl wko.am» lnb©i?esiBboci^j^ bk© sukjeob diseussod. 
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Our 

jy c^f W INTo. 4s.z 
Ojp/»c ct.'n,^ -Asr^c-roscsojpici €yHctrctctGr^ af ^rtiJic.ictX 
ivh&rats , l^y A- INT, WixLcliell. Wif>l:i. 

X>©t>c>3Pixi.ii:iLfitt>ivo Tcbl^le^s for I cien.'fcif ^rirxg Airfcificia.1 
]\Hn.or€Lls HVIiciroeoox^icaully, ohiofly ^y moa^ns of 
•fclioir“ Oi>t>ic i^ro j>ort:-i€!S . IiPl>. acv -h 2145- (IVtacliaori., 

Wi©. : XJxi.ivor©itiy of A^^isooiisin, lO^T.) l.SO 

cfollax*©. 

Tjhcis 3 ^>i*oci\:io't>iori. of I^of. A. INT, "Wind:! oil is, 

'W'O l>olio^^o, Tiiriqtvio, at> aii.y so far as ±>1x0 JEiagjlislx 

lacTL^oa^o is C5ono<era.oci . I-fc is a oonix^ilafioir of dafa 
oolloot-od l>y t>lxo aiat/l:fcor“ ciiAriog flio x>rox>aT'at>ioxx of 
filio Boooxxci odifiorx of flxo closorii>t>ivo x>ar'fc of liis 
Oj>fioal Mfirxoralojajy THo fit.les is misloaclixxg^, 
siixoo l>y fax* tlxo gresai-or xxxxrrxl^ox* of “fclio olioTTxioal 
ooxrxjxoxxrxds "tlxe! ojxt>ioal x>i:* 07 X 0 T*t>ic'iS of Aiv’lxiolx ax*o 
dosoxrilxod ax*o xxof foiixxd ixx ZN'a'fcxxr'o, axxd Ixoxxoo 
are xxot> ‘ xxxixxoral© ixx flxo oonxxxxoxxly ac;c;ox>t.od sorxso 
of t>lxO t/OT*XlX. 

Tlio axxt>lxox*’s orx^ixxal ixx'fccixx't.ioxx "was t^o 
a dosoi*ix>t^ivo rxxixxoralogy "to ixxolxido all ixxorgaixic 
sxxlxsf axxoos f>lxo ox>l.ioal "wliicslx "woro 

sxx'fiB.oioxx'fcly *woll lcixoA,vrx fo allow "tlxc'ixx fo l>o idcsTifi- 
fiod xxxioroscojxioally . Af forwards Ixo wisoly dooidod 
■fco olimixiafo fox* soofxx'afo i:-x*ea"txTiorxt> t-lxo dafa 
oollocfcod xvifli rotat’d fo all syxxf,Hofi<^ ixToi-f^axiic 
sixlxsfaxxoos ('wliiclx, Ixoxvovoi', irxolxxdo a ooxxsidoi-al>lo 
jTXXXian.'lxor of axrfifioially X3x*c?>|xai’od 'rrhiTi^Gral-s') . Tlxe 
"worlt Ixirixxgs f ogot-liox* a lar/gc^ ixixri;xl>oir of olxsorvafioxxs 
"w^idoly scaffox'od fliroxiglxoxi't/ rtiaxxy Aixxesrioaix axxd 
£2ixrox>&£i'X^ scjiesxififio 

Atxxxrxdaxxf resfororxces -to fHo original soiircios of 
iTxforTmatii.oxx aro givon. 'X'Ho airtificial “ mixxorals ’ 
ar<3 axrrazxgod in olxa*pfrors xxndor sxxolx Ixoadixxgs as 
sxxlx>lxidos, Jxalidos, carlxonaios, silioatos, ofo. ; on a 
systioxn l>asod on X>axxa’'s w’'oll-l«nown scionfifio 
m inoral dassifi-catioix. Ttxo dosoriptioix of c^aolx 
indiv'idtxal snlxstvanoo inolxxdos, so far as is x*ossil>lo, 
all fix os o oj^-tdoal and jxliysical ixsnally 

givon ixx C50Tnx>lo"t><3 dosc;x*ix>tions of nafux'al xniixorals, 
flioso xxsod in flxo idonfifi-cafion 

of xninorals in flxin slioo xindor -fclxo miorosoox>o, 
At> flxo ond of flxo dosoi’ixxfivo flxo Ixoolc 

f W'o dofornxinat.i'V’o falxlos aro givon, oixo for isofrojxic 
and flxo oflxor for axxisofrojxic sixlxsfanoos. In flxo 
laffc^^ xxniaxial ory sfals aro disfingixislxod Ixy flio xxso 
of ifaHos. In oaolx falxlo flxo ooxnx>onnds xxro ax*rangod 
in ordor of inoroasing rofraofivo indoxc. Ixxolxxding 
as sox>JEira't>o individxxals "flxoso sxxlxsf anoos -w^lxidx, 
o"wing fo variafion in flxoir rofraofivo indioos, 
oooxxr moro flxan onoo in flxo d of orm in afivo falxlos, 
njx-wai'^ls of TOO olxonxloal «omx>oxiixds aro lisfod, 

THo Ixook slxoxild jxroxro of valno and ixxforosf fo 
nxinoralogisf s, inorgaxxio dxomisfs, ®> and, 

fo sonxo o:x:fonf, fo A, IS. 

XJiefffl JKS'nqi'n^. By H. I'*. B- JPxxrday. 

UT'liird cidifion. Bx>- ^c-v^iii -I*- BOO. (Bond on : Ck>n- 

sfaBlo and Oo., Bfd., i23^. nof. 

IiiT covering flxo wixolo iiold of Iliesol 

in a volvimo of alxonf J^nrday fxcM^ 

; ,affomx>fod^^a difHonlf fi«l&- -on^o aaid, 

, ' Voi^/ 1223 


f Ixaf 1x0 Xi3Bb& wriffon a 'V'ory good Ixoolc:, in, -wlxiolx a 
nofoworf Ixy f oaf xxro is f Ixo way ixx w'lxioix Ixo Bao 
froafod all soofions of fHo snfcjoof wifixonf o'vordoing 
fixoso ;parfs in wJxioli Ixo Ixixnsolf is 
inforosfod. 

‘ Tlxo Book is oxxo for flxo draxiglxfs- 

man and for flxo sfxxdoxxf w^lxo is sx>ooialising : if oaxx. 
oBvioxxsly nof go far onoxxglx, in ifs lixni"tod for 

flxo ongiixoor oonf rolling dosign, w'lxilo for flxo gonoral 
sfxxdonf if mnsf nafixrally froaf foo xnxiolx of fliO 
dofails of aofxial dosigxx raflxor fliaix of jxrinoijxlos. 
If slxoxxld l>o axnoxxg flio Books of all infoi*osfod ixx oil 
oxxginos. and slxoxxld find a x^laco ixx fBo liBx*arios of 
insfifxxfioixs wlxoro flxo sxxBJoof of Boaf ongixxos is 
sf xxdiod. 

TBo largo nxxmBor of figxxros in flxo foxcf— fixoro 

ar*o moro flxan 300 aro "woll dono, and add greafly 

fo flio oloarnoss of fBo dosorijpfioix. Tlio BiBliOi^ 
grax>Bioal lisfs gix^oix af fixes oixds of olxajxfx^rs axv!t 
xralxiaBlo, Bxxf flxoro aro xxixf orf ixxxafoly slixT>« iifi 

fBoxn for oxi:anxx->lo, ono roforoixoo axT>l>oai*s fwdco 

flxo sanxo lisf xixxdor two sJiglifly difforonf tiflos. 
V'agxxo sfafoxnonfs wBioB xnay xxioan alixxosf any- 
fBing sBoxxld also Bo gxxardod againsf, sxxolx as ‘"a 
X>x*ossxxro of aBoxxf 1 IB. or ovoix loss.” ''IBo nonxon- 
olafxxro of fBo oil esngirxo is sfill xxnoortain, so fliaf if 
is soarooly fair fo moxxt-ioix fBoso oase?s 

"wBoro flxo forxns xxsod do jxof soonx fo Bo sfriofly 
aooxxrafo. AltogofBor, axxy orifioisnxs oan oxxly ro- 
lafo fo dofails, and fBo axxfBor is fo Bo oongralii 
lafod on Baving wriffon oxio of tlio Bosf IBooks of it* 
kind. 

^CLttfy'ue.^ of .* on. t/a 

JF’oti-gF'tdb^ of WoofZ onci of Cyono-r^t^, By I*rof . B. I” 
JVIooro and i*x*of . d. B. K_oxxiinox*s. Bl>- x.i -4- 320 

E sTo'w York : iVToOraw-Bill Book Oo., Ino. 

ondoix : IVIcOraw^-Bill BxxBlisBing Oo., Bfd. 

1112T.) 20w 9. nof. 

BvEiixY advanco in oxxginoorixig makos xxe*v 

donxands on fBo nxaforials xxsod in oonsfrxxcfioii 
osfxocially in rogard fo fBoir rosisfaxxoo fo fafigxx* 
and fo fBo aofion of x>rolongod sfross. Tlxo an fix or; 
of fBis Book Ba'V'o fBoxxisolvos oarriod oxxf o3s:ooodixxgl^ 
fBoroxxglx ixivosfigaf ions info fBo BoBavioxxr of sfooi; 
and ofBor onginooring mafox'ials fow^ards rox>«^^^l<^'* 
sfross, and fBoso Bavo Boon dosoriBod in rox><>rt.‘ 
"wBioB aro w^oll kno-wn fo all sfxxdonf s of fBo sxxBjoc*t 
TBoy Bavo now wriffon a xnaxxxxal of fafigixo wBic^i 
will Bo indisx^oxxsaBlo fo orxginoors. TBo froafixxoiil 
of fBo sxxBjoof, a BigBly oonfrovorsial ono, 
soimx>txloxxsly fair, and fBo axxfBors gonoroxisl> 
dodioafo fBo volxxxno fo fBo BrifisB invosfigaf ors 
wBo Bavo dono so xnxxoB fo advanoo fBis sfixcly 
1*Bo various fyx>os of xnaoBixxo w-BioB nxay Bo xis«*fJ 
fo jxrodnoo alfox*nafixxg sfross By Bonding, B^ fonsior 
and oomx>tossioxx, or By forsion, aro dosorxBod axxd 
illxxsfrafod, and fBo resxilfs oBfainod By fBo sovox*4x 
znofBods aro ooxnx>arod- I^Txxmoroxxs faBlos axxd 
diagrams sxxxxx no fBo rosnlfs of fosfs, axxd fUt 
ap^^ioafion fo oxxgmooxring Tpi;vwuof>iiCi^ i» woll iHnttf raf 
By oxcazni>loo. On . fBo £bo<Mrot^oal oid^t , froa t- 

zxioxxf is oaixfious, azxd fBo aooounf of dBaxxges ir 
mioxosoopto sfsruofEKro is rafBer rrxofigro» so '^Baf 
goxxooralouiecf oua spioxxtmdo *o»cigar islfesp sfixxxfiiaf j 
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^IxsLXx of t^fxo wo«*t oaot i3a.jsiii.o ^^tojootr l>3r 

. tnoifi . aato <a.oiatfet> fooH l>oiaja.4 iio ■ 

<»3Ct>eso<3. ±lio clautJSfc ftJiirtJbtoxr Ixefojtro »t>i>enaa3ptiii3^g; 

l» 3 roa»dl iSoccto *fcoooi3L3ti.t> is of 

/<>Ks irola?feiOi3L 1be'twe»ori. SrindL * oirooo*' wlii.ola is o£ 

uat:L<douLl>l>o<3. ijaaL]pOJrt»»Jn.oe, sncl dtosearvos foxfila.sr' stsiawiy* 
Slaoirfe olis;pi>e>x*s on. ±iix& fstvigiixo of xnrooci s*ix<f oo».ox*o-fcei 
&ro s-wtci -feliLoro is sxi. oscoollont.'fc 

'X*€»3ct> STXcl <iis|?iranTcis st*o olosrly 

O. M. I>. 

JF'ht.'ndUxm^r^tct.ls t>f X><»ir*ty -Associett/os of 

I^ojrci A., KaO^oits- (j^noLoriocto OH-OJorj-iosl Sooio-fcy 
IVlorLoffi-sjplx Sorlos, ISTo. 41 -) ^> 43 - (Now 

Yoirfe: : Tlxo Olxonaioa,! Octfalog Oo., Xrxo., 192 S-) 
0-SO ciollsJTS. 

Tjeitm is fi. vory vsloslxlo monc>^jra.i>li. wliiolx ;pT^>soo.t.s 
STx soooixxxt> of -fclio ix^on wlxiolx 

iilio claijr>^ iixciixstirj?' i« IxclsocI, srxd l>riTxgs t> 0 |got;li-or 
l>ic» T'osxxlt-s of TYxvxcshk. I'ososroli Ixss 13000 jxro- 

sooxxtod ixx flxis fiolci. Tlxo ooo.t>i:il>o'fcors S/X’O, or 
Htxvo l>ooix, oxoT0.1>oirM of flxo sfaif of IrHo l^osefitrclx 
irf£i,l>oi'«.‘t.c»i'ios of t>lio JBiJLr*o£xxj of X>«>ix“y loditstii’y 
of flio T-Joifco<i I>oj 3 «LT*t>moixt> of .^Vgrioolf oro, 

axil cl iric:lti<loci in. trlxo lisf a.ro sovors/l woll > Icix oxvn 

na-mos- 

X*o-rt< X. ciofitls witlx flio oonsf it>ctont>s of milk, flxo 
olxaxip Ivors oix t/lio ^I'ofoins a.nci tvHo milk fs-X Ijoini^ of 
j>fii*tvionlfxi’ intvorostv ; in fvlio lixlt-or is inolndocl gl 
*-mr»xjri3fibi'>?^ of t/lxe> motvliocls xisocl in flxo o:x:sminst:.ion 
*>f milk ffitti- T^€i.rf XI. is clovotvoci tvo tvlxo -plxysioal 
c-lie^iYiistir^r of in ilk a^xiici milk j>i*oc3not:.s ; tvlio infinonco 
of j>lxysio£tl oonclitvions nj>on flio sex>»x'stvion of milk, 
t-lio xnstk in^ of Ixnlvtior ; tvlio oosgiilast-tvioix of milk 
ixxxcl flio rmxkixijg; of olxooso a.ro frost^cl vcxry fxxlly. 

X*s,rtv 1X1. closls mainly witvlx Ivlxo Ixadstvoriolo^y of 
milk and milk x>x*od notvs- Tlxo sonroos of tvlio Ixaot^jria 
xwo^oxcjxlaixxodl, as w^oll as tko ofifooXs tvlioy ^rodxxoo 
and Uxo factvors -wlxiolx inflxxonoo flxoir gro’wtvlx. 
I’ari IV- stvartvs -witvlx tvlxo nntvritvional valno of xn^k 
i«nd disonssos tvlxo ]pairtv w'lxiolx it> yl ay s in tvlxo fooding 
of yonnf 5 and adnlti animals- Tlxo j>ax:*tv j>layod l>y 
tniik in x-o^ard tvo tvlxo roc|^niromontvs of tvlxo Ixody for* 
%dl.amxns is also doaltv viritvli. Tlxo final olxajxtvor is 
do voiod tvo tvlxo x^lxysiolo^y" of ixxilk soorotvion, tvlxo 
itxfinonco of food n]pon milk jxrodnotvioix, and osyxooi- 
ally t.lxo 3 f>ai*tv jxlayod l>y tvlxo jxrolvoin and fatv of tvlxo 
dioti. 

Tlxo volximo is oxcoollontv in ov-ory w-ay ; itvs arrango- 
xxxoixt. Ixr-ings oxxtv tvlxo xrosnltvs of inqxxixrios w^lxiclx Ixavo 
of ton Ixoon no^lootvod in Ixooks oix dairy injg, and tvko 
list- of roforonoos atv tvlxo ond of oaolx olxajptvor -will 
1 x 0 fonnd mostv Holjxftxl tvo W'orkors on tvlxo sxxlxjootv- 

^m.%t JEt&rtA^^r^^tr‘ct^4XG‘n, - ‘U.'n.ter 

cerer dor 

Von X^rof. I>r. Xl^iolxard Olookor. >riH~37'7- 

(lierHn i dnUns Bj^rixxgor, 1^2T.) 3X*SO ^old 
marks . 

; Tn:®aBfc2s aro now many .tvoactv-Xxooks “wliiolx doal witvlx 
,: tvlxo oacanxinatrion of xnotusiiXB by moans of IHl-ac^ays, and 
tlxo work of lEVof- O-lookor baa many ^ood foatvnros* 
Xt is oxcoolXonfly ;p>iintve»d« and oontvaxna a f nil aooonnf- 
: of tvlxo '^rariona tnotiboda' ;-bf ^-xay a3eWa<9t3??^; 

No:.%aci73w'. 


and of dodmp»in^ from tvlxom tixo' stvruotvxiro of motvcdlio 
orystvals- 

Tbo mostv modom tvy^pos of X.-ray- tvnlxo aro do- 
sorllbod, Xmtv tvlxo roador nxxss€>s a disoussion of tvlxo 
dljOB^onltvlos connoctvod w^itvlx tJxoir nso, and a oxritvioal 
roviowr of o:]s:x>orixnontval motvlxods- 3Ctv is tvrixo tvjxatv 
ono "workor will obtain ^ood rosnltvs w^itb a form, 
of ax>i>arat>xxs witvb A?rlxiolx anotbor is ontviroly 
xxTxsixooossfnl, bntv tvlxo roasons for difloronoos in 
bobavionr of difforontv tmbos bavo xxot, tvo tvbo 
roviow'or's know^lodgo, boon oxcaminod in detail in 
a to3ct-book- Tbo sixbjoct of tho oxcamination of 
nxotals for dofoots by tbo absorx>tion of 'X -rays 
is dealt witb very briody, and tbo nxain x*ortion 
of tlxo book is concoxmod witb tbo dotomxina- 
tion of stmctnro. Tbo known data rosjx<»<5tixxg 
sxxaoo-lattioos of nxotals and alloys are collootod , 
wrbilst noxx-nxotallio sxxbstanoos only rooeivo brief 
notice . 

Tbo most corxsjxicnoxxs defect is tbo almost coxn- 
X>loto neglect of JSixglislx w'ork, in a fiold^ in -whiob 
tbis coxintry bas nxado sixcb inxjxortant disoo'V'orios . 
XGvon tbo work of tbo liSraggs is only c^notod from 
tbo conxx>a-x*s-tivoly elementary book by tbose 
antbors, and ixot from original j>ax>oi*s, and tboir 
collaborators are scarcely mentioned- -Aa a review' 
nxainly of Ooxmxan w'ork, bowovor, tbo volmxxo 
may bo x'ocomnxoixdod as boing botb clear axrxd 
tb or oxigb . 

jBPf*oZo«/f‘e der F'rUcJi.te. -and (ATarjpo&^oicxf^e)- 

Voix X^of- X>r, IS. XJlbricb- (liiologiscbe 3txxdi€yix- 
biicbor, boraixsgogobon von WaXtber Scboeni- 
cbon, :Band G.) I>i>- viii -4-5230- (Xterlin : .Jnlixxs 

Sx>ringor, lOSS.) 125 gold marks- 

A- aBLA-x^innooK: on tbe biology of frnits and seeds bas 
long been needed- Tbis work only x>artly snjxjplies 
tbe need- Wbilo tbe xnorpbological as;E>ectvs are 
adeqL^^'l^iy dealt w'itb, considering tbe siase of tbe 
book, tbe biological data given are less satisf actoxry - 
Tbis is largely dxxe to tbe relative neglect of beld 
investigation and excjxorimont by tbo majority of 
tbose wrbo bave stxxdied frnits and seeds. IMany 
biologists caixnot fesel satisfied tbat o;pinions stated 
as a xrosult of berbarixxm and mnsenm stndies are 
trnstw'ortby acoonnts of wbat aotnalXy bapjpexxkS in 
Natnre. It is oexrtainly risky to oonolnd^ tbat 
moxc^xbologioal ’pecnXiarities fxxnction f cmp wide di^- ' 
'^ersal in tbe absence of observational and osK^pexri- 
mental facts, and dednctions fi'om analoglosX 
resemblaxxces may be entirely misleading.^ 

X*rof . XJlbricb divides tbe main 3 part of Xxis snbjoot 
on tbe basis of tbe agents of disx>«rsaX« Self- 
dis^xorsal (antocbory) Sis first consid^MPod-. A-gents 
exEiternal to tbo plant rosxxlt in allooboxry, of wbiob 
tbe following types are xecog;nised : sBOooboxry <ani.- 
mal dispersal, endoasoic, synssoio» opiaBoio>, bydatbOr 
cbory water <iispersal>» and wrind disponsal (^anonxo- 
oboa:y>. jSbort* aooonnts of polycboa^, pol^cxarpy, 
and vivipary conolnde tbo book* ^ -An adooxxato 
in<^3i: is provided, bnt tbo list of litoratnro Ss far 
from complete^ ospooially for Kng^sb rosoarob* 
Tbe. work is : welX flXiastrated wttb l^ty-ono teacfc- 
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I^elbtroirst to tbo lK<4itor:: 

}i^H^ JBidL'licyr ' <; 2 o«^(sr jf««r 

''fhM oory*e£^o»Mj(€»^uto. JST^'itHc^r 
cuaw- /i«J 'iJLr\43i^srt€MJC)& Z& -rt.or ^o 

tibei ^x?r4.tc>r^ ./r^Ject^idL vn^-rt/t4,^cyr-tj:>t^ -i>a f jfoy* 

or ct/rh^/ otJh^r '^a/r^^otf , JVo ^ t<JtJc€n, 

oj' €Mfln>€rr»r%fV9%o^»M» oO'Trti*rt/tM^c><:x^orv& 

£:s(^ejrjL3nnLem«:al J>jrooJF of ^ X>lsi>ejrslo*»-* 

'X':h::k i 3 mt>ijnn.«fc-t.o ooixixoxioix Ix’^'twc^oix #*.t>sox*p>i>ioxx n.cx<J 
soloo't^i.xro disjxorwioix y>x't>oo«» of 

* jn;0^4a,*bivo cufotsorjptioxx ’ ixxiyxlioci -t-lio rj«.iiiolc-liIiiXfc5l:-oiix 

t>lioox*y of tojrrfc^porapfijLiro x*£bdia.t>ion. i&l:koi.ilci fco etoooxxx- 
yxeuruLocL tx. oorr’osipon.cl.iixgr xxogrativo s€?*lcf»otavo cllsj:>or'- 

«iorx. T3?lxo idocb of ‘ rxogcctt-i vo d.isy>*^T*»ioxx ’ vw'txM firtst 
io.t>3ro<3tvi.ooci. Ixy H- A.. TC r-tJumoars ixx 2xi» oc>iT*OHy>ori<ic»inio<3 
tfxoory^ of f*lxo eoa.ly'fco'rixxia: ^xxd c3i«yxor’sioia of («oo 

USTwA-Tm^E:, jp. €t73 ? -19S4). ‘It. xxoap^t a.jr>j:>Ofti.T‘« «xl»o iix 

t/ljo qxa.cftfxfixrrx xxxoolxa.jcxio» of tfiowo yxhoiioxrxoixM,. 

IBjr cjoxx^idorirxgr -tlxo dis j3orsi oix of ix. oi:xly ixx -flxo 

xxoi^ixl>oxxx*fxood of a.Tx isola-tod jsy^ootx'&l lino oozxxxootod 


.•CS;]es 3 ?triH; 3 yi» 

Xu*od I>y tJtxoso ootii^do 3 r«irtiox:x^^ ' Sx^ato n[X 3 .oooodtod i^. 

o'lxibfihixxirx^ Xi&^&.iA'sro dicisyxoxrsiozi .osctc^cxdixs^ dux*. oa«: 2 >oiri - 
xxxente on <urxomcblou» disyscvresf on. rxo«Mr f.]xo dLifFezront 
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iSfxoo't.z*'£xl linos of oloo't>z*ica.ll v esccifod nooxx (i^eo JZ&’iZ, 

43« I>- SiO ff. ^ td Jtxi|gflx onx^ronti ddnsit^dti 

(c. 1 Sbxnyxoxro jxox* oarxx.®). 

Tlxo x-osAxlt/S of oxxr xrxoosxixroxxxont/s of etnonxcbioo.^ di«-. 
I>ojrsion nosxr tvlrxo linos 1>0^4L <»ik 3 p 4 i>» 0334^ 

cmd *7032 C.'»jv3»to) l:>oloxx4i5i^& f-o t>ixo scnno lo'W'O*' s4>£X't.o 

-en*«E? #3^1 von in fixe eM3ooxnixs.n;5rin^ dis.^ar^fem 1 ). Xt* 

slxows fclxo Srxxxoxxnt of <9,noxncxloxxs disjxo-rsion, nxos.sor'od 
X>y tlio xxxxmlxox- on t>lio aa.xxioxtnt> of oxx3rx*ont> j>«fc««od 

-tlxrotxy^lx tlixx nooxx -fcialxx* of cm.* ci»o»s-soct>ion. Only 
■fclxo ar-olfcfctiivo vnlnow of fHo ditfoxon'fc linos, 4Sfc.ll x-odxxood 
to &. oonvxnoxx sotxlo, xxxro x'OT>x*os<!*ntod . *!Pixo Jbbfcxsolnt^o 
vxxlxxos of !s>i differ fz'oxxx onen otlxox* efcocordinia: to oxxr 
fomxxAltx, tiy tlxo fxictor of tlxo ‘rda-tavo st-roxx^tix * j^tes* 

'X'Xk^ rsoxjrxxxAOxx i_rxoi*€>«fcMOS of tli<» diffox-oxit -Lixxos 

xxy> to o.l>t>x*t .f>0 milIis,xnj>ox*os corrosirxond Avitlx tlxo in- 
ox*ofx*ie x>f tlio vnlxx*'*s of tlxe ».toixxs ixx tlxo conxxnojn 

loAvox' st.Axto Afji (SCO oxxx* yxrovioxxs oxcyxorinxen ts). 
Inr^gcor oaxxttox^ ts, IxoAvovor, t>H«3 cxxrvow of tlio dift'oronV 
lixxets Ifcxdxtxvo in cjxxito nnotlxoi* Avety : a.ft-or ronclxixxj^ ifci 
xnafcxcirnxxxxx vtxlxxo tlxoy s i I «l<Aox*cs.Ke 
<xjac<xin^ l>iit. in doinj;? so tlxoy soyMvrtxt-c 
<:ioji«idox'ixh>ly fronTx oxxf? s-xxotlier* ; 
tlxowo of Inr^g^cst -wo-vo-lonj^t lx dc- 
cr-ofitso rxxost, «k.n.d tlioso of sliL<'>r‘tost. 
AV4a.vo-lcxxgtlx doci'cexso lo£xst>, -x.o. tlio 
sxnabllox* tlxo diffojrc’sxACc of oxxcr^^y l>e- 
t>A?vooxx tlxo conxmon lo-wor stauto 
txnd tlxo different \.ijf>|>€?i* states iM*. 
tlxo larger* is tlxo c?ffcot of deoiA^asi i »}uc - 
rj'*Jnfcis is j txsl. v\’liAxt wo slxoixld o-scjxec-t. 
as a oonsx><y XK'tjec? of no^ativo disfx^i*- 
sioTx and tlxo irifl iLxee'ncx> of tlxo o3<.|.xi‘< - 

*e O ^ 


‘A .. 


ff. 


(ji oor‘i*o«j>oTxds iifc oxix* ts>k.- 


'W'itlx tXiO cyxxantxixn states J axxd A:, it f olloxvs fr-oxn tlxoso 
tjdeorios, as W'dl as fronx sinx|ple coixsi derations analo- 
jc^dtus to tJrxo JElinsteixx jxroof of tlx«-» i'lanclc fornxxxla <soo 
3E<.. X^^adenloxxrj^, J'. 4, j>. 4I>1 j lilSl s 48, 

X>- IS 5 tlxat tlxe clxan^e of tlxe refractive index 

.Awrill l^e jpoeo^ortional to tVje jxrodxxct 
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instead of to -tlxe nxxmlxer iJl of disyxersion electrons 
rec^xxired Xxy classical tlxeory. IXexre JSJ'j and JSJ' ^ are tlxe 
xxnmlxer of atdkxxs yxor o.c. in tlxe states ^ and Ac ; <7 de- 

xxotes tlxe statistical Avei^lxt of tlxe state ; and is tlxe 
‘ relative stren^ttx of tlxe ooiTesjpondin^ oscillator,* 
.Ixeini^ proyxortional to tlxe ^Einstein jxrol>al>ility 00- 
effxcient for tlxe sfxontan.ooxxs transitions 7c — y, or to tlxe 
scyxxare of tlxe aomjplitxxde of tlxe oorresyxondin^ electric 
xxxonient of tlxe xxndistxxrlxed radiating atoxn. 

-A^coording to tlxis fozmxxxla tlxe negative dispersion is 


XJ sxxally tlxis 


detexrmined Ixy tlxe exeprossion 

yalxxo, and tlierefore tlxe amonnt of zxejgfative disper^ 
^ ne^li^idly small. Xt -will only l>o oonsideralxle 
@as is oxcoited very strongly and if tlxe difference 
enerfjjy detween tlxe tviro coxrxlxizxinn states J and 1 c 
is not too lariB^e. 

. ISfo. 30*73. VcML.. X^3 • 


jr>^ or p*.o)' T^xe Jari^ex* tlxe cxxrx’exii. 
tlxe larj^er is tlxe xxxxxxxlxer of tlxe atozjis? 
ixx tlxe xxpper state p* (at5o<>»-<-iinje^ t r> 
om* forxxxer exeperiments, axIxovc^ 

X vjxll ianxperos tlxe atonxw ixx tlxe loAv<‘r 
state do not incrotxsxx x«xxxoli, 

tlxeso states txre oontinxially tlestro.N^e* I 
ixpon electron imp*xots> ; aixd tlK'i'**- 
fore tlxe lax-^ei* ■will l>e tlxe relxxti<'*> 
-ZV'^fc/JV'y, Exirtlxor, tlxe xixxmlxex’ of tlxe atoxxxs ii» 

tlxe different nppor states (tlxat is pjo * • - a\ i H 

l>e greater tlxe loxver tlxe energy of tlxat state-— it" 
a consecyxxence of a Icxxxd of statistical ecyxxililxri unt 
<seo oxir forxxxer excperixnoxxtw ). Tlxe ixxfixxence of tlf* 
statistical -weiglxts also cotrx«^s into play, as will 
slxown in a more close discxxssiorx^of tlxe eacoeriinen 
Xt is tlxeojnotioally veiy impx*ol>al>le tlxat tlxe elect.rif^ 
field associated -witlx tlxe Ixiglx cixiTrent dorxsity six 00 It 1 
eacert an e^ect npoix tlxe jf-valnes so as to Ixe resy><^>ii- 
silxle for tlxe desorilxed plxexxorrxena. Oxx. tlxe otlxer Ixsotl, 
•we Ixave not sneoeoded in detec tixxg a oorrosporxcltn^ 
anomalous dispersion near tlxe infx*a-xred lines ; ix« 

a mat-fer of fact, tlxe lines are ratlxer Ixroad, so tlixxt 
tlxe proof for anomalous dispersion is not very serxsif i ve. 
X3esmdes, it may l>e tlxat tlxe * xfelative strexxgtlxs * J 
tlxese lines, ®.c. tlxe prolxalxilities of tlxe spontaxxeonH 
transitioxxs, ax?e not larj^e enonglx for an appiceciablo 
amount of anomalous djfspersion. 

A» a matter of fact, ■we xxxeet Avitlx tlxe same coxxt^*'- 
quenoes in considering tlxo action of negative al>soi;i>- 
txon. Xn tlxe X*lano!h: formula of temperature ra<ii*^' 

tidzx, tlxe — i in tlxe denoniinator X) n»sru|ts froiw 

taldng tlxe processes of ndS^tiye. mto 

aoedunt^ Tlxis — 1 gives tlxe Avnole differenoe Ibetw 
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£<xeaxm%» o£ X*3.w:iolt «Kn<l of W. AVio»- Zt> i« 

M^oll -:feoo-Vim» froxn oacpe^rfxMbeMtaa of I-TXJEart*rio*r-l?arixiLf5«- 

hi^ium suckI 3%VLl>enii9-ZCu3rll»&uzz]fe, cZi^oirexLoo 

t>&4>woe^o 't>lauB«io formoleES «ua<l aIeM3 sreLlx^i^y 

:»£ -fclio ' yifiMTiolc forTacitileu, ooxaa© ou.i> t>lio naorro oleeiarly t.lio 
smckllex* tlie i-olorf-iorji •'/fT*, is, -fciho lekr^ox* t.e 9 Tjai>or»- 

botx^ (ox' t>Jlrxe oacoi-tejdntoin.t> > SpOcI -fcJnio lox'^ox’ tlic"* ■ws.vc^- 

Irf,., ZCOI>JFfiCXfc 3 vaEAlSHssr, 

X^. X^Al>J?32MIiX7«:0. 

XC«is«»x* Wilix«5laai Xx3u3i:>ii>utp^ fiii? T^^ii^'silcurlisolxo 
Oli^mio uod IE;i«>lctiJrooli«i»x*Aio, 

J3c»x*lio, X>«xlxlorxx, 
jr-Lily 28* 


W^sAVcs 9 fcf^crts.a.ni<;s a.xx«S X^odlosdioCiAro X>i.slnX;e^«‘ttt:loxx . 

^ji’a 7 H: 3 fct tlio €>3cj^oxic!»ri.tiioi la.'W' irx irckdlockotpiv^o dooieuy' Ixcbcl 
l^ooxx- clisoox’^tMTOcl in 1002, it; soorx iDOoapmxo ole»£ur trlxsit; -blxo 
feirrio of diwixifogi'apt-ioTX of «.ti eLt>oxo 'W'ss iixdojxorxciojcit; of 
t-lio |i>Trovioxx« Ixisfox'y of t>lio cttioxxx euacl clojxorxcloci sololy 
oxi oixjxxxco. Sirxc^o Oi ixxxeloSiX* x^skr-fioio xrxxxafi loo ixold ixi 
t TXT-ioI<^xx.==4 i>y axx xxfp'fcx'&otiivo fxolci, tvo xxxxxst;, iix. ox*<iox* "fco 
o3cj^li*ixx its ♦‘jootioix, str-xrajrxgo fox* sl. sjporxteurxooxxs olx»xx^o 
from a.rx «.tfx*«xotfivo to o» rojii olsi fiold. Tt Ixfus Ixitixoxrto 
Ixooo * loc-ossj^ry to j[>o&tvxl«pto soxxxo sjp>o<3ifii.l aurTtxitrei^ry 
‘ inst»t>ility ’ of tlio xoxoloxxs ; Ixxxt irx tlj<^ follow'irxg xxot«-^ 
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it IS poiixtod oxjLt tJkifXt disirxtoi^rcxtioxx is ct rxcbtxix'&l ooxxso- 
( 11 ioiaC?o of tiio Ixfcxvs of cixx-ewxtojnrx xxxoolx«.xxic:e veitlxoxxt cwrxy 
si>c*c_rii:xl ixyootl'iosiw. 

It is xv-oll Icxxown tlxskt tlxo failxxro of ola.ssio<xl xrxoolx- 
txjxic-h< irx xxxolooxxleur ovorxts i» clxxo to tlao fa.ct tlxett tixo 
’vv«.x-'<--lc5ri#5tl'i «rf5sooiefctoci witJrx tlrxo jxajtrtic5l<*s is rxot smsll 
ooiiijxixrod xx^itlx ixxolooxxlai* clixxxoixsiorns. Tlxo wa.'vo- 
lesxxgtli £tssooi£krtod 'witlx <x-|;>«iprtiolo» is soixxo lO® sxxx«rll«3»r, 
hn.xt. siixoo tlxo xxxxoloeur dxxxxoxxsioxxs aro sxxxakllox' tlx».rx 
atorxxio ixx £ki:>oxxt tlxo sexrxxo x-atio, tlxo arj>plio€xl>il£ty of tJhio 
w*xvo xxxoolisjtxxote -woxxlci. sooxxx to Ixo oxxsxxrod. 


Xii tJtxo olcxssiockl xxxoolxetxxios, tlxo ox*t>it of xxxoxrixxg; 
r>**x*_tic 5 lo is oxxtiroly ooxxiB-Kxod to tJhoso jxcurts of spsboo for 
wlxiolx its p»otoxxti£kl oxxoi-g^y is loss tlxaxrx its totaul orxorgy. 
If s. lx all 1 x 0 xYxovixif^ irx valloy of jxotoxxtiaJl oxxoi-^y eurxd 
tiavo rxot oxxoutKlx oixor^y to | 5 ot o-vor a xxxoxxxxtsJxx oxx oxxo 
siclo of tlxo vatlloy, it xxxxxst ooxrtadxxly stay ixx tiro valloy 
for all tircxo, xmxloss it aoqxxiro tlxo dofioioixoy irx orxor^y 
somolxow. ^ixt tlxls is rxot so orx tixo qxxarxtxxxxx rrxooli- 
tx-rxics. It w^ill airways liava a srxxall l>xxt iSrxito olxaacioo of 
tJxroxx^ix tlxo rrxoxxrxtaixx azxdL osoaptlrx|$ from tlxo 

Xix tlxo dia^praxTx (IF'igr* 1 ><► l€»t O jrsiwrosoxxt tlxo oorxtro 
of a xxooloxxs, arxd lot ^IfOX>JS7JP’0‘ roirrosoixt a siixxi>lifx©ci 
oixs-dxT^oasioaal jolot of tlxo ootoxxtial orxcsrgy. *1*1x0 
l>art« ^ISCf arxd rof^rosoxxt tlxo Ootiloixxlx fiolcl of 

oxxtsido tlxo rxxxbloxxs, axxcl ttxo irxtorrxal part 
t Cy x-oprosoxxts IbXio attraotivo ^slcL wlxiolx Ixolds 

«'paxrfcxelos irx tlusir c^rlbits. X*^t -OJ?’ 1 t>o arx ^lowod orliit 
, Of wliiolx^ 'many aaaillio 3 SL yolts* is gpryoxaL l>y tlao 


ng:lit of X>Ji)^al>oVo 4 


•Approsdbncxatoly* wo oaarx say 
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. i^at witj^ orl>i^ wifil; l>o assocaiat^Mcl a wat«^*fxxjaotiorx 

!wlxiol^ will dia away oxi^porxontit^Uy f roxxx X> to JS^, 
odrrospdadUrxjK to . rrxotioxx oixtsido tlxo rxxi^cslotju* ' imoxx^ 
t^oro wxH l>o a wav^o-forxotiorx 'wlxiolx wiU dULo away 
ostpozxorxtiSlly froro to I>- " 'IZ'lxo f aot tlxat tl>oso tw'o 

ftxzxcxtiorxs ovorlap ia tlxo ro^orx rxxosurxs tlxat tlxoro is 

a srptalX l>xxt i^xxito prolxalxility tlxat tlxo ,partiolo ia tlxo 
orjxit JOJE^ w'lll cxsoapo frorxx tlxo aixolOxxs alorxjci; ISJkdt 
aoqLxxirirx^ Iciaotio orxorj^y ocfxxal to tlxo lioigflxt of 
aXxovo Cy^, say 4r rxxlllxorx volts- *’X*lxis ooouLrx-orxoo will 
l>o spoxxtaxxooxxs ajxd i^ovox*rxo<A sololy t>y olxaxxcxo. 

TIxo rato of clisirxtojgratiorx, tliat is, tlxo prol>al>xlity of 
osoapo, ctopoacis oxx tlxo axrxoxxxxt of ovorlappirxg of tlxo 
'wavo-fxxxxotiorxs ii* tlxo roi^xoxxs JOX:? arxcl X^-«, axxd tlxis is 
o^trorxxoly sorxsitivo to tlxo lxoi#aflxt to w^lxiolx tlxo potoxx- 
tiaX oxxx-vo at C7 risos alxovo lAy varyirxig tlxis 

Ixoi^lxt tlxroxx^ix a sxrxall raxx|^o xpv^o oaxx ol>taixx all poriocis 
of raclioaotiv«« clooay froxrx a fractioxx of a soooixd, 
tixroxxglx tlxo lO* yoars of xxraxxi xxrrx, to praotioal stalxil- 
ity- (X'rx ooxx sides r ixx tlxo tx'arxsxxxxxtatiorx of a rxxolooxxlo 
irxto its isoxTxor, Xiixrxd fotxxxd a sirxxilar vast rarx^o of 
trazxsfoxrrxxatioxx poxriods, -X*-, 43» 810 ; lOST".) 

If tlxo potoxxtial oxxxrvos for 'tlxo ixxtoraotiorx of axx 
oL^partiolo witlx tlxo vxxrioxxs radioaotivo xxuoloi aro 
sirxxilar, wo oaxx olxtairx a cj^xxalitatix^o xxxxdx!»rstarxdizx^ of 
tlxo doxgor-XsTxxttall rolatioxx txotwooxx tlxo rato of,., dis- 
ixxtoi^ratioxx axxd tlxo raxx^o of tlxo oixxittod «t-partiolos. 
IFor tlxo <x-partiolos of lxi|^lx oxxorgy tlxo xravo fixrxotiorx 
fox' oxxtsido rxxotioxx xvill ovorlap tlxat for tlxo irxsxdo 
XTxotiorx xxxoro, and tlxo rato of < I isirxtogratxorx -will l>o 
gpToator* 

Xlosidos olxtairxirx^ a i^orxoral idoa of tlxo xxxystorloxxs 
irxstaXxility of tlxo xxxxoloxis, wo oaxx visxxaliso irx tlxis ^way 
orxo of tlxo xxxost pxxzzlirx^ x'osixlts of roooxxt o:scporlxxxoxxtal 
•worXc. ^rx «.-parti<3lo Ixavirx^ tlxo saxxxo raxxfij^ (2*7 orrx-i 
as tlxoso oxrxittod Ixy oi*arxixxrrx slxoxxld, if fxrodX dix'ootly at 
tlxo ixraxxixxxrx xxxxoloxxs, porxotrato its strxiolnjcro ; xvlxilo 
fastor ot-pstrtiolos slxoxxlti do so, ovorx w-lxoix £MC>t firod 
dirootly at tlxo rxxxoloxxs. It 'wcfcs tlxoroforo disoorxoort- 
irx^ wlxori, oxx o>caxixirxlix@ tlxo soattorirx^ of fast ««,-par- 
tioios fxrod at xxx*aa:xitxxrx, I^xxtlxorford ruxd Olxadwiolc 
30, 004 ; 102S> ooxxld JEixxd xxo irxdioatiozx of 

axxy d opart xxro froxrx tlxo ixiv'-orso sc^rraro la'W'S. l^xxt 
fro IXX tlxo rxxodol oxxtlixxod m.I>ovo, tlxis is wlxat W'oxxld .Icxo 
oxcpoctod- IT'or if tlxo Ixoi^lxt of UJVX atxovo OJST ropro- 
sorxts tlx€x oixor^y of tlxo vxx'arxixxxxx c^-partiolos, tlxoxr a 
fastor paT*ticlo fixrotl at tlxo xxxioloxxs -will sirxxply roix paxrt 
'way ixp tlxo Ixill .d/XC7 arxd x'otxxrrx vdtlxoxxt Ixavirxjg orx- 
ooxxxxtorod arxy olxaxx^o irx tlxo xropxxlsivo Hold cxr cwtxy 
xxTxoloar pax’ticlos ('wHiola aro dosorilxirxgr orlxits 'witlxirx 
tlxo rog^ioxx 

* 1 * 1 x 0 oocxxliar proporty of tlxo xv'ftxvo xxxooixaxxioal ooraa- 
tioxxs wlxiolx ixrxds applioatioxx Ixoro ixas also l>oorx appliod 
to tlxo tlxoory of tlxo oxxxissioxx of olootroruar frorxx oold • 
xxxotals urrxdor tlxo aotioxx of ixxtorxso Holds ( Oppofx'lxoirxxor,^'*'^ 
JRroo. Nfxt^ -dcod- iSct'i,, 1 4«, 303 5 1028 ; arxd I**ow'lor . 
arxd IN'ordlioixrx, Jt^roc^ SSoc-.^ A, HO, 1 73 3 I023>- r ' 

Ordirxarily, a,rx atOxxx do<^s rxot loso its olootx'oxxs Ixooarxfiws^. 
tlxo attraotiv€i» Hold of tlxo atoxxx xorxxaixxs attraotivo tO 
all distarxo.oM. X$\xt wlxorx sax ixxtorxso Hi^d is appliod, 
tlxorx tlxo attr*aoti v'O Hold is ro vorsod irx si^px a slxoirt 
distarxoo fx*orrx tlxo atoxxx. Tlxis rxxalcos tlxo rosxxltacrxt 
potoxxtial orxoriay oxxxrvo similar to tlxat irx tlxo dia^iraaoci,. 
acxd so tlxo atorxxs l>o^;ixx to slxod tlxoir olootroxxs* 

IVExxolx Ixeua Ixoorx writtorx of tlxo oacplosivo violo^poo 
witlx w'lxioix tlxo ct-partiolo is Ixxxrlod from its plaoo irx tlxo . 
zxrxolorts. !Etxxt frorrx tlxo proooss piotxxrCHCl atrdvo# * ■ 

'woxxld ratlxor say tlxat tlxo ct-partiolo slips aw^ay alpi^es^^; 
rxrxrxotiood.* 

Itox!9'ax«x» •aeV', ‘C^txrasBiririr- 
3SU>w- U- Oo»rz>dsr. 

I^almor :i*HysiosX X^aHoiratory, 

T^rijrxootorx Xlrxivorsity, ^ 

-^•ttly 30- 
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'SC.-lPLek.'y olT «1M» 43lcsr«»ciC«urW of Sn.ltfc« 

^ciiBOirboidl 030 C3«lt«sl.«»c»o . 

Tm::® ol^ilit-y of oolloloelo ’t>4»3c.4E» oj> &a,l-tm t^roxrx 

oq-oooos solotrioxx^ o.n.<|L 3r>ot>c«dj:i. . Iblxoann. opoxi. idLr^yixxi^ is 
•woll Icoo'WWL^ Irfctilo luos tooojtx s]:x.o^c?im. os t>o 

oon. ci^it^ioxa. ixi 'W'lxiolx flxoy oxro 3rot>oiEX€Kjl. Tlxo follo-wriojC? 
ig>ossil3ili.t>ios w3rxic*lx . 3naii|E^l:xi> foo <i.ist;ixx^ruis>xocl toy I5C-roy 
oxiolysis euro sxa^jp:osrt.o<^ s (1> » xxxootoeuoiool toolciirxg:, ir\ 
^wtoioto. too-fclx ooltoxloso oxxcl -fctoo solt. 3rc!»ti4tiJ.jrL l>toe»ir ori^a^ixxol 
stixrtx<st:xi.ro ; ^JBu • rooot>ioxx forxrxixxjy o rs-ov^" st-i'txo-fcxxrol 

orreutxi^OTXXOxxi:; j <3^ o xicxoloo-u-lor or ioxxio ctisjTKax'sioin. of 
ftoo seutf f^toroxxjg^too'ULti flxo oolloloso xxxxit-s, t-lio oollioJ-oso 
toeixxj^ stvrvxo'fcxxrolly xxjtxcslioxx^xoci- 1 1> ixos j xxst; coxxxo to 
oxxr otrfoxxfiozx f.toot> IFt.xxff, IStoort;, euziid J--xxft> <-2?. ct.9%orgr» 
€xll£/c^'m, O-fcewx.., fTO, 49 ; X92S), irx oxx 25C.-roy sfxx<3y of 

saXt/S oclsortoocJ oix ootivo-tocl oortooii, foxxix<l ixx ftoo 
jcrxa,Jox-it>y of oexsos no ovidorxoo of ftoo jxrosorxoo of ftoo 
solfs irx ftooxr carysteullin-o sfot-o- '3"'toi« otosorvofioxx 
woxxlcX oorrosjxoxxci ’t>o ftoo ftoirci 

Oxxr I5C-r-ety oxcEuxxixxo'trioxx of solt^-i odsortooci oxx oolltxloso 
Xxos stoowo. t>i:xo.t> »xx> to bl cox-foian ‘ ^^otr•^xrot;ior^ ooxxooixfjro- 
t:>iozi. ’ of ftoo solf, ftoo flxirci xxossitoilif y is t-lxo oorroof 
0X3.0. jA.toovo fixis oor*xi*^Ti tx'atioii tlxo o^ooss sM.lt- Ixms 
I ts olxarcMCxtoristic st-rxicstxxx*«», axxcl C50rrosx>orxc3s 



XTxo. X. TuiixKai-fcat«-~-«tarcjlx x»a.t> ®'iO_ S- ^U:'ii»»jaMata.t€s---B'tja,rclx c>a.t-' 

texrt:&, l»o£cirre w«t.t.Itxs. terxx, aft«!r etnci 

<lir3rl]a4i?. 


to ttoo first x><>ssitoility- Iix anto oaso did -wo otosoirvo 
ajtxy ovidLoxxcjo of a rio'vr sti-octoral »xT««xj^OTm.oiit. 

Irxvostij 5 eutiori.s ’W'oro xrxado A,vitto. oollvxloso too tlx ixx 
ttoo form of starclx and as filtox* Tlxo two salts 

stxxdiod woro IN'aOl axxd . 2U*0, A^ax'yiixj^ 

axxxotxxxts of salts (fx*onrx O — 1.0 x^or ooixt sodiixxrx otoloxrido 
axxd O — 3o x>®^ ooxxt txxxx^stato) -vrox-o soalcod iixto W'oigtood 
sarnixxlos of filtox* xxax>or, 'wlxioto 'W'OX'O djriod axxd ro- 
'woi^tood. Toxx tlxiolcxxossos of tlxo x>ap>e>x* sorvocl as a 
soooixxxoxx. ’X*lxo stax'oto. 'was xxxiacod 'witlx tlxo salt ixx 
ttoo dosixod j>xrox>oxrtioxxs, -w^ottod vritto. a fo-w dirojps of 
'vrator, aaxd diHLod irx a dosiocatox*. Tlxo sjDooirxxoix 
ooxxtaixxoxrs foxr tlxo staaroto. w^or-o -ixxolx xxxotal stjrix>» 
xiv-itto ^-ixxolx to-olo, oovoz-od orx too tlx sidos wxtix ttoiix 
oollojxlxaxxo wiri.dow's- Tlxo wottixxj^ proooss toolc x^laoo 
irx tlxoso sjpooixxxomi ooxxtaixxor-s. Tlxo p>owdo3r cli^Eraotioxx 
xxxotlxod x^v-as orxxx>loyod, xxsirxjof xxrxtiltox'od x'adiatiorx 
fxroxxx a Ooolidgro xxxolytodoxixxm tax-^^ot tixtoo or>ox»atod 
at 30 Id. V. <olf , >• 

To Ixavo staxxdai^ds fox* ooxxx^fxarisorx, diffraotioatx 
I>icttxxx*os -woxro talcoxx of tlxo fxltoir jpajpox* aloxxo j salts 
aloxxo ; filtox- xivitlx salt xxxootoarxioally xrtxtotood ixx 

xxrxtil its salt ooxxtorxt oq^^ tlxat of tlxo soalcrod ixx * 
sjxooixxxorx i axxd tlxo staxroto-salt xxxixctxxros tooforo 
'wottirx^?. Tlxo * rtxtotood ixx * sodixxrrx txxrx^stato spooixxxoxx 
slxowod tlxo sxx]poxrixxx]3osod jcxattoxrxxs of tlxo salt axxd of 
tlxo jpajxor, as woxxld too oatfxootod. Tlxo txxxx^stato — 
starolx sox-ios toofox-o wottixa^^ 1> also slxowod tlxo 

ti-vsro olxax*aotox*ist.io }>attoxdxs* ovor all ooxxoorxtratioxx 
jraxx^os irr^rosti^atod - 

Aftoxr -wottirxisdt axxd. dry ixx Ixowoyor* tlxo ttxxx^stato 

3>Co. a073> Vox.. 152^e3 


jjpattorzx clisajpixxoarod oiExtiroIy at; aJU^ ocMcxooxxtratloiao 
oolow a ipoixxt tootvi^ooxx 26 axxd. 36 s^raxxxs fxor lOO spraxxcxs 
of starolx, loaxrixxK oxxly tlxo xxxxolxaxxjg^d starolx jxattoxrzx 
2>- Tlxo ^Itor ;|>a]pox* sorios otoowod. tlxo sasmo 
disapmoaraxxoo of tlxo tttn^Cotato jfxattorrx at a oo3hro<- 
sjxoxxdixx^ ooxxooxxtratioxx* jA^tooxro tlxis ooxxooxxtratioa 
ixx oaolx oaso tootlx tlxo oollxxloso axxd tlxo salt ]pattorxxs 
ajrxjpo arod. 

Ttois jxlrt^xxorxxoxxoxx ixxdioatos ttoat toolox?r a ooartaixx 
ooxxooxitx‘atioTx tlxo salt is xrxolooxilarly or ioxxioieXUy 
clisjporsod. j^toovo tlxis ooxxooxxtratioxx orystals of tlxo 
salt oxcist as sxxolx. -A^t ixo ooxxooxxtratioxx x^v^as tlxoxo 
ovidorxoo of arxy xxow^ strixotxxro, 

Tlxo sodixxxxx olxlox-ido— starolx stxxdy w^as sirxxilarly 
oax*riod oxxt^ axxd -vritlx idoxxtioal rosxxlts* oxcoojxt tlxat 
tlxo * satxxratioix ooxxoootx'atioix ’ 'vras xxxxioto. lo’wor dtxk 
tlxo vioixxity of fivo i^raxxxs 13 or lOO ^raxxxs of stax*olx>. 
fc^irxoo tlxo x*-atio of ‘ satxxratioxx ooixooixtrati oxxs ’ of tlx<’» 
t’w^o salts is ajxoroxLirxxatoly sixc to oxxo, axxd sixxoo tlxoii- 
xxxolooxxlar w'oipd^ts ar*o ixx a sixxxilar ratio , it sooxxxs Cfxxit*-* 
jorotoatolo tlxat tlxo jxlxoxxoxxxoxxoxx is a xxxolooxxlar <>xx«-. 
Tlxxxs tlxoso ‘ satxxratioix ooxxooixtratioxxs * 'vvoxxld .l>o 
XXX oro jxro£>ox*ly oxcjpxressod as xxxolooxxlar ooriooixtraticxrx.'-. 
tliaxx as -v^^oiiglxt ooixoorxtratioixs. 

It. H. 

Irt- IL*. I>AVxxx»03Sir. 

H-x»soax'olx I.al>oratory of .Ajxjcxliod 01xe*rxxistx*y , 

3Vf assaoto xxsotts Ixxstitxxto of ni’oolixx.olof^y , 
Oarxxtoridjaco, IVI assaolxxxsotts, 

♦3 xiJy 24. 

Time Xslaxxd of San ]%4at:too. 

X..ooxci2«9^o at arx old xxxa|> of Aufrioa last yoai'. I 
rxotiood axx islaxxd xxaxxxod Haxx IVTattoo atooixt lialf-x\'M> 
toot'W'oorx uAsooxxsioxx and tto<^ Clold CJoast. IVIy iri t»rsii]v 
'W'-as arotasocl, and ixx tlxo oast oijglxtooxx xxxoxxtlx.s I Iimx’o 
oxcaxxxixxod nxoro tlxaxx a xloz-oxx xxxa|xs datixxj^ from t Jn** 
sxxctoontlx to tlxo oij^lxtoorxtlx ooixtxxry, itxolxiclir*^ tH«- 
txx’^o oldost xxxa|xs of Adriosa ixx tlxo Vatioan liHrsrx . 
Txx o-v^ory oaso iSaxx jVlattoo is irxdioatod ixx ajp|>rc>>ci- 
xxxatoly tlxo saxxcxo fxosition. l^atoly^ a JF'roxxolx rx»xv|> ot' 
1T22 IxaiS ooxxxo ixxto iny f >ossos«i oxx » wlxiolx igrivos tlu* 
f^ollo-wixxg xxoto r Islo £^t- IMLatlxioxx d^csxalvorlo 

los Toidjxxfjfais l^an 1626. II y a xxxxo Soxxroo do A34»iiik** 
ISaxx.*’ Tlxo positioxx of tlxo Islaxxd oxx tlxis rxxix|> i- 
lat. 2*^ lon^. 16*^ lEJ. of Ifox'ro- Is it lilcoly l.liixt tt 

I^ortxxgxxoso navigator ooxxld Ixa-v-o toooxx so far out *>1' 
rookoxxixx^^ tootlx ixx latitxxdo axxd ixx loix^itxxdo, t<> 

Ixavo rodisoovorod Ascsorxsion "witlxoxjit fcrxowirxjjr it Y 
Or did Saix IVIattoo roally oxcist ? {^5. •!. 

Stollorxtoosoto> fc^oxxtlx Afx-ioa, 

2. 


Tmc rooxxrroxxoo oix a lar|^o rxtaurxxtoor of ixxa|xs, i‘t»r at 
loast txvo oorxtxxricss, of tlxo sxxx>f>osod Island t>t‘ fcSi- 
Jklattlxo'VV' irx tlxo pxositioxx xxaxxxod toy Trof- SSlxari<l 
a strildixxf; oxcaxxxp'lo of tlxo vitality of oxrror wlxon oiict" 
ostatolislxod. -A.t tlxo xxxoxxxoxxt I axxx xxjcxatolo t<,* 
a jxrovioxxs disorxssloxx of tlxo q^nostioxx* toxxt tlxo followiap: 
sooxrxs a jcxossitolo solixtiorx of tlxo jpirotolorxx. 

Ttooro sooxxxs littlo don tot tlxat tlxo logoxxd otx t na 
I^'roxxoto. rxxajx of 1722 vras toaood dixootly or ixxdir<»otly 
oxx a story told toy tlxo I*ortnfinL»o«o toistoxdaxx lls-rros, 
X>oo. I, Tpxv. 2, Oai>. 2 (odit. of 177S. I, 1, fx. 147), 
toad xxo don tot toooxx onrroxxt Ixoforo too wroto in 
Tlxo story, ^ix’^oxx nxxdor tlxo dato 1626» ooxxxos at tlura 
toarxd froxxx a I^ox”tn£rtxoso jxilot* xvtoo told of toa^^i^^s 
to xxo tood at axx nxxixxtoatoitod islaxxd xxaxxxod Sit- 
ixx -wtoioto woro txyo 'watox^xsc:^ jplaoos* oxxo jofoocl, Z' , 
ottoor not £pood j axxd of an insor£i>tston soon 
tx-oos wtoi-olx roooxdod ttoat l^oxtfnttixoso toad tooon i 
S7 yoars tooforo. Ttoo inland of :fn 

of ^KxJnoa is agpolcon of in -ttoo sanxo .(xassaefo^ »o t>r 
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fo*«»»C«0‘ --VS^OntlAldL MWEX 
C^oasu X^ £L£xcX« ijta. 


.1x9'. «kA- 4«iiXiAa:%<X t3hki& raono 

^^kcnb, **»■ ** XXcwEray *• C^aanb oX 

^xkb X»0:a, «M0fcana)9 w-laicaht lpo«M»il>ly jp®«icl ** Y- clo ». 

- 4^^ OSLO «»X £s:ulX. 

Sixr 'Ooox'afo 3peBC*dxwi3fi*9 «Xi900^ixn9C» rixx 

''&afsGsrrx JPl«ar».*.i*x^, j>arlr».'fco<i "l^y 3EXaJki“«tyt> 

cXitilon^ -viii. i>- 1327>, * S- M:o,4/t>jtx«'virei * is x:vs.xx]L<»d cblong? 

itili I>rirxoit>e» Art-oTooMi, s<n.d S. TliofMa^, ss ««.-». iHLeL3rk.<.l 
■a.cl«»r t;lao c*t:jTa.i3eiooi:.iarl ]|>90]pl9ci l»y 3Po3rt>Ai.r 


o€ t>tao .i.slc^nd t>o s. voary €ii£x9TNS»T3L-fc lo»^- 
tdo rjL09cl o««.xiser xa.o xxx of tvixo 

' -tJbtO. o«tx-ly jErooox-ds. sjcxd ooxxicl ossily l>o xmst/oHodlL l^y 
>l,X€»ir sijrxxllofc** iixs^sxxoos. Axx o:acoxxso for so 2>l43M3^in.jC^ if. 
a^r^xf j> 03 rlxa-j>s f>o fooxxd irx t>lxo Z3n.cxricijrk.|^ of aia Islebxxd, 
flxo oacso-t. jxosifiorx ovorxfxxcully sdojpfoci fox- Sisirx't. 
atit>lxo-w^^ ixx » JPorfo^xxoso IVtS- csla«wf of s.laoo.ti li310» 
oiril:>ocl fo flxo X^oixxols- IXoro f.lxo islsxxxd is ix£biEXXodL 
'3t"‘x*yixid«xclo,’ ciixo jpossilaly fo ooxxfxiaiorx 'wiflx -fcixo 
Ij^xxcl "of 'i'arixxicf c*d isx i-ixo S.W* .A,tjls,of io, discjovoroci 
3./>OS Jryy J:Csi>ov*io <isx Cj!a.Toa.- i3xit> lilco Asooosioxx. 
srlnJ-olx xvAXM etn «.lf:.ox*xx««.f ivo xxsxxio fox* flxo lfxt>-tox* ’X'x'irxicieKl > 
>e> xxtXTxxe' T».<> ci*>vi.lL>t- ix-^stvo orx xiinLrxy cliff ox*orxt> 

} exo< i «- 

•"I'lic- t ixx 'vv^fiicjlx T Ixxx'V'c* so foxxxxci ti»r» 

isliXTXci is fixe* ftxixioixM "Ftifxoi'o x>x«>x^ of 1/S^O- 
ex't.x^r' if ro*x.f >oixi’s I'oj^i ilxxx'ly i*x 1 : 1 x 0 olxixx'ts of flxo 
o»oolic>T'S JSoliool of f >iojfxx>o, ir* flxo X*c>t* 1 ..ix 5 ;?:ixc>so oixsxrtis 
flxi* IdfoxTiooxs, ij* l-lxo Jfxxlifxxx oii^rxxvocl nexM-jxs of 
fx.'sl.a-lcf i cfctxiri oftxox's, tLlxoixi^lx flxo ix.a.»riO is mxof jfxlx;v'<xys 
xo sfxtxxo Tiox* *xl'W'»-xy« <'‘Iotxx*Iy lo^ilxlo- if is 't^ot- fo fc>o 
»xxtii«i ir» tJx’t 3VtM. oHo-x'f of i^oi'o JB'orxxxxrxclc'yi of li>5i3- 
os.-siHly soxrxc* oflior cjcxx*x*o»t.>c>xxcl<.^ixl. ixxa.y l>o aBfclxlo fo 
VO tx Trioro c?ox'f«.itx o>c £>ltxri«t.i<xxx- lii- !l-iiCA.W’^c>ox>- 


'Oorxtrsxocioo.s for TC'tcIos of Periodiosts . 

'■X'xfJa: lofl<*v f’x''oixx C-lJtxfxl... »^ix€>f>f>txrcl, xxxaclox^ flxo etfxovo 
t.lo, ixx wnro »ic of ./Vopc. 2/5, XMtxisoM tx cjoowfioxx of xxo 
i:,flx> ixx fcox'osl '^lixcI i ixxj xoi'Lw-txoo fo £xll f lxowo wixo €xro 
>xx<50X’xxoci ixx xxriy vx’xx.y w'it^lx flxo xxso of woioxxfifio 
^rioclicftxls, fox* flxo # 2 :oxxora.l «*tJ o j'j'tion of «x stiO.xxcla.rcl list 
ooxxt.x’aotioixs fox* t-lxc* titlos of jxoriodioals is rrxxxoli 
joxfc'd. 

LJxxlxlco <'**x]pt.- fc51xo}>jpax'<i:. Ixoxvovor, X oaxx soo xxo 
■»asorx 'w*lxy t-lxo list jii^ivorx irx flxo “ A.V'ox'lcl. X^istv ** slxoxxld 
ot. l>c» xjsc^d fox' trlxis jxxxx'ooso, Tt is ixxxxxxatOT*xal tlxafc 
tJo »xc>t> all a^rrc^c^ wifclx t-lxo xr»oxxt>rao'trioxxs xxsod fox* 
:xo ixx<li vicixxal wox'cis. Sr^lxoxxlcl' xvo ovox* a^x*oo ? Tlxo 
oiiit. is tilxat Ixoro is fox* fixo tirst> tixxrxo a voiry oax*ofxxlly 
»Txx|[>iIod arxd ooxxxplot>o listi^ witlx a roady ixoy t>o flxo 
Ixlxrc^x^iatioixs xxske»d, ajrxd if it w-oro xxxxivox'saliy ado^t>ed» 
’'Ixat.ovor Ixlorxxxslxos it. ooxx-taixxs xvoxxld sooxx Ixo losrfc 
l^lxt. of ixx fjxo advaxxt-a^jos fliat ’W'oxxld Ixo pxrovidod- 
Oapt. S^lioi>jpard*« oritiioisxrx tiixat. t>lxo oorxtiraot.ioxis for 
txo so].xaral>e» xv'oxrds ax'o xxot. xxxxiforxirx is, X -tlxixxlxL, Ixosido 
tio jpoixxti. *',171x0 <soxxxpil€3X“s of fixes lisf Ixavo, as if sooxaxs 
xxxo, clisroKax?dod flxo soparafo -w^^xrd oxxfixroly axxd 
avo faleoxx flxo avIxoIo fiflo as flxo xxxxif. *X*lxoy Ixavo 
f foxaj-sfod mo f o oorxfraof f Ixo fiflo aet a -wixolo flxaf flxia 
ooxxi«^s c^xxifo slxorf axxd is yot^ disfixxg^xxiislxesd froxxx all 
flxesr fiflos ixx flxo llsf. *X7lxaf is -wixy -d-rsT-xw*- is xxof 

,xxalifiod Ixy flxo plaoo of pxxlxlioafioxx flxoro is xxo 

flxor fiflo aacxd flxox*of oro rxo olxaaoo of ooxx- 

ixsioxx, AVixoro ffxoro is lilcoly fo Ixo ooxxfxxsioxx, a 
istixxofioxx is dra^sv^xx — ^ — as, fox* 03K;axrx{>lo, Jfi^dr-wxsr, CyH4^oc*ffo, 
JP'^ar^^xsr, JPax«f, IlB'or oxxifo ol^tyiofxsly, flxa 

booxxd volxxxxato of fixo *''* WTorld xLisf ’* oorxfaiiexixx^s flio 
pxxfraofloxxs - is JurifotaiLdod fo, Ixo usod wiflx flxo £lxfsf 
slxxxxxo, fo *»fdxio}r]L if is oross-xrofoxroxxoad l>3r flxo xa.furKXjari« 
. ordsr of .flnts sxxfados*-, jAjgl ixattegtoirsa*' d^ rxof ,3:xaya 
► tgoomm sdxaf xaaSsa:is# - -3BEs fj^purjaS- fxip Ycgi4-’''X swadar 
xxxoaxxs of f^o -aoxaxsalaSxE^'si^ies^ aspsizasib' fl^s 
i oxxoo fizxds flxs fidl fifls aacxd ^. of 
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»a^ ■ -xf ' xs frxxs,^ a'- sxxa^ ixars scrlxiotix 'xxxxxsf l>o - 
f raoixx®: a eoxxfixusofsNdl fif io- H^or. f Ixo 

^ooiofraofxoxxs^ txoixxg^ ixx f Ixa oxcaof ordor of flxo ffdi fiflos, 
'^^Ay'a ys ixx sfiriof a^plxalxofioal osrdsr afoexosss^ 
ffeoi3i3L«Meiiyos. *3 l*1xxxs fibs oorxfraof ioxx JraS. 

-<^Sfxfxof aiplxalxofs roprosoxrxfixxs ixx. flio foil lisf ..drxmzss, 
^xxxxcxZss, ^9x>xcz^*x« axxd ,^xx.xxcsZ.er, axxd oaxro arra^osf ‘ 
too oncioroxsod fo orxsxxro flxaf a ooxxf x*aofiorx is tosirxs 
pro 3 E>or ^groxx^. I^ixf a lifflo orcporiorxOo 
of tlxo Ixsf 'wxll sooxx sbooxxsfoxxx a x-oador fo flxo arraxxc^- 
xxxoxxfs of svJtolx oxxfrlos as flxis, axxd xxo diflxocdty slxoxxld 
arlso. -dxxxx, is j>«a>rlxaps «x pflaxixx^ oxcaxxxplo^ 

for if oooxiirs axxxorx^st flxo --f’vEf Avlxoro* it 'VirooXd oorfaxxxly 
xxof too loolcod fox*, toxxf ixx flxis jxarfioxxlar oaso flxo 
l>oriodical is so xvoll Icirxowrx flxaf fow slxocxld too xxxislod, > 
'X'lxox^o is xxo ofixor list ixx 03c:isfoxxoo so ooxxix>ro- 
toorxsivo, axxd fo flxo ocxxxxfxilafioxx of xvlxioli so xxxxxcslx 
flxouxjgl^lxf Ixas toooxx ^^ivoxx, axxd it will too a ^ify if, 
ixxsfoad. of xxxals:^ixx^ xxso of if, wo xx’-asto oox* fixxxo ixx 
ari^ixixxj^ ovor dofalls wlxiolx, aftor all, will alw-ays 
roxxxaixx 3rxxaffox*s of opixxioxx- 

-Ajr^jL.iAJS<r do junskxjes < toitorariarx >, 
nrixo Patoxxf dffioc^ toitorar^, 

2£i Soijf lxaxx*j>t-c»xx Tixxxlci ixx^^s, 
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Isofojros of IN'oon. 

Tisr oixo of liis oarlior jsaixorw, jA^sfoxx AZex^., 3t3to 

4--4:'i ; 11>20> foxixid tlxroo isofojxos of rxoorx, nSTo®'*-, 

arxd X>i»tiixc5f iirxdioaf iojxs of .T^o®*- ’woxro otofalxxod 

only 0 X 1 flxo oloarosf spoc-stra, axxd Ixo osfixxxafod flxaf, 
if ftois ooxistif xxoxxf oxcisfs, its jpx'ojporf ioxx w^as ]|>rotoatoly 
l<-)ss fliaxx oxi«* |3or oc^xxt.. Ixx Ixxs xxxoi*o roOoxxf ’worlc 
<JF*roc. J'ioy. <Voo. , i-fS A., ; 102T> afxparorxfly arxo 

ovidorxoo of fJxo isofopo JCSTo®* ivas otofalxxod. 

In a sfndy of flxo ioxxisafioxx xxxoflxaxxo, 

xxsixx^ a xxxass-sjxoofrogrraixlx of flxo X>ompsfor fyjpo, w^o 
Ixavo Ixad ooc^asioxx fo xxsc-> xxooxx as a oalitorafixx^ ^as, 
and, xxxxdor a ^x*oaf variofy of oxcporxxxxorxf al ooxxdifiozxs» 
"WO Ixavo alw-ays otosox'vod arx loxx *wiflx a yina-«aM ;2X 
oorx*os5>oxxdixi fo INo*^. 171xis ioxx "W'as xxovor otosorvod 
wlxorx xxoon was alxsoxxf, rxor oonld if too a Ixydrido of 
iSTo*®'*", sixxoo if "Wiras otofaixxod wiflx pixro xxooxx and rxo 
oorrosjxondin^ ioxx of xmass 23 "was foixxxd. *** 

'I’lxox-o aro, ftooxx, flxroo isofo^os of xxooxx, as -was drsf. 
rofxorfod toy .Aj^foxx, axxd "wo osfixxxafo flxaf afmos;plxorio 
noon is ooxxx^osod of atooxxf ton jpor oonf f-wo por 

ooxxf I5«4'o»»-, and flxo roinaindor IIS3o»®. 

“T, If, Hc>o:2Hrxa:ss, 
H, 2d- ic:y,4xx.^xcs. 

OtoomicT-al I-*atooraf orios, 

dxxi vorsify of Oalifomia» 

Uorlcoloy, Oslifomia, 


Oo3rP«»»<iX3ulaar 'Xlxoory- 

H^^v^xa^a’O toooxx xxr^od f o diroof af font ioxx f o a pa^fxor 
toy mysolf road fo flxo l^rifislx Assooiafloxx dff y - y oaacis . 
®-36po* «. oornnsonlar-wavo-flxoory of lijs^f, foxixxdod 

ntoon X -.0 Sa^^c^s flxoory of gfravify, I sorxf a loffor fo 
2 m A.*rcr'a*B "wtoxolx a^xpoarod in flxo Issno of ^onf, 3^' 
jflxaf ' lot for I say flxaf, in .1»*78, flxo olxiof dlfi^onlfy 
soomod fo rolafo fo rof raerfion, and f too rodraLOod 
volooify of Ix^tof in a dozxso modium- I omsflxf fo,- toayo 
addod ftoSi^f ftoo Ixypoftoosis flxaf flxon sooxxx^I ftoo nxdsf 
anif atolo for oxcplainirx^ flxo dinxinistood "^rolooify* of 
li^tof in -domeio modia is dxxo fo flxo tx rrnrmntxry 
of nltaran^xnaBdano- oorjpnsolos round ftoo aforxxs, 

, ^ra^jtoo^laoeE/ disfanoo fo too fat^ay'orsod, and 

".ditrn nzwtoaj e i i^ ftoo -r^^ooxfy dJt ftoo "wairoK^Exoinf « 

-■ .. ifSlaDCMBboZB S^oamBS..- 
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TTisfee: R^elsLtrioxx or Pli^ysioXosTV ottnoir 3c:tor»€:os^^ 
JB>r IProf. O. I^v^rrrr IB'.lEfc.B. 


X^HYSXOX-Ota-TT Jkul!¥3:> . 

■ j^^JrtOMC t>laL« oetrliost t>iixLoei ^pjb^rsioloj^ioftl Ic.n.o’wlocigo, 
JlJ ^vcrHot/lxoir Itxi.o^W'i:!. -fclisbti xxctme or jrxo-fc, lxfiL» HclcX 

t>] 3 .e» oloaosi* a,aaool£k't>iont. -wx^la, iMLodioino, I*t> "wouild in.- 
doodL X>o dLifi&onlti to im£i.j^ino fitnjr ^p^oabt «.<ixria,xioo in 
on» tla.&t TEVfibS iTTi rri odia/toly reTfic^o-fcod in tlio othor- 

TlicsiiT motliods, tliongli. nc^oossaril^r difforesnt, a.rO 
oonvor^ont, tlioir mootixi.g-j>oint l:>oixiLg tlxo disolosm-o 
of norma^l fnnotions, Xt is tlae* l^nsinoss of tliio 
X>ti.ysicfia,n to attend to tlio nrgont ocbll of jpfibin £bnd 
disoau3o, £i.nd to nso for tiioiir rolicsf enolx infonna,tion 
ets 1x0 IxcuB jBbt Ixis disx>oS€tl. As Ixo doos so Ixo olxsetjrv'os, 
oomj>fibros, o,nd drcL-ws oonolnsions on tlxo bctsis of 
x«rliioli. &, tiioorjy' of tlio ocLnssbtion of tlxe> disordor* xncLy 
l>o Ixnilt- 'X?lxo olinioa,! olxsoT-Ara^tions €bnd dodnctiorxs 
dra/'wnrx from tliom givo a, l>£Lsis of rationa,! jxlx^K^sio- 
lo^poa,! tlioory from "wdiiolx -we fiavo loamt tlxa,t a^ 
sta^to of disoaso is riovor a things in itsolf, font is 
alxvay's a rosnlt of a ^ixantitatiATo ofoan^o in somo 
■pfoysiolo^ioal ixicsroaso or dimiixxition of 

somotfoin^ tlxat -was tfooro to foogin witfo. 

ISTo*" asi>oot of soiontifoc aotivitjy^ is so ^onorally 
misnndorstood as tliat x^lxiofo oonooms tlio makJnj^ 
of disoo vorioa , and in mat tors of xnodioal rosoarofo 
ijgnoranoo is -partioxxlarl^r ■widosi>roacl . I>isoovorios 
aro infroqtxxoxit, iix a sonso fortuitons, axxd ofton 
dojpondont on raro <g ualitios of intelloot as avoU as 
on a»ocsnrato ofosorvations, and tlioy mostly oonxo 
ont of tfoo fnllixoss of tirao. Wo all fool |^oat ;prido 
in rooallin^ tfoat ono of tfoo groatost of all d^oovorios, 
'wfoiofo. foas rooon tly fooetn ooloforatod as tfoo toroon- 
tonary of tfoo jxnfolioation of W'illiam Harvoy’s 
fanxons fooofoi XXo JVXotn Oordis,^^ Avas nxa.<lo in onr 
ox«ntx oonntry. XIoro ^>v-as a ^onunin-o rovolatioxx tfoat 
jxnt old faots in a noAv li^fot. 

Xnoidon tally it foas t>oon olaimod, x?t"itfo moro 
andaoity tfoan insi^fot, tfoat o3£:;porimonts noon 
living aiximals sorvo no nsofnl nr jxoso, and it foas 
ovon fooon jxrotondod tfoat XXarvoy foad no nood for 
snofo oxc;porimonts ixx tfoo olassloal rosoarofoos -wfoiofo 
fox*mod tfoo fonixdations of ^foysiology and gavo 
roason"* to jpfoysio. Xtlolan, in advancing against 
XIarvoy tfoo cxfticism tfoat it is a moofoory to 
attomjxt to sfoow tfoo circnlation in man foy tfoo stndy 
of forntos,” xvas, as Oloy foas rooontly romarfood, 
“ airoady omi>loying tfoo argnmont, if it can foo 
oallod'ono^ vt^foiofo is onoonntorod nndor tfoo i>on of 
tfoo axxtivivisootionists of all timos, and vrfoiofo illns- 
tratos tfoo dintnrnity of ignoraxxoo and folly.** 

ILtot any ono -witfo sxxffidont aoquaintanoo "witfo 
j>foysiology try to xvrito an aooonnt of snofo of tfoo 
main facts oonoorxxing tfoo fnnctions of tfoo fooart 
and of tfoo circnlation as aro nxost valnafolo in modi- 
cino, witfoont r of or ono o to any fact olotainod dir oc tly 
or xndiroctly foy animal oxc:f>orimentation, and foo 
vrill find fols ossay a vory sorry ono indood : for no 
doctor can xxso a stotfoosoox>^> fool a i>xxlso, tako a 
folood-x>'K"^»s«-i!’®* administer a foyj>odormic , givo an 
anasstfootio or a transfnsion^ ;^earform any modom 
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o]porations, or indood take any sto^s diagnosis, 
jxrognosis, or troatnxont, vsHLtfoont ntilising at ovory 
tnrn knoxvlodgo dorivod from tfoo rosnlts of animal 
oaepori mentation and ofotainafolo in no otfoor 'w^0fc■y- 
Tfoo sxxfojoot of pfoarmaoology is vory closoly 
connected witfo pfoysiology on ono foand and witfo 
tfoorapoxxtios on tfoo otfoer. Xtational tfoerapentios, 
foased on tfoe res nits of pfoarmacologioal stndy, also 
-will carry iixto tfoo -wards tfoo s;pirit of trno sclontifiic 
investigation , and tfoo provision of foods in some 
foosjxitals for tfoo xxso of tfoe professor of tfoerapontics 
is an indication tfoat defxnito progress is foeing made 
in tfois directioxx. JSixolx an advance foas not come 
foofore it is needed. X.f tfoo medical practitioner is 
to conxpeto sneoessf ixlly -witfo os-tveopatfos, ofoiro- 
practex!s, and otfoer similar xx.ixcj nalified j>ex:^oxxs, fop is 
most likely to do so foy oxxly proscrifoing tx'eatxxifent 
-witfo prox:>er scion tide foasis. XXe sfoontd foe afole to 
form some opinion -witfo regard to tfoo claims of 
advex’-tisors of roxnedies wfoo coxxtrifon-te so large a 
sixare to-wards fois daily nxall deliveries. 

Xt is, in xixy ojxinion, <xxxite inxpossil>le, and per- 
foaps nndesirafole, at tfoo preseixt tinxo to fx-amt^ 
instrxxcti oix in pfoysiology so as txcioqjnately to oc|nij> 
tfoe ordixxary xxxedical stndoxit to 5 >roceeci directly 
to tfoe prosoontion of rosoarofo iii aixy of its l»ranclif‘vs ; 
tfois caxx only foe aolxieved l>y a ftix^tlier yc^tar ox- two 
of stndy of tfoo sufoject, sixcfo as foy a science conT-M<* 
for an foonoxxrs degree. One of tfoe oljjects of in- 
strxxction is to oxxal>lo tlic^ latest i*osnlfcs of pfoysio- 
Jogical ixxvestigation to foe ntiliscid iix tfoe clinicr 
it seems to xxie tfoat one of tfoe foost ways for tfois tcj 
foe effec-fcod is for some -w^orkei-s specially traiiK'd 
in xnetfoods to exxter tfoe staff of 

cal vinits -wfoere facilities fox* resoarefo work ari^- s\t 
Ixaxxd - 

Tfoe opinion was at one time ^xrevalent arr»ori^r 
xnany clinicians, tfoat if tfoeir jxrofolc^ms rc!s<xnirod t he 
nse of xrxetfoods similar to tlxose of excperimeivtal 
pfoysiology, tfoeso slxonld foe farxned ont to a pfo^J' bio- 
logist, and altfooxxgfo tfoere sure cjases -wfoere tliib 
procednre nxay foe folio-wed witfo advaxxtage, tlie 
riofo foarvest wfoicfo foas already foeen reax>€^d l>y 
tfoe impoxrtation of pfoysiological knowledge aii<l 
metfoods into, ratfoer tfoan tfore export of profoleuiK 
froxn, tfoe clinic, is adequate jnstificatioxx for tlie 
former. It is in any case encouraging -to note tlie 
present-day decline of tfoe attitude tfoat expci-i- 
mental investigation is -work of a lo-wer order, -wl-iioH 
can foe pnt ont like so nxnofo w-aslxing, for tlxo eic- 
ployxnent of an inferior oas-te. 

Tfoe close coxxnexioxx wXxicfo is no-w generally 
adxnltted foetween pfoysiology and xnedlcine was 
clearly foreseen foy Olaxide Bernard in 18S3. Medi- 
cine, foe said, is a science, and pfoysioians wfoo <le- 
scrifoe it as an art injure it, foeoanse **tfoey exalt a 
pfoysician^s personaJLlty foy lowering tfoe imnoxtaxice 
of science.** True expez*ieuenting plxysicfans,’* '2 
says, 
foedaide 
makp 
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nkp^nrloieuax ; ozH^, insi^ead o£ usin^ ‘feXif^noL noooirdija.^ 
Aia.tili.or’it^^r &zi.<l et csoxa-^LdLezLOO Sirlciri. 'fco sizpex*- 

^tsiorL^ 'tlmoy' - will &dzxiJbnds't;ei:* -eliezaa. wifelit ^Ixabti 

iKi l<-fc i=M-»yVbio. douLl>i> w-liipli: i« aLi>i>x*o]piria*t>p ^> 0 ' t>nae 
rric5T\t>®r« - ’ 

t*li.ysiolo^3r t.«bl£:o» itifsi x>lcbO<5 &,& a, soiezioo ixi 
oiTtioix &.ti it>» sboouT-cki>€» a^i-kci i-fcs -px'ixioipleci 

BuXt irx'fco llxxc^ w^itFlx tvlioao xxx -feliLO c»l>lxox* eoiexaocMB. ^Mty 
ire»».t> 'fcestfcolior S'fcfibirlixxg isctid t>lxsu% scic^ixoo lx£ts oxxly 
mo tiHa.'t ox £bXi.<X fc>mt> oxxe^ »x-gtx- 

xori-t, t>lfct£t't/ of oxx>«>X'ixmoxx1> . Tlio <3[vxcbli'fca,t>ivo c>l>- 
©x^vfib-t-ioms of omo gomox'a.t.iom -feomd. "fco Ixocsoxmo 
ma*Ti-fci-tfitt>ivo a.-fc la#“fcox* £st>4ei.^o of dovolojximomti of iSb 
biomco^ fitricl flxo clogx^oo of do-v'olojxxmom'fc of jbl soioxxoo 
gtm imcioorl fo »oxmo oacfomf l>o Jxxdgoci l>y t>li.o oxfoxxf 
» w^lxioH it* fo*lli» xmt>o £b aolxoimo of flxo mmify of »oic3xxoo 
*\r ^ivimg: xowixltis w^lxiclx £xro oexjpa-l^lo of mx€i»t.lxom.abt;i- 
\l fT-oafixxoJxti a-md of o3Ci>x*os»iom im f>roa.d ^orxoral 
ri moi^plos , 

; lia-R Jia*ixx>oxxod im j^lxysios arxd olx ormi.st>3ry 

|ta,y IxL-" r*c-;»vwoixfibl3ly ox:]poofod -fco 1xclx>|xoxx xt.x Tbioloj^y, 

► fr^ooxi it- XM a,l:>lo Iby irm’pxovoxmoTxt im tlxo a.oomr-«boy 
itw rmotliocls ajrxd i>y flio fox'm.ixla.tioxx 

its j>i’<>l>loxm» to ormixloy xriatHo*ma,tios w^itlx j>x*ofit 
it' tliio fm£XTii|->iila,tioxx of da.t£i> axixd Six tlxo ooixstniotioix 
tii<>so j^oTxorfxlisatioms x^'liioli axo lamdmia,i'jk« of 
Sfi all tli,o soSorxcos ; imclood xvc? aro, i tlximfe;, 
>w‘ witmoswim^ tlxo ooriiLTXxt^mooratsmt of smoli a j>lxa,so 
tlxo do v"<*.lojximorit of ovix ovvix svxlxjoot. 

JM aut.H<>T*iL4xtio» and matlxoimatioal jifiysios Jr»avo 
r*om «>f oomsidoi’-alxlo «iso i*o fdxysioloj^y im iixoi*oasiri|^ 
iio ac'omr’ixoy of its o 3 c j;x€-*^xiTixomtal data, amd tills im 
v\'o x\'ays. ' XTir-st, l>y tlio aoomrato o^£»ori- 

loiital amd in tolloottiixl imotliods of jdxysios to l>oax* 
ji, tlio oomstx motion amd ixso of tlxo xxmmxoroxjs 
liysioal iriwtT*i.i rmoixtH wliiolx it ormjdoys. It Ii.as 
►t*om sard l>y J^^rof. -A.- "V. Hill, tliat xmarxy of tlxo 
ixrly imvostipratioms om mmsolo xvoro im roality 
t^iili^s of tlio Y^x*o|>or*tios of lo'voi's, amd it is csoi*taim 
Ixat sirmilax yormax^ks a|xj->ly to omly too xmamy im- 
"<'sti^jjatiotxs irx "wlxioli tlio *pyojxortios of tlxe afxx^axatxxs 
isod HaA,'<? xxot l>oom sxixtal>ly imvo«tigatod. 

JKvi^rx A^’^liom tlxo ajxj>ax'atxx» at tlxo disposal of tlxo 
♦liysioloj^ist is x»xiio3s:ooj>tiomal>lo, Ixowovoy, it is 
>ftoTi tlxo faot tlxat^ owimj^ to tlio matures of tlxo 
ixiV>.|oot, rosxxlfcs arp mot smsooi>til>le! of roj>otitxom 
A-'itix tlio samxo oaso amd oe»x-taimty as aro tixoso of 
5li€sxmioal or -pfaysioal oxjxorixmomts. Tixo vaxlalxility 
>f tlio r^,sixlts is dxxo im sxxolx oasos to 'wHat aro oaliod 
xcciidomtal oiromrmstamoos , a torm xw^ixiolx im roality 
moarxs oiromxmstamoos o'V'or w-lxiolx ’wo Ixavo mo oom- 
c,rol, owimg oitlxor to omr i^moramoo of tlxoir matxxro, 
>x' xsleo to omr imal>ility to altor tlxorm, Im tlxoso 
i^asos wlxoro fmx^lxor atixxly mrovidos xzxotixods of 
mores fully -uimdorstamdim^ amd tlxoroforo imoro ado<> 
q^matoly oomtrollimg tlxoso oiromxmstamoos, xralmalxlo 
ros exits follow aixmost at omoo- 

Uxxdor tlio xmost fa'vomralxlo oomditioms, Ixowovor, 
^t Ixas XX jx to tlxo mrosomb Ixoom msmal to fimd a 00m- 
^idoralxio mma^oid^lxlo xmar^im of -variatiom im tlxo 
ros exits of xmaxxy ^pixysloXosioal oacjpoadxncsmts- By 
fogardim^ tixoso mro^isiomedly as ‘ olxamoo * x?^axria-> 
piorxs* ooxisidodralmo Ixol]p xkxay l>o olxtaimod l»y tlaio 
a^I>lioatiom of /ttxe /tjxodx^y :of orrors^ l^asod om tlxo; 
ptxeory pf ^prol^l^ility* . 
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^ x^s a mioam^ for' -oVolirim^ l^ex3LOr«xtisfb^oms' - 
omt of exc:;poxri«memtal data, amd of .Ixxrim^ixxS tlxeso mXto 
rplatiom veritH tlxe ^omoralisatioms of otlxor l>ramolxos 
of soiomoo, tlxo mso of xxxatlxoxmatios is imoomtostalxlo- 
Omo mood only xmomtiom, as oxc;aim;plos tlxo f roslx omt-, 
lools: wixioli Ixas l>oom j>rovidod for f mrtixor imArostl|^a« - 
tiom I>y tlxo oxciaot stmdy of tlxo data rolatix^o to tlxo 
so^ro^atiom amd roooxmlximatiom of Ixoroditary f aotors , 
tlxo Ixoamtifml imvosti^atioms of X<, d, Homdorsom om 
tlxo opmililxrla im tlxo Ixlood, tlxo tlxoorotioai stxxdy 
of tlxo jxixomoxmoma of oaeoitatiom, tlxo omxmloyxmomt of 
tlxoxrxmodymamxics amd tlxo mmxxxordms otlxor ai>;^lioa- 
tioms of iplxysioo-olxoxmioal tlxooxy'. 

Olxoimistry amd jplxysiology Ixa^rirngj Ixotlx, origimaliy 
s{>rmm^ from tlxo art amd jxraotioo of xmodioimo, it is 
littlo mxattor for smrjxrxso tlx at sxxolx a riolx Ixarvost 
lx as Ixoom roajjod l>y tlxoir rommiom im tlxo f orxm of 
Ixioolxomistry , Altlioxiglx tlioso dovolojxxxxomts woro 
f oroslxado^wod l>y tlxo imtmitiom, if mot l>y tlxo aotxxal 
exolxiovoxxxomts, of tlxo iatro-clxoxxxists of ^ tlxo siac- 
toomtlx comtxxry, littlo advamoo w^as j>ossil>lo ximtil 
olxoxjxistry Ixad, Ixy sojxaratiom froxm xxxodiOimo, 
ostalxlislxod its ;f>ositiom as am xmdox>omdomt soxomoo. 
iBo tlxat it xvas mot ximtil al>omt 18-4-0 tlxat or^axxio 
olxonxistry amd Ixioclxoxmistry x?e^oro alxlo, p|xiofly 
o-wim^ to tlxo iixsjxiratioxx of I^ioliig;, to xmako rajxid 
jxrojg^ross, at loast om tlxo Oomtixxomt, It is sl,gmili- 
oaixt tlxat at tlxo jxre^-somt tixmo a stoadily imoroasim^ 
mmrmlxor of y 0 x 1 mg ixiglxly traimod orgaixlo olxomxists 
comsidor it' xv-ortlx tlxoxr wlxilo to tmrm to l>io- 
olie^mxistry ; tlxedr woloonxo omtry imto omr x-axxlcs 
givos ms *frc=sslx lxoi>o amd faitlx im oxir f mtxxro, as yroll 
as irx tlioirs. 

j\.fA is msxxally tlxo oaso, rajxid dovoloi>mxomts im 
liioolxomxistry Ixaro follo'wod imxixro'v-omxomts of 
toolxmipmo ; 'tlxo adv'amoos irx mioro-mxotlxods of 
arxalysis, witlxoxxt wliiolx imsmlim -womld jxrolxalxly 
mot 'll a VO Ixoom discovorod, or tlxo ooxxstitmtiom of 
tlxyroxiiim mxado l^imo'wm , Ixavo ^playod a vory ixm^^ort- 
amt jxart ; tlxo saxxxo ax>I>lios to tHo w'lxolo sml> 30 pt of 
jxlxysioal olxoxxxistry , xxxmoli of wlxiolx, lilco^ ooUoid 
olxonxistry amd tlxo tlxoorios of Ixmffor aotiom, H^as 
Ixooxx Ixmilt mip im rosjxomso to Ixioolxonixioal ro— 
C|miromoxxts. fiSimoo tlxo oomtral Ixio- 

olxonxistry aro dymamiioal, most of its smlxjoot 
mattor mmst Ixo troatod fronx tlxat jxoimt of viovr, 
amd Ixoro agaim tlxo dot>t to jxlxysioal olxonxistry nxmst 
l>o rooogixisod- 

lAT'lxotlxor a Ixioolxomist slxomld l>o primarily a 
olxonxist or a Ixiologist is a ci^mostiom vrlxiolx Ixas Ixoom 
nxmolx dolxatod im privato, tlxomglx littlo im pmlxlio- 
Borsomally I soo mo roasom w’lxy Ixo slxomld mot Ixo 
Ixotli. If 1x0 immst Ixavo omo lalxol, it is Ixottor tlxat 
of tlxo olxonxist, providod always tlxat tlxo l>io> 
olxonxist xvorls^s im tlxo olosost possilxlo assoolatiom 
witlx tlxo plxysiologist . Im faot, I arm oomvimood 
tlxat witlxim tlxo llzmits of admimlstrativo possilxility, 
tlxo groator tlxo varioty of "worfeors Ixromgmt togotlxor 

tlxo Ixottor tlxo rosmlts. 

Bo nxmolx for tlxo oacaot soiomoos. Tlxoir valmo to 
plxysiology is immxomso. Tlxoy Ixplp ms to iiitorpr^t 

f xlxomonxoma, Ixmt rxot to proi^pt. In. a word» plxysio-^ 
ogy is sos^ptlximg xmorp tlxsm . Ixics^lxonxi^Ft^^ amd" 
Ixioplxyi^os ; it is, amd ronx^aim* a l»io-? 
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eoiozxooe, asoolo^y oJxoixlcl Jx^xre olo8€»at^ iC'^m.tAoxx^ 

witili x>Hy«iology, y^% i-fc xm oxxrioxua <iixriML|af 

etovoraJl dLcK^cbcles^ for roa4gioixjFit xi.€»e»cl n.o<> txow 

l>o ciiscue^od, ‘fclxeso ti'wo stzl>j€»o1>» -woro ebst t>fte i>ole« 
ctjx£tz*f. Tixe xx&'wly <^i6irL'fcorrodL sofejooti of ooiaa- 
;]pa.ra,t>ive» , Hoxv^ovor, l:>oa>jr)B Avititxe-«« t>o €t 

rotiixmiix^ i.xxt^orciHSi'b'of 2Soolo^i^tv» irx ■fc>ie‘ oxc jxoriixi oixta-l 
sfcUKiy of ftxtxot>ioxx &,& £i»g€iJ.ixst> nx^^ro morj>liolt>^io«Ll 
oletei»ii^o^t>io]X, •woll sl» <^f iplxysiolog:!®^;^ in. ooxix- 

^-a>ir«Lt.xxro ftxixofion ». -vixl no,l>le> moa^xis o£ t/lxrowin^ 
li^H-fc on -tlxo^ ox»en. I>j~oI>1otxis . 

TJtxo roXcbtaoxx of «xtx«tf>om'v^ -fco j^lxytiioloj^y oarx 
Ixfc' mxdLox^f-oocX if av'o i*e>»oalll faot- flxaf xvlxon flxo 

finxe' *was ri^xo jxlxyisiology sc^jxara’te'ri off from 
arxafomy, faXcixx^ w if H if all flxo«o dyxxanxio jjrolx- 
IcMXxs xvlxiolx ooixcornocl fixixofioii, axxcl loavirxp: 

aixafomy lifx^xvxlly lifflo Ixxif flio diy 1 >otx<=*«. *T*lxt>‘ 
jisfafioixary' ooixdifxoix of axiatoiny clnrini^ flxo ia»f 
♦le^oado^^ of flxe^ ninc^foontlx ooixfnry wan friiTiiilar* fo 
flxaf of Zioolo^^y, and indx^c-d liad «inxilar c*aixaof=%, aixd 
was lifflo x*€*liovc^d l>y tlio sxxl3«c*q[ ixcfxxt/ inoorf ><;>i*at ion 
of^ anflxT-oixology axxd i>r‘\"'olo^3r. 

Histiology Ixad in most oonixtrios jroxixaincsd wiflx 
anafomy , and Ixad for* t most yjarf Ixoon oorx- 

foixf, lilsLO if, moroly fo <lt*sorii><^ fixe** sfmofxrrro of 
Y>r‘os€=*-T‘vc*d doad fixings. Xn JXritaixx, if is tmo, 

liisfology Ixad xmfil c^rxitc* rocronfly ovory wlxorc* jto- 
mainod x^-iflx 'ixlxy siology , aixd Ixacl ^xe'rliajxs farod 
1 X 0 txoffojp, for* alfiioxiglx fixe* Xirifisli, ljlc<^ flie-ir Oorx- 
fiii^^ntal friorxds, did ‘ nofliiixg ixx jxarf ie ixl ajr, ’ 
did nof do if Arory a?v^o 11, fox* aa- miisf admif flxaf 
Ixisfology Jxad dogonox*afe‘€l xixf o a xrxoroly dosox*ix>fiAr^ 
sxilxj€*-of, sxij> 3 xlomorxfod l>y f raining in a xxsoful 
fe“cliniq['^«^» aixd l>y flxx* idoixf ifxoation of sp^eoinxons. 
IN'oATorflxoloss flxoro wx^ro rays of Jxo|xo, axxd oooa- 
sional Ixixxfs, tlxaf flio jirol^loms of fxxnofion Ixad nof 
Ixooix onfiroly losf sigHt of, and flxaf flio largo mass 
of Ixisfologioal ixxf orxrxafioxx Avliiolx Ixad Ixox'n oolloofod 
miglxt V>oooxxxo Araltxalxlo if oxxly flxo f xxxxdamonfal 
iiosflon as fo flxo roalify of flio sfrncfxiros dosorilxod 
ooxxld Ixo softlod- 

.A.f flxo fimo so mo Knglislx sclxools ixavo 

folloAV'od fhto Amorioan and Oonfinonfal i>racfioo, 
axxd Ixaxxdod Ixisfology ovor fo anafoxxiy and flioixglx 
I am ]porsoxxally nof af all convinood of flxo jnstifi- 
oafioxx of flxis sfo-p, yof ixx vioAAr of flxo indioafioxxs of 
qxiio]s:oxxlxig ixx flxo sixlxjoof of anafoxxiy dxxring flxo 
;pasf fwo dooadoe, if xxo doixlxf is Ixosf fo sixsjxoxxd 
jixdgmonf as fo flxo xxlfimafo rosxxlf of flxo fransfor. 

X IxaATo, I lxoi>o, said onoxxglx fo loxxd oxxxplxasis fo 
xjxy x>xrixxoijpal jioinf, aa^IxIoIx is flxaf fho sixBjocf of 
jxlxysiology Ixas flxo mosf ixxfXxnafo and Arifal oonfaof 
AATxflx all Ixiologioal sxilxjoofs, AA^ifli flxo f ixxxdaxxxonf al 
solonoos, axxd AA?^iflx modioino. If is, in facf, ono of 
flxo Ixosf ]posslixlo illxxsfrafions of Horlxorf Sjponoor’s 
idoa flxaf ** flxo soioxicos aro arts fo ono sjtxof Ixor , ' ^ 
If lias offon Ixoorx said flxaf soionoo Isjnows xio froix- 
fiors and xxo xiafioxialifios. If ap^o ajxjily flxis a lifflo 
ixoaror liomo, apv'o sJxall all loolc forward fo flxo day 
W'lxon dox^&x’fmoxxfs W'ill moroly ixxdioafo admixxis-' 
frafiATO Ixoixxxdaxrios axxd xxof ixxfoUoofxial oomnarf- 
ftxozxfs. 

Alflxoix^x flxo ax>x>lloaf loxx of flxoso soionoos Avlxiolx 
aro oallod oxcaof ’ is of immeaxso Aralno fo jplxysiiology , 
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' xoal' rolafioxx, 'wlxiolx is -mc^roly ffctaf’ 'tixoy- .^sanLa^^ fJio' 
nlxonomoxxa t>d-''l>0''d^^oxd'l»!@!d aoOT»x*a^ 

TKoy ixi xxo way Iiiraxisti ’-an " i^ fplxoaO' 

Xxlaenoxxxoxxa or oxxal>lo.lxis, Avlflxdiif dixotcsf r^foroatxo^^^ 
f o faofs, fo fosrooasf flxoxxx* 

oallod oxtaof , soionoos ao| 3 oar fo l>o so Ixooanso of tila^ 
simjxlifi oaf ions of Aw*ixion flxoy aro oajialiloj, liy roasootr 
of AArlxiolx jxrolxlx^xxxs oaxx roadily l>o formixlafc^d axxxf;! 
affaolsLod. I>isfixrl>ing oondifions oaxx x>roA^iaioxxally 
1x0 ignorod o** allowod for, and a firsf a;p;p^roxixxxafxoniL' 
roaoixod Avlxiolx oan Ixo oox*rocfod lafor. Xn Ixiology 
flxis oan loss roadily l>o dono. If is flxo failxiro fo. 
a^ijprooiafo flxis oloxxxonfax*y facf Aiv*lxiolx loads soxxxo 
of flxoso frainod only in flxo mofliods of flxo oxtaof 
soioixoos info flxo mosf and nnjxardonalxlo 

Ixlixnde'frs AA'lion flxoy affaols. Ixiologioal j.>rol>loms, 

I-^lxo y>rocoss of ay»jxlioaf ion of flxo ox.aof soionoos 
fo j>liysiology coxxsisfs ixx roalify of studying flxo 
jxlxonomona tJ^ cm sol Ares and fix on adoipfiiig flxo xxxosf 
j>Iaxisil>lc^ osxcy>lanafioix oayialjlo of fornmlafion in 
foi-rns of flxo o-xcacf soionoo. Tlxoro is xxo oflxox* AA-ay. 
Hxif lof xxs l>o ixndor no illusion al>oxif finding ixxxal 
oxcy>laxxafioxxs of xA'liaf life is l>y flxis or axxy oflxor 
mof Jxods . 

Xf Avas jxoinfod oxif lorxg ago l>y C^lando ISornard 
flxaf all ct. 2 ^rtcyri dofinifions of lif€3, lil'co flioso of fimo, 
sjxaoo, or xxiaffor, aro fxifilo, sinoo flxoy nsxially tlioxii- 
soIatos imy>ly flxo fliixxg dofinod. T.#of ns fako ono 
or fAvo fanxoixs dofixxifioxxs of life as oxiramj»loH. 
Hioliaf ixx ISIS dofinod life as flxo sxim fofal of 
flxoso fxmofions Avliioli rosisf doafH.’** Xlf^ro avo liaA*o 
fwo oy>y>osod ideas, life axxd doafli. All flxaf lix^c^fs 

AA^ill dio ; all flxaf is doad Ixas livod.^’ JF'or I3io}iat, 
lifo is a sfx*ngglo of flxo livixxg fixing^ agaiixsf axx 
onviroxxmonf AA’^lxiolx sooks fo dosfroy if, l>xif if is 
oloar flxaf flxo idoa of lifo as opy>osocl fo doaflx is 
imx>li€5if in flxo dofinifioxx. Tliis idoa of an iixfornal 
foloologioal principle, of oxxfoloolxy, mns flirongk 
all Ixiological Avrifiixgs Ixax'k fo Arisfof lo, AA'-itlx AArkom 
Avo Ixoliovo if fo ixaAro origiixafod. ITlxo amcolia 
Avlxiclx oncysfs ifsolf does so in order fo defy ad- 
ATorso ooxxditions ixx ifs oxxAriroxxmoxxf . OPlxo * oaloix- 
Jafing infoUigonoo ’ posfnlafod l>y ICaixf diroesfs fix is 
response. 

Axxofixor defxrxifioxx of lifo wixiolx Ixas Ixooii muolx 
favoxirod of lafo is flxo moclxaxxisfio oxxo ixx Ararioxxs 
forxxxs ; ‘ lifo is a special aofix^ify of orgaxxisod 
flxixxgs.* XToro again flxo dofinifion impiios ttie idoa 
ifsolf. Tlxo possession axxd malnfonanoo of a do- 
firxifo sfriicf txro oaxxxxof axxy loxxgor l>o Ixold fo Ixo axx 
oixfsfanding foafrxro of liArixxg xixaffor as commonly 
nndorsfood, for rooonf rosoarolxos ixx plxysios slxoA^e 
xxs flxaf, alflxonglx oloofroxxs may oomo and go, flxo 
afomio sfmofnro of xxxaffor is rolafiAroly sfal>lo, oAren ' 
flxoxxglx ixx parfioxxlar oironmsf axxoos mnf af ions may 
oooixr. ISloArorflioloss, flxo Ariow of life as a mooli- 
anism oroafod Ixy and onf iroiy dopondoixf npon ifo 
onAriroxxzxxonf gained sfrongflx owing fo flxo do'voldjip- 
monfs in oflxor soionoos, parficularly l>y reason of 
flxo synflxosis of organic oojnpoxxndo^ .ima 
of flxo ooxsaor^afion of energy and 

of fke Xlaxrwini an flxeory of^crirolnflosd.^.. a' A€&€ 3ia^ 
fo flxis ATiesw, a reAdAraL of flxaf of Sxicipadodlca* feleo- 
logical manifegtafioTas are / aooidenfAd^ * ,l^aat 
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iahWSMM 10t4S3>WS^^ * Cs^ltlJ. 1 ^ tJhJUKl^ i|i.O<!dLdbi3^^^t» it> 
oacU.^ -vtip lEiO|p^ cscC ■cwBwSbw* 

«fcqdKt<tto^ ft'fe. • - *^XjKi. tr&o ^ isiolejmoeid 

i)]x<!»jBe» :€a»0’tw>W3 tero ■fe<a®«a€«3l «kooi^<eop.%ieul -wriiioli. wo 

diotTo^fiijrcL iJia. oomrfeo o^ -0131 ir».voBt>i- 

f^f>xoxk^ ox- wliioi^ w'o fixid wo jbt«»»vo oi3a.i1>t>odl tio xa.ot>ioo-** 
j^eucL-fc, iaiowo-v-ox, in. His ** 'fCxi-fcife: of *3 ncigTnoni> ** oa.Iis 
t^Ho 'fe^erolo^oabl ** -tHo linJk: wHoroHy onx xmdox- 
st>«bnclin^ oja.n «tXono Ho dni>j>o«od -fco find a.ny a.^z*oo> 
noLont; Hoiiwtson ■t>Ho letw^s of 5^a.i^nxo a>nc3l oxxx own 
5 >owox of Jnd^TOonti-” 

3Mtoolxsn.ist>io int>oxi>xoi»a.t*ion» t>ond in t*Ho lon^pj xnn 
ijo Hoootoo aBbrTToga.n'fc «Lnd sn-p€yrfioi«bl, ck.s vit>fiulistiio 
^onos pnrocli»j>oso f?o soiontiido niHiliem, wHilo 

i-fc is inoonooivorHlo t>Ha.t^ living t>Hing» do not> o1>o;>r 
iH.o la-"w« of yot# iti is otjoally nnl/HixiJks>l>lo 

^Harf» a* oH«m:ioo onoonnfox of ]t>Hy«ioo-oliLomioa,l j>3TLonLo- 
xmonS' csa.n Ho fHo 03cx>l«3bn€Lt>ion of t>H<5ix o:x.i»t>onoo- 
’3?Hi« Hoing ho, liow oa.n wo, in JECetnf » woxd«, fitirrivo 
eLxx. nndc'^XH'fcti.ndlng of Na-fuxo ” ? 

Jf HoomH olo€i.i*ly imj>o»siHl€‘ t»o HfiLxinoniso ox fo 
dooidc'^ Hotiwoon tlioso o]pj>osod viowH of tvlio na.fnxo 
of lifo, a#nd f do *30t -tliinlc a*iiy fincbl oonolixsion to l>o 
j>oH»i>>lo ox ov<*n ixoooHHa,x>’- . To tjiio'L^’* JHfjort oxioo 
moxo, “ ‘ I^Inli^Hojxlx.v Jian no Htxxxting- j>oi*ii> 

tlixxn. EL ^>xt>l>lom, ELiicl tlio otxxT-oxxt xoHixllTH of Hoiontitic 
xoHOELFoli ; it xxo\ or load.« t:o elxiv aHnolxito cjonoJiisioii . 
It grovt’-H witli flic* Hoionoo of ISIatiiro, Hinoo in roaJLitjy' 
‘ ‘)t <*oxnf >nH<r*H tli€* nioHt> gonoral roHnltH of tlmt: Hoionoo 
"Etnd comj'iriHoH xiotHing rnoro. It dooH not 
tHo ixELtnro ol llxo Ixxxtxxctn ixndorstaxxding, axxd nro- 
“vidoH xxo xxxosLxiiH of gotting HoHind tlio xt n dors taunding 
itsolf - . , tlio c*x:iHtonc*o of wHiclx i» tHo first Etnd 

nocoRaarv condition for tJio o^cistx^nc’o of sc*ionco 
ELt elIK” 

l^Ii 3 ?^HiologistH, iix att<3mj>tirxg to Icnow- wHcLt lifo i», 
lifxvo in xrxyr oj,>inion a,ttoxni»tod too nxxxclx, aexnd 1 
tliiidc tlia»t a xxow of v-iow is csssontial. Oxxo of 

tlxc gx“oatcHt of cont<*mx>o?*«»*7V' tlxinlcors, X-*. d. 
irl oTidorHoir , Has x*oo«3xxtl3r sxiHmittod an argxxmont 

Vi j til wlxic'lx I voixtxxro HxxnxHl^r to agroo- Tixo idoa 
ot adauxtation, xxxgod 'txy^ C^lavxdo liomSgtrd, siioxxld l>o 
a<4<3-pto<il l>x pHysioloia^ as its Hasal principle, as 
tilt* olioxnist aooopts tlxo oonsoxvation of mattor, ox 
: tilt* plxysioist tno oonssxv ation of onoargy. Wo 
iit*c*rl not sooic to Icnow wHy it is so : tHat is tlbo 
X>i*o\ ixxoo of tHo plxilosojplxor ; all oxxx orcpoxrioxxco 
tclK ixs tHat it is so. Xt £a not a doHnition of wJbat 
life iH, Hxxt a Hrlof statomont of its way, wHioH is 
vtxlnaHlo, stlmnlating, and txxxo. Sxxt W'o mixst 
trtNit tlxs orgaxxlsm and its onvironmont as ono if 
vv<‘ «ro to gain a pxopox insigHt into tKo adaptatioxas 
ma-iufcstod Hy tno foirmox* T^ifo is oonsoxvod Hy 
atiaptation, and X tHinH tHat tlxis oonoention will 
t>t‘ 1 1 ‘refill alilco to gonoral Hiology, to 
aii<! i>c*rlxaps most of all to patHology, 

14 IS tire ooncs^m of pHysiology to stndy tlxe 
normal fxmotions, and Hexe tHe noxmal mnst He 
re^artlod as a statlstioal gronp, 'P’ox paxtionleMr 
purposes it is eonxrenient to oonsider normals as 
of itxfti xralne ^ Hnt tM cxtlres^ pnxposes it is e^xnally 
conv**i\iont to iregajed eaoli otf tlrese in tmrn as vari- 
able t o strx dy i ts va^ris^t^esas feid How tHe^ axe 

procioeod. ^ ino«Win<| 
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oisarness tire more deeply IHe snl>|eot is investi- 
gated, tixat tJbe variaHility and t>He oonstaney are 
elosely related^ tHe flaced valne of one tHing Heing 
dia te t o tHe interplay of tHe variaHles of otHers. 

W'e^ Ixav'e in tHe stndy of pHysiology many 
Heantifxxl exiaxnples of tliis closely "woven teactnre 
€3(f interdependent plxenomena. 3Sdodify any con- 
dition concerning any one of tlxenx, and we at once 
set tHe maolxinery moving in sxxoH a wray as to 
coxrnteract -wlxat we Have done ; and tHis is not 
■wHat life is. Hut wHat it does, wHicH dlstingxrlsHes 
it it adjxxsts tHe orgarxlsm to its environinent*. 

Oianoing now towax'ds tHe fxxttxre, wHat may we 
say represents in a few words tHe txrend of modem 
pHysiology ? Xn many -ways a great futxare lies 
Hefore it. XTtilising tHe otHer sciences as its tools 
and itself reacting powerfully on tHem, we caxx 
confidently predict px-ogress to xxndreamt-of HeigHts, 
an enormous development of e^c^ierfmexxtal patH- 
ology axxd mod icirxe, and far-x-eacHing effects on 
econonxic and sooioLogical conditions . Y^et, im- 
plicit in tHese vexy potentialities, tHere is axxotHc^r 
axxd a gloomier side to tHe picture. THe rapidly 
accumulating vrealtH of detailed Ixxxowledge axxd of 
special t€-*cHixic| ue dc*xnands an iix creased specialxsa- 
tioix ; unless tHere is a periodic xxxtellectual stocH- 
taHing, tlxore nxxxst inevxtaHly He a loss of perspectiv^o 
and of grasp of great general principles. 

THe cstaHltsHmeixt of s>>ecial researcH pxrofessor- 
sliips. However profitaHle in isolated cases, caxmot 
in xxxy o|>inion make good tHis growirxg specialisa- 
tion,* Hocause it will texxd to clivoree xreseaxrcH and 
teaeHixxg axxd place tHe teacHing professor on a level 
of real or apparent ixxferioirity . THe Jdolisation pf 
rc3searoH for tHe sake of tHe advancement it Hrfngs 
is anotHor of tlxe daxxgers -wHicH tHr eaten us» Xf 
tHere is one tHing worse tHan a xnedxocxHLty w^Ho 
does no researcH ’ it is *■ a me<liocrfty wHo does."* 

THeire are at tHe present time a large xxxxjncxHer of 
Jxmior reseaircH posts availaHle, Hut not enougH 
well- trained people acleqi^xxately to fill tHem. THis 
is all to tHe ^ood provided tHat tlxose wHo on txrial 
sHow no aptxtude for tHe work can He mtHlessly 
eliminated* Aj& tHey often cannot, tHexre aire in 
oonse< 3 |^uenoe a nurxxHer of yomxg people w'Ho dxrift 
from one reseairoH scHolarsHip to anotHer, perHaps 
not aimlessly. Hut witH xxo oetter oHJeotive tHan 
tHe manufacture of papers designed to Justify tHeir 
employment. THe Hapless editoirs of eacH of tHe 
sw^ellmg tide of Journals are coasted. Hoodwinked, 
Snd, if neoeasaxry, Hullied, to ensxxre tHat tHese 
papers see tHe ligHt of day. In tHe fullness of time 
tHe list of sHoxrt-time reseai-oH posts is esJb-austed, 
and tHe youang investigator ixxust no-w eitHer turn 
to sonxe entirely different occupation or else, as one 
of xny fjriends oaxpressed it, * suHside into a pxro- 
fsesorial oHair * for wHicH, incidentally. He is peroH^ 
aHly entirely uxxfftted. 

THe pursxiit of sdenoe is nowadays, perHax»s tm- 
fortunately, a career, and one in wHiem xnoxrecrver 
it pays to advexrfcise. ^oienee, we are often tcXd, 
is the cxream of civilisation^ Xf Helieve tHis, let 

ns use all our endeavonars to ensore tHat it %»e not 
e wHlpped oreesn^ apedous, pnfled up witH, wind, 
andt P!rei» ent4ng . a J9^e©ticjns ^ppeaeanee of solidity^ 
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S«t€:oin,^isk<^ 3c::t»ool9 sls %^ l^^SLtexxieL«kt:io«9is^«^ 
By O'sctstrx- Wo»."WOOJ>, Xy^X-dti, 


T JtJ-Ki |pia.l>lio boHooXs cXiety BciaLOols 

ot tShie aai»ot>oo*i.t/la. c^^Biixl^taLry twtojtb ixi.&i>ir‘C!><i ’l:>o'tli. 
in “fco omnrionlnnx etnci xnofcii.CMX oy O^tfoirci; 

SLnd OariiaLl>iricigo, ei^nci -felney -wox-o Ictrgedy olBresioBul ; 
Sb x*©fii»ot:.ioia. ©.jo^ennet/ nndLncs na-nrow^ness led i/O tlcxe^ 

©3C3f>©jri3att.©jaL^ o£ t:Xi© or^an-isod soi©noo soIiooIb of “fcliL© 
l€kst> t»GXx y©ct*r© of ■fcli.a'fc C5©«:i.-t>m*y- TJboso in flioix- ftxrxx 
oex?i>*tdnly oairariod -fcii.© rofitoffioix “fcoo fcbx-, and x>**odxxo©d 
jn^Botai^© olxonxis'fcs and ;pliysioist>s 'wi'fcHon'b oxxl-fcnx*© ox* 
^onor-al ©dnoatiion. 3n 1904 'fcli© Board of 3Ednoat>ion 
Issnod !!>» r©gnla-t>ions for sooondary solxool», and 

Bon^H'b somofliing l>road«r f.lxan ©it>Jri©-r of iilios© f-wo 
xd'val instiitintiions ; t>lxey ©sfalxlislxod a fonr-yoar 
oonraodn -wHioli IEn.j?lislx * g©o^rra 3 ,>Hy , and liis-fcory, a-fe 
loaBt> on© lan^na^o ofixor -felxan jKn^lislx, nxat-Jhi©- 
nxat^ios» scionco, and drawing? ©Jxoxxld lx© st-ixdied, 
fioj^otilxar 'wii>lx xn^nual "w^ork, i>lxysioal ©xcox'oisoa, and, 
for g^rls, IxoixsoA^^ifory - -A» t>lxat> ooxxrs© Ha» l>e»©n 

'W’-orkod in jxracfcic© in t>Iio las^ti •fc'v^i^ori'fcy-iixtro yoara, xi> 
Ixas l>©©n in l>lx© nxain aoacJoxnio ixx STpirit>, and "felxo inx- 
jxorf/axxf snlxieots liav© oomo t>o l>© fix© nafiv© fonf^xxo, 
fix© foroign lanf?ixag© oi' langxxagos, aixd rn aflxonxafics 
and aoiono© ; fix© soIxooIb Ixav© oonf ixxxxod fo look fo 
fix© nnivorsif i©», and fo fix© dovolopmonf of flxo»© 
advano©d ooixx'soh 'W'liiclx load xx-p fo xxxxivorsify 
©fxxdios. All flxia ©fforf lxa» l>©©n diroof ©d and sfalx- 
iliaod^ and aonx© would say sf ©roof yp©d, Ixy fix© 
soffinig fix© sysf©nx of soixool oorf ifioaf©», for 

'wJxiolx in liSn^laxxd axxd Walos ©i|?lif nnivorsify 
axxflxorlfi©s ©xaxniixo. All fix© sooondary sdxools, 
f iw^irof or©, Jtxa'V"© in fli© xnain fix© saxno oxiflook, w'lxiolx 
,''is prSna-arily flxaf ©aolx pixpil slxoxxld af fix© ©nd of fix© 

- liraf sf ago of fix© ooxxrs© To© al>l© fo mafrioxxlaf© 
af a xxnixrorsify ; fix© soixool ooi^ifioafos Ixav© l>©©n 
Toroxxglxf info rolafioxx 'wiflx fix© mafrioxxlaf ion ©xcanxi- 
nafions, and fix© eysfom is no-w orf^axxisod in all ifs 
dof alls . 

IVtoanfimo fix© nxxxnl>©r of soHools, axxd fix© nnxn- 
l>©r of pixpxls af ©aolx soixool, Ixav© gr©afly inor©as©d. 
Ixx 1904 in England fix© nximl>©r of sooondary sclxools 
for Ixoys, for girls, and for Ixoys and girls fogoflxor 
w^as iSTS ; flxor© ar© now 11 S 4 rocognisod for granf 
by fix© Board of Edxxoafion, axxd 305 rocognisod as 
©nxoionf, bxxf nof ©ligilxl© for granf. In 1904 fix© 
nxxnxbor of pxxpils -was 9 * 7 ,099 ; in Oofolxor 1927 if 
wa^ 34 i 0 , 430 , and if yoxx add fix© 5 T ,€>55 in fix© sclxools 
nof ©ligibl© for granf yoxx g©f a fofal of 400,000 
boys and girls wbo ar© in England pixrsxxing a coxxrs© 
of s©oondary ©dxxoafion, AVbil© fb© conf©nf of 
sooondaxry ©dxxoafion Has nof Obangod, axxd remains 
aoadoxnio dbx si>irif and onflook, fb© nxxnxbor of 
sobools bas nxor© fban doxxblod, axxd fb© n timber of 
ptxpils bas inor©as©d by mor© fban foar fixnos. To 
X>txf if oloarly in anofbox* way, in fb© brsf yoar in 
w^lxiob fb© soixool o©xrfcifjoaf©s e>xcatrx inaf ion -was bold, 
fb©r© wesr© 14,232 Oandidafos ; for fb© lasf on© for 
-wbiclx fxg\xr©s ar© availabl© fboro w©r© 54 , 593 , again 
very nearly an Inoreas© of foxxr fimes. 

^ Tb© restxlf of potxxring all f bis . mass of new 
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nxaferial info a single nxoxxld bap i> 3 rodxxo©d a ali;^wly.; 
increasing volxxxn© of profesf , bxif f bo»^' •'wbp profej^" 
ar© mxxob nxoar© sxxr© in describing f be syjn^j^Otsiajs ;df 
fb© disfresBos of fb© secondary sobools fban fbe 3 ^'^^ 
ar© in poinfixxg f o fbeir cans© or in finding f b© enre^ < 
If is said fbaf fber© is a good deal of ov©xi«fr«dn. ;f, 
among fb© pxxpils of fb© sooondary scdxools, parfi-'r, 
cxxlarly among fb© girls, and fbaf for fb^ average#; ;^ 
fix© ©noirt of roaobing a safisfaofory l©v©l in Exxglisb V 
and English sixbjoofs, in a foreign language da^ ^ 
languages, and in mafbexnafios and soienoes is foo l 
mxAolx. \\ 

Tbaf fbls is so is sbo-wn by fb© faof fbaf wben ? 
fb© ©xiamixxafion w-as ©sfablisbed if was supposed | 
fbaf nearly all 'woxild be sneoessfxxl af fb© ©nd of t 
fbeir coxxrs© in obfaining a sobool oerfifxoaf©, bxxf 1 
as a maffer of ©xeperieno© less fban fw^o o\if of - 
fbre© bav© Ixeen able fo do so. If is alleged flxaf ' 
fb© oxanxinafioxi bampers fb© freedom of fb© 
foaebor, wbo during fbe "wbol© four years* ooxxx*s© • 
can never f xirrx aside fo broxvs© in f b© pletxsanf pafbs * 
of liferaftir© or fo inforesfs conxnxon fo bim- 

self and bis class, l>xxf mxxsf coxxoenfrafe fb© affexx- ’ 
fioxx of bis class and biixxself wholly tij>on -wliaf -will , 
pay in f be ©xcaminaf ion room . Orcaf soboolnxasf ©rs 
of *fb© pasf are cjtxofod wbo ootxld never liav^e pxir- 
sxxed fbeii* favoxiarif© mofbods w’iflx sxxoooss under 
presenf c^ondif ions . If is asserfed fbaf for many 

boys, and for sfill mor© girls, fb© presex xf onrrioixltim 
is xxnsnifabl©, fbaf fbey ax*© nof xxll, or indeed oorrx-^ 
parafively nxany, of fbem going fo fb© ixxxi versifies, 
and fbaf fbey otxgbf nof fo b© saorifioed f o f b© 
inferesfs of fb© few wbo do confemplaf© fbaf 
oonrso. Tb© pxxesfion is raised wrlxefber as a maffer 
of faof fb© infelleof vxal f raining of fb© girl otxgbf fo 
b© fb© same as fbaf of fb© boy, and wbefber fb© 
fyraxxny of imposing fix© prepax^foxry oxxx'riotxlxxm of 
fb© xxxxi versify txjxon fb© girls is nof even mor© 
xxn reasonable fbaxx if is assex-fed fo b© ixx fb© oas© 
of fb© boys. On fbis poinf fb© oomxniff©© w'biob 
reported on fb© differenfiafion of fb© omTriotxla as 
befw^een fb© sexces spoke wdfb an xxxroerfaixx voice, 
probably bc»oaxxs© fbey knew' fbaf fber© -were maxxy. 
fominixx© assooiafions ready fo fear and devotxr any 
coxirxxxiiffo© or any individual -wbo ©aid anyfbixxg 
w’^biob xnigbf b© faken fo ixnply fbaf woxnen w©r© 
irof fb© fxxll ©pxxals of men, axxd girls boys- 

Tb© praof ioal oxxf com© of all fbis is f b© sxxggesfioxx 
flxaf boys and girls sboxxld bo awrardod a sobdol 
oerfifioaf© even if f b©y omif a foxroigxx laxxcpxag© 
©nfiroly, or nxafboxxxafxos and sciexxc© onfiroly, so 
long as fbey xnak© xxp for if by x^^^^^^ioxxety, in sxxb- 
Jeofs sxxob as xnxxsio, axrf, bandieraff , bonseoraff * axxd 
oflier sixbjeofs of mor© xnofloy obaraef^e^r and xxxox*© 
dtxbiotxs olaim. On fbis proposal f b© ErxgliBb fespb- 
iixg profession is divided, fb© IleadJtnaBfors* Oonfox*- 
©no© axxd fb© Assisfemf IMLasfeccs* AewsociafaLon beixxg 
againsf if, fb© Beadmasfers^ Aasoedafion dloxxbffiillv 
in favour, and fb© HeadmisfroBSOB* Assocsiafion aiyl 
fb© Assisf anf IVUsfreBBes almcHsf a«^ on© - woxnaix iix 
favour also. Erom fbis sfaf© <?£ flUSaiTB can , 

judge wb©r©.,fb© sbo© pb%obea znoe^ 





dloul^t/ fAkJo/t i^es pgbaolb, suEk«^ 'etaky^xxk.^ ^3x*> T‘BX>atam.^ 
1:>^r8 tbb^ £iL9VU»£» w]34?ol;i. 3E -ha t^v^ Sajaat* ^uot>ecl TW^iir^uirto 
jroAnidil^r ijLi:i.d[i@£iertMBund 'W'liy , \ TlTlsLeara oane 3Xi.oirie l;»oy€i cuckd 
Igirls. ^fj^kSiJisax 'bHe f nil »e»condUb3P^ Goizrae iio~^LaLy 'than 
ares ^itheiir nt for'tt or fi'ttocl hjr i-fe* Tho 3idLaXoozi.tori.tHS 
. az^, rigfHt izz tho oxdtioiaxna swrhlolx thoy le'V'ol 

aj^aaznst tho ayatom axicl its rosvalts» 1k>nt thoy aro in. 
zzzy ojptrdtoari. 'wrong as to tho natnro ot tho oniro :an^ 
tho zn^tliodl hy which they wonX<i hring it a1>ont« 

The stanclairdL o£ seconcxary ednoation in lECngland 
is highj^ and. is something of which we hawe a right 
to he jxrond. Its methods and ohjeots are the fruit 
of long e^cperienoe and of the eiHForts of se'veral 
generations. THe hoy or girl who has tahen a school 
certihoate Xiefore the age of siztteen, followed an 
advanced course, or s^peoialisatiozz in a slscth form, 
to the age of IB , has reaohed a level attained in 
few educational systezus other than our own., I 
tj^ucstion, inde€5d, whether country is jiroducing 

hoys azzd girls of as high a level of intellectual excel- 
lence and training as those hundreds who go uji 
ex^cry year to oomjxete for schoiarshijis and places 
at Oxford and <"Jamhriclge. 1 helieve this to he true 
of the hoys, atxd it is oortaizxly true of the girls. 
This system is now huilt oix the general education 
of the school certificate and the specialised c^duoa- 
tion of tlxe higher certifioato, and 3 hold that it 
should staixd uixixn|>aired, and zxot he tampered 
with ; for it is far etxsier to rcslax a standard than 
ever to recover it. To say that evez*y hoy axxd girl 
who goes to a secozxdary school fox* four years should 
he a-warded the sanxe certihoate, whatever subjects 
they may l»ave stu<lted and offered, is to say that 
things w^hich a.z‘e zxot €^<|iual to one another are eq[ual 
to the sanxe thing ; it is to say that tlie hoy who 
lias heen successful in ^English, history, geography, 
h*atiri, ErencH, xnathematics, and science is 
jfVxcec- the same article as the hoy who has heen 
-Luccessful in English, general elemeixtary science, 
drawing, liandicraft, and shorthand, or the girl who 
has offered Ezxglish, hotany, music, draw'ing, and 
1 lec^^d le work . 

1 atn not representing either course as hotter than 
i h€-s otlior : one may l>c right for ^ azxd the other 
foi* J5P. I hold xzo hrief to argue that the high-hzrow 
is hettc^r than tlxe low-hzH^vr, or the hluo stocldzxg 
than the flc^h -coloured stoohing. All that X znain- 
tain is that they are palpahly zxot the same, that it 
is illogical therefore to call them the same, and that 
nothing hut confusion will result frozzx c»alling thexzi 
the; same. It znay l>e deznocratio and in accordance 
w it h tlze spirit of the age to hold that we are all the 
Mamc’j as ozxe azxother, and ought tlxerefoz*e to he 
hxl>oUe<l w'^ith the same labels ; hut no man wdzo has 
ta-nght a class for ozze terzn oazx really hold that 
X^itiire gives any -warrant to such nozxsense. Hurely 
tht^' logioa,! eozzrse is to award two hinds of certi^- 
ca tt;, one wlxich shall fulilil the acsadenxzo oonditiozxs 
anU maintaSzx uxxlowered the existing system which 
t au.st;s zno difhoulty to the hoy or giz^ of average 
at ailonxic ability, and the other which shall he a 
lirot»f thM; the tbway ‘ dr .mrl has tahen at school that 
of edtxocdiidrifc . ?ii^hich In ^ t^ particizlar case 
was tl»o most ffttedl,, - ■ *' - ' 

I would there^ora ha>ve In any secondary school 
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these tw^o types dej^nitely xeoognised to he differraxt , 

. J 9 ;Ot supexfor or lxxfez!ih>r, the ozxe to the other, hurt 
'^hffeadzxt, Xt would he recognised at the school 
rcertxffoate stage hy ozxe type sitting for the school 
oertiffcate awarded as it now is, azxd the other 
for a general certificate which shall show that they . . 
have znade good use of a good and sensible type 
of education. If they stay at school, one type, 
will continue to go on to -the higher oertiffcate, 
again organised as it now is, and the other to a 
second certificate, which shall again test the sub- 
jects of a q^uite uzxspecialised education, dasigzxed 
to zn€»et the individual need in each oeuse^ ■ ""There 
w^ill then he a good deal of variety izxside secondary 
education, azxd w-hen thi^ central schools heoome 
moz*e numerous and more organised > and the 
znodern schools come into eacistezxoe in increasing 
f^uantity , thezre will he a good deal of variety outside 
the old secondary schools as well. ' ” «' 

Even so my discussiozx of the problem of the 
right curriculum for the higher forms of the second- 
ary school is not complete. .In sayzzxg that the 
standard should remain uzximpaircid, and not he 
taznpered with, 1 have izx miTxd the w-orlc of the best 
hoys and girls. Hut znazxy moz^e than the best go 
ozx to the zxniversities, and it is right that they 
slxould do so ; I am not coxxvinced that any of tlxese . 
should attcrept specialised stzidy hefozre they enter 
the classes of the university. On one hand, the 
colleges of Oxcfozrd and Oam bridge, through theif 
open scholarship ezcaminatioiis, ezxfoxxse ozx the 
schools the attempt to rcsach a very high standard . 
along narrow^ lines ; soztxe uzxiversities, hy aHowfizg 
their intermediate ezeaminations to hb Jtiahexx 
through the higher certificate, cozxfSxse .the ,, 

proper to theznsel ves and to the - schools . .sojan|t«g^ 
zmiversities admit their studezxts too early ; tfc^^ 
higher certificate courscss themselves often znyol-'B^" 
specialisation huilt on a very slender foundation of 
genex-’a! knowledge- On the other hand, many* 
pzrofessozrs and xxniversity teaeshozs am loxxd izx their 
oondemnatiozx of the state in whlolx their pupils 
come to thezn, with zzxinds ill-halaunccd and ill- 
fzxmished. I suhnxit tlxat this region of the last 
two years of school is Izzsufficiently e^zplored, and 
the zxature of the work that should he dono hy the 
average stxxdent not thought out. I suhrzxit further 
that it is a matter which zn ight well engage the 
attentiozx of all the xixxi versifies of the country in : 
eozzferezxce. They have perhax->s no oonxznozx mind, 
hut I do not Icnow that they have attempted to 
arjrive at one .t they have never clearly stated what' 
they wazxt ; they have never faced the fact that 
througtx their echolajrships they znalce 
speciedisatzozx zxeoessary, and through their pro- 
fessors complain of tlxe'zresxdt, I regard the rzzattear 
as urgent, for as chairman of the Secondary Hohohis . 
Ercamzzxation OoxizxcU, I know that the .ourdhpiuzh ■ 
and the ezcamizxatioziLS proper to this later period df 
school life stazxd in great zxned of defi^mmon^ and 
that in prooeedlxig to the wddr, which ckhnot long 
'he deferred,, we ha'^e no,: clear,' guidance fronx . 

riziiversities as to^'what they really want. • 

Hhwover, it is . not ozxly in the secondary schools 
that some thinlcmg needs to he done ahoxzt the 
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aomes a.cl'V'a.noo filaart; xiooda to l>e jxxckde, afliox* dCtxo 
tilioijiglit:, xrx tfixeb^ •^r&Mry oozKiL]plte£utrCMdL :6l^eddL wJbio]^ ±& 
jko-owin. aa iieoli.rLi.o£Ll «irXi.cf fiir^foioar odL'uoa.'tioxx. TaoJbi- 
:ixioa,l c»cli;Loa.t>ioxt ia su ixold w^iiicfx fia»a l>ooxi. ciov'olo-poci 
a.11 i-taolf^ fitaiidL io. iaoXat^loxx firom. a,ljxi.ost} ovaar^- 

fXi.iri^ .€^lao. JB^arOla. j>a,x-t lx.sb& giowrx to amoat m, aixcsewcl, 
«txicl xiauua^Xl^r &, looal ixoodl- It ia oixt off frorta 
trlxa olojMoaixtcLT-y' odiacatioxx 'W'lxioJhL ]pr-^co<ic5a it, foir 
olojqnLon-tariry et>n<3. taolxxx\|>£bl odiiofittaon. ha'vo Ixoexx 
oontrollcsci l> 3 ^ diffcsjrearxt dopctrtmcaixts of tlxe I3oa.x'd 
of 3SlcixJLoa«tiojnL, £xraci it ia piat off fz-oxxi. tlao TxriLi- 
voirait^^ €»ciiioa.tioni , 'wliioH iji tlao caao of tlxo faoat 
attxdoxxta oUjglat to follow'. Thero ia f rexuaaoxxtly a. 

of oixe^, t-wo, ox* ovoix axxonro yoara Ixotw’eoix "tlxo 
0X1 d of tlxo oloxxiciritary coiix^ao axxd tlxo lio^inxxixxi^ of 
toolxxxioal ixxatrixotioxi, axxd tJiat iixatx*xiotioxx ia fx*o- 
^g^txoxxtly^'ator-iliaefd l>y tlic* fact tlx.at atixcicixta liavo 
ooxxio to it tix'od, lato ixx tlio ovoxiixx^, aixd ixx tlxo 
contro of citioa. l^iixally, tlxoro ia xxoed of xnxxcli 
fx^lloi* ooxxta^ot, of xnor-o xxxutua,! Ic.ixo'wlcd^o a/Xid ayxxx- 
jiautlxy , - xxot oxxly tiotw’oGxx tcdixiicaul e>diica.tioxx arxxd 
ixxdixatry , lixxt a^lao Ixotw^ocrx a,U .jforma of ixxdixatry 
a,xid ooxnrixox*oo a.xxd all foi*'nnia of oclxicatioo. TJxoiro 
oixjj^lit to 1>© a fxill ixxcjixiry into tliia diflficxxJt axxd 
csoxnjxlioatod jxiroliloxxi ; odxicatioxxiata ought to Icxiowr 
and ooixaxdox* moi'c thox-onghly what ia wa^ntcd, a.xx<3 
om-ixloyox'a oiaght to take much moj-c troxxhlo to find 
jOixt wrh£bt ia hoixxg doxxc. 

'Thoxo ia a. la^irge qixcation of vory gcxxciral xntcx*oat 
-which X can ata.tei, tlioxxgh X do xxot Icjtxow tha,t .1 ca.n 
aiijfx;p3y a»xx a^ixawer. What ia tho jix-oxicx* jxart w''hich 
fox*xnal and C3t:tcx*xial cxcamination ahoxxld jxlay ixx oiax- 
ednoatioxxal coxxi’aca ? JB^xcaxxxixxationa at the "^x-oaont 
tixnc ^lay a v-e-ry lai-ge jiax't. Xn a great xixany olaoea 
there ia coxn^ietition and c:9c:anxi nation for acholar- 
ahix>a and for free jilacea at the aeoondary aohoola ; 
aome foxxr yeara later there followa the aolxool certi- 
ficate, theoretically fox* all. One or tw'o yeara later 
f ollow'a the higher oeirtifxcate excaminatioix, axxd then 
there are for aoxne all thx^ nniveraity and jirof eaaioxxaX 
e^KaxxLixxationa in jiroajiect. XiJix trance to the i>ixl>lic 
achoola ia obtained hy an e^camination known aa 
the Ooxxxmoxx XSxxtranoe h^xxaxnxxxation, which ia aaid 
in aoxne caaes to he comjpetiti-ve, hixt in all oaaea 
in-v-olyea the reaching hy thes candidate of a certain 
dehxxite atandard . Ooxnxxetiti ve excamination admita 
to the Axnny, XSlavy, and the CJivil gi^ervice. The 
ayatexn ia »o thoroxxgh and ao ixniveraal that the 
victixxx, if that ia the right word, xnay never he ont 
of the ahadow of an excaxnlxxation from eleven yeara 
hid to twenty -three, or even later. It ia argued » 
hrat, that thia .. givea alxnoat inevitably a totally 
wrong view of ^toaow'ledge, an^ xxiakea 'a hoy or a 
girl f x-om achool daya on feel that hia or her ohject 
ia not to atudy a anhject, hxxt to aoqtixire the oajiaoity 
to anawer on jia^ior e;x;amixxation ahotxt it, 

and that therefore, once eac axxxixiat ioxxa are over, he 
or ahe leaxna no xnore. It ia argued, aecondly, that 
the teacher ’a freedom ia deatroyed, aince he haa to 
teach hia auhjeot not in the heat way, hut in the 
w*ay which will jiay heat ixx the exEaxnxhatioxx, and 
that the more ina:piring, oxrigxnal^ axx<X ,freah he ra nx 
Xireaentment, tlie leaa he ia likely to aucbe£^ on a 
,meohaxxical ayatexn. It ia alli^ecl, thirdly, th^t the, 
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aya-tem ia really uxxauoceaaful, that it p^ioka out for 
honour thoae who have the excamination faculty and 
can write faat and to the point, hut that, jxxdgiixg 
hy what happezxa in after-life, it doea not x:^ally 
pick the heat xnen and woxnen, and thoae who w:ill,. 
go furtheat in their atudy. ^ 

There ia a certain amount of trxxth, hut a good 
deal of unreaaonahleneaa axxd lack of practical : 
coromoxx aenae, ixx all thia attack w^hich ia ao 
freqxiently xnade to-day. IMLy own T>**ofeaaion/ . 
th e school xnaatera, are not coxiaiatent, though the 
achoolmistreaaea dlapufe the palxn -with thexn, for 
they ixxaiat on a certificate to mark the aucceaaful 
coxnpletion of all their couraea, and do not reat until 
all the au hjecta w-hich they teach have heexx brought, 
fox* excample, within the axnhit of the achool oertih- 
oato. Thx^ sxx hjecta w^hich of all othera ought to he 
the xnost free, axxd are in xny opinion in their own 

interests leaat oxaxninahle xnuaic and art are, I 

suppose, tlie meaxxa for aw^arding xnore certificates 
hy excam ixxation than any other, and tho hlaxxxe for 
thia 1 lay largely at the door of xny professional 
brothers and sisters. It ia xiot, X thixxk, serioxxsiy 
true tliat teachers are .era.xnped hy the excaxnina- 
tions ; on tho -whole, oxcaminations follow' the school 
curricula, and do xxot control them ; tho toachx^rs, 
xxxoreovor, are well represented oxi the exaxixiniixg 
authorities, and eaxx nxake their voices heard. It 
is not possible to say -whether a hoy or girl know^s a 
suhje<Jt save hy asking ciuestions ; thcjssc^ must hc-^ 
the saxne for all, axxswered utxder the saxne condi- 
txOTxs in the same tinxe, and that makc'^s a written 
excaxnination necessary. ISlo one sixggests that 
excamiixations are moi'e" thaxx they are, a vexy hxmxaxx 
and sometixnos fallible xneaxxs of findixxg oxxt whether 
a candidate kixo-ws what he ought to kxxow, and no 
one in his soxxses claims that they pick out tho person 
■who -will he ultinxately the xnost successful. What 
is true is that in early yeax*s they texid "to dtxll the 
edge of the desire for true kixowledge, axxd that 
throughout school life there arc plexxty -who are 
q^uite ixxcapahle of sh owning on paper what they have 
in their head ; they are not fools, thoxxgh they may 
he -w-ritten down as such, hut they are had_ eaeaxn- 
inees. ^M^oreover, in any system of excamination 

w-hioh is more or less universal as is the case 

w-ith the school cexrtihcate -we have to thixxk of the 

dull and of the slow developers, w-ho suffer badly 
w-hen they are crammed and forced to an unnatural 
level. 

I believe, therefore, thoxxgh the time is not yet, 
that the i“ight course -will he to abolish all external 
exaznination for the average hoy and ^^rl, though 
leaving it as the avenue to the xxniversities axxd the 
professions. Xn the case of the average hoy and, 
girl, the properly inspected and effiieient school -will 
issue its o-wn oext>ihcate that .d or JS has attended 
for four or six years as the case xnay he, and ha s, 
reached a satisfactory level of perforxnaxioe. . The, 
power to xnake sueh an award implies a high sl^saad^ 
axd of professional honoxir, axxd perhaps ja 
level of efiftciency than yet exists, hut it 
enable the schools to -teach a pxxpil what he 43 iould 
lea^m, to teach him in the right way, and not 
hixn in the -wror^ way to a wTPCwrxg ^^rtahdardy yy-" ' 
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¥*^"^ cij^ 3Et4ei3pa^ o* 

.JL^ TJni'V“4&x»i'fcy' of ^l>exYfooxi:, on SfcO, aioologgy' 

ta^j|jic»s1: a-n ixi'v'ost^i^&'fcoar of liii^li. IllS«5to.oau-fco^ 

a.'fc ^1>o9xloen nEMio3r lart;o X^rof , AHo^mo IE^xola.olaon 

and c>t>lxc»n9, XJi?. JToJb-Xx JE^Lonxxio Ixooamo in oixlef 

aasist>axxt> %o X^arof. *1. Ajrtfa.nx' Tlxoxn-son^ and Ixo so 

oon-feinnod nnt^il 1017, "w-lxon. Ixo 'w^as tiO loo 

l^o<>nx*ojr in £>aireLsit>oIo^ 3 r and o3i:£>€»X'ixn€>nt>aI a!;oolo|553r. 
and -iv-as l>nt> aii tilxo ixoad of a lalxoSTai^ory* of Ills own. 
Ho laad ^yovionsly Ixooonxo loo-fcmrox* in a^prionlt<nx*al 
iKoolojsy in f.liLO Oollogo of Agirionitirnro, and Ijo was 
also in oli.ax’^o of “feHo na-fcmro-sfnd^^ olassos at> iilio 
Traininia: Oollo^o. 

iOr* I^onnio Ixad f^roat; jj^ift^ as a toaolxoir, fox- Ixo 
w-as sin^n lax-ljy- oloar ixx Iris loot>nr*in| 5 , tilroroiiglr, 
dolil>ox*at^ in xnamrox*, and of nnxnflEiod nat>ionoo- 
ITo Kad a disooxxnxroxrt of j>rofit»al>lo j>r‘ot>le»ms lo 
woi-k. atv, fox- ono of Iris oarl^ sxxooossos was axx aooonnt 
of llx<"> nxinntio slx'xxo-fcxn-o of flxo Islands of X^anj^ox-- 
Ixaxxs, A^’^lxioli lio iiad found in siiax-^jxly' doiixxod fox-rxx 
in soxno loloost>oan fishos. Aloxig wilbli tJL t>Jx 3 ^sic*ian, 
1«3 Ixoiajan Xx^ixi^ 'fclxo olfocjt. of oxct>raot> of t>lxoso Isltxnds 
oxx <3ifa.l>ofio jxa-fcion-bs, a disfaxit. Ixixx-fc of ixrsxxlixx -ferroaf- 
rnonf . X"'ox* varioxxs roasons, osjxooiall^y t-lxo diflxonlfy' 
of st>oad;>' six f.ixis o?cx>o xixnonX was not; oaxxriod 
fax-. 

Ctx oonxxo^Lion w-ifli lx is af^x’ionHtxx*xxl A\^ox!k:, i:>x. 

Ilomxix=% Ixooaxno nmoJa ixxl€3x*ost/oci ixx ont^xxixxolo^y, axxd 
til is lod ixixn, aloxi|^ vvdt>l» JMxr. ♦Jolin .A.xxdox-sorx , loot.m-ox- 
Lix lioo-lcoojxixXj^ in •tlio Oolloj^o of .A.j^ionlt-tix*o, t-o 
ixft/aolcL fHo jxi'oolonx of Islo-of -’W'i^lit. dis€3aso ixj Ixivo- 
t>o€is. 'X'ljiatxlcs t;o t/lxo jgoixoixxsitrj^-^ of JVlx-. A, H. IS. 
VV^ood, of dlassol, oxxo of f-lxo loadin^^ a'fxiax-ist^s in 
Sootland, X>x. Hoxnaio xvas alxlo fo sooxxro t-lxo assist- 
vnot^ of jyxr. Hxmoo Wlxit^, xvlxo w^orlcod ixx l^of. 
Slxoxxnaxx’sr Htrtlxolojgrioal X-xxXioxratox'y, and of jIVHss 
li^Isio Hax-voy, -wlio w^ox-ltod in Ixis ow^xi - It w-^as a 


^2KiMso of toaitn-^worlc, foxr it was X>3r. ::Bxrno4& 'WHito wild 
;;dSaF»t irodo^nisod tlxo sitonf^idanoo of tlxo tirao}aoalsnxito« 
woodi, and it 'was J>r, JELonaaio wixo dotnon- ' 
stxratod oonvlnoingly tiae oansal mXation laotwoon 
tlao znito and tlao disoaso. jA.t tlais tixno Ixo W'as - 
wox-feixaig fax- too laax-d, oa:am ixx ixajg tlaonsaxids of laeos, 
w-eolc aftox- w'oois:, axad lao jxx-oXaalaljjr W'oalsionod lais 
novox> xrolxxxst, tlaon^la oaxof rally' Jauslaand^d, IxoaXtli . 
In tlao last two ox- tlax-oo yoars l>x-, Itonnio w-as- 
worldling at tlao onx-ativ-o troatnaont of Islo-of-’VV'xglat 
disoaso and la ad xnado soxno ixnj>ox-tant stomas. 

l>r-. H/onnio Ixad xnaxay fx-ionds, w^oxi to liim lay 
lx is qaaiot, laxiassnming ways, lais sinoor-xty axad 
x-olialaility, and His xanfailinj^ gfonox-osity to otHox- 
wor-lcox-s. His x-osoax-oHos wnxo xnax^Hod lay tHoir- 
Hi^lx staxadaz-d of jp»i-ocsision and lay tHoix- oantioias 
tHox-oix^Hxaoss . ll>x. l^tonnio w^as aHont sis:ty-tlaxoo 
yoax-s of a^o ; Ho is sni-v'iv'od lay a "wddow', tHx-<^o 
daxx^HtfOxs, and a son. A. xnontH ox* so a^^ His oldost 
daii|acHtoxr -w^as xnax-xiod to X>x-. jPvTox-iaaaxa Vy"x-i^Ht, of 
tHo \\-’'ost of ISootla-nd .A.^iricultnx*al Oollo^o- 

Wxs x*o^re>t to aixxxoiaiaoo tHe> follo-w^in^ doatlas : 

1>X'. ,loaxa Hr-^tHos, orxtonaolo^ist at tHo 'ISTatioxaal 
3Vlnse»nm of ISTattii-al Histor-y, J?inoxxos ^Air-es, oxx •Tnly 2 . 

IVli*. <'’laar-los C'*nirtis, snjpojrixatoxxdoxat fx-oxn lH^4r tin til 
1003 of tHo IJotataio tJarnrloxis at JPorxata#ic» oxx .A-iaig:- lO, 
«.|BC<ad sovoraty “fixre> yoajrs. 

l*x*of. J-C. O. tlr-oy, fox-xxxeu-ly j-ix-ofossox* of oHorxxistJry ixx 
tHo 1 Triivtar-sity of CJaixo, wHo oaxriod ont inv^osti^atioxxs 
fox* tHo l.<oajyr^ao of IN'atioxas on tlao food jaxrolaloxns of 
•Taja^n axxd w-as Icno-wxx fox* ixis -wot-lc oxx iHo oHomistxy , 
of foranontation, oxa lO. 

l^xrof- WilH«ilxn "VVioxa, ox-ofossox* of oac.faox*£xxxe>xxtal 
XaHysios in tixo IJnivoi'sity of i^rlnxxioH, oditox* of 
<f<5x* axad of ** llaxxclHnolx dox- l^scjaorixnoxxtal- 

■faHysilc,*’ -w'Ho -vi^as a distin^xaislxod Artrox'lcor' on tHo 
xxatnxo of oatHodo and oanal x-ays, a^od siscty-fonx' 
yoax-s. 


l^Te-ws aL.nd Vi^'was^ 


'I'nja: Hx-ooHxxx-o ontitlod “ Hx-oadoast Hn^lisH X. 

Itoooxxaxxxoxxdatioxas to xnmoxaxxoox-s x-0|^axrdixx^ c^xrtaixx 
wcix-ds of doxxlatfvLl j>x-oxxnxxoiatioxa,* ' a^rliioH -w-as x-oocaxatly 
pcxHlisHod Hy tlao J3xitisix Hjroado as tixx^ Ooxc*f3ox7atioxx, 
is a solxolazly jxx^odnotion , and orxo tHat slxonld a]pjpoal 
to a w-idoxr axxdlonoo tHan tHat foxr w-lxioH it is jaxrincxaxrily 
izitorxd€»d. *l?HonfpH tHo jxoxa is tlxo aHlo ono of JVlxr. 

l^iloyd 3~axnos, of tHo IBolxool of Oxrioxxtal ^txadios^ 
t lxo -voioo , is tHat of tHo oac^xoxrt ooxnzxxittoo, -w-Hiolx 
iixolxxdos, axnon^ otHoxrs, tlxo H*oot X:.faxxx*oato and IMTx--. 
O. JSoxmaxrd ICSHaw', and was ajpjaoixxtod Hy tHo Ooxrjaoxra- 
tiorx in ^fxoooH, it is jpoixrxtod ont, is 4 ^o^oxmod 

l->y looal oon^roxxtion and jpnHlio tasto, and aXtHon^g^H 
xoost ]poof>Xo tHinlc tHoxro ax*o and wrxron^ w-ays of 

sx>oalcin.g» tlxojm» adjootir/'os ax-o only ax>:plioal>lo -wHoxNa 
t-lxo diffoxront^ooxxsidoirations of ipxroi>xioty all load to 
tlio soitrxo oonolxxslon. ** .TCHo ivifgim^GCKr a ooxnxnxmity 
dixxxHs in tHo sooial. ooolo^ tHo gir^atoxr is tHo nnifox:naity 
Ixx its s]gxoooH,:^'^ . . ^Ikoro,, is no standsard - ^jpar onnnoi H t ion' 
of oannot. . Ho dno-.-ond only ond 

. '€3^' \jpaeo^tHxoistion«- i language - te- - noH in 

slt(3xma^’w jp3coirn»yjH3is^Oii» of o^inal - antlueMrit^*' and 

Ho, Vo3C^^^M3 


tlxo taslc of tHo H.H.O. Has Hooxx tlxat of dooiding 
Hotwooxx tHoxn. 'X’Ho sjcxooial diffioxxltios of tHo task 
oxriginato in tHo disox-ojpaxxoy Hotwooxx soxxxxd axxd wxritton 
symHol, tHo pxxrosoxxoo of xxxany foxroign words, tHo 
xrolatioxxsHii^ Hotrw^on fcHo -v^alno of a symHol in tHo 
xxaodom langnago and tlxo rT-alno it Had in a olcxssicsai 
tongxxo, and tHo aHsoxxoo of any ixrixxoijplo to govom 
tHo ix^cidonoo of stxross. 

Tjbcxc task of tHo Ooncnnittoo, it w-ill Ho adrxxittod, was 
not oasy, axxd if ono doos not agx-oo witH alt tHo . 

-^xc-inoijplos of solootion, sot oxxt in tHo Hooklot, wiU 

jnroHaHly moot w-itlx littlo oritloisxn. *aPHo. xi^oo^SS^-. 
mondatioxxs* Hairing tHo jrxxraisowoxrt^Hy , dHJoot df 
ipxro-vidixxg soxno xnoasmro of nniforxrnlty in tHo; 
xcmnoiation of JSnglisH* will Ho wolooin^f^ Hy soiont^o 
xtnon^ wHo .will Ho ^partioidaarly intdacostfOd; in tHdso 
wHioH rolato to -woards, often txconHlHsfcOxno td £xrononn<»o» 
tHat a a no ftexanontly nsod Hy tHom, ' JkacnongsnoH words 
aro tsHo foUcrwizkg fa .dotrHIod '’Vowol 'Xottar- €*»*Mt**** 

^ d onHl o 1 1 raori snx i m 1 1 l^ttoar’ 
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intdloartciMg ^ihustrt^ x«i ^ItkCKKrt / ). t w^'OOix 8 t>io 

CM3^0J3t>io« i^AACbU aox-AStarr^attio, 

c5lA.t;«b o volTxttioxi.- " r - oo v - » €ry**«^- 

toT^y J^^^ra-'fcoary » xodLiui cv <5 >ye~o - lcx.l>ox> e»t>irG»s 

on. xsooonci js:y'll<a>]:>lo« xbtxo t«cillnx*]g^ dcn«^t>AliJi.x*j 3 ^» . nomon 

olci 4 >U 3 ro~-~~xi.^>an^nolcbi>nr 09 ^pckt^onti I>:gl 3 rt>enl>» oacoojxt; in 

* X-^oi-t-ons X*«.tie»n.t> * cmd. * X^etton-fc Oififioo,* ^Kvluioix 
X>atitie>n.i:., mtsion-^ — ^rIa.ynnLO« 'wi'tix fa^i^lxion, x*ovox*l30TOt:;ory- 
olxiof »t>nEM 9 s on sooond gf^IIaIxIo. s©oo*xcl«.T*y m’txroetet on 

foixx^lx syll«b.l3ie> x-o-fccfct-oxry ro-fc 6 . 3 rt.osry, asoolo^ionl 

z^-dl 6 j-io£i.l, 03cooj>fc in * JZoolo;^ccfcl Onrcioixs,* wfa-oro 
fclxo jc>ronnnoxnfcion is asoo -loj-ios,!. u^lfclion^lx naosfc of 
fclsoso 3 roooxnn\oncla.tions »rro in a/coord 'wifclx onrronfc 
jpmo-fcioo, 'WO l>olio-v^o fclxo oliomisfcs -will olr>jocfc fco 
‘ 6 yo-o-ciyno,^ t>lxo mofcctll'ULrgisfcs fco fclxo secondary sfcross 
in * rovori>e>rafcory,* and j:>orisajps Ixofclx fco * laTbdrafcory-* 

T'W'O of fclxo cenionarios of ^preafccsfc scion fcifio infcorosfc 
•wlxiclx ooonr noacfc year W'ill l>o tjxoso of fclxo doafcixs of 
TTlxoxxias TiTonn^ andL Sir Hnxni>lxry X>avy, Ixofclx of 
'wiionx died in HVfay 1029, fclxo former in l-.ondon and 
fcJhto lafcfcer afc Oonova. Tlxc t>irfclx of liToxAr'A^ fcoolc f>laoo 
in 3 VTS, fclxafc of I>aAry isx 1T78, fclxo cenfconarics of 
wlxiolx, in 1873 and 1878, Ixo-wcvcr, fclxc scientifio w-orld 
. allo'wed fco {3ass 'wifclxoxxfc jxx'ojpor recojg^jxifcion- Xn fc-lxc 
case of XI>avy 'WO coxnmonfc-od in oxxr oolxnrnns afc fclxo 
fcinne oxx fclxis laclc of rccognifcion, addin^^, “ leave ifc 

fco a foroii^n xxafcion fco Ixorxonr fclio xxiczxxory of one of 
dxxr igcreat/osfc cxcjzl oroi-s and fco a jzofcfcy jzrovinoial fco'wn 
fco ooxxxxnoinorafce fclxo Ixirfclx of ono of onr igrcafcosfc 
c Ixcndsfcs* ’ * Xfc is wifclx in-fccrosfc., fclxcreforc, -w-o learn fclxafc 
inc^xxix'iow are already Ixoinj;? made as fco w-lxafc sfcoj^s aro 
Izein^ fcalcen fco p>ay dxxo lioxna^o fco ’Jitroxxn.jg, wlxo -was fclxo 
firsfc fcro exjplain fclxo jxtiononxoxaon of fclxe infcerfercnoo of 
li^lxfc, w-lxo desorilxod fclxe opfcoxnefcor, fclxo j>rocnrsor of 
fclxo ojplxfclxalxnosoojzo, 'wlxo first, gave fclxo word * onorgy * 
its x^rosoTxfc soionfcifio significanoo, xvlio jxrovidod ongin- 
oors wifcli ‘ 'Voxxng’s xnodxxlns,’ axxd 'wlxo dociyxlxorod 
fcixo Xfcosofcfca Sfcono. Of XXavy ifc is oxxly nocossary noxv 
fco recall liis oxcjxoxrixnonfcs 'wifclx nifcroxxs oxcido, Ixis 
isolafcion of jxofcassinxn and sodinxn, Izis dofcorxixina- 
fcion of fclxo oloxxxonfcairy olzaraofcor of clxlorino, axxd Ixis 
invention of fclxo safofcy laxn]p. 

Yonxxg axxdX>avy canxo froxn fclxo * W’^osfc Ooxxnfcry , 

^fclxo fox-xnor froxn Soxnorsofc, fclxo lafcfcor froxn Oorn'wall 

Ixorfclx. Ixocamo disfcingxxislxod foUoxvs of fclxo Xtoyal 

Sooiofcy, Ixofclx. -woro coxxxxocfcod xvitlx fclxo Hoyal Xnsfcifcn- 
fcion, Ixofcix -woro foroigrx associates of fclxo X*aris -A.cadoxny 
of jScionoos, and Ixofclx aro commoxnorafcod in Wosfc- 
minsfcor Alxlxoy. If Yoxxng sxxrjpassod I>avy in fclxo 
dojrxfclx and range of Ixis soionfciGc irxqxxirios and Ixis ixn- 
monso loarxxing, I>avy Ixy Ixis niarxijxnlafci vo slcill, Ixis 
ooxxxxnand of langxxago, and Ixis jxoofcic ixnaginafcion 
soexxrod a j>o]pnlarifcy doxxiod Ixis groafc coxxfcoxnixorairy. 
Etofclx, Ixo'wovor, Jxad a -world -W'ido rojpnfcafcion, and w-lxilo 
Xlavy’s wrorlc is comxnoxnorafcod l>y fclxo XJ>avy IModal 
of fclxo Xloyal Sooiofcy, "Yonng’s is rcMMXgnisod l>y “ Tlxo 
*X?l3toxnas Yonng Oration ** of fclxo Optical Sooiofcy. 
Xt i» fco fclxoso sdoiotios fclxat fclxo soionfci£Lo -world 'will 
looJc for fclxo inifciafcioxx of fclxo pxropor -oololxration of fclxo 
cxonfconarioB of fclxoso enxianonfc xnon of i^ionoo.. 

.I^MT for JTnly 27, is a report of tlxo address 

Ibiy '^rof» X..*'. O. INTo-woIl of Xitostotn XXni'voxi^tj^ dn Ooimt 
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3Etxxxnford’-~^Soionfcist and 3E*3x.i1 anfclxropisfc,* * gi von .at 
*lYoSnm, lidaSs*^' on IMCar. 2G, tlxo - ITCS-tJa. annivonaary of 
Xtnmford*s Xxirtlx. RxxTnf ord is Xczxo-wxx as tlxo fonxxdor 

of tlxo Xl.mnf<^d Xdodals of tlxo ^oyal Sooiot^j*- ,and 
of tlxo Axnorioan ^oadoxny Of ' -Ajcts SoionoOa of ^ 
ISosfcon, and also of tlxo 3Etoyal Xnstitntion ; Ixis wlidlo ' 
oaroor -was pormoatod Ixy tlxo dosiro to apply lcnow-» 
lodge fco pjvaofcical onds, and X*rof. ISTo-woll spoalcs of 
Ixixn as -fclxo first xnan fco advooafco sozxsilxlo Ixoxno ooo- , 
nomios axxd rational diofcofcics.*’ 33orn plaixx !EKonJanxin 
Tlxonxpsozx, ifc -was door go IXX. -wlxo Inxlglxfcod Ixxxrn, 
and fclxo ISloofcor of JXavaxria wlxo nxado Ixixn a Ooxxnfc 
of fclxo Holy XtoTTxan 'Kxnpiro. Xtxxxxxford’s vorsatilifcy 
can 1 x 0 xncasnrod Ixy no oi-dinary standard, and ifc 

vs? as dilxlxon wlxo dxxlxlxod Ixim ** IMCr. Soorofcary 

Ooloxxol ^Admiral plxilosoplxor ** *rixompson- Of fclxo 

X 1 . 03 ''al Xnsfcifcnfcion, I*rof. USTowoll roxxrxarlcs fclxafc Xtixm- 
fox-d’s ** conoopfcion -was a porfoefc oxcpxrossion of 
Iximsolf. Xfc comlxinod soionoo and plxil antlxr opy ; 
its twofold pnri'>os€3 w-as fco soolc fclxo fcr-xifclx and xxxalco 
ifc xxsofxxl- IXnfc, lilsio many insfcifc-nfcions os-fcalxlisliod on 
Ixroad foundations fco znoot fclxo spocifxo ixoods of a poxriod, 
ifc w-as not dovolopod as fclxo foxxndor planned. Tlxo 
practical axxd fclxo xxsofxxl as soon l>y Ooxxnfc H.xxTnford 
-wox-o soon ovorslxadow-od Ixy fclxo scionfcifxo. Sfcovos, 
Icifcolxons, and confcomporary moclxanical confcrivaxxcx->»s 
■woxro gradually sofc asido axxd qixxiofcly forgofctoxx. 

JMLodols -woro replaced Ixy xxxexx ^ixx sxxcoossion : X>av 3 '', 

Xfaraday', Y’oxxng, Tyxxdall, Xta 3 ’'leiglx, Xlow-ar, Hragg, 
an.d xxxany ofclxers. Tlxxxso xxxon liavxx cax'ricd ox xfc 

Ooxxnfc Itxxxxxfox*d*s aixxx not Ixis sf>eoiai pi axis, Ixxxfc Ixis 

aim as a scientist axxd plxilanfclxx-opisfc disco v^ory of 

fcmtlx wixiclx Ixolps nxanlcind.** 

Tmc €>/' tHc for tJh^n ojT tJte. 

JF*ctr%cri^ of JETrzxpfrc is arx e^coolloxxfc nxoans of px*opa- 

gaxxda for a x^ory -wox'tlxy olxjocfc. Instead of tlxo 
formal reports xxsxxall^^ coxifcaixxod in snclx a pulxlicafcion, 
fclxo recent issue of fclxo .fo-amaZ lias ma^xy slxorfc axxd 
roadalxlo articles on varioxxs aspects of fclxo faunxx of fclxo 
Hirifcislx lExnpiro and fclxo xxxofclxods cxdoptod for i-ts 
preservation- IsJx.fcz-'acfcs are givoxx from fclxo infoi’-ma- 
fcive reports of fclxe gaxne -wardens of fclxo Transvaal 
CSaxno Xtesxjrvo, of XCenya Oolorxy, and of fclxo Uganda 
X^roteefcorato, and fclxosx^ trxdioafce -fclxafc fclxo regulated 
slaugix-fcer of gaxxxo anixxxals l>y licence nxay t>o a profifc- 
alxlo Ixxxsiness as -well as a xxxoans of conserving -fclxe 
sfcoolc. Uol. J. Stevenson XXaxxrxilfcon writos xxpon fclxe 
Ixuslx pig, axxd axx article on game and fcso.-fc«o fly in 
l^^yasalaxxd states fclxafc fclxo slauglxfcor of Ixig ganxo only 
Xxas not suoeoodod, axxd cannot succeed » in reducing fclxo 
numlxers of fcso-fcse, fclxo indication Ixoing fclxafc ono rosxilfc 
is fco oaxxso fclxo fly fco range farfclxor and Ixecome mox*o 
prone fco attack man. THo game -warden of 3&Conya 
praises fclxe introduction, w-ifcli a view- fco fufcxiro 
lilxerafcion, of fc^cofcfcislx rod door fco fclxo IxilXs of XCipipara, 
and proposes fco fc-urn down Indian IxXackl^ndc in fclxe 
Oolony. lEXe refers fco otxjeofcors fco -fclxis polics^fr as 
‘ fclxe paroolxial view.* On fclxo oonfcr««y, -fclxo ol>j 6 crfcion 
fco fclxe setting f xoe of suolx importations is fclxo soionfcifio 
vievr, and fclxo wardon*s comparison of fclxo sfcdo iciTxg <>f 
a -wild oo-nnfcry wifclx foreign anipcxals fco ^ fclxo -oXxIfciV^fcion 
of oxcofcio' planfcs -in a gardon is posido fciao ^poipfc^-^ ICfc i^ 
su^ftoionfc fco polnfc o-uLfc Ixoxo fclxafc fclxo fcixjnexing' Iocmemx of 





Aliens luevd. iax orfsli^x' l«trfc< 3 e a -%rcKpy <^xwoi> azx*! xa-^ 

jxxxrio^xaua -A£l^90t> 'iJtjpcxxa. 'ftSuo xxA-fci.’^^ l?AuixxflU3 ‘fcrxi^ -w^txioilx. *>laey 
'wox^ ^>lxJtr^i»■fc^ ' aki^Jf etlfcixOnjjplx. ^oxsxerti-y speodLfioaJLly ^ 

<disolA£zn«i xro«x>o ar t«»^flb>iJi.ifcy ^oor ox^izxioxxs excf>z*eimK>Gl ixx 
Ax*t;icdo» iJQ. it«i v if o -fcxnxs'fc -tlxAts elxie ii» no 

I>olioy cucxd it> -w^xll txag it:s x-rLfS-xxonoo Cb^sbin^t) anolx 

inferocixxotioxaa xxxxloaa tlioy Ixo nxcbci^ -fco mooti somo xtoaX 
xxockX <y£ tvXxo <5Lis-t>zrxO't;. 

Tm:® ooXloot^ion. of oXxomioAl xxxoxxxoxrAl^ilxA Aaaomlxlodl 
l>y ±>ivG> lAtna X>ir. !!E:<X.i^aiar tB^Alxa iSxnl't.lx IxAa l>oo3nL x>XN0«MBmf»c»<5l 
t;o tilxo ’CTnlvox'al'fcy of UPoxxnaylxrAxxiA toy tois •w'ido-w' ^ 
it> x«nlll too i;>x*osoxrvrod ixxt>Aot> in iti» jxxroaoxx.'t^ aot>t>ixiL^ in 
i,too MC«bj?riaon Otooxicxiool. X-AtooxAfory of ftoo X_Tnlvoir»ii>y» 
Mxdi will too Icnown a 3 “ 'X’too :^Atoa Sxnitjlx 

JVfonxoxiol Oollootiion in Kisi^oriool Otooiniatry.’* ‘X’too 
LJnivoxai-fcy is xn Aleinik nx-XAn^omon-fca toy wtoioto it> 

xvill oontinno "fco too Aooossitolo f^o visif-oxs And st>ma.clon.t>s • 
of -fctoo tois-fcoTry of otoe!>mist.xry, nxany of wtooxn dnrin^jf 
X>r- gianitto^s lifo-fcixno toAd fr-oq^nont; xooonrso fo it> foxr 
st^^iciy And xosoAxoto w-oxlc. X>r- Si^rxiittoj, -wlio diod oxx 
JVIoy 3 i-tois yoAi*, IxAd sox^vrod as o-morifna ipr-ofosaor 
of ol3ioxni«fcr*y At> -fctoo X"^niA^ox^ity Aftox x-osi^ninj^ i>too 
|3x-ovos’fc«toij> ixx 10^0. *T*too oolloofcion oojmjpariaos f-toroo 
xjiAirx dd-visions- *l?lxo iirstv oont/Aizxs Atoonf 4>00 Axxfo- 
j: 5 fAI>tood lot-toxs Axxd xxxAnaaso'rira't-s of oaninon-fc ctooxniatis 
of All nAfioixAlifioa ; ftoo sooond is xxiAdo n]p> of Af>i>xo3ci- 
mAtioly lOOO x^orfcx’Ait, And ongpx'Avinf^s of i->xo- 

ax-xinon-fc olioxxxistis fxoj-yx t/too dAys of "ttoo AlotouOmistA to 
tlxo x>xosorxti tvimo, Axxd t-lno 1>toiT-d oroaxsist-s of xxoAxrly 
lOOO toool«,s orx Al<3tooxxxy And oIxoixiistx*y. X'xx Addition, 
t tot^a•c^ is An mxaasxxAlIy x*ax*o crollejotioxx of l>ook:s And 
arxAxxxxsoi’ixxt'S X'olAtixxg; to tlxo liistoxy of tlxo 'XlnivoxTsity 
»■>£ I^oxxnsylvAniA And tlao livos of oxatstAndiax^g Alaxxxxni 
anxd xnoxn tool’s of tfxo fAoaxl ty. XXx*. Sxnitlx IxAd lon^ 
tooon intox*<=»sto< I in tlio lifo And vi.'^oi’J^.s of IPx-iostloy, And 
ixx 102 €1 liAd doj^ositod in tlxo l*x'iostloy 3VCxxsoxxnx At 
ISS'or-tlaxxxxxtoox'lAnd, I^a. , a oollootioxx of I^i’ioatloyAnA 
xvlxicsli ’w^ls sAid to too tlxo lAir^ost of its kind And 
irxduLdod l^x’iostloy *s toAlAxxoo And tlxo oa’i^iaxAl nxAnxx^ 
Mc’x’iX>t of ** ^Rriostloy’s IVXonxoiirs-'* ’ 

A joxa!^T 03cjxoclition of tlxo l^oxroy 3lAd.on IdoxrxoxriAl 
Kvxnd And tlxo j^xxxoxrioAxx glolxool of l^x-otoistox-io mosoArolx 
(<^>f ’vx'lxidx l^x*of- O. Cl. IVfAcOvxrdy is tlxo Hxjrootor^, is 
It'A^-ixx^j ^Blrx^lArxcL to-wArds tlxo ond of tlxis nxontlx to 
»*»xi'r*y ont A i>i’olxistoxr£o sxixny^oy in sontlxor-n ICxxrdistAn. 
f'iio xxxxxrty -will ooxxsist of IVliss X>- A. jEI- ClAXTrod, IVfxrs. 
f’- A, flAyarxos^ l^xr. jF*. Tvx»’'viilo-l^otro, Axxd IMEwr. Irfcotoojrt 
l-'ixxrxlcs. Tlxo sx^ooIaI otojoot of tlxo oxc^xodition Is to 
hxaIco soxxndirxjQc^ in tlxo nxxxnox’oxxs xxzxoxtjxlox’od oavos 
wliioix lio noAX’ tlxo Xr'Acxi-ilPox’siAxx fjcontioir in tlxo noij^to- 
>><>xir*lxood of IStilAianArxioto. It is Ixojxod tlx At tins 
<iiHtriot, w-lxicsix offoxrs a oonxjxlotoly noxv Hold to tlxo 
px’elxistoxiAxrx, xxxa3^ yiold ixn^oxrtAnt txrAocss of iXAlssolltlxio 
ixxtxix. Tlxo jpaNolxistoxTio sna-voy^ OAxrapiod oxxt tlxis yoAr 
foi* tlxo li’iold I^uaotxxn toy Idir, Hloxn-y ITiold Ixas slxoxiK’n. 

tlxo ISToartlx AxrAtoiAix dLOSor-t, Ixitlxorto xro^Ardod. as 
«• ^<^o^n^A 3 pliloAl toAarxriooc* w^as,. on tlxo oontxrAiry. a lxiislx>> 
\vAy foxr l£lxo' jpbcdsaolitlxio tritoos. And tlxo £>x’osonoo of 
pdxnolitlxio xcxxsn ixx noxtto^-oAstox’xx IxrAqi was doxnoxx- 
«tnxtod, an . tlxo onnrso of A slxoxrt ^xolirxxixxAary sturvoy 
'W'lxiolx . 3 k£iseL ClAxiod aatxAdo loot IB^otoarnAry* toy tlxo findin g 
l^o-uuBtcudAxx ^iinplencxentB ixx g^A-v'ol-sjpxOAds , no ax* 
^£*1x000 dfwoovoxioA ^oint to tlxo oavoa of. 
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dECntdiotAn as- a ‘2>xoTna.sing Hold fox* fxxolxistox^o -virox-ls* , 
Otxd. tlxis f Aot is folly xooogxxxsod toy tlxo X>o{>Axrtxxxoxxt 
•of . vAiXXtiqinxtios At 3B»AglxdAd, xap'lxiolx is Assistixxg tlxo. 
^oacfXodition .ixx oxpory piossxtolo *woy- . 

Ajsf xin^pofdAnt ixoxv* . fxxroooss for tlxo jp^xrodnotion of 
xwrood .’j>xxl 3 p> is now toolng. do-volox>od.. Ax^ id^ol 
nxotlxod xxxxdoxxtotodly is to tooil tlxo xtaxt^^ 'wood nndoir 
p3*ossm?o ■wxtto. OAxxstio sod a solxxtion, so ttoAt tlxo Imgno- 
oollnlosos Axro dissol’vod Axxd Almost ;f>njro oollnloso loft 
AS A jpxxljx, xroAdy for* pvA^xoa* nxAlcialg, AxrtiHoiAl sillc 
WAnxxf Aotxxr*o, And so on. 13nt Ixittoor-to tlxo xrosidxxAl 
liqinox-, known as * tolAok: lyo,* Ixas tooon A *WAsto j^xro- 
dvxot- X^r-. ICx’ik X-. ItinnxAxx, a S^wodislx olxomist, Axdod 
toy An £2nglislx orxginoo**, Ixas no'w foxxnd a xnotlxod of 
ntilising tlxis * tolAok lyo.* *X*lxo lAttcxe is ovAjpoxTAtod 
down a.^oco'Z^o to a tJcoAc^^lo-liko jpxrodxxct, -wlxiolx is tlxon 

OAxrtoonisod At not Atoovo TSO** JP*. in. x?’otojrts, gi;ving a 
wlxolo sox*ios of vAlxxAtolo i>x*odxxots, inoluding motlxyl 
aIooIxoI, Aootono, motlxyiotlxylkotono, Aootono oil, liglxt 
tAr* oils, IxoAvy tAX* oils. And tnx’joontino. 'X'lxo xrosidno 
from ttoo xro torts, knowrx as ^ sod A 00 aI,’ ooxxsists 
ossontiAlly of sodinm oArtoonAto And fr*o«:> OAJtrtoon, And 
is toxxmt on a s;|pooiAl now dosign of xnoolxArxioAl stofeor, 
w-lxieli. oonsnmos xnoro tlxAn 0*7 I>or cont of ttoo OAartodn, 
tlxo IxoAt tooing xxsod for stoAxn gonorAtion, ’wliilo tlxo 
sodixnxx OArtoonAt-o is oxetrAOtod •witlx x?eAtor And aro- 
oorxvort-od into oAxxstxc*. sodA. A lArgo on ttoosex 

linos is now o|>or*».ting xxndor* tlxo svxixorintondonoo of 
X>r. ItinnxATX At Ttogonstoxxrg in llAxrAriA, witlx w*Ator 
from tlxo I>ATxxxtoo, txxrxxing oxxt €tCK> toxxjs of |pxalx> s* 
xnoxxtlx, wlxilo oxetonsioras Aro tooing OAxrxriod oxxt to 
2000 tons a xnontla. A 13ritislx HnAncsiAl groxx;(> 
is xxow* to dox^olojx tlxxx jxroooss tlxroxaglxoxxt tlxo world 
in €xssooiAtion witlx tlxo origin a 1 oonxfXAny, .AJktio-* 
toolAgot OJollxxlosA of S^tooklxolxxx. Ak. jprodxaotion of 
1000 tons of ^ lC.r Aft * x>xxlj> is stAtod to rosnlt Also in 
2^ tons of motlx 3 ''l aIooIxoI, 13 toixs Aootoxxo, 13 tons 
nxotlxylc?tl»ylkx>tono, 12 tons Aootono oil, 3 tons liglxt 
oil. And SO tons lioAvy oils. 

'ITjLris sovoxxtlx sossioxx of tlxo IxxtomAtionAi Oom- 
nxissioxx on XllxxxxxxnAtion is tooxng Ixold At ^ArAnAO Xnn, 
3Sr*Y., oxx gJo{>t. 22 — 23, xxtxdor tlxo jxrosidoxxoy of Mix*. 
Olifford O. JPAtorson, i:>ix'o<?tor of ttoo ltosoAx:'oto X^AtoorA- 
torios of ttoo Clonc^xrAl iHSlootrio OoxrnjXAxxy, X-td., l^orxdoxx. 
.A. toxxx’ of tlxo j^xrixxoijpAl oitios of ttoo oAstom XJnitod 
StAtos, orgAnisod to^*- tlxo XllxxjmxnAtirxg XCxxginoox'lxxg 
jjSooiot^i^ of Now- Yox’k <S.oj>t. *7— IT) Axad Also tlxo 
axxxxxxaI CVxnvontion of ttoo Sooioty At Toroxxto <Soixt. 
IT — 20), jxrooodod ttoo xnooting. ’X'too jBritisto dologAtioxx 
i» jxArtioxxlArly strong AJtx<l oonsists of foxxrtooxx xrojpj:*o- 
sontAtix.>’Os of ttoo tootoxxiOAl, ipx’ofossionAl, asnd oomxnor- 
oxaI orgsunisAtioxxs intoxrostod in illnxrxlnAtion. 17'Wol'V'O 
jpAfxoxTs Aro tooxng jprosontexl oix toolxAlf of ttoo a tioxxAl 
XUxxxrninAtion Ooxxxmittoo of C3roAt IBtxitAin, wtoioto is 
rosjgxoxxsitolo for ttoo J3ritislx rofarosoaxtAtion At tlxo 
rxxooting. Xn Additioxx., tlxo Hritisto JSTAtioxaAi Oom* 
mi ttoo, wtoioto Ixas ttoo soorotAriAt xros^ponsltoility-for tlxo, 
sntojoots of ooloxxxpod glossos for sigraol Asnd of . 

dAyligtot ito^^^oninAtiozx, is jprosonttoxg , A at^fe!lJaMC>rt ' ewex AAoto- 
in oollAtoorAtion witto ttoo ,yA«.Tiot»s noti^toaAtod 

toy ttoO' ddxmtrios wtoioto . eu^ anieasnto^aaifs' ^4;^' tlxo Odxn- 
mission. Ttoo ^ jgxrogr A imTT Xo lzxoltadc»s Hfty<.two jpAjpors 

oo’iroxaxxg a 'wado rAngo of Antoj.oc3ts of 'toaajxoxrtoaxooto ^ 
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illuxviija€i,t>ixiL^ i^src^Htb^Gt>id^ xxx4S^d^.<iia^% 

of »pi«o,o< 0 * 2>^l^jgp^ifcp» f ipb«xx 

oooi3^tii-ios atr*o «irf.t^pirAdLixi^» tii^d t>liiojrP i« o^v^ar^y- ^x^oe^jflkopf. of 
«, Aroapjr £(iLiooosfi&fol sara,oofin^ Of '^1:^0 Ooccoanoii^eicKO ori.<3.CKi* i-f« 
jnx*8t. JSr-ifijatli j>ro»i<aojat.^ wjio, fo^^tvHox* wi"feK itis 
f ewf^r, I>r. JT. 'W^. T. euro tyo t>e» oooi^x'a.'fca.ilcA.t^odi otx 

t>3n.o »jploi:xd[ici »o^j>oirt> i-ooedvocl froina a.11 ooootJriow 

7 :>a,jrt:KiCfii>€»^i>io.i^ i»i tilitO 'Viroark of t>I»e> OororoisEMorx. 

i^OiviTEB t-ixiao Aiv-o zicLOxa.'fciozi.ocf ijtjL -fclAOso oolvu-otiis -tko 

e»lfoi*t.» of -tilxo -A^stx'OooiORiool If^ooiot^y of flxo I^Mucsifio t-o 
oxiltivekfo i>OLl:j>lio ixxtvoroMtv in ajatix-oxxoox^’' loy t/lxo i««uto 
of loa,fio1:*s ooxif iJi.ixxiri#? I>op>oltxarly-AA’'jrift:oo. «>]:x(^ oo-tylitojri - 
t>«,t-ivo ioLfoaTmta-tiori. oix flxo lo-tyowf viows a,ocl. cii«oc>Aro»*ioei 
of 'woi'korsa ixi- tilxisi lox'ti.Txoli of wcioooo, 'Wo a.x'O j>1ooj=»ocA 
■to locwrri. tiliot> fljiits pn-aot-ico is followod £l1so fey ± 1 x 0 
USTow 2o£i>l.eior).c} -Astroimoirixioa,! JSooioty, *xrid o sot. of 
P»€urxxx^lxlo'tS -wfiiofe avo fexxvo i-oc-joritly rocoivod ■fcost.ifios 
t>o tfeo A’a-lxju-xfelo ■wox'lc ■w="feiofe fciooiel.y i« doixi^ izx 

t>fei» dizroot-iorz. '3’'lxo jxxxTTi|‘>lilots a.x'o lojetiiily x'ojxritxl.w 
of «i,x*tiolos J3«x.d zxotos orx o.st.x'oxiozriios.1 irx«.tt.€^**s -vi’-feiofe 
ixtX’V'O feooo jptxfelisfeod fxoT'iodic'.ft.l ly iix -viLXX-ioxis TSJoav 
J!S oebl.exrxd joTax’oa.l«- Tfec^v' dos-l Avitlx suoIa z»xa.tt.<^x*s o.m 
■ fcfeo tifeo feotxvOos in A^txr'ioixs ixxoxi-fcfes of f-feo 

yOcfcx'' (io. C30ojno3cioii -witfe wliioli, oyj j^ortzioity is t.«.kozx 
of iirvpOrX'fixxj;? iotox-ost-irzi^ irxfoT-irxxxtiori 001 x 001*0 irx^ ffeo 
Ar*a,rioxxs ofejoct*s visifelo), fi*o€?ly iotor-sxxt^x-sod AV^ifclx 
j>oorirx» £bzxd * x'o-vx^^x’ios ’ irA«i>ix'od fey ir-feo ooxxf .ojroxzla. - 
t^ioxx of oolost.ixx.1 ofejoetts. '!I''lxo J^Toav j:iSos,l4xrxd |xro»s 
ov-idoixtly xxx*dcos •xxrn xxlo x^T*oA*isiorx for tlioso of .if» 
jroaidors xvfeo 40wro irife’-xA^stod iix a.st-x*orxoxoy , xxzxd ■w'-o 
ooxx^z*Cbt>ixX<xt:>o ffeo g^ooioty orx tlxo offoi-fs it. is xxxs;.lcirx^ 
XIX ;pr*of>ouriix|g flxo rxow*»jx^xfxc?x* s.z*t.iG!los o.od xrx €5>ctoxxdiogf 
t/lxpii* xxsofxjtlrxoss fey tlxo isstxo of rejpx^ints. 

J\. MCTJJEUftLOA^Kras: Avliiofe lists <*xxxx«eK.l txxuoIi loss of lifo stzxd 
d 4 a.zxxo>|go -fco jxstssoii ovoi* t.lxo W"osty Xxxdix'-s «, fow 

d«tys st^o, A.o<3ox'dixx^ to 1/lxo ‘Now "V^orlc oox*x'osjxoix«loixtj 
of t>lxo flxo -wixxd at. Saxx dxiaxx oxx feoj^xt. 13 feloA*tr 

fox* si>c: lxoxxx*s at; lOO xxxilos arx Ixoixi*, ocoasioxxally i*isixxg 
■feo ISO 3 pcxilo« axx lioxxx* ; t>lri€9 axxoxxxoxxxofox* at tlio xvoatlxox* 
fexxxroaxx rogrist-orod 132 xxxilos aix Ixoxxx* feofore it -was 
oarriod axvay* Tiio stomo. xv-as tx’avollxix^ xvost-rxoxrtlx- 
'W'ostAJvax'ds at afeouit 300 xxxilos a day. Xt x-oaolxod tlxo 
Xf*lorida coast feot-wocix Udianxi aixd OTxzixitox* Xxxlot oxx 
fiScjxt. 10» aixd a xj^xxd velocity of 13S xxxiics axx Ixoxxr* 
■vras xofaoi*t€>d at X*alixx Uoaclx. ’X'lxc stox-xxx travoiTsod a 
fecit afeoxxt .SO ixxilcs -wide, axxd coxxsiciorafelo daxxxa^o to 
Ixoxxj^s, oorrxxnrxxxtxicatioixs, axxd ^ai*tioxilax*ly to ci*oj^s, is 
3 roji>ox*tod, Tlxo greatest loss of life sooxxxs to Ixavo feoerx 
at X^oarto Itico, -wlxox»e tlxo dcatlxs arc cstixxxatcd to 
cstcccd a tixoxxsaxxd. Xxx X^AmiTaxe of Oot. O, 1 020 

<]|>, 02-4^), H/Lxr, V'- X^cwxxfeaiaai, o±* tlxo JVIctcorolo^ioal 

OifiEicc, disoxxsscd tixe iixcidcrxcc of trojxical cycloxxcs, 
sfeoAvlxxf^ tfeat tlxey xxxay fee cxcj>cctcd at tlxis tixxxc of 
year* azxcX leefererxce to tlxis article -will slioxv tlxat tlxo 
X>resexxt Ixxxrricaxxe is follo-wixxg tlxe xxsxxal coxxrse of 
sxxclx 8tOX*XXXS. 

Xt:Kj9Li>:E:3Ets of xvlll rexrxexxxfeer tlxat afeoxxt a 

year a^o a discxxssioxx arose x>xxt of a review of X^of. 
O. S£>earxxxaix's work exxtitled X^lie ..^^feilxties of TMT^r* s 
tlxeir !£^atxxre axxd IMCeasxxrexxxexxt ** <3Sr-A.si?tT»JH:* O* 

jp- ISX ; ifiSTov. i2, p* 000 >. *X*lxe aixfejeot Ixcm^ feeexx 
piGh^rried fxxrtlxer irx two reoeixt pape^rs* oxxe fey XCarl 


.X^a^oxx axxd. B^ss l^ovd iix <X>eo« 

axxd tfee otlxer fey 3PS?of , 6.pearxxxazxXzx tfee 4Jfx>^U9-»xocZ- 

«»/* (vol. 10>* wlxiolx tfeose, ixxtecpested ixx tlxe 

cJUsoxtssxoix zw ixxvi-ted to eoxxa^fey, . . , . ^ ^ ^ 

A S'or.AJExx^xt^-pi. picked xip ^ixi ,X-^^ioesteri*^ipi^a3Ked 'wdfsfe' :'^fe 
ixxsorxptioxx ** IVfxxseoxxx* Ootefeorfif* 3wedLexxa» 3430,^*' 

Ixas led tlxe 3L«eicester IVXxxsetxxxx to prepare a case illxxertra't'T' 
xzxj^ loxxg:- dis taxxoe flig^lxt .axxd zxxetlxods of rlxx^ixxg;* . 
sixxxllar exclxifeit xllxxstratixx|^ feird -xxxx^ratioxx Ixaa feeexx 
ixxstalled at tlxe Oastle Udtxsexxxxx, iJ^orwiolx* Avlxeare a 
ooxxxxxxittee is prepariix|g a scixeiarxe for tlxe adei^xxato 
display of tlxe fxxxo collectioxx of JEJritislx feirds ixx accord- 
axxoe Avitlx rrxodex*xx xxxxxsexxxxx xxxetlxods. .A.zxxoxxf; aooes- 
j sioxxs xxxeo tioxxed ixx tlxe reoerxt Iteport of tlxo l^oi*wiclx 
IMIixsoxxrrxs Ooroxxxittoe is a sot of 33skixixo -weapoxxs, 
^arxxietxts* axxd doxxxestic xxtesrxslls* collected ixx ]E^affxxx^s 
Z^axxd fey tlxe Itev. d- 'VV- I5ilfey, wlxo resided tlxere for 
tw^ex\ty-£xve years. 

2>Jro'r*xor: Ixas Ixoerx issxied of tlxo fortfecoxxxirxj^ seooxxd 
Iritorxxatioixal Oorxfereixce (and .tCxcliifeition) oix T--i|?Ht 
axxd H.eat. iix 'XXodicirxo, fcixix’i^er^-, £i.xxd !t*ixfelic Idexxltlx, 
‘X’lxis Avill l>e IxoJd txt t-lxe UxxiA-'ex'sity of l^oxxiioix oxx 
Oct- 21>— ISTox^. 1. fcit'ssioxis will feo Ixelil iix tlie *xft-or- 
ixoojx axx<l OA*exxiix|ac of tlio fii*.st tlxree <layM, and ixx tixe 
afterxxooxx oxxly of tlxo last <lay. tHevex’ai ooxxtirxentxil 
axitlxorities are exepeerted to take part in tlxe discxxssions* 

I axxxoixjar w^feoxxx xmxy fee mentioned .X^rof, .Tessixxek* lJ>r, 
ISTaf^elsxsl-ixxxiclt, axxd l>r. JI"Iax*kamp. An e>cfeil>i tion 
of apj^iaratixs xA'^ill lie Ixelii in tlxo O roat 1-1 all and tlio 
fCast CS-alJery of tlxo XJixiv*?rsity adjoining: tfe,%’» tVxtxfer- 
exxco mail ? it will feo opoxx fx*oxn 2.30 t^> 0.30 i^.Tva. eaclx 
tlay, dosing at O on. ISTov- I- rflio cixair will feo 

takexx fey X*ioxxt. -Ool . T«^. Il3. l?'xM>inan tki, IVt. 1-*. . <'lxalrxxxo.n 
of tlxe i?arliaixx«>rxtary IVlodical Oixxxixxxi tt-c^c*. ’Ifixoso 
wislxixig to take part ixx tlxe disoxxwsioixw slxoxild sexxd 
tlxeir rxaxxxes to tlxe Ooxxf erencse X>epartxxxcxxxt* 

•/"ci-srznxcx? <»J‘ -dc^'ino/Aer'c*^^, IT JB''eatlxex*stoixe Xlxxildings* 
X..orxdorx* W.O.l. 

J?t®ic3XC3srr appoixxtnxexxts to soiexxtifxo and tex.?lxxxic5al 
departments xxxade fey tlxe Heox-etary of State fox* tlxe 
OoJoxxies irxcli4.<le fom* snperixxtejxdexxts to tlxe A.gi'i- 
cuLltxxral ll>epartmexxt, ^Nigeria, xxaixxoly* IVlr. O- «.! . 
'V^oeloker, IMr. O. IN', JKl. nt'mxxfexxll* 3Mtr- d- MI. IPalmer* and 
HVfr. IE- 'W. Eeaclx. 3V3Cr. X€!. S- IIVloi*gan is appointed a 
j-xi-odnoe inspector to tlxe same Xlopartrnexxt. A fox-est 
sxxrA''oyor* IlVfr. J, 13rxislxwood * and a A'*eter£ixax*y officer* 
IMIr. 'W'- O. IVTcEIay, Ixavo feeexx appointed to JtCenya 
Oolony. IMr. O. Oowan Ixas feeexx appointed sxxper- 
intendent to tlxe Oold CJoast Agrionttnx'al Xlepax't-' 
ment ; IVUr. IHl- JBmin»-T..icfe., feortioxzltxxrist, 3t. IMIelena ; 
HVTr- Id. I*- Sxxxart, agricvxltnral ofUcer, Mritislx Hlon- 
dnras ; Mir. E. E- IMartyn, feotaxxlst and mycologist* 
Eritislx Onlana. Slixe of tJxese appoixxtmerxts are of 
sclxolaxrs selected for tw^o years traixxlng itx Oreat 
I£lx*itaixx and at tlxe Imperial Oodege of tfropioal Agri- 
odtnre* Tx-ixxidad, zander tlxo Ooloxxiat <>dS.oo Agii- 
cnltixral Sdrxolaxrslxip ^olxeme, wfeose oonrse. AnisJxed 
last J-utne. Ajmongst tlxe transfers no-t^U^d . dU» • tlxat of 
ISfcfr. O. "W'. Jf. Xfltxe from the O-amfeia to the Cvolcl Ooasi- 
Agrionltxaral lOepartmerxt. 

*T* rrxc Oommittee on photooIhenxieKhry of .the .INTationai 
lEtesearoh. Oonnoil of the .United -Statee .haa 4 E»eK>cnxtly 





i«a.«aM^»dt- 4<iw aSjpigafc ItltxiA o-pjE^te^ ‘ ;qp(s»Il«ro‘fciOML’ , 

of si3c;^3ii«fcilpc»»ei wl:»S<>3Ni; fiat' isGb^. ^ ' 

' ?U>^t3Qfci’' ^ieL , 

<f\iot^ioxx l>3r JEi- 'S. Taylor, T?l%^ i» o03ti*^dLoj?«Mi 

fx'ojm Y^otAx 'fcfio oacf>eirfxnojEi.t>»V «unid| ]poin.t^, 

of vie»w, and. Buxxt^ixoxrt^ aro r ■KT. g5. riTayio**, 'W. I>. 

I3an<5Jroft>. O, ^.. ;F'oar1>o^» O. X>o X^a^slo, 3. O. i:.-find, 

' and A- TTna-noa*. 

'Wae: fjiavo jroooi'vcsd a oojay of M!o»«i*®. Oort3lin45’*» now- 
I oafalO^no of !13arii:>ijbfrla oJixomioal 'Halmn.ooa and wr€n|^li.'ffi», 

I ixjL wlaJofi a l^nriof ont^lino of t.Ho Ixist-oary of flrxls w-oll- 
iicxxown fixTcn fr-onx ita foxjixxclafixjrn in ll^ondon in 

► f-txo fairowont; dajr is sltofotxod. lPirooi«ion in»t>jrtxmont:» 
feitxit.al>lo fox* ti-lxo finjew^t> wroxric ax^ now- l^oin^ nxado 
:fconsivie‘ly in. X-.ondon Itxy flxo f3r-nx, wdiiolx olairrisa fo 
5 oxnjxloy'injg: oxxly Jl^rit^islx oa)3it>al axxd laloonx*. I^c»oont> 
l£;l(^x'olojpmoxxt;» ixa'v-o neiooaidiit'XXtod ffxo aoc^xxij^tuioxx of a 
noxv- faot>ox*>'-» and i>lxo «lxowrooxn» fxavo Ixoon x’-omo'vod 
I t.<> OS Jf.olltxoirxx 'Viadnof;, X^ondon, 1, wlxoro -fclxo 

I lat«*>etr n&odola xnay- Ixo iixHiixootiod. 'X’lrxo l.iat> inoltxdc^s 

I Ixalanoos laxiifralxlo foi' xxao in soixools and oollo|gx>w., and 
[ txlso xnox-o oial-xoiratr-o ixxMl:,x-ixixJiont.a fox* x'oaoarclx lai>or-a- 
I i or*iow xvnci fxxo-fcorios, S^jpocial foat xxx*os ax*o flxo x^^ooit^ion 
1 t,<,>x'wi on -l>alaxiO€>, cJoMij^n*^d fox* t^lio x-ai'>i<l W’-oi^ixixxg of 
x-oj'>- li^lxtv> olxjoot^^ txfx to SOO xni nitacx“«xxx"x« in w-oi^lxl wit.lx 
a fsonsifiviiy of 1 xnillt^x-sXTXt « a xnioiro -Cffxoxxxioal Ixalanoo 
^witfx a ooxxoavo o>-li*xx3i'i<*al x-odoot-ox* fox* xna|^xif>-inf? tlxo 
ttxxe» di'X'iHic>n« on tixo ixxdoxc, a floxxx*«xxxoi»'t.xxx*o ios-toi* and 
1 1 x 0 * ciliainornafio * i>alaxioo, wlxicsd a oafxaoxf^’- of 

.1200 4 ^amsii and a «oxxMi t-i of O- J xxiillif^xraxxxp aliHoxxi^lx 

»*idox*s axid frcxotioxxal w-oi| 2 r>x't>s l>olo-w 0*1 ai*o not; 


ir^cXnlxrod. tC*lio jpx^xooa. odznjpairo favoxxx*al>I^ vHLfclx, f>Jhio»o 
of oonfinoxxf^al. znalcoa. 

.A.3P^iPXaciA-trxoisra aro in-Vitod fox* tilxo follow-in^ ai>x>oixxti- 

xnonta* oxx ox- ixoforo t>lxo datoa montionod s A xreadox- 

in jxlxjraics in flxo XJxxi-v^oxsitiy of X>aooa ( HSa»t; I^oxxgraij* 
Xlndxa>-‘’ — ^Tlxo XXo|^ist>xax» XJx'xi^vox-fi^iX^S'’ of X>aooa* IHlaal:' 
JElon^<j^ ^SojTit:. 30). A malo soxxiox loot-nrox- in odiicsa- 
t/ion at> Xlrxo TXixodos XTnivor-sitzy Oolloj^o, Ox-alxaxn«t.ow-n 

TTlxo S5oox<=»»tax-jy'.» Odxoe^ of flxo XXi|^1:^ Oonxmisstionox for 

f tfco XJxxioxx of SoxxXiJx Afx’icra, Soxit:.li ‘ .A.fi'ioa ldoxxso» 
’X'rafal^ax* W.O.S 30), A.xx aasx&Xant; 

lootixix-ox' in odxxoat>ion at; “tlxo XJnivoxrsit;y Oolloi^o of 

Swransoa Tlxo £Xog^ist;xax!-» X.^nivoxrsit-y Oollogo, S-wan»oa 

^Oct;, 1)* A, looixxr-csx* in d<»‘ixt;al 'fxxotiIxOM#* and oxtixo— 

dont;io» in tr-ixo X>r>*nt*ai 3c;i»ool, O^-aLro mxo X>oan of ttlxo 

I**ac:%xl'ty of IVlodioino, I51a«r--ol--A.iny, Oairo <C>ot;. 3). -A. 
j>lxywioisX w-iilx c^looXrioal o»xjginoox*ing: oac|x?Tioxxoo, xx.nd<ex* 
Xlxo dix*oot*ox*at:o of x*adxolo|Bfioal X'Osoax*c;lx of ■fcJbo IXosoax-olx 

X>ei|:xax*t>xnonx., VX^ooixviclx 'T'Jxo Olxiof Sxxi>ox*int>e»ndont;, 

XXoiaoax'olx X>oj >ar-fxnont , Woolw^xolx, iS,]K. 1 S. A.xx adv-isiory 
oxxfomolti^iwX in t>>io XV<E*st; IVfidland I^xro-v-inoo of S*5ii.x*o_p“ 
Mlxix*G, 3f adoi‘d«lxix*G. and XV"ax*wricloslxix*o, at; t;Ho Harixor 

Adaxn» A^x*ietxlt;\xx*al C^oUgj^o, I'^ovi’-jxox'f-, Slxx-ot>ailrxix''e' * 371 x 0 

I*rixxoi | 3 al , IXarixox- A^danxM A.gT*ioxxlt:.xxral Oollog-Oj, 'NTow'- 
lIxoT-t;, Hlix*oi>f4lxix*e'f, A^ t:orxx|xox*ar>- ax-olxitootxxr-xxl. and oivLl 

oxx#5i noox'inpc aMwiwtaxxt xxt Id-IVl. 3>o<?lcy-ar'd , 3E<rO«>-f.l:x 

*riio tSxxj|>ox*int-<^'ixdixx^ Oivil lEnizinc^ox, Jd.'M. I>ooVt>=-ai?d» 
lX.o«ytlx, A loc5t>txx-ox* in zoology arxd Ixottaxxy at; Xlxo 

r^ixnxixxglxanx XJontxal TToolnxioal C-ollogo 7 I 71 xo X*xin- 

oijxal^ Oontxral 3^oolmioal <"'ollego, fiSxxffoUk: SXroot*, 
JSxxrxningltaxxx . 


Otir yVst:i*onojE 33 icai.i Colutznni. 


OoisrjTTT JNJCi'r'joZ'T oxf* l’«.>vjtsx7« aivto jx . SStr’Ajat. On Xlxo 

xxiglit; of 123» I'i-annsi will xnalco a v*ox*y noax* 

Exfxixx’oaolx Xo a sxxxxxll fsttax of t>lxo »ixct>lx xnagxxlt.xxdo in 
X* ooxxstGllatrion JP'isoGasi, 37lxo t-xvo olxjoot;*-* will afxj.-w>ar 
It* a t;«»losoo^>o a» a doxxlxlo e<iixxx* of faixxt; and xxoax-ly 
*4)xxxxl ntagn^ixido. It/ xvill Ixo ixxforost-ixxg t;o find if 
i lxt>y oxxrx l>o dis€ixxot.ly SGOn and aof^ax-afocl Ixy Xlxo 
tttiaidcxi oyo. Axx oixe-ra ox* fiold glaiBM will '^slxow* 
tJj<*nx w-oll, and ’will o>cliiil>it. Xlxc'ii* olxangGs of |:>ositioxx 
<»«» Mttocroodixxg xxigliti^ dxxo fo flxo xnx>t/ioxi of tilxo xxlaxxot;. 
"rix' lat/tox* w-ill ir>a«« flio sfax o*x ifs «oxxt;lxox'»x wxdo^ ifa 
iii<»tioix l.>Ging from oaat: -norflx-xrt^xst/ to wroati-rtoxxt^lx-' 
xv<'*st . 

ol>joot>ei xnay Oo x'oat.lily idonfitiod t.lxoxxglx flxoy 
a j>o»it;ion ixx a docridodly txarx-on rogion of 1.1x0 
If a lino i« drawtx woxxl Hward® from £SirraH -tHO 
Al>2:-tjrxil3^ t;lxo t>wo Ixriglxt; al-ax*« forxnixxg flxo oa«t>em 
KtrlG of 1,1x0 Omat^ ^Cixxai*o of I^ogaaxxs.,*'* al. aWoxxl; iJhxo 
rlisitanoo a« t;lxat; »oi>aral.ing Uxo t’wo eil,az*s» Itlxo 
pUoiot \_'x*anvu» and f-lio 3t;ar <4-4' I^isoixxxn -will l>o foxxnd 
«. liTtlo I/O 1.1x0 aoxxflx-oaol; of ifclxo oxxd of l.lxi» lino. *X'ixo 
w*iU l>o Jxxal; ^dssxlxlo 1.0 tlxo nalcod oyo on a darlc 
fiu>r>fxl€’»sM nigHl;, Ixxxl- w-lxollxor llxoy xnay l>o"individxxally 
cUi^ff'rrxod is a Iii>t/lo xmoorlain, a** ex good doal nxmat; 

»rl tij-xon llxo olwgioxrvor'^s >-i»ic>n and llxo alalo of 
llic^ at mos]p)xoro4. TITlxo gil>l:>t'>xxs nrxooxx will sol on 1 . 1 x 0 
tufflil. following l^oi>t;. S3 al. midniglrxl.* 

A II jKoxG-wrx* X.«JV3etms SSiT»r»J*C3irir--— --A. largo groxx]^ of »ixn- 
«P<.3t>i wlxiolx olxowod oonaidox’alxlo olxangoa fx*oxn day 
Ixaa rooonHy Ixoo.n xxxxdor x>1t>aox*vat4.oxa[L. *371x0, 
wl-xiolx -(Krao Of ts3bo oli^ajm t;yi>o, dixl xxol doyolo;p! 
tit ttn' xnaxtni^y anyl' -Old iSojcx’fet f ^ ooTs*oral irxogix-!- 

o^xota oonxjpoaing t:Jxo fraixx Ixooamo noarly 
witlx Iflao foacnonr^ i>lK.-uu» alxirxoeit; oomfx3ot,izxg orxo 

No. 30'73, ^oiu.. 


lr>ig oonxfxosilo A» indicalod l>y olxangoo diroolly 

olxMorvaolo w-illxin sonxo Ixoxxi-s, iHo gx*ot.xjx Was aolivo 
sf>oolrowooi>ioally. IVfIr. IlS3rox%*l>ogin. xxsing a »j>oolro- 
soojxo of 11 x 0 XaUx-ow” l>-j>o w-lxiolx ixo lxa» addod lo Ixis 
yxri-v-alo ol>»ox*valory al vV'ox’lixing, ixolod I>oi>j>lor di«* 
ixlaooxnonls of llxo O-lino of Ix^-d rog^xx on ISo)pl. 1 1 • 
and lalox* a l>x*iglil x*o-v-ox*sal of llxia lino w-aa soon. A, 
nxagxxolio <lislxxrl>axxoo xnlglxl x'oaaoixalolj’- liavo l>ooxx 
oacjxoolod alxxxxl lxxx.1 alllxonglx llxo Oroonw-iolx 

xxxagxxologi*af>lx lx*aoo« -woro somow-lxal dislxxrlxod for a 
fow- days alxoxxl llxis lixxxt^, no fxrono’ixnood dislxxrlxanoo 
-w-ao rogislorod. *X*lrxi« groxijx of sjxols, logollxor w-ilJbt 
anollxox* largo ono sooxx sixc ’w-oolcs ago, oonlixxxxos llxo 
lisl of nalcocl-oyo sjxolo givon in INf Anm jb of dxdy Sd 
<ix. 14x2). 

6 dnly 2T~-A.xxg- €1 dnlv* 31-« 14*= 1/XOOO 

7 »ojxl. O— Sofxl. I 2 -T 14 ^ I/IOOO 

are oacjpr c a axe dt as i»rox>orlio» of sun's ]xe3axisjE»bsx>s eoverexl. 

IVIXiirrjBcon oxr feSK:x**r. O. IMx*. W*"- IP*. X>onning, 44 

3Sgox*lon JBtoad, Urislol, ixxfx>x*n:xs xxs llxal a Ixrig^l inaoloor 
w*as oVxsorvod i>y Mr. H, Kixxgman al lidrialol on 
65oj>l. O, al S»* 3S*» Cl.^l.*I*. Il ixasssod alxnosl vorlioally 
llxiTonglx Oxxlxixxolxxxs along a xxallx of al^oxxl S7** dfroxn 
STO^ -f- 24*^ lo SOX'® — 2*^* *I’lxo xnoloor w-as alxonl aa 
Ixrxglxl as Vonxxs, and il gax’-o a daslx al llxo ond wlxlolx 
illmxxitxalcMl llxo sonlHom wlsty. 3rixo xnolioix. .was awifl 
and llxo f3iglxl of llxo otxjocsl aooxnod diroolod frontx a 
radiaxxl al 2110^ -t- S2*=^ in Oygnxxa, wKiolx i» wall Issnovi-n 
ani>nlying many moloora in Axxjgxxal and ^^^lomlxor. 
A dnixlioalo olxsoirvalioxx -woxxld l>o -valnalxlo and oxxalxlo 
llxo radianl lo Ixo aooorlaixxod willx oon-ainly* as w*oll as 
llxo Ixoiglxl and ■v'olooily of iHo otxjool. 









R4&3«is».s*cJbL 


3R3E:x-ioTOi>a* i3sr ^asrcoisxTAasqr, Oatix^w^* — — ISTo. a of ^ol. of 
t/lxo JSdt 'Cy<fticf<st^i€>-rt» is s. &p%x<5Ly of 

Olxiooso xrolij^oxx izx 3asoofio.»JX :K»i-ovijxo© l>y 3Sifbrw X>avica 
O. 0:arjsJxcLXO» ooizxtvs ootv t.lx8>t:. tJxis soroia* orovidos m,xx 

oscoolloxi.ir. g 5 i*o\xx>ct fox* f-lxo srtvi.ci;>^ aaof only of 'Wxo xroli^ions 
txoliofs of 'fcJhio Olxinoso t-li03m«olvo«, l3xi.t> etlso of flxoso of 
tiho s.lxox*i^inos. In f.lxo fsaniiy. wlxicli. is -tlxo soois^l xinif-, 
««nd nol> -tilxo i ndiAridma,! , f-lxo a-noostoxs aro a p>ai-fc, and 
flio xnosl/ lxonoxxx*ocl ^^>^ 1 * 1 .. Tlio ooarornonios of flxoix* 
oxxl-fc oan only l>o jxox-foT'xrfocl toy ttoo oldost soxi. H^noo, 
not- only aro sons clt^sirod, toot- also ovoxy xnoans talcon 
■fco jc»*'ofoot> t-tooxxii fi'oixx toami. Tlio ooncjoj^tion of a 
nxnit.i|;>lt> sonl nxalcos it> nossitoio to conxxriojmorato ■t.toc3 
doetd ;(>oz*son at t-lie> t-atolot and ttoo ^x'av’-o, 'wtoxlo ttoo 
soxxl, ox one> jpart of it, xnay also rosido in tlxo xxndox- 
W'oxld. -At doatlx ovox-y offoxrt is xxiado to ontioo tlxo 
soxxl to xotmrn and tals-o xxfx its atoodo ixx tlxo anc5€>»stxal 
tatolot,. In tlxo jxojpnlai* xolij^ion tlxo ooncofxtion of 
is tlxo |:xxHxnax*y Icoy to xxxxdoxstarxdini^- J3onxoixs, 
tlxo sjxix*its ox tlxo doad -wlxo for* soxno r^oasoxx ax-o not at 
7>oaoo, jxlay a lax-fxo jxax-t iix tlxo Jivos of tlxo jr>oc>j>lo and 
sro tlxo oaxxso of all disoasos and otlxox* oalaxxxitios. 
IBotli ^ods and otoaxri'ixs jxx-otoct fxoixx tlxoix:* ixxfloonoo. 
Tlxo oloxxxont of Ivxolc ox*oatos axxd xnaint.ains a Ixoliof in 
a xrjystox«ioxiS j>otox>oy, }:xT*odxxoirj^ tooliof in Ixiolcy and 
xx, 2 xlx*ol!i.y days and tooin^ ros^onsitolo fox* a xxmxxtoor of 
s\xf>orstitiouLS jxraoticos. Tlxo organisod roligioxx is so 
ax*3ran^od as to ax’oxxso ttoo foolixx^ of axA.'o and loyalty* 
toy its lair^o tomp»Ios sitvxatod on Ixills, axxd tlxo ixnjxosini^ 
onax’aotojr of tlxo ^fxroat doitios x^v'itlx tHoixr x*otoo» and tJKoixr 
x'otixxxxos of jxxriosts and tlioir fostivals. Tlxis fooling 
XTOdoots tlxo attitxxdo to-wax-ds -axxd tlxo j>x*aotioos ooxx-- 
nootod -witlx tlxoix* ono-tixxxo toxnjpoxral xmlor-s. I^ot- 
•witlxstandin g: tlxo spz*oad of doxnociratio idoas, to %vlxioix 
anytlxin^ ooxxnootod wxtlx royalty is atotooxTront, tlxis 
asjpoot of roli^ion roxnains xxnolxaxxi^od. 


Taac^i H.A.yA-STTX»-Ai. In a dotailod stxxdy of tlxo Hava- 

sxxjpai, a small and otoscxaro grotxjp of "^xxxnan-sx>oalcin^ 
Xndiaxxs living; noaxr tlxo Ox*and Oanyon in nortlx ooixtral 
A.]rdz;ona rxt^/x,x-c>y>. -dxxiex-icaxx -Zldr-Mse-a-ya JVai- 

-KT-isf., vol. 24-, x^t. 3), IVLi-- I-*oslio Sjxior points oxxt tlxat 
xxxviolx of tlxoix* old lifo is still opon to otosorvatioxx, 

sooial lifo, xroligioxx, ax*t, axxd oxxly to a loss oxctoxxt 

xrxatorial cxxltxxx'o tooing px-actioally ixxtaot. Yot tlxoy 
Ixavo tooon littlo xstxxdiod. Tlxoy aro closoly xrolatod in 
spooolx to tlxo noigcixtooxxx-inja; W'alapai, xvitlx xvixoxn tlxoy 
iiX,toirjnrxaxxry, JVfoxxxtoors of oxxoto. tritoo ooxnxxionly livo 
xyitlx tlxo otlxox*. In 1014> tlxoy xi\xmtoox*od ITT ; tlxo 
lixrxltations of tlxo oxxltivatolo ax'oa xnalco it ixxipx*otoatolo 
tlxat at any tixno did tlxoy nxxxntoox* xixox'o tlxan tlxx*oo 
Ixxxtkdr'od. Tlxoy aro soasonal xxxi^rants. In tlxo spring: 
and smnznor ttooy livo in villag:os along: tlxo oanyon, 
oxxlti vating tlxo fiolds j in 'win tor tlxoy livo on tlxo platoaxx 
in tlxo oodar tlxiolxots, excisting on tlxo coi*n savod from 
tlxo Ixairvost, and soods axxd nxxts, as wo 11 as toy Ixxxntixxg, 
-An atoxxndant Ixaxrvost is xnark-od toy 'wido-spx*oad in- 
vitatioxxs to, AValapai, Hopi, and HSJavajo to tlxo Ixarvost 
foast and danoo. IMarriago is normally xnonogaxnoxxs 
and fortoiddon toot’wooxx tolood-lxin- Tlxis tio, Ixowox’-or, 
is not roofX^gnisod^ tooyond tlxo gi'aixdpax’Oixts- Tlxo 
toasis of tixoir lifo is tlxo faarxxily i ttooro ax*o xxo indioa- 
tions of tlxo oxcistonoo of olans or gontos at any timo. 
Tlxo xxnit faxnily lios *wxtlxin »*- lax*gor gronp of family 

rolations ^tlxoso of tlxo Ixnstoand’s ox- wifo^s paronts ; 

a groxxping toasod xxpon tlxo inlxoritaxxoo of land axxd a 
toxnporexry xnatrilooal rosidonoo. Tlxo largor gronpings 
Ixavo ^ tooon intonsi^Lod toy a slxoi-tago of oompotont 
nxarriagoalxlo 'womon, Honoo mon and olxildron Ixavo 
of ton tooon oonxpoUod to x*oly npoxx tlxo sorvioos of a 
^ foxnalo^ rolativo. Tlxoro aro si:fc olxiofs, of wlxoxn ono la. 
.reoogzxised as Ixoad. Mioxx -may toooonxo olxiofs -ftorotxglx 
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inlxorltcxnoo, pirostigo, or-' atoility. . ^Ixo oAijof tai riolxip'j 
Ixowovor, is ^onrxpixatiosdly not a poidtiofn, .toxit tqfcwa ’«wxx,-;i 
toodimont of oortain fvuxotions. A. woxnan. xrxay not 
tooooxno a oliiof , ' , ' ' 

Tnxs I^oxsoi^ 035* misc Sro^^-JK IB^xsn;- ATax-ioxxs opinidms 

Ixavo toooxx oxprossod as to tlxo sxtxxa-tion of tlxo poison 
glaxxds of tlxo spinos of tlxo stoxxo £lslx < 

/^rv-afdct>- X>x*-. d- V- I>txlxig axxd d-won -JTonos Ixavo 
sxxixxmax-isod tlxo litoratix.ro, irxvostigatod tlxo px*c>tolo3tix, 
axxd oarriorl ont oxcpox*imcMxts on tlxo offocts of tto«3 
noison ( A/ vol- O, pxxrt 2, l^SS). 
^"lio poisoxx is soorotod in saos xxpon tlxo dorsal spixxo. 
V'oxxoxrx froxrx a siixglo dslx -was oxmxlsiJIod in nox'xrxal 
salixxo solution so as to givo a dilxxtion of 1 in lO. Oi 
tlxis oxxxxilsioxx 0-1 c.o. injootod Ixonoatlx tlxo slcin of a 
gxxirxoa-pig, jxrodixood a to^cic aotion on tlxo votojuxtary 
and iTxvc»lxirxtary mxxsdos, so tlxat in tlxo ooxxrso of an 
Jxoxti* x-ospirtxtioxxs toooaxxxo sloxv and slxallow*, an<l all 
tlxo linxtos toooaxxxo ptxralysod- Aftor Ixoxxrs tlxo 

most xxnxxi'lcod of tlxo syxxxptoms Ixad pajasod off- Ah 
* w*^ll as i>i*odxi<*-ixxg tlxoso, protoalxly rxoxxrotoscio roaotioxxs, 
tlx«3 poisoxx toas a lytio aotion oxi tlxo rod tolood c^olls, 
Hoo«>vory froxxx ttoo gx-oss offoots of ttoo voxiom o*>ix - 
voyod soxxio dogr«Tto of ac?tiv-o inxnixx-nity- Tlxo **,xxt 
giv^o fxxll c-linic-al notos oxx a oaso vrlxoro a man trod 
oxx a stono fislx, ttoo spino of -wlxiolx pc?notrat<x<l tiit> 
solo of Ixis foot- Tlxoy aro inolixxod to attritoxxt** a 
xxxarlcod rospiratox-y failxiro of tlxo patioxxt a fortixigtot 
1 XX tor to tlxo ofloots of tlxo voxxom. 

Txiia: I«'x^oc;3c Ttoisoisr oi*^ Axrs'm.^x.x-x-tV- Axxstraliaii 

ornitixologists aro o>coroisod toy tlxo r<v}>ici disajxpoar- 
arxoo of tlxd floolc pigoon 

ttoo Ixistoi-y of wlxiolx tlxroatons to ropoat tlxat of tlxci 
Amorioaxx passoxxgor pigoorx. I>nring tlxo rxinolr^otx tlx 
oontxxxry nxaixy otosorvox's x*ooord«^d oxxornxoxis lloel«.& 
of tlxoso toirds ovoxx ixp to two nxilos in loxxgtlx, atx<i so 
lato as lilOl tlxoy -woro soorx in ‘VV'ostorxx Axistrxxlixx in 
“ ooxxntloss xnyriads.'’ fcSkinoo tlxoxx tixoir xxiai»itoo3t>> 
Ixavo xxnaoooixntatoly <lw'ixxdlod. Tlxoy aro orxlcxxc* wi 
tixroixglioixt ttoo ooxxntry w^lxoro tlxo tw'o ttxilos flool ' 
xvas sooix ixx ttoo ’sixctios of last oontxxry, arxd oxctoxxsivc 
inc^xxix-ios ma»do toy -I?*. I-.- Uornoy (AJr«»rx- 

vol- part 2 ; 1028) slxow tlxat itx jxxost plcxoos 

wlxoro tlxoy ■\.iV'^oro oxxoo oommon tlxoy aro oittoox- atosont 
or ax*o roprosontod toy toxxt a foxv individxxals, 3Pi-onji 
Qxxooxxslaxxd only eoxnos a rooont rocox-d (i‘''otorxxaxy 
1028) of corxsidoratolo nxxxrxtoors, a floolc of foixr or fiv<3 
toxxnclrod faaving appoar€>d in tlxo I«'Iindox:r» JHLivor toasixx- 
Tlxoro Ixas ondoxatotodly tooon an oxtraordinary dooi'oase 
dxxring tlxo past twonty-fivo yoars, and tlxis oannot 
too attritoxxtod to ttoo sproaci of faT*ming or to actnal 
dc3str notion toy marx- Hxxt tlxo doolc pigoon, nniilco 
tfa-o passongor pigo<3xx, is a groxxnd nosting and groxand 
fooding toird, and w'o sxxggost tlxat tlxo oaxxso of tlxo 
doox*oaso may too loolcod for in tlxo inoroaso of groxxnd 
vormin, ptxrtioxxlarly tlxo sxxxall oamivoxros w'lxiolx Ixavo 
l>oon introdxxood toy oarlior isottlors- In otlxor lands, 
and ospooiall:;^ in islands, groxxnd zxostors Ixavo toooxx 
ttoo first to disappoar xxndor tlxo prossxxro of animals 
tlxixs introdxxoxxd- 

A2«cE:mo-A.3sr itoms'mns. In oontinxxing tixoir worlc oxx 

Ajmorioan rotifors, H, K, Haxrrxng and 1^*, JT. Myors 
< * * Tlxo JR.otif car I**axxxxa of 'Wisoonain- XV*. 'Tlxo X>icrant< > 

plxox-inas-** c^f cif 

jSa'icnc^4Sf, ^irtjsr and vol. 23,. -^aniiuafcargir . 

oconpy tlxomsolvoo 'wltto . largo family Itlotoni- 

matidse. Tlxo fanxily is cfividod 

tlxo I^otoxxxxxxatixxfie, wlkiolx ax^ plant . 4md dotritus 
foodors, and tlxo Uxoiraxxoplxorixxjn,. WXxloJto aaPC> oax*rxi- 
vorons. So largo is -tlxo gronp tlmt - antlv^m »t»to 
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t.}acb1> tlt^&y : 43tcknL ^vlait^ oldl €»'v-o<fxirlt4E» ^ix>unct0 

' .CKnd. stdli Ischolc. n«w Af»eoic»£L. Tlrio 

lifitta-ibk^-t^ioziL Ckp^cureuaLt^lV <le]p«x3bdLa cii Icucs&e «acti«xi.t> ozx 
>}&€» :£a93. oozxoon-fcrcktiioxTL of 'vtra-fcexr^ »oxxi.o 

tj>£»ciie» JUL-v-ixie *Txn.c|ejC‘ >^r>r ' choi<3 ooxxdituoxuB. 

>r«ifexrx:aTre >a£k:fifeti«he aunrouzxdlixii^ ; r^ua^t» of 

jLyciarogfeaa. .iOlck .ooxxooxrt^a4>ioaaL fox- ixxcixvid\xa.l af>c»olc»«p 
«.p»ipo«Mt*is p«y l>o qi^viif^o xxeurjrow. t^Jbo 

Srot<»xuroa>fdbQL«e ^oxmo fiprooix forwcaa i:>oloxx^n^ tio t>Kc» 

a.ow saiCLixa wlidcflx aHoltJoir »yTnat>i<>tio «500 c^1o3Po11k3 

^«fc>ro nto TJbio JOior^aurtoplnoririaB 

ciavo flio ox* yTK^^eil xxxill »]p©pieuliaoci ixxto 

"^rcojais fox* O 0 up> 1 :>xaLTritx.igj t-lxoix* jrxxrey, «3tdx<i "tlxo **€»a1> of t.fao 
ipjpax.rckfias ia •vory sloxxcioxrp t>lxo v^wriow* dliffoxo»cso» 
&ijpox't>jetnLf> ixx ol«i^asi€io£k1>iorx. OAX*oful fijgLuroa »jre givorx 
^ flxo wlxolo axiixuaj £t.xxd xxx£ueit>«b-3ic of xooro 'fclxeucx »ovorkt>y 
:>fc»oios, xnos'fc of "wlxiclx l>olozi.g; t-o flxo goxxus 

3?«02UC OCTiXIB: 3Sr02*.ar'H: &1S:A J3kj»fx> f5A.l-.TXO* j\. 

»€.jorit 3si»uo of X>io 'XTior'wolti dor !3>3'or’d- uod Ost.-«oo ** 
f ^5CIp *X‘oiI VII& ; ^Icctdoroiaolio Vorla-j^egoaoll - 

XfOijpaeii^ ) oont;«tizxs etmoii^a-t oflioi* gfroxi^fcj 
o Olx«»t:.o|^xi49bt>lxeb t>y 'W* fCiilxl* f^ixoro >ia.a l>oor» 
mititi «3orit»ro'VC3i*«y to tJi© cii»t.i*il3ui>ionL of tS<*0it-t4X 

hf wlxioft, axlt^hio-uigcH at-ill roooTd-od for tlio 

N'ort.fi Hoa. Ixy roetoy "worlcors, i» oof iBtdixxiftoci t»y 
tlio aiiflxor info flics «ii*e>cx oovorod* 'X'lxo f>olioy of 
i^Lift-cjr 52a.liony in roafri effing ffio spooioa i« afriofly 
>llowod, find flioso forma liitlicsjrto roga.«*ciod a.« 

£» ctrc'! ^.>nf down fo oiflior <ciefov9<» or 

S'. *i7 €^^€x,rt^ , Only fliroo- «j»ooioa of a.x*o a.lloxvod 

Sri fliia -worls. froin flio JN'orf.H S5<so. cXTid I'ia.lf.ic?, sS ^ 

n,i» (wifJx t.lio froo forms , rtreitfeo-* £k,nd 

K/^^v-co), and tS. frfcuKi-mr*, •fcO|;^ot.fioi* 'witJ:i ones sjxooicww of 
p i^roJt ^ IS, H<4‘n>A:ttct . TTiiiis JS^^cuietllct (iS?. cejr>/*.oi/- 
^/>/c>r'o )., w-liiolh is oommoix in flio noij^lilxonrliood of 
t^Iymoiiflx, and t-o found in oflior jxax'fSj 

>f flio Olxannol nojuutr flxo coasfp is no-fc rooordod* *371xo 
C?limfoffna.t.1:ia ooom* in ononnons nnmlxor's in flio 
planicfoop and arcs infcorosf inj;? in flioir imlxit.s* Ixoing; 
&icf raordinarily voracsions and foodinp: on cdsnosf any 
lanlct oiiict animals availalslo* .^Vs flioir food inolixdos 
^onnig^ flslxos* osjxocially flio no'vi'ly Ixafoliod liorrinj^, 
ptif/hltct- ikf of j.sr'aofioal ooonomio imjiojrfanoo exs an 
‘‘^tioniy Ixosidos f>oln^ iisofnl as valnaolo food for ffxo | 
■!»rf:!;or animals. *Jt''lio jp Jan lx f on -oat-inj^ fislxos and many 

■I oratos^ Inolndirij^ modnsca and ofonofsJxoros, 

^l<-x't*iir lin^o 'wliioli, as is fo l>o 

.*x I >t;trt.od, aot as informodiafo fiosfs for a variofy of 
i»tir#isitos duly nofcod in flio ^xrosonf -worlc, tlxo adiilf 

iisnaiiy l»oin^ iisHos wfctiolx liavo oaf on fho | 
I Stii/i tt*t . 

-M iCTAXcKjsrxA X3SF TXtB: 1>AT3H: .I'^AX-BX. TC*iio jxrolxlonx of 

iriotjixonia («*«. flio diroof offoofs of jxoilon on flio parfs 
of t.lio wood and fraif lyinj?: onfsido flxo omlxryo and 
^MitlossiMi^rjn) fcias lxe»on inx*<3«fi|^afod in fho oaso of flxo 
<h*io pw.Jtri J^-^/xostnisr dUM^yliferxt^ l>y W. tl?- iSwini^lo of fixo 
1 of .A^rrioxilfnro (jro««rmzf c>/' jifirerc>d»<iy, x^ol, 1^, 

*»>- Xn fliis narfioiilar oaso«. flio pollan lias l>oon 
touii, j to oicorf a duroctf infitxonoo on flio sis&o» sJbapo^ and 
tv>|*tiir of flio scaod, on flio siseso of ffxo fmif, on flio sjpood 
oi tit \ .^ioproonf of fixo fraif« and on flxo fimo of rij-ioninig: 
oi lilt- ft'iiifs of flio v-o^ofafivoly propaig;afod famalo 
vitrs^-tiow. 'I'Kis diroof in:ianonco of flio malo paronf is 
and dofitiifi^, .and 'varios wifH ffio parfionlatr 
«iaU>rf \isod fo fartjliao flxo fomalo Howor», aacH mala 
flio samo oiBNiMote on fraifs of all viawriofios and 
l>ro<im,,xig flio sama raftuyif in diffarernfc yoaape- JWtofa;- 
nia, uiililco ::k»»nija» oannof >l>o o;K.pl«dnod l>y Ixar^^ 

or oiiurornoacnnm 1>xron£^xt* in )by tno r>oH.onjr aa, 
Y> Hxic*u «liix>TOo«o*naa''!Oocnnr-in,fjIxo 'fiaetnaa -finatt abow'-. 

^ fHa no^Pon naaKunf* Swin«^a flui xilc a 
lutt t }ui wtmploaf feiatooiry is fl»o ‘ 

X’.,. :k>t3. v^..xi' ■'■'■••••■' 


aml>ryo or ondosporzn or liofla. soorofo “* liormonos or 
solntolo snlMSfanoos analogous to fliem,” ■wdiioli diffnso 
onf info f Ixo f issuos of f Ixo mof Ixor planf f Ixaf oonsf if ufe 
part of flio sood and fmif » and oxorf on ffieso fissuos 
a spodUc off oof varyinfj; aocordin^ fo fixes parfioxilar 
Xnaio jparenf uisod* £2xddonoe^ is addvioed fo sixow flxat 
fKo omfiryo and ondospomx of flio dafo »iiow romarlc- 
al>lo oixomioal aofix^ifios during firxoir dovolopmonf , and 
inforaof fo sonxo oxfonf on oacsix of lior, and proi^alxiy oxx 
flxo noaar-k>y fissnos' of fixes sood and fixes sxxrromxdin^ 
ovary vtralis fixaf oonwfitxifo fHo fimit. Xn wixp^xorf of 
ills fHoory Hw-ini^lo nxe^nfions fixes *■ jgprowfli sfo^ * 
fonnd af fixes vary fip of fixes oolcsopfilo iix ^orminafin^ 
^rassos aooordini^ to 15oyson-.J onson and X^aal. and also 
dortcsrilxos somes x-eoesnf "worlc on similar linos ixy IF- ^VV, 

onf . 

IP’OSSXX. IVtOX-l-CTSOA ITJfctOavi. T M *3 OAX*AT>AOOS XsX*A3Sri>». 

hsorno of fixes scion fifio rosixlfw olofainesd ixy flio coepodi- 
fion fx»onx fixo Oalifonxia Acadoxny of Scionoos fo fiio 
llalapa^os Xslands in — 6 aro now, affor nxnclx 

deslay, sooint; lif§lxf. Ono of fiic:s mosf iniporfanf -was 
files disoox'-ory l>y 2Vfr* Octisnor of foeuailiforons erfrafa 
’wixoro iiifixorfo oxxly volisanic rocles wesro srutpposod 
fo csxief* A. Ixrlof preliminary xxofo on flxoses t>y X>r. 
W". H* X>all w^as pnixlislxod in 11124 (O^ooZ* 3\d[ctgf^^ Ocf* 
11124), and now, bofii X>r. ll>all and ISXr. Oclxsnor 
Ixavin^ died esarly in ltl2V, fixes final proparafion of 
flioir mannscripf lias looon txn<loi*falcoix txy XZ>r. O- 
X>alJas IXanna (jRroo. w4c<*d- Sor. XV, vol. 

1*7)* *X*lxo doposifs contain marine slxolls, and occur 
on tixroo of fixes Islaxxels. Tiiafc on A.lfc>omarlo Island 
is Ixoliovod fo l>o of 3r*loisf ocono ; fixoso oxx Xndo- 

fafijg:al>lo and SSoynxoxir Xslaixds aro fixoni^ixf fo l>es of 
j Pliooesnes a|Efo, "X^ronx Allxesinarlo 4S s|so<sio« wo:i^ 
coUoesfod, of wlxioii 32 aro afill living: in fJxo Panaamic 
fauna. On Xxxdofaf igaixlo Xsland <58 spocsios woro 
found, of Avixioix 2T ares still livings and 23 app*n*oxxf1y . 
now, wixilo 3csyxnour Xslaixd yioldesd O opocicss, of , 
wixioix f wo ax*o JLivinj^ and S appear f o l>o no-w, ■ ^ XCIj-e? 
ofiajraoforisfios of flsoso fossils aro typically J\jcnorican* 
Ixuf wixilo most of flio wpcsciow ixclong fo groups now 
resprosonfod in fixo X^atxamic fauna, flxoro aro a few 
wbiclx rcsoall foxmxs oxcisfing only on flxo j^lurxtilloan 
sides, and ejuifo a nunxlxor wliiclx Ixolong raflxor fo 
flxo suixdivxsioxx of fixes Panamio fauna prosonf in 
flxo Oulf of Oalifornia, fixarx fo fixo w-ax-mor w*afoz» 
of flxo Clulf of X^ananxa. Tlxo possilxlo inforonco is fiiaf 
flxo Oalapagos fossils wexo Ijving in soas soxnowlxaf 
cooler fixaxx fixoso af isrosonf suxrouxxdixxg flxo islands, 
^leofdx mai>s of flxo islands, siioxving ^xo localifios 
of flxo doposifs, wrxfix clxoolc Lists «>f fixo fossils and 
full doscripfioxis of flxo xxow spoexos drawn up txy X>r. 
X>all airo gxx*on. Pivo plafos froxn plxofogr^plkS! falcon 
l>y .Or. IXanna illusfrafo flxo paper, wixilo porfraxfs 
oi flxo fwo aufi’xors aro appended. 

SrxrnfroTxTjEtis Coii^Troium 2MCArs or* OxnE»ooai«. ^^Ixoso 

wrlxoso foclxjniioal infox*osfs coxxxpcl oorxsfanf roforonoo 
fo sxxcli Ixxxlloflns of flxo X_7nifod Sfafos Ooological 
S^ux*voy as aro dovofe^d fo oxlfiold dovolopmonf can 
novor fail fo too ixnpxrossod w^ifix fixo claxdfy ^smd oac.- 
ooUonco of flxo sfrucfxxro coxxfoxxr xxxaps px*ovidod, and 
wiflx tlxoir xoal valuo in aiding visxxaliaafion of flxo 
affifudo of underground oilpools, Xn Oroaf JBrifain, 
flxo ofruofuro oonfour xnap .xs Ixy no xnoaxxs as projocxl^. 
nonf in goological pulxlicafioxxs if rrxiglxf i>o, flxougix 
flxoro aro xxofablo oztcsopflons, ospooially in flxo ooal** 
flold regions. X?lxo usual orifxcisjDixs lovolloct. af ArneedC'* 
can sfrucfuxAO maps aro fixaf flxoy fond fo l>o goo<> 
mofrioal and. raflxor arfidoial^ in faof, gonoral-- 

isafioiexs of sdppooed sfmof tires Icxased on rtesfriesfod 
woll>-dafa, Ixonbo oJTfon only fmo af oorfain prooiso 
poixxfs, 'Xixis oi.etn.onf o£ mk.oeacfadLnfy is nof ixx ifsaif 
• a. vifmtidn of' fixe ' dafa porfrayod,- .nor reason :feE>r 









ove'xr ^vii^lriL sofibnfry ^l«uao«» t;|^0»o i3Cxtior*o«t;ii:i.g: 
»ta.y>jploiiniexi.t>» t-o t/lme li-tetrcvt-xupo. Axxi^'tri.G^xk oil goology, 
-wlxojro it> ooo.oor'rEfs t>l::LO xx:^idl >ooxit>ii:i.ozi.-fc AtTilcI 
3Bt»oolcx 3il!ourLt?iaax3t. X'oi^ioiixes, l€»n.cli 9 dix^otly t>o 

xropx’osoxjit/aipt^ioni \>y arri.oajnLS of atx'octijtro oori.-fcoxa.ir rnLCLfas, 
laurgfoly o-winig: fco fclro oomi>4e«r«tfci'V'oly aimp^lo WLa.t>xiiro of 
■fciro' afciruofcxxr'oa iirvolvcsci, Orro lacfirs only fco morxfciorr 
arxolr e3C4a,Tr\i3lo« fclre Oxrslrirrig OilfiolcI, Oklalroma 

{^Jti'tMZZet.i.'yh OSS) and fclro IVlid'W'ay-S^imsofc fiold, Oali- 
fox'rria (JT^r-o^. ISJTo- llO), fco i^ivo x^oiiifc fco fclroso 

x'omairlcs, -wliilo fclro azxrall ^]|po.l>lioafciorr orr fcli.e» oil and 

f>r'o»j>ocfca of INoi'fclr jEaafcom Oolor-ado ( f 
VSO-ii), 3TOCon.fcly iaaood* ootifcainw ono snoh inaj* 
<j>lafc€> 17), vsrlxioli, Iroxv-ovox* airfciOLoial ifc may or* rriay nofc 
i>o, aojrvos fco illrrsfcj*afco fcifci*riofc\rr*al fcyjc>os and T*on.dor’« 
dofcailod i>oinxsal of fclro toacfc xinnocossai-y z fclrria irt 
ifcaolf may oftxan l:>o srrfTioionfc r'oas<-m for* laloaain^ arr 
OT'^aniaafcion •w'ixiolr ^xoasojsaoa Ixofcli lcTiowlod^3;oal>l<5 
onfcojrjairiao and frnanoxal Ixacslcing fco }puLl>liMli jxoT'iodio- 
ally snoH rrssofirl oorxfci'ilxn-tiona fco Hoionoo, 

]P'iai3:i>.AJVCX* JiJ^cJPXjOSXOiSfS. Safofcy in TMTinos l?tosoax*olr 

Hoarrd JPaj^oi* IN'o. 4r^ (HT.lVI.fcJ.O. Oc7. nofc) onfcifclod 
3F*ir‘odamj> 'JEac^xlosiorrs. Trixo X^ro j ocjfciorr of Ir^lan-ro*’* 
T^y 3Vr* *J. JKmr^afoaa, is a oonfcinnafcion of a ixiroviorrs 
jxajror <3Sro. 25 V)- Tlris i*o<30T*dod latxorafcoiry oacj^oiri- 
monfcs, fclxo oonolnsions of w-lriolr Iravo no-w Ixoon oon- 
jRrrmod \>y fcosfcs on fclxtx 03cp>or*iTnonfcal #jfallor*y V^ ffc. 
in diamofcox*, insfcallod afc- fclro IBoax’d’s rosoaroH. sfcafcion 
afc Xirr-scfcon. Xfc -was slxo-wTr fclxafc ovon *wrifclr a -w-oalc 

miacfcrrro oonfcairrin^ 0-3 j[>or* oonfc only of rnofcliano, 
fclxo fiamo jxrodnoocl on ifcs 03cj>lo«ion -was j>rroj€50fcod 
OO ffc. irrfco fclro oxxro air* of fclro gjallory, or* morro fclxan 
fc-wioo fclro lonigfclr of fclxo oolnmn of ^as miacfcxufo ox- 
;|>1odod. Wifclr riofrox* mixfcmros fclro fiamo was -pxro- 
joofcod fnrfclror*, fclio xnaxixn-uum Ixoinjn^ ^r-S fcirrvos 
fclio lonsfclr of fclro oolxxmn of rnixfirro oonfcaining 
lO-S jxoxr oonfc of mofclrano. 'W'lron oonsfcxriofcions -woro 
loffc l>o-twoon fclro jgas rxxixfcm’O and fclro air*> fclro offoofcs 
woxro moro dosfcimofci-vo- Tiro xrosnlfcs siro-w fclrafc -fc-lro 
fiarno of a Hirodamfr oxirlosion may l>o y>x*ojo<5fcod a 
oonsidoxralrlo dist^anoo Iroyond t>lro ooirfinos of fclro 
orrij^inal mixfcmro. 

Tn:®3 SrraxjCTXTaTc c>»* X''omvxA.T-miiM: v xric. A. vor*y oom- 

jrlofco dosoxrijr-fcioxr of fclro formaldolrydo moloo-uilo is 
l^x^on Iry 3Pr*of. V- Xioirr*! and A.- SSoliorx in fclio issrro 
of fclro iior 3rrly 2<r VV4r-S26), 

fclro dafca Iroin^ olifcainod l>y ajr^lying fclro rrsrral 
jErrofclrods of analysis of moloorxlar sjroofcra fco tiro 
alrsoirpfcion Irands of fclro vajrow* in fclro rrlfc-ra-'V'iolofc, 
Tiro moloonlo is "bT -slra^rod, wifclr fc.lio oar*lron atom afc 
ifcs oonfciro, and fclro fcw'o liydx*ogon atoms jil*rood sym 
mofcirioally on o|.>x>osifco sidos of fclro jrx-ocirrood oxygon — 
oaarlxm axis, ifcs jprinoinal dinronsions Iroing XX— XI, 
1-4 A. ; 0-0, 1-1 A. ; and O— XX, 1-3 A. Ifc Has fcwo 

sofcs of vilrjrafcion fxroorronoios, oomrosjrondixrg fco fclro 
nafcn.x*al firoc^tnonoios of oairHon rnonoxido and Irydx-o 
gon, ’W'lrilsfc sinoo fclro olrsor-vrod oloctx’oxric fcxraxrsifciorrs 
ax*o fcxrifilo, fclroxro ax-o jrxrolralrly fom* moloorxlax* -valoxroo 
olootirorrs irr*osonfc, and fclro frxndamonfcal fcoi*nrr is 3 ^jF*. 
ZTSTumeororrs ofclror* xrolafcions Havo also Hooxr foxxnd 
amongst fclro onoxrgy lo-vols of foi*maltlolrydo ifcsolf, 
and l>ofc*woon fcHoso and fclro Jc?-v<sls of ofclior atoms 
and xnolooxilos, Imfc nxroHaHly fclro most imp>oi-fcanfc 
oonsoc^nonoo of -fclio disoirssion of fclroso is fclro jrxro- 
diofcion and disoo-voxry of a rro-w al>sox*]f >tion Hand of 
oax*Hon rnonoxido noar* 25000 A, -wliiolr is i-olafcod fco 
fclro Oarrroron omission Haxrds. Ajtl inoidonfcal jroinfc 
of somo infcoTosfc 'wHiolr Has omor*god in oonnoxion 
-wifclr tiro of fojrmaldoHydo in solixfcion is 

fclrafc ifcs aHsorjpfcion st^of.mr^ in Hoxano is similar:- fco 
fclrafc of fcHo vajpo-m, wHxtsfc fclrafc in wafcoxr is of a fcofcally 
cjjjLCFor-onfc oHaaraofcox*. 

. 3Sro. 3bT3, Vox.- X22J \ 


Sox.rTacro»rs jcrr Ttmic Acfss^icy AGxnn^ 3oxno jrrro* - 

iminar*y oryroirimonfcs On fcHo solfci.Hi!|lfcias and oHomioal 
x*oaofcions or salfcs in ^rrx*o acofcio aoid az*o dosox-iHod Hy 
A^ W'. Xla^id'son in fcHo JF€nu^rrictZ oJT 

~^Ih&mi%4y€xZ forr Jnly. THo x-os-fLlfcs so fair oH-., , 

fcainocl sHo-w fcHafc many salfcs, sncH as oaloirrm oHloi*ido 
ox- Hax-ixxm iodido, axro iroadily solxrHlo in aoofcio aoid, 
axrd fcHafc donHlo dooorrrx:>osifcion rroaofcioxrs fcal^o plaoo ' 
as x-oadily in fcHis sol-vonfc as in 'wafcor*. THns, eil-v-or v\ 
cHlorrido is jrx-ooiirifcafcod fx-oxn a solxxfcion of sil'vor* : 
nifcxrafco ixr acofcio aoid Hy fcHo addifcion of sodirrm. \ 
oHlox-ido. In somo oasos, Iro-w^o-vox*, fcHo com*so of fcHo i 
-oaofcion was fo-imd fco Ho loss familial^ ; for oxarrrfrlo,/ 
fcHo addifcion of a dT*ojr of anHydrorrs s\rli>Hnrio aoid.^ 
fco fcHo solxrfcioxr of any izrox-ganio salt in aoofcio aoid^,! 
oarxsos fcHo jrr'ooijrifcafcion of fclro coi-r'osjpondirig srxlj>Hafc.oj(|^ 
2E3voxr fcHo s-Lxljrlrafcos of fcHo allcali mofcals HoHavo ir 
fc-lris -way, arrd srrljrlrafcos, siroH as crrjpiTio siiljrHafco^l, 
wHioH nox'xrrally for*rrr Hy<li*a-fcos, so|-rarato ixr tHW* 

anliydi-orrs fomr o-vorr -w^Hoxr somo -watoi* is 
Ifc is infcoi-osfcing to xiofco -fclrafc srrloHafcos ax*o also in-*! 
soJxxHlo in liqnid ammonia. THo Holraviom- of many’ 
aoofcafcos in aco-fcic aoid closoly x-osoxxrHlos fcHafc of fclro 
ooxTosp>oTrding liydi-oxidos ixr -wafcor- 

fcS^rratJO'T'XTjExxi: oir IVIxcrtoEimsxcir Oi?:i.jI^xtx..osxs:.— — jMLor- 

corisod oollnloso givos a di-l¥i*acfcion jrat-fcom wifclr 
^XL-x-ays -wlrioH is somo-wliafc difforonfc fi-oxir fcliafc. of 
rrxrfcroafcod oollnloso, and from an oxaminafcioir of. 
I?C.-ray dafca oHfcainod fronr mox-oox-isod I'amio frliros,j 
O. H- Sjroxrslor and "W. H. I>or€> Ha-v-o dt^-v'oloj^joc I t 
sjraoo lafc-fcioo fox* fcHis mafc<j>x*ial. Tlroir j>aj>or, wHiol. 
apix?*^®****®^*^ fcHo ,7'oMmotZ tfhv ^rrh€>r'iGcx.rv 

iSooiGtj^ for *Xnly, also contains suggestions as to fcH 
j>roHal>lo xxrooHairisnr of m€^roox*isafc.ioir. XTnfcroafcoc* 
ramio collrrloso ajrpKfsars fco Ho H-irilfc rrjr of jrarallo 
oHoins of glnooso -ixnifcs x*trxrxring longfcHr^.’-iso in t.lir‘^j| 
fiHro, and fcHo aofciorr of sodixxm Hydroxide sooms tc’^i 
oanso a latox-al sliiffc of fcHose oHaiirs in fcHo -wall of fc.lv 
ixHro -fcogofcHor ■vi'-ifcH a jparfcial rotation of fclro alfc.orxrafcx'^ 
gl-ULOOso " -rrxrifcs ixr eacH oHain. THo Hydroxyl grorx|- v 
afcfcacliod fco oaolr sixfcH oarHon afcoxn also ax>j>eaL-s fcc^ 
clrango ifcs jrosifcioir. Sjionslor and I>oro coxrol\rd»j 
fclrafc xrrorcoi-isafcion is nofc a |.>rogrossi-vro oliango do? 
jroxrdonfc -nxron fcHo concentration of fcHo allcali solnfciox 
as srrggosfcod Hy Hors»ic>g, Hnfc fcHoy consider fclrafc fcHoxMj;'?^ 
is a critical oonconfcrafcioxr (aHoixfc 13 jror ooxrfc foi^ 
sodinxrr Hydroxide) Holow -wHioH a jpormaneirfc oHange 
does nofc 'ocoxrr. THeir rosrxlfcs also t>end -fco snjrjror-q 
fcHo viow- fcHafc fcHo xmifcs of collnloso aro oonnoofcod ixj| 
oHaixrs Hy x>rixnary rafc-Hor fcHair Hy soooxrdai*y •v-alexroci 
lixrlcagos. S 

I^Tmis I^jaiosT-noaxJs Tnxoxxnn:. TH© JZ o'hcr^rhceZ o/* //re' 

GTi.em'ic.ctlr for J uly oonfcains an acconnfc Hy 

C^lrrisfcina O. IVfillor oir fcHo jrrojrarafcion and jrrojrorfcios 
of imro yrHosjpHoms fcrioxide. IMany afcfc.omj>fcs Ira-v-o 
Hx^exr made to oonnoofc fcHo glo-w of ordinax*y jrHosjpHoms 
fcrioxide -wifcH fclrafc of f>irosi>lroms, Htxfc ifc now- ajpj>oax>» 
fcHafc- fclro Irrxrrinosoonoo of fcHo oxide is dno fco fcHo 
rosoxroo of dissol-vod ipHosjrrlrorvrs. THx-s lafcfcox* may 
e romoved Hy low* fcemjrorafciJ.ro roorysfcallisafcioxrs 
followed Hy ex;posirre fc-o liglrfc and sixHsocjnonfc sonar- 
afcioxr froxrr fclro rod j>i*odrrofc Hy volatilisation. TTHo 
jrixro fcrioxide is a fcransjraronfc, oi-ysfcallino solid free 
frorrx tiro waxy, ojracjiro ajrjroaranoo of fcHo jixxrjrmro 
snHsi>axroe, and molting afc 23-3**, -wHoroas -fcHo oxldo ipro- 
-pax^d in fcHo -usifcal v^-ay xnolfcs afc 22-4**- THo pxxxro sixH- 
sfcaxrco noifcHor gloAv^s xxor oxidises tn moisfc or dry 
oxygon, HuLfc -wHon Heated fco 200*® in a soalodL fcirHo wifcH 
dry oxygon afc 300 mxn. px*ossijx-o, a fainfc glow* -was 
oHsorvod. Xfc dissolves pHospHoms in small i^i^nanfcifcios 
and fclron x*ogaixrs all fcHo propexrfcies generally asoidLHod 
-fco ifc.. 





Bs:p*x<£:m::bx:r 3r Z7MJS7 

F^ourelt Xi»t:«£irxi^t:ioiMtI O^CM^inb93; oiT I^JcMbO^molos^r. 


r»^3EUE3 foxijrt>^]t Xzai't^fKirKvekt'ioxiicil OoxiL^rcN»0 q£ 3SJiaLtio*it».olog53r, ' 
|rikOl<X «fct> Xt>lx«M>«ab«. Voi!*fa:» oni ^vi^« X S^— X'B, -w^ks 

rj^xuol> xxstox'c?' lewrgfoty »t>£>oxxcloidl t^lixeun. tt-my o£ -fclito T>:*-e>'v'iOTti» 
ooxxgpcNE>j»ses( of ©ii.t:>o»xiologf>r, ;;MCoarc» CSO clole^C3ut;c»A 

u.rxt'X «u»j30oi^t‘/e» W'erT’o xrojof&eitvex'ocl^ ei^rLcl 30 <Xi£Eox*on.'t^ 

ooiJLrxtrdos 'wox’o 3«»ir>T‘o»ojnLt»oci* XJrAlllKio ZT;i.riol-» 

oorx^rosM o£ lQ2i>, JR'r'janoc^, I'fcaJy'* ia.nL€X jaeociL-fc 

ofXioifikl Tn. etll, ncLoires t;>3nk.c«.i:x owlo >ix:iTx<ir‘ocl 

y>or»ox3LS from fo3re*i|gn oo\xrxt>rios. X?lxe> Ickr’^ets'b 

-t‘ox*©i^irx <iol€*^ai>ion.s “fcXiojse> of X^rx^laxxc I , !K'i:*o,txoo, 

ox*xitx4a.Txy-» «Lncl "V^etr'jr O^bnekdicbn. 

CMXl-oxxxolo|;5i»t*« 'W'oro jxx-osorxty, ixxxcl. Oojtxcxclcb x'^failly Joiixod 
vw’itilx i>lxo L.'^ixii>o<JL fcS-fca^-fcoii* in. 'w^o.loomixxjg t>o I^ox^fc-tx -Ajmoirio» 
■fclxo cJolc5^3.tio« froxrx oir-lxti^x* jpetx'lr.s of tilxo -worfri- 

Xt>l4^o«i oi'ovtixil -fco 1 x 0 «-rx i<5l%x«hl ixlew^o fox* tiHo Ooxx^gcrossi. 
X^lxo Ixxxildixxg^s of Oox-xxoll xs i"vroT‘»it:.>?" a,x*o «,<lmix*exl>ly 
«,< 1 o, j>1r.<>cl tr-o Mxxolx go.t:lxoT*ixxg:«3 ; fixes sxxxxxxxxox* cslixxxa.'fco i« 
tx. j^ocscl oxxo ; flxo so-oaxllod Xf'irx^or* J[^xxl£.o x*Oj^ioxx of X^O’W 
Yoi'ls: ifx oxxo of ^r*oa;f intox’OMf fo xx4ai.t>xxj*4*liwfc»* CLncl flxo 
^<c*onio l>oa.x.*f.v of flx^xf jx«xx*f of fixo St-.ja.fo i» -vox'^- larx-oaf. 
Siiic^ts <'oi'noll fv*x<l ox jsox'ioixoocl X-lxo < sr-fsfsxnisa.f ion w^ox’lc 
fox* txiA iixt o rixttt ion«.l C'-on^^’o^H f-ve^o yo«.x*fei «x^O, aa.*1xotx flio 
fx sl^txjxisif ^4 xii<*f -t lxm'o, tsx’-OT*>’- xxoocl -w^iawrf **jrxt: icijxcxf «’»* 1, a-xxcl 
flio t-lesie’f3:tx.l.O!^ fx'orxx *xI>t*o«< 1 «sx'|>x*o«so<-l f Ixoxxxj^ol-vx^w 

p^fOixl-l^' j>le?fx.M<s<i lo>^ etll of l-Vxo txT-x*«.xxj^€?xicxonf« «.ixrl f>y flxo 
fonx-f«*M>' *xxx<l 1 xoMfxif txlif «lxoxx'n lx:s^ flxc^ ][>oox>lo. 

Afxxii^' of flic* ol<lc*x* JKxifOf >o*XTj oixf OTnolo|^i>«f« woj’O 
ixJ>wo»xf. X^M.iTXOovo, of flxo X-»***‘*^*^^*^*^^ fixes 

tii*.‘<f Ooxxf; 5 r'<*M«, *xf I3i'xx&;MolrJ4 iix lOOlJ t X*oixlfoxx, of 

J0ix|jcli-xixtfl , j.>i*x^wixl€*^nl of flxo wx*><5oml C Vxx\f 2 :T*o«!H* lxol<l «a.f 
t>:*cf<si’<l in .1^1:2 ; >-JLxxncllix*«oix, of Axt«fi.*iix, xa-Ixo 'woxxlci 
lio.A.-'o Ixooxx j>j*o«i<iotit: of flxo Coix^x'ojhw xxf Viorxnxx in 
1I:>1J[> }x£x<J. if ixof l><-»<sTi « Ijxxn < J » sixc-scl oxx fcxcsoovinf of fixes 

W'txi* i fxxxci x'-oix Soiii j H e>f S-vv'il yie'X'ltxncI , jxx'oi^icl.csrxf 

of file* fliircl C "otX|;^i*e'M>», iiesld ctf iSiii*ic*ii ixx X02/5» x^’-ox'o xxll 
ro^i'cstf jxltxl^’" txi*rt<sn.t- l-iixf tx ltt.x*j 40 xxx iix ilst^r* <sf ^’^oxxxx^ox* 
xxxotx >.x’€>x*r»* i>t*o«t'ixt , «,ll of flioixx lx<’*irxj 2 : xvtsll Icxxow-'ix 1>.V 
flioix* n-e Insii'a^isle* jxxilxli«ljtscl 'vvor-'lc. 

iiof*xl>lo -wox’o x*o*xcl «f flxo Txsox’nixx^ 

LToixofxxi MOf-jMiotij-(_ '^Ixt* «^>*^4*leox*j=« txf fii<>*«o i?io«ssiori« xvox*e> s 
Flesn<5s •/es«,mxol of I?ixx*iH, f-Cexx-l .7or-<l«.ix of l-Cxx^lmxrl, 
Ivxxx* ’X’x*^fj!;*xx*< 111 of Hveo<i«:*xx, Jb2. I--, .t^oxx-vior of ’X*«xx*l«^ 
Ei'iolx JVrJxTrfiTxi of I-la,mt>ni*ir, W’^xxlfliox* iiox*xx of JElcsx*lixi, 
K’xlijsjrxo SilN'ot^fi-i of afa.l>>^, VS’". IVl, Wlxoolox* of ldL*x.x*va,xrtl , 
V\'- •! . IrJolletxicl of I^if f«l:>txx*|?^lx, IVI. . if ixxxslcx- XCox-feSCklcov 
of J^oxiiixfzx’jiifccl , 1-i . O. lEliilcxf <xi.xxx of 3H3- ITolf of 

f ’oixxxoof ioxxf , C- I-.. lVra.x*l«-ff of W^/tiiliin^foxx, J?*. IFToiltox*- 
fiiXKOtr of Vioxxxxxx, «1 - ’’J'*ill>^xxT*<l of A-n»fx*4Ei.li«., etixerl 

yV. iJ>. Ixxxiixa of I-toflx«i.xxx8foci, 

nrixo £4oofioxxee.l xxxcs«fixxf5», x^^-lxiolx -woro ixolel clxix*ixx« fixes 
stffor*rxooxx£»^ 04ewrx*iesd oxxf vory- fxxll ixx’o^^x-auxnxxxoH. 'Xlxojc'o 
xvox*€s «o jrxxa.n.y-€sixfOXriLolo^fiet« jrxx*e»soxxt -wlxo -w'ox’o ixxfox-osfod 
in flxo ooorxoxxxio fxlxa^io.** of flio Moioxxoo flxeuf if vtrjEx» 
nooo«»a.x*5/" fo e>«f eabtslinlx wo-voxto,! sxjLl>-«csotioix.*s xixxeJox* flxo 
tSesefiorx of ESoorxoxxxio ISxxf oxxxolo^^y. I w«x.» xxof je^IxIo fo 

«.tfoxxd a-xxy- of flxo sHOof ioxxiabl xxxoof xixg:« , ixxxf, jvxd^ixxi^ 
fx-oxxx wlx»f I lxa,ve. Ixoa-rd, flxorcs weL« » -vox-^r ixxii>oxrf etxxf 
foxruixxx dxx xxomoxxoliixf xxro, wlxiolx wtx« loci l:>y X>i*. Sfxlos» 
flx€» se»oi*ofaj:*y of flxo Ixxf or-xxa.fioxxjFxl Ooxnxxxission oxx 
JZoologfiojal ISToxxxorxolafxxjro. !]^i4Ixr. J . IfC. Oollirx, jxx*es«idoxxf 
of flxo ISxxf oxxxol ogic«.l Sooiofy of i-oxxdoxx, exdx^£k.xxood o, 
lxrofo«f a.s«kixx»f flxo xxso of «fcl:>l>x*oviaf iorx« in dcsswsjpixxfionegi, 
wlxiofcx oxcoifod xxxxxolx dij»oxx.»«ion, a.lflxotx^ix flxo doloj^ebfos 
xioaorly xxxxfiwtxixxxoxxialy axajpsyxox-fcsd s^oedcox^ IVtir, 

JBf*. ^W* 3Edw»rde, of flxo i^jrifi»lx Mxxjsoxxxxx 
£Ci«rtoxw>*. xxxo«f ijexfoarosfiix« aoOoxxrxf of Ixis xrocsoixf 

oxcjxodxf toxx fo :E>A.f cMSOxxio.* m wlwolx Ixo Ixjroxxgflxf oftf 
ncx&sxy- vsouxfs ^> 06 UC‘ixx^ xjtjxoix flxo flxoory of o. ^>ttof Iaxxxx 
ooxxsxoaciocrx Ixofwoorx Soxxflx A.xxxoiHLofib JiMcxd ^xxofx*«dla. 
X>r. 'W»4flxo«» xx&xxoxr oxx flxo fxxfxxjTO of sixooof 

teb9COK»osxx3r waaa 3r#rt4x«p- -jpo«»iTX3ii»fio, iMxf fl^ 

;2srd?. aorSrai^ 


fo3?xxxo«floxx of cbxx Inf03rrx4a.fioix«tl ixx»fiffxfo fo foj?*n Sk 
oio«i»ri.i:xg:->lxofu«o foxr oxxfoxxxologriocd infox*rKX«bfioxx* 

Xtx flxo fortutm orx oxrolxlesjmHt of f a>xcoxxoxxxy flxox*o woo ouxx 
o-ofivo diooxxosioxx ox flxo C|xxoesfiorx oo fo wlxoflxor* f ynpoo 
olxoxxld 1x0 doj>o«ifod ixx ones ox* fxvo lebx*|Si:o nnxsoixmo oxr 
diiatx*iTxxxf od in xro^ioxxoJ. xxxxx«oxxxxx«, An imx>ox*f oxxf jxabjxoir 

oxx irionxo offcsof« of foxxx-^ox-arf-ULX*o O.XX4] xxxoi«fxxx*o TX-f>oxx flxo 
oofi'vifioM of' j^x'oaolxofxxxoiro ond flioix* x^eslofioxx fo laprooo- 
1 x 0 IX nor* do.n 3 i 042 ^o ctnd oonfxrol -wo^ x*oad fc>y I>x*. JT- IFt* 
I^ojrfcor of oxxf oxxo ; a-rxcl J. JVIoOollooix oxxd 'W. 3?, 

HoyoR of JtCoxxisao di«oxx>«sod flxo njrolxloxn of ooxxtxol- 
lixx^ xxxx<lox*gi*onnd insoof ixo«f ». X>x*. W. J . JEi»oox*|^ of 

Ajrlcoxxooo x*ojr>ox*fod taixon flio ^onojrol «ixl>joof of fjrio 
p>oiesoxxoxx« A.x*f iiT*oixod« of IC^ox-flx OKxd Oorxfxrol Ar]rxox*ioOi. 
irx &, jx«.f>ox* wlxiclx fe»lj<**ci f^xroof lipclxf xxjxoxx flxio fxxxxolj 
dit-iovx«!r*od siilxjoot- A. d’Ox*<‘lxyxtxoxxf of X^trtiooolo^ If*. 
'V'o.yrtMiox ‘0 of X?o.x*i«, J. J-Cx'yj^ox* of l^oxxxxxo.T'lt oxxd 

3r>x-. VV"o.forsfoix of tlxo' Eiirifi«li TVTxxssioxxm, x*ood 

oxcc-ollcsnf jixoixesr-s^ ixx t Ijcs Soofion of Sysf oxxxa.fic* *E3nfo- 
X oology ond J55oo^e*<>^2Cx*M.f>lxy- ''l'’lxo Soofion of fH*oxr*o«f 
Xn«csc*fs 'wo.M fort-ijxxol o xn Ixojax'injjij '|rxa,jpx*x''t4 fronx fixes -woll- 
l«rxxox^*xx forot^f onf oxixoloisjisf s, LJnxo S*xlo<» of fE'‘'xnljaa.xd^ 

JH - liiieinxoxx of IVtxxxxioli, oxxd 1- TPra.pjor'dlx of Swodoxx. 
''Plxo la,ff*>T''*»^ 1 >ia.-i>OT* oxx *■*■ Somo fAiesflxocIs of onolyfeiixx^ 
i 1 x 0 B'txnxxn. of »t l>yini^ '^r*i*oo ’* xvao of lECircso.f valixo. 

Ixx f jEXof , tlio Avlxolo -w-ixw fillod -wiflx 

inf ox:*o*=*fxrx^ jfxcxjpox'fst emd di«=lo^x^>rtion« xjvlxiolx w'oxild iiefcvo 
xnfoi*o-»tod tlxo x-ooidoro of fN'ATXTXtjjc jacrxsa,fly, cxndL 3 »nx 
wox*x*y fijtxf xrxoi*o mi.>«xc*o oia-xxxxot Iso do'e^'otod fo flxoxn. 

I exxxx fc^ox*x*y £xl«c>, a,lf Ixoxxfjjlx I lxxp?lxl.v o.i>fxx*ooia.fo lxi». 
ooxxx*to>>y, flx«-f fl»is ■Editor' of fr^A.ar*xjTC.M did xxof ixxvifo » 
EixT*ojxo*xn» iTx»toxxd of ixx€s, fo 've*i*ifo flxi>* a-ocsoxxrxf , winoo 
x^'Oi*o I fo oxxxjxlitXMiMes ixx«/n;v^ of flxo deslxj^lxt-fxxl fe5«.fxxx*o« 
of flxo CV>ix#2n*o<3K. it -would ja.i>|xojixiT lilco flxo l>o».»flrxj||^ of 
«. Y>i*ojiji€.iio<s<l Ajxxx5r*ic5«xn. E^cisodif i<>»x« ixx ^iroxxpk® W'OX'O 
nxetelo fo I^iexiscxxx’o. f:«'’*xll*3, fo xnxxny of fixes irxiofxxirosoiexo 
»I>ofs4 of x*ontx*«i.l INToxv "^'^orlc, fo r*if f te»l>m*#acli» T-^Ixileuzlolfxlxiafc, 
"VV xxj^lxixx^t on , JSTo'W'^ V ox*!*.* xxxxcl Eoesfon, xxnd ex nxxxxxlxox* 
of flxo clolcsg^ext o<» foolc loxx^ joxxx*noyM info tlxo f«.T* "woeef. 
’ITlxo xnojxxlx *1*1=3 of flxo C •oix^^x'owts jjfx-ofxt- ly ro^x-offod. tlxo 
exlxxonoo of Irt. Sto-W4a.r*f lN4o.oI>on|af«,ll, of IGdinlxxxx’glx^ 
XV 1 x 0 xvT*olo for* IN' A'rx^itxi: flxo doligjlxffnl aoooxxxxf of f^o 
Coxxfn’os^e, in 5!;xtT*ic*lx ixx in xvlxiolx Ixo jxlewyod a. vox'y 

imipox’t «L.n f j:>a.x*f . 

'Tlio 33xix*o|xo«mx x^ij-3ifoT’» -wox*€s x'oooix^od, oxx la.cxdixx^ a»f 
IN’ow 'V orlc, V>y &, ooxnxnxf foo csonxf>ortod of xxxoml>oir» of 
flxo INoxv "i^'ox'ic ei.xxd I^aroolclyxi Enfoxxxolojc^ocbl Sooiofioa 
£uxd xvox*o gjixroix &> fe>x*xxxai dixxnoi? a.f flxo A.xxxoxrioabn 
3VI.xx»oxxxxx of JSra,fxix*a.l H.i«for*y. Tlxo»o l«.ndirx^ fx'orxx 
flxo #ix*af x’' 0 »fc»ol woT-cs -txxlcon oxx oxcjxodifioxxa flxo 

33xidson Kivoxr a.xxd fo x'a.rioxxM zxoi^lx txoxxx'ixx^ jxomfa of 
ixxfox*ot3f . 

Affox- flxo C’on^x*os3t4, ex. la.r*p:o ixajrty of doloigc»-f^» ’w«w» 
irocoivod a-f flxo Oax-iiopfio JVI n»oxxi-n of l?if feilxuLirigli arxdL 
Igi-von a foxixxal dinnox* l>y X>x'. "VV. JT, 3dollaxxd> flxo 
oxnoxrifxxa Xllitroofox* of flxo JVTxxsoxxxxx. Af 'Waalxirxi^foxii 
a ajpooial xxxoof ixx^ of flxo lilnt. oxxxolo^ioal Sooiofy of 
'Waelxirx^d^oxx waa liolxl wlxiolx -waa affondod. l>y xxxoro 
flxaxx :SOO orxfoxx:xolo^it3fa. rFlxia xnoofin^ xrosol'V'O^ ifaolf 
info axx ixx-tixxxafo diaoxxaaioxx of flxo onf oxxxol o^ioaX 
aooiofxea of flxo -wox*ld, of flxoix* xxxoflxoda of jxfooodxjcro. 
and. of flxo ooxxdifxoxxa of oxxfoxxxolof^ioal soioxxoo aa 
i-o^x-oaoxxfexd l>y flxoso wieloly ajpxroajdl oxr^axxiaaifloxx.a. 
A-f W^aalxixx^foxx alao» ixx addifioxx fo -v^iai-fa fo flxo X7.S. 
IN'a-fioxxal IMxxbo-uxxXj, flxo X.T.S* X>o]paxrfxxxoxxf of A^pcci^xfxl**' 
f xxx*o» axxd ;^laooa of Ixiafox'io ixxfox*oaf» a x*e>oooi^id«x axxd 
afx^^ox* wex:^ IKxv'oxx af flxo IS'exfioxxal SSoolo^oal IParlt* 
axxcT a sigxooied oacjpodifioxx waa falcoxx fo X^lxxxxxxxxoxra 
Xalaxxd^ a a^pof Ixx flxo IPofoxxrxao xxo^islx-woaf of 

xra^lia'r jrasaownad foir xfa ixxacscxf 

^ a <3ft ibonnflsbcxxm 





jsr^ar* 

Tator-t.tiojrwL •£<*iK‘j[ini^ 70oo\Jijr*&- ,. tvJb.et^e> VVUawatkijrxjs:- 

'fcoix j-iaoo^irx|C5S ,<3 Bl»i>^x*330cI, STnChan.;:^ <o€ t>lTLCJ»3t‘x 

i-e^t^xxjcirxi^cx^ -fco ISTc^'w "V'oorfe: £oi? ^’KKiTfc^ewrlcjBfc.t^^^n,* <:>±J:3K£»n» 

Irif^ ot-Viov j>aarfcs of fJbiO oo^xvfcjry'. *X'*Jfcx<?» 'vv^oll -Icoo'Waji 
eK.ut>l:ftc»x’i't>io& oxx <?ei*vo iiciigiOO't>»* XI>3r. 3Et.ori<5> JT c^eununcal of 
«abmx<5l II>Jtr- OcfcXiLcIticio X^Oll'S^'ci.X' of IMraiCir*i43l ^ gs-fcjBi.rt^cl fox- 
Sbxx 03cY^lo3r«L-fcioxx of flnio o«rVOs of io<^Jli«r*xa. a-ixcrl 

"Virgriinxefc. io. C30a:x3k.]p«xxx:>r 'W'iflrx IVtjr. Hoxr'fc>ox*t:. Fi4a.x*lx>t- etod 
X>r'. JEfewrolcJ. ^Moarx^soo of tlxo XT-S- IT^cfc-tiioottil IVf ixfr4e?xii:3rx. 

I JB 1x00 Id atxofr, i3or'lx.«i.]E>s, •wx'ifo of -tlxo txddi'C'vMft of tr.lx.*^ 
^xroetidc^ri-lj of flxo C^ooiafiro^iig^ «.!:- X-tlxcboex, sixxoo I l»c-l<l flxa-t:. 
ofHoei XTrx>r«Olf, Icm.!. t-lietti flko ^>r*ii:xc5ip>«Ll flxoi-xxo of fl-xo 
«.cidjro»gi ^was flxo ixooo»«i-fc>?- for* «» x*ofox*jm. irr flxo fortes Ixioj^ 
of sKoolog^j^r irr -fclro oolloi^os* rxrrcl xm ivor-sifio^, «o tlrrfc-fc- 
oxxforoolo^y slroold rrocsoivo vtt»t>l3r g5r’'Oa.t:or* a,f,f<>xxf.ioix> 

JKts^ if. lra.i:5j>oi:xoci, fiio foxxr-fli dtt>^ of flxo jnrrr-ic^fiixf? 
ooirrcficlocl 'wff Jhi flxo oi^a^ld-iof lx l>ir-f t»da.>' X^r*. W- J . 

IXollcwrrd* -A. dirxrxor ^iv^orr Ixiox «ox3txo of lxi» 

soiorrfifio frioxxds fcwrrd a.drrxiT-or'», ttrrd Ixo 'W'«*s olocfod ooo 
of f>lre> fLffooxx lxoxxor-a.r*y* mLOTin.l><^t*M of flxo lofomctfioixrti 
Oo»xi^x*ofx«(OiB. X>r-- -A. ITox-lxe-'M, fixe* de»o.rx of f Ixo ocorxoToio 

orxf oJtrxolo#^wfs» of flio ITxxifod fc>fa.fo«, ixoav oi^lxf y-f oot* 
yo«Lr“« of rtf^o, W'ttsB a,l«o xxxodci £bxx lioxx oT-»x.T*y xxxoxxxlxor-. 
Tlie» Ooxx f 5 r*c=s»s rxl«o rt«tot>fod i-oMolxxtiorxw of «>*• xii |xeLf Ixy 
«kxrd rojBixoofc a,ddx*oM«<xd fo ,I^x*of. .T. IX. C'om^foolc of 
Ooirxxoll (rt^od s«vc’‘Xif y -x'xixi«’»> xxrtd T_>i’. .IG. A., f^olxxvtx.x'as 
of "VVar^lxio^xfoxx (rtgrtxl Vij^lxfy-t Itr-oe*). 

Otlior x*o«olxi.f.ioixt^ ■W’^<*t’o j>rt««od l>y fl»o C^orxgr»*^*3S. 


f^xr. flxo mosf- Lrxx i>of*t;eKi3.t> »fO|p -f^lc^xx in ^x*os«s..x*d fo 
e>>rdx>xfx<>loj|^i<^«t.i rxom«»rjol«fc-tiuix*o 'W'shb ek x^oetolofioxx. l>y 3fcl3LO 
Ooexi^pro^us o oxxf e*3r3rixxg rfX>ojc;r f^lro Ooatacrmifsjboo of iJToxicxoxf - 
ol4ekfo.x'o of flxo 3&xtiOxxxolo^o«JL Ooxin^^peH^er "Jffdioiauxry"*- 
oo'vt'offa fo Ixckxrd do'sv'rx o]^fxxxorfi^ on osusioet of onfoirrio * - 
rxoxafiotxolrkffxxro ixx a-ooojrd -wifJht 'fclxo XjWL'f«»f*'i:x«ktvioxicd:i 
XX-trlod of SSooloKio^l 3!!<?'orxx€*xfola.t>f«fO. X'b i*« xmdoar&tiddcf . 
f Ixrtf. flxo oof omc^ogioetl ooxxxrfxif f «o £kirxd f 1x0 Xxxfox^nakffonoX' 
OorrxmifB&ioxx w-ill oo-op>or*a.f>o ; flxof in flxo fxrfmro flxo' 
C^oxrxxxxif f oe» ’w'ill Ixandlo mo«f of flxo of onfoxfro-- 

loj^iorkl xxoxxxoxxola.fxxTro a^xxd -w^il 1 arofox- fo flxo Tnfox*nekfion£kl 
C'oixxxjii««ion. oixly flxo«o c;«kso» ixx-volvirxi^ X^x-onoxmooc3L 
dilfe»*r*oxxoosr of opinion,, ox* xxrxdof omcrirxexd ^xxrinolploei*. 
ox* flxo x*olrft-ion?=5 of xxomon crlrxf nx-o in oxxf.omolo|gy to 
xxoxne>nol«-f x.xx*e* ixx oflioi* ipproup«. 

'X'lxo Oon^fr'e^s=i« a.l»o rtdopfod <5oxrfc«kin dofinifo f-ooom- 
xnorxda.fionHr i*cif|acm*dixxfa: fja^xxrxily n«bnxc3», flxooo xrooom- 
xnorxdrkf ioxxM f c> l>o r*of orfod f o f Ixo Xnf oxm«kf ionaJt 
OoTnnxifiMaioxx 'w^iflTi rtppi'oval ; cxnd if x-ofeirr-od ooxrfsuin 
of-lior* propoi-fionw fo flio X'omnxisH«ion -viriflxonf px“o- 
jx-idioo. 

I Ixek-vro cxffesxxrlod f t > i ix*f ooxx in fox*xit*.f ioxxrtl cit>xx^t*o.«=i«o« 
of soionfifxcs xnoxx, rxn<i I lxa.vo xxox-«i* ssiot'rx «,f ^xxy^ of 
flxorn. »xiolx p 5 ^x“«?*«,f erxf lixx^iftaxxx a.nd so oixvioix^ a. spix*if 
of Ixoar-fy oc>-e»poi*af ion- te5xax*oly mxxfxral nndex-rsf x»,ndixxjar 
n.iixonfr 'fiK** Hoix^xxlilxcj nxon of flxo wox-ld is fostorod 
# 2 rr*o*xtIy i^y flxoso jG^af lxox*irx^?s axxd malcos for* xvox'ld 
j>esaot*r * X—. O. XlowAtm. 


'TTIhlg Fislieries of yVusXx'a.li.a.. 


^ XXXSOJEIN’X' ef at-oxo e*xxf fx*om fixes A^ixsf T*«.lixxn X>c***v''olop- 
monf and JVXi#^T'«f ion Oomxnission fliT-ox^vs liji^lxf 
on fixes infor-osfirx^ l>osition of fHo Hslxin^ ixrdiisfx*^' ixx 
A.irsf x*alian -wafor's- 

nriio IxisfoT'y of flxis in<3 txsf r-y sIjo'ws a wxr<*ooswi<>xx of 
failnx'os fo osfaLrliali wJi»xf slioirl<l k>€s a f lifivi ixj:? f>ax‘f 
of Ansfxraliarx life*. J »x lOOT flio Oomrxxorx'vt’^oalf lx 
Oovofxxmonf. apixoinforl a diroe-for* of fislxox'ios anrl 
px*o*vidod a rosoafcsl^ fx’a'w'lijxjj vowsr*!, flio J^r»<:7<’*e»r*orier*-. 
fo invosfijacafe* flio possilxili fioa of fr*awliixfir flK" 

sonflxorm wesaa. Affe-r* a xxnxxxlxor* of C5:x:ixe*r*irxxoxxf al 
ox'txisos, drrx*in|^ •w'lxioli if xv«.s osfalxlislxod^ flxaf jvalrxalxlcs 
fialxinjc^ ^x'oxxnd.s o^tisfod in fixes A.vrsfraliaxx Xii;^lxt/ an<i 
off Capo XXo^w^o, fixes ^ndcsor/rsoxx.^ -wae losf af «oa wiflx all 
Ixanda, incslxrdini^ fixes X>ix*oesfor- of X^'islxor-iess, in X>«>>o.«!*xnl>e»r' 
3 4>3.4r- TL'lio fx-a-wlor* -w-as nof T*eplaoe»d, and lifflo fexx-tlxor* 
•waa do no l>y flro OornTnon^^s^-oalflx X>oxxax*f xxxesnf of 
JFial»03rios - 

In mX^fS fixes ISToxat Son fix AValos Cloves rxxxxxonf dooiclod 
fo oafatxlialx a Sfafe* tx-awlin^ indnMf r-y xviflx aovcsn 
sfoam fx'aw'loxrs ae* flxo xxxrolona of a fr-a'wlin^ floof, 
I>oeqoifo fixes faof flxaf aorno of fixes r*icslx«xMf fx'ax?v^lin^ 
ax*oaa in fixes vrorsld, naxnesly, flxoaes ojscfcsndin^ aonflx- 
-w-at'da fxrom X*ox*t Sfesplxesns fo Clafcso lalan<i, -wexi'cs 
amvoalod l>y fixes opesxrafx one of flxo Sfafo fi*awle»»*», flxe^ 
vcsnfnxro -v^rae nof a ooxmrxxoroial encsooss, axxd in lt»23 fixes 
fira'Vcrlox*e -vireirro disposesd of fo a ntxnxlxoi* of px:*ivafes 
oompanioe- Tlxeseo ooxnpaniese Ixavo einoes anocossfnlly 
.excploifead flxo Sydnoy and JSTcsxvoaetlo iielx xxxax’lcofe and 
alio-w- eijgpns of* o^efondin^ flioix* fieslde of ojxox-at-ion, 
Qnoonsland aleo nndcsx*fool«: Sfafes f i-a'wling?^ in 
and j^ood fx'a'wlin^ atesae 'w^esm looafesd fcxesf-wesesrx Oapo 
JWTorofoxx and Oalomxdfa. In ofliox* Sfafese, Jxoxvovox*, 
flxo Helxin^ xndnsfr^r Ixae failed fo develop fo fixes 
des^i::*eso olxovm poeextsle? l>y fxelx inxpoxrfe. If is an 
anonxaly, indesod, flxaf a naf ion -wlxiolx ixrxpojd.s annnally 
£Lelx valrxod af amor-o flxan ^I,S00,000, axxd Ixae an 
adoc^^nafo snpply of ^ood odilxle fxelx ax’onnd. ife ooaef, 
alxofud fail fo oxitploif enolx essccscsUonf . naf nx-al jressoxxroess , 
*rixis foafnxse Ixae lb»e»an oloaxrly .^esaliead Ixy flxo 

> ‘ I^ovolopnxonf and IVIii^xraf iorx CI!k>xnnEXieeion» . 'wlxxolx. doale 
’wiflx flxo da^olopmonf of indnef iry wiflxin f txa Oornznon> 
''««heialflx» .aa'-ff ptioir noooeeif'j ' ^ / fion-' 

Vox.- 


-Af t-lie* ixxet tx.x of list-* C^oixxxx a issiojx- t-lxo A-ixs-t- 

f r*aliaxx J“<''ielxe»x*ioe < ^orxfesx*onc*es vrxx-e Ixold in t*^<*pf oxxxlxesi 
ISISSST- 'flxie 'was at.fc»xxde*d 1 >y r*€spx*oeoxx f al.i v<-e of flx*^' 
t'Tonxnxieeion, of fl»o C Vxxaxrixoix'woalf la <'Jo»tTX<*il fcsi 
fSoioxxf ifies axxd lxxdnefcT*i*x.l l^oeoxx-xolx , axxd of flx<s <lo|»JXX*i 
nexonfs of lielxesjriess of fixes, var-ioixe A.nsfr'aliarx Srifafese. 
Jf -wae desoidod flxaf a ooxrxfxlcsto px’Oi^x'ammes of de-veslop- 
xmesnf xnnef inolxxdo nof oxily fr*awlin^ axxd x-eslafori 
ixxdvietr*iess, Ixxxf alee> efnditftse ot f x*arxeix<>x’'f - dief i*ilmf ioi » , 
and mafltesf iixfj of fislx* of nxx.xfomrx la'W’-e and r*r>|^t.jlt» - 
fione aHe'O.finf^ flxo esaptxxx*o of fieli- and of faofor-e of 
dosf x'xjof ioxx ixx fielxesx*ios- Tlies esef al>li»lxxxxfe>nf of xxxax'iris^ 
fc>ioloK:iofal efafioxxs and l-lxa onlfivafioxx of oyefe*r*i~.. 
«x-ayiieli, axxd fnxrflese v^ox'o also ooneidoxresd- A-ftesx* Ji 
flxoT'oxxt^lx dieonesion of fixes poeifion in oaolx of fl»oe<' 
lxx*anolxoe, ooxxxnxif fooe vrexx-es ajrxpoinfod fo f^o fvxlly ixxf<> 
csacslx enlrjoof and fo x'nalx:e» x*exoox-nxx:eesrxdaf ione fo flie* 
eooond A-nefi*alian JP'ielxox'ioe Oonfcsx*oxxe;o, xvtxiolx ie tt^s 
Ires Ixesld dixr*ing^ flris yesar*. 

*X't»es txesld Ixox-doxre, on ones side* ftxoees qnesefioxxe ixx 
xxcxax’ino Ixiolo^y fo l>es ef vidxe*d l>y flxo jBxrif ielx A-»eocsiaf ion 
IK^cpodifion fo flxo dx*e>af Uax:'r*ioi* X^oesf^ and on fixe* 
ofliesr*, ooonomic invosf i|apa»fion» of fx'aw'linj^ and fixes 
ejifiQ.oulf px*ol>lexxx.s of fx*anepox*f axxd dief x*il>xaf ioxf • 

Ilxoeo for*me of j-esfeixronoo airo oloaxly vox*y xtvida and- 
in fixes pr*osonf inqxxixries, oloeex affoxxfion i« Ixoinj^ g^ivoxx 
fo flxo mass of kno'w^lodg^o and oacpoidonoo 'wlxiolx Ixae 
Ixoon aooxxxx(X.ijLlafed in ]£2xxx*opoan and Ajxnoxricsan 
fislxesrios. Wlxilo mnolx of fno dafa fx:H>m flxaees 
sonx-oo» ie oapalxles of dix-esof applicafion fo -Afxsf«*aXiaxx 
oondifion«» flxosres axro rxxxxxtx esr*oxxe eoionfiHo and oom- 
mox^oial pxrolxlome -wlxiolx ar*e» flxa aonflxesi*n 

xvaf e>x*i3 - 

rtofr*igrox:*afioxx appliod fo idelx falcon fxronx An»fr*aliatx 
eesa -wafesx’e dooe nof alxvaye g:ivo flxo aanxes aafiafaofox-y 
roexxlf s ae xnrlxon fielx from ooldesr and losa onlixExo 
aro fz'oafod. *T'lxne» alflxoxxg;lx -Aflanfxo aalenon- xna>' 
t>o eafiefaofoirily eforod in a fxroasen afafipt foaer nn :f o fwe» 
y*oar*e, if Ixae Ixoon ef afod flxaf flxo_-45^n<a<fi5al|a«i. Jfcxoael 

Ixesooxxxos pr*aofloally -woxrt^lxloes affo xr ^mmovaX .tfjrojtrx _«■ 
favir xxrxonflxe of oold aforaso- Tawfjjjurihn " . flxi^ 

diffoKonoo ie nof oloaz*, Intf if 
dopandonf on marines ^feanjpa»!tfgfc|3tf?a„^<iMnri^=' 



&3Bsap^’3r:EiM:i^:B3iaBL ^2^ NIAT 

t^liii 9 ofiU9e 4;>lxox^ ia a«»2>4» fox* Txasofol x^estecurcSbi ±0 
Yoixxo ±3x0 |pxof>ex* x^olfii>±xoxxi» l>«»±^vire«a. tM9xaarjpox»±'U'r'o oarxdL 
«etlizxi± 3 r ox oea->'«^^af±oxr ooxci ± 1 x 0 1»ob± ooxx<31±1oxxb-^ foxr 
x-c-4fx'isox*a.±x€xci. of fialx ±okexx. ±'lxovofxrozxi.. 

Ati t^o OoKi£oroo.O€» 3xol<jL lao± ^ronx:, ±1x0 zxoo<3. for 
o^ctotxylixxg ± 1 x 0 pxoxxooxrizxK xosocurolaos oxx fislxixx^ ^roun.c3.8 
c:B.rxxoc3. o-o± l>y ±lxo j£79x^bovo 2«9* ooxxRicioro^ ixx aro- 

L£k±ioxx ± 0 ' ± 1 x 0 oe»±ol>liBlxxxxoxi.± of xxxa3:*iri.o l>iolo|gxoal 

Mt;a±ioxx 0 ^ X± io a Io£^o±±al>lo fGirO± ±lxo± ±>xox*o is orx 
i3tlixnLOO± ox>.±ix*o eblx»OTi.co of ±iroLS±'W'ox*±li.y' ixiLfo**ma±io*jL 
ja,t>oix± ±Ho f^oetsozxol zxxti^*a±io<xxo of ±lxo rwa.±iv '0 fieslxos, 
tlioir ojxawnltxj^ lx€tX>i±8 lifo lTii«±oxHlos, ±ixoix* «ro’W'±lx« 

i'«,±o axx<l ooolog^r goTxorally- A.^ a ro«o.l± of ±Ko Ooxx- 
t'ojT’oxxoo, i± xxo'W' BOOXKXB lilcoly ±lxeb± ixx acidl.i±ioix ±0 a 
i-c-'e^oT^lx ±xro.'vvrlixxcc xxriJl± Ixoiri^ Ixio^VTicioci a± aix. oarly 
<<a±o ±1x0X0 'will ±>o a -vig^oroxx*** a<ilxrazxoo» IxaolcocjL y>y 

tl>o xxxxivorsi±iow ■w’i±ixixx ±lxo OoT*xxnLO»x'Woal±lx oxx ±lxo 
it'ia.x'ixxo Ixiolo^ioal ;;p3rol>loxxx« iix ^tJis±xoliaix Ava±ors. *X*l»o 
vi«i± of ± 1 x 0 jxT'eN30xx± 3Bxi±i»lx A.ssooia±ioTx 3Bxcp>o<'li±ior*. t.o 

< fxo <ix*txa± liaxrrior* X±oof Twill xx-r».cdoxil>±oriTy' liavo a 
«t iTxxxilaiixxjg: irxfixioxxoo ixx ±ixis clix*oc?±io*x- 

''t'xaxxjp«j;>ox± axxd, ciia±x'il>xx±ioxx of fxBlx irx «xioli axx ajroa 
1 1 x 0 «oxi±lx - oaifsijor'xi jxor‘±iorx of .A^xxo±XTalia j.>**o»oirx± 
l.iio fa:x*oa±o«± Ixixxtirarxoo ±0 ±lxo rajxicl clovoloix- 
’OK'ixt. of 1 - 1 x 0 Ixpilxory ixxclo»±ry- X-5x*iofip^, ±lxo jxrolxloxxx 
t.r> <Iovolo|> ±lxat> xxxoasxxx'O of oo-oj.>*'x*a±rvo ox^axxisafioxx 
>»ot.xvooxi li«lxox*y ooxjooi*xx«, ±i~axx«j:xox*l^a±ioxx a^xixcioB, 
**iax'lv<^tiixi^ Ixociioj^ jrkooo«SKXX*3r fox* raixiri ojx<l ocsoxxojrrxic* 

^ i fc»xx±ioix fxToxrx Hio ±lxr*oo lax*^o C50Xx±x*os of j:>op»vxla±iorx 

W,vdriLo;;;vr, lVtoll>oixx*rxo^ »xxx<l ,A.<lc'laicio- ±0 ±lxo »-pax*wol;V' 

I >« >l>xxl«.±o< i oooxi±x->r cliM±x*io±«- 1± i?=^ ri^h.±l3r fol± ±1j«i1: 

ijj ixj-4l-»'al i»x, tirxtil tlxo 1 >x*of>loxxx of < Hwt I’i l>\xtioxx j-iol-v-xM 1 , 
f * ‘.-i< »ax'rjli dix-ox^focl fo-wariljs; ±Jhio irxox*< txx-sio of ztiiiixixiiow i» 

I >i €-*i i 

1 i ox''OX*xxTxxoxxf 0.1 j^aftioii-xatioxx irx izxd xx&»±x*ial afftxir^^ 

1 1 < ±x*oxxcl>^ x*4x±ljoi* t-o t.lxo x'oxxxo'val of ±lios=io faotot-ss. 

i >T t Aclf^x'iixi^ xlox^oloj>xxxf*xxl.'-< tJxatx fo'war'xJw i*>±a±o tx*adizx>JC- 
J t- i« ixx is»t^ix*i± ±li*xl- tlax'* f-xvx.x C V>rxxTrxoxi'Woal±li llovox*!!- 

tr-»**xi± .tJo;|.>ax*±x-ooxx±^5* t.ljo TI 0 V'olofxxxioxxt* axx<JI ioxx 

< 'oxxxxrziiHij^ioxx aocl ±lxo Cr^oxxiTxxoxx'woal±lx Ooxxxxoil fox* 

>'«oix^xxl.iHc atxcl Cxicl xi»±cial KoBoai'oli aro <?o-o*t>ox*a±ir»fx 

w'itlx J:::^ta±o a v* 11* 01*1 flow !<* l>T*ii*,j^ ±lxo li^jflxl ±0 oooriojrrjio 
-otd ilifio ixT*ol^loi txM xxlYoiTlixx^ li!r»l»oi*>*' «.l»5V'olox>»xxoxx±« 

*>x ^'Vxx«±i-aliaxx ■w^al-ox's xxxxcl ±0 ^oiix± ±lxo ±0 lljoix* 

.-oJolioTX. ^ A* IS. 1:**- 


Roy-atl I=*tio±o^x“€iH>fiic Society*^ E-acl:iil>ition. 

I '' I 1 Xrl axxxxual oxcliilxi lioxx of t.lxo X^lxoto^fxrafxliio 

^ Siooio±,v xxovv' <>j3oe» al 3i> ,Xxu-»«*oll Scjl^oaxTO, xxxxcl 

t » f I mi^gsioxx it* fxroo- X± olo»os oxx C>o±. 13- Wo ax'c^ 1^1 acl 
to t^oo ±lxa± oxxxr x>f ±-x* 0 |Xo*»±ocl do^»iT■o flzaf ixx ±lx«’^ Moioxxtifio 
«»m 1 t:<3olxxxxoa.l xii N’iwiox* t*lio ^^oxxoxral a^jxoax'axxoo of ±ixo 
«*3Kiiil>i±« bIioxxIcJ 1>o ooxxsicloi*oci a«=9 iesooorxciai*y ±0 ±lxoir* 
<‘lii!-t*ru.fioa±ioix is ±lxis yoaxr ac!±o<i xxjrxoxx ±0 a oox-f-airx 
axxci ±0 ±lxa± oac±^*i± ±lxo xv'OX'k. of ±ixo s±xx<loix± 
<.'>.t».Txjiixxixx^ ±lxojrxx is f aoili±a±oci- V\''lxa± is xxow* xxootlocl 

«i <> a fo^w C9xross-x*ofefx*oxxctos irx ±l*o oaso of o'5clxil>i±» ±lxa± 
»**jjfc 2 :li.± l>oloxxi^ ±0 xxxoiro ±lxaxx oxxo »ocT±ioxrx- X'''ox* oacaxxxjxlo, 
lui^.iox' ± 1 x 0 lxoa<liri|E; ** Slj>o<3±x7o^apr’ajplxy ” ±liox*o is oxxly oxxo 
itojxx, l>xi± i± woxxlxi t>o orx±i»*oly wx*oxx|^ ±0 sxa.;t^^o»o ±lxa± 
t-bis. i» ±lxO'Oxxly oxcaxxx]t>lo of sj>oo±x* 0 |;?x*ai>ixio 'wor'lc. 

"J’lxo Asfroxxoxxxor* f^oyal Ixas *=*oxxl a jplxo±o^x*aj>lA *lxa± 
> 4 ii<>w’-s ±1x0 x*ola±ixro i*x±oxxsi±y of ±Ho jpr-ixxoix>al <ioxxl>lo± ixx 
t>t«' xrioIo± <jCf, ±1x0 ciiffxxso cloxxlxlo± irx ±lxo iofr-a.- 

i'«*d of ±1x0 oalcslxxxarx olxromos^xlxoi'os. Tiro ixlxo±o|yx*aj:>lx 
M 4 \s ±afticoxx.jK(£i.±lx a cliiB&pao±ioxx- .^yratirxjES ixx ±l.*o x*ofl.oo±ixx« 
i: 4 |->ocs±ro«x*»TC^ ■w*i±lx ±1x0 sii± ±-axx«oxx±ial ±0 ± 1 x 0 od^o of 
flto lotas*. v^lxo ixxfx*ar«r«^ i» Of t^o fix:*i 3 ± ,ox*clox* .ax%^ ±lxo 
x'iolo± '. ocf . ^±li:o' , st^ooxxci oj^doi*,' axxd ^Ixoy 'wotro ^>^w±o> 
-'oi3iatal±OixafcOo±Ba3^ ' li45lx±>'fi£l‘±aK»‘±0 

oxorla _ «npoo±ara««- .«MS±xra * li| 8 lx± fiLlto** ia 1*^ xxow' 

fiitoar jBoactfU xao^' . wixseax plxo±£>iK 3 £qa,£y%iav 

wanraL' ^ ■ 


tJhmpo ±alc/^x 'W'i±lx -visually ^ox*x*oo^.ox3. x*of»Bfco±ixxg? ±oi<^sioO£x«^. . 

- ,X± - olxxi:xixxa±os ±lxo soooxdfdrary* S};xeo±i^Ut.rKX ±0 a voxry ooxx • 
oic^oxral>lo o3C±oxx±. IMlxr- A.. Ooloxxxaxx cioxxxoxx8±xra±oo ±lxo 
adtv'axx±a£;;os of ±lxis fxl±OT' Ixy ixlxo±o}acx-ai>lx« ±al«:oxx 'wi±lx 
arxd ■wi±lxoxx± i±. Toxx o3c:axxxj>le-«w of 25ooxxxxxxx offoo±s (±lxo 
of6oo± of a xxrxa^xxo±io dold oxx linos of ±lio sj|:->oo±xmjncx> 
ax*o sixowxx h»y Afr-* -A.. 3. l%f- 65yxxxoxx« of ±lxo XrXx]OOx*.is(#l 
Oollo^o of g^oioxxoo- 3 VI 0 SSX-S. Olirooxx axxd IB'x'oO'rrxaxx Sedhio-wr 
a sorios of IF'alxiry axxxl f*ox*o± iix±OT*foz*omo±ox* fjpirxjgos. 

Of ±1x0 xxixrrxoxroxxs orjcarxxolos of i>lxot.03rrxiox*o^:x-«x;j>lxy , 
± 1 x 0 xixo«± xxo±al>lo ax'o of slo'wly 000 lod «±ool \yy Ool. 
1^4 . i^olaio-W" a± x jcxaj 5 Txi£loa±ioris of 300 axxd 3000, 

wlxiolx xllxx»±x*a±o ±lxc3 <lo£dx*rxxa±ioix of ox’*y'S±aJs of csoxrxoxxf - 
i±o xxxxdxxx* ± 1 x 0 ixxHxxorxoo of ixx±ox’xxal s±aros##os clxxo ±0 axx 
allo±x*op>io ±x*arxs£oxTxxxa±ioxx iix ±lxo xxxa±x*i:?c. Oflxoxr ixx±ox*- , 
os±ixif^ pioirxts xvi±lx ro^arct ±0 f^lxo xxa±xxro of ±lxoso ' 
oxrys±als ax*o oloaxrly sIxoaa^xx- I>x-- Cl. iff. Tt-odxxxaxx Ixas 
±'WO «ox*ie»s of xxoax’ly ±lxix±^y oaoli, slxoxvixxpr ±lxo lifo 
lxis±ox*y axxci s±x*xxo±xxx*o of ±lxo ^x'ooxxlioxxso 'wlxi±o fily axxzl 
of ^y^-£if'h€X ^ce,r^.-^A.Z€t. xosi>oo±i'Voly , ± 1 x 0 - 

laltor Ixoizxg a jxos± ±lxa.± Ixas lafolj,' l>oc?oxxxo vox'y j>x*ova- 
loxx± a± iCow- axxd irx ^^rooixlroxisos r*OTJLrxd X^orxdoxx,- ESaolx 
i« acsc;oxr*|paxxiod wi±lx x*a±lxox* lt>rx|^ dosoxrijpCivo axxd 
o3c:^>larxa±oxry rxo±os- 

'X’lxo jxxrosoxxC jxossiltxilifios ♦^'jf ±lxo jplio±rOjacx*aj:xlxy of 
l>»xllo±« ixx di|=^lx± axr*o 'woll slxo'vx'jrx Ixy JVTr*. 1^. C^lixxaylo 

of Olxio- S^xaxrJc. ±lio fxrixxj^ of a 0**30- 

oalilxTo S*>i">x*ixx-gcfxold slxoxc’' ±lxo sCxxto of aff<xir*s ( 1 ) as ±lx*^ 
Ixxxllof* csxxxox*pfos from ±lxo xnxxzzilo- <3> xvlxoxx ±-lxo l>xxllo± 
lx£i.s ±x‘avollocL al>o»*± €^ irxolxos, axxci (3> 'vxixoxx i± is al>oxx± 

1 H ixxolios fr'otix ±lio mxiviseilo. t^irxiilar ir>lxo±oi^ra|pixs of 
±l-xo of a 13 ^jfxxixv^c- Wioc-Ke^st rji* wixo± g^xxxx, fi^l olxol^o* 

sliow’ ± 1 x 0 Cilxar^o as it- Joav'c's ±ixo ixxxx5caslc» axxd at- dis- 
f.xxrxoos froTxx i± c^f *4- iixol*os arxd 13 irxc^Hos axxd a± 1 1 yards- 
i*?oxixo fxxxo -r'3carix| >l<^s of ISZ-xrxxy |.xlio±o^raj>lxy aro c.*ox»~ 
±x*ilxxj±od l>y JrCoeixxlc- I..*ixxxi±od ; Xlford, X.-.isxxit-od ; arxd X>r. 
•f. if. JVra±lior. Kitiorxxato^JCrajxljy, frliolo^Tfafxlxy ixx 
ocxlours, jrljofop^-rxxixljy from ±^lxo xxix*, ±olo>xlxo± 0 |Lipr’a)pl*y , 
xMxd |xrac±ioall>* c'vory Ixraxxolx of ■plxr>±oj^x*»i.j>lxy aro x%'oll 
illxxM±ra.±od ixx t.Ixo o>cixil>i ±ior» . 

*'rixo frado socttioxx of oxcxxxxxixlc'ts axxd a|:>fxara±\xs sooxxxm 
±•0 Ixo rxx±rlx€'r l^xvJ^c»^ lixtm xtsxixxl, a j^ood doal of ±lxo 
a.|>|>ai’a±xis l>c'irxjEf dosii:c»t.od s^ooially fox* soiorxfiiicx xvorlc. 
A fif^lxt- of M±axxd*xi-d ^ixalify for ±os±ixx|K jxlxo±o^r«,|p^io 
xxog;a±.ix'*o maforials is C’roixt.x-ilxtxCod l>y Tlxo jE>x*a±islx 
!£*lx<>±o^r»’a’|>lxio TCosoax-olx -Assooi atiorx- TDIxLk o3clxil>i± 

ooxxxjxriwos a sfaxxdard larxx]|;>, axxd a ooloxxr filtox* as 
’W'orfeod oxx± Ixy IMossx'm. K. Xlavis axxd IC— S. OrilxSoxx, of 
tlxo l^tarc^axx of S±.ax*dard», 'Wtxslxirxj^toxx, ±0 malco Clxc** 
IxKlit sirxxilar ±0 ordixxary a'V'ora^o dayli^^lxf- 


TJTxii'irer’si^y ^tncl J&clucr£L±iona.l 

II^X3£:3>s.-^ — ' — ^^’’ 1 x 0 foxxxxda±ic>xx-st/oxxo of ±lxo xxow Ixxxildixx^s 
'W'ill l>o laid l>y ±lxo X>xxolxoss of X>ox’'oxxslxijro oxx Oo±- 3- 
jAf±or ± 1 x 0 cjoxroxxxoxxy a c^oixpcx'-o^atioxx 'W'ill l>o Ixold irx ±lxo 
Cwroat- iXall of ±lxo'^ l-Jxxivox'«i±y ±0 ooxxfor ±lxo Ixoxxorary 
do| 5 r*oo of lJ>oo ±or of H.axv's oxx Jtfor Clraoo, Sir. jA. JEC- lOalrx, 
I^i[x*. Atlorcaxxdor OaTXX|xl>oll, axxd IVtr. :MIor±oxx X.«a±^lxaKXx. 

"We: Ixax’-o roaoivod from ±lxo Bradford ^ooli-xxroal 
C^olloiafo a j:>i*o»i:xoo±xxs of dxfxioxxxa axxd »|xooial day 
ooxxx'sos fox- 1936 — 39, irxolxxdixxgf ±lix*oo-' axxd ’ fot□ti^-y osar 
dijxloxfxxa ooxrrsos ixx ±oxc±ilo ixxdxxs±rios, olxoxxxis±xry ,, dyo* 
ixx|^, oivil, rxrox-lxaxxioal , axxd oloo±ricjral orx6rt*3bOoarir3qB5:» . 
jrlxysios, axxd Ixioloigjy. gljxocial ooxrx-sos jocx advaaotOedL 
s±xrdy arxd ixx ±r€»ixxi.xx^ ixx ±lxo xxxo±liods 

sfxooial ooxxrsos iri'xrol'V’xxxs fxxll-±arxxo a±±ondan.po duxirr^ 
oxxo or ±'w*o yoaxrs, axxd f»ax-±-±uacxo day oouccs^ei aro also 
o£PorHSd* 71 x 0 .x*ola±ic>xxs of ±lxo OoUo^o '«vi.± 33 r ux.d±ua±zrial 
dxzxus Ixa-v^a of la±o l>€»oiaL O 3 s:±oxxai^sroly dov^loxx^d ' Ixy ±lxo 
.r'^zrrai%^e± 3 Exoxx± of 'v^isi±s ±0 -looal and dvneixxjgf 



-4=et> jsr^^r 

SeX>i;«sxit>«ir ay. ■" 

St. .Oo^bCjA^s «kxxd -St. X>.AjiMiTuAjNr^ ^ «ut*^ ' ^etid t;o 

laJ^eSfs. l>€>l:x<0«K3.eM:i Tiantdojr X>ic>0!l'0'it£«fcxx 'in Xtijgdy^ Inctvo 
‘ «^ij|P3PT'c>j>rici,-fcod l>lnte Cb cloit>3r oojn».ootio<J. -wiiyJtx 

six- ’W'illiaxxi !KfibXhx£X't*c>x3L,, etxxAl:>eb»sGLdox to t>lxc!> 
OoiAxHi of I^^jELj>lojs «-t> filio exxd of tilxo €>iKX?Lt:>€3o»^til^ oojtitvxix-y, 
xoooxdc^l atv f,lio ol:iXiToX» of St>. XWoyrj.iau i-b 'W'a.js t>Ho 

o-oeiTiOxrx of TibaJLi^ucx 'woxo.ori. -fco xxxcxlco votiivo offo-x-inx^s of 
Tplxa,lli.o <sl'*4ebx«bcyt»^x t^o SA&ixx'beit -fco «ooTixe> olxildxoxi. 

Tfioy Sbxe iix jfxsKarfclo cil«.x* t:^lrxo pMa.-tix*oxx of j>liyeici€bxxs 

«bzx<3L sxxx^ooxiJS* cts -woll etm of ;p^lxiJoso'p>lxors. 

99 ! 

O^A.2st‘03a!4^j» x>^'5r. -A. woir>boxxjnii»Xi 4r5i.x«bo»xx txti' Bi»lrxo|:> 

p.lSfMfMrtifoxd, "wlxOxx «t g^i’oxxi> of yooxiju? ruxoTi «.fc4«oxxi.Tt>lixxg 
ixx 'fcXxo oixoeio orxo of fVic^ix xxxjixril>c>r a.« lofxtlor, 

'wrlxoTXx 'fclxe'y' follo-wecl oxrox <-lit;olxos>i, «xx<l 1 of 

<iifiioxxl-t> -All 'w^lxom irlxo^ oxof, xxxa.lo 

ox* foxxia.lo, -<^ 0 X 0 * Xxixixxixeci,* ■t'vv'o -tixlsriu^ flxoxxx 

xx|3 iix -b fAQ ia;: »,x*xxis cxticl s'v%riix^a:ixxK flxoixx «.jar«irx»'b o*xc?li 
otilxor. TTito la^ridlox-tl of oa,olx ixxxi f.lxoy vi»ibo<i 'W"«x» 
lix^xxrxci. t>o fxxmrtifili f-li-oxxi -vb'itlx ale» etixcl oa-lv-o«. Tlxo xxifac^^f 
sjrxoxxlci i>o, etxxcf xxwixxxll^ 'wa^ if flxo xvejfxflxor j>oxxxxifr‘t.oxl, 
(BjxoxxX. ixx t/lio fiol<ls- 

lSdlO-m-A-X3i3:jBkJ:-A.« Tlio foast> of Sb. IVfic'liaol Ixoixi.^ blxo 

xxxostv flp^jpoz^trcoif' of f-lxo Olxxxrcslrx fo^fi v’'a,l» ’wliioJri ajF>x>xo5ci- 
xicxa;bo» ixx, ^cla-fo fo flio oloso of blxo agr-icxil-trxxral 3 ^oax 
■witilx blxo 'lxcLX’V*3»-b, a. xixxjncxl^or of oxx«t/OJXxs% Ixavo ooxirxo t>o 
t>o «b«: 3 ociiaf;ocl 'wi-fcli i-fc oib-liox olo«o -blxo ol«l ox 

' iixaxaj^xxatvo “blxo xxo'W' «oa*sori - Stxolx axo tlxo olxoioe* 
axxd iixaxjtjgxjixa'fcioix of blxo xxow' offi<*ia!M of f-lio ooixx- 
fox iilir? ooxxxxix^ yoax', ox bho r-oxiowal of -boxjrrifri 
of b/Ji&XXxxxo. ' 'II'*H€5 «io ax*o of borx xxxaxlcocl Irjty »otxxo f=t]t>c»o-ial 

o'beiox'V'abxctO. «ixo>i a« t>lx© olxoix^>iix|^ of a sbiolc i>y -fclno 
aorxiox. aldoxxxxaxx jxxoesoxxt^ ixx aolcixowloci^xxoiib of bilxo 
sax-v^ioo a xxxaixpx irx Slrxx’ojx«lxix-o, or* trlxo x-«*o«orxba-fciojx 

of -b^ixo liofraosalxoos arxcl rxailfc* oxi l:>c!»lxalf of Sb. CUorxxoxxb’i!* 
irx ' blxo X-OTXcloTi oivic cox-orxioixixxl- -Ab A Ijiiijujclori blxo 
sbxoobs xxsod b>o l>o cloeoxat/oci ^wiblx flo'W'«^i*» axxcl J^ax1axxcl^4 
lx.irxxg orx jxolos ab blxo ixxaxxi^oxabioTx of trlxo xxow' xrxayox 
ab 3VficlrxaolrTxa» ; wlxilo ab lJ>^obbixx#a:^x«xxx a. oororxxoxxy 
Icrxo-wxx as blxo JF^xix-ial of blxo IVXaoo boolc Sb. 

3Vlaxy’^ CJJfixixc-fx, ■^’'lioxx 1 . 1 x 0 xxxacso xvas laid oxx a balxlo irx 
blxo vosbxy l^orxoablx spxi^s of xosoxxxaxy aod l>ay Ixofoxo 
ib 'was liarxclod bo blio xxo’w oCfxoials, 

Tlxab blxo ol«jst^bit>i)i 'was a bixxxo of si>©oial_ X>xivilo||^o 
axxd blxo x>laoo of assoxxxlxly of a si>ooial olxaxaobox — —ixx 
oaxly bixrxos sxxolx coxrixjxxjLxxaT assoxixlxlios 'woxo Ixolcl irx 

bomx'do ox saoxoci jqtovo is x*oxlia|JS ixjdioaboci l>y blio 

ousboxrx of Soaf oxd ixx Sossox, -w-Ijot'O blio fxooxooxi, af box* 
assorxxlxlixxi^ ixx blxo bo'wxx Ixall, xobix-ocl bo blio j^abo-jposb 
of a ^old ab oxxo oxxd of blxo bo'wxx axxcl blioi*o olocbod 
blnioix rrxayox, ixx oxdox, ib -was said, bo l>o fxoo fxoixx blxo 
irxdxrorxoo of blxo jxxxabs -wlxo 'woxo sibbixx^ 0 x 1 blxo Ixoxxoli ixx 
blxo bow"jrx Ixall. Tlxo * la'wloss Ixotxx* * of l*Ciclc.loiTtixixxsbox 
<soo Ocb- 1> firxds lbs jpaxallol in blxo * Ixx'wloss ooxxxb ’ 
of ICixxef^s I^ill irx JEGssox, ab 'wlxiolx boxxaxrbs did scxib 
arxd soxvioo l>ofoxo oook-oxo'w- TTlxoxo axo oblxox csasos, 
strolx, fox 03caTOi>lo,* blxab ab JFtoscaxxoolc ixi Coxxj'wall, ixx 
■vixixiolx sorrvroo of borxxxxo Ixad bo l>o jxox'foxxxrxod l3ofox‘0 
sxxxxxiso, a bimo -vp-lriolx, sorxxobixrxos , ab axxy xabo, appoax-s 
bo Ixa'vo Iroorx xojgaxdod as a * lawloss ’ Ixoxax- 

Tlxo faix s^b Olxiolxosbox -wlxioH Ixoj^axx oxx bliis day, 
axxd lasbod fox oi^lxb days, 'was arxoblxox of blio ooc3asioxjs 
orr 'wlxicsli oivrl axxblxoxiby 'was alxxogabod. JECoxo ib -was 
delo^abod bo blxo l>islro;pi, "Wlxo oollocbod all br>lls. Oxx 
ozxo oooasioxr. Ixo olaixrxod, Irixb r^v^blxocxh smxocoss, blxo 
. Xi^lxb bo Ixold blxo Icoys of blxo bowrr. 

Ajtrxoxr^ oxrsborrxs of a rrxoxo jpopsxlax. eJbaxaobox^ blxo 
labo Ixaarxrosb of blxo rxoxblx, of Sooblaxxd is xpsjpoxxsilxlo ikk 
.-axxd pb^ox islarrds , of blxo , w:pab 

- .-^o. 30X3., Vojt,. 1^3 '■■' ■ ' 
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W a IxTi^o e^iaJcLO' ootr b|x£s dabo. Of blxis all blxo rriorrxlxoxs 
of blxo f aoci^Iy;’ .ari'd^aixy sbTarx^^oxs Ixad bo x^axbalco. Xb 
-was also ' oxriMt^px^iabby, w^lxorro oorxdxbiorxs allowod, bo 
lrol^,.lxoxso xaoep^ arxd fox blxo soritos bo j^xyo oxxO arxoblxox 
X>roSoxxbs. oiXxxoxrs orxsbojrrx of blxo islarxd of |LrirX|S^3^ 

xrxoxxbioTXod irx blxo oaxly oij^lxboorxblx ooxxbxxxy 
arxy orxo rxxii^lib sboal Ixis rxoi^lxlxoxxx^s Ixoxso biro rxi^llb 
Ixofoxo arxd xido ib ail day jpxovidod blxab Ixo rH3»bxjppxxod 
ib xxxxlxar-xrxod. Ixx 13ar*r*a blxo 'woxrxorx Ixrorxj^lxb blxo lxox*sos 
axxd rodo Ixoliixxd blxo xxxorx, ib l>oirX|jr a Irxolcy sx^prx if 
blxoy foil off. Tlioy l>ox-o blio oxcixoxxsos, aixd oaolx Ixjroxxi^lxb 
a lar*^o IxarxTXOolx xriado ■w'ibli fcr*oaC5lo, Ixxrbbor*, obo- Txx 
Slcyo ib •w'as blxo jr>r*aobioo bliab blxo oa-v^aloado slxoxxld 
r*ido i*oxxxxd blxo clxorolx, -wlxiclx is sbr-orx^ jxr-osxxxxxjxbi'vo 
ovidoxxoo of a rolij^ioxxs arxd -jv»’c>t>a'fc>ly jxa^axx ox’i^irx. 

Tlxo IVtie-.tiaolrrxas oalco ax>l->oax's ixx Ir*olaxxd, 'W'lxoro blx<x 
iocilxxsioxx of a r*ixx^ rrxalcos ib a jxrogxrosbioabioTX of blxo 
xxxax-T-ixx^o l>ofox*o blio xxoxcb IVXitxlxaolxxxrxs of blxo oxxo xvlxo 
r-oooivod blxo j>OT*bic>n ooxibairxix x^ ib. In blxo -wosb of 
IExx|;Tl«,:ixd also, IVf ic?lxaolxrxs.s 'v^-as xixxxdo axr oooasioxx foxr 
f ox-ocsasbixxK nrarriaii^o. Oix-ls ^ 2 rxxbliojro<l arifxo cx-alxs fx-oxxx 
blxo Ixod^os arxd laid blxoxxx oixb iix blxo foT'xrx of irxibials 
irx a loft. Tlxo ixxibial 'wlxiclx Ixosb r*obaiixod ibs slxa.x>o 

ori Old IVI iolxaolxxxas Day 'W'as blxab of blxo fxxbxxx*o lovox* 

ox* Ixxxslxxxtid . 

fcr^b. jMTiolxaol’s calco 'was also Ixakod ixx W'alos, -w^liox-o 
ib -swas ixxoxxTxxlxorxb xxj>c>^>. ovoi-y xxxoxxxlxoxr of blxo Ixoixsol^old 
bo oab a slxax'o. 

IVlaxxy xxbboTxxjxbs Ixavo l>oe»TX mado bo ox:x>l«xirx blic?» 
IVlic^lxaolrxxas ^ooso. lbs ori^^ixi as a JMic-lxaolxxxas dislx 
Iras Ixooxx abbr*il>ixbod bo IGlizalxoblx arxd blxo 

c^ololxx*abioTX cxf *t.lxo rxows of blxo dofoab of blic^ Arxxxada ; 
Ixxxb ib is xxxoTXbioxiod lorx|PC l>ofcxx-o irx tlxo x'oii^ix of 

llldw'ax'd lA^. A^s ib is xx disli c=!»aborr ab biris dabo ixx 
Ilorxrxxax'lc: aixd irx Ciorrxxarxy, ibs oi*x|iri»i is i>j-r>l>alxly rxxoi-o 
ixrxix'-or-sal - Tlxo rxa.xxio someth im os ^ivorx of * sbixl>l>lo 
l^ooso,’ axxcl blxo faob t.lxab #acooso 1 ravin #af Ixooxx xxllow'od 
blxo r*xm of blxo fiolds afbor* blxo Ixairvosb %vor*o tlxoxx ab 
blroix* Ixost , six^^^osb tlxab ib was j>r*ol>al>ly a oot x'voxxioi rb 
for-m fox* irayxxrorrb in lc.trxcl, ospoc-xally fox* cJxxos aixcl 

borxanoy a viowr 'wlxiolx is so xor*bod try rxxxxrxoroxas 

r*ofor*orxc5os bo ib irx tlx is cxonxxoaciorx xxxxcl Ixorxoo Ixoc^axxxo 

axx axxjfxx'ojxx'iabo axxd sbaprlo dislx fox* blxo ]\J[ iolxaolxxxas 
foasb. 

‘Wcxasmi* iisr JSoxTTxrKiaxsr Iintota. — — fn IVTixlxx-trax 
blxo sixal'co is Ixold ixx sjLrooial x'o'vox'oxxoo, axxd irx sorxx*' 
oox*xxox* of bho j^a.x*clcax of ovoxy x-c^sx>oc*balxlo faxxxily in 
a libblo frx*<xvc5> 'W'itlr a xrxasorxr-y i->labToi*rix oxx w'lxiolx ax*c’ 
soxxl j>bxxT*od jifx*aTxibo sborxos x*o| xrosoTxbirx^ Ixoodoci. sox*- 
_|>orxbs, IC'vory ovcjnin;^ a laxxxjii is li/;?libod and c>ffox*in.|j^*^ 
of o^^s, nrxillc, and jjrlaxxbaixxs ax*© xrxado afbox* blxo laxxx}:i 
Ixas 1-X30TX lib bo ixx'v^olco blxc^ sot*| >orxb’'s aid. 

JVlaxxnax'sala irx Tx-a'varxooro is -w^oll Icxxo'W'xx fexr* ibi^ 
sox'jxonb 'wojrslxifr. Horo irx a f^ro'vo li'vo biro sxxalc.o Icirxjg: 
*arxd cjtxxoorx wiblx blxorr sands of blxorr* folio wojrs irx blxo 
fc>x*rix of sxxalcLos of grarxibo. A. jxr-iosb is in abboirdarxcc 
wlxo is I'rx'O'vidod 'wiblx a Ixoxrso irx blxo ^r*o-vo. An 
arxxxxxal fosbi'val, Icrxo'wxx as blxo A-yilyarxx fosbi'val, 
lx old Ixoxro in blxo rxxpnblxs of JECarxrxy arxd Tlxbxlam 
f SoiLxb-orrxIxojr-Ocbotror*! -wlxoix a lajrji^o rxxrxrrlxor' of jprooixle 
assorxxlxlo wiblx offor-irxi^s of i^old, si Ivor*, salt, rrxoloxxs, 
obo- Oxx blxo day jxx-ooodirx^^ blxo fosbival sorrxotlxirxi^ 
lilco blxr*oo blxoxxsarxd 13r*a1rxnrxirxs arro oxxt>OT*baixrod ab blre 
Ixoxrso of blxo j>r*io«b, Oxx blxo day of blxo fosbival bhe^ 
sorjxoxxb ^ods ax-o balcioxx irx ]pr*ooossiorx bo b3b.o Irorreio oi 
blxo jxriosb l>y blxo oldosb foxrxalo rrrorrxltxor^ of blxo l 5 xor»««^* 
axxd offoirixxf^s of noox*xrrzx;ipalxirrr <a arxxircbxurp of 
fioxrr-, bxrrrrxor-io, ^Ixoo, *wabor* of b^Exdoar oooorxob«i»; abb. )• 
Iroilod rrioo, abtd oblxox* blxixr;^psr aano rrxado bo .blxfcO^^arX^arxt 
f^ods. Xb is said bliab blxo joooruJcaosXiriacx xrurcbiraro' '^CN£^orxlr:l 
Ibo poburod xxxbo a verssol axxd Icopb irx a xoom for 

blxT-oo-^days, 'wlxozx blxa 'y c B Ooc iL -wo^Id Ibo fcwMtxxcf cwactpby. 
blxo sorpozxbs Ixavixr^ dnx«a|]fa:; bifM'^oooaibotaEbs^ :V.'/V~ 
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of Soibr»seo», 6. Ai. X,«$c^oiac s' ■■’TTliei 

of -voloa^xio XNooks -wi-tli l>a.»a,it^ fAcios. 

S- 'Wi«Oi8rr«.«ij»lKar ; THo oacicicttvio'zsi of ooll^oso irx tJtiG 
soilv^ 'X'lio ^jroor'box' ^ebx>t- of t>lao "woirljc of dlisin.to^x'ek'tiont 

of •colluloso in tr-Ho soil is <i.on.o o.oirol>io ox*;^£L'iiLijsms. 

xnOiblaodL of otilf ox'o is cio»or-il>eHi ’wrliioli j^osTmits erf t/fito 
<ii¥'e»o‘fc ol>sox*V'fibt:>ion of ivlso oli»n|^<es in -fclrio «t;im<5t>njro of 
filter* ]po,2^ir l>ron^Ht- «i/l>ont^ l>y t/lxo or^amisxn nn<loir 

o7CCUCxiino.ition. V, Orisirnsx^fi eurk.<i J- Doeu-^ro : Oit-ro- 

xxollol ond arliodinol- *XThio x’osixlts of «t (^ufitnt>ii>CL‘ti‘vro 
st>»jidy of f>l :¥0 oj'od^xof.s of oa&onisetfion of i*l»o<iinol. 

Ji fc oonclncJod “tlio rlaodinol of 134Btrl>loz* cmcL 

X$oiivoa»uil't- dooB not* o>cist* tats ct oliomioa.! ontfifcy in 

n»ti^B*l ossont*ia.l oils. O. Borvkv'lcs. : A o1b.ss of 

^ijoixnnm snjrfAoos j^lnng^ocl in &. sj'>aoe» of fonjrdimotitsions 

wifcls cojnstsnt* Gnrva.t.txro. A. Dan j on : TTlio i^Iriotro- 

nieti'io Btnciy of flxo oa-rfH sliine> fri>xn flxo xxxoon. 

X^Brouac z Stndy of t>iio infinonco of tlio tom.- 
porat-nro oxx tlio ar>3soi'j>tion of b, sj^ocimoxs, of t-om-xnalin©. 
*1^1 lo Bjfjj^nrBtxxs xxtilise<i for tlr»€» a.l>sorj>tion moB>Bvi.z*o- 
jjionts oonsistod of a, y>liot.o-eloctx’io ooll 'witlx a qxxadrant 
olootromotor. fTox- tomjxoz’atnros not oxcoodizig; 250*^ 
tlx© variation of tlx© al.>Bor|xtion co©fIici©nt as a 

f\4nctioza of tlxo tomjxoratnr© is linoar and »*©v©rsil>l©. 

lW[incsal>nro AkiT’ama : 'X*H© ©ondonsatioxx of tvator 

vtxixoxxr on tHo oliar^od atonxs of txctinixxm - A. 

C- AAari© and O. l^ej^xxne ; JEl*©s©ai*clx«s on tlx© ©l€i>C5tro- 

l,vti© oxidation of or^aixio Mvxl>stanc©s. 3Ransi^<' : Tli© 

fjroYid^aisations of jarlycorol. A dotaxlcsd stndy of tlx© 
}>i*od nests ol>taixx©d lay' l\©atin|^ l^lyoorol -witlx fixsod. 
sodium aootat© at varying taxxxjparatciros-^ — -G. "Vavon 
aitxl IST. 2^alxaria : Tt^lx© ©xtracstilxility of jxlixxnols l:>y 
otlxor startixxg xvitlx tlxoir allcalin© solxLtioxxs. It xs 
iisnally <xssxxm©d tlxat a mixtnx’© of ^xlioxxols with otlior 
c'thor solnhl© sxxhstanoos oaix h© Bojxaratod by xxxalctxxg 
til© xxxixtnx’o allcalixit© and ©xtracting witlx ©tlxer, Tlxis 
is not th©_c*as©, sine© all jfthoxxols ar© jxax'tly ronxovod 
f*'Oxn alhalin© solixtiorx by ©tli©i*, tlx© quantity X’^aryirxg 

w-itb tlx© wtrxiettxr© of tlx© jxlxoxxol . V. Dabet : *Tli© 

<!i*ystallojxliylliaxx x-oelts of th© IMayoxnb© (IVoxxeh 
Ktjnatorial Afx’iea). — - Menri Xarxniar t Th© axxlcaratrit©s 
of 0©ntral JMEoroesoo.- — I»i©rre X.axnar© s A tyjx© of 
toetonie aooidoxxt affaoting th© lo-wor folds of tlx© 
J-*yr©ixoos of th© Sjpaxxish l?ay 13asqn©.— — Ray xnondt 
Fxxron s <I©ologieal observatioxxs oxx tli© Hodh (C’irol© 
of JE*'r©xxoh Sxxdatxx). — Jules W^elsch s Ooxx- 

tribution to th© ltnowl©dg© of th© «Txxrassio faxxxxa of 
I^oitoxx. Oxford iaix Amxxxonit©© to th© south of ISTiort. 

- Wl. Coliignon ; lE^xjxlosiozxs at a groat distan©©.. 

Hrnile R. Xerroine and R. Ronnet s Th© mod©B of 

utilisation by th© organism of tlx© ©nergy B©t fr©© by 
o>tidationB and th© j>robl©m of th© food vain© of 
alciohol. It is ooxxclndod that oxidatioxxs in living 
ox'ganisnxB lall into on© of two ©lassos : in on© ©lass, 
of whiolx th© oxidation of glnoos© is th© tynp©, th© 

energy ©an b© ntilised both for xnoohanioal and ohaxnioal 
xvorlc ; th© oth©r ©lass, of w^hioh aloohol is th© tyjx©, 

exxrx only giv© ris© to hoat. R. ICohrx- Abrest and X.upu i 

Th© fat© of hydrooyani© aeid in th© blood. 

OafiB Tow>Jr. 

Royal Society of South Africa, July 18. J- 'W. C. 

OuTxn ? A not© on th© shin s©©r©tion of 
tcairiei^ *X'h© South. African clawod toad, JSTenojpMs 

wh©ii ^ hrritat©d. by m©ohanioal, ©l©©tri©al, dr 
elieidisal stimuli ai>jpli©d to th© shin, on th© ixxbalatiqn 
of Irxtitatlng ' gases, or after th© injection of ©©rtmix 
drugja, seeretM a ^bita viTOons :&nid from its, shin. 

' Thus consists apcxaizxly of aJbxarnxnoxxs material, but ©on-' 

, ts&iiB substances which are ;i^xarmaoblogically suctiv© 
a-xid toacio to xnamaartaHa . A i^peoimen of dried seorption 
. hus jwgaaaixiecl actfva* -fcHr Siac years. One of the itseliiye 

bTo. V 


f ' .anrenaline, bxxt dOerf*^iCit give the^MchehodUsol "reaotibns , 
of adrenaXhra.. ' -An- extract* from the entire 'shin has 

a sixnilaa^*^' action to that of th© secretion. J. W. C. 

Gunn and bouis Sftirvisb t A nota on tlx© 

f>ham:xa©oliOgioaI action of lifomeria cdZirxo. This tdi.p 
xs hnown in th© Oaj>© province, as th© yoHow ]plailkt 
or gOel.txilip. Th© rnaterxal was dri©^, yxowdcrec^^ahd.^^ 
maceratedin 70'j>©r cent alcohol for forty -«yight hduurs. 
Tlx© resulting 'tixxctnr© was ©nxi:^oy«sd in th© exTp©ri- ' 
hxexxts. Immediately before us© th© alcOhdl ■weL» driven 
off and rejxlaoed by an equivalent axnoxxxxt of' Ringer’s 
solution. Its effects are sinxilar to those 'fxroduoed by - 

the X>igita1is grou^x of drxxgs. b. BSirxlisix and b. IPs. 

Rosman : <^1) Th© effect of testicxxlar exid>raots on 

calcixxm blood -level. . It is only whexi alcoholic extracts^ 
of testes given are irx creased to the ©xt€5nt'''^©quiva4«»»>-t 
to about 2iOO gnx. of fresh testicular substance ths«i 
dx'ojx in th© blood caloixurx occux*s similar to that caxxsedf"' 
by ovarian extract. The sarxxe Ixoxmone that is ]^x*©s©xxt 
irx the ovary ai>x>eax*» to bo ipreserxt in th© testis, but 
in lesser coxxcerxtratioxx. (2) The ©jfifect of ’©xtrafects of 
the sui>rarexxal coxrtex oxx the calcixxxxx ■ blood -level.' 
Rovixxe sufxmrexxals froxxx which the ..thedulla, w©s 
x'eiixox*'ed wc^re extracted with alcohol. The adrenalin© 
was removed, and the alcoholic extracsts jpjuxrifiLed as 
in tlie -y>r©iparation of the ovariaix eoctract. - This 
extract, wliexx injected iixto rabbits, reduced the blood 
oalciuxxx by about 30 pox* Ziexit. The xxatur© axxd 4^xtent 
of the «lrop wex*e sixxxilar to tlxat proclucCd by tlx© 
ovarieux extract. 

Romk. : 

Royal Rational AcadLexxxy of the bincci, IVtay 8.- A- 

Benaporadl : The astrographic catalogue of d^l^axxia^.* 

A. Angeli : I>iaaso-oomf>o\xxxds. I*Vxrther data' anjd 

coxxsideratioxxs corxoexrxiixg tire behaviour of Hbh© diasBo- 
compoxxnds, like those previoxxsly publishcHb allow of 
a satisfactory explanation of the reaction^ of such 
comxxoxxnds w^ithout the aid of the hypothesis of 
ster eo isomer isnx. J, DubourdLieu : Oortaixx applica- 
tions of the tlxeory of geodesic co-ordixxates along 

a curve, b. Fantajipi^ The lixxear f xxnotioxxals of 

fimctioxxs of two complex variables (3). Rlezxa Rre«l© x 

The propagation of statioxxary electx*ic currexxts in a 
conductor subjected to the actioxx of a uxxifoxrm •’mag- 
netic held. b. Tiexi axxd V. Ricca ; 111 loc tronic ' ©mis- 

sion in a vacuum tube. Resxxlts are givoxx of expert - 
xxxents made to determine tlx© relatioxxship bet-ween 
the vax*iatioxxs of the filaxnent current axxd those of 
the electronic current as tlxe potential differeixee 
bet-weexx the fUamexxt and the plate is varied. An 

intez*pretation of these results is to be given later. 

R. Rerxni : Tlxe statistical deduction of certain pro-' 
p^erties of the atoxxx : calculation of R^ydberg’s correc- 
tion for tlx© jS* teirms (3), It has beexx showxx previoxxaly 
that the whole of the ©lectroxxs surrounding tb© 
nucleus of a heavy atom xxxay be regarded sts a kixxd 
of gaseous atmosphere of elect roxxs in conditions of 
oonxplete degeneration. Applioatioxx to th© study of 
this question of a statistical method permits of th© 
determination of th© distribution of th© electrons 
round th© nucleus and of tlxo xxxod© in -which th© * 
©le»otrio potential varies insixle th© atom as a fxmotion 

of th© distance from th© xxucleus. C. Dei ; CTirouit© 

with a thex'xnionio valve in derived satxuration on a 

condenser. R. Reruoca : Rolarimetry .and. phol^^ 

electric photometry. Todesco’s }>hoto--©le^tx^i©,rn©tbod 
for revealing slight traces of double ref^ractibn i© na^ul, 
not so much as a nxeans of measurlxptg dcmbl© r©£r«U»- 
. -tion^ but, as a higbly sensitive aero nx©thq 5 i., to repla©© 
th© ©y© in polarimettio and pbotometrio measxxre- 
meoExts. Th© arrangexzxent stiggested by Todesoo 
allow© of the detexrmination of -th©' ©actinotion aaamuth 
th© ana^ser .'i^th respect to the nolariser forossed 
.n£oo^> with an aao«tacy:;o£ about and is, them- 
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«»E» - cMf • »;ewp.x! xscuiT -Stt^Bbatovir.' 

ciovio«r>rr— ^»it- a«Mri«y» r :E^wre]rL«>»> G<^iuss«^Gra.- 

■fcjtoiis 0X1. ^Xxo p^GOMOC^Ljo 001;1.X*80 o£ “fclxo Zl^kGlOXX dl.iux'xxci'l 

t>oxxvi:>orG,eoro ctti M<xaegn«..— o. McitoisoVi : < 1 > Tlio 
»yst>oxiPL ICOl %>G«iWc»orx cundL SO-®, riTlio 

X-’X'osexioo Jkijrdbroolaloxric ckcicl lo'W 4 %r«» tilao aolixtoilit^y of 
^Oi>a.»eaixxxi cinJoiricIo ixa, cfooei not; cZxclxi^o tiJio 

foirxn. ox oixifvo oac'pxrc^sjBmxi^ -fcfio 3 olt;il>ilit> 3 r «i.s fiurio- 

t>fxo 1>omp»oi<«btixxx‘o« <2> Tlxo isy^tiom ^A^lOlg — 

'fcxoti'w'oon. O** CLnc} 80*^. In t>lio «yHt;oxn 
-— IIjbO, tilio oomoonncl -AJICJ 13 , «i.lc>no e>?ci»'t.a 

oooililiirinxn 'vsrxt>liL -^no 43 ebt;tax*a.t^e<l solnt.ion from X.I 10 
o^oIiyxiHio _point> t;o 80^. ITrom tfio of »oKit-ion 

t >00 znoloouloisi of w^ator a. 1 :. If* -15*^, 
<l.ot>orinixx€»<!l fojr ^a,l3a.t^ior, ebzxd t^lxo oorrosjioixdling^ Iroe-t* 
<3i liJit»ion, no'Vr xn©*i,i=tnrocl * it is* o«,lonl 4 a.t>es<l t-Via>fc t-lxo 
f orma.t;ioxi. of «, ©a,t;nr£t'bo<i. eolnxion a,t> 20 *^ from 1 molo- 
onlo of A.l 01 a, 6 H «0 is fitotoom^fitniocl liy- X.lxti jc^onors^tiioxi 

of^ ^480© «Tnsf; ©,« W'itiix x^o-t^issixun cVilorido, so 

>wnt;n a.lmrnixiiu.xn olilorido, X.lxe» solxiloilit^^ is clojprossjoci. 
t>lxo jirosonoo of fiyclroolilorio. ©.cict, tint tilxo soln't>ilit>y'- 

t;«mj>©ra.t;ixro oixrx’-o is not. c 5 lia,ri^€*cl in slxtiji©- 

s 3 .^st>om_ -A.IOI 3 — ICOl — 'fcioti'woon O® a,ncl 

80®^. 'X'Jxo solnl>ilit;y smrfxxocss for -tills sysfcom a.r© •j^or- 
foGtly nomxjal, tHo rat^io Ixotwoon ICOl anci wf^lOla 
in tino sa-tvcra-fcoci solution ox:liit>iting^, -witti riso of 
t>omi>oratiir©, a csortain -variatioix in tlio clirootion 

c^iriolixnont -witlx ttio jiotaswimn salt. G. A. Bar- 

*>^®*'*, Tiio cobalti -oarlionatos. S. Pastorello : Tlio 

stal^ilit^r of rliocfinm sos< 3 ^x.ijLo 3 c:i<lo and iridium <lio-xido. 
Xxi an atxnosj(>li©ro of snlj>lmr dioxide** x*li.odimn sosc^iii- 
oxid© is ooxnjiarativoly, and iridimn dioxido liigrlily* 
staolo. _ Oonfirxnation is olxtained of tlio vi©-v«r tliat tlx© 
foxxnatiori of t^©s© oxidos is tlio oanso of tli© dop>r©ssion 
ox til© ©atalysis of »i 4 Ll;^lmr dioxirio to triox id© l>y tli© 
til© liilatiTiimn oatalyst of rHcxlinm or 

xncxiunn. E* Bac© : I>it©rtiary f^lyools and som© of 

iiotorooyolio dori-vativos. 'variot-is crJycols of tii© 
fo;|rm OH .3 , . OJHC 3 - OXI 3 . OJR( OH ) . 01^3 iiav© l>©©n 

j>r©jpar©d fc>y tlio aotion of maj^n©siuLxn alkyl tiromidos on 
ac©toriylaG©t>on© and tr©atm©nt of til© result! nj^ product 
’W^tli neater. Hy tli© aotion of deliydratini^ agents on 
ti les© compounds, tetraliydro-f nrf iiran derivatives are 
formed, and l>y tli© aotion of alooliolic ammonia 

soln^on, tetraliydropyrrol© derivatives. N. A. Bar- 

’ . ’^«'f>*»«in or tn© toxic principle of toTaacco, 
Tatoacin, -viriiicii^ may l>© regarded as an acid-nitrogen- 
ated i^lncoside* is decomposed liy 2 per cent potassium 
nydroxid© solution into its components, tai>a<;ol, 
tanckoinic acid* and sn^ar, and at aiiont llO'^ emits 
ir^tating-, taiiacol vapour, 'wliicli causes violent 
aterxintatimi., oovxg'iiin^, and pronounced respiratory 
tronole. ^ Sotii taliacin and nicotine cans© deatli in 
doses of 0 milligrams per lOO grains of 
v^ei^ii t . 'I'al:>acol is a very po-w-erfnl convnlsant 

poison, 'wiiicii, liy tlie rapidity -witli ivliicln it proves 
fatal wlien injected, recalls tiie comiiinod action of 

nydrocyanic acid and stiyciinine. Enrico Clerici : 

An inter^tin^ outcrop of lava at X»etronelJa, M, 

Cornel j V"ariation in tiie liydrogen ion concentration 
P* ^<ixiilil>ratin|g solutions l>y tli© action of tiie reg^ulat- 
mg power of tiio tissues. jExperimonts w'itli pulped 
muscular and liver tissue sliow tliat tliis tissue exei“ts 
induence on tii© liydrogen ion concentration 
of rej^ulatin^ pliospliate solution, tlio relation foet^reen 
til© value of tiie resulting and tiiat of tlie ^HCs») of 

ttie solution used beixii^ expressed l>y tlie strawlit line 
formula^ 3^ -t- ^ennacdiie-tti z 'I’iie sigjnifi- 

cance of tlie deg-eneration of tlie reticular asjone of tlie 
s uprar en al of tlie nerw-l>om .liuman or^anisTn.--^ — Aldo 
? Observations on tiie of tiie primary 

optical vesicle in on tlie influexi.ce of 

ombryonic stagr^ in tbe subseouent 
dJilerentiation. , * i 

, JN'Oi^aOTS, v^pti:*, 
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7iX«w Soutt t; ©X P'vi'lilla TnAtrimUon : 

JEB<iixtAtlon »rcbt*o>3. Va©li.aioXoertcAl ACu^etJUit S Oxraaor'M Auotxa.1 .XMrrort ' 
for Yr«.r- «Ticlen aisct. JI>e<»«xnl»eLr l»2r, apjE>. ft. KF.S.'W. r JLltr^oA 

jrAxa.n» lCetxt>.> 

.JovirxKtLl and I»rocecrlln*p» of t>li« of »<»ns*fct... 

S»riea, Vol. 3», 11>SJ7* No. 1. X>p. -f- a 'JplAla*. (Oafcsnttwi. > ' i 

Norxnau I^oolcirar Ol»»or vatory. Annital Xleoort;, Jlk-jalrll - 

loar, t.o RTorolt 31, X»2S, l?p. «, <Si<)n*oatilk. > 

*l‘r-lnJdiMi and rolxt^jco c Oow««ll rai>€*nT N'*. *3>7 Of 1028. Conaarvator of’,' 
j8*ox'«AMl>a ; A-cIminla-braiiox* aepiort; for 1.1*0 Yomr 3Pi>. 18. <TUnt<3lad, 

ll-W. I- : QovernmenX rrintJiJK Ofn<j«.> Sd. 

r*oar««t/ry in U»e Oolo»»y of rrinidad and Totai^^o- Sf^totnont: propared 
!>>' t;l*n Ooi»*»«rvatox- ot JP*oro«t«, 'rrinidad and X‘ol>aKO, 1028. rp. 28- 
C I'riuidfxd, I-i.W.l, : Oo-vornincmt' J^rintlng Otfl<ja.> 

rnlultlioaisiofil TTn i vai-A ita CJat-t-olioa d-nl Hacr.> CJnOTHi. Soria sartta ; 

Scianxe llloloKioln^'. Vol. -4 : CJonmOnfei ci«l l^atorat-oflc* dl F*«*icolc»^ia o 
nioloigia. S«i*»v» 'f’ervsji,. Pp. ■v'-f-^ST.l. <,lldliiauc» i Societ.ik Xdltrloe •* VftA . 
o JPeiisiioro. •*) 40 lii'o. 

Scion t.i tic: rapcrsc of Xl*c* XnMt.itut.c of niytcfoal and Oliamioal ItaMaarot*. 
Noa. 14&— 1-13 - On -fci**? O^idat.tott of St^aitnocxH Hvciroxid« in lsic*dm»n 
Oarl>oi:iat-« Sotnfcion l>y A.tr, lj>y H, Af iyaiiic>Lo ; On time OxtdaUon of SodltiTn 
St*li>l*it.rs 4r» Sr^iinn* Oar tonal •• S*.»lnLion by vlJr, by S. Affyatnoto : On tJl*« 
Oxtclalilon of 1 :>bM ACixbtiLo of Htannon-c ]lyclro?ctd(-< and Soclintn SnlpbUa 
in SudEii.iTL C'arbonala Solvition toy A.lr, toy S. AtiyatnotiO ; On t.ba 1 > iaacd n bloc* 
Valooity of Oxy*.-*-.!! inbo Sodium flyd rox icl«, Sc>»liutn t'Jartoonaltc* and nydro- 
oiilorjo. A-Ctid Solution, by S. Miyamoto. ri>- 22.*>-24*. 3S aon. No. 141* i 
"niototf rai*bjc- au<.l ICi*»«*»T»at. >|?rai>i» m Study of I’toobo- ISilaat icsifcy . Hy 5^. 
Tusci. l>i». ^^ 47 - 2 »tT. -to ae-n. No. ISiO : JCIccobrio *Cx j»loaionB- lly If. 
Najfaolca and 1’. F'uLaf^ami. I*i» 2<>t> 2X3 2.'j-3t*. 0/> ftan, No. 131 : 

•rtoc* Stip-liauda prod tccod wto»«i* OryaLala of Aliinninium are S tr'ebolu-^d . 
lly K-. Vainajpccslcc. J*art. X- l*i>. 2S<»-3lT-f- f>labe« 37-42. aen. No. I/>2 : 

Tiie SbarU jKffeob of S^aliiic*r S<*ri«is at JX.tii^>i l-'lnld. l^y Y'. lalatda and 
S- JEIiyama. J"*!*- 14 4-2 r»lafc«<i. 30 Men. Sn|>i>l<'i uoicti, Vol. 8, No. I r On 
fitoo lj»c? of Quarts Hod or Si>lc«ro for <Jc*ud*‘n'»«'r in Speot,r<»«ooijy. iJy 
11. NaK^otci. JE*i>. 3. lO a<>tt. <K.omai 4 om« : Twanami Sbotcsn.) 


Oar a . 

JSoolca, CCnjsraviri^-Cp OrcRinal llrawing*, Mapn, etc., rotating to'Mout-li 
and Oentral America : cvitto Sltort Ijrisba on Ontoa, ICaybi, l*u»*Vo Ilioo an«l 
ITallcXand lalantlH. f C?al.alt>(gun 303. > rX'- <>3-1-8 platen. (I.<onclon : 
F*raric.-'.*« lS«i wx^rdn, X...t.<i.> 


Oi 3 ,ry of 3ociet:ies, 

r«10.4Y, Smv'rfCMMea 21. 

Sooia-rv- o*r <3 i,asc» fiaonNOi.oov <ln St. rnfcov'n Uall, lSonm€»montto>, at 

2. 1. ICitatj^oroclsicy and S- ilodm : ’fbe Value of tlie 'rbermal JECx(>ati.- 

aion fPacjfcor of Alicminium Oxide in Olann.- — 1>. SfcarU ie and I'rof 
W. K. S. *ruriiar I A Study of il»a Ultra- VJolofc UtfiCl^t I'rauaminniou of 
Olaan. At 4.30. Urof. W, fC. S, TTurncr ; Modarn Art Olann CI..«otur»’'>. 

'X'IIU^St>j§. JK, SJBr-TBMnnn 27. 

XNa-riTOTK or XJiccswtko <Yorlc«X»lro and Nortb-BSaatorn Seot{on> C**-'*- 
Qnnon’n Uotel. UeodaX. — — O- !■*. Hawortl* r 24ar1«ya and Malta. 


»»uaix.ic tumcrnjmmrn 

Jf’IilXf'^y, SKrTaMuaa 28. 

Onaaaomn Hocx-nenn' Aanooxarcoiv <43 f.«anoaatier Oata, at B.— 

r. Ooolee : Obaractariatio^n of tlto 'rcunporamwiitflii. 


Sfirr-rKMaxcn lO— 2&. 

F’or.a-x.onjc Soc?i*rrv naeii; Ooivon-Baa, 1028 <at Society of Anti<i,c»arl**«>. 

-Vapf. 21- 

At lO a.wt. and a.BO »-,*». 

Prof. JET. d. XtoHo : Mummera* Playa in Attioa. 

Prof. It. M. Ua-wlclna i Tbo Study ofPollc-lora In Modam Graacic. 

M rn. flaMluok : A Now Jiarv-jaXi Order m .Albania. 

J*ror. Owynne Jonas ; Soma Survival* of Polb-ballaff In -Modat-n Wala»- 
M. JEMtiSfo. : IXnmatrJua t'on-tamir'a Oontri button to PoHe-lora. 

Mra. Xf. £1. Spoar : XJabro-w Avnnlata. 

;Sk»('M.rcKc»v, 22. 

JBlxauraions to Oxford and Oa«nbridi<a. 

Md*>n*Mn-y, 24. 

At 30 x.a*. and 2.80 n.M. 

Prof. Pattassoni : Oonfasaion of Sina in Prlmitlva , 

T>r- J. 3L». Myras z Papar. i .. .j;- ^ ,, 

Mias B. C. BMpoouar : Pjba PraKiuanta tbat ara £4ift in NT.V. Oamwaii- 
X»r. MaoOnltocdk : *^rfaa Arthurian _ 

Mlaa Mona X>ou«la«i : Anirnala tn Manx PoUc-lora and ttoxifiE. 

.It. 9. fiSntlMQiV'aa. ; Xnaa and Anlnutl' WomKip^ tn W aatam Hqidia. 

CAt oaiUon Ball,! Xiaraionatratidn . o£ ITviaiK'* 4a4feBoa% j Ob fid ran * 
SlusciuK'fcamea : PoHc-aoncea. ' - 
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mtkfi £.aO C'.at.-— 

Prtkt'v ^ttlo^.'Sin.HfK r rffte Sar-vlval Ki V»kUm%i iroUc'lor» or a fStrjrjr 
rejoin 1Au» jR3Ar>Vtt<te. ■■-■-- 

— — ,.J3ri»l* ihnd FoHc-love. 

x^r.. jEMTuncBM. « mw«csr«rjr otid titM* Olkil^^T'ca of tilve dim. 

X] . 8tn3i>cton : McMtical Mag ic among t>tie Borlvcra of J)k.lgerUL. 

l>x-of. O. eiclii1t.te : RUll Woralifp among ttie Knnl>rl. 

Sap-ratAiaBMea 

ouMTeiHV<»r IxiTJSWt-^A'rto^JkX.fs x>K <at daranac Xnrt, Iffew 

Yc*rk>. 

p/>^. 2-+. 

O. O. X*a^'>*aoin ; TH*» X)rit>i»1n dtaodard Bpeoiflcat^ioyi fox' S-traet* 

r>i(^)kHogv — - Ij. fScHoaltleir r X>ie pliy*!iioiogt»elat>ia OmmllagAti dl«r 
istrafksenfc>el«iuclit.aOg> — A. K, Taylor t Tti« JElaltectrion 01iLarac't«*ri»€ios 
ol X^oaft dorfaooM.' — iDalonl <la ].''4claii*eLm<^iiti iiioyen doa voias vul>1i(4ii«9 
ot cl«M «»«pacc« cldoovivorta. — J. W- and iJorts. JBJ. Vat»s i Tlio 

r>i vargenca of Jfoatna from l:*aral>olic JK^eflac^orH^ — Ij, lA. W. dolloy r 
Xke A«l;omol»*l« X-ieadllulit, and It-* BbanfiarrXisatiion, oliiafly arlt-lt 
H-rlVraiion to X^incmlr JKilament. — .J. Wofajel : ]ilt.Tida do la repartitioj* 

«lu flux d9» apparaila do I'l^clairagr*. — KT. X>«sarce« atid. JL>. J><.nxn.ottr« j 
l>«'<'tlotJ&lon das apparoita tie l*6ciairag« par la 3n4t>ho<ie de la r6p«rt,»- 
I ion tin tiuK. 

/./. lift. 

P, J. Waldran* ; Ilayliglxt and Pnl^lio Mealt/h« — jr. O. Weafe : Plnnninix 
lot f ♦ayliglit-- — d. A- Macinr-yre and U. t3uck.l«y : Titft Profcefctaon of 

and Mn^eiam s^paoimarift frotti JPading. — XI. H. iCIniltall t f>iM- 
t » il>ut.ion of JSuergy In l>ayligHt. — 1*. Oood -t En^rnationat OrganiKa'tion. 


M. C?til»n : PlsHAit* cjonct'»rn.ant; I’indnentio tit* 1‘edaireTn.enti enr lo 

i» n-ilomonC et/ lu faligne dan.H travanx: itianttelH. Vf. 'I'rtiH : 

lXiiti:iplc»H of 1 1 1 umi nanon. — A. Olondel : Wiir la** grandanra eti uuiLtjt* 
i'liot.c»jn«tritin«H. -- W. I>.«:»ot»elc u. M. I»ironl ; Korcinmg von Bignnl- 
;’-lj*»erri. -J- Onilil : Cin tliti fc^electiOn of a iSni'bal>le Ytsllow 01a9H for 
Knilway li^iKuala — -P. OtFilltn-ior ; App1icat<fonH aclen-tillcjnoH dn ttiyonne- 
tnetiL cle l« luntit^t-e a. I't^mde cloa puinttirea doe *i»uat'«a ct. nolleotiOMs*. 
ii!. l.ift.n : XCntlatlung»xolir far pUoCometriHOlie MToHavingen iitHLtoeoti- 

tSitiw im iLTltrai E£. Wnc.lclay : Homo Prt.»l*iams of ln't.or-r«flevtl*'jn- 

M. l.nclcieKli : Oont rilkutlott** t>o t.Ho Art; from lt,oa«tarcltef» 

ji< l.mlit. and Vl»ion, — 1>. M. Afoove : <3aw«on» -Otmti notion f^ampH. — 
.1 Wotiiiolr J.^'applicttt:it>u doa ]jX'l-n<3ii|ioa ratlomioln u I'eclajrago 
*1' t ortitif. 


.1. M. "IValtlram : Tint Preclnt* Alt'a^tirvinont of Optical T'ranamlsisJtm, 
;i*tl*'t'tw»OTi and A>»»*t»rpt-lon l*’actora. — K. I.<ax, M. Intrant nnd El. Htslioci- 
if»rn : I'Sxpt'-rtxnont «-| &$tntlien Ut>er Plnaaiglceftamod ©Ho tnlUor Aledian. 

SV. tiriiitiok. : * I'kiCtiiHo ' nnd ‘dli-elcl.e* llnroliUiHHigkof t nnd Metliodon 
.'t.r MoHanng tlornct — <J- Milllor nnii Jfct. Pr ': {Jl»«r tlio Il«a.HHl©- 

1 iinf^ dor Warltti.rg'schon tationeilon f jj<'lito)nlit<'t4 . — O. IVlnller : Ijl.or 
‘i‘^* ilotiliaiorung otnrr rationellon I .icit toinliett mit Ifilt© alkaolutor 


l^aP iratory an 'l'©rt<)ii.i:;t'on und dt'in Ifiitig, Amt ftlr >la*<K nntl Oowldit 
.n Item — VV. ti. ; I'Cocent Moasni'timentw of tlio of Olaro 

1*11 ll»o JBz igii llilforonoo XliroeJmld. — P. H. At t liar : Olare. 

HRy’iKMiiaa "2*-^'ST. 

■ Ticais.vTiow A.i.» TAtJOaJti yim It a 11 etc a fwo Moombao <at Vienna>. 
£}B«’-x'KM»Ka Si4-aT. 

< : nitss; A'l'toN-AUK ’X'uBRaKnxL.oHBKOKPRaieiMz <at 'Ftotue>. 

^KirriCM BKR ‘24—^8. 

IF Xacii*??o x>Ba JGlAx.’rxBouvN OKcmA-rxaosrKMr KoMcsctasioxr <at Serllo). 
SKTrraMBKa 24-Oc;x'OBaa d. 

P4>w«« Odxa'raRKNOit — I* obj. OcMy^-anisjat-a ^at Imperial lnatitnt©>. 
'ftrtix^n. A .* SMmi — 'JSaxft^atn-iic and Cf^rnprai Cftnutidaration*^ 

'ftiF* Ooal and X^ignlt© ItoBonrees# of tlie Anel^ralian Oommon weo-ltli.>— > 

'Dj.- OomPuMtfon of Brown Ooal in tli« Auatmliau Oommonwoaltli. 

l>v. A. Oatt^titner : Tb© Ooal Induxatry In Anatria. — Anatrian Ooal — 
'Ifolmitral OftasacteriattcH of tlie more ImiFortant. Varfetiee. — Hr. ES. 
stmiBiifld : A Htudy of Poafc-Oarl>onlfor<>«» Ooala. — ~»jr. iVormAxielc : 
Mtuitotlw weed for trite Imjiroveinent of XAgnltea In Ozecltoalovaltia, — 

A. l>. Kiaael ; mm Uac of Ooal aa a F*ertliiaer. — H. J. T^, O. Westen'berg : 

M*'thodis of Homing llutcli Saat^ Indian Ooale. — Prof. Al. Kamo: Kortaan 
c.KtlH and tHelr Utiliaal^ion. — 'Borne Oomddoratione re|(arding tlm t^atlonal 
l^tiliiwttiort of JRionmatiian l^ignitoa. — Prof. I-., It- Ifamasin : <a> XJtAliaa* 
tiot) of X.ow-Oradci Puola in IT.B-B.Xt. ; C^> Oliaraeteriatioe and Olaaat- 
Ucntion of XTdaUl in — -Prof. Jr. a, de Ar^Upui : Tlio Oalorillo 

ValM**. of Tnduat^riail B*i*Bl». — ^Pmf. Xt. V*. 'WlieeLer : 'J^o Oonelitntion of 

Ooi*!. —p. cj. Wirt* ; Tlie TJ»© of Puel in tike JNet-lierlanda. BaeiB of 

iCvHlMution of Pual ffcesMOUree*. 

JSaetiiof^ ^ z SmfngOimHt'v^nd Vgtiwtd of Saiid 

KiLMijtllng and T««it?fng of Octal. — 8. Pela* ; A £>ra<.-tical Oomparatlve 

B. 4si^ for tiko OalortAo Value of Coal. — R- VoudrAdek. : <«> Itrtermlna- 

U**ii of Volatilla Matter In Ooal by Tonap«a-atrnr« SCetliods ; <&> 

thf 1 1 ygroacoplo OuatlMaa 'of Ooata. JK. Uforltn s On t>U« Oetonninatrion 

ftnd 1 itsnomtnaMon of Valccea and QiiallMea of Ooal. 

Section az Cckof C*> » CE»> J>ry4^, <«> Mr€^umiteny, 

Coiii Cleasilng.-'-Pmf. SI. ' J^eiaMsor s l^o of Brown Ooal ' , 

v^'ithoiit itic^a Vaipw. — ..R. Jk.. 9|k4il.X3N»*<r«>tMriu0 aa^pxrarln^ of Ooal.*^' V- 


IXMM: ;'4esi: 


■Jfr- 'W* **-• Clkapmatk : Tit© Cleaning of Ooat, wlt3t ^peofal refwmrtoe to titte 
.^:^maller Hiirea.— Bdear and T. T. Wlliutma t Tlte Cleaning of Ooal by 
Protli ITlotxktion. — B. Raw : TK© dry dexnfug of Coal. — Major K> O. 
Appleyaxd : Tlte l>ry <'lcauix>g of Coal. 

r . ^ il>.* tSrmrapNe and JUimndtino of z^aiid 3?'wd*.try tHe I7«cr. 

' _ t Afettk-odaMOf Oolktrol, Pr6}»aralidTk. Handling, and Bt'draae Of 

' Coala toy tike fVatlonal RailwayB of Iteiginm a. .f. Wally : Bt^aga 

’and BDandllng of Hematang Admiralty Coal O. Allemantl t Htoragd, .. 

Mandllug, and Trauaxtort of Omtollln Ooal at Rfnmaliaven.>*>-l3t. K. «tcwa* 
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E>r- d. O. King : X'toe Pundaiucntals of Coal Blexixling amt the Productioin 
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W'Ater SyKtexns. 

J. A. Clxristlansexj z Heport on tbe Theory c»f Clxalu IteActions. 
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Our* W«Lt;iona,l C^orll 3 ecrtioi: 9 tts*^ 

I y id oyicidjsi'fc bHafc Xtoya,! Ooxxxxiaiooion oix 

MIxis<BttTxi8 axxcl OallcMTi^d tua-o' 
imp^yodsescl f>y t-ho tiirgorrxoy' of t^lxo ixeocls of 
t>hoeio iix.dt>it>it1:iiorL» . It/ had follotvoci -fcho uo-Tuidtial 

coixir«o of j>ijit>lishixxg aix ixxt^ojriixx ,irox>oirt> yirhilo it>» 
ciolihojrat/ioxxd dtill havo -fco adduxixo t.lxoir ]G.xi.al fojrm. 
T7ho Ooxn nxissiorx xvas ajxxxoixi'fcoti hy It.o;yal Warraixti 
0 x 1 JT laixo 1 , 1027. Iti cora sx»-fco«.i of V'idcoixixt. I>’ AhoxnxoiEX 
(clxaiyxatxaix), Ilxe» Hoix. ICv^arx 111. Ohajrt>e;ri8, TThoxxxad 

Hoa't.h , fc4if I.iiorxc3l “ESarlo, friit* Itioharxi Olaasohtoolc, 
imr Oeox-^je Mlaol>oixalci, {Six- Ootortaixld THomj>soxx, 
Si^ix- IVIar^iix Ooixtvay, Horix'y' A. IkHox'S. axxd I>r. 

A. E3. C^Jotvloy a st>roiig axxd roj>x*osoxi.t>at>iyo hocly, 

ooxxa ^aotvoix-fc t>o doal wdt*h t>ho rxiaxxy didoes of a coirx- 
jxlioat>od 5 >i*ol>lorxi. 

'I’lio ■fconxxd of x*e!fore!rxoo xvoxro xxxdood tvido. Thoy 
oovox*od t-ho lo^al |xo 8 it.iojx axxd adxxiirxidt>xrat:^ioxx. 
aoooxxxxxxodat/ioxi , d'fcyxiotvi.i'al ooiiditioxx, axxd. oosti of 
rxxairxt/oxxaxxoo of xxiixof-ooxx ixxst.itixit.ioxxs, of ytrlxioh fivo 
ax*o {Boot>t.islx and sibuatiod ixx JEdixihxxx'^h, -wlxilo -tho 
roixxaiixdoy aro ixx I..<oxxdoxx. TTho Ooixxixxiewsioxx "wad 
adlcod, f vix’tiii.oT*, t-o x'e-jxox-C oix tiho oxistiixg ooxxdit>ioxx 8 
of tilxo oolloot/ioixd, tihotr jpyohahlo ratio of grovrtvh axxd. 
csoixdoqi^xxc^Txti ixxox*oa«o ixx oxcjxoixditixxro, t:*ho j>o»«ihilit>y 
of ocoxioxxx^r axxd tiiio dosirahi lit-y of ixxxfxoeixx^ ad- 
xxxiddioxx food ; tvhothor ooix^odt-ioix 0014 Id l>o«. rolio vod 
y>y ixxotihodd ol/hoxr tilxaxx of hxxildixxg, dxaoh ad dalo, ^ifti 
ox* loaix., tiho ciodix'ahilitjy' of ohaxxji^o ixx tsho Oojx^nrij^lxt/ 
A^otid, tiho qxxodtiioix of jxlaoixx^ t/ho oolloct>ioxxd xxxxdor a 
ooixtii-al axit/hox*it/^, flio off oof; of hoixof aof/ox^s "* hoc|^xxodtid 
ad XX rodfriot/ioxx oxx d\xxt>a\>lo axxd dcioxxf-ifio ax'T*axi^o> 
xxxoixti axxd. oxx allooafioxi f/O aTg>j>x*oj>x*iat /0 Txxtxdoxxxxxd - 
axxd, fixxaliy', f/O xxiaho dxx^l^odt/iorLd goxxorally "WThioh 
xxiighti off ox* t/hoTxxdolyod ad j>oxrt/ixxoxxt> ixx f/ho ooxxrdo of 
t/ho irvc^uii'y'. 

Tho Ooxxixxxiddioix, ixjx t.o tho dato of t/ho ;j>xxl>lioar- 
t/ioxx of itd i^oj>ox*tij, had hold t/Viroixti^^-dovoix xxxootiixxj^d 
axxd had r*oooivod oyidorxco ox-alljs,;^ or hy xxxOMa.o:^^^ 
axxdxxxxx froixx tho zxatioxxal irxdtitxxtioxxd xxaxxxod ixx tho 
torxixd of roforoxxoo, froxxx a lar^o xxaxxxhor of ro^gxro- 
doixtativo dooiotiod axxd ixxstitxxtioxxd, froxxx foroigxx 
150 vorxxxxxorxtd , axxd froxxx jxrivato ixxdividxxal«. A. 
3 paxrfc of thid ovxd.oxx<;M 3 had hooxx ^gxrixxtod. axxxl is. 
X>x*o»oxxtod ixx a so]parato volxxxxxo dx xxxxxlt€xxxooxxsl>^ ^with 
tho ro]poi*t. JMExxoh of tho m'atotrial is of tho g^xroatc^sfk 
yahxo, ad will hocoxxxo xxxoro ajxjxaroxxt wixoxx thsr 
fixxal rojxort, \^’'hioh xrxxxst doal w'ittx a ' ^xuncxhes:* 
ooxxtroyorslal qxxostioxxd, had hooxx issuod... * ’X'ho 
ixxtorixxx xrojxort doals oxxly with tho jq^TU^M^f^oxx of 

aoooxxxirxxod:atioxx, jxrosoxxt axxd. fxxtxxLro xctattop xxpoxx 

which thoro caxxxxot ho two ox>tjxioixs oax tho j^ahx 

* l^ysl ^GNlMnxntsalbn on N^etionfil Sfuseuxns Oelieries. hitetlm' 

. ^4. llLfOndons B.ltJ.. Ststionerar O£ftoe, XdSS.> Sat;, net. 


466 


:^^dr 

loLOwevesjp nauiolx dlif!f€sr©xi.oo l>lnes>r© xna.y l>o au»’‘^o 

do't.a.il * 

IBofoir© dLeei/^lixijg Tvdt^lx iti« JsncidxL 'fcox>i<5 ii/Ii© *^^or*t; 
nrovie’wrs t>Ia.o jn«ffcioxLa.l csollootions eL» a, wli-olo, a,rtci 
reoa.x>i'fc\i.la,^>€5« -fciies liis-fcox-y oi ©aoli. Ixx “bliis cjorxxieacioii 

tiwo j>oiii1:iS in. j>€Lr*'fcicxilci.ir stye? siiiroae^dL •fclieir e»Tiox*- 

znons 'V'a.lne* a-xxdL -fclic? oxi'tont; tio wJKioli tiHes nettion is 
irxci€>l>i>e<i t;o tiiio x^arivaut/O l>on-€?fa>ct>or. 

"Wliilo rooogrnisixi^ tilntt. fina.noia,l v*LlLie T*oj3i*c>sont>s 
ct xmx-ro'W i>oin*fc o£ vioA^^-, etncL -thcjb-t a^ny 't:ms'fc^wroirfcl3L3r 
08 £ima«t>€> of “tlie* w'IiloIo of "trlic? xia^fionsLl oollocfcions is 
in offoot> im.i>o»sil>l€?, it- is pointod ont tha,t ono of tho 
smia-llox- I.^oi:xcion oolloctioixs a.lone> Ixoon ostiina/tocl 

to contain treasures -wortij dSiS, 000,000. "ikTet, from 
tlio iiioei>tion of ©acK of tHose institutions until tJxo 
X>resoxxt clay, tlie total i^raixts in aid of puroliases 
Ixavo not e^tceodod ££>,000,000. .A.S oomx>ared ■witlx 
o tlx or social scrvic^cs, tlic j^rowtli of tHcso institu- 
tions Ixas Ixccn severe ly clxcckcd, and ccionomy Ixas 
been x^uslxod beyond tbe jxoiixt of jxrudcixt admin- 
istration. Tbe Oonxmissioners tbinlc tbere bas 
X>crbax>a been a tcixdc^ncy to take tbe xxational 
collections as a matter of coixrso ’without nny 
attem-pt to xixake tlxe pxxblic adware of tbeir cxxxality 
axxd cbartxcter. In too many cases they are boused 
axxd eacbibited ixn worthily of tlxoir dif?nity and 
importance . 

When tbe OoinTnissioxx bad undex* coxxsideration 
tbe q[uestion of accommodation axxd its relation to 
tbe gro^wtli of tbe colleotioxxs, it -was not dealing 
-witb a tbat bad. ixot previously beexi 

coxxsidered- It is of coxirse j^enerally know'n tbat 
for some time past tbe large natioxxal institutioixs in 
tbe X.fondon area bave Ixad under eoxxsideration 
^cbexnes for oxxlargenxont , involving very con- 
sidiaralsiiX^ eaependiture. IBotb tbe DN'ational Oallexy 
and ^be ISTational If^ortrait Clallery bave vaoant 
spaces upon ’wbieb it is proposed ultimately to 
exc;]^»S^d.’ ISlaborate plaxxs bave been prepared for 
tbb -enlargemexxt of tbe JBritisb IVIuseum, and tbe 
newspaper section of tbe library bas been removed 
■ to Hendon. Tbe Oomxnission bas taken tbese x>laTxs 
xttto acepunt, but it offers alterxiative suggestioixs 
'wipeb, -wbile making provision for expansion for tbe 
^jsxext bUfty years at an estimated cost of £770,000, _ 
w^ould effect a saving on tbe projected sebemes of 
at least £S00,000. 

Tbe mp^t serious problem is of oourso tbe 
Hritisb iMuseixm, and it is to a great extent for tbis 
reason tbat, tbe Oomxnission bas beexx asked to 
advise on tbe desirability of altexratioxx of tixe Oopy- 
rigbf Acts, It ia estimated., fixat additions to tbe 
Hxritisb j^useuxn l-dbrary involve tbe pi^o vision of 
oxxe mile of sbelving per axxnniin^ Tbe .Oomxnis-. 

■ 3^3■o. •307'4. 'laasi 
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slonexrs are fully alive to tlie,. danger "of oxxe' stxgges- , 
tion, naxn^^y, tbat not all. accessions sbonld be 
pxeseoipred : tbey 'out tbi9bt not only is At, . 

difiSLcult to decide tbat any individual item is o.ot 
likely to be reej^uired, but also tbe task of selection - 
would rec^nire a skilled staff Twbicb vs^ould absorb tbe 
proceeds of any ecorxonxies tbus effected. 

One problem coxxnected v’-itlx tbe Hritisb !3Museum, 
w^bicb froxn an impexial point of vie’w is even xnore 
serions, obtains xnexrely an incidental ref eirence in tbe 
interim repoxrt, and is left for fuller consideration 
later. Tbis is tlxe question of tbe etbnograpbicaX 
collections . Tbe Oomxnission quotes -witb approval , 

from tbe M^emorandum of tbe Oouncil of tbe JEtoyal 
Axxtbrox>olc3gioal Ixxstitxxte, in wbicb is ern pbasisod 
“ tbe fact tbat tbe present position of otbnograpby 
in tbe ISIatioxxal IVEuseurns of b.ondon is a grave 
reproacb to our standixxg among otber xxations,’^ 
and it is further remarked tbat “ tbis subject is 
given less attention in tbe capital city of tbe Hritisb 
ICxnpire tban it is iix countries vrbicb liavc-s far fevt’-er 
respoixsibilities or even none at all towards un- 
civilised or alien 

Tbis question is one upon x^^bicb iniLcb could be 
sudd, and, in view of tbe x>ul>lic jxxtorest likely to l>e 
aroused by tbis reporf, oxio iij>ory wbicb nxore 
perbaps should have beoTx said at tliis stage. Tbo 
provision of an adequate imperial <*tbaxograpbical 
rnxxseixnx is largely a matter of ax’rangcnxeixt aixd of 
tbe space v'^bicb sxacb ax-raxxgenxent reqixix*es. We 
bave axnple material for ixxitiating sucli a museum, 
and altbougli tbe tixne bas jaassod wb«fn sx>eoimoixs 
of tbe xnatorial cultxxre of priixxitive i>epplos coxa Id be 
boxigbt for a soixg, it is still ptassiblo to ad<l to our 
collections and to fill gaps at xxo excessive cost. 
Islor as it desirable tbat tbese ccH-lectioixs should be 
regaiTded solely as axx exhibition demoxistrating tbe 
curious custonxs of primitive peoples or as material 
for tbe research student. Tbe public should be 
made to realise tbat it is not merely axx academic 
question tbat in I.«ondon, at any rate, tbere is no 
adequate xnuseuxn for practical demoxxstration in 

tbe teaobirxg of anthropology a subject wbicb is 

essexxtial for tbe training of tbe youixg admixxis-' 
trator w^bo w’ill be sfexxt out to govern tbe peoples in 
tbe differerxt parts of tbe JEmpire whose culture is 
exemplified in tbe Hxritisb collections. Tbe cost of* 
providing such a mxxseunx will be heavy ; but it 
xxxust be faced. 

Tbe report deals uritb tbe ixeeds of tbe ISlatural 
History, (Science, axxd Oeqlogical Museums, but its 
reoommexxdatiox3ts as to these institutioixs aacxhst 
bfe reserved for oonsideratiewE^*- in . . s further 
article. 
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H. ItUSSH^UU’S l>ool3j:js €xlw®Ly« cb plo«LSXi.x*o 

to rosbci, porixstps l>oc;a* vises tlio>^ Ivcbvro l>oon sl 


|->lo#xsiAr*o to ■WTritc’s. Tlvcs Ovitlirve* of l^iiilosoplvy^ ’"* is 


X^e^oAirtoe. Xn if» pl«bOo wo HalVo ibl vurviv^orso 
of ovroiacte^^ of spa.tip'-tenx^O*^^^^ <ivo?Bbtioixs, owt of 
tJxo 0i,l>stx’aot> xroleb^ions of w'lvioH soiontifio Icnowlodl^o 
is boxxstrpcstoel. X^lx^sios toll us sbfxout oor'taan 
io|;ipo«bl olva-XTivotoristios of strvxotvvro l>oloxvgiri.g to 
tlio ooixstituon-ts of tlvo pli^.^sioa.l ’wox'lel, l>ut xxotlvirx^ 
sellout tHoir intriusio oiicbvaotor, w^liioix mLi^lit Ixo 
a,uytlviiiLg. Oiv tlvo otliox* Iva-ucl, in souso oxx>^ri«s*xoo 
wlxett w-o wtro cvwivr-o of etz*o just xinenLta.1 evrouts. 
StcbTtiug fjTom opposite oivds, tlvoorotios-l pHysios 
sbTxd iutvospootivo psyoliology rovea.1 £bs pi?ima,ry 
only ovouts stxvcl moutebl ovorvts ; tw'o sots 

wlvioli form «b ceLUsa^lly coxvivocstodi 'wlxolo. 'I'lxoxro is 
no x-OEbson, Alx*. Hussoll sExys, to suppose tlvsbt tixo 
two sots Ebr-o roJSblly cjuito clistiivot, Wli«vt wo ostll 
xuoxxtcbl sbuel w'lva,t w^o OEbll pHysiotvl xxxsy lio tw^o 
w^Etys of epoEtlciug a,l>out oixo sort of stuff wlviclx is 
xxcitlxor ouo uor tlio otlxor, l>ut ‘ xxoutrs,!.* 


oveuv plos-stvrxter tlienx most of lx is plvilosoplxioELl works, 
tVTVci ^iXTOS Eblso tlio oouvplotost ELCOOUXXt of Ivis views. 
A eonsielers.l>lo psti’t is ossexitially vb sumiuxvry of 
v.l>o AixEblysis of JVta,ttor su<i ivlso of tlie Aiuvlysis 
of IVIiucl ” ’|>ul>lislxe<i &. few yea.rs tv^o. Ou tJbe 
wliole, tlxe suxTxxuEt rising jyr'Ooa&tA Has Heoxv aix im- 
provorriemt ; tljovxgH some valuaHle disoussioxv of 
recioxit* tHeory is^ to i>o found only iiv tHe 

'* Analysis of JMatter.*' 

IVIr- Xlvissell follows tHe llx-itisH tx'aditioix ; His 
inetHod of approaolx to proHlems is like tHe plain 
liistox:®ieal nietHod of kooko. He starts Hy asking, 
WHivt is xuaix oonsidored froixx tlxe outside, as an 
organism oapalile of aixd acquiring 

kixowledgfo aHoiit liis exxAriroixxnexxt *? OTHen He 
considers tHe general cHaraoter of tHat knowlcsdge, 
tHat is to say, tHe coneeptiorxs of tHeoretical 
X»Hysics. X^astly , Hhie retuxTrxs to tHe stixdy of tHe 
Human miixd, Hvxt coxxsidored tHis time from inside, 
exsking, W'Hat is it like for me to and Have 

knowledge aHout nxy environment ? 

IVlr. H>ussell seems at His Hest wHen He is most 
insular, aixd least Happy wHen He seeks iixspiration 
across tHe Atlantic. . THe discussion, in tHe first part 
of tHe Hook-, of tHe ‘working of tHe xnind from tHe 
HeHaviourist point of view", xnigHt Have Heen Hotter 
had He Heen concerned less oxcclusivdy witH X^of. 
J. H. Watson’s views. THis may He a minor 
point ; tHe trouHle seexns xnore serious w-Hen He 
coxnes to His xnain conclusion, to wHicH He gives 
tHe name * ueutral monism * and -wHioix He says 
originated" w^itH certain: recent pHilosopHers of 
OaxnHricige,. IVlass. THe conclusion, pxxt Hriefiy 
3tnci orudely , ie tHis ^ Modem devolopipents of 
pH3ia^ibfii , Ha^v^e ^^^^pcjliioated tHe - , nxecHarxioal ^inyerefe ' 
>f naatter in -«notion assumed irr scientific tr‘aditio»i 
307^, Vox-.. 


THis neutrality ’ savovirs ratlxer of tHe neutrality 
of nations w'Hose neigHl>oivrs are at w^ar. It is 
likely to He weigHted oxi tHe mental side, wHicH oxx 
tHis tHeory lias a csertain since it is all we 

ax*e ixnnxc^diately aeqxxainted witH . THe pHysical 
world, acco£*ding to IMr. JRussell’s ooixfession, is a 
precarious inference from experience . UH admits 
tHat His Helief ixx it and His icpudiation of solipsism 
are Hased solely upoix axximal faitlx. THe tHeory, 
tHougH doixHtless aHly sux>X^orted Hy Harvard, is 
astonisHixxgly like oixe tHat appeared nearer at 
Hoxxxe, at Trinity Oollege, l>uHlin, two Hundred years 
ago. It is Berkeley’s tlieory w-itHovxt Clod, an oxnis- 
sioxx tHe good BisHox^ would Have deplored. !Never- 
tHeless, if Berkeley w'as "wrong, IVTr. B^ussell eaxx 
scarcely He rigHt, and He need not look to His 
Bostonian friends for Help. It is possiHle tHat 
tHoy are all of tHem rigHt (w'Here tHey ^,-vagree) ; 
and if tHey err, undouHtedly tHey exTr in~ good 
company. , 

3Vlr. Brussell differs from Berkeley ixx xnxpoc^ant 
resx>cots, notaHly tHose on -wHicH He Has^ewsif * H is 
claim to neutrality. Xt is Here tHat tHe gravest 
difficulties appear. To take one point. He says : 

“ WHen w-e Have a just wHat we perce^^e 

(if w'e avoid avoidaHle sovxrces of error) is an event 
oooxxp^ing of tHe regioxx -wHiclx for 

occupied Hy tHe Hrain.” Seeing a gx-een " le^ii^ 
“ consists of tHe existence in tHe regioxx occupied. 
Hy our Hrain of a green patclx oauss.lly oonn€M3tedL 
*witH tHe leaf, or rat Her writH a series of events 
exxxanatlng from tHe place in pHysical space wHorp 
pHysios places tHo leaf- THe percept is upme 
tHis series of events differing from tHe otHors in 
its effects owing - to tHp xxecunaritles of tHe -^a^glon 
in wHioH it occurs -~ear perHax>s^'Xt would He more 
correct to say tHat tHc diff^^^exrt t-He 

peculiarities ^of tHeJregion-*’ C* Outline,'*' p. 202.) . 
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.Ajrx ot>viox:»s is looa,-bion of ct i>or-< 3 €^i> 

in j:>iay'sioa-l s}3fitoo. JE^Ja^sio^l Sjpcixso is j>ros\i.xias,l 3 l;^ 

«, lo^ioa,! ooriS'fcT'txo'feion, .oorM»t.xruiof«s<ai from 
ooi>-fciis.l spsoos Avfe.icli. oonsis-b of psforoojytma.! csvoots 
tilxolr x*olcirt;ioxxs ; •fcb.oroforo s.ssox'fion.s sLl^ou-b 
looa.t.ioxi. m aro of a, aiifforoixi:. Io^IoclI 

froiML assoirt>ioxi.s a*l>out> “tlTLo loostfioxxs of j><?i*ooj>t;.s 
ixi x>orooi»t;ixa,l sj>a,oo. first si^ 5 Ht, tiioo, tiio stato- 

Txxoixt tr'ha.'t. a, j>oro«:5j>-t’*ia a>xxywlxoro io ^^hysioa,! sjxa^oo 
soexxxs to i>o iTLioroljy a* motajxiior ; Just as it is a 
xuota^piior* to sa^ T Have* moxxoy in tHo l>axi.lc if I 
xxso tins ^’'OX"<3.s in. tlxo soxxso irx xvKicslj I say literally 
tixat Z Ixav© money in my jxoclcet. TTH© ciifficnlty 
Tnay j>ossil>ly Ixo j>njrely vorlxal, font even if it is, a 
oonrect form of statomerit is ixeeded . 

-A. fnrtlior difficulty su^^ests itself. Tf a p^er- 
cejptual ovent is located in ixfoysical s|xaoe, wfoy 
is tlio forain sjxocially j>rivilege>d to Ijc its situation « 
*3711© relevant jifoysical jirocoss consists of tlie wliole 
causal series of events foe^inning v'itfo tliose 
emanating from tlxe j>laoe v'liere tlie ofojecit is an.d. 
^oinj 5 oix to a 'practically oixdl«" 5 Ss series of events 
in tlie foody of wfoiefo tlie contemx>orary events iix 
tlio forain are oixly a part and are seldom if ever 
tlie last terms, for tlie wliolo foodily reaction must 
foe included in tlie series. Wlien xuv’^e see a green 
leaf foodily reaction is not conspicuous, and 3VZr. 
Russell’s statement is £>lausifol€^. Tf lie sufostitutod 
a* tiger, tlie defects of liis treatment could foe seen. 
Xn ordinary speecli , v^e say v'^e run avvay foecaixse 
ive see a tiger ; it xvould foe more correct to say 
Ave see a tiger foecause (among otfoer tfoings> xvo 
:mn avray. If tlie green jiatcfo. ve see, or tlie 
strijied patcli if it is a tiger, cian foe said to be in 
tlie forain, may it not eq^ually Avell foe said to foe 
in tlie 'wlxole spatio-temporal volume of causally 
related events footli insid<^ and outside tlie liody '? 
2!kZr. Ztussell maU:es a suggestion (“ .Analysis,” 
p. 2r/50> tliat raiglit lead to a view of tliis sort, font 
does fiot develop it. 'TT’lxe problems raise^d by JVZr. 
Ztusseli cannot, of course, l>e properly discusse^d Ixere, 
but perHax>« onougJx lias lieen said to show tliat liis 
treatment is, as is usual wit lx liim, liotlx novel and 
interesting. 

Tlxe late Z>r- IVIcTaggart’s book: is tlie secsond 
volume of Ills cfoief plxilosopliicai work, left in a 
state very near completion at liis untimely deatli . 
ZZis plxilosopliy is likely to appear as caviare to 
general,’ foxxt sonxe xvill appreciate Ixis curiously 
individual and compact system of tlxouglxt. Many 
more will appreciate Ixis vigorous foxxt sympatlxetic 
criticism of tlxe views of otlxers. T>r. Mc* 3 :'aggart’s 
develpi>mont of liis theory has sometlxing of tlie 
cliaraeter of Ox^eek tragedy, fantastic as seen from 
3?^o. 30T4, VoiL*. 1223 


outside its circle of ideas^ font inevitable seen 

from xvitlxin- ZZis style is acimirafo^le, dry font dear. 
3?Vom Ixis editor -we learn that iie always niad© 
five complete drafts of Ixis work before considering 
it ready for publication. O, m / 

A. I>, R. 

Stri^ng-tfo of ^^aterials. 

( 1 > *Str^.irhfft7h oj' Jkf ctteirict.1^ : tx. ^^zctl>r>o1c th^ 

uA. ^ 2Sd[ . T , c-gH , JS . JFnaca.'m in^cLtio'rtet th-is S'U.lx'je.Gt. 

Z^y Z>r. Z*’. V. Warnock. ( JKngineering ZZegree 
F?orios.) Rp. i 3 c -+- 3fofo. (T-*oxxdon : ISir Zsaao Rit- 
rixan and Boixs, Zw*td., 1112 T.) net. 

fy^ J%d[ . IZy Z^rof. fZe'%orge 

"Voung, .Tx'., and Z*rof. ZZufoert Eiigxuie Raicter. 
(Engineering Boience Berios.) f^P* viii 
(Z^ew^ Tlfork : T'lu^ JVTacTixillan Oo.. 3 . > 1 * 7 ^. ixc^t. 

(3) jK .TC€M, rr9 -in. of 

JM I5y O. W. Rird. Rp. 106. (koxiclon ; 
Edw'ard Ai*xiold and Ck>., X 02 T.) lOc*^, C>d. xxet. 

ZZE study of the strongtli of ixxat€*rials, based 
oxx one band upon the ideal tlic^ories of elas -4 
ticity and, 0 x 1 tlie otlxor, upon e>!:perinieiital data, | 
is a grow^tlx of the last liuxidred axicl fifty yoax*s. . 
Oalileo, in tlie sixteeritli ceixtury, madxs eicperimcuxts^v 
upon beams and deduced a theory of the stresses^ 
duo to bending, ■which gave a fox'ixxuJa for a rect- 
angular lieam correct in form but incorrect so 
far as the ooxistants w'ore coxxcerxixrcl , dxio to a false 
assumption as to the position of the neutral axcis. 
Zt w^as not uxxtil 18:2^ that .Navier gave the correct 
solution of the clistrifoutioxx of stress ixx a beam 
subjected to foendixxg, his solution foeixxg liased upoxx 
IZooke’s X.ia'w axid oxx the Justifiable assuxnptioxx that^ 
the sum of all the forces uiion any sectioix in equili- ^ 
forium xnxist foe oc^ual to zero. JfVt thc^ end of the 
eighteenth axxd the foeginriing of the ixineteenth ceix- 
tury, excjieri mental research supplexnented theory, 
and during the last hundred years a great foody 
of knowledge has been accuxnulated upon a 
subject of ixnpoxrtanxie to engixxeerixxg in all its 
branches, as 'well as to building and architc’l^otu^e, 
to-day, perhaixs no one subject is studied by 
^ greater nuxnfoer of techxxical studexxts than that 
of the strength of materials. 

*37ho three books 'which are now^ under con- 
sideration illustrate the wrideness of the appeal. 
Rhe first has been ** xvritten for Engineesring 
Btudexxts,” the author of the second has apparently 
had ixx viewr ** those students of Exxginec!a:*’lng, Ruild- 
ing and .Architecture ** who will foe ctmoemed with 
the design of struoturei^^ -w Ja^e the its ^tie 








lri.<iio«it£e«i» oo3rLfii:^«»]s ^tvo wox^kot^ ^ataoaiLjpjtes l>«bSAdl 

ixpon. sylla»feta«€s». of in,«t>i:*u.o^i<M::k of o^cwaainizi^*, 

l:>o<iioa« 

(1) ^raio iijrsf foiiirfcoen oIiL«tj>^ox*s of tJxo volixmo l>y 
X>r- 'W'aimocfe. doaul wlt>H *tlio sol^joete -tl:i€tt> naost> 
t>efifcolaore 'fcroa.'fc in a-n. Aciv'a.xxoeci ovoning ola.aa or ixi 
tilxe soooiicl yes&JCy a.n.dl 3 f>oriiia.]ps jwstx-t of iilxo -tlxirdL yo«,r, 
of sb ixnivorsi-fcy ooixrso. 3o fa.r a,s wo lia^ve l>oon 
a.l>le i>o soo, -fclioro i» no xxow' j>oirjL-t of viow' x>ro- 
HOxit>c?»ci, ami it w^oxxlcl foe* oaay to moixtioxi. sxxlxjocts 
of ooixsiclora.l:>lc!> inLXjxortanoo tliat aro not doalt witlx 
at all. IF'or o7camLX>lo, tlio oixa.i>tor on tlxo torei on of 
aliafta doos not rofor to toi*aional oacillation^and dooa 
xiot tlioroforo doal witli tlxo timo of oscillation of a 
sjxring. St. Vcnant’s tlioory for rcctangnlax* and 
st^xiaro slxafts is referred to, and formxxlas q[ixoted, 
l>i3t no attc^Mnjxt lias been made to give tlxe tbeory ; 
it. is doixbtful Ixovt^ far it is desirable ixx sxxoH a boolc 
iiiorcly to quote fornxutlae. Tlxe last olxaixter is 
clt' voted to a descrijxtion of some of tlxe nxore ele- 
^nxc'.Txtxvry- ai>j>aratns foxind ixx tx strexigtlx of matei'ials 
pa Moratory. Tlxex-e is also givexx a sxxmraary' of 
Iforirnxlai. Tlxei*e are -vw^^ell -selected e^camjples attaelied 
lo <»aolx clxafxter, ofteix taltexi from excaxninatioxx 
j>aj|[>ex*s . 

(:2) Tlxe voltmie \>y Messrs. Yoixng and Haxctor is 

E v^eix xnore elexxxexxtar^ tlraxx tlie first volixxne, and 
ommerices l>y asldng tlxe student to work: certain 
c-l<‘nxentarx aritlinxetical evidentl^r witlx 

It-bo admirable iixteixtioix of eixx 5 >lxaMising xxxetbod, 
|xic‘atxxoss, aeeura<?;v% axxd earo in xxxxits. Tlxe first 
^ive eliajxtc^rs deal witlx elomentax’^y staties, a eon- 
|[rsiiiex'al:>lf^ xxumbei* of sixxif>le t3rj3es of structures 
|jl»oing corxsidox‘e<l, and as excaixxfxles for tlxe 
t: st udexxt. 

After doalixxg witlx c<.?.ixtre of gravit^r, tbe axxtbor 
f prixioeds to consider xinit stresses, and some of tlxe 
oliaracterxstio jxrojxerties of nxaterials. Ixx tlx is 
eoiuieisLion w^eatlxerixxg, a^stlietio qxxalities, cost axxd 
avtxilability as factors in desigxx are referred to 
briefly. Tben follows a chapter oxx investigation, 
safts load and design, axxd in this chapter sixnple 
riveted joints are considered- :Forces axxd stresses 
ttr<^ x-eturned to, and .moxxxents of inertia for simple 
areas are determined. The theory of beaxns and 
columns is then dealt with in texx chapters, one of 
wbich treats of oombiixed materials,” including 


The booh is written , clearly, and. emphasises 
eoxxsidera'l^pxxs pther than those covered, hy xnathe- 
xnatical theory* . It should prove txsef ul and interest- 
ing to elementaiy studexxts of structural exigineering 
and to architects. It scarcely goes far enough for, 
advanced worls: ixx a teohixical school or a xxixiversity 
course. 

(3) The third volume calls for very little eom- 
ment. The exsiamples solved are representative, 
axxd no doubt will be very helpful to many students 
"worhixxg for excaminatioxxs. 


British Butterflies and l^oths. 

d JtfcirhcfhooK: of Jr^^j:y£dLojf>tGrct> . By 

Edvrard Meyriclx. vi h- 914. (Bondon : 

\^atlviixs and JL>oncaster, 192S.> ISa. 

"T% yr OltE than a goneratioix has elapsed since a 
— trJ. new axxd com prohensi ve treatise on our 
Britislx bxxtter flies axxd xnoths, on highly original 
lines, Avas submitted to tlxe exit om ologists of the 
period by a well-lcxxown worlcer in the Hold of 
the lVliero-I.-epidoptera. The soxxsation caused by 
the daring innovations in classification and nonxen- 

olaturo ixx IVlr. JMeyrioh's first ” Handbook: 

now^ long out-of-j>riixt and tlxe xni?ced reception 

aeooi-dod to the book l>y the leading authorities 
of the tixxie, are still fi*eslx in the memory of many 
of our living lex>idox>terists . Iix tlio words of the 
notice w^hielx ax>pcared iix NA-mixis (vol. .£>3, p. 
soon after its publicatioxx : ” 12 very one who 

kxxows our British I..ox>idoptera w'ill recognise the 
SAveeping character of tlxe chaxiges proposed, and 
IxoAV far they will ultimately bo accepted no oxxe 
can voxituro to predict at present.^’* The complete 
upsetting of all arrangements of this 

order of ixxsects by a quasi -Bixxxxeaxx system of 
classification, axxd tlxe revolutionary changes of 
the names ixx cxxrrexxt use of so many of our most 
familiar species, Avere by no moans generally 
welcoxned ox* readily adopted ; and in this con- 
nexion it is signifi<*axxt that, so far as the experience 
of the present Avriter is coneexmed, it is still very 
rarely that Ave xxxeet Avith a puhlio or private 
collection of IMacro-Bepidoptera arraxxged on the 
systoxn of the “ Handbook.*^ 


elements of reixxforced conoxHste theory ; and 
an ether Avith unsy mine trio bexxdixxg. The last two 
ebapter^’ ‘ideal Avdth miscellaneous prohlexns and. 
8j><^oial graphic methods. The notation used is 
Bumxxxarised at the end of the hook, and there are 
ap]^>encHoe!S givihg'‘ifpJ:w jfitnd a xxumher of sjpeoial 

bending«mph^«mt ifor'heams* 

ISTo. Vox-- 12^3 ■* ’ V "." 


The only praxjtical treatise on the Biritish X*iepl- 
doptex*a as a whole, ixx the hands of ontoxnologistilM 
at the time of the puhlioation of jCdr* Mleyrioh^s 
original Haxxdhook,'* was the wrell - knoAvn 
‘‘ISfanual** of Mir. M. T. Btainton, a work then nearly 
fifty years old, and naturaHy in many respects 
out'-of-^fiate* 3B5vefn at the present i^me^ however* 
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ol<l ** im jroga.x^odL a.liaa.oeit> witiH 'voMior’^- 

tiion. l>y i>liLO 'veit)€sx-cLxi» of Srifislx eiEx-t^oroolog^ "wfiiom. 
It sorvocl so 'wroll ii3t ixlio o«t3rly <5.£i.ys of -fcfeioijr stodios, 
ctodl it ye»t rots^lixs zooclaL of its -v^a-lias ets a»xi. irvtxo- 
dviotory te3K:t-l>ook: foir tlxoso yooxx^ oxitoiaoLol odists 
'wHom its ostooxoocl s^ixtlxozr lovodL to ca,ll io- 
oii>ioixts . * * 

It "W-a.s tlxorof oT*es , -witli. irxot oo-xoixced feolixxgs 
tlxett tlxo rxo^w worlc. -was a,clo;pto<i, l>o.t iix sjxito of its 
maany ioirxo'v^atioxxs £bTxd. tlxoix* attoodaxi-t dijfifiLooltios, 
it ■w'as not loix^ l>ofojro it "was x’ooog!r*^isocl T3y 
tlxo m-or-o soioxxtific sootioxi of oixr lei>icioj>tor“ists 
as oxxxtiociyirLg ixx vory xrraxxy i*osy>o<3ts a ciistixxot 
adv'axxoo orx all txroatisos of its I^ixxcl. 

As it "was l>asocl xxot xoox-oly oix tlio coxxsicioi'atiorx 
of a limitoci ixxsixlax* faixxia, l>xit oxi tlxat of tlxo 
I-*ojpic3 ojxtox-a of tlxo "wliolo xvorld, axxcl tlxr-oixf^lx oixt 
oxxxjilxasisoci tlio j>ax*axixoxxixt im jxoT*taixoo iix olassi- 
jQoatioxx of strxiotixx*al riotail, tlxooglx irx tlio xxxaixx 
it r*oliocl alxixost orxtir-oly oxx tljo sirxglo olxaT*aotox“ of 
rxoixx*atioxx, it -was j*ooogixisocl Ixy oixo of tlxo foroxxxost 
lox>i<i<>j>tox'ists of tlxo tirrxo as Ixc^ixxg “ xvitlioxxt 
03s:c50i>tioxx tlxo l>ost olass l>ool5: tliat Ixas yot a 3 f»j>oai:roci 
foj? irriLj>ar*tixxg x*oal soxixxcl l-cxxow’loclgo of stx'xxotxxro* 
oxrolixtioxx, axid olassifioatioxx . ^ ^ 

Xxx tlxo j>x*osoxxt ro visocl forixx of tlxo HaxxdlxoolsL ** 
tlxo ixxtroclxxotioxx Ixas l>oorx lax-goly x-o"vvrx*ittoxx axxd 
oxctoxxdod, axxd xvlxilo tlxo dia^raxxxs 

irx tlxo former %^olxxmo liavo Ixooxx oixtiroly disjxoxxsod 
•witii, tlxo vory ixx^oxxioxis axxd ooxxvixioixx|g simile 
(]p. 121 tlxo ovolxxtioxxary solxomo of olassifi-oatioxx 
ixxto "wlxiolx tlxo oloxrxoxxt of tixxxo is ixitrodtxood. as 
a foxxrtlx dixxxoxisioxx, -will Ixo dxxly ax>l>rociatod as a 
distixxot advaxxco oxx x^rovioxxs coixcox>tioixs of tixis 
sxxlxjoot. Tlxo doscrijjtioixs of alxoixt a lixxxxdrod 
s;poolos "wlxiolx Ixavo Ixooxx addod to tlxo list of oxxr 
faxxxxa ixx tlio ixitorval lxot"wooxx tlxo t-wo oditioxxs 
of tlxo "worlc aro dxxly ixxclxidod ixx tlxoir or dor, axxd 
a fow" Ixavo Ixooxx sxijxjxrossod for varioxxs roasoxxs, 
tlxxts Ixrixx^ixx^ tlxo xxxxxxxl>or of roco^rxisod Hritislx 
X^fOjxidojptora xxj> to a total of 214:3 sjxocios, a 
xxot Ixxerease of alxoxxt oigHty sixxoo tlxo * ooxxsxxs 
of ISOo. 

.A.3arxoxx^ tlxo (so-oallod) JVTacx’o-IwiOxxidojxtox'a, ooix- 
sidoralxle clxaxx^os of dotail Ixavo l>ooxx offootod, 

axxd two xxo-w * jxlxyla * axx ixrxfox'tixxxato torxxx ixx 

tixis coxjxxoxxioxx, as it Ixas loxxj^ Ixoeix in xxso axxxoxx^ 
ssoologists for tlxo xxxajor di\risioixs of tlio axxixxxal 

^.JgLixx^dom liavo Ixooxx introdix ood . Tlxo soi>aratioxx 

of tlxo Hos£>oriaxxa froixx tlxo Ta^ilioxxiixa axxd 
tlxoir oloVatioix to raxxls:, as -woll as tlxat 

of tlxo I>roi>axxixia to a distiixot * i>lxylotio * ^roxxj>, 
aro in aoodrdazxoo *witlx tlxo xixost roooxxt views oxx 

» Xoshdl W«klslcu»tuk.xn» i xaf»C>. 
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olassiiloatioxx. In tlie . Ixnttexr^ies, ’wlxioix are now 
sandwiclxed Ixetweeix tlxo INotodontina atxd tlxo 
X>repaxxina» "we still fixxd tlxe axrrani^emexXt of oertain 
sootiorxs xxxxooxxvixxoixxg to tlxose wlxo r^gfard tlxoxn ; 
from tlxo jxoixxts of viow of lifo-lxistory, Ixalxit^, 
axxd stmctnro as a wliolo. Tlxixs ixx tlxo I-#yos©xxid:i9e, 
tlxo * I-iittlo l^lno * is yet fomxd rxxlxlxixx|g slxonlders 
"witlx tlxo ^ I^arigo Ooyjjxer * in tlxo ^onixs OAryso- 
and axx ocjnally xinconvinyixig modley 
of sjxocios, dififoring widoly iTht^^r ixx almost all 

rosj>oets, is -prosontod ixx as "wo prof or to oall 

tlxoxxi tlio * JSTootxxid * ^onora C^n/rcf^dri-'n-ct ^ JE^oZicb^ 

axxd AT , to say xxotHin^ of a i^ood nxany 

otliors. Tlxo old *’ Oooxxxotrina,* ixxolxxdod as Ixofore 
in tlxo ' * ^is^otodoTXtixxa, liavo nndor^^oxxo 

oxctonsivo roarrang^oxxxoixt iix acoordanoo xvitlx 
modorxx vioxvs, axxd tlxo I?yralidixxa aro xxow' followod 
l>y tlxo Ijasic^ioaxxxpixxa, "w’^lxiolx ixxcl tides tlxo vory 
isolator 1 goixxxs . 

Tlxo worlc is, Ixowovor^ sooxx to ^roatost aclx^aixtix^o 
ixx tlxo Tortrioiixa (froxn v^lxiolx 

Ixas now' Ixooxx reixxov’'od to tlio I^syoHina IxosidoJ 
its ovidont ally and osxxooialJjj 

in tlxo Tinoirxa. Ixx tlioso t"wo i^roixps, axxd xxotalxl^Jj 
in tlxe latter, tlxo axxtlxor of tlxo “ * Waxidlxools: * | 
Ixas for marxy years Ixooxx rooo^rxisod as 

tlxo Ixij^lxost axitlxority, axxd tlxo sootioij 

doalixx^ "witlx tlxo Tixxxxirxa Ixas Ixoxxrx oixtiroly recas’i 
in tlxo lijglxt of Ixis xxixrivall€>scl knoxvlotlgo anc\ 
oxcpexrionoo. Tlx© nixmlxor of Tiixoid famllix^s iia^s 
Ixoon inoroasod from O to no fowor tlx an 21, axxc 
an ontstandixxg tlxoxxj^lx dosiralxlo ixxxxovation 
tlxo separation of tlxo ISTopticxxlidso and tlxoit J 
olovation to * pixylotio ’ status. 

In tlxo profaoo tlxo axxtlxor gratefully aoltnow- 
lodgos Ixis indolxtodnoss to tlxo late «J . Hartley I 

mnirant, -wlxoso recent doatlx all ontomologist^i 1 
deplore, axxd to JProf. 111. 0-. H. Waters, of j 

Oxcford, "wlxo is now well known as oxxo of tlxe 

most oTxorgotic and capalxle of onr yo linger xxxioro- 
lopidoptorists . 

Tlxo printing and general stylo of tlxo w'ork, 
as w'^as tlxo case w-itlx its prodooossor, leave little 
or ixotlxing to Ixe desired, and, so far as w^o Ixave 
soon, errata axxd misprints, so diflicxalt to avoid 
in a Ixook of its Icind, are practically non-eacistoxxt - 
Wlxilo tlxo views of tlxe axxtlxor 'on tlxe sxxlxjeots of 
olassifx cation and nomonolatnre rerrxain matters 
for keen disoxxssion, tlxe Ite vised Handlxook 

will for many years to oome , Ixold its pl^^e as a, 
sound and trxxstwortixy means ef identifieistti^>ii 
of oxxr Hritislx I^pidopterci,, - «wad an xnvaliaal>l€» 
aid to tlxe scientific stndy Of , tfi|s^,rOrdeer of inia^ots. 





<yh^^m4<s^xZ :J^m^c^€:^€i^p€iedtt%€:b ,- €»^ JSSf^it4c>mMest£ ' 

Cyh&mi^tr^ <M?n>^ ^^p^t%€i€£twrt.s , iiy 

O- tET* Kjja^zotj'fc. !F*o«jc*tilai. o<ilt/ioj3L. ^iii -*-S07. 

<X#oi:x<3Loitx : £t£k>ll]l&ro, 'Xln.ctsi.ll arZndL Oox, 19S5B.> 

T inTTg siafej^o-fc of oliojaaistary iinoxoa^sos fcy 

ebxxcf feoixiwis, xiot; oixly owirxi^ -fco -fclxo ooxi.t:ixxxxebl 
cliBoovox'y of irxow inox'^a-ixio ckxxci. or^Btixio eixxl>styei.xxooB, 
l>xxt cstlso l>oo«txxs»o of tilxo iix’fciro<iixotiioxx ixxl^o filxo soioxxoo 
of novol corxooxxfioTis f5bxi<l idocxa iixvolvijrijg iix m«i/xxy 
a. xxo^wr fiLrxci lxig:lTLly tiooixxxioa,! -t-eurminology . 
H^oaclox’S of o\xrx'orxt> xxxoxia oirti orx cfiomioa,! x'osoax'olx 
oftori fool tilxo xxoocl for a, gloss«try of clxomiccxl tiorrrx« 
owing tro -fclxo wit>lx A^^lxioli t>lio la^xgna,go 

olioxniBf.ry is oKanging. To -fclxe ixoxx-liooHnioal 
x'oaciesx* xnxxolx of f.lxis lit-oratiULro ax>^cfsaT« t-o l>o a 
jargon w-Jhiioli 1 >oootoos ovor loss iixtolligikilo, l>txf> 
rtinoo c'.iionxist>ry lias an oclnoafioxxal asjxoo/fc as 'woll 
aw nxaixy iinj>ort.ant> indiistx'ial aY>r>lioat.ioixs, iti 
remains closiralxlo 'fclia'L xxon«soiontifio nxe;ml>ors of 
iKo oomxrmnity slionlcl noli l>o ont^ix-oly ignorant^ of 
t.-hoinic’sal fao'Ls axxcl j>}xrasoology . 

Tlio vot/oran aixt^Hor of t^lio ‘ Olxoxnioal jKnoyolo- 
l>aE?tlixx, ’’ -wlio as oixo of t lxo original fonxxdors of t>lxo 
Iiistit-nt/e of OHomist^ry cli<l mnoli to starxciarciise tlio 
c'fioxnioal j^rofossioxx in tHo oarly clays, lias strive*!! 
witlx ooxxspionovxs snc?cess to coxxxjiile an oj^iitom isecL 
tligc^st of |xnro and ajxjxliod olieinistry, tlxis e|xitomo 
l>t**ixxg xxo%v in its foxirtli edition. At, tlxc? ontset tikis 
worlc, wliioli tlxoxk Ixorcj tlxo title of *’* Tlie JPojxixlar 
1 UiexnicsaK Iliotioixary,’” owed its origin to tlxe 
firoxxmstaxxoe tliat early in Ixis eareer tlxe an tlx or 
reixlisc^d tlxat tlxe fixture 'welfai'e of tlxe Xlritisli 
Kiiij>ix*e dejxends in tlxe main on increasc^d yirodne- 
tioix witlxin its lionxxdaries Ixy tlxo xxtilisation of its 
liomxdless natnral resoxxroes. 5?»nooess aloxxg tlxis 
line oan only l>e attained l>y increased teadxixxg 
and intensive aj>i>tioation of cslxemioal science. In 
3 >i'oscsnting tlxis exxlargeci axxd revisc^l edition of Ixis 
onoyclo^cedia, tlxe a ut tlx or ooxxtril>xxtes anexv to tlxe 
enliglxtenment of tlxe t^xxlilic as regards tlxe more 
salient tox>ios of elxemistry, 

THe "world is mxxolx xnore tlxan a dictionary of 
<*liemioal terms, for in many instances imixoi^ant 
lit'ixdixxgs are exc^xanded into eoxxcise essays. Tlxe 
lirist of tlxese essays in alx>lxal>etical order is entitled 
-'Vlooiaols and oeoxxjpies foxxr ;pages. It is fodo-wod 
^shortly a di^oxxsslon of alloys -wlxiolx jB.11s tlxree 

l>ages. In IxotH Instances tlxe data snjxjxlied cxro 
intVxmxatiy© and «jp- to-date^ THe stxxdy of ooiloids 

lia.H lj»een ^^gi^atly ^ad>ended dxnii^ recent years, and 
11^ e atrti<9la • ■ ’CScIinId ■' 
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snnxznarises ^progress in direction, inolndes a 

l>iIxliograi>lxy of relevant ti^atises. lEaclx clxemical 
element rcKsedves notice, tlxe reference Ixeing j>ro- 
3poXTtional in lengtlx to tlxe industrial imx>ox*tanoe of 
t^e elexxxent and x"ts derivatives. ^lany sxxlxjects of 
outstanding intex'est, suolx as cellulose, dyes and 
d3rexng, isotofxes, lead tetra-etlxyl, xnotor sjxiirit, 
jxerfuxnes, jpoisons and antidotes, sxxgar, tar, and 
vitaxxxins, are discussed'. 

Hesjxite its "wide sco)f.>e, tlxe l>oold is romarlcalxly 
free froxrx errors and olxscurities, and suclx as are 
encountered are readily i"c»cognised to l>e misjxrints- 
Tlxe autlxor Ixas excercisod ooxxsideralxle disorimixxa*- 
tion ixi tlxe selection of tojxics, and vritlxin a liaxxdy 
com]pass Ixe Ixas coxrx^ressed a vast store of useful 
clxemical inf ormatioxx j>r*esented in a very attractive 
and roadal>ie form. Tlxrougliout tlxe voluxne tlxere 
are cojxioxxs refcx*ences to larger treatises axxd to 
original moixxoirs, so tlxat iix most oases tlxe sources 
of more sjkecialised IsLixowledgo are indic^ated . 

Tlxo jxi'esent editioix is muclx larger and more 
oompirelxenei VO tlian tlxe earlier oxxos, and slxould 
a-fxjxeal xxot oxxly to tlxe jxrofcrssional clxemist, l>ut 
xxlso to all XV 1x0 reejuire a ooxxvexxient desls: Ixools: of 
ixxf ormatioxx rc^gardixxg clxorxxistry and its industrial 
axxjxiications. O. T. IVI- 

Biolog:ic£Ll Ass^sLy of Drugr^. 
of f?xo^ogr»cu/ Hy Hr. J. M. Hum. 

(Oxeford IMedical Hulxlioatioxxs.) H|X- xcvii 126^. 

(X..ondon : Oxeford University Hress, 1028.) 

8«- lid. not- 

t attention v^lxiclx Ixas Ixeen directed dxxrlng 

* recent years to tlxo deterxnixxation of tlxe 
jxotexxcy of dx'xxgs for wliiclx no metlxod of clxemical 
analysis is at x^resent availalxle Ixas necessitated Ixotix 
tlxe introduction of xxew, or tlxe adaptation of older, 
metlxods of Ixiological assay as well as tlxe prepara* 
tion of stalxle standards of reference in terms 
of wlxiclx the activity of the saxrxples tested may 
he exepressed. The importxxrxoe of the accurate 
staxxdardisatioxx of a dxrug "vx’-as show-n w^hexx Ixxsulin 
was introduced into clinical therapeutics, and the 
worfeL of thxx Health Section of the league of HSfatlons 
and tlxe passage of the Therapexxtio 3ixhstances .A^ct, 
have directed fxxrthei' general attexltion to 
this subject. 

The appearaxxoe of I>r. Hxxm’s hool^ at th^ 
moment is therefore most oppoxtune, and its usefull* 
ness is enhanced hy the fact that the author has 
strictly limited hinxself to the details oi xhethpds 
with which he is p^sonally fasmiliar^ ^ Thus, any 
.woari^e3r:_^.uhii£?^^ ipa^icular dbrug will 
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finci at; }iaxx<3, oixe or ndioro well-tiriecl ixiet>lio<is "by 
xDLCsaxxs of wbicla. bo oati, wit>H any roasoxxablo clogroe 
of Bkill, obtiaJjiL a fairly aocixrato rosult>. It; is 
probablo t>liat> in cert;aiTi. oases ot;lier worlcers will 
not; a^ree with, all fhe €iet;ails of tbe motliocis as 
defauiled by I>r. iBxurrx ; for example, tibe redlncfion 
in. ibe bei^bt; of t>be coniraciion of fbe rabbit;*s 
'at;eriixe strip to adrenalin., following a dose of 
ergotoxine, is taken as''tbe endpoint, instead of tbe 
complete abolition of tbe adrenabn contraction, 
as sonxe w-orkers prefer ; and in tbe assay of insnlin 
by tbe method of tbe reduction of the blood-sugar 
of rabbits, tbe accuracy of tbe test is probably 
enhanced if more than six animals can l>e used. 

IVtethods for tbe following drugs are given ; 
digitabs, stropbantbus and squill , pitixitary (posterior 
lobe) extract, insulin, arsenobonzone, ergot, adrena- 
lin, cestrin, tb© paratliyroid hormone, histamine, 
atropine, and antipyretics. Wberover possible tbe 
account of tbe method is preceded by a note on tbe 
standard preparation for tbe di'ug in question ; 
an omission is tbe definition of tbe unit of pituitary 
extract, which will doubtless bo rectified in a new 
edition . 

An introduction has boon written by I>r. I>alo ; 
it should be read by all interest^>d in tbe subject, 
since it emphasises the necessity of accurate 
standardisation when drugs are to bo xised on 

human beings who show great variations in their 

individual reactions and also tbe errors into which 

workers may fall . I>r . Burn concludes bis book with 
a chapter on tbe accuracy to be expected from 
methods of biological assay aixd refers to tbe means 
of gauging tb© accuracy of any particxilar result. 
I'bis is a most useful little book ; although chiefiy 
for tbe specialist, it can be read w^itb profit by all 
those who take an interest in knowing how tbe 
potency of certain of the remedies they use can be 
kept within certain unvarying and fairly narrow 
limits. 


Our Gooksbelf. 

S[cLrvdbuLC.lh V e,'re.rh%Li%g«^A.ris^e,irb^cJtaJ‘t . Heraus- 

gegeben von JE. IBaur und M. Hartmann. Liofe- 
rung 4, Hand Von 

Harry Hederley. Ue^tGroaU/lie^. 

Von H. X^bmann. Hp. ii -+-42 -f- ii -^-43. (Horlin : 
Oebi*uder Homtraeger, 1923.) fi-80 gold marks. 

XnEi importance of inbreeding to practical breeders 
of plants and animals is well emphasised in this 
part of tbe yalual>le ‘ ‘ Handbucb der Vererbunes- 
wisaexxscbaft.** Xbe subject is coxisidered from 
six aspects : as a mathematical problem, experi- 
mental research on animals, inbreeding amcmgst 
plants, heterosis and hybrid vigour, inbreedbig 
Ho. 3074, Vox-. 1223 . 
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and sterility, and tbe advantages and disadvan* 
tages of inbreeding. Tbe chief advantage of in- 
breeding is tbe speedy elimination, by selection^ 
of undesirable recessive genes from tbe inbred 
popxUation. CJorrospondingly, tbe main disadvan- 
tage is the r€»duction and, except for tbe possibility 
of mutations, final prevention of ‘ variation * by 
tbe production of new gene combinations . 

The subject of self -sterility is one of increasing 
interest, since we now know that it has a wide 
distribution amongst plants and is recorded for 
tbe animal kingdom. The present summary is 
a useful, but too brief, account in which the 
foUowuig matters are considered : tbe historical 
aspect, tbe taxonomic distribution, its relation- 
ships with self -fertility, and its different causes, 
determined or possible. It is, however, empha- 
sised that much more researeli work must be 
done before generalisations are possible. 

Dimorphic heterostylism is best known in the 
genus J^'rirrh'iJLZct y and genetical studies have l>oen 
made in several species. It also occui'S in otlier 
TrimulacieoB (as ui JEl ottorh-ia^ , in FcyraytHicLy 
morvcLTicL, Fctgox>yr^JLm.y and Z^irzzem. Trimorphic 
heterostylism has been studied in JLythT'Ubrrt and 
CJacctlia. In both kinds the long-styled condition 
is, in known examx>les, recessive. In J^ythr'u/yrh 
the trimorphic development of the reproductive 
organs is genetically exx>lical>lo by using the 
trihybrid ratio, two recessive factors giving long, 
one recessive mean length, the other recessive 
short styles. With the appearance of hoinostylc 
plants among x>rimulas, it lias heenfouncl necessary 
to postulate two inclei>onciont factors as a genetical 
explanation of the positions of stigma and stamens 
in this genus also. 

jSrctchiojpodt JSZoT'pJvaZoyy ctrt^Z C^e.in.e.TCL tzriit 

FeirtlcLj'y), Hy Hr. .T. Allaxx Thomson. (Hew 
JiSealand Hoard of Science and Art, i!Vlannal 
1^0. 7.) Hp. vi -+-338 -h 2 plates, ( Wollingtoxx, 

H.Z. : Gtovernment Hrinter ; London : High 
Oomxnissioner for Hew Zealand, 1027.) 17 j?. 

It is greatly to be regretted that, owing to the death 
of the author, the present volume must b© the last 
of a sex'ies of publications which were the outcome 
of many yeaz-s’ research on Tertiary and Heeent 
Hrachioi>oda, more especially those of Australia 
and Hew I^ealand. The volume includes a detailed 
description of the morphology of the Hraehiopoda. 
as well as a comx>lote list of all known Tertiary and 
Hecent species, with notes on their distribution. 
In addition there are careful diagnoses of all the 
genera, illustrated by numerous diagrams showing 
the various sta/^es of loop -development. 

A new classification is proposed for the Hrachio* 
poda, which the author clivides into two new sub- 
olasses, Oastroeaulia and Hygocaulia, the formei 
to include the primitive, bomy forms, and th€ 
latter tbe more highly evolved calcareous, binged 
forms. Tbese divisions are based very largely or 
tbe embryonic development of tbe Hrao3baopoda 
Heeober*s classification into four orders is sligbtl^ 
emended ; tbe Atremata and Heotremata. ar« 
plaeedl in tbe Ci-astroeaulia, and tbe I^qtrematc 
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st.TijdL ^oloiaronoiCfcto^^ a: o**<ioir* 

I*a,l»3o^x^iaci-«fc‘fca», ]pI«iKSodl ixx i/lxe X^Vj^oockulia^. ttTbLO 

T^ot^r^xiaci.iJA at^& scuiol 'feo l>o diexri^^d £roxxx i>lbL& 0«t6ii;xx>- 
oariiHcb iblxroixglx PcblaBO’fcx'ozn.^L'bA, ci»xx<l 3E*ro- 

-fclxo for'm^r oxrtior iixolixciixx^s jporimi^i v© , oca.1- 
oa.T?©oiJis foxTuas IsbokiiiL^ stirt^ioixlfikt^ioxi. . JB^oolaojr, oix 
t>Iio otili©!* Ixaxxcl, olcLinaod tilxsL'b t^lxo IE^r‘0'fcx©i3ci.ett;a. -wcnr© 
doxiv-od from -fclx© IN'eot^roma-fca,, £txxd -blxo Tolo- 

i>j*oinfii.l>«t -woro doxrivocl from ^i>r©zxxa..t^ar. B'mrfcJh.or 

C5orrol>or*tt.ion. from t-la© stixciy of liv^ing Sr£toli.iox>odfit 
is roqi^xxirod fcofor© i^jbus olcL»»i£Loei.t>lork. oa^xx l>© |gon.or- 
a,floi>t/Ocl . 

Tlxe volirmo ooxiLt>£bixxa ct li»t> of ■pa.5>C5rs cl©a»lirL^ "wrt^Ix 
fcliei iOrfiLolxiojxocict of dififoront; rogiozxs, Sbzxd it slxovild 
}>x*ov<3 a, liSiofixl Txools: of roforonco, xxot only to tixo 
ttp©oiali»t, l>«t ai^lso to tin© stixdozxt of sftoology. 
Oonsidloriixj^ tH.© somow^lzatt Ixij^Ix j>ric© of tlx© Ixoolc, 
it is r©| 5 r©tta,l>l© tlx£bt tlx© t'wo ;^l 2 xt©s Jxav© t>©©xx 
jxrixitocl txaolx; to l>aolc, ixnd tlxat tlx©ir r©j3ro< I notion 
is not mor© ciistixxot. 

€>J^ CTircL'n^sJ'o'rTrhe.r JPirtMrCt'ic^, .* ^Z’/teory, 

fz^rhfZ Ojf>e.ircLti,cyn., IGrrxoreion O- 2Rr©©ci. 

Mooorxci ©clitioxx, roxnsoci ©.net ©xxiargocl. -^*3?- 

xcii 't~4r<>X- (I-*oxx<ioxx : Oliajxmaxx a^xxci Mall, Ltd., 

1J152T.) not. 

''t'xxjc rna^ciixxunx tom]poratnro rise of tlx© ooncinotor« 
fxfici of tlxo insixlatirx^ xnatorials iix ©l©otx'i<?al aj>-par- 
atns wlxxsn xvorlcixxfa: is nsixally tlx© factor Avlxiclx 
dotorxxxiixos tlxoir ©aj^aoity. Mlootricjal ©xx^inoors, 

tH©r<*-foi*©, ixav© Ixacl to stndy olosoly tlx© tlxoory 
of Ixoat- S5©rions rosoaroli in tHis cliroction Ixoi^an 
aixont txv©Txty-fiv© yoixrs a^^^o, axxd tin© 'volmxx© of 
'worlc ^o©s on iixox*oasin^ ©\r©ry ye^ar. 'X’lxor© ar© 
xiow sx^voral xvoll-lcxxo wn fornxnlt© ixx coixtx©3ciorx xvitlx 
til© lx©atin^3j of lxnri©cl oalxlos "wlxiolx ar© ns©cl. in 
jiractioat <i©sii^ix, 

''Flxos© r©H©ar<.'Xi©s liax"© t>o©ix svxooossfxil iix saving 
ijiannf aotiix'ors xnany Ixxxriclrotis of tlx oxx sands of 
po nnds o'C'ory yoar. CXlaz©l>roolc, JEtxxss©!!, axxd 
<>tlx€?rs xv©r© ^xioixo©rs in tlxis dirootion. 3M!ost of tlxo 
i 1 X 1 jxor taxxt jxrolilonxs lx ad Ixoc^n alroady solvod mor© 
Ilian a Ixnrxdrod y©ars a^o ixx iroxiri©r’s xv^orls. on tlxo 
tlioory of tlx© oond notion of Ixoat, on© of tlx© xnost 
lirilliant Ixoolcs ©vor 'writtoxx. It is sonioxvliat of a 
slxoolc to find, tlxorofor©, tliat ©lootrical ©nginoors 
<ix. lS<4r> sooxn to tlxiixlc tixat tlx© toxn^oratnr© ris© is 
Ibasod on Olxxxrx’s lax)ir for Ixoat.” Tlxis is statod to 
Ixo tixat tlx© rosnltaixt Ixoat floxv ©xcijxrossod in xv^atts is 
©tjnal to tlx© tomporatixr© ris© dividod l>y tlx© tlxormal 
resistivity- Xt is not oasy to so© vrlxat oonnoacioxx 
Olxm Has xvitH tHis la'W'. ]^nm©rioal valnos of tlx© 
“tlxormal rosistanc© ar© givon, and also of tH© tHorxxxal 
resistivity, Hnt it is not < 3 [nit© oloar ixx wHat xxxxits 
til OS© axr© moasnrod. 

TH© ©vor-igro'wixx^ domand for ©lootrical ©n©r«y 
hixs now mad© it nooossary to ns© vory Hi^H volt- 
a^^os. IVtnoH rosoaroH, tHoroforo, Has noon oaxnriod 
oat oix tH© HrxisH disoHar^os wHioH tak© ;plaoe froxxx 
ovorHoad, o^Q.fel©s (g:©n©rally callod tH© oorona) and 
on tH© m©tHods of grading^ xxndorjgronnd oaHlos so 
as to ©naHl© tH©xn to resist vory Hi^H i>r©ssnr©s. 
A ^ood and int©r©stiia^ aoooxmt of soxn© of tHos© 
r<:»s©ajrolx©s is |giv©n in tHis volnmo. TH© many 
typos of apparatus and tH© spooial d©vio©S ns©d 
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for dHviatin^ dan^oirons onrront and pxrossmr© rls©s 
ar© ■w©U d©soriH©d. W© ' dan r©ooznxxx©nd tHis 
HooH for advanood stnd©nts at tooHni-oal ooll©g©s 
and nniv©rsiti©s* 

cun, JPJ^lcc'ns^rh oitTz. 

JBSwtwiGJcZuun^Q un, cLe^n. Zet^te-n, JTcbTur&n,. Vexn 

Tirof. I>r. JPViodrioH OoHXHors. ('W'iss©xxsoHaft'-> 

lioH© ForsoHnn^sHorioHt©, X^aturw^issonsoHaftlioH© 
ItoiH©, H©raxxs^©^©H©xx von I>r. XtapHaol ISd. 
Li©s©sa^&* Mand 18.) Mp. viii -i- 203. <X>r©8d©n 

nnd L<©ipzi|^ : THoodor StoinHopfif, lOSST.) 13 
^old marlds. 

TnBs snH j©ct of inHoritano© is growing: so rapidly 
tHat t©3c:t~l>ool£.s doaling vritH it ar© not only in 
oorxstant n©©d of r© vision Hnt also ©an soarooly oovor 
tH© gronnd, in axx ad©qt^S/t© xnaxmor, in on© volnm©. 
THoro is tH©r©f or© an inoroasing t©nd©noy to oompil© 
mor© spooiallsod toxet-HooHs tHan foirmorly. THxxs 
tH© present xvorH deals xvitH recent advances in tH© 
stndy of ixxHeritano© in plants. A Hrief snnxxnary 
of IVIendel^s worlx: is follow'ed Hy a concise account 
of modem researoH under tH© Headings : stages of 
developxxxexxt, nuolexxs and xrxHeritanc©, cHromo- 
soxnes and xnHeiitano©, IMTorgan’s tHoory (of lixxHag© 
and crossing over) in Hotaixy, protoplasm and 
inHeritanc©, sterility and letlxality, sexuality, and 
researcH orx mutatioxxs. TH© section on sterility 
and letHality is ©specially ixsefnl, as tHis suHJect is 
rarely treated adeqLuately in "worHs on ixxHeritan©©. 
TH© autHor Icoeps strictly to His suHjeot of plant- 
life, Hut usefully directs attention to tH© dxiG6lculti©s 
of oorrclatixxg sonx© of tHo conclixsions reacHed Hy 
geneticists wox'lcing on axxixnal life witH facts 
©merging from plant Hreeding. 

JZrf!CJilcM.'n<X JSm.j^'idUcZcEi : on, Jkf atc^ricLt in 

jFSriZiJ9/i. cctnrcMj, JEHtatcnr^y) ^ ®y 

IS. Oollixx. X*p. viii -+- llO. (London : MritisH 

MLuseum (Natural MCistory), 1028.) 6d- 

Tms -worls: is a specialised xxxoixogi*apH oxx species of 
flies of tH© family "Empidids© axxd is Hased largely 
xxpon ©xtexxsivo collootioxxs mad© in ISlexv 2^aland 
Hy IVEr. T. M,. Maxrris, wHo presexxted tH© spoclmexxs 
to tH© MritisH IMuseum . JMlaterial from otHer 
pxrivat© collectors Has also Heen drawn, upon, and 
tH© result of JMCr. Oollin’s stxxdy of tliese several 
oollectioxxs is to raise tH© nuxxxHer of Hnowm 3^5'ew' 
Zealand species of tHe family froxn 23 to a total of 
102. THis, ixxdeed, is a vory satisfaotoiy result, and 
ixxdicates How- mucH tHer© still remaixxs to He don© 
Ixefor© tH© Iliptera of tHat country ar© adequately 
Jmow-n. 

In view- of tixe rexn arkalxle and arcHaic elements 
found in tHe NTew- Zealand faxxxxa, it appeared likely 
tixat tHe smaller I>iptera would 3 rield species of 
ooxxsideraHl© Interest and impoxrtaxxc© . THxs Has 
evidently proved to He tH© case, particularly witH 
respect to tH© discovery of seven genera of ISmpi- 
didae, previously only Jknown from 3outH America^ 
wMr. Oollin is to H© congratulated on tH© evident 
car© and tHoroxxgHness witH w-HioH H© Has carried 
out His task. Ldk© all MritisH JSiXuseuricx puHlica- 
tiozxs, tH© Hook is well printed and olesrly iHus- 
trated* A. X>. X. 
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to tlio Eclitor, 

[OC'^hd JBUfiitor dLo^st rtot H<3tlcl Ih/tTruaeif ^or 

G2>i/ni.<rrh^ fyy H/i^ ci€>rr&my»on^€i'n>t9. ^e^t^-e/r 

cctrtr h€i '%vr>^€i7rtct1e€i #o 're^^-nw-, ^t%Gr to c,orre.€^<yn4jL ^jHtH 
fhe^ o/, r‘e^&Gte4f, ri%ctTt%f49<iri.]pttfi 'iThte^trtdcrt ^c>»* tH.'ifi 

or* cvf^.'y oth.eir ^jf>€zrt €>X A'arxrjais. JVo rhotic^ is tcMJc^n, 
oj a/rtort.-yirt^x^s coxi%X'»x/i*xrt,i€Mtio-yt.s .~X 

3>7c»etn<ler^lmift.l satxxM. tJtme IvfAtiiv'es o£ 

OcBtedonla. . 

tTra:® following ol^sox’vat.ion^ soorn "fco mo t-o l>o o£ con- 
Ridor’xx.lrlo int/orea-L in oonnoxcion 'wit.i* tfio gonoetlog^'* of 
fossil 1>yj>os of mon- fiio f«wr l>t3telc £ls 1023 T Ixad 
j^liot>ogira.j*liocl, sitio by sido, -tHo m«.n<iil:>lo of »n 
-A.nel>iT»lijan aborlginarl, in t,lio -Anettomy Xlop^rtimon-fc of 
■fcho XJxxivt^rsity of Syclnoy, £LncL a oauat/ of fclxo M-oiclolborg 
mcfcndiblo- IVfy objoot -wots t.o slxow -flio otlnxost; o>c«.ot> 
oonroBj>on<lonco ixi sizo ctncl sbctjxo of t-bo i>ootrlx ; ixx 
ojaob C4Sbso - 1.110 t-oofli oti’clios -woiro fc>3ct>x*«tox'clin«tr'ily edibo 
in vofy metny rosnoct.s, but. ots fxti tba-ti t-imo 1 could 
find no oxroxmiLilc of otn Axisfx’a.li«,n or* ot-bcr mntxndiblc of 
xnodor*n rnn-n -wbicli fiuji|;>r*oa,cbcd fbc ra.mus of t.bo 
Idoidolbor-g jarw in size otird goncr*a,l ebotyic, ‘.T l*>t- flic 
mrxttox* st.ab.nd. 

K-oocntly, bo-wovor*, wliilo engaged in -^^-orlc -wifli 
some of my st-udenfs upoix -tire disfribu-tion of uAustra- 
loid ti^^'pes in IVTelanesia, -wt^ liad oocotsion t.o e^camine 
^ai*astn’s recent, -worlc (1022) upon flie inbabitant.s of 
KTow C^aledonia arrd boyalt.y Islotrids, and we found 
t.lra.t/ SSartrsin figured at- least- t-wo xnan<lible.s in -wliicb 
tbe rami wr^re only 3 mm. smaller in breadtli flian was 
t-be case in t-lie lleiclelbei'g jaw^. One of fbeso man- 
dibles (JSTo. /58) also bad a relati v*oly sballow mandibulotr 



yiQ. 1 . M.a.ncllt>le of an ^uKtralia-n alxjriRlnAl <No. 171^, ^nntoxnsr 

Ticrartmctit, TJalversl-ty of Bycioey) (u^X>er aKure> and a ca»t> of 
-tHo JFio1d«lt>erK mandLl'Iilci fin-war figure). Xlie dental arolies, and 
oven tli^ proTportlon» of Individual taetli, yvHl *>e »cen to l>e aiznoat 
Identloal In Brui.r>o. 


no-fccb, t-bougb t>liis apparently was joot- so shallow as 
t^bat> of XHeidelberg marx i "also, in .the lECeldelber^ jaw;, 

liTo. ^74., Vox.. 122] ■* 


tSaErx3BiM;;^^Baa 2©, 1©28 ' 

more of t.He 3rd molar was bidden tbiEMcx in. t-be lat^erat 
view of tbe second of tbese mandibles <3Kro, 107). 

In otiber mandibles - figured by ^aux^asin. However, 
-fcbe same degree of exposure of tbe l ast , molar toot>b is 
to be seen. jFurtber, I?rof. Arthur 'XTxomson in 10 1& 
(■/b-M.r*. Anowf., vol. SO), in discussing certain peculiari- 



JFIO. S2. — Norma IwU'ralla of tlic manclilxl*? of a native of tlio l..o 5 'nlty 
IsIanclB <ui>i>or flirnrt*) CNo. 11»7 of Hara»»ln’'s ** Anti»roi>oloaie dei 
JN c«-Cialetl outer nnd l..t»yalty“ln«ulaner ’*> and of a ca»t of tlw 
lleidolfioriz mai»dtl->le flower lleture). 'J'lio x>r*>x>ortJr»n8 of tl»e rami 
are very similar, xdtiiotifzli tlio roocssiozi of tlie cliln is not ver> 
marked in SarnHin'e spe<*iu«en. 

ties of the liunxan aizd anthropoid nxandibJo, figirred 
in plate 1 tlxe jaw of a ISTe-w Oafedoixian, marlcod illg 
H-.O.S., in which the chin, is very receding althougl] 
not cgxxite to tlxe same degree as in the Ifeidelberg 
jaw. Also, the cross -section at the symphysis region 
(as figured by 'X’honxson in this INTow Oaledonlan jaw] 
shows a considerable similarity to tbat figux*ed bj; 
Schoetensaok, for the Heidelberg mandible. 

Again, in the chin and synrrphysis reg^ion, we fxnci 
that Sar*asin figures certain I^few Oaledonlan and 
Iwoyalty Island mandibles w^hich apjxroach the Heidel- 
berg mandible very closely, botb in the recession ol 
the chin and general proportions. 

A detailed comparison of other measurements talcen 
from Haraslzx (** Atlas zur Anthropologie dor Heu- 
Oalcdonior xmd X-oyalty-Insulaner,” PP- 280-312) and 
f^choetensaclc (“ I>er TLJnterlciefer des JFiomo IdL&ieLst’ 
bsrasrvsis ’* ) shows 'that, in practically all measxrrements, 
individual mandibles of riTew Oaiedoniazxs or Loyalty 
Islanders frequently approach or even exceed in size 
and proportions those of the Heidelberg jaw*. TS^ofi 
example, the intercondylar breadth in five male Hevn 
Oaledonlan skulls exceeded that of the Heidelberg 
jaw ; the same wcms true of the intergonial breadth. 

We have already directed attention, to the breadtl 
of the ramus which is the outstanding feature of the 
Heidelberg Jaw. Xn two cases, INTew 0«dedonian aud 
Xxoycdty .Xsland)^, maanrdthi^e to within oj 
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acscis is cHxx>.i y fc isl^ irxg wit;]:x f>kxi& i3nL.ojroci^uLx3L@ ocurl>on. 

oor]Li>oxxt> Csse X eut;>.<X 2). 

*X?J:i© ixx^e»st;isebi>iox>. of imfi^xon-oo of t>lio ixxit>iebl 

tJomi>e»rs,t>iJtro licbs sXiowai t>lxo si>ool witln X-03 i>o** 

oon-fc of oeuri>03ri. iias Sr ooosfts.n.'b x*s.t;io of c/o js3cos &t> 
t>iio t>e>onj>ox-&t-oros OOO**, 1 lOO**, ebodl 1300*=" (1-041 — 1-04S), 
In. -fcluo sjpooijmioxxs of st^ool 0-01 p>or oorit> of oa.r'borx 

l»lio ciixxxiriisliiog of iilio xrort^io of i>lno Chxes l>o^ins a.ti SfSO**. 
'X'li.o lijrxos of flxo t>ot^x-eb^or]LCibl st>i*iLiot>xx.ro £lz-o xooxro diffoso 
’wlf H -fcoxixfxor-a.-fcxxi-os of qxxooolxirijQ: frona. OOO® eLxxd Ix^low 
flxa>rx 'wit.lx tlxo Ixljglxoj:- oxxos, 

SirrLXxlljajnooaxsly, io I^Iao diffox-oxit. l«xyoirs of t^lxo 
si>ooxzooxx is t>o l30 soorx -felxo i^xroeb-t clovia.f.ioo. of t>lxo 
x‘4Sk^io of i>lxo skxos. Tlio iTxlxom.o^oxioit>y of flxo -fco-tx-ar- 
Son.aX s'fcjro.ofojro o€mj.sos flxo <ii:EExasil»ilit^y of t>lxo lirxos 
of fjlnL& I2d-r»y ^fxlxot.og^rtxrjrAS- Tlxo i>r*osoxioo of «txxst>oxxito 
'W'CAS j?*ovoei.locl irx sll sj>ooim.eris, Irx fcJhio sj><3oir»xoix 'wit>lA 
0*04 l>or* ooTit. of cs€xt-1>oxx it wc^s fooxid orxly witilxirx, 
■wlxoro xxx ovory oetso tilio c^ixarx-titiy of ti/lxo axxs-fcoxxi to 
jpxro'v'ctiledl. Tlxo stool “witli 0-01 s^rxcl l-4r4 p>oi- coxxt of 
oSAXrlooxx -wlxoix qxiorxoliodl irx oil ^^vos xxxoro «,xxstorxi-fco tlxa.rx 
XTtrlxoxx oxxorxolxod. irx 'wo.tor-. 

Irx too oaso of tlxo ^r*oat Ixotor-ogonoity of tlxo sirxall 
r'atxo of tlxo axcos, oaoli j>air- of lirxos irx tlxo totrragorxal 
strrxxotxxr-o rrxay gji-vo orxo vor*y diffxxso lixxo. S^vxolx a 
jxlxotO| 5 T*arrx slxow's tlxo sarrxo ajxjxoar-arxco as tlxat 
r-ojprrosorxtlrx^ tlxo oxxlxioal stx-xxotxxr*o- It is vor-y 

g irolxalxlo tlxat tlxo Horxcla's /3-xrxar*torisito, irx xvlxiclx 
okito * xrxvosti|^ato<l tiro cliao^^o of tlxo jxararrxotor- 
l>y tlxo romoval of tHo lixxo (llO), is a rxxixctiiro of tlxo 
totx-a^orxal crystals 'wxtlx diffor-orit srxxall ratios of tlxo 
axcos. A. sirxxilar oaso xA^as rxxxlxlislxocl Ixy IN. fSoljakoxpv', 
0-. IKIxxrclxxmoff » arxd IN. Grooo.ziow' j tlxoso -worlcors foxxrxci 
irx tlxo olxotograrxxs of tlxo qtxorxolxoci stool a clisp»laoo> 
zrxozxt of tlxo lixxo (llO) oorrosjxorxdiriigr to tlxo lixxo (110> 
of <x-irorx. j6.rst tlxoy coixsxdloroci tlxis as arx oxcarrxjxlo 

of oxxlxioal strxxctxxro- Orx olosor oxcaxxxixxatioxx it xvaus 
foxxrxci tlxat tlxo lirxos xv-oro disfxlaood orx tlxo jplxoto^rarrxs 
irx diffororxt dirootiorxs oorrxparod xxritlx tlxo jxositioxxs of 
tlxo lirxos orx tlxo ot-irorx jplxotogpraxrxs*, xjelxiolx xvas asorilxod 
to tlxo disjplaoorxxorxt of tlxo rrxoro irxtorxso lirxos of tlxo 
totra^^orxai lattioo of tlxo xxxartorxsitcs. 

Soluto Ixas foxxixd irx tlxo cjxxorxolxod stool xvitlx 1 jxor 
oexxt of oarlxorx tlxo rolativo xrxoroixso of tlxo jxaraxxxotor 
^<x/cs = 0-0040, xvlxoro cx is tlxo lorxigtlx of tlxo oolxo od^o 
of ct-irorx. XJsirxg I'amaro’s data fox- tlxo dorxsity 
of' irorx arxd c^xxorxclxod stool, Solcito oaloxxlatos ^cx/cx 
froTicx tlxo ocLxxatiorx ^cx/cx «= — wlxoro -iXp is tlxo 

diffororxoo Ixot-wooxx tlxo dorxsity of ot -irorx arxd tlxat of 



' tlxo c^ixorxclxod stool, olxtairxirxj^ for tlxo cixxorxoliod stool 
'witlx f i3or oorxt of carlxorx — 0-0044. Sxxclx a oalcxxla- 
tiorx, Irow-ovor, talcos rxo accoxxrxt of tlxo jprosorxco of 
tlxo oarlxorx^ 

Tlxo prosorxt UC-ray stxxdy slxows tlxat tlxo xrxartoxxsito 
oaxx l>o oorxsidorod as tlxo solid solxxtiorx of tlxo carlxorx 
i»x ot-irorx- Ilorxco p=s/4./*xJ, -w^lxoro p is tlxo dorxsity, 
M tlxo rrxolocxxlar wolgrlxt, arxd v tlxo volxxrrxo of a 
^ xrrxit coll. 

^cx/a «= — <J-Ap/p -+- 

•i s«]tito, jr. 09r, sass i - 

ISTo. 30V4:, vol;. 1223 


S'oxr 1>he st^eel -wilsb. X vnns <s&Kxb o#i'OCurt>on - 

arxd ^a/cx 0-00*7*7- T^lolo "Hi. ^iAro«k l>lxo : dozxslt 3 r>- ^f 
tlxo qxrorxolxod stool i^xsirx^ oxar data arx^l asstfKxxixx^ 

11. 


T*vtT- eexxt; 
Oajrlxoxx. 

f»- 

42. 

<?. 

0-64 

7-816 

2-800 

2-021 

0-'76 

7-773 

2-840 

2-043 

0-01 

7-787 

2-847 

2-047 

1-03 

7-740 

2-840 

2-067 

1-18 

7-742 

2-843 

2-070 

1-37 

7-726 

2-841 

2-007 

1-44 

7-713 

2-840 ! 

3-000 


tlxat tlxo carlxorx atom, firxds its jxlaco irx tlxo irxtorstioos 
Ixot-w^ooxx tlxo rrxotallic atoms (soo 3)- 

LU es ci 

^ 0-6002 X 

xvlxoro p is tlxo dorxsity of tlxo rxxartorxsito, 2 ^%. arxd 
tlxo jxc^rcorxta^^o of carlxorx arxd irorx, arxd v tlxo vrolrrmo 



1^10, 3, 

of tlxo xxrxit }>arallolofxi]pod. IF’or cx -irorx cx = 2-860 .A., arxd 
P^V-STO. JETrorrx S3olcito'*s data tlxo dorxsity of tlxo 
'Stool sjxt’scirrxorx corxtairxirxg 1 jxor ct«»rxt of carlxorx ■w'ill 
1x0 p=T-84T. 0-, .K.xjai>TJ3vrc>Xi':p'. 

m. KlA.-jvLXi>rsiCY. 

Tlxysioo-todxrxioal I^alxoratox-y , 

I-orxirx^r ad - 

Tiro X>om.lnant Spocios of Osfr-oa. 

I>a. Oarroisr’s lottor of IVIar. 3 xxridor tlxo alxovo 
lioadirx^, ir» wlxic?lx Ixo sxx^^osts tlxat tlxo ^orxxas O street. 
rrxi^lxt ]^o dividod irxtcx txvo ^orxor*a or sirlb -^orxora, 
ortrG&c.'iostrGct arxd JiJ%.o&ctostrG<t, is vory opportxxrxo, for 
it rrxxrst lioljx tc> foexxs attorxtiorx orx orxo of tlxo xrxost 
dilTicxxlt i^orxora irx tlxo arximal Icirx^dorrx, ro^ardod frorrx 
a rrxorjxliolo^ioal asjxoct. lOxxt, as I>r. Ortorx statos, 
rrxoro aooirrato irxf orrrxatiorx rrxxxst Ixo a'waitod Ixoforo 
sxxclx a g^orxoric groxafxirx^ oarx Ixo acc»cxj>tod- 

'3'’lxo sixocilicj dot or rxxirxatiorx of tlxo rxxoxrxlxors of tlxo 
jgorxxxs Ostreet is irx a most xrrxsatisfaotory stato. Irx tlxo 
past, roliarico Ixas Ixoorx placod orx slxoll" olxajractors, Ixxxt 
tlxoso aro so oxctracxrdirxarily xrarialxlo tlxat, rsvxtlx tlxo 
oxccoptiorx of a fow- sf:xocios, sxrclx as O- 

of tlxo .Axrstraliarx Oroat I5arrior H-oof, -wlxiolx is crxjp- 
slxapod arxd tlioroforo vory distirxet frorxx tlxo domirxazxt 
typxo, it is irrxpossilxlo to orrxlxraCo tlxo irxfxxxito raiX 4 ^o irx 
a doscriptiorx of arxy orxo spooios. ^W'o rrxxrst ondoavoxaur 
to discover, tlxor-oforo, arratorrxioabl arxd /or plxysio^- 
lo^gr^oal olxaractoristios xnrlriolx xvill dififoroixtiata . tlxo 
spocios witlx ooxEXplot^o oortainfiyw Tafeq^* for oic:ancxplo» 
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of -plam oaeltt^oi^ ^o»t»r«i3j.eun. oocust:>j 
Jtxauai l<MPk^ %>eNm% Icmown. «ms ''0. omosc^cv^o, «ik i9T>ooio9 
wliiioli ^mi» ox^siaatall^r. c3.oeM:»ri1>ocl ^xrozaoi, ^^|Li^t&oo3£oi3. XalAiOCf 
ixx i>lxo ^t)la.nt>£o. It> £a $>oeH»11b>lo «>3bLOXo Aaro 

fiioxxi.o of wAjoi?ii>jrAli«MnL €>y&ti&:icst <fcfxo sKolls of wHioli 

elmolAto tvlmo A&€s^x%Mxo3a. XsIaocI 037«1>ex«» Aod xoA^r ovoix 
fxt> tilato cloaiordi>-fcioo of - 61 x 0 ty^po ^x>ooixaqL^rx» l>Txt> iilrLlei oaos.- 
rxot> l>o AOoojr>t>oci a» jproof t;3rxAt> filaLoy cure^ 'fclxe »«u3cxo a^xooles* 
X»r*ol>»l>ly tJhkoy cuco xxot;. T71x.o oy'S’fcoxr of f<lxo so\x.t>lxoxrxx 
./^UJSfx*aJt.lAtx Aod OTASjrriiAXxlArx ooetsfa, ^w^lxiolix IxAS Ixooxx 
Jtcixo'veo Aa O. is af Afocf Ixy Xx-oc2.a1o <-iFV-ocs* JD«rtr«x. 

tSoc^ JV.iS^. Tf^., vol. 4:9, j>. X&l ; 1020> fo l>o x*efo]rAl:>lo fo 



T. f >%*«*. »u«.l STmnrxxS Izi t/txo (cojucxd of 

OMtr^ei c^t^stjUlctltA, Xtorr*. £tt>out> SisO. 


wlxicrix ooxxf Aioodl o^a JbA^vrixx^ posaibl^r alxoActy- afXAwxxod 

ArfS XOAXOa. 

^^jH EAvfjajg ooxxoludLod. 'iblxAt> a aox^c^olxAo^e oooojps, atv 
CKC^ orfe 'W'Aa xKXAcXo to dtiaoo'V'or* je^€»oixoozusr wlxioix ^lyp'oio 
ao^-uaUjt oOAOgpLzi^ ovoxr* oxr* in. of Hoar woarcia, wlxioH ooxx'- 

'fAixXOO t>Ot>H OVA AEXCf eOOZrzZaLS. 'WHoO OVA 

oodlox* fHo xxxloxrosoojxA Hy oarclio Axry *yr An li 

oxxo is Aof fo ovoaritools: Axxy s^xoarrios -wrixioH xoAy feo 
fixo aocL pio]rii.A]os fo ooxifoso fixoxiaL wifix. fHo 

iS^irovrrxlAn xrxovozxxoxxf of pAirflolos of p»x’ot>ox>lAszo.. Ty» 
oarcioar fixAf t>iao soAoroix foar sx>exTxa.s Axxxoan.^s-t> ova axxij^lxf 
Ho AS oarifioAl as t>Ho soac parodoofs of ovoary 

oysfor v«roaro fiarsf oscArolantod Hy t>a*ArxsaTnift>o<i li^lxf Arad 
fHoax. Hy d.Axrlc-igpro'Uxa.d lllvuxcxixxAfioax.. Tlxo fo3CTa3L,oar 
oloArfy cioaxxoxxsfarAfos flxo ova ; t>lxo lAftor fHarows aa.jp 
flao s'^xoarros iaa aaaaaaaisfAlcAHlo aroliof. jf\.s a arosaalf of flats 
ooaiaHiaaoci oacAaaalraAf ioaa» aaiaao oysfoars * woaro foaaradl flao 
arojparodaacfivo ox'jt^Aaas of wlaiola ooaaf Aiaraori Hof la ova AxadL 
sjaoraxas. Sootioaas of flao wHolo of flaost* vroaro oaxf , Aaadl 
A i>laof oaaaioa*o,g:a*Ai>H of o.rao of tlaoaaa AoooaaaOAzaios flais 
loffor* 1). 

A^aa iaaajaoarf AOf fa old foar arosoAa*ola Ixafo flao soac-olaaxaso 
of oaaar ooaa-lAi*^vij>Aaroaxs O, raoav pxarosoaafs ifsolf» 

Aaad flais I iaaforad fo OTcp>loaro as ojajaoarfxaaaify paoarxaaxfs. 

JE^ollogf? CZ.iS^. C7oa^zra*.-» vol, io ; 1880> 

Has dosoariHod Axad flgxarod fHo oooaaararoaaoo of HofH ova 
A cad sjpoarraas Ira a sjaooiraaoaa of fHo ./^^jnraoarloAaa .^flAaafio 
ooASf oysfoa-, O. 'vlrgr^n.'lcc* (^jZoragrezZo), Arad -AjraaorraiyA 
vol. 1 lO, ya. 60B ; 182&> Has arooordod favo 

ira fHo X*or*fcva# 5 aaoso oysfoar, O. oaa.c;f^zZczZo. Is if oossiHlo 
fHAf fHoso oysfoars Also aaTador*i 9 !:o a aroyi^Ol^Jt^ soac -ojHArago Y 

X"". O. l?!:»oxToai:i^jEGV 
(ISoorxorraio 2oolo^isf>. 

TooHraolo^ioAl IMCaasoaarra, 

Sydraoy, IN.S.'W''., .Jaaly 2S. 


HAaakavr-olc's T do raof fHirxlc if is Axa oacAgf^oarA- 

ai»>ii fo SA^" fixiaf flao syxooiiio rataraios of fHo goiatas Ow>*Z»*€?a 
ixi’*'* ira A cslaAofic^ st-^afi-s. 

''I'Ho #a:oiatis OAia T*oAdily Ho dividod info fvi.-o saxH- 
jRt’iaoarA, Af IcsAsf iai fHo oaso of flao dot lairaAiaf syaooios, 
ixoooard itajJT fo aa'Hoflaor* flao A<iaalf as 1 Airvipi Air-o las oar raojra- 
lAr'V“ij(.aAiroaas, Hof laaraoH f txarf lioa* arowoAroH is aaooossAory 
taofoa-o olAssifiotafioaa oAia Ho Hasod ora raaoaacoc?iotas oar 
t licooioaas^ ola Ai'-AOfOfs- l.^jFfca*viyaAX*oaas oysf oars saaoH as 

csd«zZz-(v, O. li^r'i.dLcx^^ aarad O. rzta^otjsfz Havo lorag Hoora 
IcTiowra fo l>o xaaorac^ocioaas, Arad raora-lAr*V’'ij>Aaroaas oysfoars 
siaoH M,s O. (<-;Zort.^/<'z/€Z ), O. o/x^'«zZ<xZcr , Aaad O. 

e#ycazZ/«^ra Havo Hooaa «a.croox>fod as dlcaaoioars. 13aaf Aaro 
< laoy V 3F<.€30oraf r*osoaairc3H "wHiola I Havo OAJrariod oaaf ora 
t lao iifo Hisfox'y of O. c-azcaz/ZczZtat Has slxoavra flxAf, AlfHoaai^H 
1 f syaAavras diaroof iraf o flao WAf^L^r*^ v^Hoaro foirf ilisAf ioza Axxd 
tlao wHolo of oraaHaryoraio Axad IajtvaI dovolojprraoraf f aIcos 
plAoo, if is araovoa*fHoloss xraoxaoeoioaas. Ora ovoary 
oc'crtoiora avHora I laAvo oacAxaaiaacr^d araaior-osoooioAlly fHo 
;-;r>taAd of O. o*zc?«-eZZcwt€z, I Havo foxarad forraAlos fo jaaro-^ 
d[r>rTairaAfo» Axad OAarly lASf yoAxr X IxAd a laaaradarod oysfoirs 
K«>rat fo raao farorra oaoH of fHir-fy diffox*oraf looAlifios ora 
tlat-j 3*^oav SoaafH Weclos ooAsf ira oardor* fHAf X rralj^Hf 
xv-orlc ouf AooaaarAfo jaoirooraf a^os of forrxAlos fo rraslos. 
lt» ovoary laasfAzaoo I foaarad fHAf fHo forraAlos oaaf- 
taaarraHorrod fHo antxAlos, fHo jaoarooxaf Ag^o z*Ara^iragc fjrorra 
j>oir ooraf fo »S j>Oar ooxaf, fHo avoxta^o Hoirag^ *7 3 j>oar 
coraf. *X*oavAard fHo orad of fHis iravosfigs-Afioaa X opioaaod 
liffoora voary yoaara^ oysfoars wHioH -woiro AffAoHod fo 
f^ozxao lAzrg^xr oaaos» And foaaaad fHAf xrxAoarosoojpioAlly fHo 
;c:oxaAd vtas Jaasf sHowiia^ si^gaas of dovolo;g>rxaoraf . K voary 

otao oorafAiraod Aofivoly rraofilo syaoarrras Haaf aao ova. 
H AX*@oar ' HtimHoxrs of voary yoaara^ oysfoars wo:^ fHoxa oH- 
t Aixaod» Atad a 11» v^'ifH fHo oacoojpfioza of ;y>o8siHly S i>oar 
«::oraf , ooxafAizaod s^toaranas oraly. 3PVorra“" fHis if woaald 
Ay>y>oAr> fHAf O. ozzocj/ZdplbA* lllto O* SfxAwaas Hxrsf 

*V3 ^ xxaAlo AKtd fmdoac^oos a soxrlos of soar oliAja^os Af ^oar*: 
WAzrdUi*. fHo siica«^l jp og r oortf Ago of yoajmg oysfora o:»CA^^Ofe3l^ 

:Kro. X 223 ‘ ■ 


ariao JPtAncaAxa IB^ffoof laa GarysfAls. 

Tjecik flaoirxraAi Aj^if Afioxa of fHo Atoxras ira solids arosaalfs» 
AS WAS sHowra Hy XtArraAxa (3Sr.A.ara:TAj3:, «lAra. 12, 1822, Axad 
JTAjra. O, 1823), ira a raofiooAHlo Hlaao oy>Alosooraoo ira fHo 
irafoirior- of saaoH f arArasjaAaroraf oarysfAls as c^aJAr-fas oar ioo 
'wHora. fHoy axto farAvoarsod Hy a sfarorag HoAxra of saaaali^Hf . 
Tra lais Acidiross ora flao disoovory of a rao^w fypo of 
sooorradAary arAdiAfiora «/'o’ezrr»-a«Z oj" IVXAxr. 

31, 1828> XfArrxAxa. dosoi-iHod oHst^r-vAfioias sHoWira.^ flxAf 


a^ag.t. 




moraooHroaraAfio liglaf soAtfoarod ira fHis aaaAaaaaoar Hy 
lOarysf aIs is AC50orrx;pAraiod Hy z'AdiAf ioras of ,Alfoxrod. rvAvo- 
loaagf H Ira fHo scarzao vsrAy as ira fHo oaso of, gAsos A-rad 
lirjl^aaads. THo diffoiroaaoo HofTtvoota fHo iraoidoAf Aaad. 
soAffoirod farocg^aaoaaoios coirarosjaoaads, of ooaaarso, fo A 
oHAirAofoarisfio arafa-A-irod fr*o<qaaoaaoy‘ of fHo oarysf a1. 

IBoarao of fHo f aroqaaoaaoios arovoAlod iara fHis 'wAy oomro* 
sjpoaad fo iiafarA-xrod xrAdiAfioias of rxaaaoH gxroAfoar vtavo^ 
loiagf H f H akx fHoso „Hraow*a jarrovaoaasly f aroraa tHo wojrls: 
-■mf JEtaaHovas . Aicad ^ of Hoars oxa. fHo faroxaa 

oxrysf Als^'^HP^g. X fHo itxoidoaaf arAdiAfiora 





or ZUEtJEI 


(±1X0 A- of ±1x0 naorowLir^r oro), axx<3. 25 ±lxo 

si>oo±3Pxxxa:i of ±lxo li^lx± jsoo.±±oi:rocl in. qxxa,x*±a&, w^ixoro ±lxo 
]posi±ioxxo of ±Jbto xxo’vsr lijcxoo oaro xacxoarlcoo Txy a.xrr-ow IxosbcLs. 

'X'lxo 'wo.vo-loxxgr±lxs of ±1x0 lozi^o»± a*a.cLio.±lojrxs froxxx 
<ixx««*±38i <io±orTnniix)ioc3 fx^oaxL ±lxo^o oaxci. o±lx.ox* f>lxo±ogprA]plrx» 
a-xo llSjtc, TB/x, 4i&’SifA,^ St7’4,M^, orxcl Sorrxo 

of ±lxoso Ixfitvo Ixooxx ovo'rloofeoci l>y JLia-raclslxoi*^ ojrkd 
TWCarxrlolstuabrrx ( ^ Jxxly 0, 192S> o.ri.dL l3>’" 

I, JK.. f±«xo {JT'fzcl, vol. *"3, jp«M*± I-, Ao.j;: 50 .s± 

XiV'lxo Ixov^o x*oc5e»o.±l5r o±ixdioci ±lxo Jt^txxxxon. o:ffoo± iix 
qixcxffZy o.]F>f>ctx*orTL±ly" owxxx^ ±o ±/lxo irisxi:fificioxx± rosolvixx^ 
jxo’wexr of ±Ixoi3r ixxs±r\xmon±^. 

TSl- S - ICLxtxsjHiisT^isr . 

310 33o'vv^l>ct2sa,r S±x'oo±, 

Oorlo\x±±a., -A.xxf5. lO, 


JE^ocen± i:>o'V’olopxneix±o on «Jui>l±oz-. 

omTCArx: roviva-l of «tc±ivi±y in ±lio ociTJi.a,±oT'iail *xn<l 
eoxxf-lx ±roj>ioebl iro^ioixs of J xx|:>i±oT- lietst z*ooon.±ly so± xxx, 
ebnd ±1x0 ciovolop>ncxon±s «,t-C5 wo xxnd t/lxo jxlrxonoxnonia* 

jxxrosoxxfod oo iix±or‘o«±ixx^ ±li<x.± i± wooms dowix*a,l>lo ±o 
dix*oc± ±1x0 a±±orx±iori of ±olow«oj.>ic ol>sox*verw ±o 'W'li«,± is 
irx jx-ro^arosw- 'X'lxo x-ovival l_*o#j^«-xn t>3^ ±ixo a,2^p>ea.ra,noo 
of n. da-X'ls: e?_jxo± ixx ±lio la,±i±ii<Jo of ±lxo soxx±li odpro of ±ixo 
son±lx 0C3^xx«i±03ri4Ei.l l:»ol± «xnd iix lorxf^i±xxdo 137*^ (sy"s±*om XI >. 
X± xv'Cbs olxsoirvod irx ±lxo otxx'ly moxrLiiXj^ of ^xx^. 13 Ixy 

]M'r*. 3Vt. X^ools:, cxnd x± qxxiolsly" Ixo^arx ±o wlroxv metz'kod 

a-cfivif^?^. 'X’lio oscf-onsion. in *^±lxo dir*oci±iorx 

(xpvlxiclx IxcLs r*ocon±ly Ixooonxo maxc-lx xxooolox'€x±od) lio,w 
r*oa-olxod a.±* ±1x0 ±xnxo of •w'r*i±in^ xxw f^xr fxw long^i±xxdo 30^, 
£knd tlxo diw±uurl>«xnc5« irx fliiw' j.x«.i*± is ooxn^xosod of a. 
soxios of Ixi'i^lxfr wjpo±s and dax*lc j^oalos and ai-oas, T'lxoy 
ar*o rxxa-inJy in. ±lxo la±i±xx<io xxorocxally oocxxxxiod Ixy ±lxo 
wox]±lx OQuafoxriai l_>ol±- On ±lxo wido of ±lxo 

ox’if^iri of disfxurlxanoo a nxxmbor of wnxall darlci wfxo±«» 
'W'lxaolx aj:>jxoar* ±o liavo t>oon sxxooossi^oly ojocsf-od, ar*o 
±ravollin^ alon^ ±lio soxx±lx ooxnp>orxon±> of 11 jo woxx±1x 
OQX xafor'ial lxol±, ra±lxor lil&o Ixoads on »x «±r*in#^, irx ±lxo 
diroofion of inor-oasin^ lon^i±ndo a± flio onoirrrxoxis r*a±o 
of al>oxx.± S® Xxorr day I TTlxis oor-rosixonds ±o a r*o±a±i on 
yxor’iod of alk>oxx± O*' SB*“, -wlxidx 'woixld woom ±o l>o 
xm]px'oc:e»don±od wo fax' *xs oxxr tcxxox^v'lodgo of ±lxo j>lano± 
l^oow. 

ntxoso xroxnax-lralolo olxjoo±s aro rajxidly aj:>r>x'oaolxin^5 
±1x0 Orrroa± K.od JSjxo±, ±1x0 _3t>r*eoc<f'af zx.gr oxxd of 'W'lxioli iw ixo-w" in 
lonj;5i±xxdo 303"^ =i_ and ixx noarly ±lio samo la±i±xxdo- Ono 

of ±lxoxn if i± s±ill oxcis±w™ - xxxxxs± Ixavo alx'oa<ly x*oaol»od 

±1x0 Kod iSp>o±, l>xx± xxnfoT-±vma±e*ly i± fadod jxxs± Ixoforo 
oonj xxno±ion - 1± is ixrxjxox'±an± ±o find oxx± 'v»rlxa± oxcao±ly 

Ixaxxxxoxrxs a± wxxolx f ixxxos, and i± is Ixojxocl ±lxa± olxsox-vox's 
’Will Icoop^^st oai’ofxii W'a±c;lx oix ±lxo xxlano± a± ±lxis oxcco^x- 
±ionally irx±oi-x=»s±ini5 jxxno±xxr*o. 1± is foT'±xxna±o ±lxa± 
±1x0 ]pi*oloxx^od wjxoll of fino x?voa±lioi* Ixaw mado i± jxossilxlo 
±o jxiooo ±o^50±liox' a faix*ly coxxtxixlo±xj i-ooox'd ±o da±o of 
±lio xrorncxarlcialxlo dovolojxmon±s now in ot-o^^t-oss - 

Tn:JBsoi>oxi:EC IE. IX. . 

XXoadloy X±oc±or*y, 

[Ejpwom* So33±. IS- 


Oorrxrolaflon • 

Xas^" l^ATCTj»E3 of wAl.xx|^. 4, jx- ITl, IMt'- Olioxxry do 13ray 
oonxmon±s xxjxon a ^x'ajplxlo moflxod wrlxiolx I dosoz-ilxod. 
In Ixiw jglazxoo a± my l©±±or IMCrr. do IXray apixoaxrs ±o Ixavo 
xxxiswod ± 1 x 0 :Bjrs± soxx±onoo» w-lxlolx s±a±os ±lixx± ±lxo xno±lj od 
is •* Xf'ox' ±1x0 do±oxrmina±ion of a linoax- fxxLno±ion of !2C 



In xxcxy oxcamplo, 1-00 is ±lxo moan d€ivia±ion of Y 
Sr-om ±1x0 fxxno±xon <40 — 3X>/S- IVom ±lxo fnno±ion 
B-3S — 0-7SX, wlxiolx IVIr. do Ii**ay*3 daxxoo slxows ±o Ixo 
a- far l>o±±or so1xa±ion., ±lio xxxoan do^xa±ion is 1-17. 

^ ^ ^ A, IE. XlTjyOPOIN-. 

Oroonfxarxlsi^ Oarei±ozx« JBCoris^ »- 

No^ 30V4:, Vox-. 12J23 


Is ±1x0 nrxoan do'V'ia±ion of any nso a± all" for ±]^o 
p»roson± ixxxr*|:>oso ? In many oasos ±lxls ori±03rion doos 
no± disoj:'in:xirxa±o l>o±woon an infini±y of ^ra^lxs^ oaolx of 
wlxiolx wrill sxxi± ocj[Xxally -woll (Ixy ±lxis ori±oxrion» ±lxa± xs) 
± 1 x 0 ^i”von''i>oin±s 7 'l"*alc:o» for oxcam^lo, ±lxo foxxr ]poxn±s 
a± ±1x0 oornors of a roo±ane:lo- Tlxo jgra]plx may .ocanoido 
w'i±lx ±lio t.’wo lon^ sixlos, w'i±lx «txzxy lino jxarallol ±o ±lxo 80 
and si±xia±od l>o±woon ±lxonx, w^i±lx ±lxo ±wo diagonals, or 
w^i±lx <z-zx 2 / lino jxassin^ ±liroxi^lx ±lxo oon±x '0 and oxx±±xngp 
±1x0 slxor*± sidos ! In oaolx ctxso ±lxo moan dovia±ioxx from 
±1x0 fxxxxo±ioTx -w^ill l>o ±1x0 scxmo I Is ±lxa±r xx ori±oxrion 
a± ail Y 

A j3rac:±ical jxlxysiois± w^ill ±alco ±lxo ^ra;^lx wrlxiolx 
;|passos mos± c^vonly antxonig ±lxo j3oin±s. 13 is ori±orion 
xs ±lxoroforo a doxaldo ono z <11 ±lio j>oin±s will ‘ jxair off,* 
± 1 x 0 j3oixx±s of oacsli jxaii* Ixoixxgf on oi±lxoi' si do of ±lxo i^raplA 
a± ajxjxtxronfly ±lio sanxo dxs±anc*o froxxx i± ; (2) ±lxo 

xxcxaxcimxxnx doVia±ion slxall Ixo as small as jxossilxlo. Tlxo 
firsf. oi*i±orioxx a moan do via±ioxx acox'o, tcxl^'i^'h-^ tTve^ 

'Cyiuto Tlxis XA^oxxld oxxly f^i'vo for t.lxc?* ^x'ajxlx 

a olxoxoo of jxosif.ions ooixxoiding^ wlfli <aezz,z/ lirxo ±lxi'o\i«lx 
±1x0 cioxji±i'<’! iif.t injac ±lxo sxrxall widow. Tlxo lixxos jxax'allol 
±o ±li<i Jonj^ widths arc^ olimina±o<l, oacc30|xt. ono. Tlxo 
soooxxd orit€>rion olix riixja±os all ±lxx3 oflit-tx* linow o>cciOj>± 
± 1 x 0 loxxgif.ixdiixal xxxcis, w^ljix^lx is ±lxo t>os± ^i*ajxli. 

ilVT- 13. d- OnK:xxx*.x»r x>jf; 13aA'S’'. 

40 "VV"ow±xxioxxxx± 13.oacl, 

IClfticxm, S.E.O. 


I>esl^na±ion of ±lxo C3.C5.S. XJTxxlf of A-Coolera±lon- 

l>n. isroaTwrAT^r C.^Aiv'rx»T* itst-x., in liiw n.300xx± Ixoolc, 
“ I^droasnromoxx± and Cvaloxxla±ion,** laxnoxx±w ±lio at>- 
sonoo of a xxtxaxxo for ±lx« C^.O.fH. xinif- of xxoe:olora±iorx, 
xxxxd ±1x0 jxliretwo oonfirnc^fros |:>oi- soooxxd ixor soooxxd ** 
is ooid-aiixly olxxxnsy. 1 arxx xxo± awax'o if axxy naixcxos 
Ixavo lii±lxox*±>o Ixooxji jxrojxosod, lL>ii± I von±xxro ±o '|^xx± 
forw’-xxrtfl ±OTx±a±ivoly ±l»o c»l£xixxx of ‘ ^al,* for Claliloo- 
3± Ixas ±1x0 Txiori± of Ixrovity, txnd xxlso of rooallixxjs;, 
lilco ±1x0 naxxxos of ±lxo olootrioal xxnits, ±lxo xvorlc of a 
groa± ixionoor in ±lxo 03cjporixnc=>»n±al ixx v'owtai^afion of 
±1x0 sxxfc>joo±. E. H. ICisisnxsro. 

CTnivorsi±y Oolloj^o of Sw^ansoa, 

Sixxgjlo±on Tarlc, 

^WT'axxsoa, Axx^. lO. 


■"^^ingfc. 3I>lnrxojrf>lxlsnxL In 'Woovlls. 

Ii*^ a roforonoo w^'l^iolx ajxpjoarod ixx USTA'rxmxa of JTxxly 
3B, j>. 144, ±o my j3aj>or on ±lxo ixilxori ±anoo of loxx^ and 
slxor± 'W'irigs ixx ±lxo xvoovil. < l/’rariwr. 

JKoy. ^S'oc. vol. sm, T>ar± 3, IN"o_ 37 >, a w±a±omon± 

oocsxxrs w'ljioli i± is dosiraolo ±o oorx'00±. I± is s±a±od 
in ±1x0 xxo±o ±lxa± ovidonoo fz'oxxx txroodixx^ ixxdioa±os 
±lxa± ±1x0 alxxxorTtxxal ooridi±ion of t>lxo winp^ xxxxxsolos in 
lon^<-wxn^od w'oovils is ixxliori±od, jxrolxalxly as a lilon- 
dolian rocossivo. Tlxo la±±or x>ar± of ±liis son±onoo is 
inaooxxra±o, for i± w'as ±lxo olxarao±or noxrmally doArol- 
ojxod xving- mxxsclos wlxiolx I sxx^l^os±od migrlx± l>o in- 
lxoxri±od as a IVIondolian j-ooossivo- 

Hono-ra-sr JT. jA^oasLSOisx. 

3S3ror±lx OlifP, 

ti±>. Andrew's, 

lEifo, Soi>±. 13. 


SoI.aofl’V'O Assoc&a±lon In KHMans. 

INTy oa± Ixas foxxr lici.±±oxxs ; ±wo of ±lxoxn aro l>laolx 
and wlxi±o, and ±wo aro Ixlaolc, Tlxoy aro only ±lxroo 
■woolcs old now, l3xx± from ±lxo Ixoginnin g ±lxoy ixavo 
alwrays Ixoon in ±w'o jpairs aooordinjg^ ±o ±lxoir ooloxair- 
Is ±lxoxro any xroasonaldo oxcplana±ion for ±lxis T 
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Oeofi^jrjai>l%3r Ixx JMCoflern. E.<luca.t:ioxiL.^ 


l^y 3E*5pof . JoBEisr X-, 

X T i» -tix^ elaim. for* ge.ogri*Etj>3hLy 'fcha.-fc i-fc oo-Ox*dLi3:i.£i.t/oa 
x-ogiioixally ^lx€% iToarxlt^a fitrLci oo3nLolTj.sioxia of otHox* 
woioxxcos in 3P©sj>€>ot> -fco -fclxo xxcL'fcixx'ek^l -pHoxxomoxia. of o£tolx 
ftxid rogion., cLxxd flifitti, inotixcUn^, «.» it> mnaf, 

TTita.ix*« a,<3t»ivitiio» cbrooni^ flxo fa.c'fcojra 'viritiix wlxiolx it is 
c-^onooT-riLOcl, it stemcfs ixx a, poovtlisLirly in.tim«tte» rolaa/tion 
-witii Ixistor^r, tH»t l>rirL| 5 s it \xrx<ioi' tlxo S}>ooia/l xxotioo 
of tiao art s,xx<l sciorxoc^ of orixiofiLtioix, l>ixt a.t 

tlxo s«xmo tim© Hcts xrxckd© it so ciiffi-oxxlt in j^retotio© to 
to g:©o^x*a,jxlx ©r-s thoii* i>x-ojf>©z’ ixlctc© a/rxci. ftxxxo- 
tion ixx c^dooa-tioxxa-l soixexxios. Xt is oloa.x-Jy' xxx-|Efoxxt 
iXia-t tlxoso AJv'lio HsbV© viows fxs to x^djsbt |^©of 5 i:*a,j.>lxioa,l 
t/r^xirxiixgc tlxo ‘ xxoav sta,p:o ixx oclxiosxtioix ' sii«xll off or 
slioiilcl oxc^xross tfioxix "W'itXioiat ciola.^?-. 

Txik X^i^aoxe ox*' Ci x2c>oitA.fxi y ^Tvtojsro ^sx’XijonrK 
oi*' isA.TtJsri isro . 

CJoci^x-txf 9 txs its xxtxriio irxcl ioixtos , is tlxo sxs- 
totixfxtio closorij^xtioii of tlxis otxx-tlx of oxix*s. X3i.xt 
<losori£>tioij is Jiot ixxi oxxcl ixx itrsolf. Tlio oxxcl, to 
wliitili it is tlio xoojxiis, is a sc^ioijc?© of tlxo oa^rtli, <xxx 
iirx<lorsl.£xix<liiij^ ixxxtl iixtot*j>T*ot4xtion, of its inofxxxixi^. 
'Tlxo fiCoo^^x*iXj>liOi* auscrox*t4;xiiis, rooox'cis* ooixxj->x».T’os, cxxxcl. 
i rit.or|.xx*ots clistri l>xi tioixs, tlio fXT'rfxxij^oixxorxt of tfxixx^s 
oTi ox* iix x'olatioxi to tlxo sxxrfxxoo of tlio €>cLrtlx . Cloo- 
srrs.j^xli.V, tliixt- is to sixx> sxslcs txvo < 4 iiostiorxs ixx rosjxoot 
of <'‘fxolx g^oo^x'^xfxlxifiixl fact : is it olxsorx^ocl ? 

-A.ii<l */ J u^t Y 

01>vioixslY, ixx tills ^oxxoral sc^-rxso, is tlic* 

<•» sistor*-soioixoo of lxistox*;y', xyIxIoIx stxxdios axxct 

i rit<?x*i>rotM tlxo x*ol4xtioixs of OYoixts ixx tiixxo. XJixt 
vvlicx'oas tlxo 3 ^oo^afx’<xj>ixox*'’s oIxsorYatioxxs ax*o for tlxo 

most jxtX/X-t vc^rifialxlo at will fox* Ixo cjaxx fjjo l>a<tlc to a 

jilaco axicl seso it a^aiix tlxo Ixistoriaii is alw’a;ya to 

tills oxctxixxt Ik:*!! iixci tXio tiixxos, tHat lie? can xxowor 
cat cli XX liistorical e:?voiits at all, still loss caix lio Ixawo 
t ln'Txi roTf.>oat<^<l - XX istox'^r is alw avs lool5:iii>5 for soxno- 
tfiiTx >5 tlxat is xxo loxx^or tlioro ; ^ooj^ra^ilx^** Ixas tlxo 
<*ixrt li over jirosorit, ixx all its ‘ voung sif 2 c»xi#xcanco-’ 
XCvorw relation lxx?tw"o<j»n ot>joc*ts in sjxacx? is, Ixow'- 
c‘\-e'X’, lioxxxxci vxj> -witli a rolatioix l>otw''oon owonts in 
tiixix?, Ooxxsoctxxoxxtl^Y OYory^ I 50 o^ra_plxical fact Ixas its 
liistoxXcal as|Xoct, and ovoi*y' Ixistorical fact its ^oo- 
^iCraxxixioal asjxoot., WXiat wo ^ronji togotiior as tlxo 
‘ liistorixjal ’ scionoos arc? inovdtal>l 3 .r also ' distril>x»- 
titiixal " scionoos, Ixocaxxso all tlxo facts and owoxxts 
wliiclx tixoy stxxdx liax>P‘®n J9cyrrt^,'t4^H€^r<i as -woll as 

All Jxxxxnan Xxistory, tlxon, is regional ixistor^, and 
loses walxxo and xnoanixxg wlxon its goograx>lxioal 
aspect is oxTerloolKLod . All goograplx^-’', on tlxo otlxor 
liaxxd, and (most olxwioxxsly) all Ixxxxxxaxx googpraplxy, 
<lx*l>oxxds for its significanoo on tlxo consideration tlxat 
il is oontoxnplatixxg, not facts only, Ixxxt oxronts witfx 
x^axxsos and. ofifoots ; processes, of xvlxiclx oxxr xnap> 
<iistril>xxtions aT*e momentary cross -sections . 

Otlxor aspects of science, tlxe physical sciences, are 
coxxoernedL neither with xrelatiorxs ixx space nor with 
x'oLatloxxs in time, hxxt xiltimately and sometimes 

, * XTroxxk audidveaa to Seotton » <0«o«r«nj>Iijr> oX tlia 

XJru eaU^jncucaO. att- Olaasow oa S4&x>1^. «• 
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< 3 ^xxite ohvioixsly wdth and q^ixalities. In 

respect to all those exeprossions of /xoxx? things happexx, 
or Ht>w they are composed, the historical and distri- 
hxitioiial sciences starxd in the relation of applied 
soiexxces to the ^ pixre sciences ’ of physics, ohexxxistry , 
and phjrsiology : accepting and exnploying their 
conceptions and interpretatioxxs, lihe their wocahxx- 
lary and notation. 

Similarly, those aspects of science wrhioh are con- 
oerxxed with the ostixnation and ixxtei*pretation of 

valxxes xvith relatioxxs, that is, as irredxxcihle to 

cj xxantitati ve oxxpressioxx as they are to oonjxxnotions 

of regioxx or j>eriocl have xxeverfcholess xxltixxiately 

this poixxt of oonfaot w'^ith geographical axxd histori- 
cal science, that all the valixx^s w*ith 'which they are 
coxxoerixecl art? valxies-to-xxxan, and coixsetj^xxently are, 

as phoxiomena, characteristic of perhaps even 

peexxliar to— — terrowtx-ial lift?, and to a relatively 
reeent phase of it. 

1 *^ 0 w of these three xxxain groxips of stixdies, the 
hixmaix scietxces and the zxatxxx*al soiexxces, ixx the 
stricter soxxse, are alilce systexxxatic axxd conseq^xxoaxtly 
t?ollatoral stixdies, only toxichixxg each other at their 
xnargins. The rerxxaixxixxg groxx^*, oxx the other haxxd, 
hoth in its historical axxd in its distrihxxtioxxal aspect, 
dt?rives its content axxd its data froxxx any or all 
of the systematic scit'xxcos. There is a lillstorical 
xxspeot of hotaxxical stxxdy, for €?xaxxxple, the palaso- 
hotaixy of fossil plxxixts, lirxlced w'ith the field hotany 
and piaixt physiology of to-day hy sixrxrivals of 
archaic* forxns of j>lant life ; axxd therciis a geographi- 
cal aspect, the stxxdy of plaxxt distrihxxtxons, w-ith its 
ixxtixxiate hearing on q[ ixestioxxs of descsent anciaffinity, 
axxd its corollary, ecology, wdxieh I taho to he the 
spcx*ial stxxdy of cc>-disti*ihxitix>ns. Siixxilarly, there 
is a Ixistorical aspect of ethics, arid ae-sthoties^ and no 
less a gx'ographical aspect, hroxxglit latterly to some 
xxotoriety hy cxxxrrexxt o oxx tro vers ies ahoxxt the ‘ diffu- 
sion ' of idx?as, as well as of techniques, tlxe latter 
heirxg l>xit the expressxoxx of ideas ixx the solid, in 
artefact instead of helxaviour. 

Throxxghoxxt thesse distriliutioxxal aspects and 
treatments of tlxe data of systenxatic sciences, 
hoth Ixistorical axxd regioxxal coxxsideratioixs are 
ever px*esent, xxliic^uitous, inextx*ic.?ahle from each 
other*. At most xves ixxay roccxgxxise hy an ohvious 
paradoxc that the geographer is concerned -with 
distrihxxtioxxs -which are relatively stahle in point 

of tinxe laxxd forms, vegetation types, lines of 

oomxnuxxication and the historiaxx w-ith seqxxences 

w'hioh are x*elativoly stalile i-egionally ^the doixxgs of 

this or that hody of people more or less permanexxtly 
sedexxtary xvithin a parti oxx lar oomplexc of geographi- 
cal conditions. ®xxt it follow^s from this that in the 
saxne way as the geographer fails of his dxxty if he 
overlooks the fact that, from mountains cuad the 
tides to -fcow-n-planning and aviatioxx, he is in fact 
dealing wdth distri hut ions -which ax?e changing, 
thoxxgh their rates of change Yary almost ixxhnitely, 
so the historian fails to appreciate the signihoanoe 
of historical eyents if he ignores those historically 







X>ex*rEi.eLXx&rLl^ li]iai1>ett>ionLS 'vrit^bixi. slU 3bLiirKifiki:i. 

*•€ 5 volutions oooixr, CLnd to wliiclx tlie znost 8 ta.l 3 lo 
humo^n institutions owes nes^irl^r aJl tliolr st€bl>ility. 

HriSTOaB.J:O.AJC^ Aisrn 03a300StA.T*»CI0.AJL. IlsrST.Au3?TOMS- 
Wo l>oa.st, ebncl xd^lxtly^, tlxett wo try to xna.!k:o odluoct- 
tioxi j>x-€tctio«tl cbnd usoxul ; tlxett it is su moe^ns to a.n 
onci ; cbnd tlxcbt its ond is tlio ostcblxlislxxnont ot suo- 
cossox*s to oursolvos a,t loetst SrS intolli^ont, oflKciont, 

rosj>oxisil 3 lo ;/Veo, ixx tlxo old. Orools: soxxso of froodom 

sus * gro'wn-xaix-noss ’ a.s w^o cxro oux*- 

sol VOS ; ctnd, as wo so vox-ally liojxo, a j^x-oat doal xnox-o 
intolligont, ofiSoiont, x-€= 5 sj>onsil>lo, and fx-oo tlxaxx xnost 
of oux? own folio w-citizoxxs- 

Xn tlxo first jxlaoo, tlxoxx, v^o train tlio oitizoix-to-lxo 
in oitizexxslxijx, v^liiolx 1 tako to l>o tlxo modorn 
toclxnioal torm for wliat a Xl/ornarx oallod si ^ 

As, lioxvovor, oxxstom is of nooossity l»otlx x-o^ional 
and tonxjxoral, it is to IxistoxTioal axxci ^<=so^rai>liioal 
oonsidorations tliat "vee* rooxxr w'lxc^jx a^v^o ax*o diallonf^cd 
to oxcjxlain our owix code^, or to oj<c--uso thoso i.Txooxx- 
sistonoios in it v’'lxiclx aro naturally moro olxvious to 
xxovioos and xxowconiox-s fronx tlxo ‘ noxt ^ajonoratiorx ’ 
tlxaxx to old-sta|?ors aixd * nxoxx of tlxo v'orld ^ liko our- 
solvos. X^or tlxoso j>ixrj>os<*s av^o liavo rooourso to 
records and ti*aditions, roiixforoixi^ oi' miti^atixx^ 
Ixrocoi>t l>y historical illustx-atioix ; aj.>i>oaling fronx 
abstract to concrete, froixi morality to hoi-o-worshi jp. 

Soooxx<ily, w €5 have to prosont analytically' tlxo 
pnncipal factors in the processes v^hiclx nxake xxjx the 
pageant of exterxxal Natux-e and tlxo xxxethods hy 
which tlxoy arc detected, xixeasurecl, con trolled, txixd 
applied to human e^xuls, Here ciuestioxxs of distrihu- 
tioncannot arise. Hxxt froxix the xxxoxxxoxxt v^hexx pure 
science jxxxssos ovex- into xxrxy kixxd of practical apjdi- 
cation, ooxxsideratioris of place and tixne reappear ; 
for in wild Natxiro all processes axxd all xxxaterial 
resources ax-o regional ; and it is f uxxdaxnoxxtal in 
huxnan intoxrforoxx.co witlx the order of Natixre that it 
displcbces thiix^s aixd disarraxx^^os tin at ox'der. At 
every sta^e, anti more ixxsistexxtiy and ol>vioxxsl,y ixx 
each higher stage, w<^ are called uj>cxrx to ' thixxk 
geographically ; and ixiost of all when we come to 
the consideration of man’s dealings Av^itlx his fiixest 
tool and v'orst obstacle, his felloAv-nxaix . 

Thirdly, thexx, it is our l>ixsiness to train iTil>ox-ii 
faculties of ohserA^atioix and ixxferexxce to make their 
own analysis of actual regional circunxstances, of the 
given portion of the eax-th’s sux-face to which the 
citizen -to 'he has access ixoajv' ; axxd xxxayhe lie Avill 
xxever have the chance to deal with "axxy’' other. 
Modem geography accordingly adopts inc^reasixxgly , 
axxd alxnost inevitahly , this regioxxal method of study 
and eaxposition as heixxg at the same time the nxost 
efficient and the^ xnost oconorxiical ixx poiixt of t ime. 

Aisioi:E:x<rT OxEooixA.i^'nv tiik r>. 

Yet oven at that elementary stage ixx which the 
coxxxTxion aixn of all coxxcuxrrent ** courses ’ of instruc- 
■tion is to XXX ahe the child fa.fniliar with the leading 
features of the ‘ homeland,’ fxistorioal retrospect 
comes to play a part of ever-increasixxg importance ; 
if orxly heeaxxse in our tixxxe those very features are 
profoundly modified. Artificial and for the 
nxost part urhan or suhurhan coxxditioxxs are rapidly 
No^ 3074., Vor.. XSi22 
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exxoroaching on wliat vras recently rural> . Yet wlxat 
we call * uxxspoiled coxxntryside *. in xnost parts, of 
this island is itself in great xxxeastire artifioial, 
:B'oxrtxxnately, in our tixxxoered hedgeroAys, at all 
events, the principal elements of that aneient 
regime xremain accessible to many of us. Ohax-ac>» 
teristic data, that is, are still available for the re- 
constx-uction of that uxxspoiled couxxtx-yside ’ for each 
principal period of national history, xvithout which 
familiar episodes lose much of their historic value, 
because tlxey are bereft of tbeir geographical setting. 

It v^ould,*^ however, he a very irnpex-feot prepara- 
tion fox- citizenship Avhich included the history of 
British jxeoplo oxxly. Or eat as oxxr national litera- 
ture is, it OA?v^es much of its greatness xxnd origixxality 
to the fact tliat it has heen so apt to learn ; that 
it has takexx into its own texture so much of the 
b€^st fronx other great litei*atures, froxxx Isx-ael, froxxx 
Oreece and JE^oixie. If w’^e AW'ould see life truly we 
xnust needs see it Avhole. 

Aisroixcj^'r OisooTtA-rav xisr cr i>x bs . 

INToAtv it hapx>ens that these tAA*^o cxxltures, each 
w'ith its characteristic ideal of v hat man ’s life may 
come to ho, represent siijxrenxe aclxic=^A^emoixts of 
humanity v'ithiix natural x-egions axxd regimes 
strongly coxxtrasted l>oth with eaeh other axi<l v'ith 
those of the British homeland. Ox*eek life axxd all 
its legacy to us are man’s solution of thx^ j>rol>lem not 
merely of maintainixxg life under lVloditox*i*ane.xxn coxx- 
ditions, hut also of realising to the full what life uxxder 
those conditions xxiight becoixxci^. < ^oxxversely , as oxxr 
knowledge of the l£x.ter syxnptorns of dec*Iixxe"and dis- 
organisation groves, as v'e see it pictnT-e<l ixi Ttostov- 
tseff’s /Social and Econoxxxic Histox-y of tlio lrl.omaxx 
Bmpire,” the fact of a genex-al liardening of th<^ 

physical conditions for whicli thei-c^* a}>£)<^xxrs to he 

sufiieiexxt evidence, and full corroboration froxxx thf^ 

coux-se of events iti ISJ orth-Westxu-n l^urope goes far 

to exLixlain the pex-ple 3 cixxg way ixx v'hicrlx woll-ooxx- 
sidered rorxxedies failed of their effect, and soiyx€=-~ 
tinxos oven aggravatc^.d that ‘ distress of txatioxis witlt 
jxerplexcity ’ AA'hiclx Avas imminent alretxdy ixx the last 
eentxiry of the J-l,oixxaxx Bepublio. 

This en virozxxxxexxt, howcA-er, happexxs to be oixe 
which illustrxxtes with cjcceptional fac?xlit 3 ^ that ixxter- 
aetion of geographical factors which xxxakes all 
xxatxiral regioxxs what they are. Bax’tly xxo doxxht fox- 
that reason, bxit mainly on accouxxt "of” the special 
iixterest axxd ixrxpoxrtance of its Ixuxxxan geography, the- 
JVlediterranean r€-gion has been loxxg'aixd careful l.\^ 
studied ; aixd is, T thixxk, re-cogxxtsed by many 
teacliers of gerxgraphy as oxie of the xnost valuable- 
for analytical study. There is therefoxre goo<l 
reason to urge that at whatever stage the histoi-y 
of the * olassioal ' ciArilisatioxx Is included in the pro- 
gramme of education, the regioxxal geography of 
the ISAediterraneaxx. basin shoukl. be its oustoxnarv 
coxxxxterpax-t, and that the two oouz-ses should Ixt* 
cai-ried on with habitual cxross-refexrexxee to eacli 
other. Oonversely, whexx the proper xacxoxneix^ 
ooxnes for the study of the J!dedx1^x*ran.eabxx basixx 
geographically, the history oouxrse should be plaxxxxcxl 
so as to supplement it in respect of the mosre signifi- 
cant achievements of Jdediterranean peoples! ^ 
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:For -fciiie ©a^rlioir i;>03rio<i» of lite-fcory, a.£Lcl foir tiKa*'t> 
o-fcHoir OT*o«t4> f «irOi>o!r of o«i* o^svnx oiviliscttiioii. -wliJctfi is 
<>^IT• irxftiorlt;s,o^co fjrom t>Ho Aooiei«.ti t>lio difB- 

owltiios of oox*T*olei,-fcioo., Av^ixiolj. Gk,^ firsf. xni]§^lxl> 

i».pi>«>a.T‘ ^Treta»ti^ir, £ 3 ui-^ in, fa^ot iiisigriijS.oan'fc. JTor lior-o 
AV€^ liavo tio Hckod a ^r-oa-ti “fco^t-l^ools: alfoabciy in 

oorixj>tilsoi*>r oso ; Bbt> samo fijaio groaii li'fc«?tira,f»izx-o 

^».ii.cl j^roaf Ixiafox-y ; a gfi*oat> olassio of Oi*ioTxt;al lifo 
and it>s anrroxxixciijngjs, £i.ix<i £x xrx«tst>eri'j>iooo of XCxxi^lislx 
I^T'r>«o ; tilio liislioiriocLl l:>oolcs of l/fxo JEtCesfoT'O'W" ]^>oo 2 >lo, 
in oxix* owrx ^xitiKoirisod Voraiorx. Wi1>H t.liis 03camLi>lo 
l»<'foro ns of w^lxat; is xxoir. on.l,y l>nt> clIso 

iT-i~^si«t.il:>ly f>y i>nl>ii<3 ojxiixion. as a fnnda- 
nionfal <?*lomon.ti in. j^xiidio odnoafion , oan anyono 
fairly say oit>ixoT* -fclxati anoiont- j^oo^CT'ajpliy is wiflxonti 
ilirooti nfilit-axdan valno in xixodom lifo, ox* -fclxaf fHesro 
i.’s iTO T'ooxix fox* if ixx f/Ho cixrT*ioix1xinx *!? 

W"t3 all icnow voi-y "woll fliaf trfio Old 'X'r-sf anxesxifi is 
nnoti mc*s faxxglit* xnox'cr as if if A?w'oro a oolloofion of 
paral>lo'S or allx^^ox-ios flxan as j^oogra j>lxy , ox' Ixisfory, 
or ovon litorafnro ; l>n-fc 1 vonfiix-c" fo sn^f5€3st> fliaf if 
is ill |>rofxorf ioii as vv^c-^ fx^saolx if as ^oo^rayiiiy, as a^-'oII 
;4s Jiist.ory aTX<l liforaf i.ix*o, t liaf ifs valtic* as j>aral>lo or 
sili'^ory 'w^ill l>o xxiosf wiiroly aj>|>moiaf x‘d, axud ifs 
tonf^'xxfs xvill fal-to j»i’<>>>or |>laot*, nof as It^i^oxnJls 

* >i an xxnoai'fiily wondcn'lantl , l>\if as oonfona^porary 
ixM‘ord of a jxoonliar jioojilo, ooixf ronfod , ixx a roij^ion 
ti<» l<'ss x'oinarlcalilc?, wil/lx fHc* nic*sf rnonxc^nf ons orisis 
tliat' trail l>ofiill aixy ixoo^ilo, af a ox-noial |>oriod in fixes 
tr?*o\vf>i of flio <*i vi lisaf ion vvliiofi is onr o>\'iX. 

In i-loV>r<rx\' J it/t'rat-nro v\'e' Jbax^e* xvlxaf is almosf 
wfiolly missing in flio Oroolc i nsf aixcres, axx anfo- 
t»i<>^ra>>liy of an imnii^raiif fsoo^ilo diirini^ fixes xvliolo 
ni<»Tnotxfons ^fxrocre'ss of a.oolimafisaf ioxx fo roj^ioixal 
<*ondifioxis stroiii^ly esoiif rast.^-*d x^iflx flxosc? onf of 
\t 111 oil flsLO ixoxv oonxesrs csaincs. Ooixfronfod xvxflx snolx 
1 i« » v'^olfcios and snolx foxnjsf af ioxxs fo onfor in and 
possoss,' Ixoxv wcro sncsli fieslxavo ? 

^J'*Haf is ono asjxoof of Jbi olxx-oxv Ixisfory and ^oo-* 
?j:rii|>liy, ifs clonxosfio asjxoof, as an iixfornal resooxx-- 
t'iliafioix of folfe. 'wiflx Tlxo offxor asjxoof is 

oxft'nxal : fixes resaofion of aoclixnafisod Israol fo flio 
f<»roos xi«k’^liiolx xvesro slxapinf? flio x^v-orltl -Ixisfory of ifs 
tirnos. JP'rom xxo siixglo jxeiinf of viow is if moxso 
iJlmnixxafin^ fo snrvoy and fako sfoclc of flxo i^roaf 
<ix-ilisafions of flio ]Nearor JB^asf flxan froxn flxo 
niiniafnro fcifafos x;%^lxioli oontrod in domsaloxn axxd 
^^anxaria ; and flxo fafofnl sop^ara^fion of flxoso from 
oaflx ofixor is xfsolf an oarly syxnpfoxn of flxo dis- 
tiaetfions x%rlxiolx flxoso ^tanf xxoi^lx Ixonrs oansod. 

Horo, foo, as in flxo Spfodifoxrranoan laxxds, flxoro is 
tin- loss nood fo gfixTO illnsfrafioxxs in dofail, sinoo flxo 
tr/wonfy yoars Ixavo ooxxxplofoly roxnodollod onr 
ftliitpxnoxxf for Ixandlinj^ flxoso ro^ions and poriods 
ill ovory doj^roo of olornoxxfary and xnoro adxranood 
t-r« -i:i,“tmonf . Xf is no longor Ixonosf fo pload i^gnor- 

ani^o of Oorman as an oxconso for slxirkinj^ a pn Ixlio 
tliity . Xf^nrflxor, sinoo oxir own ooxxnfxyr Ixas ixxonxrrod 
ilio oixlijgafioxxs of it>s mandafos for »al>yloixia axxd 
l^iilosfxno, in addition fo ifs xrosponsilxilify for flxo 
«t*<rtjirify and woil*lxoixigi: of JE!gs:;5^pf, wo oanxxof pload 
thaf fl]^ 0oO|Bpp;o^pixy of , flxoso xo'igipns llos onfsld^ flxo 
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scopo of polxflc^al dnfy, ofr flxo daily noods of ovoiry 
ono of ns. "Wo nxay nof waxxf fo nndoxrsfand fHoso 
oonnfidos or flxoir pooplos ; l>nf as flxing^s sfaxxd -wo 
nojgsloof flxoso sfndios af onr poril : and, af loasf , lof 
ns provido for onr olxildron. 

T*n.KS®Qisr t XXxsooxinriEis ts . 

I axn "woll a^waro flxaf fho oorrolafion velxiolx I Ixaxro 
projxosod "will l>o x'ogardod as soxnof3xin.g of a rovoln- 
fion in flxo foaolxin;^ of ‘ cslassioal snlxjocfs,'' and also 
flxaf flxoro aro Ixisforioal roasons for flxo nxofJxods 
a-ofnally omployod. To jjndj^o from oxepoxxonoo Ixoflx 
of oisiaminafions ixx Ixisfory and in i^e^ogpraplxy , and of 
ixxformal oonforonoo wiflx foaolxors “^and fan^lif , wliaf 
passers for ‘ Ixisforioal goograx'>lxy ’ is sfill ono of flxo 
w^oakor asjioofs of flxo goo^^aplxioal conrso, "%vliilo 
wrlxaf Ixas Ixooxx dosox^liod as gc<*<^>l¥^a'Plxioal Ixisfory * 
is scarooly affoxnpfod af all. 

1 n disonssions of olt^xne^nf ary f rainiri |5 w*o Ixoar a 
igood doal of flxo oo -ordination of Ixrain, oyo, and 
Hand. Wlxy is if fliaf as w'o asoond onr odnoafional 
laddor fHis prixnary xxotsossify moc^mxxs fo Ho pro^^ross- 
ivoly ignox'od ixi fixe*, sfxidy of flxo Hxxmanifios ? Wiflx 
ovory allow'aixoo for flie^ disoipliixax'y x^'alxxe^ of ganxos, 
snolx laok of niannal dexxfority as 1 liavo dosoriHe^d is 
a sorioijs dofoof of soHolarly oej^xiipnxonf , Tf is only 
ixof roalis€5id as sixoH, Hooanso flxe^ oHiof omx>loyors of 
flxo ‘ fixxisHod * onfpxxf of flxo Hnnxaxxisfio oonrsos in 
oixr txxii x^orsif ios aro sfill flxoxxx solver's so inoxcporioxxoe'd 
in jyjrapHio inofliods fHaf niaxxy of fHoxxx wonld Havo 
sonxo diffionlfy in nndorsfandixx^ a fnlly illnsfrafod 
r<3j>ox-f oxx any ro^^ional fopio. 

^ In ove^ry ofHox* aspoof of loarning and adxraxxood 
sfnily, croiripofonf iiso of ifs spoe^ial syxnHols and 
nof af ion is an oloxnoxxfary prore>c|nisifo. ®nf if is 
axnas^inj^ How^ ill-oeixxii>potl aro nxosf sfndonfs of 
litoraxy- or Ixisforioal sxxHJoofs wlxoxx if is a cjnosfion 
exf dosoriHixx^ aixyflxin.^ ofHorwnlso flxan in graxn- 
mafioal lonj^-Hand. if is xxof nxoroly fHaf flxoy airo 
poor dran^Hfsmon ; if is r a tlx or flxaf tHoy do nof 
do fHoir flxinkin^ aHonf rogional xnaffors in sxxoH. 
fasHion flxaf goo^errapHioal syml>ols can express if. 
'STof , ooxxsitiorod merely as a fosf of fHoso <^nalifxos of 
oo-ordixxafod craftsman six ip, aconrafo oHsoiwaf ioxi , 
axxd cloar concise sfafoxxxoxxf of rolovanf facts, xnap- 
xnakixx^ raxxks Hi^H. .A. fiixxsHod xnap is a solonfific 
docnnxonf , Hnf if is also a w-ork of art ; fo ifs 
scionfitic xralno, ifs coxnplofonoss and accuracy, if 
adds flxo valno wHicH is gi^^^on Hy stylo, "WHaf 
is fmo of a nxap, fHo goograjxHioal *docnmonf in ifs 
simplosf and most pnroly goograpHical forxn, is just 
as frno of ofHor goograpHical w^ork, w^Hiolx is all a 
xnoro or loss explicit oomxnonfary on xnaps, in 
literary forxn, or Hints for flxo compa*rison of xnaps 
wifH ono anofHor, 

If is ixx flxoso conxpaurf monfs of onr odnca~ 
fional sysfoxn wHoro azxcionf History Holds fHo most 
Hononrod and respoxxsxHlo plsroo, fHaf nxclifloronoo 
fo goograpHical coxxsidorafioxxs Ha^ lasted longest 
and most generally . l=?o Xoxxg as a xxnxne^axxxxs and 
ixxfluonfial class of pnHlio sorxranfs and logxslafors is 
roomifod from fHoso oomparfxnonfs, so long will fHo 
goograpHical aspocf of Hisfoirical sfndy- confinno 
fo Ho oxrerlookod, xkxoroly Hocanso fHo xrospozxsiHi 
pooplo Ha^o Had lif flo or no xx^^csonal oxporionoo of it. 
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IisrTnoxiTTOTXoasr . 

TtOilWr otiT-ren-fc "work oxi c5List>iril>Ti.'fcioTi of st>a,T*«, 

olxaw'fcor’R, clticI ixe>>>xilse, I oftfiniEL-fco 

-tliarf €Lt> lea^f OO oont> of -fcliLO sky is froo of oksooi*- 

ixx^ netmlovis olouds.. It> fHox-ofoT’o moc^ths liko a-ii 
xxi:xJx«tx>I*y osLX^jrico ixx "tlxo CLi'X'stxxgefnxeiix'fc of flxo r»xigLt>etxia,l 
■wor-ldL -felxeti:. ir-lio oorxtiro of flxo Oa,l«i.:K:y is kokin-d 
iTjni.x>oiiot>r'«bl>lo cosmio olonds, «Lnd flixxs kojxolossly 
ooxxooeLlod froixi t-lxo vision of fko oxily oxoa/fxxr-os i»x 
■fclxo -wliolo f5»a,let>;:y (so fastr* a.s >vo knoAv) 'wlxo a-x-o 
oxxrioxis edxoxitr fko ootxfxo. Oxxxi ixxvost/iga'tioxx fiLffor 
€i.xxot>lxox* ixxdiostfos «lxl olxsoxxxod rogioix ixx fixo soxxflxonx. 
JVfilky Way, av"1xox*o trlxo ooxistiollafioxis ►Soox^xio, 

Ox>kidol:iiJ.s, axxd Saiyit-bax-i xi s ooxixer 'fcogel^lior, as Xko 
diroofioix to fko j^x’avi'fcafioxxal axxd rofafioxial ooxifr-o 
of iiko l^aXaofio sfollax sysfoxxr. TJtio Ixvjixxdrod scjixaro 
dogx*o©s imxxxodiafoly sxiri’oxxxidiixg tlxis coxifral jxoixif 
ax>X’€iax‘ fo ko rrxoxo X.lxtxxi Xxalf oov^xod l>y daxk 
xxaknlositry ; all aloix^' t-lxo soxxt,lxoi~ix IVlilky ^^V'ay, 
•wit>lxixx frfiiirfcy do^?x*esos of fixe* ooxxt>xo, fHo ol>scixT*at.ioxx 
is lioavy ; kviti if is so ixx'og^xxlax, f ox-f xxxxat>oly , axxd 
so ixxcoixxjplotio, flxaf xxxiiixoj'oxxs oxooodixxg^ly faixxf 
axxd disfaxxf star's aro foxxxid iix fho olear axoas. 
IHiglx sfollax ooixooxxfxaf ion , kalxixxd flxo olxsoixxin^ 
von flxaf ovorlios most, of flxo oonfxo, is sixf^l^osfod 
ky tko disfrikirt-ioxi of sfaxs in flioso t>raxisj>ar*orxt> 
xo^lons. Js flxoro a nxassivo galactic nixclcixs con- 
cealed ky tke daxk noknlosity ? Ox is tliox'c a.n 
ordinary* stellar density coxnp>arat>lo witli tlx at of 
tke sixn’s neigkkoxxrkc*od ? Js oixr Oala^cy axx oxxor- 
xnons ejxiral riekula ? Or is it an assoxnklago of 
stars axxd star* oloixds ? 

Jb^or tvfc^o or tkroo oontxirios ttio ]pkiloso][>kical 
astr ononx ers , x'ccogxxisixig tkat tkc3 sixxx is xixcroly a 
little l>rotker to xnaxxy millions of stars, kave 
sj>ooxxlatod oxx tlxc jxro kl cnx of tkc centre of tko 
xxxxivex'se, or tke centre of tlxe IVIilky "Way systexn. 
A. natnral vanity and cgoccntrisxxx led naost sjxecix- 
lators to assuxne tkat tke solar system is ceixtral 
(axx assnxn|3tioxx tliat is xxot yet ex:tin<;t), l>ixt Wrigkt, 
J<.ant, X-ianxkert, axxd otlxers sxxggestod in tiix-rx tkat 
varioixs consjxicnons celestial okjects kad as good 

claixxx to tke cexxtral jxlace okjects sixck as fcSii'iixs 

and tke Orion JNekula, Tke measuring of tke 
motions of stars, suggesting rotation akoixt sorxxe 
cexxtral mass or xxx asses, kas led v^dtkirx tko x*®**^^ 
century to tko iixtixxxation tlx at tke Ideiade's or tlxe 
JPerseus clxxsters nxigkt ko tke controlling cexxtral 
kodies. Tke more recent exteixsive stax* counts 
Ixavo induced variotxs invx^stigators to locate tlxe 
galactic centre in all q[uadrants of tkr-s IVTilky "Way. 
Only very recently kas astroxxomical xxxxanixnity 
koexx ajxjxroacked in placing tke dirxic^tioxx to tlxe 
galactic centre ixx tko soutkern IVTilky Way, tkoxxgk 
tkis was olearly indicated ky tke analysis of tko 
distances axxd distrikxxtion of star clxxstors a dcxs^eix 
years ago. 

JWCeanwkilo, xve kavo learned of a secondary centre 

tkat of tke local system in tke direction of 

^ SxrnoaBis oX -fcho I<.«ot.xire ^leli v^Tca AX. Ovfora on jr»yie J 1. 
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Oarina, ninety degrees fi'om tke galactic oeixtre ; 
and we kavo noted, in a preliminary faskion,vaxrions 
otkor concentratioxxs ixx special regions of tke IVtills^ 
\Vay, suck as tke great star clouds in Oygnus. It 
is tke existence of tkese localised systems tkat kave 
led in tke past to tko variety of results kased on 
uxxdxscriminating coxxnts of stars. 

IMLy present discxxssion of tlxe galactic proklem 
toxxekes on tkree sukjects : tke xxew' deterixxinatioxi 
of tke direction to tke centre, witk indica.tions of 
its distance ; tke iixitiation of stxxdies of tke vari- 
akle stars, xxovaes, xxekxxlxe, clusters, and star oloxxds 
in tke tjexxtral region ; axxd a c^onsideration of tke 
jxrokalxle effect ixx certain proklc^nxs of cosxxxogoixy 
of okscurixig xxekulous cloxxds. 

Tma UxmsoTJOJN 'X'o txx’e OicisFrri^xc. 

3VJy earlier study of tke distrikxxtion of glokxxlar 
clxxsters ixx galactic latitude axxd longitxxdo w-as 

ktxsed on less tkan sev’enty okjects all tke glokular 

systxixns tkc>n oertaixxly recognised. Tkey gxxvo as 
tke direotioxx to tke galactic centre tlxe x’igkt ascen- 
sion 17*^-S, declination — 30^^ ; or, ixx galactic c,o- 
ordiriatos, longitixde^s latitude O^'. Tliis c'on- 

ooixtration of tko glokular clxisters in tlix^^ ^Sagittarixxs 
region v-’^as of kigk costnic? sigriifieanco, liowt’fx'^x-r, 
oxxly keexxuse tke nxeasxii'os of tlic distxxxiocs gave a 
clear ixxdicatioxx tkat tke elixsters ax-e cc-rtaixily a 
pax't of tlio Oxxlaxy and tkat tkeir s|xa«'.e distrikxi- 
tion nxost |>i’okakly outlincxs tkc( xx-kole sx’-stern of 
tkc>xxsaxx<ls of xxiil lions of ixx<li vicinal galactic stars. 
Tke centre of tko systeixi of glokxikxr clxisters coxxld 
ke taken as tke centre of tlte wkol*^ ilalaxy* 

Tke glokular clxxsters intimatt^ci tkat tlic^t sxxxx is 
soxxie sixty tkousaxui liglit years fronx tlio oexit.x*e 
of tke system, tkat it- is indexed jfxexJxajxs kalf-vray 
oxxt to’w-ard tlxe px*rix>li ex’y of tlxe gx'eatly dat.texxed 
discoidal axxd irx'ogxxlfxrly assemkled stellar system, 
tkat tke corxc?<3Xxtratioxi of stxxrs xxear tko sun is 

nxerely a local cjloud a Mul>-system in tke <.5ala3s:y 

axxd tkat tko scJxxle of mc^asxtrakle and tixno 

is soxnox^diat astorxisli ing wJxeix comx>«n*€“‘d xvitk 
earlier concepts, 

.A 1 tkoxxgk tkey arx^ tke kest tools we kav^e, and 
arx3 axxd aocuxrxxtx^ witlj regard to tke direo- 

tioxx to tke oexxtre, tke glokular clust-ers leave soxxxe- 
tking to l>e desired in tke xxxoasure of tke forixx and 
dixnensioixs of tlie C^alaxcy, Tkey skow a surprising 

aksexxce froxn mid-galac^tic regions xxx ore tkan 

apxxears exci>lainakJe ky nokuloxis okscuration ; 
tkey also kave tkeir ow-xx, and tke^ 

mnre distant and difficult clusters do not yet yield 
precise results. We kave, kow^ever, keexx aklo to 
increase tke nurrxker to a little more tkan oixc^ 
Hundred, axxd to revise tke measxires of tke distances. 
Tke plot of tke distrikution in galactic loxxgitude 
and latitude is skown in tke accompanying diagram 
( 1) ; it indicates tkat tke centre of tke glokular 

dustier systenx lies on tke galactic equator (latitudes 
as kef ore), axxd tkat tke longitude ie 
Tke xxew results, tkerefore, fully cox^^rm tko 
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ea.rliojr ^etXiai^o of fila.o 3pomt«ioo. of ’%Jck^& ooo'fcro. Tliio 
s£kmo vaJ^oo ia fey t^feo 

ciisi>r*il:>ot5io». of g^aJaot^io j^lckxio^airy ziofeixla^. 

£tTid o<5fe.ear ofeiootna of fei^fe )oxrLlooait>y «i;od gproa.^ 
d[i^fc«*i3LCO, etzud it> is sfeowjn. c|[xia«i3i.'t/itiart>i^oly fey ffeo 
cJis'trifeot.ioxi of faJLot^ ^aXao-bio st>CLirs of ci.ll l>yj>os, as 
fey naoaos of soleot^od ei.x*oas a.-fc -fcfeo IVfooxi.'b 
VV^ilsoxi aixd Oarooio-gon. Ofesorva.tsorios . Tfeo rosolts 

oil faiixt/ st>ax*s, roooix-fcly jiiifelisfeocl fey 3F. H*. ^oax'os, 
privo a valM-O foar tifeo dirootiioriL t.o l>lio ^ala.ct>io ooxit>i*o 
cliff e»riri.|g‘ feiaf* txlxroo do^roos froixi. 1:>feat> afeovo. 

It. Has feooo a xiatioi-al infor-ooc© t;feat> a flat^t>onod 
f^tc^llai' syst>oijo. oaay feo in. i:*ot>at.ionL ax-onnd it>s oont.re!> 
of iiiase, tfeat. is, in tifeo oaso of t>feo Oalaaty, aronnd 
St oonfi-al nnotens, ;possifely voi-y massivo, in tifeo 
clirootion of £^aj^it.t>ax'ins . Woigliti is lonti t>o ffeis 
SI rj^iimont. fey flio analogy 'wiffe 
c*x:tomal galaotiio syst.oms, many 
of wfeioti, lilto tJbo sjiii'al nofenlse, 
siro ofeviovisly of i*ot.at>ional fox-m. 

^^tiKlios of t/feo I'aclial volooifios 
ft ltd yiT-o^l^or mot-ions of t.lic3 most. 
rt-tisot.o st.aT*s of various t.y]pos fey 
< >ort, tScliilt., *3. fcl. JPlaslcott., and 
otliors, sfeo"W' dofinit-o ovidonoo 

of rotation around flio samct 
as t-lia-t. indioa-t.e3d 
ijclofeii Isix* olvist/ors. 


in. galaot>io lart3it>xi.do. It> is ostimatod ‘bfeat^ mom t^fean 
soventiy-fiv^o i><aar oonti of i^iio galaotiio sys'tom lios 
^wftfeixx tfeiosei feonnds, xvfeiofe oncloso loss t^fean slsc 
Tpf^T' oonti of -fcliLO oxxi>iro slcy. TDfeo varions invest>iga- 
‘"^ions of t>liiO oontaraJL rogions <3annot> feo dosorifeod 
Ixoro^ exc;ooipt> t>o xxot^o t>feat> ffeoy t>o t;feo dist^ri- 

fent.ion of t^feo o:3K:t^ra-galaot>io nofenla^, t.feo di^fifuso . and 
I>lanot>aT*y nefenlas, t>li.o galaot.lo and glofenlar clnst>ors, 
tifeo novce, and sovoral olassos of variafelo sfaxs. 

In t>ii.e riolxly jioj^nlatiod stvar olouds t>feat; iio wifeli- 
ixx tiAVont>y dogroos of t>feo c5ont.ral j>oint>, sovoral 
fenndrod noxv variafelo stars ixavo feoon found, many 
of w'li.iofe. aro so faint. t>liat> tilioy x^rofeafely lio feoyond 
ffeo oonfro. IN'nmerons oxfra-galaot-io nofenlae, ’profe- 
afely far feoyond tifeo ont>orTnost> limits of t>feo gaiauot.io 
systom, aro ee>on wit-liin fif foon dogroos of tifeo 
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oii' Tij K C-KJST'm.^.vji. 

X< ifi< liioTsr . 

"Plic' dist-anoos of flxo* glol>ijlar 
<• litst.xu's aro ol>t.aino<l in fey 

rrif*ans of t-lioir Co jilioid variafelo 
^^1stT•s. It-ocsont w’orlc on t.feo vari- 
ftftlos of t.lio long t^esriod class 
.•allows fliat* flicy, t/oo, arc of 
use in flic mctliods 

« >f csiimat i/ig distfxncc . I^cl i psing 
Ki.strs also feav^o licon used 
SOULC3 success in estimating afeso- 
lut<i magnit-odcs and paralla.x:cs. 

all t.feoso t-ypes of x'^ariafelc^s 
jvrt‘ \\ iddy scaf-torod tferongfeouti 
Ih*' Cifila^cy, it. is dear tfeat. a t/liorongfe st-ndy of 
tlu‘ir distril>ntrion in sj>ace can t.ferow ligfet. oix t-feo 
ur€3 of tifec IVSillcy Way. A. few years ago 'wo 
b»-iza,ii at 1-farvard a systematic study of tfee vari- 
ahU' Stars in afeont two Imndrod fields tliat 
tht>r<>iigHly cover all of tfee Millcy Way 'vt'itfein 
a bolt, twenty degrees in Avidtfe. '^^^e devote tfee 
tiiuf! c»f tferee telescopes and of many worfeers 
to iliiw profelom. In addition to tfee fenndred 
2 >lates already avaiiafele at Harvard for 
tlif. *tdy of variafele stars in IVfilfey Way regions, 
luwc aconmnlated several tfeousand *espedally 
suilctJ to tfee study of tfee faint variafeles in tfee 
riebc^vt fields. 3i;x: fenndred variafele stars feave 
bet'll fou-Ttd Avitfein tfee past year, and preliminary 
«ata <>l»tained on tixeir types, periods, magnitudes, 
aritJ distances. To oomplete t?no iixvestigation will 
proUixljily refjuire ten or fifteen years. 

. wi>ecial oonoentration wo feave laid out a 
regioii around tfee galaotio oexxtre, eactexxding sixty 
aloxxg tfee galaotie oirele and foirty degrees 


xxofeulosity-feidden c?entre, tfeus indicating , tfeat 
certain x'egions near tfee centre* arc? entirely free of 
ofesouring cosmic clouds. Xn tfee {^Sagittarius regioix 
we also feave soxxie of tfee xxxost feoautifixl ferigfet 
nefeulas, and tfee liigfeest density of stars for axxy 
region of tfee jM.il fey iX^ay. It is ixxterestixxg to xxote 
tfeat tferougfeout tfee central region tfee open or 
galactic clusters are closely coixceixtratccl to a 
narrow feand ’W'feicii is completely avoided fey tfee 
glofeulai' systems. We tafee tfeis arrangexnent to 
indicate tfeat tfee galactic clusters are relatively 
xxear at feand, most of tfeeni, lifee tfee ferigfet stars,, 
lying feet ween us axxd tfee ofesouring nefeuiosity. 

It appears profeafele tfeat l^y continuing to feel 
oxxr wa;^ around tfee edges of tfee centre -feiding 
nefenlosxties, aixd stnd.ying in great detail tfee stellar 
diatrifeutlon in tfeis central regioxx, we sfeall in. time 
fee afele to determine tfee distances of ofesouring 
nefeulositles and also to mafee a feettor guess at 

Wfeat may lie Ij^feind tfeem a guess as to wfeetfeear 

or not fenr galaotio systexn feas a feigfely massive 






jsr^zr 


csoxxooxxtirat’fciori. of at>etxrs, ©liolx «bs is oi>©orAro<i 
in ma.rxy' of *fcii€5 o3ct>r*€t-g*Llctot>i<3 no Ionise. 

'0-A.TtJE£: INr:EjmTi:--flE!, IVS:x:*t*s:oxc.s , Bt-ajels. 

Xxx s'fcnci^rin.jg t>liio <i iM'fcril^n'fcion «.rx<l ciis-La,rLco of 1:311.0 
dax-ls: xiotmlosiliios in trlxo JVldlkiy W^o.y, osj>ooio-lly 
tixoso in. t.lio ciir‘ool:.ion of liilxo g».la,otiio cont.ro, a?v^o a-ro 
lod to dLnxrcstigato tiio vjBtrions offocts* of axicii. nolxn- 
losity^ on t/lrio a.;pf>a,ront3 , ciistrilintion, Inminosit^r, 
£tncl lifo of tlxo stara. Tlist anclx nolixilosity is of 
thio xxatnro of xnotooric cinst is xxow ^oxxora.lly 
jB^ocoyitoci. It oUoctivol^i^ Idiocies tlxo lij^lit in ma-ny 
regions, a.nci in some oth-ors tlm^ro is a 1xoroox>f 

localisod roddoxiiing ^for oacamiilo, for tKo noi>nlons 

stars stxidiod I>.v J^oaros and Hnlililo. 'T'iiat m.oving 
xxolxnlositx may also incite tlio varialiility of stars 
is strongly snggostod Ixy tlio lai'go nximlior of 

irrogxxlar varial>los fo vnxd in sxxcli regions as Oxloix. 

In om* rocoxxt sjpoctrosooY>io -worlc xvo lia-xro fomxd, 
Ixo^vovor, a more signific?ant olfoct of motoox'ic 

nolnxlosity- Ixx micro^pliotomotor tracings of tlio 
si>octra of stars in the f ^loiinlc^.s, and of other hot 
stars, a shallow al>sox*jptioxx haxxd ax>I>o#^x*s hetw'oc’iix 
JHTy axid H<5, in the x’ogion w^here in cooler stars the 
w^oll ~h.no WTTX cyaxxogen hand occnx*s. The same 

tracings show on the violet side of the Oa lincjs, 
H and IC, a -wide a.xxd fairly strong ahsorjfitioxx haxxd, 
and this region is that wliei'e the stroxxgest and 
xnost isasily e>:eitecl lines of iron and maxgixesiixxn 
ax'e fonnd in the cooler stixrs. These? ahsorjition 
hands, vc?ry j>re valent in the hotter stars wJiere 

xnoJoonlar hand alisor^ition is not. to he oxepeeted 
as a ixorxnaJ fc^attxx’o of the hot stellar atniosiihcires, 
have apparently heen ovox'loolccd iix the jxast 
hooanso specially exx>o«^tl spectrogranxs and care- 
ful spectx-nm analysis are recjxxirod to hring thexn 
o\xt« Tims the iron and nxagnesixxxn ^ xxltixnate- 
lixxe hand * is ixx a region rarely show'n in the 
ordinary st€?llar sx^^^^f^ogx'am, hxxt they are fro- 
cjixontl^’' w'dl shoxvn on the Uairvard ohjectivo 
X>risxn jxlates w^hen ovex*-e?£:x>osed for tlie photo- 
graphic regions xxsixally stxxdiod. 

\Vithoxxt goixxg into fvxrtlier details, we hx'iofiy 
state that these haxxd s ixx the? stellar spec;tra proh- 
ahly ax-iso from the al>sorptioix of starliglxt hy in- 
falling xnoteors or hy coxnets axxd meteors movixig 

IM C>!^C^ xiavigators of all ages, C>ax>t- dames 
-c Oooh stands w^ithoxxt a rival. fiorn amidst 

hixnxhle sxxrroxmdings and ajxparoixtly destined to 
occupy hxxt axx ohsenrestatioxx, l>y the force of ixatxxrxxl 
ahility and character axxd the tajlti vation of his 
talents, he raised hinxself to the liiglxest x-axnli: anioxxg 
naval oxcplorers, addixig imxneixsoly to geographical 
knowledge and the Hritisli flag on two of 

its finest possessions. Oocxk was horn at IVTai-ton, in 
the Oleveland district of orhshire, oxx Oct. 27 , 1T2S, 
two hxindx*ed years a.go. His was hxxt axx 

agricxxltnral lahoxirer and farxn l>ailiff, aix<J ( VxoJk 
himself, as a hoy of tliix-teen or foxirtx^exx ye-ax-s, xvas 
to a shox>fe.eoper ixear Whithy. Hxxt as 
oxx many another, the sea exercised a fascination 
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at high volooities virhon poriastra of their orhits 

axe near the sxxrfaoes of the stars^ The hands are 
the hrst direct evidence -we have had of the e::^ist* 
enoe of enornxoxxs qxxantities of secondary hodies 
aroxxnd stars. The high velocities, throxxgh the 
I>ojxpler effect, snxear oxxt the strxxctxxral detail in 
the hands, axxd exetond their limits heyond the 
limits shown hy laboratory spectra, or shown hy 
ordinary atxxxospheric cyanogen and iron in the 
spectra* of cooler stars . 

The cyaxxogen, iroxx, and magnesixxnx absorption 
might have heerx anticipated from a coxxsideration 
of the probable meteoric infall in nehxxloxxs regioxxs- 
The sxxn appears to he in a part of sx>ace fairly fi-oo 
from xxehxxlosity , hxxt extrapolating from the earth *s 
daily intalce of some twoixty or thirty millions of 
xxahod-eye shooting stars, it is foxxxxd that the sxxn 
absorbs at least a xrxilliorx millioxi xneteoxrs a socoixd, 
or nxoro thaxx a thoxxsaxxd toxxs of iron, magnosixxm, 
silicon, axxxl oxygeix, if the average mass of a xxxeteor 
is of tlie or<ler of oxxly oxxc* xxiilligx-anx. The elexxxents 
Jxist xxaixxod are tlie iixain constitiiexxts of the? iron 
and stone xrxeteox-s that meet xvith the earth . The 
‘ xxltixxxato line ” ahs<xrj>tioix is xxot recox*ded for 
silicoxx axxd oxcygeix, -which is xxatxxral, fox’ the xnost. 
easily exci^italile lixxos of silicoxx and o:3s:ygexi are xxotj 
ixx axx availal>le pax-t of tlxe spectrum. 

Bov- oral hxxndx-od sx>ootra showiixg the ahsoi-|xtion 
haxxd liave heen stxxdiod at tlie Harv-xxr<l Ohsc-rv-a- 
tory hy JVXiss Hayxxe axxtl xxxysolf. The lit**avi<^st 
a hsorp-fcioxx is found i,rx tlxe xxxost lic-itivily nehixlous 
rc?gioixs. It socjfixxs lihely i htxt. a part of the xxxasts 

lost hy XX Stax- thx-oxigli radiation is x-e placed hy tli<‘ 
nxetoox-io ixxfall. Tn the erase? of onr snix the rojilc*- 
tion of lost xxiass is scai-cc^ly axxpreciahh?, xxixloss vv<* 
have mxich xaxxdcxrostixxiate-d (as is lihcxly) tlxe averagt- 
sxase of xxxeteors, or tlieix- f.T-ecj[xiexxoy at the siixx's 
sxxrface. Hxit in the case of stars in dax-h nolmloiis 
cloxxds, or evexx in lighter nohxxlosity sxxoh as tlii' 
Hleiados, the radiative degradation of a star's 
energy may he mxioh x-etardcad, or halaxxced, or 
possibly o*Ven rev-<?rsod. We appear to have fonn<l, 
as a hy-prodxxct of the study of the region of 
galactic? centre, axx inclic?ation that the nxeteorio 
mattc?r of tlxe dax-k xxehxxlae, and of space in gonerfii, 
caxx lie observed sjxoc^tx-oscopicially as it feeds t ho 
stars . 


ol Capt- Ooolc. 

which coxxld xxot he resisted, axxcl his yoixth axxd early 
manhood were spent ixx tradixxg vessels of tlxo c-ast 
coast, axxd in the cotxrse of time ne rose to he a xnalo- 
The IS'orth Boa was his high school and xxniversity ; 
his study, the cahixx of a collier. 

The txxx-ning ji^oinL-t ixx Oc>olc*s career came in IToix, 
wlxexx from a vessel lying in the Thaxnes he voliux- 
toerod for service in the Ixavy. "War -was imxx 3 in<‘nl» 
the press-gang was ahiToad-- — ^the very press-gang 
Watt, as a yoxxth of nineteen, alone in Hoxxclon, 

-wont in dreiad of and Oook, volxxnteering for 

sei-vioe, escohanged his cabin in the inerchantxnaii for 
the forecastle a man-of-war- He soon xrecc-iv-ecl 

E roxnotion, however, and at that tlmo there t-oulo 
ave heen few, if any, 'who hy' 



JST^ ^37 ZJJSt M 4 =^^^ 


»<y\ytrx&t>y’* ci^xixl 03cpH^irie»L€>e ^xiv^&ref l>e’fci>oir 

fit>t/e>cl Xoor jaes^rvioe^ iaa. i>]aL^ XTo^jet -yr&Cksm ijo. 

ITSd, lM3f wa.fl ^;p;S»oit3Lte<X ixstsusteir k>v nta.-viL^aut>lti^ offioar 
of f>b.o JMrer*ow»^, wa.B ;]pxrasonLt> a»f^ -fclxa ‘fca.lciTig^ of Qoal:>ao 
l>3?^ ^W'olfa, 000.4 InLOx^fibaacf bia i?aoYxt>a#tjiorL 1>y eUTrv^ayionjg: 
t-lxa St. X-*owronoa from. Qiiat>oo to tHa sao. 
j:>oiiitoci moatacr of i>Ha N €^tIh^4.m^f>^rZcLVhe£ ^ lio ©mj>loy«^4. 
fiiH laisor© stocl^ioog x33.a>th.oxxxot.ica oxxdL ostroxxomy, 
«xii<3 ixx tlx© o.©3c:t f ©w so©0€^41ix^ yaora xxxocl© .Hia rxomi© 
txrt tx sciorxtific olxoarvar Ixia sixr\r©ys of tlx© oooata 

of J^^©\Jvrfotxxxclloxxcl OTxdl X.«ci>l>x*£Lc}or ond Ixia olxs© 3 r%r«,_ 
tioixs of orx ©olij>a© of tlx© auxx. 

Ooolc:’'® |5i:*©4Btt olxetlx©© iix lif© ©a^ixx© cut tla© of 

ff>rt.,v witJx Ixia a.j>x>oiixtrix©ri.t as oebotiBbixi of tlx© 
PJ n^l^^^cLiycyttr a.ixcl loadair of tlx© ©jcipoditioxx to tlx© 

I 'ixoific to o'Hsorv'© tlx© traxxsit of V^eixos of dxxn.© 3, 

1 7011. < !Jiroixm.»ta.xxc©a lia,d x-©ixd©i-©d tlx© ot>s©rv€x- 

t.ioTia of tlx© trauixait of 1701 xxxx«€xtjU!!tfa.otox'y , orxd 
it-itt'ornoixiiara tHorofor*© loolcod forward witlx lxoy>© to 
^h^i-f of 17C>11. So ©ax'ly' a» J70€> tli© ©oixxxoil of tlx© 
llo>txl Sooiotv Ixogjarx to diaovisa tlx© xiiattor, axxd ixx 
Kt'Ortiax'jV'' 1 7tS3 a xiriamorial "waa addroaaad to O©org© 
III. aixlxxixittirxf^ *' Tlxat tlx© x^aaaa^© of tlx© l^laxx©t 
\’t*riiia c>v©r til© diao of tH© Sxiix, wliioli x\rill liax>l>©xx 
. .11 til© 3rd of •Ixxri© in tlx© y©ar 1 7011^ ia a i>lx©xioxix©ixoxx 
tl>4vt oixiat, if th© aanrx© V>© acoixrat©l;y»^ oliaorvod xix 
pfopt^r j>lxx©©a, oorxtriliiit© j^roatlv to tlx© ixxxjxro'v©- 
of AatrxxxK'ixix^V^, oxx xvlxiolx ZNavig^atioxx ao xxxxxolx 
* 1-f -f x'ocls. ” . . . “ *X'Ixat a oorroot a©t of olxHorx'^a- 

ti«>iia, ixixxd© ill a Soixtlxonx latitiid©, xvoxxld l>© of 
jj-T c^at^'r inxixortaixot*! tixan maxx^'" of tlioa© rxxaud© ixx tlx«5 
IV<irtli©rii,'' ' Ixxxt Tlxat tli© lto>’'al Sociot^r ar© iix ixo 
fotirlitioxi to clefi'a^’' tlxia ©xcj>©xxa©, * ’ ©t<'. " 1?lx© oxit- 

waa til at ,t..#i©u.t. C^Jools: atxci Mr. Or©©xx xvor© to 
lx* aoixt to tlx© l^aoitio, JVloaara 3>3^rrxorxd axxd Waloa 
t.» TTod-aoii '“a II3ay, arid l\fr. (l.’iall to IVIacix’aa. Oook, 
^^raxxt©<i a li©txt©xxaxxt "a ooxiixxxiaaioxx ixx Alay' 170S, waa 
plaoocl ixx ooxxxtxiaxxd of tlio IiJ of 370 toxxa, 
mid 0 X 1 20, 1703, loft fCxxg^laxxd, Ox*©©xx, .Saxxlsa, 

S< >ltxixxlor, axxd otlior nxorx of aoioxxo© aooorxxjiaxxyixxg 

lii Ell. 

h"<>r‘ tlx© ©xc^xx'ditioxx Sxix©atoxx Ixad coxxatrixotod 
l>..ita01© olxMorvatorioa, axx«i tlxo Xtoyai Socioty xxro- 
\ idt*d two r©tiootixxgf t©l©a©oi>©a, orx© XJV'itlx a X>olloxxd 
iiiM-roixxx'-tc^r, axx aatrorxoxxxioal i^xiadraixt, arx aatrorxo- 
itiK-al ©loolc, arx alarxxx ©look, a liraaa Madl©>r’a a© 3 c- 
taiit , n. t>aroxn©t©r, two tlx«rrxxoxxx©t©x-a, axxd a dijxjxixxjg 
Otalxoxto, or Talxiti, waa x-©acli©d oxx Ajxril 
1^5, 17i>0, axxd tlx© traixait x^'^aa axxoooaaf «xll;>r oliaorvod 
<m Jail© 3. Sailirxi^ woatxvard, Oooic tlxoxx oall©d at 
Jiuiiif ialaxxda, oiroxxxrxxxaxrig^atod I^x’sa^v- JZoalaxxd, 
hoist<‘<.i tlx© [Sxxtialii da^ ixx INTow {^xxitlx W^al©a, afeixd^d 
thf‘ ijiflxoxrto xxrxliLxxow'xx ©aat©rx.x ©oaat of Axxatralia, 
a-n<l ixf tor a ata^^ at Satax^ia— — xx'^lxox'©, xxjxfoirtxxxxat©l>'', 

.Hk'kiic'sia attaclc©d tlx© alxiip’a ooaxoaxxy ^li© aail©d for 

hoin<‘ ;xroixxxd tlx© Oajp© of Oood rlojx© axxd arx©lxox:*©d 
iij th<‘ } >owrxa oxx «Jxxxx© 12, 1771, tlxixa ©omjxletixxg oxx© 
<^>f tht' f 11 oat xxotaOl© axxd fxnxitfxxl vo 3 rag©a oxx rocoird. 

<^<>ok'a aocoxxd voy:agf© Xaatod froxxx dxxly 13, 1772, 
until .Inly 30, 1776. Xta xxxaixx ol>J©ct waa tlx© 

ciromTiiiavii^atioxx of tlx© g^loli© ixx Ixi^lx aoiitlx©x:xx 
latitiirlfa, witlx tlx© ol>j©ot of d©t©xrxxxxxxixxfi^ tlx© ©xciat- 
i^r otix©xrwi»© of a Axr©at aotxtlx©m ©oxxtixx©ixti 
n oxxxeditioaa; tlx© of 402 toxxa axxd 

wie d ci of 330 toxxa w©^© puxxslxaaod, auaixd 'w©xr© 
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©Oaijgi^ipod ixx tlx© xxxoat lilxoral xxxaxxjxor l>y tlx© .4.dxxxir~ 
alty.^ Tlxotxglx Oook xxx©t witlx xxo aaclx Axxtarotio 
©OxxtdLxxoxxt aa xvaa au‘]p'£>oa©d to ©xriat, li© a^aixx oiromax- 
xxavijgatod ISTow !Z©alaxxd, ©arxxlorixxg tlx© ©aat©xrxx axxd 
aoxxtlxerxx diaoov©r©d l!^©w Oal©doxxia axxd 

^N^oxfollx lalaxxd, axxd xxxad© ixiaxx^’' otlx©r additxoxxa to 
^©ograplxloal kaow^lod^©. 

Tlxia voyajg©, mor©ov©r, w-aa ro rrxarlcalxl© for tlx© 
xxx©tlxoda Ixy -wlxiolx Oook waa alxl© to ls:©©j^> Ixia or©w 
fro© froixi aoxxry^r ; oixt of rrxor© tliarx a IxxxTxdrod nx©ix 
iix tlx© JEte,s€>t^ti.€m, ^ lx© loat oixl>^ orx© tlxroxi^lx dia©aa©, 
axx aolxi©Ar©xrx©n.t tlx at lx© r©gard©d aa Ixia gr©at©at. 
Oxx Ixia xrotixrrx Ixorrx© lx© -waa xxxad© a jxoat oajptaiix oxx 
ir©l>. 20, 1770, lx© -waa ©l©©t©d a f©llow^ of tlx© 'Hoyal 
Soci©ty, axxd lat©r ixx tlx© y©ax* r©©oiv©d tlx© Oof>l©y 
XXX ©dal for Ixia -paipor oorxtaixxirxg ‘ ‘ tlx© IVtotlxod lx© had 
taJbL©xx for ]E^r©a©rvxiXig th© H©alth of th© Oro’w of 
H.MC.S, Th© If Hoxxx©,*’ aaid Sir 

dohrx l^riixgl©, “ d©cr©©d th© Oivio Orowxx to hixxx 
x^'-ho aavod th© lif© of a airxg;!© citiz©rx, w^hat w.r©atha 
ar© dtx© to that man xvho, having hixxxa©lf aaxrod 
many, x^©r j>©tnat©a th© xxx©aixa hy w-hich 33ritaixx xxxay 
now, oxx th© moat diatant voyagjoa, Y»r©a©rv'© xxxxjrrxh©ra 
of lx©r introipid aona, hor marixx©ra ; w'ho, hravixx^ 
©vory dan|a?©i', haxr© ao lih©rally oorxtrihixt©d to th© 
farrx©, to th© ojpxxloxx©©, and to th© maritim© ©mj>xr© 
of thoir ©oxxntry.’’ 

Whil© Oooh waa atill ©xcplorixxg tow’arda the Soxxth 
l*ol©. th© Itoyal So©i©ty waa ©xxd©avoixriix |5 to }p©x*- 
axxad© th© Acimiralty to aaoortaixx th© 
of xiaArigatioxx l>©irxg j.xraoti©ahl© xxearor th© N^oxdih 
l*olo thaxx haa h©c;5fx f 5 ©n©rally imagixx©d.** Xix 1740 
l^arliaxxxoixt had od©r©d £20,0<>0 for th© diaoov©xy of 
a 2 >aaaag^© fronx tho Atlarxtio to th© Tacifio to th© 
ixorthxvard, hxxt littlo had l>©©xx aooomx>liah©d . Ixx 
1773, ho weaver, Oajxt. JPhx]p]|>a, with th© jK«o©Aora© 
and Cy<x,rGcuHj» ^ x*©ach©d latitnd© 43' h©for© heixxg 

tnx7xx©d hac'lt. A y©ar la tor th© aohorxx© xpraa age^i^x 
hrongiht xxix w'xth th© additioxxal x^rox>c>aal of aailixx^ 
xxorthw^ard ixx th© l^acifio. It waa thia that led to 
Oooh'a third axxd lixxal woyag©, hogxxxx ©r© h© had 
l>©©rx horxx© a year. M© xi%^aa ag^aixx ax>l>olzxt©d to th© 
ooxxxmarxd of th© , w^hil© Oajxt. Olorh© 

aooom^xxxxiod hiiix in th© jr>^cor>ery. Uia irxatxnx©- 
tiorxa 'wox-© to roviait aom© of thc’i nowly disc50%r©xr©d 
ialanda iix tlx© l^aeifi© and tlxexx to j>ro©©©d xxoxrth- 
'ward alorxgp tho w'oatoxm ooaat of North Amorica. 
Haviix#^ in th© csoxxxts© of th© voya^© dia©ox»'©r©d th© 
Haw'aiian or Saxxdwtoh lalanda, Ooolc arrix^od off th© 
©oaat of Amorioa oxx MEar. 7, 1773, hxxt in Aix^xiat, 
haxrlng; roaohod latitxxd© 70° 41 th© xo© j^r©a©xxt©d an 
imj>©n©trahl© harrior and h© rotixnxod to 'win tor in 
th© ixowly disooxr©r©<l Haxxdwioh Talanda. It waa 
thoxx h© landod on Owhyh©©, or Hawaii, th© lax^c^t 
of th© g^roixi>, for th© firat tim©, and it w^aa on th© 
ahor© of ICoalahalixta E3ay in Hawaii h© mot hia 
doath at th© haxxda of th© xxativoa on If'oh. 14, 1770, 
hoinig th©n a littl© mor© thaxx fifty y©ara of a^©. Xt 
waa th© on© hxmdrod and lxfti©th axxnivoraary of 
OooIsl'b diacov©xry of th© Hawaiian Xalanda whioh 
wraa ©oi©hrat©d at Hoxxolxdxx and ©iaaw^hor© last, 
month, w'hil© it ia th© two hnndrodth anhixrozrsaxry of 
th© hirth w^hioh haa h©©n o©l©hrated in '^orhahlxro 
thijii month. 

34any ©oabajg»etent jwd^oa hay© ax^ohon of Oooh*© 
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w<yTJc t3LS SLTX et^tjploror clzilcI ciisooAroirojr. -A^ a. oiircmixi- 
iiLavi^a,1>oi*, on.e» -wril^or lz£bs sa^id Oook st>axi.c5la zz-n- 

oqiiallesci fijrst> for t>bio n[zeb^^nJ.'t>ta.<lo of <>lz.o 'W'orjU: clozz.o 
3 0 txlio soooixci foi- itis acooraoy, -fclaiirci for -felxo 

X>T-^sorv atiioo of t>li.ef Ixoalflx of Ixis j>oo 3 ples.’* Mis 
t^ifioioxTLoy^ as a o 01030 axxciox* aocl lx is soioofifio aocl 
soaroaixliko cjoalifios -woro ix-o-fc aloixo ros^^oosilzlo for 
lx is sixoooss. “ Tlis ;j>e5rRo3xalii:iy iiaci oxoro ■fco do 'wi'fclx 
ii> -fclxaix Ixis ofiiciooc^?' . Wliaf ixxaixixetr of 01 an ixo -w'as 
is slxox?i^n flxo facsi- fixfii/t d taring flxo many 'woary 


mont>]xs x?rli.on i&ixo oom^zanios woro oooflood 

'bogo-fclxor in a small vcsssol t^ixo ont>rio8 of ;ptml8lixici.on^ 
iia i>lxo log> books woro fowor tvlxan oonld *>© found in 
any ot>lxor slxijps in t>jh.o soarvioo at> 't>lxat> ■fcimo.*’' Xt> 
xv^as, Ixo-wovor, l>lxe> IFronolx Admiral I>nnxonii 
d ’fJr villo, Iximself a disi>i3Xguislxod 03c;ploror, x;vlxo 
said l-lxati Ckzok xt^as t/lxo most> illnsfrions navigafor 
of Ixoflx tilxo ptasf and j>rosont> agos, xvlxoso naTOo 'will 
for ovor romain af t>lxo lioad of t-lxo list< of sailors of 
all ixaliioixs, ^ ’ 


O t> i 1: 'll a r y. 


l^jExoii'. XC. O. C4msY- 

E OElTtTOTsT OMAKI^ES OXLEY , wlxo diod oxx Ang, 
10 a-f t/lio oarly ago of fort>y-oix<3 years, Ixad long 
boon ongago<l in rosearelxes on t>}3 0 l>ioolxemisl>ry of 
for 33xen-fctx.fi on l>y l>aofcoria. Wox'Jkiixg wifcli larger 
iiioenlafioxis of fclio organism axiti syzaflxo-tie nxodia, 
Ixe xnade a earofiil sfcxidy of t>lxo time rol«.-fcions of 
■fclio efioT-nieal <.*liangos axxd foiixxd fcKat- wol l-dc^finod 
fixlxasos of fornxojxfca-tion o:s:isfo<l, oli arae fori sod by 
difforonf jxro<lx3<’;f s. 'X'lixxs, fjf, ro//, mxtlor flioso 

oondifioxxs, jxrodxxoos from glxiooso, ixx fbo jxoriod 
ixnmodiafoly follo-w^iixg inoonlaf ioxx, ab^olxol, forniio 
aoid, and sxiooiixio aeid, xvliox't^^as irx fbo ixoxcf 

sxxbsc^cx^^^^^i* 3,3oriod llioso -|>rodnot-s ax'o ]|>arfially 
doooxxx jiosed , soixxo of flxo sugar is syntrlxosisod fo a 
non-roclxioing sa<‘'ol^ari<i«^ attd laofio ac‘i<l is formed ; 
fixxally, a jix-oJ oxxgod jxoriod of nxixod fox'zxic-xifcafiozi 
ocoxirs . 

'T'’boso o;x:jxe3*irxxo3xfcs, 00 x 1 ^xled 'vrifli flio obsorx'afioxx 
fliaf file aofion of flio ba<*foria on sugar x^aried 
a<^oordirig as flio orgaxxisxxxs Ixad l>oon gx'oxx'n 
aerobically or axxaorobioally , led C'b'ey fo fixe viow 
(ezc-j^irossod ixx a yxapte^r 'W’liioli lias aj>£xoarod sin<*e bis 
doafb in fbo JF^r<:><:r4^^.€li'rhQ.ft ojp fJic. JR-Of/at JScxricti/^ fbaf 
fbo xnoclified aloobolio fornxenfaf ioxx j^irodxxood by 
JBt . (-wbiolx bo rogax-docl ixs sfriofcly analogoxxs 

fo fbo aloc-fcbolic*. formoxxf af ion jirodnood by yoasf) 
xx/"as oixly Y>ossiblo -w'bon flio organism bad Ixooxx 
roooixfly gro'wn in fbo ]|^>rosonoo of fx*oo oxeygon, 
z;yxnaso (fbo aloobol- prodixoing cixzynxo sy sf onx ) 
boiixg flio siir'M^iAring jiorfioxi of fbo rosixirafory 
xneobanism , and a-loobolio f ornionf af ion fbo rosiilf 
of ifs coxxfinixod aofion, xiixdor anaoroliio ooxidif ioxxs. 

Cjirroy -w'as fbo sotioxxd soxx of flio lafo Ool. Arfbixr 
Oroy, and, affor bis sc^booldays in l*a.ris, gradiiafocl 
ixx flxo XTnix^ox'sify of 3ydnoy. Affor bis rofixrxx fo 
Exxroyxo in lOl^ 'wifb an *3. Sol Exebibifion 3obolarsbip, 
bo bocaiitxo snooossi'voly Eoif Eollow axxd eiobn 
Eoixlorfoxx f^fxxdoxxf of fbo XLoyal SSooiofy, xvorltixxg 
af Arax’ioixs fimos af fbo Eisfor Ixxsfifiifo, I"*! nsf if ixf 
lr*asfoixr, and fbo Eioolxonxioal Ealiorafory, Oain- 
bridge, and ■w’'as axv'ardt^d flit** degrees of jM.A, 
(C3axifal>.) axxd X>.3o. (Eondoxx), liosidos obfainixxg 
a ixiodical q nalificaf ion . X>xxring fbo xv-ar bo sorvod 
as a soooxxcl lionfonanf in fbo Moyal X^'iisiliors, -was 
'woxiixdod at Oallipoli and inx'-alidod fi*oxn fbo 
sorvioo ; affox*xv-ards bo ■was ongagoil for a -wb ile* 
as sxix*goon-sxxb-lioxxfonaixf fo A'ere-xde, and as 

inforxxrofor ixx Eroxxeb axxd Oornxan, axxd foolc part 
in fbo operations in t>bo Eiaok 3oa. 

Affor fbo AVar, Oroy was appointed to fbo ebair 
of obomisfry in fbo XJrxivorsify of Oaixx>, and w^as 
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cloc-.orafod vxifb flio Ordox* <xf flie> INTilo. Mo ro- 
ll nc|^ixislio< i flxis appoiixfxxioxxf fo xin<lorfako x*ose^arob 
fox-* flio Ec*agixo of ISfafioixs on flio food prolileins of 
dapaxx, ixx -wbiolx ooxxnt'jcion bo xnado, in six. mtxxiflis, 
analyses of all fbo typical foodsfxiffs of flio ooixiifry . 
MLo w'as fbc' axifbor of a book ixi -vv^bioli lie dosox'-iliod 
a no-w' xnofbod of foaobixxg ajxalyfioal oboxxiisfry 
xvbiob lio bad foxixicl xisc'fiil in bis Oairo classes. 

<4x*€^y w-as a man of altraofiv'^o l>iif nixcoii v'onf ional 
cliaraofor, full of enf lixxsiasin for bis sxibjeof. if is 
oai*ly doafb is a> great loss bofli fo liis fx^ionds and fco 
biooboxnioal scionoo. A. Mar.-Fik'N- 

TxiJfcCJExii: are nxany -wbo w^ill regret fo Ic^arxx of* 
flxo doafb of -Mr. XJoorgo xSJTo-w'lands, fbo Advxsox'y 
Ofitioor ill fcfoils ixx fixe JVox'fb of JScoflan<l Oolle*.go of 
Agrioxilf ixx’o. JMr. J>5owlands -w'as a gradixafo of fbo 

Eixi'vor*sify of Abox'dec^-n txxxd sjxotsialisx^d in geology 
axid in obomisfry. Affcox* ser'V'ixxg for a firnx^ as 
assisfaxxf fo J>r. Oibl>, fbo profossoi* of geology, bo 
worked as a oboixiisf in xxxntxifioxi works dnriixg fbo 
AVar. Af-for bis w-ar service bo joirxt^^d fbo staff of 
fbo UMoi^fli of fcJooflaixd Ool lego of Agrioixlf xtre^ as a 
rosoax'ob w'-orber in soils ixndoir f*rof. MLondriek, 'vx-ifb 
-wlxoxxx bo pnblisbod a nixinbor of papers on fbo 
xninoralogical ooixsf if iif ioxx of fbo soil. flo recently 
w-oxif fo visit laboi'af ories on fbe? oonfixxoxxf engaged 
oxx research w-ork oxx soils ; 'wbon fboro bo w-as taken 
ill and diod rafbe'jr snddt^nly in Morltix. J^ovc^r of 
vex'y robixsf boalfb, bo had oversfrainod bimsolf in 
an affompt. fo sc^o as mxxob as possible in a lixnifocl 
fixno- tSoil science has lost ixx IMr. ISIow-lands a 
worker of groat promise wbo bad roaobod fbo stage 
af wbiolx bis work -was booomixxg fmiffxil- 

W JG rogrof fo annonnoo fbo following deaf bs : 
lVlr._ 1 4o<xr«-e iVf. Moringor. a past president of tli<* 
Amorieaxx Pliamiacoixf icsal A.«so<?iaf ion , and fc>rmei*i> 
odit.or of fcbe ctf <*e 

J iixie 23, aged sixcfy-oigbf yoars- 

-Mr, AViliianx Mrowxx, loofeix’or in vefox-inary bygien«r; 
an<l agricixlfcxxral bacteriology in flie LJnivorsity 
Abt^rdooxi since 1013, and Joxxif axxfbor of ** T*!!** 
lMto<lcm Yotcrixxary Advisor,** oxx ^^epf, 3. 

J^ix* Mloraco Mar-win, fC.M.E., E.f-t.ijl., foiander ami 
c^liairinan of fbo Oaxnbridgo xxsfcx^ixxnorxf Oo,, 
on f*4epf, 22, aged seventy -sovoxx years^ 

JVTr. W, S. IJtray, XI>irecfor of Obemical Section? 
IMiixistry of Agrionlf ixre, Oairo, on Ang. ag<^fl 

fxfty-foixr years. 

Mr. Moberf JESTxxoac, pjresidexxf of fbo M.^xxfge3rx 3ooiot>-, 
a dieting ixiabed pioneer in medical radlolpgy* 

SJepf. 21, aged aiaefy year», T 







4=B*7 


W«5'wrai 9LWk4X 


'X’s;*!: »oi^cnLf*iiGLo ti&a^ixx^ of rxxebt^ecriebls^ wiiioix xxi«.y l>o I 
»£kici i>o licuvo gf»-ow*s. yxjp txroxn. t:<lxo wor-lc of 3F*ebir’lD»€idjro « ; 

>I o<4^iciTieon., ’W'OMo:r, auncl otliior i>ioxxoojrs, Ixcbs clxiiriTi^ : 

tJio coTxreo of iii»ia.o loci -fco foi:'ma.t>ion in inostj 

ooiAri-fc.’riof* of sooiotiioa, tlao ocxxo^ioL ofojoo-fc of -w-liiiol^ Ixeio 
l>e»oo ±^lcxe> 03ct>o»sioxi eurxci oo-or^ciioett-ioix of imj>ox*1:.»3i,rit> 

eitlo of soioix-fcifio £i.n<l 1 : 00111 X 11001 wox-lc. fo 10141 

ilioro -woo olso €mcx. Xxxloxrxi.ekHon.£kl .^Vi^sooi i^lioxx for Tost/iixg: 
IVIn-tori^la of Oonelruidioxi., llio o^oliA^'ilios of -w^lxioli, 
liowovor, coatsod 'willx ll^o W&r ekXKcl vi^oro xxol ro«ixxxxo<l. 
A1 et, oori^ro«o ixx -Axoslox^eum ixx 1027 »ti.oHiox- socioly, 
INTov^r Xrvlox'xi.eiuliono.l ^C3(=tooin.lio2x fox* TTosling: 
IVTort orlorls (irsr-T,.A..*X*-IVf . )» veo.s irxo.ixi^xxr'o.locl xv-illi Cb 
jwiioi^lor* Cbxxd xtclox*** «o.t>i«f«tolox*y orj^xiriii^tx-t-ioxx^ nxid, lo 
oiif^iiro a^l ocjoJFX't -o Hir*ii:>i«li i-ojxx'c^woxi -fco-li oxx ox\ Hxx«, » 
T^x*itir^lx ooxxixixit:.ti<=>c» "w*€X« forrxxocl ooxxisi«lirx|;< of clolo^^txlos 
fxoiix llio jxrxx,xoiF>o.l oxxjarixxooiriix^, xx^olixll xirp^ioebl, oxxci 
t->ic‘X>iio»l jptooio1.ic>» of tlxo cioxirilry , ixxolxxclixif;? llio 1 >€?|'>OrX*-fc - 
moot:- of Hoioxilifio xxxic] Xxxelxisst-rixvl 1-? oso«,x*C-*.li. Of t.lxi« 
Jii'it ii^lx <*c»xxxixiiltoo, Sr^ir* XX-Oxiry X*'*oxvl**»x' int H\o olxo-irTyxa-ti , 
AJx*. C\ Xwloycl is llxc' liooox'«.x*y soorot o-r^'- «.xi<l 't-r€’*«.sxxx*ox*, 

wliilo XZ>x'. W’'- X'fcosoiilixxiii is tlio cloJojjrjxt-O t-c> tr-lxo j;>or*- 
iixaxixoiil oox oixxi t-too of flio 'X'Jxo IXrit.islx 

<'oxjiTTx it-t-oo, 2K A^'iot-oriix Hi roof , H.A-V.l, ixi llxo xixt.ox*osf of 
til** soic'Xio** 0 X 1*1 ixi't of tost-ixij^C irx Cire'^a-t; IXriIrcxiix , axi*! irx 
Ai'iow' of tlx*' itxif >ox*tw,nc*cs of t-li*,*! xxxaixitoixxxix**-** of 13x*il.isl» 
stixtus* ixtts rxov*'' issiK'cl ixxi «r|>|>*>»l to tli*^ xooxixlxors of tlio 
<i<>risti txioxxt sooiotic’>s cxticl ixxstit xxtioxis to l>oc5*>xxxo xixoxxx- 
<>*M*s of tlxc^ IST.T. tlxo sxxl >sc;x*i|r>t-xoxi Ixoixxpj tlxo 

jif>xoixjixl sviTri of lC>jy. -A. CJ'oxx^x'Osa is t.o l>o i:ic»lcl 
Xnx’iolx ixx 1031 , axxtl ot-lxors xxro t-o Ixo Xxoltl o-vory 
1 (uroc^ ox* foxix* yofibx*s, xxxkI ixxoxixlxors of sovoral yofxr-s* 
fol ixxxilixx^ xvill l>o oxxtitlocl to cjortiixirx jxri vilo|j!roK- It may 

ixlso 1*0 x'**ixi«xi"*l<ocl tliat t.ljo •v*''or*l<; of tlxo rxo'w ^ssooicxtioxx 
i-i l>oixx|K *1 iv'^iclc'cl l'>c»t’w ooix foox* ixitorrxat-ioxxtjul ooxrxxxiit toow 
( j^'filixxjji: x'*'S| x’-oly -w-itli xriotals, iriox'^axiic'- xxoxx- 

iiK'talli** xxxatorials <cjoxxxor»t^ coixox'oto, otC5»), oxfjsaxxic? 
iiiibt or*ials (oil, iTxcliax*vil>l>OT*i» otc, ), axxcl motlxocls of 
axxcl of tli** fixv«t of tlxoso csoxxxxrxittoos X>r’. 

>->4-1 iliaiix is tiio olxaixrrrxaxx- 

'^riij-i startixx^^- of a ooxxifxaxxy t^ jxx'oviclo arx ixxstrxxxxxoxxtr 
wlwfli -will x'ocsoivo ]^*ic?txxr*o« fx’*oxxx tlxo Xjjx’itislx Hr*oa*l- 
ii CJoxxAjxaxxy xxoxct xrxorxtlx is of iixtox'ost to all *w'ixo 
loxxd sjxoalcoxns . T’lxo irxstrxjxxxoot is oallod a 
‘ fiiltrj|a:r'xxj;.*lx,* axxd is ixxtoirolxaxif^oalxlo 'Vbdtlx arx ox'dixiary 
l<tml sy>oalcor. Hixxxxiltaxxooxxsly %vitlx tlio soxxdixx.^ froixx 
»>i'oa*ic'astixxf 5 statioxx tlxo ;t>iotvxT*o is x:*OF>^od xxood oxx a 
Kiiot't of j*r*ojxa 3 rod jxainox* 'wlxiolx is attaclxod to a x*ovc>lv- 
iiiiui <*> lixidox- foxrmixx^ jxart of tlxo a-jpi>ctratxxs . Xt is sot 
in aotKJO l>y tlxo x*oloaso of a lovox* axxd Ixogixxs to -w'ojrlc 
«n1 <»t»jijt 4 .tioally as sooxx as tlxo ti*axxsxxxissioxx ooxxixxxoxxcos 
f ron I 1 1 lo Hroadoastirxje:^ statioxi . T*ixo roFxrodxxotioxx talcos 
3 >la.*-«* tn foil ’vi.O'W' of tlxo olxsorvor, "velio is al>lo to soo tlxo 
tlxo axxd xxo dovolo^xxxoixt of axxy 

kiTicI i>^ rocixtirod: XJ^oxx tlxo ooxrxxxlotioxx of tlxo ti*aixs- 

a faosixxxilo of tlxo jxiotxxro ajxixoars oxx tlxo jxaF^or, 
vfc'liic-lTi is tlioxx dotaolxod froxxx tlxo ajpr»«t*'atx*s . TTlxo 

Has xxxado satisfaotoxy oxcyxoxrixxxoxxts ■w'itlx tlxoso 
‘ at.il I * fnotxxx-o traxxsxxxiasiorxs* Xt Ixas docsidod to xirxalco 
arra,x-i;^«'xxxoxxts for a alxort ti*axxsixxi»»ioxx daily fxrona 
^*xvei»txy e^CX: ovor a jpox-iod Ixo^xxxxiix^ irx 
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xxoxct. Tlxo !H*xxltogt’aixlx systoxxx 'W'ill l>o xxsod fox* tlxo 
Ootolxoar traxxszxxissiotXj. jVrxy Xxxtxxro olxaxx^os ixx tlxo 
systoxxx of traxxsxxxissiOix witVx tlxo viow of tlxo adoi*tio*x 
of a staxxdard xxxtxst xxatxxraXly l*o jocovorxxod l>y toolxxxloal 
dovolojxxxxexxts. Tlxo X*'xilto;gi*aixlx Ooxxxjxaxxy ixxtoxxds to 
l^raxxt liooxxoos to xxo’W'Sfxayxox* ir*r*<>jxirxot<>x*s axxd xxo-w^s 
a^oxxoios to traxxsxxxit j_>lxotoe5i7aj*lxs axxd otlxox* xxxatorial 
oxTor jxx'ivato toloj>lxc>rxo lines to l>o installed fox* sxxolx 
jxxxx*f*osos- Tlxo a^jxax*atxxs transxxxits axxd X'oooivos 
xxxlnxxto <lotails. Xt caxx ^ive, fox* oacam^plo, oxcaot roF^ro- 
Xxxotioxxs of fixi^^-ox’ j>x*ixits. AltHoxxpcH xxot so ixxtorestixxg 
as sooixxi^ xncxovixi^ X^^^txaros, tlxo ajxyxax's.txxs slxotxld yxx-ovo 
ixsofxjl for sonxo - 

SoTviis of tlx* 4 clxic'f fxrolxloixxs of -A^xxtax’otic? oxcjxloratiorx 
'VN'oro xxoted in arx articile irx tlxo l>y Sir IGdf:^ow'ortlx 

I3avid ixx j*olation to Oom. It. X5. IXyrd’s fortlxcoxxxxnj^ 
xxox*o j>l axxo o>cf">oditioxx. Hix* .Edj^exv'ortlx oixt tlxat 

tlxo It ay of AVlxxxlos on tHe Xtoss Xtarrrior, •w"lxc*i*o Ooxn. 
Ityx-tl Ijtxrojxoses to xxxalco Ixis Ixase, is an e:?£:CJollojrxt site* 
for arx attac^lc on tlxo cslxiof jxrolxlerrx of tlxo .Axx tare; ties, 
tlxat is, tlxo relations <*£ tlxo yVnttxx*et io Ixox’st of tlxo 
Ttoss Hea "wit-lx tlxo .Aixtaretic* ,./Vn*ic4s of Oralxxxm. l^and . 
Tlxo oxcjxl oral ion of tlxo i^aj* Helvw^eoxx C5ax*xrxen T^and, 
oxx tlxo east <if tlxo .Ftai*riox*, axxd tHe t^xxoon IVIaxxd 
Xtaixjafos is ixxxfxort xxxxt. Hir 13*1 ja;e wort lx sxx^li^c^sts tlxat a 
soc'ond Ixaso xni^lxt l>o j:*lac*od in CJralxaxxx X..*xxxd. XXo 
does xxot ^ix^c* tlxo looality, ax&d tlxo difficxilty -woxxld l>o, 
as tlxo >SV;o/*’ce, .ft7**d*crcx*xcre*, and X>e'?*.f*9-cr/x7ax>cf Havo slxo'wn, 
to roaolx a sxxtisfactory l>a»o Hy sea. X^'orosooing tlxo 
dan^ox* of wxntorix»^ a slxi|.> oitHor at tlxo Itay of 
"W Halos or in tHc* W’odcloll Hc^a, Hir X^djacovrortlx sxx|S*|;vosts 
tlxat- duLX'irxiac tlxo vx*intox* tlxo slxij* rni^^lit jxx'ofitalxly Ixo 
oxxx|_*ioy**d ixx soxxixdixx#? axx<I dx-cwrl^irxf^ itx ^A-ixtarotio seas, 
^ 2^0 do*il>t a eorta-ixx am*>mxt of sxxolx xvorlc: mif^lxt l>o 
<l€xne in -vx’ixxtor, l*xxt tHe <larlcrxoss an*l very sfxxrixxy 
"vvoatHor x^roxild xxot allow txxxy esetonsivo ;f>roj^raiXAmo 
of 'vx’-«*x’lc 30*1 tlx of lat. H. Tlxo sxxg^l^estioxx is made 

t.lxat aex*c>j*lxxxxes mi^lxt Ixo nxost xxsefxxlly omjxloyed in 
laying doxrxx oxxtlyixxg statioxis in sxxitaHlo jxlaoos for 
ixxtonsi'V'c* j^oolo^jioai >voi~lc anti also as a x'ap»icl xnoarxs 
of sooxjrixxig rxxeto*>x*olo^ieal dxxta froxxx tlxo Ixxf^lxor layoxrs 
of tlxo at rxxosiLxHor**. Tt is irx tlxo stxxdy of .Auntax'otic; 
rnotoox'olo^y tlxat- 'W’^o rxxay loolc for tlxo xrxost dofixxito 
jxx'aotioal rt'S exits, Tlxo I^CL-iZ'i/ C7/xx'c*Xi <!cr/r of He^xt. 2<4r 
Has xxn ar-tir-lo oxx tlxo j.xrof^cramnxo of tHo o>£:j>^<l-i'fcio»t 
Hy C'om. Hyrd, axxd ’vrill jxxxHlisH disjxatoHos from tHo 
o-*ci>oditioxx fx'orxx tinxo to timo, 

Txm dojxartxxre oxx Hofjt. 22 of anotHor A.nt€xroti<5 
03«:j*oditioxx Ixas Hoon annoxxnood Hy tHo ^N'o'W' 'V'orl*: 
eorrosjxondont of tHo Sir* XXxxHort 'Willsiins, 

aoooxxxjxarxiod Hy X-iexxt- O. li, XClolsorx and 3VXr. T. 
Ox-ossaxx, -p^ilots, JMr. 'VV'. Oastoxx and 2VXr- O. X^ortor,. 
mooHanios, Has sailod fronx 3VXon to -video on tlxo iXrst 
stai^o of His joxxrxxoy to T_>ec5eF^tion Xslazxd, from 'virHiolt 
Ho Hoj>os to maJeo an aorial sxxxrvoy of tHo .Antarotfo 
ooxxtinont, THo oxcpfoditiorx is taldni^ tv*’'o X.s3MolkXi!Ood<«^ 
"Vogfa aorofxlanes, and jxrox>oso® to fly from Xllooojcrtion 
Island to a j>oint on tHo ^ntarotxo oontinont^ wHloH 
xvill Ho nsod as a fioldl Haso for sxjtrvoy worlt witH tHa 
viow of ostaHliaHin^ motooroJLo^^oal stations. X^ator^ 
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Sir HiJil>€»rt> liojpog* -fco fly to t>l]ke> IFCoss Soa« -wlioro Oomcl* 
lOyrci e^t, worls:, Cbrui xeic^Ico a. liaae tKli.ore £or 

fiartilior olisorvatiiozis- 

X>3Efc. £2z>t;v'.Aja3> "W3B;x33X^iicrjsr» -fclxo l^iroo-fcor o£ 

M^ollon Tziat>i'f>ut>e of XnAoeitirial ]R«ea04Gbrola, -wroto for 
•fclxo JE^'ittstbiu.'rQjM, JR^cord, t>lxo quiartorly xma-i^aaE^ino of -felio 
XToivorsitiy' of X*iti'fcsl>uirg:’ki , an arbiolo, ■W’lniolhi lias lieori 
i^j>rin-fcocl as a jietxoiililo'fc, oo-bitloci “ -A-diio-vomoots i*i 
Xiidost^rial Xtosoaroli,** IX o l>o^n« l>y at.at>iji^ -fcliat> 

"vsTitili regard -fco a oarofixHy jirojiarod list; of fiffcy-five 
ziofod invoritiions^ soloctod liooaxiso of tilioir oconoxxiio 
valuto, inquixy rovoalod fliat/ all of t;lioso ^z*eaf iovori- 
fioiiLS liad liooTi mado l>y ai>-p>l 3 da|Cf eoiootifio Icoo-wlodgo 
■fcliroiigcli. ox;jiorimoot; . Ajft>or oxni^^Jiasiri^ -tlxo intor- 
dofioxidoiioo of *i>oro soioxioo ’ or ‘ f oridamoo-fcal ’ rosoardi 
on 0 X 10 liarid, and * aj>p»lic5d soioxico ’ or ^ ixidxist>rial * 
x*osoaroli oxi t-^lio ot;lior, a.xi<J also -tlioir intollocstiiial 
©quality, in or<lox* of ixnjiort-ario© an<l in di^^nity, li© 
jioints out tliat tli© oo-ojioi'ation in r©s©arcfi tyjiifiod 
l>y til© ooxnliination of foi'oos liotivoon tlx© XJnivoraity 
of I^ittstnirf^li and tlxo IVIolion Institnto, “ x^odnoos to a 
xxiinimiixn tlx© tinrx© olax>s©d from tlx© discovory of a 
jirixxciipl© in soiono© to xxxass' jirodiiction.*’ 

Txfcis laj^ liot-woon tlio <*ompl©tion of tlxo lalioratory 
© 2 <i.iorixn©nts and tli© fuH soalo ayxfil ioation of tlxoir 
xirasvxlts to ixidiisti'y is of #^r©at/ imj>cxrtaTioo to indnstxy 
ixi goxioral, Sir «Tosiali Stanxfj, 'W'lio ©alls it tH© * jioriod 
of floatation,’ iix a Watt IVlomox’ial X-iOOtxiro dolivox'od 
at Oi*©oiioclc, lias rooontly <iir©ct©d attoixtion to its 
©oonoxxxio sifxnificaxxc©. 'X’lx© various i'©s©arctlj assooi- 
ations ostaliiisliod in C^roat Hritain aro ivoll fanxiliar 
"witlx it as an industrial jplionornonoix, Jnoroasod cso- 
op»© 2 ratioxi liot^wooxx tli© jnn*o scionc;© rosoarolx ■w'-ox*lc.©r«, 
til© industrial soiontifxcs w^orlcors, and tlx© industrialists 
is imdonlitodly on© -way to rx^<lno© tlxis laf^. X>r. 
'W'oidloin xnalc©s a fair jioint v?"Ix©n lx© says : “ I'll© 

©l©ctrical industry, -vvlriioli is t>aso<l ii-pon tlx© i_>nr© 
scionc© rosoarcli of IVIiclxa©! If'ai’aday, r©qnir©d nearly 
a Imndrod years for its d©v©loi>m©nt . Ooxnjiar© 'vsT'itli 
tlxat tllo dovolojixnoxxt of tJx© x'adio industry or any 
of onx' otlx©r modern liranolxos of maxxnfaotm*© dnx'ini^ 
tliis jioriod of liottor nndox'standirxfj; of ©o-o|>©ratioxx 
axnonjar tlx© jinr© soionoo r©soaroli -woi'lcor, tlx© indns- 
tx*ial scientist , and tli© industrialist.” Tfx© i>amj>lil©t 
contains soxrxc^ aj>t and strilcinj^ illxxsti’ations of tlx© 
rovolntioxxs ©floctod in xnaxxy industrios as tlx© diroct 
rosnlts of tlx© ajxj.>li cation of tlx© results of sci©ntific 
r osoax'dx . 

XiM Octoloor 192T a xnootinjt^ ’was lidd at W"aslxin|B^on 
of til© Xnt©mational Xlxiion of Soiontiflo Itadio T©1©- 

jafrax.>lxy tli© TJ.Xt.S.T, Tli© first ixistalm©nt of tli© 

jiaipors j>r©s©ntod at tliis xn©©ting lias no'vv' l>©©n x>nt>- 
lisliod txy til© f 5 ©n©ral soorotariat, tli© offloos of wliioli 
ar© at S*4:, avonn© d©s j^Vrts, 3Rx*nss©ls, Tli© XJ-Xt.Si.T, 
is divid©d into four s©otions ; tlx© first tlxr©© cov©r 
m©asnr©moxits and standardisation, -wav© jprojia- 
l^ation, and atmosfxliarios. Tlio foTxrtli s©ction 
includes tlx© vrorlc of axnatonrs. Tli© j>i*ic© of tli© 
coxrxj>l©t<'> volnm© is lOO 3F*r©ncii francs. Tli© jpaj>©rs 
liav© l>©©n writtoxx l>y 'w©ll-lcno‘wn sjpcoialists fxroxxi, 
xnany conntrios- Tlx©y ax© ooxxixn©ndal>ly sliojrt, l>nt 
d©scril>© ixnjiorteunt rcsxxlfs on ■w'av© 3pro]f>a^ation 
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olitaincci. 1>y ol>s©x*vatioxx, ©3C]pexdxn©n.t» andl tlicoiiy'* 
.^Lxnon^gst til© 3 pa£>©z© ixi tlii^ jpart ar© tw-o l>y X*rof*. 
IB. V. ^p^X^loton. XX© discixssoa flrst tli© question of 
wli©tli©r tliGT© is on© or xnor© ionisccl layer .; in tli© 
ni>iier atxnosp^^^*^* and tlien tlie ixiflnono© of t©r> 
restxdal magnetism on radio transmission. Xn an 
interesting p»a 2 >©r liy H. JB. IVXaris, a tlieory of tin© 
ni>j>©r atxnos]pli©r© is advanced -wliidi accounts for 
til© jplienoxnena olnserved in connoxcion 'witli xnetc^oirs. 
Tlxer© is an instrnctiv© i>a]p©r l>y Van dor Tol oxx tli© 
ofPoot of retroaction on tlx© received si^nnal stron^^Ttln. 
Otlier iiap>©rs disonss fx©qn©xxoy standards, sliox*t wav© 
transmission, dir©ctional olnservations on atmo- 
si>lx©rios, tlx© inflnenc© of solar activity, radio trans- 
mission, antomatio recorders, and radio compass 
cal ilxr ation. 

Tmc place- XX anxes of mineral localities in central 
Bnropo Ixav© presented xrxemy diflicnlties in coxxnexcion 
■witlx mxxsonm dtissifi cation of specimens and -witlx 
topo^raplxicjal ixxdoxces. Tlx© recexxtly pnl>lisliod paper 
on tlxo snl>j©ct in tlx© Jlf ( Jxxne, 
I02S, pp- 44-1 -4rTO) t>y X*rof. Ib'*. Blavilc (Tra^ne) and I>r. 
JLt, .T. Spencer is tlx©x*©£oir© of special inrportanc© to j^eo- 
lo^ists, minora! oj^ists, and tlxo curators of rnnsonxxxs. 
Trior to lOlS it -was exist oxnary to xxs© Oormarx naznes 
fox* tlxo xxxinoral localities in central J±3nrop©. H^To-w- tlxat 
no-w {States l*avo l>een created, and otlxers enlai*pcod, tlx© 
official names of many to-wns liave reverted to tlx© ver- 
nao-ular, xmd tli© old Oemxan and ITxxn^^arian names are 
lieinix discarded in scientifio and i^eneral litcsratxxre. 
^Sometimes r-rxeso liavo Ixoerx direct/ -translations of tine 
local nxxxrxes or Ixave Ixooxx appro xcixnato plxonetic rxipro- 
dxxctions of tlie same namci-s in Oorxnan and IVfajafyax*. 
-An e:jcample of tlx© fox*m©r is ISI o v^ Ves, in Oasoolio- 
slovalcia, -w-lxiolx -w^as rendered INTexxdorf in Oorxnan. 
On tlx© otliex’ Ixand, Ziro-vnica in Xxxg^o-Bl*».-VTLa -was 
termed Sclxeraxmitz on pro -War A-ns tx*i ax* maps. Xt 
must liot !:>© supposed tlxat tlxo Oasecli, X^nxrxaniaxi, 
and otlier place -ixames are ne-w merely Ixecaxise 
tliey ax*e in lani^na^es not i^enerally faxniiiax*. IVXany 
of tliorn wex*e in j^eneral xxso in tli© IVLiddl© A.^<xs, and 
wrliilst tlx© xxs© of Oerman place-names dates froxn 
tlie time of A-^jricola, tlie XXxm|;^arian ones are of 
mxxcli more recent orij^in. In xniaced ,©tlinolog?ical 
districts it still liappens tlxat certain places liave t-wo 
officially reco^p-iised names. fcSxxcli alternatives are 
officially recognised in Ozeclioslovalc ia -wlien they 
represent the mothx^r tongxxe of at least 20 per cent 
of the inhahitants. The axitliors of the paper give 
lists of the State place-names, together with their 
Oorxnan and XXnngaxran eqnivalents and the xninerals 
foxind there. The -texritox-y covered hy these lists 
conresponds -wxtlx the former A-xxstro -XXxxngax^ian 
xnonarchy and those parts of the repxxhlic of Tolcmd 
-wliioh previously helonged to 0-ex*xnany and HBz-ussia. 

Xi!«- order that the pnhlio xnay hecoxne hotter ao- 
qnainted with oxx-tstanding featxxres of the IVfnsenxn 
collcotioxis, a sox*ies of special exhihits is heing arranged 
at frequent intervals in the I£4'atnral Histoxy lOepart- 
xnent of the Birmingham JMInsenxn. The present eap- 
©achihit is of * Blightless Birds.’ ..It inclndes a flne 
specimen of the Bonth -American rhea« somet^rnes 
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ofklled t>1K«k -Ajnci^rioatia. ost^vioVi., "witili i-xxkxsi^i&itiie^Jy 

2>owor-£i3Ll xiow xrolojsci,t>o<i. f>o t/Ho lanxr*- 

]pose» of 1:>o»J,«urtL<sox« tJrio l>izrdl ruioa, ]£4'ockX' “k>y 

sj>ooijaat€M:i3 of -fclriLO cslo^oly iroleut^odL DNTerw' SSi&&.\eun.<3. ki^wi, in 
-fcliio -wiTJLjg® CLjro irxxri^ili^lo ci.x]L!d tvko ir€»«bt>1:i.ex*s rosorxfcl>lo 
t/tafficwi l3.a,iT«- lo- t>l>o ±JrxG> ^wirn^s kjavo l>ooz2. 

jnxlei.p>t>o(f for* eoirv-ioo cks x^CkdoLlos. Tiro |^ra«s-g^r*o.oix orwrl- 
j>€»,rTOt> of 3>5'o‘vi^ IS^oalckircl ill-ustxra.too Ixo'w* a, Ixir'ci t^lraf lra.cl 
liftlo oooajsaoxiL t>o uao 'win^s ixr a. larxd onoo aljrrroa-fc 

fr-oo from, a^l^^roasi^o arxinoLala, lra» los-fc tvlxe jxo-wor of 
fli^lxt; arrcl is t>lrx*oa-boxa.ocl 'witlr oac-fci notion xxow tlxat marx 
Ixas intT*o<ixxoo<l n.atm*al orromios. A. lifo-siacoci clxra'wing 
slxo-ws tiro i^roat axxlc, ’wlxiolr Irooamo oactixxot loss tlran. a 
o<mtxxi:‘3?* aj^o» axrcl tlxoro is a oolonxocl oast of tiro Ixarrd- 
fdioxrro Axrotlror' moclol of axr of^^, Ixavixr#;? a cajraoity 

of xxo loss tliaxr t-vv^o i^allorxs, oxrablos ono to visaraliso 
a ^ij^axrtio Irixrci fx*oxn. IMCada^asoaxr -w^lriolx 
Ijooa-rrro orctirrot only 'witlrin x-ooont tiirros. 

Tixrs Txrixno IVlixristox-, IMCx*. Staxrloy fialcirvin., will op^orr 
tiio xroAV triafoty in IVfixros i=l/OSoax*olr llialxoT-atox'ios, 
bJiioffiolcl, oxr Tl*rrr*sclay , Oot. 11- 

Tfixc !N'<^>r*man X-oolcyor* X-.ootrrx*o of tlxo 13r*itislr Scionoo 
ijiriiltl 'will l>o ^ivorr tliis yoxrr l>y I?x*of. •! . -A.r*tlrrrx* 
'^I'liomsoxr, .Hoidos |;>T*ofos«ox* of natural liistory* 
I T ni vt^rsil.y of A Iror'd oorr , on “ Tlxo Oirltnx'o Valrro of 
fNfafxrx'al IHistox*y-” n'lio lootriro -w^iil l:>o cloli'V'orod on 
t Ik** xrftox*xroon of AVodirosclay, IN'ov'- 228, in tlxo Oold- 
rtioit-lis’ Id all, 1-iondoii, 1>.N^ lc.iir<l jrojr'xnissioxx of tiro 
t J ol clsnri tlis’ Cit >Tnjraxxy - 

Tx-ito C-ox*xioil of tlxo Koyal f^anitax*y Ixistitixto Iras 
«<*o€3jr>tod tljf^ iirvitatioir of tlio iSl i«’*ITiold Oity Ootrxroil 
ti> lioid its fovfiotlx Ooiv^x'oss and Jdoxrltlx ISrclxilrition 
al- fSHofliold oir d xaly 1 3-‘20, 1020. A_ jmlrlio mootirr^ 
t<* inan^xxi'at:.o tlio ax'ran/^oxxxonts w^ill lt>o Irold in tiro 
'J’^iwn Hall, fc^lxi'fHold , on J-*’'i'id*ry , Oot. lO, at 3 
utkIox* tiro olvain rianwlxij> of tlio J-<ofd IVIayox* of JSliofliold- 

Txxxq Oonnoil of tlio Ixrstitnto of Oliomistry Iras 
(ifoillod to ntiiiso tiro inoonio from tlio lo|a:aoy l>o- 
cpioatliod to tiro Institutes l>y tiro lato Sir A^loacandor 
l^odlor to jrrovido a solxolarslrip to l>o kno'W'n as tiro 
l-*t.^dlor Solrolai*slrij>. Tiro a^wax'd 'will l>o of tiro annrral 
'V'rtli.io of £300, and wrill l>o ojxon to follow's and assooi- 
alos of tiro Institrxto- Tlio solrolax* 'will •w'orlc oxr axr 
invostig-ation soloQtod l>y tlio Oomroil as l>oing^ ixr tiro 
palrlio intoxrost, ajrxd tlris yoax* oandidatos Iravo Irad a 
<^lioioo of tlrroo psrolrloxns s tiro storols of natrrral fats, 
ciet-oxrmixrati on of sn^ars in mirctrrros "witlr s]pooial xrofox*- 
eaoto to foods, axrd dotormination of oasoxrr, allmxrrixr, 
atKl ^lolxirlirr ixr milk. Tiro orcfronsos of tlio xrosoarolr 
vvill l>o mot l>y tlio Tod lor Tirxrd. 

Tixja: followinjCf distixrj^rrislrod foroi^rr xnoxr of soionoo 
'wrill l>o i^rrosts of tiro Taraday S^ooioty at tlio disorrssioxr 
ixsin^ Irold at <i:!aml>i*idg:o on Sofxt. 28 and 20 oxr 
** I'lomogfonoorrs Oatalysis x I*rof. Id. !0&okstx*dm., 
I^riirootoiTjL .TCJ-S.A- ; Trof- d- HOosokor, I>olft ; X>r. 

3". Hig:w'Ood, Hx'xrssols ; Tx'of- 3. Id. Hrdxrstod, 
f'oiioxrlra^on Trof. H. Ooi-iarric, Tax*is <]prosidoxrt of 
the Sool^t^ do Olrixxrio ot 3Pliysicirro> i Trof- JHL. X>trfrai8so,» 
t*ai'is 5 T**of* H, yoxr ISSxalor,. StookJrolm ; Tjrof* T. 
Oiordaiaii, l!d»r>3t€MS « Tx?of- O. ^MConron, Taxds y Hx*. Xdox:]^i , 

:c?ro. skuT-i,, 
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IMCorrrorr, Taris ; Trof- IM. Tolaxrya, Ho!flixr ; Trof- T. O. 
H^xoo, iXolrxrs Ttopikixrs XJxriyoi^ity, dJ.^-A.- Trof- -J*. A?V^* 
3Mr<5ia»aixr, a -vrioo-jirosidoxrt of tiro Taraday Sooxoty, xrow- 


at ^Stanford XJni'V'orsity, Oalifomia, is also attorkdinje^^, ;i. 
tiro xrrootixr^. 


T'WJSX.'V'n: major tojricss for disorrssion at tiro soooxrd 
Xntoxmational Ooxr£oi*onoo on Hilirminorrs Ooal, to l>o 
Irold rrxrdor tiro ansx>ioos of tiro Oarnog^io Ixrstitrxto of 
Toolinoloigy, Tittslmrgfir, d*a. , XJ-3.A-, on Idov. lO — 24-, 
aro tontativoly annonirood liy TI>r. Tliornas Hakor, 

irrosidont of tlio Xnstitnto, and cliaix-nraxr of tiro 
Oon^^ross. Adtlioirglr tiro Oorrforoxroo w^ill l>o similar in 
jprrriroso to tiro first ooni^ross liold irr 1020, its scojio 
Iras lioon oonsidoralrly ozrlar^od and tiro jirofjcrammo is 
rnoro intornational ixr olraraotor. Tiro disonssion on 
fircod nitrogoxr 'will rro do ir lit arorrso ooxrsidoralrlo 
intorost- Tiro li<xt.iofaotion of ooal, 'W'liiolr 'W'as ono 
of tiro jxrinoijraJ. snlije^ots of disorrssion at tiro first 
xnooting, 'w^iJl aj^ain oooirjiy a jrrominont jrlaoo ixr tiro 
dolilroratiorrs. X-.o'w tomjroratrrx'o distillation 'will l>o 
troatod l>y rojrrosorrtati'V'os of at loast a Iralf-dos&on 
ooirn trios- XTi^lr tomjroratrrro distillatioxi, j^owror froxxr 
ooal, ooal tars, and oils, oom^loto ^asifioatiorr of ooal, 
orii^in of ooal, coal w-asliing^, jiirlvorisod ooal, catalysts, 
and tlio gonoral asjroots of tlio Iritrmrinorrs ooal 
indrrstry aro otlior topics tlrat 'will l>o considoxrod. 
Xtojrrosoxrtati'v'os fi-onr XCn^i^laird inolrrdo IL.ord IVfolclrott, 
I>r. O- Xd. Uaxidoi’, IVlr. Idarald IMiolson, Ool. X.>indoxnann, 
I>r. H.. Lossin^, axrd Idr. lEdi^ar O. lE'V'ans ; Tranoo, 
Or<»rxnany, Xtaly, Anstria, IBolfariirm, II>onmark, Toland, 
Jdirssia, JTafian, Ozoolro -{Slovakia, Oanada, Idoirw'ay, 
^jrain, Olrilo, Xdrrmania, Jirpco-Slck^’'!^* and Idnl^airia 
w'ill also sond dologatos- 


!]MLa. O. A. SxnnKaaAxr, Tox*ost 6?ido, 7? * 'writos 
to jroint ont tlrat tiro statomont tliat tlio montlr of 
IVfixlrarram. of tiro ISdoslom yoar corros^ronds 'witlr tiro 
montli of A-xr/ornst*’ in orrr Oalondar of Orrstoxns and 
X^ostivals jmlrlisliod Rox>t. 1, is not, strictly s^r^akin;^, 
aoorrrato. It slioirl<l no dorrlrt Iravo Iroon xxrontionod 
tlrat tiro ooirrosjrondoxrco 'was ap>x>ro3cixnato oxrly and 
varialrlo. Tn all oqixations of tiro Olndstian axrd 
IMoslom Oalondar it must, of conrso, l>o romomlrorod 
tlrat !)Mosloxn foasts aro variafelo in orrr datinio;, O’wfnj^ 
to tiro fact tlrat tiro IVXosloxn oalondar is Irrnar. All 
datos tlioT'ofox’o rvork Iraok oaclr yoar ai>pn*03cixnatoly 
olovon days, 'witlr a xnasdxxmm variation of alrorrt 
22 days. 


A.1^ ixrtor*ostin^ oatalo^iro (USTo. S08> of Irooks, on- 
f^^a'vin^s, original dra'win^s, max>3, otc., x*olatixr^ to 
Sorrtlr and Oontral A.xnox*ioa, 'witlr slrort lists on Oxxlra, 
Hayti, Torto Idico, and X"‘alkland Islands, Iras jrxst l>oon 
ciroirla'tod l>y IMossrs. Tranois Edwards, X.*td., 83 HCr^lr 
Stroot, IVTarylolrono, 'W'. 1 . XJfT'wards of 200 'works ara 
listod. Tiro oatalog^rro slionld lio soon l>y roadoxrs 
intorostod in Soxrtlr Axnorica. IVXossxrs. Edwrards also 
ofFor for salo, in cataloj^rro Ifl'o. SOO, a nrmriror of Irooks 
on i^ardoniniS', lroxd;iorrltrxx*o, and Irotany. 


Ax*x*rL.ic3A.n?xo»rs axro invito*! for tiro foXlo'wing^ ax>x>oint- 

nroAti9» on oxr Irofoxro tiro datos montionod x An 

assistant to tiro Island Trofossor of Olroxnistx'y, Har- 
iM^Xosr-: — ;C?. fi^oorotaxry, !}3oard of Edrxoa- 
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S-"W.l- ^oar OAnciic^Eki^es, 

-A,. <T. ), "X^ic? iSoor^i>«,jr;y-, ^oo^t^isla. IE2clixoa.t^ic>xx 

X>«j»a,^*tjrrx€^rxt, VVri3,it>€>tia.li, S.W.l (Oct-. 1). A :BoTOLl^a,T‘<i 
J3o-i*o*:i. .K.«se>ai*ol:x i:S^ctl\o\4a,X‘ «Lti of 

Oto-I-o.i'jrr^^olo^y of f,lrio Mos^>ii:>e,l Xlio 

»oo»*ot>«,ry, Ai:iUciio»o:3e: Hosi^it&l, <0<5f>. S>. -A. 

locfcO-afOT ixx o<f o.<ia.'fcioa:i £K,'t> TCTjrxi'vox'si'fcy OJollo^o, 

Soof V».<*Jir».j3f>on. X'l^io IR.og^isfcra.r’, XToi vorsit-y Ooll«^^o, 

(Oot»- <S'^- A.XX eirii3eiiist>ekxx't> loofioror* in 

dojpa.x'tmesn'fc of Oivil lEn^in^oi'in^;?* Ai:*ol:iit>€sc5-t.nro, 
!13nilcfin|^ of ffio 33r€wdlfoj*<'l Toolmioa.! Oollo^o 

3Prinoi;f>&l, 'X'ool’ixiioa.l Oollo^o, X?T'«<clfoi^l 

(Ooti- 0>. A. !lioa,cf of t:.ho rlesj->«a.i'tiTriont. of oiaLj^inoor- 

inji^ of tilie Oon«f a-n-tii^ko Xooliiiic***.! Oollo^o Tl:i.^ 

nOii’esofox' of lEGclxxotxf ion, l-Ocl^xotxtioxx Oflfioot^, JVficltllos- 
f>T'Ongrln (Ooti. S)- A. et€::*ox*<'t-«,i:*y of flio Tixsfif ^jt-ion. 

c>f 0«fc» f-Cngpxioo»'« TTio fPx'osirJc^nt , ln«t,it>uit:.ion of 

C»«tf 9 ISn^inoox-s, 2H < tJ j*o»v€'ixxoi' Cjrrt.i-cion«, X-.onclon., 

(OoX. Al. fxxll -timet xxi^fesist'.a.xxti letc-fem-or in on^iixc>‘Ox*in^r 

«.t fluo Oefc.xvXiff 'X^oolan ic'ijfcl Oollo^o Xfjo X^x'inoi THo 

X'ooJ'inical Oetr'cliff <OoX- JLS). A. t^oniox' 4tJL£»:sii^ti<Axxt:> 

loC!fcnj:*e>r* in ctgi'icultim'o,! oiionxiMtr-y at. tOdinlxnT-^li 

and XCatst. of t*»oot.land Oollo^^-o of -A.^x-ic?i»lt-xxr-o *^JPlxe> 

Soox'otary, JKclin1t>nx-^?li azxci XCawfc of Soofclanci Oollo^^o of 
-A.i^i'ic5nlt>m*o, 13 C3 oot-|^o fcScjxiai'o, lEdixxizxxr^lx (Oof- li>). 
A^ lal>oz'at.ox*y asss^itHtanl ixi Uxo foocl-caxinin^ soot-ion of 


{;33B::;^oc>3ESBacBx:3pt SSO, X 9:1^8 

t/lxo X.,ow Xoxnj>enett>uji*e Xte«(j&aaro 3 rx Oai.arnl>xr^ 

Tlko fiSoor-otax-jr, X>ojpax*t>nxont; of Soie»ntii€Le and. Xnelxju 3 t>xrxal 
XXo€»eax*olx, Id Old Qnoon 6»tiX’Oot<« 3,W..l <Otsti. Xd>« 
A. l^aotoriolo^atti in -fclxo X>C!tjpart>tnont> of ^^iriooltitxxro^, 
Xrf^lx IF'roc^ in oonnojscion 'wit/Jx tilxo X>ai3ry IPjro-- 

dtxce* .A^ct., 192 <4 Tlxo Soc rotary^, Oivil l^ox-vioo Ooarn- 

xni»54ion, 33 Slf. SfoT^lxon” s Oxrooxx., X>xxt>lixx (Oof.. 20>. 

A lilxrax-ian of tlio Hi'ifcisfx JHXoclioal .A.issooiaf iOn 'X'lxo 

M.o<dical jfc»t‘ox*e> tar-y , l-5x'it.isl» ][VlocIioal >%jt9sooiat.i on, 'Xavi- 
sfoolc gSe^tiaro, W^.0. 1 (Oct-- 20), -A. x*03oairolx olxonxist 

in tlxc clof^az-tmcnt of Ooal Oas axxd X'nd Xncln»tx'ic-» 
of tlxo X'f xxivox*«ity of LcexlM, >>x*ixxxax*ily fox* X'OKoax’clx 

on carlxonisation X''3txc Hoj^iatrax*, Tlxo University, 

I-.coci» (Oct. 31 >. .A. x*****^*^*!^***^ <^f tlxo IVlnnicijpal 

Oollopce, T-*oi:*tsxno\ttlx Tlxc ^Soex’otary , Ollices for 

HijU^Hcx* ICtincation, 'I'lie IVIxxrxicixxal Oollejaro, Uox*t»- 
xxxoxitlji. -A. tcxnjxoz'ary le^otxxrcr in dernentax'y soionco 
axxcl fiygicixo at tiic "Warringf fcorv Trainizx^ C^oHo^r»» 

Xlattcx*»oa n^lz<*» Ui-i*xcij>al , 'Warrizx^toix X'raixxixxg Ool- 

Ixx^et, "Vicarage Itoael, llattersoa, t^.W. 11. .A.n irxMtmctor 

ixx mctal-woz*!*: at tlzc X>ai'li rz^^torx X^t^clxnical Oollo^cs 

'X'lxc 01>iof l^clixcatxoxx Oflicci*, JEi2 cl vacation Office, 
X>ax'lin^^toxx. ..A re«earc*lx assistaxxt at tlxc Hc^eai'clx 
-Associxxtion of l^ritislx JVIotor and -Allic^d !IVlaxzxxfactcxrers 

THe IXesoardi -Association of Tli'itislx 3VIc»tor atxd 

-A-llied jVraxzcxfactm’eT*s, 1 o liolton Koacl, W.-^r. 


Oviir As±X‘€>TX€>xrx%cAl Ooltixxm. 


’X'me .AjE*j:»aoA cun oap C^oimlxci? 1 ^ 0 T<rs-AVis<rTsri*:ojK.»: rro this 

XS-A.ami: Xt7T«ic lfl2T. X'lxis «.x>|'>roaclx v'^as Hxe closest 

ooxnetax'y afxj^x'oacJ'i to tlxo oartlx since tlx at of I-«cacell's 
Oomet in 17 *70- X'ixat- cornet Ixad l>een discovered 
only a alxort tirxxe wlien it nxade its near ajxixroaoH, 
and -of>eM^rvors did not know* -until later Ixo-w* small its 
di s t a fxce Ixeon (. 1 i million miles at minimum >. 

lML<jrr€90v*tef , It does not ajixjxear to Ixavo x>resented a 
slxarx> stellaar nuclexis, as 3E*ons -'Winneclce did ; tire 
latter featur*e makes it jjossilole to utilise tlie ol>sex*'\’'a* 
tions for a deduction of tlxe solar parallax. .A. xxeces- 
sary preliminary -work is tlxe calcxxlation of an aooxxrato 
^I>lxexneris at tlxe tinxe of xxear appx'oaclx- II>r. H. '^17. .A.- 
Irmes deals xvitlx tlxis pro Ixlexn in ATcatcj/*-. , ISTo. SSTO. 

He notes tixat -w-lxen tlxe conxet is near tlxe eartlx, tlxe 
3perturl>atiorxs of tlxe t-wo Ixodies Toy otlxer planets are 
practically identical, and do not affect tlxe comet’s 
^^xxocntx-ic position- Jt sxxffices, tlxerefore, in a 
»c>lutiori Ixy medxanical qxiadratures, to coxxsider orxly 
tlxe attractions of tlxe sxxn axxd of tlxe eart.H -nxoon 
system. H>r. Xzxnes made sxxccessive appx'oximations 
until tlxe Ixest accordance -w'itlx ol>sei*vation -was ol>- 
tained. He ^ives an eplxenxeris at intervals of a fiftlx 
of a day fronx «Jxxne 2£i-0 xxxxtil 3xxly 2-0. 'J''lie nearest 
«'I>F*roaclx to tlxe eartlx -was at dune 20 *3 -wlxen lo|[ 5 ^ A 
-^v-as 3-OOS2, ^ivin^ a distance of 3-00 million miles. 

^Vfr. Hen^t fcStrOrnjgren ^ives irx tlxe sanxe nurnlxex* of 
JSVexo^. an eplxerneris of tlxe comr-t at intervals of 
1 day from April 28 to dune 20, witlx corrections 
dedxxoed from olxservation. 

TraLE: 'I'ltAXsrsT'r ojr JVfxsaoTJixY iisr ISSTcx vj^^vinni* 1027. 

d- X*. Uajgi-xxla, ixx ^oxc:r. c/cj» for dxme, 

cnscxxsses tlxe plxotoigrajxlxs olxtained of tlie transit at 
H-C claims tixat plxo-to^ra]F:>lxs dlxtained wlxen 
tlxo planet -was oxx tlxe disc ^^ive muclx nxore rel ialxle 
results tlxan tlxe visxxal olxservations of tlxe timers of 
contacte. 'X'lxe reverse -was found in tlxe transit of 
X^on-us MIX 1882, Ixut tlxe t.efclini ejue of solar plftotOfirraY>>xs 
Ixas unproved since tlxen. . .. 

c 


'X'lxe fixxal rx^sult of a loxx^sf discr-ussiorx of tlie nx eras- 
ures itajives f>ositions of tl*c> jxlanct i»xdicatiix^ tHxxt 
e^g'x-ess occurred 24***7 eai-Jicrr tlxaxx tl>e time- calcru- 
latod from tlie AT'oc-xc^r'ccx/ ALirrtc* rxaa data. Tliis is irx 
vex*y i^ood agreement 'witlx tlxe resxxlts froxxx^ visual 
meas ures . 

IVf . Clozxnessiat fo xxnd fronx visvixxl ol>sx*>»-va tions at 
Ali^iers 20» from 3rd contact, 20« fx-onx. 4tlx. IVl. 
U>eslanclres foixnd 2S* f^rom a c*.oml>ixxatioxx of tlxe 
IMEexxdon olxsexvations s X>r- Tnxxes foimd 23** fx'om a 
coxnlxination of olxservations at a nunxlxer of o>>sex*%-a- 
toi-ies. I’lxe detex-nxixxat i on is of valxxe for cilxeckiix^ 
Ixotlx tlxe xnrxotion of tile's planet’s pertlxelioix anil 
tlxo sixpposed variatioxx. in tlxe eartlx ’s x*ate of rota- 
tion- 

d AurtjKSxx j^momr joesr 3Hr-A.M.»xmc3X*:a STPE:xrrir-w-A.an'‘J-:: 

xxsr iiisaoicnon.E', 1028. 'X’lxis pulxlication contains 

four plates reproducing plioto^raplxs taken durin;ur 
tlxe total solar eclipse of dune 20, 1027, l>y tlxe eacpetli- 
tiori sent fronx tlxe'olxservatory to dokternolck <X-*aplancl ). 
TTlie first >vas taken -witlx 1 sec, exeposure, and a focxxl 
lenf^lx of 20 metres. Xt slxo'ws muclx Ixeautxful det ail 
in tlxe prominences and ix-xner coi-ona. An in teres tinj 4 
set of coi-orial arclxes over a projrrxinence can l>e sx^cn 
io._ tlxe sou tlx -east quadrant, A.n eacposxxre of 18 so-c. 
'witlx tlxe same instrxxment sixows xxxuclx ^ gx*e a ter ej^texx- 
sion of tlxex corona l>ut less fine detail. Uflxere is also 
a reproduction of a plate -W'itlx 1 sec. exeposure tak^^rx 
xvitlx tlxe reflecting -telescope. TTlxe last t-wo plxol-o- 
graplxs agrc»e closely w-itlx eaolx -otlxer and slkow* a 
ctxxrious large Ixollow in tlxe nortlx-west cjuadrxuxt 
extending tlr^ouglx SO** of position angle r tney also 
slxow a prominent pair of nearly parallel coronal rays 
a little soxxtlx of tlxo east point. rrixe o.tjtxer plate 
contaixxs imven spectra of tlxe flaslx and tlxo xrmor 
corona, talcen -witJfcx a prxsnxatio ca ane ra, idtre excposurcs 
rangixxg from X sec. -to 18 seo. TClxe oveadap of 
nxoon neyond tlxe sxsn w-as- ad sxxxaJI tixat xxx«^y of tlio 
ixnages appear as alncxoat coznplete riaaga* - 
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i^^m^Bs mjrctsu, 

JKlJ!tf::EtA3U3Mcx3yca Tvr '3r-AJEgrM»x, — dlooisLna^TiL^ 
T*fc‘la-i:'i»i 4 l? ito *jt*«^it:a ioxnoam odf -fcluo 

I3€srvz.<fc€t jF*- JIS4.^^^0ty:» odf JBtoxi.ol«j 1 ix. Owijai:« tio 

t-hie* ffiuat 'trlrra.t^ ctcrsrelcyjpxn^n'fc i*» T'«fc.l3Li*fcl -wetfd cup* 

'witila otili 4 e>r* jf>ci.irtrC 4 o£ JP«.oifir-, a-^tox* itis 

cli<40ovc9::r5r a<^u 3 c*af>e ir».£oxn^at.xozx «a to its oar-ly antativo 
jijiMtit«tiora.s is &<cieucxt.y , 'X'liLe' 'fcvost re»c;oarcl of its *oiast>oxan.s 
o%>oot a ^xxxncijrocl ^roax's is ooxxtairxoci ixi XCllis’s 

“■ I^oljs^xxosiark I^osoa**cslTio«*” f>xxl^lxsl'xoci. in 1B31. Irx 

I S4rB tWo Itov* JTolxrx 3Vf xxjar^x'ici^o Ox*smujni.rt ]p>x*c^soTi.to<i. 
tc> If^x*ojaLol-i Cj5ovoin:a.xmoTxt. a xaraLeura.txsc>'r'i}>t oxarAfeoclyiriL^ 

I lie* x*t?syx.lt> of lals rc^soax-olios orx □Tali.itiaxx ovists* 

mv.tit xxt io3os arxei >ii»tor*y, cljr-a-wo fx-oxm xxativo soxxroos 
4ltii*izx|u^ a rosiclenoo of tlrairty yoax-s- Tlxo x oaarvxiscM-i j>t 
<Ji‘-,a 7 , loxxt fxis j^x'azxclriaxx^lxt ox*. IVTissTTooir-a UTorxr'y , 

41 <.liMtirxja:xxi»}xeM:i lijrxp:oxst arxcl ''faixitiarx soliolar*, 'wiko <lio<l 
lit IDlSt, "was to x‘ooo»x«t root it fz*oTr» tixo ■rriaixo- 

^<ii|->ts arxcl xkotos loft Hy Ixox- ^x-aoxifatlioi*, as "woll as 
‘-11} )j ilorxioxkt axxd olioolt it fx-oxTri fio** owttx l^jnoxv'locl^c**. 

x'ctsiklt is a xjnost valvxalklo axxcl ooxo jxt-t'lxoxxsi 'wox-lt, 

■t4*<> Wr kclc' ix-kcio<’'cl ixk soofxe* ftki* soxTrkxxxax'y . 'Tiio f oUoxArjxx^af 

II it Of x'xkat ioxx ixt x*«‘«latioxj to sxxxfxalxxkixk^ is of ixxf>oi*«'»Mt/, 

oj-yoratioxx xvas 7 >ox*fox-* tmoci i>y axx ado^it » -vv-ixo 

j« < { « 1 1 r'oci a lit^lk x*oxrkxxxkox*at ioxx . T'ijio IxmI-v "W'as 
oil a 7 >ox-t-al>lo altax*. afxnit t>ix‘t>«=» foot ovox* a ^xxt. 

'I t*^j>«*‘r*t clx**»-w okxt tiio V’-isoora tlxx’oxij^lx tlio aixtxs, 

<~.in Ki.*cl tlxo l>x-aitks tfix-oufyik t ixo ixostrils, axxcl tlxoxx 
l)tii K'cl tiiorxk ixx a soox’c^t sj>ot of tlio x»iai*o<*, T'lk<>» i>o<ly 
IN,!" tIiOXA allovvk'^cJ to rixaixi xxxto tiio jxit t hroix^it*^ axx 
* >1 »t''i»iri^ i»k tl-k«* alt ax. It w-^xs watoxatoci 'W'itrii oil — 

'-.jn it lalA?vc* 0 €i 7 >i‘ofoxxoci— axud tlio <'-avit>' iillcvcl to its 
7i.it uxal S75BO -witlx taf>a sc>alco<i izx oil. IxrxxVxs w-oxne> 

r« 7i<l<*xtxl 7 xl«arkt V>y fT*ot|ooTxt xrxo'\'ixx#3? arxcl tlvo slciix 
t 1 axkcl clotaolKrxl >‘>y x «i4xssa|uc<*-. tlxo floslx >>oixx^ 
^ijiioos^oci otkt tixi'oi j^x'xf«.>x*atioxks xktxtlxvx tl»o joxixts 

. 111*1 clxo]^xf>ocl itkto t li*-> 7 J*t. A. sxoall |>illax xvas 7>laoc5<Jl 

III tljo x'ojxrosoxkt tlxo Ixoclv, and it xnras iillod vij>- 

1 lio lr>ody xvas tlx*'Tk di'iod i»i tike* sxxtx, xxftox'* ■vk'-liic-ik it 

j>la<-*acl ikx a sittixxp: xiosttxxt^' and xixossod ixx a tajxa 
< < 17 x 0 xvitl-i a tkixlxan. 'X'Ho Ixaix tA'a*-., if ik< 3 iO€’*'ssaxy , 
f.c-^toxkod on XX. i til jartixxx. 

C^T 7 Aitrf-»sjtxjK JLivix"i..xc»tk: 3 S!'’x* xrxxoivi X^t-axiA.M. jr>x-. O- T- 

''Ijf'txkkan ixas jxiililisl »od in Vol. 0/> of tla» C7xo/o£rexaf 
a dosoxijitioxXj, xvitlk illkistrxatioxx, ot a six 7 >j>osod 
7 71 i. 7 >loxxx*t»jrxt of <7xiaxt5Kiit<^ fxoxxx i>oxxoatJk tlio fc>ovkl<lox olay 
« »1 iHo i’>kxx>xarxk ooast. it xvas fotmd ixx a txod of 'w'atax- 
tl< positod ^xavol at X..ixxxols.iln <4ill, alxovkt foxxx xxkiloa 
7101 til of 3 - 3 axt lo jp ool . it Ixas ixoork sooxi l>y JVtx*. ii- A. 
t^ixiittk axxdl IMTx- Xt<'«icl IVloix, "wfio ooxxcxxx ix^ tixixxlxixxi^ it- 
li* finitely Ixxxxxxarx axxci say tiiat tlxoy -vvoxild ox-jpoot t-o 
tiiitt It ixx soxxxo xxxax^trx tkot a^v^oxx two TLxxixxoilxal Ixoxxldox 
clii;y';5 (irit.ax-|^laoial of i^aat ^xx^lxa>. *r2xo» S 7 >ac*ixrxaxx is 
tlioiofoi*cs of soxxxo ooxksidoxafxla sij^iitioarxoo as it> ooxxxas 
fioTxi a Ixod. TLxxx<laxiyxTX|Br t>lxo Onaviot. axxd 'N'oxt.lxaxTrx 
<liitt ox i*xxxT>la 01ay» -w-lxiolx at. tlxis sjxot. is at laast 
70 tt- tlx male axxd ooxxsist-s 'vary lax^^aly of tyjpioal i>oxxl<Jax 
cliiy. rrixa soaoixxxarx looks lilca a xoo^lx at.toxxx 7 xt; at a 
Itaiid axca of Olxallaarx ox St. .Aalxatxl tiyfxa. It> is 
iixolkas irx laxxjart.lx» 3 ixxolxas w-ida, axxci 1 ixxolxas ixx 
tliiflcxxass, axxdL of yallowr traxxslxxoaxxt , fxxixxt-ly Ixazxcloci 
tliiat t .Aita. it. is xottgrixly alxijxi^csd, -witlx ^xartv of tiHa 
srn 00 tlx oxust* of a w^atax-wroxrxx jxalxlxla xaixxaixxixxj^ orx oxxo 
All t>lxa olxix>^ aa*a of oxxa fxax-iocl- Tlxa X«ixxrxakilxx 
<^U11 .fjpraval* tlxa sxii>^osad irrxixlarrxaxxt; oactxxxad, 

i« latax t^arx t>)xo ' Scsarxdxxxaviaxx g?:laoiatrioxx of t.lxa 
f>ni liaxxx ooast> arxcl latax tixaxx tlxa ‘Vi^astaxly ox St.aizx> 
^<ic>x Ixotxldax olay of 3Ei!axt:.lai>ool, l>xxt> aaxliax tJxaxx t>lxa 
Ulisvaot. aKxdl Sooe-feislx xixiffc, wlxicslx fomxs tilxa xrxaixx xxxass 
of tlio Ixouldox dxift^ ca^>s t>lrxa coastal cli:fit». 

BwA»r«i ix»r A3HrcJXM»np iSS»roqlU<ii36tx>. "iTlxa ixxxixoxtaiac^ 

^ttixolxodL t>%> tilxca doianr3be0!tJtsii aw^^cx i*x foxanrxax days is 
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ixxdic^tad not oxxly Ixy tlxa alalxoxato systvaxxx of sAvaxx- 
iixaxlstn^l^ itx -vojj^xa, Ixxxt; also l>y tlxa ai>i>oixxt>xxxaxxti of 
accxaditiad lVEastax*s of t>lxa SAvaxxs, a sxxlxjcMsit# disctxssad 
i>y 3C>x_ iT . '3C*icalixxxwt> ixx JBitxdsr {Sap^t. 1B38). 

Alt.}xoxx^lx tlxaxa axa aaxliax xaccxxds of tvlka p»axfoxwxaxxoa 
of t-lxa sw^axx-xxxastax*s clot>i€*s, t.lxo fixTSet dafixxita ap>jpoiKxt» 
xxxarxt xaaoxdewl ajxjkaaxs t-o l>a t.lxat> of Tlxoxxxas do 
fl.xxssiiaxxx ixx 1 3Ki - *X*lxo jxx'ixxxaxy dtxt-y lay ixx oaxixxjg; 
fox tlxa xoyal Ixixds axxd ixx xxxaiixt-ainixx^ tixa oxovm 
x*ij^lxt.s, wrlxxcslx irxcidaxxt-ally irx'volvad. tlxa sxxTxox-visioxx 
of swaxx-ltoopxirxj^ Ixy all jxxivata ow^xxaxs. I>x. Ticsofxxxx-sti 
disckxss^s t-lxaso vaxioxxs dxxt-ios irx datail xxxxdax* ttxa 
Ikoadixx^^s of tlxa xxxaixxtarxaxxoa of tlxo x’oyal xxxaxojyjati-va* 
tl»a jc>xasxT(x-vatioxi of tlko Ixixds tlxaxxxso! vas, axxd tlxo 
safaproaxdirxi^ of tlxa xij^lxts of pxxivata oxvxxaxs axxd tlxo 
pxx^voxxtioxx of fx'axid. A. list, coxxxjxilacl fx'oxxx xxxaxxy 
soixxaas, is aTXTxorxdad, jgi y-ing tlxa xxaxxxas of sxjvaxx- 
xxxastax's axxci ciayxxxtias fxoxxx ifxxoxxxas O-oxvys ixx 
to i70f>, wliarx iticilxaxd JEi.c>l>ax*ts was kaajxox of tlxo iCixx|^*s 
swraxks oxx tHa rTJkaxxxas. 

ojp- iiaxTTSxx OR.ifxas. — --IViiss X-.ol>oxxx* lias oorx- 
tixxxiad lx ax stxxdias oxx tlxc* laxv«? of tlxa i^lyrrxoxxtlx 
iixacilxy tkxa, axxd liax latast avox-Ic *Sfocr., pxaxt 

2, Ifl2fc5, 1>1>- •4rT3-f>30) is a voxy rxcxtaljla aorxtxilxxxtioxx to 
Okxx fexxoAvlad ji^a of dacsapxod lai-va?, sixxcio slxo is alxlo to 
slxow tlkat Ixotlx vtoaa and xna^aLojpa of tlxa lixaolxyxxxa 
Ixava dtxlxxxkta systaxxxatio alxax*aataxs l>y xvlxialx tlxa 
faxxxilias, jajaxxaxa, axxd nscxally avon tlxo sxxaaias oan Ixo 
xavo^xxisc’sd. t>xxt of 3*7 sjxaaias of Iixaonykxi~a kno'wrx 
fx*c»xn i-^ 1 ym OCX tlx , slia dc'*soi-il*c5s tlxa laxvas of 33, and, as 
axnoixjE? tliosa axo xapixasant-C'd xxxost of tlxa faxxkilias of 
cxalxs, Ixox scxx'vay of tlxa it^oxn> is of tlxa xxtmost im- 
jxoxtanc^a. 'T’liosa 'wlio axa c'^oxxcc’^xxxad Avitlx maxixxo 
ixlanlctoxx xvill owro xxxxxoli to liox fox tlxa xxxaarxs xxo-w 
jilaciod at tliaix dis^xosal l>y lcc»ys axxd oolonxad diafxxxos 
fox tlxa iclaxxti lx cation of tlxaix xxxxxtctxial i t>ixt jxaxlxapxs 
tlxo xxxost valvxal>lc»' x’ascilt is tlxa jxx*oof g:ivarx t^at tlxasa 
lax'V'co carx Ixa nsocl to dxoc?lc tlxo systaxnatic " ^rx-axcigfa- 
nxant of tlxa ad exits. it is not p>ossit>la at -pwraaenext to 

como to clafinxt-o coxxclusions on soma of tlxa-’i^toijeit'af of 
diff ic3xxlty , sinoo so rncxclx dajparxds cxpion tlxa corxractnass 
of tlxa i d an tifxcatioTx of sorxxa larvae dascrilxod l>y otlxar*s- 
Oano’s wrork, for axcaxxx|ela, Ixas fracjxxarxtly to l>a Ixroxxjglxt 
into tlxa cliscxxssion, Ixxxt cxnfortnnataly it is oftewL 
imxxossilila to ciisoovor -wlia't f^roxxnd Ixa Ixad for Ixis 
idantifxcations, and in soxxxa casos tlxay can ixa slxowrrx to 
Ixa-va Ixoan w'roxxg. JVliss 'i..al>oxxr Ixas introdvxoad sorrxa 
olxan^os ixx tlxa classification, Ixxxt tlxa most impxoxrtazxt 
jxoint saarxxs to l>a tlxa csvidaxxoa of xralationslxipx txat'waarx 
tlxa i.,aucosiids and tlxa X^i xxno tlx arid s. iioutrrxa’s Avork 

on tlxa itanizxielaa sIxoavs tlxat tlxa Oxeystoxaexata ara not 
a natural j^roexjx, and it is to l>o Jnopxad tlxat idiss 
i..al>oxxr’s pxajxar Avill laad to a raAj’'ision of tlxa Kraclxymxr^ 
Ixasad to a lar|^a axetant on larAAal clxaractox*s. "^Vlxat ia 
naadad rxoAv is tlxa idantifxcation of tlxa larvae of nxora 
of tlxa axcotio ora-lxs. 

X3!!«rmA.»r IxsTSMscyrs . A rocant instalxxxant of tlx<i nsafcxl 

Oataloj^Axa of Indian Tnsacts,”** in ooxxrsa of pxixixix cation^ 
is IPax't Ifi <i32B>, Jdr. it. SSonior-'Wixita <Oalcntta s 

Ciovormmant of india Oan tral X^xxtxlicsation ^^ranolx. 
l.*ondon s iii^lx Oonxmissionar f<xr India> avIxo lists tlxa 
Oacidomyidax or Or all IMCid^as of tlxat coxxntry. AJ|to- 
^atlxar,. 44 ^anaxra and 87 spxacias ara li stad^ and tl&a 
pxxxlxlioatton of stxolx a oatalo^na slxonld .^xroya -a 
valxxalxla aici to tlxa stxxcly of tlxa IDndian fornxa t>f is^htxxjt, 
important k>nt na^Iaotaci family of Xlipta^a. ^ixa 
Oatalo 4 ^na, it may l>a addad:^ is aditad 1>y a stan ding 
conxmittaa of antonxologmsts appointad in Xndia. 
]@aolx part aan' Iba pnrolxasad sapairats^^y^ and is pnb* 
iiidxad x anda ar ' tlxa . avitlxmrity ox. tlxa fSnyaarnxraosant of 
• ^ itodiia. ^ -i-. ;i, ; 
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jP^aMEcizNTjTB: jAJisrx» ^ITECS: xyi&csc^’vmmrsc oar O^z^r^. Xxk ek 

curbiolo (-^y*<w5. !3d. ©4, mscxdi ixx a. 

<3.oi>eKileci. 3m«moir fiall 'fc>il>li.ogx*eirpi]ziocil xr©(f©zon.coB 

iS?oc- JScri. ITblso- 4, 192T) 

i*x*of. IF*. IC. Sb\iclcLi^l£^ o£ ]i3xrCirxxx wibH tla.© 

by ^ X^tjupUciitiJ© 4BbazcL bis eobool In. t>b© dis- 

co vory of Cknixxxa.1 cells » and. conolndcs t>bat>» wii>bont> 
nncIcrAralviing tTbc oon.t/X*ibnbions of Sebwarm, more 
credit; sbonld be gfivon tio IE*xajrlcbxj o and t.o bis £>xinil 
and co-'W'orbox* Valentin. He jxoints ont tbat tbo 
prinoijxal in>/'Cstig;ations» leading to tb© discovery of 
cells in animal tissnes 'wox*e carried oxxt in two schools 

in Oermany ^in tbat of JPxxrlcinje in Hreslaxx, and in 

tbat of vjobannes IVtiiller in Horlin. *'l'o tbo latter 
sobool belonjgod Sebv^^ann, wbose first |;>aj>«^>rs ajxjxeared 
in 163S. I*nrlcinje and bis jxnjxils, w'bo v'-orlcod ixx bis 

bouse, and in jjartionlar Valexxtin, discovered colls 

tben termed in 11-5 x*os1«lxi .^Corwe/tm., 

^in various epitbelia (1835— 3 T), in tbo 

notoebord and in cartilage (1835), in boixo (1834), 
in nervoxxs tissue (183G ; tlioy liad been already 
observed by IKbrenborg in 1833), in tbo |:>igxxxexxt layer 
of tbe x'-etixia (1837, by Valentin, 'wbo saw tbe ixuclei), 
and in various glands, for exc».mj>Je, liver, fxancroas, 
xnucous glands (1837). ISTxxoloi -were observed by 
Ha^cblcoxv of tbo Hreslaxx School in e|->itlielial cells 
in 1835 and tbcj xxxicloolxxs by Valentitx (1837, but 
Il.udolf Wagner bad sex’*!! tbe nxicltiolus in 1835), and 
tlxe names (7eZZ-*xZa and Zc'ZIg v»-ere used by tbeso 
authors. XJnder tbe dix'ootion of I*urltinje, systematic 
researolies on tbe w'lii<.>le range of xxriirnal tissxtcss xvere 
cax'rie<l out- In Sej>texTxber 1837, X’xix'kinjo delivx>red 
a leotxire in X*rague on tbe gastric glaxxds axxd tbx^ix* 
cells wbicb be bad x’ecexxtly discovered, and ixx tbe 
jxiate (re^xroduced ixx X*x*of- StudxxiiSlca’s mexnoir) be 
showed also xnult-ijxolar ganglion cells w^itb their 
nuclei- T^rof. St«a€lxii€^^lca*s documented coxxti*ibution 
is of great interest and imfxoi'tance to all concerned 
in tbe history of our IcraowJodgxs of tbo c<!j11. 

X^owEJJEt Ax-.oon.oi-. jF-aoiwc VjE^xxcac.A.mL.K I*aoi>xjoTS. 

Some xnoxxtlas ago tlio XJ>x9ixartmont of Sciexitific and In- 
dustrial XXeseax'olx ;nubbsb€>d a inexnox*anduxxx on tlie j>ro- 
duction of jxo’wer «dcobol from grasses, straws, and waste 
vegetable xnaterial (Ftxel for IMotoi* Transport, X^oxurtb 
IMfemorarxduxn, 1027, Od. ), In tbo Axigust issxxe of tbe 
AtxxxaZs of li'ioloffjj ( Vol. 1 5, INo. 3 ), A . C. Tliaysen 

and X-«. 13. Oallo’way give further details of tbx>ir w^ox'lc 
on this subject, -A method has bxsen worlced oxxt by 
■wlxiob such xnatx'rials as maize cobs, etc. , are hydrolysed 
by dilxxto acids and tbe resulting liqixor femxented to 
give a mixture of etlxyl alcohol and acetone, exxxinently 
suitable as a motor fuel. pressure vessels are 

re^xxired, and yields averaging 20 gallons pox* ton of 
dried material are reported. The orgaxxisnx employed 
is tbe pentose -fermentirxg JSctc-iZZ-hts €z<:iGtoGtH,yHo’i4.ft 

(2!^ortbrop>, and tbe conditions roejuired for a suc- 
cessful large scale fermentatioxx by this oi*ganism are 
fully described. 

Hnzvxbxx&s OIF ^i!i¥*Knorr.i.irf4 There are at 

least four large industries in ♦! apan in wbicb tlxis 

fxin^^s is of first importaixce in tlxe xrxanxxfaotux'es 

of race wine, soy saucer, soy obeese, and sZhocZvhc^ a 
distilled alcoholic liquor. In this ooxxxxoxiori a x*ocont 
study of XCobiebi Osbima on tbe protease axxd axnyle^e 
of ojnyzcB is of some econorrxic value (doxx^r". 

of CJolZ. of Agrx., XXoklcaido Imperial University, 
Sapporo, .Tapan, vol. 19, pxxrt 3). A xxew method is 
detailed for quantitative estimation of these two 
enzyxnes by wbicb deterrrxinatioxxs can be made easily, 
and accxxrately, Axixylase or diastase is not 
one sixnplo enzyme. Amylascss of 
different origins^ often slxow diffojront velocities of 
aotxoxx, w-ben their starch '^liquefybxg, desrtrrinisixxg, and 
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^0, 1.0^S 

saccharifying activities ara compared. Xn tbe present . 
paper tbe stamb-liqxx€»fying reaction is deter mined by 
xKxessuring tbe viscosity change of stax*cb paste with 
Ostwald^s visoosixneter, and tbe enzymatic activity 
in these determined from a prepared scale. Starch- 
saccharifying reaction is tested by reduction ^ of 
Felxbng’s solution and by ©nding enzymatic activity 
fi*oxn a scale prepared by using a generalisation of 
IL*intnor*s unit. A protease wlxiob acts nee^ to neutral 
reaction is estimated by casein liquefaction, tbe un- 
digested casein being found as a precipitate by using 
a xxxixctxxre of nitric acid axxd xnxxgnesixixn sulphate. 
Soxxie precautions for elinxination of errors in the use 
of Van Sly Ice’s ax>paratus for tbe determination of 
ct-amixxo nitx*ogen ai*e also suggested. 

OvTror.oov oxr ScJO-AJa-o^x^flrjB: Hvraxxixs- Tt is well 

Icnow^rx tbat tbo sugar-cane in Java has sxxffexred very 
badly from ‘ sereb * and mosaic diseases. Cl. Uremer 
(ixx Arc/irie/’ voor cZe iS‘vtcZc^rZ^<i,x4^tFZ& i'Tt. cdLeFZctrt€l9ohk 
JTvxdic, part iii. 505 ; 1928) has pxxblisbed an account 

of crossing and btxclc- crossing vai'ieties of 
oJffio-i'TVCLr^'rrh and .S'. ^j>on,tctTtG%€,trt. xvbicb x'osxilted in tbe 
pi'oduction of hybrids w'itb high sixgar content axxd 
ixxxxxxuxxo ox* very x*osistant t<.> those diseases. Tbe 
follow^irxg cytologioal details are abstracted from an 
ICxxglislx sunxiiiary received from tbe author. aS. 
oJffioi'Tho.F'Kt'tn, has 40 ebromosomes (Ixaploid) cuxd aS^. 

56, W'bile tbe of tlxe cx*oss between tbexn 
bad 136. Tbe axxtlxor concludes tbat tbo additional 
40 obromosonxos oT*igiTxated by tlxo loxxgitudintxl split- 
ting of the iixaterixal (.S'. ojff^ci,Tt clirornosoxxxes 

dux'ing fertilisatioxx. Tlxe plants in gexxeral re- 

sembled those of tlxe I*'^ gonoration. I5aclc-c*x*ossos of 
aS^. offic'-Znctr-u^Tn. and b’j xxiants bad 148 obrorxxosoxxxcs, 
ixxdicatixxg tliat tlje Haploid xxumbor of the former bacl 
doubled again duriixg fertilisation. It was by crossing 
tliese IxacJc- crosses 'again w-itlx aS'. oJffic.irt>€Xirt4m tbat 
plaxxts wore obtained of biglx value for cultivation 
axxd resistant to botlx ‘ serob ’ aixd xxxosaic. Tbe 
somatic ebromosomes of plxxnts fx’oxn this crossing 
vai'ied in nurixbor from 106 to 120. A bybri<l of 
aS'. ojffioi.ri.<jur't€vt%- axxd a variety of aS'. fx*oxn 

3^ox4;b CJelebes again sliowed an ixxci'ocxso of 40 ebroxxxo- 
somes, pi*esuxixtxbly tbroxxgb tlxe splitting of tbe aS'. 
ojfiol'tx.fxr'vi'm. ebromosoxnes. There is soxne evi<lence 
tbat tlxo size of tbe plants in Z^€x.coZixxrxx.Tn, is dependeixt 
on tlxe ebroxnosomo xxxxxnbor. iSome of tbc5 nevir sxxgar- 
canes, with aboxxt .57 as tbe Ixaploid clxromosoxne 
nuxnbei', obtxxixxed ixx tbe above eacpeiriments were 
crossed again vritb aS'. IB’rom these 

crosses robust plants were obtained witlx about 170 
ebroxnosomes in tbe somatic cells. Though these 
bybi*ids a»*o useless for cxxlti vation, it is suggested tbat 
i*ecrossing them w'itb tbo best vax*ioties of xS'. 
nxigbt result in some hybrids of high value w-itb very 
high cbroxnosoxne nurrxbex*s. 

UjE»jpH:ifc Tai-^ozoio oy X^^vsxciMCxa. “ Tlxe T'auna of 

tbe Agglomex-atio Slate Series of ICasbmix* ” by tbe 
late Id. S. Hion, with an introductory ebapter by 
O. S. IVTiddlemiss, is tbe subject of a memoir recently 
issuc^d by tbe Oeologioal Survey of India 
l^ew Sox*ies, vol. 12). Tbe discovery of this faxxrxa 
fills ix» a gap xrx Himalayan geology between tbe 
IVIiddl© CJarboniferoxxs (JF'exxestella Shales) and tbo 
I*anjal Trap wbicb xxnderlies tbe I?erxnian- ^ Tbo 
geological structure of tlxe district is dcxscribcwi in the 
first sixeteerx pages and illxxstratod “by a map arxei 
sections, tbe remaixxing portion (of tbe 42 pages) 
being devoted to tbe fauna. Tbxs oonsiata alxnosfc 
entirely of Hraebiopoda, and 

predominating, Hiicact , apeeifie determination has 
not been possible in some oases, while a , few J 4 ro 
defined as new spepies. .The slac photo*-ty|g>e plates 
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o£ TbuO,^^ Ictmv^ ^ac«co-ui^t>o< 3 . in £i^ -uuanfiLl 

Elacs^'KmcMfBas^tPS 3 ri?«; XJa! 9 n»m 3 rn»xT»OT:isro- Mx*. 0 -. 

l^fiboOofciiPtvI^y Jieta oetiTriodl ont> eua. iarn.]pojrt:<k.xi't. giojrlos of l^ox- 
o-jcnoirjLjnr&ont^s dlofcoxrmino »o fox* ns p^ossifelo t>lxo ooncii-, 
tric»EXH ixn<i.oir 'wiriiolii Tmciox-t-tiamst. f nolt^s nncl xuodlolrt.^mTOC»cl 
foIc3.s XTxigrl^'fc l>o fox*mocl^ nn.ci -fco stticly "blxo o<focrt>« -pi-o- 
cluiood T>y n ola^trio sxix>j;>ort.irLj5 la.:y'Ojr on 'fclio foxmi of t>Jxe> 
si^mxcTbiAT'Os ciovoloiijocl l>5r ooranj^rossiori. on -fcfio jnntorinls 
«.l“><>v*'0 i1>- Uis reoorcl of -t^lno xe»snlt.« nncl csonolosions 
rofxoJ^icMJt nj>j>om'S in -fclAO iSc-l. fox Joly 14 * 28 - 

XTTicioxt.lixo.sts ni;:>T>oo.x to l>o fa-vooxod Icty 

tioit.3^ of tlic^ s-ixl^MtxntitJLm, xi|:>xv«-xcl-rriovixT^ xesist a.xxoos , 
0.0 cl orioc^xitvl clistxil:>xitt.icTXi of tlio ov€»xl>xaxclon , tlio Inttox 

Of >i»clitio»i jiauxtioxxla-xly ofXootivo 'wlxoxx tlio i^xontor 

w<‘i^>xt lios fnxtlxost fx'om tlxo j^oint at xvliiolx tlxo notivo 
j>i*o.s!sox*o is n£>i>lio<l, OomLjpaxison of tlio xosxilts vxitlx 
l-lit* ©tx'xicitxixos of aotxxal moxxxxtain sytstoxos slxows tlrnt 
ti ^rotxl c«-so fox virxdox-tlixxxstirx^ oaix l>o maclo> ont fox tlxo 
Jlooltios, l>xxt tlvo j>xol>loxxx of tl\o ciixootion of xrxovomciot 
in t liC' oa»ci of tlio jf^V^xiixalaolxiari «tx\x< 3 toxoM still xo-xoaiixs 
inf li'toxTiiiTxnto- ilVlx- IVl tvcOaxt liy ^xoixits ovxt tlxat Ixo lias 
<li MO ctvoxod 1x0 oxitoxia l>y Trxoarxs of w.'lxio.lx xxTiclox-tlxxuxsts 
niiurJi^ <^ii*^ti*x|^ixisliocl fx*om ovoT*tli»-vxst« fxorxx a»x 

o>c*m iiriat ion of ti»o s txixcitxii'Ois tl loxnsol vos. IPliis is a.n 
iixif *f>i*taxit ooixso<3[Xio>Txoo of iSJowtcxn’s law of aoition xxnd 
T'f‘j*oti<>n %xliic!li i« fxc^cj^xxt'Titl^j" ovoi*lool<od ixi p^c'ioloi^ioal 
< If I >t ioiis. 

H A i>io.A.on’ivx*i"s^ ATsfrt As.nr’aox'Xi V'STOS. ^'Vvxpjnst 

iMMtK* of tlic' o'ijt.r’tt CM^ o/* Jb’’ rctti-JcZ'i-t* JT oont-ains 

tin of tlio |,■>xosolltatiolx of IJjo 3 <^x'aril<lin IMo<lal 

to l*rof. Waltliox K<’»xnst» of l-lc’sxiin., oir ]May 1 <t, and 
u oc »ji irn linioetf ioxi fxom i»xof- Noxnst on tlxo aliovo 
Kii > »jo<*l , wlxioli, irx tlio al>son<^o c.>f 4 lie* atit.liox- -was x'oad 
t>\’ J >1', J. Xj«*,xxjcr»o»xix. I'x’of. INIoxrxst ooxx-Mifloi's tliat tlxe^ 
Moin-c-t' of tlxo lax^JTO amoxmt of onox|j^v t^^cjxtsnclorl as 
rtif li>»t ioii itx tlx<^ xxnivoi'so <lxxxin^2j tlxt* Ixvo tliotxsaxxd 
stiiJtioii t liat t lie*! si»n Ixxxs e>xisto<l nixisl Ixo sexii^i^lit 

foi- in ra« iio 4 v< 5 ti VO jixoocsssos- '‘I'lit^X’O xnost l>o edomonts 
\viii<*li iif'oorrxfxoMOk moxe^ xajiiclly t.ixtt-xx nxaniixixv, and in 
HO floinjt^ ^ivo off xiittoli nxoxc** iie'>at- ''l^lio>' xnxxst Ixavo 
citAxniic* we>ifj^lxt.s artxl tlxoix xatliivtions Ixo of 
Kliortf'i’ -wavo-loTi^tlxs tlxarx tlioso of tlxo l«xow^n xadio- 
xiftivf' oloitxxonts. Tlie^ n€>'vs''ly ciisoo v'oxc^d csosmio x'adixx- 
«|>^e>ax« to l>o of tlxts tyj^io, and yjx'olxalxly fives to 
tw<'nl_v nriillion volts 'wocxlcl lio nescer^ssaxy to j^esnoxates 
it iixt if Astxo jxlxysios is, Ixo oonsicloxs, do|>e>ndont 
nioT'f^ tlxan any otlxox* soionoo 0x1 daxixxg: Jxyx>otlxe?sos. 

'"riTis otr* SSixoierx ltA.x>io AVa ' vxes, In tluo 

J^cthor-cftorif^^ J^ecortl fox «Jxxly ir*tox'e*stin|5 oxyxoxdxnesnts 
l\v II. 'I”, ifxiis, of tJtxo .flesll IL.al>oxatoxie>s'’ xoseaxolx 
tit'j >«T'tmont, to dotoxxxxino tlxe? fxatlx of sliox't x*adio 
axes dssoxilwisd - *l'''wo xesoc’^i vixxj^ xvnte^xxjxas |:>l€kCiod 

M. Hlioi't flistatxoo apiaxt xoooiv'o an ixxoonxingf wavo at 
v diffesxoxxt tinxos -wlxiolx dojpoxxd oxx tlxe^ dixeotioxx. 
e»f xt>oc‘^tiox-x. If tlxe> oixt^xot of tlxoso x-ocsesi voxs is 
«<*pti.T*at«>ly oeiinnoot^evd to a ]f>aix* of dcifiootioxx olootxodos 
of a ejatlxodo xay os<iill<»|5xaj:>iTi, tlxo jxattoxn txaood on 
1 lio ftxoo of tlxo txxlio l>y tJrxo stxoaxri. of olesotxoxis Avill 
l-*o ditToxesnt fox oaolx dixootion of tlxo inooxninj^ wavo, 
"liio ox:|>oxianonts slxow tlxat, ^'Ixoxx elaylii^lxt oactonds 
o\'t'r tlie3 ontixro txansnxissioxx faatlx, tlxes IxoxiziontaJ. 

c>f xooo]|ption is small \ tlxo fij^xxo on tlxo oscillo- 
^4x*»xf>l> Ixoin^ xxxoxoly a stxeuL^lxt lixio ox a vox'y tlxin 
IVIxon tlxo snnxiso ox . sxxnsot slxadow* veal 

xxe^xoss tlxo 'jxat^ of txansmission, tlxo ollxjxsos 
oecjoxxio c^xxito nxoxxoxxnood , 'Hxis sooms to indioato a 
*^fxac*tion of tno slxox*t w^avos alonig: tlxo slxadove wall. 
A v'*>ry long; soxlos of olxsoxvations veoxxld Ixo xoc^xxixod,^ 
liowovox, Ixofoxo tlxo oxcaot law oarx l>o foxaxxd, TClxo 
pa.ti,tsexxs txaoedL l>y ,tixo osoillomraixix olxang^ not only 
m sliaj>a» l>nt alsci in ^Ixo signal fi«nx^ axo 

eoxaetxxnoat oona^ijcxHoateHd* .‘InaLt tlxia is 5>xo1::xai>l5^; ^no to 
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intoxfosTonco Ixotveoon tveo veavos of di:fi&&xont aofonlitndo. 
-Altlxon^lx tlxo fading; of slioxt wavos oan l»o oansod l>y 
:]^^xd onan^os irx al>soxj>tion» it is ^xolxalxlo tlxat olxsng^o 
.n wavo xntoxfoxonco is l>y fax tlxo eorrxmonost oanso of 
^Ixis jplxonoxnoxxon, 

I^noTPOonxcMTO^x* X>K:ooiwtxosx*ino'*sr o®* H-^^onooscist 

Ajz.'MXym- *I*lno *T €»’tcr*-rhctZ Zhft .drae^xiocm Heurni^CiCtL 

fox dnly contains an intoxosting najxox l>v A, 

O. Hools^^man xxnd JEt- O, Hicldnson dosexioinf^ o-acnox*i- 
nrxonts oaxxioei oxxt on tlxo x>lxotoolie»xx:xioal docoxnj^osx- 
tion of Ixydxogon as&ido, mSfa. In s(xito of its violontly 
O3c|>losivo ^xi-oi>oxtios in tlxo licjxxid state’*, liydxojgozx. 
as&xdo vap»oxxx caxx l>o Tna»xit>TJLl ate>d faixly safoly at low 
13XOSSXXXOS <<?«., 13 cm. >, and tlxo ^as veas foxxnd to Ixo 

locoxxxixosod l>y nltxa-violot xacliation f xoxn an alxi - 
nxinixxrxx sp>ai‘lc, only w^avo-lonjgd>lxs slxoxtox tl»an 2400 

Ixcixxgs^ offoctivo. *T*lio jpxodxxcts of tlxo doooxnjxosi- ' 
tion veexo Ixydxo^^on, xxitx*ojgon, and ammonia ixx tlxo 
foxm of anxnrxonixxxxx aziido, veliiclx ajr>ooaxod as a velxito 
solid- Tlxo rolativo jxxoj3oxtioxis clojxoxxdod oxx tlxo 
xxitial fxxossxxxo azxd tlxo timo of i llxxnrxination, and 
nxolxalxly all tlxo docorn|a*osition |3xoducts wcsxo sot 
fxoo sixxixxltarxooxxsly. Tlxo analysos fox liydxoi^on. 
and xxitxo^oTx veoxo oanxiod oxxt Ixy xnoans of a ej^xxaxta: 
filxx'o |gaxx|Ko, axxd a clotoxmix>atioxx of tlxo nxolooxxlax 
veoij^lxt w^as made», xxsixx^ tlxo filxxo and IIVI‘l.«ood igau^os, 
Tlxis slxoveod tliat lxydrc>^.?oxx aaddo va^xonx consists of 
xxn assoc i ex tesd lUNT^ ixxolocvxlos as veas dod^xcod l>y Honnis 
and Xslxarxx ( 1007 } f»*c>xxx a vaj:xoxxx doxxsity xnoasexxoxntxont. 

^A.t'Ojvxio Wisxcxxx'x o®* CTigsxxjm:. ^TIxo accop>tod valxxo 

fox* tlxo atoxxrxic woif^lxt of cosixx.nx is 132*81, and is Ixasod 
xxjfxcxn tlxo w-oxic of IticHax’ds axxd .^Vxclxilxald <1003>, Ixxxt ' 
Aston <1021), xxsing: tlxo xxxxxss s]pootog;x‘aj>lx, foxxnd tlxat 
ce’jsiexm is a sixnjxLo e^lomont veitlx a mass of 133 rfc: 0-2. 

A. xodotoi*xniixatioxx of tlx<3 atonxie* woi|^lxt was tlxcjxofoxo 
xxxxdortale-on 1 > 3 ^ tlxo lato X^xof, Iticjlxaxds and jM, iF'xancon^ 
and tlioix xosixlts a^*o js^i von in tlxo JZ o-f-e.rruxl aj" 
cear/x cyH^rrh-lcctl tSc*ol^*t'y fox* Axif3;xxst. Tlxo oosixxxn ejtixlorddo 
exsod veas jpxojpax'od fx*oncx rooxystallisod cosixxxn alxzxns 
velxiclx veoxo convox*tf?d into tlxo clxloxido and tlxon into 
tlxo x**^^*"^^***^**^!^* w^Ixoxx fxxxtlxexx* xocxystallisations veoxo 
oexx-xiocl oxxt. Tlxtx clxloxido xvas xo-foxnxod Ixy tlxoarmal 
docoxxx.j>osition of tlxo ^ox'clxloxato in a jxlatlxxxxxn Ixoat, 
and tlio jxixxity of tlxo fixxal pxxodvict clxoolcod l>y sjxootxo- 
scojxic oxtaTxx.inextioxx. Tlxo xosnlts coxxfxxrrxod tlxo valvxo 
132-81, tlxo j>xot>al>lo ox*xox Ixoxxxg; 0-012, and so tlxo 
discx-ojxancy Ixotveoe^n tlxo clxonxioal and jxlxysical 
do toxnxi nations still x'onxains. 

Hioii: I''THi:<^xrisj*JOV A3L.rxia:a.X!srjvTc>jEts. ^Ixx tlxo 

J27^e'o<x-sicr*Z ^ ot.c-m.ctZ fox J vxly , a dc*soxijxtion is ^ivon of 
Jax^^o jxowox I'xigclx fxoqexoncy altomatox's velxiclx aro xjsod 
fox ixxdxxoticxn fxxxnacos. It se»oms tlxat tlxo dllHovxltios 
fox-mox-ly oaci-xoxioncod ixx xnalcin^ Ixlglx fi*oc|xioncy 

altcxnatoxs svxitalxle^ fox commoxcial jxxxxjxosos Ixavo nove 
l>oon ovoxoonxo. Tlxo jxxiixcixxlo of xxsing: oddy eexxxonts 
fox o jpcx-atijxj^ motal fxxx’xxaoos Ixas Ixoon Icnown fox* 
Txxany yoaxs and oHoxs many advarxtaj^os. IXnlilco 
tlxo xxso of fxixnaoo cxxxcxlxlos ox oloctxic? axes fox molting, 
tlxo oddy oxxxxoxxt systoni Ixas tlxo jgx*^at advantag^o 
tlxat no ixn^xxxitios caxx jxass into tleo xnotal., Tlxo Ixi^lx 
fx-oc|xxonoy oxxxxoxxts also sot. a jxoveoxfxxl cixoxxlation 

wlxiclx cacusos intinx.ato rxeixcizxg: of tlxo Ingxevdionts, and 
consoc^xxontly a Ixijglxly xxnifoxrxxx jxxodxxot, Tlxo xnag;"- 
notisixx;^ coil is jxxotoctod fxoxn tlxo Izot cxvxoilxl^ l>y 
aslxostos slxooting;^ and saxxd f>aolsiing;. Tlxo I£iO IsdLlo'* 
veatfc fxxxnaco xxxolts 4^iO 11>- of stool in al>ont ISO nxinn^os, 
and tlxo coxxsvxrrxixtion of onoxi^y is at tlxo xato oif 
ls:ilowatts jpox ton, A jxlxoto^xapilx is slxown of a &&0 
Iciloveatt maolxino velxiclx Irxas fxoeinoncy of lOOO, 

Tlxo o vox -ad ofiRoionoy is nxoxo tlxan 80 i>ox oont« a 
x^^xxlt velxiclx a fow yoaxs ag;o veoxxld IxaVo Ixoon non-- 
sidoxod -einito ixn^possxlxio, • ' 
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R.a.clio'vlsiozii in t:He XJTnitcsci 


‘ rfiwlio- 

zru^'tirtXTXi.&jntA t>jr meo.nf9 of virjhiioJhi wo IziE^etz" Ojpoooli 00 ^ 
TX2 viHMCf tflz^tf lza.st t/jr«rvoJlocl tiltzz'ojx^jh. if, ir&ssjp&ct^iv^ly^ Xf 
ooorris oAfnaro^I, t-li.or*ofoiro, fo oo/IJ flio sooio^ of jpioforos 
flriof fro.'voUocl flio of>ior * r«fccliovi«ioo.* 

wA.c»oo_rclizi^ fo f]:j|.i3 cwtxo.lo^>r, * folovisioiix * wo old Ixo 
TfosfxriotiOdL fo j>iofox*os flxcbt* laetvo 't-,i:*«i.vollod tr-liroxt^ajlcx 
-wiros. Trx flxlis soriso w^o oso flxo 'worcl£?i t.€"il€i»gr*ebixlx a>ixd 
•fcoloy^lxoixo * 

"Vvo locbTO f.r*o«:i Soiorvoo E^orvico, of 'W'a/wlxiixgf-oix, 
X>.0., ■t>lxor*o «,x*o ixow' * r*xox»"io« * elm w'oll a.« sr4jr>ooolx 

ebTxd jmxisio io ftio oflxor*- .A.f oc»r*t>a.iiri tr-imos of fl»o cl*x>r, 
siHxoooft/Oes auro Ixeixx^ Rorxt- oixf fr-om. ■tlx*.’* Xorxltirxs 
I^a»l30x*ebf<>x'y' ES'fa.t-ioxx, 3J5d<l trxf *xod lebtor* 

on. lxa.lf-fono j^iot.xxx’OR 'will t>o IxirotxdotxRf - J'*iot>ox ’‘0 
«xxl>Je»of» a^rxcl jxiofcxxro Rt-ox’ioR, izx sillionof t-o, a-ro xn^ioli 
o«««ior fox' flxo Ixofafixmox- fo y>icjlc xxj;^ flxarx x'oxxl «o*'xi«^r. 
'X'liaf tilxo.v ax'c^ of intoroRf Ixas Ixooix jxx'ovx^d ky^ t>lio 
RxxoooRR of I'tioviix#:? j^jio-t/xxx'e* csai-t-ooxxR af tlxo jxiotxxi'o 
■fc lxoa‘txn?‘« , 

Xn t>lxo e>ax'l>^ da^'ts of IxT'oadoaRfixxf^, xxxaxx^?" xxnnatoxxx'R 
and oxxt‘lxxxsia»t>s=i f^of xrixxol* jxloaasxix'o fx**>m Ixxxildinji^ flxc^ix* 
own axxd Roax-diixxjji^ t>lxo ot-lxox* to tx-y^ to locsato 

Romo ixairticxilar l>x'oadoa«tixxg; Rtatioix, tlxoii' ixloafcsxxro 
Ixoin#?: 00 xxx|:xaT*al>lo w^it-lx tlxat of a fiRlxox'maxx wlxon Ixo 
first i^ots into toxiolx 'witlx »x flslx. X'lxoro i« no doxilxt 
tlxat tlxo soaxrolx fox' visxxal x*adio -will x».f>x>oal to xxxan^- 
XCoooivingf radiox^'ision is xnoxro diflloixlt tlxan i-ocoiviixiar 
ox'dinaxT^T- 'fcxroacloast , l>xxt it is -woll witliin tlxo jxovvox* of 
axx axnatoxxr* fax'niliax* v\^itlx tlio ox'dixxxxr^ valvo sots. 
Xl.oooi'v'ixxi^ sots ax*o ixot >'ot on tlxo iriarlcot, l>\xt <!?. IF. 
donlcixxR, tlxo W'oll -Icxxo-wxx jxionooi- ixx tlxis art, tlxx'oix^lx 
Soionoo E^ox-vioxn, is f xx'o-v'idiixiac tlxo x'r»a<iot'ts of xxovrsi-xaixors 
'witlx fxxll inwti'xxcstioixs as to t lxo Ix'^st of rnal^infi? 

one 'witlx tlie Ixolix of jxaijex- xnatirioes. X'iie ax>]Lxairatxxs 
is oalled a radio-visox'. Xn addition, a sxxxall alternating 
or direct oxxrrexxt xxxotoi' of alxoxxt -^^a- Ixorse-piower, a 
s;{>ecial neon tnlxo, axxd an ox'diixax'y- x'adio roooi’V'ixxf^ 
set are rex^ni red . 

Xtaditxvxsion is gexxerally restricted to xnean tlxe 
transnxissioxx axxd recc’»|r>tioxx of ix'na^es of scenes axxd 
livings j>er sons l>>^ nxeans of x'adio waves. Xt is jxrol>al>lo. 


Xn^emaLfiona.! Congrress oT 

Ixxterrxatixxxxxxl C'^ongress of JVf atlxexxxatics wras 
Ixold tliis ;^ear at IXolog'na, on 5Sej3t- 3— fe5x:*>]pt. lO, 
x-xnder tine ixi'osidoxxxsv of I*rof- JS- X^inclxerle. In viexv 
of tlxe dxecjLxxex'Ofl Ixistoi'.v of tlxese coxxj^x'esses, it is 
intexestin ^5 to note tlxe names and coxirxtx'ies of tlxe 
vice-jpresiclents, Tixe^.’' inclvide X*rofs, I>e X^a 'V'allde 
I*oxxssin (XJeli^ixjrrx), JLXaxl anxax'd (Fx'xxnce), ITxllxert 
(Gexrmaxxy-), W. XI. "^’"oxirifa: axxd d'. O. Fields (IXritain 
and JXomixxions ) , Veloleix < X'T^.SS.-A. . ), 'IXerx'adas (E5j.xaixx>, 
iSierjr>iixslx:.i (X*oland), XI. J3olir < Hollaxxd, X>exxxxxarlc, 
fc^oaixdixxavia), X..vxsin <Xl.xxssia), axxd ES. l-Calco.x'a 

(d'afxan ), 

Ixx a sense tlxis -was tlxe lix'st cori^rx'ss of a really 
intex'national clxarxxcter sintse tit<* W'ar, xxxxd for tlxis 
x't’sasoxx, if for no otixer. it 'wxxs a f^rc-^at yxity tliat X^rxf^land, 
froTXx tl»e jxoixxt c>f view' of xxxxnxl^ex’s. -wxxs so X-^txoi'ly 
x'<?j>r«-5seTXted tlxat tlae xxiatter -was fx'eeljy' coirxxxxexxted 
xijxon. 

TFlxe fix'st Interxxatioxxxxl Oon#?^x*es« av«s at Zixx'iclx 

irx IBIKI, followed at regnlar intex'N'xxls of foxxx* years 
l>y confet'X’>noes xxxxtil tlxc^y 'were ixi tema jxtetl l>y tlxe 
'VV' ar. .A.fter tlxe AA.’^ar, an attexxxjxt was made tn rene'w 
tlxe jxeriodic sittings, 1t>nt xxxatixcx^maticiaixs, desjxite tlxe 
xxxxivox'sality of ajxfxeal of tlteir sxxlxjoct, wex*e nnal>le to 
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I Ixowever, tlxat oonsideraWe xxae will lae nxade of jnoV'ing’ 
^ jxietxxre filxTis in tlxis conne scion. In radio -vleion, 

axxd slxadoxv are translated ixxto variations of elootrio 
ixitexxsity, and Ixy- means of an €X€»rial jproduoo -wa'V'as 
wliicli can Ixe Ixroadcast and received in any Ixotno- 

''Xlxe xnicrojplione of tlxo ordinary raxlio traxrijsnxiji^ion 
jxiolcs xx|3 soxxikI vilxrat.it>ns xxnd traxxslatc?>s tXxexxx into eleo* 
trioal 'W'txves. In a sixixilar way, tlxe eye, wlxiclx is a p^lxoto-^ 
eloctricj cell, of tlxe rxxdio transxnissioxx stat.ioxx analyses 
tlxe scexxe or xxxotion j:>ictvxre into strijxs of fin otxxa ting 
liglit. Tlxe^se stx'ix^s of flnctxxatirxg liglxt, gexxerally 4rS 
in I'xxxmlxex*, are converted into 'W’-ax^'^es an<.l tlien recon- 
verted ixxto liglxt, xvlxiclx ill ixxxxixxates for a sxxxall fraction 
of a secoxxd tv sci*e€»xx. X^iftexsn ootnjfxlot-e still jpiotxxx'os 
ax'e flxxslied oix tlxe screen jxt’tr se<?oxxd- 'I'lie saxxxe 

|>x'inci|>le is a<.lc>j>ted as tlxat xxsed in ixlxol.otelegx*a;plxy. 
J\. soaixxxixxg devdoo is xtst^tl to focus tlxe jxlxo toe loo trio 
<5011 oix oaclx |:xoiixt of tlx*' scone in si tcc5ession. Xn 
raxliovisioxx it xs xxecessxvry to scan tlie wlxole soexxe in 
tlx*^ fxftooixtlx of a secoxxd. 

Ixx ordox* to x'oooivo tlje j^ictixros, foixr essexitial y>art«» 
ai*e n<=5oessax*y , a »*adio roceivixxg set xxf good cj^xxalitj'', 
cafxalxle of re<5<5ivixxg tlxe slxort -wav'e-lcixxgtlxs xxsed in 
radiovisiorx, «. xiooix larxxfx, a soaxxixixxg disc, axxd « -nxotor 
to rotate it. ''l''lxe xxeoxx laxnyx vised in Axixerica is 

xxxarlced <S lO A-O. 1 lO v*>lt. 'X’lio scamxixxg disc is 

in. ixx diameter, axxd 4B liol«?s foi'xxxixxg a sniral ax'<’» 
jxnnclxed oxx it . Xt caix l>e made of fxtvjpt'^r, Ixt'ld Ixet'W'een 
tw<3 sxnall graxTXOf xlxone x*ec5or<ls to st-ilTen it>. -A. 

rxxt>l>er friction disc drivc'xx l>y *v rrtotor Ix'ars <xri tlxo 

Ixaclc of tlxe scaxxixixxg disc. 

fcSyixclxroxxismL is ol3taijx<»<l l>y ixiovirxg t-lx<^ rxiotor l>oard 
nearex' to or fartlxer f roi'tx thcx centre* of i li*' sc^axxxxing 
disc. A.t first tlxere are oxxly Ixlaclc axxd w'Jxitx' dots axxd 
dxvsfxes in tlxe yxiotxxre area, l>xxt w'lxexx s>nrxclxronisxxx 
-witlx tlxo l>x*<>a<lcastixxg statf on is olxtaixied, tlxo ixicstxjro 
sxxddc^nly ai3|L>oax*s -wlxen tlxe lamj|3 is lool-cod at tlxx*oxxglx 
tlxe flying Ixolos of tlxe sctvxxrxing disc. A.t tlxis sfxood 
tlxe motor is x'xxnrxixxg at OOO revoJxxtioris x>oi* xnixxxxte. 
W^lxexx tlxe y^ictnx'o ends, tlxe i^ictnre fraxxxe txecoxxxes 
jfxixxlc ; tlxo rxvdiovisor is tlxexx switolied off an<l tlxe lond- 
Sfxealcer s-witclxod oxx to listen to tlx€!> axxixoxxxxcor. Froxxx 
3I?d^ tlxe jxictnres afxjxear in Ixlaclc sillxonot-to on a ;^xnlc 
gx'onnd - 
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free tlic**xnsol ves froxxx tlxe Ixondage of -war j >s lx olo gy, 
and repxrosoiitati vc^s fx-orxx tlxo coxxrxtx'ios of tlxe C'entral 
Fo-wers w'ex'e at fix's t delitxei'ately excel nded. ’X'wo 
conferoxxces Ixavo txeeix Ixeld “witlx tlxis restriction, one 
at Straslxonx’g irx ltl20 and tlxo otlxor at TTorontex in 
1024. A.t t.lxe coixclxxsion of tlxe latter, a resolxation 
-w'as carried oxcxxrxsssixxg tlxe view' tlxat tlxe jxeriod of 
excclxxsion slxoxxld l>e terminated. Sxiclx a x'esolxxtion 
-was xxot lilcely in itself to l>e snccessfxil in drawdng 
oxx CO xxrxore wilXiirx tlxe anxl>it of an international l>od.y 
tlx** jxow'Oi'fxxl groxi£> of O-ex'rxxan matlxematioians w'itixoxjLt 
■wixose co-'Oj3eration sixxslx a conforenoe W'as cox'tain to 
Ixe ixxeffectix'e. '^Hxe transition on tlxis occasion wraf^* 
XXX a* 1*3 tlxe txxox'O easy and certain Ixy tlxe fact tlxat 
tlxe iixvitations to J^ologna -wei'e sexxt oixt l>y tlxe 
X/n of tlxat tow'n -witlxoxat regax'd to nationality- 
Tlxo rxxsnlt w'as tlxat altlxoxxglx oertaixx Oerman 
xxniversity re^xrosentati ves xvere oonsfxicxxoits l>y tlxeix* 
alxsonce, otlxex' solxools, Odttingenfor e 3 scaarnp^le, ajxfxeaaped 
in sxxclx foroo, Ixotlx of talent and. Of nmnlxers, a^ to 
eacert aix alxxx.ost doxnlxxatixxg InfilxXencse on tlxe gatlxering- 
To Jxxdgo from, nxxxnlxers, afx;i>oaraTxoe» anggOsted tlxat 
I3x*itaizx and. nOt Oernexany fxad %>€>«ain tne, excoldd^f 
oonntry . Ont of noarly elgtit liauaxdrad mdtJbBongipat^ 




tawto’Hiewa:' isocxrer^ 
Mxci «fcmoM vJEom*, 

l>v' ISrkfrli^sS xxijMaiuBMMfctdiceiAtwa fow axmI Ccuc %»^«w««asi. 

x»x:il> 2 io ACEdUr«a«»€»« Ikowe'v^css*^ f’oli^r iu.t>0srxiLet<>io«3L€il 

ill wear® clttli-vorieKi. currxoxiLS o-fctkorai, 

ly^ I>. Hill»x't> 0 X 1 . *‘ X*iol>texxi« of l^«t,t;lxoxxia.t>icci^ lLiO«lo ; 
lt>V -J. Jtl«wi«MEXXw.r'dl oxx “ Tlxo X>ovoloi>xxxoxvfc dix<i t-lxo 
of 3 ^xxxiot>ioix«xl 0 «fcIoxxlviJs **5 l>y HI- 
*X'lio Ofifclcr\xlxx« of X^x-otiatiilit-y «Mnci l^lio HSicaoli 
^^c*ioiirs€^» Vofiloxx oxx *‘ X>iffex'ori.t-i«.l IrkVjajri«.ot.» **; 

l»v AV. M- ’xovixijg: oxx M!€X'fcli.e^ixxei.tJc«.l 3Vfo<>jli.odl» fikoci 

r^iojittitiioiiw ” ; 13^ V. 'Voltoi-r«- on ** *3?lio Tlaoox->- of 

«,j>pliocJ t.o X^i-ofilenos* of Mojrocait^^^ ’’ ; h>yr 

jl on ** Oojrkt>ixxvxo\i» Or-oxi^ei ; Ckixd Iri^r 1]’. voii 

0 X 1 ** 3Vi;«.t^lioxxio.t:.io«il X*x*ol>Io 3 me iix IVTocloaro 

yv A ■ XI 4 a,xxxi ow- ” 

Li» tfic* xix«.iri, 1 . 1 x 0 ixiloxTO#^!. of xti<5XoI>ox'« jBLOjxoiurocl l-o 
TL»<'; c.'r^ii tT'C'sd oix -tixo j.ixix*o ir«,t.lni<%r* I.I 111 X 1 f>xi IJhio et-|:>f>Iiod 
of xuM.t-li<MJcia.t'iow, fiuncl l.lii« 'vv-«i#4 x*olloc5lo<3 iix t.lio 
of l.li«=> ooxTixri«jtixio«.t.io»XM rxiado. H^'i-oxn £Lxrioxxg!C 
iTxivlJxOTriML'fcioiii/Xirt ^i'0»oxxl,, y>txj >ox*fc4 'woro xrxxxici l>y 

I^. *J - yfoi'cloll, X>- 'Wrxiicia, Id, J.-r<3A.'y, K. *X'. Wlxil.t.^l«:ox*> 

1 I, W. ’'Fixx'xilxoll, X--. IMC. iNfilxio-'lPlxoxrifsox* , ixiici «J . C-. H*iolcl«. 

'W'li.Fi tsi|.i*xx*oci lL>y t.ho Tl-^xlietxx CIi<>Ar»^<tx*ri.xriori'fc* 
Oh' >1 oxiioi | 7 >ja.l ii.ii.l.ixox*iXio«, nxicl llio XT rxi vox'ts-il.y l-o txxsxIco 



,^iko of '^^^lio xnomf»05nBi '-«MK outi^. , 

'eM» oofiH^iTblo, XMaodl aaxxzxxoxroix3 - vcfcl xijaabaLo '-fobc^Umtilofli ' 'woic'o 
fx>o««y ^TArixl^od «K> detog gn i i ri fi BiL. Tlio latl^ilory «»«f «urc»lx£'» 
f)OOl>uj?e of iOolo^ELCh xv'ox^ oxp>lst>ixk.e>cl in. Ixoolc: And. 
i3FX«<>c»]:;inx^o, iXiio xnmsovmi^ ctnxX latxrt. ^<».llox*i€MS filxxr^wxx. ojxon, 
«ibkxcf o^oijursioxxfii oondnotod 1:'0 ^poinfA of ijnLtnEfxr&ggtts^^. 

^lio HxiaI sitil.ixijgr w«w9 fiold jfitt JETloxiewnLOo^ sv'jbon xt> 
AJTX'A.n^ie'd t^lxo tioxc: 1> oonfox*on,oo» ixi x^hioxxld. 

l>o liold ixx f5wil.5BOx:"larXxd. If flio Xxx'fcoxrrm.l^ioXiA.l Ooxx- 
A.t> I5ologr*i*x doo£3( oof x^oord a-riy ojpooJK'XXXAlcixit^f 
di»oove>ry itx m«.t.Iie»xri«i.fcio», if iB txf Buoy irAfo liJcoly .fo 
xirici.z*Jk:, I'a.flior la.fo, if iB froo, flxo dojfxoifo foxxoioAfioxX 
of B. Bf £if o of rrii«u.odor«f«uridixi^ £uaa.onf^ xrxAflxoxxxA>fioifiurxB. 

ISfoxiB OBOxxs a,fifirxxi€^r,*’ sciid H^of. JPio.csJxox'lo in JbxB 
j>X€?Bidoixf ia-l n.d<lxoBs, <3[i.io lo eioxxvonix* do ooffo 

x-^umioo Boz*A ixno |>iorx*o xoiiia.ixro daxiB I’lilBfoir'o dm 
d<^volo^j>oxrx€3nf dOB x*eufi ports soionfificjnos t xions osoxis 
ox*oixre> qn’oJlo on-\nro nno «^x*io no tavollo do Ooxiipr&s, otx 
los a-ncionrios okS-si n tol 1 i i^oncos sororif ool>li^os, of oil. 
los s«txrA>ixfs do tons los p&ys xna.jr<inox*onf p^xriodi<3^no - 
moiif los ohxfonns clsi.jrks 00 dom»ixxo id«SoJ c^ni 

oml>x'«ts»o los pins li«.nfos of los pins dc^lioxtfos assooIa- 
fions do !«. ponsoo, of cjni fmoo ^ Itx foc!lmiq[^'no los 
diroofioxxs ii snivx'o ponr oonfrit^nor, ji€ir* los voios los 
pins ra.fi onn olios, an l>ion-otro do I’linxnaxxif 


Oacforci IMLcsefin^ of tlxo A.ssocia,t:iojn of Special I^itxracies and Xnfocmafion Buceanxc;. 


^ I il 1"^ yVssooiation of fc5|^>o«^ial l_4il>rai*i<is s.txcl Txiforma- 
^ tioxi l^iiroaii>c li<'ld its Itft.li siiooossi'V'o 

.iiiikiial <*.onfox*<.*t »c*o on tT>o|>l- 14.-1 T in jSTow' < 

<>'vfc>x'cl. f>»n*irijjc t >»<'' i>asl y«Tsar it. Ixas lioc^xi ro^islox'od 
ii-. BTi in«iorf xt^x’afotl licxl^V’', an<l lli<» xnc*xn Vxox'slxi lias 
jzi'«»vNn from 311 t «x xioax^ly 4-00 i l>nl a liijxlxox* I’ato of 
iin'i'otiso l>o xiov^t’>ss<ii\\' iix fnl.tiro if l.Jio ^Association 

I.-, to l>o<;oxno s<.^lf -snpf >ortiji^- In addifioxx fo oflior 
1 ii.'-.lcs Ixoforx^ if, flio y\.ssoc*iafic.»n xnnsf af onc*c>f procood 
it» maforial for lcoof>in|^ n|.> -fo-d*xfo axxd on- 

flxo ^^ory nsc'fnl yAslifc> i'>ix'ocif or v (<->f SScitircos of 
JS} >ooialis 4 '< 1 Inforntation) Vi'liicli if {.mlxiisliod early fills 
% <' 111 *, tlianlcs to flic*! it»x*osi t y of flio Oai'iiojjfio X'’^nifod 

Kini^<loxn 'X‘*x*%ist oos. 

fc5^xxi:'M'i'X3<'n * j>o.T<i> •'Pi^oniN' I i'_A.x. ^A.ns'mjvoi's. 

Ono of flxo cliiof fix n<Tf ions of flio .^Vssociafion is fo 
l>i‘in;pf fofret'lxox* w'orltors ixx di-ffox'ont liranolios of learning 
t‘*»r t-lio disesnssion of <50«rxxnon j>rol>lonis. yAl>sfraofs 
fi.i-o of ooxnxnon concox-xx, and tlio pafxor 'vvliicli w-as 
5*oa<l l-xy l>r. W^- t<osonliain "vi-ill sorvo fo foens affoxxfioxi 
ii|:»oxx irlio dofoofs of prosonf sysfoms, "W'liicli aro too 
indiscx-ixniriafo and nncrifixjal, anr) rosnlt in mnclx 
wxxsto of fixxie. 

.In X>x-. T^osoxiliaixi's a j^ooil system slionld 

l>rovi<lo a x^asoxxed ixxdext ’ of all pnlnlisliod litorafxxro ; 
If slionld sorvo as a ^nido fo flie xnox'o ixnporfanf 
l>nl.->licaf ions ; axxd if slioxiKl act as a ‘ filter ’ fo olxviafo 
t li© r€^a<ior doi^^finf? liis xxiind mid 'vrasfixxf? liis time on 
*i mass of pi’ofi floss mafox*ial, *l?lxis ixido^c slxonld l>o 
divided info flircao ^ronps z («&) alistracfs of really 
t ns j>oi*t.anf papers, AA-'lxidi slnonld lie csritical and not 
too lirief ; 1^1 alisfracfs of less -import an f i^apex's ; and 

(<*) alistracfs of paper-s of compm-afively little valno. 
yV.lis tracts ixx f^ronps C^) a-nd <c> sliovild not as a xmle 
<*>coeed a flm'ee- or foi.xr-liiied px’^cis of flse oonfexils of 
xi paper, l>nf flie critical x*e view -alis tracts in ^px^oxip (<x^> 
^sllon^d dLiic€iK^tr attention to dotilsffnl statemexxts, to 
xvorlc done l>y inexiKperiexxcod avxtlxors or l>y rnetliods 
too CTT 5 tde to lie excact, and to worlc 'wlxiolx is pnrely 
x’opetitive, 

3 nolt «» systenx ooxxld oxxly Ixe ixnplemexxfed. liy wide 
CO ~i>paratidn axnos^^ all Ixodies ooneexmed *w^itlx al>*^' 
sfraetiix^ in a gfiven eonntry, lont p 3 -eferal>ly oxx axx 
nxterxxa»oxi.al. l>a«is, A cexvtraj^ alxstraotififir lattread 
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would lxav<% to lie set np flxaf -woxxld cornxnand fixe 
services of a liody of al>lo edi tox's, refeT*ees, review - 
alxsf raeters, ami coxnjxetent indx^xeexs. n^lxe flnancixx|g 
of sxKslx a scliome slxonld not lie insixperalxle, as nxnclx 
tnoney ’wonltl lie saved >xy alxolislxixxjp^ px'esexxt -wastoful 
ixietlxods. ferfairi Ixodies conld not anord t<i alxandoxx 
tlieir alistracts liecaxise of t Ixe revexiixe wlxiolx tliey 
lix*ixx# 2 : 1 x 1 , l>ixt fliey conld draxv tlieir snpjxly fx*oxn fixe 
central fcnxrea.n axxd acc^nix^Hj from it fixe solo rig^lit of 
pnlilioatioxx. Tlio discussion n>>on fliis papex* disclosed 
xnnclx opposition to fixe idea of critical alxstracts, and 
it xvas sixjifiorested tliat cx’itioisms slionld foe supplied ixx 
tlie form of x-eview ax'ticlos or repox-ts pxxfolislxed at 
a latex* date, 

I^aKsxsavA*rx03sr Aisrn Hisr'acmxjcTxojsr ojet I^ansrrrKix 

IVl Arrrrisa. 

Ixx vic5w of fixe profoafoility tlxat xmxclx of fixe paper 
xjised to-day is mxlilcely to last x^iox-e tlxan forty or 
fifty years, tJxo dnrafoiJity of px-ixxted xnatter "is a 
snfojeot tlxat- conoerxxs all societies wlxiolx issne pxxfolioa- 
tioxxs, as w'ell as pxxfolisliers of * fooolcs tliat axre fooolcs-* 
'Tlxix-ty yeax's ag^o tlie .Htoyal Siooiety of yAxrts issued a 
report on fixe deter iorati oxx of paper, exuifoodyinj^ fixe 
fixidixx^:© of a special oomxxxittee appointed foy it ^ tliese 
findings are still applicafolo to-day, X>xxx*afoxlity of 
paper* is del erxxxined foy tlxe Icind of cellulose employed, 
foy tlxe treatxnent xneted out In it. in tlxe mill, axxd foy 
tlxe equality axxd ejuantity of rosixi, aluzxx, etc., used in 
tlxe X nanu f act ure. *2?lxe foest paper is made of cotton 
or linexx ra|^ tliat Ixas not Ixt^en over-fooiled or ovor- 
foleaclxed j it sliould foe fxree froxn * loadinig,* fro-xn 
oolouririj^ matter otlxor tlxan xnixxeral colour, and from 
rosin- 63 uc1a a paper is lii^lxly x’esistant to li^lxt and 
Ixeat, and will Iceep, if px-operly stored, for Ixundxeds, 
if xxot tlxousaxxds, of ^ years. r’ollo’wixx^ * ra^ " papeta 
in order of durafoility axe pafiex-s xxxade of ■ 'wood- 
oellxxlose or clxemical pulji, esparto and stra'W' oeUu- 
loses, and rneolxanical wood pxxlp. 

A $^od paper made of cfoeinical pulp is, foo^ever, 
foet/ter tlian a raa paper tlxat lias foeen fotadly made, 
and acoordln^ to J^dtr. H*aarley, wlxo introduced tlxia 

sufoject, a paper composed of ec^ual parta of ras^ and 
clxennioal alxould, if prppesdy nianufactured, last 

least ^IsOO .'-or ^ yn^^i^tsTS p ■, and ' ^s^iiiO.xxXd not coat 
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moro 't>lxei. 3 n. 'fc'wio «5 su& xjckxxGltx &» tfJnG 4 Bkxre^x*et^i^"l 3 oolc.- 2 > 0 i]pex‘s 
of ■fco-djay'. Oo. •fcln.o }>x*ojpoaekl of !ACar. IPeurJ&y^ ±Jrk.G Am«»c»G%eL^ 
-fcloTiL «• jrosolo-fcioxx C< 3 p> ^nt^or^irxj^ -fciio 1*000x01:000 da— 

■fcioos of tiixo ooxoxri.it>t>oo of ocK)aoxrf«i a£>x>oiot:»od. fey -fcfeo 
Xofoxoatiional Oojrrucoi-fctoo oxi?' XxlfoXtoo-lboal Oo-ojporatrioo 
t^feaf t>feo afi^oofion of ^ovoromoofs feo ciii^oc-fcocl fo ffeo 
oooo«sit.y foxr xxsixx^ c 3 looxxxoooi >8 aocl i>r*io.focl xoatifor of 
yxomcxamoot. -valoo, axxd ooly suofe j 3 aj 30 r‘«si aro xoaoo- 

fao-fcuurod etoooxrdio^ -fco giivoo ai^ooifica-fcioot-t ; C^) 

-tl-lMt. Orovox-oxooof- -fco oooaiclei* l-feo csaf afeii«feoxoot> of 
a tvosfixxjg sitafioo fo fi?* arxdax'clF; of < 3 LoT*afeilif y for* 
j:>aj>ox*« axxcl o-fclrox* ’wx'i't.irxj;? oraf^Tialw, aocl <o) tr-o oootsidox* 
ir.feo advisafeili-ty of ooforoio^ fey sfaftifcc^ flio |rn~iol>iofaf 
of feoolc», o-fco., for* *1-1x0 oojxyrigfef 2 iHr'ax*io^ 00 j>ai>oi*a 
of ajDtjoro*voc 3 ct-Lirafeilit-y . 

Xo a »oooo<J jxajxor** 00 iJro rojxT*ocloc; t-ioo. of feoolcf? 
aod xoaoxiscvijxfti, 2 Vlr*. i^ai'lc^sy rrrfcod ffec^ 'virfvr^w of 
•t.fe.C 5 xrocoo-fcly irit>jro<l ocod Jhtoj>lil-ca jxi*oc!0«w, wliiolr lio 
olaimod is sojxoirior* *10 oxosf offeox* |;xjroc€xss<>s rro’W' irr 
OSO. Oollof-yyxo T'tMirKrirxs wojri'omo "vx'-lxoro t.oo«> lias *t.o 
feo rojxrod uiood , feo+. it- is rola-t.i’v’'c^ly ’V'c^jpy orc|r>c>*trsivo, 
and ‘ jxliot-ost.at- ’ is c^ooiromioal only xv-lxori a fow cofxios 
aro T’ocjnix’ocl. X? o j:>J i l-ca is a oonrifeiiiod |[>r'iot>iof5 arrd 
j>lrc>t.ogr>“**'l'»*do i 3 j"oooss, W'idcilx iovolvos t-lxo irso of lii^lrt* 
ssioo or* alrtorioioro ^>lal€?s and ao<^rir-afo nciaoliirioi'y 
onni]ployin|ar *1110 mfefec^r felanlcol for* j>T-int>in^- If is said 
fo feo sr?i*viooal>lo for* ro jxirod ooiir#? oxct-racif-s 

from fransaot-ions c>f loamocl soc-iot-ios, A^*it.li or witfeoot> 
sizo rod trdioo- 

Aoaxo rjx-TXTa-A^rL. Xisrx'JhJOi-Ti^x^iNOji: 

^Wiffe tjlro ofejoof. of oA-'olcijx|j? a disc‘irssioo arnonpr 
ai^noxil'lirral rosoarctlx -wc >rl-cesrs, X>r- H. JHl - X'l'iXixp* roxxd 
a jiiajior doalixi^ 'wxt-fe t.fe<’> i nfox-oxafional xrsjxocts of 
ai^rio uJ t-o ra] r€>sc^*n*cife - n^lio c.'oxof >lox.ity and o>i:t»x*omoly 
•wxdo dist.i*ifent-i<>n of a^x*iorrlXoral i*c*.soarc;fe , 

"W'it.lr its ovor-infsx*c:*asixx^ ■v’*oInrn*», <loxxxaxrd irot- oxxly 
or^axxisod aft-aolc of jxrolrloms oxx a wido fronf, fent- 
also ori^axrisod jjx''t'»|>ai‘at.c>ry or in t-olli|acooco -wox'lc- 
Xofolligroncso doirart-xm*nls, slafft’id Av-ixlr fraixrod soioxrtiifio 
'wox'lcors, aro feoooxnixr^ ixiox'oasixr^ly nooossax*y as ro- 
soarofe -work in«^x*«’sirsos ixr -v^olonx^ axLci imf^ort-anoo, axid 
*11x0 fxmot.ions of *“ sotxrolxor ^ txrxd ‘ x*oso*xx*olxor ’ fond t>o 
feooonrxo xrxoro distinot. 

Infolli^^-noo faoilitios f<xx* a|Ei^’ioxxlfxxi*al rc^s* »ax*c*.lx aro 
nof ^ood : xxof oxxl>’ arx’» atlc’ic^xiato sirfej^-Xif -incloscos 

laokinj^* fexxf xxisci liferarios tiontxxixxixxp: ajorrioxxlfrxral 

oolloofioxxs xxro fox- l-lio most jxxxx’f snvall and 'W'idc=»ly 
disjporsocl t.feroxxgarlxoxxt- flio ooxxixt-x*y. If -was sxx^^^osfod 
flxaf oacjlx smxxll liferary slxoxilcl atfoTnY>f fo aooxixxxxrlafo 
a ooxnjxlofo oolloc^fion of flio lit- oratxir*^* of a sjxooial 
.feraxxolx, loa-Vixrj5 Hoffeamstod t-o aixxx at- a ooxnjpJc^fo 
jfeoxxoral ooHoofion- lilvory s^^ociial lifer*ary slxonld 
oommand ffeo sox*vic;os of af loasf one* xrssisVaxxf coxx- 
vorsant "w^iflx flxo sj>ooial sixfejoc-.f 'wit-lx >?v'lxiolri. ffeo lilxrary 
doals. X^iferariaxxslxijx is nof **.noti^lji i onc^ xxmsf Ixa'V'o 
sy>€*oial 3 cno*v\'Iocl^?o. Tlxt^ ixxfolli^afc^xxoc^ "vv-orl-cox*. xx*lxoll»c^X' 
1x0 feo in an inf<xr*maf ion fetiroaix or sjxooiaJ liferary, 
mxisf also liavo a i^scoxjd ooxrxxxxand of flxo JEixgJislx 
latr^ii^xa^o, and of af Icxasf fx-vo forc-i^zxi ixx^c^s, of 

"w*lxioli Oorrnan nrxxxsf feo ono, I'ntx^illi^jcf^xxoo work oifoi's 
a good ojxoTxing for soxno c»f otzr soion t-ific* 1 fXK'xnjxloycsd. 

I:ta^x>X 3 XCLx:s to l^x:K.rox>i<’A jus. 

-A.XX informal disoxission on t-lio ixxdojsros of fcjctfenioal 
joxxmals w-as on^xxod fey IVXr. H, II. Jolirison, odifor of 

-wlxoso coxxfoxxfion fiiaf oxisfing fyjxos of 
indo3K:os arc-* nof only foo di^ orso fenf xxJso for tlVo xtxosf 
]|»rf inadocixaafo, was Ixoart-ily s u jx jpor tod . JK. rosoln- 
f-ioxx w*as passod asking flxo Oonnoil of flxo Assooiafion 
fo ajpjxoixxf a spooial ooxnrxiiffoo fo ooxxsidor praofloafelo 
^T\cl ooonoxnioal xnofliods of xxx»px*o'\''xxrg flxo ixxdoscos 
azxd lists of coxifoxxfs of soioixfifio and foolxxxioal 
jxeriodioal s. 
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'T XJni'veirsi'fcy' «tn<l S<lvic:«Lldlos&siX 

X>».. 'X*, XI. ‘W'xx-XL.i-A.Mcsoxa*, soxxior assisfanf loofxxroir 

ixx agz*iorxlfnral ofeoxxxisfry af ffeo SIdixxfexxrgfe. axxd,J^asf 
of Scotland Oollogo of ^gricrxlfn.r©, feas rosigrrod* oxx 
appoint nxonf as X>ix*oof or of flxo Ofeox-nloal ISoofioocx of 
flxo Xllgypfian IMinisfry of Agrionlfxxro af Oairo, irx 
snccossioxx fo IVfV- W, Oray, wlxo diod oxx -A-xxg. 31. 

.A>3>t xnforosf ing prograxnxno of XTixivorsxfy IKlxcfoxxsioxx 
X-.ocfixros for flxo coming session Ixas jxxsf feooxx issxaod 
fey flxo XJxxi versify of X-oxxdon, 3oxxflx IConsixx^f oxx. Irx 
addition fo flxo oonrsos xvliiolx w*!!! feo dolivorod xxx 
flxo Oify, locfxrros xvill feo givon af afeont fifty local 
oonfros in different parts of London and flxo sxxfexxrfes,. 
cov'oring vaxrioxxs pox-iods and aspects of lit ox*afxxro, 
goograxnxy, painting, rxxxxsici, lxisfox*y, science, arclxifoo — 
fnre, axxcl ocononcxics- 

Ijoz flic^ ^ oi’ona xxti cs II>opax*fmc3nf of flxo Impox'iaf* 
Oollogo of JSoionoo and TToolxnology xrx-o condxxefod 
x'ogxxlar coixrsos of advaxrcocl sfndy ixx aoroxxanfical 
scioixoo lasfixxg one or two ytxax's. -A. syllafens is givorx 
in flxo I>oparf rnxjnf 's ixampfelof for flxo sossioxx 111^^- — 
of a ono-yoar cotxrso in dosigxx and onginoorirxg and 
in meteorology, 'wliiclx qxtali^os for enforirxg xxpon a 
fxxrtlxox* cfc»nx*so in a.ox‘onaxxf ical rosorxx‘dx. 1 * 1 x 0 I>opax*f~ 
monf "was ostalxlislxod in pxxrsxxanee of flxo x'cxcornmoxxda- 
fxoxx of file C-oxxxxxxif too on Kdixcafion axxcl Hosoarclx 
in .Aeronaxxf ios, wlxiolx x*epc>i’*fo<l fo I^arliamc*nf irx IHIO- 
flxaf flax Impox'ial C^ollege sVxoiild l>o<*-oxne flxo c»ont-x-al 
sclxool for a< I vkxxx e.o<l sfn<ly in flxis sxxfejoof , If^ is xxndor 
flxxx direction of l-^x'of. J-tC’i<xxxax*d J3aii*sto*w, and is, ixx 
flxo main, a soliool for gi*adxjat>os, Among inst-it-xjfions 
in *wlxielx px'ovision fox* xxndorgraclxiafo 'wox*k in at'X’o- 
naxxt>icsal engiixe-sorixxg is macio aro flxx^ 'Eltxsf Lorxdon 
Oollogo axx<l flio jNi c»rtlx«xxxxpf on I*<>lyfeol»ni«5 Iiist.if xxfo- 
Tixo former* <>ffex*s a t-lxroc> y<>-a.x*s"’ eoixx*se irx *xex*oc lyxxaxxxics 
and aoi’oj>lane ~ design for sfcalonfs proposing fo fake» 
flxo I-«ondon I3.S?o. (Ii3xig.) <l<>gre<5 c‘»>ca-xxxixxaf ion. Af fixe 

I^olyfodiriic, aeroixanf ioal otxginc^orixxg is otxt? of fivo 
feranclxos (flxo oflxex*s feeing civil, mecjlxanietxl, oloof x-ical,. 
anxi c^locfx’icat coxxxmxxnicat-iorx ) in xvliiclx caxxdidatxxs 
for file Oolle^go J>i’|>loma, ■vx.'^iflx or xvifixoixf t-lxo Loxxdon 
U.SSc. (lCng.> tlogx-oe, si>ec*ittxlise in flxo flxix'd and fo%xx*fl» 
years of flxoix- ooxxrso. 

’W'Fi lx a VO recx^ivexl fi*c>m flxo Lon* Ion Oonnty Ooiin- 
oil’s iii<lvacafic>xx Oflxc*es a lxxxxx<il>oc>k fox* flax sossiorx 
lOSii — 20, giving |>aj*tix‘xilax*s of flic> CJ<j»xxxxcil’s adrnix’alxly 
afeixnxJant jix'ox’^isioix xif c*-voxxixxg locfxiros xxixd classes 
for fc3aoliei*s. Uie Mdi<»mo, xvlxiolx is ixxfoixdx^d fo fee 
self -sxxjfxpoi'tixxg fey ixxetxrxs of sxxxall feexs, is dosigxxod fo 
fei'ing London feadiors into foxiclx *wdflx flio latest ■ 
dx^velopnxoixf s ixx edxxoxxf ioxxal moflxods, and fo give 
fliern ojt>|:>oi'f xnxif ios of Ixearirxg leadxxxg axxflxorxfios in 
varioixs Ixrancjlxos of It^arni ng and on cxxrronf cjxxosfioxxs 
of irnpoi'f anc;e. 1*1 xaf foxxolxers apx>x*ocia.fd flxo j>rovisix>xx 
flxxis xxxa<lc for flxx-»ir i ixfolloct-xxal rocroafioxx axxd irn- 
j:>x*ox»*oxnenf is slxowxx fey flio fact flxaf last year tlxo 
entries x^xcceedexl 1-4,000- Hxe foes average loss flxan 
a six tiling &, leofvxx'o for t/oaolxox*s irx Lorxdon 'axxd eoi*fain 
otl»€ir xxrix’-ilx'-goxl ax'X’MXS. XJndxsr flxo Ixeaxling of science 
a.ppeax' notices of conrsos of loc?fxxros fey I^rof- "Winxfx'cd 
tJ^ixllis on foexd and Ixoalflx ; fey I>x*. Jrtafexlx ’W'illiarrxs oxx 
liygieno for feoys’ selxools ; fey I^rof. O. At- JSd*wards, 
I*i*irxoipal of XJxxi versify Oollogo, fSwajrxsoa, orx mofals 
and flxeir alloys ; fey I*rof . O. Xlarling^ orx scionco in 
flxo Ixorno ; and so'vor al oflxors. 1*1x0 JOIroofor* of fixe? 
f^cienco JVIxxsexxm -will arrange a series of fferee fveekly 
locfnros and domonsfrafiorxs on fixe iKHecfrioai IRSngin- 
oeri ng Oolloefion af f fee f^ixsotutrn af Soxxfix Kensington. 
Sovoral scionfi:dc sooiefies are oo-oparafinjg 1 ;:^ placing 
af fixe Oogncil’s disposal foir disfmfenfiofx fo .feaofee**** 
a corf ain nxxnxfeer , of f iokefs: of admission " fo flxeir 
ordinary nxeefings. 
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Sept««nit>ex‘ 30 , 

'T':ri;i!5 Ootit»'x* 03P ^Foox-ei.— — X «l iilmci 1381^ «3tii'''CJte'v©®»» 

“• oil tvHo of ^-fc, Oi.tixil:>ogrt; ■*’ -vira,» ioci't.if.iJ.t^orf £txx 

*“ Oi’xrloi’ of X^ool« ” of 'W^Xfcioli it- w«k» ox*cl^iixeKf «t 

ooxjo't. l4Hfc«tii:i||5 fsovojti t^fioold too toolci «t.t Olovow in. 

oiicsto yo»-x* OTX t-too lSixTi<Jla,; 3 jr ^tf-bcsr- TVIioto.a.olxTr>*fc«, t-too 

■timo to too io < 5 c>ixvivia.lity cxocl ^oocl follow^stoii^. 

''J'*too moi 3 r»tooT-s -w^oaro to xvoax* a, fool in »ilvoi“ ox* orxx- 
l>x*t>icioi*y oix ttooii* ooat» xintJor i>e>nalty of a fine, «xxoto 
fiuo» to f^o to ttoo jiooiT, a-ncl. comity 'W'aa to jxroNra.il 
tnnon^ ttoom ojckIox: ^xetin of oic]f>xilsiox*. from ttoo Oovirt.' 

^nottoor Sooioty of Xi’ooto# inHtitiito<l in 3E*oljan<f, 

al> 4 <.> in ttoo fom*toontto oontor-y, toxit lioro ttoo <|na]ilSoa.- 
tjon wa^ «ojra:xo a<;$t or* liatoit of ontstandixxiac folly, 
«<'C‘c>i*<linK to ttoo c?toa**ac 5 tor of Avtoioto offioo in tlio 
i^ooioty Avas tooatOAA^od ; for o>canxixlo, a maix in- 
onlinatoly fond of do|? 9 » Ava« mado xnaMtox* of ttocs toxxnt. 
'T'lit- »ooi€»ty jrai>idly aaaiimod larp^o f>roi|xoi-tioxi*s. 

Ootol>«r X- 

j\t I'vliddoi'nxins=ttor‘ ttoo inavxj^vn*ation of tlio annually 
< 1**1 ma^isifci-atort u«od to talto i-^lacro on ttoo fix*st 
AlotKlay aftoi' ^MTiotoaotonaa- *X*lm toAvn toall tooll fjjavo 

lie? «ijjcnal for ttoo *■ laAvlosj^ Itour,’ wlion tlio i>oo|->lo 
tolod in ttoe* ^troxsts and oatotoaj^o «9tallcj=t and otnor 
AA’4F*jro flnn^jr atooiit.. At ttoo oxxd of tlio toour 

lio >>ailifY« oloc-t and Oorj ^oration in ttooii- i*o>>oa -witli 
i }^xfc.ftcl A'"i^4it*'^d tluo rotii*inf 27 inaii^iwtratoa, and tlion 
{ ua.nt it of ai>j>l«’!iw tln'o-wn from ttoo 'W'indo’wa 

>J* tli<*ir lTic>n«oM. 

Qrtotot^r z. 

< »oojsj?3 J-^yvin. On<*<^ an annual fair at lSrottix'if 2 ftoam 

or tlio aalo of from tlio fonn; of X^inooJ n«liim. 

l'l*c* Alayor of i^Tottin^liam ouatomarily ^ava a foaat 
>i‘ rf'j^iat jprooao oi* t tot=* lamt <lay of toiM offioo. TTlix** fair 
ill la* Ijotd tl lia yofxx' for irlio lixat- tiixxo. A. looal 
tif-st i v^al l-ci»ovA*n aa " ( J-ooa<* i^aii* ' ’W^a« ISC'*]*! at Omat 
'rt^atoy. nx^ar J-»iAr<*r|>ool, oao.li yoar, an<i c*oxxxin#^ at tlio 
’t>cJ Of tlio toarA’"t*«t «<^rv'od a>s tlio liairvc^«t. lionxc*. 

Octol>«r 

lS*r. J^kA.i'rxx'a X.>-.A'v*'. — A furiouts ouatom foroo*x«tin^ 

I • liti-riaj^o ii^ ro<'or<lo*l fr<^>in tlio ixortlv of T«3i*#^land. 
fill-*'**. mxtitlx'nsA or A^iilo-wa «liaro o<|^ually in tlio malcinj^ 
l:>al£.i ixjtaf of a c*alco. c^aoto tuxminf^r it tlxmc- tinxe?^ ixx 
111 ** oo*>l«in|ar. ’W'lion <loixo. it- ia out into tlxroo |[>ox'ti<xns, 
i<i»cl ojbu'li <liv^ido<i into nijto alic-xta- Xilaoli alicso muat 
]l»a«Hto<l tlxroupcli tl»o w'’€*<idin)^ rin^ of a woman 
inarriocl at Ic^aat s=»-ovon yoara. Xtlaolx tlxon oata Ixor 
nifio altc*oa of oalc:«3 a« «too ^oe»a to too<l, x^jxoatixx^ a 
x’orwo. t*iiio aloo^ia -witto ttoo z*in^ ansfxondo<J atoovo toor 
1k'< 1 ami <iroanxt 0 i of toox’ futux*o lxuatoaxx<l . 

’’I'liK IVXA'iL'^oa oy IMTv'x-oxt. At X*oixrl»yn ixx Ooi-rx w^al 1 , 

tixo nutiat w'^oro rtiAo, a nxxtt-in^ clay -was tool<l ixx 
Uito >toxn>>ox* or oarly Oototoor. TTtoo ratotolo of tlxo 

t 4 >v\rj AA-ont; oxat to tlxo A^v^ooda oax*ly ixx tlio nxomitif?- 
v;,atlic'r<(’>d mxt», rr>turxxin(a: Avitlx V?**^^**^^ toougclua. In 
tlic' mc*antixxxo tlxo JouxTfxoy nxaix tailors ronaimd to tlxo 
villaj^^o of IVIylor, A?vtoox-C 9 tlxoy ofoc'tod ono of 
tlioir mnntoor, xxiisuaily ttoo A^rittioe^t, aR * IVIayc»r of 
a 1 v 1 «.t-,' Ho Awaa tlxoxx oarriod toac*l«: to IF*c»nrliyxx irx a 
<• 1**4 II .'<ivadod witto prrooxx tooui^lxs ixx a ’pixx>cc»a*aiorx tooadod 
^*>y folloAva Avitlx oxxdiarola, torolx tooai*ors, tAA-^o 

lowi, Hor^oaxxta * ixx ooolcod liat*» and oifioial faroAvrxs, 
04 It I *»Mn*ixxf3c oatotoaja^oa --ixiLMtoad of xxxaooa, axxd tfxo 
laittor-'-N in tixo xroar. ~ TTIxo jxrocsoasioxx xxxarolxod to tlxo 
town liall, AA^lxoro tlxo * xxfxayor ’ imado a toxxrloocjuo 
wj ><’**<• ii ontliixixxjK .totor. * jpNoliov.’ TTtoo day Oxxdod A«ritlx 
^to<x*xfii?oo oxx ^ Tlxo Oroorx ’ arxd * Old 
• TJioro 'arcia JSx ]f:>c 7 ^]ptLlar tradition tlxat a olauso 

tjio toAvxx otoartoir tlxo mayor of i^o toAvn 
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tsto^yi-old Ax^ J:xi» atxtlxority to>- ttoo *’ IMCayor of l^STylor ’ oxx 
tide nit^lxt, and to alloAV ttx^ xxeo of tlxo oflBLoial inaii^xxia 
of tlxo toAj^rjfi eorj^oaxxt^.^ 

Similar moolc xnayorsi -^woro olootod in otlxor 
of Ooxm’W'all- A.t 15 1_ Oormaxxe oxx IVIay 'S 8 a mayor 
A%rae oloestod "wlxo AArae draw'xx roxxrxd tlxo tooxxxxdarioo in 
a oaxrt- A.t 33odnxin at tlxo t^txd of xxly a * IVfayor of 
Hial^avox* ’ Av^as olootod aa^Iio cloalt Aritlx xxxinor and 
xxna^ixxary offonooe. 

H^aArxcsT. Aulttoouja^lx tlxo ‘ c'^orxj toatoy ■* ro^xrosonte 

tlxo ciorxx »jf>irit, tlxat eixix*it i» not noooeearily AvitlxclraAiv'n 
froxxi tlxo ronxaindor of tlxo crroip l»y it« roaorAratiotx* 
Tlxo eaoroeaxxot olxaraotor t>f tlxo ox'oj> ie uxxinxfxairod, 
axxd it i« etili dan^^oroue to tlxo do votooe of tlxo ooxrrx 
prod r Ixonc^cx tlxo HarAroet JHFoxxxo an<l tlxo fire-t-frxxit 
c*,oromoni al. Ixx tlxo forxnor tlxo apcx‘i<^nlturiet dooe not 
nxoroly x*ojoioo at tlxo lacatlxorirxpc of tlxo oro^fx j Ixo ontoxre 
into a eoloxxxrx ooxrinxxxTxioxx Avitlx tlxo doity toy a eacri- 
fxcixxl xxxoal of A?vlxioli tlxo Mutoetaixoo of tlxo doity i« tlxo 
Txxatorial. Tlxo fLrst-frixit csoromoxxioe, ixx Avlxiolx an 
offorinj? of tlxo orojx i« xnado to tlxo doity, romovo tlxo 
tatooo arieixx^ from tlio eaxxotity Avlxiolx rondors it 
<lanprox'oue xxxxtil tlxat cj|xxality lxa» toooxx noutraiieod. 
Tlxo Mp>oc*ial Maxic^tity of tlxo firet frxxite i« elxoAvxx toy tlxo 
f*Aot tlxat wto< 3 ii oatoxx tlxoy nrxust l>o talc-on faetixxp?, just 
aw tlxo Olxriwtxaxx fasts tooforo t^omm vxixioxi. 

1 XX fc>AA*odon tlxo ^raixx of tlxo last slxoaf Avas toalcod 
in tlxo forxxx of a littlo pjirl, and Avas tlxon distritoxxtod 
to too oaton l>y c^voiry xxxoxxxlxor of tlio Ixousolxold, w’-lxilo 
at l^a X^alifcjwo ixx l**'raxxoo, a nxaxx ixxadcx of <loxx^j^lx Avas 
oarriod oxx tlxo last lo«xd axxd tlxon jxi'osorArod xxxxtil tlxo 
oloso of tlxo A-intapeo, avIxoxx it Aiv^as torolcon uyx and 
oat-c'xx at a foast. Xxx X^itlxuania, tAAro lxxxxxdrod_ yoare 
apfo, tlxo xxoAV' oorxx Avas oaton at tlxo toofcixxxxinp; ^ of 
Hocjonxtoor at- an olatoorato cjoronxoxxial xnoal to Avlxioto. 
ovox'y icixxd of csrojrx oontritoxxtod axxd of Avlxiolx OATory 
xxxorxxtooi* of tlxo Ixotxsolxold frxartoolc, Avlxilo a ooolc axxd 
Ixoxx of tlxo yoar AA'oro saox'ifxood as an offorinpr to * ^od ^ 
and * oax'tlx.* Tlxo lirst-frxxit fosti-val of tlxo Oroolt 

Ixxdiarxs tlio ixrinci|:x€xl fostiAra,! of tlioir yoar ixxArolArod 

ooxxxfxloto ixroA;^iwioxx of now olotlxos, noAA?-^ utonsils and 
fui*nituro, xxow firo, fastinpr, f^xurj^inpe, jxuriflcation, and 
axx oiKox'irxpr of tlxo fix^st frxxits to ttoo fxro s^pirit tooforo 
Hio xioAV" c;x'oj,>s ooxxJd too toucslxod . Xt aatHI too notod ixx 
tlio *■’“ yarxx c^ustorxx of A.»lxanti, dosoritood in XST A'rxjrtxs, 
Sopt. i, jx. 33-4-, not only avox'xx jiortioxxw of tlxo xxoav yarns 
p^ivoxx to tlxo wfiirits, tout tlio wlxolo oouxxtry Ixad to too 
;^ux*ifiod tooforo tlxo noAv yams oould too oaton <for 
turtlxor o 3 caxxx]xlos soo i^^ra-ssc^r, Oolcloxx XXK^uprto," * 

atoridprod oclition, pp. 47 & , 

A.S a. parallol amon^ 1 >rimitiA *'0 pooplos to tlx^ 
rojoioinje^ axxd Ixox'so-play of tlio j-xoasant’e IxarArost 
Ixoxno may too <iuoto<l jxraotioos axxxoxx^ tlxo pap^an tritoos 
of i3ox*noo. Tlxo Avomon talco oa,lcos of tlxo stiolcy 
Ixoilod xxovr rioo axxd ooA'or tlxoxrx AAritlx soot- rTlxoso 
tlioy ondoaA^our to imi>rint oxx tlxo fa<?tos and toodios of 
tlxo xxxon, AV'lio ondoaA’our to rotalia.to- I>rxn1^ng of 
tlxo licixxor xxxado from tlxo xxoaa^ rioo and foastixxpf aro 
foIloAvod toy daxxoixxp:, in Ajrlxiolx soxxxo of tlxo woxnoxx dross 
as xxxoxx eax*ryinpt ^>rxcfx’ postlos* Xn oxxo da^i^oo a Avoxnaxx 
loads Ixoldiixpr «» driod Ixoa-d, Ixor folloAAp^ors tooinpc AAroxnon 
drossod in Avar-ooats. Anotliox* danoo xopxosoxxts tlxo 
doparturo of tlxo spirit, and is a dramatio ropxosonta- 
tion toy tlxxoo poxHTormox-s of tlxo d oat lx of ono of tlxo*n 
aatIxo is rostorod to lifo toy tlxo Wator of X«ifo, Awrtoiolx .i» 
supfixosod to too torouf^lxt from tlxo oourxtry faray oraad . 
in tlxo joumoy to tlxo land of slxados^ . - 

Tart of tlxo Ixaryost ooromonxal is a form of, diyina- 
tion or p^ood luolc, oox*omony Avitlx foni* -watalear toaotloa 
•wlxiolx aro plaood in a lari^o ^onp: fxHod Awitlx Aerator, 
Trom tjxoir xnoyomoncts tlxo gpood or ill apoooss of tHo 
noxet yoar*a oro;|^ is f or:i^toid ' Tlxo aid of X^alci Xyonp^ 
to torxrxje; ttoo spx^ of tlxo tto^r tooxici^^ is izxyol^od,: 







3oc:i<^t:ies SLtxtl Axz^i3ieixxxic&^ 

X^Amxs- 

of Soiencos, -A.xa^. 1 3. A., Z^acroix z ISTow' 

ol>soirv'€*.t>ior4ai om tilic* of tv'Ho ttJLxcf flio 

is^lajTLcl. of *T''ci.l>ixa,i (Soiif Ixorjn. T^olyxxowicfc-)- C!?orjnx>lot.e» 
*bi:i.ei>l;ysos of 21 sjniooixo^oxxss jc^ivon.— — Slxx-tslc 3 r : 

A. oy*xt>o»-iorx of ffio «t:-oolxa.»f icj ooxi'v©x*^esxxo€5 of c»xxs?.oxicxV>lo« 

of ooi“».t>ixxg:oxxt> vxxlixos. Silv'io JVlirxcs-tli : A^xx^ ocjxxQ,lify 

ixx. flxo flioox^y of ixxfo^x’a.l foxxof ioxis^i- Herxi-i JMCur-Aour z 

Tlxo Ick-vsT^ai of ooxttilIlxi i«t-ioxx of c3olloi<i«Ll jxovt^"clox*»- O- 

Valorxsi z *X*ixo at^sfioxx of ixifx'Oj^oxx oix mcLxxjurta/rx oso . 
l^^roj>|xorio rrx«.Xi^«.xxo54€i, ol>t>&iixorl Ixy -fclio cJ ioix 

of it>i^ £kxxxetl@;%unigL^ >i04a.i:oci irx xxifcx“ 0 |^oxx o-jncioi* a-f/XXxo«f3lxox*ic5 
•ox'OssxxT-o, '«xl>»ox‘fc>» ctoxxxxf of -fclxo 'wlxiclx jfxx*o o. 

fxxx'Xct.iorx> of f.ox'rxx»*'*'«a.txxr<->. TJno 03cj>e»ri rrxoxxf al x*c5- 

eixxlfa £Xx*o as oxix'vos, T'>ie» •fcxn.xo ooxmf >osit.ioxj of 

■fcJxo 3rxxcMrx^;axioso xxitrx-ixlo is still xxxxlcxxo-wix, t>ot is oox*- 
taixxf 5 r ficlxoi' itx jxitro^^i^oii fliaxi tlxo goix orally acoojxtcict 

IWEix^IN'a- Eugene r A.xxi loalixx aixoxxxalios aftor oolcl 

IxarcJorxixi^ of oojr>jxor arxi Ixx'xxssos. A- TTraxrers axicl 

Se^noutrlca z 'T*lic» Ixyclratoc:! trioaloi txxxx altxmixxafo. 'I’lio 
oxistoixoo of tljis csoxxx f >otuxcl Ixas l>ooix cloxxlxtocl : l>y 

ifsixxji;? vory clilxxtt^ solxxtio»\« of irxot.assi urxx alxxmixx-a-to 
axxd. oaloixxxjrx xxitrato, fiixo xioocilos axo olotaixxorl ^wlxioH 
Inavo tlxo coxr>|->osit.ioi* - 30a0 ♦ 211-1^0. Tlio ^IHL 

of f-lio solixtion Txuxst l>o rxiaixxfcaixiocl ’witViixx oloso limits, 
11 -SS xxJTAcl 1 1 -02, ~ Eouxguel axxcl Eambauci z THo 

ciotomnixxatiox X of tlrio sjr>a.tial oorxfi^xxratioxx of txvo 
<3f,s*-«rc»-x'*.^-ot>xyloxxio isoxxxors. A. stxacly of tlxo iwoxxxorio 
tofr a -ixriot H y 11> i x t c»rxo< i i ols , 

<OJrl,,,)aO(OM> • Oil -=01T - 0(OH:>(f 

TTlio autlior’s ooxi cl visions am o|xi>oMCti to tlxosi*. of 

jSallcinii. Antoine 'W’illemart : Oon trilxu tion to tlxo 

study of tlxe colot xrod Ixydrocai'lrxoxxs of t.tic x'ulxroxxxx 

fam.ily. E- f^usso and liSme. 1^. Russo t IP’irst icjoo- 

logical olxscsrvatioxxs oxi tlic xiortlxorxx IRif. A. IMLagnan 

arxd A- Sainte>X,.agu^ z ’'J[''iic static o^uilil>rium of fislics. 
A. fisH. can rcxuaixt a lonfx tixno in tlrxc saxxxc i3lac*5, 
axx;t>arcrxtly inxmolxilc. A.s a x'csxxlt of a l<ixxexxiatoj 2 :ra;f>lx 
study of a bvlaclc Ixass, it is slxoxArtx tlxat tlxo fixxs arc ixx 
contixtixal xrxotion , axxd tlxc na ture of tlxe xxtotioxx oaix 

l>c dotorxxiixxcd from tlxo ^xlxotoi^raixlxs- IC- Tounrxanoff ; 

Ooncci-nixx^ asi:>cx*f 5 illomycosis' of Ixcos. TTlxt-* o:>cj>ox*i- 
xnexxtal infection of l.><3es*'lxy is easily 

realised. Udultijxlioati on of tlxe funj^us inside tlxe l>o<ly 
of tlxe. insect is -rax'e, at least -witlx tlxe strairxs exn- 
I>loyed in tixis x’eseax'x*lx . It •w'as x^rovetl tlxat tlxe 
sterilised filtrates from cultures of tlxe fungus are 
to:acic to Ixees. 

Al-VIj^. 20. A. Eacroix : ^N'ew' olxservations oxx tlxe 

lavas of tlxe X-eeward Xslands and tlxe Society 
Xslaxxds. Ooxxnjxlete axxalyses of foixrteoxx roeJes are 
pfiverx. O., J3igour<iarx z T'lxe olxsex-vatory , instru- 
ments, and olxsei-vations of X>elaxnlxre at tlxe nxe 

tSainte- A.yoye. A,. Ootton z 'Tlxo automatic moxuxtinf^^ 

of a concave g:ratini 5 l>y tlxe xxxetlxod of m . O. Iticlxards. 
'‘J^lxe aTXtlxox’’‘s comnxxxnication of OF an. lO last -was axxti- 
exyrated Ixy H- O. X<.iclxards in 1012 (iF^ro<j. jr*h'il . 

aS’cc.). Otxarles IMEoureu, dxarles ll>ufraisse, axxd 1-don 

Enderlin z JR:.esearclxes on rulxrene. 'X'lxe ooxxstitution 
of x-ul>rene- A. oonstitxxt tonal forxnu la is jxro^osed for 
»*xtl>x*one, xxxaixxly Ixased oxx tlxe fact tlxat on oxddation 
"witlx^ chro-tpifte acacl, o-dil>ena5oyll>en5Bene is formed ixx 
eoxxsicleraloie axnouxxts. W’illexnart Ixas ax-rived at tlxe 

same fox-mxxla ■ l>y anotlxeaf x xxet lxod . K. Vincent ; 

Anticolilxacillxxs serotliera^y . ’X'lxe results of its Use 
in acute or clironic infections vritlx coZ-ii. Xn 

oases of^ j^aniB^renoxxs a^'>f>eTx<licitis, coxuixllcated 'W-itlx 
jxex-foratioxx, dr -wit lx local Tpxei-ttorxifis, tlxe axxticoli- 
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-l>adllus serxxrn Ixas {.xroved a Valualxle aid to sttr^ical 
treatxxxtant, diiid edPleoted ra^pid axxd unexepeoted 

cures ixx. vex-y jgrave cases. Xxx suf>xyuratxxiL|gr ]pyelo- 
xrxefxlxritis of ooli Ixaoitlxxs xxatuire <veri:fiLed in tlxe ladora- 
tory>., tlxe setrum Ixas -fxroved very active ixx oases xm 
-w-lxiclx tlie usual treat mexxt lias j.>roved Ineffectual. 

JSoxrne excarrxjxles are ]p:iven ixx detail- 1C rawte Houle s 

'X'lie oonvor#: 5 ^exxce of some mefclxods of tlxe afx^xx'oxcixnate 

intoj^x-ation of differ oxx tial ecq[ nations. N. 3tovlco z A. 

oaso of ecjt nation of liicrlxtixi^ in meridian jxassaf^e 
olxsex- vatioxxs . Tlio corrections of tlxe oloolc- deter- 
nxinod -witli tlxe aid of tlxe Ifoxxty meriiliaix telesoojxe 
at tlxe I*aris Olxservatory , liave slio-wrx a systematic 
deviation xv-liicli de|->ends oxx tlxo ojf tlxxs field 

of tlie telosoojxe. ^Aarx ecjuatioix fox- cox-x-ection is -worlced 
out.- -R. ICryloff : A. xxxetliod fox* tlie ay >>>roxcixxxai*o 

solution of tlio jxrolxlonxs of xxxatlxexnatical |.>li^sics. 

Vasilesco ICaryxen : JMexv resexxx*<-lies on Ixatteries oon- 
tx*acliotinj»: tlie sccoxxcl law of tlxermody namios. A. 
dosorijxtioxx of o>cf >erimonts -witli a cell oomi-iosod of 
^T'ajxliit e, caustic; soda solution, jxlatinisod yxlxxtinxrm- 
l^x-oxn tlie rate of c-lxan^rc? of tlio IG.lM.li''- of tlxis cell 
-w-itli temyxorafcux'o, tlio second la-w- of tliormodynarnics 
imyilies a redaction l>et'vv-eexx water fx-eed from a.ix* txnd 
gijx-a.y.xliite or yxlatinuxn. Jj^uclx a. x*eac;tioTX aj->yxears im- 

jirolxalxlo. O. Vavon and Craj cinovic ; Tflxe Jiydx'o- 

y^enation of xxitrolxonzeno l>y y>latinuxxx l>la<;lc. 'I'lie 
reduotioxx of u itx*ol>eu5c,ene l>y lxydx*ouen irx tlio |>rosence 
of |xlat.inuxxx Ixlac-W and Ixenzalc ieliydo |a:iv''es A' -|>lxonyi- 
jxlxc^xxylixitrone in cjuari titles f>x*ov'e tliat' tlie 

j^^reator y>art of tlio ni ti-odonssenc^ oxx reduction |>asses 
tlxrouprli tlxex sta;^o of ixlxenylliydroscy lam iuo. — Edouard 
Roclc z 'I*lxe facies of tlie <J urassic in westox*ii IVloroeco. 
- -- E. RotHe, J- I-acoste, and Hdlle. V. Oammarxn z 
ICax'tlxcy ualces in Jt^rauco in lfl27. iSi,>x-i“>ntee'>n -woll- 
cliaracteriscd eartlicjualces v^ex-o folt in J^’ranc-o diu-iri]^ 
1027. 'X’lic Oenti*al 3-*latoau. A.!sac;o, arid tlie *\^osjacos 
Avero xnoro stalxle tliaix dux-in^f 1020. Ixi tlic*- soutli- 
east tliore wo-s one violent slxc><-l<, causing damage in 
tlxe IVlont VontouTC rojp^ioxi, >>ut tlie soismix; ac-tiv-ity 
■w-as xnaixxly xxxaxxifostecl in l?r-ittany axxc.l l^iToi-mandy . 

E. A. ^dartel : Tlie fou-r deojxest al>yssc>s (tiatui*al 

jxits) ixx tlie world (Xtaly, 4 20 to 037 metx-es). A. 
desox'i |>tioix of yiits at INI onte-T.#essini, i\X oxxtenero, and 
JF*iuxxxe. Tlxe T-Jertax’C'slli ox- della Udaintia alxyss lias liex^n 

descx-ilxed in an cai'lier coxxxxnunicat ic>rv. V. Agafoxxoff z 

t^oxxxe red soils of Oocliin-Oixina. Adxne. Rufnagel and 

da HTaHias : X>oes radimn act uyiori irisxscts in tlxe 
course of tlxeir nietamorjxliosis ? I?-xcy->eri merits w-itlx 
C/cr^ZZ-x/x/icircx axxd /f'x/Txcm-oyxieutu slxowrcxd tlxat ocyiosux-e 
to tlxe ^axxxrna rays of radium w-as w'-itliout <;ffeot oxx 

develoyixrxent. Edrxx. 3ergent, A. X>onal:ion, L- Rarrot, 

E- Eestocyuard : Tlxe Ixiolo^ioal conflict a^aiixst Ixov-ine 
jxirojxlasrnosis duo to GT'/tex/erfa dfw’jpur, Piovine tlxeilox-i- 
osis is a House disease : tlxe tiolc w^lidUxh traxxsxxxits it 
Ixites tlxe Horse ; Hut tlxis axiimal is refractory to tlie 

disease. C. Eevaditi, R. LdpienOj, and Sdlle. R. 3cHoen z 

Tlxe wjpiirooHaxticidal yxrojxerties of tHe olemoxxt vana- 
dium. A.stero| 3 C<^uesis rovxnd jxax‘ticles of vanadiuxn. 
PGloxnentary vaxxadiuxrxx, finely divided, axid ixx susyxexx- 
sion ixi olive oil, excercises a marie ed curativ-e aetioxx 
in s|xontaxxeous syxirooHeetosis axxd in exxxex-ixxxexxtal 
sy yxH 1 lis . 

^atTSSX2X-» . 

Royal Acadazny of Ealgiuxxx, O^ixly 7. R. Rourxxxariar z 

THo relatioxxs of tlxe ‘ massif de la Vesdre * and tHe 

synclinoxriuxxx of X>inant. E. da Vifildaman z IBrax^tcH- 

ixx 4 ^ of tlxe oil Ralxn < H^rautcHixXig^ irx 

tlxo oil. y;>alm is due eitHer to tHe deatH of tHe terxrxiaaal 
Hud or to some disease w-HicH Rreveixts its f^owtH.— — 

JTean Relsaxxaar z Eradiation in {generalised relativity.- 

R. X>aoos s IS Tot e oxx tHe velocity of tHe a-jpa 4 r 1 tic»les. 
— Alliaurtxe z THe investifiiration of star streaxtxe. 
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X.lnxa^A«m Socio^jr o£ aWow ;So«.1s4(^ W^^lers, .^uiJar ; 

J, R.. Miatltooii s ISTo^es oxi. AxMiferjatlliltix <1 no. XfS>.' 

OefxioiTja. fitricX erjpi&oicss in fetxanilies 3€tjD(aroaKriya5icla0, 

Ktoirl:>OJricI^, lME\28oi£l«Es, OauHif>i^oi*icX£e» a^xx<X 
Tetolxinxclee anr^ -vrit-jh. *X>wo j^cntx^stira, orxo sxxb»|^6zxu(s« 

aind -fcoxx «jf>ooic*is* ar-o dasoxHLlxcicl a« xri«-vv'. (^No. 16.) 

Xloals witlx |^€3raox*a axxci sjxc^oioH ixx t.]xo XamJlioiB Ojrtalicioe , 
Ji3f.>lxycJi-i<'l«e, X>i:*oso]|>lxili<X«e , Sax>x*orx»yzicioE3, Oalli jxixo'r- 
iclsae, arxci St/X*at;ionrkyii<la». Oxx«> ^oxxxx» and xxixxe ajxocries 

aro dosoT'ihx^d as xxox?«r. A- M. X.ea r ^J'ow sf->ooies of 

Atxst-raliarx JErix^lxinidLos (Oixi'otxlionida^). T'lzo Xxafxoz- 
doals xvit-yJx sorao small -w'oovils of t/Jxe> sxil:>faxriily lilx*i- 
xliijxidos, of x?irlnicJx 42 sjxooios ax'O dosorilioci as rtcsxv, flxo 
Toost ixxt>orost;ixx|2C of flxosx^ fooirxp: tlxo sfxooios of ~ 

-/jt'.lti, wlxioJx x?«ra.s t>al«;oTi in lax-^o zitxxnlxox-s fronx t*lio nosf 
of a l>ir<l af Ooldoa ixx iSotxl.lx Axxst>x'alia.— - A. S. 
Soixef : INTot^os on foxxx* li<>t;lo-lcn<»'wn sjxocsios of Is^axx- 

jjTizx'oos. Ixx flxo ^ornxs JVI ^ wlxiolx ornl:>i*aoos 1 . 1 x 0 
R4»ri^ajroos, tiliojrcx aro sx>ooios and olovon x*iox-o ox* 

Avoll-mar'lccMi sxxlxsjpocios. Ow"iix ;5 laolc of xxxatiorial, 
*v*ox'al of l.lxoso ai'O Ixt^flo l<_nc>w»"Tx- 'Tlxo jxx*o«oiJt. xxap*e«x* 
xnox'o dc^finifo iixf ox'nxa-fci* >n al^oxxt. t lxcs lilaolc -f aoo<i, 
ll tv^onl >ot.*W'’s, l^xM*ixai*< I’s, ai^d flxo TasxxiaTiiaxx l<.axx- 
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Royal Society of New Soutlx W^ales* Ata^a:. 1. -T. M. 

' r^x'own »*ot of fi'nit-s an<l axssooiaxfod disoasos 
io .Anstx'aHa ( 1 ). l-I istoxy of t-lio disoaso axxd dot/ox** 
TTa n »4i t ioxi of llio <**xns«xl o rijfanisxxx. Ilroxvii rot of dooi<ln- 
oiin tmitiS NV'fxs int.i*o< I not*t 1 itxl.o j;\\istx*txlia ixi Xlio xxinot.ios 
of Jn-st, oont nry, and is xiow |.>i:*<^sofxt/ in xxxost l.oixx|aox*at.o 
i T-nit -jLri'owinji: r-o^^iofis i>f t/lji<-3 w<>nt>li-oast.ox*rj fr'irxpfo of 
* lant- alxsont/ fronx SSontli yV. i*stx*al ixx xxxxd 

'V4*st.€>rx* Anstx-alia. C ?<>jxi |>arat.i vca onll.nx*a1 axx<l iixooxx-* 
lotioxj o^cjX'E-iixxoiifs, <;ofii<lia1 # 2 roi*jnination, aixd ta>c« 
*>iioniif 1 c^txt-nT’«»'S of l>otla <*oniditxl an<l ax>ot>lxooial staj^os, 
i».T*o in <Iot.atl. It is t.lxat. AVoZrrojfxy* fn 

J rt4<?fir'.t>lt‘:t <W'int.) IKolatn. is tlxo organism I'osjfxoixsilxlo 
»'oi- l>i*ow'ii rot- ill Avistx-alixx anti J^oalaxxd - R. M. 

: Aoacsia stM^llin^s <l*xxr*t 13). 'T'lio woodlin^s 

dosoi'iHod of tlio folloxvinx toxx s|.*ooios of .d.<;rxc!^*a i 
<^t>rhJ'i€J9<4 ^ /xrxfyxoya/#. xy , 

ftor-r ictct ^ ^ x^xesrv^x^/io^x/x^orxx. xxnd 

#/#<>// ».x9r>px /ax-cx. In xxonx ».o>c.it>n A?vxt-li t-lio 'vit-al.ity of soods 
ill soa-waf.ox*, it was nxorit iontjd tlxat a sood of ^4. .fi'e^.r- 

i t tj< i<tyi<x anti ono of .^4 . 't'nf'l^z.-rhosc.i/ZoT^ liad fs^oi'minatocJ 
jiftt'i- Ixax^ixija: l>ooix ixnrnoT'sod oontiinxovxsly in soa-xv'atox* 
toi* sox^oxi and a Ixalf and toxx' yoars i*osf>oc!tix''oly . 


OflExcial Pul>licrAt:ions Recei'V'efl. 


aWcoount of 


XlM.i*rx«Br. 

I ll l.t-rriation^l CiteOtf Oonf{ir«»«iMisR : a nirier 

Oi *.^Vw * ^x-o«te»<ii«flr»- Jiy Onlowel Sir Oliarle» OioMt*. 

\ ****? lM^i»ik»«r« of tilt* liit-c^mat-lonal Oeo^x^pliicsal C'ontfreeiM. 

X02».> X* 1 ,. jr, Cl-o«cloii : Royal 0«Oficra]?liical 

if'***?" J-^ivari>c»ol r 'Tidal Institutes. l^TintU .A.nnual lX«ix>ort. 

" -* r'- »* XX.''»xr«rx>ool.> - * 

'T^nw^tiona of tlio XXoyal Society ot l..on«lon. Vol. SiST, 
I s^. .1 - Vidal Oliaorvationti. Ry !>*•, !d. v! 

i»x>. 2i23-aro. (ILrtxndon ; Idarrl^on and Sona. l.,tdO 

Ootivontion of WaaUin«r<iOn. 1S12T. Intesa*- 
i*il Ttadiofc^lsftisrravii* vn-nXi^n Oaxiorat and CSiipiilemtsTitary 

xtfi ISTovomloer Itsar. l*r». ITat- 
Id. not. 

JCtoyal nutilin RooSoty. Vol. itf 
oi lioo »«»« »aolnTn Oomnalttoo for tUo Y^«tr 102T. 
Voi s\' •?. and nr. Wai^r O. Storonaon. X»jx. 4«.-as. Od. 

SITUI of .dnalynas of Irl«f» Rin;S>Afon«y 

A it ■ Ooinnjerctal Oaloioxn Oarfcsidc. »y !>/. 

Vi ► I^*»dox» : Wllllax»a and Norcrata. X.td,> 

lioport. -^****«*^J?« totlio 



3Sro. xa55 j 


^ *y**»^y*. AewwatitMd JEt^yaaroU Oarnmltten : .i^oporta i^^id 


®’'“*f?**yS** JF^* JroUanaon. <T. X»p. XO-f-8 plnte». 

^t ^on taiorx z JR. AX. iStntionery Oine«s.> 


X«. zi*t. 


-K* ***Hfi* *^ori<ixt^ and Sixtli Raport of ttke OommietaicVntsrA Of Orown Xa^nda. ' 
**3^36. rX^ondon : ZX.XdE. Stationary Om<=«.> 4«- nat. 

,, ^*’"o®»dirtarB of tHa Atalacoloeicsal l:ioc::faty of l.»ondom. Rditad l>y 
!*•- WxiicIcwnrfcH. Vol- J 8, T-art 2, AiiK^at. Jt-p. 40 »2 T platOO. 

(t«Onclon : XXiiJan and Oo-, l.td.> XO/s. net- 

Ool^ny of AXaiiritiMM. .annnal Report on XXoyal Alfred Ol>aer'ratory 
for tl»« Vear ll»2r- Rp. ». c AXauritiirs. > 

Vlio Rdinliiirf^lt and Rant of Sootlaisd Oolloea of Afirleiiltiire. Oalendar 
for X028-l$>2«>. I»r»- flCdin tn rjyli _> 

_ liotanltsal Sooiety and JFCxeliani^e 01nl> of tlie Rritielt XeleH- X*ol. 

5^»-***^ = Report for liy Cl. Olarid^e iXriioe- fp- SS 

platen. <Arl>roatli r 'T. Rnnde and Oo. > lO«t. 

Aflnietry. Aeronautical Reseamli Oummlttee : R«n>ort*« and 
Mexnoranda. iXr>. 1 lOti fAo. »2l> ; On tlse i*'low of a Oon«prenei^«e' Jt'luid 

Raet an Obataole. JBy l>r- FX- J^mlL>- CX’- 2&WO>. Rp* - O. , 4d.. iiet. JSTo. 

<Ae. 3i23> : 'Tlio Rltoct **r' tlte Static Rre««\ire Oradimtf‘’'on tlie XXraiC 
oi' «• Rody X'ef.ted in a Wind X'nnnel. l»y It, Olanert.' «*S01.> Rp- 

X plate. t»d. net. (X^ondon : Jl.Al. Stationery Ofliei^) 4 
X'lie Royal X’aclinieal CJt.lle^e. Oalendar , for tlie One 

XXnndred, and RIilI rty - X'liirci St-Mslon, X028— 15>2P. Rx>-. xicxdf i. 

COIaafcow. > .i'- .< 

Xlatteraea RolytecHnie. 'Teolmical Ool leK*^ ftir I>ay Stiidentsi. anil X>ay 
Sotiool of Art-* and CTrafti* : C^alendar, Sei^Mion lt*2« IW'-Jt*. l*X'* 4T-1-12 

plates*. 8d- IXomee tic Scienc'te Oepartirient and Trrainin« Oolie^a-: Rnll 
Time X>ay Inatmcstioni, Aftex'noon and l£veniu|^ OlatcHra, SeHsion X®ii8 — 
Rp- it4 -f- 8 fdate:*. 3rf. t >ef.tar trnent of Jlyalene anti X*uk>lio 
Ilealtlt. SoHstvon 1 S»‘2S - Ri». 2Ss -4- 3 idatea- 3d. Oalendar of R>re»xi»»SE 
and Afterniion C^nraes* and Ola-.s^ea for Sc»seion Rp- SO-J-lt 

plates.. I-'ree. (I.r>ndon-> 

X’’l»e Scient Jilts X*rot5«edinKM of tlte IXoyal I>tt)>lLn S-ociety- Vol. 1 1> 
No. 8 : * * XllosiKom- Wilt '* of Apjsle Trees, and “ Witlter-Tip *’ of 

Rlttni Trees. witH special reference to Two Riolof^ie Rorixia of Atonilitx. 

lion. 1 ty X>r. C5. Jioyie, JVf. Afnrplty aitd l>r- XX. A. C'unrinirts. I=*x>. 
<»3-T« -I- plates 3-5. <lXnl>tjn ; XXodjares, l**i|^Ki»t a«id CJo, ; X-*ondon x Williama 
attri Norjsate, ljt,d.> 2 j^- 

Nlntl» Annttal R.ei»ot-t. of tlte >lini*ttry of XXralt.li, 102T— ^Crnnl. 

**p- 3c vii i -f- 2D2. <I.ondot)i : fl.lVI. Stat*ox»ery C>lfiee-> Sj*-. net. 
Itnlian dournal of Rliysie-, V't^l. 2, Rurt 4. and l’ri>i'e«»dii»g» of tins latdian 
Attsoeiation for tHe Onlt.ivation of Science, Vcsl. ll, E'art 4. CJondncsted 
toy Rrof. O. V'. Ranrian. Rp. Si -+- 3Wf-.50T -f- 1 1 -f- 1 1 -J- i.'ates 1 r-20. <Cralcjutta.> 
8 rnpees i 4«. 

Indian X^c Assoeiation for Il«-srax*t'li- Ilej^oit-. of tlie CIToimm ‘tlee and 
tlie I Hrec-ttjr, Ifidian Ijoc l-te«eart-to Institute, NanKtim. RauclsJ. for t lie 
Y«'«r 1st A]>ri1 1»27’ to 31st JiXard* lHt’3. l*l>- ii-f-44- <7Can3<nm, l.Xanc-l)i.> 
donrnal of tlin HocSety : <>ontainin>; X^apets coxnTn tin Scat ed to 

ttoe fctociety. Au^enst. Rp. iv -|- l«»8i*- 23<i7 -+- x »i - <t.ondon ; Ourney and 
Jf aolcson.> 

Tlie l.i-vira> 4 ^stone I-.»»c*tnros, 2 ©27 : Tlie Rrolixtlon of t1*e Rtiysleal 
Reatnres of Mydnoy and tlie Rlne Mountains. Ry Hr- W, G. Woolnou^lx. 
Rp. 28. <»ydney, N.H-W. : Gainden C7olle|ir«.> 

The C^'awfchron Institute, Nelson, New l-Stial»n«l. C-ax\ throii X.octnrea, 
Vol- 8 No. I z ^ A l*oi>nlar Account of Rvolntion, 1 y X>r. J. S*, X.otsy ; 
No. 2 r Klectrlcily and Matter, toy *3ir Rr nest Rnthfjrfoj d % No. S : Recent 
Adv'ancea iiri Astronomy, toy J. T. VTard. ; No, 4 c Atlaens, Rioi-mcn 
and tiie Modern State, toy Rrof. A- J. Grant. IJ'p. 22 -4- 18-4- 28-4- 22- 
CNeleon, N.Z.) i -c -r 

l.>ondon Gounty C^onnc.il. X-ieoture-* and Olassea for X*eaoher» : XXand- 
tooolc for time Session 1028— 24». Rp. 84. CL..ondoit.> 

Row-tKiorr- 

XJnion Geoura id> iQ In terna tiona’e. X^ultli catit^n No. 8: T..' El x. tension 

dew rA>cions p«-iv6e« d'ecoulement x'ers i'ooC^an. E*ar XCmvn. d*- Martoime «t 
X-*- AnfrCire. Jv-+-X07. Ra^ipoi't. de la G« -niTniasion do RXXatoitat rural. 

<Ko|»ort of tlio Ooinnxission on Tyi»o« of Itural Sett lenient- > <XJ.a.X-, 

No. l->_ Rp- vSi-f-13l». XXapport de la Ootntxiission dea Terraeses Rliocenesi 
ot Rieiet-oc^nee. CRlrst Iteport of tlie Oomruission. on Rllocene and 

Rleiatocoue Terrax*.os.> <U.O.I., No. 2.> I'^p. 123-4-2 plancXies. <Rai-la.> 

XJnt verwit^'- of Oalifornia Rn blications in American Archaetolo^jy and 
Rthnoloi^y. Vol. 23, No. © ; Nativ-e Oulture of the S€>«tli lyest. I*y A- Ij. 
K.roel>*>r. Rp. »78.S©B. flXorKeley, Oalif. ; University of Califoinia Rroaa.) 

Oornell University A^CX’Icul tux*al Kxperinient Station. Memoir IX® z 
Some Relations of Green Manures to the Nltroj^en of a Soil. X*y X'. I— l^yoii 
and J4. X>. Wilson. l»i». 2». IlulU>tin 4til : Rarniers* C7o-ope» sti v'o Rusitiews 
Organizations in New XTorlc. liy «T. R- Rootli, X* 1 ji. 123. Rxillet*n 4Bd ; 
]^terrelatlon ships of Sup^ily and Rriee. 1-y G. X'. AVarren ami R. A. 
Rearson. Rp- 144. Rnlletin 408 r Whey Rutter. X*.v R. S. Guthrie. 
Rp. X2. exthaei^ N.Y.> 

A^crlcnltuml Rxxieriment Station : Midi man State Rollejese Of Asrioixl- 
li«re and Applied Science. Technical RuHet'ii No. ©O j J he Rteedln^ 
of Strains of A-Test4»r Yellow T>ont Corn. l»y IC. M. X-iti. Rfi- 40. 
Special Rulletin No. 170: Use of Cut F’loweiw. Ry Ale>. l-aurii?. Rp. 22. 
<Uast X-ansin^, Mich.) 

XV Oono^T'essO In ternazionalo di Navi*:a«ion«3 Aerea ori^niezato dal 
•M'lniatero dell’ Aeron autioa . TJOii*4o Aviaxtovie Civile e Traftlv-to Aereo. 
Roma 24-80 Ottotore X©27. AVd, 1 : R esocon to General e. ~ Rp. 488. Vol. 2 ; 
Memorie ; Sexione Navlpra,3t;ione Aerea ; Sezioue TurlatW^ lr' Rropasanda i 
Sealone Ginriilica. Rp. ®4® -4-40 ta Vol. 8 ; Alemorle 3 4S«^iom» Tecnicale. 

Rp. ®®0-4-»4 tavole, Vol. 4 : Mevnorie ; Sezione Scientidca ed Aerotoatca ; 
Seeione Medicm. Rp. «8T-4-22 tav'ole <Ronm : G. R(^'>dU^> ■ 

Xiepartment of the Xntwrior ; Rurean of ESdncatloxir,'- Rnlletin, 

No. 4 r Commercial ICdxmatfoh in l©a4— .X©2«. Ry J. O- Matott. Rp. 88. 

CAVaatoin^fton, IX.O. i Govorximent Rrintinsr OfBre.x 

Trlni:^ C7olle«e. A X*ist of Rooha, Cor a Oolleyre Stndenfc’a Readfhjz = 
tJhe Trhiity fiMfted l^iy Rrof. Mar^v Todd Cos tel lo. 

lSteo<n»«X edition^ revised.. Rp. IXd*. XRtartford, Conn, t, Trinity Oolle«co.> 
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AliA^f«%<erc» «l»i X^a.v’ox'l J^u t> 1 t>li'(&i,' Oox^^AAlio norioxTe*. 

C 5 «ffcf» C^ulxK^d&ntxcbU X*x«M 2 l|>lt>a? 4 on.» «.tS 43 aoarrericl:itt £n Ttelfa. 

- ^iPl»l*o BIr«<licL. 


^ ^cuTVh. ct«l ‘I*rofi 




, _ _ ' Xdx^>- 

«rraii#t&0. C7 ac|;<» C^ulxK^a&ntxcbU <2!i»llcr “ . jr . _ . _ . _. .. 

TB**k*<s, 1 ; Qtsin«iin«x&n1o Xf>SX->10S&. 

X>c»pa.z*t>ER«nt> of OonrioaerOo r of £itia.ndar«i». OTocfeiiolo^io I*a.por« 

of trhe ' lSiire«ttx of St»M?»«ia,«ra«, J^o. ; *X'x*«k»'taxnt»«i v«r Pz^jp«»rt.l«H of 

3P*rotootivcf &tt«l <o1ilio-r Sonias 1^0 oou. »y W- Ooblonts! 9.n«l 

®t. fi^bal-r. J'*jt,>. t*S^f>~£hTSr* ' f>.0. r O-ovemmextfi Ottlco-> 

XO oonttf*. 

iBc;ionf^ific3 !l?aiiOot*«. of tAw Instilt/Otio of 'E*l%>rajoaX bud OTiomiobl JE%««soa.x*o]i.. 
yo» XS3 5 A ViOTpy joTcx. IbiM^ Ho-o»Jl«*X Jd^^erroefoopio ’Wator* of Olaya. AXy 
rt*. OlcbsaWb. S^p- 4& aon. U^To- 1*4 : A F'iri« Quaut^uTU Aualyats of 

Oax-tAin of 7fxo.lliu.ru, 1. 14y M. 'Kinrur’a. I’p. *1-Sd. 120 aon . 

'Ifo. I/*.** : ^iruitis t>f ,XTlfc*-»-ViolOt 7jrtt.n amission of Osi-fain tnorf^anic^ C?o»n- 
pouufla. "Ky SK. KHxnura. an<l Al. '^alcswalci.. 1*1>_ riT-04. *20 stsn. fSupplo- 

fueuf, Vol, 1 », JSTo, O 5 Ou firs W^rios IXola-bious of tiro I^son fcipecXrutn. 
I3y *Y . Islxida. I*p- 3-4-1 plafo. lO sen. Cf^cunn^oine ; fwanauri Slioten.> 

f*jrOGSodln^$b of fixe Aoaderny of IfafuT'ci.l ^donees of l^tiilu.<.lelx»lxls, 
"Vol- 80. 711® Orfltopfeiret of Afon-baxm. Hy Afox-«:ati ZXobaixf. 1*0- 

^ll>SOO*^3 plabes. < Pliilaclelplxia.. !»».> 

OoxEUp»f;N»s x*4Knd.us de la 7jroisi(Stne sdxnce de la OomuxiHsion Oeod^slQue 
Haltiicixxo xr^uuie ^ Xliaa du 2ft au 23 BfCai 102T. n^diaes par llxnari llonsdorff. 
-fc*p- lii -f-lOO. f'EEelKfnlci ICf x:iapaino-Oy, frlana.> 

K:<mixx'lclfjlc Ma)sinet,isclx «ii M.obeorolop:iscli. O laser vatorlum t.e HabaxTla. 
"Jaarverslafjf lOaV, l*^p- 28- CWolbe vreden.> 

Oocasloual Papers of blin f^alifornia Academy of tBoieneea. ISTo. IS : 
Sbudtes ou ItiArlne c>st;rae*»d«- I»art> 2 : BBxtLemal Morplxolo«y of t-lme Oenus 
Oyflrereis witilx I>escrij»tic>nH of Tweu-fcy-one "New M|kedea- ISy Pa^e 
eUcO£pst»e]~£c. Px>- 1**- (San Pranciseo, Cialif.) 2 dollars. 

Smiblrsonlan Ensbibubiorx : United States N'atlonal AXuseiiin. ifulletiik 70 : 
Asteroideaof tlxe 3^^0I'fcll Pacific and Adjacent Waters. Part 2; P«^rcipu]ata 
<pax4;>l'' Uy Prof. 'Walter Ivenriclc Ii'lsl»er. l*p. lii -i-24& -f- 81 x>lates. (IVaalr- 
fnatoLi, U.O. t Caovemrneut l*rintin>? Office. > 

IdaryJand Oeolog^ical Snrvoy, >C cut Oouiity . Pp. 184 4- 12 plates -f- 8 maps. 
<^u«»eu Axme's (j:«->Xinty. Pp- 17S-4-8 x>lateK-i-2 tnaps. Taltrot Ootinty. Pp- 
1.77-f-S plates -f- 2 maps. (Saltixnore, Afd. ; -Tolins fToxklcins Press.) 

l^opartTucknt of tfie Ixxterior : U.S. Oeolojrical Surre^y. Bullet ft* 7(*3 r 

JCcoxxornio Oeology of tire C'as tlei^^ate, Wollinixton and Snunyside C^uad- 

-»r» f^onntxr '«v If.-**..-! Is- 1-t X 71* ' — " ' - 


ranfifles, Oax'tron Oounty, 
plates. *“■" *" ■ — - 


- - - Utah. 'By Pran Ic It- Olarlc. Pp- vl -|- 1 «5/» -|- 22 

7G cents. Water-Supply Paper r*T3 : Surface ‘Water Supply of tire 

XTnited States. lSt23. Part 12 ; T.r<»rtlx Pacific Slo pe flrainai^e Basina. B : 
Snalce Itivcr JB^sixi. Pp- vi -I- 25l*-f- II. 40 cents. ‘xATater-Stipply Paper /»8A t 
Bxxrface Water Supply of the United States, 1324. Part f» : Utudson Bay and 
Upper Afississippl Bivcir Basixxs. I*l»- v-i-18S. 2G cents. W'ater-Supjkly 
Paper G«7 r Surface Water Sui»ply of the United States. 1024. Part 7 z 
X-owwr JMTisaissippi lllver Basixj. Pp- iv-|-123. 20 cents. Professional 

Paper 142-lC : The Brlolluscan Patxna of the Altam Bluff* (Iroup of Plorlda. 
By dtilia Gardner. l*art Hz 7ellfriacea, Solettacea, Afactracea, Alyscca, 
Af ollnacoidea. Pp- • v-f-l SG- 240 -|- lv-+- plates 20-30. (AVashixiwrton , 1>.C'2. : 

Gxk%*ernment Printing Office.) 

Proceedix>j¥« of tl»e ATrix*rican Pfiilosopl* ieal Society held at T^hiladelplxla 
ft»r Ii*r-omotin||C Useful fCxiowled^xe- '\'‘ol- <17, ISTo. 1. Pp. 103. (Pl»ila- 
delphfa. Pa,) 


JI>i^iry of Sociofies- 

.S-4 7*UJ2Z>A P, Sapx-KMnica 20. 

UX7t.x. Aasoox-A*rioiar ox** SvroTKrKrcns (at Peclmical Oolle^e, Utxll). at 7.1G, 
JT- B. Hutchins** - 7ho Brush l:.^un8str( Vxn Txirhiue. 

3f02Srf>AP, OcTOMX^n 1. 

SocfiKrv o»r XC>roxx«xcBxis (at OeoloKi«ai Society), at 6. Ilr. G- 15- K. 

Blytlxe : Pulverisexl Pixel in Theory axnl f*ractlce. 

Buman 'M'rcox.oixzcA.x. Sooxxc7y (Annual ASeetine) (at Ui ttlehaxnpton). 

Of#. 1 #o 11. 

Or/. J., at S.4& p.m. Annual General Aleetint^, at tlie Beaixli 

Hotel. 

Oc/. 2, at 8.43 x*.a&. Xlanie Helexi Givyxxxnj- Van^lxan : 

Problems of llevelopnxent In the PuiiKi ( Presidext tial Address). 

W'^«r/Tx«sdtx.v, Or/. 3, at 8-43 I'.Mi. — A- Smith axxd "W. O. Afoot e : T^e-iv 
axx«« Interestinj^^ Plant Ulseases. 

XTt-Jt ftfdcti/, Oc/. 4, at 8,43 x*. M. Col. C. T, Green r Pun>;i and their 

Haunts. 

A'/’idcey, Ocr/. 3, at 3.30. JT. Barnalkottoxn r Uecture to Uittleliamitton 

Afature and Axolixcoloe^y CJircle on Pairy Binf^s. (Opei* to nteixxhers of 

the British Afycolosical Society.) At 8.43 p. »*- C^arletoxi Ilea z CXtxn- 

ments on the Pixxiis of the Week. 

Soozxrrxr oar C»nM[ic>k.«. iM-ouaTuv (I^toxulon Section) ( join tly with Chemical 

XQusfineerini; Group) (at Boyal Society of Ax-ts>. W. J. A. Butterfield : 

Boad Surfaeixtis: Afateriaia. 

T’UJSSIX^Lir, Ooroxtan. 2- 

lxxeTX-xro*rxo»» or Axr-roxMOUTi.K BjHrozxxxfiKRa (at Boyal Aulotnohtle Gluh), at 
8. — U. H. Houxutfield i The Inte^ri ty of the Teclxuical Af an (Presidential 
Address). 


« ^PBfJElA P, OcronxBB. 3. 

Joxvroac. XarsrrxmTVxaos ov XDwoxairsniuaa, at 7 , 30 .-»A.. JT. Stmpaoh £ Ififiemet- 
ine Betaila of Swiaa AljE^Ixe Bail ways- v 

Sooxmrxr o«r OsrxrxMcxoat (Ohemioal ADnsineerini^ Gz'x:filp> (Jointly 

with Society of Ohexnical Xnduatry T>ondoxx g^otion) (at Boyal Society 

of Arts). — P. H, Bogers z Paotory Ploora. , 

SA7’(’«r>Ay, OcTonwR O- 

Xsra'rmrrion op AAonxoxpax. anx> OoxT»rrxr Bnoxnaanus (AJTorth-Wewtam 
Uistrict Afeetinc;;) (at Towu Hall, St ooteport), at XI a.BC. 

t.Kc:nr«jiRacflA. 

Aro2Sr.Z>^t y. Ooro»xa«. X. 

GuKauA-M: Oox.x.Koa (Baain^shall Street), at O. G. O, BoXtsoxt : The Hature 

and (XriKin of Uife. 

SATCrjRBAy, Oo-ro»P.R fi. 

HosmxMan AfoBaxTBS (Poraat Hill), at 8.80. — <1. XI, O^den z The Beoent 
IXxscovxtries at Ur of the Chaldoea. 

.srATCTBBA y, Oerronau. 13. 

Hoanxmaxr AfxxaacoM (Pox'est Hill), at 3.80. Prof. .T. B. Alnawortti 

Xlavia z The Animal Oont|uest of the Sea. 


.t Imperial Tnatitute)- 


Sax*rBMX«Ra 24— Oorrouau fi. 

XVom.x> Po'W Kja Cou^ m«.K*»c*i>z — -Poat. CourjcRKm-H: (« 

(Por Px'O^^ramxne see IS'e-mna, Srpt. 22.) 

Sax^'raMuan 28 a.x<x> 29. 

PanA.x>AY Socxsmr (in Physical Chemistry X^horatory, University of 
Camhricl$<c>. General XliacuasXon on Hontoeeneous Catalysis. 

A*x*»cf<-ty, ,S«p/- 28, yrowi 2.30-4.30 cx«c£ 3-7. X3. 

Prof. T. A*. Uowry : Introductory l*aper. Soxne Prohlexna in Xlonxo- 
e^encous Catalysis. 

X »<*?'/ I, tie-neyfxl Jtr l€xti.crn,s, 

C. K- Hinshelwood z Hoxnoneneoua Catalysis. 

C. H. Gihaon and C. AJT. H insltelwood z Tlie Influence of isritrofren 
l^eroxide on the Union of Hydrogen and Ox^ygen. A Proltlem of 
* Trace CJatalysis-* 
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"SCijCe Arxfl , 

AN" joatisl* oic^ -fcl3t€& nCieatiViLiibL^ PrZtcl, 

JL]%LM. o€ lifo ovojr sXttoo lEi. graoo” Iboi^ajagS 

ftroso orx tih-is ■planL€*i> eti-ciowe-cl wit/h trho jf^owoi* of 
roa.»onini^, tHo x^^Tbiovilffcr form tahLieiak hy Ki«i 
ict'fciojn.i:^. doponclin-ja;; on. t>lri€^ st#a.g€*- of oiyiMsa.'bioia. anti 
onl-fcnro roaohod. At* all timos -fcliorf havo * hooarr 

■fcho^o fowor now trliaix e-ve-n a cse-ntitiry w-ho 

drow a aiiarjx line* of dist>ixxotiio±x t>otw€^'n t/he ixyixxg 
and tilxo non-liying, hof.weeri “fclxe ixxorganic alxd "tlxe 
organio tvorld ; fc>txt: tlie atlvanco of soioixtiific know- 
ledge lxa» Mlowly l>rokerx down tlxo ixarriers i>et>weexx 
the fxninxat/e and flxi' Ixianim*;* to, first when^if; xyas 
disooyored tliat. organic sn Ixstances , -previoxxsly 
s«i].>}>osed jxecxxliar t*<> ’the tissues of livirxg heings. 
eotild t>e ixrei>ared in the fesf-tnl>e in ejcatSfily 
similar manxxer to inorgaixic coixiixoixnds, ixxxtll 
jrxowatiays nxaixy ooxxHdoixtLy assert that the jxheiio- 
xiiexia €^f life will l»e e 2 Ci>lioal>le iix the ternxs of the 
xiiore o3caot sciexioes. Otli ers, more eaxxtioxxs j[>C5r- 
haps, oonsiiier that thoxxgh it may l>e x^ossihle to 
dosorihe these x^t*^**<^*3xoxxa ixx tlie terxns xxsed ixx 
mathenxati<‘s, i>hysxos, or c^hemistry, yet sixeh de- 
soriiition will still not jxrovide xis tvith a iixxal and 
conrxjilete exc jilanatioxx. 

Tliat tlio law's wlii<*h go vc'-rxx the jxlioxxomenp. of 
life ar*' xind iseovera I >lo, that tlxo hasis of life is some 
vital x>Tincij;>le, tlxe nature of whic^h ean never i>e 
known, is a yxosition W'hieh few would hold to-day, 
leading as it does to a jxaralysis of tixo jxo-wer of 
investigation, and ref xxted , as it is, l>y oixr ra]|^>i<lly 
ixxereasing know^ledge of these very ^henomena^. 
The f xxndanieTxtal di-stinction hetw'oen the living 
and the noxx-livixxg is that whilst it is ^ossxhle to 
isolate the jiheixonxena of the inorganic -world, it 
is impossilile to consider a living orgaxxism ajxart 
from its enviroxxmeixt ; it is, in faot, its reactions 
axxd adajptations to changes in its sunH.>nndings 
w-hich distingixish tlie living from the inanimate 
and form the hasis of the soieixcc of hiology. 

"What light, then, do the recent advances in 
chemistry and thrown oxx the phenomena 

of life t Axxd Ixow far are tlxe lawrs of these sciences 
applioahle to the reactions of living heixxgs ? To 
a coixsideration of these ctnestiorxs Rrof. I>onnan 
applied himself in his recent evening disootxxae 
to the British Associatioxx at Olasgowr. Tlate in- 
vestigations of physiologists eaarly showed that 
organisms ohey the laws of the conset^at^uon Of 
matter and of energy. The energy for the heat 
prodtxoed and the work pexforraed hy a 
is d^mip^ed from the energy vafne of ih>od 

S.d3E3aed^ har St» o;add^tio9iEt In the 
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€xx:y^&xx. '^aJcexx in. c^^ux^in^ 'T^s;pi|r«bt>to3ab^ cun.<3. it> is 
•fco ' ooixstaruot) au t^ablaumoe slaeotv ojf *61x0 ijxooxniix^ abnxi 
nn.'b^oin.^ on-oxrgy s^ixcl ficti.o*%)vr i>lxs*t> *t>Hozro is xxo oro<ii-fc 
nr <iol>it> 1 >s.1sxxgo. .^..^cbiiX;, X^ls^riLis CLxxd S/Xiixn.etls corL- 
fomx also "fco irlxo socoxvd laAV* of ■fclxomeiociyxi.axnios, 
s'o far as is kmo^vn. at> ]prosonLt ; ii is ilxo froo or avail- 
S'l^l^ enorgy of t>lxoxr^oii.*viroxi.rtiejri.6 wliiclx is ilio solo 
soixmo of flxoir lifo aixci acfivit-y , and ilxo origin, of 
■tlds a'V'aila 1 :>lo ©norgy is flio radiafion fronx fix© sxxrx. 
If flxis radiafioxx wor© in 'fclxorxnal ©qxxxlilxrixxxn %v*i6lx 
■fclxo avorago 'fconxjxora-fcxzr© of -fclio ©ar fix's ©rasf, 
X>ract>ioally all lifo as *w*o Icxxoxpv- if *woxild ccas©, sino© 
fix© groon jxlaixf *wxxxxld l>o xinaixlo fo assimilaf© 
oarixon dioxcido axxd "w-af ©r l>y fix© al>sorf>fioxx of fro© 
-onorgy l>y moans of ifs confaiixod clxlorox>iiyll, and 
fix© synflxosis fo sixgar and sfarclx -woxxld fail fo 
occxxr- Tlxis synflxosis royxrosonfs an inorooso in 
fi^o ©norgy, sine© sfarclx xvill jxrodxxc© ©norgy on 
oxcidafioxx, and 'woxxld lb© ixnjxossilxl© xxxxloss flx©r© 
'vsr©r© af fix© sam© fim© a coxxxxxonsafiixg d©gradafion 
of ©norgy. 

All living flxixxgs liv© and acf l>y xxfilisixxg fix© fr©© 
©norgy of flxoir ©ixvironnxont ; fix© livixxg coll, in facf , 
aefs as an ©norgy fraxxsforxxxor. T’lxxis soxxx© xxifri- 
fyixxg Ixaoforia oxcidis© axnxxxorxia fo xxifroxis or xxifrio 
acid axxd so olxfain fix© necessary ©norgy fo Ixxxild xxj^ 
carlbonic acid fo sxxgar or ixrofoixx ; oflxcr xrxicrolxcs 
nfilis© fix© fro© ©norgy of sxxljxlxxiroffod ixydrogoxx 
and oxeygon, TUp fo fix© jxrosonf, all fix© ©norgy 
fransformafioxxs of fix© livixxg ©oil so far invosfigafod 
Ixav© i>©©n foxxnd fo olxoy fix© socoixd la'vr of fixorxno- 
dynaxxxios, so flxaf all aefivify d©x>«?3aLds oix fix© nafxxr© 
and axnoxxnf of fix© fro© ©norgy in fix© immodiaf© 
©nvironmonf , and flxis ax>x*lics Ixoflx fo fix© organisnx 
os a %v*ixol© as xvoll as fo ifs individual colls. If fix© 
Ixlood-'liow fo fix© txrain is sfo3g>i>^^s fix© xxorvo colls 
soon coos© fo fiincfion and coxxscioxxsnoss is losf ; 
if fix© ©nfry of oxeygon info fix© lungs is jxrovonfod, 
all "tlx© colls of fix© i>ody soonor or lafor coas© fo live. 

In fix© invosfigafion of living jxlxonomona, if is 
©ssenfial fo reduce fix© ;E>ro1xl©ms fo flxoir simjxlesf 
forxxxs and sfudy ©aeix uxxdor conf rolled condifioxxs ; 
Ixuf if musf nof 1>© forgoffon flxaf ©very acf ion of a 
coll wifixixx fix© Ixody ixas ifs rojporcussions ujxon fix© 
oof ion of some ofixor coll or colls » so fHaf, Having 
sfudiod a series of isolafod ixHorxoxnona, if is nocos- 
sory fo £tnd fh© influoxxc© ©a.©li ©xcorfs ixjxon fix© 
oflxox-s^ *fco synflxosis© fix© ]parfs again info fH© wHol©. 
If is Hy, fHo ap^jxlioafxon of fix© laws axxd faefs of 
I>lxysics and cHoxxxisfxy fo f ixO'olomoxxf ax*y jxHonomoxxa 
fHaf w© axr© gradually oxiri'idng af axx. xmdox-sf andixxg 
of fix© wHolo. "WIiof Hor fHos© laws will sixlHc© fo 
dosesriH© all fix© i>H«53^oxn©xxa or :wlx©f Hor a now form 
.of 'oonoegy will H© disoovoriod^ 3:xoxx© con sOy, 

' ■ 


A.mong living |»H.©nom©xxa . rooonf an^;^s©d^ 
flxos© of xxxxxsoulor ooxxfracfioxx axxd fix© ©^[uiljUba^ifnlXx 
Hofw'oon fix© rod ixlood colls and fix© jplm&xxx^ .or© 
©s]p©cially nofowox-fixy . Tix© ©ixorgy of woilrH: is 
oHf ainod froxn f H© ra;pid ©xcofixoxrmio convorsioif^ erf 
glyoogon info laofio acid ; wHon fix© conf r acf ioxx xs 
ovor, fHc glycogen, fixe nxxx solo’s sfor© of fro© ©norgy, 
is r©x>lao©d Hy fH© rooonvorsion of fH© xnojor x>cxrf 
of fH© lacfic acid ixxfo fix© x>olysaccHarid©, fH© nooos- 
saxy energy Hoing oHfalned from fix© oxidafion of 
fHo renxaindor. A Holanc© sHoef of fH© ©norgy 
cHongos can l>© consfxxxcfcd , and if is found fHaf fH© 
w'Holc oHoys fH© Icnovt^n law's of jxHysics and 

oHoxxxistry ; fHaf fH© Hoaf given ouf or ©n©rg3^ 
aHsorlxed is fix© sanx© as in fH© corrosponding 
cHaxxges coxrriod ouf in flic fosf -fixHo ; fHaf fixer© is 
no loss or gain of fofal ©xxergy. TH© ©<xuilii>riuxxi 
Hof ween fH© rod Hlood colls and fH© jx^asxna illus- 
frafos How oxx© cHang© in a sysfom may sef in 
mofion a W'Hol© series of cixangos designed fo com- 
X>onsaf© for fli© Hrsf axxd Hring fH© sysfonx Hack 
again fo ifs uxxsfaHl© ©qxxiliHrium ; fH© wHolo seirifs 
of cHangos can H© wriffon in a sof of x>rc<.^is© xxiafHt - 
mafxcal ©<g|uafioxxs ; fH© ©ffoofs of a givt^xx cHxxxxgt* 
caxx H© calculaf od axx<l, ’wHen ©xcamixxed ©3cx>©n- 
xnonfally, fouxxd fo agx-o© wiflx fixoso i^xodicft'd 
THus ©acH ©vexxf d©j>cixds on some i>r©c©diixg event, 
and fH© w"Hol© series follows oxacf lav^^s ; so far, 3u> 
X>H©noxn©na Have Heen found fo follow fH© laws of 
X>i:‘oHaHilify , fHougH fHis is nof fo say fHaf sucH may 
nof H© discovered in fH© fufur© ; Huf af j>r©sc*ijit 
each ovenf follows inexcox'aHly in fH© foofsfc^jps of 
fHos© and dojx^^nds u|xoix and is ©cai- 

dif ionod Hy f Hem - 

THor© is, Ho-wevor, always fH© jxossiHilify fliat 
©vonfs occurring in comxxxuxxifios of cells sucli a« 
ooMxpos© on© of fHc HigHer organisms, may nof 
really analogous fo fHos© faking wifHiix » 

single cell, or fHaf fH© la'ws governing fH© jxHono- 
xnona of fH© large molecules ojf wixicH fix© <*.o]l 
;profox>lasm is coxn*pos©d may nof ajpx>ly fo fH© i>x‘- 
Haviour of simjxl© xnol©oul©s» or afoxxxs, or ©loofroxis. 
Somofimos if Has aj>x>oar©d os fHougH fH© mox-o- 
xxxonfs of fH© laffor migHf H© du© fo cHono© rafher 
f Hon fo some x^rocoding ©vonf occurring in f lio 
i:x®igHHourixood ; Huf ©von in fix© ooa© of suoH xjHetif>- 
zxxona if is soxnefimos x><M»9iHl©» Hy ax>X^lic^fion of i He 
of cHano©^ fo x^rodiof fix© x^roHaHxlify, or ofHer- 
wis©, of some fufur© ocourroncx©* Xf nxxiietf aliso alwaxy s 
H© xoinomHcHcod flxaf wHaf oj^jpcwairs fo fis a oHanee 
©v©nf may in foof H© fix© s©^u©9ao© of 'ao«jiat© cm© i>re- 
©©ding» aXfHou^^bx fo onr ignoriimiq^ of tHo 

X>Henoxnena.and-.ofir .fc^' rofNMfr 

oondifdozxjB^ 



@03 




'3t0S^J '.' 

"bPiiLO '-eJiii«f ' ,<4i^i*i4St^ciaaL 'l>otiw-e«3t ' 'I^OKifipaanidlo ' 

bv'OX'lcI- «bi:%£i lljfe is ixi. lU'v^ixx^ onr^«uniisz]au» rstoria.^Tb-tiuro 

:io3pon€i»*oi3. jt’Ura.o'fcioxx, *t>la.«tt; wHexre&s stjarixo-fc^aaro 

.>f ivlies i»oi*gO/iiic5 ’world xkx^y “tbo loofeod \i3f>onL as s'fcsi^io, 
bli€» sturuotiirs of a. living ooll is dyna^mio, Tixo ooll 
30 ixsist>s of i>x'o-fcox>ls»sm simronndod h^y a moxrLl>z-an.o 
stod ooixiiaining a nnolons ; flio }px*0't>o;plasKniio 
gy-stiowa of t>fcto ooll "bodjr cLixd noolous ox:isi»s In, w'laa'fc 
i« known as l>lao oolloidal s1:>at>o. T*x*ot>ox>lasm lias 
t.Ho l>asis of its ooxn 2 >osit>ion i>rot5oin oom]ponnds ; 
i>iAt, fa-fc-lilto sul>st>anoos» oarl>olxy’dra’fcos, sa>lt^s, and 
wator aro also j>x*oson'fc In t^lio ooll. ISaola liviixg ooll 
a.ot>s as an onorgy t-ransforraor ; on doatili iti ooasos 
bo t>ak.o n-jp oxygon and otiHer sixl>st>anoos from t>lxo 
■iiiirronnding naodiom and t>o givo ont. onorgy in ono 
>t‘ its varioos forms. Bnt ati tluo samo tixno it doos 
not simply roTnain, so to sjxoalc, in lilco a 

r-iJLO-down maolxino ; it disintogratos. Tn otlxor 
words, its vory stmotoro do 5 >onds on its Ixoing alivo, 
trxd at tlio momont of doatli, tlxis strixotnro l>ogins 
bo fall to piooos ; in faot, tho ooll is dostroyod foy 
’.ox*tain. onscymos prosont in it, xvlxioli, at doatli, 
ttt-aolc its stmotiiro and dostro^^ it. 

roasoxx xvlxy tlioso oxxscymos do not l>re*-ak doxvn 
Jio livirxg ooll mutst l>o Ixooaoso it is alivo, axxd ttio 
4oltJtiorx of this prol>loxn xvoold go far towards 
^r>lving tlxo mvstorv of lifo itsolf. Xt that 

>h o strixotixrc? of tho ooll is olioi'nioo-d 3 nxaxnio, and 
oix tlio su.x>l>ly of oxygoix for its prosorv^a- 
ion. Thixs tlio xnaohiixo of a ooll is totally xxnlikLO 
XXX inorganic maohiixo, xvhioh is not destroyed, hxxt 
iimply-^fails to mn, w-hon tho snpply of fixol givos 
>ixt. TPho oqxxilihrixxm hotwooxx tho ooll and its 
-tnrromxdiixgs is thos not static hxxt d>?-narxxio ; death 
U'a<3s to an irroversihle hroak-dowxx of stmotxxre and 
t.Jio final prodxjotioxx of a static ecinilihriixxn. Xn 
this dynamic ecjnilihriixxn lies the power of the cell 
1<» 7‘oaot and adapt itself to changes ixx its environ- 
is:i<*int. 

At tlio moment, snch investigations throxv little 
lijj^iit oix the origin of life npon this planet, bxxt they 
df> stxggest tlxat fnrther researoli may hrlng ns 
iK-ai'or to a solntion of this prolxlem, Astronoxxxy 
t«*fxolios that the eairth, thrown like the other 

pUoxots of onr solar system from the sxxn xxnder the 
i' t ii,x-itatioirxal pxiU of a passixxg star, and held hy the 
-uii H attraction in a revolving or hit, cooled down 
fxrxally ao4X^i^E*ed a solid ernst, prohahly at least 
it t ljons«,nd miXlioh yea:i?s ago. Since then the water 
V Fij[>oiij* in its . atxnosphecre condensed to form seas 
Isxkos and rivers,, and living heings, plant ax^d 
a,nirual, appeifiMped* ; i^ 3 poire» -of life, ■ scattered 

<»v did lifs arise &!pgin: :i^«»^«sciLio xnatter already 

^nto. soTgi 


present on .the ectrth^s «^nrfaoe ? *!l?he theory of, 
'* ilPanspexmla,^ besides having to shrxnonnt. many 
apparently insoperahle obstacles, shnts the doors 
to all investigation of lifers origin ; on the other 
hand, if life arose npon the earth, it is pexMxxissible . 
to speonlate npon tho conditions necessary for flss 
appearance and npon the forxxx or forms it £Lxrst 
assnxxxed . 

^From the fact that the natxxre and axnoxxixts of 
the inorganic salts in the tissne llnids reflect almost 
cert>aiixly the coxnpositioix of the oceaxxs a hnndred 
xnillion years ago, it appears jnstihable to assnxne 
that life arose in the w^aters of this pex*iod of the 
earth’s history.- It is probable that the atmosphere 
at this tixne coxxtained carbon dioxide and ammoxxia , 
or snlphnretted bydrogen, so that certain bacteria 
Conld have fionrished as they do to-day. !Bnt w^henoe 
caxne the organic matter, the protoplasm, of thehr 
cell bodies ? ]Now^ it has been shown that in the 
presence of light, moistnre, and carbon dioxide, 
formaldehyde and sixgar can be prodxiced at the 
snrfaoe of certain inorganic componnds, snch as 
nickel carbonate, so that it is easy to imagine how- 
certain organic snhstaxiccs might have heen pro- 
dneed froxn inorganics ; and similar syntheses .of 
other orgazxio compouixds may be fonnd in the 
fntxxre w-hen scsionce discovers the neeessaxry con- 
ditioxxs. A fnrther obstacle, how-ever, now ro- 
cj^nlres snrmoxmtirxg : tbc protein componexxts of 
the protoplasmic systexn are optically active, and 
so far no asyxnxnetric synthesis has Iseon carried 
ont in the laboratory, starting from syxnnxotrioal , 
optically inactive snbstanoes. Kven when this 
difficnlty is sxxrxnonnted, as xxo donbt it -will be in 
the fntnre, the conditions necessary for the pro- 
dnetion of tho complicated strnctnre of the dynamic 
living protoplasnx -will have to be obtailxed. 

It is al-ways possible that the origin of life w^as 
an exceeclixxgly rare fluctnation from the average 
of happexxirxgs in w-hich organic xnaterial arose from 
inorganic, or stmetnred orgaxxic from the stmetnre- 
less. The xn invite organisms of the filter-passing 
virxxses are of the same order of size as xnany non- 
living colloidal particles, so that on the score of 
size there is no iacxsnperahle di:flaoxxlty in the way of 
postnlating some snch origin for living beings <. l^y 

patient investigation man w-ill delve deeper and 
deeper into the heart of the mystesry of life, possibly ’ 
forging new tools of techxxi^ne and reasoning in f^he 
process, butt whether he will obtain enoi^i. bp^dttrbX. 
of the conditions to be able to -soe lif e from 

the .non-hvrh^» or b^’v-en it. is po^eSbi^^ 

attain the necessary conditions io the w-orld as w-e 
know- it to«day, mxrat-beXcsft to the fntwre to decide. 
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C^Z7/5fc« dLoe^ f^€i^idL 

ojo-t'n.^ora^ &as^g>r^^ffGdt. Ji/Cs ooT^<5«3»<>r*«?«tw««. 

/«.« 't^-r*<aPor'<opifc43 fo ^45**,«^r*»Tfc, rz<pr to o€y^r‘r‘OJBtjoo^vcL ^zjo4.tJt^ 
tfhc- ‘^trrite-r^ <>/’» ^^yeojfree/ y<>^ tf^i^JSf 

^ or* ctn-^ otHcr jycjcrt oj^ 3!*^a.*x'‘i:ti«,ibs- JNTo 'thotirG^ 4s %ct.fc*i'rv 

’ oj^ Or’n.on^j^'trhcytMt oo'r9hi'rt't4,rt>,i^y€M,t^oifii^^~\ 

A.**. ^'trt:«»xns>t; to ^coolojra-to t:kjt^ Rsittro of H.acl-lofiictl>re 
'X'ara.n.sto jmr».£i.t;ion . 


I> A.ija'^Mac M.x:x<.l 'Woi-fcoxiwfceiri. Mlio^woti iijt 1016 (^CJoTTh^tss 
TS4: ; 1016) ■fclia.fc iJLr«a,TxiiaLaTri oxide* 

if* ■|:>oiTiLl'>a,rdoci l:>y t-lio «-r*«fcy^s of i*«.dioTi'A, r^ol, oxa.o iin. 
:&ve> -KTH-illiori *x-i^ewtiole!»« iM ' esf^oolivo in. cl:ietz:xsiri.|^ «»n 
c^ton^. of XJ into «.n ntoniL of XT^Cj- If ■w'O oonsidor* 
w^itli c»r itAy^GiiT of nrasuni-iim oojti.t«3tin.inf3j 1 Tn^m. p>ox* on^-* 
ono o.“|r>«.rtiolo in. 20,000 i>on€^ti*o.to« to £k di«tan.oo le»s» 
tlx-Skn 6 X 10“^s* cm. fjpom tliio JLxn.olons=5, m-xd tliebt tt*.o 
ocni^tsiorx of «.n ot-j^o,T-tic;lo fx*om n.r'a.n.ixxjm scoixi>3 to 
«3t£kJE*t «.t *x ciij-^t«>nco laj-rc'ntor* tlx«bn 6 x 10~’® cxn., it i» 
«xjx*jpi*i»=»ixijg tlxett tlxo nnwt*xl>lo ra,<lioa-ctiv<» a-tonci MliO’vvw 
itsjolf «o #=ittxlt>l<=». 

-A.ccox-din|g to m. tlioojry ^.>nt foi-w-^xr** I X^y &^ir* lEmost 
JXn.tiaoi’foz'cJ * fcjlcsj^t, 1027) tixo « -x^MrX^iclcis 

oix*onlaa,t€> aroxnxci tlxo niicloxiM eb« xid»tx'0.1iMC<l «a.tc^Hitos. 
Xf oxtox*»ia.l tt,ctioiv l>xHnf:?H, «fclr»ovxt «.t» cc - tr’«,xxwfoxrxrx».tion, 
tl:xi6!i Cbotioxx xrrxxxat lei»x.<l to fixe «.x*tifioi«»l IxT-cctlc xix> of tJ-n 
t*. JSixclx «fc l>i*o«.lc xiX-> rooi^'* t»lco |3l*xco in a. 

sX3on1'aJix>« j ij-ft. cc-ola.^a j.i «.^<.<!^x*xxr'A«.>xi , nxit xvJrxilo xn tixis ocuao 
tlxo two ole»otx*on«t ^o to llxe ntxclexx«, tlxo violent 
oomm-otioxx in tlie a.r-tifici*xl , cli«irite^^xxtioxx x»»t*.y lea.cl 
to tlxe eMC«wj3e of tlxe olocti’onM. Jf^ tlxiss r-oally lixxj::>j>exi», 
ex f a.voei.x’cx>l>1e c3olli»ion of e.xx ot-X3xxi*ticle -wdtli a. ratlio- 
45i.ctivo nxxolexxM nx4Ei-y' x’e«nlt in *x tx*i|3lx3 (<:»no H tAvo /y) 
ti*»ne!»foxTn«btiorx. xxwHixnxj^tioix Avonlxl e:x:x>la,in 

tlxe ne^^wutive x*eanltM of tlie forxxxei* wox-lc, for in tine 
oefc»e of xxrxxxxixxxxx Ixomlxarcled v^ritlv d-re-yw, a* f4E3uvoxxx*€x'fc>le 
exxooxxnter -woxxld x^e^xalt in tlxe formation of an atom 
of XJ XX and not of XTJ>C^, a« -wa» x>x*o vioxa«ly a»t^xxmed. 

On acooixnt of tlxe loix#^ XI tlxe effect 

ooiald not Ixo detected txxxleH» tlxex'O -were an alxnndant 
f orxxxation of atoxxxs . 

Ixx tlxe ca«e of tlioriixnx, Ixo-wever, tlie jxrodnet 
forxned aftex* one ot- axxd two ^-trax*wfox*xxxatioxxM ’wonld 
Xxe radiotlxorixxxrx ■w'itlx a periofl of only 2-02 yeax-s, axi.d 
oaloxxlation slxovv-s tliat tlxe limit of aeneitivity in 
deteotinsr tlxe clxan^o Tlx — ItaTli iw alxcxvit tJxe eaxxxe *3 m» 
for XJ—XJXji. 

IVe tixei*efo.re rep»«^atecl Hanysss and XV"ortexx»tein’s 
e>cx>ex*ixnent, sxxlxatitxxtiixgf tlxorxnm fox* xxrarxxnm, axxd 
we tx'ied to detect clxaxx^ea ixx a, -ray, and not /3-ray, 
actirvity- We nx-enared tlxree «oxxrce*=», eaclx contaixxinj^ 
alxoxxt 1 m^pnex. TlxOa irx a xmiforxn layer 3 xrxnx.' x 7 mm. 
^Sxxolx a layewr is ecaixi valent ixx al>s<>rx>tion of ex -rays to 
alxoxxt 1 onx. air. ’totxe soxxrces xvere csovered w-itlx tlxin 
alxxxninxvnxx Icsaf to avoid loss of activity X>y escajpe of 
exnanatiozx, an effect -wlxiolx was, Ixowever, found, to 
l>e ne^li^iX>le« XTlxoir «-ray activity -was test^^d in 
a differ ex xtial c*.-ray lorxisation olxaTXxlxer connected 
’Witlx a ’Wiisoix electrosoojpe. A diffex-exice of activity 
coz^x'esixoxxd.inj^ to 1 /lO mer*n- ’X'lxO^ coxxJd <5asily Ixe xneas- 
xxred. One of tX*e soxax-oes xvas xxsed as a standard, 
tlxe otlxers wrere eTCjxosed for »i?c days to tlx<3 a. -rays of 
radon. *Xlxey wrere jplaoed one oxx eitlxex* side of a tlxin- 
walled ^lass txxl^e (e<ini valent st^^x^xini^ X^ower 1-6 cm.),, 
oontaininjit^ initially 28^ xnillionxXe of radon. Slaolx 
source xeceived nearly Xtalf tlxe total <% -emission. 
A,ftor si3c days tlxe sources xvere eaclx ooxxap^ared xvitlx 
tlxe staxxdard. X^itlxixx. 2 jaer cent no olxan^e in 
activity oonld l>e deteje^ted, 

Tlxe nxxnxlxer of t** '«t-ijprartieles .from radon and 
dtxots wXxiclx fell oxx eacXk s«»m?npe dnrini^ tl^e time wae 
St*^ x XO'*'*- 1 nx^xn- tlxoritifecn witlx itse ■igriyes. 


£OoT0^3aaB5» 

27 <x-ixarticles jxer second, and 1/20 of tXiis. ooxfld Ixe 
detected, so tlxat If any radiotlxorinxn 'were ]pr odnoed 
l>y tlxe Ixoxrnlxardment, it i^avo less tlxan 1*30 ct-x^ar^oXes 
3 per second. IB'or radiotlxorxum, tlxe dlsintei^ration 

constant X* 0-2 >^Vo^ sec.' and then follow five 

<x-ray jxrodixc^ts of slxoi*t life, so tliat tlxe mxnxlxer of 
atoxns of x-arliotlTLOrinjT.x coxnrosixondin#? to 1-36 cfc-jxar- 

tioles i>er second is — g — x 0-2 x 10'' = 2-6 x lO’’'- 

It ajpipoars tlxat tlxe tiixnox* limit of tlxe |xrol>al>ility 
of axx «t-ray collision j^rodxxonxf^ an t3>c|'>losxon of tlxis 

2-6 X 1 O'' 

tyjpe in tlxe o.-satc*llito is *^'"'XO^ ’ less iXxan one irx 

eif^Xit nxillion. XX. IXTflns5Ci*'i3»xcxE!t-. 

- W i5:ixTJK>r»’X*3P3XX'ir. 

XX»adiolof]fical J..#al>orat<>ry , 'Wars^xw*. 


Tlxe Recogt»ltion of a Ne'w Olatei^ory of Structures 
In iSixermato genesis . 

I]N- coimo^cion xvi tli some -work w’liicsii lJ>r. t^ylvi*t. 
'VV"i|C?‘oder and X xxre eax-rying oixt, it Ixc^caxxxe nooessarjy 
to xro-excamine tlxos|xex*matoge3iosis of C/rtt'T^ct., IXy clii I liix/j: 
tlxe Ha X^aixo fluid (5^ C.^.) it 'was j*ossil.>le to j^et e'?ctrem<'l>- 
^^»od and unsln*nnlc.en |>ret>arations. TJit^se rt!>v'ealed x*. 
x'enxarlcalxle ax*f 2 ceritoj>lxi le Ixar^cl on tlio rit>e s^>erms 
1, f*X3'Xl), 'W'liioix -was easily tx*aced Ijac-lt into t s|>ej-- 
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xx:xatid <Xri^. 2, ICXo- 13, X^lsTO) in tlao form of a ^5roux> of 
jcpraxxules, xvlxiclx corxstitxxted in tlxe later sjpormaticl 
(X*'ij^. 2, No. 14) a sort of coalescini^ net-worlc. emlxrac- 
ing^ tlxe Xiinder jxart of tlxe nucleus. Tlxis rexxxindod mo 
of sinxilar strxxcturos already descrilxed in jSTaccootrr*'***'' 
, 1022, axxd IFijR. 2, Nos. 1 and 2, IX^NIX) and ixJ 
a nujnrxXxer of jpulmonate mollxxwoa lOlO, and 

2, Nos- 3 and 4, X^N'O, jxost-nuclear j^ranules). 

Tixe furxdin^ of suoXx undox-xlxtedly Ixomologfoxxs strxxc- 
tux-es in axv annelid, nxollxxscs, and a mammal, made if 
lilcely tlxat tlxe jxost-nxxclear system, vras universal io 
£La^ellate sjpermatofi^enesis, and tlxe najpexrs of JBto’wen^ 
Ixave Ixeen ooxxsulted. Xt is ixni>ossiixle Ixere to exx-^M- 
into all tlxe -woric. of J^owr.en, Ixut in tlxe fxentatomid, 
2, N’os. 6 and 6, X^NX3l), ^Etow'cn Xaxx'^ 
lg;ivexx a jxraotically oomect aooouxxt of tlxe jxcst-xauclear 
system <lxls * ^seudo-txleiplxaxr^jxlast ^>. Xn jxroIxalxXy 
nxxjmlxer of oases I^Bkxw'en nas xnxstalcen . tlxe .^xost-nticlesr 
Tfcxody for a eentrosotne or middle -jxxeoe- . Xn tii<^ 

xxrodele CX?*i 4 Hf,. 2, Nos. 7, 8* a^d 0>, for e::«aaaG^Ble, if> scenes 
liltely tlxat tlxe * nxiddXe-txieco ^ of •Xde'Ves and' ^l^ow'cti 
•fX^N'O) is tnc • i>ost-nuciiear. agpfi^iMBurattUs. y'Tn V 
' tlxe post>nuclear laand, 8ciw«kn*s 'olxxrcnna'tanic * clxx-omati 
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i« v'^ry^ <3B'ie:. 2S, IJNTo. JLO). , 'X*'fcMS> in.- 

-ex*o»t>ix 3 L^ ofius^. axiaok^l^ aBowojnt*® is 5 ^, 

S' os. 11 swocl 1S>. 3Erx t>li^o of I?*iSr- 2. IS; 

Eiowoo. oablls ifcliLO suoT*osoo:»i» <A> » oont-yosoa^iio*’ 8txi.cl -fclrxo 
DOSt>-n.’Oolo«Mr foody <3r*lSrO) tifoo * a.oi*o»oxia.o,’ emid on. tfoO 
jt>r-oixgt>fo. of onroxr arofors fco -felxo sjriorjarn a,s 

3 i,riL * a,‘fcy|n> 3 oa.i iS t:>y|^€^ * lDSS 4 b ; 

-4 13f>2©). JNTo otfoox* sj^or-rmt is Icjiow'o w-foioii 

«. ooritr-osoi-oo ett> its ■t'i{>, acocl X a.-m qixito oortaixi tfoat 



if-i 'v\’'T-03if^ in fois iol.oi*|3jrt->'tat/i<:>jr».- Xrx fwot, ox- 
tiTtiiriatioo of IXov^'oo’s of liis io t>foo 

.Xo?^r*/i«wf €*f J\d[ oir’‘j:>HAJ^t€>Q'y ^ will »foow tlvat tfoo 
K| >+'i*T3ia-f.id is rxot afoin-ox-xoal. 

Kmoi riai'isirijf? tfooso x*o«olt:s, it xinay X>o statocl tlxat tlxo 
liiifiltf'Xis of tfoo i*ij>o fla#5oll*xto sj->oirxxxatosr;ooo. is attaolxod 
to tlxo oorxtrosoxinto arxd miclcllo-jxiooo foy a sfxooial 
sti*i iotixxo 'wfoicfo. I oall tfoo foody. 'X'fois 

oftt^'ix foarm» a flattoxxod ooyi, in x^v^foic?!! tfoo foiixdor fiairt 
of tlio rixioloiis fits» as iix jrrxazxxxxkals lifoo C7o:-v^<x- X*oMt~ 
iixiolt^ax* fooclios a»*o Icoo’wn. iix aoxxolids, xxiollvisos, ixisoots, 
ariApliifoirtonts^ arxd mainfxriExals, axxd foavo foooix oornsistooLtly 
oonfxisod witfo ooxxtrosoxxxo ox* xxxidd lo-jxiooo foy variovis 
**.vf'*>logists, axxd ovoix 'W'itfo tfoo aox'osorimo* as irx 
(liowoxx). J, Xiaoisrx'lcS OATB:iyj»'xr. 

'Xi'ixxity Oollo^^« II>xxfolixx, 

Sojit. 1 0. 


Intsx>f»«-ot4ti.o«m of A.t*»a,oaj>txo**io Oasy^ftoo. Sands 5 

SloctPOnAo X^ro-v^ols of flt&o Oacy i^on IMolocnuilo . 
fc|pi.o^V». sx>oo*«nxto of tfoo xx.otitx!^a^ o:acyepeax xxxolooxxlo 
of t’lw'o woll^lacxdwfo foand systearrua^ ‘footfo df 
^foxofo 000 X 3 ^ fox and ax*i«o fxoMcx tfod nodfoncd 

stato of tfoo TOtdteofoldi^ Ono of tfodso sysfoesaM,. toaowm 

a» tfoo Bofoii^aat^afofo; rfoafotSs "f *J»d- font:..^«!ffo3aE3siofo.: 
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tilie ftrvmse bekixds), li^a Irx Uii& xxlt.z-ei-'viol«>t> *x.«ajr XlSOO» 
axxd' oox'jrosj>onds tO a xrox'y ..xotoxxso afosozfitioxx. Tfoo 
otfoof, kixowTtx a» tfoo atxxxosjpfooxfo afosoj::^tioxx foands» 
lias at tfoo loxx|^ -wavo-loxx^tfo oxxd of tfoo vxsifolo oolax* 
e^pootrxxxTcx ; it is oxxly xxxoclox^atoly afosox*food ixx tfoo 
"wfoolo tfoiolcxxoss of tfoo oartfo^s atxxxos^foox'o, and. tfois 
voxy 'woalc: afosoxjxtioxx slxo-ws tfoat tfoo xxpf>oi* oloot3*onio 
stato of tfooso foaxxxls must foo olassod as a motastafolo 
lovol- 

X foa-vo jxoixxtotl out Cilso'wfooro 3 £&» 

SJ 13 ; 11 ^ 2 S), tfoo Holi vimanix-Xtunigo foaxxds almost 

ooxtainly ooiTOsporicl to a txraxxsi tion . Tfoo 

strxiotxix'o of tfoo atxxxosfxfooxio foarxds foas foooxx stxxdiod 
foy many invost/i|^atox*s, foxxt no satisfactory intor'jprota- 
tioxx of tfoo ofosorvod stx-uotixx*o lias foooxx ^ivorx- In a 
fortlioorningr ^xa^xox* ixx tfox> X'^/j-y.' 9 'jCrJCtZ X sfoalX, 

fooxv-ovor, slxoxv tlxat tfoo struoturo, xvitfo tfoo otscoofxtion 
of oox^ain osccooclixx^ly xvoalt se^rios (-d ' l>and), can foo 
comxxlotoly o^cxxlainod if tfoo xxpxxox' oloctron lovol is a 

lox^-ol. 

Xn XX rocont jria^xx^x* (i.tj-) X foavo mado tentative 
as«i.prmxxoxxt« of olootx'on corifi#.5^urations fox* a nxxrrxfoor 
of cliatoxxxic xxiolxsculos. fo^'oT* the normal stato of 

tfoo oacyecon xxxoloculc? tlio oonfi^^^u ration assif2fno<l is 
(l^f->® i tfoo ixxoan- 

ixxj^ of tfoo symfools is oxc^^lainod ixx tlxos ai'ticlei oitod. 
-A.S is sfoo'wn tlxoro, tfois saxrxo coxxfij^xxx*ation sfooulcl also 
jgn yo riso to a ^ tS and a ^JO stato. 

Tlioso tforoo statos ^-O, may X>o cornpax'od -witlx 

tfoo tforoo states and oxcx>ootocl for a carfoon 

atom xvitfo tfofc% conf i|Jcixx’ation (1«>“ or an 

oxcyjicon atom (lrf»)® <2«)® (230)^- THo analogy is, fooxv- 
oveu*, foy no mx=5aris so closo xxs tlio symfools su^l^ost, 
sinc«%, for tlio atom. a-S’, /-*. JJ rofoi* to tfoo cfuantum 

ixixnxfoox* /, foxxt for tlxo molocjulo, to <r,. T^ovoirtfooloss 
it jxi'ofoafoly Ixolcls fox* tfoo following fioixxts : (X> ono 
03 CY^octs tfoo ixxolocular levels ^■£>, ^aJt? to lie in an 

oner^ay ranj^e of a fexv volts, tJxe exxx^rj^y incroasxni;^ in 
tlxo or<lor ^i^ivon, as for* tfoe atomic levels ^JT*, ; 

(2) tlxo txvo uf^iier levels ^JO axxd ^aS* of tfoo znoiooxxlo 
sfootxld foe metastafolo lilco tfoo analoj^ous levels of tfoo 
atom, and for similar X'oasmns. 

It now seexxxs X'casonafole to identify tfoo up>i>or, ^aS’, 
level of tfoe atmos|>lxox*ic oxey^^exx foands, lying at l-€$2 
volts afoove tixe> **aS’ normal level, w'itfo tfoo ^predec^cd 
lovel. Tfoe e^cceedxxxgly lo-w afosox*|:xtioxx coofUciexxt for 

tfoe transition *aS* xrxuc^fo loxwer tlxan can foo 

oonxjr>letely accoxxnted for foy tlxo fact tfoat tfois is an 

ixxter-systom traxxsition is in agreomont writfo tfoo 

o 3 cj>^>cted motastaXxility of tlxe lovol. ^A.lso tfoo 

ixxtdx'val footw»ooix tfoo ®>S’ axxd. levels is of afoout tfoo 

ozcnectod magixitude. 

if tfoo afoovo oxcjxlanation is cox‘x*eot, -wo may oxcjxoct 
to find a 'X> lovol of O* footw-oon tfoo ®aS^ and ‘aV lovols, 
and may ^>orfoaj>s foo afolo to find a novtr system of 
atxxxosi>foorio afosoi:*j>tioix foands ixx tfoo infx*a~rod corro- 
sj:>onding to tfoo transitioxx *aV 

Xt- 3 - M;xm.x*xa:» 2 i! 9 ^. 



Tfoo X>losoc:iation S^nor^y of :h4^1tro||^on . 

Xjcsr a recent very interesting letter to ^Sont. 

1, 31 3> E3, Oavxola xr*of>oirts tfoo oocxxrron43o of tl:xo 

l?^XX-foand X3300-T0, u^mg Wood’s arrangomont for tlxo 
ojxtioaX oscoxtation of mercury vajaour, xvlxon nitrogen, 
and foydrogon ax*e admitted. IFirom tfoo faot tfoat tfoe 
xntonsxty cu tfoo foand xs pirojxortional to tfoo sej^naro of 
tfoo intonsity of tfoo o:9coitmg Hgfot, Oavxola oonoludos 
tfoat tfoo atoznio nitrogen te formod foy tforoo ^foody ool- 
fx^ons Of IST^'^moleonlos witfo two oscoitod moroury atoms. 
JEt follows tfoat ^foo difiNSOoiwtlon energy of nitrogen xs 
iesft tfoitn yoltSk wfo^ireas ^iponor <.£S;efes. y: 

o X 





NA^TZJJEtm 




34» 0^2 i 10 : 20 )» nooox*!GLSziv|;c lx9xr~ij|dLtMe»T;pX4^e^ o|t. t>li^ 
xxit,vogs&xx e,ft>oir^ow* Itets 11*4 -volts. 

Moroovex-* tJh^ Isbttexr varltxe; is “by ^ aroogsH 

<S3ct;rS£>olstion of tJxo oxxrV«» fox* ttxo fr«><looixcy of vibr***,- 
tion irx tlx«^ rkomxal sta^to of t>l&o ixitz-oj^oxi. xxxolcaoulo (of. "H. 
SY > orx © r , 011 ; . 1027 ). 

Ixx t/bis poOnoscioxx it is ;poirln.spis ixxt>e>xro8t.ixig to xioto 
tbstr » dissooi^tiori. onorgy iix £iooox*clsbn.oo witlx Os viola,* « 
oxjpox-ixxxoxx'ts rNSSxxlts also froxxx tbo following oonsiciors- 
tioxiLS r irt s ,**€>ooxiti ;ps]p«^p ** On tlxo stinxetxiro of tlio 
nogativo nitxrogon ban<l» ’*'■ (^nn. cl. 80, 1B0 ; 

102S>, X Avas alno to oxctondL tlxis bsn<I Hystoxn consi<ioxr- 
ably ; in oonsocjnonoo of -wHiob it w'ss j-^ossiblo to e»xc- 
toraj^olato tlrxo omrvo of tlxo vilox-stion froqnonoy xxmolx 
imoro ao.cnratolj)^ tban was T>ossil>le» bofox*©. Tbo valno 
fox- tlx© beat of <li©sooistioTx fi'oxxi tli© nox-xnal ststo of tbo 
xnoloonlaxr ion wlxicli x*©sxxlts soeor-ding to tbo motlxoci of 
13ix*go and Sj^oxxor (of. jF*7j,y«. JFiev.^ 28, 200 ; 3 026) is tlx© 

saxxx© as tlxat d©x*iv©d by Hixrg© and Sjxoix©!- tboxnsolvos, 
naxn©ly» 0-1 volts. Tb© valxx© fox* tb© dissooiation 
©norgy froxn tb© ©xcoitod stat©, boxvavox*, is fonxxd to b© 
3-7 volts* ';rbis, addod to tb© ©lootz-onie ©xcoitatioxx 
C5n©tr‘gy of tb© <ii:>c<jito<l sfat© (3-2 volts), giv©s 0-0 volts. 
It is v©x*y x*©max-lcabl© tbat tbis vain© is dofinitoly l©ss 
tban tb© forTmoi* (of., Z.c. ). Tb©T'©fox*©' it is n<xo©ssax“y to 
snjxjxos© tbat tlj© x*©sxilt of a dissociation in tb© ©l©o- 
tx-oxxio ©accitod stat© is a noimxal atom and a nojrxnal 
atoxxxio ion. If, now, accox-ding to tb© foxrmnla 

== -+- -^«9 

wb©x*© now X^— 10-7, -f « = 14-0 (of. Bii-g© and 

Sjxoncxr, Z.o. ), til© dissociation ©n©x*gy of tb© nomxal 
jnnLol©oule is calcnlatod, tbex-c x-csnlts 0-1 volts, wb©i-©aH 
witb 0- 1 volt« as dissociatioxx ©xx©x*gy of tb© xnoloonlax* 
ion (/>''*=7) tb© valxx© 11-3 volts wbicb Uix-g© and 
Sjponoxr bax^© adof>t©d is obtairxod fox- /->. I'lxo foi-xn©!:- 
vain© is qxxit© in aoeox-ti witb Oaviola^s observations. 
lVfor©ov©r, tbis valix© also follows fi-onx ©x: p©rim©nta1 
facts xxnl©ss it is suppos©<i tbat tbo eu-cni'v©s, a corx- 
sidorabl© part of wbioli €n*© xiow l«xxow-n. slxo-w an ano- 
xnaloxxs bobavioxxr beyorxd tb© obs©x-v©d pax-t. 

If It sboxxld prov© trxxo, as is xnad© v©ry probabl© by 
tb©- above, tbat tb© dissooiation ©nergy of tb© xxoxxtral 
Kxxtrogon xnol©cnl© is abont 0 volts, tb© int©rpi:©tation 
of tb© i^ftorglo-w by Sponer sboxxld of oonrs© b© altered, 
porbaps in tb© way proposed in a r©o©nt l©tt©r to 
(JTnn© 0, p. 0OG) by JT. ICaplan and Cl. Oario. 
In any oas©, xxitrog©n atoxns play a pr©donxixxating pax*t 
in tb© pxrodnotion of tb© afterglow^, as I Ixax^© sbo-wn in a 
x*©c©nt paper f. X^hys.^ 40, 012 ; 1028). 

dxcan:.A_zcx> H£:rzzs£:ro. 

X^bysxlcalisobes Institnt 
• der 'Xocbixi sober* 'Hoobscbnle, 

X>axrrxxstadt, Oerrnaxxy. 


JBtiBKnrian. in Hlj^bly V^isoous biqxxids . 

Xxsr bis address desoxibing tb© f nndamontal discovery 
of a mSsPw f-ypa of secondary radiation i T 'yici.icx'n, XoymetZ 
jMCar. 31, 1028), ;E*x*of. Haman ©xnpbasisod 
tbat tbo clxazxge of wav© -length in ligbt -scattering is 
obsewrved not only ixx tb© oases of vapoxxrs and lic|uids, 
bnt «klsb- ix* cxrystals and axnorjpbons solids ; a bloclc of 
ice, for ©x:c»npl©, showing tbe shifted lines in tb© 
scattered spectrnm ix* afmroxcixnately tbe same posi- 
tloxxB as li<ixxid water- Classes, on tbe other band, 
show broad bands and not sbax-p lines. AVitb tbe 
vic»w of elucidating tbe in^nenbe of tb© state of mole- 
oxxlar aggregation on tb© Xtamsg* ©Gfect, I have xnriade 
a series of observations of tbe .scatt©rdx:xg of tbe ligbt 
of tb© xn©rcm*y ax*e in pnr© dry glycerine at yaxious 
texnperatures, axxd *in glyooxiner- water '’nai^rtnres of 
variotts stx^exxgtbs. . , - , v , 

XTbe ; resxalts are ©xctrexnely iptmesting, ’ ^Mie ^ 

v - iTo . aoT ^ s ., - yo £.. , 1^3 ' - '■ 



xe 4308-3 A., group as tb© exciting radiation, a nxxmber 
of more or less dinuse lines or bands being- seen over- 
laid by a strong oontinxxous spoctxnam, "Wbexx tb© 
glycerine is lieated to 120*^ O., tbe continuous spootruxn ’ 
beconxos w^oalc, wbil© tb© new- linos and bands.rexnaiix- 
px-’actically unaffected, and tb© origixxal xnerouxy lines 
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actually brigbtexx ux>. When pure gljrcorin© is diluted 
■with -water, tb© irxtorxsity of tlx© coxxtinuous spootx'xxxxx 
also falls off rapidly. Tb© speotrogranxs in 13’ig. 2 wox© 
obtained writb lOO, 80, and 48 per cent glycerin© 
respectively, and show tli© progressive wealcening in 
spit© of tb© ©xt>osur©s bavixxg been increased with 
ixxcreasing dilutioxx, so as to ixxalce tb© results coxnpax-- 
able. 

These results indicate tbat tb© trar*sfox*n*ation of 
tbe monoobrorrxatic iix.oid©nt ra<liation into general or 
w-bit© radiation is closely oonxxccted with tlxe special 
state of xnoleeular aggregation wliicb gives rise to a 
Ixigb viscosity. 

S . VifiiKrxcA ' rjsssw ' Aa - A . iS '. 

Cr o vex-ninexxt Test Hoxxse, 

Alipxxr, Oalcutta, 

. A . ug . 8 . 


'Wave -length Shifts in Scattered bight. 

Xtr seems still xxncertain tlxat tb© xnodifietl lines 
observed by 3Prof. f?- V. itarnan in tb© light scattex*ocl 
by liquids are of tbe inooberexxt typo of radiation. 

Il.axnaxx has observed tbat when tb© ordinary 
scattering of oarboxk dioxide brightened xap ss a cloud 
w-as f ormed near tb© critical state, tbe xnodibed 
scattering increased in intexxsity also. Tbis appears 
to indicate cobereno© in tbe itnodified radiation. 

I have recently photographed tb© sp©ctx*uxn of tb© 
ligbt scattered by a mixture of phenol and w-ater just 
above tbe critical solution texnperatux*«ma.nd illxxmin- 
ated by a glass xnercury lanxp. Tbe ordinary scatter- 
ing hex© is very ixxtense, so tbat tbe inex©ury lines in 
tbe scattered spectrum ax*© very blaolc and very xxxucb 
widened out by over-exposxxre ; yet no trace of tbe 
modified lines app©ar*s. Witb benzene, on tbo other 
band, X bav© found tb© xxxodifled lines showing clearly 
orx a plat© xnuclx less exposed fox- tb© ordinary 
lines. 

It seems, then, tbat in tb© caks© of tbe phenol— water 
xxxixtur©, the inten^ty of tb© xnodided scattering does 
not increase with that of tb© ordinar;;^ soattf^ing 
as tbe critical state is approached. This woiitld be 
true if tbe modided scattering, were, incoherent . 
anticipated by tbe theory of ^ Kramers cmd lEXeisieh- 
berg. ' ^ 

.The failure of I-ord. Raylexgb ' s»d / •Oahhaanes to 
discover tbes rrnoctided lines In tb^r' careful atndy of 
gases seems tb Sumireat that te the scattered sjpectra 
of gases thb m Jdrded lizuas 2cs8 btright 

• .:s-. ■■ ■' '.J ' -.f., -Ir'ir-, ris-' ^ 
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t>}i£kn. in tftlao woui^ 1»e o£Mae 

on t.}x« abaatzm.^'feican of ijei^o3::tozr«»ntoo. 

JS. t\jLrt>la.<3iT’ c>1fc>aoiErv»t^ion im.»y of- £nfoa»8f / !E^«bmcux 

xTomekrlcs on .t>lxo ]pooutiaEUr' .jpoXtihriaod ^ duox'eueiooxi.oo * of 

^lyoor-ixio. ■ 3Pxrof, J'- .O. l^oXJoxmckn. !£tipu« voiry Idncily 
j>l'Aoe»<l ebt> n3.>^ diajsoaaJ £b Icbr^o s];>oof r'OgT'fik;p}x fox* 

ilxo »mciy of t>lxo so&ffex'ed Ixy Kly"<5©rin.©- Tixo 

xrs©T*ovxx*’y" lixxoe ooxxxjxT-isixxg t>H.o oirciiixcMtry aoa.t>t>oi*ixxj^ 
Rlrtow vory olo-ewrl^r irx flxo x*o^loxi at>ixciiod (fxroxxx «fcfc»oi4Lt> 
3200 A. fo SBOO oxx «b nino -inoH i>lei.t>e>, l>xxti no 

modified liixosi Ajpfxoeur. Xzxa-boekct, t*lxox*o o-acfoxxda a»ox'oaa 
•fcfto %v'Jxolo rojgioxx p»Jbot;o|^x*ci»l>!H.o<i o. sin^lo fiixoT*osoo«xt> 
l>a,Tx«f 'W'Jaicslni i» oo3txt>in.va.ooa ovoxx ebt> -fclxo oonusicloir- 

aIoIo cli«j:>e«*sion. £tffox‘docl. l>y t>ixi,s Ixxs't.x'vtxxxoxxf^ 

‘ flixorosoonf ’ l>».xxc5L is ;p40ti*t.ia.II>r jpol«urisod. 

lci,Q>xnt.txrx lrx£bs foxxxixl simileur -fcooxxi^fi. xxxoolrx xxan-ro-wox* 
l>Aixcls irx flxo scartiforod sp>c>ot;i*tajnti of xva.t>€>x* cxxxd of 
xxiotiliyl a-loolnol- *X'Jrxo jxxrosonoo of sxxolx s. •v'oi'y' w-ido 
fc»a.ri<j"irx flxo sooofjmxn. of ^lyooxrixxo loxids soj>f>oirfc fo 
ixxf oi*c*n.cj!0 fnetf flio fxT'oadoxxin^ oxxf of €.lxe> xxxodifiod 
fo lx«.o.ds is £i^sooi«^fod -witln t^lx© pr-osonco of flxo 
(OH) ^roxxjx irx t>lxo f omxxxls.. 

'W'- XX. Mi^mcxisr. 

C ^Ixomiotxl X-Srfxoi'a.t.ory , 

XT rxi vojrsi tiy of Toronfo, 

A\Jkis 20. 


of yVuidil>I.llty of CSrunLflx*o • 


A-t.' »-*, txr»xo 'v^’^ixoix ooxxsidoi*«.>->lo ta-l.t-oixt-ioix is Ixoixx^sc 

j^ivox^ to * txfexxox’rxxctl "* j3r*o]pa»l^«.t>ioix. of soixxxcl, oa.sos of 

* N.* f^pt xr>xx«.lJ'V" lorx^ x*fxxxgifO xxorixxa-l * jpi*ojx€i.ga.l>ioxx xjrxtxy 
lx of xntore>«^t- 

<^ri *ri.xlv 4:, tjtt- sfcl'x«.>xx< 1.23 x* M , a soixxxd lil<,o distxxTxt- 
^tixiliro* ja.o<*oxxi pjBxixxod 1>> xx tO'C-lxlo of >\ xiido-w w, >?%. *xs 

ix- «xxd o<t: irji\ Ixotxso xxx Jhl yt Jr»o, xxrx<l 1 fotxrxd <*xx tolojxlxorx- 
iix^ 1 >x - TuLoliox* ('w>xo IS webx*xxo<l Ixy X>jr. Wlxi}>plo xxlxtxuf 
fii I 1 LJE 2 ; j^>x*a,c*tyiO€» ett t-lxe> Xslo of Orxxiix) tlxorl lio lL«x<i roxx^ivod 
XX t ole>^x*£xtxx cbxxxxoixxxcxxx^ ±ji ixx^ cffc i ixxs txxrxo. Orx -fciXTxxxx^ 
1 ri XXI \ xvix*olos« sof to , t-lrxo sip^xxxxls Ixx oxxclc'xxsf t»y flxo 

tlxo xcxst/xxxxt of fix ixx|ac -wox o fxiolcoci xxjx, <xrxd 
tlxo xrxt/ox'v xxls l>ot-w c*oix fxTxxx|2c *xrx«i t-lxo xx.x'xx'V'xxl of Hxo soxxxxd 
^.v €?>r*o tixxiod IxsT wa.tc*lx fox* oxf^lxf i*oxxxi<fs- ’'f''lxo 'wxi*o- 

l« -»"» c'otxMod ixf a.l>oixtF 2.0 T-.ivx. Ixtxt- flio i^xxxx 'wcls 

Ixt 1 X 1 d fox s,t loefcst Ixxxlf «.xx liotxx* lotigor*, cxf x“oxx|glxlyfoxxr’- 

tOllXillO iXXt'OT'V^iXls 

’’I'lit* txrxix- of trtxv<:>*J of -fclxo sovxixd -wfits 2 rxxirx. 33 »oo. for* 
two roxxrxds, wlixcix "wox'o f'>ot>li dosoxrxliod tx-f t>]rxo -fcixxxo «bs 
li< 4ir<l x^ox-v fo»ol:>ly' Inxxt dxstrxjrxotly xixdooi*s t 2 xxxixx- 34: 
'-K< ( toi fivo jroxxxids, •W'lxiolx w-orc* v«.x*ioxxsly d*f‘S 02 *xl>c»d «xr 

* "t sxc'ol'V' £i.UL<ixl>le> * iro ‘ c^ixiiro loxxd, slxetlcxxxf? 'v^'-xrxdo-w,* 
fxixl 2 xxxxrx. 30 soc*. fox* oxxo T*oxxTxd 'W'lrxxolx 'w ss lx€>a,x*d 


l< >i*< J I V'- 

I'tio dxst Srxxoo fx-oixx xxxy j.>osit:-ioxx tro tlxo ^xxxx 'virarfs 
l<>'^.T/50 cxnd tlxo Huvorctf^o f-xxxio ot t/i'a-vol w*as 2 xrxxxx. 

3 I *> soc*., jEafiv-iix^ a» 'votooitiy of I OOfl f o«*-fc pox* sooorxd* ’T’lio 
*>* XI of xxxy posxt-xoxx. fxoxxx -fclxo f^xxrx -waus 148*^ t>o t^lxo 

tx do^'oo. 

I >11^ jafxxrx -veixs ei.^£kxzx. IxoM^xd l>v »e>"v*>xs.l ol>»C3>xvox*s xxoatir 
ii\pxxo etrxd a-t- 3Sr€>wolxxxx*olx sovoxeiJL xxxxlos f«fcx*tlxox wcNSf-, 
oij Aii^. 2- A±> £.*5r xxxpixo xt- only lx^«drd w'xttlx oloso 

4it < f>ritxojnt ixx &. slxoltjorod posilxon oxxfxioors, t>xx-t> «xt> 

* Imifix it. xfV'Susi fnos-xd xnoir€> plcnnly. 'J’lxo dxstr«i.<xxoos fxoTxx 
tlx woitro 100*000 foot cmd 103, ISO fxiotr arospoo- 

ti\ « iv. Timing w€fce doixo ».t I^iyxxxpno fc»y c*ixxonomotox» 
tic Irnlf soooxxds «md «bt> !:]>5'o'wolmxolx l>y irt-ix soodnd 

“tc>f> wau'tolxoci. 'X'lxo i^-xroxafcjDfo t>imo foxr six xomxds &>ir ISTo^wr- 
oHuroli '<prsus 14'7-3 soc*-, gpivsingc «. -volooxtiy of 1107*7 foot* 
poj sooond • ZV±k€> s.xroc-s*|aco f oxr f onx aroonds »4r I-yropda 

leivImK a. yolotstlfey «>f 1107*0 fcw^t 
He< ond, of Xiymnno ffoin 


tdioao da.yet« it woxddl a*ppoeM* tlx«i*t tlko c^i^f tl»o sound 

wss mnoix xnoz*o dix-oot on .^taJar* St i^la^nn on ^^nl 3 r 4r* 

ae*. mcKC^iJWjatni:.. 

X>ofonoo aEaxpoxrijnrxontnl l€lstnt»lislxnti©nt, ^ 

Irlill Ajsxodroxno, 

'Wc^stox'Jmrn, ICont, tiopt. «, 


X^lxoto^rapiailo JB^nlsarHoment of Smsll atoUd Otxjoots* 

T^sr l^ATUnB: of 18, p, 230, Mix- A, Mlslloolc znnlcos 

tlxo^ «xdmixs.l>]«:» sxx^^ostion. tlxst tlio xoq|[xxixrod nrmj^nifi« 
ontlon slxonld l>o olxtninod, not dijpc^otly, l>ot by oxdin- 
s-xy orxlcxx^omont fx*oxxi tx no^^ativo sliowitxj^ tlxo objoot 

on soxno lowox soaJ«> tlxo in toxinodiato no«ativo boini^ 

of oonxso talcon to snoH. a standard of sbax^moss as 
•will pox-mi t of tlio sxxbsociiiont onlax^smont. Tlxis 
sooms to bo tlxo only w'ay by 'vc^lxiob, tHo ^?xaat dif^- 
oxxltios of tbis leind of viroxlc. oan bo o-v'ox'oomo. 'ITlrxo 
most trotxblosomo business of nJl is tixat of fooxxsiiij,^, 
and tbis oonld be entirely elimixxated x£ a simple fo arm 
of enlar^^xxi^ oaxnera -were oarefxxlly and peamxanently 
ref^istex-od to i^ve perfect foons on some one fixced 
xnterxn<»d iate soaie, and nxeaxxs w-ere provided for 
measxxrinf^ extaotly tlxe dept lx of tbe objeot about to be 
pboto^prapbed, and fox* piittinj^ tbe objeot in its pxroper 
position xn front of tbe loxxs. 

Xn tbe oj' of Oot. 30 

and JN'ov. 6 euxd 13, 102£>, under tbe beading **' X.iO'W’ 

MCa^ipxidcation l*boto|:<rapby * X endeavoured to -write 
sonxetbin^ useful on tins subject, and 1 -was tbrown 
baob. on tbe xnetbod no-w sxx^jacested as tbe only praoti- 
oable ono. I^or bijt^ber ma^xxiiioat ions, tbe apparatus 
-was x*<’»^?isterod to ^^xve a direct tlxroo dxametex* negative, 
-w-lxxle for majpxibcations from one to tbree diameters, 
it was regristex-ed to g^ivo natural sise. A. very sensitive 
* foous rejgistex* ’ was described -wbiob served tbe double 
purpose of xneasuring tbe pbot o^raplxic deptb of tbe 
objeot and placing xt in position. 

Jt is a pity tbat JMi*. IVlalloolc lias deserted tbe usual 
metbod of deOnxn^ tlxe sbarpne-«ss of a pbotogicrax-’lx by 
tlxe diameter* of tl>e bluxrs or confusion circles on tbe 
negcative wlxieb reixresent x^oints on tbe object, as 
notbixxg seems to be gained by tbe obange and bis 
argument is not easy to follow, TTbo oxcarxxple be bas 

olxosen a twenty dxameter enlargement of a tentb of 

an inolx dc^X^'*^^'* objeot — is also very e3ctx*em.e and 

scarcely practicable, at least wxtb a 0-1 incb stop. 
T^be x'osxxlting blxxjrs in tbis case, as sbow^n by bis very 
xxsefxil formula?, -woxxld be 0-02 inobes irx diameter, or 
twice tbat allow^od by tbe Jo-wost arooepted staxxdard 
of sbarpne.ss- 

TTbe e^c-tent to w-liicb magnification can be carried 
oxxt -will depend upon tlxe snxallness of tbe stops tbat 
can be used wxtbout ixxtroduoing diffraction and otber 
troubles- jR'or tbis and otber tecbnical reasons was 
oonxx>e11eci to draw* tbe line at a Tnaxcunxxrrx of xnagxxifl'- 
cation of ten diametexrs- l^ut betw^eon one ancx ten 
diameters or less, an inunonse variety of useful and 
interesting -worlc for tbe pbotogx-*aplxic Illustration of 
boolcs lies -waiting to be done, M. O* jKlno'WTe^raBS* 

X>ublin, Sopt. 8- 


C3an tlxe JEXaxxd t>e tlxrast In R4olten l-read 
-wltbout Injuxry F 

Xn reply to MCr- A*. S- Xfl, A.clacerxnann*s inxiniKy in 
jSTA.'rrmss, ISept. 8, p. 340 ; 3oxne thirty years ago 1C gave 
a popxxlar leotxxre on CF*lat Xxons and tbe ISpberoidal 
I8tate ** at j&irbbeclc Oollege, at tbe end or wbieb 1C 
illustrated tbe ancient ordeal jpf idre by^plnbging my 
laand-~*y ~TUp to tbe wrist--.- — ^ijcrto abbttt In, ot rnolten 
jfieiad. ^3pbu» leinX^mtwsrtt. be bo#j — tl^t J» Jdafee^^ seemt- 



^os 


jsr^ T ZJJE^JE! 


|'O0’X'03&-3ES» O, 1. . 


Xnfltxeiacc^ of ojn CiviliStat:i.OJ:i.^ 

By Wxx-.x.rA»* ISr-xois, Or.B.E. 


NOINKBBIN'O in. it-s mfitny ■|:>r*etxi.clie« 1 i«l» 
JlZ^ 'fcarlc.on, a*ncl is sl:<ill cl ve>T*y €».sffcensivo 

j>a,irt> in. oonnoxion -fclio a,Tn€3nit.ios Avliicli. cbi*o 

aussooi^ftod so olosoly -witix otir dornost^io Jifo, a.nLd 
indc*€?d oxxr l:iet;i> 2 >inoss««, IEa»c'>j l^rsi^oln of on^^ncjox*- 
ixx^ li.a>s fibddsd its Qviots. to tlxo oomfort. of onr livens, 
a.nd X tlxixxlc: it ma-y l:>o olstimt^d tliat no otrlxor ~£yrc*~ 
fossion lists so dtroot a.n a.ssooiaution ■vtdfli oixx* modorn 
civilisfittion- Tlie* e-nor-moiis incre'S.ses in nojinlcttion 
dnrini? tHo nine-toontli os'ntiii'y, oon’plod "v^ritli tiio 
sefjpre^gaition of that f>o|3iilation in indnstx-ial oontr-os, 
arising ont of tlio c^xti'aordinai'iJy raj>id dc^voloji- 
mont of ixxdnstT-y in CJjroat Britain and otlie-r 
oovintrios during that jporiod, has introdviood n^exv 
j>rohle‘xns in connc^^tion Av^ith hoalth and transjiort, 
and it has hoon tho task, of onginoerinjg in its many 
hranohs**s to doal with th«^so j>rohlc"Tns. 

Tho introduction of railways and of steamers 
dm*in.S tho first half of that coixtnry lod tho 'way to 
an enormously increased demand for coal, iron, and 
steel, and as tho xnArentions of fcSir Henry Bessemer 
and ^5ir "William fc^iemens for xnalcin^ steel Avere 
develojied, tho necessity AV'as evident to engineers 
and chemists for training schools to deal Avith the j>hy- 
sical and technical jirohlexns involved in engineer- 
ing and metallurgy, so as to arrive at a far greater 
accuracy, hoth in design and construction, than had 
hitherto heen considered necessary or ]possihle. 

XA^e have to admit, hoAvever, that the jxrogress of 
industry dejiends very largely on tlie enterprise of 
deej>- thinking men Avho are ahead of the times in 
then* ideas. X may quote X>r. Olifton fcJorhy as 
such an instance. JHTe introduced hy his researches 
the microscopy of steel, and yet it Avas many years 
before this became a recognised method of gauging 
the q[u.ality of all classes of steel. Another great 
inventor, Avliom Ave all respect and are delighted 
to have still in active Avork, is Sir Oharles I?arsons, 
and I look back many years to the early ^eighties 
Avhen Sir Oharles pnt in years of research Avork in 
oonnesdLon Avith hi^i speed engines l>ef ore he success- 
fully produced the steam turbine. Since that time 
he has devoted a large portion of his life to develop- 
ing impr'ovements both in the design of the turbine 
and the machinery for producing it, Avhich have 
ultimately brought about its Avorld renoAvn. 

Oivix. ijTXEa3:K.Tisro , 


involve a very high level of technical c^duoation.. 
In the construction of reservoirs, docks, and har- 
bours, a oonsiderahle knoAvledgo of g€»ology is 
essential, and in harbour construction tl»e v^aiying 
effects of tides, Avhich have to be studied minutely,, 
have an important influence on the Avox*k to be 
undertaken. Throughout the Avorld Avill be found 
monuments to the skill of the civil engineer, and 
the very e^siistenee of the population in our large 
cities in. health and comfort is the result of his 
Avork, for Avithout an ample and reliable siii>x>ly of 
Avatcr of good quality, both for personal and in- 
dustrial use, and an efficient drainage control, our 
death-rate AV’-ould indec*d be very different fr*oni 
Avhat it is. Tf we tux*n for a mioxnciit either to 
India, Avith its great l>arrage enterprise, or TCgypt, 
Avith tho noble Assuan and fcJennaar dams, truly 
outstanding Avorks of the civil cxxgineer, we find 
the prosperity of these countries largely resulting 
from the magnificent irrigation Avorks which have 
been carried out there. ^>pccial development of 
produce groAviixg in maxxy countx-ies is oxxly l>eixig 
lixnited by the fact that insufiicioxxt irx'igatioix AA^orks 
have so far been carried oxit. Noav JVXescico an<i 
A.ri5&oxxa are two great provinces aa ith potentially 
fertile lan<l available for agricultural develoj>mt'nt , 
but they are so short of AA^ater that irrigation is an 
absolute* xjecessity. 

X'*hc large increase ixi toxxnage of ocean-going 
vessels has resulted in the necessity for larger* dochs 
and harbour l>asins, and the dovelc>x>^»rent of rail- 
Avays all over the Avorld, xnaxiy of them ixi difficult 
xnountainous countries, has given the eivdl engxne€*r 
a great opportxxnity in designing biridges for carr^''- 
ing this heavy traffic. JVlany A?v^xli appreciate* 

the magixitudo of tlic ncAV bridge over Hvdxxey 
Harbour Avhich is noAv being constrxicted by I^ritisii 
engineers, and the JB^orth Bridge still holds its oAvn 
as a masterpiece of British enginc*ering skill an<l 
the construction Avas in the hands of a fc5cotch fix-m 
Avell knoAvn in Olasgowr. The ncAv high-level 
bx*idge at INeAVcastle and the new IVlersey tuixnel 
are, I suppose, the most interesting civil engineer- 
ing Avorks at presexxt ixx progress of construction ixx 
Oreat Bx*itain, in addition to the considerable dock 
exetensions noAV proceeding at S^outhanxptoxx, whilst 
iix Oanada a very noble bridge is noAv being throAvn 
across the St. LaAvrence Xtiver at IVXontirear- 


The point Avhich appeal's to mo to staxxd out 
prominently in this hranoh of the profession is the 
xa>ot that tho structxxres to be dealt Avith are in 
many oases of an enormously costly nature, and 
have to be oanried out Avith such careful study axxd 
oomprehezxsion of the varying problems to be dealt 
with so as to ensure permanent efiiciency and 
safety in the future. 

The great reservoirs and harbours of the Avorld 
may be regarded as the oathedr^lJts of iangineering . 
The varying natural problejms., to be- ^ dealt 


- ONTO. ‘ ' 


Tn Ajsr sr omp - 

It may truthfully l>e said that the development 
of the potential Avealth of any ooxxntry depends 
mainly on tho means of transpoxrt, both personal 
and industrial. X Avould allucle especially to the 
great oom-groAving countries vrhere the home oon- 
surnption bears only a small relation to the possible 
production. The knoAvXedge that there is efi^oient 
transport both by rail and for easport by sea is the 
greatest ineenti ve Hbo the faraeners to spend money 
na extensive ouXtivation 'With the oe^rthlnty ' of e 
ready market for sunh^^[gi£r)c^|^ 
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Tiie compebrison' of t^ircL'vrol t;o-<5let3r^ , *l9i<>-fclaL l^bncl 

Ainci no A, witiH nay early Journey h ixi Siarope nearly 
^fty years a^o, em33Jb.asises in nay nainci laow ]m:&Gli. 
we are incieb-ted "fco t;He engineer, in t^lae w^ay of 
jiersonal safety and oonafoirfc and also j>romi>t 
delivery 'of our^ ;prodixotB- A. Journey in tfce, 
Jdalirans in tlae "winter of iSSl, *wlien s1eex>in|^ oars 
and restaurant oars "werc^ almost nnlsnown, and 
wdion tlje largest vessel sailing from IVfediterranean 
jports vras in tlie neij^lxl>ourln.ood of 4-000 tons, ooxn- 
X>ares very nnfavoirral>ly in sjieed and j>erson.al 
oornfort witlx tlie facilities wlxiclx are availalile 
to-day- Tlie comfort and safety of modern travel 
is to my mind one of the glories of modenx civilisa- 
tion- ^-fhe 40,000 to f>0,000 tons -Atlantic liner, 
eni bracing as it does almost every class of enghx- 
ecring slcill, is not only an eicanix^le of artistic 
licsaiity, l>iit is also one" of the finest exaxnjxle of 
human i^o-w-or ooml>ating the forces of JCSTatiire- 
H’o l>e on one of these vessels driving into a 
gfiW* at tvr’cnty Icnots is an eiscjierience never to 
ho forgotten, and "we are glad to realise "what a 
large sliare the shi jihniJding firms of Olasgow^ have 
had in the develojiment of these large -Atlantic 
liners. 

J'iailway trafisjiort has also made great j^rogress 
iji all measures affecting safety and the 

efficient carrying r>f onr various -IZ*he 

railway engineers liave every reason to he x***^^^ 
of tlic’^ir management of the coinj-ilex organisation 
r<^j>resentecl hy thes great z'ailway systems all over 
the w'orlil. VVos are ixixzch safer travel Ihxg 

ill an esLiiress tz*ain than w’e are crossing the streets 
of a gx*eat city, and T thizvlt "we may Justly he 
satisfied hy thc^ fact tliat in no country do the 
railways afford more coinfortahle ox' more rax>id 
travelling facilities than in our owix. 

ZNTavwi-* -AjEtonne eotxjub: - 

T'his ooxnx>x-isx^s shijphuildhxg and ixxarine engineer- 
iig and rex>resents a very im-xx^vtant x>art of my 
subject- dealizig, as it does, with the transx>ort hy 
=;oii and lalcors of food aixd materials, and "with the 
uomfort axxd safety of the nxaxxy thousands of 
I >;i-»sengers travelling to and from Oreat ^Britain. 

w-oodezx vessel in the early part of last century 
lioltl its ow^zx vei'y stuhhonily against the intro- 
<iuotiozx of iron or steel vessels, and the xrxechanio- 
aJjy propelled vessel had to fight very hard 
to oust the very efficient sailing vessels "which 
then oarryixxg the trade of the "world. I 
iiiiagizie that some Avith artistic tastes "will not he 
Avillirig to admit that the heaxxty of the present 
of xnaohani oally propelled vessel is compar- 
al>le "with the pioturesq|\xe five- and sixe-mast 
sailing vessels -which, we used to see in our earlier 
days- 

f^reat Britain has undouhtedly heen the pioneer 
in the .htxiidling of large -warships axxd pa,ssenger 
liziers, alfilo in the development .of the very large 
lior«<i-po"wer therefor. The considerable increase 
in the toxxxxage of ships Tt>r ought with it the neces- 
sity for a oorj^espohdihg inorease in tho nxeOhanioal. 
^Pplianoos itx oonneaeion Vwi'bh 'their, opnst**uefion'*, 
The trial x^hs oarriod out before a nerw 0hip to 
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tate eh - ov^ea hy her owners a^re a seyexras test of the 
e^oellenoe of w-orhmanshipl They «ire a neoestory 
test to ensure that long voyages df five to slxc 
w^eehs -with machinery ruxxxxing continuously at 
ndarly full po-wer can he undertaken w'xthout fear 
of trouble arising from heated hearings or other 
oaxxses. A ne-w ship may he exeposed to such rough 
"Weather on her first voyage that, xxnless her platixxg 
and riveting are carried oxzt in a first-rate manner, 
she rrxay arrive in her first port iix a daxnagedL con- 
dition. Olasgow- has tahen a leading part providL- 
Ixxg mexx -who, in all weathers and under conditions 
rendered difficult hy the magnitude of modem 
vessels, rxzalntain the high level of efiiciexxcy -which 
is represented in the rrxanufacture of these large 
hulls. The vessels of the greatest tonnage built 
on the Olyde have boon the 1445,000 tons) 

and the XJ'tcsitcL'n.ict, (32,SOO tozxs). Other large 
vessetls built in the British Xsles have heen the 
(40,430 tons) and the (30,000 

tozxs). Since the War there has heen a lull in 

the huildirig of liners of large tonnage axxd horse- 
po"wer, caused, no doubt, hy fizxanoial coxxsidera- 
tions. 

Shix>hxxilding is especially interesting inasmuch 
as it combines in one stmctxzre the vax^ied efforts 
of alxziost every class of artisan dealing -with both 
iroxx axxd steel and cahixxct xxxalcixxg and "woodw'orhi- 
ing generally, in addition, of coxzrse, to the large 
and varied aznoixnt of nxechanical engineerixxg. 
High and lo-w pressure triple expansion engines 
hold their own for a considerable period , and it 
was, I sxxppose, the i zxterestixxg trials of the 
w"hich brought ahoxxt the first change froxxx this 
nxethod- Zt is an interesting fact that oux* fellow - 
xnexxxher, !Sir Oharles T*zxrsons, to whom I have 
already alluded, should live to see such successful 
development of his pate.nt, and a reeent paper 
read hy him axxd his co-worhers descirihos in a very 
interesting manner the gradxxal developments and 
chaixges izi design in turbines ux> the present 

tixne. fciuoh developments raixge froxn the , 

which had a displaciomont of 44^ tons "with 2ZOO 
h.p-, to the battle cruiser Hood of 41,200 fons axxd 
more thaix 1 SO.OOO h.p. 

The introduction of geared txzr bines, so as to 
arrive at relatively efficient sx>ced as betw-een engine 
revolutioixs axxd propeller revolutions, has brought 
about valxxable ecoxxomies axxd helped the turbine 
prixxciple to maintain its reputation. The develop - 
xnent of internal combustion engines for marine 
purposes has made great strides ixx recent years. 
V'arious types of these erxgines are already in active 
sexrvioe, and a horse-pow"or of 30,000 oxx four pro- 
pellers has already been achieved w-ith efifiloienoy ; 
probably the limit has not yet been reached. The 
use of oil instead of coal on board ship, especially 
for passenger purposes, represents many advan- 
tages, axxd aixyone w^ho has visited the stohehold 
of a large passenger liner with the . hundreds of 
xxxen stohing .with coal xnust realise the- immexxse 
advatxtagje^ both physleal and otherwise, -which 
results worn oil bxxming >lirectiy on the boilers. 
All inoonvezxienoe oaxxsed by dust Jn re-eoaling is 
avoided, and the boiler "tenting is oarrii^MGl out by 
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yoxtng- xiaool3L»nLioeb]. i&TxigxEt^&sr^^ «twa,y wit>lqt 

fitll iikk& la>l>OYXjr ire<3^xi.lre<I oo€i;l. /l>t2?rtpLiti^, In a, 

^easol of larri^o tonxxa^o ixx wASoa «tn<3L 

xrka.irL’bozi.a.n.oo of ®ovoT*etl li.xm.<3bpo<iia of at^oKoirs x‘o- 
IMToeientrS eurx onoxmons ocsonoxny in xna.ny ciii*oo- 
t>loxxs. Tiio qto-osiiion of Istirgor lior'so-j^ow'or fiLn<i/oir 
olootiLriofiblly dbrivon Blii;ps is ones of t>iie» x>r'ol:»lesms 
t>o wfiicii. ma.xdnes on^inoors a»t. j^rosonti i^xjjrnXtxg 

tiiieiir min.<i.s- 

-A. now" ciovetloj>monfy "wliioia is no>v l>esinL|^ iirtro- 
<fu.oodL is -fcHo xxse» of oonsidorai^ly luig^lior si>ea»m 
j>x-ossuLT*os in l>oiIo**s. TJfcio iirs-fc a.x>i>lioa,t:»ion of 'fcHis 
webS -fclio JfCi'TXQ <^&cyr^e T^., st fjocbt. l>nii'fc rocon-fcly on 
flxo Olydo, a.nci oni* soot-ioti 1 i£ls Ix^on fa,vonre>ci -witli 
£b 5 >a.j>esr from IVIx*. Harold ITari'o'w doalix“ig 'wif.Ii. 
somes of i>l3io ;prol:>loms "W’^lxioii liavo aidson. ixx inf;ro-- 
dnoing Ixijgli ;prossxiros. As w’^ill fiavo T:>oeMX ^ 5 at>lxor*e>d 
from his ]pajxe*.r, "tlxeso jxrohletnxs are rxof solely 
■fclxoso of t>lxe exx^Lrxecx* "wlxo has -fco hxiild “fche hoilers. 
They are also closely assooia^bcd Avit>h st>eel and met^al- 
Inr^ioal oxiesfioxxs iixcidcxxt> to the sjxeoial mann- 
faotxxro of jxarts of the l>oilers o'wing to the mxxoix 
grcs^ater strength req[nired. 

lM:E3C!ML^TsrTOAiL. ET^oijsTTQiEimrNO. 

It is ddfhcxxlt to regard rxxoohaxxical engixxeering 
literally as a sejparate hr an oh of engineering, for 
although xxxxxnex*ioaIly , I sxxjp'pose, the xnoch axxical 
engineers eacoecTsd the nxmxhers of any othe^r hraxxch, 
nearly all their duties are associated "w-^ith other 
tynos of engixxeex'ing. 

In connexion Av^ith civil engineex'xng, all the jxlant 
oocujxied ixx harhoxxr, dock, and railway construc- 
tion is in the hands of the mechanical engineer. 
Also in traixst:>ort and marine exxgineering the 
mecshanical engixxeer is largely exxgagod ixx the 
engine huildirxg of ho tlx locorxxotives and marine 
exxgines and other types of axxxiliary xxxachixxei-y for 
these pux*x>oses. 

Ixx electrical exigiixoerixxg, although this hraxxch 
no douht iixdudcs exigineers w^ithoxit xxxoohaxxical 
training, I ’would venture to say that the engineer 
is in an ixxJlixitely stroxxgor position if he has 
received some traixxing first as a xnechanioal 
exxgixxeer and specialised ixx electrical exxgineering 
afterwards . 

A- -fuirther ixrxportaxxt hraxxch of the xxxechanioal 
engineer’s w’ork is x*epresented hy the maixxtenanoe 
of xxxachixxexy' in the large steel ’works throughout 
the counti’y" and in the xnills and faotoi-ies of all 
descriptions. ' The directors of these compaxxies 
are largely dependerxt on the advice of the engixxeer- 
in-charge in gloving coixsideration to developments 
and the introduction of new tyx>es of main- 

taixx production on axx economic hasis. 

In xnechaxxlcal engineexing X must include the 
very impox-tant subject of xxxaohine-tool construc- 
tion, a branch of engineering which has made 
very great strides and introdxxoed xnaxxy changes 
of design to xneet no'w reejuirements in the last 
thirty years. ]^ass prodlnotion .on an economical 
basis in many industxHles ha,s been; the direct resxxlt 
of vaxioixs tool-xnakers being able to. produce 
ep^eial tools coxxfihed to the production of thou- 
sands of identical ax’ticles of a complicated design.^,, 
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I refer to articles produced a*^ a cost of one»^ 
tenth to one- twentieth of what would 1^ possible 
without xnachine tools specially designod for the 
puxrpose. w 

The introduction of high speed tool steel enabling 
far heavier cuts to be taken both by lathes and 
planing xxxaohines has rendered obsolete a large 
quantity of xnachine tools throughout the country, 
and the introduction of the electric <lrivo has also 
hrotxght about great ohaxxges in tbe desigrx of 
xxxaclnne tools. We hear to-day of some W'orks 
in other oouxxtries w^ithout a single machine tool 
at W’ork of pre-AVar date, a most desirable slate of 
thixxgs, but oxxe w’hich, xxxihayxpily , the eoonoxnio 
circumstances in Oreat Hritain have rendered ixxx- 
possible xxjx to the present time. 

IVIay T make a suggestioxx to the tool -makers in 
Clreat JEtritaiix *? *Wlien w’o are putting dow^xx an 
ixxxjxortant new’ xxxaohiixo tool I fixid th<' xnakers w’ill 
give every x>ossil>le h<^lX> ixx xneeting our reqxxire- 
mexits in dosigxi and output, but Ihc^^ rarely follow' 
up and ascertain what the real perf orxix a rice of the 
tool has been To nxany of thexn ** xxo xicw^s is 
good ixc-ws.’ J think this is a mistake oix then 
part- How'' xnany improve cm exits and modifica- 
tions, prohably saving tlioir clients nione;> , coul<l 
be xnade if tlioy woxild periodically scn<l tlie 
designer or chief <3 rauglitsmaix rouxul to the w ox*ks 
w’here these machines are actually at v ork an<i 
ascertain at first hand fx*onx tlie foreman and evt'xx 
the workman what criticisms th<>*> have to make, 
and aecept for careful c*oxxsidei*atioTx any suggestions 
that may be put f orw ard l>ased on j>crsoiial know- 
ledge of the outj>ut of the machine. 

3Vti>ri2^<x^ ^Xtstoxjsi iSTcnr js o . 

In dealing with tlxis sectioxx J propose to confino 
myself to coal xnming, so as to shorten wlxat T Jxavo 
to say, and also to be able to apjxly myself more 
closely to the development of coal mining as afFect- 
in g civilisation . 

l*rior to the introduction of modem means of 
transpox^ axxd tlic development of the iron and 
steel trade, the productioxx of eoal in Oreat Hritain, 
both in the aggregate and per eoJliery, w'as very 
small, and consequently the amount of virgin coal 
face exposed at any one tixne ixx a colliery w^a» 
quite xnoderate. TlieiTefore the- ofiFusion of g«fc» 
w’as xxot sufiioiently large as to introduce a serious 
daxxger to men working w'ith naked lights. Ventila- 
tion w'as eax-ried out by xxxoans of a fux’xxaoe ixx the 
bottom of the upcast shaft, the draught being 
sufficient for ventilating the moderate area of the 
workizxgs. Iixcrectsed production necessitated the 
adoption of mechaxxical means of vexxtilatioxx and 
large fans w^ere installed. f^cieixce had a larj^e 
share in making colliery development on a big 
scale possible by the introduction of the Huxfiphry 
I>avy axxd other safety laxxxps. These warned the 
xninex^s of the presence of gas and coxxsequent 
danger. The much heavier toxxnage prodixoedL in 
a given tixxxe necessitated the introduction cd large 
horse-powco? windifw engines* and also of wire 
ropes which would be strffiLciently" pliable to pass 
over ’Mhe puUeys and JatsSat^iygear^ and also be stricaxg 
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exiox:L^lx *fco X3 lo 1>'. .- fcl x e fa r own. wlxiolx 

in siiLafe of ISOO ^4Bi.ir!dls i«i xaLO<> inoon8i<3;ez’&l>ie^ 
izx ab<3jdiiijion, cir ' o&r^o uxv'olVi.n^ & woi^bLt> of 

■fclxirtjr l>ons osr. ^oaocro-* 

^ suffioient^ supply of ooal &!> su zn.o<feirebl>e pzdoo 
is a. matitor of int>eirost> ijo ovoiry ixilia'bit^azi.'b and 
xnanxafaot/inroT* in oonnt/iry, and t>}xox’ofoz‘o any 

oxx^inoorln^ d.ovioo» wliiola. Ixa^o l>oon int/rodnood 
iio ejxxa’ctro oomfoirfc and safotvy of iilxo nxinoxrB, and ai> 
"fclio samo i>imo -feo givo ns onr^ ooal snpply fojr m-ann-- 
fae-bming: and^ domostio pnirposes at> a nxodoT'a'bo 
pr-iocf*, aro of in’fcoros'fc “fco ovcsryono- A-ltilxonglx, -w-o 
ixxilxappily Icno'w tvlxa'b oollior-y oxcplosions oooasion- 
ally oooni* "wri'fcJbL vojry diro z'osul'fcs, and i-o^jro-tb tilxo 
many aooide»zxi-s t>o jnin<3x*s ar^isin^ on'b of falls of 
x*t>ofs, otiC-, -fclxoso of ns 'wlxo aro oonvoxrsani^ ’veifli. 
c'oal minixxg; znattors xroaliso Ixow mnolx soionoo and 
Ixavo doixo *t.o lossojx i/lxo rislc nndoir 
-blxo nxinox-s woirlc, XJndori^onnd Ixazila^o 
lias l>oc^n ovor*yx?vlxoi7-ei adoptod, so tilxa'b "felxo nse of 
xiKt'rx fox* tiliis axrdnons 'worfe:, and, -fco a igiroaf oiactjont, 
l>ojxios also, lx as Ixooxx alxandonod. 'X’lxis nrxdox*- 
^i*r>iixxd lianlaj?o is lar‘^«£^ly ciarriod ont Ixy ooxnpmss< 2 d. 
ail* €^n^inos j>lax5od nixdor^^onrxd, as in maxxy pits 
it. lixx-s not Ixooix folt safo to introdiKso olootrio po'vsror* 
foT* tlio purpose o>ccoj;>t in tlie immodiato xxoli^lxlxonr- 
Jioo<i of tlxo slxaftw. Tt is trxio tlxat tlxo eleotrical 
♦'li^irxeoT* lx€xs ^oixo a loxx^ way ixx lessoxxin |5 tlio 
lial>ility to sparlcin^, axid in oxiolosixx^ tlxo nxotors 
si> as f nr* til ex* to lossoix tlxis risk:. Wo ax*o still loft, 
J»r>wovc?*r, witli possilile dang^or oansod l>y tHo oalxlos 
alon^ tlio nxain roads, "W'fiiolx, Ixowover oax*ofvxlly 
j[»lix<5«3d, am still lial>lo to Ixe- darxxagod l>y nnoxc- 
j.>f^etod falls of roof, tliort^»l>y ixxtrodnoing a poteixtial 
clangor wliiclt is diffionlt to olinxinato. 

KxjEsoTixiOjiXi^ lUtsroxTq-K-Knxii^ca . 

Tlxis Ixraxxoli of onginoorixxg oovors a very w’ido 
raixgo^ of snlxjoots axxd affoots onr sooial lifo almost 
more intinratr^^ly tliarx any otixor typo of onginoor- 
ijig, oxcoopt porlxaps tlxo snpjxly of good w-ator and 
oilioii^ixt drainage installations. Tolograplxy, tolo- 
liKoixy, w'ix'oloss, olootric liglxtirxg, olootric Ixoating, 
flt-iotrio driving, arxd olootrio poxvor ixx tlxoir varions 
raixgos all oxxtor ixxto and a:ffoot tlxo oomfort of onr 
(lorriostic lifo, Xxx ooTxsidorixxg tlxis Ixranolx of on- 
^iiiocsring as a w*lxolo, I find it vory diffionlt fairly 
to dxvido tlxo crodit for its dovolopxnont Ixot'wooxx 
tiit^ pure? soiontist and tlxo olootrioal ong^inoor. Zt 
iw iixtorosting at tlxis mooting in Olasgow to rooall 
til at it -was at tlxo JZritislx .i^^Booiation mooting in 
tliiM city in 1S70 tlxat Oralxam ZSoll, in coxx junction 
wit.li I.»ord Klolvin, IxroiXglxt to tlxo .Ajssociation’s 
ixotic3o tlxo toloplxono, and, fnrtlior, tlxo fact tlxat 
a-t t.Ho Z^lyxxxontlx xxxootizxg of tlxis ^Association in 
1*^7 7", X slxarod 'witlx many oxninont Xnoxnlxors of tlxo 
Hritislx wA!.ssociation tlxo intorosting privilogo of 
loloplioixing froxn tlxo saloon to tlxo Ixridgo on tlxo 
c^xc^ur^ion stoaxtxor, witlx ^rof. Oraliam Z^ell on 
keji^rd, going to and~ from tlxo Elddystono Z.«iglit- 
lioiiRo. X aZlnde to i^xis fact Ixooauso in tlxoso days 
if x\'as xrogardod as a wonderful sciontific invention 
wljiolx fascixxatod tlxo most onxlnent scientific men. 
Vet to-day we tafee it all for granted, and scarcely' -i 
I'eallse tfie oonexfort aaxd j^^nvenienco tlxat .fZxe lxxtro—.^^ 


of . tfie telc^plxone IxebS ;into our 

, vX admit tlb^at tlxo introdnotioxx of yHbreless tele- 
: pfipxlT^ ' and tolograplxy Jxas anxa^ed tlxo world to a 
.groatOr o.xcteixt tlxan tlxat of tlxo toloplxono, anid it 
is cortaixxly nxoro witlxin tlxo capacity of tlxo pxxre 
soiont^t tlxan of tlxo oxiginoor to , oacplain tlxo 
scientific prolxlexxxs ixxyolvod. It is ixxxpossilxle to 
®fi^y 'Vv'liat ^nxxxxxlxer of lives Ixave already ooen saved 
l>y Ixoats in distress Ixaving l>eon alxle to secure Ixolp 
from otlxer vessels Ixy means of 'wireless, coxxx^ 
xxxxxxxic ation - 

Tlxo dovolopxnont of oloctricity as a xrxoclxanical 
driving povror was vory slow xip to a certain dato. 
Z^or o:x;amplo, I -vront Ixy oloctric train froxn Berlin 
to Olxarlottonl>xxrg in tlxo spring of ZBS^. Tlxo 
rxmning of tlxo railxvay appeared to l>o qi^uito satis - 
ftxctory, and yot it was at leasts ton, and X tlxinlr 
fiftoon, years Ixoforo any real dovolopmont tools: 
I>laoo ixx tlxo way of electric rallvt^ays or traxxxs, tlxo 
difficulty, I Ixeliove, lioixig in producing satis- 
factory dynaixxos on an economic liasis. 

Tn Oroat Bz*itaifx considoralilo dovolopmonts are 
taking tlxo various xnaln linos, l>ut en- 

gineers are at pr osoxit concentrating on tlxo use 
of electric driving xnaixxly for sxilxurlxan traffic, and 
xxot at present on xnaixx lino long distance exiprossos. 
It is prol>al>lo tlxat tlxo groat exetension of Ixigjb. 
power installations tlirouglioxxt tlxo country eon- 
tomplatod l>y tlxo ESI octri city Ooxnxnissionors xvill 
render possililo a xnoro eixtorxsive use of olootric 
trains on our xxxain linos. 

Tlxo application of oloctricity for driving pur- 
X>oses in tlxo varioixs largo works in C!x*oat Britain 
made vory rajxid stx'idos as soon as olootrioal 
xnaolxinery for tlxo pxxx*poso xvas availalxlo. ^A-pairt 
froxn tlio oeonoxny roprosontod l>y its introduction, 
tlxo clxango oixalxlod tlxo xnanagomoxxt to register 
tlxo amouxxt of povror used l>y oaclx typo of maolxino 
uxxdor varyixxg loads of service, a oircxxxnstanoo 
'wliielx xvas ixnpossilxle witlx l>olt-dT*ivon xnaolxines, 
*wlxoxx tlxo povsror vstriod according to tlxo tigixtnoss 
and w'idtlx of tlxo Ixolt. 

Tlxo pul>lic, X tlxixxk, fails to realise tliat olootric 
ligliting for domestic purposes, if clxargod at a 
roasonalxlo rate, does not roprosont any real olxargo 
on tlxe Ixousolxold. It is so clean in its application 
tlxat. In xny opixiion, tlxo necessity for cleaning and 
docoratixxg wfiiolx is avoided in xnany cases repre- 
sents a greater saviixg tlxan tlxo axnount paid for 
olootrio Ixglxt. Xn addition wo Ixavo tlxo groat 
advantage tfiat it does not Ixum oxeygon* and 
tlxorcsforo -wo Ixavo xnoro Ixoaltlxy conditioxxs ixx oixr 
rooxns oornparod -witlx any otixor xnotlxod of liglxting. 

Since I rouglxod out tlxis address it Ixas Ixoexi my 
privilege to xnako a Journey across .A.xxxorxca. from. 
JNow York to tlxo Bacifio Ooast, and return tlxrougfi 
tlxo Rocky Xdountaixxs and Oanada, and tlxrouglxciut' 
nxy joux-noy I could not Jxelp realising fipw largo a» 
sfiaro engineering in its Ixroadost sexxse Ixas taken in 
developing tlxeso wide regioxis. Tlxose^ of, us wJxo 
are spending our lives in exxgineerixig "work znay 
justly l>e proud of tlxe large slxare tlxe memfiezs of 
our '^profession, are taking in promoting and ad— 
.'yanou^g .tlxe civxlxsatiozx of tlxe world. 
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T ^XJJE?^X3NrC:J t>l:ke 3r«€LT7» -tilio »oiesx^c€5« of 

Ji — ^ X>l:iys5io« £L]:i^cl ol'ioj:*i.is1:ir7y' ln&vo Txxacio -t^ro- 
jaa.oriLcioiA« st>x*icios. n^ixo ^Ixysioo-cslxomioa,! A?v^c>rlcl ixstM 
l>oc5Xx 4EXJX.aul57'Socl ijTLfo ■fcliT’oe^ coixx^iojriojnif H , e‘le^o'fcr‘Oix«, 
•jpiTOtioxxjSi > fxxxcl ±> 1 x 0 olc>«rt/ro-Tna.giio'fcio fiolcl Avit-lx i'ba 
s'bT’OfLXXxa of r*«Lcli£xxxt> e5Ti.eix*j^;y^ . Oorxo iirroix^tly -w^i-fclx 
tiixesao a>clv«xxxo€s» »x«t>roxxomy Heta 

oac'fcoxx'ti 'oxxdTroetiiaocl of fox*t>^' yeia,x*« -A.irLiclst> ‘tlxo 

'V'jsbat# oosixxoa ciiaoloaocl to tlit-- xxxiixci of xixslxx, oxiir soix 
■v^iocia its xxioclc^st xva-y, txrx uxxiT»xxxor*ttxixt st«tir, old irx 
yoa-rs axid ajxjxxroaoliLripj H<?atlx. Oxioo \jL-^cyn. a tinner, 
so tlxo astxroxxorxiors te^ll xis, its sxjiT'fao«=? was i*ij.xi>lod h>y 
tlxo fa 5 T*avitatlonLal jxiill of a jysL^&.Tin.^ star, arxd tlio 
x*ij>x>los l->ooonGiiixf5 xvavos Ixrolco and s^xlasHod off. 
iriomo di*ox>« of this ^lo’wing sjpray, hold Ixy tho sxm’s 
attraction, ixx rovolvixxg: orhits, coolod doAvn axxd 
hooamo tho jxlanots of oiir solar s^rstom. Oixr o-wxx 
^xla-not, tho oarth, gradually acquired a solid 
emst- *X*hoxi tho Avator A^a^xonr in its atmosx>horo 
hoj^an to condonso, and x>^<^<i^iood ocoaixs, lahos, and 
rivors, as tho tc’Mxrixoratiirc sarilc. It is jxrohahly 
at loast a thonsaixd millioxx ;>^oax*s si noo tho oarth 
a^c^xiirod a solid ernst of roclc. X>nrin^ that jxoriod 
liArin |5 hoixxi^s, jxlants and animals, hav^o af>x^oarod, 
and, as tlio storjy of tho roclsjs tolls os, have do v-olox^^^d 
\yy doi^roos from small and lo’wdy' ancostors. TTho 
last x>rodxict of this dovolox^wi^^i^t is tho mind of 
man. "What a straix^^o stor;y’ ! Oix tho cool sxxrfaco 
of this littlo x^lanot, A^'arinod l>y tho rays of a 
dociiixin^ star, stands tho small coxn^xaixy of lifo. 
One Avitm tho ^x*oon xnoadows and tho flowors, tho 
hirds, and tho Ixshe^s, and tho l>oasts, xnan with a.ll 
his hith and Idn • coxxxxts for hxxt s.n ixxfinitosixnal 
fraction of tlxo sxxirfaoo of tho t^srth, and yot it is 
tho xnind of nxan that has jxonotratod tho cosmos 
and discoATorod tho distant stars and no h nice. 
Tmly AiV "0 xnay sa-v that lifo is tho g^roa-t nxy story, 
and tho stvxdy o:^ lifo tho ^roatost stndy of all. 
Tho xxxxdorstanding of tho lifo Avill 

snroly ho tho cx'ownin#? glory of scioxxcc, toAA'ards 
AP^hich all oxxr x>J^< 2 fsont choxnical and x>hysioal kxxoAv- 
lodgo forxxxs bxxt tho xxrolixnixxary stox.>s. 

Ohso.rving tho ajxjxaront freedom, sx>ontanoity, 
and iixdood wayAA-'ardnoss of xxxany forxxxs of life, 
Avo are at first lost in amazionxont. Is this thing 
Av^o call lifo sorxxo strango axxd xnagical intmdor, 
some SOXXX700 of laAivIoss and sx>oxxtanooixs action, 
soxxio fallen axxgol from an xxnlcnoAV'xi and incoxx- 
ooxA^ahlo laniATorso ? That is indeed tho qxxostion 
AV"o have to oxcamino, axxd avo xnay hogin oixr 
oxcamixxation in a general AV^ay hy ixiqniring xAdi other 
living things are sxxhjoct to the laAv-'s cif energy that 
control tho xnass nhonoxnoxxa of tlio inanxxnato 
AV'orld. Tho first of those laAv^s, Icnown as tho law' 
of tho coxxsorvation of energy, says .that Air^orlc or 
oxxorgy oan only ho x>rodxxood at tho o^cjponso of 
soxno other form, axxd that there are doffnito rates 
of o<xnivalonoo or oxxolxango hotAvoon the ax>I>oaring 
and disax>x>oaxxng forxxxs of energy* ,Xn a olosed 
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system wo oan nxaho xxp a balance sheet axxd Ave ’ 
find that the algebraic sxxm of tho increases and de- 
creases, alloAvixxg of course for tho fixcod rates of 
oxcchaxxgo, is zero. That Avas oxxo of tho groat 
discoveries of tho nixiotoonth century. Tho x^hysio- 
logists have fouxid that livixxg hoings form no 
ox£rcox>tion to this laAV. If avo x^ut a guixxoa-x^^lS 
a man into a xxxitritioxx caloirixnotor, moasux'o tho 
Av^orh and heat jxrodxiccd and tho energy values 
of tho food talcen in axxd tho xxxaterials givon oxxt, 
Avo find our halaxxco shoot correct. The living 
hoixxg neither destroys xxor creates oxxorgy. 

ufVxxothox* groat discovery of tho ixinotoexxtlx 
coxxtxiry, tho so-called sx^cond laAv of thorxxxo- 
dynaxxxics, restricts tho direction of oxxex'gy trans- 
formatioixs. ^^o fax' as is hnow^n, the facts of 
biology and seenx to shoAv that living 

boiixgs, just liJko ixxaxiimato things, confornx to the 
second laAV. They do not live and act in an 
on A-^ironnxont Avhich is in x>orfoct x^hysical and 
clioinical oq uilibriu rxx . It is the xxoix-equilihriuxxi , 
the free or available e.norgy of tho oxiAdronrxxent, 
Avhich is tho solo source of thoii* life and activity. 
As Hayliss so fiii€*,ly jxxxt it, oc| uili hr i uxn is death. 

The chief source of lif€‘ axxd aetivity on tliis yxlanet 
axfses fronx tlie fact that tlio cool surface of the 
oax'th is oonstaritly bathed ixx a flood of high tenx- 
X>oraturo light. If x*adiation ixx thermal eqxxililirium 
Avith tho average tho oartlx’s crxist 

wore tho only radiaxit energy x^x'osoxxt, jiractically 
all lifo as avo IsinoAV it AV'ould eease, for then the 
elxloronhyll of tho greexx Avoixld cease to 

assixnilato cax'boxxic acid axxd cox i vert it into sxigar 
axxd starch . The assiixxilatioxi of 

tho greexx j^lant is a fact of sux>romo im^xortanco in 
tho ocoixoiny of lifo. Tliis traxxsf ormation of car- 
bonic acid and Avator ixito starch axxd oxeygon rex^rc- 
soixts an ixioroast^ of free energy, since tlxe starcli 
axxd oxeygoxx texxd xxaturally to react together axxd 
give carbonie acid axxd Avater. A living lioixxg is 
not a xnagical source of free energy or sx^ontaneous 
action- Its life axxd activity are ruled and coxi- 
trolled by the amount and nature of tho free 
energy, the ;physieal or choxnical xxon-oq uilibriuxxx , 
in its imxxxediato exxvironment, and it lives and acts 
by virtue of this. Tho cells of a human braixx 
continue to act liocauso tho blood stream brings 
to thoxxi chemical free oxxorgy in tho form of sugar 
and oxygon. iStox> tho stroaxxx for a soooxxd and 
consciousness vaxxishos. AVithout that sugar axxd 
oxxygen there could bo no thoxxght, no sweet sonnets 
of a JShalxosxxoaro, no joy, and no soxrroAv. 

To say, however, that tho tide of life ebbs and 
flows within the limits flxed hy the laAvs of energy, 
and that living beings are in this resjieot xxo 
higher and xxo lower than the dead things aroxmd 
us, is not to resolve the xxiyst^y', OroAvth cia:^d de- 
velo;pxnent seexn to jprooeed oh a . definite and 

aip>X>arentIy ada^xtation oonfronts tua at 

xnan:^ stages of life. UIoa^ oan the <3|^f(feaphhtial 
. ec^nations of jphy sics or the la^s , . |^h:i^.aloal 
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chGTMxisijvy jBL'fcisencft fjo ax^lskAjo, or «io8cnril>o suolx 

E%t>r‘£trX3L^e cirXkd «t]p>peurc»j3.t>ly rcuurxrello’ULet phexiozEkegriLa. ? 
’X'ii.o a.n.s'W'or t^o tilrls QU«5»tiiiorL ^'von. ixiLOi*e tii^SkTi. 

fiftiy y^siora ct£CO lay t/Ao ^gy&art SVesia.ol'i. x>li2$rEdolo@i8l^, ^4 

Wo xxxust^ j>aut>ioi2.'fcly' j;>roooo<i, lato. 
HSbicl, tw tilxo taOLotiHocl o£ ^ecrtora.! j^iiysiolog^y. I-fc« 
iTietiliocf ooxisis-fcs in cLot>e»rmizilriL^ #/te eZ&rrbe.rht<zry cczTh- 
rlitio'rv €>J tfhe. of tife^^ "VV^o must; ^ocom- 

l>o»o or «mebl^so -blio ^prGA-t. mebss x^bonomonet of lifo 
into trboir elomon-fcarry \mLit or ooxi.&t4.t>u.oxxi:> x>Irxoxi.o- 
mori-a*. 

To-<3lsby goxxorfibl x>l:iysiolo^ 5 r in ito a,x> 3 plio«ftion of 
l»iiXsiea, cb©nQiet>r 5 r, ebnd i>li,>^sioaJ cbomistry -fco tbo 
i > j >or jbtionei of tilio living ocsU, i« t>liLe fxznci€Lznonl>«bl 
is<*ioiio© of lifo. l^a>t>iesntily 3/ncl st:iox> f>y 

stt‘|> it> is nnrfibVoUing tluo m;yM'fcetry. 'T'lao futvnro 
(irvclings of gonesr a»l x^bysiology bo a.s s-fcrsbngo 

t < > tbo invost.iga.-fcors of 'fco-clffxy fits “fcbo i*ola.-biviti>r 
thoory^ of iSinstoin ebixd JMLinlco-wslty -fco tlxo 

l>lk vsioisfs of «b fovT yotxrs txgo ; yot tboy' -will bo 
<*tiiitinij.oiis fiLiid boraologons witb t/bo soionoo of 
itf>-da.y. Sboiild, iixdood, 4 e», now’ form of onorg^r, ' et 
s<l>«ioiabl norvous onorg^r,*^ bo disoovorod, cls x^ro- 
<lic*tod b^y’ t>bo ominont/ JtrtxlisLn x>bilosox:>ber, !E^ngonio 
I-Jigixixno, it> w'ill bo no t:.\viligbt> w^ill~o’-'fcbo-w^isx>^ no 
i‘l>isivo on.'tolooby' or sli£bdovv;y ‘vitcLl ijmx>olso, bvi.'fc ebrx 
inl<lil.ion fo onr Jkxiowlodgo of tv c!b4X.ra.<5fox’ x*<'*‘oxititnxg: 
of o:x:«xot. xnoa.snromontr txixd of <^x:4xct> ojscx>rossionL by 
iiit‘«LTXS of TnjExt.bom«bt.ic,;£xl otjo-fxtioixs. 

Tf'bo obomistry jtxnd onorgy olitxxxgos of mnsolo 
hibV€5 booix disoovorod i*<*!Oontily l>y JVXoyorbof in 
(5<*rm«xny «xnd by A. V. 1-1 ill *xnd ofbors in 
Ktxglfxnd. WIxoix tbo miisolo tissixo oonf>ra.ot/S a-nd 
«l«>o» w^orlc, it> dorivos tlio noooswtxry froo oixorgy, 
not fronx o^citlat-ion, wbiob is xiot q^xxiolc onoxxgb, bxxt 
from tbo rax>id o^of Ijortnio oonvorsion of tlio oarbo- 
hydrato glyoogon iixto la,otio a.oid- Wbon tbo 
ffxtigixod xnixsolo rooove»rs, it roolxargc^s its storo of 
frt’io on€5l^gy ; tJiat. is to say, by ojcidising or bixrning 
st>rx»o of tbo oarl>t>liydrato, it roooxxvorts tbo laotio 
ac-id ixxto glyoogon. Tims in tbo rocovory stago 
\vt* bavo tlio ooixxxlod roaotioixs of oxcotbormio 
<txidatioxx axxd ondotbox^nxi o ooixvorsion of laotio 
ac’itl into glyoogoix. f^vorytbing aooord- 

ing to tbo laxvs of axxd obomistry. Idioro 

wt'. soo one of tbo olonxontary x^bononxona of lifo 
iLlready to a gro^Ext 03 s: tent anal y sod and olxxeidatod. 

Anotbor o3camx>lo is wbat X may oall tbo blood 
«<nxxilibjrinm. Tbo rod blood oolls aro onelosod in a 
mombrano -wbiob does not allow tbo boomoglobixx 
to osoax>e», and only tbo 

nr-ganio anions, tbongb water and 03cygon ean 
frooly in and ont. Between tbo rod oolls and tbo 
e^ctorxxal blood wbiob tboy ar-o snbmorgod 

tboro o 3 c:ists a wbolo series of delicate 03K:obango 
otj^nilibria, snob as water or osxnotio oc|.xxiIibrinm, 
ion-distribntion eq^niiibria, etc. Tbe entrance of 
oxygon, w'bi.csb combines witb tbe basmoglobin, 
eonverfe^Jlti into a strong£>r acid and ejects carbonic 
atiid from tbe bicairbonate ions writbin^ tbo coll. 
Atxy disturbance of one of tboso eciLt^tilibria nro- 
iliioes obinx>csnsating cbaxiges itx tbe others , Tbo 
'v-bole series can be written down in a 

set of T^ce0ise m.atbeznati.oal e<xnatipns- Tbns two-, 
of tbe xnocsit inax><::^«f^ant elebbtxentary. j^benornena of. 

:nfo- ao-zis. Vox., xaal 
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mseny forms of bf^, namely, resx>itatimx and tbe 
e3Cobazxges of tbe red blood cells, bave bemx analysed, 
subjected to exact nxessurement, and described by 
exact matbematical eq^uatioxxs . 

IVbat is tbo lesson to bo draw’n from . tbese 
oxamx>les % ISTo loss tban tbat tbo elomontary 
X>bonoxnona of lifo are ; tbat is to say, 

tbat ovexxts comx>onsato or suooood oacb otbor Just 
as in tbe nbysico-cbomical -world of inaxximate 
tbirxgs, and tbat tboir comx>onsations and successions 
can bo exactly measured and oxx>rossed in tbo form 
of x^rociso matbematical oqjxxations. Tbe investi- 
gations of general x>byMiology, so far x^ursuod, 
iixdioato tbat tbo elomontary x^bonomona of lifo. 
aro <x^ite as fully deterministic as x^lienomoxxa on a 
co¥*rosx^^^^^^l5 scale of ra agnitxxde ixx tbo inanimate 
X>bysico-cbomical world. 

JLiot us now- xns.l£:c tbo darixxg sux>I>c>sition tbat 
general x^bysiology, following tbo load of Olaudo 
Bernard, bas o voixtually sxiccoodod ixx <xnantitativoly 
analysing every side axxcl every asx>cct of tbo 
elomontary ooxxditioix of lifo. Woxild sucb a sux>- 
X>osodly comx>lc-fco axxd quaxititativo analysis give 
us a syntbosis of lifo ? Tbat is one of tbo most 
fxindamontal and difficxxlt questioxxs of biological 
science- A livixxg beiixg is a dynamically organised 
individual, all tbe pax-ts of w-bicb w^orb bar- 
moxxiously togetber for tbe w-ell-l>eing of tbe w-bole 
orgaxxism. TTbe wbole ax>l>cars to us as somotbing 
essoxxtially greater tban tlie sunx total of its x^arts. 
Tbis asx>ect of tbo living individual w-as fully 
recognised by Olaxxde Bernard. It bas been em- 
X>b£tsised recently by Ooneral fcSmuts in bis lomarb- 
ablo l>oolc on •* Bolisnx and Evolution.'^ X^ifo, as 
soon by CXonoral fc>nxuts, is constantly engaged in. 
devolox>ing wbolos, tbat is to say, organised 
individualities . Wo nxay indeed learn bow tbo 
regulati ve and integrating action of tbo nervous 
system, so boautifxxlly and thoroughly investigated 
by tbat groat Sir Obarlos Sherrington, 

servos to organise axxd unite together in a bar- 
nxonious w'bole tbe varied activities of a oomnlcx 
multicellular animal. "We may leanx, too, now 
tboso cbomical substaxxcos, tbo hormones, dis- 
covered by Bayliss and Starling, are secreted by 
tbo ductless glands, and, circulating in tbo wasr-iZ^e-** 
of an aninxal, act as j^ow-erful nxoans for 
barmoniotxsly regulating and controlling tbo growf>b 
and otbor activities of tbo various organs and 
tissues. IQ'ovortboless, in sx>ito of tboso groat 
discoveries, tbe Ixarmonious and dynamic oorroXa- 
tion of tbo various organs and tissues of a livixig 
organism over oonfroxxts -us as one of tbo groat 
mysteries of lifo. Xxx an inaxxlmato x^bysioo- 
obomioal system wo tbinlc, if w’o Isnow' tbo situations, 
modos of action and in-fcor-rolations of tbo 'Com- 
XK>nont wbotbor x>artiolos or waves <or botb>, 

together witb tbo boundary conditions of tbo 
system, tbat wo bavo odQEeoted a oosnx^lete synibo^s 
of tbo wbole. Tbougb very crudely ox^pprossed, 
some sucb view* as tbat lic^s at tbe basis of tbo 
ISTowtonlatk. x^bilosojpby wbiob rules our tbougbt in 
tbe imarntnatOv^bysioo-cbedEnical world. 

' 3l«<^bnitg''‘oK;sBe- i^emiM^bed tba;t' ** tbe' xnaobines of 
■•'Xmttuce,. jtbait living bodies, '^re still 
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in tiinoir sxn&Uesi; ^pfitirfcs ^xdL 
An«.t:omy a.n<l Irist^olo^y ix&,v& nrogirewasiv^ly cli^i- 
olosecl t>IiLO st>:mot>nTO ol living 't]:iin|^c»« Ui»<>oloigy 
l:i.«us x‘€>"V"©a.te<i 'bo n» -bho ooll wibH it>» nnoleus and 
o;5rtoi>l«tsxici. eus blio a,’pi>«i.x'^nbly f ixnda»mont.al nnib of 
all ox'^ana and biasnos of a living fcoing. _ W^liab i« 
ooxxbainod "%viblxin blxo xne>ml>T'ano of a living ooll ? 
Horn vro a;p'px‘oaolx bHo innor* oibadol of bho myabory 
of life>. If -wo oan aSx-alyso axxd nndoraband blxis, 

blxo £[x*ab gx^ab j>r*ol>lom i>orlxaj>s blic? onl^r r'oal 

I>irol>lcsxn of goneral ^physiology will Ixave Ixoon 

solvod, Tlxo »bndy of bho nabnx*o and hoKavionr 
of blio Ixvixxg ooll and of nnioellnlar ox’gaxxiams is 
bho brno bask of hiology bo-day. 

Tho living ooll oon bains a sysbom knowix as 
j>x*oboi>lasnx , blxoxxglx as yob ixo ono oan doflno "wliab 
2>x’oboj3lasm is. Ono of blxo f xxndamoTibal coxn- 
jpoxxonbs of bhis sysbom is blxo olass of ohonxioal 
suhsbanoo knoxvn as x^jroboin, and oaoli byjxo of ooll 
in oaoix sjpeoios of organism oonbaixxs oixo or* xnoro 
jxjroboins vrlxiclx aro x^oonliar bo ib. fc>brango bo say, 
blxo living ooll oonbai ns xvibliixx ibsolf blio soods of 
doablx, namoly, bhoso so-oallod axibolybio onzymos 
vrlxiolx aro caixahlo of Ixy drolysing and hroaking down 
blxo j>roboin ooxxx 5 >onoxxbs of blio jpx-obojplasnx . So 
long, Ixoxvovox*, as bho coll conbinnos bo livo, bhoso 
anbolybio oxxzynxos do xxob aob. Whab a sbraixgo bhing ! 
Tlxo Ixar^ios of doabh sloo^x in ovory xinib^ of oiar 
living Ixodios, Ixnb as loxxg as lifo is blxoro blxoir wings 
aro Hoixzxd and blxoir devouring nxoxibhs arc closed. 

Ib aixx>ears fronx A. V, Hill’s work on non- 
nxodnllabod ixorvo colls and on nxxxsclo bhab bho 
orgaixisod sbrncbxiro of blxoso colls is a c5/?<prrxo- 
€£t/itu3L^9Ti.€c sbrxxcbxxro -wlxicli rcq^ixiros oxygon, axxd 
bhoroforo oxidabioxx, bo prosorvo ib. THo organisa- 
bion, blio molocnlar sbrnebnro, is always bonding bo 
rnn down, bo ai>x>**«>arcli hiocKomical chaos and 
disorganisabion. Ib rocjniros coxxsbanb oxidabion 
bo jxrosorvo bho organisabion or organised 

molocxxlar sbmcbnro of a living coll. 'Iho lifo 
machino is bhoroforo bobally nnliko onr ordinary 
xnoohani.caX xnachinos. lbs sbrnebnro an<i organisa- 
bion aro nob sbabic. They arc in roaliby dynamic 
oqnilihria, -which dcjxond on oxidabion for bhoir 
vory oxisboxxoo. Tho living coll is liko a habbory 
W'hioh is oonsbanbly running down, and .roqiniros 
ooxxsbanb oxidabion bo kc^ojx ib charged. 
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TTho lasb gre^b nrohloi^sa shall bo 

<|ox^usxdoar , in blxis ixxrief skM^bhlx' oo:^xooims ’ bko^^^orlgam 
of Hfo^ . If b^xo.lUving'hcis idn^/blxxs fxoiix 

whab ’WO' z^etgaxrd as "^ho- xion-livinigS ' bhon iwaa^oixs 
oxbrorholy inbegrosbing jxoinbs 'ax-iso. Ib is' alxroady 
fairly coxHi>ain bhab ib originabod, if ab all,, in bh^ 
jxrimoval ocoaxx, since bho inorganic salbs orosoxxb in 
bho cironlabing dixids of animals corrosjxoncf in nabnro 
and rolabivo axnonnbs bo -whab vro have good reason , 
bo hollo VO w-as bho oonxi>osibion of bho oooan^ soxno 
hnndrod million yoars ago. Tho imago of A^ihrodibo 
risixxg from bho *soa is blxoroforo nob w-ibhoxib scion - 
bific 3 nsbiheabion . Tlxo cj^xiosbion arisos as bo how 
orgaxxic snhsbanoos conl<l havo arison hy dogroos 
in a jxrimoval oooan originally conbaining only 
iix.organic consbibnonbs ? Tho labo I^rof. Hoixjannin 
IMooro book nj> bhis sixhjocb and ondoavonrod bo 
jxrovo bhab colloidal iron oxido, in bho jxrosonco of 
lighb, moisbnro, and carhon ^lioxidc could ^xrodxico 
formaklohydo, a suhsbanco fronx w^hioh sugar can 
ho dori vod . This w-ork of IVlooro’s has l>oon aebivoly 
bakon nji an.d devolo]|^xod hy l^of. Haly in roconf 
yoars. Ho has oorxclusi voly x:*rovod bhab, in bho 
orosonco of lighb, moisburc^, and carhon dioxide, 
formaldolxydo and sngar can l>o jiroducod ab bho 
surface of corbain coloured inorganic com3xoun<3s, 
such as nickel carhonabo. AVe nxay bhorofoi’o 
conclude blxab bho yxroducbioix of bho xiocessai-y 
organic sxxhsbaxxcos in bhc x>rixnov^ai oct^an offers 
xxo ixxsux^^^****'^^^ ohsbaclo bo scioxxce. 

Tho sixxooro axxd hone^sb men wlio aro aclvaxxcixxg 
scioxxce, v^^liobhor ixx bhc rogioxx of lifts ox* doabh, arts 
bhoso who xnoasuro accuraboly, reason logically, axxd 
express bho rcsulbs of bhoir inoasxiromoixbs in precise 
xnabhoxvxabioal forxn. A hxmdrod or a bhousaxxd 
yoars from iio’w inabhemabics xxxay havo tlcv'clopod 
far hoyond bho oxbroxxiosb poinb of our jxresexib-day 
concopbs. Tito bocliixicjxxo of oxpoxriixxonbal scioxxce 
ab bhab fixburo date xxxay he soxnobhing undx*oame*cl 
of ab blio jxrosoxxb binxo. Hub bho ativanco vt^ill l>o 
conbinuous, conformal, axxd hoxnologous wibh bhe 
bhonghb axxd roasoxxirxg of bo-day. Tho nxysboxy of 
lifo will sbill remain. Tho faobs and bhoorios of 
science aro more mysborious ab bho presoxxb bixxic 
bhaxi bhoy w^oro ixx bho days of Axfsboblo. {Scioxxce, 
bruly xindorsbood, is nob bho doabh, hnb bho hirbh , 
of nxysbory, awo, and x-ovoroneo. 


Ohibuary. 


"Xliy AJy Ihson lived bo wTribo bho Haga of Hoald 
JuUL Amundson, ho mighb havo analysod bho 
omobions which surged bhrough bho oxplox*or’s soul 
in a bomposb of amhibion, briumph, axid bragody. 
Tho dram able episodes of bho advonbxxrous lifo soom 
bo doxnaxxd a psychological noxus mox-o likoly bo ho 
f ouixd in philosophy bhan ixi soionoo, and only capahlo 
of full expression in poobry. 

Iboald Axxiundsen xvas hewnx ab Horgo in bho soubh 
of Horway on July lO, 1ST2 ; - ho lived in Oslo from 
his ixxfancy, goixxg bhrough bho ordixxary ISToirwogian 
oducabional oouirso. 'His f abhor, who w-as a ship-, 
owner, died vrhon bho hoy w^as fourbeon yoars of ago^ 
and his xxiobhor, hoixxg d^^irox:^ of - seeing ixinx ixx bho 
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xnodical profession, induced him roluobanbly bo hogin 
bho prelim ixxaxy sbudios ab bho TJxxivorsiby of Oslo. 
Since as a hoy* of fifboon ho had hooxx onbhrallod hy 
bho sbory of Sir John lEVaxxklin, ho had socxrobly sob 
his hoarb on hoooxxxing a polar explorer, and bo fib 
hixnsolf for bho lifo ho book every oppoirbuxxiby of 
oxorcisixxg himself in ski-running, and slopb wibh 
open windows bhroughoub bho Hoirwogian winbers. 
His firsb Jouznoy in Arobio oondibions vcxry n€>arly 
proved his lasb advonburo in oxplorabion. In bho 
Olxrisbxnas holidays of 18^2 ho sbarbod wibh a ooxn- 
paxxxon bo cross bho Hprwegian plaboau froxn a farm- 
house xxoar Oslo bo one n^ar 3^orgon, an xxxnnhahibe»d 
sbroboh of T2 xnilas, wibh xxo, possihihby of roaohhxg 
Horgon if bhe house which xxxarked bho only pracbic- 
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niis«i«»0L, toidL aXt>efr’„.ei«^vmi!^a3t ^«by^ ?#intt>lMp^taLii . 

l>iit> ^l^iSecI, m±k.^ 

^heii l»»tJ oao^k: iio tjJhi^ e^tfirbwa^d 

■fcliay lxa.ci l>»ecn, foiir dctys wiblroii-fc £ooci. In nono o£ 
hia etoxdons oat^w&dibiona dici ^xniandaon »vifiFoT' moi*o 
from, oold a.nd s-t>«b3rv»-fcion. 

On blio detebblx o£ !Ki» mn-bHc^ir .A.xnundsen dr*oi>i>ed 
bVio lia.t>od nxodioa .1 ola.£»aes ci,nd jii*ooo€ 5 de>d -fco cj-nalify 
art a* scLilor, dPoi* la.o Ixad dooidad ■fclaa.t; ]|>ol£kX* « 3 cj>loroirs 
who woro no£ sa,ilor« w'cs*-e onbiroly t>ho moroy o£ 
t-ho oom.m«tndor*s of bhoir e»hi 2 >»- Ho soirvcsd £oi* 
rtovora.! siinmnoirs £ks ct a< 3 a.ma.n on axi. -A^irobio ahi;p eund, 
rtt.odyingf in bho inbor-vals of bHo voytt.| 54 e»a. Ho si>oodily 
ol>bsnnod His maubo^s oor*bifioa/bo . "W^Hon do Oorla.cHo 
proi>fitrod His Hox*oic a-dvonbuiro in bHo in 181>'7, 

Amundson socnrod bHo j30sibion of Hrsb mftbo €i.nd 
r«»jc>iood in bHo oomj>«.ny of snoH xiimHlo- w^ibbod £Lnd 
cMibh Li»ii».sbio oolloagnos «.s I-oooinbo, Ajrobow’sHi, etnd 
A.. OooUl. THo i5PeZgr«c«, afboir 'wasbin^^ j^rooions 
biriio in TTioirT'a dol JH'^no^o, ptx'oooodod bHT*on^ 5 H blio 
?Soiibl:i SHobla,nd Isla^nds £Lnd a-lon^ OT’fibHfitrn XL^f^nd 
until labo ixx bHo soasox». Hy a HlnndoT*, AvHioH Amuind- 
rtc'i* rooo# 2 :ni«od Hub was nob allowod bo avoid ; sHo 
wart oaui^lib in bHo ioo and dr if bod Hc 3 l fdortsly for nioro 
tiiaiL a yoar, Hor oonxpany Hoing bHo firsb of bHo 
H u tnan rac-so bo ^50 blirougiH bHo lon^ A^nbarobio ni|^Hb. 
'"Plion^H ocj^\iip'^'M 3 d moa^roly axid ab snuall oosb, bHo 
"was c?Har#; 5 C 3 <l bo bHo Hi^Hosb doji^roo w^ibH 
rtiionbifio onbliixMiasni, and aoci.xmxiilabo<l an alniosb 
ific'rodi Hlo mass of soionbific maborial and daba. 
Amundson loarnod oa^oiiy x^diab His soionbitio frioxxds 
<*oiild boacH liim.. and from His oarlic^r o^c^xorionoo Ho 
kixt^w bHab froslx tnoab >vas ixooossary in ordor bo 
* 3 rtoaj->o soxirvy, l>ub Ho sai<l bHab Ho ooxild xxob oon- 
\'iixc30 His rtiix>orioi' offi<*ors of bHis xxnbil afbor bHo 
tt'T-ril>lo disf^aso Had i^ob a firm Hold on bHo sHijp's 
<'<>m]f>any. THon wHon bHo oornmaixd dovolvod 
t<*tn|.>orarily on blio firsb mabo. Ho insisbod oxx bHo 
urto of biio soal and ^oni^txin nxoab Ho Had sboirod xxip 
»ui>i\bHs Ixdoro, axxd bHis Had bHo Haj^jxiosb rosulb. 

On His x'ot.um in A^mundson oHbainod His 

iiuxrtbor’s oorbifioabo and, o<^uij>j>od wibH bHo oxijpori- 
of ioo -navi gabion,, soionbifio oHsorvinjj, and 
pt>lar Hy^ioxxo, Ho x**'^T^^'**^*^ for an indoj>ondonb 
voiiburo, rosolvin^ bo Ho bHo firsb bo bravorso bHo 
INinrt.h-^W’osb Jt^assa^o and bo sbudy bHo looaliby of 
fKo norbH magnobio j>G>\€r. Ho nxado bHo ao< 5 tnainb- 
a.jieo of iSfaixson, 'wHo aj>j>rovod bHo soHomo and ^avo 
bnu inbroduobions- -An abbomjxb bo ^ob insbrxiobion 
in nia^nobio worH ab fCow rnob wibH a roHu:fiP, Hnb 
L>r. Oeorg von IN'onmayor woloonxod bHo young 
JN^orwogian ab bHo I>oubsoHo Sooxvarbo and soourod 
for iiixn furbHor insbmobion ab If*ob»dam. Afbor 
in«.rtf<?»x'iLng bHo booHnitj^uo of magnobio oHsorvabions, 
Amnndson HougHb an old fisHxng sxnaoH 72 foob long, 

1 1 foob xvido, and f>0 bon« Hnrdon. Ho xiaxnod Hor 
tile CJJf>cL^ Hbbod Hoar "W'ibH an auadliary mobor -ongino, 
tile f I a novolby for a soa-going sHiji, axxd s;ponb bHo 
«tmimor of XW>2 in oooanograi>Hioal worH off bHo 
Norwogian ooasb^ Ho nxaoEo bHo nemal offorbs bo 
colleob funds for His oatl>odibion from soionbiffo 
ttociebios, gdvommonb granbs^ and i»riyabo indi-. 
viduals. Hub wHon Ho Had gabHorod a small Hand 
of Hlndr<^ A^pdjHbs' mad.' loadod His 'Sbo3re».» bHor^ 
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Sbill unsabisiBLod orodlbors' W'Ho bHroabonod bo soiaiio 
bHo sHin. Ajoxundson rosolvod bo oludo bHoso Hy a 
jaaid rtigHb sbarb, and gob aw^ay unoHsorvod. ono day 
in «Tiwlo 1003- Hlo orossod bo Orooxxland and mado 
His way in bHo braoH of FranHlin. If or bwo yoars 
Ho ronxainod on bHo sHoro of 13oobHia I'olix: oloso bo 
bHo magnobio x>^l^» and soourod a ffno sorios of aubo- 
mabio magnobio rooords and a groab oolloobion of 
Hslclxno Handiorafb from a briHo of 200 nomads -wHo 
oaxnx>od noar Him. and Hnoxv xxobHing of wHibo mon 
oacoo-pb bHoir grandfabHors’ sborios of I'ranlclin^s bimo. 

WHon froo bo movo in Augusb X003, bHo C? 7 oa 
folb Hor w-ay bH rougH bHo sHalloAVs of SlTOL;pson Sbraib, 
and afbor bHroo w^oolcs of aoxxbo nor voxxs bonsion 
Amundson’s anscioby -was oHangod bo brium'pH Hy 
moobing an Amox'ioan wHalor TvHioH Had oomo 
bHroxxgH Horing Sbraib. THo GJoct, Had bo sj>ond 
anobHor xvinbor in bHo ioo Hoforo sHo gainod bHo 
Jt*aoifio, axxd, oHaraoborisbioally , Amxxndson x^rosonbod 
bHo libblo sHix> bo bHo Oiby of San JF'ranoisoo as an 
HisborioaJL momonbo, aixd sHe w^as jxlaood on nor- 
manoxxb oxcHiHibion ixx bHo Ooldon Oabo l?ai*lsL. THo 
oxjxodibion Had Hoon a sx^londid suoooss, a "woxrfcHy 
oxxd bo four Hxxndrod yoars of foilod ondoavoxxr. 

Two sbronxjous yoars of locburing in all bHo 
oounbriosof lilurox>o and in Axnoirioa HrougHb Amuxid- 
soxx nxoixoy oxxougH bo bHo doHbs of bHo o3c- 

X>odibioxx. THo noxb jxriaio of oxc^lorabiori for xvHioH 
Ho lusbod xvas bHo abbainnxonb of bHo ixorbH and 

bo soo XI ro bHis Ho rosolvod bo onxulabo N'anson’s drifb 
in bHt3 JP’rcxxx*.. Wo laid His nlans, bHo J^Torwogian 
govomnxoxxb gavo Hixn bHo faxnoxxs old sHi2>» and 
googx-aixHors of all nabioixs smilod on bHo onborjpriso, 
j>roixarabioytxs for wHioH woro xxoaring ooxxxnlobioxi^ 
wHon in blxo axxbumxx of lllOil bHo nows' of UPoary’s 
sxxooosrt donxagnobisoxi bHo xxorbH x><=>l<^ ^bs sbimxxlus 
bo fubxxro o3ci>lorabion - Axnundsoix w'as griovously 
affliobod. Hub a xiow oHjoobivo soon oax>burod His 
Hoax*b. WHoxx JSHaoHlobon , frosH from His giroab 
Anbarobio Journoy, looburod ixx Oslo la\;or in bHo samo 
yoar. Am uxxd soxx xvas a rax»b lisboxxor. I-*ady 
fcJHaclxlobon says bHab w'Hon Hor HusHaxxd in a 
oilmans: of oloc^uonoo c|^uobod a vorso of WoHox^ 
Siorvioo aHoub bHo oall of bHo xvild, a xnysbio ligHb 
sHoxxo ixx A-xnxxndson’s oyos as if Ho Had soon a vision, 
axxd sHo Holiovos bHab ab blxab nxomonb Ho boOln His 
dooision, l>ub Ho Hojpb ib bo Himsolf . 

In Jxxno 1.010 bHo was o<x^il>I>^<i and roady ; 

Hor ooxnx>«ucxy, liHo all blxo xvorld oubsido,**' bH ougHb 
sHo Had sbaxrfcod for Worixig Sbraib and bHo Axobio 
iSoa ; Hub Ajcnundson sailod wxbH blxo soalod oxrdors 
of His groab amHibioxx loolcod in His Hoarb. A.b 
l^adoira for bHo fixrsb bimo Ho dcM^larod His inbonbions ; 
His ooxxxrados gloriod ixx bHo idoa of a raco wibH Scobb 
bo bHo soubH j^ol& ; bHo oubsido -world “was sbnx^lc 
wibH axnazoxnonb. Axnxxndson lofb a caHlo bo Ho sonb 
bo Soobb, wHo w^as alroady in INToxv ^oalaxxd. Hub His 
xxxind was unoasy ab bHo bHougHb of bHo oxibioism 
His aobion w^ould oall foxrtH. If HobH ox£X>^^<^'blox»s 
Had Hoon x^laxxnod oxxly for bHo advaxxoomonb of 
Soionoo» bHoro w'oxxld Havo Hoon xio xrivalry Hub oxxly 
offoobiyo oo-oxnarabion, and in faob bHo xnobocnro- 
iogioal oHsoryabions xnado Itxy bHo ^fi^'orwogiaxm and 
disoussod Hy Idolxn 3 ^ro>yod of weduo in 

ixxg bHoso of lSHObb*s Ainxxndsnn's was 
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t>o fixrs'fc tio ±111.0 j>olo, euzxd if 

Jbto weu 3 givon ±Ji.o ^i^oesiiro of liis iioetirb, wHo octn ejfifcy' 
wl^otiior lofibzixi.oei£$ dtid xxoti a,lso ont>oir into liis soul ? 

oxcnodition w£i*s sl modol of forosi^liti, oqi^nipmonti, 
£tnc3. ojimoioncy ; it 'W'onti lilco o-loolc worls: , ovorytliinf^ 
iiapponodl €k>& jDlfitnnod, a.ncl on X>oo. 14, liil 1, Amvind- 
801 X etnd His torn* oomi'ixcic^ veojro tHo fii'wt moxx to 
foa^cH tHo soxitH polo.^ THo rotiim Jom*jn.oy \srsLf3. a>s 
smoot/H CLnci suLooossfnl €ts tHa-t ont-w-'ctird. 

THo arOHiovoxnont m£i»T*lcod t-Ho zonitH of sat ^x*o«,'fc 
ma,n*» po^woi* ; it 'wclk tHo finost poljx-r Jo\xmo>r in 
History. THox'o follo'W'orl tHo xxMixa,! oirolo of lootixzos, 
fofitsts, S.XI.CI Hononrs, Hixt Axmmclson H£td. ^r-owxx 
xnorHidly sonsitivo SbX'xd soa^roHod ovcjry jirofforod 
trill IX to for Hicldoxx sli^lit. Mo folt Hound to o«xrry 
oixt His orif^instl projoot of drifting O'vror tHo xxor tH 
polfitr «Lroa tHoii^H tHo prospoct sooxixs to Hixv^o lost 
its oHa,rxn- iStill, Ho proooodoti witH tHo oqixipmont 
of fitn oxtpodition on tHo JPVcxwx, -wHioH inclixdod a.n 
£xoropla.no, xi^'Hon tHo Wa.r Hrolto out a.nd Ho folt tHa.t 
Ho ooixld not fajo. 

My spooxilation ixx sHippixx^? A.TOixxxdson CLmtxssod 
a, small foirfcxxno ixx tHo oarlioi- yoars of tHo Wax-, 
tHotxgH a loss moroonary xna.xx ni^vor livod. JHo put 
all His xnonoy, as Ho pxit all His stroxif^tH , into tHo 
fixrtHoranoo of His soHomos of oxcploration. 

Ho proooodod at His own oxcpoxxso to Hnild a polar 
sHlp, tHo and to Hx-in^^ togotHor a no-w staff 

for invostij^ating tHo Arotio fc>oa- Ixx 1018 Ho w-as 
roady, and was inforxnod tHat at His roq[nost a safo 
oondtxct from Oorxnan sixHxnarixios xni^Ht Ho givoix. 
Hilt His Horror at Oorman naval mot Hods Had lod 
Him a yoar Hof oro to rotnm His Oorxnan doo orations 
to tHo ICaisor, and lio rofixsod to asH any favour 
xiOAv- THo JBkf €X/hi.ct slcirtod tHo ooast of INTorway and 
ontorod tHo ICara fc5oa, proooodin^ oast-ward Hoyoixd 
Oapo OHoly ixsk-in Hof oro Hoing frozon in. In lOlU 
sHo vras roloasod in SoptomHor and proooodod on 
Hor ivay ; Hut two of Ixor orow- Had loft tHo oxcpodi- 
tion and 'woro lost for ovor in »SiHox-ia- 

JVnotHor w^intor iiad to l>o spont iooHound on tHo 
SiHorlan ooast, and in duly 15120 tHo Jlfax/d Had to 
prooood to iNTomo in .A.laslca, Having aoooxnplisHod 
tHo l?^ort>H-lGast l^assa^o for tHo sooond timo in 
History. Moro four moro of tHo party roturnod 
Horpo, and tHo Jlifaxxd at last sot out for Hor drift 
xvitH a oomploxnont of only four mon, including 
Amundson. THoir attompt, Hopoloss from tHo first, 
lod to notHin^ Hut misfortuno. THo sHxp Had Hor 
propollor damaj^od, and aft or a tHird wintor frozon 
off tHo ooast of SiHoria, sHo Had to roturxx xxndor sail 
to fSoattlo for ropair in 1022, 

Amundsonrotuxmod to ISTox-way , raisod xn oro funds, 
and Hooaxno oHsossod (tHo -word is His o-wn) Hy tHo 
xdoa tHat tHo f txtxxro of polar oxcpioration lay in tHo 
air. Moturnin^ to -A.morioa Ho Hou^Ht a dunkor 
aoroplano and HroxxgHt it to ..A^laska irx tHo 
■wHioH proooodod undor Oapt. VSTisting duo noxrtH 
into tHo polar drift, wHilo u4.mundsorx. His aoroplano, 
and pilot w-oro talcon ixx a ooastin^ soHoonor Hound 
for Jl^oint Max-row, Hoping to fly from tHox-o to l$pits> 
Horgon, THoy Had to laxxd, Howovor, at /Wain- 
wrigHt Ixxlot, wHoro j^xnuzxdsoxx loft tHo maoHxno and 
roturxxod ovorland to IMoxn^ xnaldLrxg a Journoy 
SOO mHos ovor tHo. snow on foot -at t|xo.ayofisagi(^,^ato 
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of SO xnilos a day. MuoH woiro His strongtH jft^d 
noss at fifty* yot Ho Had Hoon wamod Hy a''tioax-t 
spHoialist nixxo'* xnontHs Hof oro tHat 'Ho . xxixxst dd xxo. 
xnoro oacploring axxd avoid stroxxuous oxsroxrtxcm. lOxx , 
summor Ho roturnod to tHo sHoro of tHo A.rotio Boa, 
only to find His aoroplaxxo daxnagod Hoyond ropair. 
ITor tHo noatt t’wo yoars His lifo "lyas a nigHtmaro of 
offoi-ts, first to oHtain now' aircraft, tHon to rigHt 
His utterly disorderod Hxxanoos. 'H'lrionds tux-nod 
against Him, and it ovon sooxnod as if His oaroor was 
onxling in disaster. 

At its lovrost tHo tido turnod 'witH tHo advont 
of a w'oaltHy and advonturous young Axnoi^oan, 
IVEr. Mincolix Eillswortlx, w'Ho placod His rosourcos 
axxd His diooring oompanionsHip at tHo disposal of 
tHo prcsmatxxroly agoing oacxxloror. TogotHor tHoy 
planxxod a fiigHt in t-wo flying Hoats from Spits - 
Horgon to tHo nortH polo axxd Hade. THo attc^mpt 
xvas made in tHo oarly summor of lf>2i>, axxd tHo 
Hoats Had roacHod 88'^ IHT. w'Hon oxxo Ixad to doscoxxil 
from ongixxo trouHlo and 'was foxxnd to Ho usc^loss for 
fuirtHor fligHt. THo otHox- joixxcd it on a xxax-row 
load of opoii 'wator wHioH rajxidly fi-ozo, axxd for tHroo 
'WooHs tHo six: xxxon toilod to lovol tHo roxiglx ioc? and 
raaleo a sruootH run'W’'ay along 'wHi<;H tHo Hoat, fittotl 
'witH slci for tHo j>xxrj>oso, oould get ux> s^xocd orxougli 
to rise. My soxnotHiixg littlo sliort of a xxxiraolo tlx is 
'was aoHiovod, and 'wHoxx tHo nxost Hoj>e^fxil Had Hoguii 
to foar tHo loss of tHo cxxx^lorors, tlxo littlo flyixxg Hoat 
'witH t'wioo its pro pox- xiumHor of passongors dropxxo<^ 
safoly on tHo soa at BpitsHorgoix. 

Moforo tHxs nax-ro'W oscapo Airnxxxdsoxx liad <lc^- 
cidod tHat tHo projxor aircraft for polax- fligHts wjhm 
a ligHtor-tHaxx-air dirigiHlo. ISTow' JVIr. Ellsworlli 
XxurcHased from tHo Italians a nxodiliod dirigiHlo 
'wHicH 'Was roxxamod tHo iVorgre, and ixx 11>2C> sHo flow 
safoly to BpitsHorgon. Moro, wHilo 'waitixxg f»>r 
propitxoxxs xiToatlxor for Hor HigHt to tHo nortH polc^. 
.Amundson Had to oxporionoo somotHiixg of 
omotion 'wHicH Ho Had caused in Bcott at tHo sou tlx 
polo, for tHo American, Oapt, Myrd. arrivc-.d at Bpit 
Horgon -witH an aoroplano on wHicH Ho flo-w to tlio 
polo and Hade Hof oro tHo could zn aleo a start.. 

Axnundson lost tHo first placo in tlxis. polar raco. Hut- 
vory spoodily tHo follow'od, rcsacHod and 

Hovorod ovor tHo pole-?, and tHoxx procood€?d on Hc-r 
-way across ioo-Iadon seas pro-vipusly unsoon Hy 
Huxnaxx oyo to AlasHa, -wHoro tHo cxruiso ondod sxxo- 
cossfxxlly. O 0 I, INioHilo* wHo Had dosignod and Huilt 
tHo A^crrgre, sailed in Hor as cHiof pilot. Hut tHo rola- 
tloxxs of tHo JNTojrwogians and Italiaxxs Hooaxno so 
strainod tliat tHoro -was an opon rxxptxxro on tHoir 
rotxxrn. 

Anxundsoxx’s -worle -was dorxo- Mo aoHioved 
axxotHor olxxxxaxc: of popularity, it is truo. Hut Hts 
xxoxrvos Tworo -worix. -witH yoars of straixx and Haxrdsliip, 
and tHo Joy of His xuxoquallod trixxmpHs at HotH onds 
of tHe oax-tH failed to outw^oigH tHo xnomorios Of tlif* 
stxrugglos, tHo disappointxnonts, axxd tHo aJ^Lonatiou 
of friends. Mo w-as jpxroxxxaturoly aged, oolitaxy, axid 
dospondoxxt, wHon xn ,tHo early summor of 
present year Ooxi. K'oHilO sot out in tHe xTfoHfa to 
outdo tHe excploits in tHe JVorgre. IVHen tHo 
ainerHip met ^y^tH dJtsast^, tHo , Xa^ draHatio, sooue 
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A F^ioneer of IB-lecf ric3.1 me coring:. 

3K. <L'lroTint|3t-om, E*X>. xv -+- 
+- 8 -pla-toR. (X^oiicJorv : etmcl Oo., 

JOSSS.) 14^vsr, rioti. 

^ CUX^'OJVT JPTOIN” is omo of Xlio foAv Tnom moxv 

^ ^ Jiviji^ avHo fi 43 tvo cle> 4 a.r I’ooollc^cit-ioiis of XHo 

IS ,">1 XCjclii l>it.ioii. ixx IX^cie JPa/rJc. Wlicsix £h ofxilri of 
t<ix- 4X000 i"o ptxTiioci l>y fiis zxio'tlxox*, lio Oixmo vip Xo t/lxo 
Kxtiiil>itioti ill st s 3 xoc*ia.l t:.i:*ci,iix fx-oox Tiiirslc Xo T Citi gr’s 
nPiit’t lyx’txijx xvjexs iociTodilxl^y o'vor^jr sofix-fc 

\\ itK oc;c?ii 3 >ioci, ixjncl it- W4xs clx'ixwxx f>y sixc oxi^^iiios. 
Xii t ni'«xll>', lio wxxM imj>ro«st5cl l>>r X.^a,xctoxx"s 'v^^oixclorfiil 
litiilciiii^ Kfiiixiii^ ixjxcl ^lintoiiiii^ iix tlio sxiri, 
\ <L‘r-;v' <lifforoiit iix 1 x 33 jioarixrioo froin th^'s olixrxxMy 
t*oiic*i*otc* i>iiilcliiif:?w of tJxo W'oiii Kxcliil>itiori . fio 
<ii*iX 32 ;^c*<l lii« inotlxor* to tlio m£xoi»iii.oT*>?" Ixall atxt orxo 
<*■1111 of fHe*- X^^xlfxoo . tiio fCoix-i-ixoox* ilifxmoxxcl 

jjof* of ixtimx'i'oiiH sidLo-slxo'W's liixcl a-xx;vr 

fit t i*«,oti 01 X for iiirix ooiixjiiXT'ixIxlo witli tlxo looo- 
iiiotix'os w'itfi tlic'ir lii-illitxixtl^" polisHocl pintoxi rods 
and i>r 4 XHHOM i>iir*iiiMlxod llJko ^old. 'JTfiis Jha>d doxxfxt- 
tlio ^ifoot of ^iv'iiifr £xxx ojxg^irxoorLtig fioixt to Ixis 
aft-or lifo. 

< ^I'oxiiptoix w*xs l>onx at T^ioxx Mill, xxoar Tliirwlc., ixx 
ts-to. Miw fatlior, wlxo Ixad lioojx odxioatod at «Josix» 
<'ollo^x^, <:?aixil>j'id 3 ?o, <lid valxxalilo diploxxxatio worlc, 
Hoinotinrxes trave^llim^ orx socrot xxxissioxxs disgtiisod 
aw sbi 2 Ajralx. His motJxeir was tlxo xxiooo of Itolxort 
Burns ’a I^ass of Hallooixxxiy^lo- Slxo was \rory 

aiiisioal axxd xva.» a frioixd. of MCoixdolssolxn . C^Jolorxol 
<’i‘<3mptoxx was tJhoir fxftli arxd yoaxi^ost oHild- HIo 
«<>t»Txxs to Ixavo Ixc^oix a prooooioixs V> 03 r. Ho romonx- 
trrs Ixow ijTX I-40ixdorx irx 18S1 tlxo stool-wfxoolod arxd, 
horso-drawix volxiolos mxxxlxlod. oxror tlxo grarxito* 
bloolc pavixxjg 'witfx a doaforxirxg ixoiso. O^wirxig to this 
no iso oorxvorsatioxx w^as oftorx irxxpossilxlo Ixotwoorx 
liiiix axxd Ixis xrxotlxor irx Txixsy tlxox-oxxglxfajros. 

Amorx^st Croixiptori’s oarly soHoolfollows was 
Il<^>dgsoxi tlxo zrxatlxoxxxatioiaxx, Ixottor Isltxowix as tlxo 
autlxor of “ Alioo irx Worxdoirlarxfi- At tlxo oxxt- 
bix'als: of tlxo Orixxxckaxx War Jttim fatlior, wlxo was arx 
offioor fxx tlxo xxxilitia> voluirxtoorod to talco Ixis 
battaliorx to tlxo frorxt. Ho was ordorod. to Ollxraltar 
<^o as to jrello'<(^ Itpo ro^ixacxorxts wlxo 'woro ^oirx0 to 


tlxo Orijxxoa. Ho took liis farxxil^r witlx Him. X>ixrirx^ 
His stay His wifo's ooiisixx, w'ho Avas tHo oonxmaxxdor* 
of MT.M-'.fS. Jr>r*agrorx, was allowod to tako yoixrxg 
Orompton oxx Hoard His slxip to tHo Orirxxoa. Mos- 
siHly Ills paroixts tlxoxiglxt tHat xiaA^-al disoijxlirxo 
■would Ho good for Him. Ho startod as His cousiix’s 
guost. Hut ovoixtualiy it -was found rxooossary to 
oixrol Hirxx as a oadot in tHo Jftoyxxl ISiavy. H!o tHus 
oommorxood His serv'ioo to C^uooxx Viotoria at tHo 
ago of toxx- "WHoix Ho arrivod at tHc^ Orirxxoa Ho 
w^ont to visit His HrotHor, wHo Avas irx tHo trorxoHos 
Hoforo JSoHastopol. JfcJLo tHus gainoci, sixty yoars 
Hoforx^ tHo War, first ixarxd krxoAvlodgo of troncH 
warfaro- THo sHolls we'ro x^allod ^ WHistling X>iclcs»* 
arxd tHo flaro-sHolls for liglitirig tHo no-mari ^s-land 
‘ Oax'oassos.’ T>uring tHo anxxistioo aftor tHo groat 
assault orx tHo Hodarx, Ixo fourxd in fx’-orxt of tHo 
tronoHos oouxxtloss load Hullots wHioH appoarod at 
first sigHt to l>o a Hluislx sort- of gravol. AltHougH 
Ho was orxly a oliild of olovoix, yot as Ho Had Hoorx 
ixx tHo firing liixe. Ho was aAvardod a mcsdal axxd 
olasp. 

On His roturrx to JKrigland Oromjxton HrxisHod His 
oduoation at Hlstroo arxd HLarroAV. Aftorwards, 
Avlxorx staying witlx His HrotHor at FanrHam, tHoy 
rodo ovor arxd saAv tlxo famous S^iayors-Moonara priaao- 

figHt a most xmploasarxt sjxootaolo. T>uring His 

Holidays at Marrow Ho Hogan to construct a fuH- 
siKod road engine. At tHis time IVTossrs, Oook of 
"ISiTork, andOoorge ^alt of Salfcairo, xvoro HotH Hullding 
road orxginos, arxd Ho mot arxd discussod AvitH tHom 
various difiioultios . THis led to Him Htting His 
ongino AvitH* tHo diffororxtial goar noAV practically 
used in all road voHiclos. THo motxvo ^owor for 
tHo macHino latHo in His small AvorksHop was a man 
wHo drovo a largo flyAvHool Hy Hand. 

Xrx 1303, Orompton passed second in tHo oxcanxirxa- 
tiorx for diroct commissions in tHo army, and tHo 
following yoar was gazetted an oxxsign in tHo Miflo 
Mrigado and sailed to Xrxdia. Tlxo 3uoz Oarxal Hoing 
still xmfxnisHod, Ho wont overland from Alo:ic:andria 
to ^uoz. Zn Tridia Ho HnlsHed His road engine, 
wHicH made good progress on nxaJn roacSbs. lEZoaring 
tHat R. W* THomson of RdinHurgH Had. got oxcoliont 
xosults Hy using very largo and tHick ruHHor ty^ros 
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on -tractor wliools*, lie got into eomm-unication witii 
Him and official tests wore made of tHo THomson 
exiLgine. THe results jproved. tHat meoHanical Kanl- 
age conld acivantageonsly be used, to rej>lace l>nllock- 
banlage for Arnxy and I?ost Office work;. This 
marks an important epoch in the history of 
the. development of automobiles. Before this, 
agriciiltnral tractioif engines were the only ones 
allowed to be used in England, a man having 
to -walk in front of them with a red dag -to set 
the pace. 

Orompton’s Indian experiments were the first to 
show on an adeqxiate scale what covild be done with 
steam power on the road. The only available 
power at that time was steam. The internal com- 
bustion engine was not developed until about 
twenty years later. In 18*7S, Orompton returned 
to England and ended his personal connexion with 
the develox>ment of road traxisport in India. He 
found that mainly owing to the fear that the 
interests of horse haulage would be injuriously 
affected, tbere Avas little opening for an engineer 
for road haulage in England. 

Having read of the developments of arc lighting 
in Erance hy Oraxmne, CVompton. entered into 
partnership with Mr. E’awkes to import electric 
lighting apx>aratus from Erance. Shortly after- 
wards he inaugurated tlie firm of Oromi>ton axid 
Oompany, electrical engineers, at Ohelmsford, At 
the I*aris Exhibition in 1S81 they were awarded the 
first gold medal ever given for electric lighting 
plant. Early in 1882 his firm installed a complete 
electric lighting plant at the !Mansion Honse. A 
lO-horse power Orossley gas engine hx a basement 
room drove a dynamo hy xneans of a belt. The 
lighting was a success, hut one evening the holt 
came off the pulley and was flung alternately 
against the ceiling and floor of the dynamo room. 
Heopie in the building were terrified hy the l>angixxg 
noise, imagining that the Eord Mayor and his guests 
were being attacked by Eenians, of whose designs 
everyone was then talking. 

The great fire which dcsstroyed the Hiixg Theatre 
in Vienixa in 1883 was indirectly the moans of 
providing Orompton with the opportxinity of 
experimenting on large scale electricity supply. 
The Emperor Erancis Joseph w'as so impressed hy 
the dangers of gas lighting that oxx the advice of 
the gas company he consulted Oromx^Ion. The 
result was a five-wire supply on the direct cujrrent 
system. In 1880 the Opera House was illuminated 
hy electricaty. The Orown Erince Rudolph was 
looked on hy Orompton as on<i5» of his pupils^ and it 
was through Orompton that he was first introduc€>d 


to the Betroness Vetsera, who afterwards hooame 
his morganatic wife. The tragedy of 1880, when 
they were both found dead, he attributes to murder 
and not to suicide. 

The Oerman system of doing work on deferred 
payment terms w’^ith the help of their hankers, on 
what is known as the group hank systenx, prevented 
Orompton^s from getting mixch contiixental business* 
In 1800, Orompton read an important paper to the 
Txistitution of C3ivil Engineers on the generation 
and distribution of electrical energy, pointing out- 
for the first time the importance of the ‘ load 
factor ’ of a station. Between 1800 and 1800 he 
W'as busy on electrical work in all parts of the 
world . 

In October 1800 the Boer War began, Orompton 
volunteering at the earliest possible moment. After 
xnany unpleasant experiences he organised a fleet 
of transport engines and waggons and did military 
work of great value. 

In 10O€$,in con j uuctioxv with I-#e Maistrct, Ch*ompton 
drew xip the constitutioix of the Internatioxial 
Electrotechnical Oommission which has done excel- 
lent work in staxndardisiixg apparatus and iit 
drawing engineers of all nationali tics together in 
bonds of friexidship. The first three presidents 
were Kelvin, Miascart, and Elihu Thomson, the last- 
being the originator of the interixationtxl scheme. 
The great success of this comxnissioix is largc^ly due* 
to Orompton, who was for so long its houorai*y 
secretary, and is now the hoxiorary prosidexxt. 

In 101O, OroxTxpton was elected engineer to the* 
Road Board, on which he has done valuable work. 
In 1014: he offered his services to the War Office, 
to help in the mechanisatioxi of the army, but liis 
off er was rejected. In 101o, however, Mr. Ohureliill 

applied for his services. He did work of great 
value in connection with the design of tanks of 
kinds. 

Twenty-eight years ago, Orompton was exithusi- 
astici about the many boons that woxild ensue to 
Oreat Britain if a cheap electrical supply became 
uxxiversal. England would no longer be spoilt 
densely populated industrial centres, and cottages 
would be evenly spread over the kingdom. The 
factoxy hands, instead of having to work un<ler 
shafting in factoi^es, would be able to carry on thc*ir 
industrial pursuits in their own cottage homcH. 
This has heexi done in Switzei-land, in Sweden, anrl 
in many other places abroad. Oolonel Orompton 
doing his utmost at present to enable his ideas to 
be put into practice, and eveayoxie will hope tluit 
he will be as successful in the future as he h^ bet*n 
iix the past. A;^ RtjaBMX-i-. 
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'ITbe ZI>c&'vil-\A/‘oirs»li,ipiS>ejrs of Klui*<li«1kfiLin« 

*rfhe. Cy^lt oif the, JF*ect,eoe$c, ^rvgfeZ .* <t, tShctrt 

the 'JTei&tclt ^^ihee of JK^^jcrdtietorv. ®y 1^- If- W- 
]Emj>son.- '^Vi’feli. et C^^ixLiaa.oix’fca.iry' l>y Sir X%>ioli£kxx3. 
0«.rr>a-o Toiaax^^®* f*jp. 23^ -4- © ]3la,t>es. (X^iondlorL : 
JFf- O- Witihorby, 1028- ) xxoli, 

T X_TK.1CTSH rxjtles ove»r a.li€»3rx j>c50jplo» liekcl sotn<3> 
<.le?foc:ti», l>iit> iti lxa,cl oxio nntejriti ^'liioh i« of 
11 f>refXX3LO imi>or'ta^rxoci in istrolxi»olo|^ical oyo«- Sjxor- 
oixflxurstis of y>olit>io«tl f ebne^tioism a.j>a,r-fc, it> loft 
roli^ioTi», a,xxci lin.guist.ic it xcloi.>on<lonco to 
the clifForoxit r«LOOs tliia^t woro subject to it. ^Thus it 
^>i'«*Korvocl a, groat cloal of matorial that is valxiablo 
to tJic* morlorn stuclont. 

C >iio of tho xiTLost 'pxia&zliixg ox:hil>it» in what may 
he eallt^.cl tlie TTurhish mxisoum is tho groixj> of 
ti’ihess Jkxxow'ji as ^"^oaticliw in tlioir own habitat of 
I'i. ut'< listan an<l as clovil -w’^orshijpx>orw in Ti!Iiiroj>o. 
■^FTiex' are vexw c.liifio ii It to label accurately hi detail. 
Hove far do they x^eally ^-orMliiji the clevil ? Who 
is tlie** ” 2 >eac*oc*lc angel ’ whonx tliey adore ? T >o 
t lit\\' helong to aixy of the great religions of huniaxx- 
it^N* ; and if so, to 'w-liieh '? W’^hat <io<»« the "W'oi'd 

‘ \‘<.'‘'i^irli ’ mean i Of veil at x'ace are tlio trilies ? 
Ill the* lioolc under I'ev'iew, Air. l-Crrijisoix sets out 
the answers w'liieh li is reading aixd. 'fxersoixal ixx- 
A*estigat.ions enable Jiim to offer to these and other 
<1 uestions . 

In dc'sa.litig veitli tlie fii'st, lie I'x.yiniits^ out that a 
lieifig lilce the dox'-ll veho can do hax'in ixiay bo 
l>x'opi tiat€*d and coxisecf uontly cajoled out of eaxrry- 
iiig his evil |>ui’j>oses into e>s.ecution. Monco bo 

<*c>iisi<lors that tlie AToziidis placate with soxxio 

<»x:aggeratioxx porhajis rather tharx w'oi'ship tho 

<leeil. Tn tho common tary which enriolios Air. 
Km|.>son’s booh. Sir Jtiebard Toxxxplo aceex^ts tbis 
vi«*vv axxd. sujijiorts it by o.acamx>los from Ixxclia. 
Otlier oxanxx^los exist ixx the Alx^diterranoaxx aroa. 
Sailors- for oxaxnx>l€*. placato tho soa-domon of 
< Vijie l...inguotta ixx -fAxlbania w^ith offorings of broad, 
lix tlie sanxo spirit tho anciont Ox-oolcs sx*oko tho 
R1 aelc Sea fair and. callod it tho ISuxino, tho I'^avour- 
1 ‘athor tlian the .Axixxo w-hich it was ixx 
rofxli ty . 

-■Xs to tho second, qxiostioix, 'Yoasidis boliovo that 
tht* devil would bo offendod if bo woro naxnod. 
< Xiiiseqiiontly thoy ad dross thoir apotropaic cxxlt 
of biixx to a jg^xo:xy oaULod Aloloh Taus, tho ‘ poacoch 
arigf.*!.’ Sir £tichard 'X'oxnplo attribxxtos thoir choico 
of j>roxy to oonfusod moxxxorios of tho Alohammodaxx 
v<-rsioxx of tho temptation , in -which a poacooh. 
xij>fK-a,x*s as tho ixxtormodiary bot-wcjon ISvo and 
^^titaxx. .^opox'€ljixxg to a logond rolatod <was it 


oolloctod ? > by Air. ]ISm.p«o«., tho 'liTossidis thorn- 
solves say that Satan snatched Ohrist from tho 
Oross. JF'ailixxg at first to convince tho ■w^OWX'ca^ 
mourning by tho empty tomb tbat ho had done so, 
ho tooh a doad coch. and rostorod it to life to provo 
his power. Then, ixxformirxg thoxn that ho wished 
to bo worsbix>X>od tboncoforth as a poacoclc, bo 
vanishod. Sir Itichard is certainly happier ixx his 
suggestion thaxx tlxo A^ozidis, for they havo oxily 
borrowed tbo story of tbo enijxty tomb from tlxo 
canonical Oosx>cls and tho story of tho revival of a 
deatl ooeh froxn such Ohristian logoixds as tho early 
tale of St. dames of Ooxripostolla and its Syriaxx 
X>rototy pos . 

C^uestion three is most intorestiixg. To answer 
it Air. Iilxxxpsoix gives details of tho religious beliefs 
and customs of the ATozidis. Those iixcludo respect 
for running water and fox* eertain tx*eos- suxx v'orslxix>» 
rcigard for fire, traces of dxialisni, hax^tisin, a (rather 
cxxrsory) fast of forty days in sxxring, belief in 
I>urgatory, rovc*.rc^nee for (Jbrist axxd the syixibol of 
the Oross, blood sacrifices, eii'oxixncisioix, traxis- 
nxigratioix of souls, ablxitions bc^fore worship, axxd 
certaixx fimei*al x'ites. Oxx tho evideneo, Alr. 

XCnxx>»<^J^^ W'ill say ixo niox^e thaxx that tho AToa&ixli 
I’eJigioxx is highly syncretic. feSix* Itiohai'd Tonxple, 
xxoliixg the Alohanxmodan otxvironxxxoxxt of tho 
trilios, calls if axx extx’emist form of Xslarxx 'with 
bori*owixxgs from tho difforeixt religions with which 
the Yezidis havo hoon brought into ooixtact dixrxng 
thoir wanderings. 

"Wrdtixxg after loxxg an<l intimate oxxxcrionc^ of 
IBtulgars, Ox*oolcs, and .AXhaniaxis who havo dosox*tod 
Ohristian ity for Tslaxn, X would go fxxx'thor. X 
v'ould regard tho Yozidis as having passed success- 
ively froxn animism to Sahseanism (loss px*ol>ably 
Ohi'istianity > and fiixally to an ixnporXoct form of 
fcvhia Islaxn. Tn xxxy opixxion fxxxxoral rites are tho 
most decisive tost of a faith. Alost of tho Yoasidi 
funeral x^^^^-ctices, ixotahly tho washiixg of tho dead, 
tho burial of sacred earth v'ith him, tho shielding 
of his ronxaixxs froxn tho sux-roundixxg earth, his 
ixxcxuisition by axxgols, and tbo fuxxoral feast at bis 
toxnb, are f:^hia practices axxd range tho AToa&idis 
with tho ^hias. Turhish massacres of Yoasidis are 
not ixxcoxxsistoxxt with this classification, for Turks 
havo alw'ays hated soctariaixs of thoir owxx faith 
nxoro than ixxomhors of alien faiths. Tho xnass acres 
of ..Anatoliaxx. 23 hi as by f^ultan SSolixn and of !]&oktashis 
by 3ultan Alahmud are oases in point - 

:By tho theory of progressive, but always partial, 
eon version of the ..Ye:?4)dis from one religion to 
axxother, such anomalies as baptism in their pro- 
sexxt practice would be eaKplained, more easily, as 
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sx^ijrvivals fr'owa. t>liesiT' x>*“^vioiaLS xrellgioxx tvHcbxii «»,» 

■l:>orr-owing» from xioigHl>oxxirii:i.g croodts. scLmfs 

SL& Hlxoilxlm Adi wotxld f aJl xxckrf xira.!!^ ixit>o ;pla.oo cws flxo 
I>roj>a.g«tcridist>s rosi>oxi»il>lo for -fcHo olieirjnLjBco of fa-i-felx. 
f^uolx miriLor di:6BLOxxlt;ios ab flxo '^Tesasidi fistlxoo oix flao 
xxstmo Oiiir^is "wrovild dis€ti3j>€5a.r- [For INTot^i Oxir^iei, 
fc5s3tiixti Ooorgo, is a. jpMromiiioxx't Ohr-is’biari. wainf ixx 
t>f»o JVioBixl dis-tr*ioti noar -W’liioli. most of -tixo "V^oasidis 
live. As sxxolx, Ixo A?v"Oixld haves had “to he^ oamoxi- 
fla^od as IKlhidr or disowoesd hx fho ^^o»ai<lis a^fc t^lie^ir 
adoj>i:> ion. of Xslarn . In this oonnojcion wo "w-^ish t/haf 
IVir. llimj^sorx had ^ivoix xxs a list, of Yozidi xxamos. 

As t>o -fcho moartiixg of -fclxo "word Yoasidi, iVLx*. 
XCm’pson soe^ms fo rolafc^ it- liho Xho "V^ozidis f-hom- 
solvos ±fO t-hoir allogod dosooxxf from t-ho fJJalijxlx 
^^c^zid. Tlxoir raoial ori^^ixx ho, vorv £xmdorxt/l^, 
fhirxlcs XIX XI s tv >>0 Ix'sft- tvo ixxjt..hroj>olo^isf s tvo solvo. 

Alfcoj^otvhcjr tvho hoolc is mostv ixxtrorc^slyinf^. XTxx~ 
fdrtvxxxxatiol^r haxt £xlarijtiirx^ has xxxado il- hard f-o x^oad. 
'X'hns t-ho ohax'>tvor oxxt-itvlod Tho Ori^ixx of tvho 
"Yx^zidi *37rihos discr-xxssos tvho orif^iii of t-hrx'>€^ ii-hixx^s, 
ixam€^I;y", t^hes ^lootvrinos, raox^, arxd ixaxrio of t-lxo 
"Yozidis, hilt- tvhes cJlisoxissicxxi xiovor sojxarafos oxxo 
origixi oIx>ax'l 3 r froxxx anoflior ; axxd in tiiw xxoxif Ixooh, 
will iVXr. IKmjxsoxi ixotv xiaixxo his axxt-hox-itvh^s, axxd ^>ixt. 
Bixhjoctvs as w'oll as jx^srsojis xxnd yxlacos in his indoxc ? 

JVLA.a<iyXXXET ffASL-TJOKL. 

Atx E^clectic Bit>liog:irai>hy. 

3P/t€? Z'rvctx'.jc to Jt^c.'r'ic^dLic^Xrls ^ Xf^20. fssxxod 

hy f-ho . I-»ihrary A^ssooiat-ion , 3P|:>. lx. -+-27H. 

(I^OTXdoxx ; Ox'aftvoxx axxd Oo., 102B.) ’7 Os. 

f J dosirahilitv^ of j>ossossin |=5 listvs of roforonoc'ss, 

■a ., Icojfxt; as xxx>-tvo-datvo as yxossihlo, is ai>;i>ar€?nt- fyo 
ovory invostigatvor, whatvovor tvhx?. ixold of hnow’lo<ij^o 
in whixsh his irxforx^st. 1ms, J^or tvho individual l-o 
comjxilts his oxvxx sxxhjootv irxdox froxxx ox-i^inal soxxroos 
of inf ormatiioxx , aix onornxoxxs amoxxnt- of tvixno and 
lahonr is rocjvxirod. Tf is f-ho fxxnct-ioix of jxnhlishod 
^ hxhliograjxhios * tvo jxx-ovido him "wil^h tvho rc^cj[txirod 
matvorial in tvhe form of roforonoos tvo oriii^inal 
axxd, in some oausos, as ahstvraotvs of tvho artviclos tv<j> 
iixdlcafo fthoir soojxo. TThoro aro tv'wo roq^xxii'omontvs 
"whioh a listv of roforcnoos mnsty fnlfil if it> is tvo ho of 
roal jxraoivioal valxxo z itv shoxxld ho as eomjxlotvo as 
jxossihlo ; and it/ shoxxld ho sixitvahl 3 r olassihod h^y^ 
sxxhjoofc. 1:^0 hil>liograjr*hy, howovor sx^ocjialisod, is 
ooxn^xlotve,. ZNo hihlio^rax>hy oaxx ho comx>iot/ 0 - In 
t/ho rostriot-od fiold of soioxxoo alono, f-ho mxxnhor of 
ai^iolos x>«T^lishod oac;li ycsar is ixx'ohahly of Iho ordor 
of ono million, and tvlxoso aro dist/rihxxtvod f-hroxigh 
soxxio fift/ooxx t-hoxxsaxxd cxxxrroxxtv soiontifio ;]poriodioals 
I’ho World hast of Hoiont-ifio IP^oriodioals,** of 


w-hioh vol. 1 was jxnhlishod. in and "whioh "was 

admitvtved tvo ho inoomjxlo'fco, oontiainod ontric^s of 
moro tvhan S4-,0C>0 soioxx.tvifio ^xeriodioals in o^cistvonoo 
sinoo lOOO). Of this nxxmhor of artiolos a oomj>ara-» 
tvivol^r Io"w jxoroentago is indo:jrod in hihliograx»hioj3« 
A- ^roat is lost to thoso invostigators to 

■whoxn thoy "woxxld ho of oacitroxno nso. It is trxxo, of 
oon**so, that tho majority of articlos of oxxtstandingf 
ixxxjxortanoo aro nxontionod in ahstraot or roforonoo 
JoxxT*nals ; hxit -who is to doto-rxixino tho valxxo of axx 
art/iolo to axx individxxal ? 

Tlxo first thii'xg that ono "woxild 'wolcorno, thoro- 
foro, ixx a xnodorxx sxihjoot iixdosc is a wido ran^r^o of 
litoratxxro 00 vc^i'tid . 

Tho sooond imjxortarxt foatxxro is axx oflioiont 
olassifi elation aocordingj to sxihjoot. Iix this, tho 
nxajority of iixdo^cos aro sadly dofioioxit- At Icsast 
oxxo hxmdrod and fifty systorxxs of olassifxoatioxx Ixavo 
hooxi dovisod, hxit x^xiitors of iixdo*xin^ Jonmxtls, in 
most oasos, aro vorjy sliy of adofxtitx^ any systt‘ni, 
hovrovor vfcxlxial>lc5 it may havo l>0€3n slxowxx to hx^ in 
jrxraotioxi!. 

In tlxo li^ht of tlxx3so tvi-^o oonsixlorations, sxmijxo* ami 
class! fic'jatioxx, it is intorostin^ to oonsidc^'r the*. t 

^>xxl>lioatioix of tho Tahrax-y -Assooiation. 1''ho ‘ ^ J^nhjx'ft 
Indox to lY^ric^dioals "w*as ho^xm ixx ll)ir> to jxrtxvnlt- 
a ^onox’al ixxch'-xc to liloratnroi. Y^oltnm*.-': 

woro issiiocl, oitlxor as <?oxxsolidatod volxirxxt^s or 
Olass heists, oov€n-inf 5 tho litx'ratnrx? xi|3 to ll*i?ii. 
Tho "worlc of jxxihlioatioxx hc^xsaxnc^ ooixsi<lorahly it* 
aiToar, and ixx ordoi* to hriixf? it nx> to datc^ tJio 
volxxxxxo fox* 111520 has now' hoe^n xssiiod . Tho vol\»riir*H 
for 1 0!23 to 11152^ aro ixx ooxxrst^ of ^[xroj^xax'atioix. 

Tho volnxTxo for 1 S120 ooxxtaixxs sorno J21,l>orv 
on trios, oovorixx^ ahoxit OOO jporiodictxls. The? C/ltisn 
I,.ist arrangc^nxoxxt is disoorxtinxxoxl, tho arranj^oxm*Ti t 
of tho i>rx'*sont xsditiorx hoiix^ aljxhahotical l>y snh- 
jocts, Ixasod xijioix thc3 A^lpthahotioal f?5xxhje%ot H<*ixcl- 
ixx^s of tho h^ihrax'y of C/on^pross. Tho classifxxjal ion 
jpossossos tho woll-kxxoAVxi disadyanta^os of *xn 
alfxhalxotical systom of olasslfioation, hxit in jprac-1 U^o 
tho systom xisod horo aixjxoars to ho as oonvoiiii^nt 
and ixsofxil as this mesthod of classification can l>c‘. 

It is in tho very small ranjg:o of literature covorcil, 
that tho chiof soxiroo of lios. I' be 

w'orh is not confined to sciontihe sxxhjocts, and yet it 
deals with only G<K> jiorlodioals, w^horoas in tho fxd^l 
of scioixco aloxxo there airo some li5,000 cixrr^^rxf 
I>orio€iicals, ZN'o sorioxxs attemjxt seems to ha^^c 
heon xnade towrards a Jxxdicions selection of tho 
ty^e of ^xeriodioals selected for indeacin^, or to a 
discrimination hetween articles according f>h their 
ohvioixs valxxe as sonroes of new or , sonnd io^- 
fomxation« , 
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jg'oir 'fcli.i& jsoif3!Xi.t/ilio ljrx*v*€»»t>i^«;tiOir 't/isLe; ’worls: ju9 of 
ATfibliaLO. Ili ofitia-O-ots Ia.ox>o "to oo*»p^t>o wifcH l>l3.o 'woll- 
Icxiown «i,f>star«to-(> Jox].rarxa<l£». IVtoire^Ovox', it Is 

s'tsrt/od in -fcH© ;pi7of «boo ■fciifibtJ «t pf t^iso inoi*© t^oolmlostl 

poT*ioclioa/Is, 'w^liiolx ctro oo veered jin*in1:>e»d a.l>st>r».ot>s, 

lia,vp> l>eon. e^coliided- The met^liod of select/ing t/ho 
2>OT'iodica*l» fox exclusion soei:ns "bo t>e very a/rhiteeury. 
l^"‘or exajirxi>le, t>H© JP^/^ilo/to^th^icczl JldTcr^ctrS^iTt^ is in- 
cliiclod, while fhe p/* JRmytz-l JSctG-ie^t^ is 

oinit-beiJ . JVfany of -the popula/X soioxx-bifio joiULmixls 
are ixKloxed, -while most> of the imporbaixf jonmals 
eoiil-airxiTi-i^ original x^aj:>€r^srs are exrelndecl. 

X^^or x>nhlic libraries fho Avorlc may have ibs nses. 
rHiit- even here ib woxxlcl need bo ho used in ooix- 
jmiebion wibli oilxer hLhliograj-xhies. Obherwiso, a 
vt-ry erroiieoxas imj>ression of bhe liberabiiro of a 
f >art it*-nlai' sixhjeob Avill he ohbained . .If one nxay ho 
f'Xiensocl malting snggesbiojis, bhe following wonhl 
4 i.j>j><’!ar bo he bhe sysborn of edibing whiolx wonld rrxalsLe 
blie worlc of greabosb value : Tho.b iix fxxbnro edibions 
gxiiding px'iixeiple l>e bhab of j>roviding bhe 
oT*<l inary ixc>n-sj>ec;ialisb, who uses eliiolly a ]f>nhlic 
Jihrary, w^ibli a svirvey of bho ixxosb imj[xorbarib j>ax>ors 
pLiVxlishod oxx bhe sxifjjocsbs in w'^liieh ho is inbox’osbed. 
’^rii^xb bho ixjosb sabisfaebory w^ay of aohieving bhis 
woxild jxrohal>ly l>o bo xtse bho werviees ot a sbaff of 
s ixe^oialisbs , XCa<?li sx>ooialisb woxild ho aepnainbed 

v\'iUi bho liborabiire of his svihjoob, axxd would 
41. lisb of ref<?rt^nees bo bho niosb iTtijxorbanb arbieles oii 
iiis snhjecb, gleaned from as w^ido a x*axige of joxxmals 
as l^his w^ay a hihliograjxhy would ro- 

snlb w^]^ioh -woLild l>e of far greabor value bhan bhab 
<-onxj>iled hy indisoriminabo uiderxirxg of arbiolos, 
good and ha*i, from a linxibod xxunxl>ex* of X:><^*^iodicals, 
aixd oxeludixxg xxxaixy of blxe ixxosb imx>nrbaxxb souroes 
of ijxfoi'xxxabion. 

lb is nob bhe inboixbioxi of bhis nobe bo hc^libble bho 
vvorlt: done hy bhe Library Assooiabion and ibs large 
nuixxlxer of volunbary eonbrihubors. Their w'orlc: is 
-v'ory x^raiseworbhy , and is ^ labour of love. 

I b is rabher bo suggesb bhab blio resulbs of bheir 
labours woxzld he of greaber value if direebed along 
liixos somowhab difforexxb from bhe jxoliey w^hieh aji- 
t>t^ars bo he followed ab xp^resexxb. \V- Olaixic. 

Biolog:y of Insoobs. 

7V/<> lUoloyfy of X>r. Oeorgo H- Oarjpexxber. 

-l^p. XV -+- *4- XO plabes- (X^ondon : Sidgwiclc 

and Jackson., lL«bd., XQ2B.> XO^. neb. 
np^ blxo inseebs, perhaps more bhan in any obher 
*- group of axiimals, bhe biological inbeirosb 
outweighs bhe morphological. In faob, as X>r. 
Oarpenber says ixgt his preface, bho greab wealbh of 


faobs xnakes a careful choice of maberial nob only 
n€^e8sary hub also very * difB.culb. Any omission 
is sure bo disbxirh soxue oid.bio. The plan of I>r. 
Oaxpenber^s hook is remirxisoenb of bhab adopbcKX 
in maixy recenb Oerxnan bexb- hooks. The sbruebure, 
physiology, and sense-organs are described iix bhe 
earlier olxap-fcers, while bhe laber oxxes sliow' W'hab 
xxse inseobs make of bheir eixdow-nxexxb. 

This broabjnenb leads bo six (oub of bhe bobal of 
fotxrb^^n) of bhe clxapbers heiixg x^**®doixxinanbly 
conoornod wibh xnorxxhology . X^erhaps, if bhe 
amounb of morpliology ha<l been redxxced, especially '' 
in bljose aspeebs vliiclx X>r. <.Jarx>eixbex’- has breabed 
more fully in his x>^evious Ixooks, rooxxx xxxighb have 
heexx found, for certain bopios bhab have nob, or 
oxxly iriadepuabt>ly .. Ix’sen breabed. The puosbion 
of and ibs rolabion bo and develox>mcnb 

froxxi bhe carnivorous ha hit W’ouhl liave 
bh€3 maborial fox* a loxxg and inberesbiixg chapber. 
on a suhjeob of incroasixxg ecoxxomics 

The lasb chapber, on inseebs in relabion bo xxxankind, 
is full of ‘ old familiar faces,’ -while soxue of bhe 
inberesbing modex^rx -work (e.gr. in Ansbralia) is 
xxnxxieixbioxxod. The^re is libble exx>osibion of bhe 
Xxrixxcxx>lcs governing applied enbomology ; no 
indicabioxi, for <-5xamx>lc, of bhe difference hebv'^een 
abbackiixg a livixxg iix. ibs nabive ooxxnbx*y and 

oxie w-iiich lias rec^c^nbly^ heen inbroduoed into an 
a,rea w-hex-e its exxoxiiics are lackixxg ; nor ax*e bhe 
causes of inseeb oubhreaks discussed ixx axxy debail - 

These ohjecbioixs are nob, albogebher ad— 

ixxissihle againsb a hook which w-ill, in any case, 
coxxbain a greab deal w'hich is ixow axxd inberesbing. 
bo bhose -who are xiob special! sbs in bhe sxxhjecb, 

Ixx corbaiix cases receixb work has made ib neces- 
sary niaberially bo modify some of I>r. Oarpenter’s 
sbabemenbs. Thus, oxx x^- X4^, bhe goixeralisabion 

bhab “ in every case w’^e fixxd blie form and aebioxi of 
an inseeb’s ovix>o»ibor suibed bo bhe pPsibion in 
-which eggs have bo he placed is very sw^eoping. 
Ixx bhe case moixbioned of l^hasgoxxurid grasshoppers, 
Orasse has acbually show’^n 

y £»8, p. -4:^4 ; bhab spe^oies W'ibh 

similar ovipositors of ben lay bheir eggs in v^ery 
differenb suhsbraba axxd vice versa. The sbabexuenb 
on p, 202 bhab ib is bhe hrighber-coloxxred sex -which 
oax-ries bhe obher oxx bhe nxxx>bial flighb has nob heen 
Inorno oub hy reoexib ohservabioxxs. ’VVarren 

S2, p. 21 B ; 1Q20)' poinbs oub bhab while 

bhe greaber acbiviby of one sex or bhe obher in bhe 
nupbial highb is highly speoihe bo parbicxxlar genera 
or families, ib is nob generally eoxrrelabed wibh colour - 
The aocdunb of bhe . solibax*y hees, oxx^ 

p. 22.5, is defeobive^ for Sbdekherb 2 , 





to N 1^23 


I>- 4S ; 1^23) licbs rooontjly sHoAvirx t>}:i£tt> xnaja.y' ©j;>€J<:5iefS 

t>inal;y sooIaI £bnci^ liave £b roa.! ^^orlcox" c«tst>o, 
of3fsj>z*ixig of -fclio Ixi ibocrnctfodi foinalos. Xxi. -blio iirr-bor- 
osfin^ »uxnm«bx* 3 r of -fclio a-ofivi trios of formitos (jp. 2^3 > 
trHoiro is xxo aoooixni'b of Olovolaxxci *s 'W'oxrlc j>x*ovirL^ 
fKaf tonnaifos aro a1>le fo oat- s-uich. qiaaotitios of 
oslloloso oial^r t/lao Ixolja of tiiioir symiaiotio 

irLt>ost.ixi.al oiliafos. TItlo ac!Oe!X>tiari.oo of T>r*. TTax*ri- 
soxx^s irxtcsrjjx-otatioTx of liis oxj>oT*ime>rxts AV'iflx tlxo 
^all-tiaakiTxj^ eax?efi>'', jt^cfrhtctn.i.cty is a rxioro <.lot>atat>lo 
j>oint-. Tlio j>r*oof t>iat> t>lio ixistiricf fo lay on a 
^♦xxoipi^ fooci- 3 plaxxt Ixas l>oon imi>z“osso<l on t>lio j^or-xn- 
X>lasxn is l>y xxo xxioaxxs x*i^ici ; it. is oc|ixally jxossilxlo 
ftxaf t>Ixo o3C^e*>x'ioxi.<3o of fHo larva of flxo s^x^oial 
olxoxnioal jxrojxort.ios of flxo no'v^ f oocl -jxla'i^t. Ixas 
Ixoon liaxxdoci oxx to tlxo adixlt 'witH tlxe* lax’val ooixtral 
xxorx'-oxis systoxxx, vt^lxioli is littlo xxxotlifiocl ixx xxxota- 
nxorjxlxosis . iSxioIx a xxiothod of irxstirxot-ov^ol ixtioxx 
;ixaay avoU l;>e x’^ory irri jxortarxt aixioixj^st ixisoots ; it 
is tlxat sorxxo of tlio j>osts wliioli liavo arison 

in roooxxt yoars tlxrou^lx altoratioix ixi tlio ixorxnal 
f ooci -x>lant (<s.gr. yVxj//, jx* ill) illxistrato 

tiio saxxxo jxroooss. 

C>f tlxo illxxstratioxis, tlio '|.xtioto| 5 rax>lis (many of 
tJxonx talcoxx l>y IVfr. XT. X3rittoxi) aro ©xcoelloixt, Ixotlx 
ixx tlioir toolixxicixio axxd ixx tho story tlxoy toll. 
X^lxoro is a txsofnl lxilxliog;ra;|xlxy and iixdo^c, tliou^H 
tlx© lattor, Txxxfortnnatoly , doos xiot inclxid© tfi© 
narxios of antlxors moxitnmod in tlx© t©x:t. No 

misjxrints liavo l>©©n notiood, l>ixt oxx x^- 331 
clryctdtri^ is a fly and xiot aix ax>lxis ; tlxis xnistalc©, 
•'•Ixowovor, is dxx© to axx ©i*ror ixx tlx© xvorlc tlx©ro 
<g[tiot©d- On x>. 3S2 also, JL^r'icr (fam. Holoixxyzidse) 
vsroixld not norxnally lx© callod a xrxidg©. I>r- 
Oarx>Cint©r ’s l>ool5: is likoly to jxrovid© xxxany "witlx a 
xxsofxxl introdxxction to a vox'y larg© sxxl>j©ot, 

^CiofTOSCO^iaic: I-ifcs in Dx^inlcin^ 'Wa.t^r. 

jyricmsco^y o/* TyT'i'n.Jci.n.g Wcitenr. Xiy X*rof. 

0©cxr^© Oliandlor A^'"lxix>l>lo- Xt©vis©d Ixy X^rof. 

O-oirdon IVlaskoxv fTair and X*rof. 2Vr©lvill© Oonloy 
XVlxix>X>te. IFoxxrtlx ©dition, r©xvritt©n and ©n- 
largod, X*X»- xX:s: SSO -t- lO (Now Yorls: : 

•Xolxn "Wil©y and Sons, Inc. ; X.<ond.on ; OHapxxxan 
and XXall, I^td., 192T-> 3S,». not- 

T IXXJS Ixoolc: deals Avitlx a sixlxjoct Avlxiolx is of 
X^ractioal ixnjxortaxxc© to tli© xvator ©nginoor, 
axxd x^rosonts at tlx© saxn© time a biological 
X>rolxl©rxx of a fascinating Icind, namely, tlx© 

symbiosis, to xxs© tb© word in a .x>nr©ly litoral soxxs©, 
of microscox>io orgaxxisms. On© can ixxxagin© "witb 
Avlxat kioorx interest XXaarwin -woixld bav© refiectod 
xxx>on tlx© x^^’obloxxx, if tb© xnatorXals for it» stxxdy bad 


b©©ii available to bim. X^t it b© said, now tbat tbis 
is a w'oll- writ ton and woll-arraxxgcKX txoatiso, Avbiob 
cdxtx bines an ©ntbxxsiastio interest in tb© sxxbjc!<5t witb 
a sound Judgxxiont ujxon its x>raotical asx^^i^- 
Naturally, Axrxoi-ioan ©acx>e»x'i©nc© bas boon 

drawn ujxon for tb© x>urx>os© of illustratioxx, and yet 
tb© boob would bav© gained in comx>r©b©nsiv©noss 
if tb© editors bad givexx xnor© sx>ac© to tb© obs©rva- 
tions of Avorbors in otber ooun trios. 

Til© term ‘ microscox>lc organisxxxs ’ is virtxxally 
o<Xuivaloxxt to tb© terxxx x>laxxbtoxx , and relates to tb© 
organisxxxs (execox^t tbo bacteria) tbat are invisible to 
tb© nabod ©ye, axxd ixxbabit stroaiixs, labes, ditebes, 
axxd otber bodies of fresb w^ater. Tb© coxnmon 
organisnxs iix drinbing Avater include alga^, fungi, 
X>rot<>2i5oa, rotifera, Crustacea, bryozoa, axxd s^xoixgcs. 

Tabexx altogether, 18T gexxera 108 jilants and TO 

animals bave beoxx recorded, bxxt of tbes© oixly lO 

getxxcra eaxase sorioxis trouble. Tb© l>actej“ia ar© xxof. 
coixsidored ixx tbis volxnn©. Tboy xnabo dx*inbixxg 
Avater uixsafo, vXxex-eas tbt? nxicros©ox>ic orgaxiisnxs 
xxxab© it xxxxsavoury. Tlicse orgaxxisxns do not tbriA^c^ 
in grossly x><^lbxt©d Avator, axx<l tberefox’© they do ixot 
indicate the water by sewage. 

F'rom the jioint of vic^w of tbo biologist the stixdy 
of tbo mix?roscox>ic organisms ooxxcorns the xxixatiial 
relatioTxs, wbetber beljxful or inimical, of tbeix- lift' 
X>rocessos, axxd their rcactioxxs to the jxliysical ©n- 
Ariroxxxxxerit and to nxoro liiglily dovelojxod t.yx^^ 
living organisms. Thus fresb - av at or fish feed on 
Crustacea and insect larvax ; the Crustacea 
ux>oix rotifera and x^rotoscoa ; the rotifera and 
sz.oa feed oxx algse and bacteria ; and the alga^ absox'l> 
soluble sulistaxxcos and gases x^rovided in jiart bv 
tb© decomjiosition of animal and vegetable xnatter 
brought about by bacteria, 

Tb© circuxxxstance that the xnicroscox>io organ isxris 
arc mor© numeroxis in the suirfac© layers of labes 
and reservoirs than in tb© d©ex>cr strata is doubtless 
©3cx>lain©d as an effect of light, Avbicb stimulates the 
metabolism of tb© cblorox>byll^oontaining organ - 
isxxxs by ixxduoing jxbotosyn thesis, tb© jirocess 
Avbereby car boliy drat© food materials are built xix'> 
from carboxx dioxide and Avater. Texxxxieratur© bas 
a mar bed effect on tb© x>3^^1<^ton, and it would have 
been interesting if reference bad been made to tbt^ 
influence of tbis factor ux>otx tb© Avator sujpx>li©s of 
trojiical countri©s. A©iration is another ixxix>ortaxif 
factor. Obaxxxbers foxxnd tbat aeration tends to 
tbe fox*matioxx of individual cells of algae, and tbaf 
in x>oorly aerated Avater tbe tendency is ratboi* 
toAvards tbe i>roduotion of colonies axxd fflaxnents. 
Tbe bydrogen-ioxx concentration of sam]^l©s of Avater 
t^aben from varying sources and xxnder varyixxg ooxx- 







dif^ioxis^ a,iwl iiaa x*o^a»t>ioi:r ibo ^IsbtiJ^it^ia,, -Mek ci 

of f>l»© iaMif>J©o*fc ^wixibH ixrtt/Ul i 7 e< 3 oAt>jl;y' : Iba^s l^t^gert 
in.fiK3L»€3tti«ifioly in-v^stiig^enbodl* d^ing -fco ^lx<& IcLok: oi cu 
sijifficierntily «lm;pl«» teoJbLrkXqmo. 

Atx in.'fcoi*ost>in .|;5 o±i.«bpit>or doa^lis wit>lx *1:30 micr*oeooi>io 
oirga-Txifiims jaao* vy"i*la. ixx 5>ij>oB etincl CLC^i^^oduo-tB . 

t£oro tih-o fifedsoiHLOo of ligH.* n>TXcl *lio gro-w*!!. of BX^ori^oB 
Of A *lie> -wcbllB €ti*<3 i\o* ffibArou.irebV>lo *o -blxo 
< v>voirocl <3oxxcioi*s lxaLX*l:>033iTr fx^jn.^, s^poia^os, H^j'd'rozoa., 
l3r5,^os!;oa/, ciruLB'bfitooa., ixxBoo* la.x*xra3, wojfms, cxixdL 
iifolluBos. * IE*ij>o rooBB * is * 1 x 0 5)oj>x3.1a-3f na^oxo for- * 1 x 0 
1>rcti3clTLixxg ftxx'i'.V gT’OAv^*lxs of lx_vcii'ozo£x ci/irxcl Ixr-yoatofx- 

'^rixo soxxiewlxxx* ill-ciofirsocl ij^r-oxxjx of orgxxxiLiBrrxB 
wliiolx ItxoIxkIob loj>*o*lxr-ixc £lixc 1 ororxofliirixc 1 x€l« rxxxxixy 
tiijfios Ixoorx «L BoxAT'oo of *jroijl 3 lo in -wa-for «n£>-plios- 
'X'Koy aro ixla?non*ons foynrxs axxd ayo snjnroxmdod l>;y' 
jjL !<Hoa*lx xuxon wliieli foyrio oxcicio or li>^ciroxci<lo ntay- 
!>c'i 5>re*oi3.>i*a*ocl. if |>x*08on* in o^coosb *lioy ^iv^o a 
xxiill<.>' ajx^poax'aixoo *o *1x0 Ava*or or a matjy-iron 
fjolf^iir, an<l a inxxst>", IikH^t or otfxorwiftio disa^rooalxlo 
Oflol 11*. 

IVluoix IxaB 3 ^ 0 * *o Ixo loarixod cjonoonxLni^ *lio 
I'.lKimioal xiaf/ux-o of ociorifox*oii» Bixl>Bt.anooB dorixrocl 
frcxtix nxiox’'o«G<>j>io orj^axxiMJXiB. In nxoM* oaBOB *lxo 
odour i« oaiisocl !>>' csomjpoxnxclB analo^oixB *o t-lxo 
oBBorifial oilB, and in xxxaxxy j^onox'a * 1 jo oil j^lolxixlc^s 
may Ijo soon AV^iHiin *lio coll, osjxooially* Ixoforo 
«j[>oi*iila*ioxx OX' onc 3 "»*Tnoxx* . ’"Flio oixomrx Ixor fcaw*o 
axxd odonx' liav^o Ixooxx a froc^ixcn* canso of conxjxlaixx.* 
aji^aixxB* *lxo IioB*on -wafor snj[>i:>ly. 'X'lxis xA’^as a* 
firs* a**rii>xx*od *o a sjLXon^o (^JSjpoyLQillct , 

l>iit ilt^is jxrolxalxly diio *o , a froo- swimming 

Ifrotozooix ^roixjpod in snlxsfxlxorical social olnsfcors 
firal oonxnionly jxrosoix* ixx swaxnjx A^a*ox's. Tlxo 
aromatic odoxirs somofcimcs associated AV'itlx drink- 
1711^ water arc dno chiefly to the diatoxxxacoso . Two 
jsj^focios of aroinatic odoxxr ; 

f ^rf/'j^tf>rrhoi%cLs sxnolls of violots and Jkt €tZtomc»ThctrS has 
a sixxxilar odoexr, "which, however, -when strong, 
l>cc*.07xxos fishy. 

xVix account is given of the method devised hy 
JMooro and ICollex'marx (1004) of controllixxg algal 
#jCi*ow't.hs in water snjxjxlios hy means of oojx^per sixl- 
X>Hato- IMontion is nxade of the scattering 

*>i<* c*.ox>l>€^r sixljxhate oxx the frozexx surface of 

x*c^w<-rvoirs, thereby ensuring a xuxiform distribution 
XV 1 107 1 tlxe ice xacxelts. This salt does not carter ruinate 
tlio ixlgse, and the resistant cells survive to act as a 
sco<l for a later'" outhroa-ls.- There is no evidence 
*iia* the organisms aoq(Uire resistaxxoe to the rejaeated 
a<*tioxx of . tide oopl>or snIiJhate. CShlorine is i>re- 
foirred by soxne as. an .algidde, and its addition in- 
amounts giceat^, ths xuinininnx .,let^^ 

eoTitration des^i^yS. t^d-rodonr «^d ' tasi^jar ' 


oils that are liberated ^froxn the dead; jplanliton. 
The renxovai of the? eacoess oft is effected by 

means _ of sul£>hux^xxs acid, or sodium sul;plxite, 
bisuljxhite, or thiosulphate. 

The second paxf> of the boolt is' devotedf to a 
systematic account of the olassiheation' and char- 
acteristics of the microscopic organisxxxs which are 
xnot "witli iix drinhing waters. O. iH*! T- 

Teact-boolcs of I^hysical Chemistry. 

( 1 > S'n trocl'hix^ti^ej^TL to T^Ji i/sic'oZ Sir JT axxxes 

Wallcer. Texxtlx editioxx. I^P- 3tii -f 440. (X^on- 
don : JMaoixxill7X7x axxd Oo., I.itd., 102T.) IO«. xxet. 
(:2> Ii2l^'9rt>€i,ri.t<z'ry Jt^/t.'//j<iarz7 ^ Adapted froxxx 

A Treatise oxx I^hysical Ohexnistry . ^y 

I*rof. Hugh f'?. Taylor. F^p. ix:-4-S31. (X*ondon r 
IVFacxxxillaxx axxd Oo., X-td., 111:27.) lO^. xxet. 

Hy I>r. .James C^odrington. OrocFcer and 

ll>i*. J^i'aixlc IVTixttho-ws. I*x>. vih-KSHl. (I..ondoxx t 
«T. axxd A. Ohurchill, 1027.) 21^. not. 

(4) T^z^.h/KhzLGfz jyh.ysifcciHj9oJi€.n, ^V"on 

I*rof, I>r. Klax’l delliixclc. ITuxxf Haxxde. iZxveite, 
vollstandig unxgearlxeiteto Atiflago. Sand 1 : 

«fer 2^?hy«i7cctZ'i^c7i.€^'n. dxe 

*^OA/y. ^yyr<iy€x,ttz'hzittcx,Th^ tStojffe , 

I*p- liv -f- 006. S2 gold xnarlcs. Hand 2, Jl#iefe- 
rung 4. T*p. 272. 21 gold xuarhs. (f^tuttgart : 

JTordinaxxd ISnlce, 3 028.) 

(1) AllwICICIt'JS “ Txxtrodxxction to Hhysioal 

▼ ▼ Ohenxistry ” appears to shax'o "with 

Itoscoe axxd Sohorlexnxxxer'’s Ti*eatise on Ofaem- 
istry ” thc^ gift of perpetual youth, if xxot of ixnmor- 
tality, sixxce it has ixow" reached a tenth edition, and 
shoAV's xxo signs of decay- in its tTventy-ninth year. 
There is perhaps soxnethixxg in oommoxx AV'hich iceeps 
these boolsLS in steady demand over so long a period 
of years, and tlxat something (it may be surmised) 
is a souxxd appreciation of values, xvhich has led to 
tlxe retentioxx of things that matter, oven if old, 
and to a cautious inclusion of xxoaht matter oixly if 
liltely to bo of permaixent xxtility. In other Avords, 
tlxe soeret of yoxxth seems to depend on permitting 
a xxatural process of agoing axxd avoiding artifieial 
efforts to Iceep young . 

The present period is a trying one for AATriters of 
bool*s on physiexxl ehemistry,, since it is not easy tex 
adhere to the xxoav doctrlxxe of * complete ioxiisa- 
tion * and yet to do J xxstioe to the older .dootrino of 
* reversible ioixisation,* A»trhioh aatsus embodied in 
Arrhenius* theory of eFeotrolytio disM^oelation.* 
: 3Cxpt. .^bhb^ jprMepRXt , edltibh thM» problem., is faced <3Lhit«> 
yh^xxaKiy> ; but .’treated :-with' -'euch care , and 
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*S'hLjpjpXeir9%e>'yht to C^otoh^fr X'02S 


<lisox-ot>ion l>lx£i.'fc "feHoro is litit>te nsls: t>]3ett> ti^arOjbLcsii:* 

'will Huz-vr^ t>o TOOCLil Ixls 'w^oiTcis, or -tJtx^ij iilaio 
'will Hck'V'o t^o x3.xxleein:x 'wl3.£b>1> li.ebs l>ooj^ ±^T^^yxt>. 

TPlio izxolusiozi. of ]B^£bst>*s oryosoo;pio m.o*tlro<i, vrit^li. 
OArixi.]p3xox* 3 >s i>l:i.o solv^iri-ti, a»TX<5l of tBa^laLor'^s la,-tor 
ox:;poxlxnL€?^i:i.’fcs oii “fclxo oBToct/S of iriLl^oxxsiv’c** <iryiTxg, «wro 
IrLdioArt/ioxis f>liar“L 1:>li.o ,j*P'orlj;: clono ixx 'Llie* livo 
'wixiolj. la-O^vo oleLjpsod sirxoo 'fclxo ^x^;po£Lr'£Lxxoo of "feHo 
xrxuxt^lx ocULtiioxx is sixfiioiojx.-fcly rojxi'osoxi'foii irx 1 . 1 x 0 
t>oxxt>jx odi-feioxx ; €i.xx<i l>lxis ixxi-p'r^^wsioxi is ooxxfxrxxxe><l 
Ixy- l>lxo xxj>-to-<ls*t.o olxa.x*€tot»or of t>lxo fxxrf/Jxor li'fcc?‘T“a.- 
l>xxro -wlxicli f-lxo sl>xx clout; is s.civisocl t;o ro^btl. TTlio 
a-dvioo 'fco ‘ rocbd ’Wa.Uco'r ' c'a^rx t/lxoi-oforo st;ill Ixo 
Igivoix xvitrlx ooxxfidoxxoo t;o flxoso xvlxo 'W4Ebrxt. t/O la.>>^ a. 
sixro foixxxdafioxx of Icxx-owlodgo of jjli^rsioa,! olioxxi- 
istry . 

(2) It; lx€xs a.l'wa.ys Ixooxx a. x^rolxloxxx t;o kxxo'w xv^lxat; 
l>ools: fo roooTxi tti oixd fo t.tio jpass st/ixdorxt; 'wlxo lx as 

• rc^&d Walkor ’ arxd xxow wislxos fo stixciy a xxxol-c^ 
adv^axxood Ixoo]k: for axx lxoxxoxix*« ooiirso. Tlxoro art* 
a fo-w Ixrxlliant; sfixdoixfs 'wJxo oaxx roa<l a soi-ios of 
l>oolcR oirx solixfioxxs, orx flxorrtiodynaxxiics, oxx oat>a- 
lysis, oxx at.oxxxie strocfiaro, aixcl oxx valoxxoy, axxd t.lxorx 
-proof'od fo sfixcly t;lxo goxxoral d iscxxssioixs of t;lxo 
JParada^^ fc5ooiet.y , axxd soxxio st.ixdoxxt;s of oc^^ixal 
al>ilit;y xnay at;t/e-xnj>t; fo xrxasfor t;lxo 133Q ^a^os of 
Jfci. 65* Taylor *s Troafiso on i’lxysicsal OHoxxxisfry ** i 
Ixixt; tilxoso Hoaroxiloan lal>oixrs oaxxxxot. safoly l>o im- 
3 posod oxx t;lxo lioxxoxirs st/ixdoxxf wlxo is not; a sjpooialist; 
iix jxliysioal oHoxxxisfry, and 'v^’^lioso oiiiof ixxt:ox*osti 
may lx© ixx soxno ofliox* l>x*anc*lx of c^Hc-rnisfry - 

JPox* st;ixdont;s sixoli as tilxoso, t-lio a>> l:>x*o viat;od 
ATorsion of “ Ixig Taylor ’ noAv x>xxl>lisIxod as an 
“ IEloxixont>ary T^liysioal OJxoxnisfxy "" may Ixo c*oixx- 
xxxondod, sinoo it. oroalos iTnm<xdxat.oly a now 
atixnosjxlxoro, ixxst.oad of xneroly to^lling flxo saxno 
story witli a foxv additional dotails. Tims tlio first 
oixai>t©r oxx ** Tlx© -A^tomio Ooixoojxt of JMattor is 
doxxxinatod almost at onco Ixy nxxcloar and oxctra- 
xxxxoloar ©lootroixs and tlxoir ax>i>lioation to clx©xxxloal 
tlxoory ; axxd in tlx© sam© way tlxo sooond c?lxai>t©r 
xxxakios an ©arly start witti tH© tJxorxnodynaxnioal 
]|xrolxI©xns 'wtxicix forxxx tlx© last olxaj>t©r of WaHtor^’s 
Introdnotioix, Tli© j>rol>l©xn, of iGnerg:y in 

Olxoxxxioal fc$yst©xns ” is tlxus jpxxt in tlx© foirofroxxt of 
tlx© txoolc. ; and tjxis olxaract©rxstio is maintain©d in 
tlx© Iat©r oixapftors, wlx©r© tfaLormodynaxnio treat- 
nxont is xxs©d fr©©ly. 

An ixxt©r©stin^ contrast is sewan in tlx© two 
olxai>t©rs on ioxxio ©q[xxilii>ria. Tlx© first doals 'witlx 

* w^©als: ©l©©trolyt©s ' in tlx© tiraditioxial xnaxxn©r, 

wiiilst til© sooond deals witfe. * strong ©Xootrolyt©©,*' 
from tlx© jpoxnt of *v'i©w of tlx© tHerxnodynaixxio 
activity, and tlx© I>©i>y©*'S[<link;eI €xf 


dixcstivity. Tlx© revision of ©arlieor m^irtlxoda of teaoli** 
in^ is Ixeir© oomx>l©t© and entirely satisfaotory ; Ixnt 
revxsioxx is still urgently needed in tlx© treatment oCr> 
catalysis, wlxicix is discussed as if Ixydrogen and 
Ixydroxcyl ions wesre tlxe only ]poseii>l© catalysts in 
aqueous solutions, axxd as if noxxtral salts could 
only ac5t fc>y stixnulating a Hydrogen ion to greater 
tHeraiodynamic and catalytic activity. Tlxis view is 
a l©gac*y froxn tlxo days wHen tlx© tHeory of c-*l©c- 
trolytic dissociation w^as first ©xc:j>loitod, axxd tH© 
time Has already com© w^lxen it sHould He *scraj>]p©d * 
along w-itH soxno otHor too-Hasty dedxxctioxxs and 
assuTXxjxtloxxs of tHat j>oriod, for xvHioH tH© ]pxH3s©nt 
volume ^provides a decexxt intorxncnt. 

(3) I>rs. Oroclcer and IMtatt How's claim to HaA’'© 
Had tweixty y©ax-s’ c^ac: 3 x©ri©xxco ixx teaoliirxg i>Hysical 
oHoxn istry. Hut in tHis -poriod tHey appear to Have' 
produc©cl oxxly aHoixt so von oixginal papers, includ- 
ing one on AvHicH tH© xxamos of HotH autHoIrs appear. 
THis is xxot in itsolf a disqualifioalion fexr Avriting a 
toxet-Hook, Hxxt it deprives tH© Hook of tHe adventi- 
tious aid Avixic-H a to^ct-Hook noeossarily r©eeiv«-s 
AvHen tH© names of tlxe autlxors arc' widely kixoxvTx 
as Avriters of autHority ixx tHeir oavxx field. 

THo scope of tH© Hook is very similar to tHat ol 
tHe two precedixig voliixxies, sxnce it is ixitc^nded to 
ixxclud© in a sixxgle volume iHc^ xnatex'ial neeossary 
for an Honours clogree. Xn reality tHc'* standard of 
diffieulty is a little HigHer tHaxx tHat of WalkeT•'^- 
“ Txxtrocluetion,^* wHilst it is certainly HcIoaa^ tlint 
set Hy Tx’of- Taylor. IBold printixxg, sHort elxaptei*!^, 
and a IxHeral series of 14rS Avell-drawn figures xnaKc' 
tHe Hook an easy one to read, axxd tHe question-^ 
wHieH are xxsually included in an lioxxoxirs course- of 
pHysioal cHenxistry are adeqxxately discussed . 

If, tHerefore, no otHer alternative Avere availaHK-, 
tHo Hook could He recommended as satisfying quite- 
well tHe require xnonts of students taking stxoH n, 
course. On tH© otHer Hand, ixx tH© opixxion of tin- 
reviewer, it does not give promise of-displacing ©itlic-r 
of tHo two preceding volumes, sine© 'Walker didac-tic 
skill is still AvitHout a rival in tHis field, and Tayloi*’*^ 
Avidor ©xcperieixo© ©naHles Him to write AvitH great c-r 
autHority wHexx dealing AvitH controversial questions 
or Avitlx unsolved proHlexns. THe student would 
tHerefore lose ratHer tHan gaixx as a result of paying 
five sHlUIngs xnore for tHe larger volume. 

<4r> I*rof. JTellinek^s ** X.»©HrHucH d©r pHysika- 
liscHen OHemi© ooxxsists of five volumes, vrHxoH jt 
is proposed to issue yearly in tHre© parts, at a 
price wHicH xvill H© increaaocil Hy lO to iwar cent 

aHov© tli© p3r©sejxt ©uHseriptiewu rat© wlxem tSb© 

. volt^oat© ts ©onxple^* ' ' ^j^esent Ui.- 

I eludes^ t^hL©"1Birst of jpifeHoTiatt 







m«bx-3s3a, ctxidL OJcieF ^ t^liLixrdl c^f t>lie Heoo3MS. volniaao^^ 
^nclln.j^ €bl»z-uf»t;l^ ijx -t>Ho\ J3[^cl<2iei of b. Be!Xi.i>eixi.oc» cues. 
2 >. j2T2, art: a oo»f>- of SI adaajrluES. riTlio oosxiX’^letie wosrls ^ 
xnay t?Iiorefo3re covar zn oz-o t/tiazk. 4000 f>a^ea axzcl ooai: 
pozlbai>s :£SO. A wozfe: of tvlila sizo is t>oo t>ig t>o foe 
\x»o<i as a i>03^-l>oofe-, osjxooially' wlxeati t^lxo st>u<lent> 
lias t>o iroaci lt> in a^ fox^ij^x lan^na^o ; 'fcm'b it> is t:Ixo 
t'.vpe- of l>oofe. w^HioH Ooirman aizt>lk03rs Ixavo a spociai 
«k.ill in p^rociiioiiXjg and iHIngplislx zoadezs aarcs soxno-- 
timos g:lad t;o consnlt;, TClxo ax>}>^axranoe of a sooond 
<*4:Htion xnax l:>o t^ajkon as oviclonco t:2xat: -fcHojpo is a 
fxiixrko’fc foz sxioii a txools:, oit^lxoT' in. it>s oonntiiry of 
origin oz aixroad. T. IMC. XiO'wnY. 
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r*^ti<r<xi <yJi€^'mijstrif , X>i*. <T, W^. JVLollor. Vol. 8 r 

JV , P, Pp. 3c -+- J I lO- (l-iozxcloxi : JL*on^mans» 

<4rooix ami Oo., 11>SS,> C>3.«. ixot;. 

r' ■ '111 \^olximc^ of IViollojr’s C'Jom pzoJhonsivo 

A "'JLVt^ataso oatTrios *tKo simx^lo S!ti1:>-trif lo JST.P, , 
If e><|nalljv^ simplo svil>-t>it;lo of t:i\o firs-fc 
JHC.O. rt. is in many zospootis a crT*it:ioal 
\^<>ln.ine»> sinco t.H& olioinisfry of nit/zo^^on (aixci in a 
It-ssor tlegrco t-lio samo sfcafomont; may Ixcs mado of 
I>>»om}>1j ozos) lx as iitxcloi'^oncj an €^xt>onslvo trzans- 
i'f>mxa'ti<>n ixx many of it>s sspeots sinoo -fcHo firs"fc 
\"olxinxo of t/lio t.r*oafiHo %vas issiiod in 10S2, and it> 
vox*y xvoll Havx=? Iiax>l>ojxod t>liat: tiJxo t-zoatiiso 
Avotxld liax’^c^ la^^^od Ixoliind, and sliown si|^ns of 
I>«'inf 5 ^a liftio oixt>-of-daf o at> flxis stago. A st>ndy 
<.f t^lio xxow volvimo inxmodiat>C5ly dispols -fclxis foar, 
.-^iiioo t>lxo ant/lxoz Has Had an alnxosf xxnoanny snocsoss 
in soai’oHin^ oxxt; ovon t:lxo loast: profontions of post— 
Wax* x>nHlioaiiions and sestiliin^ fHom in plaoo in His 
ntti-rs-t-ivo- 

'^rtiis foataro of tslio xxow volnino is x«roll illxxst:zat:od 
by tiao sectriOns on THo valoncy of xxifx*o^oxx **’ and 
on THo ooxxst-ifnfion of t>Hes ammonimn ooxnpounds 
and tHo ammlnos,** xvHozo -tHo old Hisfozic foznxnlas 
arc- rofainod ixx t>Hoir pzopor so-fet-in^, l>nt> ar-o sxip* 
plonmntiod on ono Hand Hy Womor^s foznxnlas and 
on tHo otiHor Hand Hy formnlai Hasod npon t>Ho 
oloc-ironio -bHoory of valoncy- TH© axt'bHoz*© tcroat:- 
inent of oo-oxrdinatrion oonxponnds is indood ©xoop- 
tioiially aHl© and an'tlxori'bal^lAr©, altrHon^H H© Hets 
not Had t>H© .oppoirbtxn.it>y of ao<5|^nmin|g t^His antH^ozlby 
l>y <.>ri^inal woxrljC' OXi 1>H© saHjoeb- 

Idx© a^ot:ton on ** Allobiropici fox-ms of zxitoo^on 
Im^ut-s t>|gi^. tiosfjimoni^ t>o bHo axxbHor’s slclll and 

Iiorssvroxranb© in lacooping His-' narxrabivo' vip'-bo-dabo* 
aitioo pH^^ibed and oHotnical bHsoxnrabions aird oibed 
rij^rht ixp 'b^ X9£^T« HaiolndlnjS oonboxxba of annxn^^tr" 


of lobboXTs bo ^Nr^r3rxm3m, wiHioH ax?o x^nobod alonjjS wibH 
bHe znoir© otnHsba^bial oonbriHntfioxls bo aoionbifio 
llbaxTabxix-©. 

T3CHo soobioxxs "wHioH deal wibH bHe : 6 L 3 c;abion of 
nibx*<>^en Ha'v^e bHe saxne ^enexral oHaTacbc«r as bHe 
zesb of bHe volnxxxe, sinoo bHe anbHor j^xres a -irexry 
iaz^O zani^e of zeferenoes bo o]dg:inal libexrabixze, 
wibHonb abboxxxpbing bo sixpply fnll dobails of becH- 
xxioaX pzooesseS;» albHoxx^H several of bHe px-ixxoxpal 
't>y£>€»et of eleobric fnimaoe are illnsbrabed Hy sixnple 
diagrams. THe seobions on vaxrlou-s xxibrogen coxxx- 
pouinds ooxxbain some nxxfaxniliar inforxxxabion* as, 
for eiTcample, bHab a freezin^^-poinb dia^raxxx oan He 
dra'virn bo doxnoxxsbrabe bH© orysballisabion of solid 
JSTstCy^ froxn a xnixcbnre of IN'O and JST^O^, axxd bHab 
nibrio oxide forms a braxxsienb eoxxxpocmd wibH 
eHlorine of blxc^ ooxnposibion NOOl^. ’!X*Ho exisbenoe 
of N'OJ^jr, IN'OlStr^, and NOJBra is also indioabed Hy 
blxe same xnebHods. 

PHos^xHorns provides less scope bHan nibro^en for 
inberesbin^ paragrax>Hs, Hnb is discixssed AvibH eq^ixal 
eflioienoy . *T'Ho polar forxnnla for pHospHortxs penba- 
oHloride sHoxxHl, However, Have Heon abbrxHnbed bo 
lL«angmnir, axxd HiAgden^s evidexxoo for bHe exisbence 
of a semi -polar Hond in i>HospHoms oxycHlorlde 
xni^Hb Have Hoen cibod. THo forznxxlee assigned bo 
bHe polypHosx>Horic acids sure of an old-fasHioned 
bype, in w^HicH bHe pHosplxoms is generally cjninqtxxe- 
covalonb, Hnb btiey ax-e scaxxiely open bo cx-ibicisxn 
in a breabise w^HicH Has a defiixibe Hisborioal cHaraober 
since bHe fomixxloo are generally bHose of bHe aubHor 
wHose world is Heing dosciriHed. 

X>r, IMLcllor is oHvionsly nob daglgin^ in bHe 
Jderenlean basic bHab He Has xxnderbalcen, Hnb on 
bHe conbrary proceeds ** from sbrengbH bo sbrengbH,’^’ 
and oan cerbainly He ooxxji^rabulabed on bHe 
vigonr and efiftciency of bHe labesb seobion of His 
w-orlc. 


]Ml£Lrjria.£:e at.ncl HA^aberaiby. 

or of MTct^rrimf^G ^ 3S*ox-xnan 

fXaire. (TTo-day and XTo-morToxv £;3eries.> 3Pp- Od, 
(I-»ondon r JKLegan Panl and Oo*, X«bd* % XSTew- XTorlc ; 
J£!* J?. X>nbbon and Oo., 102^T.) Ss. 6cf* neb. 
Ji<£otHe.rHo€3€t ccTzd^ JS^rtevni^st. IBy CXHarlobbe IHTal- 

dane* Pp. vi -t- (X*>ondoxx ; OHabbp and 

Windns, XO^-) €1». neb. 

<X> TV/r Heixxg wHab ib is, majrrila^ar nmsb 

JlMI- He nnsnooessfnl in bHe ^reab of 

*oases. Xb is so Heoanee of bHe j^eneaeal xjgpsa:^i£:!anoe of 
m-abbaxH^ relabin^ bo sesc, bHe ibeemXb of a fanXby sex- 
«dLbU»ablon;, and IM^eanaa j^rt^ndioes, bHe fx-nibs 

dll! %libj4Hdj^da ^ 4febaiC’ireondneb Hawed on bHe 
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iroll^ious ajrxd aooiaJ. :pjroliil>it>io]as wliiolx doi].l»t.lef9i3 
oxxoo sorvodt tijtioir piu-]pos€»3 Aire xa^ow 3 xxomt^ 

ooirta*inly ebTi.sbCfikjroTXo\x», TKe si>£Lzxcifikx*dLB of t> o-da-y are 
tiHoao of t^lie axxeieriLf JL^raelil^ea aia modifaed l>y t>lae 
OKrisfiaari. Oliiirclies, aixd more often tlaan xxot Ixav-e 
no relation to Ixiolo^ieal faet or to modern »ooial 
xxeed». 

IMCr. !]^orznan iFfaire malceB tx%''o a^stanx^xtions. 
J^3■ormal ises^^xxai activity sHonld Ixe made j[joe 3 sit>le 
wlien onoe j>nl>erty lia» been attained. Se 3 s:nal 
oonfi^e^s is tlxe jxrixnaxy olxject of nxari'iage. He 
ax'gues tlxat tlxore mnst l>o eitJxer early xnarriaj^e 
'a'itlx oontrollcMi fex'tility and easy divorce, or else 
j>reinarital e>e:x>erienoo xvitli csontrolled fertility, safe- 
guards aj^ainst venereal diseases, and tlie i*emoval 
of tlie stigma of illegitimacy . Tixon^JU lie is of tHe 
of>inion tlxat tlxe lifelong monogamous mari*iage is 
tlie ideal, lie does not- give l»is reasons for tills 
ojpinion, and suggests tliat legalised jiolygamy will 
l>e ro<g[ Hired for tlie majority. He foresees tlie 
develojiment of male jirostitiition, and of tlie eugenic 
conscience. One can read tlie liook. in Half an Hour, 
Hut to destroy or to HanisH its arguments wdll 
recjuircs mucH longer. 

Axx attitude tliat is commonly regarded as 
tyjiically masculine is oxjirossed in tHis HooH Hy 
one tvHo certainly is cHaraoteristically feminine. 
THe autHor, in seeking an exc;f>lanation of certain 
aspects of sex relation sHips, Has, w^itH an energy 
tHat is remarkaHle, traced tHe Historical develop- 
ment of woman in Her i-elation to man and to tHe 
community from tlie earliest times, extracting from 
Her records recipes for tHe cure of modern ills. 
SHe depicts tHe relative licentiousness of tHe women 
of tHe pastoral dew^s, tHe Harem-liko existence 
figHtened Hy tHo institution of slavery roacHing 
its jzsenitH in ancient Ox’eeoo, tHe institution of 
tHe class of exalted prostitutes, tHe period of tHe 
deteriedration of tHe respectaHle ivoman and tHe 
aHasexnent of tHe prostitute class in Home, tlie 
inception of Jkif ary-w'orsHip and tHe development 
of cell Hate female orders, tHe middle-class revolu- 
tion wttH its development of a social and economic 
amHition on tHe part of woman, tHe lessening of 
tHe incentive to maternity and tHe coincident 
increase in tHe demands for personal freedom 
resulting in tHe spread of feminine celiHacy, and. 
finally tHe odffects of tHe 'W^ar upon tHe position 
and tHe attitudes of women - 

THe autHor concludes tHat tHe position and tHe 
attitudes of woman to-day s^re tHe results of tHe 
introduction of OHr^tianity wdtH its .^^a^aise of tHe . 
oeliHate, tHe aHolition of slavexy", and;.df tHe com- ' 
jpetition of Home jemd ind^sta^. THere eodsts a 


widespread and exaggerated sentiment^ adulation 
of motHerHood . associated witH an increasing :un-> 
willingness on tHe part of w^omen to. undertake its 
duties. - SHe Holds tHat tHe seJcually nornial. Wonian 
is one wrHose career l€»ads or sHould lead to mating 
and motHerHood, and tliat tHe real enemy of 
motHerHood is tHe non-rejiroducing female intorsex 
-wHo deviates more or less markedly towards tHe 
male typo. Xn tHe past it Has Heen tHe least 
womanly wHo Have fouglit tHo Hattie of tlieir sex’s 
omancix>ation : it is tHe elderly virgin tHat Has 
nurtured sex-antagonism , composting w^itH tHe male 
oconomically and refusing to conform to His ideals 
of sex relationsHip. THe present conflict of tHe 
sexes is diie to tlie anti -Hiologi cal infiiienoe of tHe 
OHristian religion in tlie past and to tlie recent 
activities of tHe non-reproducing W'omen , w^Ho,. 
w^Hilst Heing Hiologioally superfluous, arc.* socially 
and politically induential- 

IVTrs. XXaldane deals witH Her oj»pojnents not 
gently ; sHe uses tlie Hludgeon somewJiat too 
readily. Hut eerfainly sHe sc*.ores Hei' points. 

.H’. .A. 15. OuKW'. 

Systems of F'orestry. 

X*rof. Xt. JS. Troup. 
{Oxford I!danuals on J?*orestry-) X^p. xii H- 200 4:1 

plates. (Oxford : Olarondon X*ress ; X.#ondon : 
Oxford XJniversity X^ress, 192S.) 21. ■9. net. 

f^'W~^XX!E destruction of natural forests still continues 
M tHrougHout tHo ivorld. Xn Xtussia, Oanada, 
and tHe XTnited ^4tates, w^Here tlie gi'eat Hulk of 
softw-ood (»-e. coniferous timHer) is produced, tlic^ 
lumHering operations of pi^vate owners as a rule are 
purely destructive, since no efforts are made to 
secure tHe groivtH of a second crop .of timHer trees 
on tHe felled area. As a oonsequence, a famine in 
tHe world’s supply of timHer is predicted to come in 
tHirty or fifty years’ time. Is tHero no remedy ? 
Oan tHo proHlem of tHe world’s future timHer 
resources He solved ? THo answ er is tHat in T'ranc*t^ 
and Oermaxiy scientific metHods Have Heen gradu- 
ally evolved, Hy moans of w^HicH tHe original forest 
areas are not only cojMorved Hut also rendered more 
productive. In tHe so-called * managed forests ’ of 
tHese countries, new crops of trees come ixi succes- 
sion on tHe ground, and tHe HigHest possiHle yield 
of timHer is extracted year after year- THis- 
regular * sustained yield * is mucH more econdmioal 
tHan intermittent or spasnqiodio yiel<^,^ , , i 

THe different modes' of scientific treatmient of tHo 
fenrest, current on tHe continent, are ^ .tie^lHnicaliy 
called * silvioultuaral jsi 3 rstems,* oan'H^^ grouped 
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io.t>o a*l>OTrti a. ^XViazijafexrra^ fcoi^dt 

'fcli.^o ' ajrfettoflDtia liarsra llbee;^ /axEooeasfiall^ 
&j[>pliad irx t,hi& ^G'v&rxiJoaLexxfi foTrestus of 3[i3L^i«r ojotA tJio 
XJni-fcc^i aiudl witili. auiitial;»lo 3E]dLodiiS.oat>ionLa 

ooixldL 1^0 ]p?*ao”fci»o<i iii Oi^at> HBaritsadn., 

OTluo variovis sy»<>oms axo caxofxilly e^cjplatxxc^d loy 
JProf- 'X'xovii> ixx t/lxia escoollorkti t>©act>-boolc:, wlxiolx is 
aptily illiis1:>ra-te<i "kyy foll-p^a^o xepxodociiiorxs of 
jil^otograplxs of aot>\xal forosfs, Ownoxs of laxgo 
woodlaxxcis arxcX ’vs-oxlcing foxostiors will ilnd -blxo 
i^ijl_>joot^ pxosoja.'fcod in an in-fcoxciS'tin^ mannex. X>ooaX 
o:x:«xmploB axo cit>od, so t>liat> tilio l>oolc will soxvo as a 
jjriiido tio st>ndont;s ixx qi^nosti of pxaotiical icno'wlodgo of 
t>i<^ vaxioixs systioms- IKo-tanis-bs will t>o ini>e>xost>ed 
in 'tike'? vaxicsd and oft>on poonliax oasos of nat>xxxal 
T’t*f 5 orLoxat:ion in w^ild and onltivafod spooios, as t/oalc 
in Tlnxxxxa, wixifo mnllxoxxy in Tndia, lodgo-polo pino 
ixnd X^o\xg:las fix ixx ISToxtlx A.moxioa- Tlxo soodlin^s 
of f Ho last. spooi€3S ofton axiso ixx axoas dovastatod l>y 
iii'o, fxom sood st-oxod in tHo ^xoxind- 

''CHo oldost sysfom. Jknown is t>Hat> of ooppioo, 
wliioH w^as syst-onxal-ioally pxaotisod l>y t>Ho Jrtonxans 
fox tHo pxodnotioxx of fixow'ood, vino~st:ali.os, and 
<»t.ln*x small nxatoxial ; axxd sltox-ti xotatioxxs wexo 
^vriox3tc'>d , yoa.x*s fox olxostnixt axx<l olovoxx yoaxs 

fox' oalc- IPHo oox>>>joo sys-fconx is still xisod in 
I'dngHxtxd to gxow^ oalc, asli^ olxostixu.t, aixd Haz:ol« 
f^>Pf>ioo witlx stixixdaxds is anotHox xxst^fxil systom 
on pxivaf/O ostafos, w'Hoxo it is xitilisod paxtly fox 
j^amo pi'osoxvxjs and i>axtly fox foxicixxj^ nxatoxial. 

nirixis systoxxi Ixas >>ooxx oixiployod sinco tHo tw'olftlx 
<?<’Jixtixx>y at Mloltoix Ooxxstalxlo iix INoi'f oik - X^lanta- 
lioixs of oxcotio spooios, as laxoH, spxixoo, silvox fix, 
and Oox'sioaxx pino, axo xxsxially w^oxkod on tlxo 
oloax-oxxttiiig systoin ixx. Kxxgland, Tlxis pxaotioo is 
now imitatod iix fc!>ontli ^Afxioa, -A-xistxalia, and 
-N^<’tw' S^oaland, "wIiloxo cox'tain lSrox:X;lx Amoxioan 

tipooios ax© mox© pxofitalxl© to i^owr tlxaix tH© nativ© 
i r-eos . 

Qiaa.xxt:um IMLedristnics. 

e.ch.ci.n,ia<s , 3Sy Ooox^© Bixt- 

wistl©. f:^p- 3tili -+- 200, (OaxxxHxidjg© : At tlx© 

IXxxiv'OXsity l^x©ss, 1028,) lO^, not. 

"VTi. 7^ tlx© Histoxy of tlx© pxogxoss of atoxnio 

▼ ▼ physios dnxing^ th© twontioth o©ntxtxy ©oxn©s 
to Ho wxitton, thx©© dat©s will c©xtainly ocovxpy 

proxxxhxfsnt plae©s' ^ lOOO, wh©n jPlanols: pxxhlishod his 
resGaxohos on th© disooixtinxxoxis ©xxxissioxx and. 
a'bsoxptic^n of ©acf«»r0y i 1013,^ when 3^phx deariy©^ 
tKo «^d »,ydf>exg’s ooiExstanf^ in terror 

of krxo-wxx physioal pj^xiantities from, odhisn^ia^aisioii 
of H.uth©r£oxd's . modol of th© atonoL ^ 


yrhcyx t^© rx©w th©oxi©s of q^txantixini notoohanics w©x© 

oxigiinated . 

l!dx« flixrtwistl© has alx©ady doalt with th^ state of 
th© qtxxantxxm th©oxy lmm©diat©ly pxioxr to th© new 
woxk in ITh© Qxianttx.m Thooxy of th© Atoxn.** Th© 
px©B©nt hook x©stxm©s th© story fxom 102S- Xn; this 
oxxxoial y©ax, XX©is©nh©xg ©nxxnoiatod his n©w^ s©h©m© 
of qixantnm kinoxnatios in whioh th© dynamieal 
©pxxatioxxs xotain theix elassical foxm hnt in whioh 
th© oommntativ© law of xnxxltiplioation does ixot 
hold. This is ©ffeoted hy xoplaoing th© olassioal 
x©px©s©xxtation of a vaxiahl© in X^'oxxxiox soxies hy a 
matxixc ox tahlo of t©xins hiiilt ixp fxom thos© mag;ni- 
txxdos w^hich axc^ c3c;p©xim©xxtally ohs©xvahl©- Oon- 
onxrxently with this, X>ixac, woxking on irxd©p©nd©nt 
lin€3s, foixnd that th© p^xiantxxm conditions oonld 
h© ©xpxcsscd hy th© l^oisson hxaokct of classical 
mechanics. H© fxxxthox showed that difhcxxlties of 
d©v-isiix |5 a sxxitahl© schexn© of matxi^c diffexentiation 
conld h© a-v^oided hy his method, tho xnatxiXL x©pxo- 
s©ntation heing only xxecessaxy to intexpxot th© 
fxxnctioxxs of th© dynamical Araxiahles xxs©d in tcxxns 
of tlx© oxdixxaxy nxxmhcxs ixx whioh th© xesxxlts of 
©3K.p©xiiixont xnxist xxecessaxily l>© ohtained. Xxx th© 
same yeax th© thooxy of tli© spinnixxg ©leotxon w^as 
given hy XJhlcixheck and Ooixdsmit. This theoxy 
©nahlccl Heiscnhoxg and doxdan to pxov© th© 
^-foxmixla, pxcvioxxsly ohtained ©mpixically hy 
X«and©, and also to jxxstify Somm©rf©ld*s foxmxxla fox 
tho XBases hon-IBack effect. 

While these theoxies xvexe heing ©xjxloxxsd, 
fcSchxddiixgex seisKod on the now^ ideas of de Ttxoglie as 
to th© waves associated w-ith mattex and attacked 
th© atomic pxohlenx fxom an ontixely diffexent 
aspect , hy assuming tlxat in th© oas© of mechanical 
systems of the atomic scale of smallnc^ss the 
phenomena should he xepxesented hy a wave motion 
xathex than hy th© xnotion of a mass-point. He 
dexived a difiFexential eq^xxatioix fox the^wav© f unctioix, 
and hy xrxeans of th© functions ohtained fxom 

this ©qi^uation h© w^as ahlo to thxow- a fxesh light on 
atoxnio plxenorxxena. MToxeovox, X>ixac was ahl© to 
dexiv© th© IXeisenhexg matx'icses fxom th© 
funotioxxs. 

Schxfxdingex’s woxfc was fxom th© xnathematioal 
point of view a gxeat advance, sine© the thooxy of 
difFexential ©C|^uations on w-hioh it is hasod is not 
only mox© familiax hut is also a mox© .dev^sXop^^d 
hxanch of analysis, and lends itself xeadity to 
axithmetical coxnpxxtation. , 

Xn th© pxesent hook thp amthorr pore^ents a 
oompl©^,xeMOned:« and ©xipdnpnf^y aopount 

hf all. these i^eoxies. Thos© who hayo xead the 
oxra^pzxj^ mprnoirs as they hav© ap^^axod 'will 
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woloojan.o t;l 2 i£i al>le Si:i3iai9a.«i,i:r3r ocE ini.x>ox^t«bZiLt> 

fo«ttiUTC»s, WJ3II© ot-laiears ti<y jolow iie»lGl 

will l3<2» t>o liLfibvo ,aa3t cboboiaxil^ of tJbLO 

flieorios ixx> tso <3.€afijntil>o 'wlaioli wdll gfivo t/Hem. 

aii oi>i>oi-t>t:iJcxit> 3 r of boxsttioixdLiixg; wi-fclx flio now worlc 
wliiohi i« oon.'fcinusLll^ a.I>X>oa»rin^.- Tlio snl>Jool> of 
t>Ixo letetf oHa.^fi'fcecir, HTliNO oasesn-fcial in<iofini-tono»s of 
q[tji£Lnt>\xm 3tnooliLarnios, ” stleo l>oon doctlti wit>la. 'tyy 

liolax* In «b roGonii B n j^x^lomoxx-fc fo IST^Tcrit^ES (IST. 13olii-, 
lSrj!LrrxJK.a3, Ajpvil 14, 102S), l>vit> -fcliis nooci not> l>o 

rojgaiirdocl ^©ssimiist-ici euiagiix-y- foT t>lio futtixiro of a. 

fxold of in^jniry w-lxioli lia.H a,ll -tli© vi^oor of its yoofcli- 

IVL. AdiT^-Nric-T'noivtsoas^ . 

Bx’a.ijns of Aj^^cs and :M[en- 

1Z^& jf5ro»z -<4jc»e to JVJct'n. * cl G<r»LtT‘it>'iJtt%on, to tThe. 

cjjf ttt>^3■ JEJTfoZ'U.tioTL CLTLct JL^G'tyc.Zo^rTLcrvt o2 tlh& 
H'lLTn^rh ^TCL%7^, ifrof. IF'rocloi-iolc Tilno^r. 

W'itli OiLaptiors on tilio Il,©oonst>T*nction of tho 
Ox-ay* MCattox in tlx© I^xiniato 3Bxain Bt©m, l>y 
l^xof- Honxy Alsojx H.il©y. In 2 volixmos. Vol. 1 . 

acxvii -+- 4T3- Vol. 2. 1^I>- xcv -i- 4715- 1 120. 

(IrfOndLon : H. IK. l-^cwis and Oo., X^td., 102S.) 
lOS^. xxet- 

massiv© and ©xjxonsiv*© txoatis© it w-oigHs 

_JiL„ 11 i>onnds O omxoos and its i>xico is Q gninoas 

oonsists mainly of dosoriptions of tlx© (nxaoro- 

sooi>io) foxxn and i>roi>oxtions of tli© Qx&y xnattox in 
tH© Ixx'ain st©xns of a s©xi©s of l?ximat©s- Tlx© 
l>xxri>os© of tiiis immense lalxotxx is not altogetlxer 
ai>i»ax'ent ; fox tlx© d©scxix>tions ax© A^af^n© and often 
xnoaningless. Tlx© i>lxotogxai>lxs tliat axe x©i>xo- 
dnood. as Jxalf-ton©s ax© fox tlx© xxxost i>axt l>lnxx©d 
and indistinet ; and tlx© lino dxawings tlxat axo 
intended to intexi>xet tlxes© indistinct- i>liotog;xai>lis 
excaggoxate tlxoix dofoots and in some oases intxodnoe 
.exxoxs not in tlxo j>li.oto^xai»lxs . 

I*fc is, Ixo'we’V'ex, not moxely tlxe xeooxds of Ixis own 
oixsex'ssrations and tlxe flgnxes tlxat disi>lay inaoon- 
xaeies. Txof . Tilney^s xefexenoos to otljex wxitings 
axe nntxijstwoxtlxy, and in some oases tlxe mis- 
xejxxesentat^ion of tlxe 'v^lews of otlxex anatoxixists is 
so ^xoss as oomi>letely to invext tlxeix xeal ojxinions. 

Tlxe inv*©sti|^ations of tlxe last tlxtrty yeaxs Ixave 
emjxlxasised tlxe fact tlxat tlxe jpxo^xessixre nxodi£Loa-> 
tion of tlxe -v^isnal oentx©s is tlxe caxdinal factox fox 
tlxe corxeot, intexi>xetatioix of tlxe distinctive f eatnxes 
of tlxe lE^ximate ,l>xain and tlie exe:i>lanation of its 
evolntion. Yet in tins xxxaasi^o txeatise on tlx© 
Trimat© Ixxain not only is tlxem |Xo x^f S^ronco to tlxis 
mattex, Ixnt also, wlxat is even .i:noxb .^toixn<^^ in 
tHe closely jpxinted ^^"'yaiges of Ixilxlios^iraxxlxy tlxGxe 
is no mention of <nox in tlxe texct. any of 


aoqtxialntanoe- witlx>' tlx© worJk, /.of ,, 

■as ^onaJkow* Brians ,3Etxodtj^aiam', ' iatto 

Icowslci, SxbwcRTC^, p'l^xd in fact most of tlxose 
Jxave pxeated onx nxodexn Icinowledge of tlxe X^xixnate ■/ ' 
Ixxain 1 ^ ^ '>’V.Vv 

In Ix is forewoxd Txof , Henxy T’^tixlield Oslxoxn 
infoxms tlxe xeadex tlxat tlxis txeatise ** contains tlxe 
Ixasis of wlxat to oxxx Icnow-led^e is tlxe flxst 
stxidy of tlxe j^enesis of tlxe intimate and intexxxal 
stxixctxxx© of tlxe Ixmxxan Ixxain in ooxxxjxaxison w-itJx , 
tlx© Ixxains of ixrximals nxox'© ox loss xxeax'ly x*©lat©d to 
man ” ! Tlxis daxing clauiixx coxa Id l>o made witlx 
aixy sojxxlxlanco of jxxstifioatioxx oixly Ixy a wxitex’ *wlxo 
assnmes tlxat Ixis xeadei-s axo xinacq^'U aiixted. w^itlx 
tlxe -woxlcs of tlxe gxeat jxexxxologists of tlxe xiiixe- 
teontlx cexxtxxxy and tlxe xrxodexn txoatises 'w^xitten 
Ixy IMonalcow, .Kdiixgox, Axiens ICajxjxexs, JBx'oxlxxxaxxix , 
Oslsiax Vo^t, Ir^adexrxalcex, Axxttxony, Uxotxwox, aiid 
scoxes of otlxoxs wliose woxli lias Ixoexx i^^xxoxed Ixy 
Txof. Tilney. O. Tix-LioT? Saxix’xr. 


3cientifxc: Baclsgrxoxxnds. 

(1) jltclLffion, rt^r^rt jSc%&ifTC& .* corn^itlcrcft Zn. the^ir 

toflactrl JEteZcLtLorhs . lly Oil axles Wixxgx^x. (Uexxxx’s 

£5xxcj>enny I*il>xaxy, !No. 144.) 71-1. (T.i<xix<lojtx : 

Ilixxxest lienn, l-itd., 1512S.) 0<f- 

(2) 2Cctrht'*s o2 2' eZe.otoy%c<xX ; 

2 ^rcLTLslcLt^(t^ 'H.yitH cltl 2 rLtrcxZ'uct'io'n.^ arxr/ 

^rhdZ'^irC^t 2rL€Z€ix. 11 v X>x. danxos Oxood IVIox'editli . 

Tlx. xcc vii -f- 208 . (Oxcfoxd : Olaxendoxx Txoss ; 

I.*ondon : Oxcf oxd Uni vexsity Txess, 1028.) 12^i. Or/. 

net- 

(3) fZV^e ZJ 'yhZg['u,€i JStcLt'LLs 0 /“ JMicLrr. ^y II>x. Uoxlxext. 

Wildon Oaxx. T-p. 210. (I.iOxxdoix : JVTacmillaxx 

and Oo., Ltd., 1028.) 7v5f. n<3t. 

(4) N cLt'hirG CLifLct iJfoft .* ZTLtT^ofZ'td^tioTL to 2rH€S-Zstic 

^St'tLLZ'ie^s , 'uyittL etjpe.C’-ictJr xe/ex€r«x,cc to tThci 2t&t€X,ti,oirLe of 

ctr'nxir 2 teX'i 0 lorL, 3Sy I?xof, 'W'illiam T*ixlton. 
To, xcvi -f- 204. (JE^dinlxnxsIx : Tv aund T. OlaxU, 
1027.) 0«. 

<S) JSTcLt^i/rcLZZairL CL'rLet JSteZ'i^ZovL, HBy Txof, I>x. Itndolf 
Otto. Txanslated Ixy Txof. 3. Axtlxxix Tlxomsoxx 
and Maxgaxet It, THomson. Edited witlx an 
Intxodnction Ixy tlxe Itev. 'W'. I>. Mloxxison, Ite- 
issue. Tp. xd -h- 374. (Eondon i 'Williams and 
USToxgate, Etd., 1028.) net. 


% T^TTH tlxe iixcxeS'Sin^ specialisation of scipntifio 
▼ ▼ etndy, men of science axe feeling: tHe aieed 
of pxovidixxg tlxeix own paxticxxlax ^3eld wit^ isidm^ 
moxe genexal. fxackgxomxd. TCence an increasing 
interest in tlxe Ixistoxy and. pliilosoplxy of , science - 
I>x. Bingex*s small yet adxKiixa'lxl.e Ixool^ ^n 3Wfossxs. 
Bexxn*s series <1 ) is xxx>t a fxistpx^lpf, tlxe deyel^pfwn^®*^^ 





t€> 0<5iCo2>eir X^2S 


of »oi6n.oe, t>ut> slcieiKsli. iyt relsktaonja ixx ;pa^t} : 

f>ot>weseda t>Ho scdezxt^i^o' jeuol^I t>ixe^ x^llgious iTi-toires-te. : 
Tijio ooiidB^o Ii-iiaasolf t>o laao^Jeom. 

doV&lo;pzxxen.t:»» ^oqs ‘bisbo]li: ±o t>3iLe Xoxiii^Ln. ^ 

of til 3 .o leiac^H o©xxfc«3t"y: aa^o., €ta3.dL oA.xx'ioa xus *fciko 

aixoionti £b3:x<5L ]oaLO<Xiova.l: jaoriocls lio tiliLO mOdLoarriL- Ort^ 
xxot>oa wl-fcjbi ixi.t>o3ros*t Ixo <lo^s jixoti a^titeiTbwte t>lio 

<l€5oHrx€5 of tiHc! scrioxaioo of snitiicj^oitiy tio “fclxo iri»o off 
1 ^liriatiiani-fcy, 

“ I^es-pitio “felxo «f>roa»dL of ^Ixiloso^li^r Ib^ksod oxx 
Ht'iorLCO, <> 1 x 0 o1:>seT*xr«x-fcic>o.«bi CbofxAri'fcy of o,-rx<>ic| txi.t>y' wjbxs 
mIowIv^ in “fcixo ;p£ir^a.n w^oir*lcl f 1701 x 1 . «.l:>on1> lOO n.o. 

AIjouIt- a.T>. 200 iti o38:x>iro<i "«vit>lx f^-tolom^ a.n<i Oa-loix. 
clooflty of ol>MOXva.<>ion , sb» wo lx«xvo «oon, 'Wi^xs fHo 
of in'toxrxo.lly SLOfixxg o£bix»oft. Xxx orii^in i<> lxa.cl 
1 >t.liiixj 4 : <>x> do w'it;!! Olxrisjit-istnit/y , wliiolx 'W'^cxek no<> yo<> 
ill ix {>o«it>ion l>o Ixsxvo it>s fxill offoofK on j[x£t^£Ln 
t ^ ’ 

-Ai>£>a.xon<>ly , nn ini {>OT^a,n-fc ciififox'oxxco lxet>-woon onx* 

I »t*tN-«>nt> sxncl fli£xt> of t.lio cxxxoic^ixfs xvaei <^fio><> 

A\ iK^rtMXfci motloxn «oi«*noo ix£X£;» loci <>o a-n a.<:<>i</\xcio of 
( • I jf i jriiisin Ixy ^^ivin|^ ns ooixfrol ovor INat/ixxo, <>lio 
^^^•U'lx<30 of a-txfitinify offc^xocl no snoix ooxxfxol fxncl lod 
ttt ixix at;t.it>ndo of j^iossinxism, siiioo Nfxt/Xixo sooinod 
i IK lilForesnf oi* Jiosfilt^ <>o nicxix- ^X'*His iiossixni«t>io 
*i.lt it>ndo is "Lncrot-i ixs a/« ■w'^oll a/» in 

Alixrons -A.ni’c>1 ins, ff* is ifxtoi*ost>ing t>o sj>oonl4B^t>o 
\\ liot/ixox sc?ionoo would lose^ «*ny of it>s j>ojxixl«i.x 
yii’esfigo to-dxxy if if sc^onxod fo ’w^fibri’fitnf a,xx a,<>fi<>ndo 
of oosmic! j>o«sixixi»Txx. T*orlifxj>s xxof* xxixloss i<>s 
f »x*4Xc:<>io£xl x'osnlt-s ■vvox‘c=?> folf fo l>o ixxiniiocbl f-o lifo, 
tixo jioojxlo in *■* TCxowHoix ” l‘ol<> <>0 lio fixes ocxso wdtilx 
nioolxcitfrxicxxl soionoo. 

“IVCon of scsionco ixi j^c’scxorixl a,xo nnwillixxg f-o sn;ppioso 
til at/ oiXlxc^r xnot>aj>liysic.?al ox p»raot/ioal ooxxsidoxaXioxxs 
i-arx affoot> t>lio fnt/nxo of wcionc^o. IN'ovoxt/tioloss, i<> is 
l>r<»t>alxlo t/ixat; moxo Kt>xxdoxit/» of soioxxoo axo ixx<>oxost>- 
iii^ -tlxomsolx^c^s in ixHilosojilxical j>xol>lomLS t>]xan ovox 
bt'fcxxo, ]poxlxa/^s Ixocaxxso soi 01 x 00 it>sol£ is lioooiningj 
mc^t>a;pliy 8 ioal. Tf t>ixis is so, i<> is no<> only jilxilo- 
tioplioxs wHo wxli l>o gxa<>ofnl <>o I>x, 3\ O. MloxodiXli 
fox His odit>ion ( 2 ) of KLanX’^s Oxifiq^no of Toloo- 
lo^ioS /1 dndgoxnon-fc wit>H -tlxo oacoollont; in<>xodnot,oxy 
oHsays and voxy xisoful analytioal indorse . l^iolo^isfs 
espooially will Ho intioxostic^i in a woxk wixiotx dis>< 
eiiBsess so acnitoly t>Ho xola<>ionsHix> and moaning of 
mooHanism and -fcoloolo^y. THo * oxit>ioal jiHilo- 
RopHy * of Kant> sooms osjpooially nsofnl and ovon 
<‘oixgonial tio sfndontis of soionbo, siixoo, as X>x- 
MoxodijbH says, it jnst xnaxics ont Honnds, and 
loaxreus it to Soienoo, Axt, and EK/Hics oaoH to Hnild 
'viiat it is aHlo on its own gxonnd.** 

WxtH xo£scn*cZ to tHo mota^xHysicsal tondonoios of 
Rcsionoo to w^HioH wo, Jhtavo xofoxxod, ]pHysios Has 
<’oxtjsin4y l^ooonio^ ii&L^<rol'trod in tHom 5 .^ewnd it is 


dil^oiiit, if not ixnjpbs^iHlb, > fox , ' Hiolo^ists and 
'-'"^^yoHolo^ista to aVbid oontabt of a 

deiS^nitoly pilxiloi^prHioal natnxo: r ^W^xldon Oaarx's 

^^UfjcniraHlo -s^HotoH of ]pxosont tondonoios of tHons'^^^ 
nxalsLOS tHis oloax. fl'o indioatos . witH igpfoat 
oloaxnoss tHo oHango of oxxtloolc wHioH Has. taHbn 
jfilaoo, Hy nxoans of a oontxast Hot'wobn tHo tviro . 
opjxosing Ariow^s. 

“ Tlxo pHilosoplxioal woxld to-day,** Ho w’xitos, 
is diATidbd into txvo Hostilo oanx^ps. TIio idoal of 
tHo oxxo is to l>o al>lo to xodxicio all tHo x^Honomona 
of lifo aiicl oonsoionsnoss to tHo law* of xooijxxooity, 
tlxo law of tlio oc^nivalonoo of aotion and xoaotion, 
THo iToaX ixxxivoxsc^ is ooxxesoiv-od as an intoxlooHixxig 
mooHanisxn, in wHicH oHango, novolty, oxoation Havo 
1 x 0 jilaocf. Ixx j>Hilosox>Hy tHoy axo matoxialists ox 
nat/xixal xoalists. In soionoo tlioy axo aHsolntists. 
In jxsyoHology tHoy axo IxoHa/Arioxixists. In otHicss 
tHoy axo dotoxministio and natnxalistio. , . 

THo idoal of tlics otHc^x is to intoxpxot all tHo 
jxlxonoxnona of natnxo irx aoc^oxclanoo w^itH tHo law of 
fxoodoni, as it is oJcjxesxHIonood iix tHo sjiontanoity and 
solf-clotoxxninin^ oliaxactox of tHo aotivity of tHo 
individuals THo xoal Avoxld is tHo livinj^ Avoxld, 
Inoxtia, matoxiality, nooossity, axo dbxivativo 
asp« 3 ots of tHo VEToxld, xolativc^ to tHo nxodo of 
living aotivity aixd its dotoxmination in aoticxns. 
THoso wHo fij^Ht xindox tHis Haxxnox axo idoalists 
iix x>Hxlosc>x>Hy , xolativists irx soionoo, voluntarists in 
otHics.** 

.-A.lto| 5 otHox, tHis is a most intoxostJjrx^ HooH, 
wxitton in an oasy and jciopxxlax stylo. ISTot loss 
intoxosting:, Hnt poxHa.ps xatHox moxo sxsadomio in 
fornn^nt and stylo is X*xof- I?*xxl ton’s avoxIc C4). is 

oonooxnod oHiofly vritH w^liat is, of oonxso, tHo 
oontxal jixoHl^^in, tHat of j^nxposo, fox tHoisin in any 
foxm must stand ox fall AvitH tHis. ’"'W'Hat will 
intoxost tHo soiontifio xoadox most, ]poxHax>®* axo tw'o 
X>oints. In tHo first j^laoo I^xof . E’nlton xojoots tHo 
idoa of nnoonsoions p^nxjioso, AvHioH indood doos 
aj 9 >;poax to Ho a oontxadic^tion in toraxs- Xn tHo 
sooond 3 pla< 3 o, Ho xojoots oxitoxnal ox * doistio * vioAVs 
of tHo diArino natvixo and xnodo of action. Xf tHis is 
cHaxactoxistio of modoxn tondonoios in tHoolo^y, 
ooxtaixx xofoxm Illations of doctxino Avonid ajp^waax to 
Ho duLO, sinoo doistic notions axo < 3 ^xilto jixoyalont in 
oxtHodoar oixolos, tHon^H not invaxaHly xooo^nisod 
as snoH Hy tHoso avHo Hold tHom. THo HooH is aHXy 
and olosoly axgnod, contains voxy xxnxnoxons xofox- 
enoos to onxxont litoxatxxxo HotH sciontilSLC and 
;pHilosop»Hic, and, in sHoxt, is an adxn^aHlo wnrlK tc^ 
p^Xaco in tHo Hands of anyone 'W:an^' jggiii^Sbabbo 

tHxx>ii^H tHo intxicacios of modoxn SpocxiXatzcm. 

THo pnHIio will Ho voxy .g^atof ul to tHo pia.HlisHor» 
. fox ajrxan^x^ a xoissiio (S5 X>x- .Rudolf Otto’s 

.V ^b^atuxalism and I^ioli^on,*’ TpuHlisHod oxiginally in 
I ri^OTT. . 'THOUGH nciw nodbeSjg^ser now, tHo HooH is still 

" --/■-■•Vi,'' '"'j 
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of oxcop-eioxia.! VaJtuio. «A.loi:):^ tAx^ I*irof.. 

Jdrzxkos 'VIT'fiiJrdL’s ** !I*^£bt;x:txrcbli»im - J^Ski^JAOis't^ciBiici. » * * i“fc 

X>la. 3 ?'odL Jtio sxKL^ll c^1t>oxxt> a. of 

viow whioli (fits wo Ha.vo oooxi. o,T30vo) iroooxxtily 

booix I'oiififojToofi farojaa. f>lio sicfo of eoioan-fifio roeoetiroliL 
ifeolf . THo xatiiai.oxro'u^ zroet<lojr» of I>i'. Offo’s oo-fcaTalo 
w'ox'lc, *“ Tlao Xcloo. of flae* Mloly,’^ t^txrtx fo fHis 

oarlioir Jbools: W'it/fr r« uiofi'^rx-borost. . JT. O. JHC. 

X^%mo£rlot>jxi. 

^Jhe. J^’-wwo^ior*, ojf jC^e*. JSlootJ. 3By Josox>la 

I3«tiroi:^ft>- 'IPo/r't. S : JFI cefmo^Zt^i'rv . l^jp. i^c -t- 200. 

(CfitxiiT>ri<igo r At> frlio XTiai v'O'rsitiy JPi-'oss^i, 1028.> 
12^. Ocf. xxo'b. 

oooojad y>a.x-ti of “ Tlio Xtosjaira.-fcory X^ixxxofioix 
■ M - of flxo JBlooci ** sTisfa^ins -fcho dloscrijaf ion. g^iv^oxx 
fo flxo firsf> o<ii'fcioxi of i>lio laoolc f>y ifs sxxxtliLOj*, €l& -fclio 
stiory or* lo^ of 1 x1b jahysiologioetl oacjxlorcLfions, somo- 
t>lmo£s ctlono, somotiiTnos "wiflx eu crow, a,n<i occa,sion- 
a,lly 'wifla a» j>ilot> CLlaoixrd. It> deals oxcolnsivoly "wit>b. 
t^lioao asjxoofrs of flxo worlc "wlxiolx flxo ai.it>lior Ixas 
acfnally -fconclxod Ixixnsolf or "wlxiolx ho has dologafod 
f>o somo rosjponsihlo nxomhor of his crow. M^ixch of 
fho worh on h 0 emog:lol>in which has hoon dono at> 
Oaznhrid^o has hoon carried oxit xifxdor fho axisi>ioos 
of *fcho Haamoglohin Oommit>t>oo of fho M.odioal Xl-o- 
soarch OonneiJ. 'X'o 'thorn and "to his varions j>xxj>ils 
and oollahorat/ors fho axit>hor oxjxrossos axi ixxdoht/od- 
noss “which mtxsfi snroly ho fully rocijarocafod. 

XXcemojB^lohin, as X^rof. X^aroroft. says axxd domon- 
st>ra-fcos, is ono of fho most> romarhahlo, if not; -fcho 
most; roxn ax-hahlo, of snhst/ancos in IN'afuro, and it; is 
lift^lo matifor for surx>riso, on cojmi>arin^ t;ho jxrosont; 
■xrolnmo -witih t-ho jxrovioxis odit^ion of 1913, t.o nofo 
how' groafly oxxr Icnowlodgo of fliis singular oom- 
;ponnd has hoon angmonfod through tho activities of 
t>ho Oamhridgo la h oratorios . 

Wo should noto j>orliaj>s first tho investigations 
hy -A^nson and IVtirshy, I^ohin Hill, Kloilin, and others, 
on the ohomloal natxxre and relations of tho vario-us 
I.xorj>hyrin derivatives, Xt w^ould talco xxs hoyond the 
sco]po of a review to enter into these in any detail at 
all, hut oxxe of the most revolutionary j>oints is that 
hsemochromogen cannot as forxnerly he regarded as 
reduced alhaline hfematin, hut must he considered as 
re;presentatiye of a large group of loose comi>oxinds 
produced -when XjLsematin is reduced in the x^resence 
of one of a very varied group of nitrogenous suh- 
stances, mostly hases. Olohin, when denatured, 
can he one of these, hut so also may nicotine, pyri- 
dine, hyrazine, or anrmonia^ 'The x'osulting hsemo- 
ohromogexxs resemhlc one another yet:^ olosely, and 
the one usually prepaorod from whole hXood or hsemo-. 


glohin ■ differs from heetnpglol^^in , itself chiefly • 
containing denatured £^ohin. . 

ISTeaKt* the’ investigation on oytoehronie X>y ! 

and the x]rrohahility that cytochroine ie a znixeture of 
ha&znochromogens which is found very “widely if not : 
UTxivorsally distrihxited throxighout the anltnal and ' 
vegotahle hingdom, is fundamental. These re- 
searches not merely extend, hut also vindicate most 
thoroughly the ixxvestigations of JVtaoJVtuxxn on the 
histoheematins in 1S80, and show that Hox>x>e- 
Seyler’s criticism of the^so was mainly unjustified* 
In fifteen years the ox>inioTi with regard to the 
sxxooificity of heemoglohius lias tahexx quite definite 
form. Tills specificity is jxrohahly due for tho most 
part to diffex’oxxce^s ixx the part of the mole- 

cule, thoxxgh minor an<l relatively insignifieant 
difforences duo to difforonoes in tho hxenxalins 
cannot he finally excluded. 

With regard t.o tho natixx*e of solutions of hoemo- 
glohiix and the xnethod of preparing tlie>so in a state 
of reasonable x^'^h-y* great advances have also hoon 
xxxado. The researches of Adair, for' example, ixxdi- 
cato that the ixxolecular “weight of liaexxioglohixx in" 
solxxtion as doterxninod hy its osnxotic pre^ssure is of 
tho order of 08,000, xvhich corr<3Sx>c>Jxds to four times 
that exx>octod froxn tho foi^rnula, or a v'ahio 

of for ^ ixx TXiJl’s oqixatiori. The dissociatioix curv<% 
of heexn oglohin axxcl tho olicxixioal dyxxaxxxics of tlio 
union of oxygen witli ha»xnoglohin are discussc'cl 
with great cloarx.ioss aixd in considorahle detail, and 
in the ooixx-so of this “we approacli a subject which lias 
shoxvn the xnost remarkahlo de velopxnent, nanxoly, 
a stxxdy of the kinetics of tlie oxygenation and 
dxxction of hsenxoglolxin and of the formation aii^l 
dissociation of cax'hoxy-hsemoglohixx in the roxnarlv- 
ahle researches hy XXartri<lge and Itoughton* Those 
ixx vestiga tors, hy the use of most ingezxious ixxetlicwis, 
have been able to determine the leixgth of time taken 
for combination between oxygen axxd hsexnoglol>ijx 
xxndor various conditions- Xt is inhenrestixxg to jxoto 
ixx passing that the velocity ooxxstaxxt for oxygexxa- 
tion of haemoglobin is about T*f5 tixnes as great as 
that for the reduction of oxy-hasmoglolbin, Tho 
high affixxity of haaxnoglohin for carbon monoxide as 
coixxpared with oxygon is not duo to a high velocity 
oonstaxxt for a xxxxion betw^een the two, but to the 
exrtrexne slowness wfth which the dissboiation takes 
place again, so that where oxy-hmxnoglobin vrould 
dissociate in a fraction of a second, car boxy- haenio- 
globin would require several rninutei^. \ 

There are many other in-teresting ccwactj^m-risoxis 
between carboxy-haemoglobin and oxy-hapmoglobix^ 
'which are disciussed. Hsemoglqbin, thcsi-lg^ appar- 
ently a vqyry oozn^lxoated iSnstab’Ia. sul^tance. 
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oan I 0 & footici. Ifli.e oonL- 

-Hae*:EL«bt>iix Azud slol>±zx, XziLtleed, xzi.CLn^p' 003 m- 
-potxn.cls o£ i2.s&TX3L&:t*xa. azxd otiHeir ]xiet>etllo-p<>xrpli. 3 r]rijri.s 
wi'fcH va-rioias ;pxx>t>©irL» la®b-\ro 1 >€mbj 3. j^rodLixoiejdL fcy Kt. 
Hill- TTwO' irttor'es'fcing atalbst^a^xxo^s ^vlaiola aro dla- 
ou.«ao<i irx aoxra© derbail dnlorooriaoirin, ixi wHioia t>lao 
por^Hyrin. grou.p is diiXe-ront?^ an.ci" HseiaaooyarLiii., 
wHiola is a ooppor-poarpH^rrin oompoiand- 

rVl\^ veba’ioaas lissmoglobins antd ot>liL©r poarpinya-ini 
dori vativos wlaicli a-ro soa.iitioi’oci so 'widol^;^ 1>lri:*oiagli.- 
oxxt- t-lio aaairxxal Itixagcloxn. possoss t-Hoso propoi-ties 
i>es€ Htaitiod tx? tho pairfcioialar l:>ioloj^ioal ooridit-iorLS 
xxTidor wHicli oaoli of 'fcli.c^nn f laixo-tions. 

Tlxo l>oolsL is of grotvti iia-fcoiros-fc, aiot> axxesrol^^ for* i>lxo 
amioii«Lt:- of ixafonacts^t-ioix oontiLa/iood ixx iti, A^tiiohu 
would not. oM.sil>’^ l>o availal*>lo firom £ 3 tn;y ot-lioT* som*oo, 
Itiit. also ircfsason of tlio int.csrosfiniE^ xnofHod l>y 

wliicjli t.l»o aut-liOT* jxi'osoTi-ts fclxo snlxjc^ot, 4 a,nd lx 3 ?" flxo 
inoidontial arvocclotx^s frool^?" scaffcorocl fixi-oiagH ifs 
pa^os. Tlioso i^ivcs fHati poi*sonal foxicli wlxiolx is 
so elxai**xof e>rist,io and atitix-aot/ivo a foafnro of I*r“of. 
llaT'oroft.'s 'writixigs- It- is a book ■wbiolx bo resad 

and i*i-‘-xx>ad. O- ILi. IS. 

TToacic Gases and Vapours. 

A" <- >wr thf. l-^ri nai of lie^^iyfircMtioTt' 
irKjlne.rt<'^i>i^ uA Hx V'an<iolJ flonde-rson 

aixd Hox^^ard AV. Ha^^^ard. ( Amoricsaix Obonxical 

J^ooiotx JVToixof^rixplx fSt'ric^s.) I^p. :220, (JSTow 
V'orU : a'bo C^boxxiioal Oatalo^ Oo. Iixo., 1027.) 
-4-.Z>0 dollars. 

or 

T 1C axitboT-s stato tbat tbo oontrol of nxanxx- 

A laot-xiro, liandling and salo of substancos 
wbicsli ax'o poisoixons, otbor tbaxx food and dmj^s, is 
iiLadoqt^iiatolx doalt w^itb by tb© o^istiri^^ ITodoral axxd 
Ktato laws of tbo IJnitod S^tatos of Anxoricja, Tb©x 
Have, tborofor© sot - oixt in a nxonogrr a^pb , 'wbiob is 
prinriax*ilx intox^dod for cbonxists and oni^ixxoors, a 
<^:lassSfioation of tbo noxcioxxs ^asos and volatile sxxb- 
stances most frecjnentlx nxet witb in indnstry, -witb 
it desoription of tbo plxysiologioal actioix of ©aob, 
si> far as it^ is ULno*wn, and of tbe» troatnxont appro- 
priate to ooxxnteraot its liarmfnl ofifeots on tbe 
l>od3'. 

Tit© first part of tbe book is devoted to a descriix- 
tion of tbe processes concerned in 

respiration, to tbe applioatioxx of tbe laws of ^ases 
aixd vaponrs, and to tbe principles deter xxxining 
absorption, dists^iboLtioxx, and elimination of volatile 
sabstanoos tbo. btxnx^ body. 

Xbe oontx^bl , inespiiraticm and tbe . respiacator^?' 
f itnetions of tbe blood are explained at oonsiderable 
Icixgtb, and a reader of volnme will a .fairl;y 


oomprebexasive view* of modcsrn conceptions on tbese 
inatters. ■' . 

"^oxic ^ases and vaponrs are viewed ae probletns, 
of respiration, and are therefore classified ratber 
froxn tbe point of view of tbeir pbx^inlo^ical effects 
tban of tbeir cbemioal relationship * TTbe antbors 
divide them* into foxxr gronps, xxamelx : <I) 

Asphyxiants, <2) irritants, <3) volatile dm^s and 
dm^-like sixbstances, (-4r) inorg^anic and org^axxo- 
xnotallic sixbstances. The asphyxiants are sxxb- 
divided into : C^) simple aspbyxiants which are 
physiologically inert and act by excluding oxygexx 
from tlie Inxxgs ; and chemical asphyxiants 

*wlxich act eitber by preventing tbe blood trans- 
porting oxygen or by preventing tbe tissixes fronx 
xxsixxg it. 

'X’be irritants are for tbe most part ooirosive 
agents 'W'bicb -injxix'c tbe tissixes of tbe respiratory 
tract axxd tbixs induce ixxfiammation w^itb a conse- 
qixexxt impairment of gasooixs exchange in the Ixxngs. 
ISdtost of tbe vrai'fare gases fall ixxto tbis category, 
bxxt tbe axitbors are not conceamed with thorn as sixch, 
and they are merely mentioiie<i in their relation to 
indnstil es. 

The volatile drxigs axxd drug-like substances are 
those whicb exert soxxxo action after absorptioxx 
through the luxigs. They consist of hydrocarbons, 

XXX any of tliem anaesthetics, but includixxg also the 
oi*ganic nitx'o compounds w'hich act upon the blood 
and circulatioix, bringixxg aboxxt severe anaemia, and 
in some oases degenorati oix of orgaxxs such as the 
liver - 

The inorgaxxio and or gano -metallic group, includes 
sxxob trxxe poisons as phosphorus, ineroxxry, and lead. 

The chief uses in ixxilustry anil the mode of actioxx 
on tbe body axxd treatinexxt, so far as tbey are known, 
are detailed ixnder eacb gx*oxip. H.eference is also 
made to recent olxservatioixs oxx tbe relatioxxship 
betw’'een jibysiological action and cbemioal oon- 
stitxxtSon, Avitb tbe ded.xxctions wbieb bave Ixeen 
draw'n tberefrom. 

Tbe book is written in a very readable style and 
fomxs a valuable addition to tbe literature on the 
medical aspects of industrial hazards. 

As it is intended prixnax-ily for engixxeers and 
chemists, it perhaps goes ixxto greater dotail than 
necessary on the mode pf action of soxne of the . 
substances dealt vrith, for example, in the case of , 
the volatile drugs axxd drug-like substaxMi>^^* 

The authors very rightly exnph.asise, however, 

, that ixx accidents from toscio gases in industrisd 
. plants, the saving .. of ' life ;'’h3 In ' tlx^^ hands of ^ the 
workers present, since in most ceases medical aid. 
mxxst inevitably agnrlve too^ late. 
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Aircixsaeiolo^y ^cittxdl E.t:ixtiOjgrr’^|>i 23 r. 

iSP/fce NH^ €^rh(t JS^-y^tia^n. ^lE^x-of - A-loac-* 

anciro !M.oTr«5t., *!Cx'«krml€i>tie»cl MI- I>ol3S^> (THo 

Mistory of Oivili.a&a.'tiort ^^ojfios.) J^>. acxix -4- 407 
-4-24 j>la,iios, CI-#oxx<loi:^ : ICog^axi £i,ri.ci Oo., 

JL^-fccJ. ; N'ow '^01*15. Alfx*ecl A- ICxioj>3^>, 1027.) 

2^/?. XiO-fc. 

Xisr JPiroxia. 'Xbrilbo lio JSmp^ir-o, ” I?i*ofe. lV[orot> CLOci IVT. O. 
X>&,^%ryr cixToxiv^ st> jxictior*^ of 'tfno ^rowffi of oi vilis£bf ion in 
f>IiO f’a,vo«xro<i «Li:*oa. of f-iio Mlociifon-etnofitii etncl ISToar 
TCa-sf., fcbi^Linii: t>o inolnclo JVtoKoj:>ot-fi»niicL. ''JT'lxo 

foirxnor noxv tJtxrixs fo fit ixiox-o irif<*tnsi\ro slrvxcl^r of ono 
of t>ixo t>jhr*oo groctf oialfcvii-o« inolocfocl ixx t>Ho a,T-o5x, 
na.Tnoly, of A.s nxi^^lxt l>o o:x:x>e»c-t-oci 

from JL^rof, ISforot;, flxo rolif^iou.8 sbsjxciof i« liiti KTpt^iriaJ. 
I>rc30ooULj>a.tiion ; ljULf in i« etlraostf in- 

ov"it€tl>lo. fi^ox*, ixs lio jxoixifH oxiti, -fclao oli.«Lr«/Ot>or of 
t>Jxo i*oc5orci« from wixicli otir kno wloci^o of JEgypt-itxn 
Iiiafory if» ciraw^n, .x^v^liiclx” a-ro oxidiiwivoly of 

&, fnnorexry or dedicatory nafxirc, ^ivc» tlxcm* tvlxe 
X>ocnliaritiy of recording grafitndo citlicr towards 
god or tixo king. 

I^rof- MLorot visualises X£Igyj.>tiaii liistox'y, tlxcro- 
foro, very largely in ternxs of tlxe sxiccessive dorninaxxt 
roligiorxs- Tlae 'worsliijx of it a rej>reHonts tlio alxsol- 
nte domination of the king, tlie xvorslxijp of Osiris 
tke democratisation of tlxe J£Imx>ire, after an ixxter- 
xnodiate oligarcliioal stage^ wken tko asoetrdency of 
tlie clergy of ifolioi>olis led to tiao e^ctonsion of >>rivi- 
lege to tlxe nriestly class. Tn tlio light of these 
views, i^rof . ]Morot is ahle to interjareta- 

tion of the ohsoxxre relations of ilatshi>sxit and 
Thothmes 3LX. and 'X’hothmos MX., which is at least 
intolligihle and, he it said, more reasonable than any 
hithexrto x>xi.t forward in view of the character of the 
latter monarch. 

Xtci^G'icit JSfynth,&»4j9 iaa, Hi'rhdL'u^ Cy'U.Zt'tbre, iiy V. Vis- 
wanatha. (Trxiher’s Oz'iental Series.) X*.P- vil 
234. (X.K>ndon : X^egan I^axil and Oo., ILitd. ; INTew 
York r E. X>ntton and Oo., 102S.) XOjj. Od. net, 
Tnxs hook is interesting as symx>f>omatic of the 
trend of ojainion among certain sections of edxxoated 
XLndla. " Xts aim is to smooth away distinctions and 
to emjphasise similarities and assimilations in the 
nxxxneroxis elements of which the Xndiarx x>eoples axxd 
Xndian cxiXttxres are composed- Thus, while one 
school of students tnrns from the Indo-A^yan asj3ect 
of Xndian ci'vilisation to s€>ek for the contz*i1:>iition of 
non-Aryah peoplcss, the aixthor of this volume is con- 
cerned to show", without disregarding the non- Aryan 
'^element, that there has been a fusion w-hich has 
evolved a ty^e^ civilisation com.mon to the w"hole 
country 8xxm.cient to Justify its treatment as a unit 
in the history of the social and intellectual develop- 
ment of mankind. ^flxis invpl'sres the assumption of 
a spirit of conciliation and compromise perv"ading 
Illations amoxig the various peo]|^es of Xndla. Xt is 
scarcely necessary to point out i>hat> this View of 
Xndian history inv'olves cozisids^ahle arO'^reading of 
th^ evidence and a revision of accepted^' ?l^heoacy 
;!^l3tioh not 3Likely to , prove* wholly. j U 


■ '■ Afstron'omy^ . 

rT’Ac ; My the ^Xtev'w . 

Oharles Whyte. Mp. acii -f- 2S4 4 plates, ' <3Lon-. ; 

don : Oharles OrrfiBLn and Oo., ll*td., 102S,’> 

10«. Od. net. 

Turn purpose of this book is to give an account of 
the constellations and stars fronx primitive times, 
wbich -will be usofixl to beginxxers in astronomy ^ 
The first cliapter xsori tains a slioxt accoxmt of the 
histox'y of the coxxstellation figures, and a map and 
description of the a^xpearanoe of the heaveixs from 
the Mritisli Xsles iix eacl% nxonth of the year. This 
is folloxvod by a section of aboxxt si^sety pages, ooxx- 
taining an account of tlx<^ apparent 'motions, dis- 
taxxeos, axxd physical c?har act eristics of the stxxrs, aixd 
bxief the nebulae aixd the structure 

of the uxxiv€5rse and evolution of the stars. The 
remainder of the Ijook consists of descriptions of 
the vaxrioixs eoixstellations, -with historical notes and 
information coixcernhxg the more interesting objects 
to bo observed iix them. 

Th e structxxre of the book is well conceived, axxd 
if the material had beexx satisfactox-y tlie book 
w'ould have oeoxxpied a decidedly xxseful |>laco ixx 
astronomical litox'atux*e. The amateur beginxxor, 
especially, would welcome a book of this type. Xt 
xnust be said, howxxver, that in spite of the 'author’s 
obvious coxxscmntious effox*ts to perfox'xxx his task 
as -well axxd as tlxoroughly as possible, he has xxot 
sxxcceoded in i*ising to the occasioxx xvliicli lie has 
uxxdoubtedly recognised. The language, dignifix^il 
rather thaxx inspiring, is xxot infrec 3 _uently xuxxrred 
by grammatical errors axxd looseness or obscurity 
of pmrasing. IVtoro serious still is a misleading lack 
of precision w"hich permeates the whole w-ork am.1 
makes it ixrxpossible to regard the book as a truly 
scientific one. XSacamples xxxight bo chosezx fx'om 
any part ; it -will sufixco to mention the section oxx 
nxagnitudes (p . SI) and to <xuote the foliowring 
sentence from p. €$fi ; ** The -whiter a star is th€> 

hotter it becoxxxoe, w"hile tlxe redder it is the cooltsi- 
it becomes.*’ Serious ixxacouracies are much less 
numertxxxs than sxxxall defects of the kind just re- 
ferred to, but they can, neveirfcheless, scarcely bo 
described as rare. X.<aplaoe, for escaznple, is creditod 
w-ith supposing that the xxebular matter out of 
which, according to the xxebular hypothesis, the 
solar systoxn developed, was originally ** absolutely 
stationary, and coxxse< 5 tuontly could not revolve oix 
its aiscis,** Xn spite of xnuoh valuable information 
w-hich the book contains, we cannot reooxnmend it. 
to those for whom a good book of its type would bo 
most usefxxl. 

dTfhe. ^'u,^n^d^ct^rhefn,t<zta of u4.aZt^o9zom>s/* My Xh-of. St. A- 

Mitchell and X>r. O. G. Abbot. jpn. ad - 4 - 307). 

<X«ondon : Ohapxxxan and XXall, Jutdv,"' 31:027. 

X^s^ net.' . ' ' ^ ’ 

Teexs book is based on I>r. Abbot^s previously pxxb- 
lished work, The ISarth asxxd the •Stars,"*f .'aund its 
scope and general oharaoter axro in the maha. ideantioal 
-fit'll. •: ■ Jbarge. 
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octrlloiT 'w^oariki JbLarV«t, l>oex;k jroj>ro<iiio©<3l, witifa. 

li ttlo or jao cirlt;^X'ctt»ozx, ®o i;]a.ttt}^ -itlio new v^olumo is. 
ofToctiv-eJy & x^e^ised edLi4>ion. of old. Tlxe x*®- 

ATfsiorx inv'ol'ves & sli^lkt> . xre Aa:;3E*an^exnen'fc of trHe 
iTj.a>t:orieLlj, ctddi'tions a^nd txxn^lijB.oct'tions (inolnd- 

iTi^r oliaJTte showing t>lie l:>xrig]:itie>st> st>eLrs of t^lixe oon- 
st/ollcffcions) a-nd eu r-omLOva.! of l^lio oxro.T's £Lndt leasts 
sat>i 5 =tf f ojsbtimros of -feHo oi-iginal - 

‘‘ ’X*He £Lnd iJlie t3t>a,rs ** wa.s i*o"«^iowocl in 

a,n ossoxitiall^ good l>oolt, xn-eLaTXed >> 3 ^ 
J<.>rjson.oss in oocn.s'fci'ncfcion €tnd dot/aiJs of p»r'C«30nfa- 
t.iorj. Xt; is ]plo«bsing tio find tihicft flxo defooXs 

l:ia vt> noAV l>oon a^lmost^, if not> oriXix*oly, olimixxeLf>od, 
mid wo liavo no JhLOsiXat>ion in rooommonding -biio 
proKonX ATolnmo sbs a vox^^’’ -valxialxlo sddif-ion Xo fino 
<i: 1 * 0 wing xncfcss of arStijronoTnioal liXorcLXnro. Tlio tio^siX 
iH <*iiric5lxod antiViors, w-iXii. fitn ojcooes of modos-fcy, 

K;iy T'cdiovod '*> l>y a. nnnil>oir of x*olov«tnX a,iid woXl- 
aTioodot>€%s wHioli aooord woll -wit-li- t>lio gonorsl 
tout" of t.lio ihooli . if> is f-o fc>o tiox^od XliaX iti w'ill 
<* i rt*iilai:.o "vvidoly a.Tnongst> -fc-iioso wlxoso in-fcoT'osX in 
irn i>oi'sonal and sn^ior-ra undano t>lxings is w^ait>ing 
t«> aronsod . 

i^"or tifio sako of fnfnro odit>ions, iX may l3o woll Xo 
point out tl»o moi'o ixnjpoftant of tllo fow orirors and 
<lof<"fts wlxioli liax^e^ lioon nofix^od. Tt was Nowton, 
not. K'x**mnliofor*, as statod on x^. ^^9 w'bo in- 
ti*odii<?od tlio slit iixto wor'lc, Tiao 

iliagrarn on p. i5T is inoffootivo, fcaocanso of tlio small 
i^c'slo on wlii<?li trlio otx.rtlx is dirawn. □Tlio aooonnX, 
oil i>. 224-1, of tlio ixroooss of omissioxx and alisorpfion 
r>f liglit, (talcon ovor fx'om tlio oarliox* liook) is so 
v'agtio -tliaf it is difficult to l>oliovo tlxat it Avonld l>o 
in t€^lligil>lo to anyone^ not familiar w^itli 

tlio Tiolxx" model. X?lxo definition of tin", olxromo- 
Mpliox*o (x>- IXH) as tlio w^lxolo atmosplioro of tlxo siin, 
inolixding tlxo rovorsing lay or, is discordant -witlx 
liistory, etymology, and goixcral xisago. JPixxally, 
l,lio airtfestronx is not ono ton- million tlx of a motro, 
as statod on p. ^2L \ , Inxt ono ton-tlxoxxsand-inilliontlx. 

X'^lio Ixoolc is woll printod axxd prodtxood, tlxoxxglx it 
lias tlio oxccossivo woiglxt clxaractoristic of xnany 
modern Axarxorioan soioxxtifio worlcs. XX. I>. 

Biology. 

Hht‘Jl ct'Pi. to tHe JSritMH J^oZl'u^ccc. 

lly 13dward JStop. X^ow and i?ovisod edition. 
1*X>. ^21 - 4 - 32 plates. (X^ondon axxd 3?Xow York: i 
Prodoriclc ‘Wamo and Oo., X.itd., 102T.) T^. OdP. 

imt. 

now odltioxx of IWCr. Edward Stop^s ** 31ioll X^ifo 
Ih vory af^tracti^e -witlx its many dolioatolv ooloxxrod 
l>lal.es. It is a popxxlar acooxxnt of aXl coxnmon 
mollixsoa, marino, frosH- water, axxd land, of Britain, 
aiifl not only tlxo sixells Ixnt also tlxo animals are 
dt'.st;ril>od witlx notes on tHoir IxaXiits. Xt is adnxir- 

fitted for its pxxrposo ^to introduce tlxoso wlxo 

no soientiflo- training to tlxo doliglxts of oolleot- 
irig and olxBorVjtng ' One of our nxost intoresting 
^iMxps cif anixnals, l>ut -wo cannot nolp . wondering 
xvlK'tXxer tixe antixor*s way of coining popular nanxes 
lii’^ixe'v'oj^ jpOBsiXvle for owen thie rsprer sixells is really 
tbo Ixest' wray., BueH xx^axnes as tixe * 
furrow-aixell,' ^□C^nrisoWL*« woasel-oye,* * despised ©olis ' 


and * least wlxelfe,’ do nc^, wo tlxink:, really appc^al 
to tlx© lay mind more '^h.an tlxo soiontldo namos, 
exren tlxouglx Ixased on tlxoso. ISdloreo^ror, tlxey Ixavo 
no meaning for anyono otlxor tlxan Britislx, wHereas 
to k:now^ tike scienti^o name at least Tputs ono in 
touolx w^itlx foreign oorresj>ondents. Howov'or, a*s 
tljo scientific names arc always added, tJxis is a 
small nxatter. 

Of xnore importaxxcc is tlxo fact tliat JL/ittori rhct 
t^tior&o^ tlxo common jioriwitxlclc, is still stated to 
lay its eggs in. a golatixxous mass on seaweed. ITlxis 
statem ent was fully accepted in XflOX, tlic date of 
tfie first edition, l>xtt T>r. X^attersall ixx 1 0OS^ read a 
paper Ixefore tHc Britisli Assoeiafion sJxowiixg tlxat 
oxir tlirx^e eomixxi>TX periw'iixkles, jLr, littrytr*»€W ^ 

€>l>t u-^CLiti ^ axict JT^. are all differexxt, /x£<k>ir<»fx 

laying single egg ea^isxilos capalxle of flo«xting, 
slxaped like a solcliei-’s tin liat and enclosing one 
or tw'o, raxd^’" tlxree or foxxr, x^ggs, w^lxiclx Ixatolied as 
early voligors, ohi ht-actfo^ laying eggs ixx a gela- 

tinoxxs ixxass oxx s€‘a-wecd (similar to IVIr. feitep^s 
figxxrc wlxieli lie at tributes to Jfc, littor€CL'^^ and JLt, r^u-di^ 
Hieing viviparous. 

Tlie autlior*s suggestioxx tlxat is 

very likely only a vairicty of /V. s%Zi^'u,ctr cannot lie 
correct, fcJtiidy of its life and Ixalxits and ol>serva- 
tioxis oxx tlxc ^'ouxxg of iS . shl^€i'htcf axnply prove tlxem 
to lie separate" species, Witlx regard to tlxo ptero- 
j^ods, Britisli species are still stated to Xio rare, 
altliouglx d^i'TPiCxt' T‘€Zrot^*^r>so: is taken in enormous 
mimliex's in plankton rouxid our coasts, forming a 
V ery important fisli food ; w^liicli is 

xiot xnontioned, lias also l>een recorded botix fox' 
tlio Olxaxxncl and tlxc JSTortlx Sea. 

JFtcL'ridthoofc of By XXuglx 

Wlxistlor. J^p. xixiLi V -f- 4-3S -f- 1 7 plates. (X.-ondon 

and Edinlxurglx : tXxxrney and daokson, X^23.) 

liiifir. net, 

Tbcjb present volume Ixas l>ccn written l>y JVtr. 
W^liistler, X>ut its issue is due, mainly, to tlie gener- 
osity of Mr. W, S. Millard, assisted by Mr. W. E. 
MLltcixell axxd Sir Oeorge X,«owndes, wlxilst it is duo 
to tlxose gentlemen also tlx at tlxe work, is now pur- 
clxasable at a price so far foelow^ its real value - 

A, book on tbe common birds of India is ono 
wbiob bas for very long boon a and 

tbougb several authors, amongst others Inglis, 
X^nn, and I>ewar, have written accounts of certain 
classes of birds, tlxero has heen no book to w'hich a 
visitor to India ooxxld turrx vrhen desirous of ascer- 
taining tlxe naxnos and babits of the birds he sees 
during the course of his travels in India. 

This "work very largely meets the needs of the 
traveller in India, but it certainly caters for the ^ 
visitor to north-west and western India, xrather than 
for those who may chance to visit other portions of 
that vast Empire, The author’s personal know- 
ledge of birds Is obvioxxsly oonfimexi to the birds of 
the Bunjab and U^’orth-AYeSt Provinces. Bo lostxg 
as he writes about these thirds he is able to be 
both soientihoally eojnreot and also very interesting. 
Y^hen» howev« 2 ar, he Avrites about birds from other 
j^ovinoss,. trhioh Is aeldoitn'the ease, he has not the 
same df 3bds"sn:bj4^o^^ 

■a. \ \ U h ^ ..JiA ir j<f» 3 x, 



i> 34 = 


to Gctol^^'r 2Q2S 


X>o«jpit>€3 a.t>ov€5 slxoirboorEirti^s, IVHr, 'W'Kis'blcsir's 

worlc is \jixi.cioiAl>ti«clly t-lics i>ost> a.TL<l xxLost> oo'ini>x*e- 
lionsiv€? worlc oix X^dia^rL 1>ijrclj3 li£ts 

y&ti' a.jpj>€sa/r*od etn.d siiovild of 'tho groa/t^ati Holj> 

ir-o fitn-iyl^ody -wisHos -fco Jcxtow xnoro ct't>o\jL't t>lio 

oowdrooxx l3ix*cls lie socjs dajy' irx Xixdia. Xn. Inis 

Xni'ofctoo, JVXjt. "Wliistilor givos us fiis ideas on dassi- 
jfioat^ion and some o-fclxex* j>oint>s -w'lniciin are, j>ei:*lnay>s , 
iq|ui1>e unxi.ocessar';y' in ^w^or-lc of l^lnis olxaraot-ox*. On 
’fcHe ot>lior Hand, His oom mentis on -fcHe -point^s on 
"wHioH fxxrtiHor itxf ormat>ion is st^ill dosiraHle are 
< 3 xxiXe good. 

X^He geti-up of t<Ho Hoolc is ex-cellont, and HotiH t>He 
eolour plat.cs aixd "W'oodoutis uit.c up Xo XHc HigH 
standard of all ^M^r. Oron void’s wox-k. "We regret 
XHat. XHc puHIisHers Have foun<l it necessary^ to use 
sueH Heavily loade<l papex-, as tHe xvcigHt of tHe 
HooH nxalccs tlie reading of it to He litoral 13 ^^ no 
ligHt task. 

JS€t<jts7tor'eL of th^t T^o.c'Afi.G X^x-of. 

JVl^rrtlo IClizaHetH JoHnaon and XXax*i*y dtxnies 

iSnooH. X-^p. nc.v 0r>0 -f- 12 jjlates. (INJTexv York : 

THe Miaomillan IHST.) 32,^. net. 

Tnxs3 Hook, as tHe prefac^e tcXls us, is a noxx -tocHnical, 
illustrated aooouxxt of tHo striiciture and liaHits of 
tlxe commoTX seasHore aixirxxals of tHo v^est coast of 
tHe XJnited f^tates, axxd it vill csertainly Ho a groat 
Help to all tHose interested irx sHote oollecsting. 

Two tHings strike tHe IXritisH zoologist aHout tHe 
Taoifio fauna z tHe first is tHe general siixxilarity to 
one’s ow'xx oomuxon sea-sHore animals, tHo second 
tlio decided difforonoes, for tHore is really scarcely 
any commoxx animal of tiio saxxxe species ixx tHe I-.WO 
regioixs. Xn general agx*eement are tHe jolly-fisHes, 
Hydroids, starfisHes, and stna-xtrcliins, anemoxxes in 
tHe rock lixxxpetdiko fiat nxollusks 0 x 1 tHe 

x'oeks, and otHex* gastropods, sxxxx d-d-welling Hi x^alves 
axxd otHer numerous saixd- and xnud-dwellors. Hut 
look into tHose carofxxlly and great differeixces ax'e 
aeon. THere is not one true limpet 
xnentioned, its axxparently l>oing taken Hy tHo 

more primitive and Hy w-HicH liaa 

its Headqfuax'ters in tHose parts ; tlio -peri winkles , 
top-sHoHs, and w’Helks are all different sx>€><3i<3s, axxd 
tHo same apx>lios to most of tHe otlxer axximals. 
THere are naturally soxno outstanding diffc3ronces, 
A. sHoro oHaractorist^d Hy tlxe Hcautif ul * sea pansy ^ 
in tHe rock pools and Hy tHe egg case of -drgroia«.'M#cx 
<tHe ^Argoxxaut * sHell ’) cast up on tHe HeacH, is 
an altogetHer desiraHlo collecting ground and oxxe 
looked u.x>oxx -witH envy Hy tHc Kriton wHo Hox^^^s 
to go tHere some time, 

^A.ltogetHer axx exetremely good idea of tXxe sHore 
faxxna is given axxd most of tHe illxxstrations are 
eaccellexxt, e»sx>eoially tHe pHotograpHs from life axxd 
some outline drawings, sucH as an atlaixtid on 
X>- S27 and a diagraxxx of '3P€>th^j» on p. 4-HS- THe 
colouxed plates, altHoxxgH giving a good idea of tHe 
Hrilliaxxcy of xnany of tHese creatures, are not so 
well drawn as most of -fSHe uncoloured figures. 

THe aixtHors rigHtly empHasise tHe desiraHility of 
tHe living animal Ixeixxg Studied and if poSslHle not 
preserved at all, -wHxlst if aquaria are Jciept tHey 
sHould Have few ixxXiaHitants* . . 


OfThtt ufkGGeifvt, 3By I>r. Senjaxnin X>aydon Jabl^on: - 
XTourtH edition, revised and enlarged. 31^. acil ; 
4:B1, <I.»ondon :c Oerald X>txckwpxtH and CV>,, 
XLttd^ r X^lxiladelpHia : JT* B. I-*ippincott Oo., X02Bi> 
1^^. net. 

Tbck late X>i*- X>aydon daokson was engaged in tHe 
revision of tHe proofs of tliis Hook iix its fourtH 
edition at tHe tixne of His deatH. XXis last contriHu- 
tion to tHe soiexxce tHat He loved will Ho of permanent 
valxxe, axxd it is to Ho Hox>ed tHat iix fxxtxiro years 
some otHcr Hotaxxist will ooxxtinxxo tlx is valuaHle 
•work, and tHat tHe “ Cllossax*y of Botaixio Terms ’* 
mxxv* long He availaHlo to smootH tHo patH of tHe 
reader wHo w^ould grapx>le w^itH tHe terminology 
of a very descrix>tive science. 

In tHe presexxt edition tHe origiixal pages are 

reproduced Hy pHoto-zincograx>Hy . THere are 

sixety additional pages of new terms, tlxe resxilts 
of tHe sometimes misplaced ingenuity of tHe 
l>otaxxxcal w^riters of tHe last decade. A list of 

conxmonly employed signs axxd aHHreviatioxis 
follow^s, axxd tHe work terxyxiixates -witli a l>iHlio- 
grax>Hy of otHor Hooks of a siixxilar category. 

Topofirrap/iicu-Z of the. J^oq. X 5 y Hr. O. 

OHa-rxxock Bradley. iSecoxxcl edition. ^cii +- 

2HB. (T-tOxidon axxd KdixxHurglx : Olivc^r 2 xn<l 

Boyd, 1112 s.) 24-,«?. net. 

I*noTi'. OxTAnisrooic BitA.T>n:fi 3 v’s ex:collont xxxaixual, 
** X^lotes oxx tHo l>issection of tlii^ J>og,” lias 

ixow groxvxx iixto an impoi'taxxt treatises oix oa.niii<' 
axxatoxny, wHioH is not 011 I 3 ' of intoresl axxd value t-o 
tHo veteriixaxy student axxd sxxrgeoix, Hxit also to 
xnedical axxd soierxee stu«lents. It is a valualxle 
w-ork of reference to tHe coxxxx>arative anatoxnist. 

CHeinistry. 

A'fi.xrrcfCL'n.'i^ehe Gh.e'yn.'ie, Voxx Brof. X>r. BoHcit 
fc^cHw^ax’Z. ( Wissoixsc'-Haf tliclxe X'ors< 5 H ixxigsHoriclitt's 
INaturwlssensclxaf tlicHe BeiHe, Berausgegelictu 

von X>r. XtapHaol ItSd, Biosegang, Baxxd IH.) X*p. 
3 ti -i- 130. (Oresdexi und X-ieipzig : THeodor fcJtoiu- 
kopff, 1027.) S gold marks. 

Ijst tHxs little work tlie axxtHor Has attexnpted to 
sketoH tlxe most imjxoi^ant advaxxces made during 
tHe 3 »-eax 7 S 1014— 2^> -in ixxorganic cHexnistry. Since 
separate volxxmes in tHo series deal w^itH tlxe closely 
related HrancHes of pHysioal cHexnistry, pHysico- 
cHemical miixeralogy and petrology, colloidal 
oHexxxistry and atoxnxo struotxire, and otHers are to 
folio w" on metallograpHy and inorganic cHexnical 
tecHnology, attention Has Heen mainly dixrected to 
oxrperinrxexxtal w-ork on tHe preparation and pro- 
perties of tHe elements axxd tHeir eoxxx^xounds. 

A.. sHoxrt introductoiry section deals wdtli tHe dis- 
covery of xxew elemexxts Hy xneaxxs of X-ray, spectra, 
views on tHe coxnposition of tHe eartH’s, Ipterioi*, 
molecular structure and its relation to tHe csoloxir 
of inorgaxxlo suHstancos, exxd witH tHe clasigulicetioxx 
of .metarllie Ixydrides. *XHe dements are tjben all 
Hdetiy r«wie>wed in tsHe usual groups* nitrogen, 
stliooH, axxdt sulpl^uiir Heixxg ratHer more full^ noticed 
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■fclicbn «w:iy of t/jbto otJxea^^ Tlaaits /tlie ooziaplo^ip isioicf 
dorivodLfiroWi ^ta^dlfromi «^il^>lx1aJ^ sbXiLO 

a.re ^ertswMHtfeocf, a«oo<f a^li»o :l>Ko «k£»;p]loa»tdo]ci. of ^W'onMar’s 
tlioory i>o t>Ho dffriabiMAro oOJaajplo:*: axllo»t;o9. JitSLebX^yr 
of -felxo oororooML ^ois^ioxx-ta , oxx-tilrio oisifcsr ixauldl, Jravo *] 
roc^oiv'od vory so«/ri.'fc «if>t;c»ja.1>ioxi.- ’X'liio l£bat> «o<3tdo*x 
of t/Ho volixmo is ooiacoi:rx]LO<i 'W'i'folx tilio <lovoloj>xnoi:it>s 
a.ri«ii:i^g oxiti of Worixor’s woirljc oi\ oo-orciiixcb-fcion. 
eomj>oiiriris of va,x-ioxxs i> 5 r 3 .>os. 

JSoloo-tiori. of tvlves Txia.'fcox'ia,! is xiocossa-rily vox'^y 
<liffioul1:>, a-nci xxat^ora^ll^r a lebx^o a^moxiii't. of at/t-on-tiorx 
li£*.K i^ecititiL x>a»ici t>o GS orma-ia j>oxiocljoals, t^lxoro £i,xo 

£ 1,1 so f roc| o-ont, i*ofoxoiic5os -fco ICrLi^lisii, -A.ineti7iofii.Ti, 
F'xoTioIi, an.<i Ttialiaii. j>XTL>liofiLt.ioTxs, fitTxci -fcixo volirmo 
Avill 1x0 fouLncl tio foxm «i, T*oa<ial>lo suixci iisofxil STiji^xlo- 
mont/ t-o Ibho staiXTiax-ci t>c!j5ct,-l>ools:s. 

fcticjns/cirhtitilD ^cL^J'^r''rn,iQ€ir . Von.. O. IST. 

11 insliolw'ooci. "tj lioxsotiast; nncl orwoi-fcoxti von I>i'- 
l*iot.soli nnci X>x. OoT*txncl Wilolco. 5^>* 
xvii ~i~ i24:<i. ( I.4oix>5»;i^ : A^icjEvcloTnisoHo Voirlags^osoil - 

McXifxfti in . I>. Jhl . , 1 1122H. ) J f> g:olcl maxlcs. 

KNi^niisn oliciTiiist^s xvill l»o j^ladL i..o soo i>Ii£X-fc IVTx- O. N". 

J 1 i nsliolwooci 's fifc,cimix4i,l>lo lioolc. oix tifio “ K_inot,ioH of 
f 'lioinic^a-l < :?li fibiig^fo iix Oa.sooiis iSvst.oms licbs noAv 
lt) 0 <^n ma,clo £iv'ail4xl>l€^- fo it, lai'x?oi* j>nl>lio l>y 'trlxo 
a.}»|>oa.ranoo of iv Cioxrnan fxanslat-ion . l^oi' t,ljto most. 
I>fxi*t. trliis t ranwlat/ion foll<x’w's tlxo Kiif^lisli t-o-xf oxc- 
£iotlx^ l>iit. flio £Tj>j>oxxclic50s t.o flio Kixjijlislx oclitJoix 
Juxvo Jioxx’', xvil-li a<l vanCfit^o, tiooii iiioox|ioxfibl.ocl iixt/<> 
flic* liotl;y of fho tiook: . flio fraixslafors, 

XV if I j flio ooixsont. of flio aufiiox, liavo infroclnoocl fix 
c'-oi'faiix fibiTxoxixxl. of noxv rmx'tf.c*x' closliix^ wiflx T'o<^OTX'fcl>' 

I >11 Ixlisljocl r*€5Siilt'S, Ijiit- in tloin^ so lia.vo boon cax'fi'tfxil 
to loavo niiim ixaij'ocl t.licx oT*ii^inal mofliocl of t.T'oat-- 
inoixf . 

'T’lio lioolc Ixfixs Ixooxx xxxaclo moro v^fitl xifixlxlo lx>^ flxo 
ixxolnsioTx of a, olassifiocl inclose (t:.lxii7f3.’'-nino jxai^os) of 
tlxo ifiosf i?«xsooixs j'x>acfioxis of wixiclx flio 

I'c'fxct icxxi tciTiofios list VO liooxx invostvi^afocl . GTxiciox* 
c^ixclx T'ocxcjt.ioxi fixxx alx>ljixl>ot:.ical lisf of fiLnt.lxoi*s, wiflx 
i’C'foT*oxxcjos, is givoxi, axxd flxoaro is fiirfliox? a soot>ion 
(t.liii'foon x>fii,gos) oont> airxing x*of oi-oxioos t>o x>fifc|xox*s of 
Xs;c*ixox-al axxci. flxesoroficfitl imixoi*f«tixoo^’* 'T'lxis indox, 
c'vidc^nfl^r -fclxo i>T*odixo-fc of mxioli worlc, 

is ifsolf fit ooxx-fcxHLlxiitiioxx of no smctll valiio fo - flio 
litoT’a'fcxix'o of tilao snl>joot>, dosox7vin^ flxo a’tf.ont.ion of 
4x11 wHo £Li7o int>ox'ost,od in t/lxo x>i7ol>loTns of x*oact>ioxx 
kinofics. 

'l'’lio fox7mat> of t.lxo CScsmxfitxx odifion, t/lxoiif?lx in- 
fvii'ioi' t>o f>]xat> of “flxo originfitl, is not> mxsat-isf aofory^, 
txiicl fHo ligxxxros fitnd form nice fitro olofitrly sot> ontj, 
r>i*s. f?ieifisolx ctxxd Wilolto a,T*o t^o t>o cjoxxjgral^nlafod 
01 X fixe nrodxicfion of ct worfHy fix*anslafion of a. 
Jiol alxle tiook. 

-'I T’ea7«-£>ooA? c/if Z*yh>or0cx.nrh'lc/ €Jhi.€yrrh%stT*^ ^ 3B3dit>ed l>y 

J>r. J. ISfewt^on I^iend- (Oriffln's Scienfifio Teacf- 
lioolts.) Vol, iO : or He. JR^etcxZ^A'm.'m.ii^es^ 3l3y ^MClss 
IM. M. J. Hut/Herlfitncf . 3i*T>. ataev SOO, London : 

(Uxarles OrifHn and Oo., Lt>d., IS^. nef. 

K ^ sejiaratve volnme on *Hi© 

Mofctl-Amminoi^,^^ in IBViend’a Treat t>-l>oolc of In- 

orgaxiio Oixem^Mbac^*** filafis ^wrosjaeo^ of « laoolsL 

of marlcod Jn^^dnnHtjy, d©^ wi-fclx on« of 

riiosf "df ■^otfeijn-lnore^a.ata^o 


iiB^tary . -TClxis jpfjcc/&jp^csfi txas ai.ioi> laeen realised, siixoe tvlxe 
‘text} of IVTJss iSfit.nerIand’s volume oontvains eisren less 
readable xna^ti-beir t>lxan f>lxe average .of ‘flxis sejries. 

Tlxe l>oo3k: oont>alns t/lnree inl.i7odxa.o1>oi73r elTax>i>oj7s, 
ooverin^ al>ou‘b ^8 fxa^es, l>u.t> even t>lxeso sHovr a 
sin^?xilarl>r jxoor response fo -fclio inlxeren-fc interest of 
f-lxe sulijoc-fc, and, wit>lx fixe ex<?ojxfion of a ;pago on fixe 
elecfroxxio fHeory, fliey mij^Kf all ixave Ixoen w-riffen 
during fixe confused jxre-'VVar ^xeriod, wliexx even 
Werner Himself did nof a^jpear fo l>e sure 'wHefHer 
I>rirxcipal and sixHsidiary valoneios are idenfical or 
differeixf . If is indeed aimosf a recl'uatio ctei ctHfi^r^'iJL'rn. 
flxaf fHe axiflxor gives moi*e space fo flie cyclic 
forrmxlae suggested Hy flie edifor iix 1 tK>8 fHan fo tiie 
wHole of fixe xnociexix worlc. oxx valency. TTHe re- 
nxaixxing seven -eiglxfljs of fHe l>oolc are oocnixied Hy 
a oatalogxxe of amxTxitios arranged according fo tHc* 
jxeriodic class ifi oaf ion. Hi if liere again fHo px*e-War 
cHaraofex- of fixe fexf is sHox^^ix l>y fHe facf fHaf fHe 
index csoxxtains no roferetxce fo any of fHe poly- 
ammino-compoxinds clescriHcid l>y I^ojxe axxd jMamx 
in a series of ^iax>ers from 1024- on-vt'anls. 

THe lioolc can, Howex^er, He comixiendod xvitHoxxf 
liesitafion as a c*orrxpondiinxi of flio earlier liferafxire, 
summarised from fHo vit*w--£*<>*-uf of fHe earlier 
period, and exifiroly xixxsx>oiled Hy any electronic 
lix'^resios. 

35. n grin eeri n gr • 

lilnffi-cte/s .* a f^ooJe f €>'tt/v€%ecl. o7i^ ct cyottree of >S^^jr 
JLfec^ticreit j/ted y irz tJte ottJL ^HT-cM^^e ^ to ct %J ttt/e'*vile 

.^Tidiforf^) dciJivered cct tJte dioz/ctl jTvt^ti tut tort of 
G/rc'ctt Jiritctt'u . liy l->r. IC. JN. da O. A.ndrade. 
T*p. XV -+- 20T -4 30 plafes. (London r <3-. !B>ell and 
l“?oxxs, Lfd., 1028.) T^. Od. nef. 

I^rtor*. A.isj'x>rtAX>.K''s HooH is founded on fHe OHrisfmaa 
lecfixres delivered Hy Him af fHe K/oyal Xnsfifution 
lasf year. JNx>f a lifflo diffxc'ult is if for fHe axxfHor 
of sxicH a world fo decide jusf How far fo go in fHo de- 
veloj>«xxoixf of His sxiH joot . If is clearly xxecossary, 
affor t.He Hroad luxve Heon carefully 

enxxnoia-bed, to sliow How tlxey are applied iix actual 
engines, and since fHey are a^xplied differently in 
difCoreixf types of engiixc, if is oHvionsJy xxecessary 
fo trace fixe operative prixxciplo in eacH. typo. ’I'Hxs 
is very etfecfively done -wiflioixf any suggestion of 
over-development - 

THerc ax'e oixe or fw-o ixxissf atom exits of fact wHieH 
migHf He put riglxf in a new issxie. X»^or example, if 
is uxxforf uxxafe flxaf fHo impression sHoxxld He givexx 
fHaf prfitcfically all rrixxrinc^ Ixoilors ai^o of fHe wafer- 
fuHe type, particularly af a time w-Hen aftompfs are 
Heing made fo overooxxxe flie difficulftos associated 
wifH fHe xxse of -wafor-fxxHe Hollers on sHips. A^gaiix, 
if is Hugges‘ted fHaf in a T>o Laval furHixxe nosuele fHe 
divergence af oxxflef defer mines fHe pressure drop, 
w'Horeas if is nxerely provided fo improve fne 
etHoiency, and fHe pressxxre drop is determined Hy 
fHe fitrea of fHe f Hroaf s of fHe noKsde^ of fHe encsoessi ve 
stages, NojEssles wifH no divergence af ouflef are 
<^uife commonly used in preetsuxre compounded im- 
pulse f urHines for velodf ics greater f Han the velocity 
rrf sound ^ in suol^ easee tHo steam jef diverges after 
leaving tdajs ‘ ^ , 
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I&dloHti of -fclio groBL'ti iaoLoma. ixii ozi^^ixiooidbi^ i^V'exi 

<3uie orociili for 1>lxoir /worlit, l^iaiit to i>1a.o f^'T^rotoio M&cxtxoxx 
Rettyocbu is stxrol 3 r «ba jicLiiolx oxtolt>ieicl a.s X>o X>a*Va.l «i»zx<!i 
Chxrt-is t50 l>o naoin-taorfcodl :wii^ ]]Pa>f«orMS. Yo-fe lio is 
ixo1> oxroxi rsfe>3np«kl iso ; ibixo ore^^i} for Ixis work is 
igivoja. iio Oixrtiis,' Sun.cL «u Oi3irt>is-!E&ei.t;ofitxi: or ;pross«ro 
oorrx|poxMX.<5U»cl , impiiaXao t>nrl>toLO is iria»<ivor-fconi;l 3 r 
<f oscrii>od cts ,; "volooitor ooin j>oxin.<ioci, w'lxoross 'bills 
<l.esorlp>t>loTi. a*^; 5 >li'es oiAly tio bHo firsb of ibs so'^rorcbl 
sbs^^S^s. Tixoso, ixo-wovor^ £bro naoroly bHo slijxs w-lxioii 
a>px>o«br bo t>o iixoviba.l>lo, etrLcl blioy do nob in s,ny way 
a&oob blxo fmxdainonbal faobs wibli 'wlxioli bixo liools: 
sobs onb bo doal. Xb is an oxtoollonb w^orlc and slxould 
j>rovo a -valnalxlo assob bo blxoso r©sj>onsil>lo for blio 
oarly odnoabion of on^iixoors. I-<. Id- 30- 

JSt&ctnrn^ CJ&rvdL^vt^'iri/g T^lciirvt. : cv ^a.ccp'ui.wt of tJve. 

G<yn,st'r'u<^t‘icyn, o^'ruZ i'rh^ol'v&ct ttl tHe. 

of JStect^m. <Jfo'rhdLe-irv^%'n^ I^y «JoHn JEvans. 

xii -h- S02 - ( Xiondoxx : Sir Isaao X*ibTnan axxd 

Sons, X-bd-, 102S.) 7^. Ocf. nob- 

JV3 bHo snl>~biblo in.dicabos, bliis tioolv. is inbondod for 
bkoso ongagod in JLnsbaliing, Mainbaining, or 
Oporabing Sboaxn IPowor X^lanb,"’ and bo snoli ibsJEionld 
jirovo invainaXilo- Ib is of no jxarbicnlar valno, oxcoojib 
X>orlxax>3 a*® a. oonvonionb Ixandlxools: , bo biio dosigixor 
or blio blxoorisb, and for bho j>nri>oso for wrlaioJb. ib is 
inboindod bkis is i>orlxai>s ibs mosb valnalxlo olxaraobor- 
isbio. Tlxo amonnb of blxeory osod in bHo dosorijx- 
bivo mabbor laas laoeix kopb down bo a minimnm, 
oonsisbonb wibK bHo nooossiby for blx© roader bo 
nndorsband blao fnncbions and faobors wlxioli aifoob 
oondonsor jiorfonnarrco, and blxo blxoorobioal oacjxlana- 
bions gi^ron aro so inoidly oxprossod blxab bhoy aro 
<£nib© oasily mndorsbood l>y bnoso nnskiliod in bJxo 
boolxnioal broabmoixb of ©nginoojring -prolaloms. 

Tlxo order of work is well arranged. THe 
f ixncbions ^and dosideraba of condensers in general 
are firsb dealb wibfa., afber wliicH bh.e varions byjios 
of condenser are classified. Tke byjxes are blxt^n 
so-paraboly breabod in dobail in blieir jxrojior order 
of ixnjporbance, namely, surface, jeb, ejecbor, and 
eva'porabive. Tlxis sejxarabe breabxnexxb is brief bxib 
concise and none of blxe mdimenbs escajxe abbenbion, 
'W'lxile sjiaoe is found for soxne excellenb descrij>bi\re 
illusbrabions and skebcHes of blxe conxxneroial j>ro- 
ducbs of some of blxe besb nxanufacburers, Ixi eaclx 
case bke adxranba^es and disadvanbages of bko byne, 
as ooxxxjcxared wilm blxe obixers, are seb oub cleax^y, 
and blxe gexxeral oublines of a design for cerbain 
specified ooxxdibions are given. A clxarb slxowing 
bne maximxxxn economical vacuum for given cooliixg 
waber oondibions, and an invesbigabion of blxe caxxses 
of f alXxxre of a condenser bo xnaixxbain blxe designed 
vacuum, are exceedingly useful secbions. Air 
X>tixnp®* somebimes erroneously sbyled auxiliaries 
bo condensers, are very properly breabed as fully 
as condensers blxemselves, and feed sysbexixs, de~ 

, aerabors, ebc., and cooling bowexrs, spray ponds, 
ebo-, eaolx receive apjxroprfabe abbenbidxx. 

3For ibs sxse blxe Ixook cdnbalxxs a woxxderful lob of 
useful mabber, axxfi bkex^^ te protxalxly nob a single 
paragraph wXdelx could Ixe exbisod advafibage. 

' ’ . ' . .3Lii'' IMt* 


JPr<awsie»ccfcf J^a4Miio Xideub. l^jrblxxur 3Et. 

X^ilson and d-'3Li. lElCorfxung^ ix. +380. (JNew 

York : MoOraw-Kill »dbk Oo., Xnc, ; XJondoxx 
AXoCatraw-XXitl X^ulxlisixtog Oo>, JL<bd^:n Xi9^8;> X^;.5 

neb, ' ' ■ ■ ■ * . ‘ . 

Tms Ixook is wribben for radio sbudexxbs wixo are 
preparing bo Ixecoxxxe radio oj^rabors. Very libble 
knowledge is presupposed and we were impressed 
wiblx blxe care bl&e aublxors bak;© bo explain elemenbary 
eleobrical priixciplos, so blxab xvlxen bno sbudenb comes 
bo radio oiroxxibs anil apparabus ii© can x:eadily ol>- 
baixx a good knowledge of Ixow blxey xvork. "ib is 
a good Ixandlxook from wixiclx bo brain ele-* 
monbary sbudenbs, and should also prove useful bo 
operabors who Ixavo bo w"ork sbandard JVxnericaix 
equipmexxbs . 

f*revious bo bhe War ib wras bho ousbom bo use 
sparks for radiobelegraphic bransmission. Afber 
bho War bhe brond of design was bo wards vacxxxxm 
bxxhe and arc oquipmenbs. Mexico xxxany of bhe boxb- 
hooks wribben in blxe early days are of libble xxse bo 
bhose -who Ixave bo operabe modem eij^xxixxmenbM , 
Again, in 1018, -when hroadcasbing hegan bo he con- 
sidered as a oommercial proposibion, many hooks 
ai>poared dosorihing receiving and bransmibbiiig 
sobs, hub exxbirely neglecbing bo explain radio- 
belegraphic apparabus. Tlx is hook, bherofore, wiM 

he welcomed hy all ^and especially hy bhos© witJi 

scanb boclxnical knowledge ^who desire bo ijualifv 

as radio operabox's. 

Tn arc radio bransxxxission bhe oarhon elecbrcxlc 
hums aw’ay very slowly, as ib hux*ns in a clost'cJ 
ohaxnher oonbaining Ixydrogen gas. The li>^drog<*ii 
gas for bhe arc is ohbained hy bhe decoxxxposibion * »f 
alcohol, wdiioh is fed inbo bhe chamhor drop hy di'<>p 
and is vaporised hy bhe inbense heab of bhe 
hebween bhe copper €md oarhon eleobrodos. In t }i*.‘ 
lasb chapber a good desoripbion is given of bhe ra<lii» 
compass w^hioh enables bhe xxavigabor bo looabc tli** 
posibion of radio heaoons. I.tighb and sound 
are hobh very unbrusbwoi+hy ixx foggy xvoatlK'r, 
Mad bhis device hcxen invented fifby years ago, xnaux 
bhousands of lives and millions of poxuxds wtJuJd 
douhbless have heen saved hy ibs xxse. 


auad Yraivd. 

(1) fly' bhe lEbb. Mon. Sir fc>anxiiol 

Moare, F*p. xix + 1^6 + 24 plabes. (ILKxndon 
Uongxxxans, Green and Oo., ILibd., 102Y.) 0«. 

neb, 

(2) JLZ •wrvio ^olo cittrctt^^r^o I* e tin* 

Ter Trancesoo de 3?*inedo. Oon ui» 
proemio di Qahrielle d* Annuna&io, f?P* 

+ 2S1 -4 130 bavolo. (iSdilano : XTlrtoo Moeph, 
X028-> 4S lire. 

(1) eJuoojBSSB'TJX- long-disbanoo fitohbs sjre heeoming 
so numerous bhab bhe hahib cu wrlblr^ a h<wk 
d€»sorlpbive of each musb soon j^Scoopb fot 

bhe beohnioal debails fiytog, bh^^ore h» m ^Meab deal 
samexxeM ahoub ebueh hooKa, 
vJewa are always ui 

aeroplanes were iSsor^biaaiji hi^W’eoix 
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Oa-iro axud KjamLoHi^ ISir* Ssbmisel HTo&re ' tsooln 
pa^tsarg^o in ^r^f; and flenpir 'ifroni Oroydon v»a 

liiajy, MCaltia, ^Pirii>oli, and JBasxa t>o X>olii.l 

and -fcH®- noart*li -"wos^ frontier, and t>tk&rx bacls: t»o 
T^j^yX***- Tire jc^ixrrrey from fiSn^land "bo 3L>o11xi 'was 
fK>0^ milos and ooounied £lyinj^-1ti.oiir8 in 

olesvox:! days. Tiio l>oc^ is a Dri^li1> acconnl^ of 
liis and Lady Hoairo*® OTC^perienoos on. a jonmoy 
wliicH, bHongli mainly nnovont>fnl, nxado History 
io air odmmnnioat>ions. 

(2) Tire jonrnoy of Ool. do Tinodo was lonjgor 
and rrioro ovontifnl bJban Sir Samnol JHCoaro’s. WibH 
t,wi> companions Ho flow from Itialy, via IVforooco 
and Wost> Africa, across tdxo At>lant>ic to !]Brazil and 
llncnos Airos ; t>Honco Ho crossed t>Ho Amas^on 
Ha>*in bo if*ara, and vio ftayfci and OnHa roacHod 
JSfow Orleans. In Arizona His xnacHino, 

was aocidon tally dostroyod ; Hnt Ho sent 
1«> Italy for a dnplicatc, and flow fi'oxn INow' Y^ork 
iHcx. jSTow^ Orleans to OHioa^o, QneHec, Islewfonnd- 
i«md, and tlien liomo via tHe A.zo*'es and LisHon- 
Tt 'vvas a fine acHievoTnent, and is deserxHed in 
<lt‘tail in a Hoantifnlly illustrated volume. 

'P/it* < ~4xir ,* fo-r oj" clU 

Hy «loHxx JI. AsHton and H'*. Arnold Stocks. f^I>- 
(Manoliosier anti X^ondon : JoHn Hey wood, 
l^itd., xx*d,> Hj9. Ck/. ixot. 

"riiK aixtHors of tliis pocket %''ol\ime Have f2?atliered 
into a small compass a i^reat <leal of informatioxx 
wliiolx sHoxxltl prove of v€x1ijo to l>oy scouts, 
unities, and otlxex' campers axxd ooxxxxtry waxiderers. 
d^iio cjHapters ax*c^ sugja:t%stivo ratlxer tHan oxHaixstive, 
atxcl some c<xxxx|>ensatioxx for tHeir Hrevity is to l>e 
foxiixd in tlxe slxort l>il>lio|; 5 rapliies attached to eaoH. 
THe soctioxis oxx w'eatlix^i' lore, xnap rcadixxg:, axxd tHe 
History c»f roads ax*e anxoxxg^ tHe Hest. THose on tHe 
^i^eolo^icctl features of scenery an<l on xvild dowsers 
41 re tt^Vo condoxxsed to Have great value. THere are 
viKcdul sectimxs oxx caxnp e<tuipnxexxt and on first-aid. 
Kiguros of arclii toctural tyx^^**^ are xvell draw'n, and 
iIk-i*!' is a folding map sHowixxg Traces ixx “Kxxglaxxd 
41 nd Whales Held Hy tHe ISIatioxxal Trust, 

THe Hook is a s\gxx of tHe growing interest iix tlxe 
<.*oim try side, xxot oixiy oxx tHe part of motorists Hxxt 
41 Iso Hy walkexs and caxnpers. It is to He Hoped 
fhixt fliis inteX*est will Help to gxxard tHe scenic 
Ht^miticss of tHe country from devastate oxx at tHe 
hivnds of Huilders and road-xxiakers. 


fHad tlQiat commercial geograpHy is generally dxxll. 
‘3ffivery cHapter is full of interest and well illustrated . 
TH«^Hook treats tHe- geograpHy of tirade from an 
aHLgfe tHat is too often overlooked. If# sHpuld 
'drm a place in all soHool liHraries, wHere its poptx- 
lairity W'oxxld He assxxred. 

Geology and INAlning* 

<yi€X,f/j9, tIi.4e£T* Ooc'i/.rre-yxcc , ct/wvdL XJ 

A7speem.i^ ftfe/ere-acc <o of f/xe XT'n.ite^dL^ 

cL'rvdi Oaifxcxdcx- Hy Trof. Heixxriclx HiHs. THird 
edition, rovisesd and enlarged. Hp- vii-f-013, 
(JNTew York : doHn ^Yi ley and Sons, Inc. ; London : 
OHax^nxaix and Hall, Ltd., 1027. > 35«. not. 

AYnKisr a Hook Hy an axxtHoritativo -writer like I*rof . 
Hies reacHos its tHird edition, tHe task of a revicAver 
is xxsxxally little xnore tHan to indicate to wHat exetent 
it Has Hcon HrougHt up-to-date, and wHat important 
cHanges (if any) Have Heexx made citHer in tHe suHJect- 
matter or its treatxnent. 

JSoxxxe concex>tion of tHe additions may He 
gatlxei'ed from tHe fact tlxat tHe first edition, 
puHlisHed in lOOG, Had only xevi 400 pages against 
tHe vii -+-013 of tHe present issxxe (tlxe latter 

Haviixg a contents taHle of oxxe page preceding tHe 
texrt, instead of tHe xnore elaHorate contents talxle, 
witH list of illustrations, etc., of tHe earlier edition). 
MIoreovxxr, tHe sections on metHods of mining clays 
and metHods of maxxxxfactxire, oocupyiixg *7*7 pages 
in first edition. Have Heen omitted, so tHat tHe 
matter in tHe tHird edition axxxoxxrxts. to aHout 
200 cornpamd witH tHe original isstae. 

Tlie oxetra material includes a new oHaptor dealing 
vritli Oarxadiaxx clays, and a section oxx Hentoxxlte, 
Hut tHe xuain portion results from. tHe exnHodiment, 
ixx tHe texet, of tHe xnore importaxxt facts accxxmu*- 
Jated regn>ccting clays xvitHiri comparatively xreoent 
years. Ocrexous references to original sources are 
distriHuted tHrouglx tlie Hook. 

As xxxigHt He excpected, in dealixxg xvitH sucH a 
vast amount of recent literature, some oxnissioxxs 
are discovex*al>le ^ nevertlxeless it may safely He said 
tHat Trof. Ities Has produced a work w^HioH wdll 
remain tHe most valuaHle Hook of referexxce oxx 
clays generally for years to come. THoxxgH 
Axxxericarx and Oanadiarx clays Have received special 
attexxtion, it sHoxxld He uxxderstood tHat clays of 
otHer countries Have Heexx Hy no meaixs neglected. 


fSrrf cf rh€i 1T*rcx^7& * cb <5^eo- 

yrcif^Hy of jKoxefes, JF^€yrtf*^ and 

JBy A. O. Hardy. I^p- xci 240 14 

plates. (Loxxdon : George Houtledge and jSoxxs, 
Htd., 1027.) 1^. net, 

Txi kixb: is muoH. valuaHle geograpHical xnatter in 
lliiw Hooki tnucH tHat is overlooked in tHe ortHodo^s: 
yoJuirjLos on oomnxeroial geograpHy, Hut it is too 
iiif.-oixipiete to merit, its suH-titl© of a maritime 
ge< 3 gx'apHy. Routes Are fairly well treated, and so 
arc caxxals^ tHe oHs^pters on cargoes and poxrts 

far fro)n ooinplete. THat is a pity,, for '’tHe 
author knows -His aixHject and writes in a feeiiH: 
arx<i iTit€&restlng.)My3^^ • A Hook of twitiA JtHe 
wouUl Have -jproyed .rwadaHle even td' 


der '^rd^scAc'W, . Yon I>r^ 

Rudolf StaxxH. Tp. viii -h 270. (Rerlin z Oe- 
HirCider Horntraeger, 102B.) IS gold marks. 

T«xs Intexiesting Hook is a speculative discussion of 
tHe causes of xxxotioxx of tHe eaitH’s crust, .'wHioH Have 
led to gx-eat foldixxgs and mouxxtaixx HuildiiXg,,, and' 
also, xxccording to opinioixs to-day xvidely current, to 
large relative displacements of tHe cozitintouts . "THe 
discussion is from a purely geological viev^noint^ and 
is exxtiroly non-xrxatHematical. Xt wduld.- apjpeia^ 
from tHe HiHliograpHical index tHat tHe autHor is 
not aOx^nainted witH so imporM^i> & work, closely 
: Hearing upon His suHJeot^ jss ^otEreys*' .nscent Hook , 
THe'^pSartH.;’* ’ THs is tHat tHe 
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to OotoZ^e^ Jt'Ql^S 


“fcwo j>rii3aaary oa.xi.ee»8 of i^olfiffci'vo naotvioxL of ’fcH© 
oxx-t&T' labors ax-o a t/OXicioTAoy^ of t.lx.o xi^pFomrxosi:/ layer® 
-fco-wards 'fclxe eqtxi.atior', amd of f^lie ®ixl>orxx®t>al layer "to 
flow j>olewar<is ; on. fixe eeoozxd of flxese He diffex'® 
frojnxL Wegener, wHo ^xoafnlafed a wesferly driff of 
fHe oozxfinexxt;>® a® fHe eaixee co-ojporat>ing 'W'ifH t>Ho 
drift; fo'wards fHe eq|_xxat;or. 

^irTt JkSE ir'»h4,'n,^ : et ctll ^<rt£^>^sZ^ 

S or li'rv JM[ ^ Hy O- O . 

!M!oor. 1 * 0 - xci -f- 3*71. (lL*ondorx : *Sir* Isaae I^if- 

maxx and Sons, Lfd., 19::iS.) flcf. nef. 

Tms sixH-fxfle t>o t>His HooH dosoriHes if as a ooxnY^lefe 
gvtido for all aofively inferesfed or engaged in -fcixx 
xnining. In fHe infi-odvicf ion flie Ixoolc. is sfafed fc> 
Have Heen desigxxed fo lieli> fHe ^>raofical minor and 
fHose ixi vesting in f in-xnining eiit.orjxx'iMos. Aefnally, 
it. is a HooH treating }>rinciy>ally of alluvial tin 
xnining and xvell snited to onligHtcn tlie v^orlcing 
miner and tHo laynxan on tHo general asy>eots of 
tHat most ixnj^ortaixt IjraneH of tin minixxg. It is 
W'ritten ixx a Inoid aixd flixent style ; tHe tyx^e is 
clear and tHe format of tHci HooH is good- 

WHile, tHereforc^, it c*-aix l>o reoominendod to 
tHoso desixring to Hax^e sonxo Hx'oad Icnov' ledge of 
tHe svxHJet^t, it is not *w'X*itten for tlxo xninixxg ongiixeer. 
Tt inclxxdes xxo xnining j>laxxs nor lay-cxxxt of areas ; 
tHoro are xxo dx'aw'i.iigs of dressing xnaoHirxes ; tHo 
oxxly illwstratioxxs ixi tlxo l>oolc. are fxHotografxlis of 
tin xnining in tlio iS traits, aixd cx^en tliose ax-e not 
referi*ed to in tHe texct. 


l^^ediostl 3oiexx<rc^. 

JF'ooef X 'xvj'e.at'io’rh^ cxTi^ J^ocxI^ X'ntcxjnic-xxti.O'XL^ . Hy T*rof. 

8axn\xol Iteed I>anion. I*r>. viii -1-2500 -i 18"i>lxxtos. 

(I.*oxxdon : Hailli^re, Tindall and Ooxc, 11128.) 

1S«. nest, 

Tjac® axxtHor Has divided tHo oontexxts of tHis HooH 
into sectioixs corn j^rising ( 1 ) ixxfections froxn food, 
<2) into^xioatioixs from food, (3) asoo-jxarasitic iix- 
fections acqnired tHroxxglx food. THo sootioxx 
wHioH deals witH food ixxfections inclxxdes not only 
food jixoisoixing dxie to tlie Halxnonella groxxn of 
Ixaoteria, Hxit also infecti<>ns sxxcH xxs .A#. t'fx.l>ftrcxjf ^ 
JS. x>xt€Xi,t€i'ri^€4S ( xmd xxlaxxt or IVlalta fever), 

(sep^tic sore tHroat), and tHe ray 
fxixxgns (actinoxxxycosis), THis must He regarded as 
a soxnev^'Hat^ arHitrary^ list, 'wHioH, if it inclxxdes 
actinomyoosis and sepvfcic sore tlxroat, xnigHt oxjxially 
'W'ell Have Heexx cxtende<i to ixxclxxde infoctioxxs Hy 
J5. , B . t.y'j^Jvo^'u.x* ^ and J5f. , all 

of wHicH axe . XXX greater or less degree "ooxxveyed Hy 
food axxd dpiixls:- K<> mexxtioxx is xnade of tHe j>ossiHle 
transxxxission Hy millc of tlie JSf. ct^bortxMrS of cattle axxd 
tHe illness xvHioH it caxxses ixx xnan, tHoxxgH tHe aixtlxor 
refers to tHe dose relation®lxi 3 f> -wHicH eicists 1 between 
tHis organisxn and tlxe vixrxis of xmdxilant fever, 
JB. ^rhelA,te,nrvBi.» . 

XJnder food into:x:icatioixs, tHose toxcins are 

' desoiriHed wHicH are xxssooiated witH B, 
<Hotxxlisxn), xnxxsHrooxns, fisH <cex“taixi organs of 
oertain fiisH at eex*tain times, axxd fIsH are 

ixxfeded. witH Hacteria ^patHogexiic for xaaxx) 


gradn (exgotis^i and latHyrxacn), ]potatoes. ftHe 
alkaloid, solanin, ocoasioxxally pqreisicsnt in Increased 
axxxoxints), and milk. THis last is axx intox'estmg^ 
case of xxitoxcication at secoxxd Hand. Xt is.Cansed 
l>y drinkixxg tHe milk or eating tlie tfesH Of oattl^ 
wHicH Have tHomselves Heen feeding 

oix eexrtain ^oisonoxxs jxlaxxts, jpartlcxilarly xvHite 
snakeroot (^XSxJLqixct.tcyri'tJL'nrL 'U,rti<zG(?fc>Z'i'hL'rn,'y and ray less 
golden-rod /xe^erojyx/j.yM'M-a) ; it occxxxrs 

in certaixx areas of tHe soxxtliei'xx and xrxid-W’-estenm 
i^tates of Amerioxx, tixoxt gH mxxcH less frecj^xiexxtly 
tlxfxrx formerly. 

Tlio etiology, symj>tomatology , diagnosis, treat- 
ment, axxd y>roj>liyla3i:is of eacH ixxfection or ixxto^srica- 
tion ax'o dc’tscx'iHecl xxxxd very xisefxxl lists of referexxces 
a|xjf>en*le<l, tlxoxxglx nxxidx I’^ecoxxt w^ork oix tHe Sal- 
mon cxl Ixx gr oxiT> of Haotc^ria Has Heexx disre^garded . 

IT. M- 


J*hcxirirfi.n('oyi'tc»f<y rxnri J\X xxfx^irict .* yVxx- 

in, I*/icrrrrtrrr^i/ xxrfrZ Z-*‘r€Xcrf i^niny X^Zicrr'mxfX'i^t^. 

I*rof. Hoxxiex' ('*. W’asHlxxxrxx and W'altor JT . liloitie 
V^’^itli a 1 '*lxxx|^>i.er oxx Vitaxninx*s and one oxx Ixxsxiliii 
Hy VV'xxtc’*r l*itiz;. 1*J>* Jsciii f orK 

doHxx Wilx-y and iSoixs, Txxe ; I^oxxrlorx : < '*lia|>iti»i.f i 

axxd Wall, J^td., 102T.) xxe-t 

* IVTA'rXQJXXA ixic^dioa ’ in tlio eoxxx entionsil sc'ixse iii 
w Hxoli tHc* t*'>x*xn is nsc^cl iix tins Hook, xnoaxxs kxxow - 
ledge of tHe dxxxgixostk- eliax^xxt*! <*rs of natxxral drixtr*^ 
of Ixotaixical or asoological origxrx In tHese dajS 
wJxexx tlie factory Ixas largely i*«.»^la€»€^d llxe ixxdi vi<lijal 
oi*aftsxri*xxx ixx tHe art of <*011 x^x'rt mg eriide natiii^ti 
drixgs ixito medieiixal i>x*c^j>aratioxis, sxieH knowkclge 
is rarely I'eciixHed in j>x*aeti<‘e, from eitliex' tHe» mc'cli 
oal man or tlxe }pliarmacist , and it Hxxs lieen m*gx‘<l 
tlxat tHis jiosition sHoxild l>e reeogxxised Hy ajt> 3 >T<* 
jxriate cHangx's ixx tHis l>rarxelx of jiHarmaeoixt i<*a 1 
education. JVIoroover, * JVXateria nxediexx,^ as « 
sxxlxjoct in a C'oixrso of j|>Harmacexttical training, still 
includes many ixatxiral drugs, -wHicH Have, or slioiiUI 
Have, coast’d to intc*rest ortHodo>t; xxiedieal men, 
exccejxt jierHayxs as items xix tlxe History of meriicixie, 
axxd oxx tHis groxixxd also tHore is room for rofonxx of 
tHe kixxd just ixxdioated. 

THe Hook under review is w'^oll “written on wliat 
are noxv almost classioal lixxes fo^ip sueH literature. 
Hut it does sHoxv soxne xnodonxist tondeixcies. Tlius 
it devotes sej^iarate oHajiters to vitamins and insuUii, 
and tlxoxxgH tlxe section on animal drugs jxxcIik'Ic'^ 
xxxusk and leecHes, it does also deal witH antitcj^ms-. 
ox>inej>Hrint^, axxd tHyroicine, lElxit xxntil eduoationnl 
autHoritiew cHange tHeir coneejitioxx of ” IVlatcrisi 
xxiedica ’ to soxnetHing more akl^n to tHe range ot 
cHexnic-al and Hiological materials aotxially ust’‘<l 
ixx xxiedicixxo to-day, little oHaxxge oaxx He e 3 cx>ecte<l 
in Hooks of tHis cHaractor. Even, now, How^ever, 
X>Harxnaoogxxosists xxxigHt xmx>art more lining iixterest 
to tHeir te^ctHooks Hy Heing more oxTtioal and more 
exjxlanatory in regard to tHe cHemistry of natxxi^l 
drugs. Xn tHe x>>^^^^txt ixxstaxioe, for e^jcamj^le, tHe 
jparagranHs Headed “ Cfc>xrstitnent» ** 

tHe Hock wotxld gain enormonaly fn lni)efeBt axxci 
value Hy revision and e:x;t>^»jpfcsion jbsjT a' 
axxd crifioally minded eliennis#t^- ' ^ ' 
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Zyi^eat^^. ®y IVsa^y Ha»ll. ixiLtirociuot>ioxu» 

V>y Sir Hemry Oa-ovetlrt SLJt^<3L IjCM>3nuBwr<i :H2^ Hill. 

E«iit>ioii.- ^1P- acvlii -f- <I:*onL<ioa:i. ; 

(jModioa^l Hoolfcs>, 1112T-> 

B«^. jrxoti- 

Hooics "wliioli. JELre> ro«Ki 1>;^ tmlcxHco.! roa^ciors olt>oxx 
lofitvo a» gfood cl€»a,l t>o l:>o <icw9ire»cl wlnort x'e^a.x'dod froxioi^ 
-fclio Hcion.t>ific ^poixi-li of •v'ie»‘w, a,n<l t/liia is so in t>lio l>oofa: 
iix quostrion., A lonr^G a,Tno\in,t> of iTiforma.t>ioix on lilits 
'fc>rj>€?s of la,tnx>® s\xifa,l>lo fox* ' viltix-fit-violo-fc tiir€3«tt>rr»oxxti 
is colloot/^^cl f.ogo'feli.^x’, l>xx-fc 3EL j>x*a.ct>it>i oxxoT* -wfibixt-s moro 
ffifibix tlxis ; liej na,t-ixraH>^ looks for i xxf or m action o»x 
filxc^ diffioxxlt. stil^jod of dosa^go, a,n.d flxo aoir-lior ixxi^lii> 
-w'c--lJ fry fo j^ivo xnor^ dofinifo ixif orxn af ioix Ixor^^. 

''FHet ' a^xxflxor is a|:>ixare!nf ly xixxdor fHo im^rossioxx 
fliixt froxri flio fnix^sfoxx aro, rays aro onxiffod 'W'hioli 
csanixof l>e* <iot><?sofc5d lj»y any modorxx sjjocsfroscofxo 
or oflior ixxsfx'LXXXxoTXf - JETow j^Hysicjist-s will agroc^ 
liim, arxd sfill le^ss xiv^iflx liis assiirrx'pfioxx fliaf 
tiic* xilfra- violoti rays of €li<^ tiff lx ocfavo (Ixoyoxxd 
t,lio v'^isilxlci) arc"i xxot lt*ss, f>ixf Txxoro, jxc^xxc^f rafixx^ fliaix 
trlioso of flio iirsf oofavo. l^c^rixafxs soxxio rovisioix 
of an as«i.irxiY>t/ ioxx ooixfrxxry fo all c?>«: j>oriixxoix fal faisfs 
may ap|L>c*ar in a tar>olv. wliiolx irx many i-ospoofs 
=s*'i'v-c*s pixrposc-^ for A^rlxioli if lias Ixooxx wriffc^xx. 

^''/eiara/rxr?/ -^hootc of ttc'/rftt JVJ^ic^roijototfi/, 

tly X*i'of. Wtxx*<i Oilfxxor. **1> 3tvi --i--4-'7l. (T^oxxdoxx ; 
^r. arxd A. Cr^lixxroliill , lll:2lS-) ixc?f- 

its ixflo sfafc=?«, fix is Ixook is tlo'V'of <t*<l fo tx ^onoral 
<lisc5xissioxx of flxo soxojxo*^ xvHxoh flxo anfixor cixriotxsly 
re'ixanxc^s “ JVlicsrolxology , ” ' ixxsisf i jxjac flxaf fhis "W'ord 
jxxoaxxs “■ fin? Ixiolo^^y <.>f fixe?* sxxxall forms of life'.” 
w'lior€'-as ” IVlic'roIxiology , ’ ^ in Ixis opinioix, oxxly 
astaixds for * *■ small Ixiolo^y ” ! 

V\'^x*ifforx ixx a oltiixr arxd ixxf orosf i ix|^ irxaixxxor » flxo 
Ixoolc d^^als wiflx flxo lowor fox'xxxs of lifo roprosoxxf od 
l*y tJxo yc?asfs, rixonlds, pre>fozoa, Ixaoforia, arxd 
iiil-x*amic;rosc<>j>io virnsos, doscrit>os flxoir Ixiology, 
flxoir ixxfoixf ioixtxl aixd xxixiixfoxxf ioxxal jxarficiipafioxx 
irx x’-arioxxs Ixrarxcrlxos of iixdnsfry (dairy jxrodixofs, 
^>re?sc'rv"od foods, for rnorxfaf ions, ofc.), flxoir ooonr- 
x’oixoo axxd sigrtifioaiioo in air, 'W'afox*, soil, axxd so'wajgo, 
ixtxd flioir assooiafioxx -wiflx disoaso ixx flxo axxixxaal 
atxd plaxxf wo^'ld. 

I IX 1 X 0 -way a foxctlxook for flioso sjpooialisin^ ixx 
any of flxoso sxilxjoofs, if gjivos a snrvoy of flxo w’lxolo 
fioKl ill a marxxxor flxaf is roadalxlo, complofo, axxd 
<*oiieiso- Tlio formixxolo^y is flxaf adojxfod l>y 
Horgoy arxd a oorfairx soofiorx of Arxxor*ioarx Ixacforio- 
lo^isfs. H- S. 

IMliscdla-ny . 

J l^rM.te.'nts .* II>^V€sl€>;pm^n^t atwd 

/ Mlilfoxx Wriglxf . vii -f- 

(Now York : IVfcOraw-Hill JBook Oo., Xixo, ; 

korxdoix ; IUXoOraw - Hill I^ixlxlislxixxK Oo., lL.fd., 
Od. xxof. 

Vxtojvi fko days of dakal, dnlxal, arxd rrrxlxal-Oairx 
pnoplo haxro Ixooxx oxx^a^od ixx «»''rficlos, 

l><>th xxsoftxl arxd orrxanxoxxfal arfiolos of rxocossify 

itnd lixxxxry ; and aro all (wiflx raro oacooptrilorxs > 

ititorosfod^ diroof ly arxd indirocfly irx irxvenfiorxs, 
<*itlxor as inyonfo®» or as IxoxxoBfiix^ try flxo ixx^orx^- 


ify of dflxors. Wixoro flxo proserrf is irx advarxoo 
ox flxo pasf is irx flxo profoefiorx afilFordod fo flxoso 
w-lio dosiro fo roooivo for a poriod fjxo pooxxrxiary 
row-ard affaolxirx^ fo flioir iixv'orxfi-v^o po*wors- 
ISTaf ixrally , flxo pafoxxf laws of diffororxf ooxiixfrios 
oxrlxilxif c€3^rfairx variafioiis, Ixxxf flxoro is moro flraxx 
a rrxoro family likoxxoss porfairxirxg; fo fkom irx oorxx- 
rrxorx. IVTr. IMLilfon Wriglif, irx Iris l>ook orx Irxvorx- 
fiorxs arxd X*aforxfs ” WTTxfos as arx Amorioaxx xxrxdor 
flxo law”, Vnxf Ixis book is boflx ixxforosfixxg 

arxd valnablo fo oifia&orLS of ofHor fcifafos. If rxxay 
bo addod flxaf orxo obapf or is dovofod fo flxo rij^lx-fcs 
as oxdstonf irx fbo various oourxfrios. Ho <g[xxofos 
flxo sayiixf? <xf aix irxvorxfor, ada^rfod frorxx a diofxxrrx 
of Tlxorrxas Hdisoix’s, fbaf a siiooossfnl invoxxfioix is 
2 por ooixf irxspirafioix axxd US por ooxxf porspiraf iorx, 
w^biolx orysfallisos fbo viow- fbaf ^oxxixis xxxxalliod fo 
ixxdnsfxy oaixnof bopo fo snocood. Of fbo fw^oxify- 
fbroo obapf ors, fboso confairiirxf? “ XloTx’fs ” arxd 
axxswors fo c|xiosfiorxH aro rxof fbo loasf iixforosf iixg; ; 
l>nf fro IXX oovor fo oovor fbo book mox^ifs carofxxl 
roadin^ and a fxlaoo orx ono’s booksbolf for fbo 
Xxmrposos of Ixaixdy rofororxoo. H. JL*. 3M. 

'T’ftfi. Jrto'trtci.rtc'e of . Hy A. 

Williams. 1^1^- i^li. (X.^ondoix : U'rxivorsi'ty of 
I.*oxxdoxx r^ross, J^fd., lO::2S.) 2^9. 0</. 

n'ms volume? fc?lls bow fbo pooplo of Oroaf Hrifaixx, 
from fbo IVIiddler A^os fo fbo jxrosoixf day, bavo 
olxtaiixod flxc' xxooossarios of life'. Obapf ors aro 
dovofod fo fairs axxd markofs ; fbo riso of soa- 
fradirxj? ; flxo igroaf f reading; ooixipariios ; roads arxd 
oaxials ; arxd fradirxg iix fbo railw'ay ago. T'bo fojx:f 
affords ovidoncso of w^iclo and roooxxf roadbxg, oarof irl 
siffirxg of w-liaf bas booix gloaixod, arxd affraofivo 
prosorifafion of flxo subjoot-maffor. Tbo xllusfra- 
fiorxs aro woll obosorx. Tbo aufbor is fbo prirxoxpal 
of a day ooixfirxuaf ion sobool, buf fbo book will 
appoal fo a w-idor publio fbaxx fbaf for wrbiob if -was 
obviously w'^riffoxx. 

Xxx a rxow" c?<lifioxx if migbf bo orxxpbasisod fbaf fbo 
rigbf fe> bold a markof was a privilogo obfairxod 
from axx ovorlord axxd joalously guardod. IWCoro 
sfross rrxigbf bo laid orx fbo gild sysfom axxd fbo faof 
fbaf fbo morobarxf gild axxfodafod fbo oraff gild, 
Tbo oorxsfif uf ioix of flxo Joirxf-sfock oompany of fbo 
oigbfooxitlx oorxfury as csomparod wxtb fbaf of fo-day 
sboxild bo mado oloaror. Tbo vory small foxxrxago 
of oarly rxxorcbarif vossols is rxof broughf ouf as if 
sbouJd'bo. H. W. I>. 

JF*i.<yrtr€,€,rig of JTt^t^e.rttio'n., ®y 'Williarxx arxd Hfolla INida, 
(Harrap’s Hoadors of 'X'o-day.) X*p. ISO. (XL#oxx- 
doxx, Horn bay, axxd f?5ydrxoy': Ooorgo O. XXarrap 
and Oo., XL.fd\, 1112T.) !.«, Od!. 

Tm: affompf fo oovor fbo sfory of invorxfion irx 
appliod scionoo, as is doxxo in fbis volxxmo, wifbirx 
fbo oompass of %HH pagos, is alxrxosf bomrxd fo fail, 
unloss mado by ono w'bo is oxporf in oaob se?parafo 
in-vonfion. Tbo soxroro oondonsafiorx noo^ssairy. 
loads esifbor fo a bald c3afaloguo of faofs or*, if fbo 
affompf is mado fo bo irxforosfixxg, fboxx fo gorxoral- 
isafiona fbaf aro foo swoopir:^, or fo ompbasis orx 
fbo s^rCking rafbor fbaxx fbo Imporfarxf , or oyon fo 
sfafoxrxonfs fbaf am aofually rrxrsXoa^rxg^ A^ arx 
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ox;a.Txi-j>lo, wes iaaa.y oito t>lio. ^eiiLeT'£bli£Ui»'tiox> oxi. j>. ST, 
in Hj>o»lc:iTx^ of JSli AVlii-tnoy : ‘‘ jBt>et,xxciin^ >>oliinci 

ovory ixxvon-fcor’ "Wo find, st l^oxxofa-o-fcor "wHo, -wit^lx 
fi*ie!ndsHii> ox- money, lia^ Helped Him to sxxooeed.’’* 
-A. mi»lc%a,dixxg stixtement is tHcbt oxx p. "fco tiHe offeofc 

t-Hat Oeox-^e f5t>epHexxson Hiiilt. 2^'hhffi'n^ JSill^. fi^xxocoss 
ox- fe,ilm-o of sltx invent-ioii tixi-ns fi7o<i|xxenf>ly oxx snxxxH 
prci-c?t>io€xl diiific 111 ties, a,iid it is too mixcH to o?cj>xiot 
tHs,t ex singjle fxxitlxof* oexix He eogixisexnt of exll tlioso 
xniixiitise. H. W. I>. 

r^sycHol ogry, 

< yoTrt.rrhO'ri^ 'iirt, J~^«'i/c2i.oloQ‘i/ n-TLet X^h t/ziiol.oQi/- 

JRy X>r. doHn 'X’. IVXexeOnxcly . (T^lie OeLmHridg:e 
l^syelxolo^ieexl X^iHrexx-y.) l^p. >::\-ii H 2H4. (Oexm- 
Hx-idfje : J\t tHo X Jrxi vei-si ty l^c^ss, lovsr. 

net. 

Tnifs* Hoolc is ex stx-iHiixpj exrlditioii to tlie * wor*tH -\^'Hilo ’ 
HooHs oxx tHe fiinetioxis of tlie xxervons system. 7t 
is, How'ev'^ei', ex cliffioolt H:>olc to x-c;ixtl, exs tlic- exiitliox* 
<|ixito ea,ndi<ily exdxiiits in His px-efexoe. ''f'Hc^ domi- 
na,nt tHemo of j>exttoi*xx.s is pxxx*ely exn £xl>sti-txotiori exxxd 
is exxx exttenxx>t to Hx-ixxg tHe mextex-iexl exxi<i tHo ixxi- 
mexterial xxioi*e into Hexi-inony witH one exnotliox* tliexix 
is coxxixnonly done. Itx-. IVTexoOtn-dy eoixf esses to Heini^ 
exvex-se to xxiextex-iixlistie liy^xotHesos exn<l texlci^s np ex 
j.>osition ’wHicli is -wliole-HeixT-tedly inxnxcttt'-x-iixlistio. 
Hlis tHeory is tHext exll tHe j[>T-oeesse!S of tHe rxiiixd, a-nd 
indoe<l of tHe xxox-voiis system, exx-e itxto^ 5 x*fxt«»d . eox-- 
x-olextod, axnd eont rolled Hy wHa.t lie eexlls ‘pextterns.' 

THe Hook is divided ixxto two pexx-ts, tHe fix-st 
xleallixi^^ 'witH - tHe soeoml w^itH tHe jxHysio- 

tHo nervous system. At tHe eixd of c-fitoH 
pexT-t is £L sixminaury of tHo exj>x>licextiorx of tHe tHeory 
of patterns to tlxese tw^o Hx-ancHi^s of kriowde<lj^o. 

. iSeveral of tHe oHfxx^ters on x^«,VoHolo^y ixxto wdiieli 
tHe aixtHor inter woa ires considor&Hle pox'-tions of His 
irt'^x-y w^ide know'ledj^e of alnxormal are 

exctrexnely xntorostixxjK axxcl well -tlioii^Ht- out disoixs-* 

sioxxs apaxtr from any qj ixostioxx of pattei*xis. A.1- 

to#?otHer, an e^cecllent jxresentatioxx of a difficult 
sixHjeot axxd a H€>t>k xvliicH recpxires to He read 
sf'veral times Hefore tHe axitlxor’s ideas can He 
adecxnatedy understood. 

Opjpcwri^e? JSe:.cres .* cr Jirit'u^rJ-y of ctX-^Jt/rciT 

ccrt^cl Cy'iilt'hb'rcxX II 'istory . -I3y I>r. Adolf HoilHorix. 
Translated froxn tlxo Oerman Hy J. E. l^yde- 
JHLtii^Hes- l^p. viii -+- I -+- i5 plates. (3-*oxxdon r 

JMetHixen and Oo., Ltd., 11>:2T.) f5s, net. 

Tnjffi aiitHor deals xvitH tHe -wHole cxnestiorx of wonxaxi 
ixx tHroe oHaptox-s, of wdxxoH tHes first covers pHysioal 
differences and tHe soxsoxxd tHe rrxexxtal differences 
Hetw^een tHe sexes. Oiii-rent vioivs are aHly sixm- 
xxiarlsed. "WHilo accepting tHe position of tHe f ixxxda- 
moxxtal and aHsolnte distixxctioxx of tHe two sexes axxd 
sf.ating fairly tHe argixxnoixts for assigxxing woxxiaxx axx 
infex-ior or a superior position in tHe evolutionary 
s<-ale, tHe autHor Himself inclines to tHe former 
view’. THis coxnes out wHexx He considers tHe de- 
vcdox‘>xneint of tHe social jxosition of woman. A con- 
cise Historical sux-vey, starting from tHe functioxxal 
activities, pictures Her social and economic progress 
as a gradual sHacklixxg of maxx, culxxxin.atij 3 g in tHe 
* fomixxisxxx up-to-date ^ wlxioH Has foliowc^d tHe "War, 


in wHicH, witHout stressing tHe pcxint. He Hints tHere 
is a message. THe HooH, However, is written witH- 
out Hias as to fact and miglxt serve eitHer side of tHe 
argument, 

^ I^^yoHoloyy .* or €x,^ ct- JPsycA-o- 

1.€>q%€mZ I*/i&-n€>m.43^'no'yh . l^y I^ercy Or ifiS. tlx. i^P* 
xii - 4 - 1214. (Loxxdon : »JoHn 33ale, fcSons axxd 

Xlanielsson, Ltd., 102T.) T^<y. GdZ. net. 

^03Ffc an autHor to Ixav^o to ask for faitH, tolerance, 
and patiexxcc is ixx itself a ivarxxing of trouHle to 
coxne. To claim ignorance of psycHology as a pass- 
X><>^t to success in w-riting aHout it ovexi as an axxxa- 
tour is giving tlie sHow^ aw’ay. To say tixat every 
ixiotHor can claim to know' more alxout tlie psycHo- 
^-^f t^Hildreii tlxan all tlie psycliologists pxit 
togetHer is decidedly unreasonaHle . THe autHor "s 
Hyx>otHesis of * rxiixxcl ixx general,’ xvliicH He sjxlits 
up ixxto ‘ ixxjxxd - ixx-nat ui-e ’ and tlxe ‘ xxxind of man,” 
must sux*ely l>e Held to 1_>C5 not 

y >?/<?// /£/<».>? re ctrtrZ JVI tintctl^ Orot/y/r . Ly f'laude A. 

< ^larernoxx t . ( f^syclie JVliniixt tiros, Oc^iieral SSex'ies, 

ISTo- l:i.) l*p- 3 3S. (Lorxdoxx : iCegan i^axil and 
Oo., Ltd., f01>T.) '2,^. iyt/. xiet. 

Tix:k: autHor Has wdtlx a x^ex-y readal>lt- 

little t>ook. lie xxorliax>s^ tries to xiiake tlie sui>jc-c*t. 
of iixtelligexxce ratHer simjjler tliaxx ctirx'ent ox>iniofi 
w’ould Justify. Txitelligc»xxce is de1-ine<i as tlie “ 
to Heconxo aw'aro of tlie nc^cessity of cc^rtain catisitl 
rolationsHix>. ” 'W^Hotliex* tHe aw areness of eausatioit 
is exacjtly tHf^ same as i n t€*lligf*nc*-e is a inxiuttex- of 
argtxxnent. How^evor, Mr*. ( ^larc^morit is to Ho c'toii 
gratulated on a vc-ry refrosHing 

for' ^AZZ ‘ ex I^f^aZu.r'f^ i /f - 

-lly l>r. Kudolf XJrl*aixtscliitscH . ’J''x*aiis- 
lated Hy Lx*. Arnold llliloax-t. Lp. IKl. (Londoxx i 
THe O. W. Laxxiel C^Jo., 1012«.) 2^. €xe/. net. 

A. snvxx>nE3 and very aHHreviated accouixt of jxsyolio- 
aixalysis for tHe man ixx tlie strc^et. THo autHcm 
gives a few^ illustrative oases, l>ut does ixot go into 
axxy detail of tHeory. Tt will jiroliaHly not oonvince 
tHe rx'^dex-. Hut wdll xxxake Hixn w^ant to know" more 
of tHo rationale of tHe metHod. 

TrecHnology._ 

Cfr'orrhrrhc^'r of CJT e-ortrl^ft Ly LL. Nislxot. THix-d 

edition, revised and enlarged, l^p. xi -t (J.«on- 

don : Ernest JBlenn, Ltd., lfl2T.) CSd. net. 

Tnxs treatise is a staxxdard work oxx w^overx faHrie 
coxxstrixctioxx, and deals mainly witH tHo teoHnical 
part of tex^tile design. THe tHird edition contains 
a useful cHapter on tHe decorative value of ax‘ti- 
fioial silk, axxd tHe oHapter on gaxisse and len<> 
w"eavi ng Has Heen augmented Hy descriptioxxs an<l 
diagrams of American types of flat steel doups for 
Ho aid and Jacq^^xard Harnesses. 

"Wovexx faHrics may He divided ixxto tHree Hroa<l 
divisions : (xx> faHrics constructed from soxue 

sixnple forxn of interlacing of tHe two sets of tHreads, 
-x-e. warp and weft ; <6> faHrics tHat Have a fouLn^a-- 

tlon teacture. Hut 'on one or HotH sides tHe surface 
is covered witH loops or tufts- — ^tlxese . are Icnown 
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£tM T>ile jfa»l>rios ; (<j) fapl>ri€5» ooixfii33PU.ote<3L <»x*08s*- 

wes^viti^, tiKat. is, witsaa t>l3t«» w««Tp tjlxi:r€!M 0 bids ;pa>ss wHolljr 
or oartiiall^r roxMl«a. oa*oH otiBor^ s/nci 'fcHoroBy oetvxsjDciL^ 
ciist><>rt>ioxi a^rid, in aEnos-fc cs.so», ]OTodnoin;g text.nro» 
til at aro of an oi.>on oBaraotor. TTHo first 120 :E)a^os 
l^ivo all tiio standard forms of intorlaoin^s tBat aro 
iijstMl for woaving tHo oommon olassos of faBrios. 
X>osi^ns and x>Botograj>iis woll illtastrato tlio oKarac- 
torLsticiS of oacB toxitiiro. TJno oliai>tors on fnstiaxx 
«,of3 torrv faBrios aro vor-y ^ood, and tin-so aro 
tvpit'jal pilo fal>rics. XJnfortnxxatol^v, strxjotiirc^s for 
tlxo faln’ics ;£>rodvic;od A?vitii tiio aid of wiros aro 

not inclxtdod. 

^Ti oxcerlloxjt oiiaj>tor of lOO i^aj^os ojcx^lains tlxo 
l>rinoi^jlos of oross- weaving?. '[Fiioso ^axiaso and It^no 

fji,l>ri<?K aro not rnado in Jar^o q^xiaxxtitios for tlio 
lioino trado ; tiio oollxjlar siiirtixxj^ is a Kixrxx>lx» tyjxo 
<»f iiiis kind of olotli . TTlio following oliaixtors doal 
with sx>ooialiMX’!d striicitiiros ; for rxampBi, tissno, 
and mtamvoI. sinj^lo and €->Ltx*a Nvarx> xxxxd ^e-ft 
l>rooa< It'S, tlaoxasks sin^j;lo and oomxioiirxd . 
^ood 03 *c j>lanatioixs art* ^ivon in otlior cslaa^xtors 
of tho x>rinc'ipal t>’'|ios of c|ixiltin| 2 : faBric-iS. 
ioid inate>Iassc*s, atxd tlic* looixx oc| iiijirnont rotpiirod. 

In anc^tlior oViayitx'X' doscM*ix>ti<^*ns aro j=z;ivm of tlxo 
J post-rv sl vlos : soint* of l.iit‘St* striiot nros aro c;c>m- 
( ^Hivitx'd , Bill- tlir*y aro dt^volopnioii ts of tli<* siin^dox* 
tv^x's, *'FIit' last jiart of tin' l>c>olc tloals witli tlio 
d"c*oorati\ t‘ value* of artifioial silk, and its roaotions 
witli <ly<*H, and also t*onx } »arisoiis vvitli roal silk. 

I *i'a<*tioaliy ov€*ry kind of st ruotnrt* is c*>c|>lainod in 
tliis liook^ and it oan l>o i*oc?oiri inc*n<lod to xxll tli.os<% 
wiio dosiro to olittxin a tlioron^li xmcloi-stam lin^ of 
falirio ooxxstiMic^tion . d. JVT. 1^. 

?T/?, /'jr^/t/,svv. fl.V 1->J*. C *7, l^oddlo, ^ '+■ 

-j- 3 i:iv -4 IT- (1-iOndon CiJJass Ir^u Ixlioations, 
l-.td., 1512T)- H.V. Od. 

1 IS tiio old days tlic' niaixufaoturors of |a;kxss raxxleod 
anioxx^ tlio nxost soc'roti^^'^o iix tlio Avlit^lo I'ari^o of 
iiulustry, Hc^oix>os axi<l jxrocossoa 'W'^orc* joaloxisly 
^uartiod, and tlioro was ixo attoxnpt at iixtox'c^hian^o 
«>f vieiws w’itli roj^ard to tVio ooxxixnon difiioultios 
<' >orionood nioro or loss l>y all in tlio oourso of tHo 
man ufactxi ro. 'iriio oxigoxxoios of tHo War jxoriotl 

tn'<»ii^lxt aBont a salxxtary oBaxxjgo in tHo ontlooB. 
''Ffa* valtio of soiemtifio i»xv*ostif!ration found recogni- 
tion, and tlxo inccjxtioxx of tlxo Jt>cpartmoxxt of Cllass 
'I'<*f*hnology at tlic XTniversity of iSliofixold resulted 
in the establishment, of a pcrixxanerit eeixtrc^ for 
it'^fareh work: oxx glass, whilst the formation of 
tin- Hoeiety of Olass 'X'echnology x>**ovidod for tlie 
pnhlioation of vahxahle reports on origirxal work. 

'rUe anthor of this hook on defects ixx glass took 
j* prominent jxart in glass rosc^areh, hoth in the 
luhoratory axxd in the factory, and^his xvido experi- 
gives him exceptiorxal <xw«3tlih cations for pro- 
per ing snoh a wprk. rTho various defects^ are dis- 
ixx detaii— ' — ^moro especially devitrification, 

l>nt also huhhles, seeds, stones, etc, and xxot on^^ 

arc the causes clearly eacplained, axxd suitahle 
roniodies suggested, hxxt Ixow to avoid the troxxhles 
also pointed out. 

''rhe glass indxistry is fortunate in having at ffs 
tiiKposaXsuoh reliable practical information supplied^ 


hy an acknowledged * authority. All ooxxnected 
w^ith the manufacture of glass should £ind some- 
thing of value and interest in the volume, and even 
users of glass would learn from it many important 
facts - 

C^€>tt€yri. jS^yiTh^drhff . Hy Thomas Thomley. (Ixx ter- 

xnediato or Orade*lI.) Ii'ourth edition, revised 
and very greatly enlarged. f^P- (luoxx.- 

don ; JKx*nest JKc^nn, latd., 102(5.) 25^. xxet. 

Ttftic jxuhli cation of this, the fourth editioxx of a 
work which has for twenty -five years receivexi 
reoogxxition as a staxxdard treatise oxx c^ottoxx 
spimxixxg, revt^als a fxxrther revisioix and eixlarge- 
ment ; the subject matter haviixg lieeix brought 
ux>-to-date in conforxinity with ‘‘ Oottoxx SSpixmixxg : 
ISlcmexitary axxd xxdvanoed “ Oottoxx S^pixxniixg/’ 
w'hich fornx the same series. 

TJio x>rcx>aratir>n of this treatise has been effected 
w^ith the vieAv of assisting all who, acitivcly 

OX' oth< 3 rwist*, arc engaged in tlio xxiany branches of 
tlie s|iinxiixLg industry , and ixx this object the author 
must derive no srx'iall measure of success. The 
twelve chax>ters comprisixig the book corxtain some 
very intci'x'stijxg and practical ixxformatioxx oxi all 
sx>iixxxiixg jiroccsses, although a xxioi'c defixiite 
setj uence axxd manxier of presentation in dealing 
witli aixv ^> 1^0 particxilar stage of trcatixxoixt coxxld 
1>€* adopted wuth benefit to tlxc gexieral reader and 
student. f^omc of the subjeet matter, esi>ecially ixx 
< ^hai>ters ii., xci., and xii., could ady-antageously bo 
omittx^d in favoux* of a rxiore e?wteixsive treat nx exit of 
otber sections, notalily those €*txxl>odic*xl ixx Ohaxxters 
iii- axxd iv. Tlio illixstration of the texet is well 
effected, w'hilst the miscellaneous calculations and 
data must pi*ov'€? of gui<Jax'icc to the stxident. Xxx 
its present fornx, the volume is an excellexit soxxroe 
of itxformatioxx ixx the field of cotton axxd 

should be found of valxial>le assistaxxoe. H. 

C'*€i.r<xiryy.ic ai'hdl- f Hy I*rof. A. I. 

Axxdrow-s. I*i>. v-iii +- 1T2. (New York : John 

VV^iley axxd f^oxxs, Xnc. ; l..oTidoxx : Ohaprnan and 
XXali; X^td., 1028.) 

Tixis book contains carefxxlly draxvxi ui> instructioxxs 
for prejiaring test pieces, axxd for xnaking the various 
tests, b€*sides showing clearly hoxv to procec^d with 
the neoessai'y calcxxlations. Tests are givexx for i*aw 
materials, firc^d ceranxio products, glasses, frits, 
enamels, and glasses. Apart from a very few rather 

loose statenxefits ^fortxmately of xninor imx>c>i:tarxce 

^the excplanations ai’e clear, though generally 

bri€>«f ; axxd tlxe diligent stxxdent who makes ^ood use 
of the examples givtux for x*txercise shoxxld find hirrx- 
self adecjuately cciuippetl fox* dealing readily writh 
most ceramic indxistrial problems involving calcu- 
latioxxs. 

An ap^xendix, conxprisixxg a number of xiseful 
tables to facilitate caloix latioxxs, is followed by a 
good ixxdexc. The book is well got up, axxd misprixxts 
are few’^ axxd of little importance. Axncsrloan stand- 
ards and tests are used excoixxsi^ely . ” Some of these 
dxfiPer froxxx those in general use- ixx rlngland, but any- 
one who understan<fi» either should h.nd no difficulty 
in. applying the other... 
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F'ortli.comingj’ Books of Soionoo* 


Acrx'icultrure, r'or^stiry, And X^orlricultvn'A. 

Mlcl'iJt?€itr<l ^r^old ain^ Go. ^Tl-x^ XTn.C!03ave»ixtiiorwa.l OArcloxk, 

Six* A.x*tlx\xjB*^ 3E»'. M'oirfc, JE5Ar*t.- JSr'fve^t JBt&fxn., l^td. Tlx© ICn^lietlx 

Ox*«.»e( Ox*«? li Ardl, A.. H. Jb^OAir©. 0'/trxy>rn.<xr*. aytxi- U^oZl, JL^td. 

IS<'©©ciirxgf A-. S. OArlos- »T . JEJ. X^i.jy^'i-n.cott^ G . 

JF'AX'jm Ojr©i> J:Cxit/©rfxri»©M, ixx©luclixi^ Soil lVE©xia,K©m©xxt>, 

■©ditod l>y I>X'- K. O. JC>»viiHi ; So\xt.li©x*ri -fiold Or-ojx 
.KIni>©rjpx*i«©«, irxolxicliix^ Soil lVlAXiAj! 5 ©m©xiti, ©tiitvr^el by ZJ>x'. 
ZC.. O- II>Avijs ; I-.ivosil.bo lx >Gxx1:©r*j>rifcios, oditod by Z3**- ZC. O- 

X>Avi»- Jlif'<xo»x*rx//«rxx Go., To3tt.-lZoolc of Tx*oj>ioal 

-A.f 5 x*ioxxitxxx" 0 , Sir 1^, A.. A.. ]Sriol»<»Il«, xiow' oditioii, x*ovioo<l 
by «T. U, I-iollAXXcl. Gl‘i^f€-'r «xx«.d JJoy^et. - — A.i.^t'io-xxH.xxro, Tlio 
Scioixoo Axxcl TraoZioo of Hi'i-tisb J-*"'a,xTm ixi^, JE*x*of- 3. A.. S. 
W"a1.ooii «xxdl 3\ A.. IVloro* xxo-w odifioxi. Osrfr^ti. n 

A. Toiar* ixx Aont-x*©.! io. «A.Yid J>ro'w Zo*xl«.i*<l : <Jrr*«i.is« 

JL.A3xd. Axxcl Olbor St-txclios, I^rof. IZ.. CJ- Stetjxlocloo ; 
<jirX*«t.o» IF'armiri^ ixi fbo 'WolItJLrxcl "Valloy t tx Sxirvoy, •! . bl. 
X>Avios ; Apri’ioxxlf xxro trxxxcJL tbo bxxw of Z>ixxiixxi»}iio;^ IZ.ot.xirxxM, 
O- Z^'roobovillo ^ A Sixrvoy of IVlillx IVIoi-lxofixi^ : ba-siocl o»x 
OoTx<-iit.ioiiLO in Wilfslxiro ©xxcl Soxrjox-«ot Aixcl H*o C-it,y of 
Jr^r-ifettol, .Jfoxxo If. .T- ^’rovv-otl - 


Axxtrbropology Arxd A^rcb se ology. 

G . Infill CM-'ttfl .S'oxj.jv, l^fti . — ’"I'lxo IVlixid of t bo Sxxvxxa^t', l-t. Alliox*. 

Gctrrhf»r4*iQtp U C^oxxxy >txx'xxt-i vo "V^«>xjt)ibixltx.i*ioa:i of 

ZZvxHlirxxxx.xx J-«©.rxfXo©^oM, J>- J-*'. llloc^lc. U<zll, 

Tbo Trotxs^xxi*© IZoxxmo of btttmox-x* St.ox'y. ©clifocl by 

Sir JrC. Jj>©xxi»oxi H-ohm, V^ol. 3 : Tbts iM it.o|r>j!x<lo«*x., »ToIxixmotx’w 
*1 rATXMltxt-iorx « r©vi»x94i, xxxxd t.o xx Ixirj^o c'^x.toxxt- row rit-t©xx, wifi* 
Axx iTxt.f*oflii<rf.iori l>y X^r- 1-.. XI>. ll«,rTxot.t ; Vol. 2 r A 
Soloofioxx froxrx flib TaIi «J tixt.xi.icxx. or flxo Txxlo« of t Ixo 
Trx^vioviR ilirt.li» of (i«,xxt.»xxxii*x- X^txilcllm. ociil-o<l w'ifli txxx 
ixxt.roclxjcf iorx by JVIx*?^- OArolirxo IZliyxi II>Aviclfi ; Vol. 3 r 
Tlx© IZoolc of XXayy Xbrx Acx<lbArx by Abix llAlcr Xbxx 

TxxfAyl, ■t-rAxielAt.ocl by S. Oolcloy ; Vol. <4- - A. H<^l©c»t,iorx 
from lVXA«ixxAvi of -T«.l»l-vicl -XZiri X-i.xxTXxi, t.rxxxxMlAtod witli ©xx 
'irx'frodxxtjt.iorx by I*rof- XX. A.. INTioliolMorx ; Vol, f> : Soloo- 
l<iorx© froxxx tb© CXxxli«t;i»,tx tx.ijxl 13xx«trAxx of f©xxioiXM T^©r«iArx 

j>o©f Sck'di, -wiflx arx ixxfrodxic*t-iorx by 3Z. X-.©vy. JF/orfd^r ctv«r£ 

JS^f o'tJ.yhtort., T^Zct. Tbo XZojjrixxxxiojKs of JVIaxx, 1-C. O. 3 Axx*t%s- jC.ox#£/- 

\C7o., X.rt*I . AVlxifrbor IVlcxxxlcind ? a X*<x.ixorAm» of 

IModorxx Oivilis«,t.ioxx, ©difod by O. A. X^OArd. 0:r\for'<l /'^rxx- 

I~*’r€isttr. TTbo Oorridor© of Tim©, XX. l*oa.lc© xxxxd Trof. 

3EX- 3f . 3?’l©xxr© V. r T'be’> St©|:>]p© txiid fbo So-wrx ; A«b<x.Txt:.i bA-w 
ATxd CJoxxstifxxfiorx, Oax^t.. XX. S. XXat-fray ; TIj© X*©of»l© of 
Tibot, Sir Olxarl©« 13©ll 5 Tlx© Sxixxxor iaxi*i, O, b. Woollt^y 5 
T-fcaly b©f or© lb© XXomaxxs, IXr. J>. IXaixdall-lVf acX v©r i Tlx© 
CZod© of INTorf.! »©x*TX Xluddbi©xxx : Xboir JFXi«t.ory, Tooxxo^afraj^by , 
ATxd JEvoIxxtiion t-broxjjcfli fbo ISforflioxTx XZxxddbi©!. Ooxxxxl: r i©©, 
Ali©o Ootfy, C4©ix©ral Txxfi'odxaofcioxx- t.razx©laf©d from fb© 
T'rorxrjlx of 3. X>©xxilc©r. ri©w ©difiorx ; XZoolc X*airxt.irx|a:» of 
-Soxxfborix A.rxdalxxsia : a 3 >©s©riy>t,iorx of a IN'oolit.lxi© aixd 

Oof>f>©r A^© Art> CXron|3. t>b© AbbiS 3X , IXi*©xxil arid IMF. O. 
TZorlcit-fc, w'it.lx fix© <Jollaboratrioix of Sir IMLoixf apfxa. X^olloolc, 
Jlart.. ; JXibli©al Ariflxro jxolo^ajy : . ©om^xarod wiflx arxd Tllua- 
f.ratod by fix© X'ollc-lor© of J’Cxxrojx© axxd fix© C’lxsfoxxtxs of 
X^r-imit^iv© X^oofxl©#*, 3X . 3> . 3I>. Awtloy % IVXatoriaJf* for fix© 
Sfcxtdi©» of Ixxborit-arxc-o irx IMlari, 3^. IZoas"; z, Witoborafti irx 
Old arxd I»4"©w Krx^aclarxd, O . b, XCit'.lrod^© ; Arxxorioarx 3!sr©c:ro 

X^ollc-Sorxiii^ei, IsT. X. "Wbit.©. J-CfiQos.-n X^«-»xZ rmcf Go., 

Til© TXisivory of fb© JJ>ovil r a Sfxxdy irx IMtaja^i© and Sxx|x©r- 
©fifioxx, XX- *b. Tboxnjxworx ; Tb© IVfo«t> Axxoioxxtv JrQa©!, 3^ro£- 
V. Oordoxx ObiJd© ; ’W©altb axxd Worlc of t>b© IVtaori r a 
St-xxdy irx ISooxxomi© Aritibro|:>ology , XZ. l^irtb- G. 

ortrl .^forxvsr, JL>tA. Tb© S©jcxxal bif© of Savajcfos irx TsTorfli- West 

INXelaxxosia, X^rof, Xi. IMEal ixxoxvslci. 


Siology. 

A . axx'-/ b*. XitirtoJc, birf .— — ^^N^oab*« Oarjt^o z Some Strarxsaf© Stories 
aboxxl. Animals, O. JTcJxxrxison . JPres^. 

Soientifxrs 3f*af>©rs of William IZ-atiesoxx, edited by X’^rof- Xt. CJ. 

3E*xxrxri©t>ti, 2 vols. i Tyixioal X*'lie« z a 3r*boto^rair>bio Atlas of 
X>ifxt©ra, "HI. X51- l^ear©©, tliird series; An Xxxtrodxjiotiorx. to tb© 


Stxady of IZird 33©bavionr, XX. X5, Xlo-wax»d- •7‘oxxo^/ion f!7ojoe* 

JLftd. Tb© 3.«\xr© of 33ird Watobixx^, XI. "W. XXendy. Xf'". and 

X£. Ghci-mJ>er», JLfZdZ. XXabits axxd Obaract©x-s of Elritislx Wild 

Axxixnals, XX. IVI. JXatten, ©b©af> ©ditioxx ; 33rltisb ,X3irds axxd 
tlxeir J<Z 3'. IMF- Horastoxx, ©b©xxx> ©ditioxx. C7/iKXjxman and 

XXoJLZ, I^id. Otxrrx© 31irds, 3_>. 3'>©'vv’ar ; Tb© Boole of Oardexx 

Anixrxals, K. If*. ll>a@lisb ; bords of tb© AVild 1 a 33 oo1«l of 

Axximal Stories, S, Soovill©, Jr. GHotto ct^m^d 'H^xndn^. lI>o;;?8, 

bady JhCitty Xtitsoxx fbxxxiy ICitty VxxxoeixtJ. •T. a^xd 

0/*.nr<;/>.f/Z. A^rx Txxtrodxxetioxi to IXiopbysios, Trof. 33. 31xxms, 

rxe-w ©ditiotx ; Itoooxxt Advaxxc'os in Xiaotoriolojacy , X*rof. d. ‘JtX. 
33ibl© (Xteooxit Advan«-©s Series). JEfoefder and jf^toi4.ff?Ltorz , 

Jwtd. Tlx© XT»x dor watt* X* "Worlti, C7. b. 3Xoxx.I©xxf?©r (X^©o|r>lo’s 

bibrary). bonf/wanjsr and Go., X^t<I . IVXotor IVfeolxanisrrx of 

X^lants, t5ix* .1 aucadis Olmndor iZos© ; Tlio Trirxoiyxles of A j>y>li©d 

ZoolojBjy, l^x'of. XX.. A.. War<ll©. 0,r/c>rd f 

Tlx© S5t'i©rxo© of tlx© : y»r©j3ar©d by Tbo Oballexxgor SJotriety 

foi* til© Xb'oxxxotiorx of tli© trStixdy of Oc;©axxoj£:?rayxliy, axxd edited 
by JI>r. 3«I. 3. Allen ; X^laxxt l>i»eaMes, X^"*. T. llroolcs. 

C7. X*. X*Z4t>i.€X'rn.'' s ^Von-v, b/d. — Jioneatlx Troyxi© f?eas. W. 

XXexdxe ; Israel ioal 3 X©e- breeding?. A.. Clilxxxaix ; Tlit> JCatixral 
3X!istoT*y of Oexitrixl Asia r lieirx/^ tb© 3Xey>r»rtH of tli© C'etxti-al 
Asiati** JC>c jicsdit ions of tlic’f -Anmr it^an IVl nseiirn of TSIatnral 
Xlistory ; J^arrati've, X-tov <1. Antlrev^'s ; Tofxoy^ji-xxyiliir- JVIay>s, 
TCaJyjran to C)i*t>l-c 3^. XI. lX.c>l>**its ; 3-*emiian of IVIon «T:olitx, 

inc-lxaJiriiJC T'lio T^i'mxian b'aixTia of tl»e* .lisn Xtonj^xier I-<im<i- 
stone <»f IMtoxxjarol ia. A.. W. <lra>>an ; liot.an>', C5eolov£>'. 
I*aleoix t.olofjcy , Arc-lin*olo^y , I <• lit 1 ly r ilo^^ry , lX**»r| >**t olofjcy * txnil 
IVlatnmaJo;aty . (f. itftitilptiift* <iml. *sr©n,v, b/d. — IXbi<* l^ioo«l 

ixi A-xiiinals, axxi Ot Ik'T' T-2ssays irx 3 1 i c »1 o.£ary , l*re>f. 31. IVTimrr* 
I**03c (fX<“ien<*c^ fox* Von fcXc*ries>, /'V/ar/<‘.v >><rril» tzfr "' m - - 

^Tilil Aniixxal 3xiterv' i«*w^s, VV. '’I’’- Ifornaday. *VrtJ^€-// 
aixd Go., b/f/.— ' Hjxo*‘t. and W'il^i bif© in t lie l->t»r*<*an, JXrixr- - 
den. ft. f !» . JXnrt.on- 4i>trZ , b///.-* I'lj** 

3Xiolo4ry of ^^amxxials, l>r. *1. 3rl.:tt'>iie ( iolt »j:^i<'xxl H and I >ool<..*> 
{Series); Invertebrate* i5oolo;i^>' : an lntrodne»tiori to Animal 
IVXorjxboloyjfy a.nd lliorioixxie's, X*rc>f. W. flarstarx^i^ ; Hl’li*" 
I3©term I nation of {r^exc in Vertol>rates, I>r. I^. \V- It. 

3Xramt>©ll ; 1^ yxerirnent.al I>5ooloj|^y, T^rof. .3 nlian S*?, Xinxcle^y 

<Tt»act-bool<s of Animal 3Xiolop:y SSe^ries). and (^o. 

Wbat is X5ni5enies ? JVIajor Jj. 3J'arwin ; 3*^x'c>lntie>n ; its 
IVXetliod and X-*iary>os©, C-*. Jil- IVI. .Toad (I^orxxxn fSories). 


Cbemistry . 

JS7dn»ard .4 mo/d and <*o. Tlx© Ordixiall of Alebixny, 

W’'ritf.exx by 'll’bornas IS'orton, of iXristol, •witli an Xrx trotlxi*5 - 
tion by T3r. I’C . d . 3dolxnyard. XtoiZZ-i^-rc, X'it-vclctZI and Gosn.~ - 
baboratory IVlannal of BbysiolojE^ieal dhexnistry, 3*rof- 33. 
W. Wilsoxx ; Tbe Tet*bnoloj^y of bow Temjieratixro Oar- 
X>oni 2 :atiori, IF*. IVI. CXentry. G. Xi&Zl and b.^d_- — Tli© 

Viseosity of bicjxxids, 1C. Hats<?li©lc- XSr-'fx^JttZ J!?xixx'/r, X»t<t , 

ICleetrolytie A^llcali, O- TClliott, 3 jxarts ; TCvayjoratirx^jf, 
Oondensinpf and C’oolinf? Ayxyiaratns 3:Cxc|x1anations, pi'or- 
XXX ul a*, and Tables for XJs© in I^raetioe, traxxslated from tb© 
seeond revised Oemxaxx edition by A. O. Wripebt, fonrtli 

ICnje^lisb ©ditioxx, i:© vised axxd ©niarpred X>y 311. 3X©a8ti© ^ 
JK*iltration and IF'i Iters, d. A, T*i©lca.rd ;* Tb© <iexxex*al 
T*rinoij:>l©s of Obexxxieal JECxxprixxoerinja?, T^rof, S4. O. IM. XT re. 

.A. rxnd G. JSZrxci/c:, X^t<t. Oliexnistry of J?Soxn© Oomxnon SSxiXx- 

staxxees, O. 3X . 33obixxson. G H.€Xjr>^w€Xir». a,-r»A. XXotfX^ b/d. 

Catalytie JProcesses in Ayxjxlied Obemistry, 3Prof. T. T. 
Bilditeb ; Trxdixstrial Oarbon, O- b. HWantell ; 3Cleetro- 
obemistry, O, JT. Broelcmari ; l>xxsts, CSmolces, T^nxxxes and 
Odoxxrs in Indvxstry, T. XC. bandolt ; Tbet bicy xxefaetioix of 
doal, O- Wlxitmor© ; Oraelcixxjc^ of Tetrolenm, W- IB'* 

B'araprbor ; Oolloid Obemistry, 3. Aleatarxder <Vaxx BTos- 
traxxd's Xnd vxstrial Olxemieal IMLoxxo^rayxbs). and 

dacifcson. ^A T©>ct-boolc of ’t^naxxtitativ© Obemlcal Axxal^^si©^ 

J'3r. A. O. Oxxmmirxjac anei 33r. S. A. IKay, new edition* - 

G^o*fZ*f/ X^ooJctooofZ ctvuaL JSoTt,. Obemistry (Ayxyxlied) z a B*ra«*- 

tieal I-Xandboolc for £$txxd©nts of BTonsebold Seiene© and 
Bviblio Blealtb, lOr. O. IKl. Tinlcler and lUelen IMCasters ; 
Vol. 1 r Water, Xleter^ents, T©:x;til©», l^nels, et©., 

©ditton. JidF and G<?.^ bltd, J^xrxidarnerxtalA 

Obemioal TIx©rmo-I>ynatn.f©», X>r. J- A. V. Bntlox** JTofoh 
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.■rrrz^, naio OriiginLisi iSkirxcl O^ro-wit-^tai c>f Oli^iQxnioeb] Solerk^o^^ 

ro. Mla.fEili. <x,tw^ J3o2/«i* <S4Bk»oet ^unixl I>*-. 

>;. JE^.4a.l€i.ei.ne. 

S> n n «« r i xi fif, 

JT^ti , Tiri<5lta«'t.r‘i*bl ^^x**r»eto® T'c»csHnic|uie» A, 

rintmesorjL ; ^lcbe»1> JK'«ir*x«K.*e> . Ol€»m4dxxt.s, 3 vols. j 

biv« JPo’W'or AXid t.ln<e IModera. fStyoetm T\irt>ino, fc3ir Oli^trlos 

'»orx» xwrxd K.. I>a,>v«OTX. CJ/hcx^Ttn^n £:£<xtl, J^t€i ^ 

? I»x'ijrmoif>lo*» of Uxidordirebintt^o, JR. JJ>- W«.lltor ; ^MLo-tor- 
c»}i>irx^» A.. O. JHardy ; X.r*:idori 5 T*o\axxd Octlcilo S3y«torxks. 
W. fc4-fcol:>t>ii:i|5ia ; St>o*3tm: '3''uxr‘l>i»io«» HZn#?. X-^ioofc. -Ooxxidr. 
3 VI. J>I»ylor ; 'J'^lie* T'^ioory a^id J[J>€»«i^jfrjL of £3t,T*viC‘t\iT-o», 
Si. A.jr»dx*o’w«, iiow^ irraf^roisjaiojn. ; Tfljio X«.* 3 ct«tllt^t.ion of 
o'brio etxxd JHLc=^ei.t>ini^, JF- U. T«.ylo»'. 

'.fcxJtJ&cxl txT%€Z *.S^o»*.- Wtt,tic*r jlSrxg:lxi€>oi?iT».|jf : «lxx Iixf-irodtxofory 

otx -fclxo Sxtteje^ot. of "We. fox-works fitrxd flxoir Oor»- 
x<»fioxi, l>y flxo 1ia.fo O. f4lidtf^f^ cxnd l>y ll*. *3 otixxsfoxio T«,ylor ; 
/too S>y*ioxjioj^ IVTcLoliiixory, Oo^trioi^ £Lxxd Oetlotxl«kt>ioris : g% 
ct-J^ook for S3t vxdootB, IF*. Ooo|:> ; ^oroj3lek.oos» fe^oix. X*liaboos, 
I Aoro l<Iogix»os s l>oixxi 5 Vol. 2 of tlxo fric*io*xoo of 
t^^Vit txod its I*ro,<3tir*a.l A jf>f>li<s«xtioo, X’*. if. Sorooor. X^orxjy- 

mf rxrt^rl C7o-, JOrttf . Tlxo fcitool Hijaflx-we-y, O- * 1 . Alloo ; 

irxlioo A.c*o»ixoxil»3ttor>3, JF*. JVI . X..e*x Ckod jP. Aflt. Oroixooll ; 

* Tkoory of JP'’ilro 3Litit*rioa.tiori., JEf. O. 13oMW'fitll. 

Irxrx d-n-tl JL^fri. O«xvxf?os tiLxxd !AiXoa.sorixif^ XxxstxTx- 

rits. 1 :^- If- Tfolt, 2 vols. J' oh^t, JM[ . Xllor-trio 

riojj: : « 3 k Ha.»x«rlf>ook for tlxo X7«o of Wiroxxioxx a.od 

Klortts, E*rof- AV- O- Oliotoxi txod JK. JHt . .K’roctritt.rx, oow 

tio*x- Oir/V>r*^/ 'T’Ho £^n.xxit£k.t-iorx of 

ilciio$a^« JiJ. 'T*. Sxx’^iosoix i l^rtxofietxl IWCaokioo IVlixxixx^* 
1 >. ^\^illi«,xow ; .l-Clx^ofro-roo-Ktiot/io V*rol>loxos ixx XSlootrioetl 
iiK-st^rixiK, lit- l-fsLjcvac' ; OifferoixtieLl Flcivicxtioos of ISxxccio- 
iopc F?oic»f X*. l 5 '. X'osl.tsr ci.od 1 ^. «7 . liak<^r ; WfXfxIxocX 

t if.M txixd Opitic'.fcxl i>x^«i|^xx, l^rof. A. Ooxxrxvdy, l^exrt X- ; 

“ P*r«tcstx<!»,l Kxx^iootVr "* ]Vloolxa,oic*«l Rookof liook xxxxd 
xry, 1 ^> 21 >. oditod l>y X-C. O. I3ocjk % rTiio “ 1 ? r«.< 5 f ic*«xl 
jt^iooor ” XIJ 1 oo.tr ic'al 'T*ookot 13ook «.iid J>i 4 ary, 1920, 

t/*^d l^y O, A.x-ool<i, #VVr X.v«MDr<* Jt^Urtxatx <S*or<v», Ut*i. 

icloi'tx * I.>ot*k Ojxor«x.tic>TX, X.>. lf.o«s-.Toh.os«>rx (I^itxixenn's 
^xxsfxort X^it>r«xry) ; JFJxx#?iooorixx^c ICoonoxxxios, 'J''. Id. 
rxxlietm ; Tlio liook of tlio iJ .A.I*. "lilixjsxrio, X". Ha.rdy ; THo 
ok of tixo VilliorM X-ii|^ixxo, O- Ca'X'o.xxi^o (Tlxo 3Wtotor-Oyoli«fc’» 
iraury) j liilootrioity Aj^jxliod to IVli 1 x 1 x 14 .^, IX. Oottoxx ? 
^<'ti*i<i H'ra-otioii, A. 'TP- l^ovor, xiovr oditioxx ; l-L^ri^ixxoexrixx^ 
>rksHoi:j» I>rfit"wifXig, A. C3. X* 4 xrkixx«ori . 


Oeolo^^y, MimfrrfxlOfiCy^ Axid Mining. ^ 

Ocx-^l>WdeFe JFVex»«. JISeurtH J^riexctxjros, JHt- O- 

Xfxxsk, writlx «i«i^’ixxtrodvxotioxx t>y Sir T. Xi:oii«xxxct- Oj&<3fj»rw.<»«. 

cxxxc2 ULtilX, Ju€tl, Tlxo O-oolo^y of JPotroloxxxxx cxxxd J^fctt^txral 

OcLS, lOr. 33- JR- I-«illoy. Jkf ci.GT9^^ll<srx cxtxgC Oo., Utcli. Streets* 

^ra.jx}xiocxl I*fitl«>oxr*tolo^y s a. IVfcLxxxxa.1 for Stxxdoxxts a.Txd 3?'iold 

Ooolog:ists, I>r. JE- l^oxxvorsoxx. -ZIefter&y exrxcf C7o- 

X>i«.xxxoxxd j A I^osorijxtivo Troa-tiso, I>x*. JT. jR-. Sxittoxx. 5 
Tlxo I?^oxxxoxxclcLt\xro of I*otrolo| 5 y, J^rof. A. Tdoixxxos, 2xxd 
oditioxx ; I?«tttonrxs fox* tlxo Ooxxstrxxotioxx of Oi*yatatl JMtodels,. 
X>r- JF- Sxxiitlxsoxx- 


IM AtlxoTnatica.! &xxd Plxysical Scxoxxcos. 

JBlr'tx^tit ^erxxx, JE^ttJL. Tlxo Ooxxoro.! IRropxortios of IMLcxttor,. 

I^rof. JF- Ut- rN'ow'ixifxxx a.x)d V. l-f. X-. Soa.rlo. -d - <xrxd O. 

SfaoA;, Jlr«r/.. JHToext xvxxd i3voryda.y 3'*lxy»io». 13. 13. Mtolly. 

Jtiltxcki'iG CM,Thdl^ aVo^^x, Jbfoext a.rxd TtxorxxxodyxxjBtxxxicss, l.>r- 

«J- !K. Itolxorts (Vol- 4^ of I'ko Stxxdoxxt'^a I*lxy»io»)- 

-Z^r<sv»«. Tlio iN'a.txxro of tlxo 3?lxyeics*jLl 

W^orld, f*rof. A- S- JEddixxf^torx ; Stextistioex.! lMEeolxa,xxios, 
Xt. XI- X’o-wlor ; Atcxtlxoxxxcxtiocxl cxxxd I^laysicexl Sir 

dosojxlx I-*«x,rixxor, 2 vol«- s Oxxxxdxxcstioxx of XSloctrioity 
tlxroxii^lx Oeuaos, Sir J. d. 'I'lioxxisoix. cxxxd X*rof. 0-- X*. 

Tlioxxxsoxx, xxow oditioxx, 2 vol»-, Vol- 1. CJo-rt^ttxl>Z& 

f7c»-, AVavo IVfox^lxaxxios axxd tlxo Qxxaxxtum Tlxoox*y, 

I3r. A- Haas, traxxslatod by JL*. AV- Oodd ; JPlxysios for 

IMIodioai Stxxdoxxtw, JRrof- S- Hxxss. Ji£<xeicZGr avhti 

JLttfJ.. How to oxxjoy tlxo Starxry Sky, JM. AVood- 

wrard (JE*oojxlo’s J-»il>rary). JLiOTi-ffm-an^ txxxdL Oo,, Tlxo 

Scrioxxtific-. I*aj>or» of J- AVillard Oibbs, JRlx.I>-, 
mxxoxxxorial o<'litioxx ; Tlxo Sxxxx, tlxo Stars axxd tlxo Urxivorao, 
T>r- AV- 3d- Smart ; Tlxo Sp»ootro«oo]f>y of tlxo JE^ctxroxxxo 
Ultra -Violot, X^rof. T- I-,yTxxaxx, xiow^ oditioxx (Idoxxojgraplxs 
oxx I^lxysios) ? Txxtoxxxxodiato JHoat, II>r- I5t. A- Houstoxxxx s 
Trartioal 3doa«xxro»Txx*-xxt as axx 3 ixtrodxxotioxx to Soioxxoo, 

HT- It. Olxartoi*, Aif ctGm^'£llan OrTxci. C/o-, JLitdL. JLrifo axxd 

AVox'k of Sir JNTorrxxaBri X-.ookyor, T- IMlary I^ock y or axxd 
AVixxifx*od 3.-- X-»o<.?kyor, w'itlx tlxo assistaxxoo of !IProf- ZX. 
J3irx^lo ; axxd Ooxxtribixtioxxs by O. 33- St. Jobxx, IMCo^b. ISTad 
Saba, Sir lsr,^l>ior’ Slxaw^, X»rof. II. N*. SEtxxasoll, XtoAr. JT- Oriffltb, 
Sir IFtiobard Urojacorjy, axxd I*rof. A. IFowlox* ; JPxrostoxx^s 
Tlxoory of JEXoat, oditod by d. Xt- Oottor, foxartlx oditioxx j; 
Tlxoory of tbo Oyrosooi>io Oorrxjpass, and its 3>ov*iations, 
3J>r- A.- TL», 3X«awlixx^s. 


Goograpby axxd Traxrol. 

'J . Allen rxrtf/ I JJtd. '3'*lio JMajJtir U-axid of tbo Tdaya, 

1-.. jRxx>E.loy ; Rxx»*iod Troasxxros of Olxirxoso Txxrkostaxx, 

. A. von lo Coqi- traixslatod by Anna Xfarw'oll- JWdwarcf 

Tx<xlri fxxxd Cyrp. —A Salxaraxx Voxxtxxro. 31-iioijit- X.>- Oaxrxoroxx j 

Alfxixxo Olxxb XXop:i«tt'x*- 1 HTT — 1 H90, A.. J_a- JMLvxnxxxx- 

<>r»x/o»x JR xx/^er-M^OT*//* , Arfd. Travols in. Xxxdo-Obixia, 3X.- 

*rv^oy- Soxxxo JSTotablo 

rvc>»yc>rs axxxX IVlap-xnakors of t.bo Sixctooxxtli, Sovoxxtoorxtb 
cl 33i#^btooxxt>x Oorxtnx-ios, Sir XX - O- J^oi*dbaixx ; ipojxxxlar 

xjx -roadiixjar, 33. i>- babordo. *7 ot't^xtAcxn fJ'cxjxe:, 

•Tt tomjxorarios of IMLaroo X*olo, oditod by 2VI- 3^oxxxroff- 

'tjttto rxTiA TV-ineftw?. Twonty - fxvo AToars 33 CXaxrxo 

xntiii;^, JXri^.-Ooxx. JR. T*i|; 50 t. Cy<xn«ta.t>le cx/x*/ fJ’o., JJttZ , 

‘abia of tbo AVabXxabis, JFC. St. ,J , X^lxillxy. Z^on^-rrt^mi 

<■/ <"' 0 ., An X-xxtorxxxodiato Ooxmxxor<?ia.l Ooo^rrajxby, 

b, 33xxdloy Starnjx (TTnivorsity C-S-oo^^rajab io-al Soric^s). 

and f^t.<l. AVa*xdorixxf 5 s ixx AVild Axxs- 

xlia. Sir X^alciw'ixx Sfxoxxoor, 2 vols. j On Aloxantior’s 
■aok to tlxo Xxxdxxs, Sir Axirol Stoin- O-r/Vard ( 

-c.vsrjv. Tbo 3-«anc3 of C'lods and 13ax-tbc|Xxakos, 33. XXarinj^. 

X'- X^'f</xx«Rxa-’jsf *S'on^- XJ-td,— ^ — Tbo XXoly Oitios of Ax*xxbia, 
Rxittor j 3«’lyinpr tbo Arotio, Sir Ci. XX- AVilkins. 
XXo^^dedgfs nnd AVc>r*«», Xv^d. — -TXio Tmo 33istory of XXans 
^■Kic-n, KiST, traxistatod, w^itb axi Introdnc-tion, by 
l^otts j Tbo lOnjaclisb Axnox*i<-axx t a ‘NTo'w Sxxrvoy 
tbo Wost Xndios, T- Oap:o, oditod witb axx 

trodnetion by J^rof. A. 3^- l^owton ; X.*ottors of XXornando 
>rtos. 3£il9 — 248, translatod witb an Introdxxotion and 
^•tos by 3B- Morris ; Travols in X^orsia, 1027—29, T, 

c'x-bort, oditod. and abridged by Sir Willieum IB*ostor» writb 
I I n trod notion and EN^otoo (JBroadway TravoUers Sorlc»s> - 
^ert»ioe atxd CTo,, XJ^d.— — ^T3xo JFtomanoo of DSdodom 
'*xvoI, 3M, Jrr'3J>avid«on- 


MLodioal Soionco. 

^i-nActXl exnct ISpilonsy, JProfs- AV. O- 

1.-.0XXXX03C axxd S- Cobb (]Modioixxo Mlono^rapb Sox*ios> 5 
Urinary Analysis axxd X>iap:xxosis by MLiorosooipioal and 
Cboxnioal X3xcarKxiixation, jt>r. U. XXoitzxxx.ann, no'w oditioxx 5 
l^ontf^oxiolo^fy ; X,ixnits of tXio JSTox-xxxal axkd Z*atbolo^ioal 
in T3iaf^xxosis, 33r. A- JKoblor, translatod froxn tbo dftb 
CJorxnan odition by X>r- A. Tnxnmbxxll ; Aotixio-Tliorafxy 
for Ooxxoral X*raotitionors, 3X- Cl- JF'alkxior, rxow' oditioxx-. 

cy<x.n9l>rZ<iffe. TJn’iveriSritf/ JRrej»j 9 . Oardio-vasoxxlar X>isoaaos 

sixxoo XIarvoy’s X>isc?ovory (XXarvoian Oration, 1929), Sir 
HvxnxjxXxry Xtollostoxx, litart- ; Tl»o Oomx>ax-ativo IPbysiolog^ 
of MTxxsoixlar Tissxxo, A. X3. Ititobio. -X. and A. CX/xtxro/r 
TXio I*raotioo of Xtof raotion , X>r. AV. S. X>xxko>X*Aldor ; 
33isoasos of tlao IXlood, 3>r. A. I^incsy ; C71inioa1 Cbomioal 
I*atXiolofacy, 33r. F'- S, l^ow^xivoatbor. GomttextAe ond Co,, 

IVXodorix V iow^s oix XXiecostion and CSastrio X>isoaso, 

33r- 3-X, IVlaoX-oan, xxow oditioxx (iVXodom JVKodioal JM^ono<> 

la^rapb Sorios). JB7. and /S'- X^i,xfZn^slonei, Al. T<»act-booIc 

of AXodioixio, oditod by J3r. -T- «J - Oonyboaxro ^ A Handbook 
of Sxxri^ioal XXia^nosis, XXr. C- 33. Sbattook. and 

CJ'o., XJicd. Tbo X*rossx 4 ro jF*xx 1 so» ixx tbo Oardiovasonlar 

Systom, X*rof- O. J- AVijgj^oxv* < M 0 x 1 o^ra pits on Z^bysiologfy ), 

♦Xo^rx Xiftxrray/- Stxxdios on IVlalxx.rxa, Sir ERonald Hoas j 

XXaxxdbook. of JRliysiolojC^y, Trofs- W. X3- XXalli bvxrton and 
IR- •T- S. JVXc*33owall, now^ odition. JfiCsfaratx JRanX nnd CXo-, 

X«<d- ^Tbo ARC of tbo JNTorvos, 33r. 13. !F*raaor>XX arris 5 

JEjxidoxxxiologfy Old and USPow, Sir AVilliam ZXamor- 

Motallnrgfy^ 

J97f*xxssiE JL,Zdl. — :~Xndnstria'f^ Stool - and Zroxx z tboir 

CkxTxstitntion and Rroportios, R, OborboSor, translatod and 
rovisod by ..AV, Anstin^, and JHTcdi;, X^cd. Soloct 
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3k^iBl7>ak«rcl^ c»f JV. :^3‘c^Ssl:% «k»c£ JT. 3 

<Jl!&«ui:K<»ll i; Px-Aciiioal Steolxnarlbcin^^ W. aL.i»ti*»r* 

JEt^nTMrx, JETloociiat «bn<2 X>T-ovt®lit*9, I> 

O. 3S. X*. 3Bx*oo1ob Ari.<j| ^jp. J. OIcuBeif>oolc». . 

9Aisce:ilAn3r. 

JBSeitx^abni. c»7«<2 C7c». X'Ho Tretneji-fc of lL.io\*t 

Oo_l* !iP. C3-, 3Sl|SOOcL* Oliver <xt»^ J□^o3/<5?. I>iof>iorTia.ry < 

Sciontiijao ’X’ox'xjc^a, X*jrc»jnviTJLOi«.t>ioTi» 'Oori-vak.t.ioo, a.oci XI>oflrfc 
l^ion. of nT'ox'jacx^ ixx X3ioloi?y, 55oolo#=?y, >\.ix«xt>om 2 

Oy fcologgy^ 35rrt>>iryologry, jPJhiysioloj^y, X. X*'. iXocucloz^oTJt o-« 
W , X>- XXoxidloiraon., otiitiioxx ; SSoicsrxfcifl 

X^apors of ^olxxx »T. ■Wa,te»rst>oxx, ociil^ocl -vsTitili a. 
l>y XXr. JTm S. XXa.lclci.nLO. jfC ftfjtXrn. JE*c$>r4.l txrt^i. C'o., 

AlTnH. !Adta.tiOi*« or* 1.1x0 X^nt-voro of llio X7ri*v'oi*Ritiio«, JT. XI«, 
<T'o-ciay and ’X'o-mojTrow Sofios). 

Pfiilosophy and Psycholog^y. 

j^Zlart ctrtfJ. , J^ttZ. IXc*|jrof*s JS<-ioixf«-» of lL.ojLric 

l>z*anAlat>€^d l>y W'. XX. jrc>}xiji£;tlon and JL.*. XjJ - fSlrti UxofM. :2 v'Ol> 
CX-.iXji-o.x-y of 1 *liilo«c>£>liy ). £]ff nfcx-rr/ ^t--rnc?lcl tgrt-rl 
X*i*oblojm«r of Xn«fcirjictl ancl J sifcolli^^onoo, AXcxjor- JX. W. <3 
XX in^^wtor*. 1 7 - X'lio X..ifc- ar»< 

tr*Xion^l>l of I^xio do OIaj>ior'«. IMCni'Cfijis* «lo V'’’aiiv^onm**jrije‘is 
IMay W^allaFi ; l^jrac* t-ir-o, X^^at-ifyno axTid Osfill** t.io*x, «T. O 
X''lijiij?ol < JVI ono^?r*a^jXi fc3nj>f>lonn>t»t.« t.o FVh<^ JBritiffJx .lotxrn^x 
cjX X^i^f/Ghnloffi/') ; Analomy atxd tlxo Z^rolxlom of 13x*lmv'iour 

CS . X2. OogXiill. ^ o-rxcttJtcLtt, ^ JVlxont-- Onrsolvow 

X*sycslioloj;y for XXorrnal X*oo^xlo, F*rxxf. XX. A.. Ovor»t root 

ci-n.'f, C-7o., Xtd . '‘f'lxo X*liilo»ojjlxy of I*lot.inxxs» 

Tiio Clifford X-ootiarc^w at. St-. Andrtsws, ItHT — lOlH, V^or; 
IXo'V’. I>oan W'". TX. Injaco, 2 voIm., now oditioix ; TTho l^lxilo 
ftojpliy of Spinoza ; X’lio X^tiity <»f XI is IXt*. XX 


IkSoXCoon ; An Xntoodnotiion fco Sooioloecar, XQ. 3^^ <3fi«3»«e«» « 
X*i*olL>lam of Stnttorins^ s a X>icKerdC>«sa and: 3P*Win 'of 'XTi^ena 

Ynont, I>rof. J. IMT. Xt^ot-oHoaf <X-c»nefna««Q.*«i 3^«3rtdFXC»teAy'^Sn«»0fli 

JVr<xcmf/£c»n cznd C?o^ JLrJSd. ^Tfao 3E»il|7«?ixnn8^ >»£ .J&nd<3l3ii«a 

I^rof. JF- X*. X*x*atf>* Oar/wd C7n»«s«fr«r*Py JFV««rwr,---T-^Cl»i» 
Atomistci an.d Xjpicnms. O. ZXailoy. JFC^ffetn, emoT <70.:,. JC^ 

An XTiwtorioal Tnfcrodl notion to AfodoraL X^syoboIo^Ty* X>ir, C 

IVXurpliy, witli a Siipplornont lay XI- XCl-ui-vnor j XSznotaorno c 
isTortnai I^ooplo, Vp". JM- M.ar»t>on ; Oolotay and Oolon 
T*at»orio«, OHri»tino X.,adcl-3F'ran.lfilin < Xntoimational 3Ul)3*na.r 
of X»»yc*l4o!ogy, X*hilosoplay , and Soiontifio 2M!Ioil%od> ; IMCattc 
ai:a<l Motlaocl in ISdnoation, ISiloTy Stcurt and X^llon O. Oalcdor 

Xaclinology, 

JSmG.J 9 t XXeair*-. JT^Ut. iVIodorn X*apor IVlaJkiara^^, Xt. XX. Olajp 

porton and W. XXondorson. Cyhtxyxyxvnxx ond JXtMZl, Xtd , — 
Artifioial Silic, I>i-. I?*. Xtointlialor, tranalat-od fro»n tl» 

CBiortitian l>y l^rof. X*. IVI. IX.O'WO. 407 f>rir^ table oncf C7o., Xj-tcf. — 
Tlio l^roparation of X*lantafcion X<.v»l>l>«?r, S. IMtor^^an, no\ 

odition- f -VovwA**/ J^actcid'xxwJ- txx^hdL iSarv, lioiloranalcor'fc* 

ant r in T^ra-wingc, X'ojnpJatixT.j^, and Oalc^ulatiri;^ lioilo 
A^'^orlc, €Tto.. -T. Conrtnoy, now odit.ion r«.%vi»od l>y Cl .C 
JVIaldorx ; Hr iok-C.Hi 1 1 in^c and SottiiiK* XXammontl, no\ 

oditi<>»\ re>vi»«'‘d l>y O. O . I>oV>»*vTa. l*erc^$/ T^'uxrttl ^ fX'a-wjoA r*/=' 
cxrtcJ I^trl, — --X'ranwac'tions of tfto X^nol CTofi-foroiaeo t V\'<.»rlc 

X*0'M’'0T' C:?o*iforonc*o. I^ondon. Sof>t. 24 — -C><*t- tft, 1 3 VoIh 
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fsixtWy 

soaroK fox* ixiasai. AjE&tagiclffie^ l><^ULO^odL . tJij^ 
Jt.£i.lia.xiL» Hckcf fsx?oato€3. IxibEXx feaucliy mbl trixo 
t,Ho ]g^xreat»xeM» of -feHo old ido&list> l>laus&od 

o\a-b ojnuO€J acooar^ x»a:xd lio volvuntiji^i^od to, load » \aottirolx. 
T>a,rt,y. On. ^naao IB lato ISTocrway iix t>|a.o 

T'renob X^tslxiiotxi i^oa.,-|pl^xito ;]^lo^od l>y Oa^pfc- OnH- 
\ysL\x<±y ctnd zna.xidciod fey a. csisow of fonar: tTfeoy ciia-> 

fitj3p<?^arodl tio tfeo j:xc«rt>fe.waird ; wfrelo»» ai^^nals ooaaod 
a fow feo-uLx«, and only "tfeo clisoo"«?^oi?y of ono of 
trfeo fioat.» of t>feo maofeino olf t/feo Xofo-fcons igK>inti» 
t-o tlic? way in. w^feiofe t>fela ^roat> 3Sroi:T3oxnan xno'fc feia 
€^ixcl sw<j>opin|^ on-fc on feia laai^ voyago liko a dc^ad 
Koa-kinj? of old in fei» funeral afeiif>. 

liy Ilia ^reat> t>wo foate of xxavi|^at>ixi^ “tfaLO JSToxrfcfe- 
Wost l'*a8sa^e and reaofein^ t;lie 3ou1>lx ll^ole^ Amund- 
soi^ liad ferongfeLt feimsolf in.t>o -tlie front; rank of e^c- 
ploT-orH, and feia feooka on tfeeae e:acjpeditiion« must; 
r€-.main olasaios- Tlirougli JhJLa la«at. feook, MCy lL<ifo 
aa an 'KIx:jf^>lorer,'"’ w^e are admit>t.od to a more Intimate 
ao^niaintaiioe tliaxx Ixaa feeen jiosaifele in tfee oa»e of 
otfeer esLjilorors ; feut any ^lim^xse of iiuxnan w^eak- 
iio«M fee f^ave iix its paj^es must not l>o allow-ed to 
'liTii tfee ^reatixess of feis snx>renxe foresi^fet, fortitude, 
and stiocoss in disoo'V"er3'. 

HiTon FtoBKixrr 


lln. X-toiiJBxrx’ Knox;. 

W JE deex->Iy x'ei^rot to reeord tfee deatlx of I>r. 
r<ofeert JECnox on tSejit. at sixty years of 

x^o. JECixox was feonx at I-*eitfa, ajrxd ofetaixied liis 
rnedioal education at FGdinfeurgfe and Ouy's Hos- 
pital. .A-ftc^r a sfeort of work in' general 

practice fee feecanie defxxxitely associated w^itfe. tfee 
v^ery ^ young sxxfeject of medical radiology, and 
Iferougfeout tfee rest of feis life we nxay say tfeat fee 
w'as linked TPidtfe ev^ery imx>ortant movement in 
tills feranefe of mt5dioixxes. Witfe ofeaoraeteristie 
til or o ugliness feis intercssts extendc^d to every 
ramification of tfee sufeject ; wfeetfeer it rv^as a 
q iiestion of feosjiital e<xxiij>xueixt or tfee ckssociation 
ef tfee lafeoratory witfe clinical work or tfee status 
of radiologists, Klnox would fee found on tfee 
a^>l>ointed committee, and fee would fee tfeere in 
eoinmittee as menxfeer, secretary, or oixairman. 
ii I is. went on for years, and until recently' 

fee ajijieax'ed to carry tfee load ligfetly. 

iiie societies and associations w'itfe xvlxiofe Klnox 
worked, and fey w'feiofe feis services were recognised 
ill many very ways, were many- As 

se<' rotary and tfeon ]president of tfee jp&dntgen 
J^ot‘iofcy, fee did sjplendid service' during diffi.oult 
y<-.arw, and fee :fenally sxxi>i>orted its afOExliation witfe 
t}i<* liritisfe Xn8til>ute of Kadiology, an institution 
iio also feelx»ed to fonxxd^ 

feeid izn^portant x^ositions in tfee feosjiital 
world ; fee was at one time feone^'S^ty radiologist 
to King’s 'Okxll^l^e ^Hospital, tfee Oreat JNTortfeem 
Contra! Hospital, Queen Alexandra HEospital^' I^£ill- 
feank, axxd tfee /Oafeoer Hospital^ JB*nlfeerm.« - was 

^t t"ulfeam-^(^liat'■^■|bl^^m^«t''ibmportaaxt odfagawfe 
to modloai ■ radlolesBT' were \ radio^. 

>;o. 30711i, %2SlJ ' 


: -naEiacdiL .to t&d mesd^iA 

r a^d fts apprUoat^on to 'tlm' oti^uQly 'ed 

In action- ; . in radio- tXxerapy fee oavxt^LousSy 
^feft feis way over many years in tfee treatment of 
oanoer fey K-rays, and, xeaHsixxg tfee danger' of 
feeavy doses to tfee skixx in administering doses to 
-tfee deeper stmestures of tfee feody,, fee devised a 
metfeod of rotational focus fey wfeiefe ^tfeis ^danger 
was largely elinxixxated. 

In view of tfee many otfeer claixns -upon feis 
time, Knox’s -writixxgs were considerafele. ; feis feook, 

. ** Itadiograpfey, JX.-ray Tfeerapeutics, and Hadium 
Tfeerapy,” appeared in XBfeS, and a second edition 
vras qtuickly demanded, “wlxicfe led felm to divide 
tfee feook into two volumes, and tfeis is now in its 
foxxrtfe «Miitioxx- 

Kjuox was well known and feonoured in tfe.e 
radiological world ; tlxe Am ei-icxan Kdntgen Itay 
SJooiety and tfee fe5oandinavian Kdntgen Itay Society 
feotlx elected Ixinx to tfeeir lists of feonorary jnemfeers. 
On tlxe retirement of tfee late 'Or. I>eane Hutofeer, 
fee feeoame tlxe joint editor of tfee 

Jt€M^i€>t€>Qy , tlxe name of w'lxicfe was years later 
olxaTig€»d to tlxe €>^ J^au:i'£cfZ<»gry. 33!is - 

editorial colleagues w-ill alvrays remenxfeer feow 
muofe Klnox did for tlxe old ^ Ke w'on Jbtis 

w'ay fey slxeer merit, and fee was a man very muefe 
liked fey feis associates. Voluxxtary workers w'ere 
always to fee fouxxd in feis ixospita.1 departments, at- 
trac-ted fey tfee enoo uxagement fee gave tfeenx and fey 
a frienclsnix> tfeey riglxtly valued. S. Ituss. 


Tmjb sudden deatfe of X>r. J5-6epfeaxi.os Klantfeou- 
dides, amxoiixxced in tlxe of feSept. 2iX fey 3ir 

Artfe ur Kvans, is a felow to tlxe arofeasologis-ts not 
only of Orc^ce fexxt also of tlxe w-feole world, -wlxo are 
iixdefeted to feirxi for feis exertions in conjxxnction 
witlx Ox*. Hats&idakis in irxstitutiixg tfee IMfuseum of 
C.>retaxx Antiej uities . It was outside tfeis musexxnx, 

according to ti^ir Artfe xix* JKvaixs's information, tfeat 
feitj deatfe took place. Altliougfe tlxe museum at 
Oandia reprcmeixts feis life w'orkjT fe-c iximself . -was an 
explorer and excavator of xxo xneaxx aolxi^^VjSmeixt. 
Kis wox-k on tlxe vaxilted tomfes of Alesara Tin tfe'e 
soutfe of Orete was an illumixxatixxg coxxtrife^tion to 
tfee feistory of tlxe early culture of tfee island. Ife 
fead also devoted feimself to tlxe exploratioxx of fts 
la-tier feistory, and was an autfeority on its' remains 
of tfee JEJya&antine Age. It is satisfactory -fco fcno'w’^ v-. 
tfeat fee fead oomple-fced tfee reparation of tfee damage - 
to tfee museum caused fey tfee disastrous eartfequake 
of ld:SB. Kis deatlx vrill fee a great loss to feis many 
friends and folio w-w-orkers of all xxatiorxalities. 


Wm regret to axxnounoe tfee following dea-tfes:,^. - ^ 
I*rof- X>. ^NTo^l Patou, xmtil ri&t^enHy 

professor of plxysiology in tfee ITn-iversity of OlasgoW, 
on Sept. 30, aged seventy yeairsi; 

Bir Henry W'iekfeam, wfeo eldlGM^eedcd in ofetaintag 
' seeds of ffom tfee 'tJ^ppea^.s.A*n«wtton wfeiefeyJ^S 

Mocessfully grown Kew and distrifeuted in tfen 

ISest, tnua starting tfee plantation rofefeer industry, 
^on Sept. 27, agBd e^gfety-tferee years.- 
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Nctws Afiid Viewm. 


A si*»cnLAjL ^en<^ral xn€HSs-ti,TXg: of mornl>oi*» of iiHo I^oyiatl 
Xi:xert/it.%xt-/ioirx will 't>« Ixolci on IVlondcs.^^ ne>:jc'fc, Oct*. 8, wlucn 
t-lic m«unL«i«]gd*^ will j;>l«uoc» l>c«fo**c kcvcj:*«. 1 rrxa.tit.d’s 

irdAfinj^ to tlio g^cnorfifcl ]poRition of tlic Infrtitntion etnd 
'cloeiix*a.l:>lc a.ltox'a.'tionuik in tjnc »t.imcfc\w'e». TL'li© IcctxAro 
-tluca-tiro i» now' nxxioli. ont-of -cljatc, j>«*i‘tly" on «ccoxint 
of naturid cietcriomt-ion, lixit, moi*o j:>nrfcionl«.vl>’‘ 
t-lnroiag:!! tlic i*isc of the »<5ccpto<l standn-rd . Oon- 
£»idomlr>lc cHanj^cs m\iat I 30 made in the «trnctm-o, the 
acatin^, and the cxitw if tlicy arc to conform, to the 
rcqnircmcntB 'which arc now nBnal and arc indeed 
cixforccd in the cawc of jmhlics l>nil<linj 2 r«. A larj?c Bunri 
of money would he rocinii’t^d to carry ont tlic r<^- 
arrangements and additions \mdcr consideration. 
*!l7ho C3c{>cnse is not lessened hy the <lotermination, 
'which the rnanag'ers consider to he of the hi^?hest 
iTni^ortance, tliat tlie historic roojxis slxall not he 
to’nched- The s\m:i required is in the neig^hhonrhood 
of £75.000- At. the rncc^tin^ on Oct. 8, the mana|?ors 
will ash for ^o-wers to j3rooee<l 'with negotiations and 
the j>rej>aration of detailed ^dans. These matters ■will 
he sxihmitted for ax:>px*ov'al or rejectioxx at a fxxrther 
meeting of xnemhers in Ko'v'emher. There is, of ooixnse, 
the hoyxe that hy that time some friend of the Institxx- 
tioxx may have coxne forwaj*<l to save the necessity for 
dispensing on lease of any pax*t of the hnlldixxg. 

Ajuh ohsexyatoxy is heixxg erected in IVfill JXill Tai*lc 
to house the 24r-in. reflec^ting telesoojw hy < Irnhh which 
helonged to the late Afr. W. JK. WiJsoxx, F'.It.S., of 
X>arx*amona, Ireland, and was presented hy his son to 
the XJniversity of i#oixdon on condition that it should 
he adequately housed and maintained. The Hendon 
XJrhan I>istx*ict Ootxnoil has provided the site, and 
pirovision 'will he nxade for the x*at«?payers to visit the 
ohservatory. Tx'ovision ■will l>e xrxade at the ixew' 
ohsexyato'ry for tlxe accomxxiodation of tlie lO-ft. 
HrOW'land grating at XTxxiversity Oollege and a cocilostat 
hy Ooolce. A. •wcll-o<juipp<'»d wr<>i*lcsliop w^ill he pro- 
vided axxd a full-time meolianio appoixxted so that 
x^esearoh e-ppax-atxxs ixxay he nxade as recjxxirod, and it 
is hoped that inventing and trying out new or im- 
prOV'ed ohservational nxethods V’*ill constitute' one of 
1bhe c^ief activities of the observatory. There arc, 
how'cver, several problems relating to the photogx-aphy 
of nehulse for which this uxstrunxent appears to he 
well adapted, such as xnalcing shox*t eseposux-es on 
nuclei of sxxitahle non -galactic nebulae in order to 
deterxnino their precise positions relative to the stars, 
ao that data may eventually he available concerning 
the possible ro-tation of the galaxcy. 

OjsoxtoxB J3A3C»r3a:» was horn at X-ewes in 1804, and 
as a youth vtras engaged in the printing worlcs of his 
father, JT ohn Haacter, as lithographer and engraver. 
.A.t that time prints ■were sometimes coloured hy 
printing, hut the process cannot have been very 
successful though it had been practised for many 
y^aax*s, for erven large, ^ editions were being coloured by 
hand. In 1836 Hnacter was granted his patent and 
says 2 “ In order to pxodu^ a number of qxmcunental 

prints resembling a hxglily coloxned pidhtlxig, ^hetpater- 
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in oil or water eoloum, according to my inventions, 

I pxooeed first to Ixave the design engraved on a 
coi>per or steel plate.’* This engraved plate gave the 
outline and the detail, and colours, chiefly (or only) 
in 0 x 1 , were then applied by meaixs of bloolcs- Hut 
the beauty of the prints, w'hich are noted for their 
delicacy and brilliance, -was not entirely due to the 
metlxod. Haxter -was an artist who could paint 
pictures ; he ■was a practical printer axxd engraver ; he 
knew "what was w'an'fced and liad the skill and per- 
severance 'to get it. The famous print of Oxxeen 
Victoria’s coronation, fox* example, con'tains about SSOO 
portraits, maxxy made from the life by Haxter himself, 
and needed more than twenty printings to get tliq . 
colouring. 

TjEXXfl first hooks that Haxter illusti-ated were piintod 
in 1 83 4-, when lie resided in KLing fc^qxxai’e, Ooswel I 
Hoad. In the follow^ing year he rexnoved to 3 Oharter- 
hoxxse S<|uare, and after nine years ( 1844) lo 1 1 Tvfortlx- 
ampton t5qtxare. His busitxc^ss prosfxered so ti»at in 
1851 he ocoxipied 12 as -well, and it -wixs in these 

two Ixouses tixat tlxe bixlk of the w'oi'k by 'whi<*lx he is 
kxxowTi was done. HCis effects ■were soi<l l>y auction 
in 1800, axxd in 1807 lie died. Jt seeixxs leather stx*angc 
that tht^ London Oouxxty Oouncil, after consideration , 
concluded that so ixotabl«' a iiioneex* and j>x*oducti>r of 
printed ooloui* pictux*es as CSeorge flaxtex* was not 
of sufficient eminence ” to justify nxaikiixg -with a 
xixexnoxdal tablet the Ixoxxso in Nortliaxxxfxtoix Ncjuai*^' 
wliei’O he Jived and worked, but it is satisfactory that 
Air. IS. ICilbxxrxx jScott axxd numex-ous sulxscx-i hers hav’-t’s 
|>rovided and fixred the tablet that was x'ocently 
unveiled. 

Lom> JScjsrrAOJc I*B:aov, the Alixxistor of JH3<luoation, 
on Wednesday, Hept. 20, o|^>ened the new Hastings 
Alusexim, 'whicli was a fialatiaJ rosiderxee hxxilt hy a 
, 1 >rivate x*esident, Alx-s. TCidii, aixtl sold very cheaply to 
the towxx hy the ownc^r. The coxxfigxxration of tlxo ^ 
rooxns len<ls itself to the display of objects illustratixxg 
the histoi-y of the to'wn and Hast Hussex:. Loril 
Hustace sai<l that the valxxe of musexxms, like the one '• 
at H^astings, the x*c>»al significance of wliich people ! 
often forget, is tixat they arc^ a sort of loc?al visualised 
reference library of the arts axxd sciences, and thex^- 
fore an essexxtial part of natioxxtxl eduoatioxx. Aluseums 
rej> resent soxxxethixxg like a local colkxge of leax*ning to 
which tlxe elementary and secondary school children 
may resort, so tixat study of the contents xxxay lead 
to the x'ealisation of the value of education throxighout 
life. In fact a mxxseum ought to he a centre of higher 
eduoatioxx and intellectual life. X>r. Hather, lately of 
the Hritish Alusexxm (I>ej.>artment of Oeology), who 
was representing the Alusexxms wi^ssociation, put in a 
sexrious plea for the exchibitioxx, not nxeiely of axx- 
tiquities, but of what people oaHed ‘ bygone days.* 

Otna note on ®t. Hiaore (see ** Oaleixdar of Oustoms 
and festivals,” ISfarrmais:, BepL I# p. 334) has stixnulate*! 
Air, O, AI, Hraser, of the 3?ubl>o Library, .Aberdeen, to 
oontrlbtite to the JPresa aruef ^ait,arwx^ of ‘Sept. 

21 a well-ihfcxrKiaed artiole on this .wedht who, under 
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forarx of St;, . iei tJrxo jpfm>f>voxx o£ tvixet olxxxrola of 

t:.lxo jp>«w:*iaix of Afejot^ciooxx* Mr. ®f'r«u»or ia Ooxx- 

Nriocsodl of t>l>o 3 oot>t>ia!la origfixx of trlrxo aarirxt/* cxooopfijn^ 
TDxxixst/eLffoetero oxx titk& ooast- of Ar^ryll a.a Ixis l>i]rt>lxx>leboo» 
«tti a.l30Tat- t»lxo ood of f;Ho aiacflx oorxfixx-^r- le is 

-fclrxis i» ciorrocfc, a*» film is 'w«.» *Ma, cxxxoiorxf royetl soo.!;* 
«3bncl aft>er St>. IF^it:.t>a.ol!C Ixetcf soft-loci ixx f^’ra.rxco Ixo is scbid 
t,o Ixetvo \>Ge>xx visitoci l3y a. cloi>ijit>ation of oixiofs azud 
|L>x*iosrts 'W'lxo ’W'islxod Ixiro to acoojptv flxo ffiron-o aus a 
rrjoxxxlxor of flxo roy^al lino. mrxo c^nosfioxx ie ol>sonre», 
«.n.d it. t-o Ixo romonxl^orod tlxaf in oarly x-ooords 

‘ S5cot> * is nsnall 5 r t-o ifcxo t-alcon t-o xxxoan raoiall^r ^vcrlxaf 
-wo -woxxld no-w oall Xrislx- JMTr. IK'rasor jxoints onf flxat 
tlxo va**ioras forms of tho saint’s naxno, -wlxiolx aro 
xxiany, aro all dorivod from flics Irisli. j^oc/i., a ravon. 
TTow' flio olxxxroli. af oanrxo fo t>o dodioafod fo Sf. 

J:*''iaoi’'o is nof olcsar, liixf JVIr. X^rasor sxxj^jD^osfs ftxaf 
Ills j_»atrona|?o of sf oolcixx#:?-l!Cjrxif fox-s is dcsrivod from 
liis ooxxTXoacion -w-ifli Alxordoorx, as flxo arf is said fo 
liav'o l>oon xxxf rodxxcjod info X'^'rancso fx*om S^csoflaxxd. 
O-wixxj^ fo limit, af ion of sfiaoo oxix* Oalondar mxxsf 
zx«‘c*ossaril>^ 7 >ass ov^or mixoli flxaf is w-orflx nofirxjaj. 

lifo of Rf. JB’iaoro, ajsax-f fi*om tlx<^> assooiafion of 
liiw nanio xvifli a T^arisian ^sulslio voliiolo, lias xxxan^j' 
f^ioitifs of ixitox'osf t-o flio folldorisf . snoH as, for oacaxnirslo, 
tlio x’<»<*m*roxxoo iix liis rolafions w^ifli flio 13islxoi> of 
JVfi^aixsc. of tlio familiar sfory of a ^i*anf of 

■^laoii aix axxioiAxil of larxd as c-oxald Ixc’* oiic^omy^assod in a 
clay, in wliiotx, onc»o jinoro, flas l>oixc*'ixoiary ^of flio 
iiottor of tlio l>ai*^ain. 

J\ wmixxu' atsc'oiant. of i.>oT*sonal rooollo<!tioxxs of Hii* 
Ifi<*liar<1 O-w'on in tfio lafor yoars of liis lifo afi|>oa»'s i»x 
Llio for July. 'IT'lic* "wrif or, Kd-vrard 

A.. "V^idlox*, a ^raxxtison of II>r- < Sooi*>aro JXonxicsff, flio 
SydxKW nat-nraiisf , %vas flioxx in liis oarJy f-worifios and 
pai<l a*€’>#^ixlar visifs in tlio middlo ’oif^lifios ‘fo 531i<i»c*n 
IL.odj 2 ?o. a ooxxjforf alilo aixd f licsf xxros< | no ooffa^o ixx Xfxcdx- 
ETxoxxd l^arlc, -vrliox*o JSix* JKricilixi-rd lix^'csd wifli liis dan^lxfor- 
i-la’vi'^ a.n<3 a TxnaiAl-sox'X’^anf . Ifitiliai’d Owoxx, flxon 
^lionf oi^j^lity yoxxx-s of a^<s, is jiicif ixxM?*d as a xxxan fall axxd 
tliixi, -wit-li Ixij-? J^axxds and foof, scjxxxxx*c'- sHonldox's, a lax*^o 
U«!»o.ci, -wiflx a -v"ox*y ■j>x*<>nxixxoxxf Ixi^^lx fox-olxoad and vory 
tiot>|.>-sof i^x’oy oyos, lxi|p;li olxcM.?lt-l>onos, xx loix^ Ixoavy 
hoso -witli l>x*oad xxosf rils, vory 'wi<lc% flxixx-liififxcMJ. xxxoxxflx, 
i<|xxaro olxixx. ovox* "wlxicsli a lonjdf Ixoarxl of Ixlaolc 

pairs so si>ai'so flxaf flxo csonfonr of flxo olxirx was oloarly 
irisilile^, axxd lon^, flxin, sfraiglxf dax'lc liaxr snrxxxoixnfod 
l^y a lilxxolc slcxall-c*-af>. X-lo -was, fo tlio yoxxxx|^ xnan» a 
oai*soxxxo fi^nrcs af first- si^lif, l>xxf Ixad an, aix' of frioxxdix- 

t oss and i^oxxf loxxoiss flio -vary anfiflxosis of liis oxafward. 

PI>oax'axxcto . Udr. Vi<llor’s anoodofos of f5ir fll-ioliax-d 
[•o\-oal liim as flxo ^roaf inx^-osfig^afor, sxxx*o of Ixis j^roxxnd, 
a oolloofor -vrlxo slio-virod 'wiflx fxrido flio i^oxxxs of Ixis 
tjoll^^ofion, and as flxo xxossossox* of flxaf Ixciavy fy^o of 
hnxxxonr 'wixicli sooxxxs somolio'w fo Ixo olxaraoforisfio 
flio xxxan of soionoo, t-lxoni^lx if is soa-rooly lifa.oly 
tiiaf ovon xxndor xfs jparomi>f ing^ flio axxatoxxxisf -woxxld 
hand Ixis jgnost> flxo , -yorfolnra of a ^wlxalo in lioxx of 
hrt^ad. 'JL’lxo diso<.^lxJk;0 ojxix^l'^y . a*loxiLO ’Wouxld irojpx^*. 
Hf^rxt a nxigplxfy. 2 >fiknoaJco f TTlxo 3 plxofogfra]g>lx frorxx flxo 
Vi«^llor‘ faxxxily allmnl* aroj^rodxxood , in flxo slxorf 

a.itie-lo, is ,ai^..eekooll«aE^^^ olwwraofoxrisfio 

Ificdxard Ow'odbt.' 
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Zoonoozorro larxxonf and xnrii^lx soxxxoT- xoason* - flxo 
l>xxrdon of soloxxfifxo syxxonyxxxs xwrlxiolx g^aflxonrs al>onf 
Oorfa3n woll-lcnoxs^m sj^ooios. Jl^xxf soxoxxfi'&o oy^^onyxny 
xxxxasf falco soooxxd -(ila.oo fo flxo snx-iox'dxxifios' of jpojp^xxlar 
noxicxoncxlafxxro. Alliox'f Wado Ixas ooUoofod flxo looal 
and £^noral naxxxos -wlxiolx Ixavo Ixoon apfiliod fo salxnon 
and soa-froxif, and flioy nxxxxilior oxxo lixxnclx*od and 
flxix-fy-sixc and ISTroxd JWf cc^as^^Txe). JEJvon allow^- 

ing^ fliaf flxoro aro sixc ^woll-dofxnod lifo>sfa^os in flxo 
liisfory of a salmon, flxo sxxjpoxrfixxify is olxvioxxs- Tlxo 
g^x'oaf diflox-onoo l>of woon soionf ifio and x>o]puLlar syn - 
on 3 nny, liow-ovox*, is flxaf 'wliilo flxo foxrxnor rofrxrosonfs 
somo sorf of imjxoxfoof idoxxf ifxoaf ion, flxo laffox* ^onor- 
ally sfands fox- looal idiosy xxcsi-asy . mxo lisf flioroforo 
'woxxld Ixavo tioon xnxxcsli inoroasod in -v-alxxo Ixad flxo 
axxflxor indioafod flxo aroa in -wlxicslx oaoli namo x»«ra-s in 
ooxxxmon xxso . 

Txxjhs xxo’W' j^oysor ’wliiolx Ixoj^an ox-n fxf i xx^^ in 'yollo’W'- 
sfono !F*arlc oax*ly ixx Axxgfxxsf is dosorilxod in a rooonf 
iS'cxonoc? issxxod l>y SScsionoo ISox-vioo, 

Waslxing-fon, fo Ixo flio g^roafosf no-w aofivo in flio 

'W'orlcl, and wiflx tlio oxccojxfion of Old ISxccsolsior, ox- 
fixxcjf sinoo 1S8^, fHo grroafosf ovor wrifxxossod. Tlxo 
orafor is ollijifioal in oviflixxo, lOO l>y 1.S50 foot, and 
atioLxf H foc^f doo|.i. T'lxo lajoysor sxxddoxxly l:>nx-sfs forftx 
in fxxrxoxis axxd o>c|ilosivo aofivify, Ixxxrlinj;.? w-afor in 
all clirocjfions fo an xxvoragco lioigrlxf of 60 t-o foof, 

wriflx oc^oasioxxal sj:>xxrfs roaoliing: as xnxxoix as iOO foof. 
Oxxflxxxrsfs oocxix- af 1 £> or 20 soo. infox-Arals, and ooxx- 
fixxxxo for sc>nxc5 fhroo Ixoxirs Ixoforo flxo ox'xxjpflon 
al>rnx»tly ootn^’fs fo xxix on<i.. TTHoxx follow nino Ixoxxrs 
or so of c| xxiosc5oxxc5X5, dixx-ixxg: w^liiolx flxo ox-afox' is dry 
c^xcoo}xf ixx »x small lissi»x*o axxd wovoral l.xoiling;’ xxxxxd- 
si>x*infj?:s along;: fljo nox-flx csdgro. T'lio aof ion of flxo 
l^oysor is so violoxxf, its omjAfioxxs so sjpoof ac'-xxlar, axxd 
it-s |>ox-io«lioit y so x-og:xxlar, flxaf if is likoly fo Ixooomo 
ono of tlxo oil o w-sf oxxo" s f^roafosf aff x-aof ioxxs. A. 
s].>c-3oial road is xxoav Ixoixx^ <3onsf x-xxofod fo xxxalsio if 
a<;oossil>lo fo flxo foxxx-ixij^ j-AXilxlic. Of jiarf icsxxiar ixx- 
foi-osf is tlxo xiow^s fliaf XD>x-- A.. I>ay and T>x-, E3. T. 

Alloxx, of flxo Oc?oj:>liysioal I-.alxoraf ory af 'Waslxixxgff on, 
aro ooxidxiofxxxgf xx flxorOxx|^lx inx^osf ij^^f ion of t-Ixo 
fxlx€->noniona- ' T'lxo formoi- orxxj^xfions of flxo noi^lxl>oxxi*~ 
ing? EI>cc5olsiox’ tioysor wroro nof so fx*ocnxonf as flioso of 
flxo nowr goysor, axxd lasfod only Ixalf an Ixoxxx* ixxsfoad 
of tlxroo Ixoxxrs, fcxxxf flxoy w’-oro ovoxx .moro violoxxf, 
flxi-owingf lar^o massos of wafox' from lOO fo 200 foof 
in flxo air. ixx flxo lafo *oigrlifios flix^ sfoaxxx oxcjplosioxxs 
so inox-oascsd ixx jxow'or flxaf tJxo sixxf or onortxsf ingc flxo 
orafor Ixog^axx fo Ixo fox-n off in Jaj^^od Ixloolfs. Tlxo 
gfoysor rajpidly “ orxxjrxfod ifsolf fo doat-lx,” and for 
noarly forty yoars its i>x-ooi|:>xf oxxs-sidocA pit Ixas Ixcson 
oooxxjpiod only fey a Ixof sooflxixxj? lalco- 

Tht'HS J&’afeian Sooiofy axxxxoixxxoos a ooxxrso of sixc 
lootxixros xxndor flxo g^onoral fiflo “ WTostom Oivilisatvion s 
-wlxiflxor is if jgroing; -p gfivoxx in flxo TCin^^sway 

iTall af 8.30 on sxxooossi'V'o mxxxxrsdays, oonxinonoing; 

Oof. 1 8, T'lxo loofxxrox-s and flxo sf>c»oial aeijpoofs of flxo 
sxxfejoof wiflx wlxioli oaolx will doal aro flxo Moxn 
3Boxrfrand Iffxxssoll i^onoral> ; JSir. B, S. iXciidano 

i«^oionoo>:^ ^ X>olislo ]3nms <lafeoxxr> ^ T*rof. 

JESrnoof 3*arfeor. ,<siziidiii»ai.- anflxorify) j Miss Rofeoooa 
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W«^t. (womozi) ; l^^trtxemX SlKa.w i±>h^e^-£\xt.xx1re^}. Mi^- 

3R.ias»^li’s €>Yvtsxxf» wit^ix i>}xo j>r*ovoc«ttivo 

ment-s ’w^stiai'jcx oi'vilifisat^ion , c^ox’i-v’Offi fjroxti. foutr 

#40ixrcoa, Or’cvolca, J©w», irtoiariaria, an.dl aoiazxee* aixci i>lxa^ 
■tH© oat^Kolio oIxixtoH ia a «>njit»lx©sis of tlxo t-lxre©. 

In JMr. 3EIalclan.©*a viow, ’Vt’'Cs»i:-ox*n oi vilisaiiion arost-« on 
®>PfI>3I^<i Boionoo, and. it,B fixt-ur© wdll dojxond lar|£r©ly on 
How aeionoe is ai3i>t»&d to Hnman lifo ; azxcl H©' will 
doai Bp©oiall;y^ wit-H sooiallat>H’ ^ roacl-ion ’ to t Hia t-Hosia. 

oji tHis cjnoation will alao Ho tHrovs'n Hjr I*rof. 
XI>oli«l© HxjLrna* -wHo rnakos tlio i*o*vBsm*in#ar annonnoo- 
rriiont tHat “ i/Ho oontraat Hotwoon an ‘ iixtollig^ontaia ’ 
in<3om}pot-ont witH Hia Hancla, and ‘ lal>onr- ’ inoom- 
potont w^itH it« Hjrain, i« Hroalcinj? dow^n.” “Misa Wc^st 
will develop liex' vie«w tiiat. t He coimnorx lot of woman ia 

peinsocntion in aonr»o ^>aT*ta of wowtejnx vi liaatioxx H>' 

ovei*wox*lc, in tin's I^nitod {States l>>^ nnderworlc. 
IT'inallj^, Mx’. HHaw, wlio will le<*txiro last, will Ho^in 
at tHea Hei^ixxnixi^ Hy diac'insain^ tli*-* tHesia tHat tliero is 
an entity to wljJcH tHo term ‘ westenx csi viliaation ’ ean 
He applied. “ T'o c?m. 11 tliese^ Hxm^aloi<l proxnisonities 
eix'-iliaations merely l>eoaiise t Hey Have all ceaaed to 
rxin ont e?c;citodly to loolc np at aeroj>lazxes, anci ean 
arpme aHoxit HirtH-eontrol, is aHsxxrd.*’ 

Stkaxxy pro^presa is Hein^; made Hy tHe Imperial 
OeopHysieal ISacperirnental Snrvey wHieH is at worlc in 
.A^ustralia ixnder an arrani^ement Hetween tHe Kinpire 
IVIarlceting 3Board and tHe Oommonw-ealtli Clove rn- 
ment. IMFr. A. Brox 2 jg?Hton IEdj 50 , tH«» leader, lias visited 
several akreas wHioH, for various reasons, seeine<l lil^ely 
to He snitaHlo for tH<^ projected tests of geopliysioal 
xnetHods. On His recommendation tHe excecxitive Hody 
i*i control of tHe survey Has autHox'ised a commence- 
ment of worH Hy tHe electx'ical nx€3tHods at AnexxiHo, an 
unworlced metal liferoxis field aHout 30 miles from 
O^^o-iiibkeyan, a town in ISTew SoutH Wales on tHe 
Houndary of tHo I'ederal Oapital Territory. THo 
INTew SoixtH W^'ales Oepartxnent of JVIines Has undertalcen 
to t€*st tlie conclusions of tHe sux*vey Hy Hox'infz:, if tliey 
appear to He suftioiently encoura#?in|;?. In addition, 
^gravimetric worlc lias liegun on a Hrown coal ai^ea xiear 
Oelliondale, in Oippsland, Victoria, wHicH aHoi'ds 
oppox-tunity for useful ©xcamination of suspected 
faulting, wHile Heing, at tHo saxne time, sxiitaHle for 
certain necessary prelinxinary studies of tHo gravity 
Halance xxnder cHaracteristic Axistralian field con- 
ditions. WitH tHe arrival of tHo depxity-leader, I>r. 

l^ioler, of IMoOill I^niversity, Oaxxada, in Jxxly, and 
tHe appoizitment of several Australians to junior 
positions, tHe personnel of tHo party is now nearly 
comi>le te . 

If is not a simple matter to find mining fields ideally 
suitaHle for geopHysical tests of tHe typo desired. In 
most of tHe Icnown Helds tHo oacisting sHafts, plant, 
railway lines, etc^, infdroduco complications wHScH it 
would He well to avoid in test experiments. Over 
imxnenso areas tHe existence of underground saline 
waters, containing from one to five ounces of salts to 
tHe gallon, introduces a furtHer difHculty tHat is ratHer 
typically Australian. 3B3ven more typical «md lilcoly 
at times to He somewHat muxoying to woricei*s on 
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oloctrieal conductivity is tHo common dong raHHit 
proof fence of wins nettings tHe Hottom of wHicH goo 
at least six incHes into tHe ground. Attention is Heini 
given to tHe possiHility of effectively apptying gsb 
pHysical metHods to tHe discovery of underground 
w-ater in a wide area of several milliorx acres in tH« 
soutHem portion of ’Western Australia. THis region i; 
under consi derat ii>n as one suitaHle for developnxeix 
xxnder tHe migration agreement Hotwoon £lritaixx am 
tHe Commonweal tH. 

At tHe tirtxe of tHe estaHlisHmerxt of tHo Aixstriax 
HepuHlic, altHougH its area and populatioxx were eacl 
approximately one-c:juarter tHat of tHe old IGmpire 
yet tHe Honxe supply of coal vras almost nogligiHlj 
small. It was compelled, tlierofore, Hy sHeor neces 
sity, to dov-elop as cjuiclcly as possiHIe t He water powei 
tHat remained to tH<3 HopuHlic. LucHily tHere wer« 
many Alpine? lakes at a very HigH level wHicH in 15Jli 
Had practically Hoen vuxused for po-wer pxir poses. W’itl 
tlie Help of aHoixt 30 per cexxt of tHe tz>tal capita 
reqiuirod from foreign sozxixses, Huilding operatiozxs 
at least 120 water -fxower stations Have Heen Hogiir 
since tHe War. THe ixxslalled Hors<’‘- power* is noM 
nearly a million, of wliicH aHout two-tliirds is i» 
operation. THo federated railwtvys Have four lax*g« 
Hydro-electric stations v'^liicH sxn3pl;jv* tlie west*?ri 
n:\aiix lines. I'5^pj>er Austria sends its surplus pow«'-i 
to Vienna. Himilarly fci^alsHurg s«'>nds power t.<. 
Havaria. THe new 220,000 volt line leading from tla 
Alps to tHe FtHeinisclie- W^estpHalia iudtistrial distrietj 
Has HrougHt tHo cjuestion of tH«3 oxpox't of power i.< 
Oermany more to tHe foregi*oimd. THe possiHilit>'’ i' 
tHxjs openotJ up of transnrxitting powc^r to tlio State? 
to tHo nortH of Atxstria. On«3 advantage of csxjzortin^. 
pow’er is tHat tHis is otie of tla'* few exports 'wliicH is 
xxot Hurdoned Hy those import dutlos g«:*tnc'>i*ally in* 
posed upon raw* matesrials. AHout two-tHlx*ds of tH* 
total electric power \>sed for indvistrial power- pur 
poses in Austi'ia is oHtainod frorrx water power. TH< 
Vienna eleetx-icity works Itav-e more tHan doxrHlo< 
tHeir output since 'I'Ho Austrian Hanks Have 

taken a very active part in developing tlio pow'oi 
wHiclx its mountain lakers and rivers Have Hestowor 
on tHe ropuHliiis. l^'urtHor particulars of Austria’? 
w*ater pow'cr are given in tHe j^/ec/rioetZ foj 

Sept. 20- 

JMa. IVIattmiew W. HTj:ax.T2<rc» Has Heen appointee 
oHiof of tHo Hxireau of American KtHnology, SxnitH 
Boxuan Institution, AVasHington, I>-C., in succession tc 
Hr. «J. W’ alter T'o wk.es, wHo i*o tired early tlds year. 

Ojsr tHo x*etiroxxxent of IVIajor I,eonax*d Xlarwin frorr 
tHe office of pxt^aident of tHe JpGixgenics fc$oci^ty, tH« 
£ojlow*^s and rnenrHex^s are presenting Him wltH e 
portrait. TH© presentation will take place in tHf 
rooxns of tHe X-innean glociety, Burlington House, AV . I 
on Wednesday, Oct. lO, at 6.30 

Tnx axxtumn mc^etixig of tHe SoutH-HasterH: Ilnion 
of Bcientific Societies will He Held on Saturda^jf* Oct. 
2T, wHen visits 'will lo>e> paid to, tHe CJroy^on Aewt^pdrornt^ 
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Tk<a A«r*::E^ojr^‘ .«ia:^dl'^\t>o " Oafoyclos^i ■' 

fibr*l:vic5ai3'«Pt^ 'sOaetat' c>l>t>iM4infc^c:% ’f^-oaoti' 31^**-., !E5i, ISdTatirtiija, 

OT*olii«iapi> Bt. X-.^'WT-aM^koo^ Xal^^ o£ ’oi£r 

r,-, o-tici « !»»» 

v^.O-S, 

Asisir^ iiTiXASt:i»Hy' oactiCMTiMi ociit>iorx of ol<l-f«,alriionL^€i 

'a.ve'llinjar im.e^iri.Cbg^eji'io ii^ l>oijci.|gc •t.lrxe iro«t<l 'fc>y 

i-if».f>roaJtx’s, ii-lTio •w^oll-Jk.j^LO'wjii ci/nLijLiciei.1 of TTof-t-on- 

£tm Ooxa.i’-b K,oc»»<i, X-»oocloi:i, "W,0-1. I-fcs 03ct>o»ikti is 
irlios-tocl l3y it-s »o«i,jor- a.t>tx*a,ot^i<>»is, -wfiicH ijtxcsltwlo 14 
12 fi^e>»*s, 3 0 v:ol:'>x*«.s, lO y>c>l«ti7 l>oa.i:*s, H otliox* 

eiS-T'S, 7 le^Of^sx'cls, o,n<d 200 ‘ vs.r’iouis sf>c*oios,’ 'wlxioH -wo 
xxs^farif 1 C* xxTkO&TiS of iTioo.Jk.oys, a,s -wcall ^s o:i.a,oy 

‘ssf*!’ OT«.T rsTTia-lw a.ti.<] ioforosMo^af fc>ii-cls. JESoj^ioxiioji: oo 
o|>t . 24- oi.t:^ C^'liolxoMfoi’cl, tvlio r-ocit-o tx'ct'voT'sos fchio oiicl- 
iiifls of XLlrxi^l»xo<l., €ioci oocls -witli ct JOOO-tlT’s oscliffciit-.ioo 
1 Cilss^ow' ix> ITlocfoixil^oi- clocI Jooxxetry. 

f Itirii^c* oollootioo slxonlci Stffor-dl «>o oj>x>oi'f o».it^y 

>j* OT4fxrTy 'vi'Jio «xr*o oot. «>f t^oocili wit.lT t-lio l«i,x*j^ojr koo- 
>^i<rnl jSH.T-cloos tx.x soo CT. |j;oo< 1 solocvfcioo of t-lxo ioterost'-io^ 
I'oat.T i of ot-lroT* IjblotIm. 

A i’i*i^Ac •-^vi'XO'N M aro iovite>cl for file* f ollo'wioijs: 

OJJ or IxofoT'o t>T«? clatos Txiorif ionocl r J\. i-osicloot^ 

>i 4 T|>laijTL ao<l loot.iiT'Of in iTTixfl TOTTiat-ios z or* a x'osicloriit. 
•-etcii’ojf ill Tx Tat iTOXTTS-t.ic'.s anti 'V'orl?: O- of 

'j. 'X'raiiTiii.^ Ck>ll**^€^ fox' H<*lxc>olinast.oi*« — -'J'‘ 1 to X^riiioixial, 
it. e7c*liT»'s C'011 c* 3£2:<->, (Oof-. 14). J\. jrosoai'olx assists- 

lit. TiTTtloi' 11 VO Kafoty iix JVliiios I:loa»'<i, fox* 

riTi'k ill c'oiixxojci OTi w'it.li wii-o rox>os ns<^<l ixx o.oal i«vi»xc*s 


'I^^"tJrLdl»ar-Bocsr«Tt>ary XSst^M^Kedb^aoxf l^xraxxoix, 

:&aiXxx€^ X>ox»«i>irt>»lofiL'f, X:>oaxxL Bt^a^loy Ht«6«st3> (Oof . 

XS } • A lxoa<l of - 61 x 0 ISrx^ixxoox'lxx^ X>ox>^x*^io 34 dTit> axid 
cbssist^cbxxf Ixoadxoastior of ±lcx& «Tuxxiox* rToolxTcxioal Bolxool 

of -fclxo X>ax*lxxx^f oxx 'Te'Ctlvnioal Oolloisjo HTlxo Olxiof 

E!dlixoat>ioxx Ofifioox*, iEJclxxcal.ioxx Offioo, X>ax*llxa.|^t:orx (Oot>. ' 
1 »). A. sorxior clxoxxvist>ry xTcxasl-oi- a-fc t>lxo XXoll Ox'axicxinrv.axr 

Sclvool TPlxo IXoatixritxstox*, Ox-aroLmax- BoHool, XXxxll 

<Oot>. 20 ). A x»’iixoix>«'l <^f ffTO I>oxxlt>iglislxir'e> YoolixTiioal 

lxxsl.il.vxt .0 ^Tlvo Boorofar-y and Xlix-t^ofox* of £J!dxxoat.ion., 

E3<lxxoal.ion Offxoos, IFt-nllxin (Oot^. 2 $>>. A. x^rofossoxir 
of xTatlxolo^y ixx t-lio X'^xxi vorsily of Ot>ag^o, IXxxnociixx 

^TTlxo Xlij^li C^oxnTTxissioxxoi* fox* Ko'wr ISoalaxxd, 410 

Bfraxxd, W.0.2 (Oof. 31). A lool,n-roT* ixx xrxot>allxxi*gy 

af 1 /lxc^ ’JBtix-xxTirx^lxaxxx Ck?*rvfcral Toolxnioal OollojP^o- 

Tlxo X^x'irxcijxal, Ooixt-ral 'X’cfsolxnioal Oolloj^o, Bxxffollc 
Bt-x*oof, I^ix*xnixx^lTarrx (JN'ov- 3). .A.xx analys-fc at. -fcJrxo 

lrlax'x>oir Adams A^riciilt.xxT*al Oollo^o d'lxo X*rixioix>al, 

IHax*x>or* A.daxxks A^irricixlt.xxx-al CJollof^e*, ISTo'W'jxox*!;, Balojx- 
A. soxxiox* ¥xxat:.lTOTTxal.ical xnist.r“Oss a.ti t.lxo 01volt>OTxlT.axn 

I.*adios* Oolloj^o^ 'flTo I*r'itxoii>al, X..adios’ Oollo^^o, 

Olxoltioxxlxaxxi . A. sorxiox' Txxat.liorrxatioal mist>i‘oss at- tlxo 

Hat-lx J^oyal BcjIvooI l?xrirxoix>al , Xt.oyal BoHool, 

lia-llx- A xxvast.OT* fox- olxoxTxisli-y , xxHysios, and xx:xat:.lxo- 

xxxalic*.s at> Oonrioll’s Ixxsl.il.xxtio, 13»olfasti ^Tlxo I^x-ixioixxal, 

OoixnoH*s Xnat-ilnt/O, IXolfasf. 'X''« 3 €xolxox:‘s of titxird yoai* 
xrxaolxixxcv dosii^xx axxd fliii'd yoai* ong^inoox-ixi^ caloxxla- 
fions, xxxxdex* flxo Ox-oydoxx Xildxicat.iorx OoxTxmit>t>oo- — TTlvo 
X?i-ixx,oit>«»l* Oorxt.x-al X^olytoolxxxio, Hoarlxrools; Xtoad, 
Ox*<xy d o XX. . 


Oul- /Vst:i*onoxxiic£tl Columni. 


'X'rxT'3 l^x-.A3sr3r:'r* ivric:a< irra v . /ifc-TJ-Mt* of 

kvT^. 11 oonlains axx ill visl.i-alt’itd arfiolo. oxx flvis snTxjootv 
»y 3 -l.nda\x>t. avVio lias l>oon ol>soT*vixxgr flxo y>laxxoX 

it int #->i”V'als sinoo 1 S 1>3 al- liis otvsor-vat-ox-y at. X>oviv-illc*. 
Its a} >ox-t iT »*«' of 4 irxcilxos is T-xxtlxox* sxiiall fox* t-lxis jxxxr- 
f>Mo, Ixiitr lv«’t oxxjoys a sroo<l at xxxosjTlToro, axxd sovc'x-al 
If 1-1x0 skololxos x*Ci|>jrocl ixc?od slxow a oonsidox-at>lo 

Lrnoixxxl- of tlol-ail. XXis cilvar-l. of t;l»o i>lanotj I'osorxxtvlos 
rv many <xf it.s foatixxr-os l.lxat 'fxnlxlislxod a yoaz* a^o Ixy 
kl . I'j- iVl. Arvt.oxx.iadi fx-oirx Ixis st.vxdios -wi-tlx flxo >acx“oat> 
lle>ix«loxi X’of T*aot,oi'. Xlot-lx olvax-fs slvoxv* tlxo dtxslcy 

onions xxxnolx. >>i’c>*vdox* t^lxaxx tlxo xiax-x'O'w- st>x*oalcs irx 
c-It iaixai’olli'^s c-/l»axrt. z fox* sonxe xxxax*kixx|^s all t-liroo 
111 arts a^i-oo, so t-lxoso caxv l>o aooe»x>f’^d -witlx xixxxolx 
P< » ixi j <i orxoo . 

Bolviai varolli axxd Axxt-oxxiadi IxotXx considorod flxati 
fclit* ^Tlarxc*t.*s oc7[Xxat.or ooixxoidos xvit-lx it-s ox-lxiti jxlaxvo, 
pivt .jEtiKlari^c sn^^osts tXiat> t-lxoro is an. aiv^lo of lO^ 
c* 1 -vvo«'xx t-Xroxn, t>lx€> s\xxxxmc 3 r solst.ico of 1.1x0 rxojrt>ixox*xx 
u^TXTis|>lxoro ooovxrrirxfjr a littlo aft>or j>ox*ilxolioxx. Xio 
fc^t'ctos 'wit.lx Xlio ot-lxox* t'wo in xnalcixx^ -tlxo i*ot>at.ion 
poiric-ido "witlx tlxo x-ovolnt-ion (88 days), so tliat a lari^o 
Ivas |c>ox-j>otivxal day, axxd anotlxox* lax:*K^ x*oj 3 cion 
J>*:*r][i<^^t.xxal nxj^lxt.. Owing to tlxo yory vxnoqiTxal motion 
Piv II VO orlxit, arising from tlxo lax*go oooontxriciity, tlxo 
fe'C'^ioix of fxorjxottxal niglxt 03 ctonds oyoir only 133 ® of 
|l^>TA^»i ttxde* ixxstoad of 180 ** fox* a oixroixlax* orVxit. 

liio Bn»rs 3 PO'a 7 , ^-lOvxring tlxo lattoxr jxart of Box>- 

t<*iiil>e.x* it was ^ossilxlo foar a .fow days to s€S»o at tlxo 
'-i»»rpct timo two. snotss on tlxo enn*s diso as xxalcod-oyo 
r»i> 3 <>c 5 ts, Tlxo a^ot ,to t>o soon orossod tlxo oontiral 

■NTo. ^ •' •■■'■■■''■ 


moxridian on Bojpt. 24- Oxx tlxo saxxxo day a xx.xodor*ato 
inagixotio di»txxx*l>axxoo, oorrvxm^xxoixxg wdtlx a ty-pioal 
‘ sxxddon oommoxi ooxxxexxt * at lOJ lx., -was x*ooordod at 
CSroorx’w-iolx. Tlx is distxxT'lxanoo, vrlxiclx lastod xxxxtil 
alxovxt 2 lx. oxx Bojpt. 20, Ixad a rango in doolinatioxx Jvxst 
oxcooodixxg 

Tlxo soooxxd sjxot, or ratlxor groix-fx of s^ots, -was a 
romarlcfxlxlo oxxo. W^lxoxx first oi>sox*vod xxoar tlxo oast 
lirnlv, it apv|.xoai*od as a ‘ l>i|3olar ’ gx*o\xj> or stroaxn 
dc*yolox>ixxg in tlxo xxsxxal xrxaxxnor, Ixvxt w-itlxin foxxr days 
it Ixad gro-WTX rajxidly and Ivixd looocxmo an immorvso 
ooTXXfxloac groxx|x. Ajxjxroximato xnoasxxros of its ax*oa, 
oorrootod for fox*oslxortorxiTxg, in xxxilJiontlxs of tlxo svxxx’s 

Ixc^xnisjxlxoro, aro givoxx at intorvals of 48 Ixonrs " 

S€%X> 1 .. 2 S 2 . 8 CiX>t.. 24 .. Soj>t. 26 , Soivl. 2 S. 

eoo 1400 2000 2000 

Olxangos in strvxotnro wox^o osjxooially xxotiooalxlo 
Ixotwoon Bojpt. 24 axxd 2S. 3 ixdgod froixx its xnaadrnvxrn 

aroa, tlxis is tlxo largost gronjiT -wlxiolx Ixaa ax>l>oarod 
sinoo tlxo groat sjxot of .Tan ix ary 1020. 

IN"o fnrtlxor magnotio distvxrlxanoo of any noto Ixad 
oocsnx-rod, Ixowovor, xxj> to lO lx. oxx Oot. 1. 

Otlxor nartioxxlars of tlxo two s]pots aro giyon as 
follows, tno aroas Ixoing oxc^xrossod as tlxo j>roT>ortion 
of tlxo lxomis|xlxoxro oovorod. 

X>«vte oa rxlse. X-«tdtaa;e, 

8 Boot. 18— Boot. 30 Bofxt. 24-4 10** Jiar.^ 1/700 

O Bo:^t. 21— Oot. 2 Bo£^. 27-4 . 10® B. 1/400 

*w>ot ilsnx 0 ^ ialttuUle exroaa^ Oxe oeatrcvl 

.';aitxiQ^4lsa on .raly SX <jBee firA.W7aXB, 8ex»t. S2, 4&3>. 
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3Mroxtxosb3r oxr X«a(;*A.^sri>..:^Vol^ O, ^e^ 

of ■t>ti.<& cyT 'th>ct J&^B9f*rtiC€!ii& JF*. i» «w 

stixtiy- of <;3hue Moxrioi*i» wJiiicssK io **o^Xiie of «. 

»oooxi.c3L vieii-fc oeo^d trO 'Ol^iCbt^ln.eixiaL 'XisleLxid 'kyy iwr*-- XX - X>. 
f^ls.izmor* iaa. XO‘2'^^ ]»ox>£>fozxi;0xaLt>04dL kjty g,tx ^wsoooutxti of t;li oijr 
lifo a^zxd oost>cx!cxk.» k>y 3VI**. Willia-TO. ’X'>ii« 

oj«:t>orxcl» t/lxo oorxolx^^ions xx-fc 'w-lxiolx 
SkiiriLXxoxT eMrxTivoa*‘in ^arox^^ioxxs xacxoamoir*, cis -woll ets 

ooar*i^oot>& c>l>Ixor- Cboooxxri.i:i» 'wlxiolx lio ooxxesicfoT's vi-t-ia^-fcodL \>yr 
tarvtLky ovicioxioo. XXo is of f-lxo ojxioioTi f-lxoro -w-oi^o 

iywro xxxtflxx^cos of t.lxo IVdox’iori irxfo tilxo 01>xxt.lxcxxxx Xsleurxcls, 
of -wlxiolx t;jlxo soxxt>lxo-rrx, t>lxc» XtjaxxxruL, x?v^a.s jxx’o-oxxciirxoixt;, 
l^xxti fxolcfs t-fie 3J^ox*iox*i olexixxx 't>lrxet'fc ■t/fxoy' ■w'ox’o 

&xxt>ooliit;1xorxoxxs is iiioi'oclil>lo- X'ixo -felniooiry -fcliio 

isXebn.dLox^ -wroro _ ixo-TmLi^^ir^rxfs fx’oxxx iZoetlcxrxcX is 

f®rllil3lo> xxrxXoss itv oaxx Xxo slxox?«m f-lxo ■fc'W’o •t.3?^j>os 

oo -oscistoci ixx ilSToAxir ^otxlcbxxri ox* t.lx&'fc f-Avo iTrxxxxig:x*a,t>ioTxs 
ixx'iiO JN'o'xv^ jZo£xleurxci ■we>x*o x*c5i3«xxt>o<i ixx t>ixo s^xxxxo sixooossivo 
«.xxci soj>ebx*a,t>o xxxtxxxxxoi* ixx t>i*o 01x«i.flx«Lxxx I[sl£xxx<i.s. It is 
X>ossib>lo tik».^t> tlxo xxox*t>lxonti cxrxd xv'oa.lcoBr st>x*s.ixx-. -wets flxo 
fii-sti -fco cxT'X’xvo xxKxd Xxo^xxxx tro doosy oxx tlxo eLX*x*i"vs,l of 
■fclxo sooozxd ; foxxti f.Xxox’o is xxo ovidoxxoo ±.o six o-w -w'lxo'fc.lnox- 
■fclxo xxoi*l/lr>LOx*xiL 'Wlxc^'t/oixifit ox* t>’Ho soxxt/Xioxnx IX,«5txxx*tx -wets -fclxo 
fixstj. IN'ot>>iixx|: 5 ’ is Icrxo^wxx of ixx-tox*-'fcx*il>s,l ■w'«xi*s 'wlxiolx 
css-xx 1 x 0 ooxxstix-xxod ets liisfox-y, -w^lxilo flriox*o is iio ovidoxxoo 
fox* flio C5oxxstix*xxct:.ioxi of -tlxo fox*tiifiod 'V'ills.^os oxx flxo 
lixxos of f.lrxo IVTatox*! ^€x, 'w^liioli Jx.et'vo Ixooxx *xt>t:>x*il>xx-t-od ivO 
t:>lrx<ecm, f-l^o sxx^sfjgfosl^ioxx -tvVioxo 'w^ot*o Ixoixx^ dxxo t-o 

Isxxo-wlodi^o of sixolx sf>x*xxo-fctxros o'lxl.a.ixiod froxxx I!kI«xox-i 
stioxrios. ^N’o't.'W'i't-lxstyCxxidi tx^ t>lioix* i^oxxocxloi^os, t/lxo evi- 
doxxoo of iylxo dcs€?jxly x-ixt^tiod xxou-fci-vo -psutilxs ixx Ixxxrd 
ooxxxoxxfod 4^x1 S/X’-t-asi -fco jjoirx-fcs to «l stay irx tlxo islaxxds of 
rxot> loss tlxSiXX a. tlxoxxsaxxd y sax's. 

jEI'^srjB 3E?»oa?K3o^E*xo2^. Oxvixi^ to tlxo rooont lo^islatloxx 

ixx tlxo XJxxitod 3tatos oxx tlxo ;|xr*otootioxx of tlxo oyos 
of wox'lcojrs fx*oxxx ixxjxxrioxxs x*adl atioxxs, tlxo Kxxx-oaxi of 
^taxxdajrds Ixas aix-vostisatod tlxo Ixost xxxotlxods of tost- 
ixxjg' tlxo ox^ooxtios of tlxo g:lassos xxsod foxr tlxat ir>xxx*jxoso, 
axxd tlxoix* xrosxxlts ax*o i^ivoxx ixx H/'^ec/xrxo^Of/xc ZCSTo. 

3<59- Xn tlxo oaso of xjltra-violot xradiatioxx, tlxo Ixost 
soxxxroo is tlxo c^xxaxrtss xxxox'cstxr'y aro, Ixxxt tlxo oax*Tt>orx ax*o 
xvltlx xxlolcol ox* alixxxrxixxixxxxx coxrod oax*l>oxxs, or* tlxo ^as- 
txllod txxKx.^l^torx ixxoaxxdoscoxxt laxxxjx xxxay Ixe? xxsod. 'II''lxo 
tx*axxsxxxissxoxx is xxxoastxx*od Ixy tlxo sjxooti*ox*adioxxxotox*. 
IFfoxr -visllxlo xradiatioxx a SOO-Avatt 1 lO-volt i^as-£Lllod 
txxxx^stoxx laxxxp is xxsod axxd tlxo txraxxsxxxissioxx xxxoasxxi*od 
t»y ^p-lxotoxxxotor, 3For tlxo ixxfira-*x*od tlxo txxxxg^stoxx laixxjx 
is ag^aixx xmsod^ l>\xt tlxo tx*arxsxxxissioxx is xxxoasxxx*od l>y a 
' tlxox*3cxxojpilo *wi.tli a x'od ^lass <3ovor*ixx^ it. XTlxo tliiolc- 
xxoss of tlxo j^lass jxlatos tostod is alxoxxt O-S oxxx. n^alxlos 
ax*of ig^xroxx of tlxo j>x*c^xox*tios of xxxoxro tlxaxx oi^lxty j^lassos 
xoax:xixfaotxxT*od Ixy olovoxx -A.xxxojrioaxx ^Icxss xxx.alcox*s, axxd 
xxixxo otlxoxr sdlxstaxxoos, ixxolixdlxx^ fxxsod c^xaax*ts&. 

OIF lOxaxxs. rrixo attorxtioii of 'wox’Icot'S 

oxx tlxo tiroxxxatodos of i^xxlls^ sootox*S 9 axxd otlxox* xxxax*ixxo 
Ixixds is dxx*ootod to a jxajxox* l>y IB3dx?v^ixx .T-«ixxtoxx (JF*^ocr. 
ZIT'.fSF, jy^ext^ Jl£jr«a,, vol. *73, ax-t. 1, 1028), irx -wlxiolx 
tx’oxxxatodos talcoxx fx:*oiicx Ixir ds at ’W^oods Ifolo, IMCass., 
ax*o dosoxdlxod axxd £ig]iirod- Tlioso ixxolxxdo xxoxfv' sxxooios 
of JF*etct^x^€sr „ 

j^4^xdJtihorc>H'i^ <jaL. ^oxx.). 

*X*:B:xtxa:n 5 183e*:B:o3::E3JB oar l^xaxx Bi:a]i<.^jEtxa. 'E, ECax-txxxaxx 

jfi OO $ 1-027) jxoixxts oxxt tlxat 

tlxo xxoxxxoxxolatxxxTO , of tlxo, xxax’asitos,^ of Ixiard xxxalax*ia 
is vox*y ooxxfixsod. JFlo jxx-ojxosos to xroatxriot tHo xxaxxxo 
y>x'<XF<iX>:ic to a- ^a:i^ftsxto ixx I,' l>ixds Ixay ixx.is; . 
oxrosooxxt-slxafxod fcaxxxotoc^dvos axxd xxdt 'zxxax'lcodly 
diftox'oxxt irx its xixoxTfxlxolo^fy fTx>xxx JF*. of 

xQOarx* IBCiei doso^l^€»a two xxow* iorpooios of JF*l€9XF999X3>ct’£^'rrt 
'Wlricdx ; Ixayo .^jp^orrioal ^axxxotocytes ; OflpcJfco- 

. ■ .■;;2sro.,'3b^».yoa^-. .... ■'■'■■■’ ''' 


ooxxtaxiXL xod-sHa3c>c»d. 'pi^xxxoxxt ^xraxxrxloa 
axxd irx JT*. xxoarly splxoiTioal ^pi^xrxexxt jgpx*axx\xloa. 

^11 tlxi-oo spooios wroxTO foxxxxd ia 2S9rattxx*o irx tiro Erx^liaLlx 
spaxT'ow' irx tlxo XJxxitod IStatos axxd Jhtaxro l>oorx' gpro'Vinr;x 
03cpox*ixxxorxtalIy ixx tlxo oaxxaxy . , 

X:isrxa®*:E*j3o*i?x:xnoj>a'»BSS o»* ZassraKEiaia-ax* MlB:oxoan?io2!«' oa? 
Z^oxTx.TPaxr i!*oa OojsarjKXtox- ort* E3t*r?3ES»3sr-A:i:L. npAaasx*x7XBS. — — 
Zrx vio-w of a j^oxxox*al ixxx|xx*ossiorx axxxoxxi^ fax*xxxox*s axxd 
tlxat oox*taxxx s xxl>stai.xxoos adxxxixxistoxod 
xrxtox*xxally wrill protoot axxixxxals fx'oxxx oxctox*xxal parasitos, 
tlxo XJxxitod iStatos I>opar*txxxoxxt of A^prioxxltxxro Ixas 
oarriod oixt irx'^osti^atiorxs oxx tlxo sxxlxjoot XiZ'coi^t. 

JSTo. 80 ; 1028). Tlxo provailirx|^ idoa is tlxat tlxo 

sxxlxstaxxoo admiaistorod is talroxx xip l>y tlxo Ixlood 
and o>corotod on tlio sxxrfaoo of tlxo Ixody or on tlxo 
Ixody-oovorixxfs^s, axxd w^lion tlxo oxctorxxol paxasitos, 
oonxo in ooxxtaot writlx tlxo xnatox*ial tHoy aro tlxorolxy 
poisonod or ropollod. ZHons w^oro xisod irx tlxo oxcporxr' 
xx^oxxts, and tlxo sxxlxstanoos tostod iixclxxdod xxia^nosixxxxx 
svxlplxato, naplxtlxalixxo, oaloixxm tlxiosixlpliato, stxlplxito^ 
sixlplxato and sxxlpliido, soditxxxx oarlxonato axxd stxlixlxato, 
potxxssi xxxxx iodido, tartar oxxxotio, sxxlplixxr, oaxxxjxlxor, 
po-wdorod tolxaooo, and c|xxinixxo sixlplxato. Tlxo tosts 
slxow' ooxxolxxsivoly tlxa.t tlx© oxctomal pax'asitos of tlxo 
Ixon aro not adocjxxatoly c;oxx troll od Ixy ixxtornal adrxxinis- 
ti-ation of tlioso sixlxstanoos . SSvxoii troat*xxont not 
oxxly involvos xxsoloss oxcpoxxditxxro Ixvj-t also allo'vrs 
tlxo pax*asitos to oontinxio t.lxoir i*ava#?os xvlxon tixoy 
rxxifd'^f' 1><=5 dostroyod l>y rocoj^iisod xxxotlxods. 

Tnaro I.«03^o-a.*-A.n:-iBr> SnjaxGW's o®* JSroxxTas: ,A jvtjcmoA . 

Ixx 1828, -wlaoxx Six* «Tt>lm Iticslxax'dsoxx dosc 2 ril>od tlio 
mammals of tlxo px’ooc^dixxi;^ Exanldin oxcT'>o<litJOxx, only 
tixroo spooios of slrrow^s -woro Icxxown froxxx tlio .A.xxxorioaxx 
oontixxorxt, and noAV liairtloy H. d. «1 aoksoix Ixas 
oxcaxnixxod 10»<4;31 S]^>ooixxxoxxs Uxoloxxi^inj^ to tlxo ^^oxxora 
iS^or&so and JK<T'icrc>soire^sci». and finds tlxat tlioy oonstitxxto 
80 forms Ixolong^n;^ to 30 spooios, all of w^lxiolx Ixo 
ciosox*il>os in dotail ( U.#S^. _Zj?‘i^x*r*«rx,«. ojf 

JSJ'orthr .d •xxxorioaxx Jftxtx-rtcx^ JS^o^ -5^1, dnly 1028). 
Sliroxivs ax'© ixx xrxany rospoots prixxxitivo mammals j 
tlxoir fxxr sJxow^s rxo slxaxp distixxotioxx into xxnd ox*fxxr axxd 
ovorlxair, tixoy oxclxilxit littlo individxxal vax'iation, 
soxcxxal vax*iatioxx, and littlo variation -writlx af^o | 
Soasoxxal variatioxx, assooiatod witlx tlxo sprinj^ anc‘| 
autxxmn xxxoxxlts, is Ixrxxitod to tlxo len^d'^A axxd txxxt oi; 
tlxo jxolajg^o, and ^ig^oo^raplxioal variatioxx is slio'wxx ir»'- 
variatiorxs of palonoss and darknoss, in sisso, irx tai I 
lorx,gd'lx, axxd in tlxo ^g-oxxoral slxapo of tlxo skxxll, partioxx-; 
larly in tlxo coxxtoxxr of tlxo Tbrain-caso and tlxo lon^tlx. 
of tlxo molar tootlx ro-w. Xxxdxvidtxal sxxlx-spooie 
j^on orally liavo axx oxetoxxsivo ^oo^raplxaoal raxxg^. Of 
tlxoir Ixalxlts, porlxaps tlxo most roxxxarlralxlo aro tlxoir 
savagfo voraoioxxsnoss (oxxo individxxal Ixas Ixooxx loxo-wrx 
to do VO XIX* its tw^o ooxxxparxioxxs in tlxo csoxxrso of oijglxt? 
lxoxxx*s), tlxoir normal i^laxttony < tixoy Ixavo txooxx Jm-owntx 
to oat tlxoir own wroi^^lxt ixx xxxoat ovory tixroo Ixonxrs), 
axxd tlxo aqxxatio porfootioxx of tlxo xvator - slxapow's, 
somo of .wrlxiolx aro said to swirxx w^itlx rolativoly 
l^roator spood and skill tlxan tlxo ottor, and most Ixo 
raxxkod amorx^st tlxo Ixost sw*immors of rxon -mar ixxo 
xxxaxx.xmals . ' ' 

Thcjkj Ta^EA'X'aMrscxwrr oas* Eioas: Xlwxsasxcs. I>oxri*xg 

yoar 1©27 lafty-sovon ixxstitntiorxs axxd indivxdTUials ini 
varioxrs pax*ta of tlxo w'orld wroxro oiroxxlax*isod Itr HaeCL 
of¥oi*t to ^atlxor data froxxx tlxoso wrlxo Ixad stxxdiod tlxo 
disoasos of fislxos. Irx J^oojxer£Ao2o^-»oer, vol. ■ 2; SSTo, I» 
.^pril 30., 1 928« Ida IMfolXoxx .-^i-vojQ talxlos 'wlxiolx 'doaox’jL'£»o 
tHo syrrxptorrxB of a larjgo xxtrmHorr of ailiya oxxts jaruff^rod 
Hy aa^narxxpxx -fisHos iBOxd fllxo^ tHo l^oatzrxozx.t. xooexpex- 
morxdod . Hy THieiiso talbloci^ oastx 
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eotiuroelv %»e <X.Mkl4» in a jd^»CHr4> note, l»nt> ’t^la.e^r xnerie 

tii&o a.titen1»c>n of. 'tdio«io .rn't^esr z'eta|pon«£l>lo oxr In- 

-t>oire8t>ed in *tJMk JsonXi^ o£ iBsl&es tin. |ptil>lio oar 

X>xsv'3BsXi<c>patfhBa93r -r^ oir oErxKSEC O^no ^s33xcx^e: otp 

rxTJHiE: Onxoic- Honor* !B- <^a-c7a-. y^- ^cZlJ'oir^alk,.^ 

•7, 1028> ixcuei ijrx'V'C»fitt;is<a.t>oci -fcJtio <iovoloi>moaxt; in. of 

“t,!'*® iKolCL-toci o'fcooyjs'fc o£ t-ixo oml>i-yonio fo’wl- TItao o-fcio 
vosiolo 'Wfiua di^soo-fcocl farom ono »l<io of a* ■fclnroo-d.axy' 
olalok, sbxxd jplaooci in a. tml>o on t>>ao axxarfaoo of a olotv of 
nlaama ancT omlaary^o oxr-tarao-fc, and main-fcainod ai/ 38*^ O. 
fi’lio otiio 'vosiolo of f-lxo otiVaox- aides, 'wi’fcix i*fcs adjaconf. 
tii^ano, "was liacod and £»oot>loxxe»cl, *X*lxo oacjplan-feod 
vosiolo "was wasiaod ovoxry 48 ixonrs in a dr*o_f> of e>m- 
l>i*yo oactracti and ti/aranaforirexl “fco a •fcixl:>o 'W'i'fcli fx-oalx 
c*xxlt.m*o_ modxxxnx. Sxtolx vosix-los xriso -fco all -fciio 

Ofxxl.iaesliat constrit-xiont-a of Uxo fxxlly forrnod axxdi'tory 
lals^^rirxtili- J?E,0|g^ions of t^isMxxcs ielesxxtrioal irx }xist>o]c>|$ioal 
ati'oot.^xxr'o w'iiiJrx -tixo normal dnotixM and saoons 
*'n< lol>Tmjplxat.ioxxs, aesaxsory ax'^as (irxcrltxclini;? Oorivi’s 
i>f*l^an > txxxd l.lxo 'fcogxxAontrxxrxx vtxaesixlosxxxrx wroro forxxxod. 
’’I'Ijo ]L>rinoi>">al 0 ]p>it/lrie>lial afcmot.xxjrers dovolojsod in t>lxo»cs 
cs*»«o« in a^|r>x*<>asLimai^ol.y t^lxo sixmo rola-ti-vc-s i>osi't.ioxx» 

t>io oon*t?s|x<.>nclixx^ »'t.±’xxo'txxx*<s» in fixes rxox-xxial oxxx- 
t>i:*>-orxxo 1 ai>y I'xnfiis ; as oonijaarod AJV^ifii fixo laffor*, flxo 
I'lxtes of fissuo di#f ex*oxxfi af ioix in fixo oacj^slaxxfod ofoesysfa 
w'xxs almosf noT*mai, i>xxt> l.iio x-ates wras g^x’oafly 

t tiixxinisixtsd, and flxom 'wesres oixly" sllj^ixf indicafioxxs of 
u cjixt.oxxxioal difTesront-iafion, fixes t; csxxdoixcry" Ixoinj^ fo- 
w'lxx'dM flio rofoxxfion of flio Y>x*irrxi fives vosioular forxn. 
I'lio anflior tsoixolodos fliaf flno xxox*xnaL iiisf olo^^ioal 
'iiffesi'onf iaf ion of flxo ofoo^^sf of fixes flxx*€So-day onx- 
^JX'vonie5 fov/l eioos ne>f dojpond xxjxoxx a vxxscsxxlar «>-sfom, 
rusT’vons esorxx loacioixs, xxssooiaf ion -w^ifix adjaoesxxf oxrp^aix 
fi idixrxoxxf M, a ooi*x*eslafi vo anafoxrxloal clxffesxronfiafiesn, 

>j' XX nejx'xxrxal j**xfo of ^^'owdix, 

'I"’r-ii£; T^oexn? as axst >iVixse3ixm>TO- Ojxoaist. Tn fw-o 

L*fc*ot'xxf ixtxjxors, fcrlcoff axxd 'f*t*iessf lesy rts-o'scaxnirxo fixes 
jnc-ssfiorx of w’afesx* xxlxsox^jafion ixy x'exofs, and xxrxako 
■3 1 J#X;^osf ions tesndixx.g: fo"wax*els a xidoxo sxrxxjxlifxcsd vioxv 
xf t Ixts w'lxoles jxx’olxlom of x*oof alasorfxf ion 

v'ol. 27, ^^o. 3). 'f'lxes alxsorlxixx^ xx-S^ion exf f ixo x«oot 
s t.lxes at'<’»a l.v'ixx^^ Ixsf v-’esoxx f Jxo ax>loal morisforn axxd fixes 
*<*inc>xx wifix ooxxi j>Iesfol>- sxxlxesx'isesd moxni>x*an«ss. i^o'W' 
'lies i3x*ot o|olasf s of flxe^ esndodesmxis ax*o xxffaoixod fo 
f lies x'xxeJial w-alls of fixes ooils, and flxxxs foxrxxx a oonfinxx- 
inw |^>x*ofojplasxn xnoxnlxx'ano x*oxxxxd fixo oesxxfral oylnxeioir. 
^lie; axxflxoi's oorxsidox* flxaf -wlxoxx "wafor* is jxroscsnf in 
fixes soil sol XX f ion jaoxTrxesafess fixo oesllxxJoso "walls 
>f 11 x 0 , ciorfoac, axxd wafoir oan iso drawn aesroas fixes 
aiixlodorxTTxis l>y fixO osxnofies jxxxll of fixes solxxfion ixxsido 
■ in> oonfral oylindox*. Tlxns fixo aissorixin^ sxxxrfaoo of 
Ju' x'oof is oonsidorod fo l>o a dotinifo aroa of ondo- 
Ic-x-xnis, and fixo sxxrfaoo aaroa of fixes roof nof ixnx^orfant. 
i» elrior soils, w-afoxr is loss froo fo xnovo in fixo soil, 
.lid ixnjporfanoo affaoixos fex fixo inoroaso in roof sxxr- 
^oes dixo fo ^row'tlx and fixo ]pre>dxxc’*fioix of foof ix.axx*s, 
siixe'o fixo rafo of onfry of -wafor froxn fixo soil info 
lies roof snz*faoo noesossarv fo mainfain evn adoexxxafo 
aoross fixo ondocfox*mis dimixxislxos in ciixroof 
pi-onoxrfion fo fixo rafio of roof sxxxrfaoo fo onclodoirxnal 
rrixoroforo, in €50imi>aarafivol>r dry soils, roof 
lixiirs jxoxfoxrxn an imoorf axxf fxxnofion irx xrolafion fo 
tlio onfxry of Wafor. JfeSacnoxxmonfs wifix load saXfs and 
ei>'os slxowod fixaf. fixo sxxooxxsod oolls of fixes oscodorrxxis 
a>»'e» nof normoaixles fo 'fixoso sxxixafanoos, .Ibxxf fixo xm- 
KiiHoJCxsod oolls aof as jpassa^SO oolls. „ 'Tixoy 3cnay i>o- 
e-c^rno Ixlookod irx. oldor rof^ions. Tlxo disfanoo ixoixixxd 
Utcs xnorisfom af w-ixioix snixorisafion of rnomixranos 
&I>lxoaz:s, varios wiflx fixo soason. IHSxcampdos from 
uivarso £^onx>s <?f pianfa slaow fJxaf fixo fyjxioal aix- 
^<»i'l>ia3tgf fl&ono.jmas?' olfminafod l>y fixo -do’voidapatxaonf . 

snl>o3ri«ed .-asEoi^loSragais eRn^odornute' f^,.w4flxixL ,.^;r 

■iiSro- i»OT«* iK'^caefcV-X'assa-'".-"- 


' sixO!l!^ disfanoo e>f ' -fixo mof a2>oac, and fixo 'oomjxlofion 
■of fixo olosuro ixy faffy imfxrog^af ion of fixo "walls of 
.-fixo .emjporfioifid oeslJs. 

.AJSfTy TJTiexxjb: xr»r tmxe: Xarsn Xn an axfiolo on 

fixis snixioof in fixo JifVrrine for Oofoixor, "MLr- INC. 

Orosswoll ^ivos somo aooexunf of oissesrvaf ions af fixo 
3 porfs of idolyixoad, l?'lesof"wood, i*re>sfon, and 33olfasf.' 
Tixoso oi>sox*vaf ions sixo"w flxaf wirxd forOo .assooiafod 
wriflx a rajpiel oixan^cs of fixaf is a snddon 

aJfors fixo soa-iovesl rnoro ejiaiokly axxd fo -a ^roafor 
03Ncfonf flxan a mox’o ^x-aeloal olxajrxpjo of x>resssnro axxd 
•wind. Oxx orxo occasion arv oxccoss ixoiiK^iLf of lO foof 
ooesxxrrod in fixo fido dnx'ixx^ fixo x^assa^o of a lxoa"S?"y 
wrosfox*ly j^alo. 'X'ixis w-as flies oaxxso of fixes disasfrons 
floods af i‘’*loofwood and i^rosfon aixoxxf -fclxo end of 
Oofolxesr lasf yesax*. '■jr'’iio oxxf sfarxdixxf^ foaftn*o of fixo 
year in fixo ax*oa xxrxdor oonsiciox*af ion w^as fixo oorrola- 
fion of a mesan jxresssexro i>eslo"w fixes ixox*mal Twxfix fidal 
ixoigixfs doi>artixxp^ froxxx fixes jsx-ociiotesd lesvols*. I>esf ailed 

oissesrvafions arcs nof f^ivesn in fixes ixajxesr oxcoojpf in 
roj^ax'd fo fixo OcsfoLxsr ^alo. 

H.ATisriFAr.rXL, 03Er Ax7 sa?xxAi..r A . ^^rixo rain mays of A.vxs- 

fralia for fixo yoar 1027 i^ivos majxs of -fixes xnonfiily and 
annual rainfall and max>s sixowirx^ fixo dojxaxrf vix'cs from 
fixes avora^o fall. 'l''ixes yoar sixowod an impirovoxnonf 
on fixo lasf flvo yoars, i-rxasxxcxuoix as 34 jxor cont of fixo 
esoxxnfry ixad a rairxfall oscooodinjaf fixes normal.^ In 
jxrovioixs yoai*s fixo avora^o was 2i> l>or cesxxf of fixo 
counfx'y. 'JN'of sirxeso 1021 ixas f>0 jxesr conf or moro of 
fixo csoxmtry ixad em. oxcoesss. Tixo csxccsos^ was, Ixowovor, 
localised an el oxcjxorioxxcesd rnaixxly irx fixo inox-o arid 
roi^oxxs of Wosfom Axxsfralia arxd in esasfesm <3|xxoo*xs- 
laxxd. In fixo ;groafesr ]f>arf of fixes oes-nfral pilains in 
Qixxoonsland, JSoufix .Awxxsfralia, axxd JSTeswr €3oufix 'Walos, 
sovoro drou^lxf condifioxxs a^s.in ocoxxrrod. Tixo a^xri- 
oxxlfxxxal soason ^ A.|:>ril fo i^ovonxi>or> w-as oixaracsforxsod 
ixy sovoral orifxoal jxoriods of rain sixorfa^gpo, l>nf in 
Oofoixor fixo fall imj-xrovod and fixo rosulfanf ixarvosf, 
fiioxxprlx ixolow^ xxorxxxal in fixes csasfom JSfafos, "evao ixoffor 
fixan ixad ixoon anf icsi^xafesd. Irx "Wosforxx .^xxsfraXia fixo 
■wiioaf and jpasforal lands ixad ones exf fixo isosf of rooonf 
yoars. Tixo rxxa^ss aro isasesd on fixes rooords of 1300 
sfafiorxs, and flies only aroa 'wiflxouf dafa is fixo irxforior 
of ’Wessfom .A.i.x«f ralia axxd tixo adjoixxxn^ ^airfs of 3oufix 
.A.usfralia and fixo I^iforflxesr-rx Torrifory. 

Tnxs <3xiL.».Ecm? IVIat* o’.b* 1382 — 83. ^In fixo salo of fixes 

lilxrary of I.-or-d I..ocorxfiold in fixo spirini^ of fixis yoar, 
f iiox'O carxxo fo li^^ixf axnoxx^ a nutmlsor of doou.mon-t>» ro- 
lafin^ fo fixes oarly ixisfory and ^esOf;?x'ai>ixy of j^moxrioa 
a ixiflxesr-fo undosor*il>esd manuscrijLxf ma]p of J&JTorfix 
.Arnesrica and fixo Arctic roj^rions inscrii>od ’wlfix fixo 
namo of * Hxxmfray CS-yllsorf A, roi>xnduofion of flxis 
nxan, wriflx an arfiolo on its sigfnifxoaxx.oo l>y 3MCr- U. I*. 

, JBisxxon, ap>;(>oars in fixes 0^eog«rajp/e,-£ccxZ,>r ox^mer/ for Senpf oxn- 
ixor. . TTiio max> ajsjxoax's fo ixaves ixoon dra'vsrxx, af lafosf, 
in lfS83, fixes yoar in w-ixioix C^iltxoirf sailoel on 3txia last 
voy ajBfo fo iO'esw'founeiland- If Isoars fixo synxi>ol of 
I>r. doixrx X>oo, "wixo is kno"wn fo ixavo ixoon inforosf od in 
X>*^Joc<>» for ooloniisafion and so may iso ro^^ardod as 
jpxar-fl^ ixis wrox'lc. Tixo oixiesf inforosf in fixo nxajp lios in 
fixo li^ixf if fixro-ws on Oilixorf’s nrojoof of 'fixo dis~ 
oovory of a soa-ronfo f o Oixina i>y -fixo norfi 3 |^-wosf , and 
ixoljps fo ixis nxofivos in ixis voyaj^o fo OfeTow^-, 

foundland in I3B3. A. sfr>aif is dojxiofod aa ioinldsp fixo- 
Sf. X*aw"ronoo -wifix " fixo Oulf of Oaiifornx^ ,an<^. ao 
fomxinig: a roufo i>y w-ixioix an ISn^lislx colony 'nxijgrixf i>o 
-carriod -fo fixo I*acidO coasf of Amorica "wiflxouf on- 
croaciiirx^ on fixo iSL^aniaix -eil>ixojc*o of indi^oneo^ Mor- 
oafor in 16011, and Ontelina; in ,1670, liadr aixd"wn flno' 
®f . X-awronco aa a x*i"eter wiflteuf any 'ofsonin^ fo fixo 
"woaf, a n d 0-ilbeurf*aoxnondafion of fixo nxajx -was ajpjpaur- 
onfly dona, fd onix ano o -fclxd. dxanco of ixis proixosals 
.aocte^sfanoo. 
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3BtK:i>3 - xvr lB^AX^xxc-ai±epj:^JA^* 

tTJhe cle3C3x^i2>t>iox:i. o£ tilmo £a>-ULnL» of tiKo CJctr‘<Mdtcir hectiAvt%c>t^t% . 
li^ecis of Xxidlcb WA3 or^^^iinaJlljy^ ozikt^u^itocl 'k>y Ooo- 

lo|)fLe3.1 S\xx-xr<e>y of Xxxdlici* -to t>3bLO l3t.€» ^Vl'etxzirioo OosamL£i.r3trk.» 
who, JboAvovor, foujocl hixxz3olf ohli^oci. l30fc«»o Izis (dofitt/h 
■fco d&1oj^£kt.e t^ho i^chslc f^o JPr-of. JEX, X>oxivill^. T*iio 
113.9 fiLlroAcly doeklt^ olftio^Wk’^horo -wit-h. -tho £a.tjinei. of t^hoix* 
wo^t'Ojrxx 03ctiOn.»iorL irit .0 X*or»iau, CLOci Izoro ciovo-fcos his 
which i« in DFrooch, f.o an acooi.ir».t> of “fclio 
fo£»»ilf3 <y£ £ho X^aluohi3t>arL z'ojprosiorzi^a-fciArofst o£ tiho 
for-ixaa-fciozz <-F**atZ. , f^Tow Soi'iow, vol. lO, No. 3). 

"The hocl3 fciioro ai-o chai*aot;or’i»eKl hy -fchc* ah uitidarxco of 
Ooirithiidso and IVTclazziidiJe* amoni^: "thom hoiog a 
x'©F»E*ei«ontativo of trho rar'C J^*^e^^c3^oer^c^'<xcor/^<a^, 

hx'S'fc clo»crihe>cl hy^ i^ho ant^hoi* from the ICooorxo of 
'fhe favma iodioat^OM M\ihlit^t.o±*al o»* lagoon 
conditvions, azxd if oojrtain Rfjotsios have tiljoir analogno« 
in X^ari^ian 'T'eii'tiar>^, -tho.v t^oint> also -fco -tho oxist.enco 
of a 'wai-mor* cnvii’onmont>- 'X'hii’ty-f oxir* sp^oios aro 

doalt> with, of w-hich jnst> ono-half aro oonsidorocl to 
ho now, while fivo ai*o ijicloternxixzato. There are 
fo\n* p>hotO't;yp>e folates, w^hioh ax'e as good, as the 
I>roooss jxex'xnits of. 

l^JWOiJTTO OoxcA>r hAi^rn Snaji^s. Under tho ooxxx- 

P>x*ehensive title of *■* 1.*and Bhxails fronx 'Hlaw^aJ.i, 
'diristxnas Island, and tSanxoa,’* h^*- U. -A. I^ilshr^r, 
O. IVl. Ooolce, jr. , axid nVXarie l>?eal, a collect ion of 

five p>a 33 ers ha«s l>een issned l'>x the Tiernice ]P. liishop> 
IVIxisevurxx ( fixvfZ. 4-T). Txx tine first <>ri “ a . . . 

genxis new^ to the Hawaiiaix islands,*’ X>r. J^ilshx'y 
descrihtiiS three ixew'^ sj>ecies. Ix^ vestigation of tlie 
** JB’ood hahits of Jt^tx^rtidlci :&€>Or’'ii'iCi-, Cioixlfl,” hx 
Ooolce, founded on sjxecirxions talcen in Axnei*ic;an 
Hamoa. goes to sho-w that this Ixerhivorons nxollnso 
has acc|txired the hahit of sw^alJowirxg other sj>eci«*s of 

sxxails whole it is fxresvxxxaed solely with t-he t>hject 

of f>rocuuring lime. The same aixthor seelcs to identify 
and define ** Three liinclodonta fx*om Oalin,” enterixxg 
fnlly into their slxelt chai'aoters and axxatomy. JMr. 
Ooolce and lVCax*ie O. ISTeal deal with tho “ JI>istrihntioix 
axxd axxatomy of /itt-xccrv'-xca^ri^. ” A.11 the 

Xlaw^aiian s|Xeoiixicns are fossil, hxit living o>caTnj:>les 
“wei’e fonxxd on Ohristmas Xslaxxd moi*e tli.axx 1200 nxiles 
distant^ The axithors coixchido that hotH in shell 
oharxxctex:*s and anatomy is closely x’elated 

to JPxy.^O'fcdeiSr. In her ** jAiiatoxnioaJ Studies of A.cha- 
tinellidas,” IVTarie O. ISTeal socles to answer the cinestlon : 
II>o tho genera and species of jAcliatinollidee ciiffer 
axxatornically ? The i-t»sxxlts of hex* carefnl investiga- 
tions go to show' that divisioixs of the faxnily hy shell 
characters aixd I>y anatoixxixsal clxaracters do not' agx*cM;>, 
hnt that the seetioxx shonlxi have generic 

x^aarxlc, w'hilst the similar clain^ alx^ady made for 
coxw-ft^sfer. XB confirmed. The series of y>apers, which are 
illnstrated hy texet figxxres, is a -worthy addition to the 
coxxtrihxxtiozxs of tlie IVInsenxn. 

Tmc X>x£:z^s:orxmfo OoisrsTA-ij^^ars OB' -AiwcivtojsrxA , I^nos- 

3»xi;x:Bir b: , ats^x> AxtBiTcis- ^The JT €>%4,rrvctl of Jri^.'ia^'n. 

of (vol. 1 l>v, I^ax^ V.) contains an 

aecoxmt of an investigation hy JFT- 3R. IVatson of the 
variation of the dielectric constants of ammonia, 
nhosphxxxe, and arsine w^ith texxxpei'atnre and ;piressnro. 
It w-as not possihle to esetend the w^-oi-lc to stihine, as 
its ready dLecoxnposition with the formation of a 
metallic mirror wonld resnlt ixx the hrealedown of the 
insulation of the gas condenser. The measurements 
•were made at higlx froctuency, t-wo coupled oscillating 
systexns heing enxployed, and an accuracy of 1 per 
cent w^as aimed at for the hxxal results, Xt was found 
that ammonia and plxosplxine^ approad^txately satisfy 
3!>ehye’s equation for the chatxjsr^ xn diei^lectric constant 
with temperatuxe^ while armxxe appe^fghis to he hav e 
sirnilarly to th^ pernxanent gwes re^ipect, /The, 

’//isrp. 


variaf^on of dielectric eonatant with x>^easure indicatexi f 
that it is JustifiLahle to aaaunxe th^t wheura « is/: 

the dielectric constant, is ^rhportionial to the density j 
The value of the elt^trxc moment, i# .gxr€»atest for 
ammonia and smalleBt'for arsine. 

A. li'xxEOXjJffiSsrov S*rA.X!a'r>Aar>. It is interesting to".,- 

notice that engineering physicis-fcs are hc^inning to 
question 'whether the accxxi'acy of the rate of the 
eai-th’s rotation roxxnd its axis is sxxfliciexxt for their 
measxu'emexxts. If the lexxgth of the day alters hy 
fcxhout one second in ten y©ax*s, this would soon caxxse 
an appreciahlo discrepaxxoy hetween reforerxee stan- 
dards. JEIexxce tliey are hogirxning to consider whether 
sometliing xnox*e fund axneixtal thaxx the rate of the 
earth’s rotatioxx should he adopted as a staxxdard. 
In the JLr<Jtf>orrxrtori-Gs ^.GCor*<Z for August, W. A. 

IMLax'x'ison points out that ixx electrical coxhmuxxioation 
we hav'*^ to worlc with f x*eq uoxxoi es ranging froixx less 
thaxx uTiity pex' sexiond to a hxxndred million or more 
per second. It seems now possible to xnaintain 
frequencies constant to one pxxrt in ten xixillion, for 
several secoxxrls. In fa<^t, ixx sxicoessfxxl television 
tlxis is doxxe. The new foi*m of refereixee standard 
whic'ih has hoon develo|>ed is an oscillator conti*olled 
hy a qxxai'tsc crystal. 'I’lio eqvxipTxxeixt used hy the 
I3oll Oompaixy for dcsterrniniixg the fx'oqiioxicy of the 
oi'ystal is sontxew’-hat sirxxiltxr to that used Tvith a 
tuning -forlc staxxdard. A clocls. is clrivt^ix hy a s>*n - 
ohroxxoxis motor controllexl l>y a current tine fx’equexxcy 
of -w^hioh is an excact suhixmltiple of tho frequoxxoy of 
tlie cxystal- When tho high freqxxency has its xxox'xxxal 
value the cloclc k:ec*|>s xuncxirixte time ; aixy variation 
in the .rate <.>f the ciocl< is a mexxsure of the eri*oi‘ of 
the standard. Ho coixstant is the freqxioncy of the 
cj'ystal that the cloc.lc controlled l>y it he€^|>s timxx 
-with a xrxa-xiimurrx inxxocxxr€Xcy of le>ss tliaix onx>-tf^ntlx 
of a secoxxd per day. In the orysl-al osoillxxtox* staix- 
dax’d at preseixt in *xise, the fx'equeixcy is 60,000, and 
the dxnrived fx’equency of the cxxri*ont whioln actuates 
the oioclc is lOOO. Tixe temjneratxire coefTficiexxt of tlxe 
cx’ystal is rxiuch snxallex* tliaix tlxat of a steel tuxxing- 
forh, hixt it is necessax*y to control the t.eiixpex*at ixx*e to'^ 
within ahout the oxxe- hundredth of a degre^e centigrade*. 
The accuracy of the heat freqxienoy Txxoasnxrei-nexxt 
■when interpx'eted as the accuracy of the oscillator is 
inci'oased rrxany tixnes. 

INk-w I..ow-i»owxcaI5i3Sioc3Xji.A-ixTMT<nRtosoox»j3:. ^TVtessrs J 

H, axnd J. Heclc, Utd. <00 IVIortinxor fcStree^t, W. 1 ), havcJ 
irxtx’odxxced a new forxxx of lo-w -power hixxocxxlax* ixxicT'O-j 
scope, tho ‘ Ileole: Ilirxornaxc.’ It consists of two com^-j 
plete xnioroscope systems, each w'ith a prismatic? erect-] 
xng arx'axxgerxxent, inclined to each other at tlxe natxxra" 
convergence of the eyes, the ixx terooular -distance heixx|a 
adjustahlo. The ohjoot glasses are held in txihxxlar 
mounts -with the lenses at one exxd. lElach object gla 
is so thi'caded tlnat it may he inserted in the tube 
either way, so that the tuhxxlar mount prcxjects out 
of, or inside, the body txahe. The distance hetw^eew 
eye-jxiece and object glass is thus variable, and twoj 
diffei'cnt powders are obtainable, without interferixxg 
with the optical performance. Tw-o pairs of eye -pieces 
of different powers are provided, and fotxr |>owers 
in all are therefore available, with xnagni ficatxons of 
4L, S, Ifl, and 32 respectively. Various stands for the 
* I3inomax ’ are obtainable, and the body nxay be 
xxsed interchangeably on any form of JEleoJk stand 

listed. The woricing distance is considerable fl-O 

mm. for the two lower po wears, and "t© nxm. for the 
two ones. We hav^ inspected th© insfartuncttatt 

and its. perf ormanbe is exiceJIen.^ it shquld be .of 
.service for the eataxxxinatioxi of large opaque ' objects, 
such as roclc speoimbhs, f or ' dissections, and other 
purposes.' ' ■ 
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pi^-^€»:pcuia«!ir3Loi& of W^OT;dlswOr“fciii aL» 'cL p»ootr of 
!]t(rdat:>uj:%» !Hcus lors.^ >> 000 . x*ooOiarrk.i«to<S , lyoti ti^Koro ia 
a.rj.o'fcixcKi?' aaptoot. of lila ox'igjiixa.lit^y' wlxioln yia,a ja.ot> 

yoti x-oocsivoci a^€»cixxa*to jroooig».it>ioii.- 'W'ojr<3.»'wox*1ilx 
wjro-fco A Ox^idlo t-ixroogflii tr-Ho X>istir“ic5t: of -fclrxo 

X^aJ^eta i*x flxo lSroi*-tlx of 3Exxf5la,o.c4 -wi-fcfi £t X>oaoiHLot.ioxx 
of t>Xue €^cekrjLeir*y wixiolx. a»jx|.>«»£bX’Ocl iix wovoiral odrtiorxa 
Ixot^-woori. IBIO a^nxi 1B3G. Tlxo ** Oxaido ” I3a*oj>ojr i« 
lari of, t-lTi© aia-tlxox* x*xs^a,**ciirxg 1>H.is jpor*tJ.oxx of liis f^taalc as 
“ ]KxjiTia.l:ato arxct to^cliouia,** cuodL lio Roon j>lxaja^:o» ixit-o IaIr 
dosoriptiiorx of tlTJO »oori.oi*y- XXot*o at. oxxoo w^o fixxd 
aoiorxt/ifio , for lio xxot. oxxly rsoorcXa j^xXiyKioal 

axajaoax’£XXicsoa, toxxti alao, velaoxxove^r t.lxoy i^vo Icoorx orxjoy- 
ixxoixt., aoolcM -fclxo Roxxi'oo of ttio ixAXjxx'oaaioxx, irxvoatiprat/ioj^ 
foot-la. titxo olxjocXivo o.oxx«lit.ioxxR axixi t.lio rrxorxt.al q|\ialit>ioa 
ooixcorrxodl irx flxoir IMF ox'oovor , lio ■vx''x*it>«R 

ixx t^lno fio|>o t-lxat> lxi« oa«ay 10 ay Ix^ad to Ixatxits of 
“ ixioro <5<->xxRidox-a-t-o ol>«orval.ioxiL t>iiarx fxav'o Ttxooxa 
l:ii l.lioi’to a]:>xalio<J to looal Rooixot'y.” 

CoxxRxdLojr«x.tioxA wavod WordaNV-ox-tXA froxiA tXxo sorxti- 
xTAoixtal asRxxri\i3t.i<>i\ tlxat tlio aaj:>o<*t of XCatxxrA'i ia alwaya 
lia.'rrrAOixioxxw, Hc' ^xoixits oixt, fox' ox^arojAlG, a * clofocl- ’ 
ixx coloxiT'ixxpf of 1 <?o».ixi fry of tlxo Lalx oa_ JXut> Xxia 

faoiilty of olxax^i'vat-ioo xxiado Xiixxi c|xxicic to Ji'<*.«ogr*xx»e> 
tlAC' ooxKtit iorXM irx wixic-lx ol^joota ixx tlxo xdow' orxlxaxxoo 
txxiG axiotXiGX', tJric^ Ixarrxiojxioa ’wliicslx ai*«'> tXio tx'xxo X>oaxiti<-^« 
of acioxxoT'y. 'f'Hvxa Jio cJix'oots a.ttoxxtiorx to tlxo A^ircixxo- 
ataijoo ttxat tljo railial arx-arx^o* rxorit of tlrxo Xiixxj^liali 
l^alcoK from a xixoxxxi taixiOTXS o-oxxtx'o iTxtX'oxixxcoa ovory 
N'fxx'iGty of tXjA^ sxxrv^a Klxa<low'irAf?« ^ XXo jxoirxta oxxt ttxat 
lliti TXkoxxrxtairia of tlxo iliatrict clilfxix* froTxi Ixilla not 
nioi'oly xTi xrxaaa Ixcit cixjality, oxvixxjec to tXio at-m.oajplxorio 
fx.l>aoi*j:>tioix xvlii<ilx otXiox’ialia€*'a tlxo sxxxxxTxxit wlaotx ’\''i<?>'W''Ocl 
Pj'oirj tli€> VAxllt-sx’, XJ 0 xxxxl oa tlxo >xoi|^Jxt w'lxiolx xxinat Ixo 
BAttairLoci tlxat x^oTixfxacit ffoocy <5loxj.<ia ’* rHxxxxI*! aottio 
upon tlxo ortiat. JVmoixf? tli<^ vax'ioci a<>loxnxxitxe»« of 
bfxo nJi^lit }xi.A i*occ)|:^rii»oa tlxo ain.p^ulxx.x' clxai~rxx of atara 

k^-iiiclx “ talco tlxoix* atat-iixxia alxovo tlxo Ixill topa *’ an. 

axcoolloxit oX>aGX"V'atioix of orxlxax-xoome'xxt tlxio to a irxoxnoxx- 
L.ax*y aixrK acoicJxrrxtal rx-^lt-xtion. Ho foola tlio romantic, 
=xlxnoat I'xoi^^xxaxxt ixxtoroat of tlxo lino of tlxo ti'ooa w'lxiolx 
iriaintain tlxoiTxaolv-oa cxip^aixxat tlxo olonxoixta at tlxo 
lixxiit of altittxclo. 'X^'lio olxami of Lxxtormixx^liix|ar of fxolcl 
[And -woocilaxKi in tlxo IL^aico Ooxxixtry Ixo l.racea sicilfxxlly 
tx» tlx<=» pro^'oaaiv'o af^ricxxlttxral aottloniont -wlxiclx. 
f<jllo'v\’'od tlxo v’oina of x'iclior, <li*yor, or loaa atoxxy aoil.” 
Wit lx oqxxal acxxtoxroaa Ixo indicatoa Ixo-w tlxo pocxxliar 
L'ooxxorrxic clxaractor of tlxo diatriot Ixaa x*o«xxltod in 
ixxnvxmoralxlo larxoi^' and patlxa vrlxiclx provido tlxo 
raxrxlxlor witlx “ an ovor x-oady ^xidc^ ” to tlxo Ixxddorx 
Irroasirro of ita landacapoa- ” 

^Itlxon^^lx px'oforrin^g tlxo Ixarmxxxxioa of oocxxpation 
and onvirorxxxxont diaplayotl in a Ixx^lxland ooxrxrxixxnity 
of axxxalf ownox^s l>ofox*o all otlxox- aax;>^<^ta of tlxo aconory 
of ox-xTiliaation, "Wordaw^ortlx pays diaorixx'xixxa^irxiy 
tx'itxxxto to tlxo xxxxic|xao ooxxtxritxvxtxorx xxxado lixy woalv. Ixy 
iixJfcxojrltora of landed ostato in tlxo proaorvation of troos 
btjyond oconoxxodLc prixxxo for alxocr lo-v^o of ttxoir txoaxxt^^ 
Ux ^onoralxlo a^^e. Ho noto» tlxo ^oolo^ical conditions 
to vrlxiclx tlxo x?rator of tlxo Hrx^Xialx Xlalcos owos tlxo 
rexnarlcalxlo oloarnoss tlxat xxxalcos tlxoir doptlxs a xrxa^^c 
iTxirror to load tKo xnxxxd into ** rocossos of fooling 
otlxox'wiso impo»«trdfel>lo.*^* . JBCo does Ixo wo vor, 

rJiaod'Vor 'iiixo pooxxliai^itios of tlxo watory ixna^^ wlxiclx 
a,ro sotxtkso of tlxis txxontal Offoot. Vy^.o \ racist , 

nxoacnlber tlxat %^orciswortlx was makingir a l>o^xxnxn^ 
only /in tJxo' »oi«noo of eoonory, ^and tlxat wxtlx tlxo. 

Xkfx^lesatMi of 


/iPioMt^pr tek |:H« Scip»x:«fe of Scrooery.^ 
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ad^antai^o of anotlxor Ixxxndrod yoors of aoonxnxxlatod 
knowlod^o wo oaxx Ixottor ixia ixxstxnxction. Hxxt ovon 
so it ia xTOxxxarlcalxlo tlxat wo alxoxxld now Ixo talcizxi^ xxp 
tlxo aostlxotica of aconory vox*y xxoarly froixx tlxo point 
wlxoro 1x0 loft it, Joixxixxg Ixazxda acroaa a Knndrod yoara, 
ratlxor tlxan procoodini^ fronx tlxo mainly oro^raplxical 
atudioa of aconory px'odxxcod in tlxo iattor part of tlxo 
ninotoontlx oontxxry- 

TCIxo ** tl^xxido ” proper and tlxo “ Xloaci-iptioxx ato 
followod Ixy tlxo tlxird aoction of tlxo Ixook;, wlxiclx is orx 
** 01xan#2;os, and rxxlos of taato fo.r pro venting tlxoii* Ixad 
offoota-*’ AVox'xls-woi'tlx datoa a nxoro ^onoral approci- 
tion of tlxo -wilxior asfxocts of scoxxory froxxx alxoLxt tlxo 
yoar 1 7 * 7 S. Tlxoroaftx^r tlxo coxxxxtry of tlxo .TGni^lislx 
Xwakoa not only attracted visitors, Ixxxt also, owirxK to its 
oconorrxic conditioixa , offorcsd moro opportxixxxtxoa for 
sottloxxxont l>y villa x'osidonts tlxan districts parcollod 
oxxt iix jE^oat ostxxtos. Tlxo opo< 5 lx of railway oonstxn.xc- 
tion foilo’wtxd, witlx tlxo x'osxxlt tlxat tlxo clxani^os in tlxo 
Exx^lislx I^ako X>istrict in W^oz*dswortlx*s middlo and 
lator lifo wex'o coxxrxparalxlo to tlxoso w'lxicli, ovrin;^ to 
tlxo dovolopmozxt of zrxotor traffic azxd tlxo oxetonsiorx of 
lionso Ixxiildiixjj, rx<xvr affoot x'xxz-al IiJzxi^land as a wlxolo. 
Wox'ds-wortlx points oxxt to tlxo xxo-w'^ly -arrivod resident 
tlxat tlxo liJcini^ for “ strong lizxos of doznarc?ation ** and 
oirxplxatic contz'ast is dxxo td -want of practice, and tlxat 
if 1x0 will paxxso to stxxdy Ixis rixx'al sxirx'oxxxxdizx^fs a xxow 
Ixalxit of ploasxxrt^ will Ixo foz-zxxod tlxo opposite of tlxis, 
arising? oxxt of tlxo porcoption of tlx<^ fine i^z'adations Ixy 
wlxiclx ixx IMatxxro ono tlxizx^ passes aw'ay into anotlxor.*’ 
Tlxo rxilo tlxat a Ixoxxso sitxxatod irx zxxoxxxxtain sconory 
slxoxxl<l 1x0 so dosiipxod ats to talco its placo t^xxiotly in tlxo 
landscape is oixforcod l>y tlxo poixotrating? rx«xr\arU. tlxat 
owdn^ to tlxo scale of tlxo view “a nxaxxsion carx 
xxovox* Ixocoxne ^irincipal in tlxo lazx<lsoai>o ** as it may 
** w'lioro nxoxxntaizxs stxlxsixle ixx to Ixill s of rrxodorato 
elx^vatioxx- * ’ 

Tlxis excaztxplo of W'ords'wortlx’s for noting tlxo 

rolatioxx of tlxo olxjoot of attention to its onvironmozxt is 
cxxrioxxsly pax'alloled Ixy Ixis observation of tlxo effect of 
tlxe oclxo of tlxe csixckoo’s call fx'ozzx tlxo stoop sides of tlxo 
Itydal Valley. Tlxe soixxxd, Ixo says “ takes posses- 
sion ** of tlxo vtxiley, an ex:pz'ossion xvlxicix is iznplioit 
witlx sxx|^S<^stioxx of tlxxx iixx]t>ox*tant fact tlxat tlxo vievr is 
made inxpressivo by any a^^^e^xxt 'wbicb irxxparts xxnity to 
objects tlxo ixxtxltiplicity of w^lxiob often pz^ vents tbo 
landscapes from appoarixx^ to tlxo xxxirxd as a pictxxxo. 
Hero I paxxso to rornarlc tlxat tbo soxxnds azxd sconts of 
tlxo ooxxrxtrysido bolon^ to its scozxory. If we did not 
make tlxe letter c soft in tlxe w-ozd sconox'y w-o sboxxld bo 
less &I>t to fox'got tlxat tbo w-ord bas no derivational 
corxnoxcion vrit lx ‘ sooini^.’ Tlxo visxxal is no doxxbt 
tbo loading aspect of scenery, bxxt sestbotically wo aro 
boxxnd to take acooxxnt of tlxe sirrxxxltanooxxs impression 
of tlxe natxxral exxvironrzxont, or scone, xipon tbo otbor 
senses. It follo-ws tbat tbo societies wbicb oonoorn 
tboxxxsolvos witb tbo preservation of scenic boanty are- 
"witlxin tboir provixxoo irx combating tanneoossary 
moobaxxloal noise. 

Wbon oban^es oomo, "W ord s w or t b is not always apt 

>nse 



, in rooo^palsixxj^ a now bamxony. His failm?e to ot _ 

tbo rbytbnxic roinfbrcomoxxt of rooky prrmacilos by 
tiroes of pointed form dimlnisbos tbo -Ins 

protest a^ains'ik tbo introdnotion of ; tbo lorcb* His 
. prof oronco for infozmxal lino® amay^ bavo -bdon partly 
jurxnato lomt was.irzcroasod ouit of nxoasiixro by intolloctnal 
^associations, wbicb. do so xxxnob to cramp tbo proper 
/'fnnotionin^ .of tbo ' eye. Tbns in tbo letter to Sir 
.^.Oeor£^ Hoanmant» d^alinj^ wxtb tbo -layin||t-oxxt of 
• ■*jgp*>o x a n d.s, wbHbtcaSx ap early ao' wbicb is inmxxded as 
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&rk ixx ISSjt. idkji^ t^c^lJLinjQt€>xjuPi>* & :3:^€»^E)Xk.fS" <3011 

±JaLe> odU-fcxojas of “fclio ** Oitiiflo,** IV^oarcleivirortiJtaL ei«s«^vucxxO)f» 
o'v^oiry' iieMBftiO : ^^oi:ilcL 

^«vrdloj:i. ^ili^oolcl l»o inuo^jr l>o ^kp cbz&dl 

no aro|g^£urdl “fco f>liLO ' olxro%xznait#abnoo 'fclnefcis in t>lxo xjrn - 
rnodicbt/O -vioini-fcy of tJrxo xnanjsion it i» jooxmxi^jsilxlo to 
parofcMr foxrxnnl linoet on aoooont of tlxoix* Inebmxony %vitr.H. 
tlxo «(0 of ci^oixitootofo. *X*l'XTUi«, cbltlmo ix^lx Word^wortlx 
ma-y Ixatv'O txoon in ady^noo of Ixia tixno as an advooato 
of tixo fxroo -y>lay of tlno sonsos, Ixo did not go so fax? as 'wo 
no’wtr Icno'W' to l>o dosix-alxlo . 

IVfxr. do €3olinooxxx*t Ixas inolndod as a sooond aj>x>ondixc 
lottox'S to tino JldTotr'n'infjr -vp^i-ittoxx Ixy ‘W'ox’dsw'oa^tlx in 

1 B4;4; on tJtxo sxxl>joc5t of tlxo j>x*oj>osod f^ondal and 
■Witxdoxrxrnox-o Itailway. H>osoonding to tixo dnsty ar-ona 
of ;|>x*aoticial a£faix*s» ins aoadoxnio mind losos soxnotlxixxg 
of xts lofty dotaolmxoixt. It is intox'osting to oonxixax'o 
tlxoso lottors 'witlx a x?ooont ’W'oxrlt ontitlod “ KZxxgland 
and tlio Ootojxxxs,*’ doaling 'witlx tlxo tlxixxgs tlxat to-day 
ixnfxaxjr tlxo noaoofxxlxxoss of oxxx* soonoxy. TTiio stylo of 
'W'ox“ds'W^ox?tXx is indood loss tx?onclx%xnt tlxan tlxat of IVdtx?* 
Oloxiglx "Wi Jliaxns-IEllis, Ixxxt \xndox?lying oxcasjxox-ation is 

jrul>ilC5« Cong^-j-ess of 

^¥■^111© Jnlxiloo Oongi’oss of tlxo I'ollc-loxro Sooioty x^as 
Ixold, as 3 >jroviotxsly anxxoixnood, on fc^opit. Id — 
in X-*ondon, tlxo f>xosidont Ixoing tlxo votoi'axx solxolax** 
Hiioxxt. -Ool- Sir* 3Etioliar*d O- Tomijxlo, W'itlx tlxo O3coo|>tion 
of ono sossion ■ oxx tlxo ov<^»xxing of Sojxt. :20, -wlxioii xvas 
]hold at tlxo Ixnjxorial Institnto, tlxo xnootings 'wox'o 
Ixold in tlxo rooms of tlxo Hooioty of A.nti<'io.ax*ios» xivlxioli 
Ixad Iboon jplaood at tlio disjxosal of tlxo oongross l:>y tlxo 
Ooxxnoil of tlxat Ixody. 

Tlxo oongross, tHoxiglx szrxall in nnrnlxoT’S, -w^as 
distingnislxod in its nxomlxoxslxijp, arxd a nxxxnlxor* of 
<{>x?x>rain€»rxt folic -loiists from atbxoad -vstoxto 3 r>rosont, 
nxostly roni*osonting oontinontal or ^nxorioan Ixodios, 
.i^mong tlxom -woro I>r. IFritz lioolim* of 33orlin, 
ro^xz^sonting tlxo "Vox-oins fixr 'V'oUcorlcnndo j I>r. 
Ondxnxxnd SoHixtto, of St-wodon ; IVIiss A., AV. lioolcxvitlx^ 
ro^-xrosonting tlxo JFollc-loro ji'oxxTxdation of “V^assar 
Oollogo, ISr. xT- ; I>r- IVIaroix I3oasa, of tlxo K-xixnanian 
-A.oadoTxxy ; I*rof- “AT- 2M. Oolxlot, of tlxo Sooiot^ JSrxxost 
Itonan» I*aris ^ Trof. It. 2?ottas&oni, of tlio XJrxivoxsitios 
of ItoTno and IBologna ; and I>r. Itiitimoyox**, of tlxo 
€lolxWoitzor Oosollsolxaft fixr VoUcorlcnncio. A nxxmlxor 
of IS-ritSssix socsrotic^^s ’Vsrox*o also ofiftoialiy x*op»rosoxxtod - 

Xt may not txo inoixjxortxxno to rooall tlxat -w^lxon tlxo 
JB^ollc-loro Sooioty -was foxxndod in 1S7S Ixy a small 
l>and of ontlxxxsiasts, axnong xvlxom tlxo lato . AVillianx 
jr« Tlxoams and tlxo lato Mir. (aftorwards Sir) Il*axxronoo 
OomrCpO 'wocro tlxo loadixxg sjxixrits, tlxo sxxlxjoot of its 
stu idy Ixad Ixaxxily -won a gonorally rocognisod namo. 
Tlxoro xvcxnld also soom to Ixavo l>cx<^»>ix no vory 
r’ooiso agrooxnont as to its oxcaot olxioot and soojxo, 
O mnoli so tlxat, ovon in a loaflot jxnlxlisliod orx Ixolxalf 
of tlxo Sdoioty sonxo yoax's lator, it 'W'as folt nooossaiy to 
oxcnlaxn in xpp-lxat rosj^oots tlxo scionoo of follc-loro 
din^orod and was distingxxislxalxlo from otlxor studios 
witlx "wlxielx it ’was in dangor of Ixoing oonfusod. Tlxo 
3 :?oaBon fdr tlxis,» of oourso, was tlxat tlxo ISooioty Ixad 
not -oo»*;€fcnod itsolf to tlxo study of suirv^i-vrals anxoxxg 
oi'vilii^iod jxdxxmations and tlxo ooll<»«23tion of folic -talos, 
Ixxxt liad xnolndod tlxo stu<iy of oortain asjxoots of 
* sax^ago ^ oultttiwft witlxin it*i^.sooi>o, and nxiglxt, tlxorof oro, 
Ixax^o Ixoon tlxo'Ugfli^ to ixo onoroaolxirxg too Ttxroadly 
uxxon tlxo otilxdograjpflxy* 

On many oooasions Sir iifrfaurionoo Ooniino in Ixis 
‘‘W'ri tings, axxd nota^Dily ’ Ixoforo- iJbbO .. .^ntfetroxxo^ 
faction of tlxo Hrltifidx ^ssooiation^ ' etnd.oa'v‘oux*od to 
lay doxvn tiro lino ’‘Of demarcation . 'of Ixis .studios.. 
.A^ltlroxx^^ tlxo linos may Ixa-rro .Ixoan' 'ovotStoiMBOd*. . in 
genoral and .as a ,.3ocxattor , of jpra^^co. 
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almost oqually orridont. On tlxo wrlxolo, Ixoxvo^v'or^ it is 
‘W'lxon AVordswortlx is doaling “witlx ' gonoral ^rindjplos 
tlxat 1x0 is of most soxrsrloe to tiro cause w-lxiclx so many 
.of us Ixa^o at Ixeart, tlxo prosozrvation of soonio Ixeauty, 
and 'WO xnay well ts^o tlxo ooncxluding ]p»aragra;p!lx of Iris 
** II>oscrip>tlon ** as tlxo toxct of oxxr ^xrosont aj^l^eal for. 
jxrosorvatiorx of soorxic amenity -^in tlxo countryside ■ 
gonorally and tlxo district of tlxo £)nglislx . X.>alces in 
jparticLxlar s 

“ Xt is tlxen xnuolx to Ixo -wislxed tlxat a Ixottor taste * 
slxould jxrevail anxong tlxeso new* ^xro^xarietors ; and, as 
tlxey cannot l>e excfxooted to leave tlxings to tlxonxselves, 
tlxat slcill and Icxxo'wledge slxould jxrevent unnc^oessary , 
deviations from tlxat jxatlx of sizn^xlioity and Ixeaxxty 
along wlxioli, xvitlxont design and xxnconsoiously , tlxoir 
Ixurrxlxle ]predocessors Ixave moved. In tlxis wislx tlxe 
autlxor Avill Ixe joined Ixy jxersons of yxure tast^ tlirouglx- 
out tlxe xvlxole island, wlxo, Ixy tlxoir visits < often 
ro]peated> to tlxe X«alces ixx tlxe I' 3 'ortlx of ^nglazxd, 
testify tlxat tlxoy deem tlxe district a sox-t of national 
p>roi>orty, in xvlxiclx every xnan Ixas a riglxt arxd irxterest 
xvlxo Ixas an eye to jxerceive xxrxd a Ixeart to enjoy.** 


t:hLC X^^ollc-lore Socictry. 

field of ox>eratiorxs Ixas Ixeen well nxai’lcecl out. Its 
original airxx -vras twro-fold : tlxe oolleotioxx of tlxe 

customs, Ixeliefs, sayings, etc., of tlxe folic, and 
secondly, tlxe classification, coxnpxarisoix , and irxterjxreta- 
tion of tlxe matter' tlxos collected. A valxxalxle Ixarxd- 
Ixoolc for collectors xvas jxx*ex>ared xvliiolx lias Ixoc’sn 
revised as tlxe devoloixnxent of tlxo study lias req^ixirod, 
and tlxe worlc of tlxe fcJocit’vty Ixas Ixeerx x'ccfxrded ixx a 
jourxxal 'wliiclx Ixas l>een suixj>lemc%rxt-ed l>y tlxe jxulxlica- 
tion of suTxixlementary volumes, «>itlxer original studies 
too lengtlxy for inclusion irx tlxe journal ox* reixriixts 
of * classics * of follc-lore aixixost unolxtairxahxlo in tlxeir 
original or indeed in any fox'm. 

It is -vrortlx 'wlxile to recall tlxese facts in csonnercion 
rvitlx tlxis congress, for it cannot Ixut l>e felt tlxat tlxe 
Society axxd tfxe study it x'e]|>resents are not x*eceivixxg 
in tlxis juTbilee year tlxe su;f>I.>ort frorxx tlxo j>ul>lic wlxiclx 
tlxey deserve. Tlxo study of folk-lore xvas taken ujt-* 
‘witlx some vigour on tlxe Oontinent, xvliex'e tlxe term, 
first used l>y W". d. Tlxonxs and adopited in Idzxglancl 
to distinguislx tlxe sulxject, -was aooejxted as tlxo official 
designation of tlxe study of tlxe cxalture of tlxe jxeopxle. 

Tlxe recognition tlxat is noxv accorded suclx studies 
on tlxe C'Jontinent is irxdioatod l>y a conxnxunicatiorx 
jxresented to tlxe oongi'oss l>y X>r- JB^'ritz J3oe}xm, irx 
wlxiclx lie sux'veyed tlxe aoadenxio nositiorx of folk- 
lore in Oermany. In Tmssia folk-lox'e, since tlxe 
educational reform of 1&52S, is Ixeing irxtroduced into 
tlxe curricula of tlxe elementary solxool, tlxe secondary 
solxool, and tlxe university, and otlxer fStates -will 
I>rol>al>ly follovr tlxis eacamjple * In fact, it is rejpx*e- 

sentod irx some for'm or otlxer in most Oeznmairx 
urxi versities. "STet Ilr. I3Soelxm lamented tlxe fact tlxcsf 
OexTxmany is Ixelxind Scandinavia in tlxis resjpeot, ' 
-was in pxart Ixoxrne out Ixy II>r. A.. Oyriaxc’s acoourfx* 
of tlxe study of folk-lore and art in SSweden arxd tlli?? 
museums devoted to it. AVlxile tlxis is not tlxe oeoasioii 
to enlarge upxon suclx reflections as tlxis contrast writ U 
conditions in Oreat Britain may suggest, it is p)erlxajK^£j 
■wox'tlx -wlxile to noirxt out tlxat, tlxouglx tlxe impxortazxt' 
work of collectxon must not Ixe neglected now* tlxat 
tlxe material is disanpxearing rnore rapxidly tlxan isyor 
in tlxe o;f irnodern life, tod little attenl^lon tnay 

l>e given to tlxe 'W'ork of analjnsis, syntlxeeis, xp^zkI 
.comparison, 'wlxiolx spLves zneaxxixxg to tlxe isolated facta 
and alive tke interei^t of ! an Vintelltgeenitr .l>ut 

unin«tra£taa'=pnl>lte :■ - 'i - 

* to nrdceasdings - tMC ':ttxa ccmgraaa it 

■ ::c^^ -• . I 

- «s^ 5 ‘s=- 
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HxxsLlI^y oS -waA oox^oexv^eci tsilbfce oozxsroBs 'W'as 

fL ^ mL4&etfln|» «b1st>ex:%^oo[ ckxxd 

I i£ti>ejL'S jfollo^w^d -^^LfJcx oloste a.'fet^exxt^ioTV* O'V'exx In. t>l^jose ^ 
osrfEM^ei 'in inrl^iola. nnfclrkor-i^ no1> cbblo 't/O ni<t>nndl 

iri jpoiiso'n. 

'j'hfco 3pi*<e33i<5lont., Sir IRiolmrciSL T»mx>le, a, <3c>nt>ril3nfcc>r 
1,0 i>rooooclln^s of tiiio Sooi^s-fcy" a,lxx:io»t> from it>s 

ii:xcse>i3<>i«>n, in Ins a<<^<±ross on 'X'lio Mly^tiory of IVfont^a,! 
vVfinosj 3 >lb.oro,*^* cfo«blt> 'wil>ln «t t>oi>io of no lititilo joixilosoi^lriio 
imp>oirfc. Hfio origin of xna>i^o in lino a,l>t.o-nn.j>ti 

of t>tLO 'prixnifi'vo xninci. t»o orid^o l>la.e5 1:.ixo,t> i>liilr>- 

t^o5>"lraor. iBbnd sck^n^o nliko ronoli. a,t> tilio j>oint> ^wlnofi 
i.-H l3oyond oacoorionoo cbncl f>£i,ssos vmttorsl.«i,ncling. 
l^ooa-lnnjj nn oo»orv«i.fion of Ixis o-vm on a. voyaj^o l>o 
X^anj^oon, 'W'ln.ioli. rovoalod t>o ixirra. fii.a'b a p>oraona|?:o, 
4il-3FCiiicfr, l^aci lt>oon idont-ifiod amoni^ lilio j'>oox>io 'wftfi 
altnost ovory fioro of lifao j|>ast,' and manjr small or looal 
oiAos, ti-o arjg-ncMi Isl-iaf snoXi l^oinji^s as t,fns x'ox^rosont t>o 
tlio ^>c»i>nlaoo t>Xio xxnlcnoTsvn and mystorioixs V*y -winola. 
Ijoy ondoa'vonr t>o l>ridg:o ^a^>, -vriiilo l>Xko mind* 

‘lin^irxj^* a» .A.ndx'ovr X^an^ sn^^ost^od* tio 'wiiatvovor it 
fclr>sorf>«, modifios it;* and oacfx contaot j:>rodnoo» 

tn. a-fcmosj>l:ie»ro Avl-nola. ovorlax>» l>nt> noxror dostroys 
Koso j>x*od\Jtoo«X Tksy i:>rovions oontaots- IF'olkloro* 
lioroforo, to l>o sci*^ntifio in stndyini^ any ^ivon fc>oliof, 
i}\r>nl<l aso-ortain tlio xxiontal atTnosj-klioro at tH-O timo 
>f ai>Mox'j.:>tion of tlio x:>^ox>lo ■vel'io Irxad al>sox*t>od it. 

MTlio j>ro< 2 oc'*<lin^s of tVio oonjc^i-oss oovorod a xvido 
vnifico* r>otl» |j:oo^raj:>iiio.ally an<l in anlijoct n>.attox*- 
>rio of tlio most striking f:>aj'>oi*s in its <5l:ioico of 
;iilL>joot 'was a stndy of ston€e>-oarryinjgf -vromoxi.* l'>y 
Vljfs. JESanlcs* w-lio ixas folio w'od np> tlxo j>oraistont story 
XX -wostorn XSirrojpo of -w-orixon 'wlxo dx*onjxod stonos 
'I’onx orools orx tlxoir slxoxxl<lors or fx-orn tlxoir ajn'orxs* 
xtnonfs; -wlxoxxx ovoxx tlxo 'Virgin IVXary foxxxxtl a jxlaoo. 
Slio «on#^lst to ooxxrxooti tlxo lo^x**nd -witlx tlxo oloarin^ 
'»f laxxd l>v 'worxjoxx as oax*ly aj3crioxxltm*ists. 

So-voral etoxxtrit>ntox*s offoroxi jxafxors on oxctra- 
!^}nroj;>oaxx follc-loro. JE^i'of. Sayoo, -vrl-io -was oxxo of tlxo 
Di'i^inal nrxonxlx^rs of Ooxxnoil of tlxo Sooioty, doalt 
Isvifli follc-Joro, as did IVTiss X31aolcrxxaxx in its 

riiti<iic?al asyxoot ; 3Mlrs- fc5j.>oor C^IVTiss <iSoodriolx-!B''x*€3or > 
jw-itlx fr£ol>i-ovsr amxxlots ; Oay^t. !M.. JE-Iiltoxx-Simjxson 

rvitlx xnt^rlioal xxxag-io in A-l^ox'ia. IP'rof. fc^tarx' sont a 
Lorxxmxxnioatioxx on ITiliijxino mafd<3, and IVtr- IHL, IE, 
fcxxtlxo'V'x^n dosoxHilxod Ixolxofs ooxxxxootod 'wxttx tx’oo axxd 
^xixrxal 'worslxijx in Xxxdia, and sJxo'Wod tlxo idontity iix 
|Vio ooxxoojxtion of tx'oo, axxinxal* and lixxman soxxl, 

Anxoni^ yxajxors d 4 =%alin^ xvitlx tho l^oar East 'woro 
Prof. JR,- IVT. Xla-w'kins on tlxo stxxdy of follc-loro in 
txodorxx O-roox-fo* and an intorostixx^^ aoooxxnt of 
•nxxmmors^ olays in .A-ttioa l>y Erof, IHI- J- JR,oso- 
pirs- lEIaslnolc doso.»’il>od ** tlxo xnost ixrimitivo jxoofxlo 

Exxroyxo oxitsido JRxxssia ** tlxo Saralcaolxan i>ooj>lo, 

^^ 1 x 0 si>ond tlxo sxxnxmor in tlxo Eindxxs xnoxxntains and 
Rlxo wintor ixx tlxo jplains of IMaoodonia- Slxo Has 
\'isit« 3 Mj. t-vro HranoHos of tlxoso -yxoojxlo, ono tlxo AlHanian 
Vlaolcs^ and tlxo ^aralcaoHan I>roi>or, ^v^lxo* 

cxxrioxxsly onoxxg:lx* o^win® to looal oonditions* ixavo 


'!s^yoaK*tHd' a'sodbtJod td tSMaiHMsidio "-iff o. 30r, JSojafca 

.«aVo tHo oon,gpEross a yiaw/ of '.lE^xxinaniain foUNtdoro in 
nio aoooxxnt of tHo "worls of iC^onxofurlx^s €I?<>ntoxnir’s ' ' 
oozxtrilxxxtion to follc>loro* and 3 Prof . OncHnnnd 
,cioalt alxly -witlx tlxo oxridonoo for tHo- virox’sHifx of tlxo 
HxaLIX amon^^ tlxo XCixnlxri. In tHo ovoninj^' Session at 
tlxo Inxjxorial InstitxxtOj, I*rof. JRos]pisil* of JRrno* era'V'o 
an aoooxxnt illustratod Hy a Hixrxonxato^rajplx film of tlxo 
folic danoos and oxxstoms of Oontral E“xxroj>o, 

EritisH folH-loro 'was 'woll rwxx'osontod* and oiRPorod 
ono of tHo xnost intorostinj^ of tlxo yxafxox^ ^rosontod 
at tlxo oon^yross in an aoooxxnt of 'witoHoraft xn \?\ralos, 
of 'wH.iolx jxorlxajxs tlxo nxost strilcin^ foatxxro 'was tlxo 
oactont to 'wHioH tHo txoliof is still jxro'valont axnon^ 
tlxo od ixoatod. A. 'witolx Has Ixoon oonsidorod a mox*o 
ofltxoaoioxxs tlxiof-fxndor tlxan a ]yxoliooTnan* an<l, a ^xiooo 
of xrnoloslc i n >?%rox*n on tlxo olxost of mox*o axTail tHan a 
dootor. M'Ho nst^ of -wjritton oHarms in -Erxi^lisH 
sxxgcj^<>»ts an lEn^lisH. origin frxr soxno forxxxs of tlxo 
Holiof- 3Mr. T- vV. Tlxoxnjxson’s intorostxxxg aoooxxnt 
of EritisJx g'yi^sy xnarriago and di'V‘ox*oo onstoxxxs 
inolxxdod roforonooS to tHo oatixxg of tHo Ixiood-toalco 
and tHo jxxrrxi>ing of tHo Hxrido and Hridogrooxn o'vor 
a HraxxoH of fio'woring l>x*oom or a Hosoarn— mado of 
Hroom. -A, yxajxor 'was jxrosxantod on HoHalf of Oanon 
IMIaoOvxlloolx disonssing asjxoots of tHo A.rtHxxrian logond* 
and !91iss IVXoxxa lOoxxglas ga'xro an aoooxxnt of '\rarxovi.s 
Holiofs rolatixxg to axxinxals in IManxc follc-loxro* aooordixxg 
to •W'lxioH COW'S wroro Hold rrxost stxscof>til>lo to "witolxcsraft* 
anxl tHo 'witctlx 'was Holiovod to talco tHo fox-xrx of a Ixaro. 
JVXiss E- O. J^>ooxxor dosox*il>o<l * olxamxing ’ in Ooxrrx'wall* 
tHo ooxxxxtorj:aax't; of tlxo nxodorn faitH-Hoalixxg. A. 
sxxggostivo jxajxor Hy Erof- JRottaa&asoni oxx oorxfossion 
axnoaxg y>rimiti'V'o i>ooi>lo* doscx'xHod tlxo oonfossioxxal 
as axx analogaxo of tHo oxcjxxxlsion of sixx or disoaso Hy 
■waslxing or drawring of HloocJ, tlxo ovil Hoing oxcjxollod. 
Hy 'vorHal onvxnoiatioxx . 

A fitting olima: 7 c to tHo jxrozninonoo of witoHoraft in 
tHo jprooo«»dixxgs of tHo oongross 'was a oommxxxxi cation 
from IML. E. Saintyvos* w'HioH 'was x'oad Hy IRrSC. OoHIot* 
oxx tHo ‘ 'witoHos’ saHHatH** in 'wlxicH tlxo aixtlxor* amain- 
tainod tlxo oxcistonoo of a xxxagio religion and soorot 
oHxxx'-olx of 'wi^e.ards in tlxo IVIiddlo A.gos. 

THo ix»**>^*^**'*Ttx**'^ ovk. tHo coxxolxxdixxg day included 
ipayaors on tHo sido of follc-loro. 

II>r- lEmost JT onos, in dealing 'W'itH ,tlxo < 3 |uostion 
gonox'ally, mstdo syxooial roforonco to tlxo signx^Loazxoo 
of Holiofs relating to tHe xxumHer tHree, lOr. lEoHoim 
dealt 'witH. “ AIotHor EartH and tlxo Olxildxron of tHo 
Sxxn.” 

THe social sido of tHo ooxxgx'oss 'was not noglootod- 
It opened 'witlx a jxrosontation of tlxo delegates to tlxo 
^president Hy lErof- JT. E. Mlyros* an<.l tHe memHers were 
ontox*tainod Hy I>r- Henry W'elloome at tHe Hij^torioal 
IMLodical IJVIxxsoum, and ^y ^^Mr. and 3 V£iss Oanasi ani - 
Visits w-exo y’>aid to O^eford and OamHridge 5 tlxe 
EnglisH Eollc XI>anoe Society ga'V'o a dexxxonstration of 
“ "■ cl onildron*! 


folk-danoes* folic-songs, axx< 
and an ofVxoial dinner was Held on tlxe oon< 


s sxxxgxxxg gaxnes ; 
Lotudixxg dAy* 


audid A,tozxis. 


V IMESSEX- X 

Energy,*’ w^as deli'xroxred Hy Trof. JE. A- I&Cillilcan^ 
n ^e^t. & xn USTew 'STorlc at a Joint xneetixxg of rejxre- 
^ntatixr es jof tHe Eri-€*isH S^egsiety of <:?Henxio^ Indxxstry. 
nd tHe Institutioxx of OHexnioal Ezxgineers 'witlx tlxe 
Lxnarioan Xxxstitute of OHexnioal Engixxeers. A.s xnigHt 
>0 eaipjpected frorn -JProf. IMHlSmlcan’s x^eoent researoHes, 
Lis ttesatarnent of Hxs auHje^t jprooeedecl xx^xon soimerwHat^.. 

jpart of Ha'S -leotnaiNsr'' 




r eonbi^rxiiSid '4BM»^x^jOiHonai;*-oci.l ixroHlcKHxs* xratHet U' 

— ana:''.‘OnginLeOTHn« ' Aa*eoi 5 «ao-^-’^-- 


dy naxnios sxaggested Hy His title. THe anolo gy .He. 
made for offering an ai>}parontly aHstrao^. abtHJect^ 

-tHxs natvire ,to a teoHxxioal 

X»erHa2>e usxxally insuffioiontf 
of tHe distinoti'V'e features of 
froxn oxxr pxresent Icno'wledge of xnecHanxes, 'wHicH, in 
txxJTxx, was largely de-veloped tH^oxxgH tHe ;piozxeer 'worH 
'done ixx tHe soveatateeoextH and eigHteexxtH oexatxxriee ujpoxa 
ec 9 ctra->torxostx 3 Ud'OxoHlercnia. 

' 


THe f i Trtdatnaagfcal '.ol? Tkof - IMCiHalcan. and X>r. 

. tHe '.oosxxxio rays is Hy xxo-w 
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Aca.<l<»mii 3 pr o< Scmexir«=«ts,"^ ST* G* Bis:ou.r<l«Ln ; 

’3r'i3.«> oo-oirc^izxc^os of tlxo o’fc>30jr'va,-tiory of -t-lao jrvio fc=Ja,ixx't.o- 
jAi.voyo. ’X'-Iao" '^^&x-taoTX of I>olciijrrxlt>ro’s o 1 :>«ox*v«fct.or 5 r 

oac:-t;x*ei.< 3 -trS fjroxn. sozno of lnl» ixo-fcos. 1 -. Joubin ; Vctx-iooa 

oo'bo;f>oci ^-ka^jpJxj^ooods froxxx -fclxo oT-uisos of flxo fZ>«-r 2 .c» irx 
l>lxo .Aroon^wt, t>>xo si>ociijnri€>TiM oolloof-oci ^> 5 ^ 

IF*jtTof . Sorirxxiciti* of Oop>OTxlxa.g<?>r» , 'woro -fcho oot>oj3ocls 

ctoso j*il>o<5l * 'Jl'lxoir jpocoliebritiio** 3rL€Sooe5«i «. now* ola4^«i- 

fiocLfioiix. of ■fclrxo lo'Kwror oot>ot>o<l«. — I-- Gol^st«irx : TTho 

oc^xxjBffcioTX of jxi*olrxo 1 :>ilitiy of -wetvo iiiool:»a.Tiio«. PcluI 

BAondLaixx-'Mion'V-a.l : THo j^lxy^sica.! j >ro j >or*tiiofea of ficyfcojro- 
^enooos Txxi‘>c't.xxT*o». Tl:io olxa/r>g:os ixx t,lnc> 

I>fiy'sioaJL jproj>ort.ie»J5 of a. xj:xixct:.xar^‘ of ofliyl a.rxcl ieiooToyl 
ei.lcso)xols ^xxci 'wetfo*' irx f>lrio rxoi|^fxfc>ox4x*lxooci of tlxo 
oritviool i>oixxt;, nofocl foy I?. Hx“xxinL ixx a. x*oooTx-fc oorrxmxxxxi- 
oat>iorx, -w-oro xxot. ooxxfirxxxoicl z ffio csorvo roi:>»*o«€>rxt>i»x|; 5 ^ 
jrof j-aoti -VO ixx<Jo:^c as a fx».xxoi>ioxx of C5oxxooxxt>x‘a±-ioix slxo-w^s 

xxo cJisooxx-tiixxiif.y'- JT - I—acostet i Tlxo claily' vaxri.af.ioix 

of XTxiox'OSoisxxxic a^ifafioxx. 3W. I>* Cosf^anu axxcl ^ 1 * 

Cooosinsolxi : *IPlxo rairx of aslxos of .A^jxril 20 , 102 S, ati 

Oojrxxaxxtii axx<i. if>s rxoiglxlxoxxx’lxoo* J - Wxx axxalysis is l^voxx 
of fclxo ixo-w-ciox- Tcv-fxiofx foll* 

Gr3B3Sa-JE0VA . 

Sociefy of I*lxysics and N^afural Mistotry, .Txxxxo 21 * 

Rotxaart: Cfxodal: an<l Florancio Busfinza : L^soxxclo- 

l^or-oxciclaso^ a rxo-w irxclijpoot. fox-xxxoxit. aot-inpr V>y moans 
of fiyciro^yoxx ^’roxn t.Ko x-osnlfs of f-ixoix* 

oxcjxoxrixxxoxxfcs fHo axx.fclxxxrs ooxxsi<'lor* fixo |:xsoxx<lo- 
fixoroxciciaso 03ctix«aot>oci from fjlxxx i-fiizoxxxo of C/ 

as a jxoroxciciasio ixxxag^o of -fcyro.sixxaso, j xxsf 
as flxo sysfoxix fioroxcitlaso - ^>ox*oxcitio is tlxo ixxxa^o 
of laooaso^ 'W'fxiclx, lilico f.yrosixxaso, is irxlxilxifocl 

iiyclroi^oxx i>oxroxci<lo- R-olxert Clxodat ; 'll'’l:xo yxlxasos 

of^ aotiiorx of -fcyx'osirxaso ixx •fcl'Ks ox‘o«ol lolixo roaofioxx. 
'T'ixx^ anf/lxox* axx<i Ixis jxxxjxils Ixavo siio-wxx t>lxa-t> -fcfxox'o 
aro fw-o jixiiasos ixx f-lxo aotioxx of -Lyx-osinaso oxx flxo 
ooxxxjtjIoxc yx-oxrosol -amixxoaoicl. fxx < 3 oix-t.inxxa'fcioxx of a 
v«rcxx-l*: of 15^1 . 3E<.axxox*, aooox'dxxx^ fo NvHioii ixx flxo ooxn-so 
of t-lxo oxciciafioxx a c^ixiixono is fox-mod -w^Ixitslx is fJx-O 
oaxxso of t>lxo x-orxxoval of axxxixxo ^t-on^xs, Ift- Olxodat> 
Ixas xrxado TFrosix 03cj>ox*xTXiOTxf:.s vs^ixion 531 * 0 vo flxaf oxxly 
flxo c^xxixxoxxo ofxf-aiixod h>y sfarfinj^ "wiflx 2 ^-ox-osol loads 

-fco flxis rosxxlf. Aloxcand.r’o Wissmox* : 'X'lxo ■fcrajocjfcorial 

sfcxnjLCJ-fcxxx-o of 1 . 1 x 0 fcntal nrxaxxdilxlo ixx man. "fco t>lio 

soooxxd Jtn.oxxf.lx flxo xnandilxlo is x-oyxx-osonfod l^y IMtoolcol’s 
oarfila^o, xvffrlx a f^liixx Ixrxxxy loafLof. joixxod oxx. Af flxo 
foxxxrfH moxxfvlx flxo oxcisfoixoo of a f xxndaxnonf.al fx-ajcss- 
■fcory is j>x*ovod, -vtrlxiclx only sorvos as a six^I>ox*f f'C> 

filxo t>imo of Ixirflx. Swivel Poslornak : TDlxo lixnif of 

do^^adai&lon of fixes laofotxxxfyx’ixxs Ixy t>ryj>sirx. Somo 
rosoaxrolrxoS i?oooxxt/ly psxxlxlislxod Ixy Xf ixnixxi^tjon ax*o ixx 
o| 3 ;if>osifioxi fo ooi'f.aixx ooxxolxxsions of flxo axxflxox* s flxo 
laffoxr Ixas jrojpoafod liis oxenorimonfs oxx flio psxrodxxot/S 
of flxo fryjpsixx dij^osfion of oasoixx, and aarxrivos af Ixis 
orii^inal ooxxolxxsioxxs. Mo Ixas isolafod, Ixosidos flxo 
>9r, axxd -y laotjofyirins alroady dosoxrilxod, a jxol yptojif ido 
ooxxfaixxixx^ fonrfoon afoxxxs of ixifroj^oxx fo foxxx- afoxxxs 
of jxlxosjxl^oxnxs, and flxis re^px’osoxxfs flxo nlfixnafo 
do^radafioxx jxrodnef of f>lxo laofofyrins l>y fryipsin. 
^xnoxXjg;st> f-lxo ^rodxxofs of ixydrolysis, no oxeyaminoaoid 
is fotmd oflxipoc* flxan soarin, 

'VVjA.sxxxxsrorroisi , X>.0- 

Wafional ^cadomy of Soionoos '(.^x'vxx,, Vol. X4, !No- T, 

jrxxly>. O- O. Jf- s A sfx-afifloaf ioxx of 

xrcnrxxains af an oa*ly IVtaya sifo* TDlxo Oaxntxogsio Xn- 
sfifxxfion ojxqj^Aodifion att CJaxcaofnn* Oxx 4 Bd>anxala« diixx*ixx^ 
flxo soasoxx . ixifn^fil^afod IBfola 20 doixd 

]g>yjraxn£d. . g^y^rairnd.^, fo feo. '‘iBM»c 20 |d^| 8 iaf 

' . jsro. .A ‘ ' 


oroofioxx oovorinjac an oax-lior sfopsnod ]pyx-axnid rosfini 
on an oarly mlxoislx dojxoslti- 3f^a 20 sooxns fo Ixavi 
Ixocsn jxlaood in xxosifiorx x-osfin^ on flxo saxno dofxosi 
Ixy di^^in^ flxT-oxxf^li f-wo * fi.oor^ * laid doxvxx affox* flx' 
ox-oofcioxx of flio sf oi35>od ■|:>yraxxxid. Sfola 20 ajt>nax*ont>l^ 
dafos fx*oxxx a..x>. 23£» ; flxo oflxoi* roxnains ax*o oldoi*, fix- 
sfojxfxod ^xyraxnid Ixoinj^ flxo oldosf IVIaya IxniJdixx] 

Icxxovirxi. Donald Sfaflex Villars z "ITlio do^xroo o 

assooiafioxx of sodium va|3onx*. 01>sox*vaf ions x.vox* 
xxxado of flxo Ixaxxd s^^oofra of a sodi\»xxx- 5 >ofassixxxn allo^ 
and flxo dissooiaf ioix of flio xnolooxxlo, J^a,, oaloxxlafoo 
TTsirxj^ flxo flxoorofioal fiSaoltnx'-’T'ofx'odo ootiafioxx, fix 
doi^*oo of assooiaf ioi i xvas osf ixrxaf.od . Oonfraxy f 
5 >T*ovioxis Ixyjxoflxosos, if xvas fonixri flxaf sodinm vajxou 
is xxxaixxly <,iiat-oxni<3, osjxooially af f oxxx}>ox*af nx-os Ixolo*^ 

400^ O. l£.xilc: G. MEotxoxs : Xl'lio inf ox'x*olaf ion l>ofwoo] 

diafoTxxs, flxoix* olxoinioal oTxvix*oTX3monf , axxd xx 5 >-AJV'ollin 
xvafox* in flxo stsa, off flxo ooasf of soxxflxox-rx Oalifox-xxix 
Tlio of>tixnnxxx jxosifion fox* diafoxns in doofx xvafe 
dxxx*ixx|2: flxo scxTxxm.ox* of 1 tl20 xvas 30- tnofros Ixolox 
flxo sxxx*£aoo ; alxovo fix is Icsvol flxo liinifixxf^ ftxofo 
aj3j^>oax-od fo l>o laolc of xxifrafo, -ivliox-oas Ixoloxv' if, ffj 
iilxnninafion Ixooamc^ insxiflxoioxxf - A oox*to.iix anxoxixi 
of xx 5 >xvolliTX^ is recjxxix-od fo maiixfaixx flio oixvix-oxxxnonf «= 

oondifions. G. A. Idillor : •'r'l-axxsfoi'xnaf iox» of ooti 

jxxj^afo oloxnonfs ox* of ooixjxxj^afo sxilx^^roxxf >s. Clxarle 

"F. Crai^ : Olxsorvaf ions xx^jotx ooxn | >loxnonf fx^cafio 
ixx infoofions xviflx - A.lr*olioli 

oxsrfx-aofs of oxxlfxxx'os of ftxis 5 >ax*asifo, ’w^ltoix txsod tx 
axxfi^ons in a oorrxfxlomonf fixeafioxx fc^sf, ai> 5 xo*xx' f 
igfivo a sj^ooifto ditxj?n<^^i‘^ flio fxx'osorxoo of fix 

ox-pca-TxIsm. 3F*ositivo i*<»a<^f ioxxs a.x'o privoxx oxxly l> 
individxxals sxxfirox*ixxp; fi*oxn JS?. xxxxd 1> 

lioalflxy ‘ caT*x*iox*s,’ Janet M- Claxlc : Xfovox*sil>l 

orysfaij isafioxx in fondons axxd its f im<*.f ioxial sit. 
nificanoo- A c>iangf€3 of sfafo, fox* csxaxxxf >lo, fj*x>nx 
licinid -li< 5 xxid fo a litjxx id-solid sysftxxn, may xsaxx.^ 
olxaxxjQ^os ixx sxurfaoo fox*0€:3s, xi^lxiol-x oarx l>o tlofoofod i 
I^-i-ay diffx*aofion yxaffox'ns. 'irixo |3affoT*xxs ol>t#xino 
from* xvlxifo fiL>x*oixs and yollovsr olxxsf io fissixo Irx dioat 
flxaf oolla^^on axxd olasfixx o^cist xxormally as Ixt^rxi 
orysfals, l>ixf flxaf flxo f or xxxor xxxxdox*|:?oos x*ovorsikx^ 
crysfallisaf ion oxx sfrofoliinc? flxo foxxrlons. ^ 

jprolxalxly irxoroasos oolxosion and marks flxo lixrxif < 

olasfioify. G- 'W'- Crile, A.xny F. IRo-wland, axxd Mlar 

'felkes : Axx irxf oxrjxrof af ion of oacoif af ion , oxclxaxxsf *»• 
and doaflx in forms of jxlxysioal oorxsfants. iVtoasxx'- 
monfs of flxo jxofoxxfial difForonoo Ixof^vc*.; 

difforonf or^^ans axxd fissnos ixx flxo rxxlxlxif slxow fl 
jxlxysical iixjxxry, dx-xx^s, ofc., oaxxso an irrxnxodiafo f, 
in ]£*.!;>-, folloxivod l>y soinxx roooyory i rofxoafxxd 
j>rofraot>od oxcoifafion fon<ls fo dixxxixxistx flxo axi* 

doaflx oocxxrs “velion flxo ajxjgiroaclxos zoro. A-ff«3 

doaflx flxoro is a sooondary riso of^ ixx flxo l>rair 

and in volxxnfary nrxxxjsolo, l>xxf if ovonfxxally^ dis 

aj>j>oars» ixxdioaf ixxpf ooxnjxlofo doaflx foUovstin^ olixxica 

doaflx. A- Bearden z Tlxo jxolarisafion of olxaraof.«r 

isfio radiafion. ^Bdonoolxromaf io I3<L-radiaf ion 

soafforod from a ^rajxlxifo Ixloolc af fo flxo 

and flxo infonsif y of flxo soafforod Ixoaxirx 'was moasxxxj 
^xaraltol and af ri«lxf an^los fo flxo Ixoam- Xn o 
03 C 2 >orixzxonf flxo dxiRforonoos Ixof'woon flxo inf onsi’f 
-wlxoxx fW'O difforonf filfoars wroro xxsod v^-oro oomjxaro 
in anoflxenr o:x;norinxonf flxo iSlfora -woxro ro^xlaood 
orysf al of oaloxfo and flxo japfaolxifo Ixloolc. xrofafcod' wxs 
flxo ionisaflon olxamlxor. Mo corfain ovidenoo 

nolaarisaf ion 'W'as olxfairiod. Carl B arias z _ *X*lxo ronuLlj 

oof-w^oon oloofrio tytarronfs and flxoir indxxood 
oxxrronfs in jparallol. An. affom}pf W'as, ■ m ado 
nxoasfpro fl^o i>ros»tajro on flxo fnoatoiny in.ono linrxlx of^ 
inforforoxnofoxr li -^angpo dno fo oddy ■ a .oanew 

Ixy an al-fo ma fing oxmronf f ravoarsing ya ooil aoo'V'o ta 

nxoGrompy. Tlxo roanlfa -wox^ xxof aafiafaofoxry. f 

C«» C. G- and B. ICdrrateiioyar s 
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^'v-idork.oo odF in. «k ncP; >g>^r-^3^nftr^ 

'vv'e»x*e ti'wion eofibtsi^oiTeci ^iv «hn:^loE»- feoxn. \g^l<3. 

(j^rxci. -tilxe n.xxnci.1t>nr ontioiring: oonn.'ti^kX' 'vir^n© 

x-ocoirciecl 4Bts t>}xn an^ln l»et>'c>«mon. islm ini't/iaJL ckn.<3L final 
t^i^f3prxx&xxti& of tifcfcn j-^xatilx -wras ^orlod. Tijia neifs^n'bial x>ajr«>s 
^j'o enolosocl ixx on axxaX and aroctifitl c^xonnols in 


» 4^ »t>a€>l csyiindor, f>lxn ijojp half of ^wlxioh, C5ax*x*3rixi^ 

t.l-it^ ^-x’ay- snmron and -fclia fin»t> i-ovc»lvo» al>onf> 

■|.>j.o hotj-fcom half. ’X'lieura is soxnn avidaxxoa of timo 
I ><>lairisat>ion dno to doxxhlo soattorin.^ of as3ntn3rn.otx*ioal 
€!>loot>ron»» 'whioh is oonfxnod mainly' to tho fostoxr 

f'ltx^troxxs. A- M- Compton : Tho sjpootmnx and. stato 

of jxolatisation of flnorosoont ^Sl-rays. *X*h«» Una 
i*s,cliation in tho sjxoctmm of flu.ox'oscont iUC-rays fx*oxn 
}-silvor* coTxstitxxtos ©O X^or* oent of tho total radiation. 
■"Pho xnothod is thns -vory xxsofixl fox* homo- 

Koixooixs ^Xl-rays j tho and -v-x*ay« oan roadily ho 

filtorexl ont, loavinj^ ixraotioally nothing oxcoofxt J^ct. 
r»^4.cliation- Tho rolativo intonsitios and p>ositions of 
tlio and /3-linos is afx^roxcixnatoly tho samo in tho 

Hixoi-osoont os in tho j^inmary ^2<l-x*ays, and tho foT*nxor 

fonnd to Ixo ooxnfxlotoly nn jxo larisod . O- Broit t 

.A 74 intorjxrotatioxx of X^irao’s thoor*y of tho olootx-oxx. 

1 'f^T'tain toxrms of -lJ>irao’s thoory aro ossooiatod xwrith 
tlt'tii7ito jxhysioal cjxiantitios axxd its analogy "with 
J^aitli’s foxrnixxlation of tho thoox*y of tho sf»ixiurxin^ 

♦^loo-tron is xnado moro ooxnyxloto . B- C. and 

M- B, "WlxitC! : ’Boi^xxlaTritios x!> 3 ciliihitod hot’w'oon oortain 
>> > liltijplots fox* oloxnonts 774 tho sooond long j>ox*xod- 
I ’Jot ting onojrgy lovols agaiixst atoxxrtio xixxxxxhox* fox* 
iMt>-<'lootx-ox 4 io systoTxxs, lixtos c^onxxoxiting x?<***^f‘*^ foxr 
< -ofx-c^sixondixxg torxns of otxoh sxiocjossivo oloxnont axro 
iit*aT*ly stx'aiglit linos ; xra<Iiatod fx*< 4 C 9 [Xxoxxoios x*osvxiting 
fff>r»i tx*arjisiti<XTi s invol-v'ixxg n^> oliaxxgo in total < 3 [xxaxxtn 3 m 
fjii.xi*hox* ai*o diMj>lac?csd to liiglxox* f x’oc^ txoncsi^TS hy noax*ly 
n constant -vail 40 . 'Phis aix|.>lios in tho first loxxg j:>orxod 

44 nti is xiow <s>cto 74 <lod to tlio sxxoond long j.x*i>i*iod. 

Oaylord B. HarnxKroll i Ajiigixlxxr soattoring of olootx*ons 
I hytJrogon axxd J4olixxnx. A. lax*go soattox'ing ohaxxxhor 
vtxs xasod tvitlx on olciotron gixra xvhioh ooixld ho tnrxxod 
>jro4i,gl4 noarly a ooxxxx->loto oirolcs. .A^ftor j^ossing throxxgh 
I slit in tho olosort ond of a hross tnho, tho olootrons 
h'l'o oaxxglxt ix4 a Ij'ara^lay oylindor 5 a csontixxxxoixs 
low xnofh<>d -was xjsod, thcs j>rossxxro in tho oylxndor 
l^'ixig lcox>t holoxv that ixx tho soattox'ixxg olxoxnhor. 
litli mol«5oxxlar hyclrogoxx, atoxnio hydrogoxx, and xvith 
^ixxm, a dofinito j>oalc ixx tho ionisation oxxrvo ^vros 
lox-vod os tiio oJootron gxixx -w'os rota tod. 'Whoxx, 

vor, tho insidx> of tho ohamhor -was givoix a hoavy 
watixxg of xnagnosixxnx, no jxoalc ai^x^oarod j tho x>oalcs 
Jk<5roforo aj>i>oar to ho dxxo to olootrostatio oharg€»s 
tt-^ido tlxo ohomlaox*. It is ooxxolxxclod that thoro ax*o 
10 favomTod anglos for olootx“on soattoring from thoso 

rasos. Crilhort N- ho-wis and J osoph 3E- Mtayor z 

Jiorxnodyxxonxios hasod on statist ios. <1> is 

t!s>^ixxnod that for a systozn having a cortaixx volxxmo, 
in orgy, and nnmhor of jpaxrtiolos, tho xvholo fiold ^of 
»ooxnoations vrhioh dosoriho the states of the^ in- 
i^ividxxal jfxortioles is natxxrally jxaxrtitioned ixxto i*egions 
bo os to give xxxxiqfxxe sigxxi£Loanoe to a c|xxaritity, log ti, 
^Ixere S2 renriasents the total nxxxnher of diff extent -ways 
't -whioh the nax-tioles may he distxfhxxted axnoxxg the 

ns. (SS) ^X*he ossxxmjxtion made ahove leads to 

knati-oxoLS identioorl -with those of clossioal themcxo- 

lynaacnios. Dayid IMC. Oennison z A. jxrojp^osed oac- 

nent on tho notxtre of light. Sxx^poose a heam of 
Bgh-^fre^xjLenoy ' J^Xl-rays falls on a sini^o' oxystol xxsed 
» a di£fraotio 3 :x grathxg* that tho intexxsity of the heoxxx 
p ^xdj-t;xsted hy nltexnsi so that only a fevr lig^t < 3 ,xxanta 
“ft. ti!^sinaapaLlttod i>oac xnintite# and that Oeiger, eonnf^rs^ 
;pla^^wpd at tha '3ph&itio^ of .tviro X.«<Mre e^ots of eq^^al 
l 1 oxisity On the olossiool wave theoxry, gxoiaps . of 
xives writl he diffrooted sinxxxltax kooosly to all ordere 
n A.-nd thn ahnrn-ntcCn.n-fli Mxti the CptcngOC OOXttZXteVQ 

.:?iro. 9I77.S. ;a 
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wroxald he sixnnXt^MHeOxxs ; - on . the of lig^t 

ouanto^ the aheorf^tdons wonld he a?elalfcedb oxxly hy 
<M%anee in a xhonner' tHat the jneahr energy 

'aatr^viSng at ecUsh sjxot vroxxld -he ei^-nal to that jxredioted 

hy the vrave theoxry. Beon JCerexis z* “Xhe sjpeotraxn 

of ^3C-rays from the haolc of a tvingsten -target. XTxxder 
the indnenoe of the electric? field, an electron heam 
hitting a target xxxohes tho lotto r a soxxree of netv 
olootron rays ’( * reflectod * rays), w^hioh anode 

over its -whole lengtla ; tho total anxoxxxxt snoh radia- 
tion is ahont jxor cent of tlxo focal s^pot xadiation. 

AiVith a txxngstoxx anode it is ^rodxxcsocl mostly hy 
secondary elect roixs Icxxoclcod oxxt froxn the levels of 
tho txxngstexx atom, and tho prohahility that ahsoxrj>tion 
talces pilaoo is a fixnction of tho voltage ajx-plied to the 

txxho- A. I*. B. 'W/'a<llu.nd z A.hsolxxto I^-ray vrave- 

loxxgth xnoasxxremonts . A. sp>ocxxlxxxn grating “w-ith S]pace 
2 -0000 X 10-* oxn. xvos xxsod, and xnc»asixroments -wore 
xrnado at sxrr>.all glaxxcing anglos of tho JSTa,^ lines of 

oojopier, iron, axxd xnolyhdenxxm. B- ^^w-iclcy r On the 

theTTxnodyxxaxnic ecixxilihrixxxxrx of the txriivex*se. AJ.thoxxgh 
the jpostxxlate is not jxxstified so far os the distrihxxtiorx 
of radiation axxd tho ec]( nilihrixxm hot-woen matter and 
radiation is concoimod, a ooxxsistoxxt statistical tjreat- 
mcxnt of tho oqxxilihri 4xm of diffox*oxxt foirms of xnatter 
on tlxo hosis of this -postxilato x>roxnisos to fxxCTX.ish 

resxxlts agreeing -with tlao facts. Bavid ^lAfhite r A.lgal 

dojixosits of XJxxlcar I^rotorozioic ago in tho Orond 
Oonyon, A.riz:ona- ]F*oixr forxrxs of do-|,xosits, refexTod ^f>o 
hlxxo-grooxx algae, axxd t-w-o or three doxxhtfvxl of orighx, 
aro rocognisocl . 
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DRrxJcnH. 

lXc»i>ort oX t-tot? .Xoant; A.<1 \'f sorr o»i Rivor JPoH«t>io»a- 

8. <;i..otk.<lon : Stautiotjory <.>*t4o«.> 2r/, net*. 

I4i4|.»«riai Ooll(*K^ of Soi^noo axtcl 'l''uoli.nolog;y« Soiat^lx KoTislai^toxa, 
l..orid.ort« S. AV.T. x>ox>a7*t>r>4ci»1- oX ona n t;ic:js : SesMion 1938-?£1>. i^JP- T- 

< 1 .*04>.<dLr>n . > 

A.lr Mlni»t:.ry. Ar>T*07i«i.Mt;iottl IXe«e>o.i:*c'sX» : XX«9pox*t;«i a(,n«^ 

IV| eiiiora.44cl{4.. XCo. 1137 3«i»> : B'xxrtltt^T iJo veloiiinon-b oX' .A-Utsocc^ro 

X'ltooxy- E*<a,xt*i 1 Ckncl 3. Xly <3. J>r_ K. l.>ocslc. <'!?. 34 18 Obintl »,.> Pp. 48-1-2 

x>la.'t.oii*. lA. Orf, uvttr X*{c>. 11£>£> <A.e. 824> z A. frineot'eXKtal oX 

PjTttjs'iimi-e OxcbGli4»nX In a, "WIikI Tnnxiol. I3y M. Olanwrt,. <T, 3802. > X*p. 

7 4. tif/, <,7.o'n<loM t II.M. St>*tl.ton<M*y OMlot?. > 

A4tst^«'cil»Mif4n AnXAroXits S3aci>ocii'don, 1%*1 I — li»14. SoitnnX.i'tiko Xlc^poi'Xta. 

W'eriow O : .SCoolc>£;y a.n«l Vol. », 4 t Tjh** llx^ciiiSOdK. 

m€»nX«L]-y fcCepoirX.. »y Art-lmi- A- I.i v»ixk»^oh». l.*p. OS-f-T pltfct***. <Sy<3Ci4«y, 
N.S.Vir- z AlXrott Jck4nc»f» Kl«»nX.> IOa. 

Oc»lony ^nd oi' K<snyat.. JOep«4r'fc4'n.*»x»t Annual 

IXuporX, 1027- I*i>. 3&- C»r»-Axo7»i- > 

'ritn X-fOTidou Ontl^S*^ < CJni vm-sit-y oX T.oxadon). On-lmoKlax'. S«*»sion 

1028— 1»20. l»p- lOl. (Ijo'nd«»n.> 1 a. 

S:clucaf:ion, India. IKtlucatitjn in India in lOSXG— 2G- I'p. J v 1*7. ^Oal— 

cutX.a : Clo'V'*«mn>ant» oX India Oaitt.v'al 'Putl acat.lor> XSrannla. 1 XO avanas » 1 a. 

*rmn»acXton«* uX t>i»o Hoyal Soctii?tiy oX JSdin.louxttii. Vol. *8, 1, 

l!<7o. » : Ttxe Oaoloey" of 4>l»e XXial^land IXoxdai* fjc-om ^fayaida to >rocanaide. 
Sy Or. 1 >c>ukA«l» -A-- Allan. rp. f>T-88-|-2 plata«-|- 1 map. CKdinloursla r 
XX'^barti OranX atad Son ; X.ondon : ’Williams avad I^orepatia, X.>tid.> &A. 0<X. 

tXaportiH on Xlaa Organisation and HSconoxulcs Aspacta oi Aerrl'CnlLural 
CXaMoasroh is 4 varloua Oonnfcriaa. Ky Or. Ala3E:and«»r ^alaon. K»p- lii -f- 
XX8. C**oTr>ar7:, ’I'aamania r Ajprioulfciaral and Sfcor-lc I>»partm«M fc.> 

Prooaad itapra oX tim Soutli 3...ondon Kfatornoiofclnal and X^atural Jdiatory 
SoufaXy, 1P27— 28- Pp. xt>c -4- 1 »* -f- 8 plataa. <X*ondon-> X2 a. dd. 

’Tranaaotioirka oX t>)ka l«aif:astnr X,itarary and. Plklloaoplxioal Sootaty , 
toaratlxar wit A ti»a Ookiacsfl'a IXaport. and tlxo IXeixcnrta oX tlxa Saotfona, 
X»2r— 28. Vol- 2P- I»p. 80- <IL.oioa»t.ar.> 


Oornell ITii^varaity ; 


ironaxo^. 

Aprrioni tural 3BS>cparrTOa»xt: Station. 


id^kncxtr no : 


*rita KXraot oX JProaalnef oti t,lxa IXartpf ration oX tlxa Appla. XJy O- a. Clarriolc. 
r»p. 28. Jdamoir 112 ; A Survey oX Siolcnaaa In Xtnral Araaa 4n CJorblatnd 
Oounty- ISiaw Vorlc. XXy hwlfflit Sandoraon. 2’’'- ^amolr llS'r 

Sx.udCaa oX l»rotai«x ldatat»olianx, 'HClnaral Jdatalkoliam and 

witlu Olovar and ’l'*xn(xot:'ljiy Xtationa. Hy H*. A- Maytxaril-w'a. <3. IKIUIibbX*-* 

*" "*'* ^txxl^atln 48p r^Haotarin. _5:^«nt ^Wnait-w 


W. 3B}. X$:r«.ua«. JE^p- *8- Hxxllatln 480: »a«st« ' 

•Xramaportatton oX luctllx. Hy damaa 1>, Hxaw’ a 

8T. jlSullattn 482 : Saoixomlo Studies oX Oali^ I 

Orad«i JULlJlIc witli CTaSlx Oropn and Mli^ead Voar 1224. 

. Hy «- €»- JhXlanar. J=fp. »8. aSuillatCn 484 4 At» SBconomio Study oX Cartafn 
Pnasss oX aB^rutt Sla^^stins Wsst«sn X4aw Voxlc. Jdy anfi;«r H. Oorpett. 

d^-^Aiprtcnxi'tiurs. ^ 2P-4W^'»l*aal Hullstin Jff'o. 
-i-AfOlasatftowtf on oC ’aatSKwr^ ■Otronps , -awintm- -pX' Oopefld P^aTwily 

T».c;. £ nitimin ■lll■ll■^T Pi'intiiim- fimi iVU '. ran in .v*- 
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X*roce«»<ltu|^a CfT -tiao TTnlt^^ai 77A4>io».a.l &tn««ru.m. -•''Vol. ^3, Az-t, 1-* : 

^ 1m «r AiJii>a.ir«t,fc,M*^iti, tita© £9*3.1^ lozaci-l B« ian««tztn . 3dey 

Woafc«^ir <.??€». a73a.> - I»s». ra-J-Xl i>la:t-««. Vol. TS, -^Trt. IT l 

^otMEr«a or* V'Mz-t.obT'ffe.t.oci oollt»o^e«3 It^ ti%*e £3<nitiJiAoxzi£***-OhTy«l«<>z* BSa-hI; Arricjata 
Sxi>nclit:,ir>ra of JO:^. Jf-»y Art:l*i*c- £.o vex*icl$4;o« (No, i2T3S-> I*I>- 

T3, Ai^r,. XS ; *1. wo now Soecixan of OomcztoTtswLi <'?or>*'i»o<i« fr-orii tlte 
IXole Kofirio**. Uy Xf. Xt, <No- 2T3f»_> J^p. S -|- =2 i:>lait,«a«- Vol Ti«, 

AarX. X€* ; New lWfot>lt>« of f>l*o JE)^xx*.IIy OHj'ii-ritltte (N oXo<3onV.i£l£*.<-> In t/lio XJi»ifc*Mi 
Na-tiionnl Miaweiim. Jt»V Willfeui fSelaaoM. <iSt>, 27^0. > X*p. OO- \’'ol, 

^3, Ax-t. 21 : CiSotK^ejmlz*^ t>'t*o OrlKiri of t^l*e MoZ-hI *«» MtJt c-oi-iteH. I^y OeorK*-* 
»*, IfctorT-itl. C^O. 2T-*.2,> 3E*X» -JT-f-S i>l»t.es4, Vol. TS, Ar-f.. «i* : IsTotew x>xi 

Amor'ic'ft,** 'X' w«3^wins€»<l 'F’lie** of Xiao I^aLmily £3«ai>r-ont yssizla-ai, l*y “Tf • **- 

Mallocsl*. (No. 27X^1. > i*X>- XS- Voi. TH, Ai'X, 24 : A now T*t>o* « w»«OT*i*»,ri 

^oX>XSt.o from Xlxo NTcartnas < JroXa.ttooiiH of C>r«-*t 5 o*». Wy CHietrlejs W^, Oalmoro. 
(^O* 2743.> JC*p. (VfausXiirJiffcor* , I>.0, : OovorrirriooX X*ri»it-i nj; <>fl*c;o.> 

•X»pa**©«e» JToximjfcl of JVfnt;l*or>*aXic.-«. 'fjrsLiahtaoXioT*'* rarxl A l>'^t i-4».oX«- 'V'ol- O, 
No, I* ^urao. X-*!*, ISo- (’T’olsyo t NciXiozisI t<«'..<30Arc*li C:;o*nio»l of ,jApAn,> 

^ IkfoiMiotrw of Xlie OoIlO)S^ eScioitco, iCy<»x<a Impoiiial tJiii"v«--t-«iXy, Mor*o« A, 
^ol« XX» No. 4, .JTijly. 20S-S0l-f-J3 pletoK. <XV>lxyo Aiiti KyoXo : liXavoico** 

Oo., x«xa.> 2.aa,.yon. 


O A-r A a XX KM . 

^ Myoolo^fia r PI»x*lAmTji T*AXliolo«iA. $4iii*'[>lon*oiii.i(m r fc^or-ipXtt iiolAnir'A 
>rf«<3eKi4a.no«k. (No. T».> I*P- *4. : W. .JvariK.) 

A. SlxOarX JUIf*X<of Olai At*<l lifoftorzt Xloolxs oit OArzloiiin^, liorXioii 1 Xi* ro, 
XtoXaoy ; inf; ic fcSolooXion of l.learl>«,l*4, u.1ho XtookA of F’lower 

izit^n. (No. SOW > 1 ii- (l..OTi<Jori r l£:<i wArrlH, 

Tlie X'ny lo* *-£lo1raMO>t <>nXJoolc. Vol. 8, No. lO, 1*1>- ©- 

(XwOlOtief-o*- ATK.) X.-«»ririo*i z 'I'ay'i*-yr, Taylor and XJoLiMon, l>t.<l-> 
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■3out:t4 Ker&sing^tion Mtuseuixis SLXid Ro3raLl 

Commission. 

X T is soldora. resj>rose!rftCLt>ion.s o:f soientvifiG 

morx l>c?eni so ftilly, Gtxtcl sj>o<&<:iil37- 

j ustifieci a,s in. t-he! rocent resj^ort- of fiiho R-oya,! 
Oorrtmission on ISTa-fciona-l* JMLusoutns and" Oallojri^^s 
(Omd. 3102, 2«. nof), “fco wlticH atit-ontJon. was 

*.lix-ooi>ocl in our issuo of Sc5j>'t.. 20, x>. -4:0^>. Tito 

j>x* 08 c>nt» is aiiL intxsrim rojto-rfc cloaling Aviflt oorfcain 
glaring dofoofs of accommodafion,’” and it.s oon- ' 
eluding sont^noo oTcjtrossos fixe earnest- ixoTpie t^lxatv 
Mjxoecly acf-ioix will follow our sjxecific reoommenda- 
t-ions on urgent ■pract.ical maf-t-ers.” Tliose do not> 
involve any Question of jxrinoijxle or of policy, W’itH 
wdiioli t-He CJom mission 'will deal in its final report. 
Tlxo /^owtH of tine instittxtions concerned is reoo|^- 
nisc’^d as having l>e5enL severely cliecked, and 

ex^ononiy has already l>een pushed heyond the point 
of prudent adnnin i strati on . ” Those are strong 
v'ords, hxit tlie Ck>mrriissionors are essentially a 
husiness hody and they issue a husiness report, 
adrriirahly W'eighing the xiecossity for immediate 
saving of moxney as against the eeononnical xxeeds of 
eduoatioxx. The xxiaintenance of national prestige 
is emphasised, axx<i this is i>eculiai'ly impox^ant in 
tliese post- War dxtys of inoresase-cl iixteroourse by 
travel. It is not shopping potentialities, spoi^, or 
I>lay houses that prixxiarily attract visitors to oxxr 
metroj>olis, l>xxt it is historical associations, seeix in 
hxiildirxgs and desigxx, and it is the inxpox*tanoe of its 
great natioixal collections. Their fuxxotioxx is to be 
si>iritxxally oducatioxial , and that this is of real value 
to practical hvxsiixess life few thinkers are now’ 
prepared to <lexxy, while mxxse-ums pertaixxing to 
sciexxce teach truths of f ar-roachixxg utility to 
conxmeroe, to prodxxetion, aixd to every phase of 
xxational life. 

The actual proposals that ooixcerxx us at the 
nxoineixt are mostly oonixected V'ith biology, but 'we 
are glad to observe the recommeixdatioix of a sxxxall 
graxxt to oomplotxii tlie coxxferenoo room of the 
{Science .TVTuscuxn. This, together wxth the general 
toxxo of the report, 'W'^o uxiderstand means that the 
Oommissioixers favour a xxxore active etiucatSoxxal 
policy oxx the j>art of the staffs of niusetmxs an.d 
galleries in nxakixxg tlie valxxe axxd importance of the 
natioxx«i^|^ppw>lleotioxis better kxxo'W'^xx. Particularly in 
science is “ excehange of ideas by personifcl discus- 
sion of great ixxxportanoe, as tlxc I'^rince CJoxlsort 
said on the close of the Oreat Exchibition of . 
Por exc tensions to the Natxxral If istox^; IVf ixseum thse 
recoxnmendafj^ozx is a jgirant of ^24s*7,bOO, of ■whibhf’’^ 
"buildings representing :£; 123, 300 i^hoxxld^ be put ip 
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HeLJOtcS. oii-oe- Tliis Avoxxld 1>^C5ZX ixx- 

orofibsoci Insbcl rxot "felaLO *X*r^fiL«xxi*;y^, 'fclxroxi.i^ii t>Jbo 3Emi>iire 
IVXstj'ltes-fcixijg lEioard, ]pr*ovioxx»ly £b»sijg:xxocl £30,000 for £l 
Ixxiilclini^ t>o refliovo flxo coxxj^ostiion. ixx flio lilxTLtiOXJcio- 
1 o^^ioa-l I>€!si>a,rfr3morxf * 

Tlais g:i^rofci j>x*a,c;t.ictxl re^ciogxxit.ioxx of tHo 

xxr^ont- incxixortiaxxxoei t>o a-^rioixl t-xiro of t>lio JFCiixx^i^^ 

in. t>lxo sy'»t'>onx£X'fci«C‘<l sl>ixdy a,n<l itit^ixfifioixfioix of fixe*- 
va-sfi xrx^&iHi of iixMocif!^ txxxcl ofixor XJOti'fcM of oro-ptri o-ixd 
<3.omios.f-io €bjxim4xl«. TTlio ixnxonxxf/ rooommoTXclociL i>c> t>o 
03c:x>C5XXciocl i« .£i50,0< K>, xv'liilo tin's total co«t 

of tlxo xfvlxolo Ixxxilclijxg i« £0o,000. y^M«OT»xiix^ xi[xc>ci€^nx 
xnotliocls of ooix«tmctioxx, tl\i« nxoaxx« tfio aclditioxx 
of axx availalxlo floor «paoo of alxoxxt 5io,CK>0 
foot, x^’^lxilo "vs^o voxxtixro to tlxiixls. tlxat a 
tlxoix^^lxt oxxt ftolxc^mo fox* fifty^ or a lxxxix.<lro<l ^oarM 
would roci^Xiiro twxoo xxamol^V', tlio e:on»trxjotion 

of tlxo -w-Ixolc fxloolc, o.xxd X;»^"oixld Ixo xslxoax^or iix tlxo ond. 
Tlxo furtlxor scsliomo is to ro xxlaco tlxo xxrxsiglx tly , 
ixioorxvonioTxt, axxd xxxjsafo l>xiildixi|ac« to tlxx- xxox'tlx of 
tlxo IVfxxse^xxxrx Ix^ a fxlocslc tlxo full loixj^tlx of tlxo 
JVIxASoixrrx, of xv^liioli a xv^oxild l>o Ixxxilt at oxxoo 

at a oost xxf £3‘4-,000 for tlxo oxliilxitioix axxd stxidv c>f 
'wlialos, axx ojsitorxsioxx of tlxo xxo>v l>ixildixx^, at 

a oost of £4:0,000, rox;xlac?iri^ tlxo oldor Ixxxildiixji^s. 
I^iXistly-, a rx^oorxstr ucstiorx of tlxo Ooolo^ioal T>ox>a.rt- 
xxxoxxt at a oost of £S0,i500, tlxis ixivolv^ini^ tlxo Ixaso- 
moxxt axxd oxistixxg; ‘W'orlcrooms, will do inxxolx to 
roliovo tlxo yxx'osoxxt ooxxgsostioxx, axxd oox^aixxljy- slioxxld 
X>rooodo tlxo Ixu ildiix-g: of tlxo oast w^itx^, altlxoxxj^lx 
tlxis is roq[Xiirod. l^osft ovor *xs of loss ixxxixiodiato 
ixxxx>oxrbaxxoo is tlxo rost of tlxo xxoxrtlxoCTrx t>loolc 

(£1254,000), Ixxxt wo trust tlxat its l>i.xil<lixxj^ wrJll 
follow^, 

Oorrolatod w^itlx tlxo alxovo solxomo is tlxo romoval 
of tlxo O-ooloj^ioal hSurvo^?' axxd its IVfusoxxxxx froxrx 
eTorxnyxx iStroot to li3.xrlxilxitioxx Itoad , a now^ Ixoxxxo oxx 
tlxo xxortlx tlxo ^Natxxral Jtiistox^ IVLusonm si to 

"witli aoooss to l>otlx tlxo f^oioixcjo axxd tlxo ^NTatnral 
H'istoxy JMxxsoxxms. Tt is ossorxtial tlxat this MCusouixx 
should xxxaixxtaixx its owm oixtit 3 r, for it illustratos 
JBri-tish strati^^raxxhy axxd oooxx.oxnio asx>oots of 
goolo^ 3 r, axxd as sxxoh is l>otli tlxo w-orhin^^ oolloo- 
tioxi of tho 3xurvoy axxd tho roforonco oollootioxx of 
xrxaxx; 5 r looal ooZlootors from ovory of Oroat 

!l^ritaixx. .At tho saxxxo tixno, its rolatioxxshlx> writh 
tho ZN'atxxral History jMCxxsouxxx is oloar, axxd tho 
dirootors of hoth xxxay ho tmstod to soo that thoro 
is harxrxoxxious soioxxtxfio -worlcixig hotw-ooxx thoir 
ixxdo^xoxxdoxxt Ixxstitntioxxs. Tho j>rox>osal is hnaxx- 
oialljr a * stradcllo,’' for tho walixo of tho JTorxxxyxx 
Stroot sito is ostixnatod to ^xrovido tho oost of a 
xxowr hulldin^., . 

. \Vo soo xxo ^rox>osaIs ^ t>o tho* oft - dohated 
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wrhothor hotaxxioal oolloctxoxxs should ho 
xxxaixxtaixxod hoth at tho ^Natural History IQdCusoxxm 
axxd at Klow^. Thoro aro suoh diffioultios in azxxal^a*- 

rrxatiixg tho t"wo horharia and l>oth xxiust ho x?**^"* 

S€3rvod that tht^ro is ixo lilcolihood of axxy savin |5 of 

X^uhlio xnorxoy. KLow^ is a X^ossossion for 

tho that aro alivo ; axxd it has many sxnall 

xxxxxsourxxs, xnostly e^^oonomio. At tlxo saxxxo tixxxo, 
thoro is nood for an attraotLvo, systomatioaJly 
axraxx^od oxilxihitioxx of and it shoxxld not 

1x0 hoyoncl tho rosotxi'oos of tho JNlatxiral Hlistory 

jMTusoxxm to jxrovido this, ixxstoad of rolo^atin^ tho 
I>ox>artmorxt to attios. 

Oix tho wdtolo <xuostioxx of tho utilisatioix^ 

of nxusoxxrxxs, tho Oonxnxissionors shoxv thoix- 
dilocstioixs ixx rofox’oxxoo to tho su^gostod now^ iVTusoixxxx 
of f^ractioal CSoologcy - tho an'axxjo^oxxxont, 

w'hioh for loss, thoupfh hottor closii^ixotl 

disx>lay oxx tlxo oxclxihitioi x floors axxd at tho saxxxo 

tixno for ^^roatly j xix j^rc > vessel fxxcilitic'S frxx storapeo^ axxd 
stxxxly, is ixx aooordaixoo witli tlio Ixost xxxodorxx i<ioas 
of UVIusoxxxxi or^axxisatioix. ” It is xisolx'ss to attoxn |xt 
to oxchihit ovory leixxd of animal aixd Whor-o 

it is dono, fho ordixxary visitor is wotxriocl, ’wlxilo tlio 
sx>ooialist oannot soo uixdor xx ^lass c^ixso tlio 
oharaotors ho sookrs. M.ollusoan sholJs ar<^ tlxo l>o>c:<*s 
oontainingc anixnals, and oorxds aro tho stools t>r 

anomonos- Hirds axxd othor laxxd vortolxratos ar<^ 
doulxly intorostin |5 if ocelli hi tod in thoir xxaturixj] 
sxxrroxutxdinjMTs, and moroly sainx>lc? sholotoxxs ixood 1^ 
sliow^xx. All hixxds of axximals axxd sotxw'oods 
xnaho xxx> w^ator oxxvironmoixt. Oixly ixx xx fow oas 
oaix a xxxusoum show lixxos of ovolxxtioix or tho t*osu 1^ 
of liorodity. IFor tho rost it is moro attraotivo - 
disjxlay oxrhihits “ in a lifo onlxanoing w^ay, irxstoxxci of j 
ixx. tho dejxrossixig, ooxrfusini^, fatii^uing, axxd life-j 
dixxxixxishixx^ w^ay in whloh thoy aro now^ xxiainly toj 
ho soon (Hvidonoo, i>. 303). fc5how^ oasos oan l>e 
altorod as intorost and disoovoiy doxnands, hut tlii*^ 
xnoaxxs that a xnusoxxxn mxxst havo a staff of artisti<i 
toohnioians, axxd ixx this rosjxoct tho INfational Mlusouifl 
is dojxlorahly xv'oals:- A. musomrn has to toaoh, ari 
a dofiixito part of tho show spaco mxxst ho dovote< 
to this oxxd. Oxxly a lixnitod nuxnhor of tho masted 
piooos of oroation oan ho sho wn ; ovororow^din^; 
psyohologioally fatal- Tho puhlio tasto oaxx 
oultivatod, axxd, if tho puhlio is xxot attracted, 
it ho oloarly rocognisod that tho oxchihits or 
methods oxn ployed aro at fault. "ViThy should 
periodic displa 3 nai illustrative of tho roooxxt adys 
and discoveries dixx hiolpgy xdval similar oxc:hihit|4: 
in tho noighhoTtxring, Mlusoum, ? 

!Ro8oaroh is osso^t^p^^ hui> for tluar t^o worfcor 1 
to ponotrato ho oan ■ ixa vo, ; suita 
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£i.xi.dL cglxx InstJOLcUo e»}>ooizxi4^nis . XXo is !>];%£» ^^itboxx 
wHo, iiis gifts s*n.<i 3 pialbiisJh^vi x^setctircli , JbickS lajrgesly 
iristfio tlio oollootioxxs w^Ixat tHoy €Lr*o. A mxausciiim. 
wit-H sxiolx oollesotioriLS, j;>T-oj>c?Mrly i^amocl, is tHo only 
wHoro tlio i>ost.-gi7€t<inatio stndont iix systom- 
ixtios oFbn a.t> tlxo purosonti timet a,dlet<g|^na.t/e5ly tyixirL 
liimsolf fox* X7osoa,roli. I-ia,x*ge> nximlxOT-s of sjyooime^xis 
fXT*o I'oqixisito, fox* witliovit tlxoxxx. xnistivlcos of 
f 1 jikI jx.moxit>txl im.x>oirfca/Txo<3! -wdll ocoixx*. ixoixtly , 

tlie soietxxtifxo j>rofc>loms t;lx£xt fiLT-iso co-rx only Ixo solvcsd 
ill Mio Jfiolcl, aixcl ixx tlxo fiitxxr*o etcloti^ixtxto ]|xx*o vision 
w ill Jiixvo to 1 x 0 jxi'ovicie^ci, so tliS/t xnoxxnlxors of tlie; 

xn«Ly study tlioir gx*on£>s ixx tlxetix* ixfiLtxxT*«tl 
<.'11 vix'OTimoxxts txxxcl ?xt tlio sexino tinio oolloot so cxs to 
t'lirieH tlxo l!»5^£xtioxi 0.1 JVTxisoxxxirx- 

■'Flio re^sjxoxxsilxility of soioxxoo is to soo tlio/t xxow" 
iniist^iixxis ox* additions to old xxiixsoxmxw ax'o de>signo.<l 
\wxT*ds dofiriito oxx<is- Tt is oox*tain tliat systoxxx- 
Kti<* rtollootioiis of all tlio axilrnals #vnd jxlaxxts of tlio 
Tixtist 1 x 0 doj>osito<3 aix<l y.>c*r*mane!iitly jxi'o- 
4xt ooi'taiix oc^ixtx'os, ■pi'ofox'alxly xxatiorxal. 
'Ik'mo c'olloc'tions will liavo to ooiitaiix a sox*ios ox* at 
'.‘ist sev*<*ral sjxooirneixs of oaolx spooios, Ixxxt to-day 
ft is ixot Ixctyond tlio otxjxo-lxili tios of soioxxoo to 
i rxx4xt<.>s tljo T*oq[ MiT*ffmoixtK ov*oii of tlio IN'atioxxal 
lusoiim as to s|.)o.oo fox* tiais piix-j-xoso. Ixnild- 

slxonld Ixe’t soctiorxal axixd oaxsily c^xtojxsilxlc*, tlxoix* 
iixis so fiXT* as possilxlx? iixti'i'csliaixgoalxlo. Woll 
<1 pi*<ifoT'aL>ly ixox*tlx liglitod T*osoixx*<.5lx acsooxnxxxoda- 
IX is ossoTxtial, and jxll Imildiixgs nxxist l>o fxT*c- 
►of . 

rii<* oixlH ilxitiori gallorios of a xxxiisoxxxxii slxoxxld 
“4<>nt a xxolxlo £i.xxd oli ax'aotox’istio fT*ontago and Ixei 
■^tically detsigxxod, Ixixt it is px:*ol>al>lo tlxat its laivo 
i*<*s<3arcix xvoxrlcc3r“s -woxild l>o nxox*o coxnfortalxlo axxd 
ifioxxt in faotox*y Ixxxildings tliarx ixx xxolxlo Ixalls. 
<* pormanont sta£f of tlxo J>^^atxxx*al ffistoxry IVf xisonxxx 
t-otally inavdoqLixato fox* its xxoxsossary soiontifio 
>t'lc, and soioxxoo xnust talco car*o tlxat tlxet moxxoy 
liiix*od for Ixraixxs is not sqjuanderod ixx l>x*io3«;s and 
>a*taT*. Homo of tlio ovidonoo loads xxs to Ixoliovo 
at. it is possilxlo tlxat soxno x*oaxTraxxgomont of tlxo 
r‘«ont Ixxxildixxgs into tlioso sixitalxlo fox* oxclxilxi- 
nx as apaxrt from stxxdy axxd rosoarolx 'woxxld jxrovo 
-t tlxo oxlxilxition spaoo is at jxxrosoxxt ado<^xxato« 
it xxs tlxoxx Ixnild for tlxo x*oal noods of scionoo, 
tlxis xvoxxld ax>I>€^a^ t>o l>o tlxo viows of tlxo 
missioxxoxrs, for tlxoy Ixavo mainly sxxggostod 
^as for -^p«dxat "vrill nltimatoly l>o sinxplo in tori or 
^clings ^ not dooorativo stmotxxros. 'Wo -wonlcl 
^looxxxo a fnllor tlxain tlxat prosoxxtod in tlxoir 

►ort. ' ' 

'lao ]R*oyai Ckxxnirnissioxxedrs l>ogxm tlxew taslc. 

pi, and loplc f .ocr^wrardt t?o of tlxoir 


se^ 

fnll xopoxrt in a yoaa:^ or tWo,'^ "w-lxiolx tiipcxo tmst 

tlxat -ivlxat tlxoy Havo xooomxnondod ad& xxrgoxxt will 
liaxro l>oon i>nt in. Ixand. ’X’lxoy still Ixavo many 
lK:notty qnostioxxs to solvo, olxiof of wlxiclx is porlxajxa 
tlxo irolationslxip of tlxo l^Tatxiral History IVCnsoxxm to 
xmxsoixms ixx many Hritislx ooxxxx trios* Oloariy its 
fwixction is to roprosont tlxo TSncipiro, l>nt tlxo progross 
of rosoarolx ixx oaclx Hominxon and Oolony xro< 5 Ltxiros 
a systomatioally arrangod oollootioxx of its ox?v=^n 
animals and plants as woll as axx attnxotivo osdxilxit 
to stixntxlato pxxlxlio intorost. Hoiontifio 'dovolop- 
xncjsxxt doixiands tlxat tlxo tios Ixotwoon all suolx 
xnxxsoixxxxs slxotxld l>o drawn oloso Ixy tlxo f roost 
possilxlo intorolxango of nxatorial. Tho prolxlom is 
ono tlxat to sonxo dogx*oo ooncorixs all galloi'ios and 
nxxxsoiims, and trust tliat tlxo Ooxnxnissionors will 

sxxggost a policy. Oloariy, tlxo moro tlxo odixoativo 
axxd scioiitifio xnaclxinory of tlio XCxxxpiro caix l>o 
organised as ono xvliolo, tlxo nxoro stalxlo W'ill tlxat 
XGmpirti Ixoconio. 

Science in IVXedieval Cipher. 

€Jij^>hc''r' of Jio{/e^ir JF^c^oon,. Hy Hrof. William 
Hoxnaino IMowlxold. Hditod wdtlx Iforoword and 
IN’otos l>y Hi'of. Holand Ornlxlx Idont. 3E*p. 
xixsLxcii -+- -4- 3K platos, (HliiladolxxHia : '^XJxxivor- 

sity of JPliiladcdplxia l:?x*oss ; X-ioxxdon z Oxford 
XJnivox*sity Hross, 1028.) 17^. ntj»t. 



small qixairto of 1 1 €> loavos, of wlxieli oiglit aro 
missing and sorxxo aro foldod. It moasnros on tlxo 
avox*ago alxoxit nino inclxos l>y sixe. Its liistory Ixas 
many gaps, Ixxit IVtr. Voyrxicli is, xvo Ixoliovo, rigixt in 
Ixis ooixjoctxxro tlxat it sold Ixy X^oo to tlxo 

■Emporor Itxxdolpli at tlxo oloso of tlxo sixetoontlx 
oontxiry, attrilxxiting it to Ilogor JBaoon, and tlxat it 
Tvas prol>at>ly ** tlxo Ixoolc oontaiixing notlxing l>nt 
liioroglyplxios ** of ‘wliicli l>oo*s soix spolco to Sir 
Tlx os. Hrowno. Tlxo nsnal xnotlxods of dating a IVIH. 
fail xxs : tlxo 'writing cannot Ixo plaood, tlxo vollixm Is 
ooarso for tlxo tlxirtooixtlx contxxry, Ixxxt not ixn- 
possilxlo, tlxo inis: is good. Only tlxo drawings 
romain, and owning to tlxoir oomploto alxsonoo of 
stylo tlxx^ diiiionlty of dating is Ixnt Incroswsod ; it is 
strango tlxat tlxo draxxglitsman slxoxxld Ixavo so oonx* 
plotoly ^4MiKSapod all zxxodioval or Hoxxaissanoe ixx~ 
fluonoos. Tlxo oiplxor Ixas Ixoon attaol&od l>y sovoral 
oxeports in tlxo ordinary nxotlxods, and Ixas not yot 
hoon road. 

It is known that J3aodn was intorostod in”oipixors^ 
and fhado ^fi»<dipno nso . of A. simple ono is 

attabh^^ to oaariy woi-ics, tlxo Traotatns 
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Tr-iuro. Verl>or\ai3n.,^* c»n.i£^zn.£L -to wtiioti a^t^-torLt^ioxx 

wets clirooticici ixx oixr on ITolx. 11 last; Ixoinj^ 

jxossit*!^ no-b Ixis w-orlsi. Xti Ixcts not oscaj^od -IIlo a-b- 
tionbioix of I^irof . l?^‘o"wl>olcl, wHo almosb corr-csotil^r t>T*an- 

soj*il>os it> “ vorclHsm xnonesa&dlxsm IXliorli as^clsn ad 

fra^brein. HHgaEinno do ozjx'lxt; Aik” and romax-ks Hiab 

tlxo xv'ox'ds -woixld t^ixg^osb bo an^r onx-i bkab llZy^'rv't/L'tJ.G 
is a naxxio and bkab is soxno abbi-ikiibo ox* 

snl>di vision of alcliom^r.’* As a xnabbox of faob, blio 
cij>Hor* x*oads “ box’oinrxx ixiondaoinm Ho^^ori l>aoxin 
ad frabrom «Tolianno[]m']| do I^airis, alkonxisba.’* Ib is 
a woll-kno\;vxx oijxlior, nsod in olassioal bixnos- Tlio 
w^ords ax*o lal^ollod “ IP^onsonso Words ” iix bho 
facsimilo oxx I?*labo 1>C- (xvliesro I^os. 2 and 3 aro 
brans jxosod ) . So mixolx fox* a f^onnino blxix-booixbli- 
oonbnrjvr oijxkoi' ! 

If X^rof- ICsIc3W’l>ol<i Avas, tio'vrovor*, nnalxlo bo doboob 
Jt^ctris in oz-r/ht, Ixo Avas al>lo bo firxd a oij3li«:*.r in fxlaoos 
Av>ioi*o ib Ixad nob kiblxerbo Ijoon sxisjxoobx’sd . Somo- 
birno l>ofor*o 12l>4- T3aoon Avx*obo an “ Tilj>isbola do 
aooidonbil>xxs soxx«3obnbis ” ad<lr*oss<3d bo Inxxooonb 
IV", ( 124:3-“i54) . Hoadin^ bliis boxb, Jr*rof. INoAvlxold 
foxind ib difUoixlb bo l>oliovo bliab "Baoon oonld liavo 
Avribbon snoli oonfnsod axid c^lixnisjy- I,#abiTX,” l>nb oxx 
apj>l 3 rin |5 blxo alplxal3€*bioal jiroooss ho had dovisod bo 
ib, ho disoovorod (x>. 1*78) bhab ib oonooalod a lobbor 
bo Olomonb IV. <120^>— 08) oonbainin^ bho <iabo 
** Soxbo ildLonsis Sopboml>x*is J 200, a oxit*€ 3 for* bho 
sbono, and a mobhod of prodnoin^ znoballic oopi>or 
hy dx*^ disbillabion of barbar, ooxnmozx salb, and 
vibriol- Unnsixal prosoionoo ! 

Anobhoi* oarly w^ork of IBaoon, bho l>o JVIirahili 
I^obosbabo Ax*bis ob IN'abmrao,’^^ Avas sxxixjoobod bo bho 
samo procoss. Ohax>. 3C-, oorbaixxl^^ €».ni^mabioal, 
bxxrns onb bo ho (p. 130) bho sbor*^ of a cxxxarrol in 

12*73 ab Oxeford hobAvoon bhr^ “■ xnilibos ” Avho avoxo 
sbixd 3 ring bhoro, and bho ** ooolosiasbioos,*’ In bho 
ooixrso of bho sbox* 3 r bho xnilibos faoiixnb salixba- 
bionom xnilibaroxn sioixb dodor*nnb Oanoollax*io mili- 
bariboxr oonsiilonbi, ” and bho aixoionb oiasbonx of 
drinking noab Avino and hoor on bho firsb of April is 
allndod bo : in shorb, a farrago of anaohronisms of 
bhonghb, fa<3b, aixd langnago. 

*rho oonnoztion of bhoso romarkahlo rosnlbs AA^ibh 
bho Voynioh nxannsoripb is bhab on bho lasb pago of 
bho mannscripb is foxind a sonbonox^ in I^^abin hrokon 

xxp h^r soxno nninbolligil>lo syllahlr^s “ miohibon 

oladahas -f- nxxilbos h- bo -h boor coro H-porbas.” IPaking 
bho sonbonoo as xniolii dahas xnnlbas porbas,’** and 
assuming bhab ibs 22 lobbors Avoro a koy bo bho 
oiphor, an alphahob of 22 lobbors omibbing Jc Avas 
ohbaixxod. Tlxo w"x>rd * porbas ’ snggosbod bho * gabos ^ 
of bho ICahhalah, bho oomhinabion of bho lobbors of 
bho alphahob, bwo ab a bixno, This giAi^os s^y^xnhols. 
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To oaoh of bhoso ono or xnoro np bo oighb lobbors aro 
assignod. In roading a boxcb, donhlo all hxxb bho Orsb 
and lasb lobbors of oaoh Avord ; for oscaxnplo, Xncipib = 
In, xxo, oi, ip, pi, ib. In =* o, b, o, m, n ; no == a, o, o, r ; 
oi = xz ; ip ==* o, i, xn , n ; ~ ; ib ~ cs, i, xx. h^pisbola 

op = o, i, r, XI ; pi ~ a, o, x* ; is — i ; sb = x>, i, xx, s ; bo =■ c, p ; 
ol ~o, XI ; la — m, p ; aixd so on. Bobbing doAvn bhoson 
noAV valxios iix a roxv, bhx^ firsb lobbors xnay ho To ; 
chango xx inbo o avo gob Teo, and h^?^ soloobing valnos 
and rovorsing bho ordor of bho noxb foxxr S 3 rxnhols -wo 
gob “ Tooriao-^’ Wibh bhis as a c?lxxo, a oross-AA^ord 
jxnzzlo mind, a Axddo ranges of xxossihlo valxios bo 
ohoos€3 from, and no rosbriobion wliabovor as bo bho 
ordox* in AA'-liioh blio lobbox's of bho solixbion aro bo hoj 
arrangod, a fairlj^ inbolligihlo roading of bhx* rosxxlb 
is nob hoyond blio powors of a sxrliolar of Prof. 
N^o Vi' hold’s abbainxnonbs. 

In bho oix>hor mtxnixsorijjb ibsolf bhoro aro bAA'il 

soparabx^ fixslds of inr| xxiry bho vi^ribixxg and bh,. 

xlraAving. Tho only aid bo dabing bho vvribing oonxc' 
frotxx somc3 Ixalf -<3 oicon or so AV'orcis on bho lasb l>ag 

vory slondor inabx^rial indox^d oxx Av'hioli bo form ax 

opinion- Ono Ixas bho improssion bliab blioy rna^ 
ooxxooivahly dabo fx'onrx blio bhirboonbli or foxxi'boonbi j 
ooxxbxxry, and ho porhaps in a n orbit Ibaiiaxx liaixd^ 
Tho oiphor shoxikl ho rx^adalilo bo o^eporbs, bhor 
hoiixg 33 jiagos of ib w^itli 1 oOO or nioro charaobors 
oaoh. Px'of. IMowhold’s bhoox*y is c|xxibx^ inadmissilth.^ 
Ib is, bo bak€j a oonorobo o:x.amplc3, bliixb a lobbor, 
long « xxxoasxxring 4*1 xnm . in Ixoighb, is mado np - 
12 disbincsb signifioaxxb olomx-sxxbs, xnaxiy of bh^ 
Orook shorbhaxxd oharaobox*s (PI, JX-VUIa), 
avorago hoighb of blio short. Ix’jbbors is 1-G xxxm., ej 
bhoso also aro dooomposcid inbo sigxxificanb olomo'^-^ 
Tho rosnlbs ohbaixxod fx'orn bh oscs aT *<3 in oiphor 
ha VO bo ho do-codod in bho samo xnaxxnor as bho? 
alroady dosorihod. I^oav, bhoiigh Orx^ok shoi*bhaii 
had onoo hoon knoAV'^xx in Pyzianbino ooxixxbrios, blifi 
is nob bho slighbosb ovidonco for ibs oxisbonoo in tl 
blxirbc^onbh ooxxbxxry bhoro, and cr jTor/xorx" irx A?vosber 
Plxiropo. In bhis parbioxxlar caso, avo havo 
romx^mhor bhab medio val ink Avas nob a sbaixx hxitl 
pigxxionb, bhab ib Avas applied hy a cpxill, and bhat^ 
dried bo a solid ; bhab ib was applied bo a liai 
snrfaco nob parbioxxlarly sxnoobh, and bhxxs AA^as lia 
bo orack and fiako off. Tho lobbor s in 
AV'hon bho phobogrexph is oacaxninod Avibh a good 1 
in a sbrong lighb, sooxns bo shoAV in ibs dosoon<}i 
sbom bho marks of bho qnill poinbs, Avibh bho i 
hobAA^oon bhoxxx. (Tho rox^irodnobioixs in bho hpok^ 
nsoloss for bho pxxx*poso, hoixxg half-bono hldckj 
bhoy shoxxld have hoon oollobypos.) 35 von a 

graph is xxnbrnsb worthy, as avo havo -bho grain of ^ 
plabo and bho grain of bho paper for disbxxrl 
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< >loxxi.eTxt» y^hk^ix ct zxxa.jgixi:fi.oflbtd<>i;x cxf & to 31.0 <31ajpci.€^io!rs 

i-i onajploy'e^i. 

Tlxo <iir€i.win.|^s furosoxMb gfre€tt> caifB.o«lt>3r* THo oixl^r 
1 1 r«,wirig -ttto/t oa^xx Tfc>o Bti>|^ro3cii3cxart;©l5r da,t>ocl < 01 x 1 
4\>. T4: v".) is ixotr iTOi>jro<3Lixoo<i oxr m.oix.<>ioxi.o<a ixx tlxis 
txjolc. Xtr ro^piroeoxxts a« cross-lxo'W' zxxaun. 'wc&ax’tn.g a. 

{ ift.ooTitiH-ocsrxtxir’^r Hat, anci. is ovi<i« 3 a.'fcl>r a latoxr 
i sixxo4& tHo tiTa-wixxjg oovo-rs j>airt> oX axx 

; M«orix>tioiaL. TTHorc* airo ^a^os of <ira'W'irxgs of 

l>lajxt>s, Hixt a;pj>ar‘oxxtl,v' ixot 01 x 0 of tHojoa Has Hc^oo. 
n lojxtiHoci "writH ooirtaint^r, axxci tHoy Hoar* ixo rolatiorx 
to -bHo <lx*awixxgs irx w oil -Ho own mo<iioval Hoi*l>als. 
'rJ*o cliagi'anxs of an astx-oxxoxnioal oHaraotc^i* Haves 
Ix'on ^ivoTX oxcjxlanations moro Hiscarm tHan tHo 
<i riixvinpcs tHonxsol vos, and tHoso vdiioH ar'O t-Hoxig^Ht 
l»\' JPT*of. INowHoJd to Ho Hiolog^ioal aro o^jxlairxod 
[l>v liim as rojxx'oson tin^ Hxxmarx ovax-ios, spoz-ma- 
jjtt»y:oa, ooll-di vision, otc. WHat tHoy do i70x>i^<^sont 
Bimst Hes loft xxntil tHo oijxHor is x*oad- X^rof. 
<*w*Hold^s aocoxxnt of IKaooxx^s tHoory of jg:onox'ation 

oixtix*oly inaooxirato lio Has lost si^Ht of tHo 

^sii'axixix-^ of * mat tor ^ axxd ‘ form.’' axk<l Ho is wron^ 
ill ixxaHinj^ a distinotion (p. ) Hotwoon Xlaooix’s 

tiioory and Aristotlc^’s, xvHioH is sHortly statod 
ill tHo l^Hysios,’' ii. o. 3 (104^, H, 13), ‘"Homo 

froiiorat Hominonx ot sol "** in tlio w^ords tHat X3taoon 
kiK^w . 

'r<x sum up, tlxo VoynioH is an ixxtoz^osting; and 

puy^v^ilixxg pic-'ioo of i>x*o-Itonaissaxxoo worH, wHioH Has 
li- a(Tlod tHo offorts of oipHor-roadore frdm ISLirolxor to 
Lir ow-rx days- l^rof . J>Towl>old’s sxxg^ostod solution, 
Kt’H its oomjxlioatod sox-ms of oon tractions and 
■ pansions, is intrixxsically xxnliHoly in modioval 
pi^xiss and far too dopondont oxx tHo Hnowlodj^o and 
Mn agination of tlio docipHoror to xnorit axxy oon- 
tifionco. It is a first prinoiplo tHat -wHoxi a "writor 
liNcss a oipHor to conooal a discovery, in all tHo 
Historical oasos known, tHo oonooalod toxit is clear, 
the suirfaoe toxet involved ; Here, on tHes contrary, 
the surface text is clearer axxd more grammatical 
than tlxe oxxe tHougHt to He concealed. *I?He autHor^’s 
^tmosty and His learning are unxjuostionaHle, and 
!<(>irio of His x'esults are interesting proHlenxs for 
^ycHologists. Ixx conolusion, a Hearty triHixte 
nxst He paid, to tHe skill and dovotioxx w^HioH Have 
5c*«^n lavisHed on tHo product^ion of tHis volume Hy 
f*rof- XCent, wHo Has, as axx editor sHoxxld, entered 
‘iHy into tHe larxixxd of jN'ew^Hold, and Has extended 
^tid HrougHt togetHer many fragmentaiy studies on 
portions of tHe manuscript. It is to He Hoped tHat 
VcynicH xadtay find it possiHle to Hring His maixn- 
^<^ript to fikxgland and make it accessiHle to specialist 
Students.' . 

3.assw3BqLaBB;, 


A. 3MCiriror ]\fl[yat:<sry o£" ttxe F^iaoific:. 

JRosseZ JT^Zei^rusC .* an. JS^t^’n<>l€j0iC€^t iBy W- 3E1. 

Ajrxnstrong. I*P* xxviii a74r -4-24: p^lates.^ (Oam- 
Hrxdge : At tHe University JPress, IB«. net. 

AIt3WEf5TlrtOIKrO is to He congratulated on 
^i3L-a_ tHe solution of one of tHe minor mysteries 
of tHe I*acifie, for tHougH J^ossol Island lies only 
some tw'onty miles xxortH-east of Rudest (Tagula), 
tHo intoxwening ro^s make its approacH so difiioult, 
tHat Having notHing of value to offer to tHe trader, 
its InHaHxtants were Hut little known to tHo w^Hite 
man, ‘wHile tHo mexxtal HaHit of its people, so 
different froxxx tHat of tHe IMassim generally, cut 
tHem off froxn tHose trading voyages xvHicH tlirougH- 
out tHe Uoxxisiade arclxij>elago coxxnect island to 
islaxxd, froxxx tHe TroHriaxxds and MTuxrua in tHe 
nortH to Tagula ixx tHe soxxtH-east, 

It is true tHat from t-ime to t>ixne Xtossel Island 
Has loomed oxxt of its mists and rain s<3[ualls as 
tHo site of tHo eating of more tHan 300 wreoked 
OHinoso coolies in tHreo montHs, in 1 BX>B — SO, and 
to tHe nxemory of tHis groat killing, -witH xninor 
ceremonial acts of oanniHalisxxx extending down to 
tHe present time, are due most of tHe oooasioxxal 
vis.its tHat Have Heen paid to Itossel Hy government 
pax*ties. Our knowledge Has tHxxs HitHe^i^^ Heen 
llxxxitod to a few official roport^s, xvHicH^ naturally 
Have dealt mainly witH tHe instant purpose of ecCcH 
visit, tHougH enougH of tHe language w'as recorded 
to indicate tHat tHis difi’ered profoundly from tHose 
sjjoken elsewHere in tlie aroHipelago. GCHere Has, 
indeed, always Heen a special « 3 ^xiality of isolation 
aHout ISossel, and even raidei-s froxn tHe more 
western islands seem to Have given it a wide HortH, 
Now, tHaxxks to Mr. Ax-xnstrong, we know- tHat 
tHougH its inHaHitants differ in no essential pHysioal 
oHaraoter froxn tHe otHer soxxtHexrrx MTassixn, tHeir 
culture differs profoundly froxn tHat of tHe latter, 
w^Hile HotH vooaHulary and grammar reveal tHe 
underlying norx-Mlelanesian equality of tHe language. 

tT'He Islanders are totemic, -w^itH descent in tHe 
fenxale line, and tlxey xresemHle tHo MTassim generally 

in tH'eir system of lixxked totems ^Hird, plant, fisH, 

snake ^tHougH Here tHe plant totexn is tHe xnost 

impox^axxt, w-Hile tHe totem snake Heoomes a god, 
and is often regarded as axx individual ratHer tHan 
a specip|||«£' moreover, tHose snakes tHat are oon- 
sideredL as totems are avoided and fecured eqi^riaHy 
Hy all claxxs, irrespective of tHeir totems. .THe 
remaizxing tHree of tHo (pxrixnary ) linHed ^Kxtems 
soareely seexxi to He avoided or respected, tHougH it 
is pxroHaHle tHat a persox± would not kill or eat tHe 
Hixrd totem Hit His fatHer^s clan.' THus, even so wefil 
. . ■ .c- ^ I - 
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or‘|^£i.n-i:^cl aix ijriHt;lt^ia.tJ:ozx as tifac? ‘ linltocl tiotisiniBiax * of 
sout/lx>-oast> T^ajxiia Ixas Ixoesxi. sfiajxodt -fco a jjairti irx 

<3xxtiii*oly^ zxxxoacjxoctioci st-T-ixc-txix-o of l^ossel Xslaxxci 
x*olxi^ioix, wliiolx M^x*, Ai*TXxst.x*03xg closoT-llxos as a Ixior- 
archy of i^ocis witlx a sxxjxx'oxno cloit>Xi» Icixowix as 
Woxxajo, rosiciirxg oix Moxirit* Tt,ossol. Woxiajti 

oi7oat»ocl -fclxo islaxxd l»\x't. ixot- ■trixci raco of rxxoxx, 'W'lxo 
dosooxxd fx-oixx iIVLIxasi, a |?ocl iixvif«cl fo IFtossol Ixy 
WoxxajO in. ox*doT“ flxaf Ixo l><;»oorxx<-^ -fclioiT* 

Xii-ogonit/or, and if is fo !IV1 Ixasi, xiot. W<>naj<>, t-lxat: t.lxo 
origin of xxxarxy^ oloxxioixf.s of cixl-txiT**^ is asc;i’il>od, fox' 
oxamj-xlo, filxo dof^, flxo axxd faro. 

fioforo K/Ossol, or flxo oflior islatxcls of fho JL^oxxisi- 
ados, oxcisfod flxorc^ x^sr^as onl>^ ojpon soa and roof, 
Tlxo roof "wixiclx now^ sixrroixnds If^.ossol onolosod a 

lar^o lagoon, fixo floor of "wliioii A^v'as Torxxo’wo froxxx 

oxxo x>oinf of "v^iow flxo land of flx€^ doacl ^vlioro flioro 

oxcisfod axx imxxxorfal zraoo, ■w'Jxoso oliiof was Woxxajo. 
.A-ffor mxfold goxxorafions, Wozxajti mado flio land 
wiflxixx flxo roof, axxd Ixinxsolf rojxairod t<y a xxow Ixorrxo 
on IVIf . Kossol, N^gwo, Ixis alxidin^^ jxlaoo af fixo 
Xxrosonf day ; flion^lx f.lio xxxysforioxis island of 
DL^oa, af flxo oasfoxTLx oxxd of flio roof (w^lxoro rrxany of 
■fclxo ordinary -words of ftio Jfcfossol laxx^xxa^^os nxay 
xxof l>© xisod, and -wliiolx is ri| 2 Cidly fal>oo fo -womon), 
is also ro^ardod as flxo Ixotno of “Wonaxo fo a loss 
dojgroo only flxaxx I^gwo. 

Affor oroafing fHo land, WoixajO to ado flxo cloxxds 
and flio sfars, Ixxxf nof flxo svxn and flxo moon, and 
flxo cloixds fliaf alixxosf 3 porx>otixxally oovox* ifossol 
aro flxo aslxos of flio ftrst- JSjto, wlxiolx Ixo flxro-w nyx 
info -fclxo slcy fco oonooal fclxo island froxxx fclxo oldor 
island of Sixdosfc, 

"Wonajix and Ixis jxooxxlo aro considox'od fco Ixa-v^o 
oxcisfcod in lixxxnaxx forxxx in Tomo-wo, Txxxfc on lifcossol 
1x0 fcalcos fclxo form of a snako Ixy day, fco roassxxnxo 
Ixis Ixnman form afc niglxfc, IVCosfc of fclxo gods liav-o 
fclxis doxxlxlo olxaraofcor, alfcoxmafcing in fornx l>ofc-woon 
fclxo iinman and snako, fclxouglx oox*fcain of fclioir 
.company fcako fclxo slxajpo of ofclxor anixxxals, axxd 
xxxany aro normally sfconos. In fclxoir snako form 
fclxo gods aro dangorons fco xxxan, axid aro sxt^xjxosod 
fco Ixooomo of onormoixs sizio, and fco swallo-w any 
liximan Ixoing wlio lx as fclxo fcorxiorifcy fco apjxroaolx 
fclxo sacrod jilaoos in -wlxiolx fclioy oxist.. 

Snoix saorod jxlaoos aro rxxany of fclxo shrixxos and 
aroas oallod IKaolx is oonoornod -wifclx somo 

olxjoofc or jxrinoijpio, axxd offcon oonfcairxs a sfcono -w'lxiolx 
rojprosonfcs fclxo sxxlxsfcarxoo or equality wifclx wlxiolx fclxo 
doals, for oxcamjxlo, fclxo original Ixnndlo of sago 
Ixiddon l>y "WonajO is now a sfcono in fclxo sago 
IMLoroover, “ sinco oxrory god is assooiafcod wifclx a 
and many of fclxo gods aro» in a oorfcaixx soxxeo, 
fclxo fcofcozns of olaxxs, wo slxonld oxc^xocfc a division 
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of roiigioxxs fxmofcioxx amongsfc fclxo olaxxs and axx 
assooiafcion of olans vdfclx jparfcioxxlar f/etbet. Tliis, in 
a gonoral w^ay, is ooxrfcainly fclxo oaso, Ixxifc I was 
xmal;»lo fco ;j>rovo fcHafc a givon 'yaJxx, is al-ways oifclxor 
^xossossod l>y or oonfcrollod l> 3 ^ fclxo af>ixroy>riafco olan, 
fclioixglx fcliis may l>o fclio oaso. Jfc was, Ixowovor, 
fairly oloar fclxafc fclxo gods aro of o<^nal ixxxjxort-anoo 
fco all fclxo olans, and a givoxx god is xxoifclxor j[>arfciovx- 
larly favoixralxlo fco xxox* favoxxrod Ixy fclxo olan 
fcofcotxiioally aseo<;iafcod xrifcli Ixis 

JMr. A.rxnstrong givos a long lisfc of , w-'liiolx, 

if in fclxo lxigHe?sfc dogroo clangorous if ixoglocsfcod 
or raslxly fcrosjpassod ixfxon, aro also fclxo slxrinos afc 
•v\-lxic5lx oorroefc fcroafcixxonfc- or c^ciroxixotiial c’-xxsiiros t.lio 

-W’^oll-lxoing oa<3li mox*o or loss rigidly in itiS o-wn 

sjxooial s^xlioro of fclxo j>ooj>lo. “*■ ’’rixo mxiv'orso is 

liko a xxrxaclx inoi, -witrli a fow" ojcfxosod jxai-fcs, w^liiok, 
so long as fclxoy aro kojxfc oloan, onsuro fclxo sixrxoofclx 
W’‘ox'king of fclxo w^liolo. 'X'liafc is tlxc-^ olxic^'f x'oligioxis 
dxxfcy of man ; Ixxifc fclio ixxaolxino rocjxiix'os oiling afc 
tvinxos, and -wo find fclxa'fc fc.lxis is a more' diitv 

of fc-lio i>i*iosfcs of oorfcaixx of fc/lio rnoro ixxxx^orts nt. ol 
fcilxo fc.li afc givo tx Ixoncjfiooxxfc i*oaofcion.” 

Tlxo oxLt.raordixxarily coxxxyxlox: xxxoxxctfcar^'- sysfconx 
of fc/lxo island fc.akos xxoarly fc.liirfcy |xagos fco x'xci-xlaii x , 
Xfc'S oomjxlioafcioTxs f>omxifc. of ixo xxxoro fc.-lian fclxe 
monfcion of ifcs oxrisfconoc-^ ixx a rovio-w sxxolx as fcliis. 

nrixo volixmo Ixogixis wifc.lx an adxxiiralxlo infcro 
dxxofcioxx t>y X>r. Xf addoix, -w'lxoroixx xxro assoixx Ixloc' 
axxd ooxxsidor^d fclio availalxlo dafca coixoorixing fclxc 
jxlxysioal olxaractox's of fclxo JMassinx, and ■fclxoro ax‘t 
ajifiondioos Ixy IVIr, Arnxsfcroixg, givixxg C^) **• 

Ixisfcory of axxd IxiXiliograjplxy of fclxo islxxnd, (:2) 
aoooxxnfc of fclxo jxlxysioal nxoasnronxonfcs of 
ixxlxalxifcanfcs , and (3) an ossay on fclxo gonoral fclxoox*y 
of fclxo classifxoafcory sysfcoixx of rolafcioxxslxi^x. 

To sxxxxx xxy> : fclxis -w-ork, fclxonglx nofc fco Ixo i-ogardc'd 
as fclxo final xnonograjplx on Xfcossol, C!onsfcifc\it<^s 
an inxfxoirfcanfc and loxxg - dosirod addifcioxx fco our 
knowlodgo of MTolaxxosia, C.^. fX. S. 


A Orifcic of IVIodfsirn Biologry- 
Afoderw. -* « of 

'm^TVOr of ^Ti.i.rwvctZ JT^ife. i-Tt r&ltx^ti.orh to JJidT C^on-} 
ctThd 1T*Ii€.ori€^ . 33y JT, TT. Oxxnnixxglxaixx . X*j;».| 

xcii -4- (I^oixdon : J^ogaxx X^anl and Oo., I-.fc.<i.,| 

J928,) 10^. ed, nofc. 

r“JJ"^HAT fclxo modorn faslxions of txioolxomisfcry aii <3 
J— gon ofcicxal sfcndy Ixavo rosnlfcod in most, valnj 

alxlo oonfcrilxnfcions fco fclxafc rafcixor inoolioronfc mass oC 
knowlodgo wlxiolx wo oall Ixioiogy -will Ixo doixiod 
no 01X0 i fclxafc fclxoso mofclxods Ixavo sovesaro linxifcafcion 
is nofc x>orlxax>» »o ofoarly iroaliood. Mxr* Otnxningixaru^ 
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rliose^ M:i.a,rls.«<i ln<lex>e»ucloxi.oo o€ i:n.int<l is Ix^rkowin. ci^riLcl 
-a.lxxcMl, li.ebs in. ^>11.1^ l^ools: & leL^&TL lo^^ockl 

[itolli^emoo "fco iilio 'fcliciorios s^jt^dl oono^I^tie etirlsin^ out/ 

►f t-iiosej riew dLisoi j>lin.^s , £i.rLci Hcbs foirouglit; out; botuo 
*f t.lrjitiii* ol^vious limit-a^t-ioTXs. His stiirn lusbs t>oorL t;o 
t^Hc^ 'V'a,lidLi-fc 3 ?' of t>Jhose» nriodoi-ji viow« a,j>X3lyio^5 
lic* 2 n fo t-he f uxidetiMc^xiffitl q[iiost.ioxxs of Itxioloi^y irx 
n’clc^x* to SC5C5 x%^liot*la€Mr t-lntcw »«i,t4sf a.otoi7y 

t-JXSAVCiX*S. 

IWtr. OLLTXTxiTi^^lia-iin a.ooox>t'« fit ^ooci jxfitrt. of t-iio 
^<>xxo solidly Ixfitsod on. fa.ct., l:xe» is i>y no 

iit^yxrxs incilixxod t/O s^w'^fitllow' trlxe? nmt>a.t>ion-soloct>ionist» 
riow A^'iiioli is ofycijre*d t>y t>lie IVfox-^fitn solxool fits fit 
iiifHcioxit- ox; jxlfitxxfiffcion of fitdfitj>t.at/ioxx fitnd ovolut-ion. 
Elo c*oxisidoT*s t-lxctt flxo sort, of faots ostfitlxlislxed lL>y 
Jk* stixtly of IVTondelifitn inixoritfitxxoes f^ro of a, difforont 
>T-<lor fitnd of minor sij^ixificstnoo fits ooznjxfitrod xvitix 
fitiso tixfixt ooxxstitxxto tHo nifitjox* j»rol>loTns of fitdfixx>t£t- 
i«>ix. r€-ofix.x>itulfix.tioix, f nixotioxxfitl dt^volojnnont, fitxxd 
lit' likio. i’»"'or tlioso ft dilToroixt Iciixd of oxjxlfitxxfittion 
uirt'd, fitiKl is iix tlit' ixxftin still to soolt. 

Mr. Onxxiiix ijtidiftxxx is ocixifitlly oriti<5Stl of tlio clfitixxxs 
>f l^ioolxomistx'y . Ho roxindly fitssortw tHat “ Ino- 
•liojiiists liftv''o xio truo ooxxoox>t «oix of tlio 

ifo fitt ftll. V>t‘<jt*txiso tlioy liavo tlio svxl>- 

ic‘c*t fi’omi tlxo olionxictfitl y>o±r\t. of viow* and Ixavo xxot 
-viiitfliod living or^axiiwxxxs from any ottior j^oint of 
V LOW". It. is vor 3 ^ ixot aixsoln toly oc*irtain, 

I lutt lifo is fit j)ltoii€>moixon -wliiolx is altogotJhor 
litForoxit- fi'oxn tlio olionxico-x^^'^^'*'^*^'®'! X^rooossos 'wiiioli 
^tlvo Ijotli ixxsido and oixtsido tlxo organism, 

l^oolioniL^tr 3 ’- axxd tlio orclinfitr^^ 

odioal sciiiso troat tlxo orgaxxism as an ongixxo in 
tiojx at a givon xxionxont witlxotxt rogard to tHo 
Tfixst or fntxxro of tlxo organism ” (l^- -1)- Hiology is 
jtiot, fitiid oan xxovor Ixoooxno, ntxoroly oontx^ctra-tivo 
liif^t'slxonxistr^’’ . 

'^i’lxoso fitro tlxo ixxaixx oritioftl tHoxnes of tlxo l>ook., 
and tlio^?" aro dox^-olox^^cl 'witlx m xioli Jkixxowlodgo, 
fiiirnoss, and acxitonows of Jndgnxoxxt. IFor tliis 
litloiio tlxo txools: dosorvos oarH^fnl study, oisx^^csietlly 
[by tlioso tvHoso onthusiasm for ^ soino no'w* tixing * 
p<‘jxds tlxoin to xxnoi'itioal aooox>tanco of tlxo latost 
t >c*trinos. 

llowovor, tlxoro is also a oonstruotivo sido to IVTr. 
[f-'tmxxinglxanx's Ixoolc. Ho dov"olox>« intorostixxg 

^ ay tlxo nxodom JL-arnarckian tlxoory wlxiolx lio Has 
Irt'ady outlinod ixx 1SX>S and iix lx is H-ormoxxos and 
iorodity — (102X>. Ixx tHis ooixnoxion He gi-v'os a 
n<^>st usofxxl oritioal acscount of xxxodontx xvork oxx 
lie- traxxsxnission of ao<xuirod clxaraot;«*rs. THoxxglx 
oonvinood tlxfitt xJsdtHout sxxoH traixsnxisslon 
^volntioft ia ino3c;plioal>le» ISSLr, OuxxningHanx does not 
1 .II 0 W tixis Ixelio^ to znitigato tlxo soxrox*ity of 
Ho. a07e, X2533 


analysis of tHo ovidonoo roooixtiy addnood in faxronr 
of tHis traxxsmission^ xxotaHly Ixy ^ornior and 
3BLaxnxxxoror. Hartioxilarly interesting is His aooouxxt 
of ISf cX>ougall 's oxtjxori xxxoxxts on tlxo inHoritanoo of 
aoqxiirod Halxits ixx rats, 

Xn tHo ooncluding oliaxxtor, IVXr, CJuxxningHam 
sketcHos, Hut uxxfox'tunatoly does not olaXxorato, His 
otv^n jxXiilosox^Hioal x^^^^ition.. Tt is oxxo -witH xvHioH 
tHo reviewer, at aixy rate. Has muoH eym- 

X>atHy, Xn IVXr, Oxirinixiglianx’s view lifo is ootor- 
nxinoxis ■wdtlx somo degreo of xnixxd or oonsoioxisxxess, 

“ THo ^riixcix>lo of oontixxuity ax>X>li€^^s Hero as ols-o- 
vt'Horo ixx evolxjtioix, axxd so far as I oaxx seo, tHore is 
no x>^ssiHiIity of sex->aratixxg lifo and oonsoiousnoss, 
THo difforoxxoo Hotwe^on tHe ‘ nxirxd ^ <xf an oartH- 
xvorm or an axnooHa and of a xnaxx may He very 
groat, tHat of an oartlx-Avorm is xxxoroly a x>otoixtiality 
ratlior tliaxx an aotuality. Hut tHe difforenoo mxxst 
logicrally^ Ho rogardofl as a diiforoixco of dogreo, not a 
difforenoo of kind, Xix tHis soxxse ox^oxx jdaxxts may 
Ho oonsidorocl to Have tHo rxxdimoixt or x>*^'toxxtiality 
of ooxxsoioxxsxxoss axxd mind (l>- 

Tt is true tHat for tHo scienoe x^’o may 

rogax'd tHo orgtxnisnrx x>^3rol3’’ oHjoctiAroly , and aHstract 
fi'om its asjxoot. Hut ixx so doixxg xve aro 

artifitriaily' linxiting tHo soox>o of Hiology and pfiur- 
Muixig tHo *** ooxnx>lete x>Hysico-oHexiiioal 

oxcj^lS'nation of tlxo living tlxiixg. 3VTr. Ounnlixgixaxn, 
v^’hilo rojeotirjg axx^r dxialisnx of X>ody and xxxind, is a 
vital ist in tlxo sonso tHat Ho regards tlxo lix^ing orgaxx-^ 
isxxx fix^ Hoiixg, if a nxoelxanism at all, tHoxx a nxooHan~ 
ism ossoxxtially different fxrom a^ny inorganio, 

xxon-lixriixg TneoHanisxn . "* * Tlie trxxtH seems to l>o’ 
tHat ‘ xxxocHanisxxx ^ is a more aHstract ooncox>t tlxan 
‘ ox'gaxxisxn axxd Vr^Hilo it nxay Ho very useful in 
Hiologioal rosoarcH, as events Have sHow^n, it is 
inadeejuate "W'Hon we oomo to taoklo tlxe major 
nroHloiixs of doveloixxnoixt aixd evolution. 

E. B. it. 

Funcla.xxienta.1 Pxrinoii>ies of Ra.dio 
Oommtjnica.tion. 

of JR cidlo Oorrfixw.'axx xcuf . Hy X*rof. doHn 

XrX. IVloroox'of t , assisted Hy A.. Tixito and JE*rof, 
W- A. Ourry. Becond editioxx, tlxorougHly re- 
vised. JPx>- xiv -t- 1001 . (Now York : doHxx 

Wil f^iSTxd Boixs, Ino. ; Xl^ondoxx : OHai>nxan and 
XXall, i-td.^ 102T.) €>dr. xxot. 

scioxxco and of rfiwXio eommunioa- 

-JL tion Have dovelox>«<f »o rax^idiy during tHo 
past ton or fifteen years, and now. cover suoH a wide 
iieid, tHat it Hcua Hecome ImposslHle to confine an ' 
adequate teoHnioaX d^i^soriptipn of tHe snHject witHin 
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t>lie coveirs o£ vol\ixici.©. Wliatioveir a.lt^x-a.'tion 

may -fcalco plac© oix t>Ho j>ract;ical ongirnee^r’ing aido, 
liow^ov^r, it is tinlikely tHat tlio fumdanaojxtal 
I>rin.ciplos of the generation, transmission , axid r«?- 
oeption of electromagnetio waves will l>e materially 
changocl ; and it is w'itH sixeli prinoiples tliat the 
somowhat formidafele volume conxpile<l l>y JPi-of. 
IMCorecroft is concerned. Tt is the sooojxd edition of a 
hools. 'witli w^hich many radio eixgixxeers arci already 
faxrtiliar ; and although, as xnentioned iix the 
preface, two chax>tors from the first edition have 
heen deleted and a tliird has Ijeon considcralxly 
reduced in length, tl±e amoxint of new material dealt 
with is sxicli as to hrirxg the presexxt volxime xip to 
just ahove one thousand The newcomer to 

the wireless art will prohal>ly he ap|>alled hy the 
size of the volume, hut thci*e is no douht that the 
serious studexxt and the technical engiixeor will find 
the hooh a nxine of information and an extremely 
useful text- hook. 

The first chajxter of the hook deals witli “ Funda- 
mental Ideas and l^ax^^s,’' and leads the rcacler 
c^uiokly hut firmly froxn the electron xip to the 
prox>erties of altenxating currexxts, with their 
associated cirexxits either alone or coxix>lod togetlior. 
Mlany illxistrations are giverx of alternatixxg curreixt 
and transient phenomena with the aid of oscillo- 
grams takeix at frecxuencies of the order of sixty 
cycles second. Ohap, ii. is devoted to a detailed 

corxsideration of those most imx>ortant electrical 
resistance, iixduetanoe, and capacity. 
The utility of this chapter is consider ahly enhanced 
"l>y the inclusioix of many fornxxxlee and tables for the 
calculation of these practical wireless 

circuits. It is interesting to note here that in 
oonnexioix with mxitual induction and screexiixxg, 
the author is clearly ixnder no misunderstanding as 
to the x’elatioxxship existing between electric and 
magnetic fields. After the above introduction the 
studexxt is taken in the third chapter ixito a study 
of the oscillatory ciroixit, which is f ixxxdainental to 
either ti'ansmissioix or receptioxx in radio. 

For some reason which is not q[xiite cle^ar, a 
desorix>tion of the various types of antennae hy 
means of which the oscillatory currents are con- 
verted into electromagnetic? waves is delayed for 
several chapters. The fourth chapter assumes the 
generation of sixch waves and descrihos briefly the 
main phenoxnena met with in the prpjxagation of 
waves over the earth’s surface?. This chapter is all 
too short for the subject and most of the 
Fnglish work carried out since^lO^l is omitted ; hut 
“we mxxst neither forget the title of the hook nor its 
presesnt sisKe^ The .propagatiotr of eleotromagnetio 
No. 3076, Voi.. 1^22 j 


[OoTOSElifc 13, 

waves is nowadays moxre suitable for treatment in a 
sex>arate nxoxxograph. 

After devoting about seventy- five pages to spark 
traxxsmitters, the therm ioxxic vacuum tube receives 
very full consideration, first as a general treatment 
of the theory and operatioix of valves of various 
tyx>os, and then later in comxoxioxx witli a descrip- 
tion of the circuit arrangements axxd xx**“£ormanee of 
different kinds of valve amplifiers at both audio and 
radio Here oscillograms are again 

reproduceci as illustrating such grid 

rectification and the effect of grid bias on distortioxx. 
The various modes of producixig uixdamx>cd osoilla- 
tioixs for continuous-w^ave tclegrax>hy arc dealt with 
in Ohap. vii., while the following chaptex* describes 
the means employed for modulating sucli oscilla- 
tions and applyixig them to radio-telcx^hony axid 
broadcastixxg . As already xnexxtioned, a later 
section of tlio book is devoted to a descrix^fkin of the 
various types of aixtexxxxa? xxsed in with tlie 

means of calculating the radiation from theiri. The 
transient oseillatioxis set ux> in an antenna wl»c?n a 
pulse is apx>li<^d thereto are illustrated with furtlier 
oscillograms, and a brief consideration is given to 
loop antenxxse axid their application to direc’-tioxi- 
finding. 

Altogether the authox* has carried out liis soxxic- 
what arduous task in a very satisfac?tory manner, 
and has provided a most useful hook of reference 
which should be available to every serious technical 
worker in the field of radio cornniuxxioation. 1x1 
perusing the book, very f<?w misx>rints bav^e bee- ' 
noticed, axid the work is both ^written and x>x‘odue<.|^ 
ixx a most satisfactory xnaxxner. 

It. iS3MTTIT-ltOS:EJ. 


Our IBookstic^ir. 

’T'he. of JEZe4:>tric JRo^o^r 6 // 

Jittf^TTLat-in,Q CJ'iJL'TTe.irtt^^ Hy H- W'addicor. f’l>* 
xix -f- 3Q9. (London : Ohapman and Hall, Lt<l., 
1028.) 21s. net. 

Tms book is intexxded for eixgineering stxidonts axxd 
for electrical engineers who are exxgagod in trans- 
mission and design. All the matters discussed are 
directly useful to engineers. ^5ince Faraday ainl 
Henry discovered xnagnetic induction, the theory 
of the transformer has strongly attracted matlit*- 
matioal soientifio men. In our opinion there hfis 
been very little true theoretical progress since 
Maxwell gave the theory of the air core traxif^- 
foxTrner in ISfifi. Fleming has expanded this theory 
axid given it in a form which caxx be easily undc?r- 
stood. ViThen, however, attempts are made to 
take hysteresis A and ^^dy onrrents into aceotuit, 
we have to fall hack on approacimate^dformnlss^ axid 
in most oases “we are ignoran1t> of their limitations. 





jsr^aiyjorMJSJ 


Ooiros^BESit i3, 102533 

it> is dLiffi-Oult# <>o <^o<lx:i.oo ^CoarjoELulias f'oxr 
t>Ho iiron. oor-o t^T^fbx^.s^oi'xiiSi&ir itsroxxx - f o3rtx3ii3.1se» fox* fjlxo 
ji,ii* ooiro ‘fcj*«i/iasfojr*rriOr', t>li.o ooxiivorso O;5>oir€bibioxx is 
tvlw€Lys ]pos»il>lo, ckxxdL if -fcliLO x-esoltiS^cio xxof. oomo €>xxt> 
ooT*T*c5C3t>l3r, t^lxoxi. ibHoro TTkost^ l>o soKxxo1:>ii.lxx|^ ^WTrorxg 
witJx 1/1x0 forrrkxxlaB l>oirx^ lios’fcoci- Irx flats laoolt flxo 
liinifS/l:ioxxs of flxo fiioorios s*x*o sr&ar&Xy sfs/fod. Tlxis 
lua-lcos j>rogx-oss r*ja/jpi<i, laxaf znLrxsf soorxox* or la. for 
c'ixuso difiioxxlfios fo oxigiix.oors osirL^ flxo form.xxlflO- 
J^or oxamjxlo, fjho sfa.foxnoxxf fHa^f if xv-o a.clcl fo flxo 
T<_»j=;i.^faixoo of flxo jxrirjciary vi^lxoro is flxo ro~ 

-iiwfarK^o of flxo sc^oorxcia.ry' a.zxcl is flxo rafio of flxo 
.-;o<joixciary' fo flxo prriTxxa.ry oxxrroixf , wo ^?of fHo frixo 
t'-fToofivo rosisfa-jn-oo of flxo fraosforriaor oix flxo £>rinrx-" , 
ixi-y Mitio, is friio for fHo air ooro fraixsforinor- liof 
tst nrloTxfs Ixavo a ciiffioixlfy in boliovixxg fHaf flxo 
j'ixtio is a ooixstaixf , sooixx^ fhaf if is asoro oxl o 5 >on. 

I -ir'oixif . 

<■ iroaf sfross is voi‘y projaorly laid oix malciri.^ 
tiic* siiTn of flxo oosf of flxo oporafirxg lossos a*xd 
:tli.<‘ ovorlioad oliar^os ixx dollar’s por ariJxxJLrxx a mixxi- 
S Til mil, litxf sorrxo of fho maf Ixcmaf ioal ociiiafioos 
as, for oxamplo, on p. OS, xvo Ixavo q|[nifo 
failc'Tl fo nnclorsfand- Alfclio\i| 5 li w^o fliink fliaf flxo 
jiK'fliods of olif ainiir^^ flio formolso nsod in praofioo 
tjci voii in fixo lioolc: cjoiild lio vory c-onsidoralily irn- 
provocl, it oonfains xxixioli x>*alnalilo inform afioix for 
t'n^i noors. 

l-rn.irL'ffrhgf y T 

diG-rh ^^on O. 

CVirrons- (fdandlivioli dor Vororlmngsw^issonsolxaf f , 
Kora 11 s^ 0^0 lion a^oxx .TG. II3axxx* xind IVT. Harf- 

infxiin, -Liioforixxxg H (IX. o), Dand 12.) X*I>- Xv -4- 

13iS. (^ox'lin : Ooliriidor Horxxfraogor, 10^8.) 

^old xnarlcs- 

Jhiq f^onofios of so:?c ixx plants is xnoro 

xin j>Ji<j»xfod fliaxx in axxi trials. If is ovx^n donliffxxl 
j^xw^ far soxc aro oornparalxlo in flxo 

t\'o Ixln/^doxns. Oorfainly fKoy Ixavo divorsifiod 

lonj^ tlilforoixf linos a?rif£t flxo croafor individxxal 
iTiity and sx>€3oiaIisaf ioxx in flxo Ixi^Kor animals as 
<'-<>nfr«xsfod w*ifli fKo loss cloarly dofinod individixalify 
of flio tii^^lior w^Kiolx Haxro of ton flxo powor 

<->l‘ vo^^ofafivo xxxixXfipXioafioxx in .a<idifion fo, or 
<*v-on almost roi>laoin^, soxcxxal roprodxiof ion. If 
is only a foxv" yoars sinco sox: olxroxnosoxxxos woro 
f Jiscrovxxrcxd in sood-l>oax-in |5 plaxifs, and flxo xxxx- 
jsolvod proXiloxxxs of * sox ^ in flxo Orypfogaxxxs and 
in Ixormaplxrodifo, moxxoeoiOxis, and pxnygamoxxs 
I ’Kaxxorogaxns aro manifold , 

A. sxxmmary of flxo prosoixf position of oxxr Itnoxir- 
i Of 1^0 of sox in plaxxfs l>y a pionoor and rooo^^nisod 
aiitKorify on fnis snlijoof is of oonsidoralxlo im- 
iMirfanoo. I^rof. Oorrons doos not doal -wxflx 
plajxfs lowor flxaxx 3ryoplxyfos. Utilising Slalxos* 
l<*o’‘s forminology of lxoxno> and lioforoflxaSlio typos 
lor fXko diploid plxaso» Xxo is al>lo fo di^rido Ixis 
Bnfctjocf ^ xxxxdor fonr main, Ixoadin^s. ,ALffonfion 
liixs lafoly l>oon oonoonfrafod orx moro or loss 
<Nnnplofoly diceolons doworlcm plants, ax&d flxon^^li. 
ovoxx* amongst flkom oomx>noafions 
xliffororxf ;S^onoxl%a and ip^pooios» a affompf 

Xtoon ^made Stxx flbduii wortc fo irodnoo alX , tao 
^^xanxples detail fo tysrp ;igpswEHF«^ 

N-o. aoTe, Vox** iBstj 


xaod solxonxos* Tlxo wrorlc ^ is xllfuafrafod. tiy TT^ 
f oxf -dignres <inoliidint^ diagrams)^ and lias rofor- 
onoos to liforafixro oooixpying d pages. Axl anxplo 
list of oonfonfs is provided Ixxxf fnoro is no index . 

Jktc»€lGr^n> 3Eiy I>r. 'W'alfor I*. ’Wlxifo. 

(Axxnorioan Olxomioal Sooiofy MIonograpH JScsorios, 
IsTo. 42.) l?p. 1&4. (3Srow YorlsL - Tlxo Olxomioal 
Oafalog Oo., Ixxo., 1028.) 4 dollars. 

AnTJacoxTan If is wrriffon ossoixfially for flxo spooialxsf 
ixx oalorimofx-y , fliis Koolx is arrangod ixx suon a w'ay 
as fo l>o o<xnally valnalilo fo fKo gonoral soionfifio 
x:oador. I>r. 'WKifo Kas xnado important oonfrxKxx- 
fions fo roooxxt dovolopxnonf s of calorimofry, and 
wKilo Ills Koolx doos not oomplofcoly oovor fKo wrKolo 
Hold, if givos a good aoooxmf of fKo nixmorons 
practical d of ails nooossary in oKfainiixg roliaKlo 
osfixnafos of aoonraoy. TKo axxfKor romarlxs fKaf 
oalorimofrio procossos dopond oix fomx>orafxxro dis- 
frilixxfions and Koaf fiow^s ; f Kings xnvisiKlo, Kard fo 
moasxxxo or ooxifrol 'W'ifK exactness, ” and Ko Kas 
fKoroforo ondoavoxxxod fo sliow^ fKo valxxo of sys- 
fomafic calcnlafions ixxvolving aoextrafo osfima*f€^ 
of fKo procision and roliaKilify of fKo varioxxs 
xnofKods and apparatus omployod. 

TKo KooK doals w'ifK fnndartxonfal procossos xmd 
moasixromonfs, parficxxlar xnofKods and jparficxxlar 
ax>parafxis, and cal or i motor design and fKo plaxxxxixxg 
of ixxsfallaf ions. TKo axxfKor rofors fo if as “ axx 
oxpcrixxionf ^ and if mxxsf Ko vofod a sxxccossfxxl oxxo* 

(1) 'JT/iG JLt'ijfG. €>f^ tHG iS^iclGr'^ liy J- Moxxri IF'aKro. 

Translated Ky .Alexander Toixoira do iMCaffos. 
WifK a I^rofaxTo Ky M^anrico IVTaotorlinolc. (Tooplo’s 
K^iKrary.) lr*p. xxxi -H 288. (X.iOndon : Hoddor 

axxd JSfoxigKfoix, I-ifd., n.d.) 2<v. Od. nof. 

(2) OC*h.G f^'pcyllGirja , I^y j. lEIonri IF’aKxo. Translated 

Ky d. IG. MicKoll. 3^1>- 28T. (T..ondoxx : Hoddor 
axxd fcjf oxxgKf oix, I*fd., n.d.) Od. not , 

Tn^ firsf monfionod of fKoso f'wo volxxmos oonsis^^m 
of fraxxslafions of arficlos froxxx T'alTi'c^’s ** Soxxvoxxira 
onfomologiq^xxos,’’ doalixxg w^iflx fKo lifo of spidors, 
and wifK fKo oxoopfion of OKapfor ii., nono 
Kcks provioxxsly appoarod in IGxxglisK. TKo second 
volnmo, TKo 3poilors,*’ is ’vrriffoix in fKo form of. 
dialogxxo Kofw'oon a Konovoloxif ixxformor and Kis 
pupils : various Kinds of injurious and ofKor in- 
sects arc^ discussed in a conversational maxxnor, 
mofKs and l>oofloe coming in for fKo largest sKaro, 
TKo fraxxslafioxxs of KofK KooKs aro well doxxo, and 
fKoy sKoxxld inforosf fKo grooving Kody of readers 
fo w'Kom popular wnrifirtgs on insect lifo maKo an 
appeal . 

JDc ^rct.vhdL% GTvt'm.icThG . Crl'i €XGi,dLi ^-w-or^cx- 

ThiGi’ Ti^ttriGO^ cJoridlr'i.GG ,* 

I*or I>off. A.nfoxxio Alfi 
o I^of- Henry IMIolinari. I^p. xv -+-472. (^fklilanx^ r 
XJlxico Hoopli, X1128.) 48 nxo* 

A.m and IVIolinari’s -worfe: gives an account pf fKo 
actual position of fKo mineral acid industry vrKloK 
usefully supplements fKo oxisflxxg froafisos, since If. 
deals wit K many processes 'wKioK are not ade- 
tgi^uafely ' desoriKod m fKe standard worlcs on fKo 
suKj^oof* Xf is a valuaKXo addition fo fKo Kterafuro 
of -oKegiKio^^ioKjbcnology*. 



STO 




t:o i^tk^ Eciitior. 

o^'in.i.o'n.js a<>rr&»23fcyn<iei'rht^ , 2^ 

ce*-^« /*<j 'ULn424s:rta7c€> tr> Th^or to -w^tfv 

th,c. 't*7r'it*ir» ^€^'ec/<3<i 'i-rttert-cLti€f- Sor thlj» 

or oira-y/ otft*ir jricxrt erf ISJ'atc'Xt-k.ic. JVo rvothoe-. 'in folcern 
oj^ ct'nori.'tf'f'i^otA.^ oor»xr/<.ite^.^c*r^f -ao-ra ^ . 3 

3 Vi:airleln.S^CK €>*» X>lAt:ojms as-nd Resol'vin.^ F»«>wcs*“ 
of IVtlcx'^oscopes^ . 

Am '^’"«fca'iox^s tiirriOHt “tlnoT’e^ i«C 3 i-ist*^i<>ii. aas t c> 

t/lae* «3LC» t: xi.a,l of l-lio txi tt-i-k-ioiccw oii t-lne* v*».lv«s of 

cliaforo^^ ■%^'Iraot.l-i€?>r firo jo<-f i oiik, ov -jjorfoT^*a.tioi-k«. 

fojrii^escl fj.'V’' «v roioT<>«<*o|3o of olr^joc*f« t-liio 
clirir»€*‘trsioi:xs of 'wliio.li m.t*o not ooiX^i;j«ti'o<.l t>o t:>io 


<«J 



IFlca. 1. <€t.'i l>ltt,torr» (from 2<«»w ^e£(lancl>, cliixrtkft-^sr 0*00*1 iriol-i, n^iaistoi- 

tlcAtlon ISO ; t-Alca^^n Avitla «*.. l«or»»oi-Bion ol>J«*otf vc* ; 

<*»> piirt". ot e* ««lar*Kt*ri, 0<»0 ; <<•> Bixiciilm* *»nl«r«c*x«Ji«'n1:. olP 

a. ri€*asat.iv« t^alteii ijr><i«-*r t;l»t» ooiKlltdonH uta tx ^ l>«t. -witlx t.lio 

VO aftAo*. ClOBOX* to "tlio dSatoixi. 


of al^ioiT-lrl V->c^ <*.ojiMi<.ioi*c-M.-I faxt-lior* «>* 

I3ljic?txiOTXiori«> flnio xanoM-Tiiii^ of wliicsVi Fohlw to l:>o iiit 
tvhcbxx Tixor-o Trjaa-f^xxiCioci csojaioa of” flio ol:>joofa xrx t fie* fioJet. 

ia l.X’t*o ovoxA whoTX ofxjoofs cnxito t Ixixt iAn.cl 

t>xi-tr w'lnOTi t/fio t IxiotcrxoMM ia flxo «,j>jx«>o.T-«.txoo 

of fixes irria-^o cilxfcxxxg'oa voT*y rcAfixcIl^' «-a f.lxo focro,! |r>I«.TAO i» 
x-rxetcjlo fo ^jxjpi'oafxcsfi ox- I'esoesdo fx'otti 1 -lxe» unovt^xx aorfixeso. 

'Jf'Hia i« woll illxaaf i'a.fe»cl irx 1 , ex, />, eLod e* i ex is ex 

jplxof ojart*«.f>lri of ex JSJoxjv^ jS!Soo.lexxxd cJLitxfoxrx, txiei^ixifieietf ioix 
l.f> 0 , t:a,l<e^xx 'wiflx s. xV irxirif toT*Mioxx otajoot-i'V'o. ri'’lio 

di*xrxx€ 5 fesx* of flio diso is 0 - 00 - 4 - ixx. Axxd tlxe^ clofs a.x*€s 
sox^a-r^-fod txy i^oV, ixx. ; is ta,xx OTxl»W 4 Qfoxx>esiit. of yxxr-t of ex 
<x-r)i».gprijLfio«*.-fcioxA It^OO) j o «, sixTxil»x.r oexlta-x'^oixioxx-f. fx^oxo ax 




ITXG- ^2. lax> f*t>ot.c>«rai3l:i of « T»Sooer of pvrforateti silrsci ; <;s> j>l»oto*yr«vx»lA 

froxrt an ox>l«r*Jtecl c*oi>y of « cjti a •tniolt X>lol»Tor»\n.t<? Dim of ijfcslafinc, 
f;lie focsal of Xn«^ Iona Ixtfins aOonX k !«• from eiao 

aximnilt^ of flio Mrelaflnv l-»ort«t^« ; (r-y Binxilar enlare^-mt^nfc of iK<’lat.ixAa 
j>rint, foval i»laMe of t-ho erjlar(cin« Joxxa Oelnjat croineiUent: wifD 

t-taf? floor of tli« <Iei-»i*vaiHion Dof-wesc^xi trD«s l>Ofc»»v». 


no^etfixTO fexlce^anL xtx. flxo saume* e-oxxdifioxx axs <x, l>iif 'V’v’i-tlx 
tslrio fooa,l x>laTxo «y« iff- closesx* fo tlxo sliilo. Ixx 1, 

fl-x 42 * dof-s AX]pX>e&x’ ei-s l^x-ijs^lxt oix'eiXxlsLx* j3fcxt.d-xos, 'wliilo 
irx lb**!#?. 1, o, t:rie» clofs «.x*o dexx’lx: and ai'o soixetx*afod fyy’^ 

w-oll-xxxax'l^csd Ixoxagorial Ixoxxxxelax’iefs. 

•Xlioso ajrxpMo^afaxxoos carx Ixo o7cj>lainLod if t-Ho sixx-faco of 
tflxe^ valx’o is e’fovesx’od witli c30t»x-«>>c 1>ossos 

sox>ar*ati«.-»d V>y fx'oxx^lxs vs.^ifclx sorxxowlxAxf. x”oxxndod <3x*oss seso- 
■fcioris. ’jrir-i& ixexsses aof as ooxxdesrxstxx's, axxd wlxorx fixes focal 
jxlano of fixe oI-Ajcof-ix^c fliati of fixe Ixosscs, 

fixes latfoxr stxow fc>x*ii 5 lxf> imai^os of the sc>xxx*oc of li^ixf . 

Of coxjix*se, xxo vesrj^/- |a?ood ima^ro esaxx Ixe xxi*odi3oexd Ia^' 
a lexxw fixes diaxxx-otcitx* of wlxiclx ' is orxl>?' f’W'O or t>lxx^e 
wavo-leari^flxs, Ixxxfc fixes 1r>«.>ss<.j>s do xxrocixxoe soxxxc ooxx- 
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coxx'fcx'afiozx of flic x-ajys xxassixxy? tlxx*oxxg:lx flxoxxx, axxei flies 
sisco of fixe? Ixi’i^lxf ;|pafclx fexcxxscd hy flio xxxi«jro«coi 3 es 
v^af'ios wiflx fixes disfanco lxe.»fwccxx fhe focal jxlaxic of 
flic olxjocfive^ a-rxd flic fooxus of fixe tsosscs. 

Irx 1 , e, flio focal flxe^ rrxie*i’oscox>e> 

coiixtfidxxs -wiflx fixe floor of flic 'vailcx^ scyxaratixxj^ flio 
Ixosscs, and w'lxaf is |>Hof OjB?ray>lxt?>el is fixe vix'fiial imay^c 
formed !:>>' 1 Ixes conoav^c t-roxiyrli wiflx somo of fixe 
dcjixcxxdCTxf difl*racfit>n Isaxxds. 

TJ'or flits salec of oomyxax’isoix , a surface sinxilar fo 
flxaf tissijrnctl fcsi- t-hts diatom valve, fcsnt e>n a lar ^*5 
scale, WHS j>i*cy>arcd l 3 ;v- yxlxof ofTrayiliin ^ a. yiice-c of yxesr- 
fox-afed 2 iine 5 ( 2 , Vat) and flxis on a fliiclx: 

filnx of Ixiclxronxafcd yydatinc. 'II^lio Ixicliromaf c v’-as 
resmoved lx>' soalcinjac in esold xt'-afor, txnii fixe jxlatc was 
flxcn fxlacctl f<»i* soixic fintc In a fairlj,^ sfronjr soliitioxx 
of ^l;\’^cox*inc, and allowed fo drain. In fliis wvt.y flic 
nn alt ori'it 1 sv\'ollon #j;-clafinc remained as convene Ixosst's, 
w^liicl*, fliony^flx rafla'i* fJaf oxx foj>, xddded rtssiills A’-cr.v' 
simila-x’ to tliat- ol>faine 3 d from tlxc diafoni. JRlxoto- 
p;ra jrxlxs coi-rc»s|.>orxdin>r t<> ^ aixd c' of X^’ijar- 1 arc ^iven 
in O and r of I'^ipr. S 2 . 'X’lxc rnarlein#,? on siidi diafoiris as 

.-‘I nf/'ixlctt'ix.'rn. or ^-4 . 'jfGllxxt'.'itJ.o cliff ci* jxrol>*xt sl v fi*c>m 
tlic-s c-oai'scr foi*m onl^-' in scale*. 

J rcnicmlxe'x* seeing af one of flic ffoN^al S*HOf ict- v’ s 
soir*^es ax yxliof ojaci-AXjili of ^ . ;/>e//vec*/de* t Axlccn l'*v nil rtv- 
vdcslcf wiflx citiarfse Icxxscs, xs'liioli mixxlit vc-r^ xx-c^ll 

Ixavc l>ccn stiysyxoscd to x‘ 0 |>roscnf ax yxicce of j serforAxt c< 1 
aiine^. In IKTO, iVIcssrs. l*owt^ll and l^caltxixd sliowif'd 
me* ->1 . '/iGlln.Gittrt. under a ^V. i»nmesi*sion Ions, anti lici’c 
flic valves AXfxixe^AXX'e'fl covered xviili |">Axrallt*l l\ii<*s so wt*il 
dc**fine*'d flxaf if scen>esd that, scv'ci-al more* lines 
liav'e^ hejcn insortcxl lxetfw<*<in fhem. A small al foi’af i< sri 
of adjnsfmcnt, lioxcc*-c-esr, <?liaixjafc< i flio < lirvcfioti of t li< 
ayxjiaretit lines, and in on«' tjontlition the fiv“o sci’i**!- 
xver«s hofli v-iwihlc, tlscir int e^x'section MXi^y 2 :«*stin|j: tlr >1 s. 

*T>iAs latcs J..,ord l-</«.vlci^lx -vt^as, i hi sli<*'cc, tla.* iii’sf ft 
yioinf onf t hat, flie^ resol v’ln^ ixoxyer t sf xx lens (xv^hid' 
ma^'' he d<*tine^d as flics least di.«ifAi.nee v*ltidi must 
seyiarate i xx’-o ohj<>cfs if flxeir imrt| 3 C«'s Axrt* also ft* o|ij>a*axi 
sejxaraf csd > deyxcxxds on tlic cl i ff*>rcnc*cs <->f^ t l-o c->|Xtic*AX 
le?ny 2 tfh of flic x*ays from tlic olxjt*tsl.s to tlscir I'csy >ce*tivc 
iniAX^es. It* flxis cliff esi*csnc*e 3 > docs not e>>c< 3 e»<*d a t|tiAxrte*^ 
of a wave -Icni^f lx af leasf, fhcii’c xx’ill he* no rc*al s€*y>ar< , 
fion ; axxcl for csornyxle^fe scfiarafion ax differc^nce of ne^ 
lesss fliaxx a liixlf w'ax^e-lenj^f h is rccyiiisite. ''I’liis .sljxfes 
nienf afxyxlics fo all oyificsal insfmme*nts, Imt tli^ 
a^x^xearaxxces in tlies lidd de*f>end in a y^i'csixt »n«-*ism'o «>ji 
fhc i 111 irniixaf ion ; W'htsflxe^r, for e^xcAXixxj >le*, the* ohjcc-l*- 
are seslf -1 ixrninons lilcc^ stAxrs, ox* oht *xin tlie* 
xvhioh fhe?^* arc seexx fx*oxxi ax cscimmcsti soiircse*, ixx vxhic'Ij 
CAxse there* is ax fxhasic? relation lictxx’-eejx tlie xx-av^os lu 
ca»c*>i rajv*. 

JMic?x*os< 30 f list s seem fo Iiaxx'cs an e?ca#^y?erAXtecl idesa t^T 
fhe rosolvixx^ j>ow*ex* of fheix* Ic^nses. 'VV'ith Axn c>hjc*<'t 
e'onsistin^ of a.lternat*s o-f>ac|ii€e 3 anrl f. x"‘ansyxai'enf Iine*s tni 
a jxlane film x?*ex’.y' fhin oonxj 3 ax*od -wiflx fixe wax-e-lenj^ft 1 1 * 
no ohjeefive? (no rnaffer w^haf its rmxxxesrons a|->ex'f ixro*s 
Txiij^hf l>e», or vx'hat form of illmninafion w'as enxfxloycd ) 
coixld sefxarafe fhe lines if fhe^ir sjpacinp? was rn\s*li 
less fhan a virholo w^av^e -length- In .d . jpaZZ*.^c?a*da tln‘ 
s|L>ac-in;g is ahoxtt half a xvave- leixj^th, and the facf t lint 
flxeir rcsolxxfion is i*e*adilv etRfoofesd in ordinax-y 
si lows fhat fhe stirfaoe^ of fhe valve is nnex^en. A 
diffei^ence of olevafiorx of a f*wo-ht».rxdre<i**f hoxisaTic 1 1 h 
of an inch hef^-een fhe hills and v alleys woixld allow 
x’idj^es or dots fo he disf in^xislied,. w^lxile if fhe etirfs**^' 
w*«’>re -yxiane fhey xvoxxld he xxrxreoo^ifnisahle, 

A* :m;a.i :.^00 fc. 


» Btax'inj? Orescemf, iKacefer. 


Trii© onlr te«iti plateM Iti wKl<sia, 4 ws> .fewr *m» X IcJaciw, 

«iT»i:>ro«.olic»<a, asir© tfioB«» wtifcilx X rwH^jaToa taitio« «6L«tliyl 
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^jisr^ar zrjstM 


IVCetilicocl oiT ]Px*ef»a.arl>&^ jSt«crtJLoKx.« of l?'o«»sll 
crontuaixm^fed £n Gos^l Sculls ojr in o^l^oz* of 


Tricyt/lnocl < 3 <**aw^ril 3 c»cl ii». l€»-t.t,er 'Wtt« <i«yvi«€>>cl io. 

•<tllo.t>OT*«. 1 :-ioxx -witilrA lJ>r'. JFt. <”i. Klooi>rxx«fcrx« of XT-t.roolr>.fc* 

,V flat. «^AJrfa«50 xxAo«t> of all loo o\-if> oi- f^vounrKf on. 

ooal l>all oi* ofcluof j>ofir*ifio<l roasa j|oa**allol -to f-lxo 
pJaitos? in. -wloictlx flio soofioiow at'o x'oc^ ixii'ocj t 
mii'facto i« |; 5 ’roxi 0 .cl i?t* riooth, l>ot: a fi»xo f^olif^lrL i« xxot. 
txt'Cto^Hai'y - TTlio mjF'faoo Ik t>Hori irifx»xiiox**-*o<.i fox* a 
loflixife-j lexx^^t-lx of tr.ixoo irx a.xx c^tolxixxj^ »siolxxt.iorx of 
fj>-<lr*<>cslilox’io aoiH-, fliio of>'fcixxxvixxx ooxTtooxx-t.x*af ioxx Tooixx^ 
rt’Vvxjal lr>>^ -tx-ial. ’T'lio aoici clissjsiolvx^Ht a-wa^?" a film of tlxo 
*a T-looxi a'tio of "wfii**!! f.ljio ixxaHw i« lai')^oly^ x*oxxx|Oo«o<l, axxci 
riio filarxt; sol>MfaTXOo ooxitair»o<i irx t-lxo film is?* loft 

l.o!xin<l, *Htaml ixx^ irx r-oliof aloovo tlxo fsiiirfaoo- *T*lxo 
-^iti*fac*o iw 'wawlit>ffl oavof xxlly arxcl cix’iotl. A. «olxxtioxx ox* 

fltticl, 'v\-'liic?lx orx cir*>^irx^ ox* lxar-<loxx.irxi^ for*m« a toxx^arlx 
film, iM t-liorx fOoxxT*ocl x^vor* tiao s^sxxi'faoo atx<l allo^woci to 
IfV' or- liar’xlori. SSov’’OT*al aolvit ioxx» IxaA/o looori xxsocl for* 
tVii« fatirf >OJ«4t- ; tlxo >r€^*=if- xxj=* x-of>:ax:*<l« oorxwiwtcrTXc-y i« tlxo 
ti-axlt" ^ >r*of >ar*atiorx *■ i>txrr>fi>c,’' loxxt otlxor* tsol ixtioxx-ert 
c-» jiitairiin^a: t^^'llrrlos-to c-oxiXf^>t>virxciM trrxay l>o xx«c*ri . A^^lxoxx 
i{it]t<'‘ lxar-<l tlniw film of <^<^H xxfojsx^-ooirifroiiTKl ma>^ V>o 
off, aM it lrxx« ooiaaidoralolo tx^rxailo stx*orx#?^tlx . 

'Pl»<* }>i*xrat s«xil3«trx.xxo** -wlxiolx avsxm Ic^ffc irx rt^liof try tlio 
I -t |^>r'o<*o«a ia <*r» xlao< IrteMi irx tlio film arxci i« clotac*.lro*l 

wif-li it froox tlao «ni*fa <'0 of tlac' |>otr*i faotiorx- “Tflio 
lilrii i« tlxoix w'axwl»o<l, tTX•^*tt irx tlao ac:i<] axxrl tlxorx in -wator*, 
ili'it'tl, aixd firxallx mo-»xnto<l irx C^anacla l>alaxx.r»a 

f>e*twoc*rx XX, «li*lo arxci c^ov-oi-wl i §.* . "X'lio latxr’facro of tlxc^ 

I K'l j'if lot 1 txiaMa ifs pjontl.v x-»tlol>*a<l clown orx fixx*^ c**xi*- 

I >( >f*cim;i wm x>a.T>c’*i' tm<i i« t lion r-oaci^* for* tli<^ r’<>*Trxoval 

»f *m<>t.li<»r- «<'<*tiorx. 

’"flic'S'^* icrxii-i c*orxM,ij-tt.irx^ of tlio ]|rl*xxxt «rxlj»»t<xnoo 

r.*ri-»l>t*rl« l€»e I in a- film of c^olltilosc* <?crmx>oxxir.<l txr-cs ar*af*ciol>’" 

: 1 ii.4f,iix#amif-4laal >lx» fr*<~>m ^<>*><1 fxot x*oloigric*.al «licrx^« ont fr*om 
Mk' I »<>t i-ifio<i majHK <Jij*c^c*t, rxTiri ar*e» n«n«tll>^ rrxxxolx 
|>o»*icn*. Tiro t lx ic^l5.rx<nM« of tiro s»ootiorx <lox>o.ncl« 

L tlrrr l<’«npctli of €‘ 3 C i aoMOi'c* to tiro aoicl Iratii, arxci rrxay 
• of IX x’€»T‘.v* wrttall c>r*<l<^i' if ao ciosir*o<l. Tiro «ootiorxsr 
fct*o of irriifor-m 1 1 1 i<*lcxroMw arxci ai*o xxinroat i.inlxr-oal'caValo- 
•t>rxx tlrci lrc->l*atxic*-rxl x>oiT\t of viow, tixo irxain aci-v''xx.rxtapc<?i 
t lie* now' nxotliocl its tlrat almoat. oont in xxon>» i?»<ar*ial 
jpw'c-t iorr>!» rrxa>’' Ire* | >i'ox>m’ocl , «iTxoc* tlao olci rrxotlxcrcl of 
<»i i< t i»x# 2 : jf>otr-olo>j:ic-a I Kli«*o» allocvoci xxt t lio moat tlrx'c^o 
T>;<*t*tiona to fiv*c» xrxilliri »otr*oa of rraatoT-ial. Tire* ai 2 :,oa of 
tlio tilrxxa tx,i*<* lirnitod oxxly Ir^r tlxo aiaso of tlrc-s x 
ma.MM fr-orrr xx'lricili tlro^" ar*o rrracio- VN^'Hoix a x^>otr*if ac*- 
lion <*ioixtairxa MOv*c*ial d iffor'orxt olrjocrta, it rnajy' kro 
f-< 111 v*oniont to crxit n|> tlxo film*-* -w^itlr «c5isaor*» and 
iiioiiixt tlxo X^**'**’^-** »ox>a-r'atol v" - Tiro c*oat of nxalcirx^ a 
lilm ia rxofjlifjfilrlc^ oorxxx>ai*cMl -w*itlx tlxo ooat of xrr-o- 
l>iirirrjjr a jrot.rolo^ic^al wlioo, 'W'lxiolr inx^olvos irx it» 
I »i-» xlirotion a csoxxmi do i*al>lo arxxonnt of fxarxd lalronr*. 
Witli ailioifxod rnatorial Ixy drofinoricr aoicl rrrrxwt l>o 
n^c'd ixxatoad of Ixy'diroolxlor’io . 

TSTo attesnifit liaa ^'"Ot fcroerjrx inado to ax‘>i>l.>'^ tlxo rrxotlxod 
i<» |>lant« j;> 3 ^r'ito«^ Imt lxor*€’» a^^ain a 

{^itiiialrlo aoid mnat Ixo olxoaorx tex di»»c>l’Vo tlxo jxyrito, 

J o KiM W,A.n,‘XTO»r, 


X>crxxar't.rrxorxt of 13otarxy, 

I ^rxi xrorai t>yr of J3t i I’mirx^lxaxxx . 


Oorrditl^zm o« Radium Salts aftojr Stoara^o l*m Soalod 

Glass Tut>os. 

It- Ixaa r*ooontly Ixoorx fonnd rxoooasar'y' irx tlxo Go-vox-rx 
JiKiit X.^l>or*atox*^ to ofxon arxci snlrdivido two txrlxos 
c*« *Ti tairxinx^ jraciinm salts xvliiolx virojro soalod l>y ns irx 
amd it Is tlxon^lat li^^t tlxo oxc^xor-iorroo ^ainod in 
f»l>oiiirx^ tlx^»tn may' of intoirost to otlxovs wdr-iem^ 
wit rj r-adiraurtk. . p^r^ofis^at»ons of Iri^lx ,g;rra<^o* 


Tlxo tulxds crontalrxod and rrxilligarams of 

r^aditxnx olomont aS 412 jxoi* crorxt olxlorridd and f>0 Ipor- oont 
txaronxido r-oaxTootivoly, Tlxoso salts ixad boorx driod at 
240®* O- for* t'wo lxoxxr*« l>ofor*o tlioy woiro sOalod into t^in , 
l^lauss tnlxos, oaolx fnfrxislxod witlx a small x^iooo of firxo 
Xrlatirxrjmx wiiro fxrsod irxto it. 

To ooon tiro tnixos a motlxcxd Irolio-v'od to Ixa-vo Ixoon 
dovisoci Vxy tlxo lato ^Mr*. 'Harrison Glo-w w-as nsod. !Kaolx 
■wexs jrlaood in a crloarx load tvilxo sncslx as is nsod to 
oontain tootlx-x'>**«to, arxci tiro loaci foldod clown orx tlxo 
^lass. 3E3y ajiyxlyirrn^ jxrossnr-o xv-itli a s< 3 r*o\)rr jaw sjxarxnor* 
tlxex r'aclinxrx tntro 'W'as tlrorx oraolcod, x?^lior*onj>orx tlxo 
load txxlxo 'W'as slit xpvitlx scrissors arxci tlxo radinm salt 
w'aslxod ont. 

W'’o Ixad Ixoon lod J:>y otlrc?r* w-'c>x*lco**s to orcfxocst tlxat 
tlxoj*o w-orald l>o a oscxrxsicior-alxlo ^as j:rrossr.xr*o in tiro txxlxos, 
ai'isirxfr fr*c>m ilxo < looomx>ositicxrx of xvator*, l>\xt no sifi^x 
of tlris w’^as ol>«o**voci, as, for* orcamjxlo, ixy distorxsiorx of 
tlxc^ tnlxo- Tlxc?» i^lass of tlxo trxtx^s, altlxon.jg'lx str-ongjly 
croloixT-ocl, slxo-w^od nc_> ajxfxar-csrxt- disirxtof^ration Or- 
el o tori oi*at ion from tiro aettiern of tlxo r*ays- It may l>o 
ocrrxc^I cxdod , tlxor«for*o, tlxat cjon«idor-al>lo c^i^nantltios of 
iliKlx i^rado r-adirxrn salts, scrxxlocl in ^lass tnlxos, oarx 
sxxfoly l>o Iccsfit nnc>jr>c^nod fox* j>or*iods of at loast sowon 
v'otxrs, j>r*ov''idod tlrc’^ dr^rii'xj^ Ixas Ixoorx tlxor*oxx|^lx, 

Tlxo offoot exf tiro aotion of tlxo radinm orx tlxo lalxols 
xxnci |>aol<irx^ rrray Ixo rrrorxtioriod. Tlxns on ovaxxoi*atin^ 
tlxo filtox-od r*acli nrxx solutions a ^rirnmy ojr^arxics im- 
ymr*ity -vc^as olxsorr^od, ajiryiai-oixtly j-xrodndod nnclor* tlxo 
aotiorx of tlio rays fr-oxxx tiro jxajxor* lalxols on tlxo txxlxos 
axxci fi*orrr c.rottoix-W'ool ;|xaol<ing^. Tlxo oottoxx Ixad 

csorxxfxlotoly disintoj^ratesd , somo traoos orxly acJlxorirx^ 
to tlxer tnlxerw, Tt lxa*s Irc^on olxsorvcrcl irx tlxis lal>o**ator*y 
tlxat w'lion c'ollxxlosc'* is oxcjxoscrd to /ti and -y tays^ irx 
f >ro«<*rx<?c’» exf air*, it is cslxcrnric^ally alt<^r*od, tiro jpr*o|xcri*tiorx 
of rrxatox'ial scxlnlrlo irx 3 yxoi* c’sernt c^arxsticr socia solxxtiorr 
notalxly ixxoroasirx^i^. It w'-onlcl tlms soorrx ad'v'isalxlo to 
avrcricl "at taolxirr;^ arxy laTxol or* otlxox* foiroi^^n^ rrxatorial 
drT*c30tly to tiro of trrlxos croxxtalnini^ r-adimxx, and to 

stor*o tiro tnl><i>s emt of oontac^t w-itlx or-^arrio rnattor. 

T-wo fnttlxcrr* yxoints nray Iro montiorxod as ro^ards 
x*oco'V’c;*r*y . To j-rnr-ify tlxo oontaminatod rradirmr, it wra^ 
ijU^rxitod n't- *x fairxt T*od Ixoat iir silioa dislxos, A-ftor* tlxis 
troatmorxt tiro dislros w*ox*o fonxrd to Ixo distirrcstly 
r*adioac?ti*V’o, aircl n|:>cm trroatmorrt xvitlx Irydr-odxxcrxrio 
acrid forxi* dislxcrs yioldcsd 0-3 rxr i11i|Kx*arxr of x*aciirxm w'lxiolr 
ixad not Ixoorr i'orrrox^od Ir^* nxcrans of liydroolxlorio ox? 
IrydroVn'orriio aoid, 

X^intxlly, it may Ixo ixrc^rrtionoci tlxat rnerrro tlran 
08-0 iror csc^rxt of tiro x*adiurrr salt, aftoi* it Ixad l>oc?»n Icojxt 
irx a soxxlod ^lass trrlro fcji* «e*X''c*»r yerar*», w^as still irx a 
stato solxxlxlo irx dilrrtcr acrid. .A.. O. "Jfc»'’a^r«c?x'S. 

A. ''I'*. JE^Aasojsra, 

O o V’-'ox'r r m orx t JL* al> ora t.oi*y , 

Olomorxt’s Inrx JPassaf,^cr, 

«tr*arxcl, W.O-2, 
t*rO|.>t - 24- 

Tl»a Orystal Str*r*crtn*-o of Solid JV>fstlxana* 

Xisr x^iow' of tlxo r*ooont ocxn tr*c>x*«i*sy oonoor-rxin^ tiro 
str-rrcitm-o erf tiro motliarro rrroloe*nlo, it is ixxrojposod to 
stato t>r*iolly tiro roscrlts of air X. -vay * ixo-wdorr ’ 
iirwosti^atiorr of solid rrrotlrano at a tonri>oi?atxar?o 
intoirmodiato Ixotw^cson tlxa.t of licjr.xid air* and lir^rrid 
Ixy cXx*o^orr . 

Orrly oxro rnodifioatiorr , a onlrio ono, was fonnd» and 
tlxo oosorvod sjpaoirrjs^s irxdioatod a atme^tnt^O to«waod • 
rtnon a f aoo -csontr-od lattioo, tlxo rrrxit oo^ IrawinjOE an 
odfs^o €l-3l> A., arxd oontairxin^ 4 rrroloonloa of rnotliano. 
fTlris g:iveMS, for* solid motlxano, a donsity of 0*413 
.^nx* /o.o„» /wlxilo tlxat of licj^nid motlrano at its^lxoilin^^ 
j>oint, -*• J104’® 0«, Iras Ixeion as 0-41.^ ^m*/o.o, > 

Tlrovo ax*o ,no ^Tt>nox*nx«d ajxaoin^gs oacoa^^t tlxoiso 
, oJncax'aotorrratio of a faooroant^od , lattioa> lxo*!xoo tl^ 
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«ki'o j ST*. 2 »*, ST*^, O*, <>*». Of 

t>lli4^€»« if ii. is a>ssiJiJ3r:LOci sirll -t-lio ccuxrlDOri eti^oms aro 

oz*>r»1>£tllo£:z’£fcx>f:UostJlx iciojcitiioal, ^LXxdL sAl tHo liLy-ciro- 

at.oxus »i[‘e iderLt'ioo.l irt t,lxis senses, OTuly 37* aontd 3''*^ 
givo 4r ec^iai'V'Cilenl^ f»osi'tioxis fox* t>>x€> oeti'l>orxs 4Btn.d 1© 
o€£ixiv4al<ei:xt» X^osit^iozxs for* t^lrxo Ixyclrogorzs, Xjxzt. it; is 
©xct/rojmol^r ciOTjfctif vxi -wlnLestilrioit* t;lxis rostriot/iorx oa.n lae* 
«^f>lioci, 0 X 1 etoooiioi; of til-*o ixncoT't-a.inLtiy oorioorTtiixiig 
t-Ho syrrunaotory' of -tt^ liycii' 0 |j?on ebt>onis iarji- t.lio woll- 
Icxiow^n iMcnmoniorxi olilorido st>z*iict ui-t-*. >1 ow'o-v'ox*. if 

t;liis rost>i.*io'fcioi:i. is ^porixiissitilo, tJie» wyiiiiinit^t-i'y of t/iio 
oaxrlioii. £k,i;oxxi ixx solid xoc=5t;li«jrio is ovideiitly e'itiiei* 3* 
or 

^ssiixziin^ os a. fix’st. a.y>pT*o>ciTi:nBtt-ioziL t-ixat; €lio carlion 
at>oxxis a.ro ctlono rosiiioosilxlo foi* t.lio so4a,t>t>or-inj^, a. vory 
sat;isf€ioibox*'y agi*ooi iioxxt* t^otwooxi t-lio ofosorvfd arid 
oaJoiilafod iTit;ensit;j os of i*ofioot.iori from t;ljo varioxis 
filaxies ' ^l^alcixii^ into aoconn.t. ixx tlzo 1 at tor tlxo T^onto 
roflootiiig: jxoxvor fetotor for tlits cari>on atom in addition 
to tlio xisixal factors) is o>j>taino<i. Tlxc* 

iritonsitios 'will i>o ixilly- disenssod lator in a more 
coxnploto aocoxint of tlx€’> •w'orlc. 

\^^issonlxejrf^ iias rocontly conolndod fx*om tlioo- 
rotical oorisidoratioris tliat amon^? siilostaxioos of tlio 
tyjxo. C?«^ tiiox'o is no r^-iason wlxy olootrically sym- 
motrical molocxxlos (x'oj>rt>sontinp: a totx*aliocJx*al stx'xxo- 
tixx'o) slxotxld not occur just as froqixoxxtly as molccixlos 
“witlx difiolos (jiyramidal sti'iactxxro), Jxoxico tHc totra- 
liodral stx'xxctnx'O for solid motliaxio dcmanclc^tl liy tlio 
results of tlxis rost^arcli is tBV'idontly not in xlisagrx^^oxnent 
"witli tlxo most rocont tiiooretical coxxclxxsions on tho 
sixfxjoct- «T. C^. 3VIcX-.it:T*risr>VT>«i. 

W. Cl . 3?i^XT3VX2MLX*;Xt. 

I^lxysics J3nil<ljnj^, 

Uni-vorsity of UToxorito, 'Sopt. 250, 

nrixe Period of PI unman Clestation. 

Txi’JtS'EtX’3 is porlxaps no proliloixx of |^roater tinman 
interest tHarx tXxat of tiio factors wJiicH p;ovcrix tlic 
duration of prcf^naxxcy and tlxo onset of jiartnrition, 
and any new infox'mation txjax'injj? npon tlxe meclxaxiism 
in'vol'V'cd is of Tirofonnd ixxtercst, not orxly to tlio 
f^yneacolo^^ist and o Hstctrician , tint also to tiiologists in 
general » and to tlxo layxxxan in particular. 

INo apolo^^ is necessary , tlxereforo, fox* Ixrini^xx^ to 
tlae attentioxx of a -widc^r sciexxtifio circle tlie inx- 
portant contx*il>xxti on Ixy Prof. W. A. .Jolly, of tlie 
ITniversity of Oape 'X’o’wn, in t.lxo •7oz4rm<xl <>f 
tJif JSrrvjj'irfi^, 'vol. 51IS, ISTo. 2, Oxx tlxe i*«5riod 

of Xdumaxx Oestation.” C^^ollatxox-atiix^ 'witH Ixis col- 
lea^pxes, and presxxiixalxly l>y oliservatioixs orx Kixrojioan 

Pi*of- Jlolly lias lironj^lit forward a c?on- 
sideral^le Ixody of e-vidotxce to denxonstx*ate at least 
one cause of tlxe fl ixctnations in duration of tlxe 
Kestatory period in Imxxxan Ixeinf^s. Irteco^iisinig tlxe 
^xndamental plxysiological comparison Ixet'weexx tlxe 
menstrual and f^estatory pliexxomexxa, Ixe Ixas sliown : 

(1) Plxat tlxe period of Ixurnan g;estatix>n is inti- 
mately related to tlie leni^tlx of tlxe mo tiler’s menstrual 
cycle in any particular case. 

(2> Tlxat tno pliysiolo^ical pex*iod of gestation ex- 
tends customarily over eleven cycles, counting from 
tlxe middle <iay of tlxe last nxerxstxnxal flow', and not 
ten cycles as is currently assumed. 

<3) Tlxat tlxis law^ Isolds good in pregnancies in 
•wHiclx tlxe maternsl cycle is slxoi*t. \Vlxen tlxe cycle 
is of 2^ days and x*egular, tlx<.» pregnancy, counting 
from tlxe last menstrual floxv* lasts for 20<4r days (tlxat 
is, 11 cyoUxs). In 21J-day-oycle oases, tlxe px*egnancy 
lasts fdlr 230 days. 

<4r> Tlxat in long-eyoJo cases 27 days and upwards 

tlxe^ law is commonly mod, fl^ed Ixy a compixoatiozi 

resulting from tlxe -age of tlxe fcntxxs, and 'Ibirtlx is 

/yNto, 'B070, Vox*.: JL2S3 - 
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Ixlcely to talce place 'wixen tlxe . tozxtlx nxissed period 
following conoeptioxx falls due, or slxortiy thereafter. 

Tlxe eactexxsion of Prof, dolly’s ohservations and 
deduotioxxs for Ixumaxx Ixeings of diffox*ent races hy 
ohstetriciaxis, and the application of the underlyixxg 
physiological yirinciple to coxxxparative emhryology 
oy asoologists, jxresents a -wide field for futxxre scientirto 
investigation. 

pAY3vxo>rx> A. i:>xxxvr. 

IVIedioal Hchool, 

University of tlxe W'itw^atcrsraxxd, 

.Tohaxxneshurg, SSt^pt. 3. 

Tlxe I>aily Terrestrial IVlagnetic 'Variations ; and 
the Sun’s ]MLagnetic Pleld. 

H. ClxTisriO' has r<?cently sixggested (3 '*/xx/«'xcce 1 ./icvxexo, 
July 11J28) tlxat the daily vax*iatioxx df the tMExrth’s 
nxagxxetio field is dvxo to tti*^ tliaxrxtxgxxc^tisxn of the xxxxter- 
nxost Ixxyer of tlxe xxtxxxost>hert>, x^'hcjx'e the ions and 
electx'ons <^an freely spiral xxxaxiy tixnos rouxxd the lines 
of tlic eartlx’s xxitxgxxx’.tic fxolxl hx^txveexx collisioixs ; tlxeir 
circxxltxx- motion reixtlexrs tlxem equivalent to sxnxxill 
nxagxxets directed ojxposite to the Held. Tlxe xxxagnc^ticl 
tsffeot is, h*>vi=^e v't'T*, far outweighed l>y tliat of a drift! 
acquired hy tlxe clxxxrgx^s under the joiixt. action of tin 1 
magnetic field, grtxvity, and tlxe verticxxl electx'ostxxt ic^ 
field whidi prevexxts tlxe light elcxctroxxs froxxx sprexxding| 
upwai-ds mxxoh farther tlxaxx t.h€> lx€xaviex’ ions. 

The drift is westwxxrcl for the electrons xxnd t^astwax*d f 
fox* positive ioixs ; it tlxex-ofore c<.>xxstitut-es axx exxst- ' 
xvarcl cxxrx'ont. Thc^ xxxagrxetic field exf tlxo lix’ift ctirr<»xxts, } 
■vx'hixilx are stroxxger over the sxxxxlit tlxan over tlxe dxxrJc j 
hemisphere, is sixxxilxxx* to tlxat <lue to tlxe diaixiagixotisxxx | 
of tho sanxe oxxter Ixxyer, hut greatly excceeds it hx j 
intoxisity ; hotlx are vex*y similar to tlxe olxst^'ved f 
field of tho daily xnagrietic vxxriatioxxs. It dot^s xxot | 
sexerxx jxossihle as* yet to decide wlxetlxor tlxxx lxi.Ttei* xxrc 
caxxsed xrxaiixly hy tlxe dx*ift-curx*onts ixx tlxe oxxtex | 
layox*, or hy dynemrxo action in the conducting layex 1 
helow. The oxxtor layer, though liighly ioixiscd, it-J 
almost non-corxductixxg, as P. O. I’’edd*een has pointer 
out (“ The l^ropxxgatioxi of P,xxdio VV''aves,” Ooj.>enlxagc*T^ 
1D27) ; tlxis is hecxnxso a forcc=x jp’, actixxg oxx *x chargx* if 
a nxagrxetic field THT » px*oduoea no mean xxxotiori ixx itf 
ow'xi direction, hxxt oxxly a traxx-svox'se drift, normal tv 
JP’ axxd JHt . 

Tlxe d rift- CXI rrexxts seexn ctxpahJo also x>f ocplaiixixxg 
the x'apid out'ward dez*i’ease of iixtexisity ixx the suix’.-. 
xxxagnetic field, and may a pai't ixx tlxe magixet.n*. 

field of sxtxxspots. Tlxo initiation of tlxe geneT*al solar 
field and tlxo sxxnspot fields heus to he oxcplairxed hy 
separate hypotheses. I>et*x.ils exf tlxose aix.d otln^'H’ 
cognate results will shortly he given elsewhere. 

15 , A 3 :»»f:A. 3 sr. 

Imperial Oollege of Soienee, 

fciouth TCensington, S-'W.T, 

JSept. 21. 

The Presence of P/x/ehoroxmus ch/nesrsfsr In Syria. 

P,XK03£:isrTX.Tr the ICala-.A. 2 &ar Oorxxrrxission. of the Poy»l 
fciociety implicated JF*HZe7><jto*n%Mr as a can*i«^r 

of kala-assar in l^J'orthern Ohina, Tlxo distribution 
this sandfly is therexfore a matter of the v’erv greatest 
importanee. Hitherto it heus heen found only in 
Horthorn Ohina and in the Ilimala^ss. 

ui^nxong sandHiea collected hy us m .Aleppo in Syrian 
ahoxxt one per cent were found to, he ^ 

It is therefore to he oxepeoted that P * 
has a wide and csontinuouLs r^^mge of -dis- 
trihution from ISTorthem, Ohirxa> to Asia HAinoar and 
Byria. Hala-aa&ar is present in Turlcestan and. Traxxs- 
oauoasxa and has recently heen reported from Byriit. 
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X^. c79/€^€tn.»M Isabel xaxxtsil xr^ci&X3t;i:.Xy- C5Cb:pi«i<^®3r^dl m. 

t^.j*ies:t>y oif TTh&^^j^v <eg^rx- JR. wlxioJn. i'fc 

•»oxTxt>le^» eact^mcblly. Tlrxis ol0«isi^<scb't.'loi:3L 'vtrj£b» -to 

lo fato^ t-1:i«.t> t>lTi^ oac'fccMrarxa.l 3mia.3o |g:^xx.ii:>ebliar ('wrixiolx Cbx:*o 
or-y^ sirxxilebx* iiat ebxx.<3 JR, cih,ib^€trt,49Xet'^ -w^t^ 

[ >i isi cJ csT^d "fco l>o of sjxaoifio va-lxxo, «. vio'W ^wOhiioln* iix 
of rooe>i:x.-t. x*o«oebx‘csixos, i«» xxo lonj^or* t:resjrxebl:>lo, 
rxtl t.lxo f«bot> t>lx.cx.t; ojrxt^il <^uit>o x-ocsoixt^ly xxo olxaLrcbotoX“« 

fi*<' Itixovv-ix xvlxioli ooxxld l>o o'»ocl fox* t>l:io ici«*n.t-.i/xoxfct:.ioTi 
1' t'<^rxxeblo<«- 

"Plio -I'Cja.ltrX-.Ai.saabx* CJ!oxoxxii«&»ioTx of flxo IK.o^'-a.l fc5ooiot>y 
f*7~t>t^, X^Oj^. jS'oo-, vol, lOS s lt»J528> xxxKbcio JR, -sKr^cXs/ox- 

nj*. Cb »xi1c»%|:>oo.io» oxx l^lxo o1:x«»r'*3bof ox* of -fc-l-io 

j "Wo oorx»icioi' JR, x5/f fo fxo abxx 

if it'i >oxx<J.oxx'fc «3>ooi4S>«, fox- tlxo «|r >ox‘xria-f.Jlioc*o axxd flxo 
in tfnes foxxx».le9 xxxxd fho jjlxabx-yxxxc: ixx flxo xna,lo 
fitiw ooxxst-a-nti txxicl *vof;y' xn«n*l«:o<l difforonoos fronx tvl-iotso 
► r /^. //xcxyox*. 

'I 'Ilf* clia,jE?^x»<i«i« of 3aLXx<;lfiio» irx -fclio IVXodi-fcox-x-Cbxxesebn 
loix )jisx» iAitlxor-tio Ixooxx 1:>*3 l«oc 1 oxxl^.- orx -fclxe* ofxeLX-aLOfot* 
»r xTba-lx* prc^xxif <xli£b, ax olxabr-a-ofor -w^lxiolx o^txxxof 

i'-t ijii#jCixi«ix X*. »>*«t 7 *r>x* fx*oxri X* . c/bxxxox-grx/^, IRxxxrflxox- 

t-.<-«i*t*l\ >^«xi^otl on tf»o c^H4X.x-«.of OX'S of flxo »4;>ox'xxxa,i>lxoc5a** 
»fj X>io y3>ixXT*3m>c: i« f liox-ofox-o nooo»«a.x'V' dotoxnnixxo 

tli^'Ji* X*~ i« I >x*os-5orxt; ixx flic" lc:.a.ltx.-ai.z£«>x- £bz*€-^cb» 

iiiicl t>lxo 3Vf od it:>o**x-€x.xxo«.xx from A^diioli X* . xxxxayTor fx«b«s 
<-r i i-oo.oi*c I c?d , 

If'. «bj=i 'WO -tlxixxlc. j’»i*oi>*A.t>l*^, JR_ cr/b « "wrill Ixo 

.*-.c*ovox'o<i ixx flxo«o a.t*t^a-«, ixo'W" lij;^tit- xxxi^lxf. l>o 'tvlxrox^v'xx 
1 II JO oi>i<Jojxxiolo|^^- of l<.4a.l^-£i>Z£br ixx l>l»o Jdodilorrabxxoaxxx 
LTIfJO. f*>, .>Vi:>X-.322iX. 

O- 'X'MTxajoxxxxt., 

!VI it*.f*ol:>iolo|ij:io4a.l Xxx>*t;iXxi t-o, 
l-f olr>x*o'w CJ xxi voj'f^ix-y . 

•J *'mM«.J<3xxi, . 17, 


i:>l»soc;iu.f ioxx of Rxxxr^e J^<I:o*“CXJX*• 3 r . 
iN' «xf >1 fc^oxwixxxoi-fold'^ts o>c jxx-oMwioxi jfxxx* 

ya-i./c^ , p. 1 ; I fox* -fclix> ooxxdxxo-ti-vdXy o- of «» xxxot:>«bi 


Htt ^3xxX « 

3 /fc ” \ 8:n - ) 


jlic- ooxxdxxotJl'V'lt.io« of diloto a,xx:x«.lf2C®bixx«, if i*g x^o»»il.>lo 
xl<^^xl*3bt>o ‘T*. for jxxxro moroxxry 'wifixoxxf jsb lcxxox?v-lod|ajo 
«* i*» t-lxo < 5 >x«-r #;50 <x.>xd t f/lxo of «.xx oloofroxx, 

' ixtxxxxX>ox- of oloofroxx« fxor o.o, 

tvlxoro l>o o o.tioxxx« of tlxo xxxofcxl J3C j>or a-fcoxn of 
T-c'ixxry. Xf l30f lx JXT exrxd moroxxx-y «.x*o divxxlorx-fc, cbxxd Ixoflx 
oplft’ifoly ioxxisod* <r *=^ X -4- c)* == «ro< X h- - ft-o — »\c* ,,,,>, 

M **c|^ix€bt>iorx is of flxo forrrx oXx-tcLxxxod oxcjpox’frxxoxxt.abll^' 
c'fxdxxiixxxxx aurx~xcbi^€!bxxx ^ 1txxxt> flxo ooofHoi«xx-tr.» di»cbj;^X'Oo. 
l)ixxxxx» ^i-v-o^ fox* ocbdxxxivtxrx cx-tv 14:** O. Jlzfotj/,, 

n^V ; X0^6> €r-=»a-^ <X -+- 4-3To — 0-2Toa>- 

rijf^ tw-o e»3E:x>z*os»sxoxrx« ocxxx X>o i-oooxrxcilod X>y Cbjawsixxxxxixxj? 
it ijxxly Cb freLCt>ioxx ^gr of flxo xnoroxxry i» ioxxisod- *X*Xxon 
ifj 4-373^^ O* X a. v'a.lxxo ooxxi3x*mod l>y flxar-t- oXxf’CblxxeKX 
ui -tlxo aooorxd ooofXioioxxi- ; = 8*2T» ^»s=»C>-13, 

Jorii^xoxxxxd formisbt-iorx, eund xxxooxxxjxloifee xoxxiscbtsioxx of 
solx-od xxxo't>aJL «bj^^ 5 X*a.va.t>o tilxo diaorojpajrxoy, so -fcfxabf 
’ ^i^blxxo ^i'V'oxx f*>r ^ is s» xxxfibacixxxxxxix- tSjpooido ocffoof-s 
iiol, Ixoveovor, jBproebfly xxxflxxoxxoo f-lxo corxdxxof-ivi-fios 
dilxxfo «bmaJl^suxxxs for -wlxioXx <r ixxox*o<bsos •wi'fclx c*, 
i» .-t^^exx froxrrx f-lxo -vstlxxos of ■fclxo oooiSoioxxtJ of o s ocbd- 
4-37 ; abirbo, 4-78 ; xxxcb|afciLOSixxxxx» 8-18, Tlxo 

Juxi for a&lxxo is oabloxxlcd>od froxxx JC^arsoxx^s xTOSxxlfiS 


4, 1. l>. XS^& it XW>0>. 

- clorxsifiy oorroot>ioxx im«by feo ixxfrodxxood. 

jolooxalttur of «2 f>Xxc» . doocxsi 

fblpTixxxx* fJbuBbfr or x>i^)^ro ataaorotxx-y* 






^l^oirxoo olxsorv^od 'v^sloes of cr xnxxst; lao oorrospiiod Xxy 
rrxxxX<>ijplio«b-t>ioxx X>y 

[(• * 

XTsxxx^ XrXrioXxjBbxrds s.xxd ^orXxos’s -vablxxos for ct (Osrrxo^jio, 

Ixxs't^, JE^xxXx,, 88 > ebf> 30 ** O. t>lxo slo£>o of flxo dt/o oxxxrvo is 

y>rol>a>X>ly Xxxxl:. sligfi^-tly sbff oofod V>y sxxxall 'fcoxxxjxorab’trxxro 

olx£bXX|gi:os oXxt^cxixx for oadrxxixxxxx a.x2x«blgcbxxxs gr=sB=0-X3 5 

for s&ixxo abxxxs.l^£bxrxs gr*«=0-12, H_ S, JBIJEtAxxnBSY, 

* 171 x 0 X_Jxxivox-sify , X-<oods, 


XJxxXt: of ,A,ccolors.-C;ioxx. • 

Xrt.i£:xrisBfcitxi>ff<x l>o IMr, lSIo<^jxijX4g’'« lot-f/or oxx 47 S of 

TsJ A-m xxiri: of Sojx-fc. I «.^?roo t>K»f loabrxxors of fXxo 

^ <'»loxxxorxfc« vi^oxxld l>o Ixoljxod oy «b Ixs-xxdiox- sx>ooifxoabf>ion 
I for abooolorabt:-i<^*xx t Ixxxf xx«.xxxo for uutxit> volooitiy woxxld 
’ «xxlXxoo. S]faood is a. xjrixxxa»x*y aujxjxrt^lxoxxsioxx^ suxxd it:, is 
ra.t.lxor odd 'felxabt^ rxo xxxxit> xxtxxxxo Ixas Ixoorx olxosoxx for it> 5 
o^coojxf. * Icrxot:..’ ISxxjxfxoso for &, xTxoxxxoxxt:> t>lx«bt> t>lxo 
volooifcy ixjcxifc -wox-o oa.llod «~b ‘ vol * j flxoxx abooolorabtfion 
'woxxld 1x0 ixx vols -fxox- soooxxd, xxnd xnoxnoxxt>xxxxx in 
^rabxn-vols or p>oxxnd -vols, 1 ''lioso a-ro xxor Ixojxolossly 
l>ad = ooxit>oxtifc -wonld aliow* 'w-ljoflxor fox:>t> ox* oOTxt>ixarxot>ros 
xvoro ixxtioxxdod j ixx a.rxy sorioxxs xxorx-tvoaolxixx^ s^ooifi.< 5 «b- 
t>ioxx ebX>>>rovia,f ioxxs a.ro soldom jxorxxxissilxlo, 

TPoo xxxajtxy fa.xxoifxxl arxd slaxx}^ rxa.Txxos a.x*c» xxxxdosir- 
a.l>lo : tilxoy 'woro ossoxx-fcia .1 ixx oloot^x-ioaX oxx^ixxooxrxrx|$ 

l>ooa.xxso 1.1x0 roa .1 xxa,“fcxxro of Uxo ^Ixonoxxxoxxa. -w^ox-o sbxxd 
a.ro xxxxl^xxoxvxx, so olixxxs a.xxd volt>« a.xxd «wmj>oi'os Ixa-vo 
^rovod ixxva.lxxa.X>lo. "W^o a.1-*^^ xxo’wtr >>o|^ixxxxixx^ lo llxixxXc:. 
llxal llao roaJL na.i:xxro of xrxoolxa-xxioa .1 qxxabxxlitiios is 
xxxxlcxxowTtx loo, Ixxxl a.rxyvb'sy wo aro aoovxslomod lo 
llxoxxx, xvlxiolx is wlxa.! wo rrxoa.xx X>y xxxxdox*sla.xxdiKX|^ ; so 
llxoir xxnils slxoxxXd nol l>o nxxx'cxoxl orx llxo scbxxxo jp^lan. as 
oloofrioaX xxnils, V>y aj>jpro^>riali oxx of jg^roal naxxxos, 
'W'aH and «Toxalo, aaxd fxorlxap^s CXaxxss, 'vroro forlmxalo 
ixx Ixax'-ixxi^ xxxonosyllalxio nxxxrxos, Ixxxl * Oal ^ wonXci l>o 
disrosfxoof fxxl. * JBx-^ ’ axxd ‘ dyno * Ixavo iprovod fairly 

sorviooaX>lo, and any fxxrllxor xxxoolxazxioal xxxxil slxoxxld 
X>o zxaxxxod oxx llxal jplarx if il is lo l>o ixxloxrrxalionaX, 
* Vol ■* lxaj>i>oxxs lo 00 sxx|5<aroslivo and inlollig^Xxlo in 
sovoral laxx;^xxa;gos- Ox^xvisM. X-iOX>o«:, 

Sop>l, 30. 


Cjroolojg^ leal J - 

X xo" soxxxo of llxo oloxnonlary Xxoolcs xxsod in loaminigr 
laxxj^xxa^os, a slxorl i^lossar-y of diHioxxll -w-oxixls is sol al 
llxo Ixoad of oaoXx oxcoiroiso, 'VVill yoxx nol follo’wr 'tJtxis 
ipraolioo in yoxxx* loctlxxxioal arliolos and x*o'vio'v«>-s f 
x-oconl olxvioxxsly X>x-iliiaaxl noli 00 of a ^oolo^rioal -worte. 

of sxxx*£>assixx« inlocrosl on fxarlilioxx of llxo oonlino^la 

is ]praolic 5 ally Olxinoso lo xxs xxxxfox-lxxnalos 'w^Ixo loaml 

oxxr Ixlllo i^oologjy in days wlxon I-#yoll and Ooilcio xr-oiro 
cxxrrorxl and ooxxld X>o road w'itilx oaso, |ploasxxx*o and 
jxx-odl. Only roooxxlly, a visilor lo xxxy lxoxxs«», wlxo Ixad 
^ioXcod xxx> froxn xny laX>lo a nxxrtxlxor of llxo JRrcw3;«odfxit43ra 
v4Lssoc“x«;Cxo»x, x-oxxxarlcod lo nxo llxal Xxo 
Ixad fonrxd llxo arliolos onlixoly Ixoyond Him, allHod^H 
Ho onc50 ooxxld xxxaslor ils ]|>a^ros, * ^ra*wxxs i'n A»|f>io * 

oomos Homo lo mosl of xxs, “IsTol a fow* oan xxatxdor- 
sland * ^Rrosorvod in JB'oxmxaldolxydo * 'Wx:‘iHon xx]f>on a 
tnxxsoxxm laHol, *WHal a moxxnlainons form * jproidoxrv’od 
in sima * may Ho* llxo CSrods may Isnow ; no orcjlinaty ' 
roador of oan 'Rxxl moaning; inlo iHo 

and nol a fow* olHoxrs txleo il, Ollxor sxxHiools IHaoEx ' 
goology ax*o of Ion nxado ocinally inx^xossiHlLo ■ for IHo 
avorago roador of yonr 'W'ondorTul Joxkmal.. .X 'W’oxxld ' 
yoxx lo Holx> ds, if nol in iHo w^ay moggoertsod^ ; Hy 
OHHoaing' royiow*ori» wHo .will w*rilo .am, .:H*5ngliidx.. -^Hapl 
^oar**ioa''',*«i HHxriona moipMcxifagf*- ; ; ; . : 

' j’-v “ V' Oimsi waffo - aaTtraEB^Bdarrr a rro 
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Stzocrlc Itidust:!:^ &n<l its Dev'doi>md:i,t.^ 
laty I>r- jr. 3- Oo3Bt.i>oiir, O.K.EI. 


Sta.te Aix> aro TB-K IrfXVB B-rooic 3 istbxts'xtr. y. 


~W~ ■T";NTII-i x*es<?©r».t>ly , »J1 effoxrfcs 

— y tho Btook: of t-Ho JSritisH J 


“to inf]ij>i*ovo 
ETiaii>iiro ^<?»rox*o 

lof ti OBi>ii:c»l 3 ir to }pn"^a,t>o irrdi'V'idua.ls biroodoTrs of 

X>^odxg;roo istools: tlxis STncbll l^ci^XLcl of on.tli.u.»ia,»t>io 

■woxrfceTS jb.&v^o loft fxob.ixi.ci tbom a, xiota.blo mon.ixixi.ont 
to tboixr sbill and nnjromittinjg labours in tbo foxma- 
tion of baroodLs and in tbo imj>T*ovomont w’biob tboy 
oftootod in tbo ty-jxo and cg[ixality of jinro br*od stoo fe- 
lt ^i«^as only at a rooont dato tbat 

tbo Bxitisb Oovox*xxmont considorod tbo agirionltixxal 
indnstary to bo of »ixffiLoiont imiiox-tanoo to justify 
tbo 3tato in xnafedn^ somo finanoial jirovision for 
its imjarovomont and dovolo;pxnont- 

Tbo first jiarliamontary grant for tbo sjpooial jxixr- 
jposo of bvo stoofe imjarovomont 'veas votod in ISS^. 
TITbis grant i?ras givoxx to Troland to bo ad mixxis tor od 
nndor tbo ansjiicos of tbo itoyal Xfnblin Sooioty, 
-wbiob adojxtod tbo motbod of snbsidising jxodigroo 
siros^ axxd tbns Xroland xv^as tbo ]piono<?>r c*oiintry in 
tbo 33ritisb ESmjxiro to nndortafeo livo stoofe im- 
X^rovomont "witb tbo boljx of a 3tato grant. 

3inoo 1014, ;parliam.ontary grants for tbo im- 
^rovomont of bvo stoofe bavo boon mado to tbo 
Afinistry of Agrionltiiro and ITisborios and to tbo 
13oard of -A-grioizltizro for Scotland, and oaob of tboso 
3I>opartmonts jiixt into ojioratioix sohomos somo-wbat 
similar to tboso in Xroland- 

Tbo livo stoofe sobomos originally dovisod by tbo 
Xtoyal -Xlnblin Sooioty 'woro oontinixod and do- 
volojiod by tbo Xrisb X>oiiartm.ont of -A.grionltixro, 
wbicb was ostablisbod in IdOO, axxd on tbo forma- 
tion in X022 of sc^arato parliamonts for INortborn 
Ireland . and for tbo Ixisb ^Froo Stato, still f nrtbor 
oxctoonisions of tbo sobomos wore mado by tbo u^gri- 
onltnral I> 03 f>artments of tboso t'wo Oovoxmmonts, 
Tbo latest nublisbod fignros for oacb nart of tbo 
XTnitod iKixigclom and for tbo Xrisb !EVoo Stato sbo-w 
tbo total nnmbor of brooding stoofe, tbo total nixm- 
bor of bnlls^ and tbo nxxmbor of tboso sirens snbsidisod 
to “bo as follows : 


::£lxiglax&.<l azid ‘Wates 
1Sc30tland , - . 

Xrisb !F*rsa S'fca'fce 
l^ortbam Xroland . 


1^0. of SveocXlnfiT 
Stvoolc <Oc»WB auO. 

nulls. 

iu-csklf n«i€ers>. 


2,T»0,T03 

S8,406 

4ao.3i7 

17,678 

1,332,621 

23,276 

270,2 B3 

4.,aa2 


Sutmfo 

nulls. 


IZST 

»3T 

2206 

023 


X'Vom tbo follow^ing tablo it w'ill bo soon tbat tbo 
pirofiortion of sniisidisod to noxx-sxxbsidisod bulls and 
tbo nnmbor of brooding^ stoofe j>or subsidisod bnll 
vary very oonsidorably in tbo sovoral narts of tbo 
:3riti^ Isles. 

. Tiximing feir moment to tbo X>omixnoxxs 

‘ Xn Oanada tbo imjirovomont of live stoofe is 
^-dovoI oQ od obiefly by two motbods r “ . 

1. * 1^0 Xrfivo Striolt 3ife*anob of tbo X^s^^^rtmont of 

* SVom isixe Enrert^Santlal nrtdjwm s to 9 K <.A4i:rli9uIter«>, dettrersd 

mt nrftslsh AssoufaXlcm wfc Otonsow on Sop^. S- 

iffo. Vd3E^^x^a 


Agrionltnro of tbo Horn inion Oovornmont ;^ixrobase 
and loans ont jmro brod bnlls to sj>ocially orgaxiiso« 
associations in now'ly settled districts and in baofe 
w'ard sections in tbo older X*rovinoos- Tbis systor 
'was oommenood in 1013, and 4B02 bnlls bad boo: 
jxlacod oxxt on loan xxja to 102€$, an average of 30 
bnlls j>or annnnx. Hy tbis xnoans tbo valno c 
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sul>slcllse<l. 

JWo. of Oows if>«r 
Sul>sldlsod null. 

]E^rxslujn.cl c^ncl 'V^fjble>s 
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421 
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to 
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I’S'oi'tjbom .Tj:*olcbzzci 
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to 
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siros bas boon demonstrated aixd farmer 
i.avo boon indxiood to j>o.rcbaso ipxiro brod siros fo 
tboir o-wAX nso. 

2. ISy grading boof cattle, sbooy>, arxd lam)), 
according to ago, c^cxality, and vroight vrbexx tboy a^ 
I>nt on tbo marfeot, axxd by dom onstr atioixs arh 
]prox>e'gS'ixda , attention is directed to snf>crior bet 
and nxntton. Xn tbis -way a gx*ow^ing donxand fro| 
tbo consxxmor for more tender and juicy joints bt| 
boon created. Tbis j>lan bas directly assist 
brooders to improve tboir stoefe, as C5onsidorab]]j 
bigbor px^ioos can ixow bo obtaixxod for prime 
xxxntton, or lamb tban for coarse joints. 
Oaxxadian Oovorxxmont is paying special attontica 
to tbis side of marfeotixxg 'witb romarfeably snocc 
results. Tbo bomo consumption of xnoat and _ 
per bead lias gone up considerably since tliis systtjj 
of gradixxg -was coxnxnonood. Tbus, in lOX© 
consuxnption of -eggs per bead was sixteen do.ac^ 
in lOS*? it bad increased to tw'onty-oigbt dozson ^ 
all exports baud ceased.. 

.A.ustralia < C^uoonsland > in 3 025S adopted .a scboci^jj 
by xnoaxxs of 'wbicb tbo I>opartmont of Asr‘±Gi:iXt\^ 
mado available to tbo approved purebausor of 
pedigree bull a subsidy of .fJO per cent of tbo cot 
pxXco, provided tbo subsidy did not exceed iuSO- 

Xn Soutb Africa a so bomo for tbo distiributioii ol 
pedigree bulls to farmers in tbo Transvaal tbroiig 
brewed societies canxo into operation in 392:4. X’lie» 
axxixnals are sold to selected appbeants at roduoe 
prices. Several of tbo agricultural schools through 
out tbis 3I>OTninion have stud farms, and young sirs 
raised on those farms are sold and placed out uncled 
the X>epartment’s bull distribution sobeme. 

Although the value of tbo State-aided live steej 
breeding sobomos in Xreland was clearly shown i 
tbo groat improvemient in the stools, of the oounti 
both in ouality and in the incretasOd prices obtain 
tbo results achieved were not an^rtbing IxJce wl: 
they would have been if the w’xdespresd u«o i 
anXmals totally xmsuitable for breeding pnrj>of 
bad boon ^prohibited. The so-ru|> bxdl zkot only i 
dieted seqdoufit dsonage^ otvriieim^ ^of sows, hj 

also lowered the reputation stnd value- of 
stools and,' to a Isarge .esttent jneutra|i^^ i&e g 
„-e£tetct of tbie stpiw^ :r'_- " ' 
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THoso 'wrosMe tJbt-e ola.i«f jroa^sojikja wlii^olx ijrk€luko«»<jl t>laki&- 

C^o\ror-niiaatejj:it.t}« of l^'oirtife^KCTti 1^ lOSS aoKl of 

tHe Iirielx 3B*3roo iara. tio izxteodxxoo l4^i£il<i»t;io3raL 

proviciirx^ 't>jh.*bt> feoUs Tbolow eir ooart;a»ixx s-k«i>xi.dLa.ir<l of 
twei'i’fc slxoTzlci ax.ot> Ibo- aaeioti for* l>r‘oe€]:iri.^ ]^rur£»ose8 
Exrxci t-lriCLf «l 11 snitiaulalo tanllft siioirlcf l>o lloonsocf. Sy 
si.it>»icli«i»IS I>ociigiroe> »iiTos wo JbtCk'V'O t>lLO rEXO«trt.« of 
[iiipTrovirLg arxci ^rebdira.^ arja orir* a-fcoolr, rbxxd foy* jaor*- 
nti H^ 1 >ira .#5 tifae* xr»o of rxorxo lavit# liooxaaodL airoa w-o gof 
ri«l of t.lxe> iraforior a.zalraa.arla slxxcI jar'oxroin.'fc fboro faroro 
r3oio#ac 1x«bT*zia. Tixia oaxaixroa f>}i.4Birt> liiao ijaa.i>aPovesr3EXon.t> 
i ooiat>iraxaooa cbra.dL 'blxebt; aataixolx ^^uiolror' xroaulfa 
j’ocl nood. 

1 IX JErx^glarxci sbxxcf "VC^a-loa 'fc-laoro ia oraly* orxo jaromiima. 
ill to ovory aiactiy'-riin.o xxorx-pz-OTrairuxa laulla. a.ix<f 
aro 2J45S oo'wa t>o osbolx jarorraiom airo, “wlxearoao 
1 ortliorra. Irolcbraci, ’wlaoro moro 'fvlaia.n. laa^lf t>lao 
iiinlioa* of taarlla aro «bjnLirm45bla, tihoiro ia oixo 

rc*raiixiaxx laixll t>o ovoary aovorx xxon-i>X‘oxxxaxxtri. Ixixlla 
n<i oowa -tfO oorolx jarorxxiixm airo. '3irot> asbftiox* 

T-t-x y*’sabr«’ oxifxoT'loxxoo of ■fclio jaroncxixxxrx aolxorrxo, w'o 
a VO foiarxd- iti a,l>aolxit>oly rxocoaaa.r* 5 r to lairirxg in. fib 
<*ii«iri45 ayatoxxx t,o axxjaxalorriorxti flxo foxrmor ow'irag 

t tlio x>x*o^5X*e»aa of imjax'O'V'emearx'fc Ixoirxg ao coxxx- 
I'fxtiveJy alow*'. 

<j;i'oeLt. fir-itaJln lxa.a t>Ho x* 0 |pxx t>a, tioxx of facb'V'irx^ flxo 
it*at x:>€^cli|^x*oo atoolr ixx tHo 'world, fixnd yot> profefii.lxly’ 
x^lao xrx tlxo liritiala 12ixxi>iro ia imjprovoTrxorxti 
tlie oroaa-larodL ofiLfetlo moro xxr‘gorxt>l 3 r noodLod. It> 
It «tT*a»xai 5 o fibxxoxxiixly t*lxfibt> oxxx* jxaxjro-larod. afoofe: fibro 
^jiortod ±o a,ll tilxo llJmjairo iBbrxd. t>o foreign 

t>iitxtr'iea for* t>lxo im jarovomont of flxo xxa^'fci'v^o atook:, 
rliilo «bt Jhoxxxo oxxr* own oiroaa-l>i*od atook: fibres in 
biiipfibriaoxx ao inforior to flxo jptxro-larod. atoolc. 

^ J rx Ofibnebdfib, TJnitod. Bt>«bt>oa, Axxat>ra,lifib, fibndL Bontii 
',rioa, t-lio olinxirxfibtion of tlxo aomxla Tbixll Ixfiba roooivod. 
ontion, fibnd tilxesao ooxxntriea in xrooont; yofitra Ixfibvo 
tltxxt/cad. jwiflx oonaidorfiblale axioooaa ofium;pfibi^pxa 
irxat t>lxo xiae of ixxfesrior airoa. AVoatorn ^nafrfiblifib 
oclixood. lo^ialfibti on, -wlxioix ofibmo into oiporabtiion 
OSJ4=, to ona,l>lo it>a cb^rionlt^xxra.! dox>3.xt>anon't to 
rid of~aoml> laixlla. 

Is irxTmnHCKn SrrA.’r» Am RfiK^rrmrcn ? 

Woxxld itv lao Cbd-viafiblxlo for t>lxo Btfibto to dovoto 
r^er futnda t^lxfibn fibre ^rfibntod cbt; 3proaent> t>o t^lxo 
aprovomeint> of live atoolc ? ojainion ia t>2xfibt>, 

; t il a monov wlxioix Ixcba &lro«bdy Ixoon ebjp;pliod to 
i« jiiirjpoao Kfiba ^proxrod ao roprodnotivo, cbnd fiba t>ixo 
atoolc faroodixt]^ indnst>ry ia so imporfcabnti to flxo 
•xiiKi oornmnnity, iti ia < 3 |n<»at.ion«blxlo if funds oac- 
lulecl in fibny otyHor wfity oould pxroduoo cucxyt^txlxxi^ 
:€> ilio afibxne rot>xxma. 

In dcbnufibry 192;3, Mr. T. Oill, wlxo for more 

an twontiy yofitra w^fibs ^ermfitnent Beoretfibry of 
c I >e! paarfcmont/ of Agricult^ure, X>ul>]in» st>fibtod l>o- 
-e t.Ucs Ckxnxnxisaion on Agrioulturo a>ppointod by 
K Irialx ]PVoe Bt^fib'te, t>lX!€ibtr— ^ 

“ Ti.v tibo'^lKlfusion of pure !l»sred blood and 
itboda of ^eepiniS, feeding, cbnd mfibnebigexnentr, pro- 
fiuii anlmcbl - wbicdx mfibtinres more quiolcly, 
tcii.-< more, obefibply, arzxd yields more besef atnd 
Ik. 1 he intsinaio is^axbe, independent^' of prioe. flue- ■ 
^tioiis of 'Xr»abr<E5agfefieVb^ inoreaused ainoe -t-ixe_. 

meaoj^ 'OHbbontv 'des, -per- ^ 

iSTo. 


is bfibsed on tbiO eatirkxfib'tea of txbe JBrit>isb 
Balenxfibatora 'wbo bendle t^lxia import^ «ss we3tt ns . caf 
t>lxe mbat^ exeperienoed Xrisb oet>^e trrfibdera. On t^be 
number of Get>tle earported l&bat> ye«br, ooun'fcin^ '^be . 
eaeports only, t^bia would mefibn en Inoreesed ennufibl 
inoome of epproarimetoly ,000,000 for on eaependi^ 
tiure of iei20,000, or e return of 2SO-fold.” 

If 'we oa^leulete tbebt tbe inorecbsed vedue W'fibs only 
d£3 per becbd, it mestna i£3,000,000 per annum, or e 
return of ISO-fold. 

Borne will tbixxb, perbepa, tbet I beve labid too 
rnuob atreaa on tbe importa/nee of tbe pedigree aire 
in tbe improxrement of atoeb, but tbe impro'vement 
w-biob bsa tfibben plsboo in tbe atoob of tbe Argentine 
Itepublio gixree ua food for tbougbt. In 1S4^S tbe 
brat abortborn bull -wfiba imported into tbebt eountry. 
At tbet time orxly neti've breeds eadated, enimela 
w-bicb from our atanderd 'were of ve xy inferior 
oufiblity and eartremely alow'-gro'wiixg. Tbe Itxxral 
Sooiety founded in ISTS 'wcba tbe cbief agenoy in 
bxringing about ixnpro'^rexnent in tbe live atoeb of 
tbe Argentine cbieby tbrougb tbe impox-tatlon of 
pedigree airea and tbrougb tbe abow^a of live atoob 
beld by tbe Society. 

In IBOS native cattle constituted SO per cent of 
tbe total irx tbe pro'vinoe of IBuenoa Airea. In 1014; 
tbia bad de»clined to 3-S eexxt. Tbe croaa-breds 

axxd bedf-breda ixxcrefibaed dxxrxng tbia period of 
twenty years from 40 -2 per cent "to 03*0 per cent, 
and tbe pxxre-bred or pedigrese cattle from 0-0 per 
cent to 2*S per cent. 

Similar progreaa in tbe ocise of abeep bfita bi^n 
recorded. In IBOS native breeds exonat^tuted lO*S 
3 per cent of tbe total ; in 1014 tbey b«xd fallen to 
2-3 per cent. Tbe croaa-breds increaaed during tbia 
period from B3 per cent to OS-O per cent, and tbe 
pure-breda from O-S per cent to 2-1 per cent. In tbe 
otber provinoea an eq^’^ielly noticeable inxprovement 

Setween IBOS and 1022, 41,SIO pedigree bulls 
'were exeported from tbe Kritisb Isles to -l^e Argen- 
tine. 

To-day tbe best quadity Argentine obilled beef 
ranlcs next -bo tbe best bonxe-produceMci, and in 
Bmitbbeld MlcurJcet it commands prices bigber tbfiux 
some of onur own bome-produeed amd considerably 
bigber prices 'tbaurx any otber inxported beef. 

□i^be followixxg figures from, tbe sbO’w tbe 

prices of bonxe auxd Argentine beef for tbe yeaiar 
before tbe 'W'abr, for 1020 and for 102*7 z 
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£2nglisb sid€«, it will be obser'ved, bax^ aetufidly' 
fallen, in price since 1014, 'wbilst Argentine obilled 
beef bas nsen:. 'Tbe substaaotifid difference in'fbvb>ur 
nl lESngbab be^. bver Argentine c^Hled beef 'Wbi«^ 
'eaGi«rtie3 inAOI4lias.da#ai^pe«red£^^^^^^ Tbe t^o pr^xcipel 
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f^kol/oirs iix t>his rovoiiJLiyLonaj:*^ olicbxx^o a.r^ tilao uise of 
pedi^roe siiros em<± naaorkot^ixi]^ xxnetixodLs. BiJirely xio 
steoxi^^CT- a.x'^ixnaexxt^ coxild l>o ptx-b forwaarcl for l>Ho 
orgeiatv nocossity for -fctio iznprovemoix't of t>li© oro»s- 
l>rod o«ti>-tlo of i>Ho IBrit-isli Xslee. 

3F0«. JExTicisiOKiD Rbsskaroh. 

.AJ.'fc'lxo'U.g^lx I oon-sidoap* t>Ho podigro© »iro is t-fio 

feos-fc foixx]Ldart>lorL for t*l\e ixrLprovoxnojrxtv of liv© sf/ook, 
it- is fey xio m©a,rxs tli© only ws-y fey wliicfe improve - 
mexxt cfiLJtx fee feroixgfet a-feont. Tlxe ofeariLges £txxcl 
improvements aulrea^tly mentioxieci «tre la.rgely tfee 
resxilts of tlxe CLfeility and judgment of tlxo fereedei* 
feimself, fent la-tterly fee fea^s feeon assisted conisidor- 
«tfely fey tfee agricviltixra-l scientist, cfeiefiy nloxxg four 
distinct lines of resoa«roh a«nd exiperiinent : (1 ) 

anirrxa^l nntritioxx, (2) a/xximal diseases, (3) aniirxal 
fereeding, (4:) marketing. 

N'tJttriti.oin,. ^.A^nimal nxxtritioxx is of tfee 

greatest ixnportance from tferee points of view 

(cx) ilMTost stock owners will agree tfeat tfee greatest 
xnoxrtality in live stock is due eitfeer directly or 
indirectly to impei-fect nutrition axxd xxot to dis- 
ease profeafely seven out of every ten deatfes 

occurring on farms in tfee IBritisfe Isles (e^ccluding 
tfeose caused fey accidexxts) are due to imperfect 
nutrition. 

Ci5>) Owing to early maturity and forcing young 
anixxxals forward to an age wfeen tfeey are ready to 
fee killed, a xnucfe xnore tfeorougfe knowledge of 
foods and tfee science of feeding is necessary tfean 
uxxder tfee old system. In tfee ease of cows witfe 
feigfe milk yields and of poultry wfeere feigfe egg 
records are feeing produced, sucfe knowledge is 
speci ally jrequired. 

(c) Tfee practical farmer as a rule feas little or 
no know^ledge of feow to form vrell-fealanced ratioxxs ; 
indeed fee feas a very sligfet knowledge of tfee 
coxnposition of foods and of tfeeir pfeysiological 
action. How could it fee otfeerwise "wfeen we eon- 
sider tfeat it is only of recent date tfeat attention 
feas feeen given fey agricultural scientists to tfee 
necessity for fealanced ratioxis in feeding different 
kinds of stock aund feow little even tfeey know afeout 
tfee^ digest! feillty of foods, tfee proper fealance of a 
xratloxx, and tfee action of minerals in ipelation to 
feealtli and disease resistance. 

in X800 tfee Hritisfe Oovemment gave local 
autfeoriti€»s (county coixncils) in Oreat Hritain grants 
to fee used eitfeer for reducing rates or for agri- 
cultural and teolinical instruction purposes. JMLany 
of tfee county councils from tfee feegmning xitilisc^ 
tfeose funds entirely in developixxg agricixltural and 
tecfenicai instruction sefeemes, and in later yetirs 
all . tfee efeunty councils expended tfeese grants in 
tfeis way., ITrom 1880 until a few years ago practi- 
cally all tfee funds made availafele to local axitfeori- 
ties for* tfee development of agriculture were ap- 
plied to ag^crdtural educSi^ion, experimental and 
researefe work efeieffy- in connexion witfe soils, 
manures, and crops, comparatively small amounts 
. feeing devoted to reseairefe axxd experimental work 
on live stock profelems. 

Wfeile I realise tfee great advantage to fee gained 
fey tfee application of science to soil, fertiliser, and 
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crop profelems, tfee cfeief factor in tfee Hxitisfe Islet 
is live stock, and it feas feeen to a great extern 
neglected. It is tfee cfeief source of our farmers 

income tfee feufe of tfee w^feeel ^and, so long at 

tfee production of live stock is an economic succesi 
and crops are utilised cfeiefiy fey convertixxg tfeexx 
into live stock products, more attention sfeoulc 
fee given to researoli on live stoc?k profelems tfeax 
to tfee exj>orimental side of soils, manures, anc 
crops . 

Tfeis position is. However, feeing rectified, and w 
Have now x*esoarofe stations engaged in axxiuxal nutri 
tion work at .Afeerdeen, Oaxxxferidge, Helfast, axi< 
T>ufelin, feut tfeo fuixds availafele are q[uite iixadeqixati 
if tfeis w^ork is to fee developed oxx feroad lines anr 
is to fee of practical assistaxxce to tfee stock fereede^ 
in feis efforts to overcome many of feis difficultiei 
aixd losses. 

1 am sure tfeat no one w 

cj uestion tfee need for extexxded researofe into t 
diseases of oxir farm animals ox* tfeo ixoc^essity . : 
X>roteeting oxxr live stock ixxdixstry agaiixst epidem f 
'wfe.icfe amxually tfereaten it so serioxisiy. Xn oci 
xxexion witfe tfee latter X may refer to tl\€f outfereal 
of foot-and-moutlx disease ixx Oreat IXritaixx, wfei,! 
Have feoexx alxxxost continuous since 1818, and fea? 
feeexx tfee cause of tfee loss of so xxxany stock tferou^*’ 
slaugfeter. iluring tfee last nine years, 1818 — 181-5 
no fewer tfeaxx lfi2,!214r cattle, 114;e78 sfeeep, VI, ^ 
pigs, and goats Have feeexx slauglxtered. axxcl t|; 

coxnpexxsatiorx paid to farmers amounted ^ 

314,000. Tfeis does not fey any meatxs covT 
tfee full value of pedigree stock, as only conimor^^^ 
prices are paid in compensation, nor does it inelx’« 
tlxe administrative expenses incurred ixx stamp ? 
out eaclx outfereak of tfeis disease. IVIoreovex', wl^ 
w^feole Ixerds of pedigree stock are slaugfetex'cd 
xneans in many instances tire destrxiction of 

life work of fereeders ^work w^feiefe. can neve 

replaced and for this loss no sum could 

coxnpensate tlxe fexreeders or tfee St^^(>e. 

Xiere is a field of xresearclx w'feiofe would jus^ 
tfee fcJtate in devoting large suzns ixx order to empi 
tfee IXX os t skilled scientists ofetainafele to ascert^a^t- 
a meaxxs of preventiorx. Wfeen we coxxsi<ler tl 
enormous cost to tfee nation and the constant 
daxxger of losing our feest pedigree herds, as well 
as tfee possifeility of losing our trade in pedigree 
stock witfe otlicr countries, tfe.e justification for 
furtixer and imxnediate ressearefe. in this direction i« 
apparent . 

tk»nBiderafele loss to our agriculturists is cause<l 
fey many other atximal diseases regarding tlxe pre- 
vention of wlxicfe very little is known. Tlxe xncBt 
important are tufeerculosis, afeortion, infertility or 
sterility. Tfee fixrst named not oxxly causes Iohw 
tferougfe tfee death of animals feut also is a constaTil> 
source of daxxger to Ixuxnan feeings tlxrouglx tfee 
coxxsumption of milk from txxfeercxilar cows. X’he. 
latter two diseases are widespread in many areas 
and affect seriously 11x0 production of stoc^.;; Tlnsse 
are oixly a few of tl^e inany into; 

wfeiefe. researofe 

funds axe urgently needed. - > ^ 

^‘ndmeU — rOne of lA»e. greatest 
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wbicli. l^x^eedLcKTs i:>o j^sboe in. tiHib im <».n *fcgea 3 acs» 3 ci.t> o# 

Lhoir s*fcxi.<i», «un.dL jBlooks, is t>Ixo seXeot>iozx of 

.-^iros, ]Efcotl 4 ^raLa-feefcOx* t>x*o€»<3lors ctn.<^ old e:x:x>oariexxoed 
l>re>€!»dLorX‘s Ixa-vo “fclrLO sebjxxei diffiLOxxl-fcy, xxa.TOioly, Ixo^vcr -fco 
r<e.loct> m, j>T*<3j>ol>oiiti siro. Tlio oxxly ’w&y ixx -virliLioli. 
^>T‘^^oclo^e o£bTi. d©-fcox*riciii-io fhis o,ti j>r€>sojci.‘fc is l>y i/ho 
<>ffsi>r'iTX^. Til is moo.xxs &. dols.^ of tiwo y^ars ixx 

I lie* oa.so of fcioof c€i,t> 1 :>lo SLZxd from flirejo t>o foixr 
\' 0 £trs ill, tilries oa,so of cia»iry ofibtifclo. Xf, 0 , 1 ; tlxo oxxd 

trlxat. -tiino, t>li€> siro ixrxsiiit>ai,l>le 3 f, -felio owrLor 

ti-firy Hcbv^e^ from ii-wo t.o foixr orops of cclIv^s ioforior 
icj t-hoir yisbroixiis a^xxcl, t>lioresf oro, of xxo xxso in. im- 
[iroAring ilio lie^r^i, eLnd stxoli CbiximcLls lia,vo -fco l>o 

4 e>Ul fitt> «brx xxxirom nnor artlve?s j>rioo. Tlxo o^wnior snifors 
1 e^cnxside’ira.lilo loss ixx fimo aus AV'oll as monoy, axxd 
runs -fclio xislc of mining IlIs Ixcrd if lio rofains axximals 
>f t lx is liloexd . 

Owixors of small floolcs or Ixords oaxxrxoti afford “fco 
k<"t'jx moro fHaix oixo lii| 2 jlri-]pi“icod siro, axxd flxesroforo 
a.ro lianclicaj.>f>od mne"!!! mores flxan. fliose^ wlio owzi 
U‘j.r^o liesrcls or fiooks. Tlio lat.t;e?r oan afford tio 
a nLixxxl>e>r of siros oxx frial, mat>ixxf? oaolx 'w'iflx 
r.#iiJx ^ ft‘‘'w fortialos xmtil oae;li siro is jiro voei , insfoad 
:»f riskiixjj^ all l/lie^^ lie^rel xv'itix oxxo xiixpro v’c^el sire=>, as 
hii-s t»o l>c eloxxo in most/ c;aMe*s l>v small l>r€^<„^de^rs . 
In tSc^oflaml nxost/ of flio lioids of j>e?><lijc^e?e 5 oaft/lo 
Hit' itx t/lio jxossossion of fc^Txanf farxnejrs, xnany of 
v\'li«>xn liavo oxil.v small farms. In Norflie^m Irolaxxd 
Mu-ro ivre^ ^xc*di^roo liords, axxd flxo xnajc>rit;>r of 

tlio ovv-ixe^rs Ixavo fexx'xxxs loss fliaxi aoros. X’lxciso 

bi*e‘Of le’!X*s e?oxild xxot/ afford to lc,oo£x ixiorc* flian ono 
iiiire* ox- to J'>av a liijC^H jxrioe^ for a jxodifajroei siro. 

Moiie^^-" rna>' oxxalxlc* tlxo Ixrejodor tex jix-oo ixx-e? a Iiiglx- 
Mass siro of a f aslii<xxxal>lo Inxxt t>liis is xxo 

^uaraixtoe^ tlixxt- tJie^ siro A?vill j>rove to l>o a g^ood 
-itLxcl axxJzrxal. l* 0 xc 2 >eM*ie 3 xx< 5 O axxd 3 xxdjgrcxox'xt also assist 
H»e^ l>re 3 C 3 c 3 e.*r itx Ixis sedooticxxx, Ixxxt e^voix tlxcs xrxost 
L‘x.|>orioixjc«o<l lirexeclors axxd kcsonc^st jxxd^os oftoxx jitxr- 
t' liases axximaLs 'vvliiolj tnrxx exixt qj^xxito xxixsxxitalxlo as 

^Vixotlxe^r ]prol>loxxx is IxoAxr to ixxdxioo Ixroode^^rs of 
bonirne^rc^ial stook axxd ovorx Ixroodors of x>viro-l>rod 
Jlfiir 3 ^ stook to koe?£> Ixxxlls xxxxtil sxxclx tiixxe? as tlxo 
e>f tHep^ir jxro^oxiy oaxx l>o dotexrxnirxesd, axxd tlioxx 
to i-e^taiix, so ioxxj^ as tlxo^,;^ will jxrodxxoo stock, tlxoso 
sire-s wlxiolx are 3 » sxxitalxlo. Tlxis cj^nos- 

tif>n is of tlxo groatost imjxortarxoo in dair^r liords, 
^^ lior*e! froq[XxoixtT>'' tlic? tnxll is de?ad A?elxon Ixis daiiglxtox-s 
ai c' prexx’^ei^d to l>o ^ood yioldexrs of xxxilk and Ixxxttor- 
fill- Woll-l>rod Ixxills slxoxxld l>o rotainod xxxxtil tlxo 
elauglxtors Ixavo domoxxstratod tlxoir siro*e trvxo valxxo, 
an»l, l>jyr tlxo oxtclxxsivo XI so of sxxclx 3 pxxro-l>rod Ixxills, 
ex T't*al advance xvoxxld Ixo xnado in tlxo liroesding of 
elteiry stock. 

Alariy' Jxords and flocks liavo made xxamos 

<>i‘ liigli ropxxtatioxxs sixnply as tlxo rosxilt of Havixxg 
oju* j_iropotont six-o, and wlxon tliat siro died tlxoso 
perils for yoars aftoxrwards lost tlxoir rojxxxtation for 
liipcli-e^lass stook. Ilf tHo animal jgonotioists coxxld 
sliow- Ixoxv to diagnoso a ptrox>otont siro or lioxv to 
tre-c^cl animals witlx tlxis Ixoroditary trait and xxxako 
l>i*ec-<ltn^ xnoro of a oejsrtainty and loss of a gaxnlxlo^. 
It vv oxxld eaaocxixra^o and a stixnnlxxs to tlxo 

bre‘t_Mliixgf of lii|z]x><das 8 axxixnals, wlxiclx /wonld reaoli: 
nxn<*k fxxrtker tJxan axiy form of State snl>si«^y gfiyen 
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diirootly to fcroodeers of jpodx^g^oe latoO^ axxd w^xxld 
1 x 0 tvortlx xnlllioxxs in xxxoxxoy to sto<3k Ixroodoirs 
tlxroxx^lxoxxt tlxo world. 

Ooxsrox.^XTsxoisa'. . 

To sxxxn xxp, I slxoxxld liko to oxxxpkasiso tlxo 
sixpromo importanco of tlxo livo stock sido of oxxr 
a^rioxxltixral indixstry, tlxes ixxxxxioxxso soo;po for do- 
volonmont "xvlxiolx oxcists, and tlxo oxcooodiixgly rapid 
stridos Avlxxclx can Ixo xxxado in its dovolopmont ky 
tlxo application of oxxr present kxxowleselgo along: 
properly or^axxisod linos. "Wo can do for stook in 
tlxo relatively slxoxt period of ton to fifteen years 
wrlxat Ixas l>oon accoxxxplislxod for crops from 2.S4:0 
to tlxo present time. tJxxless we Ixestir ourselves 
and or^axxiso oxxr oflox-ts wo slxall find oxxr lioxxxo 
xxxarkots fox- stook and stock products in tlxo Ixands 
of oxxr competitors, wlxo already, Ixy pxxrolxasin^ 
tlxo l>ost of oxxr pedigree sires, are plaeixxg on our 
xnarkots products ’wlxicli are superior to tlxo groat 
Ixulk of our Ixomo-producod supplies. 

Tlxo pressixxg necessity at tlxo moment is for ixxx >• 

provexrierxt in our coxnxxiercial cattle tlxe groat 

dis^xai-ity Ixetw-een tlxem and our pedigree stock is 
little short of tragic. Tlxo moans tow'ards this end 
are : (1) Tlxe increased xxse of pedigree sires, axxd 

irx tlxis tiirecitioxx tlxe State can writli great advantage 
to itself provide a powox-ful stimulus l>y tlxo rapid 
oxetexxsion of tlxo premium sclxoxxxo ; (2) tlxo elimina- 
tioxx of tlxo serul> Ixxxll, w-^lxicli , to my ixxind, *witlx 
li unx aix natxxro as it is, w'ill only l>o *a»ccoiirxplislxod 
in axx elTectivo manner l>y legislative xnoaxxs. 

Xt xxxust not l>o forgotten, however, that as pro- 
gress is xxxade in grading up our stock hy hreoding 
xxietlxods, it is imperative that there should he 
ooi-respoxxding develo|3mexxts in our know'ledge of 
nutrition, disease resxstance and ellmixxation, and 
in axxlmal genetics. Xtesearch in these hranches of 
agricxxltxxral sotence has in the past hoen starvesd. 
The funds devoted to such work: axre x^uite inade- 
qi^uate xvhen viewed in the light of the impoxrtance 
of the live stock industry, which in ISxxgland and 
Wales alone is w-orth, appro xsiimately, £1S4,,CKX>,000 
per axxnuxxx. 

In cojxnexcion with this w^ork xxxay I stress the 
necessity for such rc^searcli to apply itself xnore 
directly than at present is the case to the solution 
of practical problems. X realise clearly the need 
for fundamental xesearoh, or, as it is now* called, 
loxxg- range research, hut agricxxltxxral scientists 
shoxxld ho, as the designation implies, essentially 
applied w^orkers. Xn setting themselves some of 
the prohiems wrhich I have sketched, they ■will 
meet with sxxflicient really fxxndamental prohlencxs 
to keep them employed for xriany years to come- 

T'ixxally, I -would reiterate the necessity for a 
conxpxehexxsxve reorgarxisation of oxxr meiXxods of 
xnarketing stock and stock products. Xf it eaxx he 
accomplished on a volxxntary hasis so nxuoh the 
hotter, hut I am convinced that compulsory legisla- 
tion will eventually he neoesffiiazy* SkXuch valuahle 
time will he saved hy facing this positioxx at once. 
^Xhere is a bright fxxtxrre for the live stcok industry* 
hut only If we are prepeured to attack the psrohlerns 
which it presents hr is Buxui> cugaxiised mcanher. 



CSTS * 


N'u 4. T ZIJtE 


[;Ooa?o»:E5» X3, 102B 


nriie 3:y^nt:lmesis of* Oaoo Sust^x** 

*X7jei:xq Eisro o:b* OjarA:pn03K.. 

X>3r, 3E. DP. JlL^JMsanEtosro, 


T XXE 8;3r]:iL±;pli.c»0is of csboo six^ctir irx -fcljkO la^l^or-a.'fcoiry 
liLCi^ l3X*otx|^la.'fc -fco ‘tinuiacLpilxfitxi.t^ oojtn.j>lcstiioxi. £t lojrx^ 
ohctpt^oir of oxxcfofii.^ovi.x* 'klio pa^t> of tlxo ofkeixkistv- 

Xtii l3.ei,s dX'W'fik^rs l^oori. x*o|g£toX*c].e<f. sls “felxo orown-ixig sxjlocoss 
fiO xirorfc irx i>lxo lorx^ sones of viotiorios «»olxi€*ve>€i 
f/ho oJfx43xrxi£»t> irx 63 rrxt>lxo 8 lsirx^ xxa.t;xir*eLl ox^auxxio 
ciixot>s, -w^jhiolx l>o^Cbxx "wif-lx ''W'olxlor’s fix~si eynt;li.c5si« 
of urrodr cb Ixrxrxcir'oci yofiti-s ctj^o. It is of oorxsiciors,l>lo 
ixxfj&ca&tfy ■fclxox'ofox'o, io irxciioa-fco soncxo of fcixo s'fca.^^os of 
jxx'ogross cbTxci "tixo lossoxxs "wlxioli licbvo ixocsTx locbx-rxocl 
from t>lxoz3aL. A. ■fcoolxrxioctl £txrci, ovori moro, ». coiarr- 
xrxoxoia.1 sv^rxilxosis of flxis j>r*odLxio't> of flro siaga^r* cuctrxo 
cbxx<l of ilxo xemetirxs fo l>o offoct>ocl, laixf- iHo 

jpossil^ilify* of doirx^ iliis ixx oorxxjxoiifriorx 'veit>ix flic? 
jpletrxi is Aroiry xomLoio. 

Tlxo origin of -fcfro sxxg«.r- oarxo is olxsoirrej, l>ixt> ii> is 
fcixowix if Ixs^ laoorx oixl'fciv£i,t>o<i irx os/Sic^rrx 

irojpioa,! .A^is. from, groai fibrx-fciqxriiy Sbxici ilxskf if s;proa,ci 
w^cssf^W'etrdLs a>xx<l OfiLsti’w^«tr<is , rocboii-irxg flio rxo-w "W^orlci 
oaurly irx fixe! si>cfoeixflx cexxfxxrjy^, £Lncl fixe Wesf Indies 
irx 104el- DVTfibricgrfiLf irx 1T4:T was fixe firsf fo find 
sxxgarr in fixe beef, flxerei>y jxoinfing fixe wa,^ fo fixe 
foxmdafion of fixe beef six gar irxdxisfry in ICxxrojxe, 
"wlxiolx did rxof aofxxallv eomxxxenoe, bow^ever, xxnfil 
1801. 

INTaf rxrally, oane sxigar early engag<»d fbe affexxfion 
of fbe obemisf , arxd fbe firsf exciaerimenfs fo defer- 
xnine ifs emjxirioal formxxla dafe from I.#avoisier, 
fboxxgb if vs?^as only definifely esfablisbed by ll«iebig 
ixx 1831. W^bilsf fbe c^ixesfion of fbe oonsfif xxfiorxal 
formxxla of fbe sixgars, and of oane sxxgar in 
^axrfioxxlar, bas i>ersisfenfly occxxj>i€»d fbe aofivifies 
of xnaxxy obemisfs, fbe obief j>r ogress xxxade "will 
always be assooiafed w'ifb fbe name of fbe masfer, 
DBDxnil S'isober, wbose aobioAremenf in xxxxravelling fbe 
oomx>le3c sforeocbemical relafioxxsbij^s of fbe iso- 
meric bexE:ose sxxgaxrs and in. efieofixxg fbeir synfbesis 
sfands second fo none ofber in fbe doxnain of 
organic cbemisfry. 

Sxxcrose W'as sbown. fo be a ooxnjponnd of fbe f w'o 
simple bexcose sxxgars, glxxcose and fxrxxcfose, com- 
bined fogefber in sucb a xnanner fbaf fbe prodxxcf 
w^as blgbly sixsoejxfible fo hydrolysis by fbe "weabesf 
acids, bxxf very sfablo fo wards acfion by alkalis. As 
fbe invesfigaf ion confinxxed if became clear, i>axfily 
owing fo fbe worls: of Tollexxs, fbaf glxxcose and 
fracfose, w’ben in combinafion wifb ofber sxxb- 
sfaxxces, excisfed j>referenfially, if nof enfxrely, nof 
as aldebyde and Jkefone resi>ecfiveJy, bxxf bebaved 
as if f bey bad fbe sfrxicf xxre of comjxoxxnds oonf ain- 
ing a carbon-oxygen xring. I*’or a long firxxe fbis 
xrixxg was oonsideored fo consisf of foxxr oarborxs and 
oxygexx, fboxxgb if is frxxo fbaf fbe assxxxnjxfioxx was 
based m a in ly orx fbe analogy wifb fixe acid laofones 
and w-as wifboxxf any definife obexxxical evidence. 
Tbe by£>ofbesis gave a ready exsi^lanafion of fbe 
■etxcisfenoe of f wo isomeric series of glxxcose deirivafives 
arxd of Isomeric glxxoosides. 

'ITbe ooxxsflfxxfional formxxla ctf cane sxxgar was 
:fcxrmx 2 lafi^ by JPiscber and by Xollens on fbe basis 


of a foxxr carbon-oxcygexx rixxg sfrxxcfxxre for ifa 
oomjxonenfs, and many affem]pfs were made fo 
effecf ifs synfbesis by combining fbem or fboir 
derivafives in synf besisixxg nafxxral x^^^dxxofs. In 

no case w-ere fbese elforfs ^and f bey w^ere xxxxxxierotxs 

in fbe years 1800 fo lOlO ^irevrarded by sxxcoess. 

A. claim by DMax^blewski in 1801 bas never been 
aocejxfed by sxxgar obemisfs, and even fbe jxossession 
of orysfalline aoefocbloro derivafives of fbe sxxgars 
failed fo give fbe mxxcb-soxxgbf-affer oane sxxgar. 

Tbe work of fbe Sf. Aixdrew^s sobool, sfaii/ed 
by l^xxrdio, jxax-f icxxlarly of Irvine, in sfxx dying 
fbo mefbylafed derivafives of fbe cax*bob y drafes 
02 ,>ened xxj> a new^ field of invesfigafxon, oxxf of w'biob 
if w^as foxind fbaf glxxcose reacfed in ofber forms 
fban fbe acoejxfed stable rirxg, and afterwards fbaf 
fbe sxijxjxosed ring sfrxxcfxxre of glxxcose itself bad fo 
be challenged - The w'ork dxxring fbe ixexf decade^ 
after some disill xxsions, bas evidenced fxixrfber 
oom]ple3cdfy in fbis already comjxiicafed field . 
♦Sxxfiice if fo say fbaf if Ixas beexx jxroved for each x>f 
fbe sxxgars fbaf if can react in more fbarx one ring 
form acoordixxg fo oircxxnx stances, "whilst fbe jxar- 
ficxxlar ring form referenc^e conxx>oxinciM 

bas been studied. Ixx fbis coxxnexioxx fbo w'ork x>f 
Haworfb deserves fbe bigbosf ^possible recogxxifioxi. 

tTbere w^fits fbxis esfablislxed an xijx-fo-dafe formxxla 

for sxxorose diffoxring very little, if is frxie, from 

fbaf of JB^scber and ToTTbns -wbicb exxabled orxcx' 

more bojpes fo be beld oxxf of effecfiixg fbe so long 
soxxgbf synfbesis. Hoj>es, bxxf xxo cex^fainfy, for, 
as "workers in fbe field of fixe sxxgars know" "wdl, 
fbe excjperdlmenf al difficxxlf ies are exxfreme, bocaxiso, 
whilst fbe glixoose element in sxxcroso is, ixx flic 
stable so-called «. -modification, easy fo make and ir-o 
I>xxrify in fbe fornx of ifs coxnjpoxxnds, fbe frxxcfose 
element is, in fbo -y -modification, which is xxxxsfablo, 
difficxxlf of isolation, even in ifs derivafives, axid 
likely fo change. The many efforts of a fborotxgbly 
sysfexxxafic and scientific cbarac?fer fo effect fbe 
synfbesis of sxxorose from fbe reqxxisife derivafives 
of <x-glxxcose and y-frxxcfose have met wifb no beff^'r 
sxxocess at fbe bands of Irvine an^ bis school, of 
Haw-orfb and bis oo-workex"s, fban attended those 
of I^scber and Armstrong, lR,yan and ofbex^, all of 
wboxn bad fbe potential components of fbe elxxsive 
sxxorose af fbeir disposal. Oompleac miixifxxres, 
apparent isomexrides of sxxeroae itself, airways rc- 
sixlfed. 

JVIore sxxccess bas now affendesd fbe eHor-fs of oxxr 
Bwiss colleagxxes, IHofef and Vogel, who, workbxg oxx 
xrxxxob fbe saxne lines as fbeir pxredecessors, soxxgbf fo 
oondexxse fbe fefra-ac^efafe of <x -glxxcose wxfb ffie 
fefra-a<3efafe of y-frxiofose in fbo pxrosenpo of 
pbospboxHlc anbydrtde. A coxnplexc mixrtxxre ro- 
sxxlfed, froxn wbicb a w-ell-xbartc^ed erysfailiac^e ooix- 
sfif pent was separated on solxxf ion in boilbag absoboZ 
and sxxbseq^xxenf cooling. . ^bis pnodLi^f bas 
fo be Identical wifb sncrosb ocCabefafe nxeSfing* 
point and optical rotatoiKy . J:-',: - * 
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Oxt Hyidtrolywi®, oa»Xii>ioiA«il3r xxxGMm^ 

soi^lxamL 3 aaet>lii:$rl 3 *'t>e», aixcsroi^ .'wraa ol>t>£M.ziO€^ Izi. 

n3.^a4ai-u3rAl>lo ojr3nsrt>a>la. ZNra42tjiz*cbll5r^ & zt^.^'t>t>eer of- 

axxolx ixn^gMZKr^tvaxLoa, t>]:i.G i.<^on.t^ilxoa»t^ioxx o£ tiJxo »3rrk<>l»«itiio 
avL^a*!^ iiaa t>o lo^ ■vGY^yr ooxia.i>lotxB- THcsti^ti ei>xx<x 

rocixicsti Ibebd *1:11.^ oorrecii o]pt>ioa^l rotjcttiory i>o'w«r' l>o't>ii. 
eifoxo sk^nxX skS^tj&r ixx version ; rrk©ltFiri.|5-]pc>irii't>« of 

tihe xoodifica'fcioin.s, oz’^rs'ta.lUsodL from etifayl aJooHol 
a,rxd from mo-fcHyl a^looHol, woro istlso -fcixo aa^zne &a 
t-iiioao of t>Ho n.sb'ktxrcbl j>rod>ioti : e'woot>irxosfii cknud o-fclxor 
pro;port>ios 'woro iix aooorda-xxoo ’w'itilai oacjpootiartiiojn.. 
*T*Horo aoon.xa o-o rooio. for fiwtxy otittor ooixrso eu 

wli.olo- 3 hioa.rt/ocl a.£ 30 opt>a.ri.oo of tlxo eyn.t>liiosis aoxd tilro 
c?ongrart>xi.la/t>ioTi of Il*ict;oti a.ri.cl Vogol on. tlroir t>mly 
^roa,t/ a.oliio'V^om.on'b. 

IVtnoli. is t>o l>o loa*moci from t>3bis olia/otior of 

cjlic?jmioal scsionoo ^not; t.lxo loa.st> lioin^ t>lio ’iralno a.ncl 

jLOoossitiy of ma.inpuLla.t.ivo skill of -felio iiigiiost> ordor, 
involving O/ii approntxoosliip a.n<l a. pra^otiioal t:ra.lnin^ 
of a rigour w^hioJhL is somolimos in cia»n.gor of Ixoitxg 
ov-€^rlookocl f.o-cla,y- .A^a.ux, tilxoro Ofitn l>o no l>o^t>or 
<':x:amplo of tlxo nooci of ma/izxt^ainin^ an opon orit>ioa/l 
iiiitxcl -bow ar els ac5c?opt>o<i oojxolnsxorxs and t>}xo ad.xran- 
ta^ajo of rooponiixg a c|^xxost.ioxx, in spito of apjxaront. 
fintxliby, wlxozx now' x?'iow'-point-s ariso. 

W'rxbors of dot/oobiv’o fiobion liavo banj^Hb xis bliab 
tlic» ond of a cslxapbor is l>y no xnoans blio loasb o:s:oib- 
iiijjC porbion, and bills is otivioixsly bmo of blio sucroso 
i*liaX>bor. Xf ibs sbrixobviro ixas nowr lioozx osbaixlislxod 
atici oonfirmod i>y synblxosis, xxioro blxan ovor is xb 
jK'ctossary for blxo oi*^aixio oHomisb bo look ixisido blxo 


moloObtlo >ao aa bd oacplain, fc*r Xba 

on aoid Ixydrol^nsto and blxo roadlneaa wibJbi wJxiclx blxo 
ixoscosa moledido oan assumo dMferonb fc^nwa. Tlxo' 
orijiginal formnla of fjslltxcsoso, as an aldotiydo> ^j&osbn-^ 
labod a ^VTory' . aobi VO stxlxsbanoo ; porlxaj^ 
loam Ixow and wliy blxis xnay roaob in xnany^ dXn|ar- 
onb nxodifi.oabions acoordin^ bo csiroxxmsbanoos, blxn|^..^\. 
providing a olno bo roaobiorxs in blxo planb and.in bJhtd-. 
animal. 

Tlxo plxysioisbs procood apaoo wriblx a knowrlodgd 
of blxo sbmobixro of blxo abom ; in blxo doxxxaixx of 
oonbaob oabaJLysis, mncslx Ixas l>oon dono bo gain an 
oacplanabion of blxo nabixro of alxsorpbxoxx ab blxo 
snrfaoo of a cabal3rsb, and an xxnd«»^*^bandirxg is Ixoing 

sovxglxb of Howr a oabalysb -works, wrlxoblxor, for 

oacamplo, an impaob of onorgy proooods froxn ono 
poinb in an orgaxxio molooixlo, ab wHiolx ib is roooivod, 
aloxxg a oarixon olxaln bo anoblxor poinb ab wrlxiolx blxo 
aobtxal olxomioal oiiango oooxxrs. 

Ib may wroll Ixo bixab blxo sbixdy of blxo snlxblo 
olxangos "in inbomal sbrnebnro in blxo sugar groxxp., 
w-lxoro a xxniq[no sorios of Ixiglxly spooifxo oabalysbs is 
availalxlo, -will l>o Ixiglxly fmibfxxl, axxd xb is wribH blxis 
iiopo bixab -wo oonfidonbly a-waib blxo Ixoginning of blxo 

xiow olxax>be>r- Tlxo oxxo w^o oloso is full of famo a 

long lisb of Ixonoixrod mon of soionoo of all xxabioxxs, 
of wrlxiolx Ixxxb a fowr ixavo Ixoon monbxonod, Havo oaolx,. 
i n blxoir burn oonbri Ixu-bod bo a x>ro 3 t>lom -wXxxcslx Ixas all 
boo long Ixafllod solubion. Tlioro oan do no xnoro 
ai>propriabo oololxrabion of blxo oonboxxary of blxo -firsb 
ox'ganio synblxosis. 


Tlx^ Artificial 

;b IVIOISIO blxo now' ixxdusbrios of blio jirosoxxb oon- 
bxxry, blioro aro fowr w^liiolx liavo dovcjlojxod 
sex rapidly as blio arbifioial silk industry. In a 
“ l^urvo^ of Toxebilo Ixxdusbrios ^ roconbly issuod, 
rixuoli inbox’osbing irxforxnabioix is givesn adoub blxis 
iickW impoirbanb indusbry. Ib is poinbod oub bixab 
Moionbifio rosoarcb. and oxcpoxrimonb bavo playod an 
ii'ssoxxbial paibr in ibs dovolopxnonb. I?roducbion on 
le oommoroial soalo dabos baok bo IS 90 , wrbon a fo*w 
)] 11 xxdrocl tons ivoro ^produood in IFVanoo by bbo 
iiibro-oolluloso or * C^ardoxxnob * proooss, bbougb 
Hirioo bbon bbo visooso, acobabo, and ou-praxnxnonium 
(ML'oe^ossos bavo boon porfoobod. Of bboso, bbo 
-v'iseoso is now bbo moeb gonoral, and is osblmabod 
tf> aooounb for ab loasb SO por oonb of w^orld pro- 
flijobion- SSaob of bbo mobbods diffoirs bo sonxo 
€-xcbonb in rogard bo bbo raw- nxaborials uso d, a nd also 
ill bbo oboxxxioal broabmonb onxployod. Tboir ro- 
sj>oobivo produobs vary from oaob obbor in rogard 
tt> sbrongbb, bnonoss, lusbro, pox-moabiliby bo 
irioisburo, obo- In all, bowovor, bbo ossonbial 
fc'fxburo of bbeir znanxxfaobuxro oonsisbs of a suooossion 
of obomioal prooossos appliod bo ooduloso, dorivod 
^t'lxorally fronx 'wood or oobbon. In bbo visooso 
iiiofbodU JEor oacampte, erulpbibo wood pulp, obbainod 
from pino otr spimoo logs, forms bbo raw maborial. 
'I'’Jio ooilnloso is brsb oorxvorbod inbo a visoous pulp, 
wliiob is tbon scxuoosod bbxougb small noaealos and 
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3 illc: Indias^try. 

omorgos in bbo form of* csonbinuous fillaxnonbs, 
wrbiob afbor furbbor obomioal broabxnonb oan bo 
oonvorbod into yam by a ‘ doubling proooss.*' 
IVIoro rcM3onbly, xb Ixas boon found possxblo bex , 
produoo sboi*b loxxgbbs knowm as * sbaplo-fiLbro,* 
•wbiob oan bo spun nko oobbon or w'ool. 

In bbo Oommibboo’s x^poxb> xb is sbown bbab, from 
a oomnxoroial poinb of viowr, arbifiLoial silk bas 
oorbain inxporbanb advanbagos ovor oobbon, wool, 
or nabural silk. Ibs prioo is nob afiloobod by 
duobuabxoxxs in supply duo bo ixnfavourablo wroabbor 
or bbo ravages of insoob posbs, Ibs rawr maborial 
<bimbor> is cUbixxndanb, and oubpub oan bo oaepandod 
^'wibb bbo proviso bbab shops may bavo bo bo^bakon 
ovonbually bo ssofoguard fubuxro bimbor suppliosl bo 
almosb any o^bonb by bbo oroobxon of bbo nooossary 
faoborios. Ibs prioo is mainly dopondonb on bbo 
oosb of manxxfaobuxdng prooossos, and bboso aro 
nxoro anxonablo bo buman oonbrol bban aro bbo 
diroob produobs of li^aburo. ISTor is ibs .^xroduobioxx 
nooessarily oonfxnod bo nabioxxs possossing a par- 
bioular bypo of olimabo or obbor nabural rosouroos*’ 
Tbo indusbry bas, in faob, boon dovolopod mkinly 
in indusbrial oounbxios wbiob, bosidos boixxg favour^ 
ably sibuabod for obbaining rawr maborial^ possoss 
a wroll - dovolopod - obomioal indusbry and a. supply 
of brainod oboznisbs and obbor skillod omployooa. 

,Ajs is woU known, bbero Has boo^ a romarkablo 
oaerpansion of bbo indnsbry sinoo bbo UVaar. Ab 
.:brsb, bbo now d:bro stt^Bferod f dofoobo, 
suob as inbanciLJaxabiliby and iiabiliby bo davnagb by 
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sii:xo€» -fclie 'W'a^X' -fclici^o <lof€»ot>is la-Sb-xro 
l^^oxiL ovox-ooin.© ctncl l^ooxi. zKi.etcle 

xnoro «.'fc*t>x*«3t<5t;ivo. OLici«xx|^e»» ixx fckslxioxx sbxxcL 
irioT‘csfi,»in |5 <loricL£tncl for oIo^clxxoo ixi 'woariTij^ £t;£>p£i,rol 
ia^Lvo j^roa-tily o^cfoncioci t-lio xx^ckrlsLO-fc. AA:, tiixo »£xtxxo 
t:;ixxxo, t>lxo j>rioo of xxa,-fc\xr*xl fiferos, sxxcli &.» a»^^oo1 ^ttcI 
ootton., Ixa,c3. ^ socurocl *fco «.n.;pr€3C!o<3.oirfcocl IxoiglTLl^s, 
^wlxilo -fclio j>rioo of £brt>ifioia,l sillc 'wo.s fa-llio.^ 

and soomod 403s liJcoly -fco floctinato. 
E 3 oonomic oonditions -woro -fclxns f avonrablo -fco a 
jrajxid 03 iE:;pansion in it>» jp^odnc-tioii - 

.Ajirfcifioial ^ills: diffors from ot>V»or foxfilo fi.l 3 roe 3 in 
l;>oin|^ a oonfinnons smoot>>x filamonf ■w’itlxon'fc soalos 
or jxrotjmding Ixairs. Tlion^li nof so strong as 
ootton or so olastic? as -wool, it lx as tfies advantages 
of softness and jxeonliar d^^-eing jxro j>orties - It can 
1x0 nsod alono or in oonxlxination Avitlx otlxor toxctilo 
xnatorials for tlio y>rodxiction of a largo vairioty of 
manxxfaotnred ax'tiolos. ntilising artiixoial sillc, 

tlio older texctile indxxstrios liavo Ixeon onalxlod to 
j>rodnce ixevtr l^inds of falxrics as well as novel 
dosigxxs aixd original forms of ornamentation- 
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Tlxonglx tlxe indnstry originated in IFrance, 
leaderslxijx Ixad -passed to C3rerman3r and Oreat 
j3ritain Ixy 1013- In 10225 tlxe United 3ta-tes 
toolc tlxe £lrst place in x-egard to tlxe volixme of 
rodnction, -wlxile xnore recently a no-talxle featixre 
as l>een tlxe rapid rise of Italy to secoxxd place. 

In Hritain, Oexrxnany, tlxe ' Uixited States, and 
Italy tlx ere lx as Ixeen a xxxarlted tendency toxvards 
increasing tlxe scale of prodxxotion, as it Ixas Ixeexx 
foxxnd tlxat tlxe large firm can introdxxce impoxrtant 
economies of prod notion. JSk^ movement to'wards 
international syndication Ixas also Ixeoonxe notice - 
alxle, and tlxis v^^onld appear to Ixave Ixeen dne in 
tlxe main to a desire to improve marlceting facilities. 
Tlx ere Ixas Ixeen a rapid grovrtlx of ixn port ant and 
intricate international agreements axnong prodncing 
firms, and in tlxis movement Hritislx ixxterests Ixave 
taken a leading pairfc. In 102*7 tlxe tlx roe largest 
firnxs in Hritain, Ocrmany, and Italy entered into 
agreements -witix eacli otlxer, and it is said tlxat tlxis 
coxxxlxination controls more tlxan *70 per cent of tlxe 
'W'orld’s prodxxotion of artificial silk. 


Otxitxiary. 

fcim HcxitAon T>vv^xfcwx3sr, K.DB-Ii:., 


<^ITt UOPtAOi: I>^IC,W"ITsr, wkose doatlx oxx »ept. 
k. :> 22 is x^ddcly regretted, was Ixorn ixx IHSl, tlxe 

fiftlx son <xf 01xarle>s llar-win aixd tlxe tlxird of tlxe 
groxxp of Ixrotlxors to Ixeconxe a fellow of tlxe Koyal 
Society. He xvas edxxcated at Trixxity Oollege, Os'ttx- 
lx ridge, takixig liis degree as a JSexxior Optinxe in IBT-^. 
Inxroe>d lately after-wards lie entered tlxe works of 
IMessrs. ISaston arid .Anderson and *went tliroxiglx 
tlxe ordixxary appronticeslxip com-se in tlie six ops. 
Wlxile tlxere lie desigixod and Ixnilt liis first instrii- 
meixt, a kliixostat, for demonstrating responses of 
a plant to tlxe stimxxlxxs of gravitatioxx. At tlxe end 
of ixis apprenticeslxip lie returned to Oamlxridge, 
and slxortly after wax-ds joined Xlexv 3mitlx, -wlxo 
was engaged in <lesigning and making instruments 
for plxysiological ixxvestigatlons. 

IVlxclxael T'oster lx ad recently come to Oamlxridge, 
at first as Tirinity jxree lector in plxysiology, later 
as professor, and found tlxat for ixeaxly all tlxe 
apparatus lie reqxxired. only Oerman instmmen-t>s 
-were availalxle. I>ax*A^-in and I>ew f^mitlx Ixecame 

f xax^tners and started tlxe organisation wlxiclx at a 
ater date gx*ew into tlxe Oamlxridge fSoientific 
Ixxstmment Oompaxxy, I>ixx*ing tlxis period, aloxxg 
'witix Ixxs Ixrotlxer Oeorge, lie clesigxxed a oifilar seismo- 
graplx wlxiclx was sot xxp in a Ixasoment room at tlxe 
Oavendisli X-ial>oratory . Tlxe rocking nxicrotome, 
developed from an idea of W. H. Oaldwell, was one 
of tlxe xnstrixments designed during tlxe x^^-^^^^^^rslxip 
wlxioli Ixas proved of very great value to txiologists. 

At first tlxe a^xparatus dealt 'W'itlx- w-as nxainly 
tlxat needed in a Ixiological laboratory, Ixxxt Ixefore 
long tlxe range was extended. Oallexxdar’s work 

on tlxe platinum tlxermometer <1383— llfi) directed 
attention to tlxe electxrical xnetHod of measurlxxg 
temperatxxre ; tlxe need for resistaxxce boxes 

designed^or tlxermometry was furtber exnpbasised 
by Orimtlx^s experiments oxx tb^ nxecbanical 
3!^o; 3iy7e. Vox- I22j 


ecp^^'T'alexxt of beat <1 8^13), aixd electrical ixxstruxxxcixts 
of various kinds were takoxx in band. Aftoi* texx 
years tbe partxxox*slxix> cxxxne to aix eixd. I>e-w f^nxitlx 
retired, £xxxd ixx 181)5» tlie < ^axxi 1 >r idge fSc-siexxtif ic 
Tnstrxmxoixt Ooxxxpaxxy xvas csonstitutecl . l>arA?v-jxr 
-w'as obairxnan and tbe cbiof sbareboldor. 

It -was sooix reoogxxised tbat -we bad at C 'tan 1 bridge 
a firnx of instrumexxt xxxakors tbe -work of w^liicb 
w^oiild bear com^xarisoxx -w'Stb axiy in tlxe -world, 
wbile tbe bead of tlxe firm 'W'as a xrxxxix vcitlx a genixis 
for design axx<i a knowledge of xxxeclianics x?v’liiclx 
enabled bim to express bis desigix ixi tlie sirni>I<'st 
form consistexxt -witb tbe pxxrx>oso fox* x;\’-bicb tbe 
ixxstruxxxent -was intende<l . In 1003 tbe value of 
bis work w-xxs recognised by Ixis election as a 
fello-w of tbo Hoyal Society. 

In 1000 , at -tbe suggestion of Uord Haldane, 
IMr. Asq^ill^ api>ointed tbe Ad-visory Oomxxxittoe 
for Aeroxxautics “ fox' tbe sxxperintendexxce of tbe 
investigatioixs at tbe INatiorxal Hbysical I.*aborxx.tory 
and for general advice on tbe scientific problems 
axrlsing in connexion w^itb tbe xvork of tbe Ad- 
Txxiralty and War Office in Aerial Oonstruction and 
Ivlavigation. ’ ' Uai'xvin became a member, axxd tbrew 
binxself into tbe -work witb bis xxsual exxergy and 
devotion. It w-as clear tbat rneasxxrexnexx-fcs botb 
on tbe full scale and in tbe -wind tunnels at tbe 
labor atoxy- Avere needed ; for tbese iixstruments 
xvere rec^uired, and tbe Ooxnxnittee tumc^d to bixn 
for sxxggestions and advice. !MIetbods for measuring 
tbe stresses in tbe structure of an aixnsbip and tbe 
strength of tbe fabxi.o interested bim ; tbe vagaries 
of tlxe coxxxpass soon attracted tbe attention of 
tbe Ooxxxmit-fcee, and w-itb some of tbese be dealt 
in notes sxxbxrnitted to bis colleagues- At a later 
date be -watebed w'itb keen appreoiatioxx tbe -work 
of Keitb I-«xxcas on tbe conxpass, and xrealised tbe 
importance of a * turn indicator,’ a device -to a^ist 
tbe pilot in maintaining a s-teai^bf? course* ' ‘ His 
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o-wja. iML»tarci.i33.<53a.^ for* tJjiSst ’jpxxxrjpo&fGi piro^eKl of -v-fibltaLO 
in a. oritiicsarl 

I>ixrin.g tili-o 'W'a.r 30arwlj:i xveusi an abtvi^V'o xiaoml^or 
of vaxrio-tis oomxnititioos, and in X^IT l>ooaano ohairman 
of t»H& Air InvontiorLs OomnTi*fcf>eo, Kia XiLe>i^}3.ts findor, 
for ciot>or3minii:i.^ t>bo Jnoi^lxti and I^osi't;ion of an ol^Jeo-b 
iiiL tiJhLO air» dejvc3>lox>od as iti -was l>y A- V- Hill and 
His assooia1:>os, was j>cirlxaf>s -fclio m.ost> IxnjM^rtian'b of 
-t^Ho dovioos for -w^liLicsHL lio Avas j^orsonally rosi>onsil>lo, 
l>uif His advdioe and Holj> w^oro songHib oontinnally 
l:>3r many* -worlcors. 

i>arAv*in*s own Ariow*s as to instmm.onti dosig^n aro 
<^>:>£:j>rossod in His 'W'ilHtir "WrigHt X-»ootnre» doliArorod 
izi lf>13, or more* fully in tHo arfciolo w^Hicsix Ho 
c*oixt>ril>n*t>od AvitH His colloagjno, Idr, O. O- IWCason, 
to t>Ho “ H>iotionary of Ajz]piiod I^Hysios ” <Arol. 3, 
Tizstmnxonts, tHo I>oai^n of Soiontifio). jMla3CAv*oll in 
1 JS7€$ and XSLolvxn on many oooasiona Had laid stross 
on tlzo im jzortaixoo of ^oomotric dosij^xx ; Ho cjnotos 
AvitvH ajt>f>roval JVtajcAvoll’s statornont HandHoolc. 

tt> H.ozxn C!5olloot;iozz of Xnatrzxixxonts,''’ 1871>) i WHoxx 
4X1 i iixstrixmont is intondod to stand in a dofirxxto 
l>ositic>n oxx a fixod Hasc?, it must IxaAro si:7c: Hoarin^^s 
s«> arx'angod tHat if oiio of tHo Hoarixxgs Avoro 
1 ‘onxoArod tHo dirootion in AvliioH tHo oorrosyxondini^ 
]f>oint of tho ixistrxxxxiont Avoixld Ho loft fx*oo to xnoAro 
Hy tHc^ otHor Hoarinj^s mzxst Ho as noarly as |3os«xHlo 
liormal to tlxo taxx^x^zxt jxlano at tHo Hoarixi^."** Ho 
tHoxi mHow^s Hy oxcaxxx]pH>s tlxo ad vantagos of aclojztiix^ 
4X f^oonrxotrio dosi^xx, tHoxx|; 5 lx Ho is oarofxxl to noixxt oxxt 
tHat tHoro aro oasos AvHon it is Host to disro^ard 
tHo 3 >rixxoi j>lx^ oiitiroly. As to tHo c^ualifxoatioxxs of 
tHo dosij^xior : Ho is to l.xj» ** a mooHzxnical on^^ixoor 
AV'itH mxxoH soiontifio Hnx‘xwlodjgo, avoH aocjtxaintod 
vi.'*itH tHo xnotlxods of xixaxxixfaotxiro aA^ailaHlo, and 
in ordor to aA^oitl xnxxix^oossary oost tHts irxstrxxxnont 
sHoxxld not rocjixiro ^re>at sHill to malco.”^ 

THoso ^avHo knoAv* Hxxn axxd His Avorlc Avill a|;roo 
tHat X>arwifx llllod tHo Hill far moro oomjxlotoly 
tlx an axxy of Ixis oontoxnjxorarios. liiis fatHor’s lot tor 
ooxxi^ratxxlatixx^ Hixn on Havini^ jpassod His jxrovxoxxs 
o^caxxxixxation, qxxotod in tHo ax>13lios in fxxll 

Txzoasxxro to Hixn. X>lsoxxsslxx^ w'Hat xnaJkLos nxan a 
disooAToror of xindisoovox-od tHin^s, OHarlos I>arA%dn 
wroto : THo art ooxxsists ixx HaHitixally socxroHin^ 

f<xr tHo oaxxso and xnoaixin^ of OATorytHixx^ av'HxoH 
oooxxrs. THis imnlios sHari> oHsorvanoo and roq|_xxiro» 
as mxxoH Icnow'fod^o as possiHlo of tHo sxxHJoot 
i XI vostigatod . * * 

It Avaa X>arw*in’s HaHxt to stxxdy fi-oxn all sidos 
tHo 5 >nr]po«o for AvHioH Ho Av^as asHod to dosign an 
instmxnont^ to aoc|^ixaint Hinxsolf Hy oarofixl oHsorAra- 
fcion AvitH tHo dotails of tlxo oxc norim ont or moasnro- 
ixiont to Ho oexnriod oxxt, and tlxon A^Hon tHoroxxg:Hly 
satixratod w'itH tHo iproHlom, to ovolvo, somotinios 
wxtH oactraordinary ranidity, a jxiooo of axx]pA>ratixs 
Kixitod for tHo ,Av*ori*:. llis xntorost oactoxxdod to all 
tlko instmxnonts xnado Hy His C35onxixan^, tHon^H. 
in a vfiMPyin^ do^roo. Amon^ tHoao av^HxoH fixxd a 
plaoo in tHo HooHlot dcssoriHiniz sjg^ooial instrnnxonts 
for Ho was moro dirootly rosjponsiHlo# are 

^jatHo^^Jinotoi*’ tnadjo twenty- five years sni^oe for tHe 

, 'l^H^r«dJory'-~a. ^ ■imrtsartx-f 

inont ie now ' Hea*^ oonstrucHsod fdr 
s p€s3troIxeH<»£gra3E;^ jdLeea£sned: for tHe Bcdar . 
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OHsoxwatory at ^Hodailcancil,, ^ a oaxnesra for taicin]^ 

star ;E>Hotosra|^Hs ^tHo result of a sn^^^^ostlon made 

Hy l^of . *IHxro.or and yarioixs forms of oomraarator, 

spooially tHoso Hixilt for tHo Indian Oeodetio 
Btxrv-oy , in wHioH Airoro ozxxHodiod a xxumHor of 
suggestions duo to Sir X>avid 0x11, fc^omo of His 
aoronautioal instrunxonts Have already Hooxx men- 
tioned. Elxcjporimonts to dotorxnino tlxo Araluo of gr 
alw*ays attraotod liim ; tHo Half-soooxxd ;]^ndulunxs 
xuado at OamHrdd^o ax-o well IcnoAvn, and tHo last 
j>iooo of ai>i>aratus Ho avsus aHlo to dosi|^n Himself 
was a vaouum Ho3c for Bxx* Oorald I.#oxxox:-OonyngHam, 
in avHxoH to SAving tHo x>ondxxltxms for a jirojootod 
survey. THo draAvixxgs for tHis aro ixx jx^inoil on 
s<^xxarod ^ajxor axxd are dated A^u^xxst 1026. 

THo oHangos AvHicH Have taHoxx x^laco during tlxo 
last fifty years in HritisH ixxstx*uxuonts aro far- 
roacHixxg, axxd tHrougHout tHo industry I>arwin’‘s 
influence Avas felt ; Ho xvas a loador in tHo advance » 
tlxo guide aa'^Ho 'poirxtod out tHo direction in w-HicH 
imjzrovomont Avas to Ho foxxnd, tHo friond wHo never 
grudged tHo Holjx Ho was aHlo to give. 

THis is not tHo jxlaco to Av*rito in detail of X>ax*Avin*s 
otHor activities. Ho Avas a xnoxuHor of tHo Oam- 
Hridgo ToAA^n Oouncil for soxno years, MCayor in 
130fl — 07, and in lOlO Ho A><ras aj^pointod one of tHo 
Hoyal Oommissioxx to inqxxiro into tHo Uxxivorsitios 
of Oxcford and OamHx*idgo. Ho maxrricsd in 1080 tHo 
Hon. ISxnrxxa T^airror, axxd loaves tAVO daxxgHters ; His 
oxxly son *was Hilled ixx tHo “War. JR». T. O. 

Txx'e: oldest soisxnologist in Italy, or indeed ixx tHe 
Avorld, Hrof. Cliulio Ora Hlo vitas, died on Bept. JO* 
Ho -was Horn at Trieste ixx 1840. THougH witHout 
acadexnio traixxixxg. His fitness for goopHysioal studios 
Avas recognised Hy His appointment in 1 886 as 
director of tHe goodynaxnie oHsorvatory of Oasa- 
Kxxicoiola, founded as tHe result of tHe disastrous 
XseHlan oartHci^uaHes of 1881 and 1883. At tHis 
oHserAratory He remain€»d for xixore tHan foirty 
years, until its suppression in 102fl, furxxisHixxg it 
entirely AvitH instiruxnents of His own design. His 
Horiacontal pexxdulums, axxd His Avoll-lcnoxvn geo- 
d 3 maxxxic loA^els, H.e was also a xxxemHer of tHe 
governxxxent comxxxission wHicH planned tHe geo- 
dyxxamic HranoH of tHe central meteorological office, 
axxd Avas one of tlxo founders of tHo Italian fiSeismo- 
logioal Society. O. X>. 

TV'jaj regret to announce tHe folloAving deatHs : 

IPjTof. Tarxagio OaAva43ias, a distxzxgxxjsHed arcxHjpao- 
logist of AtHexxs, w*Ho Av*as axx Honorary mcxnHer of 
tHo 8eotion of tHe History of IWLedioirxe of tHe JEtoyaX 
Society of lElAledioine, on .luly SI, aged oigHty years. 

Hr. 8. IP. Olarlce, pr-ofessor emeritxxs of natural 
History at 'Williams Oo liege, Jterxowxx fox* w-orlc. cm tHe 
Hydroxds of tHe Amorioaxx coast and on tHe eaacxHryo- 
l08y tHe alligator, oxx Axxg. 1, aged so Aanty -seven 

years. 

X>r. T- 3E2. Ooddard, ozxrator in antHropology in 
tHe Anxerioan IVlxxseum of !2Slatural History, *wHo was 
Hnowxx for Ixis studies on tHe JUUqgamistios of tHe A-ps^oHe 
Indians, on «7xxly IS, aged flfty-exgHf^ years. 

JCH. O. X*. W^ilHur, i^iief Btatis^U^an of tHe XHLvisxon 
of ’Vital Btatisfaos of fmeu fC7*8« JBturean of Oensua frcncn 
nni^l on Ang. aged sixcty-'^Hree years. 
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T j E jac o£ OBixr«xiri^li«unaL’s tilrie Olx^irclx 

OoxigT^ss oxx ** Tixe* XJrjLiiorxxii-fcy of 2Sra»-fctj.xro ajtxcl -tlao 
3Ef’x*oo<ioxx». of ISdisLXx ** an. ‘«xt>fox*anoo of int>or*oei<J 

■t>o s’fcxa.cion'ta of aoionco. I>r*, lOa'm.os <fic± rxot. olaixn fo 
j>r'Ovi<3lo axxy final solxx-fcion of flxo j^rolxloms -wlnicsli. sor- 
jromxci flxis eixlxjootr ; l>xi.-t>, 'Vi^la.al> is an oc|xxivalont> 

soxrvfoo, 1x0 ixxdioa'bod xv-lioro f!Ho roal i>rol>loms lio« flo 
said flxaf “W^o ax-o oonfronfod -wf-tli trwo -wliioli axo ** nn- 
aolvod and af 3 prosont> insolnlxlo-** In. flxo first i>laoo, 
'WO oannot xandorstand iiow xnontal jxrooossos oan 
afitoot i>lxysical ovonte ; and, in t>lxo sooond jplaoo, 
** assnxnins tl^at xxnnd "Has an infinonco in tlxo ;f>lxysioal 
'W'orld, wro oannot 03ci>lain wlxy tKo laws of t-lxat 'world 
ax>X>o«'X' to form a dosod sy'stomi.” I>r- Bamos did not 
oonsidor tlio first difl&cnlty solvod l>y tlxo assnmjxtion 
-tlxat ** tlxcsro is assooiatod wltli nxind 6*omo * 'vital 
foroo,* sinoo it Ixas not yot l>oon j> 08 si 1 b>l€» to p>oint to 
any dofinito jxroooss in 'wlxiolx sucli 'vital foroo disolosos 
its aotivity. !3Sror, as a solution of tlxo sooond diffi- 
oulty, would l»o aoooi>t tlio idea tlxat tiro w'ill nray 
oacoroiso a sort of dirootivo i> 0 'wor xvitlrout intorfoi*in ^5 
wdtlx tlio purncijplo of tiro oonsorvation of onorgy, sinoo 
all suelr oontontions fail to satisfy tiro xnatlroxnatioal 
I>lry si oist . 

D'A." DBa-AOWICS roxnindod Iris Iroarors tlrat tiro t'wontiotlr 
oontury, lilco tiro sovontoontlr, Iras ojronod writlr a ro~ 
marlcalrlo sorios of scion tifio disoovorios- In tiro so'von- 
toemtlr oontury tiro rosult of tlroso disoovorios w^as tiro 
riso of nO'W jrlrilosoirliio systoms, notalrly tlrat of 
Hosoartos, wlriolr ** in a jroimlar and dolrasod form 
Irold its own mrtil tiro nino'toontlr contrary.** It is an 
olrvious rofiootion tlrat wlxoroas in our ow^n oontury 
tiro oorrosi>ondixr €5 nO'W scion tifio disco'vorios < notalrly 
tlroso in tiro s^rlroro of j^lrysical scionoo> Iravo talcon 
^laco, 'WO still await tiro goni-us 'wlro "will omlrody tlronr 
' xn a xrorwr j^lrilosoxrlrio systonr. Tiro xrino-toontlr -oontury 
naturalism is for ^praotioal ;]puxTposos a fomr of C?ar- 
'tosianisnr, and no loni^or tonalrlo. "Will tiro now- 
|plrilosoi>lry* rvlron it oomcMS, jpro'vid o a n adoc^^uato solu- 
tion of tiro trody-mind jrrolrlom ? THouglr Iro now'lroro 
dofinitoly says so, -wo oonooivo tlris to Iro tiro Irojro of 
I>r, IB^arnos. I'"'or tiro j^rrosont Iro "will not oontrilruto 
-to oonfuSSfion of tlrougrlit try adding to tiro numlror of 
eccfreNdionts wlrorelry xxrany Ira'vo souglrt to osoap»e from 
''tiro orcistixrg .^!rs Iro ]puts it : ***1 do not px*o- 

tondt to 'Iro al>ld to orcplain tiro rrolotion of mind and 
IcrOHcly* 0acfcdr I oonfoss tlrat nono of tiro nrany tlroorios 
'wlrio^ Iravo Iroon jrut foirward aro froo from olrjootion. 
iH^ut ft sooms to nro tlrat tiro jrlrysloal and jpsyolrical 
W'drlds aaro in trutlr only difforont asipocts of a singlo 
unity.** ..And if tfioso last 'words do ofior a solution^ 
it is ono tlrat is joorlrajrs foroslrado'wod Iry tiro now 
plry«»icMBd tlrooxf os. „ A.S S^instoin Ijas .mado rrs awaro 
tlrat s^paoo and tinro aro artificial constructions Iry 
wrlrioli tiro iT'Uptnan mind IrroslEs rxpr a singlo unity, so 
it may Iro tlrat tiro Irody-mind dr^ii^ism is an artificial 
oonstrixi^ion. I>r- 33amos, wf tlr Iris pustoacnary^ osundour, 
-adxni'ts tirat it is difBonlt to rooAiso in -wlrat way tiro 
l>lrysioal side of tHd unity can froloxtg to a^mtodiaotiistio 
«q^4!gfcoin, cromjplotp in itself, widSo tiro Jrsy^^ioal pido is 
fimitod.** . Yot is it;' certain tlap^. 'tlro;jgrf^gj?S^ 
i^O.'30Ta, Voz*. 12S3 ' 


sido is as comx>lotoly moolranistic as it sooxns ? I*rof * 
ISddington Iras said, a 3 proi>os of tiro now- c^uantuxn 
moclranios, tlrat ** w'lratovor view 'wo may talco of froo- 
'wfll on jrlrilosojrlrioal grounds, xvo cannot ajrjroal to 
jplrysics against it.’* 

"Wa aro inclinod to wfslr tlrat I>r. Damos could Iravo 
found sxraco to doal 'witlr tiro y>syclro-j>lrysioal jrrolrlom 
from tiro sido of jrlrysiology as "woll as from^tlro sido of 
jalrysics (tlrouglr tiro latter of oourso is Iris o'wn prrojror 
jrrovinoo). To many it ap»iroars tlrat tiro rosoarclros 
of neurologists lilsio Sir Olrarlos fcSlrorrington srrd I>r. 
Honry Hoad Iravo slrod muclr llgirt on tiro function of 
consciousness, and tiro nature of sjrontanoity - Tiro 
tlrinlsfng pulrlic, Irowrovor, 'will register anotlror addi- 
tion to tiro dolrt of gratitude 'wlriclr it already o'wos to 
a Irislroxr 'wlroso candour is as notalrlo as Iris loaxmixxg. 

I2*s I>oooml>ox* last, a fes'w Iroux-s after one of tiro 
Olrristmas lectures to juvorrilos Irad Iroon given at tiro 
Hroyal Irrstitution, tlroro -was a sorios of alamrizrg 
03Cjt>losions in an oloctxfc main outside tiro Iruilding. 
"Windo'w's of tiro Institution 'W'oro Irrolcon and tiro Iraso- 
mont 'was filled 'wftlr ]poisonous gas { and it is easy to 
understand tlrat Irad tire orcplosions oceux'rod 'w^lrilc-» a 
lecture 'was Iroing given doploralrlo consocj[uoxrcos axrcl 
loss of life miglrt Iravo follo'wod- Tlrouglr tiro cairso 
of tiro accident 'was outsi<lo tiro Ixrstitutioxr, yot tiro 
marragors 'wore forced l>y it to give serious attention 
to conditioxrs of safety and jpossilri litres of csoajro from 
tiro Iruilding in case of fire or jranio. A. r*op>ort rvas 
tlroroforo olrtainod fronr tiro arolritoot, and tiro rc^sult 
is tiro definite conclusion tlrat tiro lecture tlroatro is 
not firo-i>roof, tlrat tlroro ar-o not srxfiiciont direct exits 
to tiro street, and tlrat tiro gallery may almost l>o a 
doatlr-trapr. Tiro fact tlrat tlroro Iras Iroon no accident 
or loss of life in tiro tlreatro durixrg tiro oxistonoo of 
tiro Institution does not alrsolvo tiro marragorf^ from 
rosjponsilrility for tiro future nO’W tlrat tlroy Iravo tiro 
yrossilrilitios of danger so clearly sJrown Iry tlrp arclii- 
toot. It 'was on tlris account tlrat a special xnoot-ixrg 
of momlrors "was summoned for IMtonday last, for tiro 
particular purpose of ompo'w^cring tiro managers to 
prepare plans for any essential altera tiorrs to tire 
structure in order to Irrxng it 'witlrin xnirdom Irxjild- 
ing regulations as to safety witlrout destro 3 ring tiro 
Iristoric character of any part of tire Institution. Tire 
3meeting approved of tire managers* action and esn- 
powered tlronr to proceed 'witlr tire preparation of 
tire n€»oossary plans for sulrmmssion to a furtlror rxreeting 
of xrremjrers in ISTovemlrer. 

In? is estixzrated tlrat a sum of sometlrlng lilic.e 
£7Xi,000 would l>e re<9i^ui3red to remove all olrjeotions 
tlrat can 1>e raised agairrst tire safety of tire lecture 
tlxeatre -wlrile preserving its preserrt clraract^, to 
provide easy and sufi^cient exits, to construct certain, 
new rooms axrd. cdrrridors, and generally to .ena'Me 
tiro Iruilding to satisfy existing iegir^atipn^ for pi^tdlc 
IrTrildxzrgs in vrlriclr arrdienoes asseml^le CMcr vi^orie . is 
carried on. - Slrordd tbe jmembera of tire Institution 
decide^ as eventually tbey rnust jto do* tZr^t tiae 

tlreatre axrd csexrtfun tnri'Ictiang «i%w;|biad 
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1b4^ ou^lCit> xnotf .t^o lky& icnuoli 

crvLlpy iatx js^oijprin.^ f>lie aniHOiuiirxt^ jr’€»<|;ui;ii7^4^ £ojp l>txjrjpo«i9. . 

3RLo3^Ci.l Xr3u»t>i1yuLi>|.oziL lueua m, 'W'OxrlcS.-wicSUa a*<»;;pnx^cirt;ioziji 
Tioti oirily for 1>rillicuti:4> r^AoerX-ol:!, feixti «»l«o for it>» won^c; 
for tilno coci^exiaioxi. of iiiL<>oro«ti io p»roj|^ro8sivo Icno-wlodLigo 
l>y mo«i<xx»^ of UFridLa-jr O'V'oxiiKk.^ di»ooxarse8 concf oislior 

»t:.ixiriol£bt/ixxi^ lootiULTOs. Xo ifrS l€kl>or3.f>ojri'es ‘fc>lio ^^rocbt^ 
oioct-ricsoX io.<3Lxi»'fcrios -woro oroa-tioci "kyy H^&rsry etncL X“'a.ra»- 
da-y, aodL i-fc ia aoarooljp' -fcoo rmjic5>» f>o t*eLy -moat 

Xiri-fcislri. lo»<iore of aoioirxoo io t^lio ]p»8k8t> oootixxry' or so 
lia-v^o l!>ooxi. assooiai:>ocl 'weitili 'i.fio XTist^itr^of^i ozi io. oxxo 'W&.y 
or ariotiJtior. If it is roiiortoci, tlioroforo, tli.at> for safoty'^s 
salco aloxio a lar^^o ^art of tfio Ixistitution. most l>o 
roc50ii.sti;nLioto«i, tlioxi it is tlio doty of tlio momfeors and 
■fciio marifit^ors to soo tliat tliis "worlc is jixJLt in liaod* arid 
it is fiojiod til at tlioy -vrill lio roliovc^d at an oarly da to 
of any anicioty as to tlio jprovision of tlio nooossary 
Sinn to oarry out tlio -worls: in full sym;patliy 'witli tlio 
Avondorful liistoric past of tlio Institution and 'writli 
tlio dosiro to onsuro its oontinuanoo in porfoot safoty- 

At tlio nortliorn onci of ^t- JMartin's Stroot, I,«oioostor 
t^<-|uaro, in noi^lit>om*ly proicimity to tlio offioos of tliis 
journal,, a liuilding of aroliitootural distinotion and 
j>rido of frontago lias lioon in oourso of orootion for 
Triany montlis past. Hesstinod as it 'was to l>o tlio 
lialiitation of a now pulilio library for tlio Oity of 
Wc'stminstor, it ofPorod auiplo oomfionsation for ono 
fomiorly in St, IVIartin’s I^ano, lon |5 sinoo transforrod 
t'lso-wlioro in ordor to moot looal oxiigonoios. On 

JMonday last tlio X>oan of 'W'ostrninstor porfo.rmod tlio 
opoiiinf? ooromony on boliaif of tlio IMCayor of 'W’ost- 
iiiinstor and tlio oliaimian and xnombors of tlio 
r*iil>lio X-it>rarios Oommitto*^. .A. lar^^o oompany Anras 
pi'osont, Spocial intorost attaolios to tlio oooasion, 
for on tlio sito of tlio now' library stood tbo liistorio 
dwollin^-liouso of Sir Isaao ^NToAvton, oooupiod by bim 
from IVlO^low^n to 1*720, w-bon ill>boaltb necossitatod 
i-omoval to IConsin^^on, -wboro bo diod t'W'O yoars lator. 
In csoui^o of tixno, and during? tbo rosidonoo of I>r- 
<- ’liarlos^^Bur'noy, tbo bouso booamo know'n as ISTow'ton 
Houso, and w^as tbo rondozArous of a musioal, litorary, 
and artistio ootorio, wbicb includod Oarriols:, Sir 
<Tosliua Xfcoynolds, and Hr, 'JTobnson. -A. d joining on 

iHo slto', ' and also domolisbod, Anras tbo Orango Stroot 
<^*ongrogational Obapol, oirootod originally in I68S for 
lluguonot rofugocis. An insoription on tbo of 

tlio now* building giAros I^erwton’o poriod of liAring at 
i»is bouso as 1710 — 1727- X*rosumably tbo lattor dato 

fciliould baATO boon out 172&, for :3rotrstor tolls us tbat 
t-lio pbilosoipbor loft St- HdCairtin^s Stroot oarly in tbat 
3 «^ar for IConsington, and oortainiy bo did not rotum- 
'll''lio X>oan of V^ostrninstor, spoabing on boobs and 
knowlodge, roforrod to tbo groat gift oonforrod on tbo 
population of tibat . part of tbo munioipality by tbo 
proAdsion of tbo library. *XTbo bistorioal assooiatlons 
gc^irlandod arotuid tbo ispot sbbuid tbomsolAi>*os sorAro 
4i'-i a anoiiibtal sti.n:ualantl' 

^ororra 'Jhffoda^’' -aw-ardod annually by tbO 
l^Kaxrnaoout^o^l ^ ^o^oty of droat . £lritain, w^as pro^, 
«<ntiOd Ob' O^t* .'S ■'tici '!&ffr/-'*''!ll^ubor^ A- ■'ISLimor* Anras 

Die drst oan d i d ato in HSngland to pass tbo now X^b-O^. 
aucnixMtion. bold A^ oi p ly » tbis yoar, , JF onatban 3Porolra 
3Q7«I., " 


Was , a pb 3 rsic«an . Awdip, in 184H|3|. booa:ib:!d^^t^ first prd- 
fossor Of materia modioa in tbo So^oty*s Sobool of 
X*barxrisuoy. IBCo As-as a brilliant looturdir and rosoarob 
A^^orbor and w-oll bnown as an authority on bis subjoot- 
Aftor bis doatb in 18^3 a fund was raisod by sub- 
soription AJritb A?rbicab a priiteo A^ras ostablisbod in tbo 
form of a modal oallod tbo X^oreira IMCodal- X'bis 
Aw^as to bo aijrardod amiually by tbo Oounoil of tbo 
X^barmaooutioal Socioty to tbo candidato Aurbo sbould, ' 
suooood at a oompotitiAro oxamination in tbo subjoot 
of znatoria modioa. All candidates must liaA^o f^ualifiod 
as pbarmaooutioal oboxnists sinoo tbo last oscamina- 
tion for tbo IMCodal toob placo. XTbo IVXodal bas boon 
aAivazdod oaob yoar sinoo 1 88 1 , and is rogardod **« 
tbo * bluo ribbon ’ of pbarmaoy- 

A.rr tbo opening of tbo noA*r sossion at tbo X*bar- 
nxaooutioal Sooioty of droat ISritain o*z Oct- 3, IMfr- 
Xt- 3F1- Sonnott doliA^-orod tbo inaizgural addross, tabing 
as bis subjoot I^barmacy as a Oaroor.** Ho pointod 
out tbat oduoation is not. simply tbo ao<3^uironiont ^pf 
itonxs of bn.oA?vlo<ige but tbo traixxing and dOAirolopmont 
of tbo sfcudont’s faoultios = study sbould bo systematio 
and regular, Avbon a sxibjocst can bo rnastorod in urbat 
may sooxn an inorodibly sbort timo- It is of groat 
adArantago to mabo notos or an abstraot of AArbat is 
road, sinoo tbo more fact of Avritiixg impresses tbo data 
on tbo moTnory and loads to tboir arrangonxont in 
proper socpxono*^. Heading sboxxld bo mot.bodical and 
cx'itical I a littlo, woll digested, is bettor tban too 
mucb, Av*bicb may destroy originality and indopondont 
tbouglxt. Tbo amount of worb sbould be xnoasurod. 
by tbo <dogroo of concentration applied and not by tbo, 
Srctxxal timo spoixt on ifc, and all A?rorb is znucb c»asior 
and more quicbly xnastered if tbo student is intorc^tod 
in bis subject. JPor succ4e»ss in pharmacy, as in other 
professions, interest in tbo subject cliosen for a career 
and bard Avorb are tbo essential foAxndations ; and 
it is acbioA?* od by competence, capability, and indi* " 
Ariduality- Tbo law* inxposos a certain xninixnAxxn eflS.- 
ciency as roprosonted by tbo qualifying escamination j 
but no pbarnxaoist sbould bo content AiAritb this- He 
sbould beep abreast of recent pbarmaoeutical research 
and literature as A>eell as tbo trends of modem medicine. 
At the same time be sbould beep in touch Aw*itb bis 
professioxxal brethren in ordor to xnaJntain broad 
Adows. It sbould bo tbo concern of oA^^^ry student to 
Txxabe himself as efi8oient as possible, so as to enhance 
the reputation of bis profession, and to refrain from 
any action APirbicb nxigbt act dolotoriously . upon it^ ' 
If possible the student should undertabo sonxe postr 
graduate research in pharmacognosy, obenxistvy, oir 
pbarznaoology, facilities for which are proAdded , in. 
the Society’s laboratories, and all students fiibould 
mc^o tbe fvdlest use of the opportunities they can^ 
caxjoy at tbe Society’s School of I^bamxacy, 

Tmas ^BUectrioal Association for 'W'pmUesn,. ,nif ^ 

Idrs. ^Wilfred Ai^ley is president, is AmdOTtsA^a:^ ’ 

ful campaign to. bring to the' 

electrical authorities, and builders,, tbe inxporrtance of 
suitably Andring new bouses for electric light and pOAser^ 
A prelinxizmary surA;^ey of tbe new hoxAses that are being 
. built shews -tbat building: .cLuthoritiea are not mabing 





jsr^ or c/jRTJsr 


X^rovistioix for* oIoot>T-io »tAj>j;>l 3 r , ebicxcl. -fcla« 

«^l«=?»ot.jTio * oixt>lc5t>s * ins'6o.llo<l «t)ro oft:.on. ixi. 

Tjxasti't^ioT:***. X^fc is* noli CMXvisckl:>le*» for 03c».x^nj>Xo» lio fia-vo 
«.n oo-fclo'fc in tilio oonliJc*o of «. ■wa.ll » 2 >ci,oo ■wlnio>3 -wonltf 
ot-inorvsriso lt>o j^ossililcs fox* f xxmii:,\xx*o- Xxx a. loja.floli l>l»o 

.i^saooiabtiion t>lxo j>lsxn of tlxo fi»tia.xxcla.T*<J lioxx«o **€>- 

oommonclocl -fclxcs ivrinif«l>»*y of l-Toaltlx, a.rx«X 

sxiilijp.lxlo i>o«itaoxi« fox* -tlio oj^t>loti» ixx IXio va.E*ioiits r*ooTxxs. 
A. lar^o ctxnoixrxt of letV>o\xx*~a€».-vinj< rstxxx fc>o offe!01^5«.X 'w^Worx 
axx 4a»cie><-]( vitxf o oloofrit? aoi'-vioo is av«.ila,li>lo. In 1-lxo livini^ 
rooxxxs oixl.leslis sl^onld I>*^ I.>i’ovi<:loxl for* xx v''rvc\m_rrx doa-xxor* 
as •w*ell as fox* l>fjo firo, fan, axrcJ koliHo- T’l'iox'o s>xoixl<l 
also l3o ontilotis in flxo lr>aliln*ooTxr ft>i* ’wat-er lrx<?»atyOx*, 
tio-vf^d x*ail,ancf fix*o- oixt-lof-s in l.lio kxticslxon slxonlcl 

l>e> 'W'aisli-lxijgl'x an«.l sxxxxlc irx 1,1 it? A^vall. ''I'lxes .A^ssocialiotr 
is <foin;g ^orrcl ’W'OX*l<; j-roixil-in^^ out/ so mo of Hie* 

rxiot-lxocls of lossexiirxg^ l.lxo cix'nclj^or*^ of iro nsoiiolcl 
'Work. 

Xasr JBSlcctriiiczt ^^oxx«.xxx«,ex<'jte*e*/«e>x* for* dnl>^, iVIx*. Xtol lo 
>\.^p>loyarcl f^ivos axx irxfor-osl.inig slcolyCiJn of tiiics lifo and 
w*oiIc of Ooe>r^ Simon Olxnri. IBo 3 .’'oixcl tilio faol. Hxati 
fro w»"as f^lxo disoovoi'or of Olrm’s la"w. if is safo to sa>^ 
tlxati 1 x 0 is nnknowxx. Ifo Ixoloxx^od l>r> a 

Oorxnan Ixtxr^lxor faxxxily vv*oll krxow^n as Irrolcsxnitlrs. 
In ISOS, at t>i€> a^o of si^ctoon yoar-s, Ixo ontoi'od tire# 
Univorsity of ESrlan^^orx . X^aok of ixroans carxaod Iris 

nnivorsity oaroor to lt>o irrton'xrf >tod, tint Ixo jcfrad xxa te>< 1 
in jcrfxilosojplxy in 1811- In 1813, Iilrlaixg:on w*as tiro 
stox*xn contro of tlxo stx-ix^^^lo against lS'ai>oioon, no 
loss tlxan 33,000 tx‘ooj>s t>oin^ Ixillestoel oxx tiro 8000 
xnlxalxitaxxts. In ISIT, tlxroxji^lx tiro infixxonoo of ICin^ 
^ITriocixHlolx Willrolm HI., Ixo w-as ajxfxointod a loctxxfoi* 
on xxxatlxoxnatios and fxliysicrs at Oolo^yno- Aj^ a 
toaolxor Ixo was insjxix*in^ and liis acoal novor dxxg^j^od, 
Ixxxt it 'was ardxxons wox'k; to igot Ixis discsov^ox’ios rooojs:- 
nisod in tlxo C^roi-xnan nni-vorsitios- A^ tlxis j'rorie>cl 
3EI Carol’s ixlxilosoixlxy w^as at its asonitlx of jxojmlarity. 
A.& ilartxnaxxn said, it is moro attx-acstivo to ^px-ovo tVio 
law’s of !l^irat.nx**o Ixy * sovoroi^^-n ^ syxoovxlatiorx tlxan to 
j>oi*fomx tlxo todions and irksoxno tasks of ol>sox*vin^ 
and tostixxjQf oxc^xoxHxnontally. TJxo trinxn^xlx of OTxm 
did not como xxntil 184L1, ■w'lion tlxes Ooxrnoil of tiro 
H/oyal Sooiety of X.-ondon a-wardod Ixim tlxo Oojxloy 
nxodal for Ixis rosoarcslxos into tiro law's of olootrio 
oxirroixts- rrixo rosixlts of tlxoso re»soai*o>re>s w'ox-o yrxxlx- 
lislxod in Iris Ixook, l^io ^alvanisolxo Klotto,” and in 
JRo^^endo»:;9^4» Tlxo Itoyal Sooioty statod 

tlxat Olxnx Ixad esstalxlislxoel ferr tiro fix’s t tirne^ tlxe> la*ws 
of tlxo olootrics oix'oxxit. I^lrysioists in linjjclaxxd fonxxd 
Ci>lim*s la-w of tlxo |;, 5 r*oatast vainer ixx tlxoir oxc | rorixxxerntal 
wrork. Had tlxo law* Ixooxx knoAvn' oarliox* tlxo indnstry 
of aacirorimontors w'onld jxrolxalxly Ixavo lerrl to raf>l<l 
dovolofxxxxonts in oloctrioal axxjxlioati ons- In 1833 
Ofam olxtainod a jt>rof^s*sorslxii:> at tlxo l-*olytoolxnio 
^oHool at JNTxxtomlxoxig:, axxd in 1 8-4:0 Ixo W'as ajxjxointod 
]prof^f^or of i>lxysios at ISlkCnniolx. Ho diod in 18S4:- 

Ontsids tlxo Oollo^o ^atos Ixo W'as littlo kxxown, Ibxxt tlxo 
^ood sood 1 x 0 soxvod Iras i^ro-wn ' and flouxrislxod Ixxxcxxri - 
an tly- 

3L»aia«!!f»t«»r X-xtarax-y HJxJlosojpljicsal fSooioty 

jpSHrfomxs a i^nod work in arxarxi^in^ a Jwintar sotios of 
eSiaodnrsoa ky a«ninoni> lootna^r^, to anatrlo 'tnaxnlxara 

''3!ffo.:»074»-'‘to*,. X2;^3 ' ■' ■' 
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to kooi> in torxolx w-itlx modomx tlxdn^lxt and disoovory 
in as many sjxlxox'os as jLiossilxlo, and to afford tlxom an 
ojxfxortxxnity of forxnin^jf a jxox’sonal imjxrossion of 
faxxxons mon.** Tlxo ^r<n'jwKa&e?#«o->x-« of tlxo Sooierty for 
1027 — 28 oontain slxox’t oontrilxntioxxs on ** Olxinesso 
I,«ife> and Tlxoni^rlit,” on tlio j>otrc>l<>|^y of tlxo Sxvanixnoto 
H/Ook, and oxx tlxo flox'a of .Irtntland. Tlxo xxxor© in- 
ti rxiato -w^ork of tlxo S5e>oioty is eraxTiod on l>y a sovoro 
sicrlittin^ xxfx of its activitios into te^xx sootions, oacrlx 
doalin^ witlx a jxax-ticxxlar l>i*anolx of know'le^djKo, aftor 
tlrr’i xnannor of tlio Hritisli J^\.ssoci ration. W'lxilo snl>- 
divisioxi of tlxis kind is nooossary oxx arrcsoixxxt of tlxo 
onoi’xxxons xrxomlxorsliiix of tlxo Jattor Ixody, it sooms 
doii>>tfnl if nxiiolx is to l>o ^ainod Ixy so ^a^x’ost sjxooialisa- 
tion in a lc>c*al soc’^i^’ty. In vioxv of tlxo texmlonoy of 
scricixxtifio w'Ox*kors to j^mrsno solf -ooxit airier < 1 sirooialtios,. 
tlxe’>r«x is xrxnolx to >>o said for* rotairxiix^ in loc’,al sooiotios 
tiro Txx'oad yrolicy of oommozx xnootin;^s, -wlxoro oaoli 
iixterrerst ^^atlicsrs infox’xixation fx'om ovory otlie*r* intox’ost- 
and kooyrs in ioncli 'witlx aotivitios all alon;g: tlio fx*ont 
of soioxr t i fi er jj>i*oj^T-e*>ss . 

'"Ixxje: wido soo|:>o of tlio 03c.yxloT*ation xv-ork tin<le>x*t akc?rr 
or assistod Ixy tiro ^National C ic'ogn^x’atrlrio 4Soe’-ioty < »f 
'Waslrirxjgton xvas indioatod in a jxajxerr 'wlxioli CTol- 
EI. I-c^stor JTonos roael to tlxo x-ooont Irxtomatiorral 
C-ieroj^rajxlxioal Ooni^ross at C-axnlxrid^o. I'lie^ iriooie^ty 
is Ixost knoxvn for its JVex^xe^-xxrxZ 

a xnontlxly y>nl>lic»atiorx wVririli sjre^oialisos in sirx"^^**^> 
irixotoj^rayxlxio illixstrations tliat at*o ^on<*rally of 
^oo^^rayxlxicai irxtox’ost. In addition, tlxortr ax’o j^^ivern 
ovory xnontlx a nixmlrox'' of oxcoollontJy yrrodnood ooloxxr 
jxlatos -wliiol-i add mnolr to its valixer. Tliis xxxa^aKxno 
Ixas an oactraordixrax’ily w'irlo oix'oxxlation, axx<l Ixas Iroon 
of jajroat valxxo in soixools and in yioj-mlar oelnoation 
l^onorally- HPlxo Sooioty Ixas xxo ondexw'xnonts ox* #?ove>m- 
xrxont snlxsidy, Ixxxt fi'ermL tlxo inooxno dorivcrd fx*om its 
jonx’nal Ixas Ixooxx alxlo to dovoto lax*|acex sxxxxxs to iJjoo- 
ixx^ayrlxioal oxcjxloration as rvoll as to axvax’el fx’om t.inro 
to tixxxo tlxo Hxxlxlxard i^old xxxodal. .Axnoxx^^" roooxxt 
offoirts of tlxo fiiooioty Ixavo Ixoon lxol|x j^ivon to ,^Iio lato 
wA.dxnix’al H/- Iii- IPoary, to Ooxxx. H- E3. Hyrd, ixxolixcli nf^- 
a suxxx to'wax'ds Iris yxrosoxxt jAxxtax’otio o>c:]t>ocJ itioxx, to 
many o^cyxoditions to u^laska and to tlxo "\Vost Indios, 
osyxocially in x’ogard to tiro stndy of voloanologry and 
soisxxxolo^y- Soxxxo of tlxoso xH^soax’olros Ixave^ Ixooxx 
yxnlxlislxod in sjxooial volxjLxrxos- It Is a xnattor for 
oony?’ratirlation tJxat tlxo yxrofits doxrivod fx'om tlxo salo 
of a xroyxixlar xxxa^aasino, ixx itsolf of odrxoatioxxal valno, 
aro j>nt to snolx xxsofnl yxxxx’jxosos. 

A nxjsT of Mliolraol E’araday wrill Ixo mxvoilod at tlxe>t 
Oontral I*v»l>lio I^ilrrary, 'W'al'wox^tlx Hroad, j8,E2., try 
X..ioxxt.-Oolonol IConolm lOdj^onmlxo, yxx'osidont of tlxo 
Xxxstitxxtion of jBIoctriesal ISn^girinoors, on "Wodnci^sday, 
Oot. 17, at 4r :^.3vx- 

Aoc? tlxo invitation of tlxo IdjEgyixtian Oovox’nmont/, 
&ir ^a^adis Hoso yxaid an o^^oial visit to IS^yjpt oxx 
Bojxt^ 12—18. Ho lootnrod and ^avo doinoni^traHoxxs 
of Ixis rooont invostii^ationsji. . w'kiok axo. x^jpardox^ as 
kavim^ atx. ixnixortant txo arin ^ oxx tko »oioa::^aB a 
-oxxlturo and- xna<3i*sino.. ^ 

'X>roi»osos'- to:''sond , 
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j!>r^aricrjEtJs 


“fclriet XJxxi'v^^rsi^y' t>o 33os^ foir„^ 

-t>jr4EK.inlrt^. - 

IVfja,, X^si£ix>xs3 3E3Loxiasrsxrx3:x-i> cioli^eir^ocl. Jais jaz^»icioxat;iAl 
4a.cidLre£(S oxi Tnao X*at>«9g;a:*it;5r of t>lao *X7ooliLia.io«i,l ** 

l>^fo**o tJao Xxa$«t>itiut>ion. o£ ^A-iifronriot>ilo IH3jn|^inL€>oz'<3 on 
Ooti, S- TX»<=> Ox*£tclii&fo» 3Pjr-ia!o of tilao Xn.st>it/%a.i::.ion. fox* t.lao 
ld2!T-28 lacx^i Xsooxa dL^vireurcilocl Joixatily t-o IVti', ir*, 
of tJao X>€>x*t>y XlT'a^noli, fox* fiia ^ebpor* oxx I^ofos 
on. Aiitromolailo Ooa.x*M,** a.n<X fo IMTx*, O. I. XSiZoUy of Xilao 
X-oncion I3tx*«anc5Ja* fox* lii» jp€i.i>o.Tr on “ X*ofx’ol JExx^ino 
X-*ixlr>x*io«.nt>s and X-nTbx'ioatioxi.’'^ 

•A.x*x»x-.ic*^rr*xc»xfrs a.3*o invifcoti fox* flio follo*wixi.^i 2 : a»ja- 

jr>oixxt>mon‘fcf9, on ox* t>ofox^ tfio cixxt^osi xnonf-ionod t A. 

stxx>ox*int>onclont, of fXio 5(5ooloja;ioa.l CJlardons^, C.'lift^on, 

iijriistvol ATaj->oix'xtxaiont>s < V-»mxnit/too, Zoolojjrioal <.»a,x*- 

d*3n«, Oliffion, l^x*ii=<t.ol (Oofc. 14). An in«]|->oc?t-ox- of 
Tn»Xoi'i«.l» in tXio Aox-oncnxtioal I ns*f>oct.i on J.J>ii-oofcox*a.to 

of t-Ho A.ix* IVIin iM-fcx*,v TTfjo fc^oox-of enry , A.ii* ^Minisfr-y (S.l>» 

Acl-jFX-«t:.x'al XXon«o, f<.in^«"w^a,y, XV.C’-2 (Oot. 22^). A 

t^ioian foi* ntonfal <Xi«oa«Ofi=i ancJ locfnx'ox* on jiHiycXxo- 

niodioino at.- iSt: . X^l^oxnas’s JHro»^iii.«.l -'T'lio «oox*o- 

Xa.i*y^ iSt.. 'X’lionkaK*M I-on<ioxx, fr:>.E.l (Oof. 

A i^at: tiolo^^i«f. in t Ixx^ I »«Lf.liolo|^ioa.l 

dof mont. ot tliti IXoytxl l'‘''f*«?*o XI .»xncf I-*on<lx>n 


<Kr*l?'*XX,> ^csirxool of BdCociioino for "VVVaxaowbflCir — — X!*JhtiO ^ooxro- 
■fc^rfy » Xfcoya,! X^xroo XXossii-f ai, X^ondLoxa., 'IPV' .0. 1 , ox* t>}xo 
.Warrdon ei.nd Soor-otiajry^ X«ondon (X5,.XJ'.XX;.> JSolaool of 
SkXodioino fox* 'W^oxnon, X-oncion* W.O.l (Oof, -A. 

soniox* lootiiix'ox* in lalxyaioa in 41xo X>nx*laaTn XXi-viiaiioxa of 

t^lxe XTni’v'or-fcii'ty of X>ux*liaxn ^XTb-o XtoadL of Xlxo XXoiaart;- 

nxonf of Soioxioo, XTnivorsifcy of I>ixx*Jhia.xxx, JSont^Ix JR>oad., 
X>nx*Jiam. (Oot,. 27 >_ A jnniox* locst>uLX*ox* in olootr-xrioarl 
ongcixioorixa^ in "t-lxo X/nivorsit-y of t-fio W'i-tf’w\ratie»x'«ar*an<l, 

d'o]acanxxoe(lanx*|^ *X*]He» fi=4oox*ot.€xx-y t»o tXxo Xfi^lx Oomxxxia- 

sionox’ fox* fc^oxiflx A-frica-, Tx“afaliE?ax- t5t|n.ax:*o, 

(XJ'ov. 1 ). A. i>r-inoif>al of t/Xxs XJxxi vorait^y Ooll€^3po of 

Kont.lx Walosi and iVfonxnont/Vislxix-ci ^Tflac* X%,o|gisXx~ax*, 

XJxxi VOX'S! fy Oollojaco t>f Sontii. Walos and liXonxnontili- 
sliix'o, Oax*diff (Jan. 1>. A. 'W'oxnan looXnx'oi* in ^oo> 5 X*aj>lrxy 

at; JSt. X^ofox-’s X'rainixxfaj CJJolloj^o, X^ot;ox*l>oroix|^^ TCXio 

X*x*inc 2 ijpal, f^t;. X*ot;ox**s X’l'ainixx^ac Oollo^i^o, X^otorlaox'oixgli . 
A. jxlaysioist:. 'vsrifii oloot;x*ioal o3cx>e>x*ionoo, nndox* fino 
dix*oot;ox*at>o of X<>a<Jliolo^ioal Xto»oar*oix of -fclao Xtosoax-oH. 

T>0£aax*t.moxit; ^ WoolvTicix Tlxo Oliiof fSixfior'infrondont^^ 

I^osoax*oH. X>op>ax*t,xnont, Woolw^ioli, f^i.X::.18- An assist- 
ant; lootnx:ox* in xnatlxomatios, an<i <loxxa.onst-i*atox:* in 
jafiysios ox* xnoolianios, at X^ax-aday XIonso JEJlootxrioal 

JKnjjinooi-in^^ Otullog^o. X>ir. A. Xtnssoll, X'axraday Xdtonso* 

^ontlxani}>ton Xtovr, W.O.l, 


Out- As^rozmoznioaX Oolumn. 


JF'iix.Joitjkx^x^s. - — As is xisnal o,t tlxis fiox-iod 
tint's >*c%ax*, fiT*oljalls >tavo liooxa alxnxidaxit. Oxx {S€?»f>t. 
t- O.lVf.X'*., xi lax'^o xnotooi* aj>j->oaT'od in tl»o 

slcy as soon from lvinsale5, on tlio soiitli ooast 
Iroland.^ JT t oniittt^cl a >>lniwli->vJiito lijpflit and lit n |3 
t€*r slty as it foil x*«L][>idly fx-om tl»o dirootion of X*ojrsons. 

< JSoij!>l'. IG, al> x*-l>oi.xt xnidnijbrlit, a sxaion<ii<l fix-c>l>all 
ns ol>sox-x*i*d fjr*c*Txx Oo. Oorlt. Xt tnovo<l slovrly fi*om 
*i*t.ii - ■w'fr'st to sciiitVi - 'wost, and disjalayoxi ^j^^ox'f^ootis 
>lotji's. ttr’AA.'-a.s dirootoxl fi-onn a radiant V>n tlio xxdx'tlx- 
**st lioi*i;^oxi *»,t - 1 - ^O'"' xxnd |:>vxT*snod a lon^ 

On 21. 1 I lO**'. O.lM.'^r.. a lix*ol;xall l>x'i;g^l*tox* 

lan Vt'ims foil fx-onx 30-^"^ -+- 2^>^’ to 42^ i in 4 sooonds 

i soon ft-oxn fSlic»ro Xin<ls, Et3sso>i:. 

Oxx 30, 7^ 40*”, a xna^»:x»ifior<.>'nt xnot^ox* 'W'as 

owo<i fi'om xxiaxxy f>laoos in tlio noi'tli of XCnfzrlami. It 
avox-sod a lon^;? l>ath., sox* tVi -wost to nox-tXx-oast, fi-oxn 
.'^oi* tfio Xtivoi* i^olway to fax* oixt into tlio l>iIoi*tli S4oa, 
let was dix'oot-od from a radiaunt at 2i>X^ — 20 ox: 
17 — 2^^ in ScoT*p»io ox* tSox'jpons, IXHo lioii^lit of tlxo 
->ax'ly liox-izoixtal fli^lit was albont S7 xnilos. 

Xlr>XMn'TexiiST Aisrn IXxot.A'X’xvnrv. Xt. IX. Oarmioliaol 

>ntx*tlxnto» a ^ax>ox' to fox* Sojxtoxntxoi*, in 'wlxiolx 

L> dwolls on tlxo sBstliotio sido of Xflixxstoixx'^s tliooxy of 
^lativity, IXo ^points outt tlxat tlxis tlioc>x*y 'was in 
no xxxain dexlnood fx*oxn tlio oontral idoa of o3ci>x*ossinjaf 
»c? laws of ISTatnx'o ixx. snoli a form ■witH. rosjioot to tlxio 
»tir-diTxxonsional oontincxmrn tlxat tliox'o slxonld l>o xxo 
i»anf35o in tlxo foi*m on jriassin^ froxxi ono systoxn of 
f'foronoo to anotlxox*. X’o do tliis vKras an offort of £xxn*o 
honi^lxt, and tHo fox-m of tixo ia^ws rastdtixi^ from tlixs 
it<>rt of tliotii^lnt lod tso tlxo tlxo tlixoo 

“ ll-fenownei astx*onoxxxioal tc^ts of tlno noxy tlxaox-y, 
‘«Tir»oiy, slxift of nox*ilx.olion^ l>€sndixx 4 Br of li|^Jhit I>y ^x*avi- 
a -1 ion ^ a nd, slxift of spootral linos in a ]grx*avitational 
1. TlaLO oonoltxnion xs drawn tXxat ** tlxcara is a daajply-' 
oij ndad solidarity l^otwaon tlxo lawid of Ixnman tlxoni^nt 
Ml* I tlxo laws of oxttarx^^l natora.^ 

* dial-djgfno * on tXkO /i^Makrno snl^iaot ,'l%as ' 1^»oc»n oxd^r 

fay .A— 2M, Rofaortsosi. San Ipzanoiaeo,. Xii 

ISTo. awe^.Voat*. 11^21 -iJAr:;’ 


c*liar> 2 fOs XSinstoin witH f^dcinij^ Ixis rosiilt fox* tlxa dafloo- 
tioxx of lijjclit at tlxo six.xx.’« lixxxlx, 1 *7S'^, fx’onx an ax'ticlo 
r>xil>lisliO<J t>y feJoldxxor alxont a csontnry <M5i.x*liox*. Soldnor 
adojxtod tlxo csox*|“>osoixJar tlioory of liclxt and tl»o ^ 
X5"ow*toxxian Jaw of ^rravitation. X'liroxx^n soixxo slifMS 
1 x 0 larot a x'osnlt twioo tlxo sizo tliat tlx is law roally ^ivos» 
and a|^x*o«93iXjB; w^itlx KJinstoin^a sJxift. X$nt tlxo oaloixlatio’n. 
is sncfl* a sixx!x>l*^ ono, and Ixas Ixoon voritiod so ofton^ 
tlxat tliox’O is xxo cinostion of Soldnox- Ixoixx^ in oi-ror ; 
tlxo olaax’go ajcicaixast XSinstoixx is tl!ox*oforo invalid. 

IMxasioa I^x^uAXiicts. Tlxo x'rosont yoax* i>roxnisos to Ixo 

a x'ooox'xl ono for tlio diwoovory of minor ]planots, Tlio 
nxxnxlxor ixx tlto fix-st twx>-tlxirds of tlio yoax* is -woll ovox* 
a Ixu Exd rod . 

Tlxo jxlanot 1071^, now’- namo*i 13x*ita, 5 ?iv*'os a p^nod 
illnstrcxtion of tlxo amoxxxxt of lalxoxxi* tlxat is involvod 
in scsarolxinjsc tlxoxxsaxxds of olxsorvatioxxs Ixoforo it oan 
l>o docido<l wlxotlxor an olxjtxct is roally now-. 1071 was 
dis<*.ovorod ixx 1024, tint was ixot xxnnxtxox'od tlxon,. tlxo 
olxsorvatioxxs Ixoixi^ insxxflioioxxt : last X>oc5omI>or Horr 
Itoixxm xxtlx , in soarolxixxf}; fox* ^o3 ICxxndi*y, foixxxLd axxotlxor 
lidaxxot,. W'Hiolx -was f >rov isionally lottoro<l 1027 
;S4x*. 13. As^xlixxd oaloxxlatod a oiroxxlar orlxit for TiB, 

wrlxiolx xxxado liixxx sxasixoot its idontity w^tlx -(xlanot 1071. 
ITxxrtlior rosoax'olx snnjxortod tlxo idontity. Ho aftor- 
wrards fotxnd tlxat t3t-»o olxjocst Ixad Ixooxx dotootod ixx 
lOlO, w-lxoxx it -was ^ivon tlxo lottors JTjZ!^ and soxno yoax*s 
la tor it w-as also dotoottr»d at Sixxxois, Ox*inxoa, and 
dosiie^xatod £$ixnois OO. IVtx*, Asjplind also oaloxxlatod ita 
jplaoo in 1014, an<l Jttoixxxnntlx. otx ro-oxcamininiop |>lat<^» 
of tlxat yoar, Ixas foxxnd ixna^os a^cxrooixxjg; ’W'itfx tfa^o 
oaloxxlatioxxs^ so tlxat tlxo ^larxot’s orfait is now* wroll 
dotorxninod JIVcxcA-., <5^84 ). 

for -TExly 30 la^t states tlxat tlxo 
roxxxax-lRafalo orlxit annoxxntxod last year for jplanot 
1027 JBJO is orronoEXxxs. Tlxat orfait was of a c»omotary 
Olxaraoter, and o:xtonded to tlxo orfait of /CTranns. A. 
mistaljco faas faoon foxxnd in ono of tfao ofasoryatioxis 
ns^Md. Tlxo trixo orfait. is noarly oixrontar, *wltfa a jfaoriod 
of O y 4^rs 2 montfas; and an ixxnlination of 



sBe 


or ZJJtlJS 


[^OOTO»3?i3EL 13, 102B 


R^sea.t'oli 

IINatxvjb: Oux^a-^uxt.®: OJ*' ^oxjm-'W'xss’X*. XTixui^'i- 

t>liis=t "t-it-le, 3\Ix‘. ./V. X-f. «^n &. V€i.lxna/fc>lc5 

«fcrxa,l'y'«i« oX tli«> f:-* x*ofc of t:>io 

»ovitri -"wos'tojrrx X-Jixit>e><l -wliiof* oe>ri»oc|iie^r».t.i«.ll>'' 

a.inL»xly"SC?s xxi«i>t:-lic><lw of .Aoxtsi'icja.rx a.x'oiitoolofajy *xti<lI 

o-fcli,Tiolo|afy fiLxxcl rooro j>«,i-t.ioi-i.l«o-Jy t:,l\o nnof l><>cl of 

*■ cxxlt>uir*a,f «.i?o«xs Xt lx»« Ixcsoo. x>ia‘fc>l irt-Xio<l !:>>* X>»o ■Uriivor*- 
M.i't.y' of C?ei,lifoi*xxi«x <a-s=% JSTo. O of 'V'"ol. 23 of iXxo T^'t 4 t>Zi.€‘rxti€:>rt^ 
fyjE, -i4.'ry»<?‘^-»Tr5cr'/x xxTixJ. Jf€t7i . 3VXot*o o«i>oc*i - 

of <3onr«o, XXio avifliox* i« ciorxc'ojfiit^cl fXio 

orijg^infs^ of «oxxfXi.-’W’^o«ij<?'X*TX oiilfoi'c'' «,Txtl f.ixo clir-*^ofioo 
from xjv-XiioXi eci.lto»*<xl irxfl oojtxo«'>#>i |^>oooti'£xf ocl fl-jo a-roix. 
Tlxo <“loo»fioo i^5 rojfxclf' >>,V" Itxolc of irxfoi*txx4xl io»i 

fio «t<djo.ots»x't. ctroM-fcS, riox*t:li**rrx «,»x<X 

soxxtXxoxTTX IVToscioo, f rioicloxit «1 xoforoxioo i« mewlo fo 
flio of ofiroxxolo^iotxl c*ori‘oltxt:.it>tx ftoTi*. 

IVIi*, X> 001^1 «,««’» 'V^^O-T'lic €xxx t:x*o<e-i2?roxvf.Jr» oxxi'x'ititf 

£(. i<_loof ifi<’“«.tiozu for flio tsooXH- 

h>«.c»l<; f-o 1300, tx^^AOTXti flxoro iw «- 

fioxx'fciixj^ IxJoolc of tJiovonxl ootit-oric^M r>f i<l<5xxt;ifid t*lo ^V'o^xx* 
f2rT*X>'Vrfc>XM. T'O fillis OJoolc IXOIOXX^ T**xff<^r« fT-CiXO X*Liol>lo 
ssooli xxs u^Vacif«piC* sxxxcl fioxiifo, of 1:Xkt> -fchix'cX or jpri'OJExf 
IE*xxolxlo ^>ojri<><l, -vrlxilc^ flxo j xxoiali ooo<^i,xo«l- fa.llM irit-o 
trlxo foTxrflx |xoi'ic><I. lir- «>»4>xxl€l t-lxoroforo l>o 
t>o ofot-a-in tx rt^^ox'cl fojfxclc fo a.o. J OOO, fr-oixx wlxiolx j>OT*io<l 
x'«.ffiOT-M ooxxld l>o ol>-t.a,irio< I fo rofft-of- <>*i JMo>cio*xxx <i<jn- 
<iit>ioTi« of fli€3 *'l~'olt:ex^ 7 >oi-io<l, f>o«»il>l;V" 

oorxfixTtxx lofaroziLcf *u-y .A.5Sfo<* ctlxrotxolo^iow. Xix re‘p:<xi*<i fo 
03c:f.rTa~ooixtiixx<eri.t-*3il iofltiooc'OFj iix t-l-tcj s<><xf lx--w€»«f , lifflo 
roacsljocl f.l*o jaio«. fiorir* fi^oxxlli yVinoi-iocL, t lxox4^ar>x »!■ wlijxxois 
oor*t~etiri oloxjnoi>1:«, ass xoaisso C'lilfixxo, flxo <.vii-I<oy 

sxzxci T*a.iTX ritiaa-lss of iSoxitrl-j .A^rrif x*ioa-zx oz-i^e^ixi iXio 

ooTZ-t-ra.! aroa. A>siafio fi'ait-ss arc? txjraolL.ic*aJl>’' al>f4o»zt , 
03coc5i>tJ &. >Ac?fti't.at:ixxj^ oc'otix'rcsixoo af. flic? fart-lio^f o'icfc?Txf 
of cliaf rilxxif iorx of fHo sirxc^xv'-lxacjlcocl Irioxv^. 

■paoificr in.fiiTe?ziC'C?s ar^ »r 5 xirof=»l 3 A t>o l>c» cj^cjx-ot.oc'l • i»x 

tioxi’tXiOi'n C.’*alifomia iss trlie? c?o«mo#jfon.>^ of l-i\xiwc?ixo arid 
CXalxriolirxo, f JKox’oxiiUC^iii^^ T^ol;\'-rxoai an in olxaT*aot;**f*, and 
tvlio <JraX>ZTolino and. CJXmniassli ssXioll f i«li -Ixoolcjs, 'wlxioli 
arc? es'Lz’iot ly 1VIiorono«ian in. forin- 

X*OT*LJJL.A.'rzoisi xTsr ZNT'sr AssAX-A^isro . — X3r- l^”. XXizcoy, 
Ciovommc?*xt. Cjr<>olojE;isst, of UST^^awal axxd , lias? ^mlxliwliad 
in flic? C?^o< 7 rrtt 3 ciA(-/V;cxi vol. 18, ^NTo. 2, a ssf-vaiy of 

■trlic? dijssfriXinXion of ixo^mla-fion iix IN'^^a.ssalaixd. ^.Acsoord- 
in^ fco j^frioan afandardes tr-lic? ;fioy>iilation in larpc<?» 
Tm»nX>orin ^5 in flics 102C5 ocsnssnss l,200,88i5, a fi^irxirc? 
■wliicsli ^ivc?s an avc?ra|^o of 34*t$ Y^or tsc^narc? mile* a» 
csomj^arod 'wit>li 'X'anj^an^ilc.a J 1 -20, X^^orfliox-n IXliodo»sia 
3-2, Sonflmrn HXiodosia /5-1, and X?ox*f ii^^vicsssc? 'Eatst^ 
jA^fricsa 7-0, IXi«t:,riX>ni.ion, Ixo'wc-svox*, i» vmc?vc''n, axxd 
vax'ios fx'oxxx 201 j>c?r ss< | narc? mile? do^wn fo loww IHan 
lO sojLxarc? xnilo in an aroa c?omy>i-isin^ 21,2f>/* fsr|iiaro 

miloa. *XXio mossf doxxssoly jiojiixlatrod ai-C'ass arc* in f-lxt? 
X-.O’Wor S*51xix*cf? ’V"allc?>'~, al>oot> X^orfi XXorald axal flic* 

Olx ix-adjaexx disfricst- and ad jacsont.. x[iax-tis of X51anf3?^x*o, 
'X'lxo xnosf tsjiarHcsl^r ax-c?a iss flics ixorlXxorn 

X^yasaland X^lafoatx, a soofion ^vliic^li ssLxfforts jEa^roal- 
loisaos X>>^ rni^^rrafion f-o Klxodoisia- and Montlx -Afric^a. 
TTlio ^ojinlafioxx jxrolxlcsm i« cslosioly Ixonnd xij> w’xtli tXic? 
c|noat.ion of x?rat,€?r »nxxi:>l>^. A nixmlior of arc?a« ax-c? 

ofliox*"wrij30 aixifalxlc? for aafflesxnonx xn'o^v-idc?*! vrafor 
ooxxld lie? sxxx>x>Iied. Xt> iss oaf ic^oiall.v' nc?c?do<i, not. so 
xmxolx for a^x-ionlt-ux-al j>m'i»o«ciM a« fox- domc?»fic5 ixac?. 
Tliia is ixxciicrat^od !>>'’" fixes alij^nmoxxf of Ixaliitiat icxns alon^ 
naf'worls: of sfroams in <*oixxxtx*y nx-iiforxxxl.v <?cxnal ixx 
soil. X'or fVxo xmornoixt xlic? yirotbloxxi is iix " dan^c-'r of 
Ixoixx^^ ovesrloolcad , owinp: fo t>lxo wxiisnall 3 ^ favoxiralxlc? 
ocxxxclifiorxs of tlio las-fc t-liroo yesars, 'I'Xic? f->oj>xxlafion 
t-orxds f-o oorxesantrate? aion^ flic? lalc^ »ixoi-c? and alon^ 
fJba Jar^or sfresaxxxs and. xrivors. 'X’iio a-v^ox-aj^o rxtxjrrxfear 
of inlxalbitaixfe irx a villa^^a raxx^ess from a m.ixxi-mxxm exf 
J57 in. 301ant^;y]?o "to a xxxaxcixxxxxm of in .^onislx JNTyaifiia- 
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rClxor-c? ax*c? 18 villajjfos wifli a jxoxaxlafion of more? tlxan 
lOOO. .ICofca ICofca foA>i-nsliii> is forxnad of a xnxmlxesr of 
villa^^os witli an a^^r^ro^araf c' f ic>| inlatioxx of 0438 ; lr>xxt> 
trlxo larf^c?sf> ixxdi v-idixal villai^o, xxoar XVirf Jolxnwfoxx, 
nnnil>c?rs 2002. Tn fHc? fc*x-f ilc? ax-oas l>^in|2r io sfrix>fe 
alon^ llxc* rivoi* valloy ox- lalco sixoi*o, it> is nof oa.sy" tio 
fiixd an nnoocsixi->ic?d si t>o. 

H^MJE A-Mxaxc jroATsr IismxAJsr as a W'jx-.xx - <.5. X>. 

>^|.>rot., a {Scrtiflisli natnralisf. now rc?sidcsnf in J^tx-if-islx 
Oolnmlxia, oonf ri lniif.c?s an ixxt ox'osf in#:^ ai*tic*lt> on t-lic? 
wild-fowlirxf^c motliods of tin- Indiaixs of Vaxxooix-v-or 
Island fo tlic* Ocrxxc/c/» oxi- r/d- JVee# «c rex/fsr/ foi- fc-ie'fxtornlxor 
last. mis attention was dirootod lo tlxes sixlxjoot 1>>- tHc? 
disoovc?x'.v- of txvo 70-'foot x>olc*s, w'liioli Ixad lxc*c?n Icnow-xx 
to st.axxd* oix t-lic^ slxox-ts sixxot? 1802, axxd must 1 la-v-cfs l>c?c?n 
tlic* standax'ds of fli^ 2 ;lit ixots in nsc* almost a limxdrod 
>-c*>ars xxjtJTo, tlioixfjrlx no aixtla-ntic- ac-ooixrxt c*>iist.s of tlic? 
CISC? of siicsli iiot-s oxx "V^axxoo ixvc*x- I slaxxd . Xxxf 4 nix->’’ slxo-vv**!! 
t^liat ext lie -r va.x*ic*t ioM of nestt.iiX|Lr ?A^c»rc? esxxif >loy c^d . On 
daric still ni^lits di|> nots xvox-c? ixsc?cl froxn csaxxoc's. *i 
torc-li lic'in^ir li|Grlitt?«l and at onc-.c» t?>ct ixx ja:i xisli<*< I in tH*.* 
xxoifjclxlxonrliood of floolcs of s!:c?c?sc*- *l^liis j>c?x“foi-inanc-o 
x-t?f xc?att?d sox'oral timers l^c^^AJvi Id c*i ■#.,*< 1 tlio >>ij-ds, so tliat 
t-liojy- di<l not- at tc?mf>t t.<x fl.V a.vra_v" and <-oixi«l lie- cjoioWl.v 
scsoofic'd ont of flic? watox- !>>' t lic* nc*t . Orofi xic*ts wc-rt- 
also c?nif>lo 3 ,’'od fi-otxx «5a.no<*s, as -woll 4i,s vai-ioiis lc:in<is of 
arx-ows axxc I sjioax's, tint t lies nicxst. mxvisnal riic*t.liod <*!' 
oax>t.nrc? -was t Vxc? iisc* li.v xonxij^: Irxclians of a natural 
‘ Ixird lime-.* A. lax-«:cs -vc-ood slit^ ( /v/'xxcrxir) liavirijur l.><-f*j» 
loo.at.od, -vi-as #.aroixtI>- st »-ols:o< I nxxtil it, liad c?>mdc*<l ii 
cina-ntit.N’' of slime*. HPliis 'was .sjix*c*a<l in t lic? afij h-on'c-* I 
fasliion xifioxx | iroxni ricsixt t-wijL^s on Inislios ne*ar liov-t-rinij: 
jtsrx*oix|>s of tlie* mfons liiimni ii t^y-liix-d , and so tcsnaoioiis 
'was Its t-lxat oixo c*oxxt,in|j: vv-as sntTicsicsnt to liolrl *i 

xxnxnl>c?T' of tlic- Ixii-ds, wdiic-li tlic- Ixaliari >-oiitlis tx*c?at^*<l 
x*atlicsr Ixarlxax'onsly aw jxla,y tlxiii^i^s. 

Tmis XJ i^ax^foix. xist X>iOirAXA.mc. ’’rixc.* lioavc*!- lias loiiijr 

lx<*t*n c*>::t.in«*.t in X>c?xx marie, Ixnt *?vidc'xxoo is ac-oiiiun- 
latixx^ t,o slxcnv tliat it oxcistc?cl fox- a lorx^i s|>actc? of tim** 
ixx jxx'olxist oric? days. A. snxxniiary of tlic- x*c*c*ords liss 
l>c?<9ix mxxde? l:»y IVlaierxxns X>c?|u?orl:>ol in a i-oc-.oixt slxort f>a|>c*»' 
(^S’exor/rx/Ar. X' /c/c'xcj^it- . ilfrefe/. -/textarit. /**orc-x* .. I4ii. 

8ti, lt>28>- X"'x*c?c?w j 3 fxxa'vr<?d Ixy L>oavc-rs fonncl in diffcM-c-nt 
jxoat Ixof^s indiesate* tlxoir >**€-sc?ncrc? in tlio Ixxst iiit^'i- 
p^^la-oial fxsx'iod, axxd similar- oiromnst axxtial ov-idotic-o 
slxcx^^irs tliat tlxoy 'vv'c?rc5 one? of tlic* c?ax-ly irriin ijucrant s aft<‘T‘ 
tires ^lacsial i.>c-x-iod, oooiix-i*in|:r dnx-ixxj^ tlic* first sxxoooesdi ntz 
tom|>o>rxxtnx*c? ojitiixxxxnr (“ j^Vlloroclx-id * ’ ). X"'lxe?>- ^ ?tvoi*es 

yxx-e?soixt irx tire? jxost-prlacsial fox‘€*st jxesriod., and in tlic* 
A.:<^iliarx stone* a|L<o tlxo ooc? txri-oncsc? of xxiarxy Vrorxess at 
Ixximan sot tlesTTiontw slxo'ws tliat tlr*?y -wc^i-es Inxnte^d l>y 
man. X*lic*x-c?af tor tiro traescss of t>e?av’'Cirs Ixo^i'tx to !>«*- 
ooxere? fes-wor. iloners Ita-vo fciesesxx foixxxd in tire? lcit,e'li<’»c 
xxriddons of noolitliio a^e* in T^'ortlrox-rx iSjaollarxcl siitl 
X.#ollarid, Irrxrt tlxe?y ares xxxnolr loss xxxxxrrrorovxs tixarx ixr tli<* 
e?ai*lie?r <i<?y>osits, 'wliilc? from tire? most x-ocsorxt rxoolitlii<* 
layox's orrly a sixx^lc? fxxxd Iras l>e»orx raoordod, 

«,ntJxox' xxo'W' a,r'lds a ixxxicjvxo rao.ord froxxx a sot tiamoxr t tit 
Irfasrrrarlc ^-?ondox*lxy ^vlriclx l>e?long:s to tlxo IXroxxaBc? A#z«*» 
and tlxxs is tiro final x'ooox*d of tiro ]proMOxxoo of tlir 
Ixoavor ixx Xlonxxxarlc- 

• J A.I*- a.t^“3B::sxs X,.A.isri> JMCor-x-tTSOA.,- X'lxo soooxxd instcil- 

xxroxxt of X>r. I^ilwlor'y^s “ XXo'viow' of Ja jxanoso 
IVTolirxsles ’* JMTop^, -voK 80) 

dc?als w-itlx tlxat jxaxrfc of tlxo i^orxixs tlxo e»riJy 

lar^o atxd oorxs]ploxxovxs land etlxolls of tlxo 
XGxnoii-o. ^roxxxxirxg; alxout JS?. *3nikO ^ 

a wlxole? 'wotxld axxooar to Ixei.'V''^ l>ooroi j^cwxotrisdil^ 
ovor tlxo jVCaitx Xslwxd, ^lx41s:ol^x» and IBHixtsldxx xvxtli 
satollito islands,, at. aoxno £oir»300jr. no^od cd 
wlxiolx xmitod tlxonx,. land itxx 
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or- ICoroat- Ones ist;pi«»oietl |r>a.-fc-tom of oc>lorjBbtiiL<i3ni, 

< J o«ori l:>oc'l eLHt -fclio * nimlaoesci. jpM.-t-torxx,^ !>» ro«l:.riot>e'cA tbo 
<rlio <;wo-tilairc3t« of t*lio IVfetixx X»l£fcrx<3. 4 SLn.cl 

Slxils-oltvi, 'vs-'lxi 1 «■<:• "felio «ixx.i«tvrjaJl anpooios* »>ro oonfixiod to 
t ho riorthom Xio.lf of tho IVi^xiri JrWl«t.n< 1 , A^ns, pr«#c 5 ti- 

t-rtll.V Tiothiri^ iicxM hooo rocsorciod of tho e>oolo|^o»*,l 
i*ola,tiooM of «,rix' <*£ “tlio Eliifitt-ciretw. 3,y'«'tooi«>t'io c-loMorip- 
t of tlio sspooioM ill c^iioe^tion M.ro i^voix, «nxtJ orxo xxow 

>^j>ooio«, JS. t€xt‘Lf«'f>'ira. ^ fxiicl <=40A/ortxl xioxv Fiiilispooios *xx*o 
- U’'fir»<scl. *X'lio (stovon plfxtr-OM in illiXMtr^abt-iorfc «,ro i:*omja.rJ<- 
ttlilx firio cxnd lo«,v >'0 notliinp; to rlosairocl, '■J''lxoro“ «.ro 

fifjcorow cxricl Mi<otoli TiitfxyxM in tiio toxct- 

^x«,rrM:3Etc>jp*c>i:>vSk.Jsr XX. Kwxi^o <JS'»»^•'/*/^.<sron'?Vxn 

C7o//., vol. HO, jNTo. 11, 102H) hxv» invo»ti;t?a.to<il tlio 
l«';LrM jSLTicl lo^-l>*^%4Exrinfa: «Ofar»’iioot« of oe^rt'a.in f 2 rroiij>« of 
_ V ft firopodet. J-fi« more'* i*xi|-»o rt«,nt c*on<tlii«i<>n» «,ro eus. 
f<>lK>x\’' ; j:r*»^inesrja.li«<.^<i tyyio of ^.m-ohnidixn ioji^ «.y»l>€?a,r« 

let ono nioro f^oii^rnont thexo tho ma->cirm*»n of 

fijjclit' ixllo-w^otl hy XI «.n«on for tlio O»*\i«t.txoo«t- TL^lio 
y >» ti**ojX€X< 1 l€*|3: i«=5 oojmyjofirod of 

r t‘l sff'rtontinya: «iic or etov’-orx fme* »oja:n*ont«- 

<-<>'<* 1 , fii'wt etncl «octoncl ti'oolia.nt: or*?*, fomm*, tilxia., 

«tntl y >re‘t:«,*r3i»i=« «xncl tlii^ tlio ^onoralit^c^cl 

t f o rM n 1*'#^ i« >ionriol<jj^oiiM oxcoofit: tlii-xt it. poM«orts-tosH 

** il>c:*<>>fa , iiP40*xll>' y >l«,trolilto in form. 'T'Jio t^v^ixio-al 

«•« >lJ<*iril>ol«n 1^*2: lia.'s «, mihooscml «of.^niont- mid t-lio t.a.r»nM 
hifrldinx cjt* i« i*oj >i’o«ontod ti «liort/ rn< I imont 

j»? tilt;- c»f tlri€- *" 1 ^ 1-10 I >ririniti VO in»oc^ty«.n 

T \ |>t* of tm'wiiw t liroo -cj 1, «.« in t.li€> j|?*imrof>c »<!«,, 

S\' r oy »1 i>'la , *m<.l cj*c_»i't ixiri '^I”! i>>'s^ix,n iim ; tlio t^'o- or ono- 
< l\i w'l’ti ' c*# >n« 1 it ion found in jsomo T'l oi* in trlio 
i '< s I lom IjoIm. iis not |>rim i t i vc’', hiit iss <ioriv''o<l f «*om tli<^ 

1 i 1 t'«'t*'-olti'vv'<^*'ti ii 2 vi< lon <‘0 i« tliwoiiWMOtl l:>c?M.rinyjc 

'»T* t ilt* y>ros^.onoo of mi iidtlit ioniil i-to^^niont t.ii€> oorv»'ic*«.l 

- Ill tlio iiifr^oc't. t.fioi'mc , ■w'-liit^li Mliotild >>o oonaid«*rod 
hi >1 1 io 1 oy 2 ron» -vrit li t f lo loj^Ic»iw« yxos-tt oo|>iirt/Iic5 jfltox2rmont 

isf I *M.i 2 f*of xirl.M mid o<»rtain K>’'»nixli>''Hi Is^ . '3r'*lio | >rin»it>iv<’* 
thwi>\<‘io t<»ry 3 :«.l yilntosM -worcs ^imyilo i-it-ri iotm*ow -witlxont- 
<*« It ic or ii| >od<_'m«.'.M mit 1 diri not oomyilot ol.v oovc-x* 

thi* tioi-fscil t^iirfiiot'' of t lioir rt*K| loo t ix'<» fc«ofi^niont«. ’’f'lrso 
) »j 1 1 1 li ti vt> 1 !ioi*m,c*ic^ tstom«. of mi inirit^'Ot- ■VA’^oro yii'olijgitily 
t r.'i r l^4v■'or««•l;y;;^ <liv*i<lt»d into two Hite»m«.l |>i<».t€^!8 tlic* 

P< I'^r fi'ior of -vi'liic'li m*t i4*vil« tf^ci l«i,tor«ill>^ 'witli tin* 

<*on< IjV'IOJ-? of tH«.T <_»o>£«-*- 

hic.x*?' — In tl>o ^7 o/" ctdt€j. 

H ortie'ult^crctl *SV imor, vol, T, TCo>=». I «md 2, *Tnl,v 1 S*52H, 
Ml. *'r. oornyilotoM iiiist oKaminn tion into tliis^ 

h***(ii<»nt of loti%« t.<» tiio orc 5 li«.r«l ^i'<>-v\''or. IXo i*.*>ix- 

i*hi«i*-« t-lxeit jExll tlio «,vrt.il«,lL>io ovid^ni^o jxoints to loixf 
»xri*= 4 iriy^ from dt^footivo nnti’ition, -w^liilst in mem^r 
it d<-sve»loy :>£4 ojw tlic** ro»nlt- of nn»«uti«f 4 a.c 5 tor>^ oon- 
fiit of w«,tor snpyily' xvitliin tin? jilixnt, *X'iio s^oil 

f«>Tj<iition« «L$«»ooi«itod ‘writlx lo«.f wooroli in tlio fioltJ cxIko 
nm^jatiisffiotoiTy^ csondition** of xv«.t><rrr It 

hii'-. «liov^n tlxa.t oorta-in £$oil oondition« ax*e- oon- 

tlufiv'f* to tho troxilr>lo 5 i*x «oni«^ of tli€?‘«o aoil aroas 
»>l»t*r nxannrial troxxt.mont may c'snal.ilo oroliardw to l>o 
tlt*r»'ic>j>c:td nrofitalxly, on otlior*=s tlio i^roxvor >^»-<»nld l>o 
a-dviaesci not to attomyxt to yafrow fiiiit tro€^»- 
.Viioth^'r y>ay>or t>y HT- in tho aamo 

j'siirtiol, njrxon tHo offesot of y»ota«lx fortilisoiie* ny^ioxx 
tr<^o», alio'ww tlio valiio »nol» potaali manor- 

It lily liavo, mxdor crortain. oonditioixs, in jirovontin^ 
tiu> I h* v'olojpmont of loaf »oorc!x, 

■ Xi*OgW3XX-S JErJBtOAi C?A i:-XJF*OJE3t^IA , T'WOnty 

t"uiv; ivyjfo Oanrxixrlan foMallo 'woro diocsovox^esd. in Viodw. 

on an orodod i^anito sxxrfaoo at JSri»tol IWronn- 
^ii'«.r Oadliae:^ Oalifox-nia, riTixcsro aj^ipoar to lio two 
fo 8 ailifor*oxx'«» alxalCM? in tlxo aoxrio»« of wJxiolx tlxo 
\pp<^r haa Ixoon dotorarninocl «U 8 ixoloxi^^inig to tho ^Vffiddlo 
Taxxt yHlrxotX»«*r tixo tarxdor ono eilxoxxld Ixes 
I tb3a«*i ojtr JUo wor CJanxl^rian j?«mxain« 
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to 1x0 dooidod- Olxarloi^ X€l* jEtow^or diaonaaos 

vol. BX, X^^o. 2 ) tlxoeo foaaila, wXtioXx, witXx 
tlxo oxcooyvfcion of a ainj^lo XXraoHiopoci (JRo;#«EirinJC»>* l 3 olongf 
to *X*rilooita of tlxo ^^onora JUT^sjsron-catrnsr (indxxdijrX^^tXiroo 
novr ajxooioi^), ami JI 7 <:^Z-i- 0 ‘ho'rrv(&t<*jp' 9 J^-^ 'X'lxroo 

vory doar jxlatos illnstrato tlio psayxor. 

X'fxsro:»&«oaoxj'Jsrx> Wj^xrriKa S5xTx»x*iL,rE:s ojx* Sotrrrn AxraxoA- 

' Xt*or nino yoar« X>x*. A., dn Toit haw "kxoon a«s<>oiatod writflx 

tlio XTnion of SontXi Afrioa Xrri^^ation XXespartmoxxt, and 
in tlxo oonruo of >ii« lnvostig:atioix» into xmdorgronnd 
'vratox* Miiyxolios Xio Ixaa analy* 5 »o<l tlics iXata an<X ro»nXt:^ 
of nxoro than ton tlxons^and horoliolos- TTlio woaltn 
of informatioxx «o oollootoxX lias now liooxx oonvotxicsntly 
oomlonst^d iix a yiayiox- of tHo utmost and 

tlioox'otioai intox-ost prosontesd to _tln© Siontlx A.frioan 
Sooioty of Eln^a^ixxotsrs (^Z^ron«. JVXinr*^^ <\f 

X>r. dix UViit disonssos tho mooliaxxism of 
infiltration c fl not nations of tlie-s -wator-tahlo ; solootxon 
of sitos ; yiolds axxd rosom-oos ; and various oxxy^inoor- 
iriyij^ cynostions : and fxxxally Ixo stnnrnarisos tlxo -wator- 
fcioariixpr Cjnaliti* 5 s of all tlio oliiof fonxiationw from trio 
01*1 Clranito xo tlxo Tortiary Ixods- 'ITlso follo-virin^ 
states-rnont indioatos tlio v'ast irnyxortanoe_ of jcfronnd 
W'ators to tl*o S4ontli jVfrioan cromTimnitios t_ lio 

ooon|r>anoy of tlio vast spaoc^s of t^ontli Afrioa and 
tlioir olosor sc^^ttlonxont lia-v'-o iit’soxx nxrnlo yiossihXo 

\ >rinoiy>ally tlironfj^li tlio aptf^noy of tlio liorixx^ nxaoXiixxo- 
lirnxly iioliovo tXiat xnox'o lias hoon aolxiovod tovrarrla 
tli<* laroiioral dovoloymiont of tlxo oonxxtry fronx tlxo 
<?onxy>arativcisly foxv tlxonsanrls of jionnds sixont axxxxn- 
ally nf>on fc>tato horinya: tfiarx fx*oxn all tlio millioxxa 
oicpondoxl xifxoxx larj^c*. di vox-si on and storage* sohe-smos- 

n^xxje T^Aisfoo (dAX»viVTsr> X-CAa'mcjXTAXC.xc 7 , 

miis r*arf'li< ynalcf'-, w-itlx its toll of livos, tlio xxaost 

de^strnotivo in .Tajiaxx sinoo llio j^roat slioolc of X1123». 
still c>*nyacayro» tlio at toxxtion of .Tayianoso stndont»s, 
A.x*<sordinjj: to HVlossx-s. 'W'atanalxo axid »Sato 

TiGjy., I^o. lOO ; 11 > 2 S>. its distnrhod aroa 

oon tains noax-ly 00,000 wiyxiaro rnilos, XJyi to tlxo ond 
of iVlar<;li, tlxo xxmixlxox* of af tor-slxocslcw rooox*doc;X xvaa 
H 1 > 0 - As alroady montionoxl in ^ A.Troxx:E 3 (vol- 132 , 
30 ), tliis oa rt lit yiialc-o xvas dno to sn<*oo«sivo clis- 
yilar'esmonts aloxxya: t-wo yxro-o>ciwtinyz faults, noax-ly at 
x*iyjrlit anyacl^^'*^* T'lir’* pr<=isont antliox-s notioo, Ixo'wovor, 
that tho faults aro not c?ontinv*ons. Tho nxox-o im- 
yxox'taixt faxilt, the- tx*aixsvor*so tlo-nxxxra fanlt, has a 
jjcoixoral tx-e-xxtl al>ont nox-tli-xxorth- wost atxd south- 
sontlx-'wost . It- oonsists of a sox-it^s of oiy^lxt faults 
arx'axxyareid ra <'r//«/oa, and, wdtlx fow* ojccojxtioxis, tho 
roolc oxx tho e-ast si<ie- is rolativoly dopx-ossod hy as 
xxniolx as 1 inotro anti shiftod tliroxiyajh 2 or 3 motr*os tt> 
tho xxorth. Xt'ox' sox’^ox-al xxxilos to thes wost of this fanlt 
tho daparx soa t?oast has hoon porrnanoxxtly nyiliftod 
hy axxxtixxnts ran^iny^ xxj> to 1 motro. n'ho axxtlxors 
snyxi>ose- tliat tlio fanlt is a x-ox^-ox-sotl ono dipxxinig: to 
tho we^st, and tlioy snysfij^e-st t-hxxt tlxo oartlxcynalco -was- 
oaixsod hy tho ».xr>lift of tho laxxtX oxx tlio "wost sido, and 
that the- vihx-ations, wlxe-n tlioy x-e^acrlxod the? porpoxx- 
dicrnlax* '^^otsxxjjri faixlt, ^ax-'o riso to a sym pa thotics- 
oa^^t!lClnal«:o thoro. I*x-of- Et. XCoto, to whom we? owe? 
tho woll-lcxxoxvn invost iya^atioxx of tho 3 VXi.no-Owax-i fanlt- 
di«placozne?nts of 1801 , has also xnado a dotailod stxxdy^ 
of tho fcxvo faults illxxstratotl hy niox-o than fifty photo- 
^ra^iixs JP^ao. >S'cxr.., vol. 2 , pp,. 20^-320 ^ 

1028 ). ECo also notioos tho doxxhlo ori^irx of tho oarth- 
ryxxals.o, and, on this acoonxxt, ho oalls it an * intox*- , 
sooting txvixx oax-thetnaho,’ 

'X*>vxsrc*®:isrrrx:jx.x- O-nAnprism l^mx of* 

Adam J^il^or, X-td,, has fnmishoct xicet wit-h 'pax'tionlara 
of now pmdnots anppliod hy thonx, and w^ notioo 
do^ox-iptions of tw-o in»trnx'n< 6 «>tMi?i of ^xartlhOLhi^ Ihtoxrost- 
to soiontiho worlcox-s- ' In- tho pa«t ■ 'a 'how- - 
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of et>iiLciyi,Eii #5 «oft- 35Z.-r*a.>r« «untd oactr-omo 

x-o^ior*. of f>jlrxo »T>«»o’fcE’Xjijm ln.ebs Tboeun. <lovoloi»oci 
^5^. 'X'*Jriil>aiOcl. JEXes sjaooftrogTX'a.olx oxn^ployw 1,1x0 

J>lo of 1 . 1 x 0 '^aoEX^ozxl'lfxl ^xmrlrizx^. Wxxotx 1>1io retys l>o 
oo o.neLlyso<JL c>^o irx<siclo*xjb ei.lxr\o»t^ t>eurx| 3 roExl:>Ietlly xxjxoex tlxo 
disoorsioxi is in.ojroo.socX, l.Xio offcwsfc Ixoini^ o.s 
T 1.1x0 i^r^o.ljin^ -wojiro amxjioli noa.-ror l.<>gfotilaor. 

An Alns 'W'o.y vofy -jpn-ro cii:^r-o,c.t>ioTx sp>ool.T*a. of JXL-x*a.ys 
n-»ja,y foo olxl>OiinocX 'W'it.li ei.kTtt>x:t. o3cx>osm'o. -A.» -fclxo i*«-ys in 
voxy' o«.slly o-ixsorlxocl, l.lio ■wlxolo a.f.>jxa.jrci.tixis 
onolosod in o. olnstnEXxor "wfiiolx ocxn l>o <.’»'V'a,on- 
ri71xo ixxst.]rnxnonli o«.n, Iiotvovox*, lr>o sot> njx txzxcX 
li«.l«:on fo ;^iooos in &, foxjr xninxxfos, o.s nil flio joints ctx*o 
nnotollio ooxxos or j>l«mos ma-do va.onxixn-t.i^lxl. willx 
^»*oa.so- X-Xy o»lil>ratiirx^ flco x?v"il>>x a. 

lino in flio "visilxlo sjxooti'vmx, sfaixclaitl xxxoa.snr*o- 
xnonf of 11 x 0 ■vra.vo-lonj^llx of !?C -x'ays is jxossilxlo. Tl»i« 
f^i vo s an. intlojxencionl xxjioUjo*! for clolorExiinixE^ llxo 
nxonsions of llxo s|>aoo laHio€> of ox'yslals, "wlxiolA loads 
Exo-w and jfxrooiso osfcinxations of .Avog^adro’s nixxnt»oi“ 
lljo fnxidamonlal olodronic oliax*^o- 

AlisE-Mso-rioisr JiJonKnojeNi Cin^Ti r>r<3 . — Tn l«OS. JWLioWol- 
doscrilxixxii: lljo oolK'-lon s|^xo<r't.i*osc;of^>o, stxfacpjjoslod 
*** oolitjilon |5?x*aliEX^c, latxl roxxlisod iXxo 

■dxniouilly of oonslx'ixolioix - Xn a oonnmxixioalion lo lino 
fl^xfcioal Oonvonlioxi of lOSO, "VV". 1*1- AVillianxs disoxxssod 
fno IHoory of llio rofloolinj^ ooliolon, axx<l conolndod 
ll»o 'fxro^ross nxado in ofilioal locilxni<](\xo liad xxxadc 5 
nn oolxolon cxf llxis lyj*o a jxraol.ioal x^ossilxilily . ICxwx- 
Ixis sn^l^oslioxx of a nnmloor of f L«f;od silioa 
jplalos of orixxal nxol.T*ioaL llxicitcnoss i*laoo<l in o|>lioal 
oonlaol, 11x0 firxn _ of A<Janx .FXil^or, X-,ld., Ixas l>ooxx 
atxooossfxxl in mtxlcixx#?- rolloolioxx oolioloxxs liax^inj?- full 
Ifxooi-olioal rosolvin/^ yxo'wor. 'T'J»x-oo si 9 c;<<»s ar<‘. availalxlo, 
navin^iy 33, axx<l 4rl> jxlalos, lljc^ re^sol-vixxiac ixo-wx^x* (for 

wavo-lonjBTllx 4000 A.) Hx^inj^ ST^>,000, 1,1^50,000, axxtl 

^ ■»4,<J<.y,,CkCk0 xrowj.xooli'V''oly . 'X’lxo c><?liolon is fillod ixx a 
lovoJlin^ rxxoixxxl -w-liiolx y>rovidos fox' vistxal ox* yxlxolo- 
l^rajxlxio xxso of llxo larralinjuf. 'X’l»o rofiodioxx ^x'alixxj^ 
jpx'osoxxls a nxxrnlxor of ad “v^aixiaii^os ov< 9 i* llxo Iranwxnission 
#*f****'Xingc, llio firsl axxd foromost Ixoirx^ llxal il csaxx X>o 
. Ti^iJ^od cx'V'ox* a far Avidor sjxoolral i'ani^rs. 11 nxxxy lt>o 

x^marlco<l llxal sornoi of IJho advaxxla^os of a rofiootioxx 
"wx 3 x*o cioixsidoft^l l>y X^o Sxxr<lo in 1021 . 

XiJx-.Fccjar'jR.xoAX-, TidLj 2 aAX»jEcxj“a.'x o -Ax*x*wxxA'nr»- "W"o Ixavo 

x-oooivodfi'om JVIossx’s. W'alson & «oxxs (ISloolro-Modn-al), 
X^l<i-> /X Ixx'oohxxro on olocslro -xrxodioal ajxyxaralixs ’vriiioix 
oon tains an ill xxslx'alod xxoooxxxxt of llxo slandard ilorns 
of ocy iiiyinjonl for all l>raTxolxos of yxlxysio-llxorajxy. 
'*^ 1^0 ^ ‘ l^oJylroxx * valx’-o xxnivorsal xxxaolxizxo oxxlls for 
sj>ocial xxxonlion. Tlxis xnacjlxixxo Ixas Ixoorj dosi^^nod lo 
xn_ool 11 x 0 domand fox* a noisoloss oarllx-froo txnil ’W’Xxiolx 
'will sxxyxjxly llxo dilforoxxl vxxriolios of oxxrroixl xxsod for 
llxorajpoxx-lio Avorlc, and also j>o'wor for oaxxlory axxd 
li^lil. Allomalin#< oxxrroxjl is roqxxirod. 'X’lxo sjxooial 
foalxxros of ll»o maolxixxo xxx’o Ihial il Ixas no xxxovin^ 
fxax-ls, il is noisoloss and is * oax*llx-froo ’ j llxis lallor 
•<**'»*^nros alxsolxxlo jrxrolocslion lo nalioinls fx-onx dangfor- 
oxxM oloolrio slioolcs* Oonsidxsrxxnlo snaoo is ^ivon lo 
<3iallxorxixy «x| >y>aralxxs, and in soxrxo of llxo xnoxo i*oooxxl 
dosijs?xxs an ojxon air-ooolod Ixxn^^lorx sjxarlc ^ay> is 
fxltod in yxlaoo of llxo ordinary' onolosod syxarlc £^ay>. 

■Rixo'toicil.as’X'io l>TC*rja:a3vtx3S[ Amoxsr oip* Srmxcssxcs- ^nxo 

issxxo of llxo for A.n^- 1 ooxx- 

laixxs an aoooxxnl Ixy X>r. :M. AiV'&clxllor, of llxo xxxoro 
rooonl rosoarolxos oxx llxo dolorminalion of llxo slrossos 
xxxtxlorials l>y llxo yxlxoloolaslio xnollxod. Tlxo xxxollxod 
rxas Ixoon adojxlod alxnosl xinivorsally 'Wlxox'o llxo 
xnalorials woro of sxxolx slxayxos llxal oa^I^^dlalions of 
-gxo slx'ossos oonld only l>o rongplx ajpixroxcinxalions, 
^^nl il ixas its lixnilalions, and llxo aixlnor is oaxrofxxl 
-lo slal^ llxoxxx, Tlxo doxxlxlo rofrac^ion. yxxrodxxood Ixy 
«sliCOSfii i» nol in -all oasos ixroyxxrlionaj, lo H^o ' atafosMB* 
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and llxo do'v'ialion froxn 'projxorlionallly inox’oasos as 
llxo Ixroalcing^ jxoinl of llxo nxalorial is a^jproaolxod- 
Oollvxloid slxo'ws Ixollx limo and fall ^ 5 x 10 onools froxn 
XJirlxiolx ^lass is fx'oo- ISscaxrxyxlos of llxo xnollxod aro 
^^ivoxx in a nixnxixor of oasess in xvlxiolx llxo slrossos aro 
sxxny>lo and can Txo calcxxlalod, an«l llxo ajarroomonl 
l>ot-woon llxo x'x^sxxlls of llxo Ivro xxxollxods is foxxnd lo 
1 x 0 salisfaolox*y- ilofox-oixcos lo 102 rnoxxxoir’S on llxo 
sixlxjocl aro j^ivoxx- 

Tjh:je 3 Qlxr Aisrrrxrivc S’X'atjks ox** 153r.Xfi<?TXxox<rs xn" IMEonxc- 

oxTnXGM. Tl»o firsl of a xxow soric^s of y>ax>ors Ixy A*rof- 

H- IS. 3VlxAllilcoxx, on llxo oloolroixio y>x'oyxt>rlios of xxxolocxxlos, 
Ixas Ixooix y>ixl>lisliod in llxo Atx^xxsl issxxo of llxo J'^h^^iccg.i 
fic'X’xrx/3. 'X'lxo iiioas xxnd xxidlxods lio Ixas onxfxloyod 
aT*o ossoxxlially llioso of finnd, l>xxl ltx<»so liavo l>oon 
sxi jxjxloTnonlod l>y ollxor liy j>olliosos, llxo xvlxolo x*odxxc5CMf 
lo a sol of 'vroricixx^a^ x'txlos for aixalysin^ »I>odx'osooj:>ic* 
and ollior rolovanl clala, axxd llxo rtxlos llxoxx *x](xy>lio<l 
lo 11 x 0 xlial oxxxics xxxolooxilos fornxod Ixy llxt^ li^lxl oloxxxoxxlw 
Ixdwooix lillxiurrx an<l flxiorino, llxo main j'>roixorlios of 
si>cl€3oxx sxxclx sysl.oxxxs IxoinpE finally collodod in a sixx^l<* 
ooTxxfxx'olxonsivo lalxlo. 1 1 is ixossilxlo, as l^x'of. 3VInllilc:t>x» 
Ixixxxsolf ^xoiixts oxil, llxxxl soixxxs of Ixis I'osxxlls xxxay l>t‘ 
vory ay>f >i*o>£.xxxx*xlo, Ixtxl lio Ixxxs al loasl foxiixd il f>ossiV>l«‘ 
to corx'c’ilat.o xx ^xxtxxI xxixxoxxxxl of oxcy jx-x-ixnc'xxtal axx<J 
llxxi<:>rdic*al ixixxlcix’ial, axxd il is jLXx*ot>al>lo t.lxal con- 
clxxsioxxs ^e^rxorxxlly sixxxilxxx' lo Ifiosc^ at Avlxiclx Ixo Ixas 
arrivoxl -vrill xxllixxxaloly coxixo lo Ixcj* acloyxlod . 
IVXxillilcc^xx’s 0|>inxoxx oxx Iavcx <*.oixt.x*ox^OT*sial sixlxjocsls xriil 
l>o ixolod 'vrillx ixxl.oi’osl ; 1»<? acct*|xls llxo vic^\x^ llxat 

nxolocxilo Os is llxo c^xxxiK.or of llxx5 JS'vraxx Ixxxixtls, axxd lx<* 
lal:C.os l>x*<s lovr A/alix*^ of 13’f5 x^olts fox* tli<^ It^asl lc>rxisxxlioT> 
jxolonlial of niolocxxlxxr o^ty^xotx. 

"Fxcx.jK: v^isxoisr antix 1 ^ a 1 >x<xv'isxo 7 sr. At llxo J->x’€>‘st’^rxf 
lirrxo, "wltoxx lolcvdsioix axxd ixxcliovisioix ai*o < Jovoloy 
so ra|>icily, il is of ixxtorc'sl lo lxa.-v*o x», xx'oox*d of lli<* 
yxro^^i'oss llxal litxs Ixooxx xxxado l>y ixivontors in ■v'-arions 
dix'odions. Wo llxorofox*o -wolooxrxo llxo y >tXTxxixl»ld iKnt 
lias Ixoorx -writloxx on “ la Ix^lovisioix ^-lodriqixxci ' l.»y 
I!>x*. A.. X->axivilliorj, wlxo -was oxxo of llxo oarliosl ixioxxx*.o**M 
ixx JH''x*anc €9 lo y>x'oy>o»o a syslotxx of -visioxx fax* oacc'ooxlirx^*; 
llxo raix |50 of tlx€». Ixxxrxxan oyo. Irlo divides llxo sysloms 
into Ixvo classes, 1 ix llxo first class axx altofxxj|xl is 
xxxado lo Ix'xxxisrxiil all llxo rays forxxxixx/^ llxo |:>idxxx*<* 
sixnixllaxxooxxsly , xxxxd ixx llxo scc.orxd, llxo x'ays aro sont 
in sxxocossioxx, advarxlai^o Ixoixi^ lal-coxx of llxo jxox*- 
sislonoo of irxxaf^cs on llxo x-otirxxx. Tlxo second class 
is sxxlxdividod into ollxox’s dofxtjsndiniar on xvliofclxor llio 
IraxxsTXxissioxx axxd I’occ^yxliorx aro rxxocli€xnical or ‘slalica.l.' 
A.yrlcxn axxd IF*‘orx'y mado soxxio six^lgt^slions so fxxi* Ixacsic 
as IH7 7 in coxxno^cioxx -vrillx llxo fix-sl syslonx, Txixt 
JB'oxxrnior d'Allxo’s acoxxstic xxxollxod of Iplovision (1024) 
xvas llxo fii'sl yxx’txdical Txxcxlliod. Txx connoxtion "willi 

llio second sysloxn, xnany invonlors I*ol>laxxc, ISfijpltow, 

13din, li31ssli’oixx, IVffiJxaly, IHtaird, .Tcrxlcins, and Alox- 
andorson — Ixavo dono valixalxlo -vrox-lc- 13aird lx*ans- 
nxillod oxxllixxo irrxaj^os l>y Ixdovision ixx 102/5, and in 
1020 1 x 0 lx*ansxTxillocl llxo Ixuxnan faco. Ho is also IH^^ 
only yxox'soxx avIio Ixas Iraxrxsxnillod an inxay^o xvlxon lli*^ 
olxjocl is ixx lolat dai'lcnoss. MLo Ixas sonl ixna^os aox*oss 
llxo A,ll antic and lo a slxiyx al soa. Ho Ixas Iransmillotl 
ooloxxr lolovision and slxo'W'n sloroosoc^to lolovisioxt. 
A. nxxxntxrxr of sysloxns nso xxxoolxaxxioal xnollxods for 
omission and statical xnollxods foi* 1 * 000 jxli on- 1^- 
Hrosiny^ xxsos a rotating pxrisrnalio nxxrror as an analyser 
and xnodxxlalos Ixy a x>lxotooloclric onrronl llxo inlonsitx 
of llxo callxodo Ixoazn- An Ixis * lolojplxolo,^* I>axxvillitjr 
Ixas dovolojxod llxo Al,osixxj^ xxxollxod inlo a yxxaolxoal 
insljranxonl 'wlxiolx Ixas llxo nxoxril of sixnx>licdly. Tlx*^ 
roooxvixx^ ayxyxaralxxs oonsisls of a callxodo osoiliojgmafxli. 
In for nzxo IS, ISOS, Mir. Oarrm1:>oll iS-iw^olon. 

a yxtxroly slalioal ncxoUxc^ Irxao jfXk^exrxy 

li^oorolioal .laUfVanta^l^sa.' ; ' . 
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X>r'ei’V'iov*a cfii&axxmeiioTiL^ Hold H^r t^Ho lPt»^v&.dktm,y ©ooioty, 
•tJrxo irifliioiiLO^ o£ oxa.r'fo.ooa Cbjod ot li^Ht; oxi. t>Ho 
T^-'elooitvy ot oH^mioa*! efcO'fcionFi Ha.s=t Hoort x'ovio’wod, ctxxd 
it. ’wo,« 'witilii tHo oHJooti of ol3i:^o.inLin.^ &, «\jut«o:xo.xy of f^Ho 
^>T“Os»o*'xt> ^ooitiic'JTX i*x x*os|:»«ot tvo >ioTncxo|C2:oiXLOo-u.s j*o«tot>morx« 
t>Ho--fc ». foirtHor diooix^snor*. ’wo.s Hold a»t» Oo-rriHridgo orx 
28 cxrxcl 20- 

«tj >j:>lio£xt;ioxx of Ir-Ho l^or-ro oo.t>a.lyf.io ±>o ctTxy ro- 
txot-ion. ooo.iJij::i'iriL^ irx Horooj^oxxooijw j>Hei^oo H«x« Hooxx 
ooTXsidesrod Hy eoxxxo to Ho xxTXRXxit.€xHlo, l>xit- p>x*ovidod 
t.H«xt- fcHo o3r*ij^irxcxl d<^fijxii:>ioxx of Ho**a5olix«s4 is rxot. oorx- 
sidoT'od t-o Ho t-oo Hx*o«fcd for Y^x*«to:tic5«.l jpxxx’jxosos, trHoro 
irt roOrlly llttlo oHjoot^iorx t.o t<His t^itlo- Oor Icxxo-w^lodg^o 
of t-Ho mooHctrxisxo of mcLrxy rosuot^ioixs Hcxs Hoorx 

xixcbdo Txioro o.OTxxv>lot-o ciiiofly Hy t-Ho w-orlc of I^odorxstoxrx 
(XTX<1 JrtinsHol w^ooci i ovoxx t^Ho fxxrrxoxxs 0 £tso of xxit>rop:oix 
jtor* to3cido* 'W'liioli H«ts dotiod t.Ho a.tifcxolcs of xix«.r»y 
iT I'v'-ost-i^xxt.ox's, Hxxs Jtxst> l>ooxi solvod Hy Hfcod^ixxsf oirx, 
tln^ |:>ioxxoox* irx prxxs r<-»«.ofiorx foohixit^xxo- "Vot. * «.» t-Ho 

rc'r’icirif -wt-jrlc of JCist^io.lcow'slcy orx tilxo cAoooxxxx^<^>*^lf'^^*^ 
of l-^yclrofijc^ri iodides rovools, it. csetrxxxot. Ho s<3tid t.Ha.t. a.11 
Icxxo-w'xx «.s t-o t-Ho xrxooHxxriisirx of t-Hoso a,jf> j>a.x*oxxt>ly 
rsirofxlo rojEi.otiorxs, 'wlixxfr molooulxxx* t-xxr^ot «x»*o«i. or 'W’HM.fc 
not iv^atioii l>y oollisiorx roexlly is. INTo loss fHctri sovort 
f>f t-lie' c-ioxoTxxiiriiofxtiorjis, irxoit xdirx|^ fixoso of X>rs- 
Mfxr*lcst»*<*xtx, Cri irisf icxTXKxsrx , JJ»i#i.r, Tf in wi»<3l"W'ood, IV-Xartllos, 
jiikI l^olxxxiyi, "vs^oj'o t.o «. ^jrx't^a-t- o?ct-onfc dx^vofod t-o ■w^Ha.fc 
i-% iiii<loiiV>tod ly 01 X 0 of t-Ht' ooxit-.ros of iritroi'c-^st. at. tHo 
jifx'wc'iit t-irrxe-', xxaioc'ly, t-lic* xxxx^ol xariisixi of oixaixx x'o- 
fii't ioTXM, »XTxd jVtx>M«rM. l■^!|L^<*x'toxx, (iamc^r, axxd JVIxxiai'Otx 
I ool^ yxixrt. ixx tlx<* dlsc^i tssiorx . 'fiK^so a.ro of jx^oxxliar 
iritc*rowt, in tlial t-lxe^y ixxolxxtlo a ixnrxxH<?i* of oasos of 
I ions x’V'-liio.H j:xi*o<*oo<J ext. ^ 2 Ci*OMt Hixt xnoasi*x*aHlo* 

in a sort <.>f no xixexix's land Hotwxxoxx ox'dinaxy 
flionxioal x*oa.ot.iorx« and 03C|.>losioxxs. 

I Tx ^t^xxc-ral- a oHaitx roaot-ioxx, as in<lx<?at<:%<i Hy its 
liHinxt?, ooxxMist.s of a i*€>»£xc*tioi x ^>f stxoH a tyf>o tlxxxt 'W'Hoxrx 
ixxolox.'xx to of tlxo r*»ao<.xmts stiff csrs roacd.ion, it 
i-imsx's otlix-^i’S to rx^aot. 'l"'ixe» Tixxrxxtxoi* of xxxolox^txlos 
iTnitKTXKil to x'oac't * tHat. is, tlix^ olxairx iorx^arti* * xnay vary 
w itli tHo x'oaotion fx't>xn tw-o x>r tlxx-oo txxoJooxxIos to 
‘^^•v^<'»ral milMoxxs. iSonxo iixvostifyatox^s insist tHat tHox't'* 
nrt-- in roality tx?v'c> y>x*oHloins to Ho sol'vod, Hoxx’^ ex oHaiix 
jxi’ts axxd Hoxv" a oliaixx is j >royxa^^att'd- Otlxors oxx!- 
tlxo iixxy >ox"taxxoo of tHxs yxrojxaj^atioxrx and 
tlxat ordinai'y Icinotio oollision sviffioos to sot a 
fliixiix in aotion, 

f^ixox'o ar^ at loast tHroo difforoxxt viow's as to tlxo 
iml tjx'-o of tlio oHain xTxoolxanisrrx in tixoso I'x^aotions ; 
it is indood yxossilxlo ttxat tlxoro aro x'x^aotioxxs csoxxf orxn - 
to oaoH tyf>o. f-iistorioally, tlio x>l<lost vioxv i« tlxat 
of -NTornst, ixx -wHic^H an atom xnooHanism is yxostxxlate^i- 
'^riiis yxx'oooss oaxx Ho visxxalisotA xnost X’xiadily Hy tlxo 
tollo'win^ ocyxxati ons ayxyxlioaHlo to tHo oorxxHi nation of 
dr ogoirx axx.d oHlox*ino ; 

( 1 ) Ol XT* >> XIOl -H Xi 

(2> XX Ola ^ XXOl H- Ol- 

Pi'ovidod a oHain Has onco start.-o<l, it w'ill on tlxxs vio'w 
t** j-nrxixxato *wHon tHo atoxxxs wlxioH form tHxx oHaixx 
iinlcs ax*o flaccid Hy soxno atonx aoooyxtor. 

sooond* xnocsHojtxisxxx is tlxat first advaxxood Hy 
( 'iixxstiansoxx, in 'wHixsH it is sxx^^ostod tHat tH<5 y.>x*odvxot 
of oox-nHlixatioxx, csoxxtaixxixxji^ as it doos at tHo xrnoxxxoxxt 
of fomxation Hotlx tHo< orii^inal orxoxn^y of aotivatioxx 
*ii»tl tHat -rosdltirx^ frofn ctcxnrxHixxatioxx, oan. oacoito a 
fit -Mix molooixlo of oxxo of tHo x-oaotants- TTHis svx|^^<5s> 
Has Hoon ay>xxH®«^ l^y IX&olststx^nx, osjxooially to 
ttin oacidatioxx of HonataldoHydo* axxd Hy XXinsHolwood 
[ fo tHo oacyKo^k— Hy droKoxx ooxaxHiixatioxx, Xt xnay Ho 
I »ro»ojri.tod oy tHo following: oigi.xxatioi3LS 7 
< 1 > ^ AO'^ 

-A.O'*-i-Oa — >- AO* 4 -^ C>^a. 

XSTo.' Voau. ^ , , 


Xt is w-ox-tHy of xxoto tHat xxxHIHitors in tHoso xroaations 
wHioH Havo Hoon o:»caxni nod so oacHaxxstivoly Hy HMTomron 
and His oo-w-ox-lcors fxoiynontly nndoxr^o oacidation 
tHornsolvos, suj^l^ostixx^ tlxat tHo Hx-oalcing: of tlxo oHain 
is off 00 tod Hy a x-oaotion involving oitixor tHo s|>ooios 
AO 'a <*** O'^a 5 liHowiso tHat tHoso roac;tions oooxxr not 
only in tHo gas yxHaso, Hxxt also in solntions wHoro 
nxxxnoroxxs collisions xvitH solvoxxt xnolocxxlos nxvxst talco 
jxlaoo Hotvroon oaoH oHaixx linir, if oollisioxx, and not 
radiation Ho tHo xnocHanisrn of yxrojxagation.. 

X'inally, tHoro oxcists tHo IxyjxotHt^sis of S3onxono:fiP, 
in >vHictx it is yxostxxlatod tlxat reaction contros aro 
foxnmod ; tlxoso diffixso tHx'oxxgH tHo reacting systoxn 
and act as initiators of olxomit^al reaction ' xxntil 
destroyed Hy cHonxical reaction or adsoryxtion on tHo 
sxxrfaco of tHo vessel. Some ixxvosti gators Holiove tHat 
ions, wlxicH aro ^ jxossiHly always foi'nxod in small 
cyxxantitios, osjxocially in tHoso x-oaotioxxs, aro to Ho 
identified xvitlx tlxo reaction oontx*es of l^omonolK- 
IVlany of tHoso reactions increase rajixxdly in spxood 
aftox' a yxoriod of intlxxction, axxd it is a necessary 
consx^cyxxonoo tlxat tHo cHaixxs mxxsfc Hranclx or tlxat tHo 
cioncexxtratxoxx of reaction conti*os xxxixst increase dxxring 
tHo roactioxx. A. cHomical fox'xnxxlation of tHis aotion 
may Ho made Hy p»ostxxlating a dissociation of one of 
tHe reactants ; for oacamyxlo z 

A -H O AO' 

AO' -I- O* >- AO -+- 20. 

I XX tHis case oaolx sixxglo xnolocxxlo of acstivo yxrodxxct 
AO' yxrodxxcos txvo oxeygon atoxxxs, giving rise to txvo 
fioslx x'cactivo molocixlos- 

It was a yxity tlxat- tlxo limitaf ioxxs of time did not nor- 
nxit of a xxxoro adocjxxato discxxssion of tHoso roaotxoxxs 
so tlxat a sorioxxs attoxxxyxt migHt Have Hoon nxado to 
reconcile tlxo some^xvlxat divox'gont op»ixiAons OTcyxxossod. 

Tlxo secoxxd yxax’t of tHo mooting wras devoted, to 
dis€ 5 vxssion of tlxo xnooHanism of Hornogoneoxxs catalysis 
in sol LX 1.x on, an<l w-itH tHo oxccoyxtion of an iix tores tixxg 
jxajxxxr Hy Trof. lioesolxron in w-Hicslx Ho dovoloi>od His 
■w'oll-known vioxys on tHo ayxfLxlication of tHo tlxeory 
of molcxcxxlax* * dislocation * to Homogonooxxs x'xxactioxxs 
axxd cited an intox’osting ayxfrxlication in tlxe effect of 
catalysts oxx tHo yxolyxnerisation of acetaldoHydx^ , tHe 
session -was alixxost ontix'oly oonfiixed to tHe cynostion 
of tHo xxxodianism of x-oactions aoooloratL>d Hy Hydrogen 
ions. In tlxe discxxssioxx on tHis sxxHJoct it wras clear 
tlxat tHo interest of tlxo varioxis invostigatox-s w^as 
dirx.xctesd to t'wo diffc'ront as]:>octs of tHo jpx-oHlonx. 
ISoxxxo wex'o cl oax'ly in tores toti ratHe^r in tlxo mcxclxanism 
of tlxo x-x'action, tlxat is, tlxo rxatxxxe of tlxo reactixxg 
coxxxjple:>c and How" it reacts, vrHilst otHors wore n\ore 
intex'osted ixx tHe fox-xrxal x”olatiorxsHii.x Hefwoen con- 
centx*atioxxs axxd x’oaction velocity. lAotlx of tHoso 
asjxocts ax*o of coxxrso, to <x certain exetont, inter- 
do^endeixt . 

THe irx vostigatioxxs of HZlendall orx oomjxlejc fomxation 
in ester— water*, ester— acid, and acid — ^vratex* systems 
rxrxay He said to He x-rxjxresontative of tHe dSrst groxxj^x of 
irx vostigatioxxs ; w*e xrxay inclnde tHe vievrs of X.iairxw'OrtH, 
OoldscHmidt, axxd of in', O, lElxco on tlxe nature of tHo 
ooxxxjx locos fox*xned Hy tlxe Ixydrogen ioxx in ac^i^xxeoxxs and. 
alcoHolic media. THe mocHanism of tHo olxatxges 
talcing i>laco in tlxo aextion of rnxitarotation, "wHore a 
sugar Hydx’Ogen ion conx^^lc^c is involved. Has Hoon 
olaHorated Hy !KrOnsted and Hy X.«ow*x*y, CBSmjxHasis is 
laid xxjf^on tlxe axnx>Hoteric olxaractor of esters and 
sngaxrs Hy JEoler, Hxxt as oHsorved Hy l^r&nstodL, It is 
difncxxlt to decide w-HicH axo reactants axxd w-HicH 
rodxxcts in a revoxrsiHle system w^HioH can He denoted 
y tHo 

- 4 - jSLCt ^ om ;- 

-wHearo 3^0 tHo sugar xxndoxgoing oHaxxgo* 
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j=w>oojr*cl of ior) e iruolodos^ t:.i:i<>»e> 

ixi -vrl-iioli a,lXo3T»f>t-» fia^v-o t>«»ojnL y3ni«,do "t-o doriixoo -fciio 
rr»ool»«io.i«o:a. of a^«,ot;ionst fx-oxTi invo«t-i^«,t,iori« orx 

tlio fonrual x*oli3Lt>ioixsJ:i i|7 l>est^'W'e»ojrx ooi:xooii-t>i*jat-fcio»xs a.JLi<'l 
x^ac-trioxx volociitry. Tlxo a,l>xxc>r^m«i.l off€^c*t-« of S5t.i-OTiLjB: 
-etoi<ls Avoll ets filio offoot>fr4 of irfxo txcldif ioxx of t40x»- 

■e?lc«tof rolytos >x«."v^o lon|^ Ixooxx Icxxox^rx a.rxcl <1 iff €»x'orit 
ixxf ox'jpx*o'l-«.f.iorxs of flxo «,C50c%lt- vxxtxTxp: off€?ot.« lifxvo fje^oxx 
<x<iv€xxxc5o<i fr-onx fixxxo t-o Irx tlxi« <1 i«oxx»rtiojj flxx' 

«xxxxxTXA«a,T*io» 3 >t*os!Oti-1o< 1 JC>x*t=i. T5x'OTx.*>*t*’*<'l xxixcl J_>«.'w«oxx 

XroMJxx^'Of.ivol^?' xocxv 1t>o »xxicl fo Ixxxx’^o Ixoon x-e*!^ >x-o«c'jii1:.aLt,i"V"c'» 
of f-ixo diffox’oxxoo ixx j.>oixxt of vio'w, 

Aoc'ox’dirxpc -fco J7>etxv«oxx, tVxo c'ffoc^i of xxxx 

4aoicl ixx xxcj^xxooxxtj «olxitiorx ixx«.>'' “vw'oll f>o *x«c*¥'ilxocl to t iio 
sxxxxx tota-l of «. xxixxxxlxxix- of «x*'ve‘.r**xl ofToc?t«, tlxxxKx* <lxxx^ fo 
flxo a.oicl 4EXxx<l it« oorxxf >oixt’>XitM xxixrl of t-lio xxxe"* Ji OTtx . Wo 
xixa.y T*o^x’ts«e9rxt. t-fi*% 'V"olooif>' of «xicslx sl i'<'xxot.ioxx Ixy txxx 
octxxHtfsioxx of tlxe^ fol Itxw'ixx^ : 

x» == ' -I frtaA 

Ixi t>xi« oc|Xi«xt ioxx I'C j X’Of >J'o«x'xxt tl'ix-' s-t^ »ooifi<; 

«t<*f ivitiort c»f t-lx<* v«.T*ioix« oM.t.«,ljy"txr? x'otx<?tx4a.rxt« . Xxx ox*clo 

t-o jxx«t.if>^ »tiolx cxxx ocjxxtxtioix it- i« xxoc“ 0 ««€xx’;v'^ to ov^txlxxa-f ot 
xviff* stcjoxix'xxoy tlxo a.«5t-xx*xl c*oxxoo*xtx*«,tioTXi4 of tlic^ x-x^- 
a.c;t>etixtfH ; f Ixxk ii-i, iix t lio of x^lootx-oljvt ow, lao 

amxxt-t-ox'. 

'X'lxo vio'w xxclvxxxxooxl Ixy X^r*oiJMt-o<l a,r»<l l>>' Xijx^rx'ixxxx 
i« IxfitKocl xxjxorx tXxo li^'jxot-XtoMifc* of tXio ox-i^toixox? of o, 
xjxi«Lsi-oo*xxj::»lo>c or 'vox*>^ x»xx«f*xt>le <*oxol>irxxxt io*x >>ot^^’’oo»x 
X’0«bC!t*«xrxt.» etxxcX octtcLlyHit xxocl ixx xxx*xg4» ocjxxililxT-i txxxx wit-lx 
■fclxoxTX, fHo i*«.to of olxxxixfro of flxi« c;oxxxy>1o?c fxoirx^ar »<> 
»lo'W tXxat X>iO xrta.sxM o<|xxilil3i*ioTXi its x'>t-sttxl>l iwf locl . 

'X'ixisj 3:jy]t>ot/liOfr9is loxxxlts to efc x'^oxr^ jsiixijxlo foT*itxxxl*xt.i<»xx of 
Xlxo x*oxx.<:'t ioxx 'V'olocsity' : 

- fcA . 15 . 

wlxoro jTiV, ax’O tXio aotiviX>^ oox^flfxx^iorit is of flxo 

x'oaotxxxxta arxci ooxxx jixlosc. Wfiilst. Xl»o tlxoox-oXic^cxl 

ovalx*at>ioix of ffxo x*ola,t>ioxxslxi |.> l>x*^t-"W"«-oxx tlxo A^'aluots of 
XHo aotivit-j^ ooofTioioixtw arxcJ. t-iit* x*oix<rc3xxtx*at.iorxHi ixx Xlxo 
oexso of olooXx'oly to« fia« xxof h>oorx ooxxij.»l*»t.e>l>^ 

«oIvocl, ixx is^xito \xf t-lio |xx'o^row« a.xijxixivoci lr>y J^Xilxxoxr, 
X>oVx>'o, axxcl 3EXixolcx»l, ^’’Ot. t.Xioir o>ct*ox’ixxior«.t.al xfotx^x'xxxixxa- 
t>ioxx'^Xx 3 r a, xxxixxxfxor of Tooflxocles <lo<-'s« rxot. ^xx-omoiiX »x^x*ioix« 
clifRoxilf ic*»- 

]l3x*<ixxsirt-o<X axxxl ixis eo- W'oi'lcox'js lixxvo jxx'ossoxitxxd xx 
xxvxxixlxox* of ixxvo«t.ij^at-ioixfei ixx x?vfiiolx tfxiss fox'xxxxxlxxf iorx 
of tXxo x-oaot>ioxx x-'olxxx^ity fxass >xooxx mIxo^w'ix fo txo J ix«t.ifxoxl, 
axxcj ixx t-fxo oxxsso of -w^oals; ac*ici aix<J salX x jr»ixct;xxx*o» tXie» 
C'liffox’oxxt^iatioxx Ixot-Avooix jxrixmai'y arid socToxxxJxxx-y Idxxotio 
aalt^ offoota i« oloar-ly o^corxxjxlifxt^d, al tf i o xijgrt j t.fx«s ooxx- 
fx’ilcxxxt-ioix X>y Xiaxixod axxd -AXcoxXof doxxioxxwt.i-at.od XJxo 
cjoxxxjxloacity of Xlxo ofxaxx^ow iiiXx'odxioo<X xvlxoa wfx-oxxj^ 
walt> «olxxtioxi» ax-o oixijployod* ’"I^'lxo t-onxxirxat.xoxx of t-fio 
woooxxd tiay’w diwoxxssioxx liko'wisc' ]|>x-ovo<l t-oo a'fc>x-xx;|xti 
fox* oit-lxox- of X‘X»«- f^xx'otaj^OTxiwts t/O xxxals:«? xxxaxxy ooxavoi'ts 
Xo tXxoit* 'vio'vrw, XCixJC' XC. IXzoic..^ x*. 


IM e-w Buildings at: t:]:ie TJrnivd-sit:3r o£ X-^eeds. 

yjLiN' ixxij>ox*tiaxxt; wfaiicx^ ixx flio aixiltxi tioxxw Ixxxf xxx*^oxxfly 
xioc50»sax-y dovolojamoixt. mo.Hoxxio of ffio X.Txxivox*-' 
Mit/y of I-ood« wa« x*t>aofxod oxx 'J^'iiowday, 2, xviixsrx 

t'lxo fovixidat-ioxx-wtoxxo of ixo"W Ixuildiixj^w xvaw laid Ixy 

IXoT* 0-x*aoo t5lxo 3I>txolxo«« of 12>o'\rorx»lxiro. 

Affcox- t/lio oor-oxxxoxxy, lxoxxx>xrax*y riog'x*oc;« xivox-o ooxx- 
forx-od xxx^oxx 'JHtox* CjJraox^ T'lrxo I>xxo1xo.«ms of X>ovoxx»lxir'o ; 
Sr4ix' A.llxort> !3Eirxxo»t> Jl&aixx, olxaix'xaaxx of t>iio .iTixxaxxoo 
Oojrxxxxiitr.t^oo of t>fio XTxiivox-^it^y ? IMfr. Aloxcaxrxdoi* Oaxxxjx- 
Ixoll* olxaii-xmarx of flxo iloiaao and il£«at;at>oa Ooxnxxxit/too 
of t>lrxo XJxxi VOX’S ifcy ; IMLx*, - iMCoxrtoxi, X.«aflxax^^ IMTasfox* of 
t>lxo Olotdx'w'ox'lcors’ Ooxni>arxy 3 ,. — 13, axxd oixaiarman 
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of tilxo ’X’x'txsfs and CJoxxoral lf:^ixx:>ox*irxt.oxxdoxxoo Ooxix- 
xxxil^troo of t-lio Ooxxxixaxxy, 101/3 — 

Tlxo IMLirxirxg: Tlloolc is t-lxo first of tlio xioav Ixtxildirx^s 
to h>o ox*oxitod xxrxdoi* tlio sclxoixxo for tlxo oxxlax-i^t^moxxt 
of tlxo XJxxiv’'orsity, xvliiolx xvas <losijjf*xod l>y Mossx*s. 
Iwraxxolxostor, lL.xic;as, axxd I-.odfac^'. tlio xvixxrxevrs of tlxo 
ar<diit.ootixx-al <'!!Oxxi|^»otitic>xx. Tlxo lI>oj>ai'txxxe’»xxt staxxds 
at tlxo oxcti-omo rxortlx of tlxo 17 tii vorsity ’s sito and 
fox‘ins tlio x-ijKl»t vrixxjgc of tlK" xxoxv Ulixi vorsit y fx-ont as 
soon froxxx "V^^oodlionso I^axxt'. Tov^tx.r<ls tlio tsost of 
tlxis Ixiiildixx^ tiio 'N'^orlcslxiro Ooal Ovrixox-s’ yK.sso<*.iat iorx 
lias oonti'it>ixt.od f^2£5,000, anti tiio jVXirit?T*s* W'olfaro 
Oonxxxxitt.oo. fl 10,000- In aof jox-daxxox* vv^itli a <l€«oisioxx 
x-oax;lix%<i l>y tli«i ITxxivorsity axjtliori t ios aftor vor>' 
oarofnl ooixsicloratioxi. tlio fx-oxxt of tixis lnxildixx> 7 . *xs 
%voll as tlio otlxor 1 >xiildixxj^s, 'will l>o of lr*ox'tlarxd stone'. 
7''lxo Ixaolc olt>vatioxx 'will Ixo of a fzonel loe^al Ixi-iolc xv^itl* 
stoxxo drossixxjzs. Tlio Ixxxildixxpf is IfxH fx'ot lon^- Tlio 
^oxxoT-al 'vsT'idtli of t-lio liixilelinijir is 44 foot, Ixixt tlio 
c-e^xxtral jxox-tion stands fai-t-lior Ixtxolc ixx tlxo fox*ni of x* 
sxTx^acIo storx^y ^lass- rc »oft'd slxod x^’^lxiolx is oafxalxlo of 
oxxsy xiioelifie^atioxx slioixleJ tlxo nooossity ai’iso o-w-in^ t« » 
tlio elovoiojxmoxx t of t lxo 'wox*l< of tlxo 13oy itxx'tTXK^ixt- Ixi 
ooixmxoxx xvitli tlxo xxtlioi- l>xxi Idixxpcs ixx tlio solioxno, tlxo 
Ixloolc -w^ill lixxvo a flat x-oof, axxc,! tlio lie'ij^lit of tlie^ 
lxara|>ot aliovo j^zroimd lovol is 40 foot- 

7''lio v-orlc of ooxxstnxotixixx is ixx t lio liaxxels of AXej'ssrs, 
”Williaxn -Airoy and iSoxx <lL.oo<is>, J-.tcl. Tlio lxnil<liti>^ 
is ixx tlix*oo xixaixx floors 'W'itlx a jxai'tial Ixasoxnoxxt. Jii 
tlio Ixasorxxx'xxt a ^allox*y is l>oin#^ Ixixilt tlio full JtMx^art li 
of tlio Ixxiildixx#^, osfiooially d€>si|<nod for oxxx-ry in^j: out 
ojcfxc'rixxionts ixx niLxxo vojxti lat/ioxx axxet sixxixlxxr |-»x-olxloxi is. 
Tlio prrotixxd tloox* aoooixixxxodatos tJio main lalioratox\\' . 
xxxaoliixxory x*oc>m, ortxwliin^ slicsl, axxd sixfc>sicliaf-y x-ooriis 
for st-oi'os axxd ot lior | >ni*jL>osos. ri'lxe' first floor lions<*s 
lalxorxxtoric-s fox* i»osoai*olx. gcxxs aixxxlysis, jilxotonxe-t x-.x* . 
axx«l ^«*xxorai xxssay -worlc, to^t^tlior -witli rooms fox* tli** 
stafY- T’lxo sot?oxxd flooi' is elov-ottul to tli** lootixr** 
tlxoxxtro, drav-iix]^ offioo, Triixsontn . axxd stxxff I'oonxs. 

Tlxo IxxiildiniP^ -will Ixo Ixoat o<.l Ixy liot 'wator, t«xi- 
ooxxooalod jxanols lxoirx#JC xxsod jxax’tly in tlio ooilixijzs 
axxd jxartly oxx tlxo w-alls izxstoad of tlxo ordixxti.x’y ty|*f- 
of radiator. T'lxo dx*|xax4.xxxont -will Ixo o«j[xii|X|xo<l wirU 
tlxo xxxost xx|r>-to-datfc9 ajifxaratxxs and xxxxxolxixxox-y df'- 
sij^nod to jKxvo stxxeloxxts a ooxxxixloto soic^ntifio tx-aixiiii^ 
Ixe-ifoi-o c^rxtry ixxto tliis ii rxx>ox*t*xxxt Ixranoli of itxdxxst.r>'. 

Oo 1 : 1 :on G-rowin^ in tilie 3 ud£in. 

^T| '^i-iY£5 3xxdaxx Oovorxxxxxont, in oollalb>ox*atioxx 'vx’itlx tin* 
J^rxxjxiro Ootton Cl-row-in^ Oor jxoratxorx, Ixxxs issxix*<l 
tlxo Itojxort for 1030—27 of -A^^rioxxltxxi’xxl Wox-lc irx fclic* 
SSxidaxrx,’* in 'wliiolx tlxo jprogx-axxxxxxos of xx^orlc for tlie 
followixxg: soaaoxx ax-o ixxcdudod. Tlxo C5ozii*a J-tt?>soarc* H 
IB'arxxrx, 'wliicli was ostalxllslxod ixx lOlO irx ooxxrxoxiotx 
witlx tlxo irx"i^?atioxx pirojoot, ooirrxjxrisos xxxx aroxx x>f nxort* 
tlxan 400 aoros and i>o»sosso» -woll -oc^ni jijpod lal>or#x* 
torios, Oonsidoralxlo ^ro^ptross Ixas l>ox’»n xxxado dxirixi#? 
tlxo yoar irx Ixrixx^irxg tlxo farm np»-to-dxxt<’», axxd tin* 

ostalxlislxmoixt of two nxoro statiorxs wixoro sixxxiltir 
j>rol>loxns ootxld Ixo tostod txxxdor diffc^ront oxxndxtioxxs ih 
rxow' sxxjB^^ostod. 

Oottoix is tlxo 'jprixxoijxal oro^ doalt w-itlx. Ixx tlit* 

olxoxxxioal sootioxx tlxo salt ooxxtoxxt, salt and xxxoxst 
movomoixt* arxd xxitrato oorxtorxt of soils in rolation to 
;f>larxt i^row'tlx, ax'O \xndor invosti^ati on. Tlxo Ixonofioial 
offoot of Ixoavy ajxf^lioations of i^yfxsxxrrx oxx tlxo i>ox-xii»"- 
alxility of Clossira soil is most mai*l«.od, tlxo xxjXtakt^, 
jxonotration, axxd distrilxxxtxoix of watox* Ixoixxjgr ^roat ly 
imjxrovod ; fxxrtlior vij’orlc on tixis ixxxjxortant cjnostiori 
is in jfxrogross. 

On tlxo Ixotanioal sido, tlxo oigCoot of olixnato and 
faotors sxxolx as txj^o of ^rovrtJx, • is 
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it-iicliecl , Bk olcM^o oox*jrela.-t;.*o»x 1b»oix]L^ foiir».dl 'l:>otiVy'0®i3L 

‘:xioe>si«iv€*> flo'W'or' fexAci »lxociciii:x|5 ctsx<i 'W'a^-tbcsar 

of limf- «na,y ifc>o ioflixoixo€%cl l:»3r motiooroloi^oaJl 
jonKlitioos, loxv -t-ojnaj>©r'ett>xi.roe i::.oixdLixk.|^ tio intivioo -61n.o 
>T*o€l\a.<5't.iojtx of tilxoi't liot:.. X^oxi^oi* lizxt^ a,lso t9rj>x^oekx:‘S 
o l:>o j>i*oclxtoo<i y>y Ij'Jio f5T*«t> foi'xoocl Ibollf^ x*a.t:.li.ox' 
tlxofso clc^i-srolox'^^ X^l€itolccbx*'Xxx ekxxd jKoof- 

*<>r «a.x*o •t.lio jDjrixxoij^jal c3is^o€jiw«>«, ^xx<X xvlxifo £k*ri.ti» «.xxcl 
f-Ho Cilxiof ixos-fcj^ of ooft-oo vio-ciox* iixvo«t-i- 

ir^tiorn . 

r>ovoJoj“>XTxe>ri'fc» Ixtxv'o lxc’*ojri ma^clo in -ffio {xlxxzxt:. fir-oocliog 
,4^<it>ic>ri., »xxx“voy's Xxoiogf oxxt f.o ciot^ormixTO 

I ss xsaowf wxiifcfcXxJo fox* oot-foxx |acx' 0 ’vt’'ixx^ ixx oorxxxoxieioxx 
A-itiXx fixe* osf ».l>lxslxxxxe*ri.t- of xr«n'iof>=' fofsfixxf' s4-ta,-fciorxs- 
rixo £xofxx^l e!oxx-x|30»if ioxx of fJxo rtoil a.p>ooebx*» fo Ixo of 
it-fle* imLjxorf a-rxco j-xrovixlotl if i« c*x]pa,olo of Ixolclirx^ 
,vtx-t.c»r exixcl i« x-o«,«oxx«-t>ly' jx«='rxes-fcT‘*a.X>lo l>y x'oot.gi ; flxo 
lixfxxx'txl v'e'^ofja-tiorx M.ffojr*<i« tx. fairly* f rxxsfcw'ox'f Xiy’* irxcloac 
>t' t-lxo «oil xxafvxro. altHoxi^Vx a MxifXioioxxoy* of 

A ii-t-er ihJ <»«8efrif ial, are'a« «xil>joof ocl fo fioocXirxg: or xxxxclxxo 
.iirfaco e'jrossiioxx are xjLix.'sixifalxle*. V^aariofy* ixiclxxcle* 

»<>tlx JE^^yixt/iaxx arxcl ^xxxorioaxx f.yjxo ooffoixa, arxci *=?|xio- 
axici jE^racliix^ aro fo l>o ixxxslocloci iix orclor fo 

>l>taixx irxforrxxalxoix fo flxo x'ola-tivo -valvxo of fJxo 

. ariefi<'w fo flxo ^^‘ow’oj*. 


Unifrersitiv «mcl E.clucra.t:iona.l Intielligroncic. 

( ■'aivi «ai T>< i . Tw- arxt IST - ^V, <lo lirxxyxio 

i 4 iA*t* lxc*«'xi c^il to ft‘J lo-wj^l lif >« at. 'I'x'irxily* < 

* rsr f ><>>^ . — J\ <*<xtix'tst» of Exixio froo ]f>xAl>lio lx%ot.or<^« -will 
)< • cl t*li v'“**i’ecl 0 X 1 Wt'c-JoeM^ lay «, *xt. G.30 f.iwr., at K.ixx| 2 :*» 
oxx * ‘ 1 ricle-lxt-cMlxxos^s-t of lixcioafry to T^uro 

■■^c*i€*ii<*c*-'‘‘ TTlicA c'oiax*ao Ixo^tjcixia on Oot- IT vx’it.lx axx 
ntT*o*li*ot ory loot-ox*e» Hy JSir t>livor l-.ocl^e-. ^ooo<-x»ciixx^ 
«‘C-tiAX*OH cl<-*al witli t-lio x*c>l<?* of xitxoiriiwtiry ixx llio life' 

if tlio nation. (I-*r*of- -A.. JT . A^llrraancl) z e'le»oti*ieal «c»i€'xx<»e 
tin! it\tlnf*^tx'y ( l^rof . .l"Cx*xxoj^t W"il«oxx> ; tlxo Jivxrxxan 
ac'tox* <J3r. A.. T^. ^Avolixi^) : |:>ljy«ioloig?y axxcl xxational 

*iTlic?it>n«-y (X*rof. It-. .J - fc>- ;M.c*X->oxvali ) ; t^looti-ictal c*o»xx- 
ri ti Axiioat ion txxicJ ita inclc^lxt ocltiositts to |xHy«i<*« <l-*rof- 
K. . .A.yxixiO’ton) 5 tlio '|>x*ac*tic?al ai>f>lioatioiAa of zooloji^yr 
l*fof. IJox'iw JL^. IVlaolcixxnon ) ; tlio> rolatioxx of Ixotaxiy 
to tlirs i^x'aixx, x*nlxl>c*r, axxcl oottoxx inclnstriow (I^rof. It,. 
It n^Ajrle>» <late»«) ; tlxe? ixxfl\ie*noe* of on nxodorn 

lif*^ < F*»*of . W. T. <J!ox*<Ioix >. 

J-Cxif^. C^*x|xt.. IiUl^ar O. fcSxxiitlx "will clolivor a ooni'ao of 
thi<*o lootxxre’TW in tlie* l>e*£>artmont, of ffJixjKirxooi-ixxj^, 
IvinjE^^'M C'ollo^sfo, at S.30 on Oot, lO, 23, and 30, oxx 

"A llxAXx<lrod 'Vcsax'fci of INaval fcrJtndoxxta 

cil tijo Oolloj^o JF'aoxxJty of ICniajinoorin^j: ax'o adixiittod 
and otJraesr «txxde*nts at a resdxat^od foo. 


''I'HK I^ondon S^oJxool of Ilyji^ioixe' and 'X'x'ojxioal 

IMc‘« Uc-ixxo is ooxxtinxiinjij its ooxxr«o« of lootxxres and 
pracjtioal de-monstrat ions for orxxyxloy'oos of l>xjtsine*ss 
films aixd otlxor Ixodios "wlxo are* alxoxxt to x>x*ooe*o<l to 
fi''»f>ioal and sxal>-tx*cr»ixioal croxmtx*i<3s or aro Ixonio oxx 
rriiose* ooxix’sos of ixxstrviotioix, ixx addition to 
proWdixxfa: sinrxyxlo x-xulos for ^nidanoo in x'og:ard to 
pvc-pax-atiorx for lifo in tlxo tx'ojxios axxd j>e>rsonal 

Hyvs:i<'xxe, also oxxxlxxxatoe* a sliox't. aoooxxnt of sonxo of tlxe» 
n »**!•<- oonxrnon disoase*«, witlx advioo ixx x'oj^ard to 
tiiftvsxiros of ixrotaotioxx aja^ainst sxxolx disoasos, and sorno 
tru7<lanoo ixx simjxlo mt%tlxo<is of solf -treatxnont- One* 
oonrso xvas jsaci’v*en in JTxxly* and anotlxex* Ixas Ixo^n 
amcniar^scJ i ixnin^ oxx Oot. at II -30 j 

»*Vf-riixxg5 ooxxx«€> Twin also l>o i^ivon if tlxoi*o ar^o axxf- 
ficifTit ax>|>li.oants, XTxall oan l>o olxtaixxod 

Ivum tlxo Saototax*y, X*orxd.on Sotiool of HdCygciano axxd 
Tmj>ioal 2k£odioirxo, . iSncialoiK*® Oardons, ISxxstorx 

; Road. W.C.l. - I.;.,,;., 

No. 


Tjsria; Itoyal 'X'aolxxxioal OoJleg^; Olas^ot^* wHxalx many 
of oxxr roadors lxa"v*e* no d.oixI>t visited w-Ixilo attendinjE? 
tixe xxxootixxg of tlxo JCtritislx jAasooiatioxx* is no'w exxterixx^ 
xxnon its lxxx.ndx"’ed and tlxirty -tlxird sossioxx, 'X*Ix<S Oollo^i:e 
offers ixi its day olasses foxxr-year dej^reo or dii>loxna 
ooixrses ixx all Ixranolxes of exx^ixxeerixxi^, xxaval arolxi- 
teotxire, elxexnistry, dyein^sf, sxij^ar nxaxxnf aotxire, metal - 
Itxr#^', axxd Ixxxilding, axxd a tlxx'ex'-yeax' csonrse ixx te^ctile 
maxxxxfaetxxx"e- Ixx oonnexcion wit lx its esoxxx*ses of stxAdy* 
ixx enj?ineerixxjp 5 , wlxiolx are Ixold dxxring tlxe wintex- 
session* tlxxxs loavixxf; stiXdexxts fx*e<^ to sfxexxd tlie inter- 
v'-enixxg^ stxrxxnxers ixx "W’^orlts, tixe Oolle^i^e lias exxlisted 
tlxe oo-oj>eration of a larpje xxxxxnlxer of fimxs ixxterested 
ixx tlxe t.x'aixxinfjf of en^ixxeex-s. 'I‘'>xeMO firnxs allow 

seleoted xxx>i>x*ontices fa«*ilitios for oax'ry'ixxja; oxxt a soixexxxe 
of study eoxxjoixxed w'itlx praotioal -worU.,^ '“l^'lxe stxxdies 
of tlxe first axxd seoond years ax*e eonxxxxoxx to all 
Ixrariolxes of tlxe dc'pjx-ee eonx*ses in engcixxeerxn^, sfxecsial- 
isation Ixe^dxxniixjgj ixx tlxe tlxird yetxr ixx tlxe eivil, xxxex^lxaxxi - 
oal, ele<5ti*ieal, ixiiixixx^* axxd olxexxxieal Ixraxxxslxes, I3y 
xxxeaxxs of *x solxenxe eonxxeetirxf^ tlxe evexxixxp^ seiexxee 
olasses ooxxdxxotod l>y local exlncation axxtlxorities -witlx 
tlie corresjxoxxdixxgc classes of tJie C^ollege, it Ixas Ixecorne 
fxossilrxlc' for ex-exxixx^.? stixdexxts w'itlxin tlxir-ty xxxiles xxf 
tilas^acow” to c^xxalify fox* adrxxxssioxx to tlxii'd yeai' axxd 
evexx nxore acixi*axicsed coxirsxss at tlxe Oolle^o. X.<ast 
sessioxx tlxese alTiliated classics xvex'e condxactecl in xxxore 
tlxaxx OTxe Ixxxtxdx'od centres A?v'ittx xxn erxx-olxxxent of *1101 
stndeixts, escclxxsive of jpre jxarator^-* oltxsses. *Tlxe lOavid 
Kldex* <-vexxixx|s Ix'ctxires ixx astrorxoxxxy to Ixe v*en ixx tlxe 
Oolleiire dni’ixxi^ tlxe coixxixxf^ scsssioxx w^ill xxxoltxde coxxx’ses oxx 
** £?vj >oen I at ive A.strorxonxy X*rof. Cieor>ac«3 I^orlxes* 

wlxo Jio|>es to dex'-elojrx a sj.>ec*xilatioix as to tlxe oxcisteixce 
of axx nxxl<-now’ix yxlaixet oxxtside tlxe ox*l>it of J^ejjxtxxne, 
l>e|a;i rxxxiixp; Oct. IT, and oxx “ ^loderxx CJosnxoloi^jes,** 
l>y tlxe* Itx'v. UTeotoi* IVf acjplxex*son, h>e#arirxxxin|^ Jan. O. 

ICisrc AT.iSH[ xxxxd Arnex-ican seoxxndary* schools are to 
forxxx tlxe sxxhxjeot of a co -ojxox'ati vc study orfii^anised 
l>y tl*e X^nivox*sity of I^enxxsy-lvania ixx corxsxxltatioxx 
witlx oroirxinent ‘ edvxx^ationists in Ixxtlx x^oxxrxtries- 
'I^'lxo solxexxxe, an xxxjtline of xvlxiolx ajxjxears ixx tlxe J xxxxe 
issxxc* of /School the officitxl ox'j^txxx of tKe 'CJxxited 

States Jlxxreaxx of Kdxxcatioxx* excxlxraces ixot only a 
conxi 3 ax*isoxx of tlxe main facts axxd torxdenoies in tlxe 
reoeixt dx'v-eloixxxxexxt of secondary edxxcation, Ixut also 
a detailx^d conx|xai*ati ve stxxdy of soxxxe tlxirty sclxools 
in eaclx co\xxxtx*y , xxaxxxely* tw*exxty j>\xt>lic Ixi^lx sclxools 

axxd ten j;>rix*^ate (indefxenderxt ) solxools five for l>o5’'S 

axxd five for ^s^irls ixx tlxe \lxiited S5tates, and tw*enty 

xxxnnicijxal axxd coxxxxty se<.’;oxxdax*y- sclxools and texx 
indej-xendexxt sclxools ixx ISixji^laxxd . An outstanding 
fcatxxre of tlxe scliexne is tlxe cax*eful jxx'ovisioxx for 
olxtairxin^ a factxxal Ixasis, as complc^ite as {xossilxle, 
fox* xxseful coxxxparisorx of tlxe worlcxn^ar out in actual 
px*actice of tlxe systoxTris of teaolxixx|^ ixx force ixx tlxe two 
couxx tries. In ordt^r to test tlxe i'osxxlts of teaclxin^, 
IHIxm^lislx jxxxfxils will take Axxxericaxx c^Tcanxixxatioxxs axxd 
vice vex*sa, and pajx’ix’s will l>e ^i*aded Ixotlx l>y IKJxxglielx 
and A.nxex*icaxx teachers ixxde j.>dxdeixt ly 5 resxxlts ^ will'* 
he conexpax’-ed axxd ooxxxxnrxx^xxts esccharx^^ed ; cjxiestioxxs* 
ans-wex* papers, and results of joint matriculation 
hoard excaxninatioxxs in ISnglaT»d will he oorrxpasped 
with those of the collejace hoard in Amerioa. X*x*of. 
12 . O. Oriasaaell, of the University* of J^exxxxsyl vaxxia, wdll 
ho ixx x*esidexxco ixx ISn^land dxxrinjjc the yoax* I92S — ^20, 
axxd will actively* pax-ticipafe ixx the stxxdy* of tlxe 
£:xx|^lish solxools. * A-ny jxrixxcipal of a school of one 
of the types ahove mentioned w’-ho is intex*esteci in 
the stuxiy axxd, especially, axxy^ -who xvoulci lilce to 
co-operate ixx the detailed plan for comparison of 
certain sclxools, is x-eej^uested. to write to lE^rof, Ak.xrthur 
J. Jones at the ILTniversity; of I^exxrxsylvania, I*ixxla- 
delphia, IPa-i 
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Oalcnd&ir oF Oust:oixi$ a.ncl X^est:i'V'a.ls. 

October x^. 

3r*A<jJXC A-ti SlxorlDomc*, oxx trlxo !lMon<ia,y 

o.f'fcox: Old IVtiolx^xolxnaus JPox^xileur t>ra.ditio»i Hol<l 

-tljLGbtj itr ox'ij^ixxatiod «.'t. t>lxo tor-xxxiTxeb'fciorx tilxo Ixixildixxf? 

of t.lx€i ofxxxx’dx, -wlrxexx cxll i>ixo 'woricxrxorj x^«xol<od xxj> -tlxoir 
foolsi^ etrxd Ixold et. fa.ixr or* ’^etlco. XJix fill fixe* Ixof^xrxxxixx^ 
of fix© xxirxofoOTXflx ooixfxxxry* it -wcxs lx ©Id xtx flxo olxxxTrcsh- 
yetx’xl. ^oi* sorrx© flxro© or- foxxx- -w^oelcw IxofoT-o fix© fcxix*«, 

E x-oo©3»iorxts of Ixoys jx^^x-adod fix© for^^xx Ixlorvinf^ oows’ 
orrrs- Af frvolv© o’cloclc on «nTxcla,y rii^lxf fix© f«,ir- 

rjircus l>y fix© x-irxfj^^ixx^ of flxo olixxrolx Ixoll £brxd 

fix© l>love'’ixx^ df ©ows* lxor*ix»- 'J’lx© «f roots of fix© forvxx 
-woro Y>etr‘o.d©d txrxd Ixoxxfxros xivox*© lif. Af fom* o’oloolc. 
fix© Ixoll r-eux^ for* «. qvxcLirfox* <*£ etrx lx out*, xxrxd fix© sa.1© 
of orcoxx, »lx©©jx* lo-xtxlxs, ©rxd IxojafeLXx, xxsxxo.lly l>©irx |5 

oomjxlofod Ixy fw'tslx^'© o’oloolc. ‘TrtxdosrxxoTi 's yoarly* 
43 >o©ormfs wroT-o sotflod on fliis d^iy*^ -wlxon fixoy jxro- 
vidod Ixoof and al© for tlxoir cosforxiors. 

October rb. 

A. cxxsfonxary foixxxr© of lElslicdalx^, "Vox-lcs, i« ©on- 
n©©f©d fc>^ f ra.«3lxfci<>xi rviflx flxis day. oxx xvlxiolx, irx fix© 
y©ar 1140, 'Willianx do lEirxxoo, X<-txlj.xlx do F^oroy, arxd a 
froolxoldor Allofson, x?v*lxil© Ixoar-lxirixf irx^, assaxxlfod a 
Ixoarmit -vriflx fatal rxxsnlfs. As a ^jonalfy flxoy Ixold 
flxoir lands of fix© Alxlxot of Wlxiflxy oxx ooxxdifion flxaf 
on Asoonsiorx 1*3 v*© flxxsy slioxxld t-onx© to fix© xv-ood of 
ISf raylx©ads» and af sxxxxriso arx o<Xl©©r of fix© A^lxlxof 
slxonld Ixlcxvsr Ixis Ixorrx anti d©li*v©x* fo ©aolx a ©©rfaixx 
mxmlxor of sfalcos, *■ sfowors,’ or ‘ yacldox's," “ fo 1>© 
©xxf x?riflx a Icxxif© of jxtsxxrxy ixri©©,” -vrixiolx flxoy woro fo 
talc© oxx flxoir Ixaolcs fo W’"Jxifl>y Ixofox*© nin© o’oloolr. 
arxrl af low* x?«rafor fix flxonx at fix© Ixrixxx of flxo 'wafor 
so flxaf flxoy stood for nixx© fitlos -wlxil© fix© ofixoor 
slxall Ixlo'w ‘ oixf oxx yoxx ’ xxLrx© firrxos fox- flxoir ©i*ixn©. 

October ry. 

SSf- ls3flTt©lr©da^ xlaxx^lifex- of Arxxxas, kixx^ of flxo l*3asf 
Arx^Ha, l>om alxoxxf €5 30 af IscnxTXf^, oxx fix© l>ord©r» 

of Oaxnlxridj^o and {-^nffollr. f*?lx© foolc fix© v©il, axxd 
flxovx^lx fx?vi©© xxxax*ri©<l fix© ixxsisf ©no© of Ixor jxaronfs, 

xxxaixxf aixxod lx or vow*. f^lxo is flxoi’C^foro sfylod “ twrio© 
a w^idow* axxd al^va-ys a virp^in.” fcSlio foxxixdod a. ©on- 
vonf in fix© Isl© of Jiily, w*lxor© six© <liod ixx €>70, 

Ulor xxamo is said fo Ixav© l>©oix ©orrxxfxtod fo A.xiJ<Jr©y 
or A.xxdx*oy, flxo narrxe i^ivorx fo tlio axxixxxal fair Jxold af 
flxo Isl© of l*31y. TTlxo xv-ord * ftxw^<lry ’ is said fo l>o 
dox'ivod froTXx fix© faof flxaf slxow'y lao© ancl similar 
arfiolos woro sold af tSf . Axxdroy’s ; Ixxxf an alforxxafivo 
dorivafion ©onnoofs if witlx lior doaflx froxxx »x s’wollinj^ 
ixx fix© flxroaf as a rofrilxxxf ion for Ixavirx^^ txoon addicfod 
fo woarinj^ fiixo noolclaoos in Ixor yonflx- 

October ry (O-S.). 

Tlx is day is rojf^xxrdod in IVIoroooo as favoxxralxlo for 
.IxOjQ^ixxxxinjj^ flxo oi>©rafiorxs of fix© first of tlx© t^vro f^loxx^lx- 
ixx^ soasdVxs j»rovitiod rain Ixas fallorx. Of fix© days of 
flxo 'woolc, sorxx© frxlxos xxxaixxf aixx flxaf Tlxvxrstlay is rxxoro 
favoxxrslxlo flxaxi Sxtnday. Wiflx sorno, oxxly t.Ixo loading 
rxian of fix© villa^o txoj^ixxs on flxaf day. Oorfain rifos, 
varyiixj^ irx tlofail fx-orn frilxo fo frilxo, nxnsf l>o jxor- 
formod. A loaf of Ixroad syxocixxlly Ixalrod is falcon fo 
tlx© fxold axxd oiflxor oaf<>xx 1 > 3 ' all jprosont Txofox*© jxloxx]^lx-> 
ixxj^ Ixoj^ins, or affor it Ixas x-osfod Ixtxf-wooxx or on fix© 
lxor*xxs of fix© oxc dxxrixx^ fli© day ; sorrxof ixxxos if is 
l>r*olc©xx wrifix fix© iplovx^lx l>oam. 33© for© sowinj^ ©rojxs, 
©acooTXf ixxf? Ixarloy, sorxx© of fix© sootf is xxiolcod xx^ l>y 
fix© i>loxx^lx jxoiixf, ©oolcotl and ©afon. l^onxof^arxaf© 
Jxxio© is sorrxof imos sc|n©oaB©d oxx fix© llioms of fH© oxcorx 
or* x-ULl>lx©d on flxo xxooW arx<|l f o av-orf fix© ©vil ©yo. 

Axrxdzxjgr l>ix© Aif Viisi, as fix© fax*i3at©r is aixoxxf ^bo sof 

2S3ro, 3070. Voi.. XZSiJi " ^ . . 


oxxf lx© says, ** Ooxxx© oxx arxd fofdlx -w-afor*, O •woixxon,’* 
emd flxoy rt^ly, “** O wlxoaf xaurxd Ixarloy. O I*’amx©r-** 
Tlxis is r*©jt>©af©d flxr*©© f ixxxos. JNo 'wafor is f©fcli©d^ 
l>xif fix© dialo^xx© irx ifsolf is sxxj>p>os©d fo ©rxsnr© ado- 
tjivxaf© rain and ■fxlonfifrxl orojxs. IRoxnrx©^ranaf©s ar© 
orxxslxod otx fix© jxloxxgrlx i>oinf so flxaf flxo graiix may l>© 
as i:»lon.fifnl as flxo i3if>s. SS|x©oial magical ©ffxoaoy is 
asox’il>©d fo tlx© ©©romoxxial xxxoal as a rrxoans of sooxxrirx^ 
fix© xv-oll-lxoinisf of fix© orojL>s. It is oxxsfomary af fix© 
first ^xlovx^lxinV? fo jxromis© fix© ^raixx fr onx a ©orfairx 
y^xox-fion of fix© Hold to a oorfain saint. Tlxis /^rain is 
;|:>r©s©nf©d fo fix© dosoondanfs of flj© saint, w^ho divid© 
if -v^dfli fix© scril>©s of Ixis slxrin©. 

WifH fix© IVloroccso o©r©morxial xxxay To© ©onxf>ax*©d 
flxaf of fix© 131xairxas of flso Ooxxfral Tx'ovinoos of .India, 
vrlxiolx is p>©rform©d af fix© slxrin© of Tlxalcnx*d©o fix© 
day l>©for© fix© sow^nx^;? l>©p;ix»s. Tlx© x^riosf malcos an 
offoring axxd rofxoafs a clxarxn, flx©n icne»©lin^, sfrilcos 
fix© ©artlx sovon firrxos xviflx a jxloixg-lisliaro, ami soxvs 
so von Ixandfxxls of rio©, sjxrinlclinp: waf or ov©r fix© sooti . 
Tlxon fix© villaj^ors wallc s©von fimos roxxnd flu? altai* 
in Y^airs. on© fxxmixxj^ xxjp fix© ©arfli w*iflx a jxlotxi^Ixsliaro, 
fix© of Ixor xvaforinp: fli© sootl. 

October rS. 

trirr. i-TjrcJK's 20A.V. On flxis day a fair Icxxoxvn xxs 

Iforxx UTaix- xxsod fo lx© lx©ld af C^lxajr*lfon , Jvorxt. Tlx© 
naxxx© of fl»o fair •w'as dorivod from fix© onst-om oT 
oax-ryinf? or w’©arixig Ixorns, w^liiolx xvor© also dis^xlayott 
©onsjxicxxoxisly otx oaolx stall. A^ roforoxxc?© fo flxis 
onsfoxxx dafos fronx tlx© ytxar 1003. A. loxi|j^ fxxxl© wifli 
roins wovoxx oxx if was }>xiif oix fix© slxorc? of I tx© riv-*©!*. 
If vvras af on© firn© fix© cxxsfonx for xx j^xrooossion ft* faro 
fronx JE3islxof xspcfixf© fcSfx-oof fo OJxarlfon, w-lxor© l4>o i>ro- 
©©ssioxx Tjrxarolxotl roxxnd fix© olixxi*e-lx flxrt»‘© iix»x€*s. J i 
ino.lxxdod a Icixxf^, »x tq[xx©oix, a niillox*, a tsoxintsillox*. axxfl 
oflx©r olxaraotors, all wroarirx^ Ixorns iix flxcsir Ixats. Oix 
J^iaolclxoaf lx f©mal©s w©r© w’lxifXO©d wiflx fxxra^o ancl ofixtxr 
‘ ind©o©xx©i©s * ixorfomxod, xvlxif© if was also oxxsf onxarv 
for Tri©n fo jc^o to fix© fxrtr ixx woman's olofl*©s. Tlxarc** 
is also rrxonfionotl a “fxx-ooossioxx fronx t'JJxxolcoltl 's l^oint, 
xx©ar JOofXf ford, flxroxxf^lx Oroon'wicix fo (31xarltoii. At 
fix© Ixof^irxnirxf^ of fix© nin©f©©nflx C!onfm*y, 'wlxtxix fli<« 
fair w*as no lonjafor Jx©ld oxx fix© fradifioxxal sif© of flxt- 
ga:r©©Ti ojxfxosif© fix© ©Ixxxrcilx, l>nf ixx a jrxrivaf© fits Id, 
Jxoms still ©onfinxxcxd fo l>© fix© most yxroxxxiixotxf arficslc* 
oxx sal©, anti nxosf of flxos© af fix© fair "woro rnaslcs t>r 
dr©ss©d as xjvorrxoxx or sorno f^rofcssttvx^ ©Ixarxxofor. 

Tlx© fair is ©v id on fly arx xnsfifxxfion of #a:r oxxf aii- 
fic|nify. Hlarly vrx*if©rs ar© yxron© fo roprard fix© fxxir 
as an oTcjxloif afion of tlx© xxsxxal j©sf, w*lxil© otlxors c<.>ti - 
rx©©f if -wiflx fix© oxc, fix© syrrxtxoli© aninxa.1 of Hf. l^tixl*©. 
Wlxil© fix© jxol© xorxay w*©ll Ixav© a jxixallio sigrtificarxfc* 
and fix© ' -wlxiixixixxicf of ’womorx and of Ixor * irxdoooxxt 
oxxsfoms on X^laolclxoaflx ar© dontxfloss f©i-filify rifos, it 
is jxossilxlo flxaf fix© Ixorrxs Ixor©, as -w©!! as fix© oov* 
liox-ns Txs©d ixx coxxxxoxciorx 'wiflx Taclc !H*air af Slxorlxorn© 
xxx.ay 1>© ©OTxxxoofod W'iflx ©affl© saorifioos of fix© ©ai’l.> 
-winfor fesfival- 

A divirxafory ixraofio© for nxajtrria^© on Sf. X..xxlct''’ 

I>ay fiftor ifor flxis i>xxr|->os« flxarx Sf , A^nos ^wlxitsi 

sfronfafly sni^i^osfs its orijt^ixi in fix© ©Ixarnrx or lov 
jxofion, is r©oord©d- “ Talc© marifjfold Ho-wors, a sy^x i 
of nxarjoranrx, flxyncx©, and a liffl© w-ormwood, dry flxoi 
l>©for© a fxro, rxxl> flxom fo i>owd©r, flxon sift fnron^ 
a fiix© lawn ; einxmor flxos© 'wifix a snxs 

txxxanfify of virjsfin lxon©y in -wlxifo vixx©g:ar ovor a sit>* 
fxr© 5 w'itlx flxis anoint yonr sfoxnaolx. Ixroasf , axxd lii>i 
Iyi3tx|5 do-wtx, arxd ro^xoaf flxos© w^ords x 

* 3f . XL.xxl^o, ISf. X.*nlc©, l>© Icind fo mo. , 

Xn droanxs lot xxrx© txxy frxxo lovo soo. * 

Tlx© olxarxm ^oos fxxrflxor flxan fnosf . Xot* f H© . ©ixarat* fc' 
of fix© lxnsl>anci -will 1»© i^dioafod. flxaf is, Ixof 1 

will 1>© . lovin^g;'' arxd firtt© * 
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Soc : id : i«£S sLxid Ac : 3 , clexxaLi « s . 

X ^^ xtxet . 

jA.c&<i«xn 3 r of Scionoes, 3.- — ~0. IBiscoxardan : TItlO 

viixificseaLtiioni of rcLclio't>olo| 5 x*a-j.>ii.ic t>ixoo -A. sia^^- 

^e>st>€!«i Tixocilflcsa-fioo of f^lio firxio titxx 

icf oiitifiotit-iorx of xoioxit-o. — ’^I=*a.xxl Vviill«rrx£r». = 

JFtoia-f,ioo.s <>f t.hio oooiclia,! AvifH t/lio xnyooliom 

of ^ . N- larotzlcsr : -A. mot/fjocl fox* ol:>tia.i_tiixx^ 

ja. xrx«t>cixxxoxxx of wliortr- 'w^cl'V'O xi.lf.x**3L-violof> x*a,y«. A. xTxocJi- 
l'io£b't;ioxi of t-J^o c.|uekxt; 2 S TXxoi*oxiT';y' v«Ly>oox* lekxrtv>» ixa -wrlxit^fx 
t>oxit5ioxi oiarroxit.« of 80,000 vol-fc« a,xo oim:>loy'o<i . 
I’iy' etlt^ox’if 1.^ -fclio i*<->«i«f.a,xico <x ixxorcoT’y Kj>oc';f.x*iJLXTix oetoi 
lx* ol>t>etix»o<.l ixxfaoi of 2^3 aim- Tlio 

*x< iv a,ri.t:.a,j| 50 H fox* i:i>xora.j:»oof i<* 'vvoxlc a.xo iTxclio*a.t>ocl . J- 

3£LV’oxnin. ; 'X'lriio ooxxl li3«.Miix of <3^ja.xt:.ox*xi IMLox**- 

<>o*<-o), Tf^o ooclI *s»o«xxxi c lewcti'i Hod iw jro vt.lix*a,oi1:-io, a.ix<l 
<*oj 1 -f.a.ioM 1 /> j>ox ooxif of «,«H . - - J ixl«ss WelscH : Ooxxfx'i- 
}>i4fiox2 t'O tlto Icixowlcxi^o of flxo Jiix«»sKio f«.o.txa, of 

l*oit.oo. O f< >i*d -vXxjiJCo vitio E. I> 03 ra.r Icoff ^ Tlio 

ilif foxjxitila, ill flit't ssillc'woxxxi. 'Il'lio tl ilf oxoi joo 
f jot-wc^ori fl»o of a, foxoalo oooooxx avucl 

tx rvin-lo <*ooo<*n in -tlrKJ tn; i I Vt vi' o x r r» is l-l»o avora^<*- A?vc>kipcHi:- 
<^f laid l->>^ foirialo. F- FtatHexy, R.. IKourilslcy , 

aTjd ISAlle. "V. I^auxerxt : *X'Ho x*€xri} >r*ooal £xxflooxxot> of 

t'< »lli<*T4l i»4 a,rx<l <r>f ixisttliu on t Ixo ^j:Iy<^x*xYsia, of ovax’ioof.oxxx- 

ist'd «Io/u;k. Et. Burnet xxtxI 1Z>- Olmer : Tlio t I'axxsxniw- 

sion of tlio o>:xxiitHoxnat.oiis fox-’t'x* r^f JVIm-soillos t,o fHo 

vSo|'>t . JO. — O. Bi^our<Jan j <>l>sorvator*y of 

I >e>l at. i ii'iiyort's ii o - <?t — Constant 

Lurquin : »*'>omc4 *tl^ori tlmxs c*Ha T*«.c.*tx*xi»t ict of |>x'o>>- 

xxHilit.y. - A^i^cislas Biernaclci ; liifo^yr-al fxmotioxis. 

Farid Boulad Bey ; '■I''l3io p:<-»oj rioti'i<t« I < Ic^toxxnixxjnt- 

ti**!! of liix*s of irifiutxioo of fox-c-os in croxx- 

t iTJXioxis Ix^airis of »xn,v foi*xn.— Nemours- Aug^uste aixxl 
IVIartin : 'I'lio I'c^lat ion lx'twtx’>xx foi*t,i lit.>' axxl ixipc^^ 

f rot inanc'.v i»> x*a<Jio st xxt-ioxjM . ft- liax Hooxx 

siaiLrprost <^d thmt. is «, t xxxt fox* o} >ex*xx.t>ox*s ixx 

wiroloMs >liy Mtxxt.ioxiM t.o He<x>xxao st ox'iliwotl . 

x*x*ixx loxxt s on xxiit'ti t*-3C|><>xod to f x*oc|xac*>nc*y 

t-nx'X'oxit.M f>>x' tift'oon dxiys c*oixt ira noiislx nojorat-ivo f.lxis 
v'iovv- r trlio fx'i*t ilit-y of t lio i»iic*x> w’mm mx*xtToof o»d 1>X “fHo 
t rt*atxxxont. . - BHilippe Fa8re : '^Ptxx'i l-cin<*‘tic* t-Hc^ory 

lilt' xxx^xii'O-mnstriiJax* stijx nilrxtion l>y slxox't -x^'avos. 

Bordas xxTxd Neveu : V*ixl>li<5 Vmtlxs. A tiisc'ussioix of 

t lie- I jossiHili t it*s of iiifew-t ion in jxnlxlit- IrxatHs. TI^He- 
autlioT'x x*t^>}!:xxx-d flxix tlaxxj^<*r as a 'VM^ry T*oal oxxe, axxei 
inaltLO sxx#a:i:?ost,ions as x*oit3ca.x'tis trHe^ ixnrif ioatioTX of flxo 

l>a.fl» -w^at-ox*. Bt. Burnet and J- Barxce r Tlio jxt-oj >e>x*trie3s 

of |:>uT*ifxod st>x'e>jfxt.ooooc*ixs-soxxx'lot-rix>e>ns t-o^ciix. 

C^A.x*xfi nPow^TSi. 

Royal Society of Soutlx Africa, Axx|£ 2 ^. 145. Sir 'Tlxomas 

Muir I iJ^ofo oxx I^i'iosolxi’s troatxrxoMf of t-Ho if »x*e>tJ\»ct- of 

txvo svxxxxs of oifJcHt- se^[ix*xx'ow. W . A.. Jolly t On tlxo 

*te:tioxx csu.r»*oxxt at.aix*ca«o ixx slreslot.al xxxxxsdo. Tt. i« a 
Tixmlliax* faof t-lxat t>He> fwif olios of a xxixxsdo st>ixn\xlat>o<i 
l>\r a sor*io*s of stinxxxli o^cliiHit at- first, a ^xro^x-ossivo 
iiio.roaso in siaio, axxel tliiw is xxsixally x-o^ardotl as domon- 
fstratixxj^ tlxat st.irxxnlat.ioix Ixas axx ixix^»x*o*v'ixx|af 

t'ffoofc on. tlxo mnsolo^M x*e>s| >oxxsi v-o x>oxvcxt*. 'IPlxo jxrosorxt 

I »« 3 xor is ooxxcomexl ’W'it.lx tJxo staix-ciaso oHtainexl ixx. fixes 
first foxv ressjxexTxsos -wlxoxx tlxo^ ac-tioxx csixirronts of tlxo 
r unsold ax*o x*dooi*cld<rl as indioat-ors of its aotivity- 
Ite*oords Ixavcs Ixeioxx oHtaiixod from, tlxes tilxialis ant ions 
*».n<l ^astroononxins inxxseslcsw of tlxo jxitlxod .J 3 Ces»xoj?x-x*.a <tlxo 
5 S.A. ' ola-wod fro^ or toad) on ixntiroot stixnxxlatioxx 

I I ix-oxx^lrx tlxo xxTxoxxt and also tlxo sovore^el soiatio xxorva 
l>\' moans of snHxnaxcixnal Hroalc ineixxcstioxx sHooks. 
'r^xo ratds of stimnlation omixloyod arcs JS and 20 jxor 
i^<*<?onc4. Aftor tlxo atairoaso jxlxonornonoix Ixad Ixodn 
i*t>e-ordod in 'fexotlx miMolos l>y atinxnlation of tlxo nnont 
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soiatio noirvd, tlxo norvo x^as sov'dred in tlxo tJxiiglx oentral 
to tlxo stixn ulating; olootrodos wlxidx xjv'ord loft in jxlaco- 
'II''!xis nx-o<5ddnro, 'wlxioli is Icxxown to inox-esases tlxd norvd*s 
irritaoility, aHolislxos tlxo stairoases jxlioxxomonon, sng:- 
4 ^ostin^ tliat xves aro doalixif:^ at fxx*st witlx a tissno ^ of 
slijglitly dojxrossod irritaHility axxd tlxat stixnnlation 
inxfxrovds its coxxdition axid ixioroases its rosixonsivoxxdss, 
so j^iving: riso to tlio staix*oaso. Tlio wlxortoixiix#^ of tlxo 
latoxxt jxoriod is oonsistoixt xvitli tliis. — B. O. Brxg:el : 
T^otos 0 X 1 txvo lax-vee of feiontlx African I>ifxtcra Holonjcf- 
ingr to tlio faxrxilios X, 0 |>tidai and Asilidax. 

jtxromyxer scj^xct^ex., 'W'ost'vs/^ood, is tlxes lai*va of a I^-of-itid fly 
of tliVx snH-faniily V«3x*xniloonins3e‘, a gx*<>nt> i-cY^rcsesxxtod 
also in sexntHorrx >2nro|>o and tixe sontlicrn XTnit^l 
t^tates- Tlio lax'va? of ttxis grronjx xnalco conical jxits in 
loose sanely sexil, e^xcaotly lilted tliex i^^its of ant-lions and 
scx-vixigc ni'tlxo same xvay for tlio cai>tnx*c txf ants axxd 
otlier ttxx'x’cstrial inse’>cts- 

'Wiesd. Hexlo* xgc^-* tx> tlio faxx»ily Asilidxxx (tlic^ XtoHHor- 
Xi'lies). JMost of tHc Xl.oHHesr-F’lies ax’tx loxxg?-He>die»d and 
loni^-loj^gcotJ anti uses IHcir Sf>il«:e3<l Hind ixx cafitnringc 

otlxe?>i* insects on tlvc wixxgc ; l>ut f-/;</74e’r*cc/e''/'« axxei otlxor 
xnesxrxHcrs of tlxo sxi lx -family I_,atxlxr i insc Hexar a striJcixxgc 
sxxi|x^x*f*^i*x.l x*cs<*m Hlance to certain of tHe Oxxr^xcxxtor 
Jlccs, and t.Hesir lax-va^ ax*o Tf>arasitie' in tl»o nosts of tHo 
Hee-s 'vrliitdx tlat^y xxxirrxif. rTlxe^ larx^al xn on tlx -^xarts are 
xxxuctli reMlne-estl, Ixi-ersuxxtaHly in c^exrresjxondencie w^itH tlxe 
l>arasitic irtcxtle^ of life. X-ouis B. Bosrrxan and M- 
^E'warerxsteirx : 'l''He effe^'ct of tesin^xe'ratxxre exrx tHo Hlood 
snjjc^xx* lex'-til axid tlxe g^lutjose tolei*axxoo in JSre*»»- 07 >^w» 

T^lxe* Hlood sugeax* lefvels at fS ’, J 0“, 20*^ ., 243" O.., 
are x'es^xo<»t i vely 4>*7, -4-4 *2, 3T xrxgjxxi- j;xex* 1 OO c.c. 

1 e*.-c*. of 2 ixex* cent solxxtioix of gtlxjcrose ( — 2_0 xxxgfxn.) 'was 
irije'ctotl iixte> tlxe dorsal lytxijxlx sxxc. 'J’^His is eeiuivalent 
to tlxts ingiTOstioxx of 430 grnx. grlxxc.txsex l>y a xxxaxx 'woigfHixxj^ 
70 Icg^Txx. in carHrxliydrato texltsraxxrjt* tests. T’He tolex*- 
aixce cixi-v’-e* at 5" C^. slxow^s *x. xxia^ciirxum of 12.4r xngetn. 

3 Ixexxxrs aftex* injee*tioxx axxd x’etnx'ixs to nox'xxxal 4 Iiours 
latex*. At lO*' C*. : rxxaxc . of llO nxgrrn. ^ Ixoxxx- after in - 
jee-tion. xxornxal fx^ litxxxx'S later. A.t 20" : xxxa?c . of 

1 T3 xxigcxn. Hour after ixx joett ion, xxox'xnal iiours later. 
*'I'*Ixe c-orresi xxixtlixxgr iigeures fox* xxxaxx a.re ; xxonxxat Hlood 
sngj^ax* llO Tixjactn. f>er 1 OO oo. \ max. of IBO xng:xxx. ^ Hour 
aftox* inijcexstioxx of ixO gcxxx. g^lxx<?t>se ; Tioi'ma.l 1 Ixour later. 

— B. J. Waylarxd : Axx ac*couixt of a >>eHHle ixxdxistry 
ixx tlxe*. Transvaal. A^arions artefacts found at lie^lfast 
ixx tlxt- Tx'ansvaxxl fall ixx to two ixxdustx'ial i^rouxxs. Tlxe 
fix'st consists of a xiuixxHer of artificially eHxfxp^^l c£uart- 
2 !:ite ^xeslxHles ; tlxe sc>»cond lias Mousterian afKnities, 

l.,XfC3sm?n mA.x> . 

Academy of Sciences. <'*orrh 2 >t^s rexxdxxjsr, ^^o. 10-17. 

-B. Boexvinson— Cessing^ ‘ UVlag^xetisation as a nxetlxod 
for tlxe ra.|.xid fiol<i determination of ix*on in Hauxeites. 
A.rtiticial xxxagcnetisatioxi may He used as a xnetlxod of 
cfuiolc ai>f>ro>:Limate dete^rinixxation of tHe coxxtent of 
ferric oxcixlo ixx Ixauxites, jj>ei*lxa^xs also in certaixx clays 

and ixx Ixmoxxitx^ ores. S. Jakovlev c TPHe '‘I'*ik.livin 

sands. A.ix ax-ea of sand dunes in tlxe <.-'?Herej>ox'eat«sK 
jxx'oxs^ixice is descriHed. 'Blxe duxxes ivore foirtned i>roH- 
aHly Ixefox'e tlxe ^tex'otHernxic ^vex’iod. Hut sHoxrtly after 
tlxe’ Cilaoial i>ex*ic>d.-- S. Ognev : A noxv foxrm of t-lxe 
stefxjxe oat froxn tHe Traxxsoasixian regrion,. I>escrii.xt ion 
of OcroZof>xx,« wxcar'a-#x/. J’e-r r-xx-ofe n <^x-g>g sl>s^>. n. from tHe 

1^0fxet-T>ag!c4i mountaixxs ixx Traxxscasjxia. N. N. Jakov- 

lev z Ideredity of aoc^uired cHaracters in tlxe ^xalaeoscoic 
corals THese corals were fixeed Hy one side* 

and as a conseci^uexxce tHeir calyxc lacrew unec^ually. 
Tills X 1 X 1 equal g 5 X*ovvt>H ]^>ersisted even -wHen tHe cminxal 
Had no nee<l to ^row* in tHat xvay j tHus an acquired 

clxaracter xvas ixxHoi'ited.- N. N. Jakovlev s 'JTerato- 

lofiry and nrxorf »Hojg:exxy of tHe aHraoHiate cxHLxxoids. 
fcfievexx aHnomxat sjyeoimens of ZZexnwircjXacr-on. o.jExr*acf*- 
were .found a*non^p»t nearly a tHoxxaand. 
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^-xi&jrxxixx&KA, tjlrje* nxxoxxi^lio^ 3rsa.«.ijri.ly j*>x*€>s«rxifeixxj^ 
»x»o>i ol3eirX’£kOti^z'£4 a-s nxety l>e» c3.xil€^ t-o axx int/orjrxxjlartii'c^rjL in 
intlivirl cxal clovc»loj>moxa.i> i titx^ forjns arcs 

'xn-fc^i'ostsirxfi? fror^x *1x0 p»c>l*xt> o:f Vioxv^ of *li^ on-fco^oxiy 

ol' * 1 x 0 ^OTixxo. 1!>. A. Crx-avo : 'I’lxo Xrxofliod of xxxa^^- 

xxo*io ciofcootiorx of ixoix ox-om sxx^jgosfod l>y i^*olclov xm 
<? x'i*iois«id froxrx *liO 'viow' of xrx«.*lxoiixa*ios5* *lxo 

ar^tixxxoxx* l>oirx^ !:>«-»ocl. oix Oaixss’fs f.lit’soT'y of oartlx 

m-aH^rx o*x«xact . T*. Sclxmi^t: -A xaro *Taj>ano«o rlox^|x-«oa 

fxsli, Jfii7r*«xxxx'£<x*f ^'raZZctZov' , JToxdaxx axici JSxxycloi*. T>o*ailocl 
I'o - closox'ij>*i€>3rx and xxxoa«xxx'oxxxon*n of *f»o «|.>t50xof^, 
l>a»od oxx "'sx^ooxjrrxoxi in *1 jo -Aoadonxy c^ol loo*ioxi , *lxi» 

Ixoirxfjf * 1 x 0 *lxix*d Icnoxvxx 03caxxi|;>lo of llxo f^X>ocM€*>». 

Ht. X^iclx^oxT r Oorx*i*il:x»i*iorx *o *lxo #;^oolof 2 j-ioal lxi:?<**or’y 
of * 1 x 0 I^olostio. <J!<30xr»or^lxol<j#< ioal t?*n<liofc4 ixx *lio 
JPolcxsiio load *o *ho oonx^lxiMion tlio* dtix-in^^ *lxo cioatox- 
x\ax*y j>ox*io4l *lxox*xx oxcif=i*o*J on *h«5 I>ixiox>o*', l^**ij>o*, 
an.<-l jxx'olxalxly oxx ot.lxor ^4oxx*li Irtxxs-^Miarx x-i^-ox's^ xvido 
irxxxxxda*ioxx aT*oae^ r*oiXrCiliixx^ *lio ax-t^o. c:>f ^jjlaoixxfion. 
'I'lxis di«j[.>OMO» of * 1 x 0 o:>cii-<*iT.xjj^ i<lotx *lia* <l«5f40i7* t^oxx- 
<l.i*ionK^ ^X'O'vailt^d in *lxo F^olosio <lnx*itx;^ *lio cj xiafoi-xiax-y 

j >oi*i«xd -C. A^axlco'V' : vVnoioxx* ooi xtixxox i*al dtxxxos irx 

*lio »xox-*li-'vs'^OJS* j>ax'* of *lxo 1 -lonix x;^T*a< I (xrovinoo. — 

-A.- X^osko-v^ r Gf^fX£/**<r f/r'rx-ftr^lt>srt. J*o-«l om-ox-j jxfioxx 

of * 1 x 0 «{Xocjxo« and i*« d issfx'i l>xi *ion ixx JE^xiMt^ia. 

jA. a.. 3Bir‘ula : l^ox'x'ox' c?oxjx*.sto of *lit^ ’V'ol^a a» «x stoo- 

#j:oopcx»ajxlaioal fx*oxx*it?T*- -A c?oxx*x'al -^V«iari «oo»'f>ioxx 

fh€>rstt<yii C", I^ooli iM rox*.ox*tlo< 1 for *tio 
fxT-a* *ixxxo froxxx *1 tix> T-igxii* (x?v'OJ-i*om ) ir^ido of *lio V’ol^a ; 
«ixxcio *lia* riv'ox:* i»i xxn al3saolxx*oly im f >iX.?^tgtal>lo l>ax*x*iojr 
fox* «C5orjxioxis, *lxo <^vxosH*ioxx ai*iso« lioxv" *Ho «j|><?<?io« 
ax*x*ivod *lxoro, axxd i* ij=* f=ixx#:?ju:^t*S5*od *lia* *ln^ lo'W'or 

ooxiT'«o of * 1 x 0 V^ol/E^^a Tnxxy liaxro olia.T3^?od rcdalx xrci^ly 
x*ocoii*ly, Mljif*ixxjt 2 f *o *li«.» oast* as? o.oin f >ar'<><.l w'it/ix *lx<>» 
f oj:‘xxxox7*1>o< 1, tivlxiolx may Ixavts ooirxoidod x?t-i*li *Iio l>astin 

of * 1 x 0 i:->ax:^>«- lalcosi. IS®. KIo arsalco va : ^?**^3dio^< in *lxo 

oliorxii«*i*y of doixx*i*ifioa*ion |>rooo««osi- .l>c^ixi*T’ifyirx ^5 
l>acs*ox'ia may l»x? clividod ini.o f-wo j:^r*o«nxs? : hoxxxo oxxn 
dov-olOj^x a* *lio o^cjxonwc^ of xi i*X'a*Oirt, vi'lxilo o*lx<5i*j-t 
x*oqLxxiro flxo |jr-ofc5orxc30 of atnxxxoxiia* ni*rop:oxi, ox- arnixxo 
xii*x*OjE 5 oxx- ...i<"'ox* * 1 x 0 l>*xo*ox*ia of *ho sooond i 5 x*<>t.xi 7 >, 

axTxirxo-aoidst «orvo al»<x a« a »on*'C*.o of oarlxon ; *lxosto 
lxao*or'ia |xosi»osk a distaxxxi<la«o x-vliicslx i» alxlo *o stfxli* 

xx>x *1x0 amino xn*x*ojJC€>Xi. V. X^oxxxaxxo'V's^ii : ''rixo 

»*a*is4*ic!5al ox'i*x->»ria of ^x-onix olxax*aot.orst. Soxno x*otnax*is:a 
axxrl s*\xj>j[xloxixon*>4 *o T^oarssoxx’si *lioory of oooffioioxx*» of 
T*aoia1 lilcoxxoss. 

C7oxwjp^€W ;P^o. V. J asixitsicii : JSomo 

ros(txl*s of * 1 x 0 Ixydrolxiolo^ioal in vos3*ijafa*ioxx« ixt 3_^alco 
.f3ail^al dxxx*ixxpc *l»o tetnxnxnox* of lOiJo. I5 o3x*1ao« xxxtrl 

X>lanlc*oxx ox'gaxxiaxns ajtox'O stxxdiod ; l>o**oxrx saxTxi:>Ios 
'W'oro *alcoxx axxd a xixax> of *lxo diw*x'il>n*ioxA of *lxo 
l>o**oxn flora of *lxo »ox»*lxox-n jxar* of *lio lal?io vv-as; 

Xxx'ojxarod . Tlx. X*laslto r l>o«ox‘i^>*ion of a now «j>oc*io« 

of * 1 x 0 ^onxx» (II>iX**or**x, fc>*i*a*ioxnyxd»e > froxn 

IKZoroa. Gor^i-rx-nctr »jx. xi. i« dosor*il>oxJ axxd a Icoy 

*0 * 1 x 0 »f>ooi€>s of * 1 x 0 anlxg'oniXM ^ ^ivon.— - 

V, 'Vlo<la'«r4so i Two now^ dojxosi*** of allcalino x-oolcs* in 
*lio JECola jponinisula. Tlxo i:>oTAixx«xxla ist <xnixsixally rioH 
in allcalino xrools: dox><>«i*«* *lxoro Ixoiix^ ixo'w *on stoipax-ato 

dojxoefcits ^^no'w'xx. Axxal^'-soss of roc* test ax»o ^^ivoxx. 

t>^ Sardju*ci:|xarxlc.o and I»- Tclxirvixxslcii s TIao jxaly- 
gox‘&»ld-*o and x>yx-ifco froxn *lxo Trx3<lov xnino ixx *130 

jtl>ono*5B l>asin,. Tlxo Txaly^ox-okif-o ixas *l30 formxxla 

X<1^4,l\(Il|^g5A.l*Si^Ojg^ - -4rTd[aC>. — J. Boliaio-v- ; Ola«»ifxoat.iorx 
. ,nf * 1 x 0 x^oin*s odP lonj^i*xxdo doi-ox*3niT3ocl l>y a»*x-onomioal 
olxsorvafcions. IKlij^lx* diffox*<^X3* ola^sto^ of Jc>X 3 j^*xxxlo 
j>oin*a ax*o rooogptxiHod axxd *lxo 3r>ox*xxii««il>lo limi*« of 
ojrjrox* for oaolx oJa»a ai^a*od,— — XCxxzmin ; Oix a 

jxrolxloxxA of Oaxxa». O. Tolxolcano'V'slc.aya r A. xnodilxoa- 

*ion * 1 x 0 alxdoxxAXxxal o5c*x’onxi*ios i»i 

frf ollor* < jO- I*oxx3t > oaxxstc^cl l>y ixarasi*!^ 

oaa*x-a*ion* Ifiomxi* cralxs, jxara- 
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ai*iood l>y jrv*Z^ajgra.»aEer, oft-oxx do-xrolojx x'odxxood oxc- 
*roxxx3*ioa j oxx»*x*a*od xnaloa ixx mairxy oaf4<>a oxclxilxi* a 
*ondonoy *o *lxo z’odx3o*iori of *lxo ajxooifioally malo 
a]f>f>onda^ 2 :oa axxd *o *lxo dovolof^mon* of *lxo fomalo 

Oxxoa- O. I- F^oplavslcaya : .A. ooxx*i*il>n*ioix *o *1x0 

floi'a of *iio OriTYxoa. A. list* of «j_>ooiotrj of i>la3X*s noxv 
*o * 1 x 0 Oi-ixxxoa, axxd xx. <lo?4ox'ij>*ic3n of *>^^0 xxo'w s;fxooio»^ 

J 7t aixd iSiGrtxjyft i.clrjtr itx, Goc'i.ti^ xxn. 

NT- Pxokoponlco : A^ sttsaxxx x»f T3als:i*i*o in fclxo ox*ixp*iva 
x*oolc« of To**xilc:oi rxoar* t^ixnf orojxxl . <Ji 00 -xxxorjxlxolojgioal 
an<l xxAiixoT-alo;@:ioal dosiox-il^ition of *lxo 33alc.ri*o. — I*. I- 
f-olxodoxT : A.li4*ixxi«3Xtio3x of lavast of A^la^ooz; ixx A^x*- 

xnotsia. 33o*l» ixx *lx€-! c^x*a*ox- of A.la#^oo5R axxd oxx i*M wloyxoa 
alt.i*3X3ii;4od lavas ax*o ooxxxxxjoxi. ''l'*l30X'0 xxx*o »ox'‘OX*al 
vai‘io*ios of *ljotxi axxi tlxc^ix* cjliornioal an*xlysos ar*o 

fj^ivorx. I. lL.el>ociov : (JJoxxfcx'ilxxif-ioxx *0 *1x0 nxi rxox’aloi^y 

of * 1 x 0 T<>itjt3oli<3 dojxosit.s of wilvox', vsixio, txntl Ic^acl. 
A^xxalysos x3,t»< 1 3xxixxc’>x*alo^io*xl dosox*i i^t.iOTX of sxxxitli — 
soixitxss froixi *wo dc^X>osifcs iix t lio l*t3SMi«xix X^'ar JKlas*- 
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1*£*. Uti 11 ».« l t- f*Jf £Si-C:4’~>M >tl 

l**_*i* 1> «,! t I OilU* t of Xl»« I >.ty tJin HI i'T'- 

tiro-f 1 1» AtitiOiiitit* t'ot- S*S'*'4tc>ii I t£*' » •'« tltritUii fv 

<»t n*«3 v'etu 1 ri It* 4_ Ittiiti 1 -*X T'.v. 

1«»I* l 1» » Sc‘i-.MtL>Ik I 1 ^1Vltl£C ]i*4*.l. Xll' M la.T Jet *.> T Xl*« C : ilt 
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S/lKt 'fi *4.1 lets Xvji y t*l' .A. irt-rat t JI5y li- LS- Wi iH£>r- r ijn. L*P- 1- 1 l> 

JilaLc* , 1.*-. tiff. i»«*T . A»0. IIKJS C - •••-if i ’X'lH* I i*t*» JfiiJiXio** t»L tilt* 

JbSla.-tl^ic.' c>l a ASiKl aiirl a, AiftliMti* H- -H!. SnitXli ami 

IJ. Ij. CZJov. (1C. f*'- ivtti aittl 4.V.> 1*I»- V li Itlitt.t-n. «*</. xtttX^ ( 1 40i**i- *»» 

IX. At. SriiXi t*ii44r-y 
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f’^fiix wrajty «>r Oam t »rt£»a* Xrm-ijfc of t » I t-o i“f : lC«.'*-*»i»* 

ixtiOif ai'a»4t'l*. Kai* »» fy rVo. I«> : ..X./1 .Klt'oitoittio axtei I-*! m».t«t' »£*.i A oa 1 \ i-i «. i>l 
ECant i-Vn me., »4*:»t»-L*7. liy El, JVlot 1 , C *a» wlaw at»tj '\V. XX . 

KirUitat.t'icilc. l*i*- (tjiairi Xlt»tt«t- axicl Moti'*, 1 .v. T»ft . 

^Vir AI I rt i -itry . Att-on 1 < Jcjiiiittitt tst- . r<.4->£*t>x't k ati<i 

!Vf M 1*101 ax* ill. Aho. lift <A«*. 31i?> r Itisjitii't. t»a t.li« I vi* lt»i •!•»»' ii f. of a 
WtrG Itixto <>t X*y tl. VV. IX. tlartlmtr axtti l«'. W. IVI •>■ x'aii i L-l? , 

< r. ii.'VXfi y **1». KJ-L-Hi Jilati-a. tf. iictf. JN o. 1 1 f>r (Ac*. : c >r» tli«- 

llt»jri>c of a IX «5lio«>x>1 t-r". i*>' H- L-llaiii»rt. ('1'. X*!*. 1 15 t 

‘»tX. iii*t ~ (l..«oiici oil t XX. M. ?St.-o.t,t» »xtt*r*y CJflics**.> 

'I'lttf cjf x.lxo I m-tt-i niXit 'ft of XC r-j oal Kn ICcIitoii X*y r*. 

X*'. Ktj»v»*lJ. Vol. Oil, >?t». , S.* jiXc'm lift". X"*!^- !>(«♦ J OO 1 -f- acjr xt i J . (l^ontiott . 

1C. aticl !•'. INT. Sf>oti, iO.-.. «*t/. 
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Cxtaoianoit of 1C cat, f..i lax- Valli^y, Kaaliiiifx . i*y X^iatit .-OoJ . 
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•Jotmial of Xl»r* Eticlxatx I t*at 4 iXtxt.o of iS«x«ir»<*«». Vol. — 11 A, X*a»*t Vi i. 
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». I *»*T'ixrcial and XXolan.i V. Kon-is* ; xi. fcit.itdiaa Irx Xlics I'rololna of Indiaxt 
It'ito l-*fcfxfT«, rai't. 3 : 'X'lx** X*t'ofc«iria of Ka^ci otn cxt-<»iior.> j IClattMixtin. 

t-lx« AlciOixol-txoLxxlilo X*rol.ein., i>y TtruKjartsIxalli Kar-ayanxx and IXoEaxxd V. 
r<t»x'f»a. I*£t. 44'— 1 x*xji|ie€». ( llaix3^aioT*e.> 

Y»it* Scii«>jnn lie; 1 •t'Oc;«t.*<lii*( 5 » of t,lxQ aoyat IxolxEltx Hoi*ic*t;y. Vol. lit. 

L-M. 1 : Avtrard of iilfta Woyle AXctdal for I^txrts Stsfenoo t*' 

Wxlltaxn IXixxi^ioMCi Atilclxxa^ 1033; Ri»i>ort> Of t.tx« Ocrtrxrrti fcto«» ctf 

Wc»**n<j« and iL-'» T nd ixun'lal A i>l>lie:aXiorta i Z z Award of tJx« Soylet 'Medal _ 
for A|>j>lt«i«l Sf-ietxoo to W^altet* KTHeat Adenejy, Xl>38; IXeixort of 
Oonxxxxxt n-te of fSoiencse axxd it-t-i I xtd oati-ial ApixEiciationa ; 3 r A (SlxxipTf* I*'< x-xu 
of I*ljofco-elf't4ti-icf: l*l*ot.otx*ofcer, xxaixxa* a r^aoxx Tjamp to lfctaa»*»t*a tin* 
Otxrx er*t-, txy X>x*. - J . IX, J. Z'oole ; X r Inffixencrw of Yantperatuira on Haaport*-*'- 
io Sili^ tncal Ktimixlatioxt, l>y l*rof. IXexxxry IX. X>l-acoxx and Y- A, TXexint*!- 

CXlxxx-lt ; .'i i s<Af 7 >#a;/ln/xt. xx ixew Oart>«»Tiifex*o»xa C5o!i*al» t>y H*'- 

X. .c»txi'* II. Siixytlx ; rt I H-oport of tlfe Iri'ili IXadlxxxrx C'x>xjcxrutt.'*eo for t,lxe Vetar 

l»y TVfu.ixt-i*ie Jf. J. nayea an<f Or. "Walt-er O- f4tc*A'ax*»on ; V i &|>a«?tro- 
firraiilxic Artal yHoa of Irlalx IXintS’-’Afotxey and of a Mtetallio Alloy firxnnd i« 

Oorxxnxemial Oalcitnrt Oarlxida, toy *>r. A. O. O- Tjwoxxard and 1^- i 

Si “ Wloeaom-Wilf of Appla *Z*ra<»a and ** Wltlnffr-Yip ” of X^lxxm 
witto apeotal raterenca to * 4 wo fXioloielo X<'*OKMina of Afc^n^flXd. 3&dlo., t>y 

O. JBoyla, M. »f»irpliy and Or, Jtif, A. OttXTxnaXna. .'*31* toxw. 

(X.>ut*lfn ; I3LG*t)go», and ^<90.; X-ondon c WltXiaxxxa ‘ K^o**#^*^'* 

JUtd.> Os. T. ' 
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2sr^ 5r zjJFtjm - 


Tl*^ ISaEfcwtt; ^n^lia.n I w<«t^ t:\i Le oJT tiur«», CJl*«»Irt»wros*il <XP«mh»x 

cTult^urAI Ock]e;rid»z* lL9SeS— loao. SO-#-xxtJ. <OlMSi]>ci«for^.> 

lioAri-l *>f lC<incal.toti. or ir>c»];>mjrt«M«>nt»U^ Oontmi^tw»«9 or* 

ror X^Jfcrfc-tinrro J*l>. vf it -f-. T-*- 0-'«*»<4o»* : MT.MC, 

teil.a.l.ioi»«ry > Ha. not;. 

lSror-t;l*~B:ttot; Ooatwt. f uatflt:«it;fon oT Ji:u^iu*»«»r>t» Cbnd (Slri^'^u.llci.or'O. :£Cck.n<l— 
itooW. »<*- < .■Vtrvv-t'a.«fclei«tat>ori-'r> no.> 

fitill IVl iat*£oii»r*.l oaoumo. T*iot;or*lci.L X*oot;c»«.x'da oC HVtl tjor-rtuxso 

blov»«o <w£l.l% lHot4orii»t.iun.a>. ^ot. W. <1-£\».H.> 1«. 

THoynkil <J!<vmn*.i«.Mi<>n «>t» I<^n.t;ic:»»n.l HAnaounno Mntl Oa.lloxHl«tH. Xn't.nx-lnr 

H, «*|:>o»-ty, 1 at *S«.'‘i>1>onrb>ov (OmdL. 319:2. > £*i:>- p^**-*^**- 

< I .lOiicloTk ; CX.M,. bft otioiaory 

1 1 1 » I V OT-alt-y or l^onciot^ : I3oi*.r‘vl to X^rr^mot-o 'blio Hi -Kl/ontsion or TJ»i.ivo«*Mit-y 
’l'n«.cttinpf . Uni v*eT*t*it>y iii>ci:.«-*i]iHlon Ij«-ofcirr*o «nrl Umvor-yBiLy 

b4<3«»4tort 1 £*f>- > 

I.n«t;lT,iit.ion <r>t HV*ct.®r XCnj^izm®<«i*o. A-voi'a.>?® «n<l ISxt.x>otrte M«.*n*4on«k.l 
|{a.i>»t'&ll over 'Ctze J3rit;i«l>. Itilts-*. X*y 1 >x:‘. d olrn O Iomk jx^kole. I*l>- ii-i. 

< f .on<l<>>i.> 

ii 4 e*» or t.Yxo I*hy.‘«lo«l f^ooiety ; rroni l>»c®ml>er 1 1>2T to 
1 V'ol. l*t>. xxii -+-:2ai*-34i*. Cl^ioncion : H*l®etw«».y l*ro*s-» 

T*-. r»et- 

'r*l»e ItzHt-itiztir*** or 3ifi*»lr»}:c «mtl iVt etaill iir^y. Iciest oT »jrenTil:>er« <wltlx 
'iv ti>rj}^rai>l»it;ixl Uoix^ti ttitiotx a-ticl Uyl-o 'V** xn<J. Xtoy&l. Otmrler 

ft t nr-»>rx*orfa.tion. 1 r»t», ( Uonciot i .> 

€mV tlx® Hot IHIaxtt. X.>i to ot d».xxx®e l£oa.nrtxorxt Nol«on, I«'. 
lT»N<»»itov or tliexllot Ul».r«t . <Jom)xilect l>y X'lxoniM,** Ai. Maofex'txsfilv. I*l>. 

>-!--» <01&a^ow . WeMl. or rtc'Otl«».n«l 1 ro»» Mn«l titeel I txit®. > 

Ur*x»^e» a.nd Xironv:®- t^orle'* I>, l'*ax»er o. 1 : Uae or 

iix >J rrooa OKHtin^a. <l.OTz<3r>n : Tfa« IHxix'eziXx of 

1 kIot r»i«.tio»x on Kiolcel. 

r''e<lo»‘a.fc<*4l JVlalzz.y’ iStaxtiea. .A.nniizxl Ffcejjort on I>e 3 r>a.arfc*i»®nt or 

.iiJtiir®. IS.W. axid , Tor tbio Venr H i»2T. A%y F*. W. Monfcbx. X»ix. ii -*• 

I'' CH:xxa.l<«. 1 jo cnjxn »'. > 

.Toiimu.1 or tlj*» ItidiuTi fnr^titoto oT Hciunc*®. Vol. 11^, I^o.rt> t> : i. CJon- 
; . 1 1 »«i 1 1< »r» V, to tlte of r 4 {>iK® »if HAXi<i£«.l fcjrf ttin 

I. itii* >. l^iirt 2. Arxjxly^lf^ of fi-onx IXealfliy **xtct e3t>ikecl Treof*, l»y 

A \'. H'xx. r-Mfl arA^lxx J y : li. c 'ott tri ini t ton^^ t^x t-l»e sstnxXy of iSi»»lce 

I M.'«»'tijr4e of fSnticlu.t .'>f K, t* t' r f tf. tn. *,*ff»*****., l*Art 3, fit > wi.c-o-tJlix\t»i i oji-l 

<»r tlix* l^**Ar-Mixt>, txy A, X'. V'sxrmi urej tx Xyeitj^ixt. *■*!»' %*~-10W. 

< H;n il'Alot-o. > 1 

iJtiixxi t>r ?4<xtitlx Africa- I >e|.>»v» I ••neii fc of IbXinca ami 1 n<l\ifc>1^s'iea : <ico- 
;*'_ri4*ixl tr4nrv**j. '■|''lxo <4 4x» »1 o;.5y of 1 li«* fJoiiixti'y l>®t we«>*» i > wn 

ixtul I'C I izaixtttli : ati loti of C' aixc b4ln-f i ?<« o. r» ( E'oi'fc JKi I »;%aiM*fcl»>. 

ItV 1>T. ». iJL. liAOtcliton ; witli <x Ciltaptcr on LJ iidcrtJtronnvl Water 

1 1 * ■>.<-» ni'<-®n of r.lxc I T iteii ltM 4 j|r>n, l*y l>r. Alxsx.. 1... d n Toit- 4f»- 

• • fxxttl* XlAi:t>. !M4tTnuir :?»I o. 1 «.♦ ; Ciixal It.es#oxa » <»r tl»c Union or 

.‘•.imtli Afri**a. X*"!*! . ;j .- 'I'li® C'txdfldfli!* of tlx® JCaatx't ti and fi^oxit It -HiaMtex n 
i- mttxaal. M|iri ri^lto tc XVat® I'lxcrx, J2So»i t iianain-X'W, ar»«l of ttic Oai>w 

I'T-ox'inoc, l^y V/^. ,JF. XX'y - T*f>. 1V«5. 10.w. (l*rotox'izx z Uo vemm®*! t 

I'liiitint^ .xii4i rSf.atiori®ry <>lllcc,> 

Anriiial ftcjtovt oi tlt«* I >i t or <>r tlic M 49teorolo»;;i«*al Ofllcn jirc.-scxi ted 
If \ til® ivf 4* t®orol< »^i<*al OornTii i l t4> tlxx» Air Ooixncll for tlic Vaar oxdod 

*> .t jV1 arc'll lv»2rt. fXl-O. 30S.> -40. <l40n<l<.>n ; J-I . Ml . H»tati4.>nefv 

< rttkc'c 1 i.^. tic/ itelf. 

'I'iio i*lt> ^vioal iSot'14' t>- . r^iKt oT <>ft1<-4'r« and F'ellowa, t-^c jxt«»xii>ex- Hr», 

l*l»- 2«. <3a>nclon > 

ltt*j.>r»rt *ir til® tlovei ntnent t Jlietniat nfotx tlxe Woi Ic ot* tlxe Uovcrxim 0X114 
I atnii-atory ftir tJ*« Year ttmlizij.; :i I --ifc Mcxrcli 1S>23 i wltli A j>i»on4izc««, 
l•l>. -♦.'i. (f^cnifiozi : Tl-lVl- »tati<3Uory OfTic-c.) 1 Od, nt-t. 

I icixart »**•**> t *it Mc-i czit.itic anil lii4lnatrial Xtf'neax'd* . lH.oi.»ort <>r tlic 
ru®l Iteacaxfi'li If4ifai'(l for tli4- l'*®x-io«l rtncled 3lMt JMai c-lx i02K ; wltl* 
U^jirnl, of til® I>itcc>t4»r of F’n®! ICf-rMeaz clx. v*! -X- TO. <ljOr»doix : H.IML. 

"t i-r-i on 4f4ry l.«». »«/- net. 

Ill® bC4-<>xt4xm ic i’roi''4t®d» tJKe of tlie Xtoyal I>nl>li«* J?4ociety. Vol- 2, I^/oa. 
_ » .1.H4J 24 : fc»nrv®y of tlm W«xi«it4^ I^and *jif ISTortlx Oonnt.y Wicklow antta.1:>le 
I'T A ft'or4-'ata tlozi. f»y IS. Ijt'onard ; A MiZKScsted 3f otlxod for tH« Uttliaa- 
lion of iriaawced. iiy Ox*. 'T’lioznaa Izillon and 1C<1 wax'd f>'. t-a-vollc. •£*£*• 
i!.4 1 -4* t 3 J»laf-e 2T. CUtxlxIin : Hodt?e«, aixd Oo. ^ IJondon : XVillx*x.xna 

xii«i oi-fcate, J'jrd.> fiJ*. 

I>r»>vv J^tnatli Wal®« : X^tstiartnient *.>r 'Mines. 'I'lxe Mineral Indxxat^ry oT 
t^oTit-li XVzxl®-»- IHy 3S. O. AKidra'we and tlm bfltaff of 'tlxo Uoolo^xcal 
'iuixt>y. JKi lilted i>y 1?*, 64. Mane®. fo. x- 4»2 ~f- 40 ^tlat^a. <Sydnoy : 

Altf4-(i .JanioH fCcrkt. > 7zr. od-. 

-loxiirial of tlxo Olxnrnical ISociety : containixii^ X*ax>ora coznn* imlcatcd to 
tilt- .‘Society. Oejxtoxn ItMir. 1*1*- v H- SllO.'i-i- 2d30-4-xIf. (Uoudoxx i Ottz-ney 
niitl .1a4'l«:»«ojrx.> 

H:rii»>4scl«; Ooll«*# 5 a <Un Ivor ait y of X-iozidonX Tiio Oatendar for tt>c Year 
I'KZH 20, <10«tlx l»ewaion.> I'j*. 237. <Uondon.> 

<^ii»rity Oounoil flcir tlxc 'W«?at Itidlixuc of Yor kalilro : Kduoation CJoxn- 
mitO'ie. Xteoort on tim JHSxaxuination tor Oovxnty Minor lilo'lxolaralxiiia, 
1 ■.»•.>« i»j>. 2a. <WaIc»ncld.> 

Air Ministry, A cT'oxianttcal Tleaaardx Ooxmnlttoe : IXaixorta and 

M^-riioranda. «c». 1 1 «0 <Ao. 32&> : 'rito Jtealatanco of tlie Intcrnatioxxal 

M odda mcaanred in tlxo 'W'lnd 'I'unuol of tlio Itcxyal Ootla^a of 
»oxxt3x fCanainj^ton. ».W.7. X*y frof, F*. rr, Mill and T. 'I'annor. 
ri. i»p. O'i-Cl Itlatea. Od. *»ot. Mo. IIOI CM. />«> : JR,«ixort on tlxa 

nifjp c:ir S^tr’oaa at Yield ixa Armco Xron. -Ily I>x-- A. Xtolmrtaoii and A. *T- 
”'^'^'l»ort. WorJc facroz'irxcd. for tixe XtoaaarcsJi Uoard of tlie 

l»op,xi-tTxxont or £3c( fen title and Indnatrlal Xteaesaren. CXC.JP*. 203. > X*i». 7-i- 

2'* 1 , 1 , c tea. Od. net. <lJondoii : M-l*- IStationery om«:«.> 

KriMllxcrx* iXixodeafa : CltioloseiCMtl fiStarvey'. JUnlletlxx Mo- IB r Fl.ei>oxrte fiy 
th« Mininjsf Oe«do«!ciat, li*eX>r»x«ry Xl>27 to May XO' 2 S. Uy JP*. K. Keeii. X»i»- 
i.t- 4^4 platea- f^aliatjnzxry. eiontlaern Jtlaodc«ia.> 

. > _ . - ....... X^tora or rrjTinidad 

Williama. l^i». 22. 

,a and X^ror. X5. XC. 

— ■ ->» DexMxt^^ent t ISUtri^y in Mtnea Xteaearotx Uoatxl- JP'Mxer Mo, h 
11,.- «afaty ,fn Mltfea MeaearcH i:AlE>o**atoxdeJli, FllviMfield ; a X>ea«5iPi*»tlon, 

^ ' <UoiBidon r M-M. »tnt»|oneapy OlSloetX Bdt. not- 

‘"^iKeria. . AtmtsaX 'Itoaixorti on tHio AfseriOnlturaX JENsjpatrfciment ror tlae 

>^ar l»2r. 

l^a‘o. soTeV Vox*/ ; 


XV... 


^XXIolOi^loal SteViewa -and SiolOBicial J^irOSbeedlnea • or ^»e Oamto-rsldgfe 

XHtkilcwlfOiiXttj^l .JBoOiety. Mdit«id» t>y M- Mnox-c* »* O*.. - ■“‘B, Mi*. 4, 

Oototxer. J^7X-3BB. COamtaefa^e s At tile Uulve«^nl|^ i»reaa.X 

>4- - ■'*. 

VonmoM. 

Conseli X^erznaixent Xnternatioxxal i»oixr i’B:xl>loxa.tiott dc la Men. 
XSnlletizx laydroaxaizlaicine fxoxxr I'axxzt&e U»27. X*l>. O*. JTotizmal dn Oonaoil- 

Vol- 3, Mo- 2- 1*1*. 13S-2dl-. tOoimcxfia^^ue t An<lr. ITred. XX«lat 

des Matlona CUeadtze of Mattoixa> : Inatitut XxxtcmaMonal do 
O.*oo^x'’atioxa Intellccttxdic. Uxxlletlxa dfSiw rdatxone BcxeaitiHonea. 3^ 
axxxxee^ Mo. «, AoOt. l*i*. Iv -4- 121- IfW',. Ci’acia r l.ea l?'reHee» unWearsl- 
tat tee do If'rarxcc.) B IxancM. 

Interxxatlonal JtXydroiszrai*txi«7 Xlvxxeaxa. X.X'-t of 1 .ifcsa'vin>$ t^tatioua of 
tlae World, witlx tlxeir l£cs.ixiixzzxex\t and Oooj^raijlxlcal -lp!o>aa.tioxxa. Uy 
Meax.- Ad txiiral A.. X*. 14 ilxlaclc. fSocoxxd cdiXAozi. X’X*-. .4Monaeo.> 

7 tit rxra*.zxca. 

C'onseil I n ternatiorial de XXeclxerdicM : Union G«',odcei4itte et 0^0* 
l>l*y Mi<_ixao Ixa tcriiatiorxzxle. fcSection 4l*c>t:»'‘ar,o,jcrai>ljiie. llullctixa M. 11 z 

Htitxniotz l>l4^nicxH(» do la ISection tl*x-a>jriie, 6i«l>texnl>re l»27>. 1*1*- 78- 

<Vcn4»j(sla. > 

AXizxlsitry of A^rictal tixie, XC^ryjat r Tec'fxzxac'al zirad Sciexatitlc biervice. 
Oliernical St-ctlozi, Ifaillctxti FS c>. 78 : Uordeaxix Mix.tiaro; its Adlacai-v'e 
I'ower tznrler JECkYI >tiarx Olitiiatic Oondi ti€,ii». Z5y X>r. X*. It. Xjo Ueyt 
W'orsley. 1*1*- /*. tC^zxirt, : O overt, ruezit X*aa t»liciatzox*» OI114L50.> & X*.'l*. 

Ooxtaeil I'ermazit ixt Tx» ternatf onal iiocir 1 'IS zc adoration de la MLer. 
ltai»l>r>*'te et T^rcce-**- vcrlxanzc dee 11.4-' tt zx tone. Vol- 48 : IXencart of tlxe 

‘l.'raxaettf4,za Area axxd Ualtxc At'oa CJomixxi tloee coxxoerTxin^ tfae Qxxeatioxii 
of l*rc»t«ctforx o^r Ulatce, fSalxxxoxx axxd SStta— Xroiat ixa tlae Uelt tSea aud tlxe 
Ualttc. l‘i>. 12r». <04xi>exxlxasvie : Ancir. ii’red. Uost. et tila.> f ■■'• 

X'lxe Hoc to re Her r'onxadation. Axxixtaal lleiaort, li>27- X*i>. act -J- »8B CBS 

l*lat.e*4>. CFJevr Vox'lc Uity. > 

Ail' ’I’etx, tzeratxa*'® m Tyoaeia f Korea >. CJoiniziled l»y tiae IkXetoorolostcnxl 
OlLieervat^zry of tlae Oovcrzixnexit'Oeneral 4>r *J'*y4''>»cix . X*f>- zz -I- 343 -+- SO 

<‘lxart«- Annual Xtejaorfc of tlae Meteorological Olzeor vatory of tla.e 
CSovernxnoxa t - Oxxaez'al or T:'yoe4zz* lor tlxe 'V ear ItayS- 1*X>- ix'"-|-l'54. 

<.4eS*nMe>t.> 

X'lxo <.*ari»®jfie X«*4>uix<lat ion for tlic Ad v-anoenaent of TezxolaiiaK- llulletixa 
l4o- 21 : f*rea>ezxt-l->ay I..avr kSclxoole tax tlte Unttecl £4tatee and Oaxxada. 
lly Alfred >Caxxt zi n^fer Jtced- l*l>- acv -1- &t*8. <r>Jew Y4L>rk dty-> 

F'orty-eecoml Annual Itoiz'.rt oi ttie l»uxe*x»i of American XStlxnoloiSY f^** 
tlac iSocretary of tlxe bixaxltlxsoxt laxa Ixzetit uti4.-u, 1 1»24 — U»2S. W xtlx acec-xn- 
l>aiayin*jc X*ai>®i-e : feSoeial Ox'z^aiataszxtxoxx and Woc'xal Uatxwiee of tlae Ixxdiasaa 
of tlxe Orcefe. Ooxafederacy , lay dotxn 1-t. SSwaaxtou i H.elib!;loua Uellere axxd 
^Medical XP'ractxccs of tlae C'Jx'ceK lxidians> liy H— i:*wauton ; Al>ox*t- 

t^xtxal Cnlttxre of tlxe IS ott tlx east, l*y «lolx*» Jl. kSwxxxxton ; Indian Tratle of 
tlxe iS(»xxtlx<»ast, l*y Wzllianx ICdwfxrd Myx'x-. 1*1*- a 1 1 -i- f»or>-i- IB iziatea. 
C WaMlxixxnton , £>.0. z ilovemmcxat 3E*rintjntr Oftlcta.^ 2.7.''» dollarts. 

IHef-xartxneufc of tlxe Ixiterior : U-ti- < ■eoloii'leal SSxarvcy. 'Watex'-6iui»i>ly 
rajxex- 371 : irturfat'e WattJi' »iii>i,iy of tlxe l^*iit*»4l kstaten, 3t>S3. I»ax't 11 : 
J^acxllc *Sloi>t» Xla>..ine in Oixlalox'ttla. T*i,. xzii-f-SUl. 30 cent». "Watex- 
3ui>t*ly 3f*aj>er 376: I'lxo fltotxxi cl -'Water Heeonrees of M ienieeli>T*i. l»y 
'” ' ’ fiSle3>l4«4x»i44>ti, Williazii IST . X.onaix axzcl Cierald A- HV«rixx*r r vtitli 


I.4loy«l W- 


1*1*. vii -f- S13 -I- 12 iilxxtes. »o cent«. 'Watox -55i»iii»ly I-*ai>er 3K2 : Murface 
W*xt»4r SSux*l>ly of tlxe IJziitecl Mtatr^a, 1024. 2r*art 2 : 3outla Atlaxxtic £Siul»e 
axxd MJaetox'U Uuir of Sleacico llaaina. 1*1*. lv-|-6»i- lO c*eut«. CTW'aalxingcton, 
t>-0. : Uovernnxezxt Ur-intinic l>£llc'e.> 

Uulletlfx of tlxe ISIat.ioxxal ll€*«eax-clx CJoxxncil. Mcx. «» r (Selected *X'oi*ica 
iix Al> 5 el*raic Cleoixxetry. Heivort of tlxe Ooxnmlttee oat Itatioxaal Traxxa— 
rorxnattoua. 1*1.>4. 30&- CW^ax-lxini;;loix, 1 : Matt4-»wal Acadexxxy of 

lScicx*cea.> 4 dcxllaxe. 

T'ramxeac.tioue of tlxe ISaxx Xlzesxo (Society of Matxxral Xlietory. Voll 3, 
Mo. XS z A new F'oxc from tlxe Oay>e KeKion of Uowez- OzxliforTiia, 'Mcxico- 
Uy l-anrexxce 3®. IXuey. 1*3*- 203 -210 i»late» SS-SG. (Sazx Uteso. Calir.> 
MitzEUn^Mlxerxclx to dex' r»lxy«ilcali>*di-ixxedlasintHclxexx So^fetat ztu Krlaoixeax. 
Merauai^e^elxetx voxx Oxtkax' Sclxxxizc. Uanxl 38-30, 1»26— 11»2T. l*i>. x»c-4-a33. 

ClOrlansexx : Idazc Mozxolce. > 

Uulletiza <*r tlxe A ixxerxcasxx. 'Mxxr-<tixxxx of Mattaxal History, Vol. -ST, Art. 7 r 
Tei-i*xite« of tlxe McIkI**!* OoxaRf* and tlxe C ^arnex-ooxx. Uy Alfred JlDdwarcla 
J5zxxox’»oxa_ I*!** 4* »1--'",T4 -4- ^xlatea 20 38. <Mew X'ctrVt Oity.> 

(Slcrfft er ut|5ttt av Oet Koreke Videxaskao-a- Alcadezxxi i Oslo. Matexmx tialc.- 
xxat\xrvideKaalc.ax>elii; klaeae, 1028, Mo- 4 : l.Jntex'auc'lxxxxxsferx ulxer die Kristall- 
at* uktuz* voxx (SeH<ixxiozcydeax xxnd Verl>itxduxx«eax A ISOju- Von 'William 
Jdoxxldex' .Sftadxax4asexx. IPj*- 163. - 3acol> laylxwad > X2.00 kr- 

d^a]*xxneae JToxxmal of Olxenal»t*-y : 'I’rzxtaaacticxxa » axxd Almtx-aot**- Vol. 2, 
Mo. 4. 100-148- Vol- 3, Mo. 1. E*l>. 70. Vol. 3, Mo. 2. **i>, 71-108- 
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Den<nrt>m.ent> of IntwriiOir : Rnrenii of ISduont-ton. Xtullet;fn. 1928, 
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Ot^ToniEii J2. 

XlEnBKi.. Kxcoxxtb XTesBRs* Aseoox a-teost <nt; XO c:a.cloi^n Onx-dene, fr3.'W.>, nt; 
A.30.<«x>-fS. 13t- I«’reesnarj : Iblnrine Oil F3Tis>n<^‘»> 

SXoV^X. !8oov icrv ov' JVI exhoxitic <c;iinie-el eX .'>.80. 

l.n's’rxmx'xoxr or JE£x..KO'x*nx<iA x. l£x«oxJN'icccRe X^ox'llt - lileMlem Mt;iEclenXe* 

Sec:t;ion> C#*-*' A.i'n» ^t.roiii; Oollego, l^iow«it»t,le-on-'l’>'ne>, ajtt> 7.18. E. EX. 

JXedloy : OlxairrxxRn ’« A.clf tresn. 

J CJXXXOK Ixas'rx'rtJ'rioN' or xcmoi ME cma, ctt. 7.30. X*'. Mxixxirroll : 'I'lxe Use of 

XnsXmxnexxXs Ixt die XSol ler-XXottse. 

I xrsTXTXJrrxE or Mr-rA.x.e <^£41ie/nAl<] Uoecti Mecition) (in I^'oE-rotis Seet.ion, 
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fSodium Oyatnide in Slilver l'*lst.tiie- 
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Uarfi^e Im j>l«ixtAtl.ior> Cly><t of fclao C3o»i.|viric't.i vtt, wit.li 1 1 lixst.i xtt^ions and 
Fi*at<itolOKl<^0'l XtejEorl;'. 

y\ Ot-ToniKK. 13. 
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<f7ort;1iuxnl>erlai]d and Unrliaxn 13ranc*l*> <at. Armstrong CJollx^fto, ISTew.. 
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'Training OoXiegc>. at S.48. Alias BS. Wbeoler : XXaclx wardness in 

Aritbmetic. 

BSx.eio'rr<.ECAE. AaeociATroasr rove tVoiwarr < at JBS. U.IVX.A. J^igbting Service 
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tbe Identification of a Slcull attribute<l to J ^ord X>aE nley — ~ I llustrateil 
by St»eciExxens, 
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Theatre, Xjiverx>ool Xriiiversity >, at 8. — -Ft. I>. W. ljutf ; 'X'be Xtubbex 
industry, r 

X xra'rx'rxT'rxorr or MxcoxraisrEoax. Kmoixvbbxxs, at 8. It. XV- Allen ; Frcsidontial 

A«ldre.ss. 

Rorax. Prxo'rooB.a'rxE xc Sooxarv or Onaa'r XIexe'x’A j b (l=*ictorial C»i*oup), at 
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,7 ETMEoa Iwrs'rirmTrxoM or JBSBoxMBBaa, at 7.30. ——-R. U- SXiarp : T*ecbriical 
Ad vertising. 

NoR.'X'Ex-BaB'r CToas-r XMaTX'riJTioB' or XCboxisi BX^ms anx* SiEiX'n8ix.x>isnH 
(Nowcastlo-xxpon-T’yne). 

SoOE«-rv or UvBXxa aBE> O ox-on xtEMTs (Maxicboster Section) (at Manebester). 

G. K. XXoldexi : Tbe Application of I’aJxits to Texctlles (C'liairrnan's 

Address). 

W«jr«»B.IC; ■.KCWMEKS. 

.SrATfr/£Z>A F, OcrroixiCEt X3. 

XXomrEMLaw MnemoM (Foreat Rill), at 8-80- Frof. «T. R. Alnswortb Uavis : 

Tbe Anin*al Oonquest of tbe Sea- 

"2' 17 MS JO y, OoroBXEXfc 16- 

GxK.BawaM CJOX-X.BOB (Xlaelxigball Street), at 6- A- R. Rinbs z A Study of 

tbe Solar »y a tern . (Succeeding Uectux*ee on Oct- 17, XH, and 19.) 

IFKXIN’KSXFA y, Ocrx'OMKXx IT. 

Rovai- Xarsm'Tcm® or Fx^bt-xo FXBax.’rxx, at 4- J>r. K. Gxrabam T^ittle : 

Tbe XXiisltb of tbe Medical Fractitioiier- 

KiMO'e Oox-x-BOB, at 8.80. Sir Oliver I-odge : Tbe Indebtedness 

Xndxxstry to Fure Science : Intxroductlon- 

2rmJItSI>A y, OcrroBBi*. XS. 

Urrj vjBnax'TV Oox.x.Boxa, at 4. X>r. X>. R- Scott ; Aep«'CtB of FoskiI 

JXotany. (Succeeding Uecttires on Oct. 28, Nov. X and 8.) 

SJL'TUMJOAir^ OerroBBR 20. 

Romrxaxasr Mtreawac (Forest Rill), at 8.80. Miss M. A. Murray : 

S«sulpture in Axxciexit Rgypt. 


OxTronBR. 12— X 8, 

X:rar.xaM Comorbsb or Xrra'BRMax. Mbxeaoemb (at Rome). Frof. F.. 

U. X>ominiol, and M. Gortan : Ttimours of tbe Sfiioal Oord.-— ^of. b. 

Gabbi : Undulant Fever and FXaxxg’a Facillua X*rof. I.*. F errandni axid M. 

GbixYxn : Uiuresis and XJixxretlca- — Ms^or G. I>. U'Axnbx'osio t Fuwctlonsi 
Oardlac X>iaord«ra in IRelatlon to Military Service. 

O»oaro7>csb X9. 

Rooaxno Altab RBAnrH (at Tow»i Rail- Wiodaor), at K — Rr. W, Butl«*- 
Tbe New Roxxae. Mxet Joarx Stuxderxand i, Tbe Old 
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T BLB I>ol«cr*'xogioj:is htSbQ 

xo»ul±^ci in. va^riotis moeb»«Lir^s -of Ixm. 

txn.ixxlaLal>i1:iOci. <>i- Tii.o»o vary 

ffona. 'bHo efloot-ivo J ufisciiobioTx of 'XS^iprtmatirlic ixt 
we^-torn OroesTi.la.Ti.dL an cl blie; ]polico oortferol o£ Arof^io 
Oaxxada bo bli© m©T©l>^ nominal j txx-iH<liobion witilionli 
rosiclonb anbliorib-y in bho Bribisli olaixnai xn bli© Eoss 
axxd IP*allcland blxo Anbarcbic , A» 

•bl>© rtilo, bli© anblior-ib^^ is ©:x^©roisod sololy in blxe 
inboTosbs of bH© nabiv© fanna, and is aimod ab 
resbricbinf^C blj© dosbrxiobion of i^axn© and ab blx© same 
bime levying some bTil>nbe on Ixixnber and 'vvlx^loxr. 

Tlie labesb Ax-obic? ISTorway", w'ibli Ixei* 

nexv-foixnd possession of &>pibsl>eT/^en, ot bo l>e mox*e 
prooisc, bixe areliipela^o of Hvalhord, an axxcienb 
xxame revived bo emlxracse all blie islands Imbween 
lab. axxd IN', from lon^^, lO^ bo IS. 

T*^oTW'ef2^iaTx conbrol cxf blxese islaxxcls tv as ^ranbed Ixy 
bhe Hnpreme Ckxtxnciil in I and l>ecame.*opex*abive 

in 1 11:210. !lS 3 roTwa>''s fiTsb aeb was blie pro raxxl gabion 
of gamo la tvs bo resbrieb blie ravages of blxe wiiaber 
fixT brappers ; and nov’- measures Ixave l>eon 
aixixoxinoed for blxo regnlabion of exploring expedi- 
bions bliab employ' J^ox'tvegiaix vessels or engage 
ISToitvegiaix sulxjocbs in ilCortvegiazi porb.s. Tlxis tvill 
apply bo mosb expeclibioxxs bo f 5 pibsl>ergen, slnee 
^Norwegian sul>|ec*b.s are xxoarly altvays inolndecl in 
blieir jxersonnel, ev'^en if ISToTtvegian vessels are nob 
exnx>loyod. Rueli exfiedibions ixx fubure mnsb xxobif jr 
JN^orge^s Hvalliard og Isliavs - undersdlcelser, blxe 
govornmeixb deparbmenb seb ux> for blie purpose. 
Their plans and eejuipmenb tvill he consideiTedL l>y 
a eommibbee* wdiielx ineludes a governmenb slxxp 
surve^yor and a memher vdblx jiersonal experience 
of Arctics tt^inlering. Tliis apx^lies pax*bicxxlariy bo 
snoii expedibions as inbend bo winber or are propos- 
ing bo go bo regions tvliex'c^ ooxxdibioxxs may xxecessibabe 
wi nbexring . 

The regxilabion is a -wise one. Ib may roh blxe 
Arobio of many advonburoxxs bales blxab blxe ftxbnxre 
xxxiglrib produce, since tvell -found a.xxd efi&ciierxbly led. 
expedibions do nob produce blxe same • --Mieasure of 
advenbure or yield blie same bhrills as bixose in 
inexpexHLenced Ixands ; hub tve caxmob regxeb blxab 
loss. Experience lias slxotvn blxab several expedi- 
bions in blxe xrecenb pasb Ixave heon so poorly ec|[uipped 
or hadly led, bhrough lach: of experience, blxab bhey 
have gob inbo diflSlculbios which xxeoessibabed «c3ie:f 
xxxeasures eibher hy bhe coal-mixxtng oompaxxh^ in 
Hpibshergern o3C hy -bhe , ISloxrwegian . f^babe. The! 
poauhil^by of this hnrden and.^ expeixse mnsb ho 
.avoided in fnbure so far as posslhlo.^' On dnahhifid 
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grou.ii.cis aloucs t,iio n.oV(r reguleti^ioxx of tiixes NorwogiebU. 
Oovcsr-xxxxiOTxt. is justificMi. *37111.0 suxu oixjioncioci orx 
I'oliof oxjiotlifiorxs in. Sjpitislxor-gon in roocsiati ^roa-x-s 
■would li-^LVo lia*ixdaomoly finauncocl sovora.1 usoful 
jxoletx* o3cj[3odii:>ions. Tlxoro is no rc^txsc^ix fiO ♦xixiiciijxa.'t.o 
any in'torf oresnco -wit/lx x^rojxox'ly ooixduof.od o^iL^ie-tlitvioixs 
ox* any dosiro “to discourages IcgHjinn atic on for -prise. 

iN^orAvogian infox*esf iix Jior ixcaa'^ possession does 
no-fc sfexp -flxoro. THc^ f^pif si ><>rgon de^jia.rt.xncxxf fo 
■wlxioix ^wc3 liavo referred is orgaxxisirxg, «xs indeed if 
ixas done for severaJ years, flie survey and seieixfifio 
exiplorafion of flie eoiinfry in sc3 far as fliis ^voi'k: 
remains fo l>e acjeonxpl islied . If is ixoxv^ l>rox>c>sed , 
for fixe siiggesfioix eianxxof l>e nxa<le e*l>ligaf ox‘y , fliaf 
all soierxfifici exipetiifioxxs fo fSj>if s iie^rgen sliould eoxx- 
sulf fixe iSpif slic^rgen tieparfnienf l3efor<‘ niafuring 
flxeir plans. -Hy doing, an. c'-xcpe^dif ion xvill sav^e 

sjionding finxe oxx xvorli;: tlia.t is a.li*ea,dy x>ax*fJy or 
•wholly doixe or avoi<l ovfc>rlapx>iixg flie field of work, 
of coxxfomx->ox'ary ex-Xiedifioxxs . idelp of a mc>i*e 
prac^fical nafxxro also ho availal>le iix x'efereixee 

fo liferafure and xna.ps aixd advice on roufes aixd 
ecxuipmexxf. TThis infomiafion will l>o free 

of charge, and all fhaf is asked in x'efux*n is a rex>ox*f 
of fhe 'work of fixe oxjxedifioxx aixd cox>i«'-s of any 
puhlicafions eoncserxxect w^ifh ifs resulfs. TThe in- 
sfifution of an incj[uiry office and bureau of advieo 
has xnizch fo he said in ifs favour. There have 
heeix foo maxxy insfanoes of o-v^erlaji of xvoi’k, aixd 

fins applies nof merely fo Hx>ifshergen especially 

“wheix fhe resulfs of e>cx>odif iorxs have hoen long 
delayed in puhlicaf ion , and flix’t diffxculfy of fraciixg 
fhe nexmerous pajxex's, offen in ohsc;ure journals 
of small oirculafioxx, is only foo well kno-wn 
fo all "workers in polar regions. The IS’orwegian 
Spifshorgen departmenf also promises fixe puhlica- 
fioxx of researcih pa^xei-s, af fhe oosf of prinfing only, 
in its ^Ic'r'ifte.r' crm. SvczZljfir.'rri. oj/ J ^ Anyone xvho 
has had occasion fo work in Oreenland and made 
use of fhe iljf ora C^rc>'r»JL<xl'^4i, must realise 

fhe value of fixe regional grou^zing of x^ajjors in this 
•way. 

Another aspect of l!*Q“oru'egian xvork in H^xifshergen 
deserves notice. The xxomexxclafure of fhe islands 
is in a state of chaos. [RTaxxy feafui'es have had 
several names, and maxxy names have heeix corrupted 
and changed in usage. Some years ago ^-Jir JMLarfin 
Oon'way fried fo unravel the muddle hy goixxg hack 
fo fhe earliest names for each feature. X^uf 

historical precedence, though logical, is nof alxvays 
practical, espocxally ixx a land fhaf is inhahifed 
' or much frequented. The iSTorwegian Oovernmenf 
is now exxgaged . in a suirvey ojT jSplI^beiB^en - 

naxnes wi-fch fhe 'vi^w^ of rea^ohxflg a state of :^haii%y . ‘ 
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uxxderstaixd fhaf pricxrif y will " he a goners 
guide, hut -we trust fliaf usage 'will nof heOverlooke 
‘!]F*amiliarify may give a name jusfxfioafiofx ; ■■ and 
if is fo he hox>ed fhaf flie tendency ■which ISTor- 
w’^egiaix xxxaps of iiave already show*n 

of translating x^^’o^xer xxames of a desorix^f iv^o ixaf ure 
w^ill xxof lic^ geixer^xlly folio we<l. r^x'opcT* nanxes, 
even if flxc^y are^ difixciilt of 1*^ 

JNorwt^gians, have af least hisfoi*ic?al value. Xf 
mixsf he rome inhered that xn<.>sf xxames ixx 

A.rcfic x‘C5gioTxs are labels fliaf will lic^ used only in 
scicTifilic W'ox’ks axid w^ill nof fiass into use. 

Thex'e can, liow<"^ver, l>o no ohjec-fioii t-o tlie x*ec*om~ 
Txiondaf ioxi f ha-f new ixanic'S x>irc>x>os€*d hy any excx><~'<^lx- 
fioxx sliould he submitted for ax>l*x*oval fo fhe 
^X^xfshergt^n This xnc^asux'e is j usf ific^.ci,. 

and corix paral^le stejis arc* advisalile ixi sill ]|>olar 
laxids. Th«> C ? eograx*hic’! .Hoard of Oanada is xxcxw 
engagc*.d in a survesy of all nanx<*s wifliin llic*? 

Oomixiioix axid lias done* xnueXi fo clis|>el <*.onfusion. 
.If is hox">ed fhaf flie ;iviox*w c*giati Hx**^'*^^’*^®*^*'*^ dc»^>aT*f- 
menf xvill lie as successful. 

E-pisfomology for I^hy sicists. 

>2 -d C“cc>'2/--x2.Z oj’ t/t 4 ^. c>f JVj[ tire^.'rn** nf tt n<T 

, J3y X>r. IsTox-inan If. C-atnixhell. 

I^p- 3C -hS 03. <J..iOndoxx : h-ongmans, C,3rc*exx and 

C^o., I^fd., 10:2«.) Oc/. net. 

t H "XHTf!? is a somewhat diflfioulf l>ook fo revienv, 
-JL €xnd we arc nof qxxife certain fhaf ifs title 
adequately descrilies ifs contents. Xn fhe first 
plaec, w'e may xxofe fhaf * Oaleulafioxx ’ seems 
hero fo denote a process quite differexit fro ixx the 
arithmetical ixxvesfigafions wdfh -whiesh maxxy of 
us are acoxi.sfomed fo assoitiafe the fc^rm. In his 
Ohapfer JKiii. TXr. Oamx^l>^ll the equations r 

a: ^ vZ, 2/ = 

which he says caxx he established if -a 

projected horisRon tally in a gravitational field 

although we fancy he might find if difixeulf to 
establish them eaccept as conceptual limits, even 
if he could catch a ^ particle ’ axxd 

horizontally. I^Voxn these equations he deduces 
ciZ^€rlyrcf,'iv€x.Zl'y : 

j/ 

and terms fhe process * calculation.* His ohapfer 
shows fhaf he undersfands hy caloulafion , fho 
deduefion of mafhemafical resulfs <X>y some form 
of algebraical analyxsis) from fhe equafxons, which 
are more or Ic^ss approxcimafely safishedL hy fhe 
numexdoal yalu^S pro vided physical eacpe^m«>s^i^* 

The computer will :me<^*ozx1y ^pdfh **disapx>ohxfmeiif 
if he hopes 1^;. find' included uodMr fhe ** ^jrip,<5ipkx» 



.SO, 

of Ocblo«.lab^ioii ^rjLTtrfclxixiL^ a.f>x> 3 ^c>si,oHiiii^ eu , rooo^i^i-v'i-fc^r eir^fc frjhto isit>«i,i*i> of li.iH X>ii;3?T0io€bl oa-i^oir ; 

or o'V'ejxx ajti erss^;y, oii -fclio «cio 23 .oo of oonaj;>nt»TX^- , 2^0 oftioti fja.r i^oo lifitvlo fcijntno €tTi.cL x^rfitofioo . &ro dovotiocl 

v^'orlc ^ oin "fcHis •fco|:»ic ^ 3 cist;« in EJn^lisli, «,ndt -fco tiHom, 'W'iH X>r. Oa-xn j>f>c 5 ll ’s int>rociix.of>ion, "to 

<^tM*roa»xi. t>cs 3 cti-l 30 olc« cbro l>y' no xnc 5 «txx« wfiolly fclxo i^onora*! j>riixoij 3 loM of mosauenroirrionti lxol]p sxxolx. 

f ixofory . »'fctxc 3 oxi'fc» ? Only sa,ix o^cj^orinxon'fc on f>ig: »oa.l.o 

Wlxon, .liowovor, a-v^o Ijsi^vo «LO<*.o^>'t.«3tl .Or^ Oa.nij|3lL>x>sll*w ocbn aa,nL«Avor t-lio ciixo«t>ion. Wo lio^xo it xncby I 30 

flofinition of ^ ofitlonlixtion, ’ avo mcso tlisbt liisi 'vv^orlc is msbcio. 

«.ix opistoxnolo^y of xnofiLKnroixxt^Txt a^nd of tlio VV^o lxa,vo a^lroctdy rofc^^TTrod to tlxo topics of 

4 X,|>^>lic?«btioxx of mixtlxorxiflbtica,! proc‘.os«o« to tlxc Olia.jxtcrs xcii. (Oixloxtla-tioii ) a.n<:i xciii. (.A.T*j 5 ixnxont 

fmi-ctionaxl tcbldcs >>a,socl oix xxxceuHiii'oinc^xxt, v\diicfi fronx X>imcTLsions) . J^ctwoon tfioso a,xx<l tlic ccbrlioxr 
ji,pp<’;a,ls osscntitxlly io tHc jihysici.st, £Lxici not to ci^Ht, xnostly cls-ssiiicsLtox'y cslifxptcrs, ja^rc iixsortoci 

1 lie ciompntcT’. ^Ittion^^lx tlic r'cviowcx* spent tlxroc^ cIma.ptcT's t>xx a-ro rcailly stati»tica»l 

Ills Avliole lift'' iix nxoa/Sia-rcjxn^nt o,axcl c?a^lcaxlatioxx , proVildns- A jip'c^a.t deal of tHis scorns to sxij^j^cst 

)m* is very doiilitfnl fitlix^x* a car-cfxil study of tfao tliat I_>x*. Oarxxplrxdl is nt>t so fully acquainted -w^itlx 

jir'st 1 ^14- |>a.^cs of tlit? prcMt^nt ^yvorlc lias at all moder-n xnatlxenxatical statisticis as w'c mij^lxt Ixayo 

<*l<‘aT'c<l uji for* Ilian Itis notions on tiro fitiation antici fiatcd. Xic is, wo tlxinlc, parti oular*ly un- 

« »f nia« 2 ;nitu< Ics , on units anti on facitors. XXc lias fortunate w*lidi In-' conics tt> deal •w'itlx x^orrolation 

til*' misfortune t.o l>e Hn^lisli, and l>r_ <^amiil>el1 in Ixis cliajxter on ‘ ai>X»x*o>c.im ate la^ws.* Tn tlie 

is ^^etittisli , and tlierc'fore is ^iroliaixly si strong^ex* i^reat majority of cases tlixxt the physicist has to 

l<>.iA*i<*ia n . '’fhx' jJCix'at. l-Cn^lish ^iliysieists, in the liantlle, tlic l>i -irai'iate relation is not linear, and 

i*c‘ V it' wc'r 's O|>inioii. liav'e in tlie |>ast- w-orlceti, tiie studcMit can learn little froxn the coefficient 

pi*rlia|is, more hy instint*t than after a lo^it'.al of oori*elation. Xle slioulti he introduced straight 

iiiialysis of tlit'ii* f un< laint'nt al et>ne.e| itioiis. ’'X’hc* away to the ci>x-relat ion i*atio, xv'hich will he far 

i nt er-rtieial i li tfc'T'C'nee is xv t'll xnarhc*d xvht'n our more lieipfu.! to him. 

aiithc»T* t^omes — —as he* <loes at <*onsid€^rahle It'ii^a^h A|^ain , X>x*. C^amx>l>oll ust's the term ‘ mean error 

iiiitl Avith some tlejucri*<' of nov'tdty to <leal A\*ith ixx the Ciaussian or Oiernxan sense ; a use not 

lilt' l^rint'iplx' of {-^iinilitutie as a.pTfili<*tJ to tlie estal>llsln*<l in Knf»;laixd,^ AA'herc^ t.he term ‘ standaxrd — 
ai’ji^uine'ixt from tliinc'nsicms. Irlere lie verites : deviation ’ is xxow' faii'ly eurrent. A.tthough ho 

'• vVll tlie d i ffi<mlt it*s xind eontro v^ei'sies of tlie rej^’fots the normal eurA^e of ox*rc>rs, and. rigihfly 

>sul>ject liaA'e arist'ii f i*om IXay leif^li ’s trap:ic iiialiilit.y I'ejects it as a uniA’'orsal law*. his reasons for dolx3N^ 

to j^iA’o a>iy dear* atrcouut of a metliod of reas<>nixx|2S so (x"*- sec-itxi to the x*^*^’‘**^*^f' x‘evieA\^er invalid. 

\s liic*li lie iiimsi'lf iise<l Avitlx sui'-lx ^reat sue>cess *' *X*h<^ ‘ fetish “ character of tliis laAA* can oxxly and 

(p. i?70)- has only hoen demonstrated hy sIxoaa ing.' that 'the 

'"Fhe physicist A\'ho lias ri'aciheil ‘ instinctively * astroxxomical eTT:'ors and other distrilvwttions of 

j:V solution eA-*on in Kayleig:li's tragic; fasliioxx may deviatioixs Avhich are ohey it, cex*tainly 

tt'st. it aixd x'otest it exc xx^i'lrnc n tally AA'-ithout do ixot, Avlxen a t/cst of ' fi^oodness of fit * fs ax>pli€>d 

tr<*uhliTxp; hixixsolf jyjroatly ahout the ex>i»texnolo#acy to these frequency distriliut-ioixs. Y^et, although 

iiiA^olved iix his . Nay, he may apx'>«^»'l> l>r. Oamx>htdl rejects the ‘ fetisli,' he tells xxs on 

o.iiil justifxahly apx><^xxl, to that famous proposition : p. iOH that the prohahle error is txA’O-thirds 

“ t^>ui veram hahet ideam, simul scit se A'-eram of the mean erx'or ” ! .A^airx, at times lie talces 

Kahere ideam , nee de rei veritate potest duhitare.’' * raxx^e * as a measure of the accuracy of his ohserva- 
2MaTiy groat scientific discoA'^erers haA^e prohahly felt tions apparently in staxxdcbrd devia- 

Iht' tx'uth of this AJirithoxxt venturing to apx>eal to it, tioix ; hut Avhile the latter varies randomly with 

it, may not he a Avay of safety for the lesser the saxnx>l^, the former is a definite funertioxr of 

ii'lters . 'TThe oxxly test of the relative virtues the nxxmher of ohservations , axxd the student xnxxst . 

«>f the epistemological and * instinctive * training carefully hoar this ixx nxind. When X>r. Oamphell 

posing, of coujrse, a teacher of high order lays such stress oix terminological exactitude, avo 

would he for the latter to persuade half his pxxpils read his pp- li>2-3 with some surprise. OL^ahing.. 

tii study closely I>r, Oaxnphell’s first 130 pages two variates 07 axxd g/, using a har to denote xnean 

a,n<l to tell the other xnoiety to proceed w’^ithout q^uantities, and the syxnhols ^ and to he '‘given 

<loUig so, and then to determixxe statistically their l>y ^ x/ — we have tfee definition of 

relative success in latej^ i^i^periarnental investigations. of correlation r Tie 

N umerioal ‘ ^ 

- great stumhlh^^- hiqo^ to tlie 
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xiow s\aj>j>osoH all t>iiLO ot>soirva.-t:ioxx» t>o t>o :rcsj>c?a.tio<i 
a-rxcl c3esjnoteKi by itr' a.]rxcl 2/^- 3Hle -febc^jri. i:^a.ls:es ; 

i - a: '>«, ^ ^ iy ~ ,V'>^ 

as -tixo moan, oi'irors of tJC and y. It. is not oas^^ to 
soo ■w'by ^ and ax*o r-oally tlio ^ moan oi-ror's.’ 

T'lio moan oxTror for any% givon valiio of oaTixxot bo 
fonn<i from t^A>o obsorvations at tbat |r>oint. X>oos 
Oamj^boll snx>l>oso tbo o bsor vati onal «>‘X*ror to 
bo tbo samo tbron^boxit tbo ran^o of '? If it bo 

not and tbo y>rosont ro vio'w^’^r’s oix. j>orionoo is 

not in favoixr of tbo oonstaixoy of orror at all j>oints 

of a x^bysioal ranj^o -tli on -wliat is tlio ti-vio 'pbysioal 

m.oaxiinf 5 of JEJ^ arxd 757^ ? 

X>r. Oamj^boll now \^'ritc's : 

1 ^ 2 ^ -- 1 — r«) 

and 

and says : 

Of tboso, moasiix'os tbo t<*t4xl 'ra-ny^ ov<'-r 

■vsrbicb y varios ; tbo o/* tJii-H Avbiob 

oanxiot bo attri l>ixtc*d to v^ariatioix of at: ; I^j* tbat 
■wbiob oan bo attribiit«^d to orrors of moasiirom-oixt. ' ^ 
Tbti italios aro tlio roA^ie^vt'or’s. Wbat Ai'ill tlio 
stndont n^abo of tlio staxomont tbiit- tlio standard 
doviation of y, Avliiob inc^ludos tbo ol>sorA''ational 
onrors <if y^ is tbo ovc^r Avbiob y A^arios ? 

“Wbat Avill lio iindorstand aaIioia bo is told tbo 
sqiiai'o root nxc*an s<j[iiai*o distanoo of indi v-idnal 
«/’» from a cortain strai|^bt lino — a lino clotorminod 

by tlio ixaiissian j^roooss is a of fJii» -rctTiyet ? 

X-astly, lioAv lias T>r. C'^amjiboll domonstratod tbat 
1^3 is ‘ tbat * < 3 ,>rosiiTnal>ly ^ yiart of total I'an^o ’> 
Av^bicb oan l>o attri bn tc’*!.! to orrors of measnroniont ? 
I^rosnmably, in obtainin^^ it, bo lias ixop^lootod 
< 3 [naiititios to AA^bioli lio doos next rofor. AVliy 
and not ^ axid AA'liy lias bo assnmod tbat tbo 
jioints -r, y^ a?', y' roally lio on a straij^lit lino, and 
fbat tbat straight lino is tbo ono dotorrninod l>y tbo 
Oanssian ‘ fotisb ’ ? 

Tboso diffionltios aro aaoII illnstratod oix i>. i200, 
Avboro I>r. Oamjiboll ajp^ilios liis formnlso to a 
sx>oolal oxarnj^lo, and assimios tbat sinctc^ r is as 
big as “I 0*0b2S, it snffioos to yiroA^o jiorfc-ot oorrolation 
tbat and 1^3 aro noarly oq^ual. Unt ixoitbor 

1^3 nor 1^3 is a moasnro of tbo A-ariabibty of r dno 

to random sam idling, and tbo ^ moan orror ' of r 

Avrbierb bo doos not boro x-ofor Avon Id xiot bo OA-on 

for SOO obsorArations tbat x»r<»vidod fronx tbo 

Oanssian. ‘ fotisb ’ form n la on bis ji. 1112. 

Ono fnrtbor oitation from tboso statistical x>agos : 
Tboro alAvays is a limit boyoi^d wbicb inoroaso 
of nnmbor doos not. im]proAro oonsistoncy on rojic^i- 
'tion.. tbo limit lios can bo dotesrxnlnod 
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in any jiarticnlar oaso by sn-bdividing a sot of 
observations ; if tlio rosnlt olitanxod from oacb 
of tbo tAvo valnos doos not diffor ax>I»3t*ociably from 
tbat olitainod from tbo Avbolo, tbon tbo nmnbor 
is snffioiont. I3nt AA^bat is moant by * ajijirociablo * ? 
TVn inajijprc'oialilo difforonoo is ono not groator tban 
tbat duo to tbo stc|x in tbo measuring instmmont, 
for dilToroncos of tbis or<lor can novor bo olimln- 
atod ; bnt again it may bo a connsol of j>ox*foction 
(somotimos ovon of imjiossibility ) to jiroscribct 
tliat snob oonsistenoy is alAvays to l>o attainod . ” 

I’ll is ajipoars to ns on ti roly orronoons and aa'^o 
l*olioA^o J.>r. Oampboll Avill soo tbat it is so, if bo 
AA'ill first moasnro five bnn<irod longtbs AV'itb a 
soalo AA-itb fino micromotox* attaobmoxxt, and tboii 
ox'iidoly classify bis longtbs into groups corrosj»on<l - 
ing to, say, c;«^ntjTm’‘tros. Ho aa-'III find tbat tln^ 
moan of tbo lattor is mnob xioax’or to tbo moan of 
tlio miorornotc^r i*oa<lings tban is dno to tbo oonti- 
nndro sto^> of tlio c'-rndo roatlings, and tlio sonrot* 
of tliis agT'c^-omont is fairly oliA^ions. A. xnoan is., 
indood, far moro aconrato tban tlio stop in tlic* 
moasnring instrnmont, altliongli aa'o Iixia^o boai-<J 
distiiignisliocl astronoxnox's aslc wliy tbo xxK-an js 
givesn to tAA*r» dooimal pliicjros, Avliilo tlio soalo onl_\ 
aclmits of reading to tbo fjx*st ilot^inial. 

"Wo aro not- w'riting AA'itb any <losii*o of captions 
criticism . bopo, and boJioA’o, tbat a sooomi 

edition of tbis boob may bo callod for ; axxd sbonKl 
tbis bo HO, f>oriia.x>s 7>r. Oamplioll may bo "williii^c 
to roAA'^x’ito tbis statistbtal portioix of liis Avorb Av^^ii h 
tbo opistemologioal oxaotitndi'? bo domands in 
moro pnx'oly oonoojitions, T^t least Itl 

ns baA^€"^ a statc^moxit of tbc- limitatioxis tlio fommlii‘ 
lio jiro Abides iixa^oIa'^o. 

Mome-g-iroAwrrx Suga.ir* 

tS'u.yctr fyeet cxTitl JEixt&t ®:y I>oAvliiig- 

l^p. X 4- 2^ H- 2^ platos. (I-oxidori : Hlmost lioini, 
Ltd., 102B-) not. 

tbo "War it Avas realised in Urc^at 
-A Hritaixx tbat tboro can tie groat danger in 

complete depoxxdcnoo npon impox^ed food supplies . 
Wborx, tb or of ore, tbo cirisis of tbo onoxny sixbxxiariiK’! 
caxrix>aign Avas over, increased oonsideratioxx aa cih 
given to liritisb agricxxltviro, and tbo possibilities for 
bomo food prodiactioxi- Tbo position of tbo farmer 
Avitb rogard to tbo rest of tbo xxatioxx Avas seen f<> 
be ono of tbo gxroatost impox^anoo, and in many 
sebomos of roconstxAjiction oznpbasis ^«ras lodtX upon 
tbo natioxxal xro^nixToxnont ^f a largo af’ott'/Crf 
bo xnaintainod in a bfgbly prodne'fciv’Oi ooxiditi<>n' 
\Vitb tbo pas^boLg <rf yoiwe, bowo^osr, -natonxories 
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t,oI^<lexl.oy' t>o irevor-b t>o wli«i,1> «ioe»xi:).8 t>o \>& -tJao nomoifii^i 
v-iesw of ai|gricixlti«:iro ^.md Ixoxxlo food ^irodootiioo.* Tfeto 
fji-rm.or' a.i>x>o€ur‘a oooo xiaoro a*s a^o ixidiArid-ULa^l 'W'Hoao 
^>rodiJLotiiori. cbzxd 1:>3ra.dio^ miu.s't> doj^oxxd for suioooas 
i»^>orx fixo chcbjrxoos of oafitrlsLO-te wliioli ebret opioo. to t>l:io 
fX<>od» of tilxo "wiiolo -world, cbxxd xxo-fc oj>oriL &, j>oiot> of 
ooooasi-t^r . Tlio •v'aloo of Ixoroe ;|>rod»-io«! is 
Tixoi3bsxAro<i flio osii.a.1 s'tcboda.rd of free msbrko-fs, 

£<,0(1 fljio ^roa»t> wroiglit; of -felao fo«br of litani^or in. &, t>iixi.c 
of w’€br diirLiixisli.ets ii:i flio l>a.l€t.rLO<es of oj.>iixiojn.- 

J>c^j>ito "t-liis tiomdoxjto^,^, w^o lia»ve> sfill os ooii.- 

.-;i<ie?ra.TL>lc? sox'viv«tls of flxe’t "Wa-r |i>oriocl in tilic? form of 
i*«\sj:Lila.t.iorxs, oojmnit>fcoos, a,x3<i lixoroa-soci ffil.C5i^itii«^s for 
».p?rioiil-fcixra.l rosoa.rc5lx ; a>jn.d it. is fa-ix' to roji^ard tlxo 
.ilirsbr l>oot snlxsid.v' €brkd tlxt^ irxoroivsod eboroaj^o nxxdor 
lia,t crox> a.s oxxo of tiio rttsxilts of tJbo "W’a.r axxd of tlxo 
rt'xicl of thoo^iit £i.risiii^ from it. ^ Tlio siilxsidy, 
k,\ iiiolx is «b doox'osbsixxgc on.o, oamo iixto o|xora.tioix in. tlxo 
■ifa,soix — SX 5 - Tt lia>s now" mxx tlxronj^lx i-ts first 

Tour jvesaurs, a.n.cl lx as oonxo to tlio j>oint w^lxore> it drojxs 
from J IK*?. €>rj'., jxor ow't. on Ixoxxn* ;|:»ro<l txcrod sn^ajar to 
irt.H*, l>e^r ow^t. In axxotlxesr tHroo yoara it slxoixld dro^x 
b^txin to Ocf. }><^r ow’t., axid tlion disaf>i>oar 

:x 1 1 .ofijti tix or . 

'^Pho sixlxsicljy" was inton<lod to aot as a slxicsld to a 
y<>nxL|[5 and f^rowixxj? incJxxstx-y dnrixxi^ its oaxfjy^ axxd 
rritioal ^oars, axxd it Ixas ooinoidod in tlio first sta^o 
^\ itlx a woxw roxn arid al>lo ixxorx’saso in tixo aoroago 
liiiclor SLX^ar Ixoot aixcl ixx tlio nxxxnl>or of faotorios 
finploxod in tlxo oxrtraotioxx acxd xixannfacjtnro of tlxo 
rta^ajar, Xxx lQ 2 J- 4 r tlxorts woro aoros vxndor tlxo 

(•ro|> and 3 faotorios ; ixx lUsilx, 1 , 14^0 aoress and O 
faot.orios ; in 1020, -I2i>,000 aoros and 14 faotorios ^ 
and ixi lOST, 222,000 acsiros and sovorai xxxoro 
factories. Tixet irotatiorxs of a ^ood doal of aralxlo 
land in XCnj^land Ixawo l>oon xnodifiod to inolndo tliis 
crop, wixiclx prodxxoos Ixotlx oash axxd a oonsxdoralxlo 
ainoixnt of food for stoolx, axxd tliore is a? lar^o nxxmlxor 
of ^2:row€sts w'lxo liave» foxxnd ^roat IxetnoOt from tlxo 
er(»^» ixx tlxo farm, orisis of tlxo past fox^ yoax^. 

VV t> ixawo oomo now to tlxo ixxrst roal tostixx^ point 
<if tUo snlxsid^r solxomo, and tlx^ noxct tlxroo yoars 
%vii\ slxow -wlxat part of tixis ^roat inoroaso of intorost 
Fbiid aoroa^o is to Ixooomo a jpormanont foatxxro of 
a,^ri«‘nltxxro in JE2:xx^land and wlxat paxrt is xxxofroly tlxo 
elf(M'\"(5a€5onoo of a l>oom poriod. It Ixas Ixoon kxxown 
for Lt ^TT'oat many yoars tlxat Ixliaplx cj^ixality sxxjE^r l>oot 
^rown in £2xX|B;;land xTitlx tlxo ordinary tooJfe- 
ixicjiK' ixsod in 'xrarionisi distriots for mangolds and 
pota,i<>c?3^ and.tlio opqporijnents of I>nn*5aix in 3 nffollt 
in l!S(>o, and . of X-«awoB at ^Botixamstod somo f ow 
your.-, tutor, oasily oonfimxod lay tlxo 3 ^o»*d ofi 
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oacpodioxxtoy and not of oixltxxral possil>ility, Tb^nt do- 
Spito tixis tlxecro Is rxo doxxlxt tlxat tlxo pro^ross of sn^ar 
growing; in ISngland in fxxtxxro will dopoxxd on tlxo , 
toolxnxoal alxility of oxxr farmors in growing and 
Ixandling tlxo orop and its l>y-prodiaots. 

Aa tlxo ooonoxxxxo slxoltor of tlxo stxlxsidy disappoaxs , 
tlxo !H!nglislx grow-or wdll oomo into diroot oompoti- 
tion "witlx tlxo foroign anxl ooloxxial grow-ors, and Ixis 
slsJll -will Ixo tostod in diroot ooxxxparlson wdtlx tlxoirs, 
and in tlxo Ixoginning of tHis oomparison it is dis- 
ooxxoorting to ixoto liow lo-wr l^avo Ixooxx oxxr axrorago 
yields of Ixoets dxiring tlxo past so-v"oral years. Tlxo 
lowrost figxxro appears ixx 11 cl 23 , wlxon alxoxxt 1 * 7,000 
aoros a-v^oragod only 4 toxxs pox* aoro of -waslxoxl Ixoots, 
and tHo lxiglx€3st in 1020, wrlxon witlx a favoxxralxlo 
season K-T toxxs per aoro wore reoordod oxx 12S,000 
aores. Tlxo avx*rrago for tlxo eleven yoaxrs 1012^ — IS 
and 1020 — 20 w"as €>*10 tons per acre* 

JSvexx w"lxen tlxo vagax^ios of seasoxx axxd the ixxevxt- 
alxle xnistalces of growlers in tlxo prodxxotion of a xxo-xv 
type of orop Ixax^e l>een allow'ed for, tixis average 
ax>l>oars -fco Ixe disappoixxting and compares very 
xxnfavoixralxly witlx tlxe crops obtained in some of tlxo 
competing coxxntrios axx<l l>y sonxo sixcoossfxxl gro-wers 
in ISxxgland, IJxxder really favoxxral>le conditions, 
crops xxx> to 20 toxxs pex- acr*e Ixave ixeen olxtained in 
ISngland, wlxilo tlxero axro very xxxany places wJbero 
farmers Ixave grow^xx axxd sold 12-14 tons per acro»on 
large areas of land. It seexns tlxat in tlxo grooving of 
tixis orop tlxe farxx^er Ixas a very w*ell-marlc:od oppor- 
txxnity for tlxo eateroise of -toclxnical skill, and tlxo 
dxffex^noe Ixetween a 12 -ton crop and tlxe average of 
O tons mnst l>e accoxinted for ixx most seasoxxs lay tlxe 
diHerenco in tlxo dogxoes of skill and judgment 
found in tlxe growrors. 

Of coui^o, tlxe xxltixnate xxxesisuro of a sugar Ixeet 
orop must l>e fakon in tescxns of sugar per aoxo, axxd 
tlxeroforo tlxe sugar content of tlxo roots comes to 
Ixave oonsidoralxle impox'tanoe. Of late years tlxe 
average sugar content in IHIzxgland Ixas Ixeen as good 
as tlxat of tlxe ooxxtinexxtal crops, and it appears that 
Ave haxre not so xxxuoh room for improvemexxt in this , 
particular as in the matter of yield of heets to the 
acre. It is not too much to say that, unless the 
average crop can he raised from 0*1© tons per acre 
to O or lO toxxs per acre, there will he no f utm^- for > . 
sugar heet growixxg as a large hranch of British 7 
agriculture. 

l^Ir. Z>owlixxg^s hook, foUo-wing upon "a mhaller ^ ’ 
-work on the same subject, is the hrst attempt to 
deal oomprehmxsively with the crop as it appears in 
, Bnglaxxd. It is in the nature , of a tesrt-hocxk,’ and 
is a paiMtakh^ pieixe pf 7 wiMdk which gives the 
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^ozx4^T*afl fox- -fell© sixooossfxil onlt>v«ro of sui^aLX* 

l^oof iwL Or form -veliioli is esjBtsily ^'v^ci.il£i.'l:>lo -fco Iboi^H 
farr-metirs cbxxci. fluoir xmany advisors. Tt; Ixas also flxo 
advanfa^o of **'’*' ^ fimo vt^Horr if cart I 30 

roally lisofal. 

Tlxoro aro oorrsidoralrlo ojtjxorfOTiif ics for ai^ri- 
otilfixral soiortfisfs of virions 4c.ixi.ds fo <ij«Lfcrxd artd 
imjirovc flio irtforrrtaf iorx ‘wtiicH. ojsLisfs af jircscrtf irt 
sixolx maftiors as fHo sjiocial rrxarxtxrixxg of sri^ar boof ; 
flro lircodixx^ of sfrairxs suifalilc f o vai^yixx.^ cori.difioxi.s 
of soil and climaf© ; and ffic design and xxso of lalionr- 
savixxg xnacHinerjr. lixxt flvo imntediafo i>ro4>lcTn 
lies "iviflrt fit© growlers. Tli© soil, climafo, and Icnoiv- 
lodg© already^ availal^l© aro good orxongli t>o raise fixe 
jioor yield of fHo average cro]E> l:>y several fons jxer 
acre, if flxey are only nsed fo fixe liesf advanfago. 
XJnless flxis is done in fix© noxcf fix re© years, w© cannof 
Ixo^© fo find a sfrong and inrxjxorfanf sxxgar Ixeof 
irxdxxsf ry as a feafnre of lEJrifisIx agrioixlfnr© af fH© 
end of fixe sxxbsidy jieriod. 
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Tlxeoref ic£tl I=*liysics. 

JE£ d^rhcLt^'u.cJh <l&r Heransgegelxerx von H. 

Oeiger nnd K.arl Soli ©el, Band S 

cfer ‘Utrhiil ^tcx.'T're^'n^ 

JKTor^^er. aciv h~ 6S23- -SI -60 gold marlxs. 

Band *7 : Jkt dor JtiJbssi^e.'n> -a-rxd 

JSTdr^^er. if©digi©rf von lif. Orammol. x.i 

“H 413. 34-60 gold rnarlcs. (Borlin : dniixxs 

Springer, lOST.) 

(:2!1 o-w- X^/x2/«xc« de^xx^ered c&t thue 

oj^ JLfe.i^dLe.'n. ^ 33y B. A. Borenfasi. 

A.xxfIxoxTised franslafioxx l>y X>r. B. Sillxorsfein 
and -A.* B. B. Trivelli. Vol. 2 : 

edifed l>y 01ay-«J olios ; W'wvt'ir€»^'y axxd 

JPrcwKMas6^i<y, edifed l>y X>r. O. A.. Orommelin ; 
Th^ of JF^adxa^^oxx., edifed l>y X>r. A. I>. 

BofeJker ; CjPh^ X^Aeor-*/ aj^ edifed Ixy l>r- 

B- d© BCaas-H^oxronfz. Bp. xcii -+-410. (IL^ondon : 
]B4aom.llian and Oo., Bfd., lOST.) nef. 


<1) 
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BLB fwo volxxmes l>©fore xxs of Oeigor and 


a oomplefe anrvoy of fix os© jxorfions of fixe maflxe- 
mafioal analysis of fixe meolxaxxioal principles and 
fixeir applioafioxxs wlxiclx Ixave any Ixeazilng- on 
plxysioal plxenonxena and flxoory in fixe Ixroadesf 
aexxse of flxose fezmxa. Affer a jgxreliminary alxorf 
S€»cfion on fixe varioxxs axcionxafic aysfema of 
meolxanlos, fixe firaf volxxnxe ox»€»na wiflx an eacoellenf 
analyais of all fixe fxxndtanxerdai padnoiples and 
meflxods enxployed in fixe af fao^ r>n ^ flste aoOtnlxle 
X>rol>Iexna of djmamioa. 71xia4iB followed l>y a*iedhfcoacf 
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seefion on fixe ixnporfanf sxxlxjecf of diafxxrlxed 
mofions, fixe firsf sfep fo wards fixe solnfion of nxor© 
general prolxlems. Tlxese fw'o eeefions on general 
jxrinciples and meflxods are folloxved l>y a nnml^or of 
clxajxfcrs oxx fix© detailed apjxlioafion of fix© mofltods 
fo sjxecifxo jxrolxlems : fix© first of flies© is on fix© 
Icinemafics of a jxoinf and rigid Ixody ; flien fixer© is 

a clxapter on fix© geometry of forces ^incltxdirxg fix© 

grafxlxical meflxods, and one -wiflx fixe* xxsxxal treatment 
of fix© dynamics of mass i>oinf systems and of rigid 
Ixodies. GTljis volxxrao coxxclxxdes wifli a seefion oxx 
fixe ajxjxlicafions of dynamical princijxless fo feclxnioal 
jxrolxlems, and a final sliorf sx^efiorx on fixe Ixearing 
of fix© sjxcicial and general relativity flxcorios on 
fix© jxri-rxcijxles arxd r<?>sxxlfs of fixe jirevions general 
f Ixeor ies . 

Tlxe second and smaller volxxrrxe fx’oafs of fixe 
meclianics of fluid media. If commences xvifli a 
section on fix© formxxl flieory of ideal fiixids and fix© 
xxsxial jirolxlems vdiicli are xiealf 'wiflt in fliaf flxeory ; 
tlx© seoond section contains fixe usual and familiar 
f Ixeor© tical ti-eatmenf of v'iscoiis fixxids. Tlxet tliird 
and foxxx^tlx secjtions deal xvitlx fixe various ^xoinfs 
of inf ©rest w'lxiclx arise in fix© fooliixical applications 
of fixe siilxjeof in Ixydraxilics, fo sxxclx protxlonxs as 
xvafer flow and projxoller motions. Tlxe fifflx sesofioix 

treats of fixe dyxxaxxiics of gases ixxclxidixxg a dis- 

exxssion of fxixite streaming and fixe Ixook is 

completed l>y a long and oonxjxneliensive secfioix 
on capillarity. 

In Ixoflx volxxmes, Ixxxf perlxaps froxrx axx Bnglisli 

■point of view" nxor© part icxxlarly iix fix© second, fls* 

details of fixe froafxnenf of fixe separate sixl>je.cts 
are on familiar lines, l>xxf fixe clxoioe axxd axrrangx'- 
menf of fixe matter represents a definite ant^ 
oax^ef xxlly plaxxned compi-onxise Ixef'weexx fixe inf ©xxselv 
maflxemafical treatment of fixe larger treatises aix<l 
fixe ptxrely desciripfive plxysioal ones of fixe fexet- 
Ixooks. .Bixf if is flxis oarefxxl Ixalance wlxiclx in 
everywliere maintained Ixefween flxe^ m af Jxenxaf ical 
analyses of fixe snlxjeof and the pxxrely descriptive 
exepression of fixe xxnderlying plxysioal principlt^H 
and results, wlxiclx is fixe most pleasing feafxxre of 
fixe xvlxole xvork, and will flxerefore commend fixes c 
volumes fo flxose ■wlxo aare attempting fo olxfain a 
sane outlook on fixes© sulxjects in parti oxxlar axxd 

pixy sics in general ^a sonxe'wlxaf diffioxxlf nxafter ic 

fixes© days of wave meclxaxxios and matrices. 

Tn Bngland flxeorefical pliysios, or * applied 
‘maflxenxafdLcs,* as sozne of xxs like to call it, Ixas 
xmf ortunately fallen Ixet-W'sen two stools^ — olxafi**^ 
in our university meaning' Of tlxat w^rdl* On ;oi^e 
Ixand, 'we Ixave fixe nxatlxenxatioian, do^ng' 
applied matlxematics, ' is, as a set of ,a^oxxis 
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on wliioJn ol»£i«jni^es csbXjL foe wit>fo t>fo.e ixustmuatatejELfos 

ot i>txi-e jnfxa.t/foeziGL£Lt>ioe, wfoo focbe lese ixixtieres^ in 
ma.in'be^inLlrL^ e. xHltvei.l oon'fceicstv foet-ween -tfo.e sufoieoti 
aEfcjn.<i tifoe real faot:>s of life ffoan. in ofoftainin^ an 
eacacti »olnl/ion of a dLiffi.oi:ilt> and ar-fifioial jaarofolem. 
<>n -fclie oflior Ixand, w'o foavo fine ejcjnerim-enf al 
X>fo 3 ^» 5 olsf Av-iffo litifle or* no maflnemafioal fr^aininia; 
axxd a firemen do »vi.»2^ioi<>n8 affifnde t>o wards 

an^fliing ixx\rolv"ixn|gf a donlde infoi^x'al or* fine ear/ 
of a veotor, wfoo does jxof realise, ffoorefore, ffoai: fixe 
mosf general maf foemaf ioal e 3 cj>r€’‘Ssion of a jxliysical 
i*osia.lf is j 5 rol>afol>^ fine mosf d.ofinife, ooneise, ele^anf , 
and illixm-inalriri^ o> 5 r 3 pression of flxaf rosixlf fixat if 
i*^ j:>ossifoIe fo ofotaixi 

mxfoi’fmxafe sfafo of affairs will eonfinne 
so lon^ as wo refuse fo rccojEjnise flxaf ffoeorefical 
l>li;v^sies and aj^iyxlit^'d rn aflxemafies are reall;>r one 
and file same sixfojects, and fhaf if if is xxecessary 
for tlie xnat liernafieian fo «io ffoeorefical jifoysics 

to maiiLfarn liis nxenfal c-'ciixiliforiiim as many of 

ns feel— if is ♦^ven more nc'cc-ssary for ffoe jxfoysieisf 
to do a]p^>!ied maffoomafics fo exxal>le foim fo 
«i |>jireoiaf o ffoe fall meaixin^ aixd foearing of fois 
1 A^]f>eriiix<.'xxf al a-v ork: ; fonf if is some snofo eomj, iromise 
foe’ll wei'n oiir 7>rosenl v^ic^ws of ffoese fAvo sixl>Jeefs 
is otTc^red in flxese fwo fooolcs tfoaf sfoonld really 
1 k' fafct'ii foy l>ofli sefs of sfndeiAts. 

l-foweA'<*r, ffojH ^xxirely domesfio niaffer foas liffle 
to do wiffo ffoe tAA’'o fooolcs foefore \is, excoejpf ffoaf if 
1 minces ns fo commend tlienx fo onr 3 :>foysicisfs axxd 
inaf foemaf ieians more strongly ffoan nxij^fof offoer- 
v\ rse foe jfcoessary. TVjiarf froni ffois, ffoe f av^o 
volumes are w<jrflxy models of A>irfoaf a * ixandfooolc * 
K-axlly sfooixld foe, xxxxd av'o may ooxx^raf xxlafe ffoe 
winf liors in 3 ^>arf icnlar , and fixe odifors and i>xifolisfoor« 
111 pfeneral, on ffoe really sxxccessfnl aclxieA?'emonf* of 
tins j>ajd> of ffoeir 

(2) T'foe second volixnxe of X^oroxxfai’s leofxxres is 
III foixr sec f ions, dLealizxg se^parafely and resjxeofiAi^esly 
w iffo flxermodynamics, enfroj>y and jxrofoafoilify, 
the ffoeory of radiafion, and fixe ffoeory of tgi^xxanfa. 
I’lie fxrsf s€^fion, on ffoernxodynamics, coArers all 
tiie xxsxxal fojxics of ffoe foxcf -fooolcs on fills sxxfojeof, 
iiiolndin^ ffoe applioafions fo ]pfoase ffoeoiry and ffoe 
ax>lxioal ^eonxefrioal f xreafxnenf of fixe i>rofolems 
tiiaf arise ffoorein. Tfoe second seefion, on enfrojxy 
and jprofoafoilify, oomnxenoes ‘wiflx J^olfa&xnaxxn’s 
<le<lxxcfion of ISdaacwelJl^s law, and ffoen disoxxsses 
<i!ifofos*s nacefixod of oanonioal and mioro-canoxxioal 
an ^emfola^S^s and ffoe sf af isf ioal deiinifions of 
witrojpy^ ffoird seofion eonfains one of ffoe 

few ^oofuslsfenf fcrcwi^finenfs in eacisfenoe of ffoe 
fiiiid^Buqaenfal laws of ,ffoe ffoeory’ of radiafion* 
tixiisfoin^ yirltiht. aeana% 

3SSro, ^ 
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jof f foe f nndaznenf al fnnofion. 'IPfoe lai^lli^setyfion, on 
ffoe ffoeory of o.o.anfa, j^Ares in foroad dnfline lEfcOfor^s 
ffoeory of afoxnio sfmofure Aviffo ifs 

foy I>efoye, JEIjpsfein, Somnxerfeld, and offoers, and 
also ffoe main af>pllcafions of ffoe same ideas fo 
ffoe ffoeory of ffoe maferial sfafes. 

Tfois second Arolxxme differs someAv^foaf in ofoaraefer 
from ffoe firsf Arolxxme, in ffoaf if deals in a raffoer 
less sjpeolalised nxanner Aviffo fixe sixfojecfs coArercsd 
in ffoe fifles. U!7foe separafe seef ions of ffoe ;prosenf 
foook: are in £acf more in ffoe naf ixre of inf rodxxof ions , 
fo ffoeir resjxeofiAre sxxfojeefs ; and jpresenfed as 
flxey are Av-iflx fixe i^eneralify and all ffoe ease and 
i^race of I^orenfaa’s irxixnif afole sfyle, flxey ooxxxfoine 
info a really ejccellenf fexf -foook:, admirafoly sxxifed 
for ixse foy sfxxdenfs oommencin^ a ffoeorefical sf xxdy 
of ffoese sufojeefs- ISacfo seefion confains all ffoe 
essonfial ffoeorefical axxd xxracfioal defails of ffoe 
fox>ies if foandles and is as oonxx>lefe as ^possifole in 
ffoe limifed sx>aoe alloffed to if. 

Tfoe translation is xixxforf xxnafoly not ni> 

fo fixe sfaxxdard of fixe jxxeArioxxs Arolxxme. TIxe desire 
fo foe literal Ixas resxxlfed too freqxxenfly irx clxxmsy 
sonfeixoes in nnxxsxxal ^rammafioal forxn, -wfoiefo 
ooxxld easily foaA-'-e fooen recast ixx a clearer and more 
elegaxif form ; and oooasionally ffoe sexxse foas 
disajxx^eared entirely from fixe text. IB^or e3c:amx>lo, 
ffoe x;>forase ffoe A^rfoole can foe affrifoxxfed a definite 
fr«^ exxergy,^* Av-lxiofo occixrs on 45i, and ffoe 

italicised jxlxrase on x>. XSV, nanxely, ffoe resnlfs 
of a lottery oan acqi^xxainf xxs AAdffo ffoe real state of 
a system,’’ do not oonArey mxxcfo fo a reader xxn-* 
fanxlliar Aviffo forei^?n ^gpraimxnafxoal form. Tfoese 
folemisfoes, foowoArer, alffooxxgfo frec^xxenf, are not 
serioxxs enoix|^fo fo jxrcArenf ffoe reader from ^effin^ 
ffoe fxxll sexxse of ffoe text very easily, and ffoey do 
not ffoerofore materially detract fronx ffoe {general 
exccellence and usefxxlness of fixe fooofo. 

O. IBL, 

A Record of F^foysiologjy in Grosd: ISrifmin* 

JT jRAyia/o/o^y. Axxf foor Xndexc f o 

Volnmes 1 fo BO, fssxxed foy ffoe Pfoysiologioal 
Society and ^xxfolisfoed as a Sxx^pjplemenf fo 
mr€mArrh€MX , JTxme lOSS, il + 231$. 

fX^ondon : Oamforidge XJniArersify £*rei^, 103S.>- 

net. 

XX£2 p»re-eminenf ^osit^on of Bnfisfo x»foysiolojgy 
is inseprarafoly oonneofed ffoe 

A?irfoiofo was dri 13*73- foy 

^^Ixe ^fe Sir ^B^Usfoael 3B*Osfer and A. 0« X>ew-Szniffo 
fwo years after ffoo - lE*foyslQlo|^paJL Sooxofy, was, 
started on ffoo initnafion o^. Sir ^l.Snrdon SUundCTson. 


T TTJEtJS 




004 : 


T ZIRJS 


[Oo’roaBOBSK ^O, 102S 


jLjnLt^x‘&at,ixxf^ ** Hiisttory of t^Ho I^lxysiolo^ofi^l 
Sooioty diiirin^ ifa firat. fifty y©a.r» <lS"7fi~1020), 
wjritton. l>y Sir Eclw«,r‘c3[ Sl:ia.arp©y-So>i«tf©r, w«ts 
fciroui.gli.'t; ouLt £L» SL s\i-X>I>l-om©n‘fc to tl;!.© lawst 

X>oo©n3.1:>©ir (juidie. ro's^iow, IN-A-TTr^,®:, JVIa^r. 31, jp. 401), 
Axxd xiow *wrx fibiitHojr indox to volumes 1 to OO of 
tlie jr €yu,nrh€xZ (13*78 — lO!^^) Ixats l>oeo issued cls sl 
swY^j>lej3a.oin.t to its duxie xiuTri.l>er. Tfiese t’wo 
suj^jploMcieuts liCLve atj>i>rojpi‘ia.toly «t|L>j;>o43Lred c?lose 

to^etlxei-, for tlaey cover j:>rj£xotic«-lly tHe sa^xicte 

tHo .^xxj^ustt^xx ^]pcriod of J3ritislj j>liysiology , diirixx^ 

cblxriost tlie 'wliole of v^lxidi tlxo v^ja,s uixder 

tlxe editorslxij^ of tlie two Oti.mil:>ridge j>rofessors, 
3VTiclx«3bel IToster etrxd 3 , JISS". l-^stxxgley. 

over tHe jxat^os of tlxis iiinii>or‘taLXit x*eoord, 
tile rea^dor fiii<ls tliat tlioni^li no one lias eon- 
tri tinted to every volnmo of tiie ejfo-x«.rx*.nZ, tHe late 
l^rof. lL<ajn|^l€=^y ’s name ajpjpoars ixi all bnt sixc, l>ein$? 
atisent from vols. SI, S<>, 3S, 34, 44, and SS ; tliat 
Sir Edward Sliarjpiey-Soliafcr liad yiajiers in vols. 

3 and fiO, vritli many in l>etweori , and tliat Sir 

Oliarles Shorrinf^ton’s name first ay>f>ears in vol. 
S and steadily oontinnes to nearly tlio end. A. 
distinction is made lietwoe'n tlio JT o nLir'rt.<JLl 

and com mnni<^at ions in tlie JF*roc€i^dtiiff^ 0 J 9 of tJi^. 
j[^h/y&%otoyi<:iciX 'wliioli first ax>x>^«tred in vol. 

4 of tile dTo^r-rt^X ; tlins among tlie 123 entries 

nndor tlio late JProf. JL#angley’s name tliero are no 
Iciss tlian 32 jiajiers in tlie •foxx.ryxaZ, tlie remaining 
40 lieing in tlie of tlie Society. ffis 

successor in tlie Oaraliridge cliair of jiliysiology, 
Erof. Josejili IBarcroft, malces liis first ajijiearanee 
in voi- 20 (in 10€K>), and so far lias made 03 con- 
triOntions, of -wliicli 30 aic jpajiers in tlie *J<yic'r'n^Z 
and 27 oommimications to tlie Eliysiological 
Society - 

jA noticealile feature is tlie large nnmlier of 
oom liined jpa^iers ; tlius tliere are tliirteen l>y Erofs. 
Stax^ling and Bayliss, Tliere is also mncii evidence 
of tlie stimulating inflnence of tlie senior on tlie 
Junior -worlier in comliincid antliorsliiji ; tliis is 
sliovirn, for .ea::ami>le, in ■ 40 ont of tlie 03 Entries 
under IF^rof. Baroroft*s name, in 30 ont of X>r. 
•T. S- IHCaldano’s 43, in 41 ont of tlie 123 entries 
nnder Brof- I-angley^s name, in 10 ont of Sir E. 
Sliari>ey-Scliafer’s list of 30, and in 20 ont of tlie 
40 standing to tlio credit of tlie late X>r- Sidney 
Binger, a most constant oontrilintor to tJie first 
eighteen voLnmes. 

Til is antlior inde:s is a most interesting record, 
an ex:tremely nscfnl source of reference, and a 
monnment, if it were needed, to ttie worlc of 
Britisli x>liysiologists. r 
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Omr Boolcslielf. 

W'Ho^t JBotrx.'n,^/ reaZZy Jtfeaxis * CyHcx^jpfterr^ 

o'Th of JP^Zo'n.Zst. By I:^of. dames 

Small. Ep- 200. (Eondon : Oeorge .A.lleii and 
XJnwiii, El^-, 1023- > O^- net. 

A. ax.A.:NCJEC at tlie illnstration at tlie beginning of 
tills booE, 'wliioli illnstratcs tfae advcntnrets of 
rnxming sap, is snfficient to sliow tliat tlie booE 
is constrxicted on nnnsnal linos. Upon critical ex- 
amination, probably any regular reader of T^atxtuzej 
could find some section w'bioli migbt undergo 
alteration in tbe interest of ac<;uracy. At tbe same 
time, most readers ivould regretfully disclaim tbe 
capacity to produce sucli a boob, and tlio vast 
majority w'ould agree witli tbe reviewer tbat its 
production is a definite gain to botany as •well as 
to tbe community. 

Tbe text bas evolved out of a series of l>roadcast 
talbs from tbe Belfast station of tlie British Broad- 
casting Oorporation, and somotbing of tbe vividness 
and spontaneity of tbe original sj^>ok:exi pbrasc 
adliores to tbis sligbtly xnore forxiial presentation of 
tbe suljjcct rxiattex*. In tx“an«- Atlantic pbi-aseoJogy , 
I*rof- {iHxnall seems to possess tbe rare faculty o'! 
“ getting bis ideas aoross to a general audience 
of all ages. Eor one tbing, be sees tbc^ x’oxiiaixoe 
bebind tbe routine tasb of tbe grov’er, tbe* maxiipu- 
lator and tbe vendox* of ^ilaxits. His lioolc may be 
rocomxnendecl vexy v'armly to tbe gexioral reader. 
It reminds tbt^ average maxi to w^liat t'xtt'xit bis life is 
based on tbe gro'wtb and xictivity of tbe plant* 
axxd at tbe same time it reveals very interesting 
glimpses of tbe fascinating and fundamental prob- 
lems tbat arise as soon as bis iixterest is ax-oused 
in tbem. Tbe comj.>arison of tlie pla>nt w^itb axi 
inteimal combustion engine is particularly -well 
w^orlced oxxt. 

Brof. 3mall olaixxis tbat only tbree texsbxiicat 
terms are employed in bis twelve chapters, exxiKymes* 
osxnosis, and gametes. Tbe laxiguage is certainly' 
very sixnplo and non -tecbxiical, ixi vieAv^ of tbe fact 
tbat f undam exxtal problems in plant pliysiology are 
s<|[uarely faced. I>iffxxsion, if regaxxied as teebnioal, 
xvould have l>een a xvelooxne additioxxal term. It 
xnigbt have avoided tbo implication on p. 02 tbat- 
tlie sugar solution draw^s xxot -water xxierely, but 
salt also, into tbe osmotic cell. 

JR€t4ylifiGirs cx^i^hcL VcE-Ztp&B, JEfcy Brof. X>r* A~ 
Otintber^cbulsBe- Translated and revised by 
T^orman A* de Bruyne. ^12 -4“ lO plates. 

(Eondon : Obapman and iBall, Etd*, 1027.) 
not. 

Ex-motxxto valves have been rapidly coming to tbe* 
front during recent years for many and varied pux*- 
poses. Eor exaxnple, tbe building of large alternat- 
ing current povrer stations to rejuace direct oxxrx’eut 
stations scattered over a -wide area bas raised tbo- 
problem of wbetber it is possible to utilise tbe ol 1 
maebinery. Tbe invention of tbe mercury, axe* 
rectifier b.as in several oases prevented tbe old 
,xnaobines being scrapped* 3B'or broadcasting 
tbero bas been a great dexnax|d small jreo'^t^fiex'^- 
Valves are also .used to prepuce bigb^ 
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oe»olllett^ior>.a« -fco o^o-fc a.a ota.’fc-oixte ao eua t>o ;pro‘v-oxit> r-c^- 
^airao oujrxretxi.t>s^ t>o TrLea^suro small £tlt>ex‘xxa»'l^irL^oiix*rezi.te, 
amd for* xnaxi^r o-felxer j>osos . 

Tlio im^-blxod of ;pi*oclncing diroo-fc oia^riroxitj l> 3 r ro^fcary 
<5oxi.vor-1;>or*s orfc.t>ails Ixaving axx afition-daixli “fco loolt af^fcoir 
-fclto irota tying macliinory- IKlootyrio x^alvos nood vory 
JLittile* at-tiontyion . Thoro airo xactany dilf ox*on-fc t^y^xos of 
jroofcifiox* in xxso, oaolx involving a di±foi*onti j>liysical 
j>r*oooss. Ttio l>ost. Icnow’n aro tlio nxor-onry aj'o, tilxox-nx- 
ionio valv<?, oioot.i'olytio valvo, t>lioso -felia-t -prodnoo 
disoliargos t:<la.r'onglx gasos, and oon tyao*b x'ejotyifiesi^s - 

Tlio l>oolsL xindesr- nol-ioo is dividend int/O t;vi^o j3aT*t>s. 
'Tlie fir’s t part, givos a good acooiint- of t^lxo pHysioal 
t.iioox*y of “tlio aotion of valvos. THo se>oond part; 
■<iosorif>os t-Ho varions ic:inds of dovioos nsod in oom- 
nit»roo- arc valve is flic most, imporfaixt; in 

2>T*acfcico, an<3 large ixxcronry arc reef ific^srs "vvitli ont.- 
jiiits mcasnrcid irx flioiisands of amperes arci in overy- 
■<lay use. aiifliox* gives a very brief account; of 

t.lj<^ rm^rciiry jef rc?c*t.itier invented l>y -l*x*of, fdart.- 
iiisnn. 'X’liis nx<=»clxanical device is now W'dl Icnown. 
^Vn inferc^sting and nov^el use for valvos is for pro- 
•tlueing olecfric weaves of any desired sliape. T*lio 
mt^fliod is f»illy described- 'I'^liis boolc vdll lie 
.s|iociall 3 '’ iise^fiil fo reseai'cli pliy’sicisfs- 

5^V/c f ci-jriry C of 14 ''' orlrf ' 

ct /S'v/rt.vjy of T>€tt/ uVI m of J 'rlt€<■m^tlo'r^c^l 

< ^o'lfrttyi icti ix'-o.tyorL ht/ W ,* rtorhtoirh^ 

^ Vicryi/er**? O'xx C -ohlrt ct IV i 'net 
I^. •! . 14i’<>wn. l*p. i3c H- J4-H. (l-<r>nd<>n : Hir 

Xsaixo Jr^it.niaix and ^Soiis, X-it><l-, lOl^T.) Oc/. net-, 

‘'riixs liool^ appeal’s af a firnel.v’ moment, as tlie xfixos- 
tion of tlio f^it-xire of interxxational commxinication is 
one tliat nmst soon bo s«>ttl€^d. Oroat tJritaiix lias 
always talvt^ri tlie lea<l in snlimarine csonxnxnxxioation. 
It still i|>ossesses xxearly balf t.lie total milc^txge of sixli- 
iriax’iiio caliles in tlio w’<irld . Tlio price of cabling to 
JXew^ V"oi’l< was originally message consisting 

of iJO wor<ls and one ^loxind for eaoli additioxxal word 
averaging live lettt>rs. It is irow’ nixxej'jence a word. 
'^Vlxis caix bo gx-eatly redxxcod by tlio use of codes or by 
sf^xxdixxg deferred messages. I-^etter telegr«xxns are 
also corning irxto vise, tbe conxmxmication boixxg sent 
by post to tlie sendixig end of tlie submarine cable 
«xnd being sent; b 3 ^ post fronx tlxe receiving end. Xn 
tbo beam radio service between Xlritain and Oanada 
a post -ra.dio -letter telegram system is vised at a 
c*Iiarge of l^d. per word. We see no reasoxx to doubt 
t-bat tbe prices w^ill be still fxirtber reduced. 

^STotwitlxstanding tlxe remar liable rate at ’wbiob 
radio oonxnxvinication lias developed, siibnxarixxe 
cables still remain tbe principal means of telegrapbio 
iriteircovirse betw'een tbe xvidely separated countries 
t>f tbe -world- Tbe avxtbor of tbe boob under notice 
investigates tbe inberent costs of radio and cable 
systems ; bnt it is diflicnlt to arrive at definite con- 
<t‘l visions, as tbe rsbdio public companies do not 
sejiarate* 'tbe financial resnlts of their coxnxnnnica- 
tion services from tbeir manvxfactnring activities. 
Tbe desirability of having State or private oAvner- 
sbip of long-distance telegraphy and telephony is 
also discussed. M!any interesting data are given* 
and the bools: can be oommended to all interested 
in long-distance com.nxixnication. 
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: or, GTAs of Orewe. ®y Oeorge Qodwin- 

<To-day and To-xnoxrrow Beries.) ZOS- 

(Tfondon t XCegan Taul and Oo., Xl^td. * New 
^ Yorb : IE3. X>utton and CJo., lQ2fi.> 2s. fid. net- 
A. v:Ejnv strong plea for the humaxxltaxlan and 
scientifio tx’eatnxent of the orixninal. -A.t the same 
tixne, the author’s wholesale rejection of the death 
sentence for murder is a matter for considerable 
argument- IXe thinbs that the detenrent effect of 
hanging is of small moment. l.*et him visit a few 
of tlxe I-*ondon IxaxAs and study tlie occupants, and 
say if fear does not beep some of tlxexn from tabing 
the lives of their f ollow-oreatures. Why do race- 

csourse gaxxgs Avorb ixv gangs ? Xf’or oixe reason 

because of the individual’s fear of puxxishxnent and 
ho]f>e of avoidxxxg it in the crow’-d. There is, Ixoav- 
over, nxuoh very good sexxse ixx the boob, and the 
author's plea for the delixxq[iient child is sound axxd 
his peep ixx to the future of crixxic xxot far off w’hat 
will be truth . 

T/ie- ctrcct its ^-4 j:»j>lic:r:ryyoTis ^ X*rof. 

Ale>caxxder XT'ixxdlay. (Text-lioobs of X*hysical 
Olieixxistry. ) fcr>ix:tlx editioxx, revised axxd largely 

rewritteix. X^p. x:v -f- 320. (I-*ondon : X-<ongmaxjs, 
Careen axxd Oo., htd., 10.9- Od. net. 

X*'xi9imjw’s “ T?hase Xtxxle ” is too -well bnoAvn to 
call for a lengthy review on tlxe appearance of a 
nc^w edition. It is ixow five years since the fo^rwcLt 
Avas chaxxged in a neAN*" post- War edition of the boob, 
and tlie subje<;t is too Avell estal>lished to recjviire 
a sixxiilar drastic revision at the present stage. The 
pi’eseixt edition is. hoAA’OA^er, 28 pages longer thaxx 
its pre<leoossor, and includes a noAV chapter on the 
pi’actical application of oc|^uilibrium diagraxns, in 
addition to the xnodifications axxd additions that 
haA-'c^ bcicn made elseAvhere. The x'evisioxx has 
therefore l>een sufficiently thorough to ensure 
tliat tlie boob shall bo bept vxp-to-date, and tlxe 
purebasor of tbe sixth edition need have xio 
fear tliat ho is securing a xxxero reprixxt of a forxner 
issue. 

C^'W 4 ,tZ'i'ft,€*s of iSde.Ti,tifio ^Tvex.tcyfrL'y z for of 

J^ioZoffTf aad J%dZ^c.fiic,ivi.& tZc^siyrtofZ to 

tHo 'u^'icot.Z 'I^Gzrt^Z^ooZs ^ -^y iS^of. I>r- 

Wilhelm X-iUbosch. Translatetd fronx the Oorxnan 
by X*rof. XX. IX. Woollard. X^p. xiii 302. 
<L»ondon : Jobxx :3ale, Soixs axxd I>aniolssoxx , 

X-td., 1028.) 21^. net. 

Xt^ this boob X*rof. X-uXioscb attexnpts to deal Avith 
the facts of axxatoniy in suclx a way as to bxring 
them into the widest possible cox:Trelation Avith 
leax-xxing in general. Or jxerhaps it Avould be xnore 
corx’ect- to describe bis essay as the croatioxi. of a 
systexn of philosophy based upon speculatiorm oon- 
cerning the structuxre and developmental history oX 
the hunxan body. To many biologists such a mode 
of approach to the study of living creatures may 
seexn far too transcendeixtal to be of serious value ; 
but the philosophically-minded student may dis- 
cover a new interest in the dry bones of ana- 
tomy by indulging in euoh dey-dresnung as X*rof . 
lLiUbosch*s fantasies proyobe. , 
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JScl^^tor c7oe^ -rvot^ HoZct Hdfr»t^eZJ^ yor 

Gj^'i^'i.oruef e-aea^^yr&ssect l»^ 7h€st €i€>T^€t&j[iC^’ri4jl&rvts . 
oeat^, ‘t€frt.dt&rtcLlc€i €o yior* to <5or^€'«^oo■»^<i5 

tJho ^t^u-9^t&r*9 oS> ^T»,€Jtfrv'M^cri^>tri 'f^t&rt-<t^r7 jfor t7i,'L& 

or ccrvy otH.or ^ct/rt cyT I>r^'3r'CJ«.3B. JfVo n.oti.no is t€x,7ccn, 
oj^ ct.n>orh2fmcru^ oc>rn/rrk/iJt'n,'ioa.t'iorh^ 

®ivl^e*»ce o>T Su-jrvJLval of &. X^uzn^xi. JPoa'sonallly - 

X ofijWJK Just. t»e^e>u «,lr>le» to soo IN'wtcjtrxc of 18 

l:>of’oro lesarvixA^^ .ATooT*ic»cb foi:* «.u<lI xrxust u^lc: 

jpormission to i* 02 >ly' to tlao oditovicbl a-rtiolo ixx tl\a,t issxAO 
roforrixxg to xiny i-ojxort, 'wlaiclx, «.» yoix 'wox*o ^acood oxxoxxj^clx 
to «ul 3 :rxit» ostxxlxlislxod «tt loa^st u, 3 »r*'/x/x.«. ^/Vxcxe oet«o fox' 
tlx o e x 3 X>OT*ELOXTrrxgxlity of tlrao lVla,r*j^ox*y jxixoixoxxxoxxa.. 

*XTao «.xt.iolo rofe>x*j*o<i to is fotir V>xxt "wotxlc- Tlio sxxj>e»x"- 
xxo 3 :rma.l doos rxot xxxo«txx tlxo svx jxox'xxebtxxr'xxl - 3Evox*ytlxixxg 
xxrxxxst Too euocoi'd&rxt ^v^ritlx IN"a.txxT*o -vsrlxoix xxrxxlor- 

stood, Toxxt fox* Is^olc of oxcjxoi-iorxoo soiuo tliing^s tixQ.t 
oooxjir* xxxa.y' soorxx to xxs stx*ctxi .^<3 jexxxd orx:co 5 >tioria.l. Tlxa-t 
is xio x-ocxsoxx for rofxxsiri.^ 2 : scion tifio a.ttoxxtioTx to tlx€=»rix 
"W'lxorx x’oaJSOTUBtlxly ovidoxxcod. . A ooxitxxT- 3 r s.g^o, tiui 
l>x*04Bblcixx^ do-vexa. of a. dxoToicctl oloxnont x?v’oxxl<l Iiclvo boon 

rogax’dod €*.s sxxj>x>x*»xomrxa<l tfxox'o is xxo xxood to xrxxxltij-aly 

i xxst«.xx-OOs of tlxixxj^s 'wlxiclx -w-oixld lxa.vo Ixoorx disca.r*dod 
a-t oxxo tixxxo, tlxoxx^arlx as lcrxo'vi?'lo<3g-o f^x-cw tlxoy^ a;vox*o 
aocojptod and incox*|cxoa’xxtod into tfio lr>od 3 r of ox';^aniscd 
scion CO - 

’X'Jhio jpxxxrpaox-t of xny- art.iclo is to sTxoxav- nxcn of scioxxco 
tlxat sxaY^ox*noi*xxaal p>ljojx<r>nxoixa do tx.ct'tAo.lij/ ooa'n-r in 
!N^atxxi*o and oxxj^ljt tlxo 2 'ofox*o to Ixo stixdiod l>.y tfioaxa. 
X cannot acicojat" tlio i 3 loa tiiat soionoo fxas too xnaxclx to 
do to attoxxd to tlic^xn ; sxida xx.n attitxx<3o 'W'oold Ixavo 
oacclxxdod many no-w x’ocoprn i sod cJiscovorios. TJxo 
disco-xrory of radixmx xjltimatoly l:>r*oTco xxj.x tlao old 
jxlxysics and ojxonod xxj> a noxx^ xxtorxxio tlxcoxy, I 3 iolo^y 
“will no'V'ox* i>ro|crx*OMS so lonj^ as it is Ixnilt on tlio foxjnxla- 
tion of tlxo matorial coll and xnolocxalo and atonx s 
jxsyoliical jxlxonornona oloaxrly ir>oint tlxo -way to a 
doojxor xxndox*staixdin|^ of tlio moaxxini;^ of lifo. IMfy 
call is not to tlxo older- Ixiolo^^ists l>xxt to tlxo yooniKox- 
xnon^ foolixxg: confident tlxat somo of tli om liavo tlxc 
ooxxxrag-c and visioxx to follo-w xxjx tlxc no-w jxatlx into 
txnocjplorod torritoxy. 

On jpaA?o J230 ooxojixlaiixt is nxado of tlxo ** inadoc^xxaoy 
and oddity of tlto tests.’* Tlic tests ■w*ex'x» xxot inado- 
qt^xxate^ tlxoxxi^li tliey xnay ajpjxeax' so aftei* tlxe x'i^^ox-ons 
yji'nnin^ and slnortenixxg of xny x*ef>ox't on -wlxiclx yoxx 
insisted 5 and it is not tlieix* oddity x?^lxiclji slioxxld 
sxxx^rise yoxx, Ixxxt tlxe evenness of tlxe i*esxxlts. 

C5n ]pagre 230, ixar*. 4-, tlxe ^>lxr*ase “ xny nxxmlxer ** only 
signified tlxat it -w-as tlie nixxnlxer selxxcted l-*y 'W^altcix* 
oxxt of my Jot of slxeets- A. r-oacier* coxild see tlxat tJxat 
-was all X intended to convey. 

.■^oxx. also aslc in tlxe same j^>ara|^x’a|xlx -wlxetlio r "w ^e 
sij^ned “ all tlxe slxeets xxnder instmetion.” ’CTxe 
ansxvejr is Zt^To. Otlxer xnisaj-xjxi-elxonsions xvoxxld Ixavo 
<>een x*exnoved. l>y *ny full reixox't. i ixad made^ secret 
si|:?ns on some of tlxem, and othex-wise lxa«I talcexi every 
]xx*ecaution to jxrevent fx*axxcixxJent sulxstitixt-es of* xny 
sfjoots, l>xxt tlxese details Xiad to Ixe oxxt out for li^rorxrit-yr 
in tlxe version yoxx adxnitted. 'X’lxo ofojxsot of tlxe test 
xvas to see -w'lxetlxer liValter coxxld select and co^xxise 
nxxxxoLlxers in tlxe darlc and tlxen convey tixos€> nxxmlxers 
mentally to IMrs. 3L*itsselnxann, eiif^lxty miles a-way. 
ESven assxxmin^ tlxat l^Cariyfexy was aw^ake and coxxld 
see in tlxe dark, yoxx Ixave xxot even Ixe^xin to ojffer an 
esETjxlanation of Ixo-w- ^Kfrs- X#ita5elmaxxn sixxxxxltaxxeoxxsly 
•wrote tixose xxxxmlbers, ei|aclxty miles a-way, in a tiny 
yillag:^ w-itlxoxxt any ci nick xneans of conxx-mxrxioation 
-witlx JESoston. As -to wrlxat tlxe w'x:fter of tlxe article 
tlxixxks xnay Ixave Ixeen IWlrs. X.«it;selmann’s sxxoceesfxxl 
* slxot ’ at a sc|[xxare and a circle^ it nxnSit l>e x-anxetn- 
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Ixered tlxat slxe did not even know tlxat it was to l>e a 
dra-vfcdng- test, and tlxat 3Vfx*- XCvarxs xnii^lxt Ixave dra-wn 

axxytkin^ Howex’s, fx*xxit, aninxals, anytlxin^^ ; so it is 

xxnreasonalxle to attritxxito sixccess fo nxere clxaxxoe. 

wAs a fxxrtlxer test of Walter’s jxoxvor to see and do 
tlxin^s in tlxo dark, X may xnention tlxat, at a sxxlxse- 
x-j|[X*ont sittixx^ x>n Axx^. 0, iXx*. IVTxair, of Uonolixlxi, 'waa 

-witlx xne, liavirxjar Ixroxigfl-it; sorxxe x>ieoos oxxt oixt of a xnaj^a- 
a&ine to see if VValter coxxld xleoij>liX3r tlxexn axxd ^ 

knoxvlodi^c^ of tlxeixx to IVIrs. JL.it5BelTn*ajt:xn sittixxj^ simxxl- 
taneoixsly in Ixer own Ixorno in Oanxlxridjsare . 'X’-wo of 

tixose fraj^xxients Ixcx took oxxt of Ixis pocket and ^ave -l-o- 
■Waltox- in tlxe dark. A-ft<>r tlxe s^ancx=», 2Vfa,r#afery -wrote 
tlxe -worrls “ TJie 3Vfoon ” xxnd “ oke ” ; axxd tlxesx^ 

-words -wxri-o afterxvards foxxnxl to corrx^sfxond witlx tlxe 
slix>^ jxresoxxterl at randoxxx. T took a telojxlxoxxo call 
to JVlrs. X.*itzielTrianxx’s Iroixse, sxxd tlxx^y x*oi>oi'to<l tlxat 
slxe Ixad dra-w-ri a crescent moon follo-wx^d l>y some 
lxiero^^lyp»lxics (soc* X’i^. 1 ), -vv-lxiclx wlxen lies Id to a xxxirx'ox- 
reads as tlxe -word “ joke.” 

^ ’TO'S- 

yio. 3. <:or»y of Wh»«t. IVIrH. XjitasolrrxixrxTX -wrroto at- jx dlHtaixuo 

of 80 jnllfcts froiXTi tlxo ntSu-xioo of 1>. 

At tlie S4-xixxe sittin/u^ WaJtxxr r^lxoso tli<-^ ixxxnxlxc^r s 4. 1,. 
axxd 14 froxrx acalen«lar, arxd said tlxxxl- Ixe woxj 1<1 xxxxxke 
IVIx's. -write it Ixackxvxxrrls, iSlxo -w-rot<* 41. X ask 

yoti wlxat ixomxal x‘x-asoix cjould slxe iixxvo ixad for* 
"w^ritirxjs^ tlxis T'xxtlxcsi* tlxan arxy ot.lxt?r xtrxtx iTxiixation of 
two dij^rits. X^'lio siX 3 jr/£?estion* tlxxxt tlxis J»x<Jy, sittiix#jr 
sixxxxxltaxxx’joxisly, mill's a-w'ay froxxx tlxe CJrarxdoxxs, caix 
l>e axx acjcom^xlice of tlxeirs in fra-xxd is roxxJJy too wild 
to Xxe takexx seriously. 

"Witlx X'Ogard to tlxuxiilx-ixrints, tlxe -w»*iter of tlxe 
leading ai*ticle in IST Trcr arc says tlxat fexv of us could 
f'lraw tlxe yxxxttorix of our tlxunxlx-jxrirxts even w^lxile -we 
liavc oxir tiiixrrxlxs. ISxcactly, tlxat is wlxat xxxxxkes t Ix*^ 
tlxurrxl>-|>rint test so oof^exxt as an indivixlual cixxxract<*r*. 
XXe inxjxlies tlxat it can Ixavo notlxini^ to do xvitii 
survival ; l>ut sonxo yxsyoliical rosearoliers, inclxxdin;. 2 : 
xxiyself, lx old rzj9 ct 2 ^ tlxat a sxxrvivin^r yxersonality 

mii^lxt yxossoss a yxsyclxic l>ody or soxxl, Ixavinjoj a yrsyclxo- 
jxlxysical yxarallelisrxx -w-itlx tlxo yxlxysical Ixody -w-lxiolx is 
dead, Xf -wo eaxx yxrovo tlxis, -wo also jxrovf^ at tlxe saxxxc'^ 
time tlxat Zir'tdrvf/ 'rrveirt, are xxot nxtsre jxlxysical txodies 
only, Ixxxt jxsy<?liio Ixodies (sjxix’its, if yoxx' like > clotlxexl 
tenrxyxorarily in yxlxysioal Ixodies, Just as oxxx* yxlxysictal 
txodies are covered witlx clotlxes- ’X’H.o jxrol>k>xxx is *x 
l^rxsator one tlxan tlxat of nxere sxxrvival j it coxxcerns 
tlxe Ixasic natxxrt^ of oxxr e>tistence H^or& ccThd abs w-ell 

as IhoreitrMj'tKtr . 'N'o'w it is an indulxitalxle fact tixxxt 

'W'altor, dead for si xc teen yeax*s, does f:^i\re> a consistent 
tlxxanxl>-y>rirxt iix waxc, -wlxiolx is not tlxat of tlxe mediuxxx or* 
any of tlxe sitters. XXe olaixns tlxat it is It is ow-n tlxu*xxt>- 
nrint. Tlxe jxrint a^x-ees excactly witlx tlxxxt afterwax-*ds 
foxmd on tlxe rascor traced l>y 'W'aJter on tlxe nxomiiX;jar of* 
JExis deatlx, tlxou^lx tlxe latter slxoxvs only a ]p>ortion of 
tlxe ulnar area. XSitlxer, tlten, tlxese jprints are reall.% 
tixose of Waltex-’s yxsycJxic tlxxxxnlx, or tiiey ax^ jpro- 
dxxood fraudulently- Xt is xny Ixusxxxess as a researolxei’ 
to eliminate all yxossilxiiities of fraud, so as to jpreserit 
tlxis trexnexxdous txnxtlx witlx irx*esistil>le force to tiic 
scientific -world. 

Xi’inally, on my retxxm to America, in order 
eliminate every clxarxce of collusion uxxiless I ^ 

-wex-e tlxe oulfxxXt, X>r. Ox*andotx allowed xno to 
a sittini^ alone w^itlx JkdEari^exry $ lite aatxd xny aaslataat 
loein^ outside tlxe door-’ XTndear -tlxese - 
"W'alter caxne tXxroogg^Xx-, ti^Dced. ’VjHht.Ue M[argery*S .xtxoxi^ ix 
W'«WSI‘ jxirev’eofied feow^-- i?qpeal3kiiKi0 -^xr. 
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‘ voioo xaaaoiidUx^,* cbXk<l ±ijnkwM.y ^ek*v^ amo t>li.x"00 ^ 3 K;o^lletn:tr 
Mixarral>-i>**iaaLt>e, 'vir^ete feoxiiaci Ixebndl Azadl toot^ 

\iyr xxaodio«ia 'fcfitjao, ctzxci o-fcluefxnwriwo fxally C!c»n^> 

t-i-olloci, laox* footi l>eiri.j^ irx sjhioojs axi .<3 ait^oclcira^iS. 

Tlais * * etit^t>ixx^ is ■ajn.o.rxs'wora.lialo. Xti is tvlais 

ox'o'WTOi ctaxcl tirixixnjpll. of my ■vsroi'lsi irx ;p^sycla.ic5S,l T'osojaroiik. 
It- rio-w 0013^ rcsraas-ios for* sooj>t>ios t>o ebooo-f>±?^ -fclro jproof 
or ft> at.i:.a-clc mv" o^wra oorraooton.00 rrrxcl vor-aoitiy'. 

K. J. 

Sari JB'^'m'arioisoo* Oal., XJ-S.-A..* 

' 4 -. 

I on Iris way to ZN'ow JSSioalarrcl* I>rr- Till yard 

a lonpf lofct-or in r*oir>ly t,o t.lrro loading art^iolo in 
>3 A-rTmis of Ang- 18 - JSpaoo oonld not<» lio'wovor, l>o 
foorrd 1.0 p^nlrlislr t-lro lot.toi* in fnll, and as rnnolr dolay 
vv<»nl<l Iro involvod if if Irad to Iro sont to Ixirn for* 

ill >iricigmont, r;vo docsidod to aslc. a fr-iond wlio is an 
in tlio snlrjoot to oondonso it and yot inolndo 

t tic* saliorrt jroints- Tiro lottor* r'0]p r*osen ts tlris alrlrrovi- 
f <5il vox'sion of tiro original eornmxrnioation- 
W'o csannot tliiinlc tHat irr liis lottor X>r- Tillyard 
liics adtlc*id an3^ oogonoy to Iris artiolo- Ifo doos not 
4*tt.o»n|rt to rojrl^j^ to tlio A^ory irc’Ttinoirt x*onrarlcs -wg 
t«*iitat.iv-oly nracUi, acrd al>ovo all to tHo snggostion 
I liii t- t lio o>c|">oT*iT-nonts w'*<’»ro trot dovisc=sd Ixy liirnsolf. 
AIr>t*oovor, Iris attojm|:>t to sfiow* tlrat lio lra<l triod to 
I >r4*>.’<’«nt snl>sti tntion of tlio oalonclar slroots l>y nraldng 
signs is c*'ntir*t*!y tlrc^ irxai'lc. I^o s\il>stitn- 

iion wl'iator^'or rvas n€»<?ossary. X>r. 'I'’ill3^ax*d yrrorddc^d 
1 l»<' c*rit its W’^itlx a nomial <*>c;i >lana.t it>n 1>3" using <Jtll tlrc' 
r'n.lt?irtlai' stiootM axnd tlro-n liaixtiing or^or tHo rvlrolt** 
vtrlioxr i-oltl lo <lt> so l>y tlic% * Conti'ol,’ as also 
tilt I IN'lx*. I'CAi’^axrs l>y drtrwing tctt. tliagraxns wdic^n o-rx^ 
plix^’ixrg oai’d tJraw’rx Irai'xlta^artl from Iris orvn yxxrolc 
w'tiixld liavc? l>oe'>n srxffioion t- Instoad of orcf>laining 
\\-li,y Iro did tlicjso tlrixrgs, lxt3 s|'Xc*xrlo3 of xiorv orcjfrori- 
nK'xrts at snl>«o<^rxoxrt sittings,. Irofclr alono axrd -wit lx 
ol.liors. on ■w'lritsli wo do xiot irx-ojxoso to ooxnnrront, 

I3ofor€^ tlresso xrllcsgod * jxsy dries * jtrlrcsnoTxrona oan _l>o 
nooojrl.estl l>y tiro soiontitio w*orl<l, tiro xnotlicrd lo^’' w^lxicslr 
fxzirorirxrc^rts aro ooneluotod w*ill Iravo to Iro w-lrolly 
vt'^x'-^isod. Tiro xrovol atnrosirHoro of tiro soaxroo room 
iortl tiro unorcfTootod ovoxrts -wlxiolr talco x^laoo tlroro aro 
i>fton ax>t to Irlind tlr«r now^oonror to l lro farrlty scsiontifio 
pi'ociodxxro tliat ^rrovails- Tiro olrsorv^ors aro rrovor 
i-t'ally tiro o>ci>orirtrontox's. Tlro^’- aro tiro ol>odiont 
•i-x-an ts of tiro * CJontrols,’ W'lro dix'oot tlroir aotions, 
tlioir tosts, axrd tlroir gonoxral lOolravLorxr- If tlroy 
ivi ltixnjrt to assort tlroir arrtlrority, oitlrox* tlroir jpxrosoxroo 
oorrsidorod nndosiralolo, or tiro * Y^lroiroxxrona ’ ooaso- 
'riio oonolxxsiorrs of tiro ^orlronno Oorrrrrnissioxr a fowr 
N c'ixrs ago tlrat * i>syolrio ’ jrlronoinona tond to doorosM=»o 
ill irrofxortion as oorrtx’ol ooxrditioxxs aro ajrjrliod, admit 
*->i‘ fe^Av if any oacoojrtioxrs ; axrd rrntil l->i*- Tillyard ’s 
vt*.-;irlts aro ind€A|r>oirdontly ooxrfrmrrod rmdor myrolr xnoro 
nfj:i<l c*onditions, axrd writlrorxt tiro flarvs indicatod 
irliov^o, it wonld Iro xraslr to suxrjposo tlrat tiris oaso 
prtividos Irottor ovidonco for tiro, sxxirorxrornral tlian 
tlioso Iritlrorto rojportod- ISxrxrroa, ISlArrxT'Et^,^ 

c;ax>ilJLary I* jrojpo artless of U^olst CSr-amalaar l\fe<Sla. 

"I'lxjs followdlrg O3ifl>orimont nrxry Iro of int-orost as 
pmx-iding a -vory siatr^lo and dirocst raoarrs of domon- 
Hri-;i.t.ing ^Ero Irolra'vrloxxr of a granular modimn in rogard 
<‘.ax~>illary jrroiportios and tiro Oslrorno XXoynolds 
An o3<c»ollont matorial for tiro jprxr|:>o»o is tiro 
Icnowm as * glistoning dow*,* w'lxiolr oonsists of 
T*ii»Mjito sjp}re»a:*i.oai l:»oads of .glass of “"oonsidoralrlo xmi'- 

f<n*i»iity* 

A ^ ra a€9f> xm witlr ono arm 

ion i,od l>y. a l»nrott,« -wltl*. doya'Wa-Mbxorod st>oi>-oodc., 

Mo. 


'wrlrilo tlre> otlror arm tomrinatas in a Ktrc^lmor fxmrxol 
containing tiro glistoning dow* or otlror xxrodimn. Tiro 
af>]paratns is fillod witlr 'wafcor so tlrat tiro glis toning 
dowr irr tiro fxmnol is doodod- Tlron l>y sixnjrlo manijpn- 
lation orf tiro Imxrotto stojr-ooolc tiro wator loAtrol oan 
l>o lo'worod ixr stagos and tiro wator in tiro voids of 
tiro glistoning dovr svrlrjootod to a p>xrossuro dofioionoy 
-inox’oasixrg at oaolr stago. Tiro rvator dlra-wn oxrt of 
tiro modixrm oan Iro olrsor vod on tiro fc»xrjpotto soalo at 
oaolr stago. In a jrartiorxlar oaso tiro moan jraxTtiolo 
radius w*as r==^0*01il om. and tiro matorrial sirowod a 
nc>ro-sj>aoo of alrout 30 jror oont of tiro total volrxmo- 
If tiro jprosstxro dofioioncy is orcjrrossod in torrns of iT’/r 
(£/'* s= surfaoo torrsion of licluid), tiris allows of diroot 
oomjrarisorr Irotwoon casos in w-lriolr diflforont matorials 
and lic^uids ax*o rrsod- Tiro following jroints can. l>o 
olrsorvod z 

( 1 ) Tiro drst stago, wlxioir oovors suotion valuos 
from zoro to alrout 3T/r*, is marlcod l>y a tiglrtoning 
of tiro -wator film roxmd tiro surfaco layor of j>ar*tiol«As. 
Tlio surfaoo a^rjroaranoo olran.gos from slriny to matt 
in coxrsoc 3 _rionoo. Tiro matordal rornains saturatod, tiro 
anrount of w-ator yioldod Iry tiris surfaoo olrango Iroing 
vory small. 

CH-v-or tiris samo rango tiro Oslrorxro K-oynolds 
off 00 1 nr ay l>o domonstratod (namoly, tiro anomalous 
dilatatioxr of a grarrrxlar modiuxn uirdor oomjrrossion). 
If tlio svxx'faoo of tiro glistoniirg dow is loaded an 
o?ciransioxr talcos jrlacjo cauwixrg an incx-<Aaso in tiro 
volirmo of voids. Tiro oonelitioxrs crllow tiro txra-fcorial 
to romaixi satrrratt^d so tlrat -vA'ator is drawn out of 
tiro fc>ux'c’»tto witlr a sliglrt ixrcroascr ixr suotion valuo. 
Oxr ronrovrxrg tiro load, rooovox* 3 ’- talcos jrlaoo, tiro 
o>c<!:oss w'ator roloasc^d oausirrg a moirroirtary glistoning 
of tiro srxz'faoo. 

It m»ry also l>o olrsorvoel tlrcrt tlrc» olrango of tiro 
W'atc^r filxxr froxxr tiro x*ola>cod to a tonsod oonditiern 
ov<’»r tiris x'axrgc^ oausos xr vory mar'lcod ixrci'oaso ixr 
rigidity' ixr tiro matorial, tiro ixroroasod stross Irot-woon 
tl»o p>ax*t»olos irrc'.roxrsixrg tlio intorxral friotion. 

All tiro alrovc^ jrlroxromona aro familiar in tiro 
Ixolraviour of s<’»a-sliox'o sand xix*ainod l>y a roooding 
tido and oornf rx'ossod try tiro foot. XJxrdor srxitalrlo 
oonditions tlrc^ rogiorral inorc-*aso in sxxotioxr duo to 
ooxxrxrrossion axrd dilatation may Iro oorrsidoralrlo- 

(3) A.S tiro 'sxxctioxx risos xxlrovo tiro vaJLuo 
tiro vA’-ator film Irogrxrs to on tor tiro matorial at tiro 
Xroints of Icrrxst rosistanco, at tiro largest surfacso 

X>or*os. Tiro olrai*ac:tor of tiro sX>aoo is tlrat of a 

numlror of cavitios oomxxr\.xxrioatirrg Iry ooxn|3arati-yoly 
narro-w x^assagos. ULoxroo tiro oxrtry of tiro film into 
a oavity is sudclon# *a»n o:?c jransioxr of tiro frlirr talcixrg 
jrlaoo as sooxr as it Iras jrassod tiro narro-wost jroint of 
tiro ontry x>assago. Xir otlrox* w-ords, tiro atxxrosjrlroro 
* Irlows a l>ut>l>lo ’ into tiro oavity. Tiris ontry of air 
oausos an incx*oaso in intc=rmal roflootion of tiro noiglr- 
l 3 >ouring nartiolos, so tlrat tiro xrrocoss is ovidoxrood 
visually oy sxrddoxr sorxrtillatioxrs of tiro sxxx*faoo nax*- 
tiolos. It xxray l>o watc?lrod ixr dotail witlr tiro aid of 
sxnxr.ll xnagnifxoation. 

(^4t) Tiro oxrtry of air in tiro alrov'o xnannor doers not 
Iroooxxro goxrc»ral uxrtil tiro irrossixro dofioionoy roaclxos 
tiro rogioxx of €i^/r, wlxioir xnay too rogardod as tiro 
avorago * oirtx*y valuo.* T'lris is ovidonood toy tiro faot 
tlxat loss tirarr 1 JRor oont of tiro ynoisturo in tiro 

? listoxring do-w^ is lost uj> to tiris jroint and tlrat atoout 
O x>or oont drains out w-itlr tout a sliglrt inoroaso ixr. 
-tiro ^Tiossuxro doftoioxroy. Tiro matorial xr.o-w 'toooomoei 

wlrito and glistorring a olrango wlriolr ooxrxros}ponds to 

tiro liglrtoxring of oolour wnon any w-ot grannlcur 
nxodimn eftrios. 

<S> 'Wlron tiro w-ator is .^allowod. to flo-w toaolc toy 
roduolng tiro suo-tloir. to 9Soro agaan.^ toutotolos of air* ax^ 
rotainod in ttoo ^poxc-os to ttoo oiistosat . of atoout Id x^oir 
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<3c>xik.ti of -t/lKo f.o'tiO.l S 2 :>».oo. THo "Loxicloixoy is etl'W'ays foT 
rxebrroA^t’or jz>l«fcc?t^s lo fill fix's t> vwrit;!! 'wlxiolx Ixs^ 

fclxo offoot. of f r'«.j:>|:>iri|ar >>\xl>l3los in t-lrxo l.cvr'^ox' oaei.vit.ios. 
Tixcsso t>xxl;>lxlos m.o.y lio nxeucio t>o jriscs to t.ixo sxxT'f*».oo l>y 
jarx-injEac tlxo ftoodocl ma.t.orioi.l . Tlxo inox'oxnont.s of 
xnoist.xxr*o t'«.1«:o j>la.oo «.t; Ioavox* v«,1ixom of j:>x''OSsixT*e» 
cioficr ionoy t.fiiatxx tlioso fox- dorox-oiaisinp!^ moistxxT'o, so tlxs.t. 
t-lxo siaot-ioxx — moistutT-o oo.t*vo 'wlioxx j^lottocl 2 ^o.ssti:s a-oxxxxd 
ix. fiystoi-osis loo2:>. 

A. fvillox* trofTfetiTTrioxit. of tlio sxi>>jx>ot., j>ij.x-t.ioxxla.x-ly irx 
T'oltxtioxx to soil stLi<Ji<^s, liss 1>ootji ^^iv'oij in t.lxo «y 
c>J^ <1*7, j>. 2<>-4- ; lO^T). 

WtT^X^JAIVX 13. ff A.TIMXCS. 

'It’lxo I-5.xil>l>t'>x' T3<^'st>«.x'o>i Tristit- nt-o of IVI *:xla,ya., 

XC.ixaxlabX. IjXiTTi |>ixx'. 


TTfxoox'y of li:.lootjrlcsxl IVfi^x'^tton of Ions, 
n'xxxc ol^jjocrt t>f tliis xxxxto is to slioxv tli*xt tlxo tlxx^oi-y 
of xnovin^ t >c>nrxcl axx-ifss a.s < lx>vtsloj.>t5< I l>y l-Colil i*tx,t isolx 
mad VV'oIxoi- o vt^x-loolcs tHo i iixoaij xi«.l 1.i'«x.nsf ox* of tlxx> 
oomrxxorx ion xxt tli<' I’xonndaa.i'y xxxxd <*.orxsoci|nx^ntl y 

x*osts oxx xxiiwoono<^| >t ioix of tlio ooxxditioixs orx tfxt^ 

‘ ixxdioa.tc>T- ’ sidx^ of Ixoxxxxd axry . I'^’or a. sta.l:>l<^ 

l>onixd«.T-y it is ixx^O€^ss«,x*y tlia.t tlix^ slxxxvox* rxxovin^ ion 
follox?v's tli€^ fa.stt‘»' iTxox’-ixif? orxo xi.nd Hotli slioxild inov'o 
*3i.t tlxo Mxxxxxo sj->o«^d . 'J''lxis lx*x2>2>ons xv'txon tlx«-> oon<^oxxtr-«-- 
tions of f ixes t’W'o olescti'oly tos ^ 2i a,xxd Jilt on tlxo two 
sidos of tl»<^ lxoxm«l*xi-y x*olatod X3 ls xxx tlxo ooixcbtioxx. 

(1) cL/n.^ = /^/r? j, , •w-ixox-e> <x xxnd «.x-o x-eswfxooti v'e^l v tlio oon- 
oori tx*a.t.ions of t lie> t^Iocstt'olyf x’'s ^4 Jt ax.nd JiJJ, xxnil ^ «x.xxd 
a.x'o tlxc^ tx-a.nsj'xox't xixixxxfc»x^x-s of tlx<^ ions ur'l. o.nd J3 iix 
tJxo olootT-oly te>s ^ I-t xxrxd JtU^ 

Xxx de>rixxc;ixx|^ tliis x'esljExt ioxx it is xxssximod tlixxt tlxo 
olootx'oly tos a.x'e» cjsoixi^^i^^f <^’ly dissociiaxtod strid tlxa-t tlxx> 
ioxxJ.o- xxnolxi li tiess xxjrxx constxxiit €xxxd ijx<Jo 2 >tsTxdont of tlxa^> 
ooxxoontx*xxtion. K olxlx*a.xxscs>i’s diff<sx*esn tixi.l esctxxtxtions 
axTO only tx'ixo for* xsonfintxoxxs ti'rxixsitions x>f ooxxoa^^xitr-a.- 
tioixs in tlxx> lictixid tlxi'oxxj^lx w-lnolx arx eslootrio cxxT'X'<>srxt 
is^ jpaeissixxj^, a.nd otxixxxot l>o oxctc-nd^^d xxs sxi<;)i to tlxo 
discsoxxtixxxxoxxs tfa.xisitioxx a.t tlio Ixoimdaxi'y l>otw'«cxn 
u4JJt €xnd JiJt. .f-Sotli Iiolili'xi.nsc?lx o.nd VV^olxoi- x'a^cso^^niso 
tlxis. Of disooxxtinxxoiis tx'xxrxsitioiis t.lxt^y ooxxsidox* in 
dota.il tHx> tx'a-xxsfor-oxxoo of ixxns aox'oss Ixotxndax-iess 
Ixotw^eesn txvo cixxxxooxxtt-atioixs : <i) of xx sirxf^lo olox^tro- 

lyto axxd (iil of a xnixcod solaxtion of sovox-al 

oloo txrol y tos w^itlx a ciorxxixxoxx ioxx, 

Tlxo f nndairnontal assxxxxxyxliori of Xvolxlx-axxsolx is tlio 
validity of Ofxixx’s JL^aw^ at xxll yxoixxts in tlxo elootT-oly to, 
and Is^olxlx'axxsolx slxows tlxat tlio to taxi txxxtxxIxot* of ions of 
any si^px <%rxt€'>x'inj^ ox* loav-iiri^ a Jaxyor* dxxx*inj^ tlxo intox-val 
is tlxo saxnrxo ■wliotlxox* tlxo olxari^o ixx ootx<5ontx*ation is 
oontinxftxTixs or* disoontixxxxoxis. JESotlx IColilx*axxsolx and 
"Wolxor* ooTxolxxdo tlxat tlxoy ax*o jxxstifiod in tx*oatin^ 
disoontixxxxoxxs tx-ansitions^ irxolixdirxK tlxat at tlxo 
l>oxxndax*y Ixotxvoon and JJJFt^ as Ixoin^aj a lixxxitinj^ 

oaso of oontixxxxoxxs transitioxxs, axxd tlxo xxxistalco 'wlxiclx 
Ixas l>oon ovox'loolcod sixxco tlxoxx oon sis ts in c5onsidoT*ixxgf 
tlxat tlxo diffoi*ontial xxcyxxations ax*o ajxjxlioalxlo to tlxo 
txovxndairy Ixotwooxx .A^JiC and BJEt, 

Lot vxs oonsidox* a 03 dixxdx*ical txxlxo of xxxxit cross- 
sooti on oontaixxxn^ tlxo Lonxxdary and assxxmo tlxat tlxo 
olootT*odos axro situatod at a gproat distanoo sxxcslx tlxat 
tlxo jxiTodxjiots of oIooti*olysis do not ontox* tlxo txxTxo. 
Ttxo oonoontration of tlxo tw^o olootrolyto.s aro rolatod 
as in ocynati^xn < 1 >- JNroxv, if a cxirx-ont tlxT*oxi^?rlx 

tlxo txxlxo, ttxoxro wrill not l>o arxy mixcixx^ of tlxo ions 
A. axxd 13, and tlxo oonditioxx of olootx*ioal nontrality 
xxndox*! yin ^5 tlx€> validity of Olxxn’s T.»aw* xvoxxld l>o xrnain- 
tainod at axxd in Ixotlx sidos of tlxo lxoc 4 nc!lar*y liad it xxot 
t>oon tlxat xxxox*o^ of tlxo ioxxs Jtt loavo tlxo lay or of tlxo 
oloctrolyto Bit ixxst oontignons to tlxo Ixoxxnciary tlxaxx 
on tor it from tlxo layor ^jRS. 3fn otlxcxr w*ords, tlxoro 
“will l>o arx oxccoss of ioxxs B in tlxis layor, wlxxolx^nxoans 
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tlxat OlxxjTx’s L^w* cannot l>o valid. A-S a rosxxlt of tlxis 
tlxox*o -wotrld l>o a drag' axxd axx ad jxxstixxont of yxotontial 
gradioxxt, w-liicli for tlxo steady stato w*oxxld moan an 
ocyxxal xxixnxlxor of ions Jt oixtoring and loavixxg tlxo 
sanxo Ixxyor dxiring tlxo interval iJt. 

Tlio xriagrxitndo of tlxo oxccoss is olxvioiisly givon l>y 
■f , w^lioro tlxo toT'xixs W'itliin tlx<*i kxraoltots 
aro rcsyxoctivoly tlxo trxxxxs|xox-t xxrxxnlxors of tlxo ion B 
in tl»o olocti-olytos BJJ. axxd ^Jt. O v<.M*loolcixxg for tlxo 
2 xr<*soxxt tlio consocyixoixt dx'ag on tlx«^ ioxxs in tlxis layx^^x*, 
wc find tliat a layer of tliiclcxioss w^lxidi is o<q|xxal t.o 
J~T . jt - (Jt, v\^iioro J^J is tlxo j>otontial gx-atiioxxt, ixx tlxo 
layor Bit, axxd is tlxo rixolxility of tlxx^ ioxxs Jt , w-ill 

lx’s doy>loto<l of txll tlxo ioxxs Jt if w’o jxxxt xxx tlxosx? ocy nations 
tlxo exxx-ront doxxsitios xxixd corxcsontrxxt ioxxs xxsx^-d ixx sxiclx 
oxcjfxx^sx’ixrioxxtrs. Ixx contrxxst fo tlxo €*oxx<litioxx in tlxo 
lay<xr BJt, tlxo A ioxxs a.l'W'a^^s nxovo in a. ‘ xxixifox*rix ionic 
oixviroxixxxe^nt , ’ as tlxo ioxxs JJ. w*ixix_slx txlovo 2 >a.st. tlioxxx 
alw'^ays coxxxe- fx*orxx tlxe- lxx;s ox* of olocsf x*ol_>''to Jt, axxd 

tlxo rx ixxrxlxc'x* tlxxis c*x*ossixig jxast- tlio ioixs .4 xxx-o litt-lo, 
if xxt xxll, affodrotl Ixy tlxo dx-xxg oxx tlx<* BJt sitJo of tlxo 
l>oxxnda,ry- 

n^'lxis corisid<:sx'xx.t.ioix xxlso x*7cy>laLxxs w-liv* it is iiooe*ssax*y 
to distixxgxxisli tlxo rolyf w'xtlx t lio slowx^i* xrxovirxg 

ix>xx as tlxc^ ‘ ixxxlicatox* ’ solxxtion. Tlxis distixx<*txoix is 
lxase?d oxx otc fxxrix'xxc^o, Ixiit is riot <;oxx* oxxxf >I at o«.l ixx tlxo 
tlxoxxry xxf Kolilx-axxscii an<l W^olxoi*. 'l^'lit^so coxisixlortx,- 
tions a.lso o>ci>laixx tlio o t>sorx*aX it >xxs of SStt^t^lo, of 
^A.l>ogg xxnd fiaxiss xx.ncl sxil>soc|noTil. x\*ox*i«^ors, flxxxt oc|xxa- 
tioxi ( 1 ) is xxtxt sxitl icit-ixt t.o tlofixxtJ^ llxo conditions of a 
slxax'jx Ixonxidax-x’ ox*oxx wlioix yxx*oy>ox* y »i*t^can t.ioxxs Ixax'f’* 
Ixoon talct»xx agxvixxst tlxo tlist ixx*l_>aTic*t*s i-osnltiixg from 
tfxe» Ixoatixxg olft'Ct of flxo cur-roixt ixxxtl fT*t*xn tJxo tliffc^r- 
<»ncos in dt^xxsity. !1V1 xxcXxxnt's litxs in t’X^ox»Tif yoars slxow'xi 
tlxat tlxo ad j ixstnxoix t of t^oxxcoxx t x*atioix y ><>st ix I *x.t t»d lx;v’ 
Klolxlranst^lx talc os yxlaco t>Til,%* w’itliiix »x snxall T*a.ixgo of 
ct>xx<*ontx*a.tioxxs. .A. yxayxox* oont xxixxing a f nllt'i* t i'c-tx-t- 
rxxtxTXt Ixtrs l>oon t'oxxxn nxnicatt*'tl fox- |>Lxlxlit?xxt ioxx. 

«J . Atxi^rcix Kic.TTCi?:. 

Tlxysical Oliornistry I -.alxorxxt.or-it's, 
l.Txxi vorsit>- C ^ollt'gt? of ^’ioioixco, 

02 l^yxixt^x* C?ir<3ixlar Koa<l, Oalontta. 


J^€>rl>aaigtl^ Slmrlc in tlra l^Jlvcr To*vvy- 
Oi^ Oot. 2 X lixxd a lotl.t‘>r fx-onx IVTx*. CSt^ox'go IVE. XCirxg. 
S^ixyxox'intoxxdoTxt of "VVatox- IXailifTs fox- t lxo IXivor 'Tow^x’^ 
Xi^islxory XI>istx-ict, roooi'dirxg tlxo cxx. 2 xtnx*o t>f axx xxxxtxsxxa. 
fxslx in' tlxo Tow-y on iSox>t. 30- 1-Xc> oxxolosod a yxlxoto 

grayxlx, liox-o I'ojxrotlxxcod (X^’ig. 1), fx-otxi -wliiclx it -wx**- 

clear tlxat tlxo fxslx xvas aonm^^bincx, firxxi., tlxt 

Toi'lxoagle* slxarlc. .At rxxy rocyrxost tlxo fislx xvas after- 
■wards soxxt on to tlxe> i^ational IVTxxsorxxn of Walx^s. 
■wlxoro it -will l>o inonntod- 

Tlxoro aro, of coxxrso, not a groat nxany dofinift 
x-ocords of tlxo X*orl>oaglo ronnd onr* coasts, tlxoxxglx tli< 
fxslx is 7 >rol>al>ly not xxncoxxxmon in some ax*oas. X>ay, ii’ 
“Tlxo JPislxos of Oroat JXritaixx and Ti-olanti,” givos al>oti< 
t-wonty-foxxr records for Oi*oat IXx'itaixx and fivo foi 
Xi'olarxd- II>r- 3'. Travis «Tonlcins, in “ Tlio JF'islxos oi 
tlxo JBrxtislx Xslos adds sovoral more, 

A.S regards Wolslx rooortis, X*oTxxxant doscrilxod oxx< 
from tlxo IVtonai Straits, -wlxonoo tlxo sjpocios Ixas somc- 
tirxxos Ixooxx called tlxo 13toanxnaris slxarlc s ono 'wai> 
vcraslxod against a jxior at Swansea in a storm i«. 
Octolxor 11^3^ <X>iIlwyn>, and niolcod njx nearly doa<l 
JT. JT. l>jroale, irx a yxajxor ontitXod *“ Sxxrfaco I^islxos oJ 
tlxo Xlristol Olxannoi *’ < TrGtn.jsrcMSf •ions o/* €y-cvr<I>i.^ 

JEJ vol. 21, yxart I. ; lists tlic 

X*orl>oaglo, l>nt doos not rofor to any jwEfcarticxxlaxJ 
instance of its doonrronoo j "Walton, XTlonro, a-ntJ 
'W'riglxt, in an aocotxnt nf tlxo fatma of Oatxx^gan J3*xy, 

* •• .A.%>er9rxitwvtlx Xxtetrftct ; s jK«xtii«i psrexx^urodt. for tt«A Ooixfereixcc 

of ftxo Ji^attioxxetl XJxxlosx cMl TiXosotxers. ISit. 
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ixiOlTl-Ci^ X*OX*l>CMaum:l^t» l3U.t> ol»SO*TVO '6]bL».^^ ** o£ <vo%xz^£»o 

c?or-»^«*iS>»cce x».e>a*c»l3r ci, €>oocM^^it>zx«tl 

_Lt is 'fca.lc.orx fi-OTix to tiancxc* ixx tHo JiaCoriLCtfi fi^tx-ctits 

( Jh*r>3pr*e»»t, ** Tlxo Vortoferetto Fetxxrxsu of ^iToxrtjK WguIos ). 

Tlxo cslxiof j>oiTi.t. of iotoirost »1t>oxxt> tine* TparewsoTiLt 
s:;| »o<^ixo.ori is tlxcLt it 'wgu& ea,xi^lxt ixx 4a, slaa.llo'vtr ’laolo'w t>»o 
j><»itAt. Isjtxowrt «.s tixo iBla-tslc 3r*^ool a> clisteutxoo* €».c€50T*ciiia.|g: 

IVti’- of a.f >]|:>i:*o3ciTO£i,te>ly too. milos froox t>xo 

jiiouitlx of too ‘Pfcivoi- Tox?«?^y, Aooorxfirx^ to tfxo stcito- 
of tlxo oox’eLolx^ ■fislxomrAS.o -wJno os^ojc^lxt it, Ixo ’w^a.s 
rt*t,A»T*rAi*xj 5 4a,l>oot S.30 from i;^l£briste]p]:xs.o. orx t>io 

of tixo ticlo, "w"liio>x wets &. * sj»ri»Af? * -w-iautor 

;x.t < ^«,i’rrA4a.r-tlrxorr 'Z.SO x*,ita[- ^xArVxcsrL Iro rxotioocl tiro cioi’sett 

tixi of tlxo slrxXT'ls: csxattirrisf tiro 'w^ettor, Jtio st4a.to» tlr«,t Iro 



H.in-lrox'oci Irris Irofitt etrrci 'woiat ixr frvxx'soit 5 tlxjBtt tlxo fislx fxjrst 
rt*t ir'a,tocl ixxto still slrerllowox* -wettox*, tltoxx., to xrso Ixis 
f>\\ ?r rvoxHis^ ** octrrxo for mo lilco et Irxxll, Irrxt 1 Ib^^iolcoci. it.” 
<^rrt*,xcfclly Ixo flTxi«liocl it off by «» blow w-itb etrx oei.x‘. 
My ixxforrrxsdtxt etdlds, “ It will xro do obt ixxtor*ost yoxx 
t<j iciro'W' tb«fet sovox*«rl xxotsrrroxx rr.o'W' irxforxxx rrro tbett 
tixt-y ockxx^bt fUsb dxxrirxc: ^Txxly etxxd ^xxi^xxst w-biob w^oro 
iMO l*n,clly »oa3PX*ed fiwsi to bo xxxxs«fclxr4a.blo-” 

'ri»o stoTxx4Bxob Oef tlxo sbcksrlc W4a,s o3cci.rrrizxod boro -wboxx 
tlu' fisb w«ks x*oooivo<i, bxxt wets foxxxxd to bo omjrty, 
"riii^ xxot tbo j>l«M20'to orxtor ixxto o, cliaoxxssioxrx «,« to 
tilt' I >r'ob4Btbility ox* otbojrwioo of «* ooxxixoxcioxx bot^wooxx 
l.>oorxxo«M» of tbo rrowy ^sbin^ dvxx-ixx^g tbo Icxttoir 
l>tri-t. of ^bo isoxxsoxx &xx<X tbo jprosoxxoo of opx^o- 

dstt.ry sx>o<ii^»o i*x d** rxooa* tbo ootxxox-y. 'Xbxs xxoto io 
ie»ci oxrxi|i3tl5r to ; dix^odt «i*ttoxxtioxi. to tbo xxxxxxotusbl 
c-ircM t rirstmxoo' '-Oif.: r boibgC' '.fotiiaid ' "ot otxcb ■ ■ 

<ii«ti*»ioo facxMHirx ' i£bd 

Xltr, sfxooinxoiix wdo sxxoboo ixo. loxxgstb, S 3 inobee 


xarxakxdxxxxxxmL jo^rtb, oxxd 3 © lb* woi;^bt. 3 :t is tbojrof oro . 
d 3X00,11 000 of its Idod, tbo l^orbooiyBflo ooxxxaoxoxxly 

ottoixrixa^ <■> loxx^tb of 3 foot euxxcL soxxrotixo.os of S bxr |LO* 

Oox:*x:bir JS^ 4 i«L.rx?scxB 002 r. 

X>of>a,x*tx3rxorxt of ZJoolo^ry, 

!!£^£Ltioon,l JNd^xxsoxxrrx of 'W^los, 

Oa,i*cli:fif * 


Tbo Origin, of tbo l>oxrxxxls - 

It bns booo sbow'o by rrror-i>liolo|i^io«,l stodlos tbot 
tbo domrrebtomo of tbo soTxritos of tbo vortobrefcto 
OTirbryo br*04a,lics rxj:> ixrto roosorrcsbyrrio, wbiob boooxrros 
tiro dorxrris xxxxdorlyirrg tbo ootoc£ox*xrr«.l. ooxKr^groxxoxrt of 
tiro slcixr of tiro dox‘sck,l s,rrcj dorso-lcktora-l ro^d^xxs ei»t 
lotxst* It is f roctxroxxtly stssxxxrrod irr toxct >boolcs tb«.t 
tboso setrrxo colls oxxt rxrrdor tbo xvbolo of tbo 

ojrridomris of tlrc^ oxirbr-yo axrcl so riso to tbo 

donrrris of txll ro.^acio»^«- Ixr tiro oetso of tbo cbiolc a,t 
lo4ast, tbis ebssrxrrrjptioxr is xrot jostifiod, for tbo rrrosoxx- 
olryxjrro doriv*>>d frorrr tbo dox-Trra.torrro is irrdistixx^fxxislr- 
txblo froTxr, adLxxcl bocomos rrrircod witli, tlra-t dox'ivod froxrr 
otlrox* rogfioxrs. Ixx tiro ooxxrsc^ of oortCLirr oxcjrorixxroxxts 
C€xrx'io<l oxrt witb a-irrcrtbox' objoct, I ba,Aro obtsdxxod 
ovidoxrco 'w^lriolr irrdictxtos stroirg’ly tlra,t tiro domrris of 
tbo lixjrrbs eLxrd IcLtors,! ro^iorrs. etrrd by ixrrfxliocttioxr of 
tbo voxrtra,! ro^ioxrs, is d ori vod froxxr coils of tbo 
soxxr«.to|rloxxr, xrot of tbo dorxrjxxtoixro. 

Tbo ore jxarixxroxrts coxxsist^scl irx tiro ^rsftirr^ rxyr*^*^ tbo 
csborrio-ollsLOtois of oi{ 5 bt-»day obiolcs of ooxrfcerixr 
tcxlcoxx froxxr tw-o-dtry obrebs- Tlr«r x'ogfioxrs xasod xt.s 
l^^exfts caxxro froxxr tiro siclo of tbo jpostorior orrd of tbo 
oxxrbryo oxrd wore boiJLrrd«=»cl by a-xr arrtorior lixro rvxxxxrlxr|g 
traxrsvxri*soly to tbo a^cis of tbo oxxrbryo a littlo bobixrd 
tbo lovol of tbo last sontrito foxrrrrod, by a lixro rxxxrxxlxrrg; 
arrtoro-jrostoriorly jxaraliol to tbo axcis of tbo obiclc axmd 
jxxst lateral to tbo xxxrsojgxrrorxtod %’'ortobral i:>lato, by a 
frostorior lixro tx*axrsvorso to tbo axels of tbo obiolc axxd 
ixxst aritorior to tbo rolic of tbo ixrixrritivo stroalc, axxd 
by a latoral lixro jrarallol to tbo axcis of tbo cbiolc and 
lyixrg at or xroar tbo y>ox*ii>bory <xf tbo aroa frollxxoida. 
TDbo ^zrrafts tbvts coxrtcrixxod octodox*rrr, soxxrato]ploxxr» 
sdl«'trcbrroj>l€!»^J^*'* aird oxrdodorxrr, brxt xro soxxrltos xror 
somitic dorr v’-ati VOS, axrd xro j>art of tbo vortobral plato. 
Obviorrsly xro modiaxr stmotriiros woro iprosoirt. 

Iir additioxr to cartilago« rojxrosoxrtirr^ axr attoxxr]pt 
to foxTxr limbs, and sogsrxroxrts of ixrtostixro (ixr two oaaos 
x’otrxrdod to form texbos), tboro xvoro {>x*osoxrt irr tbx*oo 
oasos aroias of slcixr vritlr a dofixrito xxrrdorlyixrj^ dortrrxs 
axrd yoxxxr^ foatboTXi*. ISvidorrtly, from tbo xratrrro of 
tbo oxcfxorimoxrt, tbis dormis oaxrxrot bavo oorxro from 
dormatoxxro rrratorial* Tbox-ofoxro it caxrro frorrr oitboir 
ixrt-ra-oxxrbr3="Oxric soxrratojxloxrx-, cborioxric somato^ploxxr, 
or xdlaxrtoic s^plarrcbxroTplovrr. A. xrrrmbor of ooxrsxdorai- 
tiorrs^ tbo disonssioxr ox wbiob -worrld occrrjry too xxrrrob 
sp»aoo ixr 'IM‘-a.txx»xc , ixrdioato tbat tbo dorrxris w'as xrot 
dorivod froxxr axry cborio-allaxrtoic xrrosodorrxr* Tbo ^ 
maixr jroixrt irr tbis comrorciorr is tiro ixrability of oborio^ 
allaxrtoio rrrosodomr to mvo r*iso to foatbors ovoxr ixr tbo 
}>irose>rroo of ojridorxrris <IIoad,loy, JgSo€»B, '^ , 

o- 1*7^1 ; 103B’>- Hoxroo tbo dorrxris xxrust bayo xxc»^aau^ 

froxxr tbo lo^aftod somatofrlorrr. Tbo oorrclrrsion is 
drawxr tbat dormis btrs two sorrreos of ori^gElxr ixr , 
oxrrbx'yos z tbat of tbo dorsal axrd dox*so -latoral roj^ozra 
is dorr vod , frortr tbo dorxxratoxxros of tbo sozxrito^ » tbat 
of tbo lixxrbs, latox-al ro^oxrs, axrd by i«xrx>lioatieob ^also 
of tbd voxrtiral ro^p.o^E^» dorivod fxroxxr tbo soxnai»l»Iot9ir. 

Tbo q^xrostiorr is disorrssocl at |3pcoator loxxgl^b ixr a 
fortboomirr^ xrxrxxrbor of ^tbo 

J5r«o2o£rjy crxrd .AffsditcBcadC JSey£&n.c^^ X wdsb 
to on:f>r«>sa to . tbo xrraxra^oxxroKrt of tbis jomrxrsd xxiy 
tbaxrlcs . for oo3nexrissiotr tc> xriaLbbsb ^tbio. xtoto. 

■ -..T ■ -30^ 3P*, ^draaaa^,. , ■ 

^y^broy*,. \ /v;'' 
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Oaieon *« * • Mi^Cojry * 

Tisr lOOS tilao »ooojnd «»€iit:l€3n of* “ Tfio I-ifo Hitstor'j^'' 
-A-lt>oiro,** lefc-to fciiar ^"'rarxcis Owltoxx, vt’^a^ j3xi.l>- 

li&ilrjLOci TVI«K5mill«.Tx £loc1 C^Jo. X-»f-cl. T’lxis 

«A.11:>urr». ooarx tr««ixxs Ixlfinrailc £tzxcf j>#-if>or* !:>>' 

xxxocbrxHi of "wloicsl-i. tio roo<::>i*fl €.1x0 H.ri<i 

ciovolo^xarxorxt of * olxilclresii ’ fx*ox»x tfio txpcoi^ of O €o 1 OO 
yojBtiTfc?- X ItxOpVO lE;oy>€ (ci9xxci. «krxx ooxxfixxxxio^^) «xxC5fx T*o<*ox*ci« 
of xxxy €-wo dei.xx^lxfox's fx-oxxx O €o 5252 ixx oxxo otxso, fxxxcl 
O €c> XG ixx €1x0 otlxoi’-, Soolx irxrli vi<lxia,l x*ooox‘tl» *tro 
of iri.€ox*os€ €o flxoso oo*iooz*r»Of i, Ixiif jgtx-o of li€€lo vtilxix' 
€o Ixiolo^isiff^ xxxilosM t-lxoro xxfxx xxx«.xa>^ of € 1 xottx. J\6^ tfxo 
socoxxd otXi€ioxx w'txja jxixV>liwliocl i-woix€v -size >’o«xt*» xxpco* 
tlxofo exx^o ■f>xrolxo.l>l ly" l:>y" rxox;v wov^^x-tx! lx^xTA<rIi-€icls4 of t lioso 
aJLI^vxrrxts oo»x€o.ixxixif 5 r-ooordss, txxicl it 'woxxlcl Ixo woll if, 
tlxo Oetltorx lo,f>oT*«.tox-y ixcxd «x li«t of tlxt^ xiaxxxxx^m «.ixc 1 
«bddiroM£!«oi 9 of tlio owixcj-<t« «o tlx^xt tlie* »xllxxxi»xs ooxild f>o 
IxoxTO’W'od fc>y tlxtxt leAlxorextoi'y for* «oixxo 
ixx'V'o»ti ^^ettioxx - 

I jpx'ojfxoso to i>T*ojL>txx'o «vio3x fx list for jr>rosoTAta.tiori 
to tlio O&ltoxx laoox-fxfoj'y , txjxd oojxsoci txootly sli*xll Ixo 
olxli^od if tlxo«o xvlto Icrxovv^ of tlxo o>ci.stoTxoo of sooii 
Cbllxixrrxs -xxdll Iciixdly sood p>*xrti<-* of tlix^TXA to mo ♦xt 
17 Viotoria. Strewed, II^oTidoo, SS-\V". I_ Jt is siij^iarostod 
tlxckt tlxo jxfxrtiovilixrw slioixld ixxc*lixd€% r 

fl> 'X''lxo riJBbxxxo »xxxd addross of tlK*' ov^'ixox*. 

(2> ’T'lxo lirxi-its of tlxo a^aro of olxilcJ covox*t>d l>y tlxo 
roc?ox*cl». 

<3) ''rixo S03C of tlxo olxild. 

JS^, W. JBZ. ^oxcxi:xxivTA.ist jsr. 

X7 Viotox'ia fitx'oot, AVostmiixstor, 

X-oxxdoxx, fiS.'VV,!, Axjjg^. lO. 

.A, SArr&plo IVEotlxocl of X>iatiriL^iJit8lxlngt X^lottod 
X*olxxts fox- IRofox-exmoo. 

Ijsr ^xlottixxj^ tlxo rosxxlts of oxc^xorirxxoxxts it is. oftorx 
xxooossa.x'y to ixso diffox-oiit marks for Txxixxts, to dis- 
tixxiccxxislx Ixotxvooix tlxo r<?sijlt» ol>t&iixt»d l>y diiforoxxt 
ixxxrosti#ar«>tors or to alloxv x-aixirl x*ofoi”ox«oo to xxixrxjlxorod 
03cx3orimorxt«. Oirolos, dots, tx*iarip:lo«, crossos, arxcl 
oolotxrod jrxk» ax-o ooxixxxxoxxly viso<i. fx>x’ tlxis i>ixx*f>oso, 
■'W'itii or x?«?"itlxoxx.t tlx<? additioxx of idcixxtifyixx^ lottors or 
xxxirxxlxors - 

Xxx tlxo oaso of dia^x-axxrxs, arxd osjxooially tlxoso for 
sxxxall>8oalc» rojxro<iix<?tioxx, tlio txso of ooloxirod xrxlcs arxd 
lottor® is oftorx ixxxjrxraotioalxlo, so tlxat tlxo stoolc of 
distixx^xxislxixx^ xrxarks is soxxxotixrxos c^xxito ixxadoqxxato. 

Xxx x^ox’ls: xio-w' ixx Ixazxd, X liavo sxxocossf xxlly |^ot ovor 
tlxo _clif3Boxxlty Ixy 'wlxat is Ixoliovod to l>o a ixovol 
ajxjxlioatioxx of tlxo soxxxajxlxoro systorrx. *371xo fxlottod 
jxoirxt is xxxarlcod ixx tlxo usxxal 'W'ay Ixy oitlxor a dot, a 
szxxall oirx^lo, or a lax-fs^o oirolo, Ixxxt to its jxorijxlxory is 
attaoixod a skort. lirxo, liko tlxo artxx of a sorxxajxlxoxfo. 

X :iBxxd tliat oij^lxt jpositioxxs of tlxo ar*xxx at 4-G^ axx^xxlar 
disj^xlaooxitxoxxt oaxx l»o distixxjcr^^i^kod quito oasily, tlixxs 
jg^ixrxxx^ t'woaxty-foxxi- <listixxoti-v-'o xxxarks. 

xxxxxxxlxor oaxx Ixo doxxlxlod txy addixxK a sliort lixxo 
at ri^lxt azxi^los to tlxo oxxd of tlxo somax>lxoro arxrx, tlxxxs 
<5» axxd oarx Ixo izxoroasod to sovorxty -t’w^o Ixy a similar 
afXditioxx to tlxo loft, tlxxxs 

, 'VV . 12®: v-Ai-r AV^msrxcxr. 

□Tlxo X3z*xtislx ,Elootrioal axxd Alliod Xxxdxxstrios 
X<:<osoax'olx A^ssooiatioxi, 

30 axxd 38 ICirxi^sway, X^oxxdoxx, VST. 0.2, 
fcioxxt, 20- 

Xf y l>**Aci® of .^'<BjgriMt>jpst - 

Xl>xy»xi3’€3' tlxo last foTxr yoax*ai X Ixayo Ixoozx orx|^a^od ixx 
tlxo sttxdy of orossos Ixotw'exoaoL sxxooios of 
Oxxo of tlxoso, x;elxiclx I 'wislx. to rooord at ^rosoxxt, is 
tlxo Ixylxrid t^txfsrooxx -^4.- ooctiecx I-i, .an,d At- C 3 /i-i^x*dr€<scx 
XXost« .; tlxis |;xossossos all..rtlxo' xxxorj-xlxoloj^oal olxauraotors 
<xf A., X-r, axxd oaxxxxot 1:^ distxx»,|gpd«l^«^d frozxx 

V;./' jrsto.,305r7^ v<^, ' 


it oxccoTxt tlxat tlxo l^iylxrids so far Ixaxro ixrovod storiio 
X liojLxo sHortly to ooxxxfxlot^^ tlxo cytolo^ioal stxxdy of 
tlxo orossos. 

X also disoovorod tlxat tlxo Ixylxrids of AL . )er*xr*xxc:r:a//,v 
witlx A . oacaotly rosoxxxlxlo A . 13oiss-, 

Txow olasalw-kd txy -Zlixxkovsky as a sxxl>sjf*ooios of A. 

. A. . is orxo of tlxo xTxost xvidoly 

distrilxx^i od sj->o<jios of its x'arxi^o 03c toxxxl irx|ac 

fi-oxxx Ir^ox'tixftal tliroixj^lioixt tlxo IVXod itorraxxoaxx roj^^ioxx 
±.fy X*ox*sia axx<l Af^lxaxxistaxx. i^ystoxxxatists rooo^^xxiso 
a lax-j^o rxiixxxlxcsr of x^ariotios, dtffox'ixx^^ olxiody ia tlxo 
xxxxrxxlxor axxd It^ixfiytlx of tlxo axJV'xxs <xxx tlxo ^Ixxrrxos. 

I Ixavo litt.lo d<xixl>t tlxat A.. tx*« is of Ixylxrid 
oi’i^ixx, tlxo tyjrxical forrxx IxoixxjK tlxo rosxxlt of Ixylxx'idisa- 
tioxx Ixot'wooxx -.4. O'tfcg.ta. axxd ; tlxo slxox't- 

aw-xxorl fox'ixx, A . aj|xx>oars to ariso fx-orxx tlxo 

lxa.olc-orossixx|^ of tlxo Ixylxx’id xvitlx tlxo c-.^t irt^JL'r't <rcM. t>ax*«oxxt , 
w'lxilo lorx$r-a'vxrxx<Mi variotios xxro doxxlxtloss tlxo 

y3x-<>dxiot of Ixxxok-ox'ossiixig: 'witlx tlxo A. xxaroxxt. 

J omsr Ir^JEaoiv^x.. 

''flxo l_7xrxi vor*sity, l:2,oad ixxf?, 

Soj>t. 2f*. 


Oan tlxo ffaxxcl l>o ttxrmxst In IVfoltoxx X-^oacS x^lttzout 

Injtxry ? 


Xjsr I^TAmLjaT?: of fcSojfxt. 8, jx. 340, IVIr. A. £2. 15. Ao.lc<*i - 
Txxaxxxx xxslcs tlxis Cjixostiorx. l-^^ox- marxy yoars it Ixas >>«-ort 
tlxo fxraotioo ixx tliis l>ox>artrrxoTxt to diA> tlxo fixxprcxrs irit(» 
XTXoltorx load -wlxoix lootxxx-ixx^ orx tlxo ‘ s|r>lxoroi<lal st.at<^ 
of lic^xxids- ^N'o sfxooial fxrooaixtioxxs txro takoxx to fi*€*^* 
tlxo :Hxxi£^ox*s fx-orxx jj^roaso, as is ooxxxrrxorxly adviso<l: 
tlxoy ax*€x rixxsod xxxxdox- tlxo -wator tajx axxd^ slxakoTx t<» 
x'oxxxovo dro^s of Avator. Jt is ovorx sxxflxoioxxt, if 
fxrxjacox- orxly is to !>€>» \xs<’>ci, to xxxoistoxx it^ l>y fxxxttiixjL? it 
into tlxo xnoxxtlx. Of ooxxrso, t>xc'> firx^t^rs do not roxiiixiix 
lon| 5 ^ in tlxo ic^ad, Ixoin^ "witlxd rawix inxxxxodiatoly 
ax*o oovorod, tlxox»^?lx xxxxdxxo Ixasto ixx dijfxjxiiig- anil 
roxTioval sj^xoils tlxo domoxxstration . 

T*lxo 03cistoxxoo of a Ixadly c»ondxxotixx^ layor of vaiionr 
oan also t>o slxo'wxx. Ixy dixxi‘>ia^ tlxo dry flxxil^or into lx<jii]<l 
air- Ixx tlxis oxcjxorixxxoxxt, as tlxo Ixand is Ixot rolatix'c* 
to tlxo liquid, tlxo lattox* foxxms its o-wm |protootivo filiri, 
x^lxoroas in tlxo formor oaso tlio fxrotootxoxx fx-oxxx irxjiir.v 
is dxxo to a layor of "vs^ator vap>our, 

d- It« Oi:--AJR.xcxs:. 


I>o^artxxxont of I^lxysics, 

Tlx o IJxxi vox*si ty , SlxofUol d - 


Glxan&o of Rostatanco of ILroad t>y tl&o Action of 

JEtadlum . 

'W'jaix-.B: oxx^a^od iix an inxxosti Ration to dotoxrmixxis 
tlxo numlxor of froo olootroxxa ixx zzxotals, -wo Ixav** 
no ti cod a clxan^o in x’osistanco 'wlxon pt jpaxt^iclos ari<l 
-y rays fx-orn radixxm ax*o allox^od to imjxizx^o on «xtx 
ixxsulatod tlxin jxlate of load. 'W'o Ixavo fxxrtlxor noticreJ 
tlxat tlxo olxan^o is not jfxoxTnanont and tlxat tlxo rosisi - 
anoo 'V'arios 'witlx tizzxo, rotnmixx^ to its ori^§4txal value' - 

R»ocontly 'wo Ixavo notiood tnat 3M. JFtionoi (Ace?<x</. 
X^xrxeef, A#:^, T, ixi>. 400-406, IVtarclx 1028) Ixaus foxxxi<l 
tlxat tlxo xosistanoo of a tlxin jxolliolo of xnattor in- 
croasos or dooroasos acoordina to tlxo natnro of tlic* 
olxar^o, and for tlxo most ;part tlxo olxaxx^o is ]pomcxajxont>- 

Any roal olxangio in roi^stanoo, undor tlxo condition 
of our o3cx>orimont, Ixas to l>o oloarly distingr'^®!^^**^^ 
from tlxormal offsets dno to tlxo araudiatioxxs. As tl*c 
X>ajxox- alxovo rofoxrrod to is not availalxlo to xxs, x«ro ax’o 
xxot in a {position to know tlxo dotails of Itionoi*s o^- 
I>orinxont. 

'Work on tlxo sulxjeCt is oxxxooodifx^ and tlxo rosxxKs 
will l>o paxlxlislxod wlxon roady. IC« 

• 3 . ae^^Mitr. 

Sexonoo OoUo^o* ■ ' . . 

JPatzxa., ‘ "-'i Iv. A 



Oo*ro»^» ao, 


jNT^ar^zTM^ 


lSisLit%xir^ or 31c:ill.^ 


JBy- 3E*3rof . 

Thtbj Oon^ojb::i?t o»* iS:K:ix«i:— 

rjl^UIiI ■\^’"oir'c3. ‘ * i» xx£»o<l in. n:i.tt.n.y" 'wa^yTs*. It> is 

t-Horofox'e* x*€3asoTxal>lo 'fclnjEt’fc for soiontiifio j>iix“- 
j>osos itifr* oonxiotiai-feion »li.£bll l>o sligH-fcly Tii-o 

following ie j>jroi>oscs<i jats a, dofinitiion : *SJci>lt is ctn 
/ /i.t&ffT’ct^ticrrh oj 'tjue.ll^ctdCj^'histcs.dL jy>£sr/V>r . In. snoix. 
ft, iorso Fttiat/emonti a.11 tiixo 'worcls noed 03C]pleLna,t^ion 
fxixd illnatira^-fcion. :^''i3rst>, it> is nsefnl tio oont>ra,st; 
mIviIIs wlnicii oomo witihin ■t>lno rsun^cit of "fcliis dofinif;ion 
\\ itli tha.t> of a^d jnsfraonf wlxioK. is a. ooUoci^ion 

of tnoro lxa.I>ifs. X wonld suL^f^ost; ontefa.nd- 

ittpc fc^atixx-o of is s^eKT-i^ait^ . Tlxo oacp^orini.ont.a.l 

w-ftT-lc ixjoon t^ra^nsfor* of -braining lias made a ttoliof 
til pconoral lial>ibs unbenaXtlo. 

A. lialiit; may- l>e dofinod as an aoci^nired si>ooifio 
response tyo a spocifio sibuafJon. -A.s soon as -wo 
<•^>51^0 to respond specifically-, or -blio sit/nabion loses 
its spccsific cliaraobc^r, our licHavionr ceases bo l>e 
ItaKibnal. JSiciil is dependenb iipon lialtib, l>tib nob 
(-iom jtlebely . Tlie presonb sng^esbion is bHab, breab- 
blio borm sJkill lA^ibli re^spocb, we slionld ax->ply ib 
only bo bKe lii^^lier by pes of we 11- ad j nsbfid perform - 

fltlCC. 

{Some so-called slc.ilis are a forbnibons coneonrse 
of lialtibs ; and many of blicsse are Ij^ad. Ofben no 
iial>ib in blio ntirnlier is well adapbed bo blie 
taslc, and blio wHole oolleobion is only a malcesliifb, 
t.Koiji|arH a malcesliifb for bite w'liole life of ibs posses- 
sor. Oonbrasb biiis wibli blio lii^^Her skills ; inbe^pra- 
t ions, nob mere colleobions of rospoixsos, and nob 
necessarily of Ixaltibs only. Tlien bo desoril>e as 
skill some indnsbrial oconpabions, and some forms of 
domesbic service in _Kngland, wovxld l>e Habbery- 

One ctrf blic^ firsb analyses of skill w’as matjle Vty 
Air. 3P*rank Et. Oil lireblx . fcJbuidyin^ a Itrioklayor, lie 
foiind bliab liis eiglibeon inovotnenbs in layinj^ a 
l>ri<^k could lies reditcetl bo five. One may oonolnde, 
therefore, bliab blie ori^^inal i>erformance ^vliicli lie 
aitaly-sed could* l>e called skilled only in blie popular 
sense, 

Sjblxilj:-, OA.r'.A.Oirry, AnjtXiii'Y. 

iSkill mnsb l>o disbinf^uislied from ocrpaotCfy and 
^ To possess a delicabely discrixninabive inner 
ea-r and muscles under perfeob conbrol is bo liave 
oiipaciby for mnsioal performance. Obviously, snoli 
l^ifts may e3cisb_ in a jperson vsrlio cts yeb lias'slio^wn 
no tiinsioal abiliby. .l^or be prov^^s bis abiliby bo do 
a tliini^ J>y doing ib, Even by failing be does nob 
iiofTossarily demonsbrabe liis lack of oapaoiby. Eor 
if tmbau.gbb be usually w^ill bave briedT bo do ib in 
the wrong "way. 

Nkill is Clearly abiliby, bub abiliby bo do a rela- 
tivt'ly ooxnplioabed spries of aobions easily and "well. 

A man wlio can run need "nob be skilled xn running, 
nut if be bas leamb bo move bis legs "well, bd regulabe 
«is breabbing^ bo sprinb ab a parbioular poinb or 
moruenb, bo esbimabe bbe bime in virbiob ib is wise 
to rim a parbiciatlar fK> adapb blmself "to di£ferc^b 


H- TjsAn, 

bracks, differenb lengbbs of race, di:i^erej:i.b cltaies^^ 
of oompebibion, and di:fferenb ooxnpebibors,. be pos- 
sesses skill in running races. 

3kill, bberefore, implies disordminabion of bbe 
sibuabion and graduabion of bbe response. Elub bo 
bbis should be added wbab I suggesb as bbe essenbial 

obaracborisbio of skill bbe abiliby bo 

responses, and in bbe bigbesb skills bo subsbibube, 
insbanbsneously if necessary, one bype of inbegrabed 
response for anobber. Xn man, bliis inbegrabion of 
"woll-adjusbed performances is ac<x.uired and fused 
"wibb nabural aptibude, bbe nabure of w-bicb will be 
discussed in a momenb. 

Tbose refieac mecbanisxns vsrbiob conbribube bo 
balance, bo bbe mainbenance of posbure, and bo bbe 
obicienb co -ordination of aebion are an imporbanb 
basis of skill. In bliis sphere w-e bonour bbe famous 
conbribubions of f^berringbon. Head, l\Xagnus, and 
X^avlov, bo "wbose greab -work, Ooxxdibioned 

IbefloXLes , ” "we sband boo near bo see ib in porspeebi ve, 

Oan bbe pbysiologisb regard skill as enbiirely an 
inbegration of condibioned refio;3ces ? Eivenbually, 
perbaps. AXore bban bbab w'^e cannob say, AVe are 
"wamed nob bo oxcaggerabe bbeir inberprebabion, 
An impressive facb is bbab bo ensure bbe oerbain 
condibioning of a rebeac bbe conbrol of escbernal 
surroundings musb be complebe, Tbe nc^oessiby, for 
e^cample, of a sound-proof laborabory, of bbe 
absence of bbe exiperimenber, bo say nobbing of 
speebabors, empbasises bbe speoiboiby Ibobb of sibua- 
bion and Skill, on bbe obber band, 

byjiically sbows ibself in bbe rapid adjusbmenb bo a 
cbanglng environmexxb and bo unforeseen oondibiozxs. 

Oomparison of buman and animal behaviour bas 

al"ways offered greab abbraebions and risks bo 

members of bbo Bribisb jAssooiabion. ATeb X Xtelieve 
bbab bbe presenb oomparison is nob diiOBLculb. 'While 
many animals inberib high -grade skills, man does 
nob. X^irds inberib skill in nesb- building, bbe king- 
fisber making one bype, bbe swallow- anobber, and, 
moreover, seleoblng differonb mabex-ials. 

Ats birbb, man is speobacularly unskilled. Tbe 
skills w-biob be afberw'ards aoq.uiTes are almosb 
enbirely debermined by bis social and maberlal 
environmenb, JBub be oompensabes for bis sbarb 
from sorabcb by bbe number and comple^ciby of bbe 
skills which be soon acquixes ; and of bbese, 
language, bbe raw- maberiaX of w-bicb is speecb- 
babibs, is an amazing example. 

X*.A.TT»miriN-o A. CJnAnAorjaaextsTXO o®* 13 :K:i:x.r#. 

Tbe berm pabbem ’ bas appeared frec^^uenbly in 
reoenb psyobological wribings. Sub ibs meanings 
bave been differenb and nob easy bo e<^uabo, Xb 
w-ill be used here simply and objecbiyely bo xnean 
an arrangemenb of Human, xnovexnenbs in binxe 
space w-lnt^b e^ow-s order. 

Always in bbeory, and ofben in prac^rbioe, snob a 
pabbexn could be recorded, for example, by Oil- 
brebb*s moving, inberrupbed ligbii faebened bo any 
SfaXietnb parb of bbe body, a pabbern Could be 
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loft. l>y' tlxo slioojs of a» claa:\cox*, if tlioy -wo-ro »xi-it«i.l>l^ 
tiresa.to^. Tlio ico tluo isno’w x'oooircl ■|>oa.iAtifoll 3 r 

f9omo move-iTicsixts of tlxo ci.cocl tlio slci-nijoinen*- 

JBtvat tlioy i-etooivo £l tr«too only of on.o x^a^T-t of tiio 
l>ociy. XJ«iictlly, Jaow'ovox*, many otfioi- jja-i-ts a^ro 
oixiaulti^TitOoooly movixi^ in xxxiison, in lia,x*mony, 

€5 von in ooxxntoi^oint . All tlioso sj>«xt.i£tl 
£xncl tojTnx>ox*a'l olxja,T*«botox*f^tic« of x>a,tt.ox-xx ooixld Ixo 
jroooxTciocl. Bxxt imporljcxnt woixlcl l>e5 tlxo 

<iolio«Lto va.ria,t:iions in foroo, < 30 T-rosj>c>xxclixx |5 to 
ixocont- Tlxie intogx-aExtion of tlio jx€XT-t-ctotioixM into 
■vv"lxole« xxsn€xlly oxcj;>T*o«soi=i tlio indiviclna^lity of tlio 
X>orformeT’. It ia imlikoly, for* o>ca,inix>le‘> tlxa,t tlxo 
»ox 3 '£L.x'ato »tox>» of a, da^noo ax*o ovox* fvxaocl into a. xvlxolo 
'witlxoxxt Ixoinj^ olxanjE^ocl. 

Hkhi-i-. a w^nEX^isri5fi«- 

XJnloss and xintil a hi^lrly «ltillod acstion lias. Ixo- 
ooxno r-oally axitomatio, tlxe? |xor*forTXXt3T“ is aAX^ar^e; of 
its into^ra.1 olxar-aotc^r. 'This axvar*onoss, Linoloax* 
tlioxi^lx it may Ixo, dt'tomvinos tiro oliai*actojr of tlxo 
X>ar't-aotions, fCxcamjilcs ar*o str*os«. aoooixt, axxcl 
intonation in sjxocoli . As tlxo sontoixco is initiated 
tJxo "wliolo, of XV flic; li tlio sjxoalcox* is axvaT*o, doter- 
xrxincss tlxo jaxirts. To s^xoak. a for*oig^n langiia^^o xx'oll, 
ono inxxst r*aiso and loxvoi* tlxe; voicies at jxoints cj^nito 
difforont fronx tlxoso vliiolx won Id rocsoivo tlxo stx-oss 
in ono'’s ovvn tongixe. To acjcinir-c’? snolx skill, tlxo 
loaj“nor nxxist attond not so xnnolx to tlxo sin^lo v^oirds 
as to tlxo xvHolo sontonoo. THis jxattomirx^, w'liicjli 
donxinatos oojrr*osjxondin#? liodily aixd moxxtal ovoixts, 
aots njpoix irofioxc, instinotivo and Ixabitxxal moclxan- 
Isnxs. Wlxon it om^loys lialiit.s it xxsirally transnxxitos 
tlioTxi into actions loss fixod and nxor*o adajrtod to tlxo 
situation . 

‘ I^iEtontx^ ’ >\3six> ‘ AooTixjsisr'j'S ’ ov 

(«) jSj^ort. Ono nxay }[xortinontly inc^xiiro if 

somo of tbo foatnT*os of ordixxary sx><=>rrt-skills ax*o 
ossontial or* accidental . floxTroxx^ing tornxs from 
lo^lc, xvo nxay incluiro if skill lx as its ^roj/xyauc*. and its 
. Xio wlxo xvoxxld axisv'or tliis should 
Iximsolf of local and tox>ical JiVIany 

j>orsons assunxo that slcill ixxust consist in tlxo xloli- 
oato co-oi*di nation of hand and oyo and in the- timing 
of oom^lo^ actions to coincide with a nxonxentary 
comhination of cxrtcr-xrxal events. floth those jdffH 
aro often indisxronsa hlc in dcalin^^ with a xno viixg 
hall. IBfcut the hurling of missiles is not the only 
skill 'to w'hich man asx*ix*os. Oertain skills are 
jMroudly f'hc hlind. X>olioatc timing 

enters scarcely at all ixxto many kinds of 
skill, and is seldom necessary for industrial tasks. 
So jxrohahly those subjects which an l^rxglishman 
would naturally xx-ant to study, moving -hall games, 
should he x^ut late in the x>rogx'aixxrrie. IMtorc may 
he hox^cd at px*escnt fronx the study of x’ostural 
skills, dex>ending little uj^on the athlete’s ‘ eye.’ 
Sxxeh are swimmixxg, gymnastics, ski-ing, skating, 
dancing, and extrlxythmios. 

^oxnetimes oompfctitioix in skill is a x**’*^!**^^***' » 
sometimes not. The most ohvious kind of comx>o- 
tition is wher^ A tries to sjxoil the eflfect 

of IR’s skill, or to xxrevesxt it, as in hoxcing, fencing, 
.foot hall, and hockey, Ckioket and tcsnxiis involve 
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semi-destructive oomixetitioxx , through x^rohihitions 
of sx>ace. Your cross-court shot nxay merely amuse 
yoxxr ox>x>onont, hut at least it lived from your 
racket to the net. 

Xn xxiany sx>oirfcs the comx>ctition is xxon -destruc- 
tive. The jxcrformanccs nxay even he successive, 
with every chance for the comx>etitor to do his hest ; 
axxcl for this reason X l>elicve they w^ill the sooixer 
repay study. i^mith’s sixr-foot high-jump can xxcvcr 
he sjxoilcci" hy Jones collariixg him low at the 
take-off. 

These distirxetions nxay h<? ohvious. '13ut 1 have 
xxcvcr se.oix therrx made in sciicxxtifio discxxssions of 
slcill. A little less ohvious, perhaps, is the thoixght 
that differexxt tyx>es of comx>ctitioxx are occellcd in 
l>y persons of cliff crexxt temperanxents. Too much 
of the fighter’s spirit aix<l too little c>f the artist’s 
and thinker's may lose many games . 

Xxx many skills cixxotion is axx ‘ accident.’ 01>X’'i- 
oiisly a should kec^p liis head. liut coolness 

may he hut iiulircctly rehxtod to skill. fr>c>me 
hc'tter when keyed up, fc^arixxg xxerx^es less thaxx 
stodgixxoss ; some -v^-ilt at the thexught of spectatox's ; 
others a^lnxit, even seek, the inspiration of a frieixdly 
axui undcrstandixig crowd. Though exxxotioxx as an 
accidcxital factor nxay hel 3 > or hiixder the exepressioxx 
of skill, yet in music; axxcl acting it may hlc^nd witli 
axxd form axx iixtegral part of the exLpression. Actors, 
for o^ample, soxneitinxes genxxixxoly fed the exxxotioix 
which tlxey are portraying. 

(^) JT'rt VP’ <yrtc. Thxxs far an attenxpt has hcoxi xxx ad c' 

to filter the general concept of skill axxd to rc^ject 
irrelevaxit nxexxxxings. Ixx dealing w^ith iixdustrial 
skill X am indebted to axx arfi do hy JMiss A.xxna 
iOeasanson. S^Jhe; writes *T cnJbm^l <7f 

vol. 3B, px>. 020-04/5 ; 1021- 22) : “ Ooix- 

sidering tlxe glihnc^ss with wliich workrxxeix ar<' 
pigeon-holed as * skillc^d,’ * semi-skilled,’ axxtl 
" lahoxxrers ’ in many industries, it is suiTf>risixig to 
find little defxxxition of what cjoixstitutes skill or 
lack of skill. IBveryone takes it for graxxteci th*xl. 
precisely what he meaxxs is uxxclerstood hy refeanring 
to a w'orkman as jxossessed of ‘ skill,’ ” 

"We xxiay utilise iMLiss IBea&axxsoxx’s oollectioxx of 
* accidental ’ factors in xnclustirial skill. 

(1 ) i Th Q 

JOex^'imoTh^ : Though arriving at these jdleoisioxxs nxav 

involve skill, the aoc^eptarxce of respoixsihility is clix<’= 
to other factors. 

< 2 ) cit^cyu^t the, CyoLj>txJb’iZ€t€es J5kfixt&r%€X,€si . — 

This involves the ordinary processes of acqL«hr**^^#^ 
knowledge. !!M]u8cular or kinsssthetio krxo'wledgc 
can only he ohtairxed hy d.oixxg. ]E^ut vHtth tixe 
progress of science it is every day easier to get from 
hooks know*ledge w^hich xvas foxrmerly locked up iix 
the skill, real or alleged, of the professional. 

(3) 37 he jcxessessie^ Cif 

may rank 

person as skillc^d in the primary occupation, l^i 
practice this may he ixnpox^ant. Xts theoretici^l 

hxeaxxing is sitxxply that other things, ineludii^^ 
interxsity, heing eonal, the greater the e^ctexxsilby 
skiU the hotter. ; : . 

< 4 ) dTHe €t9d^ JSMeiH f*> 

a to Afi»fter»€^v-^Tb 
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T>a.jj90s ^ixe«tsiori. of tiixo xrola^i^icKCi. t>o-fcwe»o*i. ^oxxoraJt 

fi,xiLcl 'ferai.riimxig xxx a. I^loa-Bijixgly" ooiiox-ofce etn<3^ 

uaefui fonon.. Aotiufibll^r it- cioos »o twioo, oia .00 %xx tlao 
rott/loci of Icxiowlocigo 00.00 io tHo iroa-loi of j^o'W'oir.’ 

A sjiooia,! ioata-ooo of tfio iotoirrolatioxxs l>otvfc^ooo 
iooota-1 a-l^ilitios (a-odl liociiljr ooo») ia I'ctiaod io tbo 
c;oo»i<ioTr«Ltiori of 

(fi) JECe^e.'TL^e^’S of^ fo tHoor^y', k^oooooas 

of j>orcox>t-ioo, wHioli rooskos fi,oo soosory ciiaox*in:iijtX£L<- 
t-ioo, fox- 03ca,mi3lo, of ooloxix-s stixcl tooo», ox- j>ox*coj>tvia.l 
<liHOi7iroio«kf>ioo, for o3cfibxoj>lo, of sHabX>«^» ox- j>«t-fctC5X*oa 
(oot, of ooxxrao, vi«\ifikl ooly)„ xoi^lit ox- xrxiglit xxot 
1 x 0 liiilcocl to eiui5>oT-l4a,tivo slcill. Tlio xxxotlxoci of 
<'Oi:-rola-tioxi xockfeiOR it jxoseiilxlo to irivostig^to tfiis 
rc»latiori.«h^x. T^iorxoor ’«roi‘l<L Haus a,lT^*3t<J[y i>ooix doxxo 
>>y JL^rof. C5a,jrl IE. JSoa-wHox-o in tlxo irivo«ti^a-tiori. of 
iixii«io*xl ta^loixt. l^xxt, 'W'iiilo it i« uixlilcoly tixskt sxxjpox*- 
Ijxtiv'^o alcill 'Vk*ill ovoT- l>e> foLiixci lixxkoci to w«l>rxox*xxia.l 
«^liHcx'imirx«ttioxx, «l coi-rola,tiori. Ixot'wrcuoxi tlioxrx 

c'fxixnot f>o ad3»ia xixocl ; a-oci tlxo oorr-olsttioxx Ixotwocsix 
i-toixtsory cli«oriTifiixxa,tioix a.7xcl ^^oixora,! iixtolli^oooo^ 
OHoa-ll\’" ixoMitiv-o, is -vory low'. 

(<>) o/* th.tt. T nte‘,rr'€^l€xt-ior9 of F^ootory 

THis iixvolvos iixtollij^oiioo rtxtlxor thfikix 

sl-cill- -tiot Miiooc^MM iix ixjx^xi-ooiaxtiix^ stixx' rola-tioxis 
iixixy clo^xoixcl ii.f>on tHo w^4xy ixi x^-lxioli tlio cl£bt<x Ixa-vo 
l»c-ofi X' <^> 1 1 ol isa.fc-'d -V ixixcl tho oxctoixt to w-liio-li tlxoy fxx'o 
ol>soiiT‘ocl oi' illiir»iiiii*xtocl l>y xv'oll- ntio«.ixt a-ixcl orxtfiiisi- 
iistici ^ ii:Xt - ■’ Excj^ilaijLiixjz: c*o»ri ]pl€5j?s: rxxa-ttors 

usiijxlly roquiros a- slxilloH o>c jxlairiojr. Tlio sli-illod 
pt^r’fojrtxxcM* oftoxx <1 oom it l>a.<lly. 

A OjfilSJ TC1X.A.X.. C^X..A54«X>rrC?.A.Tl<>>f OI?- S->KlLrX.,«- 
\^e ixxay ixow^ a-ttc3ixxi>t to olassify skills, worlciiig 
0 ixw-a-rrls f^x-oixx tljx' low^ost ty|xo. 

(1> of i’rin‘jyi*'rf4^c,tlif rardor JEt:c:»2^on^4^i^ . 

nPHis olf*fl??s irioludos iiiiioli ciomostio w'ox-k, tlio skill 
of joost I a l>o OX-OX'S axxci of w'or-lxors iix tHo sorrxi-skillod 
t rad os. 

( :2 ) £'*<*.rf^s.<'tl i/ CL<J>rM.2*te>€t »/; * cA r£o not i I p it 

i^^^.r^on-citity ^ — — Boolx axro tlio xoo voxxxorits oix jxai'ado 
of tlio i>orfootly driJlod soldiox*. Military skill of 
tkis kixxd xxaay l>o 001 x 1 jxarod w'-itli tlio sldll w-liiolx 
would x'osiilt in indiistr-y if a storootyjxod soric^s of 
a<'tion.s, Ixowovox^ offioioiit, wore* rii^idly iprosori l>od 
fo tlxo w-ox-kor-. Its ad x^axi-taji^os aixd dofoots aro 
<'1<^^ar irx military orji^azxisatioxx. 

<3) T'e^^e^mipliny JHTctjipitSy /rvjvsr 

tt »i<l A.'i4.t€>m€r£ic, ^Tlxo importaxxoo arx<l distixxoti v^o 

untxiro of suolx rospdxxsos xnako oxxo doxilit tHo wis- 
tloin of olassixxi^ tHom witH HaHits. Eor HaHittial 
i»t*tioris aro ixxado<^Yxato to tHo situations xvHioH tHoso 
<»tlior» xnoot so vory porfootly. BxxoH rc3si>oxxs€3» 
i»rt* osTomplifiOd ill sr>ox-t w-^Hon rapid, dolioatcdy 
<‘tft‘Oti"vo oomploss: adj ixstxxxoxxt is mado to'vrards 
tko snrfaoo npoxx wHioH tHo nlayor is xxioxrirxf^^ 
for oacamjplo, ^=^ 01 . and dry. Hard axxd .grass tonxxis 
<-< »urts,‘ Ixoaxry and ligHt footHall grounds. Hard, 
.-i'^rt, «mootH« and Hnmpy ioo, and difforoxxt Hard- 
i)<-HMos and ol^^-v-ations of snovr-slopos. BnoH adjust- 
rnt-nts appoar noitHor to tHo xxndorstanding dactomal 
<»^»>ior-vor to Ho xnooHamoal, snH jootixroly to tHoir 

Iv-rforitnOT to Ho wptoonsoioitov 

"THis a<|laptat4.Hn' - ^'Ho, -oJ^ootod /'to ' o<nxdf^ojf»^- 
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HotH ontsido and Insido tHo Hody . .A. porf<Me*nor "wHo 

is fooling ill, 'W'itHont doox?oasing oontrol, xxxay 
modify His nxoxrcMaaonts so tHat loss strain is -put 
upon His xxxxxsclos. A tbrst-olass axitoxnoHilo dri'V'or'‘s 
adaptivo HoH a-vionr in tralHo nxakos tHo a^^orago 
motoxrist look liko tHo Hnxxdlo of HaHits wHioH somo 
possi mists dj&claro man to Ho. 

<4) HIc€^ tHopse. i-m (3), ix'hLt e^xhi.i>€ti.i%0 in. 

tHe^ir 'T* otoJ-ity & c?hcx.rct>ot^.ristic of t£**^ 

THis pattom may Ho original or unoriginal, A stylo 

xv-HioH apx^>oars to tHo spootator to Ho nni<ino may 
Ha VO Hoon impairtod Hy a toacHor, tHongH to it tHo 
pupil usually adds somo porsorxal touoHos. 

Typos (3>* and (4) sHado into oacH otHor, tHougH 
in <-4:) an aspoot ixnplioit in <3> is omplxasisod. T*roH- 
aHly tlioso aro in tlio minds of tlio protostors against 
tHo standardisation of industrial tasks - 

/SJcill^ In tHis roalm two kinds of 

oroation may Ho disti ngn is H od . Ono is unoonsoious, 
or noarly so, as w'Hon a pionoor doclauros tHat His 
xvork finds its w^ay out of Him. JPorHaps vro may 
oall it tHo artistic; kind. THo otHor x-osults from 
<loliHorat-o analysis of oax'lior attonijits, satisfactory 
to tlio ordinary T|.>orsoxx (a Host of proHloms aro 
oovorod l>y tlio -word ‘ c--omplaooxxcy Hut pro look- 
ing to tHo gonius. 

HuoH analysis may involve rooall in xnoxnory 
(x’^isual. muscular, and vorHal) of various skillod 
foats, oornparisoxx axxd disorixxiinatioxx Ixotwoon tliom, 
solootionof tHoir rolo vaxxt asjioots, ro-oomjxarisoxi witH 
somo aim in v'io-w, ro - 00 m Hinatioix, axxd, as a result, 

an unanalysod porliajis unanalysaHlo polisH 

w'HioH f uses t-Ho nxovoxxxonts into a das&s&iixxg noxv xnxity . 
THis is iiixroxxtivo oroation ixi skill resulting from 
analysis. It is sooxx and w'ill Ho soon oft-onor ixx tHo 
world of play axxd art. It may inoroaso in tHo xvorld 
of ixxdiistry ,"if ixxciustry dosiros and dosorvos it. 

It fi:i..A.TrT03SJ nB;T'wi5JE33sr I>ij?'jr3EixxxQisnr MIotok. 

A.nXJL.XTI KS . 

Tosts of intolligoxxco gixro results xvHioH cor-rolate 
HigHIy witH oaoH otHor. Hut ■tHoro is xxo Justifiod 
single ooxxcept onaHling us to explain w^Hy some 
persoixs seoixx generally olevor w'itH tlieir musolos. 
WHile tHore sooms ample ovidonce for tHe oscistonoe 
of goxxoral intelligonoe, tlio results of sixnplo tests 
fcix' isolated motor porformaixoes froxxi xoHioH intolli- 
goxxoo Has Hoon excoludod, so far as possiHle, give 
eactroinc'ly loxv or xxegatix-o oox-rolatioxis w-'ltH oacH 
otHor. jiloroover, tHoso rosxxlts do not warraxxt 
Holiof in any special ooxxnoxcioxx of simple motor 
aHilitios w^itH ixxtoUigenoo. 

JF*roxxi tHoso xesxilts far-roaoHiixg deductioxxs Have 
Hooxx made Hy somo xvr-itors. Oxxe is tHat tHoro* is 
no general capacity, xxo ‘ xxxotor typo of 3f>or»on-. 
THe coxiclusioix conoorning vooatioxxal tosts Has H<sexx 
drawn tHat tosts for aHUity ixx any perfo rm anee 
give valid results oxxly w^Hon tHo test perforxxxanc^ 
is idexxtical witH tHat for vrHicH tHe tost is Hoizxg 
administered. THey ,« support tHo sample ’ as 
against tHe * analogous * t^st.. . ^ 

"V'ot an altematxvo explanation oi^ Herrin’s and 
Musoio^s landings is poewnHle^ Hased upoxx a sugges- 
•■'tion JEuadn. ‘Bir, Henry Head to' tHa.’ pressant 
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■wx^-fcor.. T'Jbioijr involve l&Ho sizxi:j>lest> jxx«.sc-L»lfitr 

oo-ordirusL'fcion.s, 'M.&nrLy of t>!fci.erEL -wexo oonfirLod -fco 
linri.it-o< 3 . j>atxf>« of 1111.0 liociy. ^P'xoo:! liho tiost>» xisoci l>y 
IV^osoio, doxxxcLXKlcs txjion. iTiLliolligoxi.oo oxolodoci. 

As £b oojrr«o<g|[\jioxi.oo , tilio l>o<iily TOoclictTiifc=im« irji- 
"V'olvod xxifitv iifitATO lioon oonlixolloci liy xolctli vc^ljy' low 
lovolei of "fciio rxorvoTiS sy-eHom. Tlio jai^^intifi 00.000 of 
liHo 'to&ii roeialtis, -feliorof oVo , 'woold ool oxrolittlo llio 
jiossiliilil^y lili.olf io sic'iZle^d j^orf oxm oooos o lii^lior, 
xoor*o oomx>lo^ ^o'wor xoiglil. ornjiloy oocl oo-oxdiriolo 
I.I1.0 simx>le» looolxoxiisxos . 

THo «tl>ovo Irosl/S, fliorofoxo, t>oiOi^ ooxioorood w'illi 
siioplo xootior olxililioa, »ro iio poxl/oxxl fox fHo 
etiody of skill, xot/Iiox ow sLxg^oslioj^ liixos of io<iuiiry 
lihoo os olfordioj?: dolo. 

Tiov.asrsjP'iaix. oxr 'X’jrtAXJsrx nto msT'’w es xc isr HVXox'oit 
AOTOlX'l VlS-i . 

Aooliliox oxolliod of affookixig tfiis prol>loxo is l>o 
xo-sol il ixx llxo W'oll-kxioA?v’'o forxxi of liio fxoosfox of 
l,ra.ixxio^?^. t^lixlijools oro iriloosi-v*«;^l;V^ t-xoiood ixx sooio 
skillod oolivil^' xiolil l-lxoix ouxvos of pxoolioo Ixovo 
slxo'W’'ri o xooxlcod xiso o\^ox' *x foixl^^ loof? poxiod . Ooo 
disoovoxs tylioo if "tlxo xxzxdoxxlxltxil olxilUx*^ p^stixxod ixx 
1/1x0 lost. fiLOliviljy }x£ls liooo Ixtxrisfoxxod lo txpi>s.x*ooH>^ 
irols/lod ox sioxiixxx poxfoxTxxaxxxoos. ‘ ooolxols ’ 

«bXo iioodod io sixolx s,o oxpoxioxool. 

^Ajo oxloTXsivo ixxxrosli^».lioo iixlo lx'«tosfox of Ixxxio- 
io^ io Sb lox?e-|5xs.do skill xvxxs xocoxxllx/ oixxxiod oxxl io 
Ik €5 IVIs/Ooiioslox ls.lioxa.loxj>' Ixv J- IN'. I-«sojgdoo sod 
Sdos IVl. ^Tslos. T^ossit>ij>' fox Iho lixsl lioio io 
sxioh oxpoxixnools s oix to i>ox of coxidiliojis 'woxo 
xi^idly oksoxvod. rPlioso xvoxo Iko doxoioslioo of 
llxo losxooxs’ molivc^s, Iko sc^loclioo of s xosJl^' skillod 
poxfoxmsoco, llioo^li xx sioiplo 000, s» llio losl 
solivily, llie^ loslio^ of sixoilsx coolxol sxilxjoolw iti 
Blxiclly oooxpsxslxlo ooixdilioos, xxod llio sioxxillsoo- 
oxxs pxovisioo of ‘ soslylio * losls, llisl is, losls of 
sioxplo poxv€5X’s -wlxiolx spposxod lo ko ooropoooixls 
of 11x0 Ixsioxog scli\ril5^. 

Tko opoxslioo soloclod fox ioloosivo Ixsixxio^ wss 
xoodilxod fxorxx 000 ixx llxo dxivixig^-clisixx iodxtslx^r. 
Tlxo sixkjool sils kofoxo s srosll Ixxxixlsklo. II csxxios 
fixcod psixs of spiixdlos xxpoo xvlxioli lioks ixsvo kooo 
plsood. As 1x0 Ixx'io^s oscli of llxoso io Ixixxx kofoxo 
olm, 1x0 xoxtxovos il fxoxo llio Ixxxolsklo, dxoppiog 
'llxo lixxk iolo s b>oxc si His xi|glxl Hsod. ^ixxxxxllsixo- 
oxxsly Ho Iskos sootlxox liok fxoox s Ixoxc si His lofl 
sod plsoos il xxpoo iHo psix of spiodlos, xoiixslslio^ 
llxo 'wHolo ixpoxx iHo IxxxolsHlo. fio iHoo xolslos iHo 
IxirolsHlo, Ixxio^ixx^ iHo 00 ^cl xxoil ixxlo posilioo, sod 
xoposls iHo xvHolo opoxslioo. 

THiirby-lwo xxooroployod Hoys sgo<l sijclooxi, psid 
si s Hi^H piooo-xslo, xvoxo iHxxs Ixsiood, osoH fox 
Iwo -wooks, THoso cooslilxxlod iHo ‘ Ixsiood ^p-oxxjx.’ 
IBofoxo Ix'sioio^, oscH Hoy^s poxfoxxosoco wss xooss- 
xlxod io iHo vsrloxxs losls dosi.good lo dolocl IHo 
pxosoooo of Ixsxxsfox, if soy. THoso Hsd Hooxx 
soloolod sflox s osxofxxl olxsoxvslioosl soslysis of 
iHo opoxslioxx w'ilH iHo lioks sod spixxdlos. UMTosl 
of IHoxo woxo sixxxplo losls of .«oxsoosl doxloxily, sxxolt 
ss iosoxlioi^ oxslcHos ixx, Holos, Hllioi? s Hose wilH 
xosloHos, slippio^ oxxx-lsHx-xio^^s ovox s xod, iHrosd- 
±o|7 lioks wxlH Iwioo, xopxodxxoin^? fxoox oxoxxxoxy iHo 
sjx^lo of so sxzo xooxrooxool, ox: iHo foxoo wilH wHioH 
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s xocoxdio^^ sxxvil Hsd Hooo slxxxok Hy iHo sxiHiocl’s 

Hsxoxrxox, slslio sod dyosrtxio slos/diooss, sod lo 

disoovox if iHo Ix'sioio^ io iHo skillod solioxx Hsd 

slfoolod XXXOXC 5 pxxxoly ^ xooxilsl * fxxrxolioixs ^losls io 

xxxoolsl sxilHxixolio sod losls iovolviog iHo i*spid soxi 
sooitxslo osxxoollslioo of spooifiod lolloxs ixx s psgjo 
of pxixil. 

THis sox’ios of losls wss grivoo oxx iHxoo ooossioxxs r 
{!) Hofoxx^ txsixxiixg, ( 2 !) si iHo oixd of iHo fixsl w'ook, 
( 3 > si llxo ood of iHo foxloigHl, 'X'lioy xosy Ho csllod 
Ixsosfc'x losls, 1 , 2 , sod 3 - Tdooliosl losls ‘w^c^xo 

fs^ivoo, ixx iHo ssrtxo oxdox sxxd si iHo oxcpixslioo of 
iHo ssoio iHxoo poxiods, lo IW'ooly-oi^Hl siTxxi 1 s.x 
sxxHjools w'Ho xxxosixwHilo xo-ooivoci od Ixsixxiix^. 
Tiixiso w-oxo llxo ooxxlxol ^xoxxx>- 

{Siooo IHo Ixsiood gxoxxp ooxxlsiixod iHixty-lwo, 
sxxd llio ooxxlxol gx*oxxp Iw-oxily-oi^Hl sixHjools, slslis- 
liosl Ixotxlxxxoxxl is j ixslilxsHle'.. Ixx 00 ioslsooo 'wxxs 
llxo diffox'oixoo Holwooxx IHo li'sixxod sxxd iHo ooxxlxol 
l^oxxp, A^^illi xo^sxd lo iHc'-ix iox x>xo v'oxixool ixx Ixsxxsfox 
iosl 3 ss oooxx^a'TTod wilH 1 , of sxioH s xxis|^oilxxdo ss 
lo c^^xcolxxdx^ IHo jiossiHilily of ils l>oixxf5 dxio lo oHsixoo 
fscloxs. Io sorxxo xosxills iHo Hxiof sffox-dorl 

Hy iHo losl ilsolf w ss dofixxiloly sHow'xx lo Hsvo Htxd 
0x0x0 offool iHsxx llxo ioloxxsi'oo Ixsixiixx^ io sxx sjxjisx- 
oxxlly sxislogcoxis poxfoxxxisix€?o. 

Tlrxo sixppoxls llxo vixfw llxsl io sii<«ix 

ooodilioxxs IxsixxixxjE? ixx xx low'-^xsdo skill is spooifii- 

xsllxox iHsix gjoooxsl . 'X'lioso XXI sxx XX si Hxxlxils did oxxl. 

Ixsxxsfox- I-IOW OXSy SXXoll S olotXX-Olll XC'SXllt 1 >«* 

oJtplsirxod ? T^'lio foilow’ixx^ ooxxsxdoxxxlioxis xxxsy 1 »<* 
sxi|^^€'slod ; ’VV'xil€'>xs xxpoxi Ixsxxsfox of Ixsioio^ w'lio 
koox.v llio oxx>t?xioxootsl ovidoooc* Ixoliovo iHsl ojn' 
of lH<x cHiof sj^ools of Ixsosfox is llxo foxxxxstioo of s 
soxxlirxxool- Ixx iHo pxosool c'xcfxoxixxioo 1 llxoxo W'as 

00 0 XX 0 OliX’S|;^ 0010 Iil lo foxox S I^OlXX'^Xsl soxxli XXK'Ilt 

sHoxil iHo soci^ixisilioxx of skill, wHiesH loi^i^Hl sjxxojkI 
lo olHox skills. 

THo ooodilioos w'oxo ss ixosoolioxoolsl ss oxijjrlit 
Ho. THo -woxkoiTS w’oxo 00 vox oxiHoxlod lo do llioir 
Hosl, THo oxxly ooooxxxs^ooxool "wss iHo voxy xo.'tl 
000 of ixxxioodislo poxsoxxsl ^sio- CUoovoxsoly , slsf-J< 
Avoxk s llio IXX six cslly osxxsod loss psy . THis w'ss xrisilc* 
koowo lo IHo losxoox wrilli lilllo dolsy . THo poxsoxxsl 
ixxfluLoooo of iHo oxcpoxixoooloirs -wss ss lilllo sod as 
xxooHso^^od ss possiHlo. THo woxkox^ xvoxo psid, sxx<l 
Hig^Hly psid, lo Ixsosfox. Yol doxxxooslxsHlo Ixsiisfc^r 
did ool 000 IXX - 

THo ovidoooo scsooxs ooav lo oslsHHsH iHsl iHt' 
pxoHlorxx of Ixsosfox xosy Ho ciividod ixxlo Iwo psxts : 

(cx) Txsosfox xosxxllixx^ fxoxo sxxd doo xxxoToly to 
oxoxoiso of soy psxlioixlsx fxxxxolion. 

(&) Txsrxsfox xosxallixxg fxoixx oacloxxsioxx of slliliidos, 
soolixxxools, idosls, ox koowrlod^o of xoolHods, wHoxt' 
iHo psxlioixlsx fixoolioxx Ixsiood wtss IHo voHiolo of 
iHoso xooxxlsl powoxs. 

Il ooiv soorxxB ooa-lsio IHsl (£X) is xsxo, sod iHat 
(^) dofioiloly oso oooiix- jBixI io odooslioxxsl ioxsti- 
lixlioos, wHot^ sixHJools ox psxrls of stxHJools sx*<^ 
Isixi^Hi Hy diffoxool poxrsoxxs, llxo oHsxxoos of lxsix«H'‘i* 
iHxoiii^H 00x0x000 spplicsHlo xoolHods disopv^oxod Hy 
IHo losxoox Hixosolf , ox iHxoo^H seolixoools* xnoc*!* 
loss ; sod IHo soloxoslto oooxixxottoo of Hrsosfex can 
oovox io iHo fixlixxo Ho Hry sia.y(> 3 H^. 

ssol wilH iHo fsols4 •, 
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Tlae W^ojria Fs^u 

f j>\iT'i>oso of t>lio ‘W'orfci I^owoi* OonfcsroriLOO iia 

M. i>o coosicior liO'w t>liio iocitist^jriatl a«n.(l soionfiJS-O 
of i>OAiV^or m«ty l:>o a-cl jusfcsd neb-fcioocfclly ekjcrdi 
iiit-oi*oa,t>io3rLa/lly ; a,n<J. fiiej soot^ioo-a,! naootrix^^ of 
< kiiiforoxi-oo "wfiioH w^«ls l:i.ol<i oxi. Soj:>'fc - 23 — Oot>. <5 -fco 
cicf-al 'writlx fixol jxrol^loms jba>a xixxiiool^tjocily oorLfri- 
J>iAt/€:»ci na 4 Xtioria,lly l>owa.i-ci« t-lio f virtlioTrfxrxoo of ftiie 
Tfxo x^loxxa-ry ViJ^orlcJ JPow-or Ooixfor- 

<'xxoo, Jxolcl €X“fc 'W'oxrxlrxlc^y in. 1024, doa^lti irx t»lxo 
l>i'0ixclosf jrxossilxlo nxetxxnor ;f>owei' £xxx.cl ifs uisos, 

jxikI a. i*C5fii,l a.-fc'fcoTn^'fc fo aoo flxo -w^orld as sxn. 

€* 001 X 0 X 1 X 10 -wlxolo. I-^roliloms of flio ^T'oa'fcosf im- 
l><>rt-arxoo veoro ira.isod, Avhioli indioafoci -fclxo ciesir- 
jj.Uility of fxxx-fhor mootings fo <iiftC5vxs» vrstrions 
si€'€*titiix« of -fclxo sxitijoot; in a. ztxox*o ajxooiali«od 
niixixnosi*. Tlm«, in 1020 a sootional mooting, limit>o<i 
T€> clison«s*ion of xvat>ox*~^o wox* jxroliloms, wa« 

h<*l<l txj>j>r*ox>i'iat-c^Jy af l^aHlo- TTHo rooont. Oon- 
xv^a« clovofocl fo tlio sttilijoof of fxiol, f>lio 
winning, ixT'ojxajrairion , ■transfioi'i, and ixfilisaf ion of 
w t»i<rlx ar-o' MViliJocfs oommaxidinf? 1/1x0 af-t-ontion of 
i *jti and l.c^ohnioianw t/lii'on^lioxi.l:. liic^ 

* >I'l€l - 

CV*€xl ifci flxo oliiof liasifs of t-lio world’s fnol roijniro- 
ii€€*nts, and in f^rroat 15rifain, jporKajis moi*o so t.liaix 
ill any oflior oonnlry, if oonsfit.ixt.os flx<^ main 
^IrivdiAj^ foroo in oxxr indxxstrixxl oivilisaf ion. 'l''lxat. 

< j€‘l€>|: 5 atc^s from 4S difforx^nt ooixii trios attondod 
tlic* oonforonc-.o, and tliat lT/5 jixxjxors, w'ritton Ixy 
1 ho world’s loadixx^ axxtiioritios, woro jxrosontod, 
tf-stify ix€>t only to tlio xxnivorsai intox'ost talcoxx in 
thc^ sxxlijoot, lint, also to a oloar rooo^gTxitSoix of tlxo 
valixe of a jxoolin^ of Icnowlod^o as a 'jioxvoxrf xxl 
\^xxafion of attaols. a-^airxst ■world~wi"xd€^ jxroliloxns 
SI I oil as, "^for 03<Larrxixlo, tlio jirosont dopirc^ssion in 
tVio cs<x«xi-mininj ;5 industry, w'lxicdx is not ooxxfinod 
to Clroat J3ritain alono, lixxt is ixxtorixatxonal in 

iSC‘0 px*. 

At tlxo ixxaix^ixral xnootiniaj on So^t. 24, ove>r 
\\ liicdi tHc? aVIart^xxoss of ltoadiiX|g j.>re?sidod, Sir 
Holiort !KForxxo in liis ojxonini;^ sjxooclx Txxado no 
s€*orot of tlxo ^?roat imjxortanoo "wlxiolx tixo IBritislx 
< ;€>A-omnxont attaoixos to tlxo qf^xaostion of fxxol and 
ilK ooonomio xxso. A-s lio jiointod oxxt, Oroat 
Jlntaixx, of all ooxintrios, stands jiorlians to ^axn 
iiioMt fronx tlxo aooxmxxxlatod oxc^porionoos laid Ixoforo 
tho Oonforonco l>y tlxo 'world’s oxcports ; for tlxo 
rnofli^rn ;prosi>orxty of Oroat JSritain. wras oroatod 
V>v' coal, and Ixy ooal it will l>o savewd,” do- 
fliAri-d Sir Itolxort, ** Ixxxt it w'ill oxxly l>o Ixy adojxt- 
improvod and nxoro oooixomioal xnotlxods of 
it.*’ 

Hi€^ xmdoxxlxtod sxxoooes of tlxo C5onforonoo wras 
iar^€*ly dxxo to tlxo most ofUciont manner in -wlxiolx 
it v\ i»« ori^anisod. No o^ort Ixad l>oon sparcid to 
ot\siirt5 tlxo sxnootlx running of tlio nxootxngs and tlxo 
comfort and conxrozxionoo of tlxo visitixx^ dologjatos. 

fiapors, many of wlxiclx will ranlc as valxxalxlo 
ny>xir>^i-aplxs <x«x tixe snlxjoots doalt . witH, woro 
tiivifh'cl into sootions, to oaolx of wliiolx 

a «c*«Mion was do'v^otod. At snolx mootings tHo 
pax>«*i s tayfcoix as xoa^, tlxo piroooodin^s Iboins 
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opoxxod l>y tlxo roadixx^ of a r^Ssxxm^ of tlxo xxxatorlad 
contents of tlxo papors xxndor coxxsidoratioxx. mxoso 
'woro drawn xxp Ixy tlxo ^onoral ropoxrfcor appointed 
to oaolx soction axxd, witnoxit O3ccoption, tlxey sxxm- 
marisod clearly and concisely tlxo sixlxjoct matter 
doalt 'witlx, tlxoxxgli occasionally tlxo reports may 
Ixavo tended to l>o siij?lxtly coloxxrod l>y tlxo 
roportor’s own viow^s. ’jrixo ensuing discussions 
w'niclx, tlxanks to tlxo lingtxistic alxilitxos of tlxo 
foreign delegates, w^ore conducted alxxxost entirely 
in iHInglislx, Avore liltoAV'ise w'oll orgazxlsod axxd tlxoro 
was little, if any, straying from tlxo real nxattor in 
Hand. 

THo scope of tHe Ooxxferexxce wras wide, onx- 
Hraoing, first of all, tHe economics of tHe coal in- " 
dxxstry and tHo storage, transport, and txreatxnont 
of coal ; secondly, tHe oil indxistry in relation to 
tHe prejxaration and use of licj^xxid fuels tHirdly, 
tHe carHorxisation iixdustries, wdtH special rofor- 
eixce to HxgH and low temi>oratxxre carHonisation 
xxxxd tHe Hotter xxtilisation of coHe oxren gas, of 
wHicH a largo sxxxrplxxs supply is aA^axlaHle in Oreat 
Hdritaixx. 

JK'xirtHer sessioxxs w^ere devoted to tlxo generation 
of steanx and electricity, HotH for indxxstrial and 
dcxoxestic pixrposos. ItesearcH and development in 
all countries HaArc Heon Hrouglxt to Ixear oxx tHo 
attainment of HigHor tHermal ofiicioncies, parti- 
cxxlxxrJy ixx tHo goixeratioxx of electricity from low*- 
grade axxd w-aste fuels, axxd also on tHo oo-OT><^ratioxx 
of separate iixciustx*ios in tHe linHixxg up of eixergy 
in all fornxs wdtH tHe view of avoiding -waste, Xxx 
conneacion w-itH tHis, great progress was fore- 
sHadow^ed ixx suggestions put forward for a more 
rational groupiixg and centralisation of xxnits con- 
cerned in tHe maxxvxfacture of iron and steel ; for 
exxaxnple, coal mine, colce-OA'exx, Hlast and reHeat- 
ing furnaces, steel -worHs and rolling mills, and 
possiHly even toArn’s ^s.s sxxpply plant, THe 
acHiev^ements of tHe I>xinston plant of tHo INe^v- 
castle ISlectric Supply Ooxnpany, wHere Ioav- 
temperature carHoixisa^on axx<x electricity genera- 
tion Have Heeix successfxxlly comHxned during tHe 
past tHree years, afford convincing evidexxce of 
tHe advantages of sucH groxxpixxg. 

THe suHject of pulverised coal aroxxsed xnucH 
interest, and it seenxs tHat its introduction, -wHere 
eixeum stances are favoxxraHle, xxixay lead to grexitly 
enHanced effxciexxcies ; in nxarine steam gexxera- 
tion, in particular, great possiHilities are pxe- 
dicted- Attention was also directed to tHe 
economic advantages of HotH HigH pressure and 
HigH temperature steam, upon wHicH inteanusiive 
xesearcH is Heing prosecuted on an international 
Hasis. Xt is Hoped tHat tHe resxxlts w-ill He avaJlaHlo 
sHoxrtly- 

As perHaps -was to a large eattent unavoidaHle 
in a oonfexenoe of tHis xxatxxre, one inxj^ortant con- 
sumer of fuel received less synxpatHeteie attention 
tHan His case undouHtedly merits ; we nsfer to 
tHe domestic user, wHo in Oreat XHritain Hums 
23*0 per. 'Heaat ' of our total epal ^^medxiotion and 
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xnoro rctw' ooa .1 'tHei.xx a .11 r®Lil* 

’wrctys ctxxci j^aue atnici oloc'triostl ui:i.dox*i>a^1kirk.gs ^vLt^ 
^og<©t>liLe>x’ . THo la-ymaxii Tnety' otr xxka-y xiol, «tvs^a,re 

of tilxo ffiLot> hes j>a»ys xnox*o t>lx€i-xi -fcAsrioo «ts r«Li:ioJ:x 

for oofii^l a,s tiHo lctrg;o in.clusi>rietl oonsiiirior ; fio 
oorfecLinly; < 3 .oos xxot> Icnow &/t “tlno »£tcrLo filmo Ho 

jp&,y& TOoro ■felnei-ix do^iHlo for ctn ioforior ]procivAot>- 
Soiori-tiifio olctssifioa-tiioj:^ eLn.alysi», ctnci ciu.abn'tit.x form 
•fclio HfLsis np^on "W'HioH io.clust>ry^ H\ivw ooslI ; 'fcHo 
<iomostiic \ig»or Josf l*iAys oo«.l, so n^iariy iionciroci- 
or t^oxis a. timo, -wit-li no indioatiion bls 

fo it>s q[iaa*lit>3r ot^Hor soxi^o usually moaniriLgloss 

fancy name, and -w'iflioxit> any ^^uaranfoc as fo it>s 
asH <and stone !) contents, its calorific valxxe, or its 
nature. fie must also Huy His " r>i^? in a x?olce,* 
'W’HetHor He lilcos it or not ; tHc middleman, wHile 
more tHan douHlini^ tHe cost of tlie i>rivate con- 
sumer'^s coal, also sees to it tHat lie is steered clear 
of all suefi c^ueer new-fan|?led notions as calorics 
and so f ortli . 

Ooal alone does not form, Ho'W'evox’, tHe sunv of 
tHe 3^>rivate consun^or^'s' fuel axi.d rociuire- 

meiits ; tHe ^as and electricity xindertalcings are 
tHere to -pusli tHeir goods. fto-w jiatHetic is tHe 
domestic usesr’s attitude of indo<.‘,isioix AvHen coal, 
gas,' and electrical interests, eaoH and all for tHem- 
selves, and ^dtH all tHe HigHly orgaxxisod and "vrell- 
trainod yiowei's of jiereuasioxx at tHeir conxmaxxd, 
set about convincing Hixxi tHat tHeirs is tHe one 
and only satisfactory solxition of His Heatixig 
problems ? Xt seems to xis tHat tHe time Has come 
vt^Hen tHe doxxxestic user sHould be able to turxx to 
some disixxtox’ested body for unbiased advice as 
to vrHen, How, axxd -wHore to use coal and otHer 
solid (or liciixid) fuels, gas, and electricity ; a body 
W'liioli w^oxxld also see to it tHat tlxe ftiel He bougHt 
Avas purcHased on a basis not only of cg^uantity bxxt 
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also of quality.' It is useless to attaQlr tHe domestic 
open grate fire and to dcmaxxd its abolition. It is 
true tHat AvHexx Hurxxing raw coal it is tHe aroH 
polluter of tHe atmospHeres of our cities r but tHe 
blood of fire-Avorsbippixxg ancestors still flow's in 
tbe Englisbman’s veiixs, and to binx oexitral Heat- 
ing is aix irxsidioxxs and stxxfify al:>orxiination and tHe 
gas fire a glarixxg and inHospitable object ; tbe 
open fire alone caxx nxiixister satisfactorily to His 
I*ixysiological and psycHological xxeeds iix tHe Honxe. 
THus, tHe only rexxxedy for srxxoHe pollixtioxi lies ixx 
giving tHe lioxiseli older a fxxel w'HicH w'ill bxir*n as 
w'dl as coal bxxt xvitHout smolce, not only on 
special l>ut also oxi existirxg open grates. XJp 
to tlxe present no suoH fuel Has been available, 
and, until it is, tHe politician's parrot cry of 
" tHe wiclced Avaste of raAv coxxl on oi>exi fires ’ is 
xxxeaixingless . 

A Avider . interest tHan fixe purely teoHnical 
attaolxos to tHe W'oi-ld X^oxA^er Ooixferenee. TCHe 
j>roeeedings Hav<^ afforded aixxple evidence of tHe 
efforts tlxat are being nxade to conxbine tlxe spirit 
of individixal exxterj>rise wit lx tbe spirit of eo- 
operatioxx in tbe exan'iixxation of all pro>>leTxis be- 
setting tbose interested ixx fxicsls and tbeir ntilisa- 
tion. Tliis spirit of co-operatioxx is l>eiixg fostered 
not oixly betAA'een industries AvHiclx, like tlie gas 
and electrical xiixclertalcings, vv’ore forxnt'xXy <?on- 
sidered to be aixf agonistic, bizf sJso in iri<iustx'\ 
tlxe Avorld over. It w'ould be <Iifiieijlt to oA'ori'O-tf* 
tHe A’-alue of tHis aspect of tHe Oonfex’onoex toA\'ai*dp^ 
tHe firmer estal>lisHriient of ixxternatioTiai goexf- 
Avill ; fox*, as ^5ir X’Homas JXolIaixd poiixte<l oxxt in 
ixis oip^nin^ address to ^Section X*' of tHe C ^iiferonc*^', 
tHe surest Hasis of a Avorld j>oace lies in a mutuaJ 
uixdorstandirig axxd co-opcratioxi of eooxxoinic iii- 
terc^sts and x'esoixx'ces. 


X^oot-and-lMroutli X>is^ase. 


'YI>X^OOXiJSiSSf in tHe prevention and cure of foot- 
-JL and -moutH disease is Hampered by tbe fact 
tHat no xxietHod Has yet Heexx devised for cxxltivating 
tHe ATxrus in vitro ; and since it caxxnot He seen, it 
can oixly be propagated and recognised by tbe in- 
oculation of susceptible animals. X^uxrfcber, tbe 
control of tbe disease is rendered more difficult by 
tlxe fact tHat at least tHree types of tHe virus are 
bnoAvn 1 immunity produced by an attacH due to 
one type does not render tlxe animal any tHo less 
susceptible to attaclc by one of tlxe otHer types ; 
and, finally, tHo immunity produ<?ed is only^ i*ela- 
tively sHort-lived. In spite of tHese Haixdicajxs, tHe 
THird I^rogress Xteport of tHe X'oot-axxd-lVIoutH 
Hisease XtesearoH Oommittee, gives a detailed 

account of mucH researoli Ax’^orb directed towards 
inore^ing our knowledge of tHe natural History of 
tHe disease, and of metlxods of destroying tHe Arirus 
and of producing immunity in susceptible axximals. 
OAving to tlxe reconstruction of tHe JSxcperimental 

’ aFpot.-a,]orf-^05U.K XX€!««Murof» Oox>nrfeftit.o«». XAX -f- Ssa 
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Station at I^irbrigHt, tHe AA^ork Has Heexx coxxfined 

to efx:^Griio€fTJi-t^ on small lalxoratory animals 

guinea-pigs and rabbits, otber rodents ;i>ossessing 

a HigH degree of ixat ur al resistance, cainriod out- 

at X^ew Maw, tbe X.-ister Ixxstitute, and tHe IN^ational 
Institute for ^Medical HesearoH. 

Some attempts to cultivate tHe viirus in vitrei 
wore uniformly xxnsuccessf ul, evexx wHexx tHe o^cygeu 
tension of tHe medium was reduced to iril by tli*^ 
addition to it of small quantities of cysteine (V. IM - 
Mur bury). 

THe distribxxtion, localisation, and disappearanc-i* 
of tHo virus ixx animals after inoculation Have Hecti 
studied by M. O. JVlaitland, and I- A., OalloAvay aix<l 
5 S- Nicolau : tHe latter autHors Have also made a.n 
extensive Histological study of tHe lesions in tlK.*^ 
tongues of rabbits axxd gxxinea-pigs. It nppcairt 
tHat tHe predilection of tne virus for tHe soles * »x 
the feet and tHe mucous membrone of tHe xnout lx 
is associated ratHer witH tHe fact tHat tHese arojx^ 
are subjected to mdvenxent and pressure tHan due 
to tHeir freedom from HaJbr^ If a strip of ski*x 

is transplanted on to tHe sole of a guinea*^pi^*s foot. 
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vosicte rfox^po-autiioxi -will oooiir iix it>, WHotlxoiir -fclio vIttiAs 
iH iixoGiJila.te<l ixvbit’a^clojrrn.^tll^r in.tio or 

iiiLtr«i.J33.o»cnti.la,rl3r olsowliere, cklt^!boi:i.|^la. Joisiorkis «oa,rooly 
over ooovur in. Jb-airy slsiixi. elsewliere. Xdf , on t>l3ie o-fclxor 
liaxxd, fit foot is inxm.ol>iliseci etnd j>rot>ect;ed by et ixfitdL 
fx'om ;pressxir'o, vosiole £oraxet't>ion does not> ooonx* in 
iti XolloAvini^ i;be in'brfitm.xxsonlfitx' injection of fit letr^e 
doso of vims. 

JMrxiltnF>^<^«'f'ioxx of tbo vims is fitssocictted ’vt'^itH tbis 
vosioie f omifittioTi , £tnd oooixrs in botb tlxe jxrixno/ry 
v-osiclo a.t tbo site of inoon Ifittion fits well fits in tbe 
secondary vesicles dcvdojxing nj»oxx tbe feet axxd 
ton^ixe 'witlxin txvexxty-fonr bonrs : infection cfitn be 
oaxised by a drojx of vesicle flnid dibxted a million 
tiiries. On tbe otber band, altbon^b the vims can 
l>o fonnd iix tbe l>lood and cexrfcain of tbe interixal 
orf^ans for tbe first three days after infection, it 
<loe'« not ajxjparently nxixltijxly in these sitnatioixs, 
and xxo lesions ean be discovered ixx tbe latter on 
microscojpic excanxination. In tbe ease of tbe feet 
and tonjt^no^ virxxs can l>e x'ooovered xxjx to tbe eif?btb 
diiy after ixxfecjtion. It tbvxs appears that in tlxese 
small aninxals a process of rxattxral core tabes place, 
with disappearanc?e of the vims after a fc^xv days i 
\^t*ry rarely iit>es an axxiixxal act as a carrier of the 
vims for a loxx^er period. 

UTistolop^ical excixixxinatioxx of the toxx^xxe shoxvs 
t hat the earliest evidcMxee of a lesion is degeneration 
of a small jt^i'onp of epitlieliaJ ct^lls : the dej^eneratod 
iirea increases in sisce, a fexx* jxolyniorphonnclear 
Jt^ncocytes waxxxlex* in axici also do^exierate, and these 
f I is integrated cells, to^^ether with soxxxe dnid, forxn 
a vesicle, vi*-hicb incx*eases in sisse axxd finally 
hursts, leaviix/? an iiJc^er, v.'Jiich heals xixxdei* a scab. 
>Some j>oJyxmcIeax* ixifiJtratioxx occurs also iix tbe 
corinni, but a s€"»vex’e inflaxn matory reactioxx only 
<j<?ciirs if seooxidary ixifectioix of the xilcer tabes 
I >lace . 

'JPbe ixnxnmiity pr<xdxaced by an attaob. of tbe 
<liseaso is oixly s'Hoid-lived, about 6-12 months ; in 
ixddition, three distinct types of vb’xxs are xxoxv 
bxxow^n to excist, an<l aix ixxfoction by one tyjxe xvill 
not x>rodxxcse tbe slightest iznxnixixity to either of tbe 
f>tbors. Tlxe blood of aix anixxxal recovei^ed fronx tbe 
diseexse coxxtaixxs axxti bodies, xvlxicb can be dexnoix- 
stx*atod by its powex' of destroying tbe x^irxxs irh 

Adec|xxately to control oxxtbreabs of tbe disease, 
hixowledge exf tbe power of sxxrvival of tbe vims 
<»ixtside tbe body and of nxetbods of destroying it 
w ossexxtial- It is bnoxvn to sxxrvive ixx vesicle flxxid, 
tlie epitbelixxxn from blisters, and in tbe internal 
oi-^snxs, for xxxontbs, if chilled, provided tbe axximal 
was billed dxxring tbe fiirst fexv days of infectioxx, 
siiK'o later, as xnexxtioned above, tbe virxxs rapidly 
tlit^appears from tbe tlssxxcxs. Oxx a glass slide it will 
f^iJi'vive for at least two years in chemically dry 
; in ordinary moistr room air it dies within a 
w<‘dc : sixrvival xxnder ordinary ooxxditions is loxxger 
oil hay and bran tbap^ on cotton --wool snxd filter 
l>a|)er, -bnt in. fidl oases a damp atnxospbere has «t 
U<-loteriotis infinenoe ; tbxxs on moist bay or bran itr 
<^»ixiy lives five -days* bn dry bay it may sxxrvive for 
«o\-oral n&ontbS'* .In tberoi bironrnstanoes metbods 
of stezd^Uptn^ ■ nxaberaals'' ' I^ely .,'^0 be obnf^n^inated> 

l?a'o.'ibT-/y'on* istfSl 


with irims are of great importanee. Ilbi-rr vesicle 
fiixid, formalin, pbenol, and mercxxric cbloride have" 
a relatively low dxsixxfeotant powder as compared 
with free chlorine or iodine, or potassium perman- 
ganate. In tbe presexxoe of particulate orgaxxxo 
matter, however, tbe value of tbe oxitldising dis- 
infeotaxxts is considerably redxxoed, whilst that of 
pbenol, cresol, or formalin is comparatively un- 
changed. It wfiis foxxixd that spraying bay with 
oxxe per cent forxxxalin and allow'ing tbe solution to 
evaporate, d estroyed tbe vims dried on it (IT- O- 
IVLixxett). Hides could also bo disinfected by soab- 
ixxg for forty-eigbt bours in tbe saxne solution, but 
xxxxfortuxxately tlxis treatment afiected them dele- 
terious ly - 

Tbe virus is fairly easily destroyed by beat, a 
very slxort exeposure to xvater at 60*^ O. being 
effective : at oO“ O., blood is rendered non-inf ective 
aftei* abovxt four and a half bours at tlfis tempera- 
ture. 

Tbe control of tbe disease, apax*t from tbe 
slatxgbtering of ixx footed aixixxxals, must be bcbsed 
oxx disinfection of ixxfocted material, treatment of 
infeoied aninxals both by sjxecifie and xx on -specific 
rexxxedies, and fixially by prevention of ixxfoction by 
artificial ixnxxxuxxisation : .it is obvious that if all 
axxixxxals coxxld be i-cixdered ixxxmxxxxe, ‘’the disease 
w’-oLild vanish- Tbe fact that ixxxxnunity is short- 
lived w'ill always xnxlitate against tbe sxiccess of 
ixnxmxxxisation :: on tbe other band, there is no 

exddeixoe at presexxt that wild rodents can cax*ry 
the disease and act as a soxxrco of infectioxx for 
j cattle r rabbits, for example, can be inoculated with 
' the virxxs and develop the disease, but xvill not pjauss 
it oxx to others of the saxxxe species Icejxt in mose 
coxxtact w-ith tbexxi. The problem, then, is that of 
ixxxxxxxxixising the larger animals ixx w^hioh the disease 
naturally occurs. 

The xnethod of ixn muxi isation by injectloxx of 
vir-xxs of lo’V^' virulexxce cannot be of W'ide application 
owiixg to the daixger of spread of the ixxfection : 
injection of serxim fx'om an imnxuxxe animal will 
only protect for 10-1 -I days r injectioxx of virxxs axxd 
serxxm togethx'sr xxxay prodxxce satisfactory results, 
but they are too variable for tbe method to be of 
nxixclx practical use, V«,ociixation. by xneaxxs of 
billed virus is tbe method of choice, provided that 
a satisfactory vaccine can be obtained, H, H. 
IVlaitland bets found that a vaccine prepax^d by 
e:K. posing tbe vims to 0-1 per cent formalin at 26 O, 
for boxxrs at pH 1 -€5 gives satisfactory xresxxlts in 

f ;xxinea-pigs : tbe inxnxxxnity is fully established in 
our days, and is effective for four xnontbs, but is not 
so complete fits that px'oxlxiced by injection of living 
vims, since local inoculation of tbe feet will pxxxdxxoe 
vesicles, although fuirfcber gexxeralisati on of tbe 
disease does not occur, Tne results, bowevet** 
suggest that a suitable method of Vfitooina^d3u vrill 
soon be discovered. It is also probable that pro- 
gress ixx tbe appliesation of specific prophylactic, and 
therapeutic method^ will be aided by the recent , 
observation of I^of - A, Oiuca tbat tbe method, 
of oonxplemesnt fi:scation esn be used to eberer the 
presence or absence of . itnxnxmlty In sujsbeptlbic 



ex3 


JSr^T UJR.JS 


COoTO»BSit so, XQS8 


«r C'wm akn'<l 


Tmi?: M**,^,l:fcoxYi^t;ioctl Trii>o« li»ti of ICiBO is 

orily lisf; of ifs feind "wliioJrL lieLs pjroduLOOci. 
f>rofossora, for f;fto TJTniv€>r»i1^>- of Oa.ml>ri<i^o-^ — Sir 

dosojpfa I-arxoor, T>rof, IT. ISTo^vall, «,nd Sir ,Josoj>fx 

^lioirxson. Ha.j>|3ily, «,11 tHr«:^t> a.ro sfill a.ofix^'ol.v' tt-t:- 
"^^orlc, ftioia-gl^ ]E*rof. INTo'W'tdl Vitats *to.xiox.in.o^d Ixis csoirxirx^^ 
rot-irx.'jmoo.ti- ]F'orroorl;y' ».ssist:.n.xxt. to tlxo C -*».'v^oxxdis>x 
dorixoxx«t-r«,tor ixx e»:3ct>oi'iT-ri«e^tTtt.txl j:>l:x>r«ios 
in. tfxe O^vondislx L«,l>ox'a,tor>^, Ixo lr>c>ot»>Txxo lSIowa.ll 
oixar/^’o of tlxc* iJi5-iocili l^Jo’vvall x'ofraotor 
wlxork, irx ISOO, Ixim fatlxor, IVfr. JFt, S. ICowall, IT. R..S., 
jcxrosorxtiod it to tlxo T 'ixivorwit.'V' of C-’*arrx l>r*icl^o- Ixx Ixim 

Ixaxxds tlxo !I>rowall cioirxo liooxirixc* axi ac-tiv^'o ooritro of 
astrojplx^'sixraJ roMoar<;li xxrxcJ tlxo sood of a 
lar^o axxd ^rowiop: dofxaj-ttnoixt in tlie* X^niv-oi-sit 

of all, ixx l.OO'Z, a l^itt.i*o"w sjx^otro^rM.jx ii foci a 

and a lorxs of f>0 ft. foc’al Ic^^ix^tlx 'vx'xia |:>t*c:> v^iciod 
from tlio la^cinxswt of INI r. JB’raxxU MoCloaix ; tlxon, ixx 
1008, tHo tol<^«oo 2 ><*s w-itli wlxiolx Sxr N^^illiaxn T-lxi^^ins 
Ixad oarriod ont fiis i^ioxxot^x’ iix'V€»«ti^ationw ox\ stollar 
sj^octra w^x*o 2a'osc?.xxtod to tlio X^ni v-x-rsit.v' X>>r tlxo 
IHto^^al Sooiot^r, vrliilo tlxe* A;\’ln.ol€» ost al^lislxxxxoxxt imdt^x- 
15^0 wall’s dir«?-otioxx was ^?r<3a.tljv' inc^roasc^d wlxoix, 
in 1011, tlxo X_T"xxi vox*sit>’' ac*oojf>tod tlxo oljiar^^o of tlxr* 
Solar X»li>^sios O>>«oxwat ox-,v oix its traxxsfor fi*om Sontli 
» axid Ir*x*of. INTo'wall Ixr'cian'io its dirootor. 
Ho Xxad alrt*ad>-, in 1 0OO, Ixocjoxno 2 ^»’<^>f«*»«or of astro- 
and a folic nr of ''r’rixxi t C ’ollo^o. In addition 
to a«tT-oi^lx>-sio« and solar 2 >H.rsi<*s, X^rof. IS^owall lias 
ti-iroxxf^lxoixt **.<j*.tivoJ>- fostox*od ixx tlio Ol>soi'v-at orv 
resoarelx in nxotooi-oloi^ioal p>lx>-sic*s. >lt‘ >ia.s Ixot-ixi for 
man:s^ >^©ars an olootor to tlxo Xsaao ISIc'wton Stxid«*ixt- 
sfiij^s, aorxd ixi tlxat woz’l-c, as also tlxrouij^li tlxc"? <’H>sorx’'ator'V’' 
dluil> vrlxioli lio foundod iix 10O0, Ino Ixaa O 3 «or<tis<r»d a 
ixifltxonoo oxi ^onoi'ations of tlxo yoxixi^€>r 
ts in astroixorn^’'. Jxi liis rofiromoxxt, witlx 
KToator frot^xloxn from adxnixxistrat i v«^ oaros axxd xnoro 
timo to comjploto liis own w-orlt, it ma>- X>o liojiod that 
Xiis Icno^rlodf^o aixd xxxflxionc50 mav xnal<.o 'tlxoxnsolvc-^s 
folt for man>^ ^voar^ to tlio ooixtixmoxl hoixofit of thx’^ 
soionoe to w'Xiioli Ixo Ixas dorotc^d hirnsc-jif. 

txnanirnoxxs olxoioo X^x-. Hohort. XXanxxljxIx IMCairott. 
was ol^tod XXootor of Xl^ccstox' CV>ll«^o. 0:x:ford, on 
avtooossion to XXr. X.^. XX- X^arnoll, w’’lxo rosijgrn.od 
that ofXioo roc^ontl^-. I>r. Marott, wdxo was odxxoatod 
Oolloj^c?, *Tox-so>^, and vv^as a X>onms liJatlxilxi- 
tionor of XXxx.llioi CJollogjo, was olocstod a follow- axxd 
X!:>cc»to»r in 1801, aftoi- talcinj? first olassos in 
OlassioaJ Hoxxoxxr Modorations and I-^itor«e XXnxxianioi'Os. 
'TEio -won tlxo XTlxanoollor’s jxrivso for I..ratin vorso in 188T, 
and tlio Oroon jirisco irx mora.l j:>lxiloso2>lx.v for an 
€?ssa.y- on “''XXio Htliios of Sava^o IXaoos ” in 1803. 
X^oxn 1803 xxntil 1808 ho sorvod liis colloja:o as snl>- 
rootor and wras ono of thx^ IJ' ni’v-c^rsi tr ja-ootors in 1018. 

s intorost in tho oxiltxaro of j3riTmtivo raoos, 
wXxioh had hoon slxown in his XXroon jjriaso ossay, tlxotx^h 
oxxtsido tho straitox* linos of ax^adomio fihilosojzjhy, ^av-o 
his lootnros a hx-oadtlx a.nd xmoonvontionality w^hioh 
Jf^ot w-ithoxxt offoot oxx tho nxon -who oaxn.o xindox.' 
Ins hand,^ and xnarlcod hirn as tho ohvioxxs nfian for 
tho appointment of secsfotairy of the Oommittee for 
, XSTo, 3077, Vox:.. 13^1 


' .A.ntXiro23olot2r>- when tlxat hody w^^as formed some 
twont>r ;;\3-e»ars a|^o. XX o was also xxxado readoi’ in sooxal 
anthropolofa:^-- Xn hoth oajxaoitios ho lias oacoroisod 
ooxxsidorahlo xndxioxioo in the>> mov-omont for tho 
trainings in anthrc^X>ologc>^ of officials who admixiistc^r 
nativxi» affairs in thcii-f de-jxondoncios of t5x-<»at XXi'itain. 
X>x'. IVXax-ott is tho axitlior of “ Anthropolo^?^' ” ixx tho 
XXomo I "^nir orsit>- I-ihx’ar^^, “ ’'X''ho Thrcr^shold of 

H.olifzion “ X^s,>-oholo^;>’ and Xi'ollclore^,’’* and a nxxxnhox* 
of papox's in soi on tifio pox’i odicals. Xio has hoon 

prosixlent c^f tho -AntXn-oixolo^ioal Soctioxi of tho Xiritish 
-Association axxd also of tlio JF*<->llcloro Sociot^-, and 
toolc a prominont part in tlio o:x.cavation of tla^ 
palaeolithic cav-o of St. X^rciladc*, .Torso^ , in which a 
tcriotli of INJ oaixdox'thal man W'as found. 

^ivioisrcs^ tho c|nostioxxs of j^onoral scioxxtifxc intoi'x'st 
lilcx-l>r to c^njaraisaro tlic' at fontion of tho Xlritisli Association 
W'hc>n it visits S<^>tith Africa no^crt >^oar, oxic> of tli<' most 
WJ'ith*!^- discussed is tlix^ OT'ijj^in. history, and 2 
nt* the* 2>*'C^^»i«t i*nins at >2imhahw-te sixnilax' sitt's 

thonjj^li not. oc-clxxsi voly , in Sc»ixthom Xtlic>dc'*sia. 
*T'hosx’» monuments liav-o hoon x'0 2 «’'atx*>dl y doscri Ix’^d and 
T>ax”tially o>c 2 >lorc-^c J ; and on tli<=e Ilx'it.isli .Associat ion's 
jiroviotjs visit to Soutli AfxXca in 1 many 

w<=>x-o c^lx>sarod u|> tlic* voi-y cai*cful studios of Xli*. 

iXandall Macrx-c.r. Ilut sixxco 10o;>, hcssiclos thc^ valualilc* 
w^’ox'lc of loctxl ax*c-I ij^eolo^ists, and Cxovornmoixt mc’iasux*cs 
of <^oxxsox'vatic»n , d isc*o vox*ios teX^^Tj-wfi c^ro c >f monuments 
ciaixnod as coxn|iai*al>Io, liavo made further- occavatioii 
dc'six-ahlx?. Accox*din|^:ly , as sooxx as tlix' South Afi*icaii 
mootixxi^ was ixrranpTc'd, tlxo XXx-itish Association ai>- 
2*oirxt«5d a committoc on South African archa^olo^yy : 
ascortaino<J tliat tlio ^ovc'^rnruon t of Sout lic-.x-xx l-ll»odosia 
woulcX wolconio such an invostijoration ; and in x’os 2 >onsf- 
to a similar* su^l^ostion on tho part of tlxo Hliodos 
'"l"'»*nstoos, i^uarantood tl»o nocossary funds. Tho council 
of tho Association has now a 2 >l>ointod to conduct tlic* 
invostigration, Miss Clort-rudo Oaton Tlxoxnpsoxx, w-ho 
'vax'iod ox2>oi*ionco as an oc-cavatox- ixx fcH^yjpt anc I 
l%Xalta. IVfiss C’aton *X’*liom 2 '>soxx w^ill prohahly arx'i'v-c 
South uA.fx*ioa tiai'ly in 1030 and visit sitos axxd 
until tlio soa.son pox-rxxits of o^ccavation on 
f>ho si to soloctod as xrxost lilcoly to yiolxi ovidonco as tcj 
■^5^0 history of tho w^^holo |^r*oup of xnonuxxxonts. A.s it 
is understood tliat tlsox'o is alx-oady one other 03 C 2 >odition 
in South Africa on^i^aji^od in proh istox*ic studios, anxl 
that communications may ho o>ci>octod on roxnains of 
ohax*aotor in other* parts of tho continent, it 
w^'ill ho seen 'tlxat at tho IXritish A.ssociation’ s xnoetinfjc 
justice is lilscoly to ho done to this ohsoxoro and 
fascinating prohlom. 

T’msi tlixrd and larj^ost of the hydro -olcisctx-ic pow-oi- 
l^onoratini^ stations of tho INTorth Wal€»s X^owror Clk>irnx>«»'«^>" 
at Maontwro^ was formally opened on Oct. 15. T*hi!s 
station is tho direct outcome of tho ’w^orh done hy the 
^l®^txX.city Oommissionors in 1033, wrhon th«^^ sur- 
veyed tlxo x*e<2,niromonts of Itirorth 'W'alos. The Oompany 
has already 3<4.0 rxxiles of xnain transmission linos ixx 
operation, and hullc supplier az'o ^iyen to ,-,15 lar^c 
smaller elect x'ic supply companies and local 
authoxTxtios^ and to 33 laor^e industrial underta%ccixx@s . 
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ii^cilxade* »l«ut>o a.'TLcl j^srctnit^e^ ^uebTTrions, OOimt«*r»rfc 

\voi'3k.s* oolliox'io«, «.ri.ci ±.lic5 X-i. JVt. tetxxtl €1, en.« 

'v^*'Ojricasi «a,t Oj-O'W'O- *X*lxe C.'o*yijxajrxy <9xa.p»jplios 
^i.u eLi*€30 of ovox' 4-000 McjuLCLT-tji «uTxcl »o ^roati i» 

1 h& <;ie»TXX€xrkt1 for- ol«>ofx-io y>ovvoi' 

1 mile i** f^a.lco»x frorrx i:lx«^ lVror*f«i 3 ?- I*oAiVor* Oomy>a.rx>r’s 

-.t <^*xmL «.!. .HLvixxooi'i'x- TIm’* rxo’W' >xoixi=tc5 

A\ill irxxrxxoclieu'toly ov^oj’ S 0,000 lei .A.»x 

ni't'iflc'.ia,! Itxleo exlxoxxt; two sci\x«.i’o xxiile-iai irx «x.x’oa. it».M tiooirx 
c f >xxMt r'xicrtoel l>y <J«tmrjrxixx #>5 tlxo x-ivoi* I^jry«<>rx iix ’V'^txlo 

of l■‘'*o«ti^rxio^. A-t j>i-e»rtont tlio clojutlx of tlxo Av«,tox* 
lM*liinci tli«:?> xxifxxrx clfitTti Ik oix.l.v 20 foot, o-w^ixxj^ to tHe» loev 
r«iitif^t.ll tliiss >'ocfci*, V>ixt jaftOT- tlxo evirxtor* i*a.ini=5 it i« 
o<l to x*€^«.olx. tHo lovol, txixcl it -will tfxorx 

)>f‘ 4K foot eJoo-xx. TIk? offootivo Ixoetxl of tlxo ev«,toi' 
ol»l«ixxocl ixt tlio foot of tlio liijCfH j>»*c’»fr 4 sxiro jxixxo lirxo 
Mt tlio «t<xtioTX i« 630 foot- XJTxxtlox- tl:ri« x>»*o««vxi*o 

tin- A.v'*xt<*T’ t ixT*l>irx<»w, ’vt^Tiioli *xr“o of tlio cloxxlxlt? jot 
I'ittx «t 333 j’t'vol » jt ioix« x>oj’ Tiiirxixto. JKox* \V"rotJclx«xxxx^ 
arnl C-r-^-wo tljo A’oltax^co i« t r'<x.ikwfoi’mo<l xx^x to €16,000. 

oji£i.ixi.is iXT-f' c-«,jr’T-io<l 'vi^lxito-jf>*xir» tocl, letttiood-fcstool 

1 1 ‘vv c'T-t-4- »*rXoc5t< i 180 foot tx^xa i't , sxxkI ovoi'v otxfc* Ix^orx 

tiil-woii to ixifxlco tlK'irx *x>4 tix-lifstio rts i>OMwil>lo. 'Tlio «toc>»l- 
Cl I loxii jii 1 ixo oorxc Ixiot OX'S licxxx^ irx ^ari'CJLOC'f cil c*xxt*v^ocs 
l»*«t\voori tli€'-Txi. cix't if tc?ia.l Icxlco iw ooix«i* loi*otl to 

.•id* I i-c> i lio liocxnte^ of t 1x0 "Valo of H'ofc^t iixioja^. 

ix mootixii|jr of tlix* Tr3njar<*xxic“» J^ooiot^^* iiolcl orx Ot*t, 
1 <> ill t lje* x*ooiiJiM <.»f t lio j-<irxix<*‘cxrx fSoc'iotj^'-, IVXci joi' X-.ooncx.r^f I 
AV'cxfi I »r'«=‘>i- 4 oii t e*cl iiiM i>ortr*«,it i»x oil» eLf^ a 

of *x| >x>**x*c*icxf iorx of Ixim «oi'vioos <i xxT*irx|»c tfxo sovorx- 
jv-o£x.r‘i -4 li<» ixexM aot^o<l cxi-i |r>x*e=*fsirloiX t of tlio i^ooi^ty". 
Pi'<»f. Ill- W'. iMcxc* ilx’iOo, -wlio xiicxcle* tlxo j:>t*c*f40i»ta,tiorx, 
-,nj»l flxcit lVI«.jox* X,>«.x-W'ixi }i<x.» k<=»oix tlio iSooicst^r j^fO'W' 
ti'ofii cx licxxxc] fxil of |:x<>ojxl<*. -vt'lio xx-ii^ht jx<.‘stl 3 ^ >>o do- 
'•(•vilxocl 4 RI ,>4 £X ^X*OXl}-> of OOC'OIXIj t"i Cr« , to fXTX o#x,r*xxo»t, lovol- 
ii«*nrlc‘<.l Ix^fl.V' iiitoxit oxx fcxoirxi^ tlxo wooicxl jxr*ol>lorxx» 
t-lxo clcxv^. "flxiM olxcxTX^o })cx£S Ixooirx lO-X'^C^l^V" ctxio 
Tt» IVIcxjoi’ X>cxx*x.xdrx*M W’iso a,ocl rrxotioi'o,tirx#a: irxtixxorxoo . 
iii-iix/L»riJXf?- to tlio Sooiot.v t.li <5 fix'OMtij^o of cx rxcxxxxo xxixivox*- 
Jxoxxoiii'o< 1 ixx Ixiolof^iocxl »oioxxoo cxxxcl tlxo ixra.otioal 
of 4 tx jxoli tioiexxx, Ito fxcx-w^ tli«,t tlxo irixfrxi'ovoxrcorxt of 
Mi^M-itxl a,ifcxix'M x« rxot to l>o cxttcxx xxoal lx 3 - tlio «olootiorx of 
i'*<‘r*«oxx« of 03Cooj[>tioxx€Ll ^Ixilitios, tlioir* forood xncxectirx^ 
aiirj tlxo orxdo'wnrrxorit of tHoir off»j:>r'irx|;^ ext tlxo j>xxl>lio 
ex 7 »on«o, Ixxxt Ixy tlio ^x'cxdxxxxl oIxxTxirxaRttioxx of tlxo xxxxfit, 
a.-^ tlxi» is tlxo xxrxotlxod xxrxivoi-sa. 113 ’" «tdo|;>tod 1 x 3 ^ IN’ettxxx'o 
foj- leoojpixxjg^ tlxo f:xoj>xa.l£fctxoTXS of tlxo lo'wox' exTxixxx«kls ixx 
a iic^altliy ooxxditiorx. 'l^lxis oliixxixxfifctioxx ixx tlxo j>«x»t 
ha.'-w Ixox^rx offootod 1 x 3 ?“ tlxo ex'wfxxl toll oxeexotod l> 3 ^ disoexso 
oti 3 'oxixi;^ olxildroix, etrxd sxxoli «, toll 'will ooxxtixxxxo to Ttxo 
axa<?tod if tlie^ iTOolcloss rojpx'odxxotioxx of tlxo xxxxfit @oos 
oil. 3WI«,jox* X>«,x'W'ijrx Ixeks xxovor 'woa-x*iod ixx Ixis ixxsistoxxoo 
oil tlxo xx.ooossit 3 ^ of «fcdoi>tiixfg^ xxxoa.sxxz’os to jxrovoxxt tlxo 
UTdit froxicx xx»«urjr 3 rixxj^, ckxxd tlxox-o «xi:*o si^xxs tlxfixt tlxo 
ews;t‘xxtio,l txrxxtlx of Ixis jwsitioxx. is fox-oirx^ itsolf oarx jp'xxlxlio 
<^»1 »i» j iox'x. , l^x-of- JidljEXol^x’-ido j>x*odiotod tlxext ixx tixxxos to 
tt>irjo Mlatjox* X>£kx*wixx -will l>o jro^oxdod os tlxo foxxxrxdox* 
"itxxxo viowrs oxx ;{.>o}Xxxlcii.tioxx: ecjrxd sooioty, jxxst «ts Ixis 
fafiior* is jxxstly xro^eurdod os tlxo fouLxx.doi- of xxxodorxx. 
»ii,>lo^ 3 ^. 

A:nGioxrioei>xx. Xxxstitxxto of ^V'oi^lxts a.tx.d IWCosso. 

^ iti } xx^xxAJExoo of its xtxcxixx dofoxx.dixx.e; xxmm 
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sxxd j»x*osoT(rvlrx|^ tlxo _lo^sl *st«xtxxs of tlxo S3rsfto3nrx of" 
woiigcHts «utxd xxxoosxxxros Ixasod oxx tlxo 3 rabjrd CK.zxd p»otxtxcl» 
Ixsus dooletrod itsolf sxxxlxitioxxs to sooxxx^ tlxst xxxstoxriebl 
olfxoisJ. sts.xxdo.xrds l>o soxxt fx-orxx tlxo XJxx-itod Stcktos of 
Axxxoirios. fox* ooxxxjxs.x'isoxx witlx tlxo I3i'itisix l,xitx 3 pox*i«xl 
Stjaxxd£Ljr*ds ixx 1032S, 'wlxoxx tlxo xxoxct doooxxrxi«.l ooxxxjpcfciri- 
soxx of tlxo lottox* w-itlx tlxoii* X^a.x-li»,xxxoxxto.x* 3 r oo2>i^^ 
tcxlcos f>la.oo. As xrxoxrtioriorl ^ ixx '"_tlxoso oolxxxxxxxs ozi 
Aoja:- 4, jx. 170, tlxo Ixxstitxxto xroj^oircls tlxo ixx*osoxxt 
offioiol x'ooofjcrxitioxx of tlxo sxxjxoT-iox- stotxxs of tlxo 
xxxotx'io xtxxits a.s ooxxstitxxtioxxcfclly ix"x*o|anxla.x* £trxd sxxsx>^^ts 
tlxo odxxxinistr'otioxx of fostorixx^ j3x-o-Txxotx*ics toxxdoxxoios. 
ixx s. ]f*oj>ox' oxxtitloci A. I*x*oc?xsioxx "V^olixo for tlxo ixiolx,"** 
y>xxl>lislxo<l ets oxxo of tlxo fcSoioxxtifxc I^s^xora of tlxo 
Trxstitxxto (ixx forixiot closol 3 ?' rosoxxxlxlirxgc tlxoso of tlxo 
XJ.fS.A. lixxro«.ix of Sfcoxxds.z*ds), X*xxtlior X>- flvii*lixx^a.xxxo 
jxrojxosos tlxot tlxo XJrxitod fr^totos of A-xx:xox*ioet, Oxroot 
f^ritoixx, Ooxxodo, axxd otlxor ^Bx’itislx Ooxrxxxxorxxvooltlxs 
slxotxld oooojxt tlxo Ixxtoxxxettioxxa.1 IMLoti'o os stolxilisod 
«.t 1 ,663, 1 04* 1 3 tirricss tlxo •wa.vo-lorxjjftlx of tlxo i-od roy 

of oodixiixaxxx s.xxd jq-^ 2 :x*oo to dc^firxo a. jrxrooisioxx iriolx £ts a. 
fxxxxdM,ixxoxxta,l vxxxit for txso, oc^oa.1 to 26*'4 

xxxxllirxxotros or 30-460^ 'wavo -loixgctlxs- 'W'lxa.tovor |r>ra.c- 

tioa.1 'vix'txxos tlxis j^>rox>osa.l xxxoy jxossoss, tlxo or^^xx- 
irxxoxxts oTTXTf>lo 3 ^od ixx its j ustifxoatiorx a.x'o xxot olto- 
larotlxor «oxxxx<l- Jr'ox* o5ca.ixxf'>lo, it is statod tlxot tlxo 
Ox*<lox’ ixx CT'oxxxxcil of 18118 tlxo 3 ra.x'cl as 0-9143©d 

xxxotro, w^lioxoas it xtiox'o 13 ' axxtlxorisod tlxis valxxcs as a 
oorxvoxrsi oxx faotor, ro»xxltiri|af froxxx tlxo rxxost xrolialxlo oxc- 
jxox'itixciixxtal x*osxilts tlxorx oixtairxalxlo, -witlxoixt axxy- jxro- 
Jtjclioo to tlxo dofixxitioxx of tlxo 3 ?’ard irx torrrxs of tlxo 
xrxatorial staxxdard l>ax* as laid do'wxx ixx tlxo A-Ot of 1878, 

'I’fTii; CifrrxJ" (1.-Z1U7), wlxicslx startod from 

■F'’'ri«'dx'*ir5lxslxaforx 0 x 1 Oot- 11, arrivod at' J-..aleolxxxr*st 
^Caval Ak.i x*slxif> fc5tati<.>Ti ixx tlxo Crrxit.o<l £5tatos orx Sxxrxday 
last, aftor a storixx 3 * vova^o of 112 Ixoxxrs- 'T'lxo 
attoxxxjxt to avoid tlxo fcxatl xvoatixor of tlxo xrxortlxorrx 
roxxto txox*oss tlxo Atlarxtic, oovorod l>3'' tlxo X^34 irx 
168 Ixcxxxrs, 'was xxot sxxooossf xxl, and tlxo stalxilisixx^ 
sxxrfaoo -was daiixa^od sorio'xxsl 3 ’ 1:>3’' a scitxall- mio 
oxcoitoxxxont ixx €lirox*ixian 3 ’' ox^or tlxxs safo arrival is a 
xrioasnro of tlxo a.xxaciot.V’' 'wlxiolx acrooxxxjjaxxix’sd tlxo frajt^xlo 
^iaxxt OTX its voy^a^o, axxcl of tlxo ixxtoixso Ixojxos 'wlxx.crlx 
Ixavo l>oon :|>laood irx a lo^oridar 3 ^ *■ frooclorxx of tlxo aix-.’*' 
'31*1x0 Oorxxxaxx. ooixstrexotoi-s Ixavo vor 3 '' mxxolx -widor axxd 
rrxoro ooxxtixxxxoxxs oacjxoriorxoo ixx tlxo dosifjpx, ooxxstmotioix, 
arxd Jxarxdlixxji^ of airsl»i|:>s tlxarx tlxo rost of tlxo 'W'orld,, 
as is ovidoxxood l>3'’ tlxt^ sorial xxxxxxxlxor 3LiZ127. Tlxo 
is lar^^or, xxxoi'o fxoworfxxl, axxd rxxoxro 
oo»tl 3 ?‘ tlxarx its jxx’odooossoxrs, axxd xvill ixx txxrrx l>o 
srxrjfxassod l> 3 ^ tlxo Efcri tislx airslxijxs JEtlOO axxd ItlOl xxovv 
xxxxdor ooxxstrxxoticxxx, *371x0 darnajgo to tlxo stalxilisor 
xvas Txot x’-ital, l>xxt is a sox'ioxxs synxjxtoxxx of stmotxrral 
'woaleixoss. Tlxo dola 3 ^ ixx startixx^, tlxo slowxxoss axxd 
storirxy^ rxattxxro of tlxo jxassa^o ixx sfxito of rxxotoorol Ojgi-Oal 
irxforxTxatiorx, tlxo limitod rxxxmlxox' of ixassorxgsof^ a«xd 
tlxo lxoav 3 r oost of Ixxxildixxjg: axxd rxxixxxixxgr, all load to a 
Ixoliof tlxat a coxxxrrxoroial sorvioo of airslrxijxs is irrx- 
praotioalxlo -witlx tlxo xxxator-ials at disposal, 

Tmte: followirxg dotails of tlxo J&ojxxjoellxxa. aro 

;g^voix ilex tlxo Oromxarx toolxixioal jpross s 237 

xxxotxros; xxxoarx diarrxotoTsj 32 xm^tiros ; |pc>wo»*» 6 x 400 Ic.wj, 
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erx^iiiOM iti s€»p»^ireirf>o oxt/^zmetl ; 

volrijme, lOS.OOO ouil>io z3:^c^t>i7es ; lift, 1 lO rrzotjrio 

tons j »j>oo<i, 110-130 Jcxn. j>«=»i:* JhiovzT*. lE^Cf^OT-imozz-ts 
IzAve boon. ca^T*j-iodt oxat ozx et ^cstsoons fxzol of tfio I 

tlio ctijr x^"itlrz «omo su.ooos«, t»izt ciiOionltios 
of b«LVO j:>x*ovorzto«i its a^lojztioxx fox* tf»o €yrcij 

zi . 

'Two fiyin|^ oscjxodi^iorxs a-x-o xxo^- on tlxoix* w^av" to 
tbo A.ntajrotio b>’' stojaxnoi'- A. < l.is|xa.t.olx fi’oxxx Six* 
JHtnboxrt W'illcins to tlxo a.nnoxixxcocl t Ixtxt Ixo bad 

e^XTivod at IMoxxto 'Vidoo axxcl intoxxtlod to sail oxx Oot. 24 
in a IMox'W'xTs^^aix w'balox* for Oooe'jxtioxx Islaxxd, llxo 
'W'balin^ baso iix tbo Soiit fx fSbotlaiXi Is. is ta-xlcixxjg 

’witb bim tv^’o Looblxooci soxx|>]xxnos. ./V<*c*«>xix - 

J>anyin^ bixxx ar*o Liont. Kiolsoix, JVIx*, d . C 't*c»s»xxii, arxd 
t'W'O xnrxoobarxic*!S. Sir JF-Ivil>ox*t Willcitxs’ y^lxxn, txs ori^inall.v* 
annoxxrxcocl, w^as to txxbo off fx*orex tx 'vi-ixaloi- ixx tbo Itoss 
St*a and axjross tlxc^ e>d|aro of tbo Ant»x*otio oontixxont 

to II>oc?t>j>ti<'>T» Islaxxd, »x distaxxox^ of woix^x^ t broo tlxoxxsaxxd 
rrxilos. C^oxxi. IFt- .E. Hx~x'd is now* on bis w'a>" to tlx<’» 
Hoss Soa w^itb txixotbox' ox^odition. Ho i3j*ojxosos to 
xxxa3k.o bis bxtso at tbo x»f Wixalos on tlxo loo Harriox', 

aTX<l fi^' soxxtbw'ard towax'xls tbo l*olo- 


Oj^ tbc*! ovoniix^ of Txxosdajv-*, Oot. JO, tlxx' jxrosidont, 
ootixxoil, axx<J follow*s of t lx<* H.o>*al A-ntbx'Ojpolo^arical 
Institnto woi'o on to x*t*xxTX<*»d at a ooxx v'ox*stxz.ioxxo xtt tbo 
W''ollc50Xxxo Historical IVIotlix^al IVXixwonnx, bjv* ixi vdt atiorx 
of tbo I>ix*octor, X>r. Hoxix\n' W'ollcoxxao. larpro txnn-xbor 

of follows axxd otlxt^r dist ixt 4 ^tiislxo<i quests, wbo Ixad 
boon ixxvdtccl to moot tlaoxxT, woro fxx‘os<^xxt. In tlio r<oxxx*s<' 
of tlxci ovoxtin^ IVliss Hlaoltman ^ax.’^o a doxnon«tx*atic>ix 
of tbo x-najEfico-rnodioal xtK^tbods of tbo follalilxx of 
H^^.Vjxt, vxsixxfz^ for tbo |xxxx*j>oso sjDocixxions w’-bioJx for 
tbo xnost jxart bad boon colloctod 1 > 3 ,^ Ixtsr for tbo 
IVttisontin. 'Tbo foHo'ws axxd ot lior jarviosts liad tJxon axx 
ojxjxorttxnity of oxarniixixx#^ tlxo colloctions, w'lxiob to a 
f 5 ^x*o*x.t Oxtcsxxt ba'vo bo**n, aixd still ax*o, ixx j>r<xcoMs of 
roarraxxpjoTnont txxx«l<^r tlxo jxi'osoxxt coxxsorvatox*, ]IVlx'. 
JLt. W- O . Maloolxxi- Orijnnally stax'tod b>* Hi'. Wollooxxx** 
as a oollootioxx to i lltxstx*at.o tlio Ixistor^* of inodiciixo, 
tbo IMLnsotxxn is xxow oxio of tbo most ixix|»oriaxxt 

oolloctioixM in tbo w'ox-ld illxxstratirx^ bo tlx tlxo bistox^X 
of modioal axxd snrjjjical scioxxco and tbo ixxxxj^ioo- 
roligiotxs idoas fronrx wlxxclx tlxoso sciexxoos liav*o xle"?- 
volojxod axnon^ saoa^^os and txs tbo>* sorvix^o axxxoxxi^ 
tbo folW of civilisod f >X'*“Oj>los. Ow-inji? to of s^xaoo, 

only a sxnall jxtxx*t of X>x'. Wollooxno's colloctions cxxxx 
at j:>rosont bo insjxoctod tbo x>xiblio ; but wdxon 

fxxlly disi>laycMJ tbo>' w*ill illxxstrato tbo dovolojLXixiorxt 
of bxxnxan tboxx^bt and cixltxxx’o in a xnanxxox* w^bicb 
'Will bo xxxxx-ivallod ox^^oxx in irxstit xxtioxxs. 


-AjsrOi'trica violont oart bcjxxalco occnrroil off tbo 
IVloxioan coast on tlxo xxi^lxt of Oct, ft < local tixxxo), by 
wlxiclx nixxo tStatos w^oro sbakoxx. Jt w-as rocox-dod at 
XSIow^ at 3 br. 13 nxixx.. 2S1 soo- tl.lM.nT., on Oct. O, 
'irbo record indicates tbat tbo ofjiconti*o lay aboxxt 
70 or ftO xxxilos off tbo coast in lat. 1 0‘^ JST*, loxi^. lOl® VV. 
SSovon ocxrtbcjnabos fx*om tbo sanxo noin^bboxxrbood bawo 
booxx recorciod at JrCow tlxis year, tbo sbooU: of Oct. 
boin^ tbo xnost violcxxt. A.ocording to a xnossajg'o 
. X>nblisbod in tbo for Oct. lO, tbo sboclc catxood 

aomo daamaioto at Acaiznlco C&<U nxilos from tbo coJalL't^eo>* 
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Oa^caoo (230 milos), and IVI.oxico city and Obalco (270 
miios), and tbo total disturbed aroa cannot bavo boon 
loss tban 3 £50,000 sq^xiax^o miios. J^xx xntox'ostin^ r>oint. 
ab«>ijt tbis oax*tbqxxalco is tbo 'wostox-ly xni^p:'ation of tbo 
ori#<in sinco tbo ^roat «=iortbq[xialct^ of dxxxxo lO, tbc- 
xsj.xicxsrxtx'o of tlxat oai*tbc|xjal«.o, acc-ordixxfj to tbo XCovx* 
bvxllotin, lyinjz: in lat, 1 O*^ I?C., loxx^. lOO*^ VV',, or aboxxt 
<>G miios to tbo cast of tlxo last c.'jt>icoxxtx*o. 

Tms ■warmixxjta: of jxasson^or trtxixxs is a ^xrolxloin oii 
w/*bicb xxxxxclx tlxoix^lxt bas Ixt^on 02 cj:>oixdocl by x'ailw^'ay 
on^inoox'sT Xn xxxalciixjc: osti match's of tbo mxnxixx^? costs, 
tbo tinxo x’'oc 4 Xjix*od for tlio j^>rolixxxixxax*y boating of tbo 
train boforo it starts lias to bo talcoxx ixxto acscoxtxxt. At 
loast Ixalf an bonx* bas tt> bo allowroxl for tlxis i>i'oJimixxar% 
boatixxfic. Tlxis nocossitat t?*s incroasinpr tbo wrox-lcintjc 
boxxi-s of tlxo omj>loyoos, w^bio'lx alw’ays caxxso diffio u Itios. 
Ixx lat'ij^o x*axlw*ay* stations ixx fc>w'i tzoi*lan<l, ac'oox*<lirif^ to 
tbo i stx», ooixtx'al lioatixxj^ ^xlaixts ai*‘ 

fxrovided fo>x' bo^atixxi^ tbo trains l>y steam. Tlii-. 

m«^tliocl, bow*ovox', is objoc^t ioxxablo, as stoaixi osca,|>ij»i^ 
fx'om xnsocxxro cotxjxlixx^s of ton ixxabos tlislnrbinp: xxoisos 
axxd caxxsos oxx^xloasan t vaixoxxi's. To ov'-or tlio*-t‘ 

difficxxlt ios, tlxo >i!^-wiss X^'od o'l'al Xtxxilw'ays l>«.*i‘n 

xxxalcin^ o3c jxorimont s on doxxxja: llx<* j >r€!>linxixxax*y lioatiiijj 
x*loct rioally . '’Xlxo lax-^o station at. >!Stxi*io.ix Ixas a tftxn»- 
formor ^xlarxt WJ*itb olxxx^oix lioatini^ c*omto^ioxx» axxd tl»<‘ 
axx^ciliary station Ixas o'iprVxt Itoatin^ conxxoxioxxs. Tli** 
cxxx’x-ont is talcon dir'ootly froxxx tlxo 13,00<l volt cx>xxt«<'i 
lino.s axxd t j'axxsfornxo< I dox-nx to 1 t>t>0 x''olt.s. Xix an 
tonsivo I’a-ilwray ixotw/’oi’k, fro<|noixt slxoi*t cirexxits cati.^- 
in^ oxcoossivo voltapco di’oi^xs aro to l>o oe: jx€»<*tr'd , .\ 

dovico is tboi*«^^f€ >r*» fxx'ovidod w'liiclx I'oclosos tlic^ IicatixxtJC 
swriteb axxtoxnat i<‘ai ly oxxoo or sx-voral tirxxx^s aftc*!’ tin* 
swdtob Ixas o|>onoxJ dixc to a sudden volla^*' <lro|>. 'Xljf* 
jplaxxt at >Sxxriclx Ixas ixow^ booxx iix <*«>nt.i»Xixoxis o|><'rati«)ii 
sinco X>ocoxnbox* 11^27 axxrl bas given conxixlete satisfsf- 
tion. 

AxrrxsTx tbo fomxal bnsixxoss bad been conclndx*<l 8t 
tbe axxxxnai xxxx^oting of tbo Hrxtisb XIorological Instilctf 
OXA Oct. 1 0, IVIx'. 33. T. Ox'ooxxirxg, wrbo jxx'osidod , 
soxxtod to Hix' Eranlc X>yson, tbo Astroxxonxox' l<o> 
tbo flx*st gold nxedal awarxiod by tlxo Txxstitvito. TWe 
nxodal is aw’^ardod for tbo gx’«?atost *xd vmx<’*o io * 
scioxxco of borology in oaclx year or s<nxxe acbie-o<*m«'it<^ 
of merit beneficial to tbe science or fxractico of time 
measnrernont . €5ir Eraxxlc II>ysc>xx bas beexx Astroxxot 
Tlo;j<'al sixxce lOlO, and bas devoted jxarticixlax* attcnti«*a 
to t>x-ecisioxx ixx tixxxx^ xnoasnrexxxent. In fxroserxting t 
Institute’s medal ixx x*o<xogni tioxx of tlxis and ot 
wTrirb., tlxo cbaixnman referre<l to tbo CJx’oenw^cb ti »»»*"- 
sigxxals, to tbo inaugxxration of tbe si>c-dot seocfTMl’-^ 
tbrougb tbe Hritisb Xiroadcaeting Oorjxoratioxi, iintl 
last, but not least, to tbe initiation by Ci^x’eenw'id* ' »i 
t-be first official govex^nment serxdoe tbro'wdtxg a 
rouxxtl tbe oartb in tbe form of tbe Xtngby rbytlu»nt' 
tx'axxsrxxissions, w^biclx ax'e uniciue in ebaracter iui<l 
unsux';|xasMexl for accuracy- IXeferenoe t»ra» also 
to tlxe acloi>tioxi by tbe A^tronorner^ ,3rtoy ied of a 
f on;n of j^reoision cloclfc wixicb bad! . for ^ 1^** 

13ritisb Eimjpire tbe reddr^A ■ , Xoir ’ ' aLn **-*^'*“| 

xneasurernent. . Ibi. . tbe obt«rfSM» . of 

iEraxxlc aedd be bad. enoox^aged bi« . oollea*irues 
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tvc*oxijr«bo;>r r Irxo x*o^«L3rclc»cl -tJhLe {>T‘c»»evrxt;>ebt:;xoxx xxot. oixly eua 
l:3ril>xxit€> to lxim»olf i>€>»rsoia.c».lly^, etliao to Ixita oo- 

.s-(>x'lcor» «.t OrooriLWiolx ajrxcl, jxei.rtiicsxxl^.r'ly', X>r*- Jckolcis^oxx 
}>ii<l IVI*'. lKo'wy'«?r*> 

Izr iM xxow satja^tod t>x«Lt a-t> tlxo Sooonci I*xto3P»i o-tiorxa.1 
C '* »iitV->x*oxioo oii JSitixroiooxxs C-V>«x1 to txo Ixolci txt I^itt»- 
XT.S.-A.., vxxxclojr tJa^o a.xi^j.>ioow of tlio Oaon:xo|;?io 
[t»f<titixto of Toolxxxolo^y , oo IISTov- lO — 2«4-, rxxox-o tixa.ix tt. 

}i »f>o».lc.oi*s3, r‘Of>ro«c»ixtio.#^ t'wolx.-'o ooxxi>trios, «.i*o 

t >.y>t'Otocl to l>o J>r*€^^aoJrlt- IVTajoi* »xil.>jocst« of clisoxx»«iorx 
Av I M ixxolxiclo co«a.l j>r*of^«yi*a..tiorx, yxolx^or-i^soxi fool, j>*"o- 

rtiifl-ioix «urxcl jLXXirifiocibtioo, lix^xioftvotioix xwrxcl l> 3 ?-clx‘o|afoixififc- 
t!<iri of ooal, x-«,irlr>orii««.tioii ei-xxcl ooTXitiXistiorx, tar^ aoci 
M r 1 1 I n<^>oia- ’irtio elniof j jxo’fxoso xvill "Ixo to yxx^**e*‘xxt tl-xo 
rt“-.iiltw of x'ooorxt «turiie>M tlxat Ixavo to do xx’-ittx ir»iy>i-ox-od 
r>«*‘iliodsa of xitiJiMatioxi axxfl oomtjxiKtiori. of lt>it xxxit »ixxoxx» 
%'i.nil. Tlit'f Myxoalcorw o3cj.xocitod iixolxxclo xxaaoy vx*itlx iixtor- 
ittit ioxi*xl r‘oyxxitatiorx« in tljoix* r'OMj.xootix^'O arxcl xxxox'o 

1 MixctjV’ of tlaoin xv-ill ootoo fi'Oxri croiixxtT*io« otattaido tlxo 

I iiltod Ktxxtosa. ''I'lxo “lia'itisali tle‘l<.’:#a;at ioxx . aia arxti<rif>ato<l, 
iii;i\' iric'lxKlo alaoxjt fiftooix yxx'otxiixxoixt oljx'»*axiiF»t« axad 
t *1 1 s_ri xv-liilc* T^or**! ZVToIcrliott xx'ill »I*e*alc- 

'Tn fc Kojaox’t of tli<» J'«'xae*l fto«oai*oH Xioax-rl (.I><>yxax''t- 
rin’jjt of f^x^ioiitifio axx<l Jf rat Ixissti-ial Hoiac^arcftA ) fc*x* tlxo 
{M rio4l oxadx^d llVfar'. 31, li>2S, xx'>xa<?Xa Jxa»a l:>ooaa iMsaxxoci 
(H M- frittxtioxxorx Oflioo, 1 Ol2«. *70, XI<f. rx€?t), 

<M » acsti x'it i«r*« of al>oiat two ye»ar*ta. Xt talxoxx'w that 
1 In* saaax-x'fsx nax.tioxi«l ooal x-oMOitfooia- — tarxo of tho 

r »r I jjiiixtxl ohja^c^trR ^>f 1 Fie* F^xxol i^e?Hoai*oh X-><>|>ai'txxa*axt §« 

M<.\\ iaa oiioi'atioai in eoaxlfit'ldfa yarodaaoiii^ K^> j>€*'X* <?oxxt of 
iii<* IXi'itiMli oxitjixat. Tlao xx^oi'lx <»f Mtarxclai'disaixi^ mothocla 
f>l -aanrayilixa^ axad arial>'wia:ijaf coal hata fc>e»e»Ti taXccii xxj:> X>>' 
tIkh X5t*i tiali X^'xig^iiax'ox'in^ SiitarxdafdM At^saociatioxx ■vs.'itXi 
tlu' x’i*3xv- '^of x*c*x<?iii¥i^ nat>i*»xi.al axid jxo«*ait>l;y“ ixxtcx*- 
ji:itic*xaal afri'ootnoxit . S5ox'Ox*ax.l yilaxitss fox* tlic loxv tom- 
p4*iat.iii'o cax'honiaat ioxx of x«-oal ha.X'-o Xioorx t.o»te'«l axid 
rfpoi’tcxl 0 X 1 , -wXiilc yilaiit oxriXioalxdaif^ tlio x'ctox’t «>*^atoTaf> 
<U*x-t»l<>y-»e‘<l at the X^'xxol Vtosaoax*cla tStatioxi and. now X>€?>in |5 
the Ciasa X,.i^lat «a.nd Coho C.Vimj>an;>^, i« g'x.- 
I»t*<*t<^d to ho in oyioxration ahoartl^'. It i« jpoixxtoci ont 
tluit low toxn}>oaratxxx*o cax*honisatioxi isa inxyiort^nt 
inthei' a« a iaoxax*co of »nAolcolos« fuel than of licyxaid. fxiol, 
it« offoct in cx*oatixx^ nsofxal on:iyxlo>*'rxiont is not 

how* toxny>e»x*atxxro cax*hoxxi sation ynrocossos can 
t>o eacjioctocl to x'ondox* C^jroat IXritain soXf- 
>j ><>r'ting^ in the mattex* of licyxxid fxxols- Hj-'^di^ogrona- 
tnjTit \v*hon commcsx*<nally feasihlo woxxld. ho nmxoh more 
.‘fffctix-o. OThe 1Ftoy>ox*t of tXao I:'x3loI Iteseax*oli IXoard 
that wovlc on hydrogfonation of coal is X>oiniK 
t'ont inxxod on an intoxTacnodiato scale, and the staff is 
«tai< t the chemical chan^pes dxxirinj^ the process, 

<I<*x /*j<>3pv3fa4gKnt on conatnetciaX lines heinj? nox^r nnder- 
t«.lvf*u hjr Xm]pex.*lal OXiemicaX Indnstrlos, X-td. Oreat 
«Ft»‘ntion is heln^ j^aaid to the jprojfierties of cohe for all 
I >os€»s, esfseciall^r for domestic nse, here in oollaX>ora- 
tioii a'ith the JSulldinsiP Iteseareh JSoaabrd. !Bri<xnettih6t., 
«*o«l iixxrificat&on. Interned oomhnstion enfisiz^^ea 

with, hnt the ipros^^ecte of adaree i>rocix:^3^hn hf ; 

>ro- -saTT^ Vox--' xz^2 > 


j^ower alcohol in XXritairx ha'V'e l>een shown to he xm- 
]proxnisin^. JEteferencse is also xxiade to. wo»^ carried ont 
“With the financial assistance of the JSoard. hy worXeers 
in the xxni'v*ex*sities and other institxitions throngphoxrt 
the coxmtry, nxe rejxiart slioxivs tXaat the ori^pinal oX>- 
Jeots of tho estahl isXiment of the Board ax:*e Xieixr^ fxxl*>* 
filled in a lar^e measure, 

TTmc Irish TTocirist Assocsiation lias xixade arran^e-» 
Tk'aexits 'witXa ]!Vrx*. Oeex'^e i^’letoXier, xintil x'ecently 
assistant seoi*etary of the XI>ei'iaz*txnent of A^^ricxxlttxre 
an<X 'XT'ecXinioal Instrxiction ixx Ti*eland, to deliver loc— 

' tores on Xi'dand in various centres dnxlinjtp tXie jieriod 
Oct. 1— llVtax*. 31, IVIx*. Jfletcher has a close yxex*sonal ■ 
Xcno'wled^e of Ix*elantl, e3«1:eTxdinfr over xnox^e tlxan a 
cyxiax-tex- of a centxixy, axxd is well Icnown as a wrriter 
oix Irisli nxatters axxd as eclitoi* of five volxxrnes on 
** X reland an<i tlie Irish Provinces ” < Oanxhridj(^o XTni~ 
versity l^x*ess). The stxhjects of the yi resent lectures 
are i (X) Xx*eland : its sx’ioncry and yieoyile ; <2) the 

art and ant icynarian fcreasxir€?s of Ireland j (3> the 
evolxition of Xi’ish scexi.ex-y ; ('X> tXje eooxioxxiic and 

in<lnstriaX resources of Ireland- Tlie lectures wrill, if 
desix'cd, he fully illnstratc'rl hy lairterxi and, 

in ad<lit;ioxi., .^Xi*. I'''let.cX»er can ji^ive sXiox-t addresses to 
ixitex'x^stt:^:! local orjii^anisatioxis “wlvex^e this can he 
ax'raxijjfcd . JNTo chariJce -will he ma^le fox* the sex*vices of 
tlie loctttx’cx*, Xmt all local eacy">exxses, sxxch as y>rovision 
of snitaX->le leotxxre roonx, writli oyxtical lantern and 
t>|.>ex*at<>T*, xnust: >>e hoi*ixe locjally. I^articxxlars of the 
lectxxres can he ohtaine<l froxxx tXxe ^Secretary, IrisXx 
Toxxrist .-:\ssooiat ioxx, -A-tnerican Oharnhers, I-o-wer 
O'Oonxiell Htx*eet, XXuhlin. 

Tnts cov*x*ses of lectxxx*es arrani^ecl at the "Boyal 
Instit ntioxx dnrixxgp I'Xovexrxher axxd XXecexnher 'vrill 

coxxxmexxce -with tixe Tyndall X-.ectiJures to Xxe doliverod 
hy i*i*of. X-f, I-.- Oallendar, who will give three lectxxxres 
otx oo -aggregation vex*sxxs ooxxf ixxxiity in the change of . 
state froxn licy^xid to vajxoxxx*, Xxegixxnixxg on Tnesday, 
Oct, 30, at G- 1 G ; and on Txxesday, I^ov, 20, 

SS^ix- Willi art X X^ragg delivers the fi.x*st of foxxr lectxxros 
OKX diaxnonds. Oxx TXxxursday afternoons, hegxxxnixxg oxx 
2^0 V, 1, tXxex*e will he leotxxres hy Oayxtain 0-. Bitt- 
Jfc^i%*ei*s oxx the clash of cixlt^xx*e : <X> Itace and onltixrc ; 

12) cnltxxx'e -clash ixx a IVXaori village ; (3> the E:nx|»ixre 

and the xxative jxrohlem j trro hy I>x*, !E1, IJ>, -Adrian 

oxX the xxxeohaxxisnx of the nerves, axxd two hy Sir 
B>ichard I?aget on hixmaxx sjxeeoh as < 1 ) a method of 
exc:y>ression hy gestxxre, < 2 > a znxasic^ jxlxenornenoxx, 
Oxx SSatxxrday aftex-xxoon, ISfov. 3, at three o’clods:, tXxe 
Bev, T, IE, It, Bhillifxs will deliver the first of tw^o 
leotxxres oxx xeoexxt ohsexrvations and disco vewries xe* 
sx>eoting the y>lanets ; oxx sxxooeoding Saturdays theare 
Avill X>e thx*ee leotxxres hy I>r. W’', O. 'WXxittaXsaer on , 
(X and 2> UMoxrtX* Ooxxntx*y .folic xxxxxsic,^ <3> violin sonatas^, 
of 'W'illiaxxx TiToxxng, -with xxxtxsioal lllxxstrat^ozxs, , The* 
WXxxvenile X-^eot-nres this year, the one hxxndred and 
coxxrse, wxll he delivered hy IMCr^i- -AXexcaacxder , "^Vhod on 
sound 'waves and their uses ; ,iX> 'VV'ayes i^IOec, ■2"7)[ '’s 
<2> signalling in air and 'w'a^r j <3> notes 

and. hoiscrt^ C^an^ X>. t ..<4> hoW aotinids «ure analyaed 

■^Jan.**-'S> 5* f 45.>>, -the ear Wxd; ‘ whuat -dt , doea >,< f- 

' ff^> hoW soxMxds are recorded and rex>rodxaubed' <Jan- «>* 
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A, iseruo" cif tiJhto "W ^^Jc^lcM-ci. oorxt:ieki]:i.» 

«k do-t/CLilod CbOooui3Li> 'of x^r’oooodlrit.p^s of cs]::ftorr&io£kl 

«oot>iori. of ffio 3ixt>]:^ Ooo|^ross of Ozoctfioslovalc '^N'a.fojra,!- 
isf», 3Pliysioi«,n»» stxxd ISr».|^i-ri€9tor*is, -wlTiioli -w^ets fiolci in. 
X*i*«,farv>o from HVTety 2S— 30. Tixis ooo^^jrost*, -w-fdolTi i» a. 
•ooia'fcijniuia't.ioxi of tlrio t^ro-’War Oze>csV> acsiorxfifio oorx- 
l^roaaoa, -wcu!* a »oiorit;ifio oololr^rafioo of fJio -tonfch axjLoi- 
vor»ary of ffio Oi&ocsViosl^^^alc J?to|>\jLl:>lic; arxcf af torxcioci 

l>y £k.V>oot> 2300 moxx-klr>or«, irxolixclioj^ 400 fort-'i^^^rx visifox-s, 
cslrxiofly' froxn Sclavonic; fr>tat>os kooIx as f^olarxd, "Vvipjo- 
]Oxx aorj X<.ussia. ooxij^x’oss -w-as ixodor 

ffxo ^>atrorxaj3fe» of X^residoof T*. O. JVtasar^T^lc , arx<l ifs 
oliairmari. ^v'as X^rof. JC. 'V'^otvo^'^olc, flxo clisfiojaroislxoci 
or^aoio olxorxxist; froxxx flio I^oly-f ^^olxrxio Xiig-lx fcSofiool af 
X^rag^ix©- Xxx flrio five? sossions doaliix^ v^it/Vx , 

111 ooTTxmxixxicja'tioTis v^oro j>rosoTifc-<i froxrx OS aixfiioi's. 
TTlxo foroijECrx ^xxost-s irxolxicl^^cJ l*rofs. "W. X*. *TofiKi«oi:x 

<21«e>y«ioxx), T. TVli Xol>c?cl?:lci (I^oasxxao ), *lI''oHH’ooz:lco 

^T^av'cS'W' ), arxrl fir. XJrlxa.ixx. (T*a-ris). fSxxxxiTXxax'ioM of all flxo 
<?OTinam.oxx.ioafioxxs vroro jxixlxlisliocl irx 05»;oc*>x atxcl also 
irx ICxx-^lisH or IP'roixcli j oof^ios- xrxay fc>o ol>tiaixxo<l froxxx 
JE*rof. •T. I-l €?yrovsJcy , li^ragxxo-II, 2r*i'€?slova ixl. 1, 'w^lxo 
jxrosicloci ovor flxo Olxomioal Soctioxx. 

Tx=i»: oxcooxx-fcivo oorxxxxxiftxfso irx cslxar^^e of fHo ooxx- 
fioxrxaxry cololxraf ioixs of flio X'’a<; ixlf^’- of IVIoctioirxo xxx 
Oairo axxcl flxo Jxxf orxxat/ioxxal Ooxxgre^ss of Tx'of'xxoal 
INfodicsixxo axxd JH y^ioxxo lias issnoel a oix’cjxxlar ^^ivixxi? 
clofails of flxo i>ro|a:i-axicxixxo for t>Hc- vr^olc 33oo. IS— 22, 
4auxxcl flxo lisf of /^^xe-sfcs fx*orxx all jiarfs of flio 'woild xvlio 
-will flxoxx assaxTtxlxle? xxx Oairo. '"Xlio axxosfi si^xxifioaxxf 
oeromoxxy w'ill falco jxlaoo orx lJ>oc;. lO, xvliori, ixx tr.lxo 
]px*«»sorxoa of ICinii^ l*''xiad, flxo fotaxxdafion sfozxo of flto 
rxerwr modicral solxool axxd Ixosjaifal xvill Ixo laid. .Ai.s f-lio 
firteti sorioos sfcxxdy of arxlcyloetomiasis axxd IxillxarTsiosis 
XHTas Ixogrxxxx irx Oairo, if- is £it>t>iix^ -thaf flxo mosf j.>roTirxi- 
jrxazi-t; jxlaoo irx -flxo oomjxrolxorxsivo j>x*o|^i’aixxxxxo of flxa 
soiarxfidSLO i>rooooxixrx^s slxoixld Ixo oooixixiod lay dis- 
oxxssioxxs of f.Hosc9 xvorldw'idxx sooixr^os. .Ajrx'arxj^oxxxorxf-s 
Ixavo Ixooxx xrxxado for a sorie^s of oxcoxxrsiorxs irx lEj^yjfxf, 
X^aJosfirxo, arxd Syria. Tlxo Toxxrisf Hoveilojxixxorx-fc 
.A.ssociaf ion of EI’igyX>t> Has issxxod a Hoaxrfcif xxlly illixstrafed 
Igruido on-feiflod ** E3^yj>t; arxd -fclxo Sxxdaxx,” oorxfaixxixxj^ a 
sorios of arfiiolos Hy I^rof. Ooorgo A., K.oisrxor axxd ofclxor 
viroll-lcnowrx arolxfioolojcristis axxd axxfclxorifios orx E^G^ypt-iarx 
and Ori^ntial sxiHjoofcs, raxx^rxnc from t>Ho Ho^xxxnin^ of 
aroHi-fcoofixxro arxd sci xilptrxxro fo flxo prao-fcioe of av-iafioxx 
in E^yp-fc arxd DMosopofaxxxia, dxxol*:-sixoot>ingf in -t-Ho 
JDolf’a, arxd f^lxe pros^rxfafxon of Slxalc;oepoaro'*s plays 
irx "felxo Oairo tiHoatT*© . Ooirrosporxdonoo r^lafixx|^ -to 
frlxo Oongross sixoxild Ho addrossod t>o -tlxo Oongr^ss 
Exxx*oa\x., 1 SHaria Idazloxxrrx X^aoHa, Oairo. 

Trix*; Ooxxxxoil of -tlxo Ins-fci-fcxxt>o of IMCofals lias jxxsf> 
issxxod -fclxo no-w sossiorx’s pro^srramxxio of t>lxo Xxxst-if xxt>o 
arxd of its looal soofions in HirTnrxing:liaxTx, Olas|^ovir, 
Eondon, INTowcast-lo-on-Tyno, SHodfifiiold, and Sxivarxsoa. 
Atx. otx-fst:.arxdirxs moot>irx|^ is f^lxaf plarmod for IVlar. O, 
'wHoxx -fclio * corxxirx^-of -ajBfo * ooloHrafiorxs of flio Irx- 
af'ifxxt^o -will Ho Hold irx XL^orxdorx xzrxdor fHo prosidonoy 
of II>r. Wr. JElosorxlxain . A.irxot>Hor ixx-tr03rosf.ixx|^ foaf^xxxro is 
t>Ho annxxal axxt^txmn moeyfcixx^, nwlxioH ■will Ho Hold in 
X>£ist8oldorf irx StopiKsmlxoJf- , ‘XHis is -tlxo :il^ra1^ ooooaion 
i>Hai> any Erir-isH sc3iorx<>x^o • sooiot*^^ H«U» ' Hold a nxoofirxigp 
. ,>|?Sro. 3077, VoH. ' ' 
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in Ooxrmarxy sinoo 3 014, and it is oxcpoctod tHat tHo 
Txxootixx^ will Ho lar^roly attondod Hy morxxHors from 
■fcHo oorxtixxorxt. as -woll as from tHo EritisH Islos. THo 
pro^rarxxTxxos of t>Ho si:?c looal sootioxxs of tHo Xxxstit-xxto 
irxolxxdo 42 papors arxd niootixxj^s. f^ovoral of tljo 
papors -will Ho disoxxssoci at Joirxt sossioxxs xvitlx otlioi' 
Hodios, notaHly tli«? Xrxstit\x.1:ioix of Exxj^irxoors axxd 
^^Hipl>xxildox's irx SSootlaxxd, tlxo Ixistitxxto of Exitisli 
Eoxxrx<lxyxxxorx, tHo Hirxxxixxpflxaixx IVXotallxix'^ioal iSooioty, 
arxd tlxo 6^taffordwl>ix-«? lx*oxx and. fStool Institute?. Tliose* 
joint mootings c^orxsti tx*to an itnfxortant now fe^aturt* 
in tHo -woi-H of tlio looal se?otioex« -wliicsli w-c^ro fxx'sx 
dovolopod Hy tHo Ilirxnixxprlxam Eooal fc>ootxoxx. Tlxo 
l.*orxdorx Eooal f^oeition Has arx-an^ej^l a tlisoxxssioix on 

^5oxxxo Trosoxxt-l^ay ^M'otallurfrie^al ‘ Tools ’ an<i 
IMotliods,’” tlxo lattor ixioludixx^r tlie? ^Xl-i-ay sixooti’o- 
mx^^tox’, cjxxant-itativo spoot.i'osoojx? analysis, Hi^H-ma^- 
xxifio-ation nxi<?x*osc:opy , tlxo dilatojnt?to-r-, axxel tlxiti 
j^xroparatioxx of some? xxntxsxxal moCallo^^rapHie-. sixooiTn<?rxs. 
SHort addi*t?sse>s l>y variexns €?>c^>c?i*ts oix e?at?lx of tliexst" 
sxxHjoots will Ho # 2 ?ivon. 'I'* He? I^ortH-East C^oasfc EooxxL 
^Sootion stx'ilcos oxxt a ne?xv laxxo in |:>Hxnxxxn^ axx e?5cliil>i- 
tion of nxestallxxriarioal pi-oixaratiexxxs and ^xrodxxots. 
IVtomHorsH i p of tlxo Instxtxxtc* is no-w a.| >|^>rexaoHiixfr 2000. 
Eartioxxlars of tHo nxootin^^s arxd inx’^itafioxxs craxx l*e^ 
oHtainod froxxx tlxo se?ox*otax*y , IMi*. < J . JSlxaw- Hoott, 
30 A^xotexria iStx'oot, Hoxxdorx, JS.W. 1, 

Txie: Eijj^Ht Horx. Earl l''*it5cw'illiam lias oons<?nt.<’d 
to aot as Yxrosidexxxt of tlie? fexx-lie^tlx < '’onjarx'-oss and 
HoaltH liJxclxiHitioxx exf tHe? l-loyal fc>aixita»*>- Exxsti text t". 
to Ho Holel at t?$lioflioltl exn d xil^." 1 *1- 20, l!>2i>. 

'X'JETJFC t-ve’^onty -fif tH anxxi voi-sary of tlxo fonndxxtion < ►f 
tHo Earaclay SBexoioty w-ill Ho ooloHx*atod oxx Exit In-A-, 
l>rov. O, at a xne?<?tin |;5 at tlxo ,Eo.Val Ixxsti tixl.iorx, W'lxt*M 
Sir Olivor Hodj^o dolivor tlxo fix^t. Sripiesrs IVtoirioxial 

I^ootm-o, on “ tSoixrxo J>e?HataHlo EroHloms in l-*liysic?s." 
THo olxair -will Ho takon H^’^ SSir EexHori> Eadfxolel. Tf*** 
l.,ootxxro, it will Ho rooalle?ci, was ostaHlislxod ixx nxexxxxorx' 
of IVIr. E. 85- fcSpiors, orxo of tHo foxxnde?x*s of tlxe;? Earatla> 
Socioty, and its soe?X'e^tary and oditor xxntil His eloxxt l± 
on IMEay 21, 1920. 

Tms Eord Erosidorxt of tHe? Ooxxnoil Has aixjxointotl 
Sir Eavicl IMTilno -’Watson axxd IVIr. E.oHox-t Wlxyte^ E,oi<l 
to Ho morrxHors of tHo Advisoi-y Ooxxnoil to tHo Oom- 
mittoo of tHo Erivy Ooxxnoil for Soll&xx tides arxd In- 
dxxstrxal E^osoaroH, in tHo placso of momHox's wHo Have? 
rotxrod on tHo ooxnplotioxx of tHoir tOT*rrxs of ofHo**. 
Sir Jarxxos Hopwood Joarxs Hexs Hoorx roappoirxtod a 
morrxHor of tHo Advisory Oonrxcil for a fixrtHor poi*iod 
of ono yoar, 

TnJE: prosoTXoo of livin^^ mi oro -organisms in tlx*^ 
oorxtro of arxoiont roesHs is olaimod to Havo Hoon 
domonstratod Hy Erof. OHarlos Eiprrxan of tHo XJni- 
vorsity of Oalifomia Sopt- 21, p- 272). Me? 

statos tHat oortain or^anisnoxs of a strikingly difforoxxt- 
typo from any xxsnally assooiatod xvitH soils arxd 
roolra woro onltivatod from spooimons of pro-OamHirian 
and Eliooono rooks aftor drastio storilisation- of tlxo 
o^torior and all prooantions to avoid oorxtaxninatl<>o . 
1^0 sHall awsLit witH intorost tHo fmrtHor^ 
stxxdios of tJbie suHJc»at -wHioH aro prornisod* 
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Ooa>OBt:K» 250, 

JSr&94? <J€>€mZ i» a- xnojfi-tfJtily j^en'iociioal <f>rxcso > 

ati 1 !E3ixo]lcin.^lxaxxx Stnrc»€»t>, Sitiirajntcl, I^ondori^ 
’W'-O. , xJLtxdoir tilxe oditor’slxifx o£ H-. W. *Tolm.«oix. It- ii^ 
doMor'ili^oci *3fc« a Joxxrrxal of low^ tiomj>or'at-txi:*o oarfeoniaa- 
t.if>TX antd fJhio aoiorxfcifio t.i*€^afTin.orxt/ of ooal- Tlxo fix*st> 
ooTxtaixxs oj>oxx lot-t>ox*a t-o IMjt- 33altlveiix and 
fSx*it;ia}» ixxcixx»t-x*ialiMt.» jxloadiixja: fox* a rxat-iorxal ]f>olioy of j 
cioal csajnTxori.isat.ioia.. 'T’ixoi'o ia al»o ^oooxal aKX<.l Ixislror-ioal 
oiat-t-or*, axxcl sojrrio acsooxiot of a fxlaTjf to Irxo irxMta-lloci l>y 
<_JoxTLtix:»xxoix« C^ar't>oxiiaatiorx, at liSxitlx- IVIx*. I>. 

Urowixlio oOTitrit^xitoa a aorvoy of doxrolo^xmoixta atxx'oact, 
xvikI tlxor'o axo a fo-w wlxoxt ax'tic*. l<s» on. Rtoam-raiMixxg on 
laixc.1 and Firsa. 

^^x*T^x^xoA.rr'X€'>jsr« axo ixxArilod f<.>r“ tlx*’* follo'wiix^?- tx|.>- 

1 >oiritx.n<^nts, on oi- V>«f*foT'o tTio dxxtojs niontionod r -^A^xx 

4x«;:5iMta»xt lootixT-ox i xx f-jliyaios on<l oJ<^'otxi*’?al on^xirxo<^rixx^ 

txt tlio A'l xirxioifxtxl C?ollo#^o of T’oolixxolo^y', I3olf*x«t 

l , IVf ixrxio-ifxal C “ollo^o of Toolirxolo^y , 
!r5*'lfas»t <Oc*t . 23)- An a?-is;irttant ixatlxolo^is^t at f5t- 

*'FI » oixia^s’fr^ Hr*>«f>ital 'lE’lx*’* f^t>«*r*«»tai-y, >it. 1*1 xox rxa-s * ^4 


Hoeijxital^ <Oot>. 20). J\.n ^iei|[B|£apt>an.t 

in tfio do^xalrtmont of i>atlxolo^y jRtnd Ibrnotox^ioloi^y of 

tlxo Univoi-ssity of Slxoftiold. Uxo ICeigiatirabr*^ tlxo 

Uni-vox^ity, SHoffiolci (Oot. 20). A jnnioxr lootmTOx* irx 
olootT’ioal orx^inc^ox’xxxj^ in tlrx<* XTnivoxaity of i>lrxo Wit- 

-w'atot'fcj.rand , «J'olxann<f>»l>xx*’#x Ttxo t^c^oxNiastaxy to tlxo 

III il^lx Ot>mxxxisa»ionox* fox £5oxxtfx -Afrfoa, Ixafal^ax 
S<|xxar*o, 'W'-C^-S (J'^o'v. 1). A. 'worxxan lesotxxi^r in 

odxxcjation in t>io I>e?f>axtixxont of ,E3dtxoatioxx of tlxo 

X7rxivox»ity of I:ix*i.‘«tol 'Hrio iSocxotaxy, Hio LTnivoi^sity ^ 

Hxisstol ^iNTov. 2). A xosoarclx ofSxoox* in tlxo Oivil 
■V^otoxinai-y Hofxaxtinoxxt of tlxo C^ovomm^ejnt of Xf$nrxna 
to oaxx*y oxit xoaoarolxoa iix csonno3cioxx 'witfx tfxo disoa^os 
of olojxlxaxxtM* dxaxi^lxt l>xxfTaloo«s, axxd otlxe*x domostio 

animala ixx J&xxxrna Tlxo Sooxotax'y to tfxo' Hi^lx Oorxx- 

mis«ioxxox fox Ixxdia, 0^*^xx€>xal I!>*»j>axtnx©xxt j, 4-2 Oxoavonox 
t>axd<3n«, JS.W_1 (J>oo. 31)- A olxiof lilxxaxian of tirxo 

1 Jixiv’oxaity of IBLxmixxjsrfxaxn Uxo J^ooxotax-y , Tlxo XTni- 

v’^oxaity, l^ixxnixxgflxaxxx- A ofxx'^xniatxy “^'S^aatox at tlxo 

Sandow-n t^k^xxxity t^ooondaxy SSdxool Tlxo I>ixootox of 

JB3dixcatioxi, Ooixxxty Hall, IS'owpoxt, Talo of Wig-lxt- 


OuLX" Astt-onoxTiiosLl Ooluxxxn.. 


t * 03 %xi£:’r*s- — T^aylox’a CJ*«.>mot of 1 tl 1 ix ia noxv d xxo at 
I >oi'iliolioxi . F*xof. x-^an I3i t^alxxooolc and IVXx- <.3iaxx^, 

of tlio Olxaoi'vatoxy- li*xx’'o cjsomxxixtod tlxo 

poi't xxx-Vxat ioxxa Ixy Jxxjxitox, wlxiolx 'wox'o y«3xy lxxxjc?o, tl»x3 
<liMt xxnoo Ixotwooxx c5xxn3ot- and |^>laxxot in «rtxno 11>2S 
Hoin^a; loaa tiian a c^xxax'tox x>f a nrxit- Tlxoy t.li<x 

f<*llo’vv'irxj< olc^ixxoTXt-« and oiplxoxx»ox*ia (ff crxx’rxxd 
7nr*ttt Ko. T3) ; 
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'^J'^lxo xnajgrxitxxdo xxxay Ixo alxoxxt 13- It will Ixo ro- 
iTiomlxoxrod tlxat tlxo ooxnot dividod into tw^o jxoxrtiorxa 
ill lOlO, so footlx alxonld Ixo loolcod fox* 

I>x. Haado olxtainod a ^lxotojc<’«fcI>l^ of tlxo oomot 
li>2*7^ (Solxwaasxxxann-Wacslxxxxaxxxx) at Hox^^odorf as 
follows: 1028 Soot. 21*i 0»» 02»‘-l IT.T-, It. A- Cl»28-0) 
3 u 4=8**^ 41», 3Sr. I>ool, 30^ 31% 10-0- 

J twill l>o xoxxxomlxoxod tlxat tlxis ooxnot Ivas a romaxlc- 
alxlo oxTxit, w-lxiolx lios ontixoly Ixotw^^*^ tlxoso of J noitox 
a.i»d Satxxm j tlxo now” olt>«30x-vation is sovoxx xnontlxs latox 
titan tlxo ipxovions oxxos, so will gxoatly stxonj 5 tlx«*t tlxo 
tlotoxxxxiixation of tlxo oxlxit. It a]f>;]poaxs* Ixow'O’VOXj, tlxat 
tlto oloxxxonts of IMtossxs. Uoorrxxan axxd ^V^lxinixlo axo not 
iiitxcslx in_©!r**ot*» as tlxo ojxlxomoxis Ixy O. VioUi* Ixasod 
vipon tlxoxxx* xrojxxosoxxts tlxo jxlaoo witlxin 4=". 


Tn^as I**aBQjEtiot> raTXcaB Va^x-Ajax-xc StirAja TT HxrxxjBtjwB- 

'r^io yax-ialbility of tlxis stax* was disoo-v-oarod l>y 
H, IS. 'W'ood fcoxn ;rolxannosl>\x»r« jxlxotoKxaplxs talcopx 
bt’^^twoon JbCaal^olx -and 1^20. fonnd tlxat it was 

of tlxo Alfipol ixo«?iod of al^xxt dajm. 

'i;^3 V‘ 


Witli tlxo aid of Tx-of. 13 . Hox-tzsjxx-nxxj?, wlxo oxcaxninod 
old JHCaj-vax’d Olxsoi-vatox-y ptlatos, and found ixxxa^os of 
tlxo Stax* Ixaolc to 1824:, it is now* jpossilxlo to 

• loti taco vox'y aoovxrato olomonts wrlxiolx ar-o i>nl>lislxod 
in fT'n-'foxx Of3«c:r*»jtnjCo»-a/ iJ^o- TT. Tlxo jpoxxod is 

00*f>34r01 days, w*itlx a j>x*ol>alxlo oxrjroi* of 0*000008. 

Tlxo x-axx 45 o is fr*om T-S ma^g^. to 10*1 xrxa^- ; tlxo mini- 
rnxixxx is ajxjxarorxtly cjvxito Hat for* of tlxo j>or*iod, oar 

noaxrly O lioxn-s, xndioatini? total oolii>so of tlxo l>x*i^Ixtor 
ooxxxponont. Onoo a fairly 03caot xxoriod w’*€xs foxxnd it 
wras jxossilxlo to im|;xroxro it Ixy oonsidoi-ixx^ jxlxoto- 
grx-af^xlxs talcon at tlxo tixno of xnost xrajpid liglxt- 
olxan{^o. 

Tlxo articslo affords a i^ood oxaxnixlo of tlxo 'V'alno of 
tlxo 3EIax'vard storolxoxxso 'of jxlatos, and of tlxo znoHxods 
for nsin^ tlxoxn to tlxo Ixost ad'V'antaj^o- 

TmK: OoJviiPA.is'ioisr ob* Sxmxts AJsrx> rraz: !E3x3Nrs*i?B:xwr 

Sb-bso'OTA.x- &>MXxrT- ^Tjrcxf. AV", S- Adams’s invostigpation 

of tlxo spxootrxxnx of tlxo ooxn;panion of Sirixxs w*as odP sxxolx 
oxctronxo difPloxxlty, and lod to snolx imjxoxrtant oonolxx- 
sions Ixotlx as to tlxo JSinstoin sliift and tlxo Ixigli donsity of 
tlxo star, tlxat an indo|xondont xroriHoatiorx of tlxo z*OBxxlt 
is wroloomo. Tlxis Ixexs xxowr Ixoon olxtainod l>y JMCr. JT, H. 
IMTooro, xxsini^ tlie 38-inolx X«ioic xrofiootor, and a ono- 
nrism spxootro^ra^xlx writli a oaxnora of X O ixxolxos f ooal 
lon^tlx (^JF*■^€bn9. -«.Ve»c- JPVaco^/?o, A.xxi^. 1328). Tlxo in- 

xrostij^ation is l>aso<l on four sj^ootro^^ams olxtaixxod 
last ITolxraary and IMarolx- Tlxo tyj>© of tlxo oompiaxxion’s 
sixootrnxn w*as stxxdiod. Its tyjpo is sli^lxtly lator tlxan 
tlxat of Sirixxs ; it is olassifiod as AS, jxossilxly A.3 or A.4» 
Ibxnt ooi-tainly not so lato so JP’O, tlxo x^alxmo adofxtod Ixy 
I2ddin^ton. Ono of tlxo foxxr rosults was oxcoluidod from 
tlxo moan, as it was sorioxisly affoctod Ixy soattorod 
li^lxt fjronx Sixains j tlxo moan of tlxo otlxor tlxroo jg^vos 
24c l*.m./soo. as tlxo radial motion of tlxo ooxn|pani<nx 
rolatixroly to Sirins ; dodnotin^ & Icm./soc* for orlbital 
xxxotion, tlxo ronxaindor 13 km./soo. Is in oacaot aooord 
W’itlx Adams’s rosnlt. ISTo oorjrootrion Ixas Ixoon ax>p»liod 
Ixoro for tlxo snjporx>osod lijg:lxt of Strlns ; if oorrootions 
woro anp^liod aooording: to AdaSms’s fommxxla t>lx<o rosnft 
Woxxld no inoxroasod to, 21 Iam,/soo>» l»nt tlxo cugproo* 
nxont is still ^ood oonsidLoxrin^ tlx^ difi&od|1^5^ - ox tlxo 
rosoaroH, ' ■ ■ .r-', 
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Re sea. rob 

lM^vv:R.OTi>'oisrcrM. I!>ir- X>*e»li2c: O^-walcl revio-w-t? 

of ]rki» 03coa.v»'ti 03019 oxi. Xtoorioo sifo of 

ilMlo-i^i^cluxi&Vitxo ixx «. xi4efcj>o3:' i3xxl>li«9lQto<i i« flxo 

<3^ ^'*ftorot<yrh i^ctaiety^ atoI. 31 - 3 V 3 Lfitx*^ici»xmLMTo aa’-os 

»if.\xa.t>o<l. orx -tlio ^o*9»o 'VVa.y, Ixa.lf-'wa.y l:»ot.Avoo3rx I^oic*o«t.oi* 
curxcl X-iooolrx, oxxl in. -tjlxes ^oetrly <i4a>^s of IR-orirxo.n occ-xii^a,- 
fiozx Av-a.K of oonHixlora.l^lo «t?s:*€».ir.op:io ii:nj>ojrt.«tnoo. "W'lxe'n, 
Ixo’woAror* 'fclxo frontiox* •w'a.w 2 ^xi»lri<%cl nox-tlx, i1-^ ooa.so<l to 
fco of 'va.lxxo in tlxies i^ossjioct., «.ncl, IxoiTXj? otf t lxo t ya-cle> 
x*oxit>o»» it» booa.nxo xnox'oly et jpost/ixig sfett-ion. ' 1 1. I'OA^i vocl 
xxnxlox* Oon«fcn:ifino, 'wixon in t.lio t-lxon flonx-ittlxin^ oon- 
difion of I3tx*ifca.ixi it- l:>e-.caxno a, s<"»a,t. of inxicH 
Ajt. f-tio oloso of tlio oooxx’pa-t.ioxi if s^xxffofocl no 'violoxxt. 
and l>xxt> HCtnlsL ixxfo ciaocty. If Ava.f9 nox-oi* oooxxjpiocl !>>'• 
■fclxa ^nxcona. OAvin^x fo flio loix^ j-xeriotl of it« c*on- 
■feinxxona oocsn-^a-fioxx.- if» lxi«for*3r, et» x*OA^oa.lr?<l 1:>>^ o.?cc;av»- 
fion» etffoT*cl*9 n\iinai'on« ill nMfjra.fi oxxs of cha-n^oM ixx 
!E5.oman j.>x-aofioa and oiilfnr*o- Triic* narno i.*^ j>x-ol>al:>ly 
SL 3R.omaniMod ft>x*Tjrx of a Oalf io rlononxinaf ion moaning 
* flTiO jxlain of flto Icinix,’ anxl flio a<lJaooTif oxninc^ixoo on 
■wlaiolx ^olvoir C^a.MfIo ie* mifxiafod xnay Ha.A’'c» l>oon a Jaill- 
fox-f of flio kin^ of flio Oorifaxxi- l^iyoi'adio x*alio» of 

jxT’olxiMfox'ic; tinxos Ixavo >>oaxi fonxxri — fiinf arx'OAA’' IxaadM, 
no lialxod a 3 CO», an<l taronjaa ^oolcafod^ oolfs. ’X'Jtiaf flio 
!l^ 03 man oconi-Aaf ion AJvaM oarly is=i iixclioafocl l>y flxo 
x-lxo»nl>oi<.lal forxn of fixe fixMf oanxjx. Ff AA»^aM ixi'ofecifed 
To'y' a Av-ooden palisade axi<l a sytsfean of fx*exxclTie» ox* 
dxfolriess., ^ixc in nnnatxex'. 3xx laf€*x' fixxioM, AArlxexx fixe 
jfloxxxanf 9 «=l>andoned fHiM Mysfx-^ixx of clefenee fox* a sfone 
x*a3Enx>a»-f A^iflx a »in^rle ciiteli* fixe mar-slxy jorx'oixnd of fixe 
eaarly Mite AvaM filled ixx Avifli Mfoxxe xxnd x*ixl>feiMlx and 

g iraArelled oA^ex*. fix fixe early da^« fixe Moldiere xxxay 

aAre lived in leaflxer fenfM ox* xn l.lxe xaxxdex*#?i*ofxn<l 
oellaiTM Avlxioli liaA'^' Ixeen fonxxd. .A-ffer* fixe l 3 xn*ni 3 rx^ of 
fixe oaxxxjix l>y Xloxxdieea ixx a.i>. 61 , sfone Ixarx'aelcM Avex'e 
ereofecl- 'T^lxere ax*e of Hex* Mi| 2 cnM of flxlM coxxMecjfiexxce 

of fixe diMasstronM defeat of fixe -N'inflx I^egrion, fix on 
Mfafioxxed af H-ixieoln, l>y flxo !Bx*ifiMli q[xxex’*n. IVIoxxldod 
Mfonee nxxxotx calcixxed t>y fiire Avex’e fofxixd ixx fixe difclx- 
'■jrixeMe, if ia eonjeof\xi*ed, are ixax*f/« of fixe etfoxxe gafeAvays 
Avlxielx gave acoess fo fixe oi*igixxal eaxnjp Aeiflxin fixe 
*wooden l>ali Made - 

Sjbsx o:b' IE 2 XCX.M- Cirx*aaMi’a j>i*e«xxTxxj.xf ion flxaf fixe »o- 

called ‘ xnale ’ freslxAvaf er eels, leas flxan 30 crrn, in 
longflx, are nof Mexcxxally defined lias Ixfsoxx exjxex'inxenf - 
ally coxxfirxrned l>y J- «T- ’II'^omcIx oiu-t"^ dx4 C 7 orx^»«x'/ jr*«rxxx- 
jGKxe^r I' £2scj:>l€>rat'» o-n da /a vol- 3 , ISTo. 1 , A.j>x*il 

10 ^ 3 >- ‘Tlxe x^xxiarlcalxle facf flxaf as a rxxle males ax-e 
fo l>e foxmd, in esfnaries and x*iver-nxonflxs, Avlxereas 
fexTxales ax'o nxosf nxxxnerofxs in fixe xxjxyxer readies, Ixas 
loxrxg affracsfed affenfion- II^nx*flxer, fexxrxales oxxf- 
nnmlxef fixe males Avlxolesale in samjxles of fixe lax’ger 
eels, flxonglx fliey are almosf alxsenf ixx flxose of smaller 
indiAddnals. 'T'Ixxm o-anxxot Ixe eocjxlained alfogeflxox’ l>y 
fixe sxxf>]posifion flxaf females groAv more rajxidly flxan 
xnales, “0n.\x» felesooxxing fixe eai*lier sfages- ' 3 ?esdi took 
a large nxxmlxer of snxall eels enx.> fx'oxxx fixe 

Zxxidersscxe and ke'^f flxem for flxree yeax-s ixx. eoncrefe 
tanks- A samnle of flxese Airlxen first taken eonsisfexi 
entirely of ‘ males-’ A.ffer a year flxexe AV'as no olxange, 
Ixxxf after anoflxer fAvo years, three! in all, the sxxi-vivojrs, 
twelve in nnmher, Avero r^tlZ Avifh numerons 

ova develo;ping in their OA-aries- TThis e 3 cx>erixTtxenf is 
Ibeing rejpeafed on a largex' seale. Jt*'xxrther investiga- 
tions on age defexmxixxaf ion oonfimi the faof that males 
• do nof "hecsorne silver leels- that is* x'eady for the spaAvn- 
ing migx*ation, nntil fhoir c^aefh year, and the vast 
majority nof nntil their seventh or later, Avhen they 
are 30-^2 orrx. in lengtix- ! 0 'emal«» silver eels .are not 
. fonnd less than ahont ten years old, and reaxIi^H a 
‘igipoater s^e* - , , 


X treixis. 

XtxosiBDwaomcs 03 sr TG.AJarmAvonjMcs. ^Thi^ee xxajxers ixr 

the jS!cf€iti,c& J^ajTiortJst €\f t-ha CT' olt.SIc'vc d. m.jaar4fx.Z tJ 
(i‘"'oxxx'th Series <13iology) JSoxxdai, <Ta):>an, Vol- 3, INo. 3, 
ITasc. 3, IMay 105SH) deal Avith the hiology and anatomy 
of d^ai-xanese eartlx wonrns- ISfr. 'H'akeo Xxxxai’s Avork 
desorxlxixxg th*'' nex'voxxs systexxx of JP'erx'c/K-rjsin 
ro/-?V/?*ox'des C^oto arid Xfatax is valxxahle ; the large size, 
toxxgliTxess of l>ody AA'all, arxcj yxecxxlxxxx* hehavioxxr of this 
Avorxxx wliexx sti xxrxxx lated making it an excceedingly goxxi 
ohjeot for vax-ions rc>sexxreheM ; axxd as it rejxresents the 
c-oxTxrxionest g<?nns of x!artlxAv*ox'm.s in .Tajxan, kixoAArledge 
*>f its anatomy is eminently <lesirahle. Althongh tlxe 
general solxenxe of tlxe rxx^rvoxxs system agrees with tlia.t 
of otlxer c'ai'tlxAvorxns Avhieh have Ixeerx dcsscrihetl- there 
arcs eertaixx dififeronoes, osfxecially in the nnmher of 
c*e*A>l>x*al nx^x-v'e tx*mxks arising fx*<xm the eerehi-al ganglion 
Avliieh sxi|>f>ly the f xrostOTXiial rx’jgic^n axxcl hxxoeal oavity- 
TPhe IKffeet of JnoT'gaixio fcialts on I^hotie Orienta- 
tion in -d //o/oi^ojty/tora jr<xiiidrr <J::>aA^.) (3). ISFitrates,” is 

deserihed hy JVli*. X*2kitaro I^omnra and IVlx*. t^lxinxyo 
Olxfixchi, w-ho laxA’-tf! ^xx-eA-ioixMly dealt sirixilarly A?vitli 
ohlox'ides an<l stxlj xliatres ixx earlier* Avox'k in tJxxs sarxjn-' 
journal (ISTo. S axxd 3- Vol. 3). ^1 ./VrjCidrx i-i 

also tlxe sxxlxjeet of Kxxtaro TC oh^-ash i ' s j^a^xesr on 

sjxeetroseojxie ohsex-vations on |.xorohyrin ixj the intt?gt»- 
xnent of this Avomx. *'Phe ohjeet of this x-eseax‘olx was 
<le<5ide A^'lietht'r the ]{.>igm.exxt l>eloxxgs to h«?nxoi>oi~ 
|.xhyx'in, tlxe eorxx*.InsioTX Ixoirxg tlxxxt it cliffers sixeetri*" 
sooi>ix!ally in eertaixx imx>oi*tant 

X«'‘X!:xsi>i>JO IVl Xfl<'*M:>vi^x.S 3 VX ov f * triMtr^c'Kt^rr^A l^rof. 

X-X. Cwrahaxxx Oannorx tieser-ihes (i^rrjrrt.j9. Jt. ^oc, JHJdi>*., 
S& ; J 02 B) the feeding xxxeoharxisTXx of the fairy sixxixxip 

€^Ii.iT'oaa'j>Z*nl'i4^ rPhis animal ixoi’xxxall.N 

SAAims oxx its haek and feeds oxx xxxxtxnte ^xartides AArlii<‘Jj 
it se]:xarates from Avater-onrx*ents |.>rodxxc 5 od hy itM 
tmnk-lixnhs- "Water is dx*aAvxx int o the mid -vent r-ai 1 
sjxaee hetAVeen the tmnk-limhs nxainly from in front, 
and ahove, p>asses oxxt latc?rally hetAveext tlxe limhs an^l 
i« sAvefAt hackAArards in tAvo jAOAV'ei'frxl lateral sAvixxxmirxjjr 
exirrents. *X*he r*hythx*x of the limhs Avhidx jArodxxeesy 
the sAvimming stroam and the food cxxx*rent is oarefxxlly 
desox~ihed. TPhe food-j>arti< 5 les, draAvn into the mi<l- 
ventral sjAaee hy the sxxotion ]|.>rod need during tlit* 
forAA^ard stroke of the limhs, ax*e oarriod to-warrls tl»e 
moxx tlx and ]f>assed hy the ma>cillxxles on to the xxxaix-^ 
♦ lihles and jirohahly entangled hy the seeretion nf 
the lahral glands- 'I'^he vioAV that th^ Tf>hylloj^>oclix mx 
rex>resents the jprimitiv^e camstaoean llmh is erxtioisefi- 
and it is suggested that a fiLat- hirantiorxs, j>addle-lik«* 
lixnh, sncslx as oeexxrs in the j.xosterior tx-nnk-segxrxents 
of J[^aj>idocct.ir%^^ rejxresents the ooirxstitntion and arx*ang«*- 
xnent of the j> 3 rimitiv*e emstaoean limh- 

XXmwxjs-i-xvixsro 3 Mlix*x-xr*sc.r>»:»- O. Oook and FI- 

X''’. X,ooxnis give an aoooxxnt (JProe. tZ-jg?. 

vol- T 2 , Art- IS, 102 S) of roillii>edes of the ox*<lrr 
Oolohognatha from ' Arizona and Oalifornia, Avit ix 
desorii>tions of six noAv gexrera. A. s{>eoi.aMl interest 
claimed for nnllijAedes of this order a« examjxles <»« 
intoxrmx>ted ox* residual distrihution in Avidely sei>tvi*- 
ated regions Avhioh coruld not he reached hy *xn.v 
method of tr ansp>ox*tation noAv at the disfxosaX of 
animals- *I?he excnlanation of such facts of dist ri- 
hution is to he found .in tho A/egetation and 
suxrface conditions in former ages^ w^hioh must 
hoen very dififexrent froxn those of the Oapesent txxoe-- 
The Oolohognatha are delicate, fragile, 
millijfxedes, xxnahle to huirrow in .?(&he or. tp wn. 

stand surface, eacxxosuxe ; the legs aaat^ other ” 

ages are very short and xEnsjpeciaSiae*^.* s^kX ^ 
mouth jparts . arudirhentary- . The ^ ^ ' 

A^uireropnt^ for these humus anindiais S» a... OOJ 3 .tinn< ^ xx* 
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OoTO»aBS3a. 20, 19283 

,«i3L]pi>ly' of 3cnoi»i>T3Li7o. A. of ’fclio cfii»t>X'i'l 3 x:t.f.ion of 

f,lao IKwrioai fekooa. rrxehy tii^-ow li^]::it> ool n8kt>vi.z‘fikl 

ooncJ-itioziM in -t>lio soiitvliL--wo«-fcox*j:i. ctx*«f»«L of t>l:xe> HJoi-foocl. 

l^oforo tilTio f.’^oz^oci of }i.OTinL4Btni for* flicuro 

•oeun. l>o lifflo doxal^f t-lio jsizrf«^o ooo<3.it:.ioxaL» IxeLxro 

fooozx jjfroixtrl oliM.rx{ 50 cl clor*ixig: -tlio liomcxo j^xarioci.,. 

-A. OT'iiaxtXAX-. X^iSJiCAfcjXG oaBf* e;^x»jt»r-3R:« . 'JB*. XX. fc5or*- 

x*a,no <lo«csxifco« «. l:>xoxvxx*-xof of jraizxoctfajcxlofes in tlio 

vol. 30, J 1038. Ozi frio 

l'>£tsi£^ of ioooola-tioix oxc^x^xiinoof «, >io cle»oi<lo« flxo 

otxxissa-l it-s i>j'iiotilixjo ^^ollo-w' l:>*xotor*i«*m, a, 

iio'sv ss|>ooi«^M 'W'lxiol* is fully c3osc!X*il>oci 

Avifli j^>£*-x*Xioi»l«,i*s of ifs J>t^li4a.vioiix* in oialtiiro. Wliilsi> 
tlio <lis<^o.so cloo» i"v<»ly cla^mtxpro 1x> flxo ncit/ivo 

f>4 1 >€^x* c'OTxf of fl»o fi'iiils of * F>TTraoof.li 

<‘11110 ’ vnrit'fy ozo3iiiiijn*'cl xv€^xo a-olcocl, etticl oj:io--t*liir*cl 

t>f tr.Iiost" -vvor-o xx t:of«.l loss. A« is so ofioo t^lio o«.so w^ifix 
lartx'tvox-iixl clisorxst^s, flio Ho^vi'i'in^jC sfix^o is tlio siisooxxl-ilxlo 
'■f'lio sti^iiia., ArVit-li its su^xrxry siixfixoo i*ociciy for* 

I lic' }>olloix, i>T'ovi<lc*s «,Tx iiivitirx^ o|X]|>oi'f unify fox* flio 
I >Mt iio^xon. xvliic'lx «,lso x^nt-oi’s l»y xxa.tixr*M.l It^sioxxs ixx 
t X^l««*c‘iit«. tint! notxi* t-lio of tlio sfrnneMis. As flio 

fr-iiif xria-f iii-os, iixooxils.t.ioxi ojsc | »ox*ixxx<^ixt.s sliow flia-f flxo 
iissiios lic'ic*r>n»o xi»oi*t' i'#>*sist^rxt fo tlii'' ori^xxnism, «. fciof 
x\'l»ic*li f iljFxins 1-1 »o i xn| xjjrftm t- ol>sor*v*i.t-i on of flto mitlior 
t>»4it < I ise-axs^i <lot-s xxot- to xiixxlsc' lioac i^wtry xxyioxx 

11 * nits in st-OT-t.x^X‘s- 

I<:^xx'T'jnc^x7_-v fcics T>i^TxnN’<3 li)18 341^, *‘I"'lio c*«.f ixlxi^no of 

< •<» J*t Ik^UO-IwOS fox* tlxi* SC‘V*<'X 1 ,N* 0 *XT'S 11)18- 3‘f -wllioll lx6ts 

Wof-n ]f >T'« *1 >«.i‘c^cl fox* tlxo IXx-it-isli Assoc'itxt ion l>y l*i*of- 
11. XI. ''I'ni'XK^j*, •vi*ill l>o ^jrotxtly •\*«,lti<’*cl liy soismolofJtisfM 
( ' < 'll t *:ilofji ifc* of X!l»xi*tij<.ni«xlco.s 11)18- 2-1- : X>t»iniC?: 

I )i^:?t''S</ of t.li<' 1 i»l i'»t*ntxt ionixl f4<‘i»nxolo/L'ic*xxl »Snx*x»oy 
\ 11)18 — 2<4 > . J^j>. ll-X. l^oncjoxx r 15x*it isli .Ass<*cri«x~ 

KJTL, 11)38. Hjv.), 15*-xs<^«, 1 on fHo J 4S*e»<9xx?o- 

>S' '/a? rxz* fV'^, t-lio oxxt a lo^ync’i for* ovox'y ixn- 

>€»x-frt-ixt. €*xx 1*1 liQ nalco it-s rlatr-T* in < 5 roe'n'wi c*ili firxxo-, flxo 
>4>sitiox» of ifs t'f.iifc^nt T*<>, flio mxxx»l:>oi* of st-a.fion» af 
vJiic*li it- -was r*ooor-t I , t iiiis sn^jcfosfin;^ a x*oxx^fx. 
iioasnr-o of ils ixj t <>iisi ty , axxd fixes jxr-ovions cla.f€?*s af 
vliioli t ix<‘ sa,xno or*i|^in vv***s in *xot i<itx. KStxirf he^ixalco.s irx 

^-liioli tJrf* j »i*c*limiiiaTy •w'a'vro Z-* %v«xs olisorvocl af clis- 
anox’^s of ixt. lesivsf KO'*’ froxxx fhei e'fjsietesxif i*o ax'o ixxclioafoei , 
i*-! ^*oll as flfcoso <»fcxT*flic|x*txJk:os xvifl» focal ci*s|3flx» flxaf 
liff<*x' xmx*-ii fcoxxi fixe xiox*nxal. As xxxxxxxy as 3D oar*fli- 
inexlw€‘s afsifsoax' fo lxav*o a focal dcjxfix of 0*0S ox* xxxox-o of 
<sax:-t li’a x'axJitxs lido-^ar flro xxox'xxxal cic|.xt.lx, -wlxicli is 
Ji.li«*n fo lio alioxxf 0*008 of fixe raelins or* 30 miles. Xxx 
wo oax*t-litjnalcos tlie? clo^pflx is j^siverx as 0*08 ra-dixxe 
»«^*low>" tiro ixox'ixxal. Xf is -worflxy of notice tlxaf xxo clay 
i» tiro wliolo sovoxx yoai*s is vciflxoxxf a x^ocox-d, flxocx^lB oxx 
«>mo dajrs axx oar*flxcjnal«-<» xv^as r*o^isf€?x*od. af orxly oxxo or 
I few jxlaoos. 

t Jicof-cxo'xr c>^ 2^ A i>tscxjQi . ^XXxxrirxj^ flno yoar*s X02S — 2€i, 

Mi-. IVt. Hfooltloy made a clofailod jjcoolo^ical ixx- 

v*t‘st ija:«xf iorx of SSarxzilxax* axxcl I?*omlxa, axxd Ixin x-osixlfs 
»»'<* rxo-w* iiaxxdsoxnoly j>xxl>lislxod t>y flxo t Xovox-Exmoxi-f 
t>t' ^^axxscilzair on Cjfeoloff'y of 

I*rt.>t.GGtorc&tG^ !AXax*olx 1038, j>x*ioo 13.rtr, Od. ). If is slxo*vm 
ItiMf flxo jxx'osoxxf lEsIasf Afx*icaxx. ooasflino was dofox*- 
iiiinod ixx ISTooi^orxo fixno, JPoxxxlxa l>oixx|^ sofxax*af<'»d. 
ii*orxr flio rxxairxlaxxd. fow-ax*ds flxo oxxd of flio JVIioooixo as 
ft r-<*wulf of x*if f - faulfixx|3r> *T'His sovoraxxoo is rofioofodL 
in tiro diifox*oixoo Xxofwooxx flxo lix^ixx^ faxxxxa of X*orrxl>a 
ftn«i f lxof90 *of JZIazxziilxaxr axxd flxo mairxlarxd , SSa.xxs&ilxax’ 
be<:*axno ixxdix^-iciixalisod. vox'y xxxtxcslx lafox*. OjriK**3taWy 
ft Kftxxdlxaxxls: fjrixxi^od. -wiflx corals, flxo acl.xrazx.co of flxo 
-Aztxrii®|,rx i^€»a ixx. c»axrly IPloisf oooxxo fimos ooxxvoz'fodL if 
mtt> a «>otxf> of small xslaxxds. Ifofx*€>af of flxo soa 
tollr>-woci Tt>y jro€»oxx.f ozx.cx'oaolxxxoLOxxf jxrodtxooci flxo 
pi-c’ise.mf oixflixxos. . IPoxxxlxa Ixaa also Ixooxx a^foofo d i xx 
nxioxxf fiincxos Ixy jS arolaf ixro iriso of soa-lovol* - TTlxo 
ierticury ai3t,dl JFfoocsfXf cfojpoaifs aaro cios€xrx1bo<i> %xx adLoq^txafei 

-V^OJU, 138^ ; 


dofail, axxd a jxaxrfioxxlaxrly -v-alxxalxXo clxajfxfox* doals w-iflx 
flxo oox*x*olafic>zx of flxo Ixxdo-I*acifio I^oog^oxxo. "Wafox* 
sxxi>;f>ly axxd o-fcJxor oooxxomio c^xxosfioxxs aro xxafvxx-ally 
disoxxssod ftxlly, sixxoo flxcy -wox'o axxxoxx^ flxo ^rrhncujBLry 
cozxsidorafiorxs wlxiolx lod xxj> fo Mir. Sfoclcloy^ 
a j>-f>oixx trrxoxxf - 

I^f.owr ojfp ■V\''A*X'isxt. TJETROtTOja: Txtxc fc^TTRA.ifs ois* I>o*vxea- 

X>xr. *1 - IST . Oarmf lxor*s Ixas -wri f ton a xxrAomoixr oxxf if lod 

** UTlxo" S’loA^v- of “Wxxfox* flrroAxglr flxo S^fraifs of I!>o-voir as 
f^atx^od l>y Oonfinnoris Oxxrronf IVft’jfox* 01>sorxraf iorxs af 
flio_ V^amo Lij^lxf-v-cjssol,** I?f, 1 ( jt*^islxor*y Tnvosfi Rations 
Sorios 3, "Vol. 11, INo. 1. X^cxxdcxzx t ll.jVt. t3fafioixox*y 
Officer, 1038), dealing -wit lx flio xrxodiarxisnx axrd flxo 
i*osnlfs oTxfainod w*ifli. a drift inulicafox* w^liicli Ixo lias 
dosijBtzxod on flxo 3 ^>z*inoijxlo of flio IClcman cxir*r*orxt mefor, 
>>rxf -w-liicli can l>o left wor'lcixAg^ fox* 3 days or* mox*o, ovozx 
irr flxe^ ronj^lrosf -w'oaflrcr*. 'X’lxo irxdicafox* is *woll adapifod 
for* fl»o Iroa-v-y servioo of olzfainixx^ conf irxxxoxxs records, 
ono insfmmozxt liax'in#:? Ixccix -vc’-orlcod oonfinxioxxsly fox* 
a year l>y fixe j>c*rsonnol of a lx#a:lxt vessel. Tlxo mxx of 
flxo ziorth-oixsf p^oin^ tidal stream tlxroxxpfli flxo Straits 
of l>ov*or xc-as nsxrally found t-c> oxecood flxo rofu.m sotxflr- 
wost pcoixxpr sti'oaixx. 37>urixx^ flxo oourso of a lunar day 
flio oxcc’^c-^ss flow amoxmfod on xxxi ax^c>x*apfo fo 3*7 zxxilos, 
fronx flio Olxamxol info flxo T*^ox*fIx Soa. A.f fimos flxis 
was ^.^x'oafly €>.xcooc%dod , flxo oxct-x-orxAo Ixoinj^ 10-8 milos, 
associat-od writ lx sfroixjjc souf lx - wost*’»rly wxxxds drivirx |5 
tlic* w’afor x«j> flxo lUnpclislx Olxaxxrxol, souflxorly -w-irxds irx 
fl»o ^^'ortix Sea arxd sfxriixpc fi<los. Irx flxis ciaso oaclx 
‘ flood ’ or* rxorflx-oasf iKoinf^ tidxxl sfroarxx raxx alxouf 
1 1 Txxil<»s w'iiilo tiro ol>l> st roaxxx only raxx alxouf 3^ milos. 
A.f ofirox* finxe^w flK^ oirix or sourtlx-wosf Koiixp; tidal 
St roarrxs c’txcc'sood flxo * flood ’ or norflx-oast jj^oixx^ 
streams, rosirlfiixpc irx an ox^or-all flow* of 'wafer, or 
rosidxxal c?urr<*nf, frozrx tiro HSJorflx Soa itxfo flxo XSrxj^lislx 
trixaixxxol. ’I’lro oxfromo so far recorded of flxis rovorsal 
exf flxo xxsual ourroixf is 1 1 -D rrxilos xxor lunar day frorxx 
flxo JN’orfli Soa into flxo C'liaxxnol- ^X'lioso roxrox*sals aro 
Ixrouprlxf alxouf l>y flxo fx'acfix'-o forco of rxox-f Ix-oastorly 
W’ixxds ixx fixe-* C'^lxannol, xxsxxally ixx coix jxxrxctxorx w*iflx 
nortlxox*ly or riorf Ix-xvostox’ly 'wixx<l» over flxo INTorflx Soa 
w'lxicli fon<l fo p>ilo xajx flxo xvator fovraz'da flxo soxxflx. 
TP 1 x 0 xxx-xtlxor lias x^stirxxafod frorrx x'oeords oxcf ondxrxg^ ovor 
♦X yoxxr t.lxxxf oxxouprlx *wafor cornos fliroxxj^lx flxo Straits of 
X>ov<?>r axxnxxally froxxx flxo lilxx^lislx Olxtvrxxxol fo fox-xrx a 
layer 13^ foot doc^p> ovc*r flxo w=-lxolo svxpxorfxoial aroa of 
flxo IN'orflx Soa. 

.l^x^CATXOi^ 014' S.^'Nrx X>rTT^ii:s. IVlany ooxxrxfrios aro 

fxxc^od -wiflx flxo fxrolxloxn of coxx tx*ollirxj 5 axxd i*oclairxxixxi 5 
sandy xvasfos in order to clxocVc dostrxxof ioxx of aralxlo 
laixdJ Soixxo account of flxo sxxc^oossf xxl 'w-orW ixx Oypxrxxs 
is i^^vcxn ixx fl*o of thG 

{x'-ol. 3C5, ^ISTo. 3) Ixy JL>r. A. 11.. X’^ixwiix- Tlxo ax*oas of 

saxxdy xv*asfo irx Oyi'xx'ixs aro srxxall— — f Ixo lai'^^osf is a 
liffJo xrxoro flxan five sc^uaro xxxilr^s— arxd flxo xxxofooro-^ 
logical csorxd itiorxs aro fax'-oural>lo, IVlosf of flxo year 
is xxxoisf, l>\xf A.u.jafu«i> — Sojxforrxls^r arxd. I>ocozxx%>or — 
daixuary are cix*y jxoriods. TPixo sarxd ooxxsisfs XTCxaizxly 
of silica, t>uf f lxox*o aro sxx-flxoiorxf xxxixxoral salts fo allo-w 
a fair |^ow*flx of froos. W’^afor is pxrovidod from 'wolls 
arxd is raised l>y axx aix* xxxofor -fo a faxxlc froxxx wrlxx^lx 
irx’ipc^^f'tozx olxarxixols load, 'Wlxorx flxo olxazxLXx.o1» aano 
ready, flxo soodlirxe:s aro olaixfod, arxd wlxorx flxo »Mroa 
is ootxxpxlofoly pxlaxxfod flxo air motor is movod 

arxo fixer sifo. Ixx soxrxo eases pxlouj^lxirxjE^ arxd drillirxg; is 
a sufUoiorxf jxre^jxarafiorx of flxo .^roxnxd, l>xxf for af 

loasf flxo fxrsf fivo seasons flxo socxdlixigps mxrsf Tbo 
*waforod irx flxo dry soasorxs l>y oarfs or .i^avifafioxx 
clxaTxKxols. Urxdor flxoso coxxdif iozxs . ^row*f lx is 
’X'lxo w-affte was mairrly xxsod, l>X3if oflxor usoftil froos 
'aro flxo Alo|»fxo and sfoxxo ipixrxos and flxo . oyj^ross. 
Sovoral oflxor frooa» inolddin^ flao onoalyp^fnf , oarol>» 
oli'vto, faloo aoacna, and Jnnlpor, Ixa-vo ’I>oox3l fz^iod. 
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Osoix-X-Aopxojw® Ie>isrisj5BX> X>xaurfia^ t-Trxo letst> 

fow yeax-s, sovo3C*l 1 inst>ax3ioc^ l-iavo l>o€5nL 3-oj>oi*t>«<l o£ tlxo 
o<5«xix*r€?xi.oo of oloc-fcrioal o»oilla't<ioxx» t-l^o ori^iix of ^wlxiolx 
ootilel not; l.>o -feraoesci o e>yf aixiLf.y , ixA tlio^-ynioixio aixcJ 

ot,lAor isirailax* c3o-v*-iC50». Tlxoso ixavo i:>aj:*tiioolaj*l 3 ^" 

zxo-t.iooal^lo in clisolxaarj^o t^zzl^os oon-fcainin^? -wJtiiolri 

offon i>os3ose* an. in.'kjrinsio nal^nral -wrlxiofi is in- 

ci oi>onci on t> of tiiio oironif oonnootoci fo f hom. JI>x*. I - 
X^an^muiz’ lxas« xro-w p>nl>lislz.«?‘ci ixj, t/lio -AL-tagns-b 

issno of f-lxo JP^roa&GdLi'n-f^s Kxf ■tit.e- N' <xt'iort,ct-t ^ oj" 

iS'o'fccjno^^ a ■fclri.ooro'fcioal axxal^sis of t.Jxo j>ossil>lo mod os of 
vil>x*at>ion. of xvlaa-fc fio z-ofors i:.o as a a laigrlxly 

ioiMSod ^anoons modinm at> loxv I>rossxxx*o 'w'lzioia o.on- 
fains^ •virixon nndist-m'taod , oqnal mnnl30i*‘S of yaosil-ivo 
ions and. of olootrons, and aj3]p>e»ax*s l^o havo acsoonn-fcod 
fojr flxo majoz'i'ty of tixoso lzil/lxoi*'fco nnox^xlaintx.! ol>»ox'va- 
-bioxxs. "Wavos in -t-lio comfxozion-fc olc»ot>ron ^as slionld 
■fc>o of froz.jxzontjs^,’-, -witfi a ssero* volooifcy, and 

»o fco inoaj:>al7]o of t-ransm i t>t.in^ onox-^xy i flxoso aj-z^xoai* 
-fco 1:^0 idonfioal 'wit.li sorno osoillat-ions of small am 5 >li- 
'fcndo fxx-s-fc noticod ctf EindJhovon in disolxax-j^os fi-oixx a 
Ixoti filarnont f.lix'ongcfx a ^as, axxd sinoo olxfaixxod at 
Solxonoo-tad 3 r 'witlx a fx*oc^xxoxi<'y as as XO® cyclos jxor 

sooond. Si'xnilax* vil>i-atioxxs of Ioa^oi* f x-ocjixxono^^ sltonld 
•fclx 001 * 0 ttioally also occixx* in a X>oam of olooti'oxxs, and 
Ixavo in fact l>oon dotectod, x^^lxilst tlio olootrioal 
analoj^no of soxxnd -v^avos Xias Xxoon fonn<l ixx a vilxi'ation 
of tlxo Ixoavior jxositi'V'o ions, zxnd tontati’vol^?' idontifxod 
xvxtlx tlio tyy>o of ionic oscillations ■vv'lxicXi is sii|^>Xxosod to 
l>o associ«ttod -w^itlx mo'V’^in]^ stxiatioris. TJxo <~|xxostioix of 
amp»litncios still jxxosoxxts somo difH<*-txltios, Ixxxt on tlxo 
-wXxolo tlxo a^x-oomoxxt Ixotxvcon tlxoor^ txxxd c3cp>ox*imoxxt 
is g:ood, and xnay x^^oll load to o.<lvaixcos in tlxo toclmical 
xxso of * soft ’ tIxoT'xxxionic vai'v<5S axxd of i^as-fillod 
1 ‘octifioi's- 

TL’h-tc 3^wALa<i;-A.3sr Ox^nrio^T.. Tlxo issxxo of tlxo 

JE^/ey/fiti7c fox* fcioj:>t. 3 11 coxxtaixxs sov’ox'al 
jxajxox-s xxjxoix tlxo clxaxx^scx^s in x\*avo-lorx#?tix wlxiclx ocoxxx* 
'wlxon li^lxt is scattered 1:>>^ ot^rtaixx transjxarorxt xxxodixv, 
oxxo fi'oxn ]M.oscoxv, ^>,V - I-*an<isl>or|^ and IL». IVIandol- 

staxxx, Ixoin^ of sp^ociaJ interest ixx tlxxxt it ajr>fxoars tlxxxt a 
ositivo resxxlt Ixxxd alx*ead;y’ Ixooii olxtained w*itlx oxxartac 
eforo tljo ajxjxeax*anc;e of 3Pz*of. X^arxian axxd X-C- S- 
XCrislxnan’s first note on tlxe sixlxjeot in last 

IVXaroIx. TXxo otlxer rosx’iax'ol les VN'lxiclx are doscrilxed by' 
O. IBZ. 131eolior in XJtroclxt, axxd Ixy X*rof- X^rixxfTjslioixn 
and H. iX,oson ixx Xiox'lin, 'wore xxxxdx*.rt alct^xx jxrixnarily 
to tost tlxo re'i>rodxxoit>i lit.V tlxe Ixxdian resxxlts, axxd 

oxxly tlxo Oormaxx xvorlcers Ixa-vo rc'jxcxx'toti xxjxon tlxoir 
ol3sox*vations ixx <letail. Tlxoy’' find tlixxt tljo fxxnda- 
xxxontal -vibration of tlxo 0-1-1 ^x-oxi^x at 3*3 ^ can bo 

sxi]p>oi* 3 g>oi 80 d on tbo incident lij^lxt by all tlxo oonx|xoxxnds 
^^^Ixicb tbey bavo xxs<»d tliat jxossess it, bxit also tbat 
altboni^b all tlxo xxiodifiod scfattorod x*ays froxxx organic 
licf xxids' can bo ref ex-red tx> l<jxown ixxfra-red f rocj ixoncios 
of tboso licjxxids, xxot all of tlxo infra-red vibrations give 
rise to lE&amaxx lines. Xn tlxis coixxxexcioxx tboy 3 point 
oot in a footnote tlxat irxaxxy of tlxe coxxclxxsions tbat 
bayo beoxx drawn from xxxeasxxroxrx exits in tbo infra-rod 
are xjxxito xxxx warranted , bocanso of tbe sxxxall aocxxracy 
tbat can bo attained ixx tbe sfxectroscoxxy of tbxs 
xrogion. Two fxxx-tbor results tbat tlxoy lixxvo obtaixxed 
ai*o also sozziow-bat xxno3cjxectod, naTnel'y, tbat tbo ligHt 
scattered from fxxsed silica sbows no traxjo of tbe 
strong satollitos ;prodxxeed by tbo action of crystallixxo 
<inart25, and tbat tbo Xtaxxxan sjxt^ctxmxxx of silioon 
totraoblox*ido is vox*y woalc axxd c^nite nnlilce tbe w^ell- 
devoloi>od ^sooctxxxxn of carbon tetracblox-ide- Tt is 
ooticoablo 'H^lxat all tbroo gronjps of investigators are 
agreed tbat it is ixnjportant to xxxoasnxo botb tbo 
3 position and tbo intexxr^ity of tXxe Xtaxnaxx satollitos. 

TEtA-so-SMtssToisr f^ox^y^ £2c?X4ZX>isxb 3E3jb'®'»ct?», 

-r--r-Adv*anta 5 go "was tabon by' tbo Radio Rosoax;^^ Rocurd 
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of tbo ojxjxortnnity nrovidod by tbo solar ocli;f>so of 
JTnne 20,' lOST, to xnvostigato tbo infinonoo ^ of tbo 
oolijpso on x-adio transxxxission. Tbo o»qporixnoxxtal 
rosxxlts bave now' boon pxxxblisbod by tbo Xfejxaxtxnont 
of f5ci on tifio and Industrial Xtosearcb (SJi>ocxal Xtadio 
Reixox-t, Islo- T. I.rondon r XI.2VI.«.0- >. A& o:x;act <^uan- 
titativo x*«xsults -woro dosired, tbe oxcoeri men ts -were 
Jinxited to long -waves tbo -wavo-longtlx of -wbicb -was 
aboxxt 13,000 * xno tros and xxxOdixxxxx -svaves of about 
■4-00 nxetros. Tnie obsc^x-vations sbo-w tbat tbo oclipso 
jxrodxxced a definite offoot- on tbo jxx-ox^ertios of tlxo 
ionised layer -wbicb deflects -waves bade to tlxo grouxxd . 
JS^ stribi ng effect -was tbo large incx-ease in tlxo intensity 
of tbe do-w^n-coxrxing ray. Tbis -w-as detecte<l at botn 
near and distant receiving stations. Tbis effect is 
jxrobably du<x to t-w-o caxxses ; first, tbe increase in tbo 
beiglit of tbe stx*atuxxx resjxonsilxle for bending tbe ray 
baob to tbe oartb ; axxd secorxdly, tbo rajxid rex-noval of 
ionisation in tbe lo-wox* layers consecjxxent oix tbe re- 
moval of tbo solar ionising agents. Tlxex i t tcroase ixx 
tbo beiglxt of tbo stratxixxx -was so lax*ge tit at it ooxild 
be detected wxtbout difficulty. Tlxo xnoro sou-tlxox-ly 
of tbe receiving static rxs excj>orionco<l tbe irxa-scimuixx 
eclipxse infltxenco a littlx^ earlier tbs.n tbo nortlxem 
stations- It is cxirioxxs tbat tlxe ocliirxso effc^els seoxxx 
to Ixave lasted oxxly for yxer-iods of froxxx 20 to SO xniixxit-os, 
altlxougb tbe total tinxe tabon for tlxo xrxooxx’s sliadow 
to pass o-cross tbe sxxxx -was xxoax*ly t-wo lioux-s. 
sbows tbat ejuite aix apj xreciable frac?tioxx of tlxe sixu'.--! 
radiatiorx cxxxx 1>*> cixt off beforx> tbe^ effect^ carx b*- 
detected by ordinary radio xxxotbods. It is w^ortt* 
xnexxtioxxixxg* tbat tlxe* xxxox-xxiixg fcxft<>*t* tbe eclipse'* was 
oxccoptional. as xxiglkt-^l ixxxe csotxditicxxxs jiiersisted fiir 
axx oTccoptioxxally loixg tixxxe *xft€*r sunrise. 

dirootioTx -fin<lixxg olxsex-vatioxxs c*xx*ried <>ut dxxrirxg tli*' 
eclipse gave results wbiolx xxxay b<x ascril>t>d to elxaxxg* ‘s 
in tlxe effective beiglxt anxl refit^ction coellicieixt of tl»t* 
ionised layor- 

C^^^t.AuOJ5:t2s^o Hvix^FtocrAjanoisrs xjsr •mjES ■F»xt-xcs'F:7sro:Ki <»f' 

Ryxxxxoojsjsr. ^TJ.’bo I^ortb Rritislx jA.ssocifc*,tioxx of fJtxrf 

lVlaxxagex*s arraxxgc»4 axxnually a lect_ux-e ixx xrxt'sxxiory * »t' 
‘William ‘^oung, prominent at one tixxxe ixx tbo cjioxxl ^>4*-^ 
industry and a pioixeer in tbe disti llatioxx of oil, Tlii*-^ 
year tbe lecture -was givexx ixx li2«linbux-gb by IVIr. Id. \‘- 
Idvaixs, joixxt nxaxxagox* of tlxo ^ir?oxxtb JVftxtx-opolitan 
OoTxxpany, -w-bo discussed •wbat xxxigbt be descrilxocl 4»fr« 
"Y^oxxng’s disoovox-y of tbo secret of oarlxoxxisation . 
naxxxoly, tlxe carefully coxx trolled cvaobixyi^ of bydi-4>- 
carboxxs in tbo prcxsence of bydrogen. "^Toxxxxg Ixaii tx 
x*exnaz*Jcable intuition for tbo essentials of tlxe px-obb*ja. 
but -w-as bampered by tbo necessity fexi* evaluatixxg 
products according to tboix* illxxxninatixxg v«.lxxo. 3\1 r. 
Idvaxxs stated tbat it bas booxx foxxxxd possible tr> bruig 
into colloidal dispei*sion OO per cent of a coal._ I'Ik? 
results of a special xxxotbod of distilling coal in tJ*e 
laboratox*y -were montioxxed, -w’bex^by a j:>x“ixxxxxry_ 
ociui valent to ^50 tborms per ton of coal, -wa^ obtaixxo»l, 
together -witb tberxxxs of vexy riob gas. I5y boating 

tbe colco fuxrtlxer to lOOO*^, 3S tberxxxs of gas could lx** 
obtainc3d, or in all IlO tberrrxxs in tbe volatile prodxx<rts 

^an unusually bigb i*osult, not bo-wevor to^ bo axiti<*»- 

patod in largo -»c^alo practice. Tlxe action of bydrogt-jx 
in preserving froxxx docoxxxposi tion gasooxxs^ bydxx*- 
carbons is indicated by resul-ts of distilling lo\v 
toxxxperaturo prixnary tar at 800*^ in a stx-eaxn of -wat.**^ 
gas. Ry tbis xxxoaxxs as xxxucb as 108 tborms of gas *»t 
calojrific value SOO R.T.'fJT- -wore obtained per 
coal carbonised, togotbor -witb a norxxxal yield 
toxxxperaturo colce and bigb temperature tar- Iln*-*- 
suggests a -way in -wbicb low* toarnpex-attrre parooes^* 
rxxigbt be fitted into tb4E» town’s 

excpexrixxxents empbasise tbe need for xnaint»aixung_ « 
adequate proportion of bardrogen during oarbonisatio* » - 
a need -wbicb 'IToxuxg bixnself realised many years ag‘^- 
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3foefSx4&lcl l^a.t>ojrsLl:ox'ies ^ox* ^SLT&ty irx R€^sed.irc:Jx, 

S^yr M. DP', 


^T|'^Ii3S «j:>ooi€fcl. of -t-lio ooaDl-jroixior'’s x^v'orlc: la*a.vo 

■" «kx*oxi.»o<:l synri^Cft.l'A^?' fx'orri. t.l-x« f>vi.lr>Ii<5, w^l^o 

liti-'v'o l>«>oxi lasoTxojrooe ijn J-iol j>ixx^ f <xn;xilioi!^ of xxxixioT*s 

i<.illocJ ixx ^3ro«.t ooliiox*y cf T^i-ovoxx fives rxxes^'^ixx’os 
1 r> a,vc>iel 't.lxosto cla.rxjU 50 x*g* Ixetvo l>ooxx V>«.s4otl oix fixes 
^ »c5C?ax«iorx«i.l eL««i«f.a,rxoo of Kt>xicJoiif « <>£ rxakfxxx*^! .'-•oioxioo, 

iXM wlxoxx JMlxxxxijr>l»»*y X>«xvy iixvoxxf^cl 4 X «*x.fofy Ixxrxxj^x, xxrxel 
on flxo <50TXfirxxxoxx« offox*tt=i of xrxixxixx^ esxx^i'xxoofs-i. ’"I'lic* 

m<>t.lxc>cl« , es>c|:>oi*imtirx't.*xl «csior»oo wox’o ixof «-j-n>liotl 

>;\"S4t-oTxx»tioM-lly iiofil txlxoxxf yc.’stxx-s^ xx^tjo, -wlxesTi fixes 

iVl i txixx^s: ^««ooi<x.fcioii of Cix*o«.t:. "AiVit>«,irx— — «x l^ocly of 

**<>ilic5ry owxxesx*^ M<»t> vxfj «. f t « It -Ro.etio f^eblloTry «.t. .A-ifoffs^, 

m '^'"ox'lic.J^lxiro, t.o c JoT-rxcxixsfci'xxto fixes es>cj 3 lo'MiV>ili fy of «. 
i'loticl of ootxl <Jxi!=»l' xxrxrt t>c> t.oisfc flxo ofTxc!«.<»y of fr«t:.oixo clxiMf 
tju xi>t^«,xx« of jxeovoxxf ixx^ < 5 t>»xl-ci xxHtt. esjc^xlortit^ixs^. ''l''lxo 

1 1 < - tSOMM txoli i o vocl 
!t‘il fixe* Irfoirtxo 
l>J 1 ti* 5 <s tx> Ixxxilcl. 

4t moi*o oltxlxox'ixfcs 
,'-'1 f*.t iotx *xf JUDAIC- 
ott flit^ 

< ' n ixx lx o X* 1 tx IX ci. 

foi' tlxcs <^>^- 
j M • I'i ri ix'H t 4 x 1 «txi<l\,' 

<»t' 4 X 0 < i ^ 4 X '-4 

< • ^ I slo.-xioxx.-^ 

tti<* vic'W' of t Ijixs 
1 1 < ' \ » ‘loi »t 1 lei 1 1 of 
tm'tt t %t-i f < »i- ^>ro- 

<lix-- 

nodes i*- 
efs>t4i»«l, ''l'’tx*''‘ W'»xt* 

I •* .* »i 4^^l» t t liist \\-< 

Mtttiov^t> 1-0 *x»x «‘ixd, 

Is.ir 1 r xx'4x*x r’4‘V'i I 

^*v t Iks jMj i lox-c-i" 

W « • If tt,x-e* ft" n 11 d 

(* *> IXl 4 11 i t/ t- C» <s, 

\sl»ioli lutxsx <sn- 
iiKU'it f}i4x Kxxfoty 
III TVIiiKsjx Jt^es- 

!^i'io*<sli J^oxxx'd fo 
II I 1<1 rx I 4X1' 

ti^il i^t xxt i<xix ri 4 '‘ 4 xi' 

H n >: t o XX «x xi <1 

1 fd > <> i*-4xf o j- j OK ixx 
iSln *11 iold, 

^ >ti TTlxxxx'Keiexjv, Oof, 11, flxo S^lxoflxtsld Ixxlxoycxf ox-ix»-i=* 
wt-res fojrm^xlly oxioxxod lx_>' flio i^i^irxxo JVl iix.iKt'O.r*, xx-lxo rxiexdlo 
« toiti- of flioixx, xxcooiixjxixixixsd lx.v i34xldx\dxx, «,xxd. 

tioKKOci «x oixiol-xor of esacfxesoiiiK^rxf k, Iix ixiK ixdxlx'OKK, 
Ilixlelwixx P4«xi<J fix«.f lies Ixtxd Ixcsoxx xxKKXieod flxtxf t lies 
iiiirtex of < Ji'esixf l^x*ifa,ixi fo-<l»x>' «xx*o fixe* K^xfesKf in ftxo 
cxrxcl 4Fxe*ft*esx-fcod flixxfc *“■ flioy Ixtxve* ^of fo lie* «. |^x*es«x.f 

Kixfox' ^Ixoflx oxxr xxiinoK, ^xxxxl TXxiixoK f lxroxxgcl^<'>'*f flics 

ffes rxriesf exxx. A.nxesx'ic'xxxx xroKoisteolx vv'oetcesx* ixx fixes 
I «1 >ox'*xf or'iesei . ** 'X'lxojrx^ is a.lT*es«.dy xvxflx jJVxxxox'icsa. 

i 1 itexx-cslixxxx^^o of i.*ox'»oxxx»ol cxxxcl ixxfox*xri«.f ioxx, Kimiltibx* 
JK-i ii r i^oxxxoxxft^ Ixjatvo Ixooxx ooxx<*I exetesd eviflx l«''xr*a,xrxcso, xxxx.ii 
|>rt'l niiixiexrjv' ixnc|^xxiz*ies}:Si n.x'o l>oixi 4 [^ irxexdo et-si fo fixes f3o««i- 
»»i|jt \ ^ of oacforxclixx^ flxie^t «yi^f*sxx-x fo oflxox* ooexxxf x-ie*», 

' * ♦ 'f IxoxNSsr xxxa.y yof ooxranfx xx tiia-y 'wlxorx f}x<?s ^rr*o«,f 
|Jnriiri |,5 iriclvx«t.jry xrxexy lies «xs Mcxfo, foLtr «.k dxxxxf^oxr fo 

iviKl lixxxlx ii» ooxrxoox'xxxsscl . «x.si cxxxy ixxc3ixKfr*y orx flxo 
MirfMt-o of fixes oewrflx, ** 

I'lio vcklocfiof^om of IMtr. I-Cojrkxorf JSxrxiflx, ixx'oaicioxxf of 
.Mirxoxre** Xi'e^«x-ei^f iotf* oofxcxlly z Oorrxpori.-. . 

Ration escMx’f jpin»f M-jaA o.cx oxr jcgriyes li.fo IxeLolc, . . - *• A^V^lxewx 
<iitrxoiri9 fd«f IrOO ]pesae* ^xbbOXRxflrx flx.xp-oxXjg^li 

-efc ..Kx^oicxfli ' 'aoJ^iofua^ 

>ro. Vox.. JL2St2 


o , 

xxjrx<l 'W'lxxxrx eblxoxxf 10,000 jxlexyexl moees flx«abxx. 3 d-Orys ^ 
’W'eseslc, flxcsy 'wesx-es exrx>cioxx^ed flxixf x'osomi'olx slxoixldL gjfo 
oxx . . lies 'woxxld «*xy, *■*• Oo oxx wiflx yoxxir larood. wor*ic 

cxcxd <iod IxlosK ye>xx-” 

OflxoxT sjxoefclcox^K exf fixes cox'orxxoxxy ■W'ox'es Ooxxx.ixcxodoxro 
S=^:?ore!fa,x*y for- JVfiixess <ixx fixe olxarxe) z Il^oird. 

OlxcxlxxxKfoi-d, c:lx4x.ii:*xrx4x.rx of flxo [MCixxoxrsa’ A?V"olf «,x*cs Ooxicx- 
Txrxitfoes ; !!VIr_ J-Cvexxx WillinixxK, ^px-cswictoxif of fixes HmxxJLxx^ 
yVKKOoia.f iorx of OiToa.f Hx*if«.ixx ; *erxd JKdxva^xrd Txrovxix, 

oixxxix-Txixxii of flies tSexfesfy ixx JVlixxoK Jtf esKOCLi'olx Hoxxxrd, 

'flxe^ ix**w Ixixildixxf? 1 ) ie xxd jxxesoxxt. fo fixes lZ>e^JBbrf- 

Txxesxif of ^tVj.>filxt^d 15c;icsxxoes of fixes rxiveseKxf y of Ixlxesniesld, 
flxox'olxy KesoiXT'inj^ fox* i lies sf exff olos^s oorifaof "w^itlx. fixe* 
vexei<sd xxof i v’-if ios of xx vxxxi vox'Kif y . If lx«^ foxxx“ Ooox‘« 

»xix.d 4X IxxxKesxxxorxf , xxxxd flics ooxxKf x'liof ioxx xk kucIx flxcif fwo 

X'XXOX'O floOX'S OCLZX 

!>♦- exddcsd if xro- 
cj ixii-otl. «,x*- 

x-4xixgre»d. ext yxx*o- 
Kc'rxf, most of tlxo 
t w'csxxf y -f oxxir l4Sil>o- 
T*«.f ox'xesK a,x'cs sxxncbll , 
exTxd oxxly «do- 
ejixufo fo lioxxsMPs- 
OTies ixxvoKf i^exfox.*- 
in esexoix- Tlxoiir 

Kx ?:<->* is, lxo'W''esvor*, 
4ie I jxtKf xxlxJo ; fox- 
t lie* ixM-f ifioxxK xx.x*o 
li^iif Axxd oetxx- 
x*es4vdily Ixo x*es~ 
riiovod if if Ixo- 
cscixrxesK de*e3irxxl>lc* 
fo foTTtxni lfxxr,g:e»iT 
x’oonxs-*, rrixe^ fxf- 
fin^K a,xxd sowioes«. 

ei,l«4o Ixoesifx 
do»ij 5 rxod «o xxes fo 
oxxcxlxles tfviiolc xxxxd 
e**cionoxnjc^xxl arotid- 
jxxKf xxnoxxf fo xxxoesf 
flies oil «i.xx^i xx^ 
xxo-odw of xrowesajpolx, 
A. jxoxrfioxx of 
fixe.- rxe-xv ixxxildirx^ 
IxiXK ti»escsxx«J.lo*o«ufocil 
fo fiio 3 E*'xx.oI - 1 ^ 0 - 
soexx'olx 33oa,x*d foir 
x*.j?*es l>y flxo Soxxflx Yox'lcKlxixses coxmxxif f oes fox* fixes ^xurvoy 
of fixes ntxfioxxetl oo«.l i:*es«om:*etOM- Tl_''lxes avox-Ic of flxo 
in vesKf i^a»f ox*K oxx fixes ooi.xxf>oj=iif ioxx txrxd ^T*ox>oxrf iota of 
C50*xl i« oloKoly a-lliesd "wiflx ones jnexx-f of fixo IioCfcr**d*» 
’vx'oi’lc, exrxd fixes *x»KOcsint ioxi -will l>o of xxrxxxfxx«xl Ixorxofif , 

’X’lxo xxovv' letlxomfoi’icisifa, a« 'vx'-esl.l «l« flxo laa*p:o -eioexlo 
»fexfiorx *x,t 1-iexxcfon, tx.x*o xxrxdox* flxo diire^ofioTX of 
X^. X*', XVlxesesleri'-, 'W'lio Ixcxk Viooix x'os^oxisailxlo fox* 
isoiorxf iflo elix*oofioxx of saxxolx ’W''ox’lc- ixx flxo fw-onfy yoairs. 
sixxeses ifs* irxoojrxf ioxx exf JVlfoffK, l:>y flxo IVtixxirx^ Ajs»»ooi|j|te- 
tiorx of O-j'oexf IXx-ifetixx, exxxdesx* fixes gesxxor***.! diiroofioxx, 

€?tix* V\''illi«,xxx CXct.i*fox'flx- 

XfxtssnsAfxow: xjsr X^xtooxx, i*3S« risr •x^xxjec ^t^Tassw 
X.^4VT»oxt. A-x-ojEex ias», 

Cyoc»/-f>xje.j*4« 'X*lxo oscjpox-iirxxoxxfAi «b.f *l3El«tcr 

moetlta jxr-ovod. flxexf wlxoxx sxxffloxoxxf ixfodk)cxt>\x«xfi1t>Io 
inrx«-f fox* xw xrxixcod wiflx ooorl duis^f , atrx o^|ple>»ic»YX. of «> oXoxxd 
of flxo jrrxi:3efULX*o i.m ir.vx^of3»il;^o. W'lxcdr xroexoaoroli. emd 

irtioxxoo xrooo^i^cii^xoxiudo^ ' fiwa f^O l>o«f oxT^ebof ioo -vb^oo., ixx. 
30^ oxxil^ocXiocX ixi. ooaX-fjcdiEjeto.^ - etond flxo 

- f Ixj^f ^ T^xo- ' -«03rioxx^- oc^l'-dxxisf 



1 . JsTow ln,t*o*-«X»csjrit'» <sf eixo l« Kesmsure*!! r«o«r*.l WhefTield. 
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S* -fV Itt V»o-r»it*>ry for flivni** re-sotirfli. A J't>r «^»l»s€’r'\-ii»« flt«- i-^rojoc-tion of 

#lAr»<-f in l>ra».rjit*lt«»tl jrallori<'« ; jititl jMif'Xul ro j>v<-«€-»» t Itir-i* m«»v !>«> ott 

afr dcairiKcl i>oint.« l»y l->4xrlltionM. 


■e>3C fjlowiojTx l^uus c><*o i ijti f Tix’it ti.irf in. « 

t:x’CJ«.'to< J tr.lm £»>»rm«izx1: of j^t-otAO clxnsjt . 

rrixo <»nt#st cj[\i<^f-*t.ion to !■>«:» fizifc?; woi*<,-c I its, -vy li<*t hic»i* 
t;lx^ xiow^ to <»oaI -cl iifsf c'>:|>lc>M«<>r 4 ts 

«.< lc*< | *,4*x.tc» fstxfc-t.V', if not, irri- 

j^z-OA-e'Eiiesjrxt.fs i3L£’c*- jjoesMilxlo, jL>iffor*c»r*t f=t«.n>| > I<*is of c*o*xl 
<3LiJLK±f ciiffc^T* if* o>:.j>lo«if >ili #itc30oz’clizi^^ to tlzoix' 

j>lxy«io«.J olK^mioix-l ooTtn>o«it.ion. Ozxo of 

i-OM€*aLjroli its t lie*i'Cif ot-o fxlxxf irtoi.! t-o <lotorfnino t lx«e offc*c*t 
<»f fixxonoMH on e‘3ci>lotsil>ilit>'', a-notJK^i* to oojin f t Kc* 

«3C|:»lo«il*ilit.^ of tit <y£ cl itf «r*t*e>iit <?t>*=tl!S gn'oimcl to *t 

Ixo-wdesT* yvdnc’-li, «o ftxx' ttts ottn l>o < lector- , its of tiio 
tstttno txvoftt^c* lin<»inc?MHr fox* ttll. n^o ts*tvc*> t-lxo tizne^ and 
ooMt> of nxvtcilx of tfio lat*;^c*-sc'al«.*‘ €»:x:x.><^x*ixinioitt at ion yv'iiiolx 
V>e» cjon< I ixc’if c^d for t/la^tso olitjoc-tw, lal:>or»xt.or>’ 

mcitJxodss ar«3 lc3t'in.j2C o x at ir tinted and iia\Ae» xxrov'o«l, «c> far, 
to f^ivo roH.nll-« x^**-**®*'!!*?-! t-o tlxotso ot>tainocl iix tlto- f iil i - 
aoalo ^allox'i<3» at 35xx>ctorx. liotlt lal>ox*at-or>^ axx^l Hc'lcl 
'Ostjxci'^rirxxeixxta on dix«t> O5cx»lc>fsion«, Ixo'W’ovor, ax'c* orn - 
j^ijrioal ; a oonctontratod c;fTc>rt> its tltore'iforo ixt j>T*o^ro*sis 
t-o dcdox'ini rxa tfjo csoinjjowition of c?oal , xxot- orxl>^ for tlxo 
aalco of XTCKiaaxijroa for | »ro v'CMxtinpc ooal -dixtsf 05C|>Io«ioxf a, 
T^xxt. alao for cjoxttx’ollixx flto wolf - l*«iat-ixi^ of c3oal in t Vio 
Avaatoa and ixx omxalxod j-fillara of csoal in 1 lio xxxiixo. 

Lon rtf d-Vvez/. -— jVI axt v' nxiixxnf;^ 
-orx^xxxcsora Ixavo c!XX>C'ri<T>n<ic*td tlxc> diffionlt axici danj^tsrona 
f'aalc of fi.#; 5 >itixx ^5 xxixdor-| 4 T*oi txxd firots At'iticjix Ixavo c»x*ijj;ixx- 
xxtod in tixa o*>xxilxixation of aoxrxo jxarf of 

■fcfio ooal axxl^at.axxoo. EUrjcxxoT'iofxoo Vtaa altoTA^n fftat. 
<503-tain Mt?.am« ax-o xzxor*^ lialxlo t>o fii’c^a tJxaxx oflxor«, axt^i 
tilxat> somo xxxcd^lxoda of xrxixxixxf^ lead t-o xnxac-fj loaa fro- 
cnaont firoa t-lxarx ot-lxc^ra- ’'JT'fio c^>c.fDc?!rixnont-al at.xxd>' of 
ooxitV>xi»fioxx of <?oal ia a laf>orat>or>’ 
«xxjxx>loxnc3xif to tlxo onj^ixxc3€>»r’a ofc>»orvatioxx« ttrxdox*- 
.gpcr-oxxxxd. 

Of t-H-O fonr xnaciroaooxxio ooxxatifcnorjita of ooal, naxnol>^, 
"vi train, olarain, dxa.rain, axi«l ftxaaixi, tfxo Jaat naxnod 'ia 
t-lrxo loaat x^oadil^^ 0 3 cidi«t^d arxei -wottld tlxoroforo ai>x>^^>* 
to c 5 ontxri 1 txxx.to Jaaat to ax>orxtanooxxa Ixoatixx^. It i», 
Ixow'ovor, tlxo xnoat ]porox 4 a and frialxlo oonatitxxont, axxd 
t.iioroforo ^ox*mit« air to cliff xxao to tJno tnoro O3cidxaa1:>lo 
2>arta "vrlmn a maaa of ooal ia onxalxod* nbo fxjtnotion of 
jp^rrite-a ia not y^ot fxilly nndoratood, l>xxt it« oacidation 
f>z-odx20oa oryatalllno prodxxota of ^aator v'olmrno 
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tlxo fx^oxn. "vrlxiolx tlxoy^ 

forrxxod, and tlx via Ixroalca "Vixx tlxo 

xna-aa to xxxalco way for tlxc=*^ oxitranoo 
of aix'. 

TTnio moat x'oadily OTcidiaalxlo in- 
^x'c^dioixt of coal Iva^ X^'**ovod to 
tlxc xxlxixin fraction, xvlxiclx fox-xxxs tl»o 
major of a A^itraixx axxd a c-laraln 

azxcl a Ixi^lx fxro j>ort.ion of a- dvxrain. 
'^I'lxc' xxlmiix fx'action i«, liovv'c’t'vor, xxot 
of ccxnatazit. coixx]|>oait.ioxx, and varia- 
t ioxxis ixx tlvo oxvidiaalxility of cj»oal 
ax*o l*vr#xc*>l>' a-t tri l>ix talxlo to varia- 
1 ionts ixi t-lxc oo*xx| xoai tioix of tlio 

xiiniina j>rx»^ac^Ti t . 

f" i JCjioyjZo.f*ir>n .f^. Tn tlx#^ 

o«-i*Jv daN'js of ctoal -XTiininjjf t Ixc daix^i-r 
of firodaxnf^ w^«-a tne-^t Ixy t. f>cx Ixasexxz’c 1 - 
on>s xnc'tliod e>f i^jcnitin^ir t-lxo ^jra.-s 
l'>c»forc' it- lixxd xv«!€?*itnnlat c^d in f ox - 
nxidalxlc^ xxrkxoxmta. 'I''lxi*s I'xrixxxit 
I >roc*«*'clxjrc* Iixxm lc>n|^ .'sxx | >ox*ist t« I 

1>A- irin_>x-ov^€»d v'cjx t i Ixvt-ioix dc^isi fjcxic'f I 
to Icoop tile's xvrnoxixxt- of Jxro<ian»(» 
OA^or wlxe^z'o 1 >c> 1 oaa-' tlit- O'XJxlosrii \'<- 
liniit, azvd !>>' aafotx' la-nif >cs dcai^i ifcl 
i tx tsnc'li a xna»xnc*i* tlxat tlioy' w*iH not 
I iivtsw fiaxnc* into tlic^ 4vir irx tlio ov-c'iit 
of t I lo at n io?sj ilic’^ro l>c*c*oix»ixx# 2 : jx 1>- 
norxxnvlly x'lriar^e •-< I AV'it-li tix'cdxnr if >. 
’■Plxotsc }>T-cx<*»vn t ionts Jiav'o cnox'zx ion.*-,! \- 
re^dnc'od t.lxc dixnfjcc^r, Init. laioxxis tstill cxc*C'xxr, tst>iii*‘- 

ti»ri<*« AA-it li fatal re‘fsnltw. 

1“^ <'«-»€ »a r<* 1 1 on Hx*c»cla.ttn> i*>c § ilofsionis i a d i I towa?-<is 

diMc*oA'c*f*injx tlic» <*oriditiona of ipriAitioxx of firc‘dann> iirid 
f-lic nxodc* of px*< n>a.^xvt ion of fixxntc iii m i >c t x « rc”»js of liri*- 
darn|> azxd air. mo tiiat Mnitalilc" tncaMni’OM eaxx t alw«*tx 

to av'otd i| 4 ^nit.xon nn< Ic^ri^ronm i amt to TixroA-'otit t ii** 
Mjxx’oail of flaxnc-^. IVliivini^ « ^C| ni |>Tncn t . Mxic’ilx xvm iivtn| 
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curx<l mc*t.ox*s, etxro witiJhi ICrlap© d.oxriooet 

i-t>i.«.f5iap<3stv«><i 'tiy 3f€£>»c9a.i:rolx» •xixxi «.re» ixx c»a(cjplosiv«j 

n.txYW>#?ij.>lxoicNe« oorxxjposocl <yf fiiro<icx3x»i> ajxrl jBLvr in. t>lx^ 

^ >r'oi>or*t>ioxxs w-lxioix’ i^V'O l>li^ xxi.o«t> atariirx^exxt. -fc^st. iirx t>]rxe» 
c*i>‘ox»ix>»-t.«w:xoo«. iP’or- xxxxdojr^^jroxixxci. »i^i:rx&JL\ix\f^ l>>^ locs^llfcs 
ji-Eid •fcolojxlxonoei, clG^mif^rx of olootrio csiaroxii ts lx*x» l^oorx 

irixj>x*c>vc5ci ci*« t>c> -tlxo »jx<X3rlc ^vt> fc>V€>«,lc xxxx*xt>lo to 

i fjry 1 i f .e* f Ix-ocltxixijx . 

A%x o^ctc^irx^i'vo ixxxre»«t.ij 5 «btiorx of tlxc» <l«xix|^«»r* of fT*iotio»» 
fsroixx ]^iol<i =4 «i.xiLd oo<xl oxitt/ox-w , «xxx<l <^>£ eslootx'io 
.'^1 >A-xjfk:t=» doo to tlxo issjjoax t«rtxc 3 oci« g?oxior«.tioxi. of olo<^- 

t rioit>’' iTX a, olooci of ooal dxiist, i« air>p»i*o*xol»ijtx# 2 ? 

FJl^cttvt<^<xZ -/'^ev5ft’cxirrj/#,cw- A|^xai't fx-oxo tlxo 

tioii.-* Tiaiof'cl alxov^*, tlxo oli.iof olxjoot of t-l^o olootx'ic^al 
I t‘.*->«.>‘»xx*olx€'S ir» tr.fio ot^vv^ ltxlxo»*atorxo« xjv^ill Ixo to ioxyxrovo 
fJn* ««.fot>’' of tfxo olootx'ioal o<jtiiii^xrriotxt, TXt?^oi?fs«ax*>' fox* 
I » n*e*<.‘a«o<f illxxrtxxxoxtiorjt <»f tiio xxxijoo i fox* Ixottoi* ill i it tiix na- 
tion xx'ill xxot oxxl,v c-5Xial>i*^ tlxo csollit^r* to »xv>'c>icl. xxx*]t3x.;s' 
t* t *(‘i< J oxxtfri, >>xit xxle^o 'will, it iw iio 
oxxlloci ioixxox’w’ ixy>^txxg^xxi\x». 

\f -'"I'^lxo oftix’sial fcsafot->‘ to«t fox* 

mining c-'oc jxlosni wixM tlowijH:ixx’>xl to l>o Tixt>T-o tH<.’>'V’'ox'o tixaxx 
t)!** <*i>xx<:li titnxxjK of tlto fxit, fxxxt o>cf xlo.-iix^oi-s \x'}xit;li lx«.x*c* 
j I tlxo t<^«t Jmxxj***- |n^*c»x*«^c^ xxot t<-» Ixo Mtxfo ixx axil 
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oix*oxmTxxntarkO€»cs. Xt «»€»oxxxex ixxx{xdJ»£3il>l€»« at tXx^ xxxoxxxexxt^ 
to x>xropoit»<d irxxjxx-o'voxxxetxxt oix tlxo texat^ fox' waxa.t of 

ojtcaot Ktiovi^locf^o of tixo nooclo of xfiprx.xtxozx of 1t>y curx 

*X^lxo taxxfxioct i« cxxxiXoa? xo^vo^ti^atioxx fcay- tXxo 
3^<>ax*cl^ fxxxt tfio -w-otlc Ixaes lix'xorx xrxaioly trarxafewrx’od to- 
tlxo X5xx3ctoxx jsitatioxx- 

^ 3L^€xnrxij>ii ^ Xt'larxxo »afoty lairrxp>£^ Jxavo Xxooxx 

lattxxclie^ci irx clotail cixxrirxii^ r*€>ooxit yx»ax*«^ axxd rxxxxofx ijrrx— 
ixx-ovod illxxxx-xirxatioxx ofxtaixxod 1r>y ^xiitafxlo xrxodiixoatioxxa 
xjx dofxi^rrx and »txital:>l€^ l:>lon<iixxf 5 « of larn^x <>il». Tixo 
x^x’tMtxxltt-i of tlxotsio x*«««ax-olxo« ax-o irx tlxe> lxaxxd» of xxxaxxxx- 
faotxxT*oT*s, axxd oxc}>c-»T’ixrxoJxtal ltxxixj>« ax'ti x*oooi vin g:?; triaX 
•.mxlox“^x*oxxtxd . 

-ilf .-dT^xjocxx'n/x**#.- S4olf -oorxtainod fxx'oxxtXxin.^ 

a^xixax-at xi#^ I'xx-ovidots ax j^ixjxfxly of oxygaroxx indoxxorxclorxt 
tlxo atrxxo» 7 >lxe>x*c>, and »» m^sooM^ax'ily ^cxxrrxoxvrxat lioavy 
axxd oxxxxxlxx’oxxw. Xt may f x'ocjxxoxitly Ixajxj^xorx tlxat a- 
i^xiitatxlo grata xxxaKls: csoxxlxl >>«% «xxfxslitxx-t^d , axxxl attonxi>ta 
xxx*<:? Ixotxx^ rxkadx? to fax-odxtoo xxxxx^ xvfiiolx c^oxxtaixxa wixfXx- 
x^i<:^xxt at:>{ax>x*lxoxitM to x*<i»rxxovo all Txo5t.io\xsa xrxclxxdirx^ 

oax-taoix Txxoxxo^cido, axxd yot xxot to offox* «o xrxoolx 
x'‘<%«i*-ttaxx<5o to tXix3 oataMag^o of aix* tXxat tlxxx 'woatoxr ia 
liaxn|Xoxr€>d- -cV. sttxxly of oax'fcaoxi xxxoxxoxcido oatixxxatoxra^ 
axtxd tXxc? croixt^t x'xxotioxx of a j'>or*t-al>lo O3c:yg:oxx o^sstixxxatox*^ 
ax*v» al»s< k <*.oxxt.<-*‘Xxxj>I txffOtl * 


Thie X-Jniver’si'ty of I— eeds. 

XC>^x'ic?^ s^i oT>f ox-' fiXT*:; 'T'jtoctt'x x^i : XTsJTxx'a’jrxxx Ksa X3xi:i»yva’XTviia:jsrT. 


( x >s "f'lnix'aday , C>x*.t-. 12, liio !V1 aas-itx’tx* of t Ixe** \V x>i'Htlxij >f xxl 

" < \ * 1 X 1 txaxiy of C"*!**! li^vorl^n^i*!-! of tlxt* t'ity of T-.on<loxx 

• »j>i*ii»'d t Ixc* xl«'x^- x?:x: t <^tXft*iori of tlvc’* C "lotiixvoi’tcoi'x* l>o- 
I m i-t in<^xit*-4 of tlx«^ 1 ■ ni v*- 02 ’«it .N’ of tin* 1 »xxil« lixxgjfM 

i*t' -vv Jiiflx liax'O <^o^^t *v|>|n*<*>titnti.toly and t Ixo 

f ■( ( 1 ij I *mt*nt , laxx*gj:*5l,x* ^ix-ox-ii ie>< I Ixy dofiox's-i in tlxa to^ctilx^ 
Mitinr^try, axxotXn^x* X^Xt»,Ot>0. TTla* oxct <*ixjxion IxtFXM >><>0X1 
* li^^igjrTxoi 1 to f ac'ili t atx’* < 1) tlio itxMt al lalxon of axx f'^c- 
1 >( I i rna^n tal xx'ool gviaxit. <,*o*v*«-‘x*ixxg« axil tlxo | > 1 ’ 0 <'<>*ss-K:*« fox* 
tJn‘ \vt>olloxx axal *vx-oxsst-o< 1 ixxd ix«t i*ioM ; (2) tin* <*x.t <’*xx:r»ir>ix 

» »»' niiiMoixcrx xxml lal>or*a.toj'\* xx<*c-oxnxnodaxt ioxx to fulfil 
lilt* i*«;*c|ni»‘<*>ix%<>rxt « of ax nxnolx 1 ixT*|a;t* i* ixxxxnlxox* of |>o«t- 
£frti< 1 xitit a> ,^and < l<5g3Cf'x>x’> «! tx< loixl « arttoialing^ tlxo cio|.x»i x*t - 

iiK'nt ; xxxxil (H) to }>r*ox'^ii In-*' a dxlitioxxal aoooxixrnoda- 
tj«»ii fox* t-lxo te^xlXt X*t«3«**a.x'c*,l i ^V(»«ot*i*xtioxx A^'lxixrli i« lxon«<.*<X 
vvitliixi t>io n i v'ox'fc^it y f >x*x’»oitxc5t ssi- 

Ir i« fifty-foxxx* yoxxx-is «i*xoo tJxo C^lotlx vx-oxrlcox-w’ C Vxnrx - 
gjjavo fix*«t tloxxatioxx vnrfxioti otxaHlod ttxo 

T^'>itilo J xxdx*atxrio« X.>c>f>ax'tm<>3xt- to l>e* ixrxMttxIlc^d xx-loxxpr- 
tlxo fc^c^ioxxoo X>e‘j>ai*ttxioxxta ixx tlxxk tixoxx ’V"ox*lcs-s>iix*o 
< 'oU<^g?o of HtCficsnoo. X^tvr’pretly oxx'-ingr to ttxo tx*adi tiorxal 
♦ ‘Jiiii-acit-nx* of tlxo vx*ool i rxd xx« triors axxd tlxo ooTxxf>l<»ci ty 
t»f till's xvool fifc»x*a axxd vx*<><>t j>x-ooe'*««x>» , tlio fcmax'ixxgzx of 
i^<*jt‘t»oc> xxjxotx tlio t»<?>xixolog?y of tfxx-' «txl>Joot Ixavo xxot 
\ I't Ikooxx oonx|>lot«5ly xroaliaotl, X*xxt axx additioxxal g 2 p:*ant 
1‘roiri tlxo C'lot-Xxxvox*lccsx*fci’ Oorrx£>ax»y of ;K4^000 a yoai* >xaa 
niailx? it }>o«s««i1:>la to afxfxoixxt, w*it*>xirx tlxo l^t'f^xartxnoxxt 
X”*x*at:tilo In.dxjMtx*ioa, a «oie*xxoo Mtaff xpv'lxiolx, xx'ox^lcixxg^ 
'vritlx t>»o tooixxxoloj^ioal imtaff, itfj alx'oady «lxo'vv'i.r*|^ 
l>rotirii«<e» of tlrxat a»sooxatioxx Ixotxx’^oojn «c5iit*xxoo and 

tfi-slixxolojpfy "wlxioXx w-aa tlxo jxx'irxxary oHjoot of tlxo 
< X oi 1 1 wox*lcor'«' Oorxxixaxxy- 

X'litB! oonxfxloto xx<3t'^*^*F***'*^*^*'*^ ^*** tlxo xvoolloxx and 

woi*}-it„od nxarxxjtfaotxjLX*in4g: y>i*oooa«ow vndll onatxlo tlxo 
l<‘<*IiTxolo|acioal atacff to cioXino oloarly many of tXxo 
fiuit laxxxoxxtai ptx*ol>loiorx« of tlxo ixxdvi»tT'y wlxiolx in 
nfkfmal |;>x*aotioo arvd Ixiddcwnt owin^j; to xx C5oxxf?lonxox*ation 
of \'*xryixx|af facftonat 5 ax'xci tlxon, vndtlx tlxo xnoto x*olxxxo<i 
‘ too In ' no'w axT^^lalxlo* tlxo aoiontifio worlcox:- i«i at 
Itcxtui oitlxot* to »olvo , “t-lxo f>T£ml>lonx» in onootioix ojt 
to 'fcljbO antentifi^o t>ool« wlxxc]?lx wiO >xolf> tli^ 

toelii><>i<>jgfi;eit;,%^W«M£^cM»-,^eiqw>t^ nxotlxo<la ,of , manxi-..' 

lac^t I irirxfg. . ~ ' • . '’ 

At tlxo ofxonims ootrojnnoxxy tlxo ^Hantor XKraa sxxfx* 
poi’t<*<i l>y 'a Xvar^s^ *^wtl»enraxx^ of arnjpxroeMsnxtatlv-jcya fjtronx 

isro,.'»^77, V<wi.; xsaj . 


tlxo x>.'lxolo of tlxo x-voolloxx and vv-ox*«t'<>d ixxdxii5*tx'xo« axxd. 
>»y otlxox* t-ixn.>|>ox*t-<?x*« of xxixi v^oi*«it y dovolojpxxxoxxta in 
^■"<>t*l<»lxix*o. 'l’*ln> Iir^x-o-C^lxaixoollox* of tlxo CTnix5^oi'»ity of 

l—oodsH, in ixxtx*<><lxxoifxg 2 ^ tlio IVlaMtox*, a Ixiis^tory of tlx<d!^ 

a^Mooiatioxx of tlxo t-Jlotlx-w^ox'lcoj'w witlx tlxo UTxx.xv'-^xiraity, 
vvlxicrlx whoxv'cxl tlxxxt g^i’axxt« of 1^100,000 fox* acsoomnxoda- 
tioxx axxd ocixxifxrnon t axxd £lCif>,000 fox* xxxaixxtoxxanoo 
Ixxxil alroa<ly l>€>on xxxadt*. axx<-l fclxat in addition to tlxosio 
a gJTX’aiit of £4-000 a >"oax* IxacI tax-^xx x*ai4riod to £7000 a yoax^, 
*ll''lx«> iVXaMt-ox*, in doolar'inga^ tlio Ixxxildiniy^ oj;>on, Asjpolco 
of tlxx'^ ixxt<?rx»o ixx t€*x*<?‘Mt tlxo C'’lotlxwot*jk:or«* Oonxfxaxxy 
talxosi in tlxo oxLtonj^ioxx of tlxoix* dofxxx'txnontw of tli^ 

1 ni vor-Mi ty , axx«l o>C|:>x*ohi«c?c. 1 Ixii-i aj>i>x*ooiation tlxat tlxo 

f coxxoi'ojsiity of tlxo <l3o.mf>anLy Jxan nxot -witlx »xxc>lx a 
x«kax:*t y x'€>«j->oxxi=io fx*o nrx tlxo xxxaolxirxo xrxalxioxr^ of "iTor*!*:- 
«lxii*€> xxxxxl olw<?>’w•ll<^r^>. ULo coxxj^ratxxlatod tlxo XJnivoir- 
«ity on tlxo j>r*og-x*os^« it rxxaSnxxxj^, and Ixojxoil tlxat tlxo 
j>x:*o«ont. «crlxoxrx<> *vv*oxxld fxxlfil tlxo axxti<^ipatioxX£» of Ita 
j>x*ox-notox“». Tlxo 'V'^mo-Olxarxcolloi** Xlxr. JT. ]B. Oaillio, 
and tlxo C5lxair*xxxaix of tlxo Ak.<Txri«oi*y Oomxxxittoo, JMTr*. 
A-. IVliolxaol l^xxjxton, tlxaxxlcexl tlxo Olotlx-woxrlteurjs fox* 
tlxoix* xrrxxxTxifxoonoo, axxd tlxo lattox-, ixx sooondin^ tlxo 
xrcxto of tlxanlcs, oxTn|^lxasti«od tlxo laxTi^o amdxxnt of 
g^adnato arxd jxowt-g^r-adxxato 'v\*oi’lt wlxioli i» now* Ixoixxgg* 
xxrxdox-talcon ixx tlxo*Bo do|xax*txxxo.xxta. X*rof. A.. 3^^ 

Oarlcox', on Ixoixalf of t-lio «t.affs of tlxo do oax* t monte* «. 
and jVTxr. C4^oox*jc?o Xilaolc.l>xxT*xx, oxx Ixolxalf of tlxo $>aat» 
atxxl 'j>x*o»oxxt Mtixdontft* of tlxo dofxai'txrxozxtsi, aliso oxx^p- 
ox-tod tlxo voto of tlxaxxWM. Ttxo ax*olxit€>ot, JMCxr. 'Watoxr^ 
oxxjso, ixx-o6tonto<l tlxo lVIa<xtox* vs-xtlx a of tlxo Ixnildin^,. 

axxd tlxo i^xositis tlxoxx rxxado a toxxar of inajpootion. 

Axx tlxo ocjxtijxxnont it i« intox*o«tin^ to no to tlxo 00 m** 
px'oixoxxwivo display of sxxoH tlxixxga^ ajs olootx'io diritrin^ 
and li^lxting?:, on* ooxxditioxxixx^, flooxrs and otlxoar tnattozm 
appox*taixxin|^ to rooorxt dovoXopnxontes in faotory oon-i 
otx*notir>n axxd x-vxtxnixxg^. In otiKox* x^ospoota tlrxo oc^xxip <- 
monto axo i-opr'-osontati x?*o of tlxo la toot pMraotioo^ and 
alxxxoot x?vdtlxoxxt o3cc30ption tlxo ^iirxxxs inxirolyod Ixavo 
ag;c*'o«^d to Jkoop tlxi« o< 5 [xxipxxxont tlxor*od^3bxIy ixp-to-^ 
dato, Tlxxxo, not oxxly wLll tlxo o<A^nil>dxont . l>o nood. 
for toaolxin^s pnrpoaoa. lont alao foxr, a^tpoxrinioKxtal 
, ptxx*poo€>o on^inoa wJxiolx vsrii^l xatxajrco m, yory atrcims^ appoal 
.. to .. tlxoi»e -wlxd aaeO ' ocKxdoaSmmdUix^ \ 't^ - :icoa^ '<s*»3SctHot 

■ indt^oat^oa ,Orf Aj^ritain .' alsioad rttx' - all i^antx- 

■ faptx>.rtn^ pjpoooaaoa. 
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or ZJJEtJEJ 


COoT03a3B5» SO, XQSB 


Ttxe 3i3ct:ti Ooxx^iress 

^M"^jHr3i3 KTi«si*unL I^iiysiojetl Sooic»'fc;y^ xu^uiebll^r xxi.cMB'fca in. 

ones of t-lTio lew-f^ox- xarxivorsitiy “fcowTEi.*^, Tt-nxt 
yoa,r &> rxo'w' d<3j>a.i:'fcxxi*o '% vcl£a xnrxeLcio, fiL^zxd in ot*<-1ot- t>o visit 
sonao of tiao xtioro roTnotro nnivoi-sifcios tlio csonj^ross 
taooaxno itiixox'Obxit, in xxanola tlao s£i>nae> 'W'«.y ns is dono 
lay tlao JI3xiti»la -A-Ssoointiora "wiaon it. visits flat* f >onainioias. 
-A. nmnlaox* of foroijacxa p>laysic;ist.s avoxo ira’V'it-od to lac^ooaxao 
tlao jj^ne^sts of tlao socsioty, nnd tlaoso -wlao -vvoxta for- 
tnnnto onoai^la to V>o ntalo to do so vvox'o trontesi vwitla 
tlio naost gcoxaoT-ons liosjiai ta-li ty'. VSTta imvo madoadatodly 

land fits ixator-ostinj.? «. jonx*noy ns 'vvo nro ovor lilcoly to 
xxanlco. 

TPlae xnoestinj^ laoj^nn oxa ^Axx^^. f> iix IVlosoovv axndox tho 
j>x*o«idonoy of J-^xof.. Ioffes, of f ..*isxxinigx-o.d- l-fe*xo xnost 
of tlxo jan-iaesr's 'w«3r"0 xond, taaxt tli*»xes xvns no tixixes f<r>x- tlxo 
Xtussinxi ja«.^xc5xs to >xo tT*«-xxsla.tod , nnd so tlxose^ c.>f tlxo 
visitox*s >vixo esoxa Id xxot. xxrxd oxstxxnci tlxo 1 nn^na *a,j: 3 Co land 
nlonty of ojxjaortxxxai ty fox* sooixx^ tlio si^lxts. .A|aa.rt 
fx’oxn ' tlxa=> xnoraxxxxaonts n.xxd xaatasoxxxns, xvo w-e^xo slaow^xx 
n naxxnlxcstx of soioxxtitie? iixsti txxtions, nnkoxa^ tlxoxxx tlao 
Xiioj>lxysioa.l Xxxstit-xxto of I^xof. X^n.znxe»v, xvlxoxo oxe^xsx-i- 
xnoxats ovesx «. most xxxaxxsxaaxlty xvi<lo JfioJd nxo lacsixa^ 
onx*x*iod oxi. IFx'ona ^Vtose-o-w xvo vt'ont to jN"! jrxi -2>3'ov^2tox*od, 
xvlxoxo tlxo ^xont fnix* xvaxs in jaro^ross, tlxoxxf^la xntlxox 
fnllexx fxoxn its fox’xxaox' ixxa|,*ox't*xxxoe5, nnd nftC'X* n. dn.y 
tlxorca, inolxxdin^ n xxxa*'<>tixa|^ nt tlio X^xai vox'sity . xvo took 
sVaxja oxx tlxo Vol^a._ A. s^ae^oin-l taotxt lra«,<l laexaia <?lxn.xtenx“od , 
nxxd t>lxis jaxovidt^d «» ^x*ont opajxoxtaxxxity fox tlxe» iixf oxnanl 
disoxxssion of fxlxysion.1 c^xxost ioxas. It n.lso xaandaa it 
jaossilralo to stojp> *xt nxxy jalnoon of ixxtoxost oxa t lae* x'ive*x', 
ox -Mvlaoxa tlxo ■vs'on.tlxox txaxnocl Ivot t< a soo tlxo >>ean.xatifxxi 
sx^lxt of two lxixndxo<i ^laysixtists sixxaaxltnxxooxasly taxxjoy- 
ixxK *x lan-tlxo. 

"woxo xxaost liosjxi tnlxly ora tox'tniixod l>y tlxo 
Hrxxivoxsity ext K^nzmai, n taon-xxtif ttl <*.ity ntad tlxo onjaitn.1 
of tHo T'etx'tn.x Jrtof-axxlaiio, mid wo slxnll xxlwetys tlxintc. of 
jECnzetxx ns tlao oxxlnxinnting |">oixat of tlao xvliolo toxxx, 
f^'xoxn tlxox*o xvo ixjovod oxx to S«.x*xt-ov', xvlioxo tlxo olosxrx| 2 ^ 
sossion wns laold ora Axxjur, 115. *lI''lionf 2 rla tliis w-ns tlao 
foxxxxorl ond of tlao ooix^^xoss, n ooTatina-intion land Ixoon 
nx’xmx^od in vxlaiolx xranray of tlao X^xassinns nnd xaonx*ly 
nil tlao visitoxs t<»olc jxnx't- Wo w^ont on doxvn tlao 


of Russifin Ptiysicis^s. 

Vol^n to Stniin^xnd <foxTmoxly Tsnxite3in> nnd tlxon 
f>ooU: txnin noxoss tlxo stox>f>os to tlxo Onaxonsixs. JE^'xoxxx 
VJndiknvkns w'o w-oxo onxxiod ixx xraotoxs ovox tlao 
^i^<xxxde*x€xxl t^oeax/^inn Xtond to 'fidi.s, "wlaoxo "wo ’wox*‘o 
nKnin oratox*tnineacl lay tlao XJxxi voxsi ty - n?laox*o tlxo jxnxty 
fcaxoko axf>» xracast x*otin-ninjBf l>y vnxioxxs -wnys to JMexse^ow”, 
Ixaxt n foxv <af ns found n' sliipa i^oin^ fx-orn JE3ntxtm 
t.<=> Oonstnxa tinojralo, nxad so xotnxmod lay tlxo IVIoditox- 
x*nnonxx. 

f^’'<=>x ono -wlxo Icnoxvs no Xtnssinn it is not fxossilxlo to 
fi^ix^o n dotnilod noooxxnt of tlxo snlajoots of tlao ^njxoxs, 
latxt jalaysios ooxttxinly n^ajae-^nx to l>o in n flonxislxin^ 
condition ira ftnssin. X*oxlxnjas tlao xxxost intoxcastin^ 
xa='c>x*k i?!i tlaxxt caf X-^xof. lofiTo ora tlxo xofiootion of olootxoras 
— ixxolaxdiraj:^ nra nxasnooossf xxl ntteanxjjat to dotoot jaolnx- 

isnt-ioxx naad tlxnt of Jr*xofs- JVInxx* lolstnxranx nxxd X^nxxds- 

laox'j^ox. 'X''lao Inttox <loseix*ifcaoel Ixow* tlaoy land iaaelaa- 
l>ean<lontly disoovoi'od ttnmmx's tlac’* 

sontt<^xita ^5 of li#^lxt w'^itlx ctlaaixa^od fxocxnoraoy. Tlxis xvns 
iax*odi<ateacl skarxao yonxs nfjco lay tlao disyaoxsicaxi tlxooxy of 
X^x’nxxaoxs (nxad still onxliox lay Wraaxalcaxl ), nxad tlao voxiflcn- 
tion_ is xxandea lay sonttox'ixx^j: tlao lijp^lxt fxoxn n solid ox 
li<inid nxad olasox* v-inj^ tlaea olixxxx^^o of fxoe^xxonejy. Tlais 
olann^o is n xxaonsaxxo of tlxo W’^nv^o -loxxjEsrtXas of tlxo ixxfxaa- 
a'od nVasox'jxtion of tl»e» sontte^xing^ xamtoxinl, nnd so, 
njra*xx-t^ fx*eaaax its dixf»C5t ixxtox'ost, tlxo |Lalaoixoxxaoneaia 
jaxoTTaisaas to lao irxajxaxtnxa t fox tlao sjaoeitx’osoojay of 
solids. Xxa nddition to tlao X^tissixxn f>nj>ox*s, lootnx’^as 
xvoxo |;:?^ive>ta 1>.V tlao visitoxs on x’-axxicaaas sixlajoc^ts ; 

nxaaoaaia: tlataraa raany lao axxtaxat ic axaea< I X*i*of. X..f*xde*ial>xax^ii'’s 
voxif iont ion of tlao * lae^jjjnti v*"* eJisiaoxsioxx,* nlso |[>xo- 
<liolod lay ICxniYaa^xs (soo ISTa-'Xxtxxjk:, fc^o^at. 22!^ l>- }. 

'X'lao f?oaxox*nl ocaradition of Ftxassiaxxa soioxxtifiei xvaai'lceixs 
seaoxaxs to lao xxacaxca fnvonx’nlalo tlania xi xvns xeajaoxtod to 
lao ax fe^W' yonxs nj^^o. ''X'lacaix lnl><ana'’s «xxo voxy ciixoe^ilx' 
oxx<5onxn^3r<^d aixadox tlxo jaxaasont xe*»j 4 :itxao, nnd, xxf^anxt. 
fxoxta tlao ^oxxeax’nl irn f aox^oxislxiTxoxxt of tlxo oonratry, 
tlxoix olxiesf laaxx<islxi|a nfanetnxs to lao n saanso of isolntieari 
dno to tlxo ^xtant di/lionlty tlae'»y Ixnvo ira xdsitiax^ otlxr*x 
ooaxntxios. 'It'laoix jii^aaosts will oox*tninly nil try to 
xxaiti^nto tlais difHonJty ixx xotxxxn fox' snola n deali^^latfa aJ 
tonx. O. Cjr, X>-A».nwTisr. 


R.ese£L]-clx ii:i. Adronfitutics-^ 


koyiioto of tlxo jpolioy caf tlxo A oxozxnn tionl 
Jrtosonxola CJoxxxxni ttcao draxini^ tlxo yonx X&27-~ 
nnponxis to Ixnvo fcaoon n xocjo^gxxition of tlxo ixnfaoxtnxxoo 
of oloso oo-ojaoxntion avitla tlxo nixoxnft ixxdnstxy nnd tlxo 
ISoxrvioos oxa ono lannd, onajjalead, on tlao otJxox lannd, 'wxtlx 
n oonsistoxxtly soioxatifxcr nttitndo tea tost nnd xosonxoia in 
tlao jax^olaloxxas nssoointod witlx tlxoso two laxnnolxos. *X*lxo 
nxxxnoxons ndvnncsos x'oooa'dod nnd tlxo Ixi^lx qnnlity of 
tlxo oxcpaoxixnontni woxk. nxo n fnll jnstifxontion of tlxis 
jpaolicy. 

T 71 ao ^onoxnl jaxogfxoss in Oxont ISxitnin xostxltinjl^ 
from 3 r*osonxola is oxcoxnialifxod ixx tlxo joorf oxrxxxnnoo of tlxo 
!Oxritislx sonjalnnos ooxnjpotin^ for tlxo ISolxnoidor Tropalxy- 
Tlao ixxxTxxodinto rosnlts nro of ooaxxrso nttx'i'latxtnlalo to tlxo 
dLosi^xaoxs of tlxo xnnolxixxos nxxd on^xxooxxs, nnd to tlxo 
e^londid ;p>iloting l>y tlao ofixooxs, laxit n igpront 

donl of jarolixxxixxnxry gpxonxxd w^orlt -wns oovoxod lay oloso 
<ao-ox>omtioxx- laotwooxx tlxo ixxdividtxnl dosisnoxrs nnd , 
tlxo trninod rosonrolx stnfl nt tlio USTntioxxnl X-^lxysiont 
X-nlaomtoary. SSovoml xmodols <^f onolx moin^ tyjao xvoro 
tostod in tlxo dtxialox ttmnol nt tlxo in tlxo on- 

donyoxxr to olatnin rosaxlts nt tlxo lxi£|rl^^«rb ^aossilalo 
Ro 3 rnolds* xxtxxnlaor, tlxnt is« ns oloso to ftdi so^lo oon*^ 

• ■A«y<WW*t.toaa Ooaiaaaca*<^<M^ SCeiaK^t «ia« 1.0OT— 28. 

88.. . fXtcnuvlcasa £ 3^iJlonnr3r OJpdtase, 

V-s, 12^31 ■■ : V‘.. 


di tioxxs ns jaossilalo, nxxd tlao oonolaxsioxxs nx’xivod nt, 
nftox* ooixsaxltntions taotv^'-oon tlao dosijEarxaears nnd tlac* 
JN". X^-XL*. stnif, lead to dofiraito ixnjarovoxxxoxats. Tlao 0<axxi- 
xnittoo 4q[-M.ito x*ipflxtly strossos tlxo ixn|;aoxt>nnoo of oloso oo- 
ojaomtioxa laotw'oon tlao dosi|^nor nxxd tlxomotxxnl x*osonr<rla 
worlcox*, ns n vitnl f not ox* ixx laro^pross caf tlxis xxntnro, 

•nao ]|pnrt yalnyod lay joint notion of n sixnilnr leixa*! 
is oacoxxajalifxod lay tlxo dovolox>*xxoxxt of xxaoolxnxxisx t as 
for nvcaicinnoo of oontreal fnilx.xx'o dxxrixx^ stnllixxpp. Tlit* 
Ooxnmittoo Ixns noxv sjpoxxt soxno oonsidornlalo tnxxo in n 
oloao stxxdy of tlxo foroos o^porntin^ dxxrin^ tlxo stnll, nxael 
of tlxo notnnl xnotioxx of tlxo noroplnno ixx tlxnt ooii - 
ditioxx, in tlao Ixopo of provoxxtin^ tlxo sorloxas typo of 
nooidoxxt 'W'lxiolx froc^nontly follows nxx ixxndvoxtoxa t- 
stnll. Tlxis Ixopo Ixns laoon fuLlUllod, nnd oaxt of tiat') 
oxrif^TxaJt. slot systoxn tlxoro Ixnvo dovolopodL sovonal 
xxxotlxods for rodaxoixx#^ tlxis dnxxg^r. In pnartioxailnr, tlao 
ixso of n slot xvlxiolx nxxtomntionlly olosos nt low* 'wixajrr 
inoidonoos, nnd so nvoids tlxo loss of poxrf ortnnnoo dxio 
to nn opon slot, Ixns igrontly nssxstod tlxis clo'vrolngpnxoxj 
l%Ionnvrlxilo, vnrioxxs xnotlxods of xxsing slots, sat tlio^n'ira^ 
tips nro laoin^ oactonsitroly triod in tlxo ISojrvxoim n nd ixp< '«» 
eivil noroplnxxos. V"' 

'V'nlxjtnlalo xvorlc is -also raoordsd ^nn tlxo ^cotaloxn <>f 
win^^ dxxttox^„i; tlxo norodyzxnnxio ,nnd stg mc rtn xN rid fnotors 
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iit> la.ekr%r^ l>9i^xx «uaLC»l3r«ieMd^ «uo.<3L «r3c» 

f^ox'ijcsaoia.t^ekJll^r oxx x3E^oc5leils« 'W'Jbiilo ixioc^ifiL^sab^iloctxe iia. doeai^xat. 
laefcvo 1300 X 1 wiiiiii tilio viow' odf i-fco arodixot^iozi* 

x£ zx&t> eMrbuaJl olixx3tixicb>t4ox]i. 

So £jBtr «U 3 'blio x^o^v'ojr -txrtx't> is ooatiocnrxxo<3.» -fclxo Coxrx- 
jrx>ii>t>eo xtooozmJs xxx&xxy i.xx».f>ox‘'t>ekxx'f> suciv£txxoc»s« 13is-t>lxiot> 
jpx-o^xross liss lfc>oon xxxebdo ixi ‘fclxo cloi>oiTxi-xixis4>loxx o£ ±.'k^& 
'liosrsionetl vil:>x'ek£.io3n.s o£ ox’s.nlc slis>£t>s in. ci foxrm su.ii^s.l>lo 
£oi* closi^^xi roiaiiixio, SLrid t>liox*o is s> fix*sti indic^tiioxx £>]3.8.t> cl 
ox’i'fcioed sjpood lo'wor ±'lis.r3L t>lio nnmuai xrixixrxin.^ s|3oc»d 
m.a.y s«x£oiy' l>o a.llo'wod, Tlio qiiekst^iozi o£ coxnj^xossioxx- 
ijBfni'tiion. osi^^nos jfciss l>oon. o:»c:tunciinod« 'X'Jio s.d^a.nt.s.g'OS 
of£orod l>y s.n. exx^^ino of t>ixis CLrr& sn.l3St;a.n.-t-lc3bl = -fclxc-sy 

irxoicado sxiolx £o£X'trXix*es «s £. 1 x 0 dxxxxlrxxxt>iorx o£ fxro zrlslc 
xxs^o of a, fxxol of Ixij^lx ffasii-jpoiTX-t. ; cl fxxol oorxsxxntXY>£ion. 
|3ossil>ly lo-woi* £lxs>xx -t-lxsf of CL y>otirol oxx^ixxo ; cl olxoajp 
fxxol ; axxd cl dixTxijcxx.xt:.ioxx of tvlxo lxos,£ -fclxa-fc xxxxxsfc fco dissx- 
yxxxtiod Ixy' £1x0 ooolirx^ K 5 ''s£oxxx- On. £lxo o£lxox“ lxa.nd» 

£liOT'o is £ 1 x 0 disa.dx^exrx£«Xfa:o of Ixi^^lx nrxaxczxxxvxxxx i>rossxx**o 
£xrxd CL ^x*oar£ox' xvoiy?ix£ jixor on^ino Ix-yx. difift- 

<5XiJ£io» iXT-o «.lsc> oxcy>ox*ioxxood, l>xx£ i£ is an£ic5ij3a£od £lx€k£ 
tlxoso may lz>o ox'-ox*oonxo. 

Oloso oo-oj:jox*a£ion -wiflx £lxo Sozrvioos is ovidonood l>y 
£1x0 fao£ £lxo.£ nrxoasxxx^monfs aeo Ixxiirxgr nrxado of £lxo fxxol 
oonsxxxxxy>£ic>xx in f^ox-x’-ico szyxxadx'ons, and £lxoso indioa£o 
x'ox*y "w-iclo x’'ax*ia£ion as l>o£wooxa ono oiXjpfino and ano£lxor 
in £1x0 samo flij?l>£. 

3:r*xxT*o aoT*o<iy XX anx io x*osoax*olx also finds i£s yxlaoo. 
l^z'otxloxxxs of iixxid Txxo£ioxx Iztxvo Ixoori a££fitol4:od l>o£lx 
£lxooro£ioally axxd l»y xxxcyxox'ixxionf. In Y>ax*£i<5xxlax*» el 
.»lo£»ilod 03cj.>ox*ixxxoxx£xxl axxalysis of £lxo s£a£o of oddyin^ 
floxv^ Ixoinpc CL £xvo-dixxxonsioxx«fcl l>ody Ixas fcxoon cax-x-iod 
t lxroxxpjlx, £1x0 x*osxxl£s Ixoixxjaf in i^onoT*txl a|E?:x-ooxxxoix£ xvil/lx 
IC^xxTxxxitn’s £li.oox*y of vox'£c*xc st roofs. Tlnis, sloya l>y 
s£oy>» cslosor iTxsi|.?lx£ is Ixoini^ afCordod lxx£o £lxo oonxjxli- 
<?a£od s£a£o of £xx»*l>nloxiOO iix £l>o xv^ctlc.© of cl x^xoving 1>od^» 
xuxd £1x0 yxart. £lxis yxlays in rola£ic>n £o £lio aorodyxxtxxnio 
foroos £lxa£ ariso. I£ is oloax* £lxa£ an ixni30i*£anfc do- 


xjMm ^ax 

aidaarat>£im W oar £lxo .£ xx^na?© »£x3tdy of aiir-Aow iptxolxloxtns is 
£1x0 oons£crao£ion. of an ins£xruLxnon£ oay»a1b>lo of folJoxsrinjg 
and roooxrdin^ £lxo xrafxld ■V'olooi£y fi.no£na£ions in an air-- 
sferoetm- XJjp £o £1x0 pac^^aont^ i£is only a£ ioxwr firo<yoozX.oios 
of al>oxx£ foxxr soooxxd £lxa£ £lxo x«ravo foxrm oan too 

aooxxx'a£oly do£oxrnxinod, al£lxoxxjgix £lxo ao£xjal f jroqnorxoy 
oan too xnoasxxrod np t>o oi^lx£y pox* sooond. 

^SToaxr af£or yoar lx as ■w'i£xxossod £lxo ovolxx£ion of a 
spociaJ aoxrodynaxnio £oclxni<yno too£lx oxcpox*ixnon£ali5r 
and ins£x*xxxnon£ally_ irixis yoar yo£ ano£lxoxr s£op is £o 
l>o £alcon xvlxiolx may Ixavo £lxt» offoo£ s£ill f nx*£tooor of. x*o- 
plaoins foil soalo 03CY>orixxxon£s toy £lxoso on xxxodols. A, 
ooxnprossod-air £xxnnol is xxndox* oroo£ion a£ £lxo 
and a Ixi^lx-spood £anlc a£ £lio IR.oyal u^^jroiraf£ lEs£atolislx- 
xxxon£. Tlxo xxo-w air £xxxxnol xvill too appro3cima£oly IT ££- 
ixi diaxxxo£or and SO f£- lon^, and a px*ossxxre» of 23 a£xno- 
splxoros x^rill too a££ainod. TTlxis ’will onatolo a lar^o 
axxrxo\xn£ of oxcporixnon£al w^orlc £o too dono xxndox* oon- 
£rollod oondi£ions in £lxo latooA'a£ory, -wlxiolx o£lxor%»riso 
oonld only too oondxxo£od xxinolx moxro slow^ly arxd. a£ a 
^roa£or oos£ ixx frcao fli^}x£. jA.xnplo faoili£ios xxxxxsf, 
novor£lxoloss, x*oxxxain for full soalo oxcporimon£f3, as an 
ni£ixxcxa£o s£andard of roforonco. In £1x0 nowr Ixi^^lx- 

spood £axxlc, modols of soaplano toodios and floa£s 'vx'^ill 
too £os£od a£ spoods xxp £o 40 f£-/soo. 

T£ is ixnpossxtolxx ixx sxxoix a tox'iof xxo£ioo £o do jxxs£ioo 
£o £1x0 marxifold ao£i’V'i£ios of £lxo paxxels of £lxo .Aoro- 
xkaxx£ioal H-osoarolx Ooxxx_mi££oo or of £lxo nuxnoroxxs 
indi'V'idxxal 'wox*lcors assooia£od wi£lx £t%oxn. Tlxo xnoro 
£i£los of £1x0 suto-oomxni££oos spoalc fox* £lxoxxxs©l'vos s 
aooidoxx£Sj, aorodyxxamios, air £raxxspor£^ alloys, ooxxx- 
px*osso€i - air £xxxxnol, dosi^px, olas£ioi£y and fa£i^uo, 
on^ino, Clxx££or, in£or£oroxxoo, rolafioxxs' wi£to indus£ry, 
soaplaxxo, synxtools, w^ixxd s£ruo£uro- 'Ttoo soioxxf ino 
protolOxns £lxa£ ariso axro of no xxxoaxx ordor* Tlxo 
suoGoss XNOoordod ixx flxis ropoT*£ is in xxo small moasuxro 
duo £o £1x0 offool/i’vonoss ■wi£lx vrlxiclx £lxo soxoxx£x£Lo -worlac 
Ixas tooon GO.>ordixxa£od in £too admixxls£ra£ioxx.* 


Tlie Br*it:isto Ximdii stones Batir. 


>^|[ xxo4t£ 13x*i£isl» Ixiduw£T*ios 'K'air, ox'^anisod toy £lxo 
Hopar£xnoxx£ of Ovor-sc*a« Trado, i« £o too Ixolxl a£ 
tlxo WIxi£o Oi£y, fc^lxop Word’s Uzxslx, on l^^oto. IS — ^IVXax*. 1, 

1 020. Tlxo <‘>o'V'orrxxnon£ Was aji^ain nxado a |^ran£ of 
£2S,000 for £1x0 puryxoso of ad'V'or£isxn#5 £lxo fair. Tlxo 
ftxxr is £o too x*os£x-ic£od £o £rado touyoxa from lO A.avt. 
fo 4 x».M. oaolx day, tox3£ £o onatolo £lxo f^onox'al putolio 
to soo £lxis £lxox*o»xj^lxly x’oproson£a£i’V'o display of 
'I>r*odxxo£s of £lio lioxno oouxx£xy* and £lxo Bxnpi**o 
ovorsoas, £lxoy ‘will too adxxxi££od daily fx'oxxrx 4 xp.xmc. 

to » □P.ZMC. 

Tlxo rxumtoor of oxclxitoi£oxT» inoroaaod f i*oxn 014 ixx 1 02T 
to 1223 in 102B, and £lxo ixxoroaso in £lxo Ixoxxrxo touyors 
x’^isi£iix^ £1x0 fair was 40 por €xon£ in 1023, and £too 
ixxoroaso in fox?oi^n touyox*s ' 24 por oon£. IMloroovor, 
tl>o a££onda4cxGO of £to.o i^onoral putolio sto.o’wod an 
iixoroaso of IS I>^r ooxx£. I£ is Ixopod, and indood 
t*>!:j|xocs£od, £Jrxa£ £lxo fair of 1020 wrill slxow a xnarJkod. 
iixoroaae on £tooso £t^ux*os, and, £o xxxoo£ £lxis fpro-wtlx, 
£Wo '£o£al ax'oa a’xrallatolo will too inoroaaodl froxxx 
24>T,000 sousMTO foo£ ixx 1023 £o 400,000 souaxro foo£ 
ixx 1020. 

Tto-o scioxx£i3o ixxs£x%nnozx.£ aoo£ion of £lx© Bxri£isto. 

[ lixdua£rlo€t..3S!!tMr was foilnnod aa a sojpara£o soo£ion in 
ltt20, wlxon atoo£x£ IS 33xTiX»s 03clxitoi£on, oooupyixx.SS T30 
I scj^Lxcuro ,.fe«»£« * X«aei£ yoaar £lxaao nxxmtoora Ixad 
1 tOi<pocs£iy^y £o. ©2 iSjexxxa and a spaoo of 3000 scyuaxa 
I IB^cwr 1 020af^licia£iotxia Ixavo alroady tooon roooivod 

I from 43 :fimxa foar -a opaOo of appxoxcima'£oly 3300 

jttazo foo£, wri£lxcm£ fialcin^p intMx aooo£m£ atoo«K£ 2000 
I r ooo rvod for £lxo Baei£«dx: IPtootoeprapixio Assooiation* 


I£ is £o toes Ixoj^xod £l»a£ £}x© vaxious Ixraxxotoess of £lxo 

lrlri£islx fc5ox©n£inc Tns£rxxxxx©n£ Indxx«£xry op£iGal, oloo> 

£riGal, xnoolxaxxioal, and o£lkor -will no£ no^loc£ £lxo 

oppor-£xxxxi£y £lxus provided of tox'ixx^in^ £o £lxo oyos, no£ 
only of IxoVxi© axxd fox’si^n £.rado touyors, l>u£ also of 
£1x0 jgonorai pxxtolic, a x*oprosoxx£a£i'vo display of Hri£isto 
px'odxxc£s ixx £lxoso fiolds. Only aoods xxxanufao£xxrod 
.w*i£lxan £lxo }Btri£islx JExnpiro xnay too slxow'n, and £lxon 
only tov £lxo ao£ual xnanxxfao£xirox:s or toy Ixmxs -wlxo 
oon£rol £lxo ooxnploto ou£pu£. 

*nxoro toa-xro tooon xxxarlcod ad*v*ancos in £lxo dosi|par, 
<iuali£y, and pox'formanco of Hri£islx scion£ifxo insfcru- 
mon£s, as woll as of £lxo pToduo£ion of op£ioal j^lass,. 
in Oroa£ Hxi£ain in roc3;on£ yoaxs, and £lxo I1^ri£lWlx 
Xndxxs£rios [IF'air affords no£ oxxly a xxsofxxl, tou£ also an 
almo8£ indi€ipoxxsatolo, znoaxxs of torizx£;ixx|^ vi*sridly toafooro 
po£on£ial touyoxrs and usox*s £lxo na£uro and £lxo* axc:£on:£ 
of £1x0 pro^ross £lxa£ Was tooon xnado. 

Tlxo BritiSslx scion£idc ixxs£mmon£ indus£ry Ixas ’uucx> 
dOuto£odly tooon lxaxnpox*od in £lxo do'V'oIopnxsHcx£ .of 
oor£ain of i£s «pooialisod produo£s, toy a ouinron£ log^ond 
or projudioo, for- somo olassos, in favour of £1x0 nro* . 
duo£s of flxis or of £lxfib£ foroi^xx. ooun£ry. 3BSvon wrnoaco 
suoto. a projudioe xnay IWavo tooon toasod ort^snxally npon 
a auporiox^£y in fao£, i£ £onds £o livo on and £o in^. 
dnonoo purotoaso lon^ a££or i£ toas ooaaod. £c> too £*mo^. 
and £^o Bri£isto. xnan’ufao£xxror f^us ’fclxan £too 

'<5rodi£ duo £o toim for £lxo ' ix npro vedL <iuali£y and 
. porf ormanoo of Ixis produc£iona. 'Tlxo S'air is ono w'ay, 
;and. an oacoollon£ W'ay, £o roznovo or £o losson £too 
; toatodioap wtoloto Brifiato manxxf ao£urors auffor. 
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'X'Jsc! Six'fch Cozi.'s'Z'ess of R.ussta.n X*tiysicis4:s. 


^W'^IHCIEl Tt'usisisa.xi. X^liyaioa.! S^ooiotyr 'UL»\i».lly m»e>t>si in 
OTX<e tilio l*fcr“f?ojr* ixr»iv«r-«ii:>y •fco’wnjei, l>xitv ±,lrkx& 

y&ekjc Ch now’ cioj>j£*.**t.xxx*o xvcwa mtsUio* eunci Jxx -oT-clor t>o visit 
somo of tiio amoiro x-oxnoto xmivox'sitios tJxo oon#^oss 
l>o< 0 £mx€> itixxox*o,n.‘fc» in. Tnxaoln tlio ««.nxo w’fxy ss is cfoxxo 
l 3 y tlxo X^xritiisln. A.«socsia,tioxx wfioxi it visits tiio Oonxinions. 
A. nn.xni>or‘ of f oroiiapKX ^Ixysicsists -w’ox-o in vitofl to t>*,5<5onxo 
tJxo jguiosts of tine* sooioty, a,x^cl tiioso w^lxo w’<'t*o for- 
tvinexto onongrix to loo a.l>lo to do so w’ox-o troeutod witlx 
tixo xnost ^oixoroxxs ixf>s^:>it«Llity, ArVo Ixtxvo xxxxdoxxi>t odly 
!Hs.cl «ua ixxtorostin^ o, joxa r-xioy »xs wo o.xo ovox* liRoly to 


xnaJUio- 

»3[''l::n& xnx^otini^ Ixop^s-n on 45 ixx JVTosooxv -ondoi* tlxo 

I>x'Osidoncsy of X*x*of. loifo, of I^oxxingx'axi- Tforo nvost 
of tVio i>«LXX3X-s wroro r^^xxii, fcixt tlxoT*o w«xs no tirxxo for* tlxo 
Xtnss£s.n ^xo-irox-s to I 30 ti' 0 .riislxxtod , «,nd so tlxoso of tixo 
visitor’s wlxo ooxrld rxt>t rxrxdox’stxvxxd ttxo l*x.rxj?rxa,#^o 
nlonty of oj^riror’txmi ty for- sooirx*^ tixo sigrtxts. -Aj»»x.r*t 
fr’om tiro monrxmorrts €rnd Txxnsormis* wo wx>r*o slrowrx 
A nnrxxlror' of soiorxtxf-io institutions, fitnxonja: ti»onx tiro 
J5ioi>lrysioo-l Ixrstitxrto of X^r-of- I-,m.3bxx,x*o v, wXxox’o oxcrroti- 
xnorxts ovx^K* cx most xxinxisxx.xxlly -wido fiold «tx*o Iroixxg^ 
oexrnriod orx, Xi'i-orxr IVXosoow wo w’oxrt to I'J'ijni -'N'ov^^ox’od, 
wlroro tiro ^xrocxt fair w-as in ixroer»'0^«* tlxoxrglr ratlror 
fall on fronr its forxxior ixnjxox*taxxco, axrd a.f tor a day 
tlroro, inoltrclixx^^ xt irxootixxf? at tlxo XTnivorsity, w^o toolc 
slrifD on tJkxo Volga. -A. syxooial l>oat Irad Ixooir clrartox-od, 
and. tlrxs a groat ox3f>ox*t\xnity for tHo inforxnal 

disOrrssioxx of jrxlxysioal c:|xxostioTjs- it xx-lso nrado it 
jrossilrlo to wtox> at any jrlaoos of irxtox-ost orx tlxo rix-ox% 
or w'lron tlxo 'woat-lrox* txjLmx^<l Ixot to soo tHx3 Ixoaxrtifxxl 
siglrt of twTo lrxm<lrod ^xXxysixsists sixrxixltanooxxsly oxijoy- 
ing a Ixatlxo, 

tVo *woro most liosjxitalxly ontortainod oy tiro 
XTnivorsity at XCa^air, a Iroaxxtif nl oity axrd tlio oafxital 
of tXxo X^artar Xtofmlxlio, and wo si) all alw-ays tlrinlc of 
XCaa&an as tXxo orrlnrinating jroirxt of tlxo wXxolo tovi.r. 
XrVom tlroro w-o rnovotl on tc> Sarxrtov, wliore tlxo olosing 
sossi on was Irold on ^xig, li>. 'X'’lroxrglr tlxis was tiro 
formal ond of tiro oon gross, a ooxrtinxxation Irad Ixoon 
arrangod in wrlxiolx many of tiro ftxrssixxns axrd noarly 
all tiro visitors toolc |oart- Wo wont on down tlxo 


Volga to Stalingrad <foxrmorly ‘DCsaritain > and tlron 
tools:, train aoross tiro stojxjpos to tlxo Oaiaoaorxs^ 3i'rom 
Vladilcavlc:as ’wo 'woro oarriod in motors ovOr tXxo 
wondoi'fxrl CXoorgiaxr I^oad to Tiflis, "wlroro wo -woro 
agxxin c^xxtortaixrod try tiro Uxxivox’sity . riTlxoro tlxo jrarty 
l>rol<.o rr>>, xxrost rotxrrrring l>y varioxxs ways to IVIosoow*, 
Irrxt a fo-w of trs foxrnd a slrip» going from 33«xtrXirxx 
to Ooxistantinojxlo, axrd so rotrrr.no<3 l>y tlxo IMCoditor- 
ranoaxr- 

ii'or oxro -wlxo Icno'ws no itnssian it is not nossilrio to 
givo a dotailod acoorrnt of tlxo sxxlxjoots of ■Wxo jxajpox’s, 
Ixxrt ^xlrysios corl-ainly a^jrroar to l>o rxx a iloxxrifdrxing 
oonditioxx in .lixxssia. i**?T’lrafxs tiro most intorostixxg 
Avtrrlc if^i ttxat of i*rof. loffo on tlxo x’ofiootion of olootroxxs 

^ixxolxidixxg xxn xxxrsxrocossf xxl »xttoxxrp»t to dotoot jxolax*- 

isxxtioxx and tliat of i^rofs. JVTarxdolstamxxx axrd i^ands- 

Irorgox*. Tiro lattox* doscsritxrd Iro-w tlxoy Ixad ixrdo-' 
l>ond€3xrtly disoovox’od H-axxran’s jxixoxxoxxxonon, tiro 
scsattox'ixxg of liglrt witlx oixangcxi f roqxxoxrcsy. Tlris 'wxxs 
Txrodiotoci soxno yoars ago Ixy tiro d isirox'sion tlxoory of 
I^rarxxors .<axxd still oarlior l>y fc^nxolcal), and tlxo vorifioa- 
tion is xxxado Ixy soattoriixg tlrc3 liglrt from a solid ox* 
lic^rrid axrd olosox’vixxg tiro olxango of frocjrxonoy- Tlris 
olxango is a xxxoasxrro of tiro 'wavo-longtlrs of tiro irrfra- 
rod al3sor|xtion of tlrc3 sc?attoring xxxatorial, axxd so. 
afxax’t fx'oxn its diroot ixrtorost, tlxo •f>lxoTXonxoxxoij 
j->x*oixxxsos to l>o imjxox’txxn t for tiro sj>ootrosoo|:xy of 
solids. in a<ldition tc» tlxo itrrssiair irajrors, lootxrx’os 
w’-ox'o givoxx l>y tiro visittxrs oxr vax’ioxts srrlxjoots ; 
anroxrg tlxom nr ay l>o xrrox»tic>nod l^x-of. I^adon orAX’g's 
vorifioatiorr of tlio * irogativo disj.><3T*sioxx,* also f>x*o- 
dioto<l l>y iCraxn«^x*s (soo 1^0f>t. 22, ir. 4 3»>- 

Tlio gorxoral <.*oxxcli tion of Itxxssiaxr scsiorxtiJio wox* lexers 
sooxxrs to l>o xTxoro f avorxralrlc^ tlraxr it -wxrs r<^portt»^d t<» 
l>o a fow” yoax’s ago. Tlroir lalrorxrs xrre^ vory dirooi l.v 
oncoxxragod xxndc->r tiro jrrcjscsnt x’oginrxo, axrd, afxax't 
froirr tiro goxroral ixxifxo vorislxxrxoxrt of tlr«^ oorintx*> , 
tlroir olriof lrard.slri |0 ai>v>oars to la> a sonso of isolatioti 
dno to tiro gx*oat ditf'icsxxlty tlroy iiavo in visitiixg otlrox* 
ooxxxr trios- Tlioir gxr osts 'will oortaiirly all ti*y to 
xxritigato tlris diffiorrlty ixr rotxrrn for sixolr a dx^liglrt fxi 1 
toxrr. O. Ci. II>Aarvx 2 sr. 


'R^scsLX‘ct% in 

Icoynoto of tiro irolioy of tiro A ox-onantioal 
-Jt- i<;osoarolx Oomxxxittoo drirring tiro yoar 1027 — 28 
e^nnoax’O to Ixavo l>oon a rooognition of tiro ixxxjfroi’tanoo 
of cslooo oo^ox>orati<m witir tiro aircraft indrrstry and tiro 
Soxrvicos oxr ono irand, corr^^xlod, on tiro otlror Irand, witir 
a ooxxoistontly soiontifio xrttitrrdo to tost and rosoaroH in 
t^o jxrolxloms aosooiatod writlr tlroso two Ixraxrolros. Tiro 
xmnxoarorxs advaxroos rooordod and tiro ixiglr c^^rrality of 
tiro 03 Ci>orimontal worlc aro a frrll j irstifrcation of tlris 
nolioy-’ 

* 171 x 0 gonoral jxxrogx’oss in. Oroat lixitain rosrxlting 
firoxn rc^soarolr is oatom^lifrod in tiro jxorformanco of tiro 
aSritislx soanlanos oomi>otixrg for tlxo Solmoidor Tror>lxy. 
Tiro rosrxlts aro of ooxxx’so attrilmtalrlo to tiro 

dosigxxoxrs of tiro maolrinos and. onginoors, and to tiro 
solondid i>ilLoting l>y tiro oflroors, Ixrxt a groat 

doal of oroUcmnary gronrxd. worlc -was oovorod l>y oloso 
icxo>OT>oration Ixot'vroon tiro individrxal dLosignoxrs and 
tlxo trainod. x^soofrolr staff at . tiro X^ational Tlrysioal 
X-alxoratory. ^overai modols Of oaclr x-aoing tyjp*^ woro 
tostod. in tiro drxfxlo:3t: txanxiol at lixo ixx tiro on- 

doavonr to olrtaln zo^Olts at .tlxo IxiglxOst 
JBiLoynolds* nnmlxor,, tlxat xs> o» oloso to sOalo oon- 

■xiro.',»6t7^jr. Vox-: rfe2ii. ■ ~ .• 


Adronaiitics.^ 

ditioxrs as jrossilrlo, and tiro o<.>nc*l rxsions arrived xrf. 
aftor cronsnltations Irotwoon tiro designers and tlix’ 
INT.T.i-i. staff, led to dofrnito imjprovornonts. Tiro Oom- 
xnittoo oixxito riglrtly stresses tire inrnoi*tanoe of close cc»- 
ojxeration l>et -ween tire desigxrer andtire aotrxal researoli 
w'^orlcor, as a vital factor ixr jrrogress of tlris natrxro. 

Tire jpart jrlayed l>y joint actioxr of a similar k,in<l 
is excemnliiiod l>y tiro dovelojpmont of jmeclranisxns 
for avoidance of control failrxro dnrixrg stalling. Tlr*^ 
Oommitteo Iras noW’ sjrent some oonsideralrlo time in a 
close stxxdy of tiro foroos dxxring tiro stall, and 

of tiro aotrxal xnotion of tlxo aoroplano in tirat ooix- 
dition, in tiro Ixoiro of jxrovonting tiro sorions typo of 
accident w-iriolx £roc|nontly follow-s an inad vox-ten t 
stall. Tiris lxof>o iras iroon fnidllod^ and ont of tlix> 
origixral slot systoxn tlroro ~ Ixavo dovoloprod sovorxxl 
xnotirods for rodnoixxg tlxis danger. In fxartioxxlaar, tlr** 
nso of a slot -wirioix antoxnatically olosos at low wring 
incidoncos* afxd so avoids tlxo loss of nojrformaneo drr«» 
to an onon slot, Ixas garoatly assisted tlxis dovolojpxnont . 
UMLoanwrlxilo, vaoedous xxxotlxods of nsixxg slots at tlxo wring 
tips ai-o Ixeing oactonsivoly triod in tlxo Sorvioos and npon 
civil aoxonlanos. * ^ 

ValnalAo wrork is also roeordod on tlvo pmlrlCsaaex of 
1 wring dntter i tliss aorodyxrazxxio .and atraotxwal faotor^- 
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tikx0^^ <>x>x^bE)bmiti^ ^m^sool ^kaoLCkl^rsi^^^ ^ia^<± ^ac- 

ipoiriaic^entvfii^:^' o^ viaL<pdLeAet^ w^aito aat£c><^i:£io<k^£c»KU9 ixi. it3be»Ais:xx 
l^«bve t>€w»ia sufwecrt^ed wiiJa. tilM ’V-io'w o€ ito xrodvi-otiioix^ 
i.f xxo-fc AO'fciaAl i&lxx3aLinAl>xc>n.. 

So far aa -fcho i^owor -uxafti ia oon-cora^^d, t>3ri.o Ooxrt- 
xxil't/t^oo rooorcJja X 3 c:k.an. 3 r iiacx^OixrbarLt. advaxaooa. X>lsl;inc-t> 
p»roj^aroa» laaa l>0€»xx xxkacaio ixx t:.]ao cfof.ozntxxizxa'txozx of tJao 
-eoxraLonal -vil>rafcio«« of oranlc a}aafti3 xrx a fojrracx a\ju.t;al>lo 
for doai^Tx roixf-ino, azicl t>lxox*o is a firsts izxclf oafriojo. t>lita-t> a 
orifcioal soood low'or t>lxaxx tilxo xxorxxxal rxxnxxixx^ S]f>ood 
jLicxeLy safaly lt>o^ allo'W'Od- Tlxo <g|».xostiiorx of coxxxjprossiozx- 
l^xxifioJaL €>x%^^TX!&m Irxas Ixoojcx o:x:ax»tixaiec 5 l. Tixo ad'V'azxt^a^oa 
offorod l>y an. onigrino of 'biais -tyoo aro snl3st:.ani^ial s -t-lcx&y 
i nolo. do snolx foaf-^nros aa t>lxo cnxnlnn'bioxx of tfiiro risJk: l>y 
\xmo of a fool of fiaslx-j>oinf> 5 a fool oons-umptfrion 

j5o»sil:>ly lo-wor t^lxan tifia-fc of a notirol onf^ino ; a olxoajp 
fool 5 and a dixninn-t-ion of tlio noat; irliaf. nxost; l>c» dis»x- 
l>at>od l>3r t>lio oooliz&i^ systvom- On -fclxo o-fclxox- Izand, 
ifioro is tlio disadA/^an-ta^o of l^igclx znaacijrnnm jxrossoro 
and a ^^p^-oafor 'woij^lxfi i>e»ar on^ino lx.x>* Sfai'-tini^ diffi- 
<-*ijill.ios aro also ozcjxorionood , fexx-fc if- is anf ioi]pat>od t>lxati 
tlAOso may l:»o ovoroomo, 

Oloso 00 ~of>orat»ion >«?"il»3hi -t-lxo Sorvioos is ovidoncod fey 
t.Jio faoii ffea-fc mofi^xxiromon't-s arc^ feoin^^ anado of -fcfeo fxiol 
<Tonsxnnj->f-iozx in Sorvioo sqnadrons^ and -fcfeoso indioat>o 
x'X'ry xvido vax-iafion as feof-xvoon ono c^nipfino and anotlxox* 
in fixo saxno fli^feti. 

X*xai*o aorodyzxaxnio rosoarofe also lands ifs i>Iaoo. 
l^rofeloms of jHaxid zzxofion liaxro feoon afcfaolxod feotfe 
1 liooTTOf-ioally and fey o3t j>orinaont> . In yxarf ionlar, a 
^lofailexl o>cj.aox*iznon'tal analysis of -fclxo stiat>o of oddyin^ 
floxv^ IxoinfJT a two-dixxjonsioriLal feody Izas feoem oarxiod 
i l^roxi^la^ t>fee» x'osxxlts feoin;^ in |ajo*xoral ajarrooxxxoTX-f -witilx 
JC^rxn^ix*s flxoory of voirfoxc sfroot-s, 'X*lxxis, st>o]p fey 
olosor insi^fe-fc is feoin^ affordo<l info ffeo oonxjxli- 
oafod sfatio of •fcxirfexxloxaoo iza f laei vealco of a zxxox/izzjg feody, 
aixd flxo ixaz*t; flxis {>lays in z'xdafion fo flxo aoroxlynaznio 
foroos ffeaf az*iso. It is ol^'ar t-laat an izzif>ortant do- 


iNtdU^ratdzfx for tlxo f xitxzro' Je^xxd:^ «>f aiir*lIoW ]profelozns is 
tfea oozxstznxotion of an ixxstznxxnont oajpafela of f oUoxv^ing 
and xNBoojrdizx:|^ tlxo rax>id -volooity flnotxxations in an air- 
atroazn. Ui> to tlxe» iprosont, it is ozxly at lo-w* fro<inozxoios 
of afeont foxxr l>or seoond tlx at tlxo waxro fozxn oan feo 
aooxzratoly dotoxxnizxod, altlxoxzj^lx tlxo aotnal fro<gt' 3 M&noy 
oan. feo zxxoasxxzod xxjx to oigrlxty sooozxd- 

'SToar aftor year Ixas xAritnossod tlxo o'V'olxxtioxx of a 
sjpooial aorodynazzxio toclxzxiqi^xio feotlx oxcjxoriznontally 
and instrxxzxxontally. Tlxis 5 ^oar yot an.otfeor sto;^ is to 
feo talcoxx -wlxiolx znay Ixavo tlio ofEoet still fxzrtlxor of ro- 
fxlaoinjg: fxzll soalo oxcjxori znozz ts lt:>y flxoso on zxxodols. A 
oozn'|:»rossod-air txxmxol is xxzidor orootion at tfeo IN'.'E*.!.*, 
and a Ixi^fe-s^ood tanlc at tlxo I^oyal Airoraft 3B2stafelislx- 
znont. 'j'feo xtarw' air txmnol w-ill feo aixjxroxciznatoly 1 7 f t- 
in dianxotor aixd GO ft. lonp^, and a of 32 atzno- 

sjxixoros w^ill feo at^tainod. Tlxis xvill ozxafelo a lax*)^o 
aznonzxt of 03Cjxe*z*iznontal -work to feo dono nndor oon- 
trollod oonditi.ons in tlxo lafeoratory, 'w^liiolx otlxor-wiso 
ooxzld only feo oondtxotod mnolx znoz^ sloxvly and at a 
^p*oator cost in froo fligfet- Axxxjxlo faoilitios most, 
novortlxoloss, roznain for foil soalo oxcfxox-iznonts, as an 
xzltiznato standard of roforonoo. In tlxo noxv Ixij^Jx- 
sjxood taxxlc, modols of soa}r>lano feodios and floats 'W'ill 
feo tostod at s]:>oods xzj> to 4=0 ft./soo. 

It is irnjpossifelo in sizofe. a feriof notioo to do Jxxstioo 
to tlio znazxifotd aotivitios of tlxo jxanols of tlxo A-oro- 
naxjtioal Itosoarolx Oozzxzxxittoo or of tlxo zxxxznoroxxs 
individxzal 'wrorlcozrs assooiatod xvitlx tlxom- 'I’lxo xnoro 
titlos of tlxo sxzfe-ooznznittoos sfxoalc for tlxonxsolxros s 
acci<ionts, aorodynanxics, aix' trazxsjxort, alloys, 00 m- 
jxrossod - air txizxzzcd, dosijprn, olastioity and fatii^xxo, 
on^^ino, finttor, izztorforonoo, rolations xvitlx indxistry, 
soanlano, syrxxfeols, x?srizxd strxzotxxro. 'Tlxo soiontiflG 
j>z-ofelozns tlx at ariso aro of no zzxoan ordor. Tlxo 
Mxxoooss rx^oordod in tlxis rojxoz't is in no sznall moasizro 
dxio to tlxo offootivozxoss -witix xvlxiolx tlxo soiontiflo %v^orlc 
Ixas feoozx oo-oz*dinatod in tlxo adznizxlstration. 


Trie Biritisfe Ixidustnes 


noxct Uz-itislx Izxdxxstrxos I^aix-, ox*^azxisx>d fey tlxo 
I>o]paz*tzTxon.t of Ovoz'soas T'rado, is to feo Ixold at 
■Llio Wfexto Oity, 15lxoi>lxoz'd’» £(xislx, ozx JFofe. 18 — JVJar- .1, 

J 4>38. Tlxo Ooxrxxxxxxxxont Ixas a^ain znado a i^rant of 
£3G,000 for tlxo ipxzrjposo of advortisirx^ tlxo fair. Tlxo 
fail- is to feo rostriotod to trado fevxyoz-s from lO 
■to 4 X’-.m:. oaolx day, fexzt to onafelo tlxo f^onoxal jxxxlxlio 
to soo tlxis tJxox'oxx^lxly ro j>r osontati vo disjxlay of 
jxrodxxota of tlxo Ixozno ooxxzxtry and tlxo ESznjxiro 
<xvo3rsoas, tlxoy xv'ill feo adznittod daily fz*ozn 4 

to 8 3P.5MC. 

Tlxo nxxznfeor of oxclxifeitoz*s inoroasod from 814 in 1837 
to 1333 in 1838, and tlxo inoz-oabso in tlxo ixozno fexxyox*s 
visitizxjg tlxo fair -vs^as 40' jxor oont in 1838, and tlxo 
ixxoroaso in foroij^n fexzyors" 34 nor oont- IMCoroovor, 
tlxo attondanoo of tlxo ^onoxral ]pxzfeiio sfeowod an 
irxox-oaso of IG jpor oont. It is Ixopod, azxd indood 
oxsrjxootod, tlxat tlxo fair of 1 838 xsvill slxo'w a ncxarlcod 
sxxoxoaso on tlxoso fl^xxros, and, to moot tlxis lapc-oxivtlx* 
tfeo total aroa a^railafelo -will feo inoroascxd from 
3G7,OCH> s< 3 .xiaxO foot in 1838 to 400,000 sq^txaro foot 
itx 1838« 

Tlxo soiorituBo izxstrmnont sootion of tlxo iSritisfe. 
Izxdxxstidos ^air i^as forznod as a s^F^etrato sootion in. 
1830, wlxon afeoxxt 18 Brms osclxifeitod, oocnLXjxyizx^ 7 GO 
scj[xxazro foot* * T«aOt yoar tlxoso nxxmfeors Ixad v^rown 
3‘t'>sj>ootitrofep^ to G3 firms and .a si>soo of OOOO sqxiaro 
f <*ot . X8i^ a^n^plioatintzs Ixa-vo alroady feoon roooi^^ad. 

ir-om fbrxns .a l90P^>reo . o^X^3E:si:^n]xxat49i G800 

foot* 'wltlxdmt talciner into aooonnt ' afeoxxt 3000, 
fc <^t rosorVod for tlxo ISritii^bL l^ixotosrajplxics Assooiation. 

2Sfe?^ scpmr., V€xju. 


It is to feo liofxod tlxat tlxo varioxis feranolxos of tlxo 
jUritislx Soiontifio Instx-cxnxont Indxxstx*y— — ojptxoal, oloo- 

trioal, znocflxanioal , and otlxoz* virill not no^loot tlxo 

oyxoox-txxnity tlxxxs ox-o-vidod of fez-izxjc^in^ to tlxo oyos, not 
ozxly of Ixozxi.o and foroi|a:n trado fexxyozrs, fexxt also of 
tlxo fjonozal jLxnfelio. a ro-|f>rosontativo dxsp>lay of Hritisfe 
jxrodxxots in tlxoso iriolzis. Only Koods znanufaoturod 
■vritlxin tlxo 13ritislx 3®zzxixiz-o znay feo slxowzx, and tlxon 
only fey tlxo aotxxal znanxxfaotxxrozs or fey Brzns x«rixo 
oontrol tlxo oozn^ixlo'to oxxtjx’L^t- 

Tlxoro Ixavo feoon znaz-lacod ad'v'anoos in tlxo dosi^pcx, 
cjxxality, and Txorfornxanoo of 13z-itislx soiontiBo ixxstrvx- - 
znonts, as -woll as of tlxo i>rodxxot;ion of o^xtioal j^lass,. ' 
in Oz-Oat I3ritain in zrooont yoairs, aaxd tlxo Btx-itislx 
Indxxstrios li'air affozrds not only a tzsofxxl, fexxt also an 
alznost indis;i>ozxsafelo, znoazxs of ferizx^ixx^ xrxxridly Ixoforo' 
potontial fexxyozs and xxs€«?s tlxo xxatxxro and tlxo' oxctont 
of tlxo }pro^pross tlxat Ixas feoon znado. 

Tlxo ]3zxtislx soiontiBo izxstnxmont indxzstry Ixas nn- 
doxxfetodly feoon Ixamixox-od in tlxo do-v-olojpznozxt ^ of 
oortaizx of its i^xooialisod i>rodixots, fey a onrx-ont l0£s>snd 
or ^popojxzdioo, for sozzxo olassos, in favoxzr of .tlxo ipzro- 
dxxots of tlxis or of tlxjp»t f oxroig^n ooxxntzry . IS'^rozat ‘W^feoro 
suolx a jpxrojxxdioo znay Ixa-^’-o feoon feasod oziijgfjcxaBj^ txixon' 
a Sixporiozity in faot, it tonds to li^%ro ojcx. and to: Izx- 
Bxxonoo ]pnronaso lon^^ sd^tor it Ixas ooasod to feo tznxo, 
and tlxo JBKritislx xzxannf aotnror tfens tfean tlxfe 

oz-odit . dtxo to. lilxzi for tlxo inx jpgco vod . qi^ns^ty and 
jpoxforxnanoo of Ixis .f>rodnott09di^*'.. ^3^bLO IBTai:^^ is/ono w-ay, 
■itnd on ozKOolient -way* to rofnoyo or to loss^x tJtxo 
Ixandioap wlxiolx JBritislx zxxanxzfaotxarors sxxBler* 
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3 o€:ie 1 :ies a.n<l Aca.<iezxxie 3 . 

’ ^ Society of I*ul>lic A.nelysts, Oct. 3. O. W. Wtonier- 

Vi/illiams : l^t>l«Ljrii;in€>t-ri<5 irx 

rrxillc ^ttci wucroiso irxi>ctaiT*€?s. A ixicfclicxl Hxit« 

orx -fclio 'W'orlc of toxcl <^illi.-4 ».tkil on tHo otxwox-vxx- 

"tloiis of 'VosVxxif^Vi <,>£ , on offc^ct-s of 

'CSOiiC5ont>T’*vfcioxx a,rxci t.oxxijjoi*»fct.n !:*«:'» on tJio t^jjooific x-ot ctt-itxrx 
'^of invort A nf2r*-il«'T* nr»i-.rtt.ion ij>4 ni-itxl a>i >>oin^ 

TnoT*o fesixi-fcstlblo for j 2 :onora,l a?v’' 01 -J< fiicttk t-lio Mc*.<*ot»a>i'iixie»tT'ici 
Txotvxxtion c.*oximxit>nl>^ i_4«f>cl f>.V 

c L.ecli.1 An : TI^Fic txnniys-iiw of Hit«.T*olk nation 

j.>i'orlxjot.« ^>.V »oi.t>f.t iv*Ti foi'incintxxt ion . Tt»o nx<»tlio<l of 
Kolooti'V'O feji'nxoxi t«.t.ion xl iffoj’fTtii f. is t l^io moi^f 

SA/tistf Actcxx-y . TTiic* « xissc^J nx’o ^ *S?. 

M.xxci *S'. Gar:i<f <l i ff c*x*oxx cio t>otw*>on -flio 
total »oIi<l» of tlxo IxJaxxW and tlxo wolvititnx foT-niontoxi 
!>>' >V- Gijntr^'t4^t^s ^ivof=4 flio xxxnonnl. of <loJctx‘o>^c^ an<l 

Ja'V'X-xloftJo ^ tlio <lifl*tir*o.xicc'i iix t ixtal Moli<l« iix tlxo «oIntionM 
fox*xxi€?n t€?< 1 t>y aV. f>icx'<7i»^xxA# xxxktl >V. M'roJtfyG'r'ty x’0|>r€'>aoxxt« 
x-naltofsto ; t lio *1 iffox-c^nco l»otvvt*c5n tlic total 

siolidfB aftt*>r ft3x*xixx>n ta.t.i<m Ixy' Jh'' r€>7ily(Mr<f »xxxd *S'- 7^it.cr.:z^ 

otliox' fox’Tn«>n talxlx*> «nj?ax*«. Tins *x,mouxxt of 
cioxctrixas xm oalcmlxxttTcl fi-otxx tlio ojktioal rotat ioxx . — 
W’- R- ScHoeller xxnd E. E. Water Ixotxse : Ixxvo>«tipfatix>n£4 
into tlio axxalytic*txl diotnihstx’V' of txxixtxxl nxxx* xxiolxivnn, 
and tlxoix* xrxirxoi'at a««oc*ixxtOM.* (13) A xxx<^tlio<l for- 

tlxc=* «oj>aT'a.tioii of zix-c^oninxn an<l liafixixxrxx fx-om 
taxitalxxxxi m»rl niol>iixTn. f)roc*oaM is l>ase»d otx. tlxo 

jxrooifMtatioix of tlio o>calo-oai-t li ac-ids 1:>3^ ta.nxxixx ixx 
xvcfsaltly acid s<xl\itiofi, 5dr*<?oxx3'*l ox:xxlxxt<^ r-e-nxaixxiniaf 

<liswol'V'od. TTIk? xn.otli<j<l <l€ssc-i'i Ix'd oxxr-liox- of ftxwiotx 
of tfto xxiixod oxcidos witin fxotassinixx oarHt>nato, lias 
teooxrx fxor-fo< 3 to<l ; sixx^jclo fnsiorx rrxay l>o skxflioiont for 
tirxo «©j>aratioxx of tlio l:>nllt of tlxo oartlx aoids. Tlio 
Ixalartoo is tlxoxx woparatod frxxxn tiio asircoxxinrn x*osidt*o 
fc>y tHo taxixxin |>rooo<lnx*o. Tlio lattor* is a dolicato tost 
for tlko dotootiojx of tlxo smallost c^ixantitios of otxrtli 
aoicis irt !xix*oonia. 

F-TISX- JL> . 

Society of G-Iass Technology ( rioxxx'rxoixxxxiitlx xx»cotiiXfr ), 

Sopt. 21. 1. Kit Aigorodsky axxd S. Rodin : Tlxci valxxo 

of tlio o^cjmrxsioxx ftxcitor of alxxxixinikxxxx o>cido in faclxxMS- 
Tlie tlxormal €’»c-j->ansic>n x^ooflioioixt of jajlxvss dopexx«.iw 
xifxon its oomyxositioix xxnd risos A?v’-itlx tlio inox-oaso ixx flic's 
pores erxta/^o of allcali axid limes, and falls as tlje> oexntexxt 
of alnxirxixxa and silica incx'C3a.sos. In e^alcnlatioxts of 
tlxo tlxoox'oticsal thcj*mal oxcysa-rision cootlicioixt of ii^lass, 
tlxe valne of tlxo faestor fexx- alnrxxina xxrxnst- l>o taltox* as 
0-/52, as pjro'V'ionsly dotomxinod Ixy JExxjp^lislx and 

■W. HI. S5. Tnrner, and not as G -O, tlio valxxes ^ivesn I>y 

■Winke'slxnaxixx and t^clxott. !>- StArkie and "W, E. S. 

Turner : A fttndy of tlie» xx It ra --violet li^ht t ransxxxisMi on 
of j^lass. JPlxotofyrafxlxs of tlxo li^rlit transmitted loy 
sevexx comxxxercial xxitx-a -violet ^lassc'>s -svesre olxtaiixesd. 
THey- -vrere Oox-c^kx, Vita-, Sanalxi:?c, Mexlvi-, Helio-, 
C^xxartsE-Lite, aixd TJviol j^lasses. *'riie y>ercorxta^e 
traxxsxnission at eaelx jxoiixt 'of tlxe sptsotrxxrn fox- tlxese 
sevexx glasses -was cdso cletemrxined, a platxrxised -eyxiartz 
-wod^e pliotoxxxeter Ixeixx^ xxsed- Traixwrnission oixx-ves 
eacteiidinf^ froxxx a -w-ave-lexi^i^tlx of *7000 A-. to 2000 A, 
liave t>eexx elra-WTtx- Tlxe trarxsxarxission of solar xxltva- violet 
rays is roxi#;iflxly proportioxxal to tlxe ix*oxx contexxt. Tlxe 
arrxonxxt of fex-roxxs xrorx xvas.aroxxj^lxly 30 per cent of tlxe 
total iron. Hix ^lasseas -were eaeposed, xixider tlxe coxx- 
ditiorxs to wlxiolx axx orclirxary -wiixciow pane is sxxlxjcMist, 
for 3 tpontlxf^ and tlxe decrease in traTxsnxission of tlxe 
«dlar nltra- violet rays was TneasnredL- ^'oxxr specially 
prei>ared laboratory glasses containing oxxly iron and 
pl^tinxxin as*^ imTf>xxrities, sHoweei xxc>,;lanc?pni|j?o ^ba 'ti?an«T. 
mission wlien exci>osed tlxe svh.’s 

from axx art4^dcsial soxxx-ce of xxItra-TiSeiolet 

ISTo. 30 V 7 > Vox.. X^ 2 J- 


merits of transnxissioxx w-ere also made foST of 

ST>oeially prepared soda-lixne glasses. Tlxb parecict 
l^^lass Avas 15 |>er cent ' SiOj^, lO l>er cent OaO, and liB 
pex* cent JN'a^O, and ferric o>cide -was added in increase 
xn^ axno-nnts as tlxe sex-ies pro^tossed. ^ As tlxe ix?on 
content increased, tlxe limit of ti*ansxnissien ' xn tlxe 
ultra- vieJet xnoved jkrojjfx-essi vely towtxrds Ijiiaflxer -wave- 
Ifuri^tlks. l*lottinj^ ix-on coxklent against •wavc--lexxj^tlx 
limit yieldt>d a snxootlx onrve, fx-oxn -wlxicli it conld be 
dcMlxxcetl tlxat a ^lass j»erfet!tly fx-eo fx*onx ix'oxx and 
^datinxxxrx woxxl<J Ixavo a trxxnsnxissioxx limit of 2200 A., 
txj. > I >r o 3C im xxtely- . 

I*Ams. 

AcAdenrxy of Sciences, Hopt. IT. A. Lacroiac : Tlxe 
j^enesis of tlie ja-<ioito of linmia.- - Bigourdan : Tlxe 

olxservatory of I>olarrxl>x*e, at tl>e x*»ie de J^aratlis- 
X-^elaxn Ijx-o xxxxxde ol>serval-ioxxs at tliis oixservxxtory in 
1T1>H and JTOS> fox- <lotermixxixi^ llif> latitnde of f'ax-is- - 
Georges Giraxxd : A ixxt^tliod of wolvin#^^ tbe px-oblexxx 

t>f II>iric*.lilet fox' lint^txx- e«|nations- J. CholclxAte i '■l''lxti> 

ajilxi-oxcimation of cotk t.iixxxons fiirictioriw by tlic ai<l of 
|.>ol 3 -^ixomials ox- cj>f litkkitfstl tx'i potion id rio seric5S. — -D. 
^Menchoff : Tlxo oonft>rxTial I'eyix'esei i tat if>x » of plxxne 

doxxixxins. -- • Mt- Winter xxtkI Paul L^vy : Vi Ixmt injtJ^ 

s|>a<*€^s. G. E>el«&i>ine : ^'‘lxe XTiarlixc* ftxnno of tlii^ 

Otxrbonifex-oxxs of Astnria (SSpain).- ■' A. Gxiictiard t TIk^ 
exjstejx<*e of libi-o - x^as«*.nlai* bnrullos w’-itli inv^erse 
t»riexxt«.t-ioix in tlxe leaf x»l' CJ l<t,ri i tt.'ttt J\T fxr'isG . — J nles 
Amar : Tlxe (|ixestion rxf xxloolxol. Ei-xxxn a. Miirv-'ev'' exf 
c5?c| lex-imc’irital wor-k: oxx t lio IxelitxA'itxnx- t>f *xi<-olir>l txx 
xna.rx, t.w'o facts xxx'c rc'>^ar<lc?d as px'OV<'<l. AJc^oliol fi-onx 
Acim^ ox* bx^er, in ixiodt?rate doses, is xx lif'xx t -j >rod nr'i ujt^ 
aj^x^nt : ixjxdoi* xio com liliei xs can imiscxiUxx- ox- JX€^i*A»-e 

exierj^y be tiex-i v*-**! I from tlie coixsxixxxpt i oi i of a.lc*oli€>!- 

1-tOTVllC, 

Royal Rational Acadexny of the bincei, INItx^’- 20.- 
E. Bxxrgatti : l*r<>| >erti<^s of tlxe a^ial lxolxxo^ 2 :rlxpl is in a 

l-Cticlidcxan .S’,, Av-itb apj >lictxtion to I’'x'en<^t's foi-nmixx. 

A. Benxporad i Observat.ioixs xxxade xlnrin^sj tlxo scxlai* 
eclipse of .Jxxxxo 2i>, 102T, at Ito.yal Caf >o< limontx> 

Obsoi*vatory . Tlx<?> rc^snlts xxbtaineti A\'-LtJx tvv*o pv'rlxt^lio- 
xnetors of xliffex-ont t^’^ixes confirm tlxt> lixw* of diixx ix nxtion 
of tlxe radiating? ixow-er of tlnx solsxr disc in y>xxssin^ from 
tlxe centre tr> tlxe periplxery, forrrmlxxtxsd by tlxe xviitlxoi* 
oxx tlxe? basis of txbservxxtions made by »Sec?<*lii. Voj:^el, 
baxx^acley , a.xxd lEx-ost. l>\it fall to contlx-xxx tlxe laAv- 
de<lncocl by «Txilixis, Avliicb woxxlxl imiioatc? xv moi-o 
rapid dixxximxtiorj . Tlxo i-oceixt obsox-A'atioixs of 
fc!>clxvv'ar5Ksclxil<l, Villif^er, and Abbot ax*e also ixx ^?ox>d 
a^i^x-oexnen t Avitb tlxt? resvxlts obtaixxetl, Avbiclx also 
sxiyxpox’t tlio axitlior’s Ixypotliesis tlxat tbe xxbsxxrptive 
ptxwex- of tbe atxnospbere increases in tbe xxxxi^bboxxr- 

lxoo«l of tlxe rxxaxcimimx jxbaso of a solar eclipse. 

<3J- MLajorana : A plxot* > -elec trie pbeixonxexioix detected 

by xnoans of tbo axxdioxx. E. A. Herrera : Oellxxlar 

fi^^xxroM ixx rbyolite. t^yxeeixmexis of rbyolites frorrx tbe 
CJJoxxteyxcso district of 3VIexcico exebibit axx abxxxxdance of 
distixxct cellxxlai’ fxjacixres, jxrodixced Ixy imperfect 

crystallisation of tbe silica. Solxxtioxx and otber 
inflxxenees Itave modified tlxe fomx of tbe figxxres 
Avlxicb, by rnxxtnal conxpresaion, bave assxxxneti tlxe 
appearaxxoe of tbe Ixexcaf^onal stxnxctxxrcx of tisanes and 
of im-peirfoot mitosic fxgxxres. tSilica, w-bicb is Avide- 
spread in INTatnre, botb in orj^anisrns an«l elsewbere, 
appears to be an aixtafafoxxi.stic colloid wbxcb plays a 
jxax*t in modellinj^ livixx#? and psexi do -living? forms and 
in breaking doAvn tbe barriers betxveen tbe different 
departmexlits of IsTatiire.— — X, Boggio : Hoxxxoi^apbs 

and differentials relating to a enryed spao^^v 2-»i. cson- 
ittnetion. witb -GJ. Hinrali-JF^rtiE bas j^gtiven 

't* £lapaOos jcourbe^' et criratj^gral&^.cle la rolatlAdf^ ** 
'^3teit^ooCay dC ocuelsain -ijyiSilElcno-wn properties onryecl 

V^iaipaic»^. ' It Is Xjkow tb^t . sincxple*‘.^p||p&of^j^^ir<‘' 
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j:>o»^II>l^ ^hq»aLsi6ILej:*ijrt^ tsl^^xs^jurvoci ^j>ebo<» ra-t-l^csiar 

tfili'Ci^xx ■t?li'®^3Sl*aiolic3|e>«ti:x sje^cso **«» j>|r<&sen:x'fciJTi |5 ±.lx€> o^xirvcici. 

$^f*»ekoe». O* Colonn^tt:! . : cso«L'^i7it>x*.'t>ioML tio t;lve» -fclxooarj^ 

oJE ' csIjSMa-fcio oo-«.ofeioxxs. 4a.Txc2. i±,& i;>oolxxxio4^1 

C. IF«rrairi t rTlxe Ictarrxii xa, axxd ^Jhi« 'KLxxtj'fca.-jroxxljccx’W'- 

wki ‘ Tlx^ r5oxx»ici.ojr»&t/ioi:xs; x-^csoTxt>ly a*'J.vax^xooci l>y 

^XTXt^lxov* «x**o o^cfioxicloci -fco -fxxarmissl-* a x^x-oof of “tliis^ letrsAr . 

A. Sxg^nor’ixxi ; 'X'lxo fv uit-.l.«.- J oolc.O’W'alci tliooroxxx. E^lena 

Freda 7 Tixo foxnxxtxl/ioxx of oxxaT*y olootx'io oixT-roxif-s^ 

in a. oofriclixo-fcox* sxx Hjootot-i t/O tlxo aci:,iojx of «. xxxxifox'rix 

xiiO.|^xot>io fxolfl (2>. N. Siracusano : ^CsJoav' oor^f r*i1:>i xfioxx^ 

to flio spoofnixrx of ■|:>x*oxoixx<3 ixx flxo cl itscslrxar^x^*' 'W'iflxoixf. 
x^loofrocioi^,— * — F, Ftaseffi : Wavo xxxocsf Harriots of a»x 

all-calixxo afoxxx in flio olocrfx'io fiolci Cl>- C3-. ]Malqv&ori i 

< 1 ) Tlio e^yMfoxii ~ I-HsTO^ — fsofA^v^ooix a^rxcl 

TTlxo fc>o}i*XA,’ionx* of -tlxij=4 «yfcst;otix af- 40” ari<i at OO” 
Kixixilxxx* -fco flxat/ | *i*ox^ioxx«ly olxt^ox* v^oxl at- 2f>”, f-f»o 
fXxrxotiTxt- of |.3ofa^s^<il^m t» it.x**xto f>a«>4itip: ixit-o tsol t if-ioix af 
fij-wl, <Aimiixi?^fxiix|^ axici t-lioix jj^x-ac lxx*xl ly ixic*x*otx.«ii»|JC ate* l-l*o 
aficAity iw inc'.r*oa«o<A, Tl»o < Joi>T-f3««ic*xi of t-Ko moI » xlxilitr-y 
*>f t-lxx’r xii.t-x-a.tt* i>i-o«‘lxa<i:o< I l>y «»rxall |3x-oj>ox*t i*.>xxM of ac*icA 
ite^ Txiox'O Txiax‘lc€^tl at. t-lx*** iiijxiiOT* t-om^ >t’»T'at.iiT'Of=*, xv'lxox-c^a-te* 
t lio ooixt ation in 4-*olaal>il ity xixx€* t.o lax-pcox- aJ»aoixxxt-»^ 

t»f ac-irl tnlxo-Wte* A.l3€'> o^>][ ><>wif t> Ixt’^lxo-vioxir . '"f'tio irifltKi-i joo 
of iiit.i*icr xtoi<^i 0 X 1 t ti«*> wol til>i lif-y c>f j lot-awKxxix ix ixit>x*ato 
oaixx»r*t. I^xo x-x3^5« ft Jo<i atei an inti Loxxt ion of t-lit^ o^wij^t oxxoo 
in i-iol nt-it iix <xf ooxnj »!<:'' xc r*of a xj >t>xxxit i« 1 1 i nxiixite^l « infT in 

■^taiailit-y <x.« f-iitr t-t^nx |. >c?i-af. t ix'f* x-itete*te4. <2> '■A'‘lxo wv-te»t-onx 

I<>4C>a — ^1<^<:33)3 - JissCA at O , 4<> ”, «iO”. Xn t-ixiM 

'tjv.-^t.t^x ti l.ilo only te^olitls-; in font not- xv-it-li tlit* s-tol nt-ioxx« 
six't*. t.lic> fvro attftl >XI(>sC> 3 >.,, V>fA,j,<.>. Tiit^ 

tin^oxiiit- tif ) iot.ateite*i nxn nit-x-atc* in tlit* rtt ilxititin t 1 1 f af <$< I 
vx-itJi t-ixo f-vvo te^rxiltte* i nc?f t-»xx.Mt3tes .-si ijjjli t.ly a^* t-lxf fon n *ox'4X.Anx*o 
itei i'aiMc*'<i-— A. Ferrari xxntl A. 6arorxi : '“X'lxt? inn>oft ano o 
of t lio ofyat all tnt'i fox-in in t-lxo format ioxi of s-iolicl 

te.«>!ntionw (A). ''L’jKoi-xnal a.iixxlytetifH of t-lif^ an Hy tlx-oixiK 

i-t>'fr*t.t'ni, I-tiC"! — t'oC-'l^. '■l‘'t»o s^t ilitii it f:atJ tin t^nx'v^o of 

r ni >ct/XlX•<^a of t-vi'-o jsalt-M i.*-; ctoxi t.intaoix« avitl oxcliiX>it-« 

»t X rxas^ixxinxx) <*«xi'x*t.'«j >oxx tiinjjT "v^-itAi tXio foinx'* 

I -fiyC^ot'^l^ - Xn Xlio s-ivij >fxoMt>< t f-*t>li<l wolxxt-ioiitet x 

1 Jox'it lots t>f tiivaJonI axx<l ^ ixiiva It^ixf xnotala, tixx^ 
f‘x*yt<t.xx i lis^at.itixx i ntt?fv'*x-l fonntl i,o lxt3 56oi-o, atxtl flxo 

ii>-| >ot-}io«is^ ij-4 acJ x''ant^o<l t-liaf fXiite* isni tlxxo tr-o flio f>x*o- 
.t*f v^xxt-ion of tJix' irxcii vitinality of t-lxo xxixit- oc»llsi t>f tXxo 
-oxiifioxiont:.*^. "X'lxo molt.irif^ l»oint:.w of fox-x-oixte* axxcl 

•tifialf. c*lilox'icio« ax*o f ti«|xoc* t-i voly 073"^ anti 724^’. 

3- Oasti]^lioai : C ’ix'onlaf ioi x in Xlic.3 KtixxtXxox'n .Atlx'iat-io. 
ln'V't9t5tti#jjtxt it>xj of t-l lo o^coliaxij^o of wat-ox* Ixff^'ooix t.lxo 
^onfXxttf IX |>ax-t. of t.lix3 ^Xclfiafio axxtl tr-iio Xonian t"5t3a Axy 
way of t-Axo »Sf.x‘aitM of O t.r an t-iO x'x^voalt-t flxo oxc iwt-on«?o in 
t >it3 jHtx'ait-« of f-vx’o xriaixx on rr esxxt-« flox>v'xn^ 2 r ixx o|xjxosit>o 

< 1 i j-oof>ion». O- Brvxaelli : C’anot^f arxtil ixxxfxxxf if-y of 

iTxxooa, 'X?lxo lxyj.x<>t:-ixoaia Ixofo atlvarxoocA to o:>cjxlaiix fixe* 

1 f‘axt^^at>ioxl of oanoof i» Ixaaotl oxx flio «xx^x}>o«it.ioTX XixaX 
ilio oliax*aot>ors of imj>xxx*o raooa, xxof coxxxf.xlof,oly fxtaocl, 
pi VO x'xso, oajxooially af- t>lio a|^o avAxoxx flxo ixxf-ox-xxal 
M]txxiliX>x*atJLrx|;?: cAofoxxooa of f-Axo ox-^axxiwatxoxx tA ocslino, Xo 
laxxomalios ixx f-Axo x-lxyXAxxxx of f^roAvXlx arxcl Xo tXiffox’oxxXia- 
Kitixx of cox'Xaixx oollxxlax* oloxxxoxxXa ; aX XI xo aarxxo Xixxxo, 
Iclio xrojor^xlaXinfsc jxoavox’ of j^i-o-wXlx ia clisX-xxx’AxotA Axy XAxo 
texolc of oAxoxxxioal oc|^xxxliAxx*xa ixx XAxo ixxXox*ixal li<ixxi<ls, 
B*Axo axxXa^oxx iaxxxa of X/Axo Axox*o«AiXar*y ]f>aXx*ixxxoixy ax-o 
Kxcoi’Xod xxxoxTO violoxxXly, axxtX axx aaoontlxrx^ oxxfvo of 
Kxx oxxxaloxxa pcx'oxyXlx is ixxXox-jxolaXocA irx XAxo x-ogn^ilar 
PosooGTxdixxiac igiroxvXlx oxxj-vo aX XAxo otscjxoxxso of soxxxo of 
Pixo ooUxxlax:.. oloxxxoxxXs.— — O. Bmnelli axxxd X-irxa r 

A oxrmajxlxrocliXisxxx ixx JF^etr^ct- T^. V- Flivora j 

^oXioxx of sXpoxx^ cAosos of -y-x*ays oxx <«xxxxe- 

^xxxiXAx axxcA 'X'owixsorxd. EIvoxx oacXx^orrxoly 
ttiXoxxso cAc>i^iQ»;!» of -v-rays axro xxxxalxlo Xo icill XAxis jxaXlxo- 
Jfixio oxr^curiisxxx. .ISo Aoxx^ as XAxo oxcjxosxxro lasXs, 
1^1 nlxifxlloaXion of jCM'^aarxiaKn. is j:>rorv-o»LX^dU.' axxcA 

“'ll* voloi:>ixxorxX suAxso^xxCMht^. Xo XA>a ^'X'adxaXaozx :4» ^tapt^aXly 
‘^tardocijv^Abcxxtto. all XAxo odloxxioei r^aXafrx CAxolsr 
■foigtte-fcioii- ■> 


Ofificiatl PublicaLtioixs 

U«x*ri«»i. 

f«>T- l»i2T on t-li« rj«.nts«-«tiif« I ^«.VM->t“a.X*>T'y »ifc l-tie 

tTnivtifi^iCy of Li vt* r-fxxtl cincl Xln*^ fit. Xy* 

't***Ot- «T«.TTm»i <IVcj. Siti.) t*te!. < I *1 .> 

i>€sj»rti-t>r«Mnt- ol' -Ai^r iotilXn r <* tv>i* f-lt*-* a<*XX«'t; o*x 

tl»*' Ai^’i'ion IXm-iil l>«»f,wii-fcTn«-nt-, St-. 

JIX-W’.I.> <5//. * . 

'f r*4if «>i’ XJio Ko>-j+ 1 Sotji*H-.v ol' Kf J C. 

C**iftx.rrvvf'if'/i^ftiU‘^ t'<*f<t^fnnir-itzn ft ,T* A. SmiXli. I*fvT't' 1 ; X'li*' A.1 iiiitMit *tf>- 

Howinfixt-cji-y e‘.otioli»<i«'tl, J*>* <«- -H 

SJ-X. jiTiljiiT'Kli i iXcjt;****'!. »m<.l Stm ; l.-ocici4fti i Wi1li4t.niM »n'l 

tiff. Of/. 

Wntimal ltfijc»i-t, r<^r tXi*> *tf Xtif- JXotil,!-* n lTir4t J'or 

lX«n«-ttVt;H , .J f »Jiim * »-*>.. <.l « ili;t i n i>- '•■ *- 1 1 u- .> 

A-ii- IVri*it>»1-X-.v ; Ai’‘*'t>nsiiit.ioti.l < '• >msif 1 1 1 **i- . Itfj.ini-* .ti,<1 "Mfiixo— 

i-snxflm. >;<». 1 l.->0 : li*!sixjx L« ixticI >1 c»n»<»i-*»T»<lr\. < tf t-iio A.**x-on4i.n t,i t-Sf.1 tXf ♦««34XT'cr'lii. 

C'« »rni»nXl**«* if*<l Ij*- 1 Kt- Mjxi-t-li laitl MOtli -Jtitxf* *S- 

Xf/. n*-t . I Itiii : a te*ti»tim*xcy oi’ Llni j HM-n t-iti xxiitt 

'I'liffjr-f'l ic'jxl 1 XionM «»t xlif* of *fn .AnXt»sjr> ft i. Hy 

n, <;i4oir-X't. rt»>fl €'. Ts: . II. I^oc-K. C*'- 1 * 1 >. -if'. n«*l., tl>*>nclc»ix; 

il.rvi. SX«X»OTXt-» V tMfifjro.> 

'I'll*- Sixii. ioi- titf- I'vxH- mit- 

"ff ‘t-lin Vf-itl s«-li«><vl ftiKl Si‘ltool f>l* Wl*4i*lfy Kt-**mnK. 

I'l*. 1 .'i-l -4- 1 1? <te»lii j»1»*y .> 

'I'tn- <.''!< ft l» I Lm <ff 'J'» k t i J Fxnl n>ifcx lo*.. «n<l Ooltjtir- 

t V «a.nfl l>Vf*iii{.C in tli»* XTni -s'f *1 Mit.y «»f St»n>'«'nii' llx»olcloX, 

I'li. i;*/. <I^of-fl.*<.> 

I *1 f i <»r Xl»»' l?ov4Xl Mf >c;ir--t->' of 1 1 1 » >in , St>.«>4ifjn 11*.2T — 1 V*:?K, 

Xol. -Ite?. >»’o. : An An^xl^•Mi^' t>f J it.inl X'ol i»>^. X».v I*- 

If". 1*I». V'ol. *IK, >:<». i:i : in CTIoc-Icm 

*t.ii<i 'I'mif- Kff-j >1 nji. >sf». : 'I'ln* 1 'x-f's-it^itt -f liiy iV-t'f »>r tnitiiff*- oX CJIooTcm. IJy 

I'rof. K. A. W.*f.Tni»-f.jn. t»j>. *if/, V'tjl. li-i, fixi-t; i2* >Jo. tX ; 'FlitJ 

:2i.-t'ny X':xfLnitm4t Kin of /"f fit] St-fM«>ntf. < in i n.-xi- j XXy O. >*orTntx¥i 

iC<4ini». l*l>- I iVT- » T*.» -4- B..-. tXCflinltix-r^jrli : ito]>tn-t. tii'anf imcl te*on ; 
l.otiflon : WilliitniM jonl *>; o» wsi t-.', 

t Jitnmlit. nf"j»»fT-t inf'.TfL ol %finfc-w; IXni n«.*lx . ttfv f"«tt.i>tn.t <»r 

ATin»-f;»l II <*h*f »» II ff*-. ititfl flit’ IVtiitiiiij; I 0«*». t5**7.> ii -4- 

KO 4 T 1 i*<ict.if »iisH f>f iiiifl X'littl tiK ixntl 

X6f5«,t"sxT <.-lt I.nlffji-.a . ix'io^.), (>;<*. l^l». 3'i H i -i- T 

: I-'. A. .rXf-litnfl > 

>lf*TnoiT"-'". of tlif- <tot,tf>n Ti."s;«AMt*€.*li t*il.#ttion, 'X*i"ini»tM« I . 15 : miyt^io- 

. NTfj. t r tSt »>n fin* 'TT*i»nMj_>or-t of < 'iii-l** »l i> ilx’ti m i.li** C’f>-bt*Mi 

I'litnt ; 1 . t~4t,iiflv « ►» • 1 >mx nitl Vni'isi t i* in tin- t *-nt¥'S"* f.»t l.r*tr«.r, 

15,41 Ic niifl WfMMi, itVifl oU.ito" ol IXiiibrniK; ii. ''riio Ktiotox-M 

1114*. till* lliilf* iiiii 1 xl**- llifi'fl 10 HM of M o>'f»ni»*til r> of t5j- 't-'w X4« 

ftlitffoxi mill 15. ,1. I’ll- >:]-». Ct^fin.lon : J5nii*xxt" f'ottoii ^irovwiner- 

^\te«xooii«.fioit.> Of/. 

SmlXlxsoxx ixkn iM'isi^colln.m^oxiH Oolltsol-ion ». Vol. 81, J'Po- 4 i l>rf».-winij: V>y 
,l»c*fxii«** l.#t’i«novni3 ilo Mf>rK043t* of Sitfiirioixiit, #t Timiic'ULa Ciliiixt ixx XTlorlticb* 
ir»t5X. 15y l»a.-vict I. X5n»Un«kll, Jr. <l’txl>l loa-Xion 2072. > l‘i>. O. CWa.«lx- 

ixii^fon, t>,CJ. : i4m itil»«oi»i«.ix It»»l-lt.nfcion.> 

Ixxt^rxxnt iotietl tXyd t'c»}:cx'»l>'lxic IXinrostn. Sfxtoin.1 X^iitillciJXf.lon No. 23 z 
X.«>rxstX»^of Or;( 3 a.n.ft axiid 1*1». 2-5. -f- 1 xr*n.i>- (Mona.oo.> S-®! csoxxXk. 

J xtiifli t.txXn HoitsTxf i ttqixxnM tl« i5xi iX«nzEori.c x “ « I-atitlM I'la.ntiiXxXxiixx. *’ Ti-enlxia. 2 
a«ioxi«*il tio Xrxt'vaxnx: jtooloi^itixxoat, lijfrlx'oltiolo^tunoj* ot> oo<'i*xxxo;sr«Lix’txitj|ixoj9, 
Vol, lO, L.ivro.iooxx 2-;5, Ao'iXt. t*r>- 14&-40X <. 15vn tona5orj.X.> A-OO r, 

l*ri>ooo<i1m<« of Xln* Aoati«Tny of Nn.t.ixrtxl of l'®l:xil«Ldoli;»lxi«., 

Vol. 80, A N«vir Jhl<tt;*30i’ CT*txt«i‘. XSy IXtxnltsl Jrtor«a,xA ISarrlnKer, Jr. 

T*j:>. BOT'SIX- Tl»« of il>sotxt«?i'iH C Wy o**if*ox>tox-a. Soolii»l«.«> of 

t>tio l*lixr»xii>«« Oroixii tnlia.l>i t ine tlio State-M, t,J»« f J r-tia-ter AxiXillrsx 

cxnd t-ix«* OatiAxxxix iMlaxxxdst. IXy J . Olxtssfor Brad ley. I'l"!. »l»-33r-|--j^la.t>e 2©. 
llxidel f'tx.) 

STxxi1>lisoni».x> 111 lsc«ll«.xxeon»* Colleot.ion». Vol. 81, No. 1 t IMeatiosixx 
UdEoitt^eis oolleet-etl t>y T3rot.l»or At*»/'xi« llx-oxxsxr-d , f I. Oy I_ Tlx.^rlot. 
C£>t]l.>]ioa.tr4oxx 24»©«5. > I*i>. 20 . Vol. 81, Nti. 3 ; Tlxe IXelatfioxxw botvtveerx tlxet 

Sxni fell son xsi.rx Insf it>txt.ioxx Axxd f.lxts W llrotliox-s. 15y Olxa.rles O. Alxlaot-. 

<I’nl.>ll<ja.t.lon 2»TT. > 1^F>- iii-4-2T. <>Va.«ltinfyfcon, IX.O. ; Snxit;lxso«xi«o 

Inst, it xi1,ion.> 

Tlxo :M[e«xioir."ii of tlx o Ixnixorlal Idetrinn f>l>««i-vfxt.ory , Kolxe, Vol. 3, 

No. 2, iXeoetxxixer- 1«>2T. I'p. 2:5-80. Vol. », No. H, J xxxxo 1028. 81-lt><5. 

Citol#e.> 

'Tlx^* Scfenon Hi3X>ox-t.« of t.lxo VOlxolxix Ixn j>**X"isvl TTxii vox'wif y, Smtlixi, «Taf>4i.U, 
I’Viixrt.lx Sei'Xf'H i I.5ioIt>Ky- t*l»- -fH I -OTT -+- jilt* t*t-M 24-27. CVoKyo txnti Sondtxl ; 
IVf*xx-xi»;t»jn Oo. , T,ai.> 

«Joxti'x«sxl of tlx« Oolloice of A^rr-ifixl txxx-r", HoWrVcixidf* lrxxi>**r'i«.l tJnlvei-«xt:.y, 
StXlxjxox-o, .fttixxn. Vol. 11*, t* : Notes o»i ffli/t'€nf€voT'€ffl-fv, 

Ailn.tsx(xxxxtr4x, tlio Soy 15eitn l"*o«l B¥»x"t*i~, Hy Stxfcorn Jvu wxxyxxnxtx. l*i-». 2©l-2i*0 
-f-rttixto t 1. Ct'oKyo : JVlatrmsoxt Oo., l.<td.> 

Ixxstit.nt de Irx S3tTi«>ncsti> <ltx >'** 11 . o-vtinoton i-s prifttondns. dxixjsiqxxe#* 

Imr xnefl%c*noit'^, los dtxxx>i;t*i-s xxxort>ol« do l»*vir oxniiloi. V«.v r'^lxolifsa . 

Bliolxofcfco. l-’l’i. 77. <'X*»xx*ls.> »-00 fmno«. 

iXeptxx-txxxont of Oomixiext-.o : Ilxxt-<tta,XT of St*Ltx<lsxrdH. Hnre«.ti of Sti^xixdiXTHti* 
Jourxxttl -of Heseccrolx. Vol. 1, No. 2, AiiffW^t- fp. 10/!*-2f»/5. 2& otMitis* 

Hfsoexx-clx T*4xi>ex- f> r Stxnxtt Ikf extMXXx-einofit.s of tl*<* 'JriixnsmisMKyxi of tflfrirfx^., 
Violet Hxxxli&tion tlxx-oxx«.lx vixx-ions Kinds of Ti'txtei-tos. "W. Ootxlorx?!. 

At. staxir- ixzxd O. W. Solxoffsaxll - J-’P- l©JV-i24. ,*> oents. tle»««tx-<5lx 

7 : Tixitixxx^ Strenf^tlxs of IMfrxnonts. JEAy IF. l>. Bnxtse. l?l>- lO 

cents. lie»€uxx*oli K z Wnx-e- TjeivKrtilx lMI«i*xsxxmxxx«at»5 x*x tlxe Arc txxxd 

Sfxcxx-Ic Sx^ctT'A of lF«,axivnTtx. l*y Wlllx«.«X tt*. IP'pi. iSl-XHT. A* 

c«»atM. XtCHecxrolx l'’a.pet- P r Vests of ttxe SCftVxot of BrscKci^ 4a BfccitLforccti - 
Ooncmt «£3 J%l|^id. X^mxxkcs. ‘ X 3 y JH'rtaxK R. jaiclxnrt, 2 S cents.,; 

tWcxMlx^ncciioxx, J>,0. s CFo vcmm«n fc JI*rintiri«: OlfIco.X > - * ^ 

"*“-«xr|fcc«.l lloolo* ortt>27,r R Selectfosx Oowfx.i:dlod l>y AEicadry. 


• Vrsxtt Xncxtitnto Free tJilxirtsiry .5 

Tj.S. itXiBpa»i*txaqar*t 5 dC - A«rlcxilbnre. t*'*wrixier»* jSxxiietixx ®srx^' XiiTFO 
I- nScMiq-uttfar .'JBnsaedfSM xMsd. Fmy^nttvws. .^x43By 1-.. <>. XXovircxrd CJ. 



636 


T ZIJRiS 


Oiary of Societies. 

y, OCIYOBKR lO. 

lbIx3x>ic;A.f. OmrjBRs ojk »<^iaooi,M A.j>i»ooji a'Yiow 11 OliAndoa Stsroefc, 

W.IX n.t. Burff. Oon&ax*. ». V'. Xluaibv : AKiciroloto l>fs»emtnnt.tou In 

BuhooLH. 

Oox^K^aeoic ov Bfjn.<i«oMR osr At. B, Bir A.V'Hmx' K.oit.11 : 

Xl0T>ionsfcr«Lt.ion o£ Pi'oblouia In lESvtmm.Tk JLxtu.t>otay wHIol^ arl»« ont. of 
1<l6Eiiiifli^At.ion of A BlculL At^t ril>ut>«»(l to Ijonl I>Af*nl«y UluatrAtAcJ 

l*y 

BocjiKTV o» OHKMXCAn IxfouA'mv < Iji Vfsrj» 00 l BoRtion) Ci» M:«Bi»rAtt 1 jocsttijrA 

macsAtre, I^ivorpool XJni\'or«i ty>. At. 6. JB. J>. W. : TJtio Hnistvor 

TncluHt.ry'. '«i* 

IWATITOTIOW ow Ml ACS Ai« JiOAn XCm'Oxxtbaaa, At 6. — 11. W. A-llrin z PreBidontiAl 
AL<lri.roMA. 

WTortTM-HSAST C'OA,aT I NBTITO'TTON OJ*- ICMOIISrF:KIl.« >a.*«o SMt»»»lTltV01CW.» 

OTowRAAtvlo-npon-Ty tm) (.A.nnuAl 0«xn?rAl ♦*- : 

f*3t‘OAiiiont.iAl A-rttlT-ess*. 

XlOYAK. C^EKO'rOORAPmC ttoOrBTY ojr OXLKA.'I' Xl«t,11'AJ>T (l^lctioriAl Oroxij>>, At 

T. Tnfoz-niAl MeetJriK- 

SociBmr OB CJusMTc-Ar. IwotJATn v <<llA^i?ow B«c3tiOTi> < Jointly witH tU« locAt 
Boction of ttio Bot-ioty of Uyei-w Anci OolonrtBtB) CAt WliitR'A Jt«MtAnrAnt, 
OlAHSOwl. At 7. 16.-- I>r. If. 1-1- Uocl^tton : feSoniR ItAndorn TI*ouatl».ts on 
OhomioAl 'X'tieniRB. 

BoofATTY OB OnKMXOAi. 1 IV 1 »tT«Ti«. Y <Bontli B4?iotion> (Jointly witli tko 

InAtitntR of Otiem iHtny > (At Ur»iv«r«ity Oollefcf«, Bwaiikoa), At 7.30. 

Xj- r Jn A f^ornLAn Oiitlolfl (1 Huh trAt Rrl l»y OinRn>Ato^z*At>li>. 

JxTvrxom. lii-sTiTOTiOiv ob Slzvoin-KKnA, At 7.30. ft- M. B1 aai-i> : TeclfnioAl 

.A.<2 VO rtia t nj;;. 

IIOBAZ. Bocibttb OB Mkoxoxw* (iC U'r* t t-o-TI* «VAT> oiiti o» BA<3t*on>, At s.»c>. 

X>x-. .7. B. A. T.<yii)tAni r Boine OJimOAl 01>ff>eWAtion» orx llAtliAtion 

ThovAi^y (l*z-»»Hl«aon tiMl AclcJvwa«>. 

fcJooxKtTV OB OvARs Anx> Coi.om*XKT« (MAnclxeater B«cstio3i> (At lMAuolie»terX 

O- 1C, Xlolxlen ; Tlie >''iMAt*on of r*ii?m«i»ts on Tox*l« J*’Alt>i'io». 

i', Otj-ronii n ziO. 

XfoR-rxx OB XC'Mot.AX'VO 1 naTXTTJTA OB JMLmmo Ann MKoxxAmoAx^ XSi«roxx«^ieacK.A 
(TC«wiiA»tle-xij»on-''rynti>, At a.SO. — L. 11. Koratov : Notoa <'>*x tlxo Oonv**B« 
Hinn of M.Aii» l*\xTni>in>x from BtoAxn to ES locrtriol ty , with Bj^oiaI Hofor- 
«mce to tlie T’lAiit in%4tAllA<.l At MR.^isira. Tli« Ht^llA OoaI CJoinyxAny'a 

OIava VaIo 1*1 1. A-. T. AtiAXii : Tm-l.Ay 'Wim Hopes Atnl Tm-l..oi5 

E'ittinfya- — l'a.j*Kr» /or Tlio Blnlcfnp; of l.ionxtontlex'x-y 

Colliery, BealiAin Hai-Vjour, Oo, TlnrliAxn, liy tlio Bn-exing I*roc«?«.**, 
J. 1.4- £IoiirAx-<l And J. T. Wliotton ; KxtrAots Aiid Itevoinmexni AtloxiK 
froxn tlie Iteport «»t tlio WAter r>ax»«oi-H Oximxnlttoe, T. O. 1 >av1om ; 
Xhe l^liysicAl O<»n»titiitioxi of CToaI and (''oAl-BeAtna, 17r. .7. O- KLellett ; 
TTlio Oiattlhiition of Ash in 13i tnminovxs C’OAl-HeAXnM, Or. J. O. Kellutt. 

XIcJt«t> Aasoox AX ion ob BMOiN-xcRns (At 'TectinicAl OoliOf?«, lln11>, *»•*> 7,16. 

W, M. W* OrniiKAto: I'lio llnstoxi Airless Injecstion UoAvy-OlI 

Brisrino* 

Mrai>rjy^r, Odn’ooicR. nu. 

jEtoYAt Oox,L«ROK OB Bttrobojva OB Bnot-AM o. At 6. — T. ■\V. 1*. OAwrcno.e : 
llemonstrAtions of BnrisicAl Bpcclinens. 

T^ortix B'X'ABBom>»Hii<is Ins'ri'i'oxK ob Mxktitxo ICjsromxBTcnM (At ISTortli 

BtAflTordH'liire I'eolinioAl t'olle|?e, Bboltr“On-Trent>, At 6. .F. It- 1^, 

AlLott : JSkfeflio<l» of ‘Worlvixji; lli^taly Incllnetl BeAtiiH Ontlined, ab a UasIh 
for A lliBotiBsion on tlivir Ijiixxi tAtlona axkI I'ossihilttieM. 

" iMrAtXYUYioBr OB Alicon AMXOAZ. BnoxMrKiBU.H (drarliiAtes' Becstioxi, l.iondon>. At 
6-30. — H. It. BtBWAi'ii : Ooniprortsrd. Air f«»r Minixii; And IndluBtriAl 
I*nrpoB«>s. 

li..K.xTACxi<i AYiMO EBronsABRiTHc* BootKYV (U ir j I H n g?1i ATix Centre) (At OliAmher 
of Oomxnex'co, lSlrxnin«liAm), At 7. — Jr . 1»- 11. Conyxer J An 1 nvestt^Ation 
of ESleotrio laKhtioKin the ICnKineerixiy; mdiistry. 

IWBYXTOl'xoxa- OB A tr'X'0>xonxx.ic lCn<*m fcicnw (OlAstjow Centre) (At HoyAl 
TecflmicAl Oolley'o, XJlASfXow), At 7.30. — Ij- II. UoniiBttelci ; The Intce^''*l'y 
of the TechnicAl JWfAti. 

IWAYBriTTH: OB Ohtkmi K-m V (HSdinlnirgh And BAet of BootlAXid Beetion) 
(Jointly with Mooioty of OhemicAl InduHtry — BdinhurKh An«l ICABt of 

-BootlAxid Bee-tion) (At SO Vox-k J'lace, ICdixihureh), At 7.30. AIaJob 

)R. J3rtice : Some I^rohlems in tJolloid OJi«*ni«try. 

XtoYAX. SooiBTrv OB lUxsxxxoT MB (Odontology Seobion), At 8. G. >7ortl»r*roft z 

The iJeslz'Ahtlity of the ICetAhlishmont a KAtioxiAlised StAOdArd for tl»e 
l*x*wvontion of lloritnl Liisense in Child ii*n (l*r**siden tiiii Addres#*). 

f A'ATXTix'rxowt OB" OxiEMirCTAi. ICivomBisRB Cio»ntly -with Oheinlcml ICni^neerin^ 

Oroup ATtd -'Tjoridon Section of Society of dtexnioAl Industry). l>i»cns- 

aloix on the Itncent Visit to C?axja<1a. 

JEIoyax. A.*t*.03f» a xttk-ai- Socirtb (Veovll ISrAXich). Hrljs- -Gen. T. It- O. 

Groves ; Briteln'e Position in World AviAtion. 

7"/77i'JZ>^i y, OoYouKR 23- 

letovAX. SooxB-rv OB MwxfioxNB (Medicine Section), 6. Or. C. P. 

SytnondB, Or. W. It, Iteynell, Or. T. A. Hose, Or, H. S. Alliaoii, Or, 
It. la^utchiBon : T>iscxise{on on GyjxochondriA. 

SSootooioAX. SociicTrB ob IjOixrlOB, At 6.30. The SccretAxy : Iteyiort on 

th«' Additiona ti> the SocSety’e M«nA>xeri© during; the Months of Mey, 

*fune, July, Aug;xist, nxid Septemhor 102B. Miss JoAXi 13. Procter: («) 

E^xc'liihltion of CinexnatofyrAyih Pllm of the ICoxnodo J>rAy;on« At present 
livinj 5 in the S»>ciety's OArdens ; (6) On ttie XtoinArkAhle Gecko 
ifttalcf fxx.rtyeti Axxdereeoo. — It. I. Pocock : <ct) The JOxternAl OhAracbers of 
the OiAnt l^'AndA ( >4.M-uirt>3X*€iob x»»el*'*.Tio/«-nca.) ; <fo) Some BX-ternAl CliArActers 
of the ScA-Otter /»*<irl«) ; <c) The Sbrxxcttir»5 of the Anditoi^ 

OuHa in tlie Procyowidae And the dreldte, with a Note on the IIiiIIa of 

JU-ytf.nfM,. Malor S. S. Piower : Hints on the Transport of AnimAls. 

, -^.®loYA*, PHTom'ooRABnxc: SooXBBvoB GxxKAY A xtx. At 7- E'- P- Renwick : 

• * ■ PreeideritiAl AddreMS. 

fl^/C Z>N.ier^X>A P, Ocrrojsisx« 24, 

Ixxaxymrrxowr ob Minxbto filMOXMKRxMi (Anxiual GanerAi Moetln®) <At 

C»#<3ii >07g ie«t Society), At X\ A,»x>. — Or. 1>. PenthAn r Atnnospherie 

Oomdr!lvion.s In, Indian OoAX-ntinea (Plfteeuth IKepoiBt. of tlxe Instifeutton 

Oomxnlttee on Tlie Ooxxtrol of A.ttmo«xaE^4*’io t*» 'Hot and 

2S-0. 3077, Vox-. 1223 
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Oeep 'M»ne**>,-«*-0, O- Xteid and A. ar, Heis t '^niie^^teEht fetvexi hy Vhrtons 

Types of Miners^ X.Axnpe, J. JXL IXiOmeB : The SiAfnsc "hf Coal, fhif 

I3ric|.nettins- — Pnrther dieoniAston, ff ^n»e perxnite, on JSxtmcte And 
XleooxuxnendAtions fro«]q;>f^lke Report oC Water Xiangfhre CosnYhlttae, 

T- G. l>Avies ; Mine-reHeUe Work in t|Ke Tj^ilted-States, O. », Xttne* 
iRSYZvcrxowr ob AwoMwnxi.K RcraxsvmBns ( M-anch ester Centre^ (at 
fijnalneers* Olui>, MaucHeeter), at 7, — -1 j, H. Honnsfleid : The Intearlty 
of the Teohnioal Man. 

iMSBiBunon OB Pnox>noTxoBr Rnommcne (at 88 Pall Mall), at 7,^0. 

R- O. den kins : Time Study and Shop liemonstration Methoila. 

jBxc.xt'xhxx l»sBonox.ooxoAi^ SooT«-rv (Medical Sectioxi) (at Medical Sooiety 

of l*ondon, J1 Chandos Street. W. 1), at 8.80, I>r. It. 17. Gillespie ; 

Personality and Psychonenrosls. 

□rffCf/lSZFAV, OcTonan 36. 

XMsrz'rcx'rcon- ob Mzm^ixxo EijN'iinwRans (Annual General Meetlna) (at Geo- 
loiyical Society), at lO a, m. 

Iron an^x> SraKX. iMw'n'ruTXE (At Sxig;ineex"s’ Club, I3lrxnfn£;hAzn), at 4. 

J- O. Pearce z Xl*e IJse axid Interyiretatiou of the Transverse Test fox- 

Cast Iroxi- 1^. G. Pfoil : The Change in Tensile Streng^th due to Ag^eiiiB 

of Cold -drawn Iron and Steel. S. 11. Itees : Some Pxoperties of Cold- 

drawn and of Heat-treated Steel Wire. 

CMinn-STonv SootKry (at Itoyal Sanitary Institute), at O. X>r. C. J. 

Tliomas : Child Study and the Health of tlie Child. 

Ins-riA-cTTioiv OB HSi.xBc-rRXOAX. Kmojrjsbrs, At 6. Ijt.-Col- It. Rdyycuxnhe ; 

liiAUKural X*residnntiAl Address. 

lRS-rirruYXO«r ob Oivii. ICroxrkrrs (Yorkshire Association) (at Hotel 
Metropole, X*eedw), at 7,30. — Prof. W. T. Oavirl : Address. 

Rovax. Sootrxv ob Mroicirr (Groloisy Section), at 8 .S 0 . J. S. Joly e 

The Cystoscoyie, 

CoivR OvKiv M A-TXAmciis' Assooi Axioif (At Hotel GrcMxt Central). — Annual 
General Meeting;. i 

y, Ooi-ORKR 26- 

Rovat. SocxRxy t>B Mtcxxi«.*mB (Gisease in Children Section), at 6. Prof. 

Taillens ; l>>syxe]»sfA in Cliildren. 

Royai. Conr-Boa ob Suroscobts ob Krox-aro, at 6- Sir Artliur ICeitli : 

The X>M veloniuerit of the IXuniaii E*«>ot anil its lleai iuK on Oluh-foot — - 
illustrated l>y sy>eci«»ena. 

iRs-rx-rxT-rxoR ob Mkoixarioax. ]SROTRaicx«.s (Infomial Mc^eting;). at 7. It. C. 

Macdonald ; Mecltanical X'lant in (ias Works. 
iRsxixuxxoR OB IS i.*axRiCA I. ICroxrkkrs (North - lOasterii Students* 
Section) (at Armstrong; C<*lleg 5 e, N»'wc astle-on-Ty ne>, at 7-X&. - 1 j. B. 

IXarnier ; Post Oftlce Telephones and the Puldic. 

J X7RXOR iRsrxYtmoR OB Broxrkjbrs, at 7.80. — O. W. Tooki'y : Ij»ixal X*ro- 
tectioTi ftir Or I (.finality and Invi-ntion. 

Royax. SooiRxv OB Max>iciRie < Rpidemfolojiyy- Section), ab 8. — Gr. P. K. 
Pretnantle : The Aubliority of X'arlianntnt in Relation to Kiiidenrlc 
lifseaso <X*resldent ial Address). 

IRS71XOXIOR OB C IT K M I ' ' A I. ICr Cl 1 M KKRK (at. Institution of Civil ICntxineers). 
I'rof- A. Ij. Mellanliy : Kluid Jets and their i^raotieal Ayiiilications. 

OoxoMEK 27. 

Sottxxx-Basxrrr XJrxor ob Sen x-rc; Socjtbxxks (Autunin Meeting;). — 

Visits to Croydon Aerodiome and Aft'-l*ort, and to XVlii tgeift's Hosyiital, 
Croytloii. 

PGail_lC L-aCCSTUMBCG. 

.s'-'l jTC/ / i*/>vl y, OcJxoMien 20. 

Horrimar Musrxtm (Porest Hill), at 8.30. — Miss M. A. Muri-ay: HculyitUPi 
in Ancient JE|;yi»t- 

MOJVGA y. Oc'-rCRBR 22. 

Rtoxiborxi Co£.t,«oic Bon. W^OMXER, at 6.16. Miss Cat-on-Tliorni>son ; lEC-stcava 

tions in tlie Kayuin Oasis. 

7*rr y, Ocronan 28. 

Royax. iRsm-nYR ob Pt7»x.xc Hibax.yzz, at 4. X>r. A. T. Henderson 

Studies in Astliiiia and Relat-ed X>Ssesses. (1.) KtiolORical Kactors: 
Anapliy lactic and Allerg;ic Phenomena (llarhen Ijoctures). 

ii'A'OAy^.s'/xyl y, Oc-T-ORJBn, 24. 

Royax. iRSYX’ruYxc ob X*obi.io llicAX.Ttx, at 4- Gr. W. J. 0*l>onovau .] 

Occupational Cancer of the Skin. J 

Il.iRra*s Oot-x-KUK, at 6.30. — Prof- A. J. Allxnand : The ROle of Chemi»fcr/j 
in the X^ife of the Nation. | 

THZTIiSH^V't Ot.TO»ER 26. 

Royax. iRaYiYUT* ob Rax-i-xasar Aroxxxykgyb, a.t 6. — T. Grub : I^uhlic IXealt 
Guild tnges axid Recent Inipr-ovenient in Town I >ov©lox«xient in Hweil* 
(Chaxiwick l.,ecture>, 

Grx>borx> C 0 X.X.ROIB BOR WoBxxcR, at 6,16.—— Miss M. J. Tooley ; TI 
Sanctincatioxi of Travel (KJarlier Middle A8<’«>* 

Gk«i>m IJr 1 V krsi yv, at 6. 16.— P. Ti. Wlthex-hy z The M;ebho<l of Producii 
the Tfmsa. 

Norym AT tf-i-roR Poi:.YYaoxK>rx£: 1 r»yxyt.jyjh;, at S. — Gr. G. Nortlxcott ; ICnjptl 
eering; Steels and their Treatxnent- (Succoedlng; Geebure ox» Nov. 1.) 

JfJBiGA y, Oe-ronan 26. 

Rovai. iRSYrYUYR OB I^CRX-Xo Hkax.ttx, at 4. — l>r. A- T. Hendersoi 
Studies in Asthma and Related Glseaaes. (11.) Clinical Studies of t 
Asthixias r («) Simi»lo or Hncomplicated ; (/>> Infective and Refle- 

(c) Astlimatic Groncliitis (HarXioii Geebnres). 

SAJ'tTGGAP, OOYORlBR 27. 

Horrirar Mira£:uR (Poreat Hill), at 8.BO. — M;is8 M. Rdlttx Garhaxn : 
Moutex«eg;rlx« Gallsd Of Old Ivife. 
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'E-’COiaocillCB o£ 3tAiPi<i«rcttsfcai.<:io*i-* 

^ * 3 f reoaaa^ of tHo \AeN^o«;^iAlbion 

hn CrlcbBgow, Mx- O. Xje> lM[a.i£3t>ye rocMci a 
f>o ^ (IKoorkomio Soie^rtoe 030 

** Siiai:l<iaT*< 3 i»at>io]n. an.<i it>» Kooitoncxic UosIb-** 3 EdC<s 
st>atedL ongmoorn axicl mHjrty progressive hosixiei^ 

0X00 are, geoorally spoaltioig, x^soov ertoci t;o tihe ixeoe- 
fit>s of st}aocl.ar< 3 isa 1 >ioo, oarriocl oot oat.iooailji^ wit-h 
■fcfie st-riotest- preeaobiorua to preveot ioterfereoee 
with ioveotioo aocJ dLosigo aodl wit>H projxer arrao^e- 
meots for review aoci revisioo wlaeo praotieai e^fc- 
perieoee aoci progress dietate. 

Hioeo tixe War, the prodLociixg ooxiotries have heeo 
foroecJ eciooooxic pressure, aoci the hope of io- 

creasiog their ejcport trade, to give far greater 
atteritioo to this sohjeet thao hitherto, thoixgh oo 
oouotry' has giveo it greater atteotioo. or oxoro 
pohlioity' thao the Uoited States of Aoxerica. This 
will he appreoiated wheo it is stated that io 19>2€5 it 
w'as estimated that roore thao ooe aod a half loillioo 
po 14 ods werc^ expended io that eouiotry oo staodard- 
isatioo. Xt w'as state<i theo that there were live 
oatiooai staodardisiog bodies, ox ore thao | 0O trade 
orgaoisatioos, aod ox ore than SO goveromeort 
horoaox doing staorlardisatioo work of ooe sort 
or another. >ro dooht there has hoeo eonsider- 
able overlapping of effort, but large* eoooomies 
mi4st have res tilted or the work would not have been 
undertaken . 

lo ISurojxe, while we io Oreat !13ritaio have the 
oldest oatiooai organisation, f Xeroxaox has probably 
the largest scheme of standardisation, aod is io-' 
fiueociog the whole of the Oootioeot io that direc- 
tion. It has often heeo stated that the Oermaos 
thereby hop© to capture the export trade, especially. . 
of the eogioeeriog aod allied ioduatzXes. In Any 
general discussion oo such a subject, IVXr. X*© If^aista^ 
pointed out, it is of the utmost impox*taoce that the 
terms used hy the various speakei:*s should, xf ^ 
possihlo, be identical, or at any rate shouldw|^ppros:i- 
mate to such a degree as to avoid misuodeirstandixig. 

BXost people will agree that oo movemeot lymS 
ever bc»eo so hampered hy its title as staodairdisatioo, 
for the term leods itself to maoy ioterpretatioos. 
It is often, thought to imply crystallisation, whereas 
the movemeot, at aoy rate in Oreat ]3rita&o, stands 
for ao entirely progressive and co-operative effort.. 
3Mr. Iwie IMaistre distinguished between dimensiona.! 
standards aod those of equality, rating, pecr^forxoc^x^ce, 
aod teats, the latter of which enable eompaorlabos of 
tenders to be made. A further division— — a soxhe-^^ 
.what arbitrary one — —of simpliff<twti<:m also ’%o 

opnsidered- ' ' ' 


asB 




THe S'ta.tes Ooxrer*M±ioti.i;, lap -feo pre^ierk-t^ 

ctppoa.x*s to Jh-ave 2re^a.rd£rci i»lmplifiea»^icm £U9 l^lne laaor© 
oommoroici.1 part of i>be proeoss, ctoa.lii3L^ eiolely witjlx 
■fclii© jTo^iiietvioii of tlxe v^-irie-ty of -typos to tiio lofib^t 
possiblo n.T4,m.l>er. XndLusrtria.1 stetri.<la.r<lisa.tioxi, «bc- 
oordlinLig to tKo exporionco of tbe IBritisli EJngixiooriixg 
Btebn<l49bz*cfs .Aosooiettion., providos a,n oq[iiita.l>le» ba-siw 
for tbo oounpanrisoTi of toodors l>y siniplifyimg a-odl 
sto>Ticia.r<l.lBiJti.g botb otx tbo pr odixctioxi sides o-s "woll a-s 
oix tlxo oo»Tix»orcial sido, tliiis boxiofitiTig botK tbo 
prodooor a,nd tHo ctsiisumor. Tlio first pieeo of work: 
of tiie A^ssociatioo, moro than a ejiiartefr of gl csootixry 
a»^o» WAS that of simplifying tlio large variety of 
stool seotions tHen being made. TTliose -wore -finally 
rodnood to 113, tliereby saving at tViat time per 

ton, or a million a year. 

It is ejnite possible tbat in America it may be 
found expedient to mak:e Ic^s and less distinction 
between tbo two processes. In Oreat Hritain ex- 
perience bas sbown' repeatedly tbat witb tbe eom- 
mnnity of iixterest of purobaser and producer recog - 
' ixised^ in tbe work:, simplifying practically alw’-ays 
leads to agreement on industrial standards. 

It would seem tbat tbe greatest benefits are liltely 
to accrue in tboso ixxduetries wbieb are well orgaix- 
ised and tHorefore able to arrive at a consensus of 
opinion of tbeir indxistry on the various problems 
involved. Tbo success of tbe li.fil.H.A., wbieb is 
not a profit-makdixg concern, is in largo measure 
due to its recognition from tbe outset of tbe com- 
mixnity of interest between producer axxd user. 
Its committees are represexxtative of all iixterests 
ooncem €>d- 

In Grreat Hritain dimensional standardisation bas 
not been carx*ied so far as oix tbe Continent, where 
apparently only of recent years Have tbe economic 
benefits of establishing standards of comparison for 
tenders been appreciated. On tbe other band, one 
mixst not forget tbat interchangeability couplc^l 
witb drastic simx>lification bas contributed very 
largely to tbe suoc€^ss of tbe American motoi*-car 
indxistry. According to tbat vast organisation 
known as Oexxeral Motors,” a motor car consists 
to tbe extent of nearly *70 per cent of minor parts. 
In tbeir wrorks tbese minor parts bave beeix reduced 
from 13,000 to just above 2000. 

’W'bat is true of tbe motor industry must be true 
of otber industries, at any rate to a considerable 
extent- In Oreat IBritain, because of our geo- 
grapbical position, our manufacturers are very 
diversified and we are probably uxxable to under- 
take an extensive sebeme of simplification wdtb any 
possibility of economic success. On tbe otber band, 
a ji^pea'lJ deal could be done, .tbrougb clpser contact 
■'■"/ISO. '30VS, Von. 1223 / . 'N- ;- 


[[Ov^xoBXBss, srr, Xossis - 

''betweeb tbe tedxxiioai and oommeredat departments 
of various bLtrzns. It -would not do, bowever, -to 
merge individua^ty in too mucb standar^sation. 
In fact, wbxie experience shows tbat industrial 
stcindards arrived at nationally, wbieb provide an 
equitable basis of comparison, be it for quality, 
performance, or tests, are invaluable aids to economic 
prodxxotion and tend to simpbfy commercial trans- 
actions, tbere is no doubt tbat -fcoo mucb simplifica- 
tion and staxxdardisation of particular articles bas 
tbe danger of leadixig to sterilisation. 

Mtedieva.! Indian l^atbematics. 

Ar'c/tceoZogricoZ S'bt/r^>€~’y < 5 /* Jrvddtz. INTew Imperial 

Series. V"ol. 4-3, l?arts 1 and 2 : J3ctIcHs7h&tl 

cLTh'hCBCTi.jpt ; ct irh JSd citft^irn4zt'ic^^^ 

Hy C4. It. Kaye. I^p. i v 1 -+- 4:B plates. (Oal^ 

outta : Ooverxxment of India Oentral l*ijl>licatioii 
Braxxcb, 102'7.) 2B ruj>ees ; 4:3e*». Ikaf. 
r ■ 'IHK Balcbsball M.S. is a valual>le and interest - 
-L ixig document in tbe history of mathematics. 
Tbe work of editing it must bave been extremely 
diificult and laborious, and tbe editor is to be 
heartily congratulated on tlie jre-sult, w'bieb really 
leaves xiotbbig to bo desired ixx tbo sliajio of aid: 
to tbo study and apprc^ciation of tbe contexits o 
tbe MS. 

Mr. Kaye is a recogxxised authority ox» tbe bistox*;s 
of Indian mathematics, and tbe w’-ork eoixld xxo^ 
have been in better bands. I*ax*t 3 still remains to 
be published, bxit I^arts 1 and 2 now before us maki 
a handsome volume of largo quarto size coiitaiixiii#;, 
besides five j>lates reproducing tbe origixxal text in 
facsinxile, a traixsli-teration of tbe whole coveriiii 
52 pages, illustratioxxs of the script of this aixd otl 
M.SS. for tbe purpose of comparison, and a vci\ 
comprebensive introdnetion of 90 pages, giving 
ooxxspectus of tbe work witb all necessary elucid 
tions, historical and otherw^ise, save for a mon 
detailed discussion of tbe laxigxuiuge and script wbi' 
is reservesd for I?art 3. Obap-ter i. gives tbe sto 
of tbe finding of tbe M.S., Obaptc^r ii. a descripti< 
of tbe xnaterial used (bircb-bark) and of tbe prose 
condition of tbo M^B., Obaptor iii. tbo order of tl 
loaves ; Obaptor iv. describes tbo coxxtents general 
and classifies tbe problems in groups, Obaptor 
is on tbe exposition and method, and Obaptor 
contains a complete and detailed analysis of tl 
contents of each group of problems. Obaptor' 1 
deals -%vitb tbe measures used in tbe MS., Olx^P 
yiii. witb tbe sources, and Chapter ix- wdtb tbe 
pf tbe Mrs. and. tbe d 4 Bbte of tbe work* "Woft tb;e 
tdrianl of matbomatics uxxaoquaintod -i^tb Sans' ^ 



Oorxrossm.. 2r7,. • 

'<i]3iC» owwon taal oba^tHBXw turm i'v,, -v*.. 

sri., iae. 

Wfiua ^oTajasci ixi ct. ^eld xxe^BLr 

IVla^rdUsuin., 01 : 1 . “tlx^ f3^o?nitii^e^l^ of !!Cxx<3.ieb. 

plGM30 'W'Cfcs jTLoaur a. -wesll, wititk. J3.0 t;3P«w3o of euny l>vii Idling 
ti.€»£bi* i-fc- So fjrffciafilo w»s "fcKe» MIS, ^liar-t fiodox* 

Llofttiroyod ^airt> of it; iix -teulesAjiLj^ it; tajp, THo jma.t;€«‘i-ia.l 
i« tbirclx-laa^jrlc ; fitlkout; taovoo.t;y loa^-vre^s loft;, 

tliOTa^li aoiTko of slj*o imoro soi^a/jpa. A fovr ctro 

• 4 t>ii.olc t^>^of.ia.or, t;KoiLaf;?l:i if* xoi^fit; \>€?- y^oauil^lo t;o 
:»<i>£>a*x*ia>t>o tili-oinn.. Tho 2MLS. 'w'€».a t3jr«t; jgi'V'on t;o tr.lxo 
La/t*o X>r- JE- S, HIootoIc?, t;lioTi Hofbd of tiic* Octloxittysi, 
IVl'€bdara,«a. , t;o l.>o <loci]t>lioroci a^xxd ^ololialioci. XJkxr, 
HTooiranlo 'WTr*ot»o a* doaoidfifioxi. of it;, weua j>ui.l^- 

IjHlxoci. ixi. f-lxo Zn^iin-rt ^ ntiq’u.tM.r^ in. 1 SS3 ; t;lai« Ijlg 
followed XI X> Ib^y a, f«llox* £bOooujn.t;, irxolxtcliTx#^ a. t;x*axx»la- 
tiojTL of a fox^ loavoa, 'W'hicsli aj^pe^aroci in. tlno aaxrxo 
joxir-xjial iix. IHSH I >t'. IHoorxxlo aliso analyaod a oorx- 
-.i dor a >>10 pax't of I.H 0 t:o3ct*, l>xit*, l^oiog pi'ovci'rxt:;®*! 
froTix oanryiii^ 011 fc lxi« iot;orxt;ioix of pol>lialtixx^ a 
oomplot;€- odifioTi, lie* lxarxdo<l ovor most of tlic* 
iiiatorial to tlio pi*c.*soiit oditor, ’W'lxo nt lii« T'oq[wost 
titxdort ootc. to c*aT*ry oxi tlio ’W'orlcr ''E'lio IVIS xiv^as 
prosootod l>y J>r, Hoomlo to tlio liodloiaix Li l^rax^y 
111 llK>i2- 

l>r. JHLocM'filc* t Hoi.i|E!:lxt tHat tlxo JVIS. ooiiltfl not Vie- 
Uitor tliaxx tlxe^ ton tlx ooixtnry, l>nt tlxat it was a oojiy 
of nxx orij^ina! troalis© w'^liiolx nxif^lit ^o liaolc so far as 
t Ho tHird or foxxrtli x'oixtxiry. IVtr, liCayo Has g:ix;^otx 
Ljco^^ci. x'oasoxis for q[ xxostiorxin^a: tlio lattor viow and 
for l>olit*vinpc tliat tlio datc’^ of tlio MIS. is j»rol>al>ly 
^iHoixt tlio twolftlx ox*ntnry (tlxo c-oixlixry of I31xasleara, 
Horn. 111/1, and Onxar Klliayyam). 'T’Jvo troatiso is 
iiiicixji.€‘s tioxiexHly Tndian, l>xit sliow-s traoos of vsrost^m 
iiillxAorKio. AxxxoTXfT^ tli<* ixnportaxxt tilings for tlxo 
lii'^torian of mat Ixc^iixat ic-s arc* tlic* follow^in^r : 

^1- ''rixc* arit lixrxc'tioal xxotatiorx is on tlio plaoo- 
N^alxie* systx'xn, «b»xd tHc*ro is xxo soxxxrd e^vidonoo of tlxe* 
L^mploymont of sxiolx a systom oarlior tlxan tlxo te^ntlx 
c'c^ntxxry in tlxf? oaso of insoriptions, tbo olove^ntlx in 
tl»o oaso of ooins, and tixe* twc^lftlx in 

25, rriio oarly Xndx axxs (aft^r AryaHlxata axxd 
V'araixamilxira, fiftli and si:x:tlx oontxxrios) xxsod the* 
wostorn sc^^cagoslxnal xiotatioxx for astroxxomioal pur- 
poses, Hut not in purely aritlxtnetieal oaloulatiozxs. 
'Pile IVEuslim xnatHematioians, on tlie otHer Hand, 
<Hd employ tHIs notation to express ordiixary 
Iraotional cjuaixtities. Now izx tlxe I&aH:HsH0*ll MIS* 
there is an example of tHe transforxnation of an 
>rdinax* 3 ^f ra otion ecj^xaLivalezxt in sexa^esintal 

'aotions, namely, ««* fl H- S* -H 1 O^* -H 33»** H- 

3. Our JMTS* eoantnonly esnploys ^ znetHot^ for 
olitainin^ f>o a< 3 ,uare roots wHioIH 

No, Voxu: 1^3 


ea^ 

-not Xndiani •/'■*3PJhfis -metHod 4 giv*es .‘.for' -tHe first' 
^IPIMC’oxlmation to tHe sdxSd ex|^ 

f^ltxn .d H- <fe/S-d ), and. our treatise re:|ptiariy tHis 

rule C^y for dBndlng^ and (_l>} for deduoin^ frozn 

a seoond approximation , tTHe rule is OreeH, for 

Itteron ^ives its equiAralent, and tHere is no douHt 
tHat it -was used Hy ,AroHimedes and otHers mueH 
earlier. On tHe otHer Hand, tHe rule does not 
appear ixx any Xndian worH Hefore tHe sixteentH 
oentury. THe ap^iear aixce , tHerefore, of tHe metHod 
in our MIS?». is proHaHly dxxe to direet western., and 
possxHly MLuslixrx, infixienoe. 

-t. Tw»-o xnatHenxatioal symHols are employed. 
One is a sl^n for tHe unlcnown cj^uantity -wHieH is • , 
tHe same symHol as is xxsed for zioro. THe otHer is 
a si^xx fox' ‘ minus,’ w^HioH is, stran^^ely enoxx^H, li|s:e 
oux“ sign for -h , Hut is placed after tHe mxmHer 
affected ixxstead of Hefore it. THe ox'igin of tHe 
latter sigrx Has not Heexx exi>laixiod ; it would He 
rasH to idexx.tify it witH /fV, X>iopHantus’ .sign for 
* xxxinus.’ 

THe tyjxes of fxroHleni solved ixi tHe MTS-., xnay He 
classified tlx us : 

1 , ?^ystems of linear ecjxiatixxxxs of tHe type 
^'x -+- irjj =*arj^, -f :x;.^ -i- «« odd), 

axxd otHer systems of tlxe same type as tlxose of tHe 
farixous ISpantHem ■” of THyrrxaridas tHe Tytlia- 
goreazx. THe ^ctlsi, is one of tHe xnetHods of 

solxitioxx- 

2. Two linear evaluations Hetw^ex^n tHree uxxkxxo'wx'xs 
are solved in positive integex*s. THis proHlem, 
w-HicH appears to Have ox'iginated ixx Olxixxa so early 
as tHe sixtlx century, is not else wdi ere on x^cord ixx 
lixdia Hefore MLaHavxra <xxintH century), Xt wras 
popular ixx ISxxrope in early xxxedieval tixxxes, and 
later Hecanxe kxxow^xx as tlie or 

3- THere are easels of indeterminate eqxxatioxxs 
of tHx* secoxxd dc^gree, x>ne Ixeixxg of X>iopHaxxtine type, 
solved as ixx lI>iox>Hantus, and anotHer Heing 
set/ — tzar — ht/ — o — O. 

■4r. MLotioxx-proHlems aHout persons moving at 
different speeds and nxeetiixg or passixxg one 
anotH er . 

Quadratic ecfuatioxxs axxd approximations to 
s<ixxare roots. 

H. fcieries, especially axritHnxx^tioal progresaloxxs,. 
xzxelxxdlng tHe detexrxn 1 nation of tHo nuxxxHer of tearms 
wHen tHe first terxn , tHe ooxnxnon di:6feienee, axxd 
tHe sixxn of tHe terxxxs are given. " ' . 

T. ■proHlems of eaxnlxxg axxd spexxding, pro^t axxd 
loss. 

S, IMiseellaxxeoua pixxHlexn genex^Hy S4&lyed Hy 
of ■/ .■ /. T., X^.-- M, 
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'V ' 3rAe of* Sy t>Ho. lWtc» X>r. '3?13 lOi bus 

:F*ift>lEii cKii’feioia-, e»c3Lit.eM^ Isy X>arof. AJU sd 
VST. I?ortor*. 3P]p, acaciv -h 64.3. (T^ondLootx : Ma-OMai] vxx 
aictLd C?o., 1.02:6.) jne^tv. 

X !N oouir»c» of -tiono evor-y soioxitifio laool iis 

ovort^akoo. 1>3^ of t-Avo fa'tos ; if* la]t 

irLfo olativioii. ot" if* is oariLon.isoci as a oiassio. Ixx 
filyo l.a'ft>e»T' oaso flioT'o is alw'a^s «• ■fcoxxijpfat.ioxx bo 
oact>03:^d lf«s workio.^ lifo l:>y fbo issti<^ of re* via ^<1 
a-M-d Maocl,o**xi.iseK:I otfiifcioi:is. Tliox-o is, of ootir-so. o 
objoofiion f-o t>liis so lorx^ as t/bo atifbox* birinscp-lf s 
ablo fo inxcioi^alco it>, bixf aff^r bis cleat-b if l>oooxx s 
iixojroasian^l;y diffiotxlfc fo fxxso fcbo aclclifioixs wi b 
fbo oi:*i^ixxal ixifo a bc>mo|, 5 c^xxooxxs 'W'bolc*. Tbo tx< v 
* T^jrosfoxx ’ is fbo fiffb c^clifioo artel J*rof. .l^orfor* t: o 
t:l:%|x’cl ociifor-, so flraf if would nof bav€^ bc^ a 
si3ur‘;ipz'islr]L^, irx viow' of ■tbe-. <lovolr>^>ULtoin.f of t; o 
iBUxbJoof sinoo ISOO, if fbo * joijxs ’ bad sbowar be s 
a^d fbearo. j^s a mxrffor* of faof flio^r arc* lc=*ss ovide > 
-.^vbaxxirx.fbo jxrovious odif iorr, in sjxifo of fbo e>3<; t-onsi ^ 
f3a.odlfxoafions for wliioli flie^ x>rc^oixt> odifor t 

Ties bas w’isol^^ romoved, for o^canx^^ 
all diroof iixdioafioixs of inforytolafoel maffor sxi 
as woro rafbor mxnooossaril^r ^ivorx b>" bis y>i _ 
dooossors. T'bo now dJai^rams aro rxxoro oasil; 
rooo^ixisablo, sinoo tiho 3 r aro all blaolc on "wfaif . 
igronnd, -wbilsf l^rosfon^s aro noarl>^ all -wbifo oi . 
blaolc ^^roixnd. Tn ordor jxarfljy' t>o oomjponsafo fo * 
fbo considorablo addifions l»o bas madc-%-, l^rof 
■ l?ort>or bas romovod sonxo maffor, rnainl^r matibo 
mafioal, wbiolx will cjorfainl^;^ ixovor l>o nxissod b^ 
f nxajorif ,v of roadors. 

T*no now' maffor falls rnainl^^ ixndor t>bo Hoad o 
jib^s'sioal ofxfios, buf sorno additions aro nr ado ii 
jg^oonxofrioal oyrtdcis also, not>abl>' in oonnoxion xvifl 
flriolc loixsos and fbo fboor,v of aborrafions. 'T'bi 

is all fo fbo good, sixxoc^ fbo original vorsioix wa; 
dooidodly wroalsL in flioso diroofiorts, bnf fbo froaf 
moxxf is sfill x*afbor briof in oonxyrarison wifclx fba 
aooordod fo otbor soefions of tbo sxibjocf . A.nofbo 
fojxio 'wbicb eyxxifo jixsfiiiably olainxs nxoi'o syrac*' 
fban formorlv, is tliaf of rosolving yrow^or of oytfic^a 
insfmnxonfs. Tn ordor fo avoid fbo ooinmon 
ooxxfxxsion bofw^oon fbis q[ixanfif>^ axxd a f of ally 
difforonf oxxo, fbo so-oallod ‘ rosolving yrow'or 
of sjpoofrosooyros and' inf orf oromofors , fbo form 
* obronxafjo rosolving yxbwor ’ is infrodnood fo 
dosignafo fbo laffor. Tbis is an innovafion xvbiob 
sbonld bo woloomod and adoy>fod by all foaobore 
anel sfxxdon:!^^ of fbo siibyoof, jxarfioxailarly as l?rof. 
T^orf or bandlos fboso- in4efcf>f ors in Inoid and rixasf orl^; 
fasbxon. 

3K^O^aOT6, vof-. X2^21 



*X?bo sooflon on diif raofioxi bas boon largoly rooac 
wi-fb fbo vlowr of disfingulsbmng znoro dofinifoJ 
fban is nswal bof w'oon fbo JP’rosnoT and .IBVannbcxfc 
fyytos of fringos- fSoxno imyroxTsanf addifions ,bs*ip 
boon nxado fo fbo fboory of fbo diftraofion grafim 
fbo disoiission of fbo infonsify disfrxbxxfion boin 
osy>ocially valxxablo irx viow" of fbo rnisoonooy>fioi 

wbiob aro yrrox’^alonf amongsf sfndonfs rand son 

ofbors. Tbo nowror inf orf oromofors (J?*abry-T*oro 
l^xxnxmor-Oobrolco and oobolon) aro adoeyxxafo] 
froafod from fbo ytiiroly fboorofioal jpoinf of vio’v 
bixf if wronld bavo boon vory insfrixofivcr fo brir 
oixf nxoro oloarly fbo rolafionsbiyrs bof wooxx f bom an 
f o ooixf rasf f lioir jxroyxorf ios in sonxo dof ail . TT 

doforminaf ioix of sfollar diamofors by JVfiobolson 
infox-fox'oxxxofor inofbod is xxafxxrally fbo sxibjoof < 
an addifioixal soofion, arxd fbo fboory is yxrosoxxfo 
in a vory xxoaf axxd oonoiso forxxx. An aoooimf 
also givon of IVliobolsoxx’s vory rooonf ixxoasxiroxixoni 
of fbo volooify of ligbf . 

Of fbo romainixxg clxango-s, fbo rrxosf imytorfai: 
is an ox-p*xnsioix of fbo froafxnonf, jprovioxxsly vox 
bx'iof, of fbo oloofro mag no fio fboory, so as t 
ixxoltxdo fbo yxboixonxona of rofloc*.fioix, rofraofioj 
disyxorsion, and yrro^xagaf iorx in orysfallino xriodij 
Tlxo nooossary syxacro for flxis is ai>y>roy.>riafol 
sooxxred by Judioioixs abltrc^s viafion of fbo olasf 
solid fboory. A minor r^oform, bixf ono wbiob w'i 
bo a groaf boon fo fbo assiduous x'oador, is fbx 
indorc roforoxxoos arc*, now' fo yxagos ixxsfoad of t 
soefions as formorly, buf fbo laftor sysfom is sfi 
rofaixxoel in fbo foref . 

Tboro aro a fow' trivial misyxrixxfs, axxcl in sc*vox'i 
esasos roforoncjos fo ofbor soefions aro orroxxc^ous o 
aoeouxxf of fboir having boon x'onixmborc*>d. Tli 
y>roduofion is oxxfiroly adxxxirablo, and if is l>oyon 
q^xiosfion fbaf fbo value of tbo book bas boon vox 
eonsidorably iixeroasc-^cl . iSo bas fbo yxrioo, buf b 


l&xp’erixxxenfSLi Z^oologry. 

, E^y Trof. T. TT. !ML organ 
T*y>. 3 ci ■+- 706. (Now TTorlc r Ooluxxibia TTnivorsif; 
Tross ; JL^ondon : Oxcf ord XJnivorsif y Tross, 1 027 . 
37^. Od. nof- 

U iNT'XX- cyxxifo roeonfly, oxcyxorimonfal tnoTbocl 
in 5 Boology wj'oro rosfriofod fo oofnytaraf ivo)^ 
isolated fxolds of rosoarob and fboro sooxnod lit i 
•prosyroef of fboir ajp^lioafion fo yxrobloniua of gonora 
inforoarfc . TTor batf a eonf ixry fbo ooxxcsojp-fs of ^bylo 
gexxofie xxioirytbology; nof^ oaexl^ xnain.taii3C»od owi 

infrixxslo Inforosf bixf , aliso ^€?fro' ‘ fbo ;«b«xroo 
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o^er*, ixH€> sii:>ia«i»tiioinL ^ xiatoro xizi.oox*i^izx. □DHoir^ s&exja.ei 
-to I^ei et •toxijdl;&ix<55r tio jre^Cbxrd MacMP^f^liiology cls &. soIohloo 
tlx« ciayja of ■wiiioix euro ovor, CbricL tio x^o^ctirdL oxi>€>jri- 
m-orLt; tiLts «. moiro xrijgor-oia.s etzxdl Ho^joful aoixroo of 
2 joolo^io«Ll difiioovoiry. .AJLrE]LOst> at tlxo oj>oxiinLg of His 
caroox*, a asooloj^st is faood -with, altoimativo j>oiTxts 
of viow- ; Is it> tooi-o fr*t3.itfial to loolc ■«. 5 >oia. oiTigaxxisms 
as a soarios of ovolxitiouary axi.d mor‘j>liLoloj^ioal -uiixits, 
or as d^yrnamio systorxis tHo oHao^os of -wHicH aro 
tiio«risolv^os olxxos to tlnoix* origin and HolxavioixT ? 

THoso -wixo Havo folt tHo insf>lration of tHo oldor 
mot Hods may, j>orHax>s, rigHtly disc omit tHo oix- 
tliixsiasm of rocont years for no'vr conooj>tions and 
for now tocHni<g[iio. THo x^Hylogonotio x>omt of vio^v 
lias, in tHo j>ast, ostaHlisHod a sorios of facjts nn- 
jiarallolod in tHo liistor^^- of scionco, and tHoso facts 
most inovitalily lio at tHo fonndation of all onr 
Iciiowlodgc. THat moryiHology slionl<i coaso to 
tlomand oacclnsivo attention is, novortHoloss, a 
iiatixral stago in tHo ovolntion of Icnow'lodgo, and 
tlio claims of oTcjicriniontal ssoology to-day aro 
iioitHor more nor less tHan tlioso ^’v^^HicH Have arisoxx 
ill tHo History of all o>^act soionoos. 'W"o oanxxot go 
»>n Ixnilding foxxxxdatioxxs for over ; sooxxor or lator 
it- is jxrofitaHlo to oroct xxioro amHitions strxxotxxx'os. 
leasing a study of function vi|>oxx a Itnovwdodgo of its 
foi*m, c^xj>orixncMxtal s&oology claixns to give a doox>or 
iJisigHt into tHo stmotnro azxd HoHavioxir of a livrirxg 
oiganisixi . 

Jt is a striHiiig triHtilo to tHo snocoss of its oarly 
hilioixrs til at tin* now slxoxxlci staixd its 

trial so soon Hosfox'o tHo ostaHlisliod advocates of 
inorpHolcjgy , w-lxo riglitly will not tomjxor Jxistioo 
\\ itli mistalcon sontimoxxt. 'X'Horo can l>o little 
<U>ixHt tHat in tHo not far distant fxxtxxro, HotH 
niorplxology axxd o3c:j>orim©xxtal zoology will fixxd 
tlK’iir commoxx level "wHorovor zoology is l>oing 
tiiugHt, THo day %vill oomo w^Hon mox^Hologist and 
c-x:x>eri mentor will realise tHat tlxeir goal is tHo sanxo 
altlioixgH tHoir linos of apx>roacH ax>x>oar, at first, to 
(livei'go. ITor tlxo moment, it is more jirofi-taHle to 
sttok. for common gro xxnd of ixndorstanding tHan 
j to provoke ixnreal, if not mxfriendly, criticism. 

tHoso wlxo love oxcixeriment, and to tHose w'H.o 
to Help Hy xxxxderstanding a novel point of view', 
Prof. JMorgan’s Ibook is of more tHan xxsxxal valxxe. 
For tHo first tixrxe, aix axxalysis of tlxo living omHryo 
tas Heen xnade Hy one w'Ho is not only porlxaps tHo 
sa*< latest of living geneticists Hnt is also a pioneer 
ol ex^perimental zoology. . Tlxo valxxe of tHe Hook 
Hot only lies in a ricH acoxxmxxlation of facts Hxit also 
ill tlxo point from w'Hiclx tHese facts are vie*wed. 
Th e living emHryo is xxeitHer a series of microscopic 
actions nor is it an amorpHons mSss inside a test-- 
3Mo. 3070. Von. 1:^253 


tuHe. 3dMroxxgHont tHe pages of tHls iSook tlxere is 
a deligHtfxxl aHsenoo of 'tecHxxical ^on<^it,, J and a 
commendaHle lack of wearisome xnorpfiQilt^jy- jB'or 
tHls reason tHe Hook w^ill He read w^itH plea^nre and 
deligHt Hy tHose w-Hose views are w-idely difierent. 
^Relevant facts are not eacclxxdod Heoaxxse tlxey are 
old, Hxxt w'itH. critical aHility of a IxigH order tHe 
axxtHor welds togotHor data fronx ever-w^idening 
fields of reeearcH. 

-F'ew specialists wrill rc^ad Trof. M! organ’s work 
vritHoixt finding points for criticism . Some vrill 
read -witH sixrjxrise tHe cHapter devoted to tHe 
mecHanism of organ formation, OtHers will find it 
difficxxlt to afford sxxpport to tHe view tHat tHere 
is notHing in tHe oHanges in sHape of tHe different 
parts of tHe orxxHryo tHat is Heyoxxd tHe raxxge of 
excplanatioTX of ox*clinary axxd cHonciioal 

processes. Xf Hy xneaxis of sxirface tension and of 
sweilixxg w’-e eaxx ac^count for so many of tHe ixxitial 
stex>s in organ forxxxation, it scf^ems not xxnreasonaHle 
to expeet; tHat a fxxller know-ledge of otHer cHanges 
xnay fxxrnisH ecxixxdly simple solxitioxxs.” 

THose remarkaHle statements seem to He Hasod. 
on a very doixHtfxxl xxnalogy Hetv'eexx a living 
gastrxila axxd eertaxn very simple oolloidal systexxxs. 
.Analogies of tHis type, tHoxxgH ixxterestiixg in tHexn- 
selvos, ax*o llaHle to He dangeroxxs and deoex^tive 
guides. No simple excplanation of Hiological 
pHenomexxa is likely to He trxie, nor sHoxxld it He 
enteit-ained ixnless oapalxle of e3c:x>orimential proof. 
One feels tHat, at times, I*rof. IVIorgan’s exxtlxxxslasxn 
for new' xxxetHods leads liixxx fxxrtHer tHaix is generally 
regarded as safe. To laHoxxr sneH criticisms w'oxxld 
Ho mxf ortxmate . To rxxn too fast is Hotter tHan not 
to rxiix at all, and 'wHen tHo pace is set H 3 ^ a xndfH. of 
oxxtstanding aHility, it is for xis to follow^ if -we can. 

To I^’of. IMorgan tHe valxxe and sigxxificanee of 
eacpex'ixneixt Has loxig l>een oHvioos, and His Hook w'ill 
do xxmcH to estaHlisH and ooxxsolidate a growling 
science. It is tHe first attempt to x'aise, on tHe 
f oxxndations of morpHology , an edifice not xmwortHy 
of tHo past- «T. O. 


Oottoxx 3.xxci Spinning*. 

ojT iDo^to-n^. I^y 30r. W. X^a'wronco 

Sails. JPp. x^evii -+- 3TO 18 plates. <l.K>ndon : 
JTdaoxnillaix and Oo., I..td., 10:28.) 20«. net. 

T woxxld not He correct to desoriHe tHis Hook 
eitHer as a texsrt-Hook or a rresearoH report i 
nor yet even a pHilosopHioal discoxrrse z for it is 
sometHixxg of all tHree, and., witHaJL, xamdoxxHtedly 
tHe most interresting and stimxxlating tHat . Has Heen. 
■written rotindl tHe, sxxTbjeot of cotton. A.s tixe antHor 
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Two 3EI- ^djriaox cutLcl HI- Hin-tiOir- 

xn^Lirxxi;, <lo£kl 'witli 'fcrctvol in, lESoixfitdLor', £ix>ixil eac^pcsirionoo 
j^£i.in.o<£ on rooon.na.issa.nccs f>rT±j>& in X02^ ancL X 02 S. 
-A.lt>iionglii ‘fclioy' s£at>cs t>li.at> -fcnefir* visitis 'woircs com- 
I>ai'a‘fcivd 3 r sli.ort>, £> 1 . 03 ^ aj>j>oar £0 Have gaincci a 
good general fenow-lodge o£ •fcHe coxm'fcry', it>s cxxst>oms, 
and xneans o€ i.raixsx>ort>. N". Id. vaia X>oominclc 
and H. «T. SoHniliixg, mining geologist.s conjxeotiecl 
xvit.H tiHe XJxiLion JMLi,ni^re dxx Haixt> 3Kat.ajxga, deal 
'wit.H t>He IEast.ern Odjxgo iix a nsefxxl artiiole w'HicH 
snpixlomeixt>s l^Hai. 011 . I± 2 ast. >\frioaj, l:yy I?. A. Wagrxer 
and T- G. Trevor, inolndod ixx *t-He first, volnme of 
t/He series - 

'In t>He nx-fcx'odnctor^r seefioxx of His artiiole (in 
German) oxx xxort-Herxx iVXanclxxxria and fHe .A.xnxxr 
and JMaritiime Trovixioos of flio H-nssiaxx i<^ar JEasf, 
IE. E. .AHixerti Has condensed a large anxoxxnf of 
detailed informatiorx concerning tHe ^H^rSical con- 
ditioxxs of tHe regioix, arxd illxxst.rat.es t-His accoiirxti 
several sHetoH -majxs. HotH tHis ixxforxrxatiion 
and His review of tHo jxrogross of tHe t.oi>ogra|xHical 
and geological sxirve 3 r of tlxe region sHoxxid l>e xisefxil, 
since mxxcH of tlxo literatxire is ixx Hxxssiaxx, as sHow^n 
Hy His HiHliograjxHy. Eq^ixally detailed is His 
information coixoerixing sxiitaHle eqnijjment, con- 
veniexxt cexxtx'os for exjxloratory worJk:, prices, etc. 
THe last axdiole, ixx w-Hicli «T- 13. fc>orivenor deals vdtlx 
some asjxocts of travellixxg in tHe IVTalay It*enixxsixla, 
is sHorter and less detailed tHaxx tHe otliers. 

dcr Jr*J^i<zrhs.&'n^'rh€Ltc>rri.'iCr. HeransgegeHon 
von Trof . Kl- i.«ins Hanox* . AHteilxxng 3 , Toil : 

JHt X.«ieferxxng lEland jyflct'rhs^^ 

Z'iGh&'Th Von Hr. 3EI. IF*foifIer. 

viii-+-S30. (Herlin : GeHrixder Hoirxxtx-aeger, 
10 gold mariis. 

Tjbtk seiparatioix of j>lant jiarts froxn tlxe jxarent 
organs Has Heen mxxcH stxxdied in more or less 
isolated e:x:axn jxles, Hxxt for tHe first time tHe very 
scattex'ed resixlts Have Heen fixlly olassL&ed and 
considered as asx>ects of one sxxHjcot in tHe aHove 
wox'lc. THo classification of aHscission tissues is 
nxider tHree xnain Headings : tlxc sojxaration of 
•witHering or dead organs (inclxiding tHe fall of 
leaves in axxtxxnxn, of flower -parts after pollination, 
and of axial organs), tHe severixxg of living part» 
wHicH continxxe to function after Hecoming distinct 
from tHo parent (ixxolxxdiixg processes involved in 
vegetative mnltiplication axxd sexxxal 

and tHo patHological prodnetion of tissxxes causing 
tHe separation of plant-parts. summary of tHe 

f general descriptive anatoxixy of aHscissioxx tissues 
olloxvs tHeir detailed oJassifxcation. 

Xn an attexxxpt to define tHe causes underlying 
tlxe formation of tissues leading to tHe separation 
of plant-parts, tHe autHor eixxpHasisos tHo aHsence 
of general tHeories and ooxxf esses tHat tHougH 
artial explanations, ejspecially of aix ecological or 
iologioal (and, it, appears, pajrtly of a telooJogical) 
nature. Have Heen suggested, no unifying w^orking 
HypotHeeis Has yet Heen oHtained. THo need for 
furtHer researcH in diilexrent HranoHes of tHe suHJcxot 
is often indioat^id. THe woric is illustrated witH 
Sfr© text- figures, axxd is provided witH a list of cited 
literature, occupying X© pages, and witH indexes. 

JSiIo. aOT», Vot-. X2251 


[OOTOIBIEllEfc ST, 

of tH& JP*rctotio^ of 

for irv CJoUe-gf^^, CJr^c7^‘n.ia€x,Z 

JSt'u^cle.vht of tHe. 

NeHlette. xviii -4- 044- (X*ondon : OHapman 

and JEIall, Etd., 192T.) 30.»- net. 

Xt is a corxsideraHle time since a text-Hoolac of pHoto- 
graphy x^-as availaHlo for college students of tHe 
suHject, axxd duxing tHat tixne a large axnount of 
investigation Has Heexx carried out, and many 
interestixxg and Impoirtant xesxxlts oHtaixxed. THis 
volume is notaHle as Heing tHe first, at least in tHe 
ExiglisH langixage, to ixxcorporate tHoso results and 
present tHenx in a corxneoted manner. 

We Helieve tHat tHe axxtHor Has Had consideraHle 
experience as a teacHer of pHotograpliy , axxd Heing 
'well ejualified for tHe ttxslc. He lias jix'ociuced a very 
praise-wortHy 'work.. II3eing tHo first edition, axxd 
practicall^r a pioxxeor -witH regard to tHo more 
moderxx do velopxn ents , one nxust not expoc*t tHat* 
freed oxxx from errors, cHiofl 3 »^ ty pograx^Hieal, tlxat 
may very properly lie looked for ixx a s\jl>se<iueiit 
edition. " .AltHougH it is a large Hook, of ooursc 
every item Has to He summaxnsod, axxd tHere is 
mucH sco]f»c for variety’" of opixxioxx as to Hoxi^* tHo 
availaHlo space sHall He dividend anxong tlio maixy 
sectioxxs of tHo suHJoct. We take one exarrxple oxxly. 
THe axxtHor says tHat 'wet collodioix is still ixxx- 
sxxrpassed for line 'wox'lc,^’ Hxxt Hc' does ixot treat of 
tHis process, v-’nicH is im jiortxxxxt, for tlieoretic'.al as 
well as purposes, €^xc*ept ixx a cursory 

manxxor ixx tHo gf^sxxorxxl liistorieal iixtx'ocJ uctioxx. 
XXow'evor, vro 'welcome tHis useful addition to pHot.o- 
grapHxc litoratxire. 

ertel>r€Jtte J^'i^Hr-^oZogtl/ *’ OTeact^HooIc for CJoZte^ej^ rt.-ftti 
til Tt.iz>er.si,ties . * II3y X^rof. Waldo HHuxxxw^ay. J^X>. 
viii -Hh 314. (IN^exv' "Vork : doHix and ^^orxs, 

Inc. ; lEoxxdoxx : CUHapxriaxx axxd Hall, Etd., lOlJT.) 
18.^. Ocf. xxet. 

A:s>f excellent introductioxx to tHe comjixxx'ativo stxidA’' 
of emHx-yology, dealing maixxly writH ^T^t.jpH'iourijOf^ iHe 
frog, tHe cHick, tHe pig, and man, -witH a ooxxoise liut 
illxxminating discussioix of tHe omHr^^ologioal as^xectw 
of genetics, axxd usefxxl tecHrxical ixxstruotioxxs for 
making arxd stainixxg serial secstioxxs of eixxHx',vos 
THo fact tHat tHe Hook, is illxxstratcd Hy J^lisa 
IKlatHarine Hill (HVri's. X*aul) coxxfcrs upon it its out 
standixxg distinction. THe figures ax*e so clear axxci 
diagraxrxnx atio as to He self-explanatory. \ 

Notes orz. sorrve J^Zrdl^ of JiJetr ^ Hy OeciH 

J. Xtuggles-Hrise- Hp- xviii OB -+- plate^ 

(JNTorwicH and lEondon : darrold and Sii^ons, lEtdj 
n.d.) 4«- Bd. net. 

IVtiss XtxjoGxz..:B33-I13xtxsjB: in tHis little Hook 
quite an interesting account of many of tHe ooix:^ 
mon Hirds of tHe provinces aHout wHicH sHe wnrite; 
It is true tHat -we sHall He disappoirxted if "we oi 
pect to oHtain any new ixxfojrmation or any irxatti 
of scientific interest ; Hut visitors to tHis part ^ 
w^Kfrica wi.ll find tHe Hook will Help tHem to nant 
some of tHe Hirds tHey see. THe pe«n sla;®t>oHes c 
tHe Hirds are ratHer crude. Hut tHe few pHot«3 
gravures are quite cHaracuiug* ^ 
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'. ' t;l>^ EKl'i'fcO'i'. 

f ST'/fc^ fhc^Ui tcyr 

<yf>^'rvi<yy^ iyy c<3^rr^s^<>^^utZe!rht«^ 

cct>ir%, /*« ^’rhd^er'txx.fe^ «o v^€>r «<> coW-e^ooyi^:^ 

%oifi^eir4a c^» irej^cZ/t&cL 9nct’)re/tMfGrij:>e» «^^9%cfec2 ^fo^ tH-i^ 
or cawt-s^ otH^or ^ctrt €>y lSr^*3PTr«,30B- JVo iK*o«»oe m 

<;^ CB^0^^■r7^0'X.eJSr 0099«<»7%>«X^«0<X^097.«.3 

^otiLon oiT X^l|g;l:&^ on OoUnloid o^^^lnod 'virltJr& 
]MCadtl:»ols.i.1:o C^rsroon . 

lor "Hoon. «liO'W'n. 3P€»t. t-it; <-^4 vol. C4:» 

^>. -4i3 ; U>2T) t-l^ACb-fe ^r-oon oollnloi d oxx y>i'olon^oci 03c- 

jjK>sTi3ro tio til AO »u.zx iioi-Tio dci.x*ls:, euxA<5L •fcr-a.rj.STXxi-fcs only 
cioesi:> x*ocl ^ ^tncl. irxfra.-r-oci r*«.ys- Uo »±.«At^es t>liLa.1-. *“ -fclno 
t rtAxi-smissiorA om-vo fox* -felxis solckirioorl ^x*ooxi oolloLloid 
^ ^i*cfcot.ioci.lly id on ti 00.1 -w-it;!!. t^lAO.t> of ord.ina.ry g^x'oon 
ollixloid in flio infi*o.-rod fx*om XO-'T t/O 2-0 At, "tlxo fi*a,no- 
txission l>a.nds in ■t.lio j;:^x*oon XO-SO a* o.nd VAlt-x‘a,-violotv 
0-30 M l>oin^ csomj>lot>oly oxxjx j3r*o««od . Tlxio solo.T-i«od 

•e*llnloid forxxxo t-lxo only st-sjroon fo -Llso 'W'i*it>or*o Itno'w- 
t^clgo 'wlxioJx li.o.» a. oliaj^jx ont. off at> O-T m, f-x'ansnvitis no 
ixdiation from flxi.*? ifxointi fo xO-23 a*- and fx'ansmife t/lxo 
i^frix.-x*ed l>oyoxxd XO*7 At 'W'it>li an offioionoy of 30 -fco OO 

>^1- CSOXAf.'^* 

JVIy intioroafc vro.« aroxiood l:>y •fcl'iis olxsorvafion 
primarily lAOoanses X "vviolxod to mals .0 xxoo of onolx a 
.<'r*oon, l>nt T Ixavo l>oc5rx le»<l on frorrx fcliia fo invoaf-if^afo 
Vio o.ol>ion of snnlif^lif on lajrooxx oollxiloid moro oloooly. 

IVlr. xxiool. Icindly »onf xxio a ojxooixnon of tlio 

ri'*'-<'in oolloloid 'w^liiolx lio xx»o«, axxd al«o xx fixxislxod fxlfcor 
fiaiio XIX* flix'OXTs sxxx>ex*i>o«od la 3 ^or« of flAx^ solax*ix»od 

ootorial. X 'w-oe* al>lo to ol3t>ain a oimilar ^x-o€=^n 
•f'liiiloid of ratXxor jxalor fint. in Elxx^arland, -w^lxicrlx 
.ii<.>w*etd Xl»c* jHaTxxt> roaoXioxx toxivardw »xxxAli|^lit>, and on 
ix<niiry of tl*<^ mal-coi'« t-lioy iixfoi-mod rxxo t/Hat t-Ho 
*<>loxxrin 45 xnxxttor xvae* tXxo aixilixxo dyo oallod xnalaoliito 
■rr* 't--xx- 

It. x.%ra.» foxxxxd l.liaX tXxo fj^roK'-n. oollvxloid, affor darlcon- 
ntr l><x a oorfaiix ^-sxcfont. •w'it.lxoxxt. rnoolx ofc>viona olxaxxjoco 
>f -tint., t.xxx'xxa lxloi«l*, t.lic3ix i.Alixrn-oolotxrotl, and t/lton 
ItioX* rest I, 'X'^lrio rod c-oloiir fc»©ooxnos lij^lxtior, and 
Lnally fade>« a-vs,-^ay, loavin^ flxo oollxxloid alxno&t. 
■<>loxxrle*««. Tlko ixxt.orxnit.t.ont^ olxaraotor of sxxnMliino 
11 Xtlnjslaxxd nxalcos it. difftoxilf fo gives any definifo 
itat.oxnofiX xxst X<> Ixoxv' long t-lxoso olxangos falto t>o rxxn 
i»oii* ooitrso, V>x»t. |xrol>al>ly flxo ocxni valoxxt. of a xnonXli’s 
tsxxt inxxoxis »xixxj^lxixio is i-oc^nix^od xvit.lx t-lio oollxxloid 
I listed- l>Tat,xxrally , flxo olxang«3s aro Mloxvor tilxo gx'oat>or 
-Kt*! axxxoxxxxti of ooloxxx-ing matt.ox- init.ially orosemt, for 
tl»o onfor layors xxxnsf fond Xo soroon off tXio offoct>ivo 
rixiliafion from t-lxo ixxnor oness. X'or 1 . 1 x 0 samo xroasoxx 
it is advisalxlo to oxcfxoao oaoli «ido aHornat>oly- 

r^oxv Avliat. vie^xv is lo l>o tatson of t.lxe»se» olxangess Y 
Jt ix|>x>e»ars Hxat- llto gx^eson oolonriixg xx:xat.t.or initially 
pix-Mont is gradually oonvortod l>y tHo aotion of liglxt 
into a sxjil>stanoo traxxsmitting rod only. X>Axring tlxo 
iixtt-'rmodiato stagos tlxoso oolourixxg mattoxna aro 
l>i‘<*Mont togotlxor, and tlxoir oomlxiixod aotion al>sorl>a 
a.11 visililo ’ liglxt o^coes^xt tlxo oxcti'oxno rod, 'wlsiolx is 
Hoax ism it tod l>y l>otlx. IB3vontxxally all tlxo malaolxito 
Ktx^e'ix is convortod into tlxo ro<l sxilxatanoo, xvlxiolx trans- 
pivii s mxxolx xxxoro rexi liglxt tlxan tlxo f orxnor, Xxxxt*- is 
*n<jxi«3 to tlio rost of tlxo sxxootmxn. 

'riio diagx’axms of alxsorjxtion syxootra given (^Fig. 1> 
nst.rato tnis oliange. 'T'noy are froxn visxxal ixxoe^xxro- 
niTits of tlxe , limits of transmission made 'W'itlx a 
I diffraotion sjpoQtr’OsooxAO witlx miorometsr. ^ TTlxo 
^>«ition. of tlxo lixnits is not of ooxxrso so definite as 
■ro diagranxatioally indicated, and tlxe jxositior^ 

spend to some esctent on tlxe density of oolonr xn 
i*' oellnXoid nsed- tTlxe transnxission regioxxs ax^-e 
icli€*ated in Ixtaols: « ^ is tlxe transmission of tlxe 

t'Unioid alone .as jpnrplxase<iL* JSr of tlxe *ed oellnloicl. 


olxtained l>y jxrolonged exc]posux*e, C7 of tlxe' intermediate 
stage, wlxen Ixotli tlxe varieties are ^pres^wrxt, axxd tlxe 
transmission is only of tlxe deejp red piortion *wlxiolx 
oan x^ass Ixotlx. 

^Evidently xve could olxtain tlxe same effect Ixy oom- 
Ixining a red or oraxxge comnxorcial gelatine fi.lncx filter 
vsritlx tlxe vxntreated green celluloid, xvlxioli miglxt l>e 
cenxented to it. i^rolxalxly tlxis is tlxe readiest nxetlxod 
of malcing uj» an infra-x*t>d filter, tlxouglx 1 Ixave not 
ixxvestigated its efficiency l>eyond tlxe linxit of ordinary 
X^*anctxronxatio p>lates- Xt is true tlxat in tliis case xve 
give ux> tlxe advantage of xxsing a single filter, wliiolx 
nxay l>o secsured Ixy using tlxe solarised celluloid. <jA. 
mixcture of xxnalterecX xnalaclxite green and a ready 
made ox*ange dye in celluloid or gelatine 'wrould 
f>rol>al>ly secure tlxe same x-esult.) 

X Ixave found tlxat tlie sanxe cliange fronx green to 
red may l>e Xxrodxxced xvitlxout sxxnliglxt l>y 

Ixeating tlxo gi‘een celluloid on an electric Ixot jplate. 
A. ratlxer Ixiglx tempAerature is rec|xxirod, and care is 
necessary to avoi<l x'aising it too niglx, 'wlxiclx Ixlisters 
tlxo surface- 

rrixe reddened celluloid nxay l>e dissolved in amyl 
acetate to form a red solution. 

rrixe excpxerinxents descrilxed so far -were xnade xvitlx 
commercial green celluloid. XI ut tlioy x*aise various 
c^Axestions of interest tHe ansu^ors to -wlxiclx could 
jxorlxa^xs l>o foxmd in teclxnioal li te**atur€s, l>ut 'wlxiclx 
I Ixave investigated dc Tho^o -witlx Ixonxe-made jxro^^ara- 



T*io. i. 

tions. Xn tlxo fix'st jxlace, crystals of rxxalaclxite grcw&n 
xvere dissolved in celluloid varxxislx (celluloid in amyl 
acetate), and tlxo varxxislx tlxxxs coloured xvas yxouxed 
out oxx glass and allo-wod to dry. Ooloured 

films so xvei'e ejxijxosod to tlxo sun, and -woro 

found to go tlirouglx tlxo saxxxo secjxxonoo of colour 
olxanges as tlxo oommorcial gx*oerx celluloid. I sus- 
ipocted tlxat tlxe Ixomo-xnade films -woto sorxxevirlxat 
xxxore cjuidc-ly darkened tlxaxx tlxe coxxxmorcial celluloid, 
Ixxxt strictly comx>arative tests witlx tlxe saxne ixxJLtial 
density of coloxxr Ixave not Ixeen made, 

INe^ct, a clear gelatixxe fiJrn ^^-as i>x^I>ax*ed from an 
ordinary p>lxotograjxlxio x^lato, xvlxiclx xvas fixed, 'waslxod, 
and dried. *X*lxis xvas stained xvitlx an aqueous solu» 
tion of xnalaolxito green, dried, and exjxosed to tlxe 
sxxxx, A1 tlxouglx its initial a|Xfxearanoe vras very 
sixnilar to tlxat of tlxe celluloid film stained xvitlx tlxe 
same samp>le of ciye, tlxo Ixeliavioxir un<ler exjxosure 
xvas strikingly different- IF'or xvlxereas tlxe cellxxloid 
film Ixecoxjrxes darker, tlxe gelatine film Ixeooxnes 
liglxter on exY>csure. Tlxere is no x*eddoning of tlxe 
gelatine film, -wlxiclx fades in tlxe ordinary 'w*ay, Tlxe 
gx*een ooloixr Ixeooxnes j>aler, Ixxxt tlxe film, rexnaixxs 
green so loxxg as any colour survives, 

If*ilxns jxx-ofxared txy sixxxjply fioxvixxg an aqueoxxs 
solutiox’x of tne dye oxx glass Ixolxavo in tlxe same 'w-ay 
as tlxe gelatine film, tlxe colour jgxmgressively fading 
a'way 'witlxout clxaxxge. 

*X*lxose vaxHLous excic>erimeia.t» seem to x>j?ovel very 
definitely tlxat tlxe i>xroductioxx of tlxe' red sulsstanoe 
in green celluloid is due to a specific aotloxx of tlxe 
celluloid, xvlxiolx latter acts not merely as a medium 
to Ixold tlxe dye, |>ut as a clxemioel . reagent. Oelluloid 
contains nitrooellxxlose and oamplxor, Xt appeaxrs 
tlxat tlxe former constituient is alone necessary for 
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I>rodl«.oix>^ -tHo arod mjita^'ta.xa.oo. old eueirznxalo of 

n.it^r^a.t^od oottioo weua dioeol'V'ocl io. ctleolnol^ot.Hoz’^ etod 
few c5T*y»t-a.l» of xo8i.l«i>ol3i't>e» ^pc^&xt. e^ddod. 01at»» j>lettos 
wore ooa.t3od -witilaL tiScxiet xnlact>i:uro^ Aod , wooti I'od on. 
luecbeir^ or* on 03£i>osxxi*o -fco ewa iaroacx i^ro. I^or la^ols: of 
soxislairiLe I liervo xi.o1> l>oerx Cblalei t.o 
oe^TTy oHckO^o -to red 

'wit^Jn fids l>of fHo loifiebl ^ 

d«bx*lco3dn|^ Ixeus laeoia ol>«e**ved io dif- “ - 

fxise d»yli| 5 l»t>. Oxx fHo ofclxer lii£trxd, ^ 

xiot:>li.izxf^ dkofijo^oos daum l>o obMorv^^d g- 

w-it/la. oa.inL]pliLOar. JEtA-Tn-isiOH. 

Toadiog 3Pl»co, 

Oliolmsford, Oof. IT. 

]LrOni£ ‘W':a'V’e Radio Reoepfion and £ 

^limosplfteirio Ozone. J • 

IP'OK- some fime pasf, ©fforf« liave 
l>eon oonfinnovisly mad© fo find onf ^ 
fl^o rolafion l>©fvi’^©<5n fli© si^^:Lal 
sfronjg^li of disfanf jradio sfafions 
and xxxajgrnotio and mofooroloid^^cLl ^ 

olemonfs of fh© ©ar-fli. Tin© aresolfs T 
ol>fain©d Anafin and I'^iclcaird £ 

Inavo sliown fliaf fln©i-r> i» aom© oon- a « 
nexrion l>©tw‘©©n radio i*©o©ption and ^ 
solar plnonom©na, sncli as fliose dn© 5s 
f o fine spof a on fine snn . Tin© nn©f Inod • ♦ 
adopf©d In as l>©©n pnroly sfafisfioal, 

dnn© fo fin© '^^&ry nafinr© of fl»© oir- 1 

onnnnsf ano©s. Olayfon. in liis l©ff©t* 
in JSTA'TXTJEtK of •Tinly' 30, 102T, jp. 133, 

poinfed onf fin© possilnl© ©Tcisfonc© of a relafion 
oefwoen solar radiafion, sinnspofs, and fli© anrakoinnf of 
ozon© presenf in fin© air, as deferrnined in norfliorn 
lafifudos l>y X>r. JI>ol>son and Inis asMOoiaf©s. 

A oornparison l>C5f woen radio r©o©x>fion and fl»© ozono 
oonfenf naf orally stn^^osfs ifs©lf in view of fH© ionising 


of arooeivod radio sigro-als afiEpard soncio iaafdw^mtCMklon 
flnereon. „ . * , • 

Sino© Maroln 102©, moasnremontis of fin© reooived 
©old of Madras <T'orf> Radio on T6 Iko./soo. Inav© Inoon 
xnad© on a special fest fransnnission of a lon^ dasln af 






, radio field stretintli ; , o2«>ne vnlties ; <?, •- 

fi, maisiietle *jl*art*.et«r of day. 


— , Hun^imt riu infers : 





yna. f. «, I**!!!! line, radio field st,renf$t.li ; ft. , ozone values; e, 

cf, ..... znasnet/le cliaracter of day. 

properties of fin© i^as. Tints would In© specially nnarlced 
af snnris© and stntnsef , wlien very consid©ral>]© clnan^os 
in ionisation fak© place followed l>y clnan^es in in- 
fensity and pK>larisa1;ion of radio waves. XJnforfn- 
xnafely, finer© are af present no means of nneasinrin^ 
fine dojiBpree of ionisation of afxnosplnerio ozone and its 
Inonrly clnanj$es. lPerlna|:>s field sfrengfln measnrexn^nf 


jSPo. ^T8, Vox.. 


0800 T-S.T. at fin© .Tladio X.al>ox*afory of flier Indian 
Insfifnf© of iSeionc©, Ran^afalor©, wifln a>>paraf ns clost*ly 
folio win^iC fine description ^ivean Iny R oiling wort K 
(«7’.Jr.JE7. , vol. Cl, p. 301 ). JOr. i>ol:>st>n very kiinilv' 
sitpplied fli© rev'^isod mean <laily ozone valnes for nortli- 
wesfern iCnrop© for fine i>©riods ,J ml y - S^epto miner lOUtv 
and JdarcH Oct-otner 102 T- 
period coxnnmon to Inofln nneasmi'^r- 
menfs is fin© sine monflns JVXarcln- 
Amgmsf 11 > 27 . 

Tin© cmrves cn and 3 inn I^ig. I I 
sliow^ fin© 'weekly averages of ozoiif 
valmes and ©eld sfr<rixgflt. TlioJ 
similarity l>efw©e»n tlnern is not pr<i 
nomneed dmring IVlarcln and April 
later on, Inowever, f Iney l>of In d©cr©a^<^J 
steadily and af alnouf fin© same rat<*i 
Tin© greatest divergence ooemrs in tliej 
ninfln and fenfln weeks, -wlnen signat 
sfrengfln slnoofs mp fo alnomf IGO p<^4 
cent of fine average for fJno 'wlnoJ^ 
period. To bring oxif fine clnit4 
similarity by faking away tbe coni'l 
parafively transient ebanges, fl 

“ 4 '" 2 't/ t ^ 

smoofbing form ml a - — li« 

been msed giving fbe cixrves a and! 
h in S^ig. Si, Tbese ran almc 
parallel to eacln ofber after t.h 
eleven tb 'week, and romgbly so )»€i 
f w'een fbe second and seventh weel^ 
Tbe reason for fbe comparative^ 
sbarp rise and ec|tjally suidden fall c 
signal sfreni^b during fine ninfb aiw 
fenfb weeks is not nlndensfood- R'eglecfing fbe value 
of ©eld strength for these two weeks, the corrola 
tion between ©eld intensity and ozone works ont 
l-TT 0 - 23 , wbicb is very satisfactory ooxisiderifatg t 
nature of tbe phenomena, 

Tbe onr v€«a show dednltety f bat long wave C 
ixnfpnsity is proporfioxnal to fl^ Os^one yabip of the 


, isunspot^ nuznfers ; 
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o^€9^ «*«► t^fiiAcMt oV^sfir msK^lx ailaoirti ‘ 

f>€»3rio<(3.i» fiw 'WooJfe. 3FVo»a £ox3ti9«iit>ioiiL ■fclif<»cMpy ocf 

x*£MdLio Wfibyo, p»xx>]p«t|a^'fc£oi:x^ £k> f«ur «i^ i-fe ii» iiUc^<3l^x»»t>oo^» it> 
loolcB tlaOTa^li tJhte x'€»^ox:‘ei«» l3«> 

S iroj^A^ckiiDAon. o£ 'voiy fzrociiuLOzmoy w^tvoei, «M»y Bulc»0'sr^ 

X lO* oyoioe^ xMajr stoooi^d* 

*X*i:io r-ol«.t;iox3L -wK^la. i»xxcM3p»o1^ ckotivitiy is jn.ot> so jpiTO- 
ri.€>xxxx€^^&<3. tvluOTJij^li f«bii-ly dofirkitro. Otjurvo c lix ITig. 1 
3,‘€>p(iro»e»jti.tiO woolcly &.^&3reu^Gr& of sxxrksj>ot> o.xaLrooo»*» 

cioo tio I>r*- VV'olfor* ; irx DF'iia:. 2, o 3:*oforT» -fco tltk^ SJtinLOO-fclnodl 
votlxzos,^ Wifli iit>flo sijTcaJletrit.y in. ctot^euLls^ amcl w^it-lx t>ixo 
O 3 cooj:>t>ion. of jpocbk iix sxxxi.sx>o-t>s ooirros^^onciini^ -fco 

■fcHo ei^li.'t.oont;!^. "wools., -fcho ^onox*oJ. -fcondloxioy for eu oon.- 
t^inxioos dooaroodBO i» ovidont: ; ox4x-vo o l>r*ii:xg?s fHis on-fc 
a, lit,f.lo l>o'fct>OTr- 

On. -fc^o otilior iion^d, -fclioiro sooros t>o I 30 no 
eormoacioxx l>otiwoorx t>ojrrost>jrieLi ma^xxot^isrrx aus jgivorx V>y 
11 io in-t.oma,-t.ion€fcl nuxnl^ors for -t-iio xrxoaurx 3m,a,^rr».o-fcio 
<*l-io.r«M3t>or of cia,y ; -fclno oorvos corrosj3on.<iixi.^ to l^liis o.ro 
m^arlcod cL in !f*'i^s- 1 etncl 2. fcSnjsj.'iorti is g^€idua.lly ^a,l>i\or~ 
for fino viow t,lx£^t 4Fat cioixnil.o rola^fion loo'fc'woon s\xn- 
>4fjofs Axxcl ix^eL^xxofio wt>om:is is yol- <>0 l>o fovirxci ; violonf> 
v'ari&-fcioints of oxxo aro noti aJt-w'a.ys folloxvc^d foy oorx*osj3ori-d. - 
flxxo 1 - 00 . 1-1 OTIS in. tlxo ollxor- iOol 1 - 1 x 0 iTxxjxorlotnoo in. 
nonnoxcion. willx llxis nolo lios i*x ll»o faol 11 x4ex. 1 ono x^ironlci 
f^3cj*oot ex T:n«Lgfi:iiolio slomx lo Ixo jprooocloci or followod try 
=4oiiio at>ixox'malily in rooojxlion. 'X’lxis oorlatinly cloos 
iiol sof’im lo l.>o llko c;a.so -w-illi llio !I3*Mtxf5a.loro olxsor-vx^x- 
* ions on IVtaclrTvs, ovon ovor lon^ox* jxoriods Hxetn IVfarcslx — 
A^xi^nsl 11>2 7. 

TL'Ho olosx^ c-.oi’rc-'lalion Ixol-woc^n oa&ono a-nti rooox>lion 
(»tk IcTxx- -wavo-loTi^^llk is lo sorno oxclonl romarlcatklo 
iTx -vio-w of 1 Ixo ^I'oal ciislanoo, al loasl 8000 Icrn*., 
“tof >amlin|j: 33an|a:€noro and JMCadras frorrx llko slalions 
in i\ox*lli-v^'osfcom >«^Txrotxo -wlioro iHo ozsorxo valnos lia-vo 
Ix^'on olxsorvocl* Tlio clirool and. almosl inovilalxlc** 
1 ‘oncrl nsion is lliat- olianj^os in llxo osB<.>no -valnos x^ax'lalco 
r»t‘ lljto nalitro of a wox'ld |r3lx<>noTnonon- l*'xxrlljie*r, llxx^ 
f>cislono€^ of ihis p:as al a ixoi^^lxl of al:>otTti 30 lo 
4-0 Icrxi. is of addilional inlorosl'^ in 'viovi'’ of lino faol 
t lial €ix3Csordin#^ lo son*o oslimalos, lon^^ radio “wa-vos 
aro si.ij>i30so<i lo jat^nolralo xxjp lo a'l>otJt> 40 lo 

11 is 'W’-orllxy of xiolo 111 at- axx inox'oaso or dooroaso of 
^nnwjiol aolivily as inciioalod l>y Wolf or’ s nxxnxlxorrs 
<lc>«!»s nc^l, soom lo tio foIlo"wod al'W'^ays l>y corros|;>onding 
" 1 . ai-iali on s in ozono ox* fic^ld inlonsily. 'J'^lxis, alonjg 
illx l.lx<^ alxsonoo of «.ny dofiixito rolalion Ixolvroon 
stmsjiols axxd xxxa^nolio s’lorxns, loxids sxxp»|:>orl "lo llxo 
<*>c|^xlaxialioxi. oiforo<i ; oillxor llxal llio sxxrxsj>ol» aro nol 
fcilJ o<4xxally aoli'V'-o in llxo omission of olxarji^od. jxarliolos 
♦ Ji* t lial llxoso oxxxillod. l^y somo do nol roaolx llxo oarlix’s 
at iriosjxliox“o, 

•'Plxo x*oialioxx, ovox- xnodoralo dislanoos, Inolwoon 
If'xnjxoralxnro and. lon^ -wavo j^ropa^alion is fairly do- 
iiiiito. TTlxo olxsorvalions on iSSadras slxo-w somo 
iiK^asnro of a^roomonl vv*illx ^xxslin’s oonolxxsion of a 
ii<"»^ali'V '0 oorrolalion Ixol-woon llxom- Tlxis is nol sxxr- 
f>risin^, as llxo loxnpioralxxro olxan^os l>ollx al IVfadx'^as 
and J^axx^aloro aro xnarlcodly similar, indioalinig^ a 
i‘fjTxxmon oaxxso in llxo xxjp^xor ro^^ioxxs of llxo alnxosjxlxoro. 

f*iI:x:aminalion of Ixaromolrio nrossxxxro olxarX^os Ixa-vo 
giN^oxi no ixxfoxrmalion of any veLlxxo- 

A. dolailod x' 0 ]pox*l is lo Ixo. jxulxlislxed al an oarly 
clM.txn. 11 "vroxxld, lxoA?eovor, Ixo of in-fcorosl lo Icxxo-vr xf 
ot lior in'vosli^alors Ixavo disoovoxrod suny xrolation in 
tliis oonnoxcioxiL. 

I am indotnlod 1^ llxo -Aslronoxnor Hoyal and I>r, 
3F<-* . JBtjeucnanaUxan for llxo xnagnolio dala and lo 
'1*. X>ol>soix. for llxo ozono valxxos. IWICy llxanhts aro dxxo 
> l*rof, jr* 3EC- OekHorsoix-Smillx for lo sond 

xij^ lolloar. 

. K:, ' SaEtJE5»»ra:xrAjaj^3sr, 

iSomorloxx, 23, 


l>oAxxllfon of * Aroa * In CSon4a<rl OalsULyofta* 
loc is O'vid.onl , llxal llxo ajx^xoronl aroa of an. irrog^xalar 
«mrf 000 ^ 'will dop»ond on llxo sizo of llxo, olxjool xxsod for 
moasxxrinig^ il- rriiis Ixas Ixoon cloarly o3E;x>r^3SOd Ixy 
Oonslalxlo Sojpl. XS, 39d>, llxo * xnacadLzixmn ^ 

aroa of a sxxxrfaoo Ixolnj^ dofxnod as llxal of llxo onvolono 
of llxo monaloTxxio filxn of lxydro| 5 on aloxxxs olosoly 
jpaolcod, all in ooxxlad witlx oaolx ollxor and "wiHx llxo 
oalalysl, and ooxx^jxlololy oovorin^ il.” Tlxis, as an 
ax'lxilrary dofixxilion of aroa, is a xxsofxxl ono, llxong^lx il i« 
q^xxoslionalxlo ■w-lx ollxor il Ixas any roal ^Ixysioal si|^nifi- 
oanoo, llxo wrox*lc of X>avisson and Oorxnox* on llxo 
diffraclion of oloolrons ixxdioalini^ llxal llxo ptaolcin^ of 
H^as aloxns adsorlxod oxx a xnolal sxxrfaoo follo"ws llxal of 
11 x 0 nxolal alonxs irx llxo oryslal iallioo. 

JEfo-wovor, in st;ndyixx|^ llxo oalalylio jxro^ortios of a 
stxrfaoo for a yxarliovxlar roaclion, llxo aroa "wlxiolx is of 
mosl in-fcorosl is nol llxis arlxilrarily doflrxod ‘ maxtinxnm ’ 
aroa, Ixxxl is rallior llxal aroa of llxo oalalysl w-lxiolx oan 
l>o Toaolxod l>y llxo ^xarlioxxlar roacfcanls oonsidorod- 
.H*ox* o^carnixlo, irx slndyin^ llxo oloolrolylio do^xosilion of 
Ixy dromon ions at llxo sxirfaco of a molallio callxodo, llxo 
aroa lo fc>o considorod is llxal aroa wlxioli is aooossilxlo lo 
11 x 0 Ixydro^on ions and on w-lxiolx tlxoy oan <lo|xosil or l>o 
adsorlxod, and llxis lias Ixoon dofxnod (Eto-wdon and 
Hidoal, JF^ror- J^^oy. >S^oo- , A, f.20, 80 ; 1928> as llxo 

* aooossilxlo ax*oa ’ for llxis jxarlioxxlar roaolion. In llxis 
oaso il is limilod Ixy llxo aroa of llxo nxolal -wlxiclx is 
woltod l>y llxxx olt^olrolylo, anti irroj^xlariliow in llxo 
nxolal Kxxrfatfo wlxiolx aro loo small lo >>o jxonolx'afcod l>y 
molooxxlos of llxo olodrolylo ax*o oxcolxxdod sinoo llxoso 
jxorlions oannol l>o a-v-ailalxlo for llxo roaolion. Xn 
g:onoral, sirxoo oalalylio sxxrfaoos aro ^xrolxalxly Ixofcoro- 
ipconootts, llxo x'oaolanls on roaolxin;^ llxo svxx*faoo may 
roVxouind, llioy ixxxxy txo adsorlxod or tlxoy xnay x’oaol in 
■varxoxas ■wa>’'s, arxd iix slxxdyirxg^ llxo innolios cxf llxo 
syslorrx ox- oom|.'>arinjar llxo oalalylio aolivily of Ivro 
snrfaoos il is a Icnow-lodj^o of llxis * aooossinlo ax'oa ’ 
wHiolx is liltxxly lo Ixo of llxo nxosl inlorosl. 

X^asl yoar, dnrirxg: a j^onoral slvid>'' of Ixydrog^on 
dojpfxsition, a xxxollxod was ovol-votl for llxo nxoasnromonl 
of llxo aroas of nxotallio sxxrfaoos Ixy llxo oloolrolylio 
dof^xosilioxx of Ixydro^oi-x fT*oni solxilion ^JF*r*<»o. JKoy- jS?oo., 
A, "ISO, GO) and -was llxoxx onllinod lex X>r- Ooxxslalxlo 
in llxis lafcxoralory. AVlxoxx somo monllvs lalor, in a 
foolnoto addod lo a ^xa-pox* <I^roc- Jfifoj/. ^ 00 ., A, 

10*7 ; 1028), 1x0 roforrod lo llxo jxxsailtxilily of snolx a 

mollxod lr>oin {5 nsod, il "was nalxxx*ally assvi nxod llxal Ixo 
roforrod lo llxis. Tlxo assnxxxxx lions xrxado aro of oonrso 
fnlly disoixssod in llxo original jxanor, and il may 
1 x 0 soon llxal llxox*o is oonsidoralxlo oxcf^ox'im^xnlal 
ovidonoo for llxom. 11 Ixas Ixoon sfcafcc^d ^CJonslalxlo, 
X^Ajrtrais, SSojpt. IS, r>. 300) llxal in llxis .mollxod llxo 

Ixy dromon oo'V'ors only a sxxxall fraolion of llxo snrfaoo ; 
Ixxxl il slxonld a^ain Ixo x>oi*3Llod ovxl llxal llxo oxxanlily 
nxoasxxrod ia llxo anxonnl of Ixy dromon txddodT lo llxo 
sxxrfaoo in ordor -fco oaxxso a jgi-von olxan|^o in llxo oioo- 
iT-oxlo jrxcxlonlial . Tlxis c^xianlily is smxxll, Ixxxl il doos 
nol follow frorrx llxis llxal llxo Ixydro^on is sf^arsoly 
dislril>-u.lod ox=^r llxo -fxlalo sinoo llxo inilial s-xurfaoo 
oonoonlralion of Ixy dr o.^on is nol iU^no-wn "willx arxy oor- 
lainly. Xn faol llxoro xs sonxo oxddonoo'r :|frcxrn sxxrfaoo 
lOTXsion dala llxal al llxo jxo'feorxlial of t^lxo ro"Vorsil>lo 
liydrogpon oloolrodo a lar^^ jxrojporlion of llxo aooossiXxlo 
rnolal aloms aro alroady oo’^^rod willx Ixydrogfoifx, 

Tlxo amonnl of Ixydrcx^ggi^^ ixrosonl on t3at^ snrfaoo i>or 
xxnil of * aoocxssilxlo aroa^ Is a rosoonalb^lo d^finUlon of 
ils sxxrfaoo oonoon-fcralio.n, and llxis Ixa^d XstoodTL' oallod llxo 
* Imo sxxrfaoo oonoonlralion of Ixydr^^g^on ** in ordor lo 
dislin^xxislx il fronx llxo ap^xarenl oonoonlralion. Usini^ 
llxis mollxod, llxo ralo al wlitolx tdfcxo sxxrfaoo oalalysos 
11 x 0 dojposillon of Ixydross^n loxxa oan l>o inxr^olli^alod 
simnllanLOdxxsly w-illb. llxo -> xi^oaatxrornonl of llxo aroa 
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'vsrluicln is €iooossil>lo t-o -fcijLO Irxycljrogron. ions* eutici 
of cliffor'csrAt. xuot;33.ocls of t>X'oebtixriorLt> of fHo i3ci€>t>a»l. suurfewio 
on T3ot.lji -fcHoso f€fcot>or*s ocm Ipio cst^ndiodL. 

It is j>rofc>ttfc>lo f!H£bti t-Ho oekt^ckl^rtio ebct>ivit. 3 r of fit siirfo-co 
clo|r>o*i.cls xn^etinly ort tfio first f ow cfctomio lcfcyoi:*s» aurtcl it is 
tho natxxro cm<l oorxfigorfifctioirx of tiioso sorfaoo s^toms 
“wHicht *3wr<e> of most intorost in oox^fcact ca.t«,lysis. It 
wonlcl soom j>ossil:>l© tixckt tlxo olootroJytio mLotiiocl osn. 
gi-vo somo in.£orm.s.tion- ns to tlio *■ nron ’ £bxx.<i ^trox>c?rtieis 
of tlieso s\.ijpfa.cc% ntoms* ^ In tlxo intorfoi*e>noo xnotl-xoci, 
tlio Txxotal is lientoci in oxyg^oix nntil txn o^ciclo Is-y^or is 
formod of snfliciesnt tliiclcixoss to 1 >g visilxlG Hy mtor- 
foronoo colonrs. ^IVInlcin^ nssninjitions o.s to _tI»G 
ojpticnl jxr*ojr>ortiGS of tlxo sxirfnoo a-ixcl tlxo olxomictxl 
oomjxosition, clonsity, nnd iioxnogonoit.y of tlxo oxcido 
Inyor, its * ncron. ’ omi feo cnlcnlntod. Tlxis motlxod, wlxiolrx 
ims lioon dovolojxjd l>y Oonsta-lxlo i^£-*rcn'.. Hoy, iSoc,, 
-A., HO, 19T ; 192B>, is &, va,lxml>lG ono, ofifcjxxxVxJo of f^iviiif? 
intorosting: infomrrmtion of tixo stm-otm-o of tlxixx motnllio 
^Ims, l:>iAt sinoG it nGCGSsnrily involv’t^s tlio dostx’txction 
of tlio motetl -surf 4X00 to &. dojxtli of somo tlioiiK«.nd 
ettoms, tlio inforxnntion it onn j^ivo to i.lio ‘ nroa. * nnd 
config:nT**i.tion of tlio initial sm*faoo atoms is limitod. 
A.lso, sinoo it disn^gards tlio fino stniotiiro of tlio 
motal snrfaoo (inoc|nalitios loss tlian 10“'® om. l>oing 
ignorod), it/ is to l>o oacjiootod tliat it ivonld ^ivo a valiio 
for tlio ‘ aroa ’ wliioli is loss tlian tliat of tlio motal 
surfat^o aocossililo to liydrogon ions from solixtion, an<l 
oxcxiorimon tally tliis is foxind to lio tlio oaso. ITlio 
sivrfaco vidiioli Has Hoon moasnrod l>y tlio o^cidation 
motliod is nioHol, and tlio ‘aroa’ found for tlio aotiv^atod 
motal varios from 1 -3 to 4:-S timos its api'iaront aroa. 
I3y til© olocstrolj’^t ic m<^tliod tlio “ aocossiHlo aroa ’ of 
rollod motai may Ho fi*orri two to fivo timos its apparont 
ai'oa, foi' sand *pap<?rod motai appro:3cimatoly ton timos, 
and in tlio caso of nioltol, acti v^ation Hy al tomato 
oxidation, and rodnct ion oansos an incroaso to forty - 
six tinios its apparent aroa. 

H"*- I*. lIow-nEKT. 

X/^aHoratory of T^hysioal OHomistry, 

OaxnHx'idijo, Sopt. 24. 


'Vitamin-I> and Iso-!E^r^ost©rol. 

Iisr connexion -witH tlio proHlem of tlio constitution 
of vitamin -X>, tiie folloxving comparison of tlio aHsorji- 
tidn spectra of irradiated cr^os“terol and of imirradiatod 
iso-ox'^ostorol is of intoi*est- 

1 grivos t-ix© pliotoxno-fcric curves ■* of tHo spoctra 
of <<») 0*01 por oont alcoHolio solixticm of ox’gcostorol. 



irradiated ixx. stxolx ^ t^lxo aHsorption in tHe 

reg^ion of, Has i!^itop 3 :>eared, anxi Has given 

place to cL rat-Heqp strong AHsorption witH a maxinxxxm 
at aHout 247 /JLjttl''' 'X'His piiAnornezxon is sHovm in tHo 
literattxre to He' oHiebraot^gnstio for tHo fomxation of 

oiitvea 1> only t,li€s tmn«zniialon 


Xt xnuflt tfis xiotecl tlift-tr fu ^ 


la ^'ven, An<t 
— Xlioae will \>e> piilillaHeci in. 
Ixaea -vivrlced out. 
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vitamin-I>-»* ^ < 6 ) 0-008 per cent alcoHolic solntion of 

iso -ergosterol . 

'XHe aHsorption spoctra -weire taken -witH. a discHarge 
tuHe emitting tlxe continuous Hydrogen spectrum, as 
liglit-source. WHen tHe aHsorption tray is dlled witH. 
alcoHol, tHis ligHt -source gives witli our spectrograpH 
and platfss an aHsolxitely constant Hlaelcening of tHe 
plate ixx tHo region 300-240 a^-m- IF'or sHox*ter wave- 
longtlis til© Hlackoning falls off, fii^st slowly, tHon more 
quiclcly, in proportion as tlio sensitivity of tHo plate 
dirxiinisHos- A compax-isori of tHe two curves sfiows 
immediately tHat tlie^jr Have tlio same cliaraxstox*. THis 
is clear from tlio similar sHape of tHeir Hasis-curves. 
Only cuxvo Cn) sHow^s in addition tHroe little peaks at 
wavo-loxxgtHs 2B2, 2SO, 242 ma*. THis is a voxy- intoi*- 
estixxg fact, as tvro of tHose Haxids, at 202 and 2SO a*/u.* 
exist alx'oady in tlio aHsorption spectrum of unirradi- 
atod ©rgostorol. THis is sHown Hy X^ig. 2, vrliicH gives 



tHe aHsox’ption ooofficiorit of imirradiatod ergostc»rol as 
a function of tlie -wave-lexigtli. J ri tHis figure tliese 
two Hands aro x‘-learly visiHlo. T'lit^so Hands,, contrary 
to tHo tliroo longer Hands of unirradiatod ©rgostorol, 
do not decreaao in strongtli Hy irradiation. 

I^'lioso facts suggeist tHo following Hypotliosis ; tlic 
ergostox'ol Has two types of aHsorption liaiuls, con- 
nected -witH different pax-ts of tHo xxiolocule. 
irradiation sucH tHat vitax.nin-II> is formeii, tlio first 
system 203^, Xa=s 28 l 3 , — 270j>> makes way fox* 

tlxe oHaracteristio aHsor^xtion Han<i of iso-ergosterol, 
-wHicH W'ould mean tHat tHt^ corresponding part of tHo 
molecule undergoes tlxe same oliange in constitutioxx Hy 
irradiation as Hy tHe transformation of ergosl/erol into 
iso-ergosterol Hy tHe oliemioal motliod of Iteindel.^ 
Anotlier part of tHe molecule oHviously does not cHarigo 
its ooxistitxxtion. THis follows from tlie pexmanence 
tHe second system of Hands (x^ =; 202, == 2SO). THc 

mc?»aning of tHe jieak at X^ ^ 242 ma* is xxot yot elucidated 
X«ike ^ vitamin-X>, tHe iso-ergosterol remains un- 
cHanged Hy irradiation witlx ultra- violet liglxt of W’ave- 
lengtH lorxger tHan 270 a>^Aa, and is destx*oyed Hy ligHt * 
w-ave-lengtH of aHout 200 >ot.yx, as is sHow'n Hy tHc 
disapjiearanoe of tHe aHsorption Hands. 

A. VA-isx ’W'ljrsc:- 

:e:. H. Itxcxcxti^rxc. 

I^^atuurkundig I^aHoratoifum der 
INT. V, I^Hilips* OloeilampenfaHxnLeken, 

'H^indHoven, Sept- 18, 


full. 

* Xt^uael, yoC>»at, v- tlWST. ^ 
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<*€ ti^hfro ciqpixixalx%l^ «lecsi;xrox3L aasi^irxs 't^o 
tvlio eleo-t^roxk. axii >t.T>g\xlcur iQcxoxxaenLt>uxa:& «bz»cl. xnc^- 

netdo :rxxQxxx<&xx.ti iDirao ^ slxo'vr'OcSL '.t>}^e 

s.jp»^Oft^zr«>»oo3pio <i.ia.;jpi«acrt2r j>oix!iti»odL oxx<> toy JE3Ieds4en3Llb»93rep . 
ocuti 1>0' ^e^x:]plctStM!&ct ipaox«> jEa»t>msfcirOtM>xll3r tojr x):ao<dl!f5rlxa4S 
'W€w*o cK^Yxebibiork.. Xaa. Ixis -fcJx.oox^r tiix^ cum^xaJLiabX' 
jxioarnoipit>urni 13 a-bill i^/4r«r. 'X'lxe> ama^xau3t>ic xxxoxackuexxi^ a<-» 

' owovoar, is oarxly- stxaparoscixxxeb-bol^jr i^lxs Uolxar acxx4a.^CXxe4^oxx 
y. TJsijcii^ X>A>>3rwiia.*s * es-scj^lioi-fc exc:T>2N9SsionLS for* -fclxo 
>«x' Itfaisi x]n«i>^x3ist>io npLOxrb€»*aL*fc o£ -brks ol eo^ib irogk in -tdxo 

eild of «b olxs»a^o is ocksil^ osJonletf^od. *XTh.o x^sxxl-b is 

’lioars et is ivixo fino st-mo-fcm^o oonsi^snt; *7*3 >; iO""** 
txljjstiitvo.-fein^g: JZl ~ 02 foi!* xxr«knLjuantx» -wo ol>t.s.in /x. == 0*33AftQ. 
3inoo in. “fcJhLO nnoloxas tvlxox's xxxQ,-y l>o vojr^ intionso 
tliko ooxx€Xit>ions in iti eMro s.x^ 3 pi[*oacixns.i>eK:X l>y nsizx^ 
'^aJ.nos of 'X'iiO Xkiig^lbestv ^Cblno -tdiiebt; xneby l>o 

Ftocl is X9*7, XkOoebTxso 3bLX@rXi.ox* '\r&luos msJk:«> i>li.o soltx'bion 
Lci<X>T>li<24EbX>lo. ^ox* ^Ixis ^ -fcXiO xnomon-fc cXoox'OS.sos *0 

1/3 )/*<>. IF^orforjmin^ -tixo scbxno ocblonlebt^ion for* oxcoitocX 
t n.t>os -wi-felx r*a.<iieLl cxnan-fctxm nnmtior ~ O, -wo £lndL» 
f^in^ X>a,»'win'*s nc>-bs.l>ion and Xiis iirst; -fcyjao of solnbion, 

^ = <X -h -4- 3>-^/:xjBr> 

/lj«ir*o fjLx, is -trlxo ox*ciinci,ry maj|GpbLot>ic momontv of islxo 
tato in oalonlalioci no^lootan^ xrolativify. 

’3»o t/XiOOT-otiically x>ossil^lo x niniarrxnxn of t;Xko al>oxro 
?cx>r*o«»ion is (2A; -f- GCTkiiis in inf^nso fiolcXs snoXx 

s ixisy o3ci»t> in t>lxo nxaolovas, f-Xio ma^nei^io momont; of 
Ilf oloofixon nxay Ixo loss t^Jhisn a iSolir znaio^^noXon . 

i>jr. Si. JVtnllilcon i>ointjoti ont> -fco mo frlia-b in so'V'ox'-al 

istaxxoos isotiox>os oont>ainin^ odLct and 

N-on nnmlxoxs of nxxoloax* olcw^-fcarons Ixa-v'O i>r*aot>ioaUy 
iontioal sx>o<j!t/xa. Xf -tXio ma^notiio nromontr of tXxo 
lf?ot.r*on 'wox'o al'ways a*o ono of tilro \r%/vo isotofios 
*o\xl<i lxa*v*o a rrc^sul-banb nnoloar* niag^otrio momont> 
liioli worxld modify its sixoofmm vor>y u.ot>iooal>ly . 
'liox'fc^fojro lio oonolndod tj'ixat« for* flxo nnoloar eloobr*on» 
may lt»o mncir smallor* -t<3b.an Mo- I>ijrao*s tilxoory is 
nalif-af i'V'oly af. loas^fc in aiijproomonti “wiriUri tXiis oon- 
I Vision of HWvvlJilcon. It> slio"W*s tXxai^ *>1x0 oloct.r*on sx>in 
tin ‘k>€> jmociifiod Ixy -tlx <3 x>x-osonoo of inf-onso oloo-fctxrio 
fids, and t>lxat> in tlxo oasos mordionod alxo-vo flvo 
'Lt;il^rot>ic!! xriomont- is srnallor* 'blxan a IXolxar xnaiscno-ton. 

I iamol.^t.’s a axxd ISnxil Xioolc’s ■* nxoasnromorvbs of t>lio 
■\- I'omaKnotiio xatiio i^avo in oontrradioivion. "to dnioso of 
^nolcsxnifn, and X^atos a s, -sraino 'W'lxiolx 
rj<iioat>os a so*nowlxat> snxalloxr jul filxan vsronld oorrosjpond 
c» a XSoftr* majgno'ton. *X71iOjro nrxay X>o otJtaiox* x*oasorxs 
oi* btxis "fc-lian tslxo ^ on t>lxo fyjxo and 

.t I'f mp^tili of f.lio fiold. ^XTliis may Ixo, Ixo-viro'v'or*, ono of 
lir* x'oasons. ^ oonf>z*al £iold of flxo or-dor* of al>oni> &Os 
;oLx*osx>onds fo tilxo ol>B03t*vod doviatdon* 

O. XBxtjaartc, 

r>ox>ar-fcaqciont> of Toibcost.x’ial ISSai^nofiism, 

Oajmogiri*^ Xnst>it<nt>ion of WasXnn^tvon* 

(TComixoraxHIly in S&nrioXx.) 

'X'lra l>«s>jE»'Ctr of V^aXd and XX.aaolxrin|^ Powaar of 
OpfftosML fnatarnnaonfs* 

'J'virs l> 4 ^ 1 of of soomo jplxyslolste elxab t>ixo.siigni£lcsanoo of 
JT'\-'s worlc of a Xnandrod yoars a^o on t>ixo oXxar^^fox* of 
ppt toal iznajgros is ajppKroc^a^od ^y nseurs of ontdoal 

ruLxnSrnits, 'vfdiX 4»-'fcgoxat4g:i>l>onod.' Xxy a acoooanb lot^fojr 

TVT^ olaXteT -fco asiaind a stat>eanonf. X^oxrd 

. A, VoOU 117, • 

1«7. 

IM^MPw «9S; 



I**., .Ssa»-» 'vol. S^ l>, 

Vwfr JHlttir- V«rt- 



!i^ayl!^gfXx^A €bddn&ss t>d fJxo ^oysi; JSo^ofcy in %1^€>7 z ** In 
XdoldJi^ info flio xnoxo arooctni nrog^rass . of rioal 

CJapfios, X Xra-V'S Ixoon satonisnod tso ■ Xiow Hftlo • 

ooi-acolaiion •trXtoara Ixas 3t>esn. * . . Xn tdriiA svilxiieMO-fc it 

'W'oixld ax^paar* tlxat a man oannot svaooood in mailing 
oven Xiis own ccinntxryrnon attsnd to X^oxrd 

3EtayloigrliL Ixlnxsalf ax>poars to Ixa'v^a farad rio Ixsttojr tlian 
liis jg:a7oat x>x*odooossojrs. !Mo**o tlxan forty yoaars a^o Xva 
disovrsssd, in torrms of tiro wavo tirxoor*y, tlxis aoonrao:;^ 
naoossary in f oonssin^?, and vor*ifi.sd Iris tlvooiry l»y , 
S3Cx>or*inx&nt. XsTovor-tlioloss, so fax* as I oan xrooall, 

|>ools: on oj^tdlcMSi or- x>liotogfx*ai>lxy ttvat doals witli tins 
question l>asos tlxo discussion on tlxo goomotx*ic3al tlioox^- 
Tlxo taXhlos foar findinj^ dojitli of dold x>ul>llslvod oaoli 
yaaar ixx tiro JStr'it'iaH Jf o-tjcrrhrzl J^Hotoffr*<3t2^H4.c ..daTr/mnoo, and‘ 
a xrooont oontrilrution to X'ost on tiro saxxm 

assuxnx> tioxrs. 

XJnforrtunatoly, tlm £^oxnotx*ioal motlrod Iras a iralrit 
of rotumin^ tiro w'r’oni^ answ'or* to questions adEootlni^ 
tiro uso of oxrtioal ixTStirumOnts;. Xt loads us to orcx>oot 
an imiTTrorromont in tlxo doSixxition ^givon Iry a Ions vsrlron 
tiro afioxtmro is diminislrod, l>ut tno 'wavo tlroor*y loads 
to tiro ox>jposito conclusion. Xt doclairos tlrat tiro dojptlr 
of dold slrould 'vary iirvorsoly as tiro flx'st jporvox* of tiro 
dxamotox* of tiro aj>ortur«», lJ ut tiro rvavo tJtroory sul>,- 
stitutos tlio socond jrorvox*. *Xnroso trvo orcamxrlos, out 
of many tlrat nri^^lrt l>o oitod, slro'w tiro irnportanco of 
considorin^ ox>tical quostions in accordance rvLtlr tiro 
conoox>^^ tiro -vLrarro tlroory. rriro i^oomotrical 

ncrotlrod, if omi>loyod at all , slrould oxrly l>o used to dnd 
rolatioxrs Xrotrivoon loci rvlroro pioxfoct ray con'vorfgonoo 
may l»o assumed. Wlrorr tolerances are discussed Iry 
tiro w-avo motlrod* it turns out tlrat tlr^ quantities 
invol-vod are inrrariaxrts as found Iry tlris irostrictod 
^ooxnotrical motlrod. Tiro reason for tlris oorra- 
si>ondoxrco Irocomos clear rvlron tiro wave tlroox*y is 
emjployod tlrrorrjglrout j it 'will Iro sufUoiont Iroro to ^ivo 
oscamjrlos. 

Xf y is a small longd^ tiro axis, 

moe tiuj pr it in tiro same p»omt abs a ray inclined at an 
angle 0 'witlr tiro arcis, /xy oin 0 is inrrariant on refraction 
if l^bis olonrontax*y loxr^tlr is ixna^^d 'witlrout al>srration. 
Tiro x>arallol tlroorom states tlrat two ixr'?||||^io same 

trans'vox^M^ X>lano will not api>oar distinct ijpL tir<^ IxnaiSO 
if tlroir 8ox>aration ^ is loss tlran tiro 'value 'wlriolr 
satlsfros /xy sin 0 »» #rX, wlroro *r is a constant and 0 is 
tiro inclixration to tiro arcis of tiro orctromo ray trans- 
mitted Iry tire lexrs. Xf sr rex>rosexrts a sxxrall lexxj^^ilr 
measured aloni^ tiro arcis of tiro loxxs, tiro in'vari«uroo 

1 — COS 0'y corrosfTOxrds to a ran^o of focus dotor- 
nrlrred l>y tiro coxrdition «<ra;< X — cos «#),*=« at' X, witlrirr 
■wlriolr tiro minimum staxrdard of dodxrition doxronds oxi 
tiro coxrstant jc'. T*or • soxrsi.lrly x^exrfoct ima^g^ry k* 
slrould not orcoood ' X /4r. In most x^lroto^raxrlrio worlc 

'Values as Iri^lr as A, or even S, are generally aooojpftod as 
tiro equivalent of i^ood dofixrition. TSacooxrt witlr Iri^^ 
iro-wor miorosooxro loxrses, jiia j^i^aaind 1 ’** cos xnay J^h» 
rejplasod Iry cx/S^e^ and a*/8‘e^-^cse«poctdvely, wlroro a is tiro 
diameter of tbo ajrorturo and ri^is tiro distance froxn tire 
. loxris of tiro x>«>»3!rt from arlriolr tine 'oloxnontary displace- 
xnonts sr and y are rxrado. „ *. 

A tlrird law of sooxrrotrioal ojp.tioSy ofEoot a 

coznlrination of tiro tw'o j sti^^d^i igts tlrat t^ro 

loxr^itudinal ma^^rifioatr ' 
square of tiro trarrs vex ec; 
a?/^by* is invariant. ^ 

dox>t}r of £Lold associai 
pornts distant y apa-** 
coxrstant doi^ndin^ 
sidorod satisfactory, 
soxrsilrly perfect dofiTritioxr, 
discs 'of distinotly 'rendr 
.attained witlr JST » 

Xn all '-tirese cocxrr twsi oawe^ is tlaBa ^wa^e^ens^^ of tire 

^ .'fjpae^wjng tiw» ^iwnfeaenreaL tet tlm xsaodruscn for 



and 
-difip^raction. 
oontaet*- is 


No, ■ 



' liacioac'ifa tvcblcenoL as -vcrxlt^;^. ' riTlxias i£ 

]0o£crta6 a t^lio'usatXxri'tJK o£ an. ino2i 'sv'it^ a ‘fcotal 

of a i3€!ent>}a of an. inolk, wor^ -fco 1:>o jc>liot> 0 £prajpl%o<f.^ 
^30 -valvto of jKT woTxl<a. 13® 1 , efcncf wiivlx a fMaxfoot- letns tlm® 
clofin.it*ion. xni^h^ loo oat^imatocL as var 3 r ^ood. 'X7H<» 
at.t>aixu3E'xje»nt> ox a vary good -wronlci dofjond on 

ol>t>aixxin^ a lar^o onongli inxai^o to xnalxo t>lxo toixdenoy 
of jplxot'Og^ajplxio imagr^a to sf^road noj^li^il^lo. Tlxo 
aoTtm-cloi* oxaotfioe* t/lxon^li rxoti always jpossiHlo on 
aooonnti ox tilio anaco r*©c|x*ix*e>cl, a]3f>oax*s to oo to ol:>t-aiix 
piotxtro of trlxo iari^oat ai^o roqiiix-oci iix a aixxi^lo opoi*»- 
tion, and not, aa Ixas l>oon sxipr^ostocl, tixo an !•>«€?»€ j non t 
onlaxvi^oxnont of a aniiall ojrij^inal ixog:ativo. 

T- SMITfX. 

2!^atlonal l^liyaicjal I-»al>ox*atox'y, 

'a?odclixx^5t>on, IVficlclloaoxc. 


‘W"i!r35toxT!r ontoj’in^ into a cliscixsaion of tlxo corroot 
intoxnarotation. of ixi^li powox* xxxioi'oacopio irnag^oa, 
'wJhtion is a vory x*ooojiclito svxlxjocst, T alioxxld lilco to 
point oxit tliat TVfr, JVlallooJtc’s atatoxxioxxt in ^siA-’rxmJK 
of Oot- 13 tlxat an ot>joot of alt.oT*nato opaqxio an<l 
tr‘anaf>az*orxt linos oannot l3t> »<3paT*atocl t>y any xxxotliocl 
if ttxoix* spariinj^ is -mxxolt !#=*«« tlxan a wavo-lonigrtli, is 
not coxxfiT-nx^oci by oacjcxoi-ioixoo- IL»iixo« of tlx is »iatvn*o on 
tlio sxxx'faoc-^ of €>t.olxod stool Ixavo t>oon plxotofn’axxlxocl 
fxy v^iaizal wJxiolx ax*o xxot xnoaro tlxan 1/140,000 

of axx inoH ixx tlxoix- sjpaoinfx, and oan also l>o sooxx wlxc'-n 
approscimatoly of t.rxia siaco. i» so mo ovidonoo 

to slxow tixat llxxos noax'ly twice* as fixxo can l>o plioto- 
^3raplxo<i. Tby xxltx'a-vdolot liglxt of wave-lon^d’lx IBGO. 

ilVIay I clix'oct IVIxr. IVfalloclc’s attontioxx to a stxoxd 
note oxx c|i«stom stx’xxctxai'o in tlxo of tHe^ JR-o^rxi 

aS*o<5«c/ 2/, x^ol. 4 2, pp- 33S-339, wlixeli 
■indicator anotlxor intdrpx'otation of tJrxcs x-osnlts wlxicli 
ixo attr-ibxxtos to a lontionlxxxr stxmctxir*’* in tlxo olxjoct 
olxsorvesd. Ooisra^n i^KJOxc. 

OO JSkfox'timox’ Stj'oot, W. 1, Oct. 15. 


XnAvnenca of 'X'axnparatnxra on tl*a JFtaman K^fTact. 

l>oe>n oxnplxasiscd Hy Ir^x*of- X^rixx^jslxoixn in Ixis 
3rocan t^^clnxix*al3lc x*opox*t on tlxc^ JEtanxan effect (X>ac 
2ST , j?Vn^. 3, 1028>, tlxorc is a far- 

nE»aclxin^ and f xxndaxxxental analo^gry fxetwocn tlxe fee- 







^]Nr£I o% " ^fitib 'iaaLO»^ i^aoLposrtftex^' ^tSicsbnbb 


I ^ jfcnrwAorS'^^wrlk^S ^rw»ez]Ct> ^T'^SkMna is. ti23ta.fr- ^kz&crwn 
iM tl>€^ ara^iiaidcMai Irv'pot^osia^ . wbioli waa <la'vnelo£»adL 
ji<lt>j>en.<aLOiaLi>l3r "by ]RoiTi-ii:^ asckd lyy "W. O. MGcjO- 3Liawia. 
i^i-iofly 8to.t>€»ci in. an ale3naKi.tiaj*y *way, tibia tibieory 
>« >s«t>ulaf>e£l tilnati m.olocutea in gefxu&rebl liaxra xxo 
-tir-Mv:»ioal x*oa.ctil^iti5r« aas^d ti2i.ati Islkety l>eoc»ma Foa.oti'V'o 
jtf t.e>ir tiioy JKav^a al:>ao3rl:>€»<i onarico^. Xn oardLcsr- t>Hafi a 
jr€i>aot>lvitiy l>a a qj^ixantltiy odE 

>iioir| 5 y auqpptliocX -fco l>zlirk^ oaoin moloonla 

rr<>m**it>a inifsial t>o ila jneaofiiva abafie, tlala 

jiia^ntritry oaULaci tJi.o ontioal lrLOi:*^3menti ot 

blaLairetc5tiox*iatvic5 of tilne ajpooiflo iroaotiion. 

X’iio Einstoin law moroly at^afoa f/ljia'b in. a 
:*Ji€*nrjiioal iroaoiioix a moloonlo al>aorl>8 on.o qnazitfiwcn. 
r>f i-acliaami ^rxcnr^y^, fcHon l>oooxne»a aoti^afiocl, 

tio afctswmjption. l>oii:i.^ Yxiaclo as ^t>o tiHo cii£forojn.co in. 

oontMesnt. of tno initial an^l iroaotivo st>atos. 
I’lit? T'a<iial>ic>n liy]|>o'fcHo«is st.at>os t/}:iai> -fclxo dtifip^jronoo 
ill oont.e'nt) of liHo Iniiial and x-oaotivo st:atyOS» 

i>t‘ iiiLO exitioal inoxomonti of aotivation, is a sin^lo 
(piaixt-nxn w'Hioli. oan l:»o al>«oxl3od fxom. infxa-xod 
I'lifliation. X?l40 oxitioal inoxotnont. of OTx&r'f^y olxax*- 
tiflc'T’isiit.^ of a xeaotion is noit/liox ojxpixossc^d nor^ 
imj-ilifr^cl in l/Hes HJinst^oin la'vt’'. 

Iti is a siin.x>lo maf/t>«x ijo oalonlat^o f>lio oxitical 
iiicjxoTnontv of a x€sa<3tion. fi^om t^Ho ottsoxvod olian^o 
of t>lio volooitiy oonsiantv wit.li 1x31X1 x>oxatm:*o, and to 
<*t»tain tlic* oxitioal fxo< 3 Lnenoy ISTot only mnst tins 

fit^tinonoy !>€• ones oliaxactoxistio of tlio xoaotant 
inoloonloM, tHat is to say, oxxo tliat oaxx Too olrxsoxvod 
l>v ^ al>soxx>tion sjfiootxa moasnxomemts, lint tlio 
r^vdiation Ixyjiotliosis also domaxxds tliat oacjiosnxcs of 
tlio iixaotiv^o moloonlos to xadiant onoxigy of tlxat 
fr<^<:jnonoy slionid oaxxso tlxo xoaotioxx to talco plaoo. 
Aw a rnatt^t’^x of o:5c jfxcM'inxontal faot, nxoloonlos in tlxoix 
imi.i'tiv’-o stat€:*-s do xxot sIioa;%’ any ovidonoo of Ixoing; 
i liaractoxisod l>y fxoq^noxxoios oqual to tlxoso oalon- 
Itilotl fxonx tlxo oxitioal irxoxoments. TIxis in itsolf is 
wutKoioxxtly si^nifioaxxt to axrost attention, l>nt -wlxon 
it as xxxov^od fixst l>y l^ixidoxnaxxn and tlion in most 
^oU>*'arxt faslxion l>y G. IN'. X.rOwis tixat xnoloonlos do 
[not xoaot wlxon o:?ci>o»od to xadiant oxxoxgpy, not oxxly 
it>t' tJxo oalonlat^d fxo<j_nonc?y f>nt also of a xroxy lax^o 
iruiij^o of ixxf ra«xod fxoqnanoios^ it was folt on all sidos 
[that tlxo xadlation Ixyjpotlxosls Ixad Ixocsn offootivoly 
oom^lotoiy disjxxovod. 

L sitnation tlxvxs xoaolxod is ono of oonsidoxalxlo 

*n^<‘T<-«t, X?lxoxe» oxicist on ono Ixatxd lax^o and 
Jt'roasin^ ntxznlxoj:^ of ^plxotocslxoxnioal xoaotions 
_hioli axo ofivTlonsly stimnlatcKl Ixy tlxo alxscn-jxtion 
I rai^liant onox^jy. Xf tlxo 3E*lanolc tlxooxy stand fast, 
ht' I'oaotant xnoloonlos mnst l>o aoti^ratod l>y tlxo 
.OKorption of tixo onoxj^y ^nanta sinoo it is 'woll 

^owji tixat tlxo fxoononoy is onaaraotoxistio of 

*iom . On tlxo ptlxor Xxand , tlxo xadib^o^ Ixypotlxosis 
i oxx . 3£Mi:barn;M»«>» win a-^x^poax to Ixp-tlxodxptio- 

Mty sK^und ; npVpjtblxaloset, it l^as b^^on jxxonsrod to l3^ 
|iiteixaVj,i«i. K^enoxal . oonscjjwby - 

‘^Froiii sddmM to So ota os 3B <01k«xntotar3r> ^Uae 

A -r*oei«,t!lo», <tMUv«si9A m% OtMB«vw on Swts.'S* ; 
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aroaotions. Xt xnnst, ftoworvor-, l>o oonfosaewat- 
tliat tlxo pxosont position Is -v^oxy fax f xozn Ixoixxg a 
satisfactoxry ono. Xn tlxo oaso of txno nlxotoolxomioj^ 
xoactions, it is not possililo to Ixolio'V'o tnat aotinratioxx 
of tixo xToaertant molcsoxilos is not pxodnood l>y tlxo 
dixoct al>soxpti.on of xadiant onoxgy. Xn tlxo oaso 
of tlxoxmal xoaotions, tlxo ovidonoo dtspxo^vos ^tixo 
aoti^ation l>y tlxo dixoot alxsoxotion of xadiant 
onoxgy, and aoti^ation l>y ooUision Ixas l>€»on 
sxj t>s titxxtod* 

^^Ixon tlxo ol>soc|nios of tlxo xadiation Ixypotlxosis 
Ixad Ixoon sixn^, it was folt tixat tlxo ooxpso Ixad 
xoooixrod dooont Ixnxial. I vontnxo to point ont tixat 
tlxis Ixypotlxosis may l>o dividod into two paxts. Tlxo 
&rst paxt is oonooxnod witix tlxo oritioal inoxomont of 
onoxg^y of a jpoaotion, tixat is to say, tlxo mininxxim 
<g[xiaixtity of onoxgy, ox xatliox tlxo oxcaot on anti ty of 
onox^y, wliicdx is xopmxod to Ixxing a moloonlo fxom 
its initial stato to its xoaotivo stato. XJxxloss tlxo 
w-lxolo c'onooption of difiEoxont molooixlax statcis l>o 
dxoppod, tlxis oonooption of a oxitioal inoxoxKXont 
sta.xxds on a sxxxo and nxnx Ixasis. Tlxo sooond paxt of 
tixo Ixypotlxosis, nanxoly, tixat tixo oxitioal inoxonxont 
oan l>o alxsoxixod as a singlo «6a%*&3Pgy l>y 

xoaotant xxxoloonlo, is a pnxo assnxnptioxk and ono 
tixat w'oxxld only Jnstiflod l>y a Icnow^iod^go tibat 

tixo jpxoj^irtios of moloonlos axo in tills xespoot 
idontioal w^itix “tlxoso of olonxontaxy atoms. ^Tlxo 
xxnooxtainty wliiolx attaolxos itsolf to tlxis aMssnnxption 
inxpxossos nxo so stxoxxgly tixat I pxoposo to oxdxxxjcno 
tlxo liody in oxdox tixat tixo oatxso of doatlx nxay ixo 
xnoxo fully in'v-osti^atod. 

So fax as tixo pixonomona of olxoznioal xoiMxmpn oan 
ixolp ns, onx IcLnowlod^o of tlxo plxy^sioal pimpoftios of 
moloonlos, and in paxtionlax tixoix olxan^o fxom ono 
to otiiox statos of onoxgy oontc^nt, is sinjgnlaxly 
moa| 5 Xo, and it w'onld sooxn tixat littlo xnoxo oan bo 
^ainod in tixis dlrootion oxron ixy tlxo most intensx^o 
st ndy of ^ pnxoly olxonxioal pxooossos. I vontxxxo to 
stxoss tixis point of viow' ixooanso X ixoliovo tixat tibo 
nooossaxy oxT-idesnoo oan oxxly i>o ^ainod fxoxn sonxoos 
of ixxfoxmation wixioix axo indopondont of tlxo paro- 
oossos xvo -wislx to oxcplain, jSnoix indopondont 
sonxoos of i xxf oxmation may l>o fonnd in tlxo plxono>^ 
mona of pbosplxoxosoonoo, dnoxosoonoo, and al>soxp>- 
tion spootxa of ooxnponxxcls. 

Tlxo toxm plxospnoxosoonoo is a Ixxoad oxio and 
inolndos Ixotlx pixotolnminosoonoo and ^^oatixodo* 
Inmtnosoonoo^ to^otlxex witH csoxtaxn sntxsldlaxy 
pixonomona. Tixo oxxly ono of tiboso tixat p«»n- vat&ary^ 
onx pxosont puxposo is plxotolnjnineao€XfX||^ ainop ^ 
bnowlod^o is ossontial of tlxo fxoqj^npnoy of tlxo 
aotixratinji^ xadiation aa tibiat of anxittod 

xadiation. ^ 

X«onaxd and XClatt ostablialiad i&o 
f aot tixat plxospJxoxosoont 

xoxroxsiblo pxoooss. Xt is oasuiy to aotivato a 

pixosplxoxo by nxoatas of xa$%lMpbt of tlxo saxno 

as its oi»Swxbubtoi^ absox^ption 

bandi, wbXoH Kos tbp 
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X'fc zn.iji.s'b €»3cu.]pl3L«t8i8odL t>Iaa^t> t>oxx]ip«r£k^ia3:^ ie a. 

znoat> ixia]poirfc«wci.ti farcfcoar, aaa^X t^lneire xa.tx^'ti 1>© for oveary 
ooxinti>lo:3c a. olxara^i>oriist>io 'fcox3a2>03r4et't>Yxrc» 

it> is oomj>lo’fcoly ,st>a^l3lo. i>Ho t>oaQai>oira»- 

•fco-res is ^rogrossivoly ra.iso<i a/l>ovo i>lie cli.a,ra.cte3ris-fcio 
liiTxii:., a,xL ixxcx’oasuxjo^ ix\axitt*l>ojr of ootoi>1o3los will l>o 
rG>solvo<3- im ixnlt^ tiiiaio, a.xi.<l. -fclbo x*©a.ot;ioxi voloci-fcy will 
iniox*ea»so. I-fc ina,y l>o said, ■fclxorofoT'o, t>liat> -fclio 
s-t>al>ilit> 3 r of "tlxo oomhioIo^cos ^progirossivoly dooroasos 
a»s iilio ‘fcom^oi'a'fcoLX’o is raised abovo flio 't>orJOL'po 2 *a•fc^l.x‘o 
limili, axi.d fol low’s 't>lia'6 f-lioro xiaiis'fc l:>o an. T:ii> 5 >ojr 
'fcoxnx>«>ra'fcnro limit/ al>owo wrliiolx tilio com.y>lo3c w^ill 
liawo no xnLoasnT*al3lo stability, and at tliis te:mx>e«x*a- 
tnro tlio iroaotioxx wrfooity of a simjplo clLomioal 
roa/otion w^'iH resaolx a maxixnnm. axid w-ill indood l>e» 
lnstantan.ooiJis, if sncslr a word oan bo aj>j>liod to a 
jiroooss inwolvin^ tbo mixing togotbox* of tbo ro- 
aotants. Tlie> i>liotosyixthosis roaotion is diffor- 
ontiatod by tbo faot tbat it ooxxsists of tw^o stagos, 
aixd tbo tomjxc^ratm-o limits oonoom only tbo 
stability of tbo adsorj;>tio 2 x oomjxlox obaraotoristio of 
tbo brst stago. 

Tbo byj3otbosis of cotoj31ox formation also offors 
an oxi>lan.ation of tlio jxbonomona of -pboto- 
Imninosoonoo. Tlioro is ono ontstanding faot in 
oonnoxioxv w^itb tbo activation of tbo i>bosi>borogon 
in a jxbosjxboro w^liicb indioatos tbo 'prosonoo of a 
com^lox of tbo tyjxo w’o aro doalirxg -witb. Xn all 
oasos wrboro tbo activating wav o -lengths bavo boon 
moasxircM:!, tboso aro longer tban tboso w^bicli aro 
obaractoristio of tbo jxbosnborogon in tbo free state. 
Tbis at once loads to tlxo view" tbat oacb j>bos- 
X>borogon moloculo bas formocl a oomi>lox wdtb a 
molocuLlo of tbo diluent, and w^itliin tbat ootujxIox: 
tbo i>bosx>borogon exists at a level of bigbor energy 
content tban tbo normal. Tbo stability of tbo 
ooznx>l«5^ wfll bo dotormined by tbo tomx>oraturo as 
it can only beet resolved into its comx>OTXonts by tbo 
«ni>x>ly of infra -rod radiation to make good tbo 
dofoot in tbo rotatioixal oxxorgy of tbo diluent xnolo- 
culo- fSvoxx tbougb tbo xxbosx>borogon comjxononfc 
is raised to a still bigbor level by al>sox’X>tion of its 
cbaractoristiccjuantxxnx at tbo xxltra- violet frocjuonoy, 
tbo oonxx>lox wdll ronxaixi in its stable state -provided 
tbat tbo tomi>oraturo is bolow^ tbo lower limit 
obaractoristio of tbo coxnjxlox. 

. .. ^n instance of an oxaotly analogous ;pb onomonon 
is tbo very stribing fluorescence of bonacaldobydo in 
ooncontratod .suljxburic acid solution. In tbis case 
tbo aldobydo witbin tbo comjxlex absorbs and 
radiates energy w-itbout its stability being atFected. 
Xt may tborofore bo suggested tbat oven after tbo 
j>bosx>borogen bas beexx raised to a bigbor level of 
activation tban tbat w-bicb it reaches in tbo actual 
formation of tbo oomnlox, tbo nowr state is no less 
stable tban tbo comx>lo3c itsolf. If tbat be so, tbo 
wrbolo of tbo x^bonomena of i>botoluminesoonce 
wbiob bavo boon x>ro’^ously doscribod xvill find a 
simx>lc px3p^3nation. Tbeoro -will bo a lowor tenxjxora- 
turo limit bolow wbiob tbo activated comx>lox -will bo 
oomnlotoly stable, tbat is to say , no i>bosx>borosconoo 
wrill bo obsorvod.. 'Wnbon. tbo 'tomi>oraturo is raisod 
abovo tbo lowor limit tbo x*ogion of stabiHty 

will^ bo ontearod axx^dL ^bosnboroscont omission wdll 
bogin, and jprogroesivo r^o of tomporaturo wdll 
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progrossivoly inoroaso tb^ zmmbor of . oornpioxos 
tbat aro rcsolvod and tbo intonsity of tbo pb^os- 
pborosoonco -will inoroaso. Sinoo tboro aro praai^nt 
a finite numbor of oomjploxc^, tbo total porsistonoo 
of tbo omission will docroaso. At any constant 
temporature botw^oen tbo low-or and ux>par limits 
tbo interxsity -will bavo a dofinito rate of docay. 

*X ust bolow- tbo upper temperature limit -wbere tbo 
stability is vanisbingly small tbo persistc^nco w-id 
bo vanisbingly snxall and tbo intexxsity w^ill bo tbo 
nxaximum. X^P to tbis stage tbo will 

be identical witb tboso of a obexnicfxX reaction, tbo 
criterion of intonsity of pbospborosconco being 
substitxitod for tbo erdterioxx of reactioxx velocity. 
Wboxx tbo upper temperature limit is jxassod tbo 
coruploxc w-ill xio longer bavo any stability and w-ill 
no loxxger excist. ISTo pbospboresoence or fluoresceixco 
will be possible, since tbese depend on fbe stable 
excistexxoe of tbe^ coxxxx^lcxc w^itb its power of retaixxing 
tbo energy w-bicb it absorbs at its obaractoristio 
froqixxexxcy ixx tbe ultra-violet. Tbese pbenoxxioTxa aro 
idoTxtical w-itb tboso observed by X.tOxxard and XClatt. 

Ono fxxrtbor piece of evidence, wbiob bas bitbexto 
not beexi moxxtioned, nx«y now^ bo brought forw^ard. 
Tlio hypothesis of coxnploxc formation dojxiaxxds tbat 
tbo defect in tbo rotatioxial energy of the catalyst ** 
or dilu€»nt conxponexxt xnay bo absorbed as ixj fra -reel 
radiation. Xn all tbat lias gone befox*e tbis defc^ct 
bas been supplied by raisixig the tem;i>eraturc^, axixl 
tbo bypotbesis canxxot lie coxisidored as c'-rxtirely 
jxistifi^i unless it bo proved tbat x*esolution of tlio 
coixi jiloxcos can be aebievod by excjiosurt^ to ixifra-red 
raebatioxx . Tbo fax;t tbat tbe xnost offoettive xnetbotl 
of deacti vatixxg an activated axid of 

releasing tlio w^bole of its pbospboroseextee is l>y 
exposing it to ixxfra-red radiation adds a eoixclusivo 
argixmoxxt in sujiport of tbo bypotbesis . 

Tbe success tbat bas attexxdc^d tbo apx>licatiorx 
of tlio bypotbesis of complex fomiatioxx to w^idely 
differing pbeixoxxxena Justifies its goxxoral apj>lioatioxx 
to all thermal chemical x*oactioxxs. Tbis natxirally 
leads to tbe view- tbat every such x'eaetion depexuls 
on tbe presexice of a catalyst. Tboro sooxxxs little 
objeotion to tbis bocaxxso it is a faot familiar to 
everyone tbat cboxnical reactivity suflers a xnost 
roxn arbablo decrease as all impurities are removed- ■ 
It is perhaps a swoepixxg statement to xnabo tbat no j 
tboxnxal reaction can tabo place in tbe complete I 
absence of a catalyst, but tbo fact romaixxs tbat in ^ 
every case w?-bicb bas been accurately exaxxiined tbe t 
reaction velocity is asero. Ixx inorgaxxic chemistry | 
tbe xnost eflective catalyst is -water, axid XX. Xi. 
jB aborts worb on tbo absence of reaction betw^eoxi 
dry substances is classical. Xt may bo tbat tbie ’ 
pow-er of water is connected witb its great ionising 
power towards inorganic salts, for it is possible that j 
ioxxisation itself is tbe result of a oompless: betwreexi ^ 
solvent and solute. 

Xt may be claixned tbat tbo evidence brought I 
forwrard froxn tbe three flelds of pbotoluminescenoe, I 
absorption spectra, and obemical reaction coxxstitutol 
a story tbat is not w^itbout interest. Tbe one I 
dominating influence in tbis story is tbe critical | 
< 3 ,uantum of activation wbiob bas fouxxd its e^rperi' 
mental verifloation. • , 
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wl^olx oozxxo dio'wxi, 'feo iza fzroxiaL £xr]L3pre«9loz>. o£ ti3fc^© oes 80 irLt>i€tl ols.etx'jQbot^r’ o£ oaurliost^ of 

^ j>iro-JEt»cKExa»is®«wa.oo ofEoxr e& -v^etst> Sold for edl lllojsi'fcreL'fcocl Ixorlikctlia — — t>lio foi-eriairMaLor* of id- 

iiiqdijrY', m>& yot> inx^aorfootily osc^Iorod. X>r- OKcbrlos dij.idora,l>lo l^ools^ wiflx l>otseLxxiofibl ;plotiuros wlxioli. 

Sidgor’ei dC£W dxodxoir dot^ only a,jQ^oircl@ id'V‘«Lloi€Ll>lo Ha^vo a£>;pc»arod ixi. filio -fc^vsro lylnLoixsaLXLd 3roax-» tjl&ai> 

oluos i>o 'tli.o lafeyrid-feh of ooclioo» wlxioli ooixf rodfs Jhtavo sin.oe» e»laf>dod . If w^o xn.al£.o allo-wadoo f or 

■fclao ^ i>ordlo:x;oci s^odonf , l>xxt> also illoxdidafos flio flio do^xraclai^iod. 'W'lxioli. flxeso drawririgs ov-idojcubly . 

Bol>Joot> oy t>roafin.g it> od f>road IXdoB add relatiidg siififorod id iii-O ^poriod of doarly sisc oodtidrios -wliiolL 

it> t>o -fclxo xdalix odjrrodis of ’fclxoixglx'fc. Hr/ Sidgor i>asBod IxofAVood f-lxoir loavidg -fclxo Hadd of ICra'bodaa 

l>oliovo» t>l\at; tJKo liorl>al or- dosorij>-fcivo dr-xxg-listi add ax>i>oai*id^ id l>lxo oodcs:*: of JTdliada Ad^f ^ia^ 

of ATogofalxlo x-odOLodios ^Ixad already assdmed it>s -felxoir q[^dalit>ies may well idddce a sedso of Irdmilia- 

defixxitiivo form. in. t-Ho foixrtili oodt>TLxry Ijefore Oliris-fc, -fciod id iiie tdodem. Ijoiadis-fc ; for flieir l>eadi:y 

triioTJi^lx do vi^orlt so early id daie is exciaixii. ’W'e o'we add aooixraoy ddderroide tilio oordforialilo tlxeory 

oirr drsi Isdowlod^o of Oreol*: lierl>al lii^eraidre -fco t>l3Lal> i-lxe art; of j>ladt; illostratiiod Ixas slio"Wd a 

tiHo ** .tiis-fcoria l?lad.t;ardrd ** of *nrixeox>lxrast;ds . Tlxe x^roitpressive evoldiiod. Iddeed, it; is doi; orxly od 

I^Ldt>H IRoojt of t>lxis 'worlc, 'wlxieix iday ;|>erlxax>s dat;e fixe art-isfio, Ixnt; also od t>lxe jdedieal side t;txat> 

from a x?eriod la tier tilxad t-lxo deatlx of t;b.e rej>dt>ed degedoratiod ratlxer thad yxroj^ress t;oo of ted ood- 

author id SST d.o., is helieved to he a oord^xilatiod frodts the stddedt of herhal literatdre as he jxasses 

frord 'W'lxioh "wo xday jgaid ad idea of the datdre of the oedturies id revie^w, 

tiles ^earliest herhals. X>r. Sidger tells ds that Adcirordachos of C5rete, 

'I'he dxost ird;portadt -work: of the ^period hefore jxhysiciad to ISToro <a..x> . — €>8) , -proddood a xdodifiea- 

Ohrist is, ho^wover, that of hUratedas of J^odtixs, the tiod of the 'm.’iUhiri.tZa.tfi ^ or* for all xdadder of 

idodieal attoddadt of IVXithx'hiates (1^20 — 03 d.o.) ; jpoisod, idjxxry, axxd disease ; add so late as the edd 

I'^'atexias ^^as the first adthor to jxrodixce a herhal of the eif^htoedth oedtdry, iix certaixx eodtidedtal 

^ itli fij^ures, axxd ho is thds the father of j^ladt eities it %vas still the cdstoxd to ^xrepare oixoe a year 

iliiistratiod, II>mo aotdal copy of his A-vork: has sdr- ixx pdhlic, id presedce of the rxxagistxates, a 

vxA'ed, hdt 1>X'- JSidf^csr holievess tlxat A't'^e liaA^e the . The recipe of ^Addroxdachos hixdself 

material fox* restox'idj^ a ooixsidex*al>lo pax't of it, included 40 iteids, Avhile the eighteexxth- oedtdry 

\^ liich scexxis to liavo hoexx use^d soxdc^ cedtxxrios latex' the^sriac had reached sdch ahsdrd elahoratioxx as to 

id associatiod A^dth aiiotlier xdatex*ia dxedioa ^that dedxaxxd ixo loss thad 3*4-0 differedt ixxf^rediodts ! 

< »f X>ioshiix*iclcs. The^ xnaxxdscript, Avhich has so Thod^h the theriao has died odt ddder the Aviltixx^ 

f< >rtdxxately pr-e^served for ds this fraf?xnexdt of the ixxfiuexxoo of Jdoderrx soeptioisid, it has hec^doathed 

lic-rhal of l^r-at-euas, is tlxe most ilJdstrioxxs of xxll to ds the -word ‘ treacle,’' ixx -which its dxerxxory sdr- 

tlie eax'ly liotadical codices. It AA-^as px'epared id vivos as ixx ad iiidocdOds secoxxd childhood. 

( ^oristtxdtiixoplo ahoxxt the year -A..x>. 01:2 for a xxohle Addroxxxachos xvas xxot tlxe odly Oreek: herhalist 

laxly, ddliaxxa TVxxicia, the daughter of IF’lavids of tho first cedtdry. Hamphilos^ a- physiciad Avho 

Axiicius lllyhrids, JKixxperox'- of the W^est. XTor t3«»e practised id Hoxde, had already Avrit-fced a hoolc 'which 

rit'jsct tlxodsaixfi years or so it x'ordained at Ood- appears -fco have heed the first Avork: od pladts 

Ht.aixtixxr^ple, AA^-liere it sxifferoii A'^arioxxs vioissitddes ; ax*rad^ed id alphabetical order, axxd there Avere other 

iix I OfiO the cliplodxatxst Adgier Hxisheocj , Avhed od a Avx^ters of this period Avho dealt Avith vegetable 

tlixxioxdatic xxxissiod to that city froxxx the TCxrxperor drugs. All these herbalists are, hoAvever, edtirely 

t"oT-didtxrid I., foddd it id tlxe Ixadds of a /Toav, add ovorshadoAved ixx roputatiod by I*edadios Ilioshd- 

iiKluced his royal xxxastor to hdy it for a hdddrod x'ides of Ajxxazax'ba, Avhose xda-fceiria medica, Avhich 

<liioats. JFor a lodg pex*iod it -was oxxe of the chief idolxided aboxit five huddred pladts, Avas treated «a 

treasures of the Hofbibliothek: at A^iedda, hixt as a tho s-taddard Avorh. for the dojct fif-fceed cedtixries 

result of the War it is dOAv^ tradsf erred to St. MTarh's ixxdeed id Arabic -spealsidg ooixdtries its idfiuedoe sxrr-^. .. 

bibraxy at Vedice. The oodeac idoludes a piotur*o of vives eved to the presodt day. Hioshurides, after 

Krateuas edgaged id paidtidg a xdaddrake, 'which is studyidjg idAIoxaddria add Tax*sus, becaxde physiciad 

f-orxvediedtly held up for his idspectioxx by Elpidoia, to the Itoxxxaxx legiods id Asia sood after the middle 

t-lie Ooddess of Idtelligedoo, Avhile Hioshu rides sits of the first oodtxxry. His herbal shows ad exeted- 

Hy, Avritidg aix accoudt of the pladt. - sive Is.dO'wledge of pladts, but it does rxot^ reveal 

The -fceact of the madusoript oodtaids, amodg other outstaddidg xdodtal capacity or soiedtifi^ ixxsight. 

I matter additiodal to JOioakixxrides, ad account of Attexripts at the idedtifioatioxx of the jxlfiuxts Avhich he 

file uses of eleved plad-fcs, avo-wedly tahod from describes Ixavo occupied axx abstoxxishidg axdoxxxxt of 

KLra-fceuas ; these descriptions are accompanied by the time and eixergy of the botanists of later time^ j 

excellent illxxstratiods, Avhich may reasonably be the difiiculty of -the task: is due chiefly -fco the in- 

xegairded as -ultima-fcely derived fr<»m the same adequacy of his descriptions, hut in part also to the 

ail thorn's pictxires, and thus as dating fxrom about fact that even to-day -fehe plan-fcs of Asia ^Mlinor ^S*ve 

|8ovent3?:jrftve years before the birth odT Ohrist, Hr. not heen eachaustively eascplored. The authority 

Singer gives outline reproductions of these eleven attribu-fced to Hioskurldes led to the mahing of 

[pictures, from -which we can gather an adequa-fce countless copies of his work:, axxd the unravel ling of 

the lineages of -these various rnanusoript versiqps is 
**x rad tte matter of the utmoSt ' difi&oultv and compleasdty. 

'f 3Eta*, «. so fear 

ISTo- 30TS, Vox-. 12523', ^ V.' 





'tko rel8,t>loxialxip9 CLZxd. botjUtoos <3^ 
’tkx^ dififoron-t; jg*‘0'ixi>s, 

"Wo lia.ve> a*lro&<iy’ ir^forx*®^ t>o oodosc of J'UiliB.n.a, 

j^Loioieb. i;t> is et sl^paa/L ixxs'bsaii.oo of ^> 1:10 fox* 

<5ojg>yixxg, X’fiffci:ke«X’ t^feawciL fox oxi^ioa.! ol:>soxva.'fcioTi. of 
N’ar'fcixxo, wlxioli ;possosso€f l:xoxl>aJlstiS ovoo so lalio aJ3 
Rej:i^a.iss€bXi.oe ;poxio<3l,i>ltxabi> jSf'fcooxx'fclx-coxi.'fcxxxy coi>ios 

of t>lxe> illixst>X4Sbi:>iorus of 'fclxis maLTi.tiscxij>ti «bxe» kxxowTX 

'6ii.a.'t> is *fco say, a. axtist ixx iilics foiix-tooix- 

laxxxi xeicls was ooxit>o±it> -fco cox>y figxxxos, soxoo of 
wlxio^ xrxay ixa'v^o oiri^^ioafcoci in t>lio pexioci Ixofoxo 
OHxist), xat^ox t:>lxaxi “fco dxaxv' t;!!© flowoxs A^rlxiclx wox© 
xoady t>o Ixis liancf in His o^wm oo-uixt^xysici© and gaxcion. 
THo sam© alxnosf incxodiHly sla'V'isH and Hxaiix- 
ioss ooj>ying rfxaxao-fcoxisod ±> 1 x 0 tiox-fc. TH© 5 >lani> 
synonyms, wHioH ax© a f©at>nx© of t>H© mannsoxii>t>s 
of X>iosfe:n.xid©s, wox© ooj>i©d and xo-©oj>i©d i-igHt> 
infio tH© sixtoon-tH o©n-t\nry, -tHon^H many of -fcHom 
w*©x© in sfxang© "fcongnos, 'wHicH Had H©©n ©acfinct; 
fox mox© fHan a t-Honsand y©axs- -^F' lays 

stx©ss xxjjoix IrH© fact fHafi fH© cxoafriy© j>©jriod of 
Ox©©H soiono© oaxn© -fco an ©nd in i>H© s©cond ©©nf-nxy 
of t;H© OHxist>ian exa, axxd fHat, dnxini^ t>H© I>axlc and 
3Nfiddl© Agos, tH© illnst>xa't>©d maniJLScxif>*fc H©xHals ax© 
m©x©ly liti©xaxy j>xodnct.H, t;H© ]px©j3axat.ion of 'wHicH 
involved no gonnin© Hnovrledg© of plants. 

TH© m.at>©xia xnodioa of I>iosHnxid©s was nol> -feH© 


oxily wox-lc of its ©lass -wHv^H was “widtoly oixont^ticiid 
in tH© Middl© ^g©s. An inaxnonsoly HeoHHat 

was tHat of Ai>nl©ins, wHicH is snnposod. to date 
fxoxn a Ox©©ls: oxigined of tH© fomrfcH^ ©©ntm:^ ; it 
is fx©q|^\i©ntly ©oxnHinod -witH a 31«i^tin veorsion of 
I>ioskLTxxides. How tH© name of Apnl©ins H©oa»n© 
assooiated witH it is not Hnown ; tH© antHox of 
TH© Ooldon Ass ” Had no ©ono©xn witH it* A.s in 
tH© ©as© of l*>iosHnxid©s, I>x. Sing©x givos a diagxaxn 
indioatrng tH© ;pxoHaHl© d©sc©nt of tH© ^^s^inoijpa] 
gxonjxs m.annscxi 3 g>'ts , THxs H©xHal is of spooial 

int©x©st to ns in Ox-eat Hxitain, sin©© v©irsions of it 
© 3 c:ist w'HicH ax© of Anglo-Saxcon and Anglo-lSTomenan 
w^oxHmansHi j> - 

In tH© Hf t©©ntH c©ntnxy tH© inv©ntioixs of pxinting 
and of wood-©ngxavxxxg x©nd©x©d 3 g>ossiHl© a now ©xa 
in HoxHal Histoxy, Hnt at Hxst tH©x© was a failxxx© to 
xoaliso tH© distinotiv© j>ot©ntialiti©s of tH©s© xn- 
vontions, and tH© oaxliost i»xint©d HoxHals divoxgod 
littl© fxom tH© i>x©e©ding xnanns©xij>ts * X>x,“ Singox 

©onolndos His woxH Hy doxnonstxating tH© continnity 
of tH© i>xint©d HoxHal witH tH© xnanns©xi;pt txaditioix 
wHioH gav© it HixtH. His ln©id nxoxnoix, witH its 
nxxmoxoxxs and ©xcQ^nisit© illnstxations, sHonld aw'alt.on 
fnxtHox intexest in a sxxHject wHicH is fax fxom Hoing 
©acHansted, and still stands greatly in need of woxlcors 
trained in tH© xnetHods of ©xitical scHolaxsHij>, 


OHitxiaxy. 


Tpto:®*, X>. Noiax- T^toist, 

l^r^HE deatH of I*xof- Hiaxmid ISTo^l I*aton on 
-M,- S:5©p>t. 30 Has removed an oxitstanding toacHex 

of jaHysioiogy, axxd a devoted investigator of tH© 
snHjeot- 

NoiSl Taton, tH© eldest son of Sir J. TsToljl I^aton, 
tH© faxnons artist, was Horn in IBGO. H© was edn- 
©at©d at UdinHnxgH Academy, wHexe Ho Had as class- 
mates Hexdman of X-*ivex33ool , I>'Axcy THoxxijpson 
of St. Andrew's, and Haldane of OasdFoxd. It is no 
wonder tHat when He tHe University of 

IGdinHixxgH He joined tHc I'^acnlty of Science. He 
•inclined at first towards zoology, tHen to Hotany, 
Hnt Having foogixn tHe study of medicine He fonnd 
His real intexest. After a distingixisHcd xmdox- 
gxadixate career H© x^roceecled to Vienna for a sHort 
jporiod of -post-gradxiat© xnedical worH, and on His 
retxirn to HdinHnrgH commenced general jxractico. 
He was offered and accej>t©d a Hiological fellowsHix> 
in tHe University of IGdinHnrgH, and two years later, 
in 1880, He wras ajpi>ointod loctnrer in -pHysiology 
at Stxrgeons’ Hall. lie w^as aHl© to devote His wHol© 
time to researcH and tc^acHing w*Hen, in 1 880, H© 
'was a'px>oint©d STLXjxerintendent of tHe HesoarcH 
UaHoratory of tH© Hoyal Oollege of JPHysicians, 
Ii^inHtxrgH. He con tinned Hard at worlx in !Edin- 
HnrgH xxntil lOOO, wHen He was nominated Hy tH© 
King to tH© Hegins x>rof©ssorsHix> of jxHysiology in 
tH© Uxiiversity of Olaagow'. 

KTo^l Taton may xigHtlLy H© regarded as on© of 
tH© last ‘ all ronxxd ^ x^Hyslologioal teaoHexs in 
Hxitalxx. He Had a very ’wide axxd deen knowledge 
of His snHject. IVfxxcH of His energy and ©xxtHnsiasxn 
was given to tHe oondnct o# His cHiss€^, H© w^as 

KTO; aOTS, Von,. 1^5 


a Horn teaoHer. and He e^cjxressed His views w-itli 
clarity and tHorongHness, Heixxg scrxiptilons to i>Ltt 
Hefor© tHe stixdent all sides of tHe jyrroXyl^nx xm-dci- 
discxxssion. He Helieved intensely in His own inler- 
X>r©tation of tH© facts, Hxxt H© w^as insistent tHat the 
stndent sHonld also xnaHe nj> His own mind, Hvcii 
tH© ax>x>&aranoo of laying down tHe on© and only law 
v^s anatHenxa to Hxm. THroxxgHoxxt His coxirso 
x>Hysiology H© never forgot tHat tH© majority of lii^s 
Hearers w^ero going to He ipractitioners of meciicixic^ . 
H© related as xmxoH as His teacliing to 

clinical avoxH, often ill ixstra ting His x>oixxts Hy flit* 
disx>lay of actnal x>ati©nts. 

As a rcsearcH w-orlcer Hatoxx 'was Heen aTitt 

energetic. H© attaolced His jxroHlem ■witH a jxassioii- 
at© devotion to tH© task, and H© was xinsw-erviii^ 
in His exxdeavoixr to rcacH tHe trntH . He Had a 
Horror of cHeajx and sHoddy -worH. Any Hind t>J 
sx>©cial jxleadixxg, of tHe of nxa'fceritt 

facts or negative resnlts, ronsed Hintx to a xxgHteou.' 
fnry. His early researcH worH was xnainly dex'^otc* 
to cHeinical x>Hysiology ; Ho was, indeed, one t> 
tH© first workers in Hritaxn to_ investigate meta 
Holio 3 f>roHlems. AltHongH until tHe wa 

interos'ted in tH© cHemical asj^ec'fcs of jpHymoIogjV 
yet, as His own i>xxHlisHcKi work axxd tHat of tHow 
wHo worked xxnder His direction sHovr, His ixxtercHi 
xv'er© wide and varied. THxs -widtH of ontlool-c 
coxxsnicixoxxs in tw-o of His Hooks, THe 
of HetaHolism and THe Ckmtxnxxity ^ 

It did not matter to H i m if Hte Ideas, cnas f ied 
■nonxxlar or coxnmonly accented ^ 

So far as indivldnal nieoea of ljM>drator^re»F«^^ 
are ooncemed,^ I>roHalny tHe xnosl^ valfia Hte a® 






xxf ^lato .p<Mr4btili.3rrc>ids^ 'VET^'O^trlLex: or' xi.o Jbkia 
ooiaLOlTiflioGEifii staxudL 't/bo oiP -timo* -tSaia work will 

eklw«b\ns 3h.ol<l ita'x^laoo a*s oxxo at i>lao zooat^ oom.ple'fco 
£bndL lar’-zreaoiiiln.tt s'buiiios of trko ao.iy-oc(<>- NTa.'t-rition. 
&lweL^a Hold a. plaoo in. kia a^freofeiona, and lio 

waa iroapoiSLaifclo for aovno of moai» iirtoroafin-g 

dioiiadrjr ai>o.dLioe oarriod. onis in I$rii>aJb3., Tkeae 
atodi^i crLi.lxi:iii3^i>e»d. in. t^ko oomproliaxiai^e afndjr of 
oHild lif© don© in ©onjnnofion wifk l^rof . H*. l^indlay, 
and pnl>lfe^h©d aa A 3\i:©di©aX Itosoaroli C?o\moil roporfc 
undor tjfa© tiit>l© of I^o-vrertiy , ;]Nrntii:i.t>ion, and OrowtiJbi.,** 
33©n©at>li. a xatilior formal, aomet>im€Ma aloof, tm-ii 
«,lwa 3 ?a grao©fnl appoarano©, ISTo&l T*afon Ind a vary 
warm, a©nsit>iv©, and Icindlv koairfc. If ia poifocfly 
t.rw© ffa-af k© did nof anfifor foola |$ladl^, l>nf no oaa© 
of real Ixardakip left kim txnmoved* a oolleagn© 

ho was alwaya an^cioua and willing fo allow foil 
v*r©diti "to Ixia eo-w^orkera, and la.© oonfritanfed freely 
.-vTxd generonaly of Jaia ©aciperieno©. Aa I*rof. Idao- 
tioil© I^acon said in laia valedictory addreaa af fla© 
jzraveaide, ** THore were qjxialifiea ira laim, in fkaf 
.-;<^nsitive arfiaf nafnre of ia.ia, slay and preoioua 
f {iialifiea, qnalitios li© wonld fain laave laidden, 
w hiola did nof make life eaaier for laim, lanf w^laicla 
tMld€E^a^ed laina fo Kia cloac?r friends.*’ I'laeae are fxti© 
\\<ards. He lived for science. A.s ke aaid kimaelf 
on one ocoaaion, fke Joy of aailing npon flue ocean 
<»f diacovery ia fo t>lae man of acioaaoo fke real Joy of 
Jifo. 3Bnf science was fo kim more fkan mere Joy, 
It w“aa a religion fke feaekin^s of wkiok ke aceeptod 
uiifalferingly* Hia * kelief in and reapecf for tkese 
trackings rnled kia life. IC. I*. O. 


I*t*or*. S. On^jKismBTM . 

SjfVJVttT JEi.. OxmtLMmBiiMC, professor of astronomy in 
University of V'ienna, died in tkat city on ^ug. 
ir>, in kis aevoxity- first year. He kad graduated at 
V'i^^Tina-" in 1SH<> in tlae ankjeets of naatkematics, 
physics, and astronomy, and oktained tke doctor’s 
‘loirrot’* in 1.SB4 witk a*^tkeais on a new metkod of 
ifitograting tke e<| nations of planetary tkeory. He 
was an okaerver at tke University Okservatory, 
\'i<*nLna, nntil IHSO, wken ke nxoved to tke Vienna- 
(H.takring Okservatory, rexvxaining tkere nntil IBOO ; 
hi.' also took pnpils in €istroixomy dnring tkis peiriod. 
Ill I ke moved to Aman, wkere ke tangkt astro- 

nomy in a sekool ; ke went to IVagne in a similar 
c^a|>ji^ty in IS^H, remaining tkere nntil 1011, wken 
b«’‘ vv'as appointed professor at Vieixna. 

(>pperAeim.*8 interests were mainly in gravita- 
ioiral astronomy ; ke w-orked on tke pertnrkations 
if asteroids, tke proklem of tkree kodies, and tke 
list rikntlon and motion of tke stars. lie wrote 
enoyclopseNclia articles on astronomical «tnd 
Tav'itat^onal sxikjieets*. and gained a kigk repntation 
« a teacker. Hia kealtk kegan to fail last wintCT ; 
C5 sncc^eeded^ 'tkonjg^ wiik diffionlty, in attending 
meeting of tke-Astronoanisoke Ueeellsckaft at 
in ^nly^ knt ke diod only fonr weeks 
ki» asetnami'kom . , 

!'< >r many of tke akove details w'e are m d e kted. 
> aii article ky *1- of tke Hxiiveraity Oksw- 

Uory, Vieama,. in. Ho. 


Mrs® 'WtwBww. 

* 3tm3Ba deatk is. anxionnced of fdiss Bessie Xnidlay 

^Weston, Xl.X^tt., wkiok took place in XiOtndon on 
$ept. 5250 at tke age of seventy-seven. Jdiss l?V'€feston 
wras kom on I>ec. S0, 1S60, and educated at 

Hrigkton, Haris, and Hildeskeim, and stxxdied art 
at tke Orystal Halaoe Sokool. In 1S0O, at tke 
suggestion of tke late Alfred Nutt, and witk tke view 
of making tke stories of tke VTagner dramas more 
widely known in Hngland, ske took up tke study 
of tke Artkurian kegend. Her first work vras a 
translation of ** Harssival,” ky Wolfram von !Elscken- 
kack, and tkis viras follow'ed ky a series of studies 
of tke origins and development of tke Artkurian 
C^de. Ske dealt in succession w~itk Sir Oaw^ain, 
Sir I-ianoelot du X*ac, Sir Herceval, and “ Tke Tkree 
X>SLy&* Tournament,” ker stu dies keing puklisked 
in tke Orimm I-iikrary. Tkeri, followed ^ Seven 
Artkurian Homances TJxrrepresented in IWEsJlory,” 
“ Itomanoe, Vision, and Satire,” and ** Okief Ididdle 
]E5xigllsk Hoets.” 

Jniss V^eston w^as a fixxisked sckolar and a 
sound and acxite critic, w^itk a kreadtk of in- 
terest tkat took ker keyond tke purely kteraxy 
or tejctual aspects of ker material- As w^as skown 
in ker last puklisked kook, I^om Xtltual to 
Homanoe,” w^kick apjreared in 10250, oxrigins meant 
nrore to ker tkan purely literary sources, kereft of 
tkeir oonteact of kelief and custom. At tke time 
of ker deatk ]Miss "Weston was engaged on a study 
of tke origin of tke ITrenck romance Herlesvaxxac.**, 
In additicxn ske w'as a oontrikxxtor to tke ** Hncyolo- 
psedia Hritannica ” and tke ** Oamkridge History 
of JSnglisk literature,” as w^ell as tke JFaltk^Lar^ 
Jf^cyu,rrMZy axxd otker, and specialist 

periodicals. In recognition of ker services to 
Oeltic literature, in 1023 ske was made a I>.3La.tt. 
of tke University of Wales. 


"NVb regret to announce tke following deatks : 
Hirof, H. A. Her**^', pxdfessor of agxloultural cskem- 
sMtry at tke IVcst of Scotland Agrxoultxxral Oollege^ 
<jlasgow', on Oct. 12, ageci fifty-tw^o years* 

lii*iga<JLi.eT*-Ooneral l?v- H.. Hi»:ky* formerly of tke 
IT.S . AxTmy, a former president of tke IMCississippi Itiver 
Ooxnmxssxon, of tke International Navigation Oongress 
< ] 912>, and of tke f^ooxety for Testing ISCaterials C1017>«. 
distinguisked for kis work on kridgcds,. rivers, and kar-^ 
kours, on fcJept. 20, aged seventy-eigkt yeaxrs*. 

Prof. O. H-. Hryan, P-H.S., fox-merly professor of 
pure and applied matkematios at University Oollege* 
Hangor, and autkor of Staklkty in Aviation,’^ on 
Oct. 13, aged sisTty-four years* 

Prof. *T. £3. Hirkwood, kead of tke departmen t 
kotany at tke University of Hontana* wko worked 
on tke kotany of tke Hooky IMoi mtadtms regSoow on 
Aiw. le, aged fifty-si:x: years. 

Z>r. Uavid Hurray, a distxnguisked student of tdke 
kistoiy and arokaoology of Olasgow, vfce-preMLdent of 
tke Society of Antit^uaries of Scotland in jL0OO-tr3» and 
president m 10O^— ^ of tke Hoyal Pkilos<3 ^kioSfi , SooSe^y 
of Olasgow, on Oet. 2# aged ai4^kty**»8ifk years* 

Prof. A- H. Patterson, professor of pkysiOs as3td 
deon of tke sokool of applied ^MCiisnoee l$n fko Uni- 
versity of Nortk C^rolina^ kn o w n for w»Mk on ktek 
tfsnsion pkeno men a» aged idfty-olgkt ywMig* 

i 
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Xrr is xxot> ix]L£z*oq^l^xxt> xxo'wr a< 3 t>o su.^j>ly 

cl^t<fikils x-es«i>oot>in^ 'binio oeiirxtoncwios l 3 ioozitei 3 .Ckirios of 

faamoos jrrion ofi>ox-k.t.im.o» <3oxiJ3xclo3rek1>l:y' in. cwivennoo of t>Jrko 
I>i:ooiMO elja.'feos wlxoxx t>3xoso ovoxxts Tixis lx£U3 

> jxoiioci -wif-lx x^jBfBtxrdL -fco JT cxnrxos Ooolt, -tlxo -Lwo- 

lxuixxdliro<dLt/Ix *wxTx.ivoxrs«wr 5 r of •wlxoso l^ix'-fcli ck-fc jlVlebrt.orx, 
"iTox'lcslxii'o* is oo Oo-fc. 2V, -A- ’foMof «.oooxaxxti of Oa.jx'fc. 

Ooo1«l’s lifo £k>xx<J <szs:£>lox*a.t4c>3rxs xxf>i30su*o<J irx oo-r issuo of 
2iO» j>.. ^.8-4: ; "tlxo follo'vv'irx |5 x-ofox’orxoos fo Iris 

£bs^ooiei,f xoix -wifrlrx t^lxo H^oya.! Sooiofy -w'ill l>o » fi-fc-fcirx^ cxoc) 
■fcinnol^^ sxxjpTploTjooix-fc "to a,r-t.iolo. Of Ooolt’s fir*st> 

voya.pro xrx 'flxo JESTt^dU?.-ci^i<>-%*.r ^ 1 TOSt- T 1 >, Oja.i>t>- 'V\’"lia,T*t>oriL, 

x*orr3ioxrxl>ox*ocl l:>y -tlxoso of aa-rx ol<ie»r* ^exxox'o.fiorx 

-»» JE£ycl;x*o^x*€i.j;>Jrxox‘ t>o l>lxo A.clmii»*«.lt>y ss^icl ** i-fc 'vexxs 

■fco flxo lESxx^li^lx xiaxtioxx flxo xxxost. ixiomor‘a,t>lo x’^oyax^O of 
<fi«c;ov€3t:’y flafxt. Iritxs ovot- fetlcoxx ]f>la,oo ** ; axTx^-l, orx fhinlc- 
Irxjg ov€?y flxt-jso sigrnifioaxrxt; •W'ox'tia, ■w'O <s»iXTXof irx jxistioo 
f£fcil ±c> lizxJk: Ooolc’s ooxxf ixxxiif y of esffoi’t. axTXxl oxftlook. 'W’^iflx 
-fclrxo fo3rt:xxxxa.fo xxssooiaxfiorx <i txarirxg: -fcho 'V'oyjgxf^^o of Josofiix 
JbSsJTxlc^s^ cbxxel II>x*- t^ol^rxdor- 

Aj 3P Thtoo fixxxo of flxis voy«.^o Oooki -wcxs forty 

yoa.x*s of ; -'Baxxlcs t-w-oixty -five** < lio fxxk-ci l>oo»x 

■olootoci. ioto tlxo follo'vv'slxx;t> of tlio I^.o>’'a.l Sooi^ty a.t 
t'W'Oxx-fcy-t-1:xx‘o«?»>, -wets w'OJBtlflx^', wHlioj^ to sjxooci. to "t-lxo 
ULttoonrrxos’fc oix ocixxiyxxooTx-t, «,Tirl OTxtlxxisiexstio for -t-lxo 
etoc^xaisi-fioxx of Isytxovs’-locijaco-.rolefctixx^? to r«.o€5s of xn.otx ».TXcf 
3I??'«.t>xxro*s jxroc|ixot.s. £3ol«rjrx<ri.or lxxx<} IxoorL -tfat* sfxooixxlly 
fexvoixroc^ ]r>xaf>il of X-#ijrxj'iJBEsxxs, tlao “ rrivxolx lovo<I jxxxpfil.’* 
Oxxo oetTx im»x,g:xrxo tJho joy cxxxd sax-tisf exotiorx -virixiolx ixolcf 
■fcixo ie^-dor* vij[>otx -tlio oorifir^nnetfioix of -tixoir oox-rxj>*xxxioja- 
sHifa. fcSir •[Josopali IHoolcc^r, ooxmraorxtiTXf? tlxox'oorx, ixxxs 
writt.e'rx s “It ixoocIm ixo roexclizxj^ l>ot;'woc»-ax tlxo lirxos of 
■fclrxo j^roatt rxsbvif^au-fcor’s joxxrrxal to disoovox* Ixis ostirYxettion. 
of tlxo etlxility of Ixis oomxJ^^Tiiorx (13*%rxtcsi)^ of tJKt^ vetlxio 
of Irxis rosoax'olxos, etxxd of tlxc? imjxortaxxxoo of ixis etotivo 
oo-o^xor a.tiotx- ” .IToro it naety lao rrxorxtiorxtiri tlx^t 
3Px-iostloy -wets irxxHitocl tay Oarxl^s t<j joiix tlxo O 3 ci>oclitiorx, 
l>axt oftxoiei.] ot> j ooti oxxs jxrovaxiloci ex^a^euixxst Ixis w'isfx- Orx 
ttxo ovitw-ard sailixxi^ tlxo otxliiTXg ext Irtio < 10 * 

^a,ix.oiro, xxxot witix ex ooldL x*ooox>tiorx. A Jottor froro 
Oooic to Hr- UMort/oxx, &4«xc3- <tlxo ori^^ixxal of xvlxioli 

is ' ixx tfio j^xossossioxx of tlxo Ftoyal Rooioty) x’c?oorcls : 

oarxo Ooxxtlcsxxxarx ixx tlxis Sfxijx ixex'V'o laooxx ixox-xxxittod 
to etslntoro «,t tfxis ixltxoo, tlxis xxxxlxoax'd of TrexatTooxxt 

Jxas xxot oxxly faro-voo t.od Mr. Orooxx axxcl xxxysolf from 
rxxalcixxj^ Atexy Ajstx^oxxoxrxioal olxsojrvextioxxs Ixaro, Ixaxt Mr. 
HetxxlKs aod I>ootor ^olaxxdor froxra Oollootixxj? axiiy of tlxo 
ixrodxxotioxxs of tlxis ooo.xxtry'.** Mowovesr, iix sfxites of 
tfxxs troxx1>l^; Haxxlcs sixoooodocl ixx laxxclirijGr, axrxd ixx 
ooUootixx^ xxo fowor tlxxxix 3 I €i jxlaxxt MX>®«irrxoxx«, «. trilxxito 
to Ixis -toxxaoity of jxxxx'jxoso. 

SSix*x A,iExoxxxiB>xx,r> Oexxcie:* ixx >ais Ixoolc oxx tlxo Itoyal 
Sooioty Olxxfe* xxotos tJxcxt Oexjxt. Ooolx, froslx froixx Ixis 
xroy»go, xxxxivotrsaliy Ixailod, dixxod witlx tfxo Olxxlx 
oxx OSTov, SI, r'77X, ojrx flxo ixxvitatioxx of I>r. Mexslcolyxxo, 
exxxd ixx. tlxo f ollo-wixx^ woolc exs tlxo of Haixlcsl 

A^^ixx, t|xs.t tlxo xxavi^ator dixxod witlx tlxo Olxxlx oxerlxt 
txmos XXX tHo first lialf of tlxo yo^i^ ITT^. xxows of 

tlx^ xrxm«M»excro of Ooolc roaolxod ISxxf^lexxxd iapt. l 7*7iX^ Witlx 
of r>OT3potxiextixx« ixi» sorxdot^ «xjrxd t^oxxxory 
;p^O- 307S, Voi-. ‘ 


id 

tlxo :i^oyal Sooioty ixxstxtotod «x anooded, vtrlxiolx Weua stxrxxolc 
in ^?old. silxr^X^ axxd Ixroxxo&o. *1^1x0 ^pxrixxoijfxed axtists of 
tlxo dexy liexd“^'stxlxxxxittod desijcpxei, exxxd Xxy X^wis 

Hirx^o, olxief orxg^exvor to tlxo ItoyexI Mixxt, weua exdofxted. 
Tlxo ol>vox'n»o Ixoebrs tlxo l>xxst of Ooolc ixx xxat^al dross s tlxs 
roxrorso ex jrofxrosoxxtcxtioxx of Hxritexxxxxia. jxoixxtirx^ to tlxs 
soxxtlx yxolo of ck j^lolxo. Tlxo le;^xxd roads ; *-• Oor ^>oo|al«^ 

Ixavo loft xxotlxixx^ xxxxa-ttoxxxjptod.** ICixxg Ooox'^o HI., 
tlxo King of IJ'rarxoo, eurxd tlxo IH^xxxxxross of Itvtssia 
roooiv’od ^cold ixxx£>rossiorxs. A j^old oxcatrrxfxlo (xxow irx 
tlxo Hritislx lVtTxs«?*xxxxx> wets j^ivoxx to Ooolc’^s widow, axx<J 
0 X 10 to Horxjarxxixx I?*ra.xxldixx. Haxxlcs, writixxjg: to tlx<’ 
Jattox', rofors to tlxoso lilxoral soxxtixxxotxts wlxioli 

irxolixxod yoxx, xxjxorx Ooolr^s rotxxrxx to Hxxro^o xxxxo 3 c- 
jxe>ot*?Kl, to xssoo yoxxr orders to suolx Amorxcsaxx orijiser >4 
as vt'-oro tlxx^re xxridox* yoaxr dirootioxx, to a;i>staiKx froTo 
xjriolestixx^ tlaaxt jg^x^oat navigator,’* 'X'lxoro is a jxortrail 
of Ooolc ixx tlxo ISTatioTiaJL I^ortrait Oallory l>y dolxo 
W'elxlxer, jR^.A., a r>aiTxtixx|^ dated ITfiO. ax*tist xxxxicrxow’i v. 
axxd a mai'lxle l>ixst, attrilxxxtod to orxo I.,e Vioxxx: ; a 

Ixroxxsse statixo of Ooolc stands irx tlxo JVIall xxoar tlxo 

Admiralty A.rolx. 

Oot, 3J oooxxrs tlxo rjorxtexxary' of tixo Ixirtli of 
^ir dosojpjx W^Ilsoxx giwaxx, w-lxo -was Ixorrx irx !a> tender 1 ai^ < J 
ixx axxd diod at W^ax*lixxip:lxam, fiSixrrey, oxx IVfay i27, 

1014. Ai>jf>roxxtioed to a firm of olxenxists at fiJtxiKier- 
laxxd, lie aftorw-ards l:>«M:!tamo a stxooessf ixl c?lxemic*aJ 
xnaxxxtfaotxxrox' and an oxrxixxexxt o.riju;ixxal in vosti^at or, 
an<i w^as widely Icxxowxx for Ixis introdnotion of tiio 
oax-lxoxx ;fxroooMs in i ►lxot.ogr»*«-l>lxy , Ixis invex*tion of 

Ixrorxiido ixrixxtini?: jxajxer, axxd tlxtx ixxtrodtxotion <*f tlio 
iSw’axx ixxoaxettesoexxt elootrio laxnjp. Ho early as IHfici 
Ixe ixrodttood slender* oarlxoxx filaxnx^nts of sntfitsieoc 
st-rexx^^t-lx, elausticity, artd csoxxd noting jpo'vfc’^c^r to werx'-e oh 
liS^l^f'-^dvixxj^ material xa ?>cxoxxo for ixxoandosoerxt lampn, 
tint 1 x 0 first O3cltil>itod sxxolx a laxxxjx at a loot\tr€» iti 
ISTow-oastlo ixx IHTP. TTlxo follo-wrixisf yoax% on 3 ^oa,-. iJo, 
138-0, 1 x 0 lit tlxo rooxxxs of tlxo X-ritorary anxl I*lxilosojxitit*sl 
Society of ISIowoastlo l>y xrxoiixxxs of snclx li|^ixts, ao<.I 
tliis was tlxo flxrst ^xxlxlio li^lxtixxe^ of a Ixall xvitlx i*iK 
lam]ps. Hw=*an w^as olootod a follow* of tVfco 1-toyixl 
Hocic^kty in 1804:, sorvod as fxrosidont of tlxo Txxstit ixtion 
<^f Kloctx’ical ICxx£i:ixxoors, tlxo Hocioty of Olxomiotxl In 
dtxstry, and. of tlxo !F*ajraday Hocioty, axxd srocoivod tli<' 
Htije*lios and Allxort modals for Ixis worlc on tlxo ixi- 
carxdosooxxt lamjlp. 

ISTicw-s Ixas Ixooxx x-ocoi^od tlxat tlxo irxoxxxl:xc»r« of 1 l»e 
Hritisli A.ssooiatioxx jHIxcixoditi on. to tlxo O-roat 'tStanior 
Ixavo ostalxlislxod tlxoir oam^x on tlxo IL^o-w IslanclH ^ 
rxoar Oairxxs. Tlxcair {xox*so:nnol ixas l>oon inoroasod l>y 
Axxstraliarx rxatixralists, and Mira. Hto]plxionsoxx Ixas l>oon | 
**'l>JP^**^to<i a moxxxlxor of tlxo oxcjpodition^ so tlxal^ tJn'J 
Xxarty xxtxmlxors sovoxitoon. *X*lxoy axo Ixonaod irx tJ 
lal>ox*atory and livinigt Ixvtts witlx oxxtl>nilducxjSp»^ -wlxile diej 
liKlitlxonso Icooxxors Ixa-v-o . ^yon Ixoy^pxitality . to J 

moxxts of fxrooiaion. JETor lafeonr latayo al>ori^^ilx^ * 

or Ixalf-oasto l>oy«» wrlxo eiooxn to l>o satisfactory’'* 
oc^inijpxxxont arrxvod -in ^^ood 'oonditi<>n« axxri tlxo 
traliaxx ISsTavy, tlxe Anxal^j^axnatod ^W'lwiawar^ . axi^l tl« 
Hnroan of iMotoomlofipir Ixaya ojgiwB^pl4^tad . t&ia 1>> 
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OorrosisR 27* 1,^283 

IcjMsan. 'Jk. tacAo laMi «an# 5 b<it«M 3 t’- 

Aiaci %P^tk o« 3 .t» .€o 3 r oolleo^ixix^ «ub.^ 5>te»o»rvit^^ igixaixscacbles. . 

IVtr*- l:k«i.^ ^lsbO€»^ liduricuei^l£ l!il^ «li< 3 S-feao-fc 

ls:€?»tw&li -wl-fcfa. 1C lii.jp. nKL^^iti. Merx3tjgsixi,o, cMt/ HkiBa^ dL^p^oiNa.1 okl. 
ire(M%ox^a*l 3 »l« euadl x^^ialeuir 3p>l«nJscft^^§k aurLd. liyrjro- 

st;»-fcior».s l>oin.@ Ijcklcoxx* -fclae Sovi.t.li.-IElai«t> 

•X^ratadoa x».ai!b:ie 'wor-ljc diJSflo\x]t>. A, sixxatllecrr Isockt* laeus l3€»e(xx 
l>OTJ.^lxt> for* l^i^ooxx £i.xi^cl aJbLOx*e w'ojrle:- iB'or d^«j> eio«b Tivosrls;* 
if fxuadn oakn <>'l>t.^jtxocJL» it is i>a*oi>oseKi to £k Isa-i^ox* 

v^ossol -wliioix x^lios i*x noisl:il>oi.urixkg w«fcto>3*«. T^irofs. 

ioii.s»xrds» tt.n.d C.^ oddetirc]. euro oacjpootoci to visit ti*^ jp-eurty 
xii JSTovoMcifcor', . . 

T-<ovr sooirs to lua^vo l->ooi:^ "woH oliosoriL. "mioy 

jut’o Ixeulf— ■vv'«*y, sovoix x'oilos, i>ot.v'€ao:ra- tlio irioor* l3Sin-ior 
jiiicl I*ojrt 3 I>ou|:;l»s. *X*ti.o 3 ro is gfoocl s,r»ol:iox*s.^o on. tlao 
of tl^o islt^ond. ’IfJhioiro s^iro tw<t> islso^is, tl^s>t oo. 

\\ iii<$}j tiao o»-on|> is sltYx<i.tocl of ss.xx<l s^rxci 2SO yo,rcis 

If I tiis.yjcxotoi:' ; tlxo otixo** is aa. vory ciooso xos.Tijafrov'O 
-.^^-^nlr^J_>. 'X'ixoy s-yo oojxxxoot*-cl witlx s. f^ost ebroxa. of fJa,t 
»'f «‘f, sxicl tt-T-o M.lr>OTit f roilt^ axfxsrfc. "rH*^ jroof is ocli?o<i 
w ft 1 j »* ioav laoolcloi:* asooo, iosirio wlxicsix «,x*o wotrios t>f 
.Mlutllow la-prooxas ricli in lifo. A.t s|>riyt|^ ti<ios tlao sox*- 
r<«itri<lirxjK oorol jgyowtlx is of pp'c^tvt I'iohxxoss a.txct v«.riot.y. 
Mf^wjrs, Jhtxissoll, £4:ni<l Ala-yslasH a.ro worlcixigj tlxo l>o»xt 

<*t ioxxs, wliilo I>x*. {j>tof>lxorisoo litas xxxtarlcocl off siross 
«>1 foi* ixitoxisivo study. Mi*. jVfoor-iio lasts, of tlio 

I « ii v-»>irsit y of 1-f i*isl>»aixa>, liras straytcMi «. 'l'‘ro<5>ix is fcaT*jii. 

If . 'raatutly is oolloofiri^ raii<l olasor-viiipr tlio Ui*. 

♦ vtitro, w'it H IS'l 1'. 2<iiolxolls of tiio Uxiix-ox-f^it y of Wostt-i:*!! 

T'sJiaa, is stiidyiOj^ ooi*iats fi'otii tlio jxoiiit of viov* of 
\ j j >i< ►fic’. ^\. 1 |^£s ebiicl fc»odiii#2C* IVlx*. Ottor is v^or'icioja: on 
\u^ laioncimios of Ixorizi^ oz'^ebziisms eanri tixo offoot of 
n<*.}i « >n 1 1.10 Ttirvaalcixi ^ ''*•!? jroofs. All lairo in |2Coocl lioaaltli, 
umI t li**> ^dxolo vox'lc sooins to lio j2:oinjf£ sznootlily. Tlxo 
un t y is on tlxxa si «bStio in, irosjrioot to its T*oooj>ti<m in 
\i I'^t I'talio. 

A JEt in «a j:>roMi<Iontiaal «.<iclT>.'‘ss on | 

tin- t '^‘rozit ior>a of 15 r'it-*ain, doli va^si'od to *a soiontifio | 

''Ofi* t y tat f.-’zxi'V'ovsity t^Jollo^o, Akaoxystwytlx, on Ocft. lO, | 
tni\ »T'st>tI tlxo or-tlxodoxc viov of »x'i cans 'wlaioli ost- 

j>lat]i's om- z'Aoici'l f **ontit’>jrs lay ta tlioory of sxxooossivo 
uifiit) vita VOS ffom cnast to >vost. miis tliooi'^’' is faeasod 
♦Jpoii tlio cro*a<5<»r>tiojn. ttaa^t r“4Fac5i«il zni^x'«ation izito < iroeat 
liiittiiii wras Ibiy w-aiy of tlxo oaa»t ooaaast fz^om tlxo Oon- 
tin«-ni . SSi»- Ajrt-lxwur, Jxo'w^vo**, « 3 Cf>zx^ssod iiis *adl:*«».zv«noo 
ta v-aow wiaioH laeis bneson j^romad sto«,dily 

<lnriti^r t.lk€^ |>r«»sc^nt: ooixtvnry, tlx^at %%*^o lirava^ s.lso to look 
to tii«^ wa^st, ■av.l:%.oz*o tla€«ro i» ^x'^idonoo foz* «an infiltirration 
d wlxo jroeaolnod. !l^»-xt«ain fironx tHo «a^*a for rat 

:2<>0<> yo«wrs ficsforo 01»ri»t, As is sHov'-ax l>y tlac? 
"list fill It t.itm of ncie^l^ealxtlxio nraonumonts, 3 MlrMiitorT* 4 a.no»i>n 
in saactc^ossion 3 f»cain» ofossod JPVranoo 

to t rany, caxzd tlzon }>«»«me»cl onwear-ds to tJbto sontli 

ttnrl of JESn^lAnd* ico "W'^I'Cms, tl»o oo«a»t*ai lewnds of 

Ift-luMil, tlxo A'tlewiztio ei«teaw4gkx*d of 3ootl«bnd Jas f»T* ss 
o tirkjaoys,,. 0» ^tilbraoT Jtxeand*^ tlxo os^sty&rrrt sido 

an iiix tadod Ibty tltcx lB«Tfcljc«5|rjr folJk:» aund tlnis :N‘oi*tJb ^ora 
vosioii 'cveus nc^«dsikiy tio l«»jrads w^Hiola afto**- 

tw-clis l»t'o<am4S a!«i4^t.|«dL ,i>y 8«a3CO^Rk»* *X^h:ko pe^notraation of 
kt» < \-l i io - to tlso j^ociitox*^rmo^n. 

•- .f ti%e wojsEt* Ims Is^onMad V w«i lflfc*‘g:©ly poatoofol, 
Etti i 7 ii(>osc»<J[ it#! ta^oxa. tfaeoxi, I&tor, 

.. sow; . 


jSzritekin. oolonisod tty tlio ^eicfcotza^* Wealos xaloxxo 

t^o only p^rt of tlao ebnoiont 3rcM3iia.l divido of 
33 *i-t»ein \«rliiola poxrsistod «us bl slxsarply nramrl^od lino, 

’I*n:ic lnAne^x*«al eaddtross for %txo 10^8—20 session of 
t-lio 3 F 2 ioolx€>xn.iocal Sooioty* Xynivorsity of 3Sirxnin|^lxrazn» 
was dolivorod on Oot, 18 tty l*rof. S. 15 . Sclxryvsr, of tlas 
Tmpoidarl Oollo^o of Scionoo eand 'X'ooli.nolo^y, I^rondon, 
vrJhio disoussod somo aspoots of tlao oliomistry of tlao 
protoins. Mlo doealt mainly witla tlxo motKod of soparat- 
in^ tlao prod no ts of liydrolysis of tlao protoins, slaowlngg^ 
tlxat tlio * ostorifioation * amotliod introdnood. liy 'JBmil 
IF'isolior is inadocinato. MLo tlion dosox'il>o<l tVao * olfer- 
liamato ' motliod, -wtaioli ooxxsists in oonvortixxg: tlao 
axnino-aoids into tlxo l>ax*imxx salts of tlxoir oarlximatos. 
X>virin|5 tlio oom^o of tliis -worlc tlxroo liitlxoxrto nxiloraown 
prodnots of Ixydrolysis Ixavo l>oon disoovoirod*, namoly, 
iiydroscylysino, ixydroicyamino - fctntyrio aoid, axxd 
laydro^cy valino, Attontioxx -was dirootod to tixo faot 
til at for noarly ovory amino -aoid foxxnrl amoxx^^t tlxo 
Hydrolysis prodnots, tlxo oorrosponding Hydro icy -aoid 
Ixras also l>son foxmd- *‘X*liox-e' is, Howovor, ozxo impojrtant 
oxcooption, naxraoly, loxxoino 4 in an attoxxxpt to isolato 
Ijydroxcyloxxoino, a now Ixaso witlx oi^lit oarlion atoms 
liras l>oe*n disoovoxod, to wiiiolx tlio xxamo protootino Has 
lioofi jnvoxx, AnotHor xxiotHod xxxoro oonvonioxxt tHan 
tlio * oax'Hamato * xxxotHocl for sopax^atioxx of tHo pro- 
clnot^s of Hydrolysis Hras ^ivon still moro satisfaotory 
rtusnlts, load in to tHo isolatioxx of oxxo xnoro HitHorto 

nnlcnov’n prodxxot, tlio xiatnro of w^HioH Has not yot 
Viooxi fixxally dotornrainod. Tlio ossontial foatnxro of tixis 
sooond iiiotliod is tlio sopax'^atioxx of tHo ooppor salts 
into tHroo fraotioixs. Xxx oonolxxsion, I?x'of. SoHryvor 
saxj^gfostod tlaat tlxes poptido strxxotxxro of tlxo protaixis* 
sxtl?K«5‘«tod Hy JE^'isoHor, only aoootxnts for tHo moxro 
slcoloton of tHo protoixx moloonlo- THo protoxns oontaixx 
aotivo fxoriplioral *proxxps, and roadily nxxdc?x*|^o intra- 
xx*ol€><5Vjlar oliaxijg^os. THo pxxisonoo and aotioxx of tHoso 
poripHoral i^ronps may possiHly Sbooonnt for tHo ixxtonso 
jiHysiolojzrioal aotivxty displayod Hy tHo protoizxs. 

Tnxs Ajnnnai Xtx^port of tHo ^3dotoorolo|^oal OBfxoo 
for tHo yoax- oxxdin^ Idar. 31, 1038, diroots attention 
to tHo oxcpandin^ worlc of tHxs dopaxrtmont* 34Cotek>x^o- 
logical data for tHo HritisH Xslas are novr oHtainod 
fz*om 34^3 stations, of -wHiolx 23 are xnaxntainod Hy 
tHo staff of tHo oOaoe, 38 ax’o oHiody ooast|^na3rd and \ 
lij^HtHonso statioxxs, 33 are Icnovm as *' orop-'woatHor , 
stations,’^ and ax'o ixx oortain , a| 5 rionltnx'al oollofj^a and 
rosoaroH institxxtioxxs, and 307 are private stations 
talcing oHsoxrvations only oxxoo a day, Xn addition^ 
tlioro are nearly fivo tlxoxxsand statioxixs snpplyin8 
rocsords of rainfall only, THo ropox-t notifies .oertain ■ 
oHan^r^s in tHo pnHlioations of tHo oifioe, • THe 
BeiJhly JFtet^pKtrt Has ooasod and iS; tiO He., 

x'oplaood Hy «wrx annnal volnme wrixieH , 'ar»ll. oontain 
data Hy calendar woeirs HotH for stations and. distrioin 
as Hoxetoforo, Hxxt tlxo nxxxxxHer of statiox]^ ysrili; He 
rodxxood to five for eaoH distxiot, , .3t-n' tHo" , ^AfoaaaSlW^f 
tlxo zeoords of a^nnxnHer of atationoa;, 
W'Here many ocsoxxr oiose tog^tHor, Have Heen -oaoexi t ted 
as vuxnooessary in representing tHe nxe^eorolos^Ksal. 
oonditioxxs Hf tHe. oonntxy, . Xn ** Sri^idOac .XtainfalH** 
tHo p»otioe of snvingc n^nllnnEiati^ea as vcreJLl 



Cbs uxolaos \>&esxx. :e^«i»o« eNet‘ 

ii3L t>4Sfc1>I«M3 l3LCk» lt>c»eax foar )£Il^1:xx!s& o£ 

jarv'^3PCk.gs& atrxn.uct*l arcbiizafdJm ita. . , Xaca i:>X3M9 {fojrocst 

Izai^ 4Bbarjreur]^^c3axa«q^^ Jb.A^'v^ci xxxa.«3a bo 

'%^&xrTX tilao 2>\aJ>lio cutacSL a ■ zi^2kitxxa1k>ox* of A.uf^laox’i'tios -w »zii 

'%>v^oekt>lxox‘ ooxx<ii'fciowt« m,Tpfjpt&&ar lilsroly “fco CMSbxxse* faljgrlx t,i e>» 
io 4>>xo mxaoacxets* Tlxia ^viHiU .gi-vo cuco.x>lc^ 'wr^wmiaxia of 
^oo<lei. 

Xasr X>i0Oxxxl>odtic»<X ** <Xx>s'v<riolx i Tlxe» .Axxoi cx-fc 

^ECoxxe^o X^x*<Mi». erf.> HVflCar- X^oicf JMCoir Ixeus ooo'fcxril>xx-t>ov* o. 
'v^^oaro'UiS «Lt>'jb4ebo1s: xi.i>orx <> 1 x 0 a33.ot>lxo<ls of 3mo<3orTnL i l- 
^<ea 9 it>ijgCbi> 03 r» of eip>ijri-fcxx«.lisx»L- Xiriofly' t>T*o.oixx^ i>lxo Ixiotio 
of feioliof ixx jgliosfs, fi-o i>oixjLt>es oot> ■t>lxo,t> i> o 

<* oi-ir>inrfc mr\ <>o <> 1 x 0 vordio-fc of cor'to.ixx 'woll-lcaxox rx 

id xxxoxroly dld'V'idlx ixontxa-gro t>o a\x<-lxox*i<>y, sin o 
doioxxoo Ixckd zxo xxxox’o x^lai>io3X€slxii> <>o eqpixxf-txalisrrx s 

jxo-w o 03 cxdxxot>o€i <>lx«xxx oix^xxooriix^ Ixas <>o jxoxxK. yr 
l>x-oodxzx^. Xixdood, Ixo adclet, i<> ia diflxoxxlf <>o ixxxa^i & 
CLXJLy dxxlxjoo-fc xxioro oloarly divoT*cod fr-oiacx »oioxx<>i o 

xxxo<>lxod axxd arosoax-olx. Ooixtixxxxiax^, IMCr*. X^boid M.* x* 
dXigS^odfa <>lia<i <> 1 x 0 lxyx>o-fcIxoais of si>ixrit> ixx<>ox-fox*ojxoo s 
iilxo leaa<> jparolxalxlo of all -fclxo Ixyifxotlxowos, axxd <>lx <> 
’wlxoix coaxxx^ofioixfc axxd ox*it>ioal irxvosti^afcioatx is i>< *- 

^xxi<><>od» i<> mcLBuy t>o foxxixd <;lxa<> t,lxo xxxodorxx Ixoliof x 

^lxos<>a is as basoloss as xxxaxxy ot>li03P of <>lxo Ixaj^l^j yr 
fox*g<><>t>oxx faixoios assooiafod -witlx <>lxo oax*lyr dovolo - 
xrxoix<> of axxaxxkixxd- 

TaoDB: XTxxifod St>a<.os X>0jpax*t/xxx03x<> of .A^rioxxl<>xxro 1x4 
jpxoss€»d -fclxo aoiroy^laxxo ixxiio sorvioo irx <>lxo 03K;ixlox*a<>i< 
i<> ooax<.ixxuLarll 3 r oaxTrios oxx fox' ixovst vaxxo-fcios of ]f>laxx 
<>lxa<> xxxay l»o of 'v-alxxo if 1xx-oxx^lx<> xxxxdox oxxltriAra<?io 
X>x-. X>. 'W’. jeraxxdos Ixas x'oc5orx<>ly x>o<>xxxxxod fx'oxxx <>l 
XKxixxriox' of ISTow Oxxixxoa^ x»srlxox-o Ixo Ixas Ixooitx xxsixx^ fla 
xicxotvliod fo Ixxxjxti fox* xxoxx^ vairiot-ios of sxx^ax' oaxx 
1*71 dis<>«xxo<> vaxriofios of oaxxo *woxo sooxxx-od, oxxo ■ 
■fclxoxxx a sjxooias dosojrilxod as xxo-w <>o scioxxoo, Oc 
laotiod Ixy <>lxis x*axxid xxxot>lxod of ■fcrarxsixox'f, <>lxo oaxx* 
ax's Ixoixxs l>xroxxglx<> Ixaolc alivo, axxd "wxll l>o x^xx<> xxxxdoi 
,oxxlt>x'vat>ioxx ixx sxxi<>al>lo xrofifioxis ixi -fclxo XJxxifcod 6-fca-fcos 
TClxoy oaax flxoxx Txo xxsod fox ]pxxx-y>oso» of liy’lxxriclisafciox 
a^d oxcaxxxixxod as -to -fclioix ^xossilxilxfcios of disoas< 
x*osxsfcaxx oo . 

•*X^a r*e ' fioxxxislxixx^ ooxxdixioxx of fclxo J^o-fcaxxioal Sooioty 
aacxd ISacolxajxjgEO Olxxlx of fclxo I3lx*ifcislx Xslos is xxxdioafcod 
l>y fclxo Xfcojxoarfc fox* 1HS5T, odifcod l>y fclxo soor-ofcaxy, 
X>3r Cr- CJ- X>x*xxoo. Ixx addifcioxx fco xxo-fcos axxd x*ooox*ds oi 
xxxfcoxos-fc 'fcd !6xifcislx Ixofcaxxlsfcs. a zxxxxxxixor of piajpoirs ax*c 
Goxxfcx'xlxxxfcod Itxy vax-ioxxs axxfclxoxa. *171x080 of xxxosi 
^^oxxe^al ixxx]pox*fcaxxoo doal -arifclx fclxo Hoxra of &fc. l^ilda. 
fclxo ad'voxxfciV'O ftox*a of fclxo IMCofcx'o;f>olifcajcx airoa, Xlx*xfcisl: 
3 plaxx-fcs ooxxfcaixxod irx fclxo X>ix m^ois Hox’l>ax*i xxxxx afc Oxcfox*d. 
1090 — l.*7S^3» aoxmo £3xx^lislx x>lxoxxolo|^oa 

ol>soarv*afcioixa xaxado afc Oacfox-d, axxd a 'V'isifc fco -fcli« 
Oajxax*ios - TTxxdox* fclxo Ixoadxxx^ of “* I*ox'soxxalia axxc: 
ATarxoxxs IWofcos ’’ -wo ax*o iploasod fco xxofco a ooxxxxxxoxxda 
. <>ioa‘ of fclxo solxoxxxo fox* a sori^bHA of' - fcXTaxxc^laafc oxcjpoxri- 
'. xxxoxxfcs xJtxxdoxrfcaJfecoxx Ixy fclxo iOxrxfcialx 2Soolo.^cal J&oci&ty 
7f>l^^ sxxs^jgosfcxoxi of fclxo XlixoofciiEXX* of fclxo ;ito3ral 33ofcaxxxc 
:<3fratatd€:^^ ICow. Aa fclxo oditio** of fcJbi^ xrogpoarfc sfcafcos 
: -"t.* lib as xxxaxxxly lay ooxxxjpaxrafci'v^ cxxlfcxaxros oSf axxfclxoxx-fclo- 
■ally xxaxood xxlaxxfcs fclxafc* fclxoiT* fcnxO 4arx*adoM ruKv- 
asooarfcattaocl 

"‘■.JSfio. »OT&, 


Tjaaei; Roasiaxx ^oadoxxxy of eSoioxxooa Ooxxxxxxiasaoxx *c 
<> 1 x 0 ISfctady of I^afcxcnxalifcioef of X^xassxa Ixas fclx 

j^xxalxlxoafcioxx of a xxo-w q-uax*fcox*l 3 r», xaxxdox* fclxo -fcifcl 
OAojkxosik Clihfaxx^. I'lxo Hxrsfc ^aaxrfc fo^ 1028 odxalfcaixxs ^ 
odifcoxrial doi3ai.ixa|? fclxo aixxxs of -Ixlxo JoxxxnexaW as a xxxod^-ox 
fox* jp^xxlxlislxiTx^ oxHq^ixxal *woirites axxd xro'^dows of lifcoxrafcxxx 
oxx all p>x*o1>loxxxs oorxxxoo-fcod -wifclx fclxo sfcxady of aaxaoEx farox 
fclxo Ixio-axxfclxxrojxologrioal jcxoixxfc of -vioar, u^^Lxxxoxx^sfc fcli 
coxxfcoxxfcs of -fclxo firsfc •g>et,triy xxxay l>o xxo-fciood axx ixxfcoxosfcxxx 
Xxajxax* l>y J- -A.- l?lxilii>fcolxoxxlco oxx xroooxxfc irx'v*osfcij$a<>ior 
of fclxo jprolxloxxx of ixxlxoxrifcaaxoo of ^a<alxxa« l>aso 

oxx fclxo axxfclxoxr’s o-wxx r*osoax*olx axxxoxxigafc faxxxilios of soxfc 
fax-rtoxxs Irfcusslaxx xxxorx of soxoxxoo. A^ I^odfeo^xas 

^ivos a -voT-y coxxoiso aoooxxxxfc of fclxo jxrolbxloxxx of oox 
difcioxxod x-ofloacos, as sfcxxdiod l>y I^a-v-lo-v aarxd Ixis soixoo 
A. rovio-w* of x-osxxlfcs aclxio'V'CMl. ixx fclxo s-fcxxdy of x^alaM 
lifclxio xxxaxx ixx Xfcxxssia is i>x*osoxx<>od l>y I*. lB23B.xxxoxxlo 

-wlxilo X-r. S- lioi'jg ooxxfcx*il>xxfcos a xxxosfc xasofxxl lisfc of fcl: 
ofclxxxo^ra^plxioal jrrxax>s jaxalxlislxod ixx Ifcxxssia sixxoo fcl 
soxroxxfcooxxfclx ooxxfc-txx-y. -A. xrory irxxpox*fcaxxfc soofcioxx of fcl 
xxow i>xal>li<5afcioxx is fclxafc ooxi fcaixxixx^ xrooox^s of otax*x*ox 
ovoxx-fcs irx fclxo sfcxxdy of o-fclxxxo^ 5 r*ax>lxy axxd axxfclxxrojp>olojc 5 ; 
ixx fclxis soofcioxx xxxaxxy xxsofxxl axxd iafcox'osfcixx^ dafca oxx fcl 
ox*^axxisafcioxx axxd xv-or-k of -v^azHIoxas H>ussiaxx ixxsfcifcafciox 
axxd oarjxodifcioxxs ax*o ixxoludod. 

ixx .Txaly lasfc, fclio ^JBxxx'oaxa of 3fcarxdar*ds t 
"Waslxixxi^fcoxx is sjpoxxsox*ixx8r s. xxo'w* xxxoxxfclxly •T' o^^r'^nZ ■ 
JE?«^ere«X'r*oi^ -wlxiolx will ro^xlaoo fclxo wroll-lcxxow'xx sorxos ^ 
^(S'oCsnjC-^/Zo JF*<xj*><5»-s axxd JP*oa»er*s -wlxiolx xajx i 

xxo-w lxa-v*o Ixooxx jp-vxlxlislxod -xxxxdox* fclxo axxs]xxoos of tl 
JE3xxx‘oaxx. 1 * 1 x 0 xxow* joarx-rtal will ixx ft»fcixx*o l>o fclxo oifioi 
xxxodixaxxx fox* fclxo jxxalxlioa-fcioxx of ori^itxal xxaj>ox*s fx-oxxx fcl 
iO-txx'oau of 3'fcaxxdax’ds* 'wliofclxox* oxx -jxi.xx'O or aj:>jx1ir 
soioaoo^ -fcofgrofclxox* -witlx oz*ifcioal x-o-vio-ws oxx soxoxxoo or 
fcoolxxxology*. Uxo si so of jpa^^o is aipj^jroacixxxatxxly tlxa-t 

fclxo 171xox*o ax*o -fco l>o fc-wo x*-* 

laxxxos a yoax*, ofxfcaixxalxlo afc axx axxxxxxal stalxsorijpfciori 
2-*7S dollars irx 1*7, .Axrxxoxrioa arxd 3*00 doUars olsowlioi 
fr*oixx fclxo Sxxj>ox*irx-fcorxdOxxfc of X>ooxxxxxoxxfcs, do'V'orxxm«* 
lE^rirxfcirx^ Ofl&oo, 'Waslxirxigrfcocrx* X>-0*, XJ.S.A, Ifc xxxay 
xxofcod fclxafc x’ojprixxfcs of iodixTidoal -will also 

^xvxrcslxasalxlo. Uxo -*Tcxiy issxxo of <>lxo <>/■ J 

sodroA ooxx-fcaixxs i04 jpai^os aurxd soyoaral ;E>lafcos dovofcocl 
fi-v-o dii^oxroxxfc 2 >ai>oxa oo-v'ox*ixx£c sul>joo<a as -arido aixarfc 
x^fiLoofcoxxxofcxry, ixxfcox-foxroxxxofcrry’*, fcxroad''Xa(xo^oxxxorx-f> a 
-woax* ixx jxxxoxaxxxafclo fc^yxos* aoo^lorafcod fcosfca of jxaixa 
^arxxislxoS]* ofco, » axxd -fclxo olxoarxxioal axxalysis of xnofraofcori 
171xoro is» wro fclxixxjr, xxo quosfciorxx fcltee£fc’ fclxo xxo-w fox*rri 
jp^xlxlioafcioxx' ado^x-fcod Ixy -fclxo 3&rrroaxx will Ixo foxi 
xxxo-ro ^oxxox*ally ooxx'V'oxxioacxfc fctxaxx f^o xxxo-fclxod fox*xxx4r> 
adojxfcod, 

iSPAa X>i£»9ncwxa!!rx J&oaJfc fOxa.-v'os^^; 

-wo Ixavo roooixrod -fclxo rxoar odifci<^<^ TXIxo X-ilxx-ar 

^fxxsoxxxxxs» axxd .Aurlfc <^allocrids 'isroaadtxoo^*'^* oorro^' 
fco fclxo oxxd of a.327. A fcusoffcd foafcxxro irx fclxis is 
ixxdoxc fco oolloofcioxxs of Iskooiyfcs' d-oalixi^;.*-<»H^fc3bt s^<^» 
sxxlxjoofco, stxolx as asrioirlfcijupo^ ojafctxiro^^Hixioiesy, a 
< 3 l-uJ.fci€»s„ ax*olxaa drlog y» do-wrx fco -woafMQkcxs 
axxd sool<x8*y. Uxo aljpJbalxofcioal lisfc of. Iil>xshr-ians j 
otxrafcors ailxoixld also l>o of soxrsioo*.' . TElao. tefom34«.i 
as fco Ixl^^xraxrios xtxxdor fclxo I xo a d of aaoix fcoa^ 

J5i>> — j — a ““cracffciooJI. 1 3F7or‘- 'fclao^ flrafc'-fcixaExa-.a' 

fclxo J&aafc*gfex^1EBrK|tfxl3^ -fc»KqS|jUgia--ooor'^ ^ 






OOT03B:BJ36t iS'T, 

i& i^olYa.cii&d • *in^io aoliLOXiriKO of loook. !» fcux'fc 

ijrii»‘fci^3bcos &jn<3. oxxxi^aiio^s «wo xoox*o aaooci l>o» 

ol^viota^ JSto^X3roo» of izaf oa7xx3Liett>iork. eus ■b>k.e troloi>3bto*io 
X-^ i roof-o r y • -AZmaiT^czc^, ekZicX t/Xte 

■virovt.XcJ Xt.G.'V'o on.etl>locX t>] 3 .o ocXi'l^ox* "fco ipuLt; iiai«.ixy 
rif 5 Xit>. X*x fvitiore* Ho will Hcb-vo Bir IBL&xxry MioM* 
<>*x 3V1I usaeoims Xio ibHo Oetmo^ie *irr*o©t>oos 
-A.SI1.*X33 ^I!>i:roo'fcoi*y so fa.x* s>s OraroGbl^ ^BT’itvcLin is 000 — 
o©i**^oci- Bf^ill^ foiT i^Hoso "vc^Ho xxoo<5l suioH s. ■vt^’orls: of 

j-ofoi-orkoo, Hook is wortlx tHo 2G sHillio^s ctskoci. 

’X‘M:es issoo of t.Ho *r oi^r^rcU of JPrcmIcliw 

tor Joaxo oorxttxirxs €10-jpa|^o of t^Ho 'worlc Hoiog^ 

<'ioixo Stfr jarosoixii Toaxclor tlxo JBcxorfol 3RiOsotxT'0-H. JF'ovxzxdtx'fcioTX . 
It. i» «- roiXT-odoctioxx of t,Xie» a,clcix:-oss of fHo I^iroot-or of 
tl»o Xi oxi.rxcia.t>iori., X>a'. W - X'''. O. fc5ws.xxr4, to tHo r'ro.Txklirx 
lostitoto orx M€xj-. IS lost. Tax it tHo zxiaxo or ton 
i iivostigs-tioixs '^wlxiolx s<x*o Hoing css-rrioci out cxro 
cJosoriHod iax sxiclx &. wcty tHtxt tHo ncttvia-o of tHo 
X^r-oHlom oaolx is intonclocl to solvo. tHo xnotHod of 

atlxtok, CK.zx<X. tHo axs.toro of tHo rosxxlts oHtS/irxod xij> to 
tlio ixx'osoTxtj^ or*o cjxxito oloar to cx jroxxdor not H-ooosss.i*ily 
IX sf>o€*i«,list iai tHo soHJoot oonoornoci. lZ>oteLils of 
o>ciic-rirn«zxts s.x'o oxxxitto<i czs tlxo concorn of tHo 
is|>«'oia.list only, a,ixci tXxo "v\’l*olo jrojxort forms ixxtorosting^ 
I'i'ti ( lin^. *31 Ho ^ i 1 rososifcljos o-ro on. tJtio oosmic 

i‘txdistioax, .?^-rsys> t.lio roflootion of 1 j 3'- tl 1*0^50x1 s.toms 
fr. >iii tl»o sxxrfo,oos of or3-st«xls, tlio nstnro of tHo olootrio 
ai*' Hot'W't^ox'x mot4rt<Hic olootrotlos, tliormion.ic*s» tlio 
(iK'lootric! oonst4txnts tzml olootrios,! c*orxcloot i vi tios of 
salt Kolntioais, tXiO j^a^ssA^o of lifajlit tlxi-oixi^lx sodivmx 
vn^>*>Tir, And tito j^ossiHility of jxix.x<,l\xoinx::f a axxA|2:zxotio 
fii ld Hy rotAtinj5 **’ oondnotor. 'X'lxis form of x-ojxort, 
of iritx^rost to tixo (^onorai roador, soonxs to vis woll 
wort.ljy of izxxitation. 

■ Tx..vx''x'i[”v olxwc'rvatiojxs fx'orrx a soHixxarirxo vx^oi-'o 
take II «t»mo 3'oarM H3.' 3 >x-. X^oixinjEf JVtoiixosz on a 

I>r^w«=»ozx IXollaixd and *J on a 1 >xxtcXx 

X'sinf? tljo saxxio ajx j>ai*at xxs, I>r. lVI«^'ixxosz was 
l*‘u\-iii^ ISTow York in Oo-toHor oix *xxx ^xixorican svxlx- 
uuii-irit'* for a orvxiso ixx. tlxo OariHHoan Boa axxd Oxilf 
Mt'xcix'o. x'oxsoxxt J>ciily A?r-/:c*x*o« JS/ 

I Ixy Boioxxoo Bor'V’'i< 5 ej, W’aslxingctoxx, TI>.0-, rofxorts 
tlkai l»o xx-^as to t>o aoooxrtj^axxiod H3- X>r_ SP . Xil. \Vi*i^lxt» 
oi t Ho fttmogrio Xxistitixtion t »oojf>ixysioal 31 ^alxorat or3-, 
'JJia <-oxxrso of tlxo snHxnarixxo is to i>o xxxado to oross 
tlH' clt^t'^jx^sst w-at.<t>rs in tlio ^Vost Xxxdios ixx ordor tlxat 
of»tt‘rx'atioxxs of tlxo foroo of jp^rax^ity xzxay Ho nxado 
'*'}mro tlxo oax*tix’s omst is fax-tlxost romovod frorxx tXxo 
sotfc-lc-x’ol. THo omiso is ozcjxootod to last for sovoral 

Jinojxi li«. 

^ * Vol. 2S of JSTctt^T-txZ jE£i£ttor^, tlxat xnost attrao- 
^vo i»ojxijilajr Jouxmal of tHo Amorioaxx. JVlxxsoxxxn of 
^atixral Xdistory, is dovotod ontxxroly to fisHos. 'X'Ho 
•urtt^t'in artiolos covor* a xvfdo raxiggo of intox*ost, and, 
»i» iisixal xvitH tHis joxxxrnal, tHoy aro aooomjpaxxiod Hy 
5«i*jiraHlo illnstratioxiiS, sov^oraX of wHiolx aro in oolonrs. 
fflors will £uc3tdl znxxoH to Intoxost tHom in tlxis nxjmxHor*. 
t ; 54 *ri ^5 O-iroy dosoriHos tlxo jcrosnlts of two romarkaHlo 
o>cx>odltionai im I^ow JSoaland wators in 10SO and 
27- -A-xnon^ tHo t-ooojcd oatolxois xxxontiorxod aro s a 
^ek x>xarlin «ae»r2«r»c»> of 0*7^ IH. ; a strijpod 

tt'lirx (iVfar^f^ncs > of 4^60 IH. s a yallowtaiX 
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of 1 1 1 IH. V a tHrosIxor sHark 
of 640 IH., tHo lar^ost avor taken on rod and 
reel 5 and a Hroad>Hill swordfisH of 400 IH., tHe first 
grl<x^%td^ ever oan^lit witH rod and reel in IN'ew 
.Zealand waters. .ALnotlxer artiole deals witH tHe .Zane 
Ox*ey Oaxne IP'isH Oollection in tlxe XXall of X^isHes in tHe 
^Atmerioan IVdCxasexnn, wHioH inclxxdes many of Mr. 
drey*s xnost xxotaHle sjxortixxg oatoHes. V an Oarxxjxen 
Xfeilner dc»soriHes His ezcjxerienoos in catoHin^? tHe 
HonefisH (^^Zb'vtZa, 'wHiesH Ixe ooxxsiders “tHe 

^axeniest fisH of any sis&e or sfxeoies in eitHer fresH or 
salt w'ater tHat an angler can Hojxe to take.** fiy way 
of contrast, tHere is an interesting desorijxtioxx of tHe 
3 r>»"inxitive lines, Ixooks, and sinkers xxsed Hy native 
fisHexrs for tHe oilfisH in deej> water, 

•wHere tHe Hottorrx nxay He xreacHed at say 400 fatHoxxxs. 
'T’Hose readers ixxoi*e interested in i^eneral natxxral 
History are also vrell catered for. IVXontion most also 
He xnade of a general article Hy 30r. 'W- KI. Orreg:ory, 
"wHioH takes tHe form of a toxxr of tlxe new Xfall of 
JB*isHes of tHe A.xnericaxx IVtxxsexxxrx. «Txxd^in|^ froxn tHe 
illxxstrations giveix ixx tHis article, tlxe new excHxHit 
slxoxxld jrxrove a Higlxly attractive one. 

Ajic tHe annxxal stattxtoxy xxxeetin^ of tHe Itoyal 
Bociety of JiIdixxHvxri^H, Held on IMonday, Oot. tHe 

f t>llowixxgr officers w-ere elected : JF*rei»xdeat Sir -A-lfred 

H3win;gf ; 1^-ice dsrxts .* II>r. .laxxxes Oxxrrie, II>r. jA.. 
<Ji*icHton IVfitcHell, X*rof. W. O. JVXoIxxtoslx, Sir ftoHert 
’VV. I^Hilijx, I^rof. *J . OraHam Klorr, axxd I*rof. 'W'. 'Wx'i^Ht 
SxnxtH ; tyexx-emi iS^ecrefary .* f^rof. It. .A.. Samx>son ; 
P^^GT'Gt€M.r%cj9 to Ordfaary I^rof. O. C3-. X^axrwin 

axxd X>r. daxxxes Ititclxio ; ^Z^reairxerer .* 31>r. d anxes Watt ; 
CJ'iMrcztor of JLt^.l>i^or-yr axxd JUT .* l^rof . I>*-A.rc 3 '" *I'*Hoxnj>- 

soxx ; CJo'H.'t'X.c'il .• I*rof . Kiclxard Stxxnfield, 3L>r. A.. X-.o^an 
"IXarner, dr. O. W. Tyrrell, r*rof. d. H. AsHwortH, 
THe Hon. dord OonstaHle, Trof. Ii3. Taylor Jones, Mr. 
J. 33. Olark. I*rof. ST. A. 3^. Orew, Trof. J. Monta^xx 
l>mxxxxnond, ^MCr. I>. A. Stevexxson, 3E*xrof- H- W'. 
TxxrnHxxll, and Sir James 'W’'alkex’. 

Tki?: doxxxxcil of tHe Ixxstitxxtion of Oivil dn^ineexrs 
Has recently nxado tHe followings aavards for session 
102*7 — 26 in respect of selected eng:ineerxn^ yxapers, 
pixHlislxed witlxout disoxxssion z A. Telford J*jrexnixxm 
an<l an Indian r*i*eixxixxxxx to 3Vfi'. ;B*. O. Oriffin (Oalctxtta) ; 
Telford IPremxxxxxxs to IVfessx:^. it. A— Xng;lis (IBxxenos 
Aix-es), A- O- Vixdaix <AHadan, Tex*sian Qxxlf>, 3EI!, 
3htex*rod (fiSoxxtHsea), O. Tarker <Oairo), and A-- O. 'V^, 
I>, X*inson <Oaix-o) ; an<l ixx respeet of papers x-ead at 
stxidexxts* nxeetixxgrs in X.<ondon or Hy students Hefore 
xxxexxtingfs or local associations during: tHe saxxxe session r 
Tlxe Janxes ITorx'est IVTedal and a IMIiller I^riase to 2MCr. 
d. 3L.- doulden <3Vlancl» ester > ; and IMiller IPxrxas^s to 
JVfessrs. A. J. I*. l^asHiar (13ixrxxxingHaml, W. T. 
BHaddook <33amstaple), IS- O. Oooksaon <lL«ondon>» 
W. H. d. Mercer <ManoHester>, O. O- IL,. OiHHons 
<iStourHx*idge), IS. MC.' IFticHardson <Mranclxesterl, J. 
B. ItoHortson <dlasgow), and S- IST. ICelly fdlaS;g0W'>. 

Itisonisnr appointxnents to scientific, and tecHxxical 
departmexxts made Hy tHe Becxretary of Btat(^ for tHs 
Oolonies include one assistant conservator of forests,. 
Mir. I, It. X>ale to ICenya Oolony, s^d two yeHsrinaxry 
appointnxents, Ma^of* H. dxoenfield. to He vetarinaxy- 
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8iji:x'^oon.» 3f3»x*l:>ctcios, cunicj. 3R. S. “ ISkAeure»lxsi,ll 

aue^sii^'t.^rxt:. ve>t>€*riEUBMry f>«btJniolo^l«»t>, •X'faoiro^ 

Aoro £oiix* 4a,x^>x>OftKX't.xn9xxt;E» t>o sti^x'ic^xal'bi^uraj. ^lejpeiart/isrL^xxt^s s 
IVtx*- H/- M:. JOa'V’io^ -t-o 3u.x>e>3rixxi>c»rx€i.e>Jtx±^, j%.^rioxxlt>Tjar«.l 

X>0|:>4a,x*t>ixiioixt;, IN^igeiari^fc* INIr. JT, X>- :£5a*oa.t;o>aL Antd JVIjr- 
0« X-<. Sltitimox'o -fco l>o o.^^e»t>ciarkt> s'ix3E>*^*’i«^'fc«>nci€5jrx-fcst of 
JBfcgrricol-fcxxro, Oolci Oo€MSt>, sbOidl IWir. J. DE. TixTXOo t-o l>e» cl 
ciist>x*iot> ».^xriouLlt>Txx'ebl otffiooi*, 'X'aanii^a.rx^rilccL rrox-jritxxx-^r. 
*X*lxo t:^l;xz*oo Xcusit> xxCLXirxfl^cl^ xv-ox-o lxol<lor‘« of oolorxi«vl xx^ri- 
oxalt>vix*«tl »olxolfiL3re3>]Li;E>(3. * 3Mx-- O - CJ! . AxxoJhtixxloolc, wlio 

«.x>X^o±3rX‘(bo<i. doj^xat-^r diroo-fcoar of aigrioxxlt-^xxro, C3-old 
OofiLsat;, fx'oxrx Ooytorx irx 102£>, rxoxv sxaoooods 3VIx-. O- Jd- 
IKIrxoxarlofe, -wlao rot>ii*os fx-oxxa t;ixo jaofiiti of X^ir-oofor of 
-A-gprioxalt-xxro, Oold Oo«x*«t-. 

Tiecis xxirxotoorxl.lx ,Ajtxritx«-l :E>=: J:iit>.it>iorx of EIloct-T'io**.!, 
Ojatiiocxl, CLrxd otfxor* J-^lx^-^faiocLl -A.j3f:>«.x‘CLtixiM i« t.o Ixo l»old 
lay "tlxo I*lxywi<3«-1 Socjxoty tvod tr-lio Oiat-ioa.! 6^ooiot,y oxx 
dcLxx. 8, O, xxxxd lO, xx-fc tlxc^ iTru'Joricxl Oollo^o of fcioioxioo 
cxrxd Toolxxxologry, SoiitXx l-Coritaiix^?f oxx- -A« orx jxr'ovioxija 
oC5oet«ioxx», tlxo lExclxilaitiioxa xviJ 1 lae> diviclod irxt.<* cl Tf'rado 
Soo't'ion, ooxojari^ixi^ f-lxo 03«:lxit>if-« of xnxxxaxaf CLOf.xxrixif^ 
firrxxa, and a XtoKoarclx and Excjxox'inxontval fc5oot>ion« 'X’lxo 
JE^sdxilai'fcion Oonrixni-fct-eio invitos olfors from ^<?^9oarola 
lalaora-torios and infa-fci'fcxxtion», arxd fronx individxxal 
i*c»««?»arolx -w'orltorK, of xaacliilaif » s\iif.alalo for inclxxaion in 
■t-lxo ¥S.aeaoaro>x and X«23«rj>orime>nfal lSt»ct>ion- TIlo c^xlxilai-ta 
in ■t-Jxis «x?otiion 'will Too arraiaj^od in flirc^io gfroxxfas : C<^> 

lExl-iilait^ei illxasst>x-xv1:>in^ -fclxo ros«xxlt.« of rooont> j>l»y«i«al 
x-osoarofi ; locfxxz-o c»ac£>orijxxoni:» in ^lxysio» ; (<r-> 

Ixi^af-orioal oacJiilaitr-w in falxyMios. OiYorw of o3cliil>it»a for 
t/lxoeo tilxx'oo l^-oxijpsa «lxoixld l>o Cionx mxaxiioat-.x^tl irnxnodi- 
atjoly, and in any oa«o not. lafcor t^liarx ^Nrox”. 1-4:, fo flao 
Socx-otr-ary , l^liiysioal and Ofxt>ioal Sooiotios, X I^o-xad Ixor 
Oard<ens, itlaclxilaif.ion X-Xoad, X-.ondon, f^-W.T. 

jA. mJtt'V^XJES'W of fXio 'wox'lc of t^Xxo lEtoolcofollor I*'*oxi.nda- 
-fcion for lOSST, X>y itiia yxrosidon-fc, H>r. Ooori^o IK. l^^inrront:., 
lxa» l>oon issxxod- Tlio t-o-Xal disX>xxrsonxon-fcs for -fcXxo 
yoar amoxanfod tr-o 11,223, 1 24 dollara. Tlii« inolxxdoa 
a »xncn of f'wo million dollars -fcoxvardw a siliio for Uxo 
tJni’voxrai't.y of I^ondon. TClxo x-esrnaindor Ixas laoon oac- 
pondod in ■f>ronxo-ti n#;; faxxlalio Ixoalflx orjBfanisa-fciorxa and 
nxxrsin^ 'frainin^ »olxool» in many laxtds, in granlet to 
dop>artnxont» of »olxool» of janlalio Ixoaltli axxd laiolo^jjy, 
in tlxo jaro-xrisioxx of 864 follo-wslxiias for stxxdy and 
x*€>jsoarola in i>r©voxxti'vo xxxodioino, in a grant to'vx»'ardjsi 
tlao p>xxl>lioation of H^totogicctZ -d in a oontri - 

Ixxxtion to tlxo Idoaltlx Organi«atioxx of tixo T^oagixo of 
!Nations, and in many minor a]pp>ro];>riation£i for j>ro- 
xnoting Ixxxman -wolfaro- 

Teci?: JR.G.-V'i^'Vt^ ojf J3>£olo</^, j>xxl>lislxod foy 

Tlxo “Willxanxs and 'Wilkixi.s Ooxxxjaany, Ualtixnoro, 
■XJ,S„4f?L. <tlxo lSngli»li agontst laesing 6aillioro, Tinxlall 
and Oo3C>, iss ono of tlxo livolio«t of Ixiologioal i>xxl>lioa- 
tioxis. Xt^ l>oote: notioos^ aro olxaraotorisod l>y tlaoir 
dowmrigixt ojaixxioxxs as -woll as l>y tHoir oaxxstio Ixxxxxxoxxx-, 
and tlxo xxxain artlelos aro 'V'alxxalxlo oontri Ixxxtions, 
X>abrtioxxlarly dirootod to-wards tlxo olxxoidation of 
gonoral l>iologioal j^ro l>loxxxja« Xn tlxo dxxne nxxxnl:>or, 

^x^of . J olxn *X‘ait writos on ** XXomology, .Analogy, and 
X*la»is,** Xtonxington XCollogg oonolndoa Ixia artiolocs 
on tlxo adajptatioxi of wlxalos to Hite in tlxo 'wator, 
3Ef*!» 3li^- Oslxxnd diaoxxaeas ** 3oaaonal ^IBi^odtSbo^tlons in 
JCSTo. 30T8, X^J .. ,, 


'X'osters of Vortol>rat«wsi^* ^ and ]Playxa<;xc»nd : 3 C*«MaLrlL*a 
**■ lEvolxition and ISdCoi^ality ** Ixaa atxroady l>oon ' no^oad 
axnongat oxxr Xtosoarolx Xtoxxxs. '*XXxox^ aro > Otlxor 
oqxxally ixnjpoxrtant disotusslons, l>xxt tlxo al>o'VTO gl'V'os 
a fair indioation of tJrxo 80o;ipo and intox*o»t of tHo 
nxxnxl>or. 


A. nxsrr* of lifo-savirxg stations of tlrxo 'world, no'W' ixx 
its sooond and xnxxolx x'O'xrisod odition, is x^xxfelislxod l>y 
tlxe» Xntorxxational Xlydroganap^ixio Xinroaxx as 

JtS (i>rioo 30 oonts>. It givos tlxo naxno, latitxxdo, and 
longitxxdo and Ixiind of ap^lparatxxs Icox^t at o'vory statioxx 
ixx tlxo 'w^orld- Tl»o to3ct is in l>otlx SSxxglislx and XTronolx, 
and tlxo X^xxx'oaxx gi'vos fxxll ixox-xxxission to anyono to 
i-o]f>rodnoo tlxo 'W'orlc in axxy otJxor langxxago. Tlxo most 
xxotioe^alxlo foatni'o is tlxo loxxg list of ooxxxxtrios on tlif^ 
ooasts of 'wlxiolx tlxoro ax*o no li'vo-sa'V'ing statioxxs. 
'X'lxis is intolligil>lo in oox'tain lands 'W'lxiolx aro off tlio 
traolc of slxij>i>ing or in otlxox*s -vrlxiolx ax’O still vendor tlxo 
oontrol of xixxi>rogi'ossi vo go'xrox'nmonts, l>nt it is sur- 
jxrising in tlr»o oaso of sxxolx ooxxntrios as I^owfoixndiand, 
Hixrxna, and India (o>c;ooixt XCaraolxi>, daxxxaios., Oixlxx, 
l^asmania, and tlxo 'wlxolo of A^frioa oxcoc^ixt A-lgoi-itt, 
*r«xnis, and tlxo Uxxion of Soxjitli A.frioa. 


A- E.i«rr of olassifiod goologioal |Lxlxotogx*ajp>lxs, arran^^rorl 
xxndor sxxlxjoots, Jxas Ixoorx oonxjxilcM:! froxn tlxo sot t>f 
jr>lxotograj;>lxs t.alcorx l>y offioors of tlxo CJJoologioal ^r^xir'v'ov' 
dxxxrixxg tl»o last tliirXy yoars in tlxo ooxirsx** of tlioir 
'wox-lc in Ciroat Hx'itain. otoxnpxloto Sfc>t, xxxxnilxt'rinsx 

alxo’vo TOOO* is i.xx’Osor“'V’'od in atl>x*xxxs doj><>sito<i in tin* 
lil:>rarios of tlxo Sxirvoy axxd IVlixsoxxm at 28 *f ox‘r» 
65troot, axxd at tlxo feioottislx Oflioo, lO <_5raxxgx»» X''orrii.<*c‘. 
XCdinlxxxrglx* X'lxo i>rosont list, 'wJxioIx oootif^ios MC» 
i:>agos, Ixas l>ooxx x^x'x'syxarod to Ixolix toacslxx’»rs , and tho 
jxnlxlio in g€?noral, to xxxalco a sixitalxlo axxd mind 

soloction of tlxo xtxox*o intorostixxg and stx*ilcing jxlioio- 
grai>lxs- X*rints and laxxtoxrrx slidos aro sxiy> 3 [>l i€^d io 
ordox* at x*oasonal>lo jprioos, axxd, as slxoviv^n l>y xxnnaal 
oxcipoirionoo, Twitliin a i-oasonalxlo tixxxo. Oojxios of thi^i | 
nxost xxsofxxl arxd trxxstwox-tlxy j^xxlxlioation xxrc? oletaxiii- ’ 
alxlo at a slxilling oaolx froxn H,1ME. Statior»x''xy OH ire 
<Adastral Hoxxso, XCixxgs'way, Vl^-O-2 ; ■\r’"orl<. Stx'ot^f, 

Maxxolxostor j 120 Cloorgo t=ltroot, JEdinl:>xxrgH j or l| 
fcit. Ajrxdro'w’s Orosoont, Oardiff). 

AVe; Ixavo I'oooi'V'od tlxo axxnxxal x'Oiport for 102T — 28 1 
of tlxo X^ational Xxxstitxxto for tlxo Ulind <224 CJrrext 
J::^ortland Stroot, I..orxdon, AV. 1). rHxo 'W'ork of tlie 

Xnstitxxto is sxxrvoyod and tlxo aotixritxos of tlxo >xliix<l 
aro dojxictod in a nxxxxxlxor of illxxstratioxxs. A. row^^xxi'ch, 
oorxxxxxittoO is ooxxstantly ongagod in ixorfooting 
ixxg, and sooking now, motlxods for minixxxisiixg tliej 
Ixardslxijxs of t>lindnoss l>y nxoolxaxxioal moans. X’lic 
I>rodxiotion of litoratxxro in Hraillo and ISXooxx 
fox’xns ax-o imixox-tant Ixranolx of tlxo 'worlc of th^ 
Xnstitnto, axxd dxxrirxg tlxo yoar noarly 18,000 
volxxmos in Hraillo wroro isanod, inoltxdixxg sever* 
-w-orlcs on ociontxfi.<3: sxxlxjoots. *171x0 Inatitxxto xxxsy 
Ixoljxod not only Ixy nxonotary oontrifontions l>txt 
l>y 'v'oluntoor w^orlcoxna for tlxo i>rodLnc?tion of T 
Ixoolcs, oto. 

’X’Etja: XTni-vorsity of Oolxjxnxl>ia Ixaa 3r?ooontly 
tlxo Olxandlor ZL*ootnro dLolivorodL by 3 Prof- 3 MC- 
On tlxo oooasion of tHo x^rooentcition to Ixinx x>f 



02M.:e^l«kxr ^iaX€at xxxw^^Bk^ jixk :t!>OGs^xia1t>m> X^5&7* .I^ro£. Ooiia.- 

i>^f>hs lcacfc.<?fW3iEi :foir 'W'oric on. ifroo 'xrckdio^iJLei «kndl 

‘t>xTi»'v*sablon::t> oAx*l>c>n* Ixis loot^nro '63hio foxm. of a. 

ro-viow ontiit^lod '** IFtcMlioala in Ototomi^tjary-. ar^ci. 

JE^ojeMan-fc .* * 

Oalloway and JPorf^jr, I-t>d-, Oaml:>jridgo, 
>iavro Jnati ie»»nod a oatalo|a:ue» <l?To. 103) of ni^wanlw of 
a til:i.on»and -w'oi’ka on mat^l:^omat>ioal and jral^ysioal 
eicionoo ofFox-od foir salo l>y f-Jraorn. Tlao ipt*i< 3 e»« aslcod 
apjpoax* vo*^ x>oaiaonal3lo. a?lrko oatvalo^no oonfain» a« 
an addondnnn. x>ax*f>ioxalax*is« of a jrmml>ojr* of ]r>amj'>l'alot:ia 
on tlxo sasrno »xxl>joof«, many ont; of f^rin-fc an<l not 
oasily ol>t.<ainal^lo. 

Xjfsr tilxo antimnn annonaxoomont; iiaf of M;oa«jr«- 
and Oo,, XL-fd., 'W'o notioo flxo folloxvini^ 
fo»-tlxoo3ni3r»#ar t>oolta of aoionoo : ** Tlxo Oliomiafs,” 

1>5*- d- TdolmyaE'd ; ** :ft>lino Voxxtilafion z T71xo 

< ioExor-afion of tXio A.ir- Ont-i*«»nf^,” X:^»'of- Jtd. ; 

>i.-»-ays,’* X>i'- li. 'Woiranojx ; “ 'X'lxo Ai^*5>lioat^ions 

wf Tni.€»»r'foE*omot.**y,” W. IG. W^illiaixxs ? “ Wiroloaa,’* 

.r. X^at-oliffo ; “ AlooHanioal iftxdo : Ita liI^ciatoExoo, 

>s at xn-o, and 3VIoasxxr'«»mont ’ X>r*- d. 'W. Oox: ; “ I^ayo^io- 


e©3 

Xta^icy.^and D^odoxn AdEat^oariaftianx^** 3PEfof. W^- lWroX>onf 5 all 5 
** 3peyoliolo^y a» 3oianoo s Xt^a !lPE"o13^l«s*^a^s and I^oinfa 
of 'Vio’W'^** XX. 3?*. AVold ; and “ TCXxo X>oaox*i> Road tio 
'X'ixr’Xc:o»t>an,*'' O- X:^at>t>ixnoi:ro. 

-AjPTRX-xoA.aMOua'a aro invit>od for -fclxo follow-ing ai 3 X>oint>- 
xnontia, on or l^oforo tiJ-xo dafoa xnont/ionod z~^ — .Ajn. 
a 3 aiat>anf> mast-or for clxe>rniat:.E'y and jxhiyaioa in -felxo 

W’ixnlxlodon «J nniox* 'X'ocsXmietal SSoJ-xooi for X^oy» 'X'Jxo 

Rrinoijxal, Toolxnioal Xnst^itint>o, Oladsfoixo Road, 
S-W*10 (IJ^ov. 2}. -An. A-olcroyd nxoxnorial x*«»«e>arolrx 
follo'W^ for -fcoxctfilo indnat-rie^ ixx t-lio XTnivo»-»ity of X,#€ 9 od» 

nx «3 Ole»rk t>o tilne* Sorxato, XJxxiAror»it>y of X^ooda 

(ISTov- 3). A- donion«t>rat>or in ai^rionlt^xxral l^ot-any in 

flio X^o^xar-timeknii of 13ot*any, ^hk& XTix.ivor«it>y , X-Itooda 

*X*f»€> R.oji*:i»tiE*ar, TH.o XTnivor«i-t>y, X4.oesds (ilN'ov. 12). A. 
I>rofoa«or of j^lxyaioloj^y at> -t-lito XCinj^ JEd^fV^ax’d Alodioal 

Oollo^o, X-afxox:^ ^Tl^o Ixxaj>ootior-C3^noral of Oivil 

Xdtosf>it*al«, Rnnjal>, X-aHoro (X>oc5- X). A. j nnior a«ais‘fcant> 
vindor fhio XZXirootorato of X$aXliafioa X<.oaoaroXa, XtoaoarcXx 

X>oj>art>xiionti, "Wool-wictlTi X'^Xxo OXxiof Sni>orint>ondonti, 

i^osoarol^ XI>oi>axrfcrnon-fc, "Wool^wicl^, S.JS.13. A.n asai»t>- 
ant> loot-nx'or in j>lxy»xc3al olxomiatry in f-Xxo XJ ni’vorsity 
of X^ooda Ttxo XXo^^iatrar, Trino XTixi voxraifcy, X.#oo<la. 


4VJ9t"iSF€75Rig? 


Oxir A.sXi'onoxxiic^xl Colxxmn. 


X^mc RoTTAT'io-jvf r^XK:mc>i:> ot^* 3?<'icx*tl'c: intis. d. XX. Alooro 

iiifi J>. Id. Alonviol Ixxx.v'** inv-x’sat i|ar«xt c«:l tl^ia |>«:'<riocl l>y t-lxo 
-^1 >t><-t rxxot-liocJ, nain^ t lvo 3<i-iikcli i-ofra<ttor at 

(y^n.*AT. /Voc. J *<!<•.//(<' , Ai*#art»«t )- X'’lxay ^>laood 

iK«' |>arall«^l to t-lxo |>la.not'M or^lxat.oI-. *x» latoly dotor- 

iiiiikmI Ixy li2i<'liic*'ll>c»r>rox* aixd TC<;*wt€>n fx*onri tXio 'aXiift- in 
rh<* nrxio of flio aat«=>^lltt:x? ; tlxoir dc%4 } xxo<f^<l |,>o«it i<>n for 
tlu* planx^t’a x:»ort ix ]fxolo xva» R.A. 20S‘-'-2, IST.XXx^ol. 4l*-‘-3;„ 
f'*(t»iTio>c 1 llOO'O. 

iS<-x'c*n M|:>oot.ro#rrax-x-x« 'W'orx’* ol^tainc^d Xad-wooxx. X’olx. XT 
uTini Alay 30, 3 1I2H. X'lxx^y *xll «XtO'Wx->*cl flic* af>oc.*t.x-al lixxoa 
..^irx t.X*o aamo aona^?, arxd p^av'^o 2'T€>-irO-13 
ki I , , a« t-Xa^ lixxoax- of a x>oint on Oio ^^t^nafor. 

thxx- x-irovmxfoj^XTXoo of A? aj *t-/nxxo”’M oc;|\aat-or as 
IcTxx., tlxe^y doxlxxoo 1 joxh~» as tfxo rotation 

l>«'T'i»>«l, 'witXx a }:>rol:>al->lc** orx'or of X Ixoxxr. TXiis x’osxxlt 
it ;^>rol>ah»la tXxat tHo valnos fi^5™ i2», axx<d 

7 ^ mtrn foxxnd Xxy Afaac^w'oll XTall ixii 1 3B3 axxd 1013 

r*-x} ivoly , and tlxoso fovxnd a fo-w yoars apro l>y 0^->il«; 
«i4«i l^i^’^iandxfDr at X'‘ai-tn, 7*» 4r2»*» 24-«-l and T*' 30*« 10**-7, 
vk<-r«^^ i-«>t».Hy tXxa XxaXf i.>e>riod , Tlxo lattar 'woro fovrtxd X>y 

]k4iri<>flic- variation in tlxo lijglxt ; if o^l>o«it^ 

bfii iis|>lie»ro« Xxaf>}^>onad to xr^cwsomitxlo oaoXx otXxor, tXxo 
Utzlit would vary in Xialf fclxo T'otat-ion i:>c?riod - TTwioo tlxo 
of tlxo fonr valxxc^s is 13*^ 33*** 30«--4r, vsTliioXx i» vory 
olo««^- t^^fy tlxo now- valxjxo. XTlxo lonjEt<^x' valne* i» »nj3f>ortod 
^»y tJyixaxnioal oonsidoratiox.n3t, X>r- JT. daolcaoxi Ixavixtp; 
s>n)\vjx. ixx ASTon. JlVot:. for AXaroVx 1020, 

thjxt tJio 7’“Xxonr jxoriod -vronld ixn^xly a dopcroo of oX>lato- 
iti tlxa ]planot Tnxxolx pTroator tl:xan tlxat indioatod X>y 
thf of tXxa nodo of tlxo aatollito. XX^ fonnd a f>oriod 

lt)-l lxonr», X>-vxt -vritlTi a |^rol>aX>lo orror of naarly a 
mtli 4 >f it»olf, ao tXxat tXxo novr valxjo is not too disoordant 
frtkjit it.. 'X'lio xndxsrt atnrnrisinpr x'oanlt of tX*o novr ixxvosti- 
^utn#ii i« tliat tHa rota-uon of Xvroi>t%trto is diroot, tXiat is, 
»u samo dirc»otion a« tlxo oartta., and tXxo oi> 3 po»ito 

, ion to tXxo rovointion of tXxo satallito, TXxo sovoix 

■ I'cxj^raoms are aXl in ajj^rooornont on tlxis j>oint. Xn all 

t " oth<-i- oasas in*tXia solar syatantj^ aacoapt tXxa vary ramotc* 
^ttpitar and ISatntn* rotation and 
JJ-teiiifco Tnovwnant -aw in tlaa' aaxna aanaa. ACdora and 
fonnd -tiatat in latitndo. -o^ 

No. acws^yoic.. laa^,' ' 


tXiia.t at t>xo ocj[\xatox*, v^l-xilo tlx at at tlio j:»olos vras almost 
asoro ; t-Hoso x’osnlts snjxpox’t tlxo oorjrootnoss of tXxo 
assnxnoil position of tlxo planot’s ex^natox*. 

Rn.o'Tooawms ov VjEjsrtrs. X''lx€=^ plxotoprrai:>lxy of 

A.^ot'x.ns in lipclxt of diffox*ont ’wavo-lonprtlxs “was xxnxlor- 
t<x.lcoxx. X*y Air- XT, R. XXoss dorinj^ a ve*ry favoxjiralxlo olon- 
pcatiox:x ixx J'lxxxo — ^Txxly 132*7, xxsinp^ tlxo AXonnfc 'Wilson 
CiO-inolx an<l lOO-inoli rojQootors. A. pajxor <losox*il>in|g;^ 
Ixis rosxxlts, axx<l inolxxdinp^ a xxsofxtl r^snm^ of provions 
vrox’lc oix A^oixos (Ttsotlx X>>xoto^raplxio and visxxal), 
a|>poai*s in a x-oooxxt ass no of tlxo A «Z 

<vol. €>H, ][>. 3T>. O-winpf to tlao ii^x-oator ponotxratini^ 

j^o'wor of lonpc "wavos, it w’-as Ixopod tlaat plxotopfr-aplxs 
taXcon l>y roxl or infra-rod lip^Xtt nxip:lit slx-oxv" sonto do- 
tails of tho txnLXO stix-faoo ; it vras foxxnd, Xxoavovox', tlxat 
sixola. jal*otop:raplas aotnally slaowod no dotail, wlaoroas 
xxxany max'Xcinf^s -vrox-o oloarly visil>lo in plaotojgfX’apXxs 
talcon ixa. nltra-vlolot li^Xxt. Tliio avxtlaor sni^p^osts as a 
tontativo 03Cf>laxxation tlao oacistonoo of a vox*y donso 
yolloavisl-k lovror atnaospla.oaro aXaovo 'vrXxiolx lios a tlain 
stratnm of oirms oloxxd- X'lrxo xaltra-violot pXxotograpXxs 
<avlai<3l-x aro vroll roprodxaood on tvro platos) slxovr rnnoXx. 
vax'ialalo dotail, assnTxaoxl to X>o dno to atnaosplxorio dis- 
txxrXxanoos in tlxo vxppor layoar^. X'*lhio plxotopcrapXxs 
api>oar to ar^x^niro a slaort rotation poadod, inoonsistont 
'vritXi spootrosoopio data, and a poriod of al>ont 30 days 
is sa:xp:^ostod as tla.o laost ooannproxniscs 'wXxioXt can. 00 
xnado at px*osoxa.t frorxx all oxiistixa^ data. 

Twrc Oanrrr or ac' XX»!:aoxTX.xs . TXxo vrorlc'* of 3B2, 

SalXaorna^ol oxx tXao orXait of ^ XXoronlis was aiaoontly 
montionod ixx tXais caolnxantara. . iXo oontriXxntos a pe^aor 

on m'' XXoronlis to 33B3. TXxo ol>sorvatioaats 

xasod oactonri froarn X337. to 1320, vtritXxoxxt &»xiLsr oon- 
sidoraXalo ^aps, and oovor anoro tXxan om^ and a IxaXf 
acavolntions. TXxo final poriod is 42*3*7 yoaxrs, pori- 

astron 1S73-42, woarni-^anaior a^is X-20*^* oocantrioity 
0^183, A. sooond solntion, . witXx sli^Xatly difl^oront 
vainos, roprosonts tXxo oXasorvations of distanoo soxno- 
vrXaat Xxottor , 4Systomatio caorrootions avo dotomxxnod 
for siac of. tXia oJbMatorvors. 
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X^^toisracis A.ca'mi ^3sri> 13 i7x&t^x^ at I>xTasrjsTA»x:*iEs. 

— 7 --A. f iXT-tliioz' r^ipoi’t. on tilzo O 3 co£t'v»i-t.ion» o£ fclzo XTnivor- 
sftit/y' Oollo^o (Xltonclon> cknd ±*tt& !1X A-n-t.liTooo - 

lo^c 5 *a.l JSooiolby a,^ X>nnsi:;a.l>lo on 3 Sro. f> Xia-xrow, XTiato 
XC noJl», arp];>c^a.x*a in JUdTn-n foir S«i>jpt,e>m>>e»x*- Tlio -wlxolo 
t>Jzo oon-tTal apirock axzd a. lax>|g<^ j->airfc of -fclio j>€»x*ix>l»oi* 5 r 
o£ "fcho moxind Ixavo no'w: Woozz c»3coaval.ocl clo'w^n t-o flzo 
nn<3Li»t>ijLX*toocl olzaJk. 'H^w'olva f^csoozz-claz'y ixxt.o x*mont>s t>y 
iTzlziznnatiiorx 'wot'o foxind, inolocJixxjo; Ja.rf; 5 o xnnltiiiplo 

b>nTial noair -fclTio ziox*t>jti-aa«t> maj:*^in of t-lio >>arz’ 0 'w, 
'fc-w'oxifcy'-'t'wo ao|:>e»i*fioial >>,V" infzxzTna-fcion 

030 -tXiis aifo ixx alJ. 'X'lxo ovidontsc’j j 3 oinf» i.o -t.iio fc>ai*ro‘w 
Xi< 3 kvixx^ Ixoon oi-oot>ocl in tlxo J-ix'onvjo Tfio ■p>T*imaT 5 r 

con-tainesci a 'W'oniaax of nooliXlii'o -tyirjo* xvliilo t>l:xo 
nxn oozxfcadnin^ oromation INTo. 1 vt^aa clojx<:>f?if.o<i in t>lxo 
3Vticlcllo X^ronsRO -A.^o, anci INTo- 2 ja'oloaV>l>’' <iaf.o» from 
■tXxo la-t-tor jxoriotl^ f lion^lx ■t,lioro ifcj no ovidonoo. Xt ia 
lilcoly XHaX tXxo Ixarrow" ^waa xxaocl aa a l>xxrixxl jxlaoo in 
SSaxon t-iznoa. 'X*lxo aixnox-ficial Xxxxrials xA'oro all vox'y 
noar XX* o amrfaoo, ono ooin^ so liXXlo xxs Xlireso inoXxos 
only Ixoloxv it. TL'lio aroXxseolo^ioxxl ovicioixo© fox* daXing 
X^onx is vory soanXy, IxxxX, aooojxXizi^? a ooin xxs inclioa- 
'Xivo of daXo, Xlxt> ©nd of Xlxo XXxird oanXtzry a.o. may Xxo 
Xakon as Xlxo lirrxiXin^^ daXx^, XxxxX- XXior© 'is noXXxin^ Xo 
»Xzo'w Xio-vr mncXx JaXor Xlxoy xnay l>o. n''Xxo oaroloss 
znoXXxod of X*xzx-ial sxx^^osXs ou ^xlac© of o“>c©oxxXion- TXxo 
<dtisXnrX>anoo afXor Xxxzrial in xnxxixy oast^s is yxrolxaXxly 
ZTOoonX- . 1 A.II _Xlx© adxzlX zzialo slcxzlls txro Ixxr^o azxd mvzs- 
oxzlar. Ono is doJiclxooo| 3 Xxalic, si:?c mosoliooj:>Xialio, azxd 
fonr toraolxyoojxXialio, Xlxo nzdoxc z‘an|; 2 ;i zx| 2 C from T*4“T Xo 
S3- TXxo av©x*afaco from Xlxo znxxlXijxlo X»xxrial is Tfl-O, and 
of Xlxo oXlxor malo slcxxlls TS-Cx. TXxo a^^orai^o for XXxo 
3 a: 3 £on slcxxlls in Xlxo X-tondoxx zmxsoxxzns is 7*X-7, and iX 
i» Xlxoroforo jjpossilxlo XlxaX XXxo X^xxnsXaXxlc* sknlls slxow 
aijerns of A.ljxino adxniscXxxro. Tlxo jaw is larj^or and 
fex-oador XXxarx Xlxo nsxxxxl &$axcon Xyj.xo, and Xlxo nasal 
indo: 3 c Izi^Xxor (avora^o of T malos, />0*©>. Oxx XXxo 
oXXxox* Xxand, XXxo ^roaXor X>asiol>r*c?^xnaXyio and naso- 
Xxasion lonfi^Xx oXxaraoX-orisXic of Xlxo fciia^con Xyjxo is 
T->3rosonX, dxsXixxj^^islxinf^ iX fi*om XXio Iron and 

JK<»mano-HriXislx Xy|:zo. Tlxo XociXXx aro lar^^o and 

T*o|Bmlar ; Xw'o Xiavo an odj?o Xo od^o XxiXo, So von 

adnlX nxalos slxo-w carit^s, 

O^cvox^TST A 3 sri> OAi^oxca. ^W^arXxxxr^ axrxd Ixis oollaXxor- 

aXors Xxavo siiowTcx XXxaX xnalii^xanX Xissxxos diffor 
froxn norim al Xissixos in XXxo oX»araoXor of Xixoir z'O- 
sj>iraXox-y jprocossos : Xlxo Xxxrnonr oolls oXxX-ain XXxoir 
o»xox:*j 5 y oXxiofly from #;?Iyoolysis wiXli Xlxo oonsoqxxoixX 

pxrodt-toXion ox laoXio aoici, w^lxox'oas in XXxo rosfxiraXxon 
of noz*znal oolls oacy^on is nXilisod and XXxo ond jrxrodxicXs 
of oomlxxxsXion aro oarXxon dioxido azxd waXor. A 

noxTcnally g^rowdn^ ooll also sXxow-s glyoolyXxo atoXiviXy, 
X>ixX XXxo aocoxnjxanyinj^ xxXxlisaXion of oacy^on snffioos 
Xo Xxroak do-vrxx Xlxo jjxrodxxoXs of XXxxs aoXiviXy inXo 
Xlxo xxlXiznaXo ond sxxfcxsXanoos of oxidaXion. Warlxxxr^ 
XXxoroforo svx^^osXs XXxaX XXxo oansaXivo faoXor in XXxo 
orii^in of Xxxxnonrs is dofxciozxoy of o3cyge=>n. SzxoXx a 
oonolxxsion oalls t-o xzzxnd XXxaX IVlr, I^ionol Oross'W’oll 

F*xxX forwrax-d XXxo sarzxo vxow so far f>aolc as Xlxo 
yoar IQl^r ( A- Oan-C'M.ry cM-'rhcL Mlay 

as Xlxo of SojxX. 20 ^poinXs ozxX- ilo sxif^- 

l^osXod _ XlxaX a varzoXy of a^onXs mij^lxX l>o Xlxo 
ixxxxnociiaXo oaxxso of a dofioionoy in Xlxo oxcygon 
*=*'o. 5 >jxly Xo a ooll or j^roxxjx of oolls* sxxolx as injxxx'y, 
»oTxiliXy* ,oX^, If aoXivo nasoonX oacy/^on "vsroro sn-fx- 
X>liod Xo XXloso oolls* jxrosvxnxalxly X>y xnoans of soxno 
oaX^yXic a^onX* Xlxoy xnx^lxX Ixo oxcpooXod Xo soiz;o on iX 
avidly, azxd so inoroaso XXioir oxcidaXivo jxrooossos XlxaX 
food sxijxnly roaoliin« Xlxoxxx l>y Xlxo xxsxxal olxannols 
oooojxxos insvxf©.oionX and Xlxoy aro lod. Xo jpi^oy xxjxon 
Xixoir noi^lxfooxxrs* wlxiolx^ Ixoin^ xxzxinjvxrod, aro sXilt 

isaro-^.aoTS, v<^x.. 13553 ; 


szxfforxni^ frozn lauols: of oacygfon. .^^dXlxoxxj^lx in iXs 
doXails Xlxo IxyjxoXlxosis may noX Ixo ooxnfxloXoly Ixorno 
oxxX l>y Xlxo facsXs of oxiporizrxonX, yoX Xlxo oonXral xdLoa 
of a laolc of oxcy^^oxx l^izx^ Xlxo ossonXial sXimxxlxxs Xo 
Xlxo dovolojxznozxX t>y a ooll of xnalii^xanX olxaraoXor- 
xsXios a^xjxoars oonfizmod l>y Xlxo -worlc of 'Warlxxxr^- 
Tlxo oorollary is X^lxaX axx adoc^naXo sxxjxjpxly of oacy^on 
Xo Xxxmonr oolls slxoxxld inlxilxiX Xlxoix* disordorod .gro-w-Xli, 
and Wasols lx as foxzzxd in zxxioo XlxaX oxxro of irxxalig:rxanX 
^roxvXixs lias follo'vvod Xlxo z'osfxiraXion of a znixcXixro of 
O3cy#3:oxi azxd oarl>ozx.xo aoid* aooozzxixaniod l>y Xlxo 
xnjooXion of oorXain -proxxaraXioTXS of iroxx. IX is 
jxossilxlo XlxaX Xlioso ol^sox'vaXions zxxay jxrovido Xlxo 
oacjxlanaXion for oorXain oasos of si-xonXaxxooxxs oxxro of 
oaxxoor wlxiolx Ixavo Ixoon rojxorXod* as -woll as load Xo an 
oflioionX XlxoraYsoxxXios in Xlxo fxxXxxro- 

'ToxxnEcaOA Soxti*, II>z*. •Tolxn IVTaloolxxx in Ixis y>ax>or 

** T*ood "Valzzos of ISToxv 2Soaland iFislx, TairX H. Tirxnod 
T'olioroa and Tolxoroa 6?oxnx "** JProc, JV'r-xx^ 

vol. ©SI* t>X. 1, IMzxz-clx 1S128) f^ivos Xlxo 
rosxxlXs of axx i n vosXig^aXion of Xlio food valxxo of Xirxnod 
Tolxoroa and Tolxtxz’oa soxxjrx. Tlxo Tolxc-sroa < ^^4 •xx^x 7 :>/tx - 
■TTC-n.tr Otray) is a Ixivalvo xxxollxxso living irx 
Xlxo Xidoxvay of oorXairx lorxja*: saxxdy Ixoaolios* azxd Ixas 
l>oon rocozxXly sxxooossf xxlly oannod W'lxolo azxd foz-ms Xlxo 
Ixasis of * Tolxoroa sovxix.’ Kxcj'jorirr^oxxXs orx fcxodixxg 
raXs slxov^od Xlxo zxxollxxso Xo Ixo x*icli in viXamirx -A.. 
65imilar ■worlx. doxxo ozx Xlxo JSXoxvarX Island oysXoz*s 
slxoxvod XlxaX* on Xlxo -wlxolo, Xlxo Xolioroas woro Xlxt^ 
riolior of Xlxo Xwo, alXlxoxxirH- IxoXlx wror*© valxxalxlo soxxx'oos 
of Xlxis viXaxrrxixx. I^lxo Xolxcxroa is aj >]t^>areaixXly z-iolxor irx 
olxloz-ofxlxyll, axxcl iX is Xlxoni^HX Xlxis is |>x’ol>al>ly dno Xo itrs 
oaXinf^ znoro -jxlxyXoixlanlcXon* •wixilsX tlxo oystoxr oat-s 
moro s&oo} xl axxlcXoxx . 

JZinAx-ATflrrx Ai*o voig-AazA^rs.-— — Izx Ixis ixaixOr “ Ozx 
Sozxrxo .A-lcyonarians fz'orzx IJ^oxv ISoalarxd \VaX<-srs ” 
JV«'«exx JZ€--ftlce.‘n€l- vol. ©1>, ]pt- 1, 

^Mlarolx 1S>28) X>x*- lionlxaxxrx doscrilxos fivo sjxooios, four of 
xvlxiolx aro noxv. Only a foxv fox'zzxw ar*x Icnoxjvzx fi-ozzx 
Xlxoso -waXors roxxnd Xlxo IN'ow' i^oalazid ooasX, azxd Xlxo 
faxxna of Xlxo dooyxoz' xvaXor ajxyxarorxXly forms a now 
fiold for Xlxo acoolo^EcisX- Of Xlio sjrxxcit^s liox'o dcsscsz*it>o<l 
Xlxroo Ixolong Xo Xlxo ordor Aloyozxaooa, ono Xo Xlx^*- 
SXolozxifora, and ono Xo Xlxo Tsondaxconia. 

sjx. n. is aXXrilxxxXod Xo Xlxis ^onns Ixy Xlxo axiXlxor 
'wiXlx soxno IxosiXaXxon* as iX Ixas xzxazxy foaXxzros in 
ooznznon "wiXlx V^orrill’s ^ 'y^.t■ihr 02 >c^€i‘i.^rr^. otrx«fm/e j^row-izxiar 
on anoXixox' .A^loyozzarian* JP'r»»'ax'toe//rx <M.‘rMstr<:tJrCM^iGe, XJn- 
f ozrXxxTxaXoly , no fxj^xxz-o oxcisXs of Xlxis. C^l<x,i>utcM-ri<x 

is a sznall form w^liiclx croojrxs ovor Xlxo sixrfaoo 
of a sim|:xlo ooral, jxrolxalxly a s^ooios of 

Tlxo ooral iXsolf vrsus covorod 'wiXn axx onorxxMXixxiaf s^^oni^o 
cozxXaining xxoodlo-lilco sxxioxxlos azxd Xlxo aloy onazriazx 
3polyjps jxrojooXod Xlxroxx^lx Xlxo sjpon^o. So donsoly ax'o 
Xlxo jxolyyxs ooaXod ■w'iXlrx Xixoir owm sjxioxxlos* -wlxiolx aro 
olon^aXod and lcnol>l>od, XlxaX Xlxo sXolon is ooznjploXoly ^ 
ixiddon- W'iXlx Xlxo .A.loyonaxria a Icxxo-wlod^o of X,lxo 
inXozmal anaXomy and fozrzn of sjixioxxlos is ossonXxal, 
Xlxoroforo comjxaz^son w-iXlx Xlxo sixooios of xnosX^ of Xlxo 
oldor azxXlxoriXios* *wlxo nanxod Xlxozn frozn ozcXomol 
foaXxx.ros only, is diffionlX* Izx. Xlxoso dosorijxXiozxs fxxll 
aXXonXion is ,givon Xo Xlxoso iznjxozrXanX poinXs and cslonr 
XoxX jQ.^xxros aro inolxxdod- 

InraxsmoBTOATxoxa- Or-AssrBTCATioi*^ or* ]P*i»aH:rss 

TrcKxxt £3 oaxjb 3S. ^Tlxo xnXorosXin^^ < 3 ^zxosXxon of Xlxo 

fxxlnoss of «oalo->olxaraoXozrs for Xlxo xdonXifloaXxon aixcl 
olassxiSlcaXion of £b9lxos is doalX -wiXlx l>y IMGLss 333. 
X^oatxody in C7n.»-i>ersi£^5/ cyT CJotortMucUx vol- 1 

I^'o. 2. A «roxxi> of dslxos^ Xlxo s\xl> -ordor Olxxf>ooicio» 
was olxosojcx irx wniolx» Tbosidos oloarly dolirrxlXod sjzooie*^ 
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8.7*0 ooirt^8d73i «3f>ooioi» wliiola lok»^j^ l>oork. olooal&oc} 
TLcrw ill. ox>o £8X3ndUy ch^dL n.o'W itx OiXiLOtilior foy dLif$oron.t> 
t^cucon.oxxsJLa'ta. .Ajti. oxx<l049b'V'ovur v^cba xxi.cm:3.o i>o cbaoor*t^ckix3L 
on t^Ho rol«.-fcion8lidf> of -fclno Bj^ooioa eonldL l>o 
ciox-i-v^odL fr*oxn 8. erfcuKiy of t.H8-i'^»oa'lo-i>«.tit>oirn«* 8.n.<;i *>o 
^otorxnino 'wlaiot>l:ior t»lxo booIob oonldl Inoljp tio dooiclo tJb.o 
p3POi>ojr ]posit>ion of »onxo of t:rl:xo ^slxoa t>lxo ixxdoflnifjo 
zTOlcktrionsHif^B of wlxioln ]:x8.dl l>oon al^.o-wia Toy t-lxoir* 
nTxnrxorovt-S olxcbnio^OB fronx ono family -to a.notlxor. JMCiaa 
3Po8l30<3.3r cira.w's tlxo #?ono3ra.l oonoluaioix tH«.t sotxloa Ixaxvo 
Bk cliai^xoBtio valno sbncl tswro distinotiv© of fujtnilioa cbncl 
^onoi***., Ixnt not a.lw8ys of »pooioa. Tlxoso fomilioa 
■wlxiolx lxa.vo Ixoon oloewly <3lolinn.it-oci l>y tarsconomiats oxx 
tHo ovicionoo of tlxo nr»oi*]pl:iolo^ 5 y of tlxo ontiro fislx £bnci 
Ixo-vo n.ot l>oon sialxjootocl to ' sxxtxsoqviont ol)«bxx^Ofi3 of 
jxoaition l>y otlxor xvox-lcora, o3clxil>it dofixxito woo-lo- 
olxetrttotors xvlxiolx < li«tin^nislx tfxom fi'OTn. otlior- fa.milioa. 
On tlxo otlxor Ixa^ncl, in tixo«o tlrxo ptonoro. of "wlxiolx 

Ixetvo h>oon cjlxttn <^<><3 8.^£kin Ckncl <x^xxin l>y tc».-5cononxi«t-«, 
tlxo Kca,los r*>floot tlxo ixxdofinitonosa of tfio ftxxxxily 
lr>oi*clor -lirxoM. 'IPlao a.uLt>xor r-i^titly j>oixxtM oixt tl&xxt if 
«x’!€xlo«, oonvonioxxt tixoy a.r*o for* stxxtly, o€i.n yiol<l 

T'o«xilt» aixxxilfxx* to tfiotio ol3ta.ino.lxlo Ixy tlxt’» -xxMxxal j3r*o- 
oo«s, tlxon tlioir xx«o ixx casoa whxiro tlio -wlvolo fxeilri is not 
c’jonvorxiontly at Ixancl or* oarinot Ixo j3x*oclxxoocl * aw in 
j>alrx3orxtolo^?i<^al 'woi'lc, is of irnjxortanco. 

'tJioT^ooroAX-. OoJST'mox^ oir AA^^ootx - W awx^w. ^TPlxo aooi- 

dc'ntai ij3tro<i\ir*tiorx irxto i^oaJaml of tlio injxxrioos 

stool-l>lvio *W"o<>d-wasj3 J )ra» lod to tlxcs 

‘^txiciy of tlio |:>ar*asitos of its <'iloso ally *S*. cyone-M-jisr jtx 
Wxx^'larxtl, 2 rx tlio Ji o/* J^J ^ 
t-ol. lO, i3ax*t 1 <Atijfcr»xst IVlossx’S- 2t. JNf. 01xx*3'.stal 

xTxd J. O - IVlx’-CM's tltJsor*ji>o tlxo rnairx f<iatnT*os ixx tlxt^ lifx'- 
xistoric-s of tlio lam^o lc*lin«.'\xxnoxx /?//.!» Arc* 

xxx<l tlx<^ arax'o xxnd alxof'i'ant 03 'ni^>i<J lf.i€-co»jif>icI.€rj». 

J''li€»y 'vvox'o fortmiato in firidinj^ ixx ''Piilixxo^’' Wooxl, noax* 
OxrfoxnJ, 'wlixcjli <*onsi»l» of a staxrxfl of lax'o.ltos «.xxd jxixxos, 

4 lx3c*ality w^lioi'o tlxo liost xxxxd its j >tx.x*asitos «>ooixx*i’od ixx 
'^xi.fIi<‘iont xxnn\lxox*.s to allow'^ of i'o^ 2 :x»lai' olxsox-v-atioxx. 
Vlic* ixiotlicxl of o\*i fxositioxx of ixas lori^ cixxjitod 

tlio ixitox-ost of ♦’iixtorixolojorists, <loxtl3t oftoxx l>oixx^2t^ cxc- 
pj'C'sstAcl xxs to t/lic* aixility of tlxt' iixsoot to j>onoti*ato 
“^olicl v\'‘c»ocl its loixjfcy sl<'xxde^x* xx vi |3osit ox*. Tlxo 

nxitliOT's fox'l.nxxixtt*ly ai*o txl >lo dofixxitoly to xxxxsxvox* tlxiw 
tjoostioxx rfxxrl fiix<l t.lxat tlio insx^ot oaix x^*^^*'<^***» alxxxost 
tif> to tlie^ Jxilt. of tlxt^ ovif ^osit-ox’, tlxo soixrxdost -wood. 
■^Flio oj^iLTM, -wliiolx xxi*xr dt-Jwox*ii>*><l foi- tlio fix-st- tinxo, xxx-o laid 
in tlxci tx»xx'x*o'\^’'w of almost ox* c|nit.o folly fod tSirex^ lairvso 
oi* tho f*4xf*ii3. ''X'ljoy as ootoixax'asitos, axxd tlio v^rlxolo 

Jifx?-cyolo noT*Ttxally oc?cn|.xiow orxo yofX7- TPlio JLt>ct.li<x ovi- 
|»osits ixx tlxo yoxxxxj.? /SWmas lax-v-a just. l>ofox*o oxr rxiox*o 
rax'oly jxxst aftox* Ixatolxixxjc?. xxtilisixxf? tltt> ovil.^ositox* Ixox-os 
of its Ixost fox* tlxo Y3ixr|>oso- 'I'lxo lai*vxo of tlxiw jxai'asito 
soorxx to livo •w'lxolly veitliixx tlxoix* Ixosts, axxd tlxo lifo- 
t'yolt» I'ocjtxxix'os at loast t-wo yoax*s. {-^iixoo tlxo two 
]>ara»itow attaolc tlit^ix* Jhtost ixx vox' 3 * difforont staj^os of 
tlxo lattoi*, x*islc of stxj30i*j3ar*asitisxxx sooxxxs xxon^li^ilxlo, 
Jrtjxd it is sxx^l^ostod that hotli si>ooioM Ixo ixxti’odtiood ixxto 
Xt»w ISoaland as a xnoasxxro against tlxo wood-'wasjx 

It®:siGAJK.otx oisr IBAai^icy, Tho I3ax*loy 

l.osoai*ch fcSeslxoxxxo of t.ho Institxxto of Xii'O'wxng lias as its 
hjoots tlxo inv-ostigation of tho inflxioxxco of soil, soason, 
rxd xxianxxr'O on tho yiold and c|iiality of tho l3ai:*loy, tho 
tody of now 'variations and tho difforontxation of 
waiting Ixarloys hy ohoiixical xxxoatxs. Tho gradxxcxl 
-ooixmnlation of a gt‘oat mass of data dxxrixxg: tlxo fivo 
't*ar« of its " feacistonco has ohsoxzrod a nnmhor of in- 
♦-'t'osting gonoralisations that omorgo from tho rosxxlts,^ 
tt4<l a rooont oarofnl analysis hy Sir 'JTohn I*.vissoil 
I*fr3t***. jr>3wxf. JBfrewtn^jr, 4^30^ 5 10:53) prHcrvxdos a nsofnl 

^inmary of tho jxro^ont ^position, Tho trials ^woxo all 
^x*ri€H^ ont witlx JPlnxnago Arcshor sood and tho 
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sanao systom of manxxringi, and on avoxrago. X owt. of 
amrhoninxn snl{>hato inox^oasod tho yiold hy ahont 
€1 htxshols jxor aoro, -f-c. sisc tirnos tho inoroaso prodxxood 
hy 8xxj>ox^hos}3hato or {xotaswinm sxxlpihato. It soonxs, 
howovor, that i>hosi>lxatos, whioh oauiso tho harloy to 
rijpon i>r€>matxijroly, xnay ©von jxrodxxoo a dooroaso in 
yxold on light dx*y soils. Tho jA.X3>ril rainfall dotorminos 
vrhothor tho ]xlant oan talco xxjp its fox*tilisor, whilst 
rainfall ixx ]May and Jixno govorxxs thti xxso to T»'-hioh tho 
fortilisor oan ho jxxxt, axxd is dotrirxxoxxtxxl -wlion {xotaslx 
is xxsod- A.TOxnonixxnx ohlox-ido is a hot-fox* son.roo of 
niti’ogon than an ot^xxivalont aixxoxxnt of tho sixl|>hato, 
and jxx*odxxoos a groater mxmhox* of grains I>ox* aoro 
althoxxglx tho nxxxxxhxxr of gx*ains }3or ear is xxxxaltorod. 
Tho aotxxal orctraot and amoxxixt of nitx*ogon in tho grain, 
how*ovor, aro ho tlx govomoci p^rincipally hy tho soil and 
season, and froxrx a ooxxsidoration of tho rainfall in l^ay 
axxd .Txxrxo, axxd of tho daLo of sow'ing, it shoxxld ho 
|>ossihlo to forecast tho lattox* for a ixarticxxlar soil. 
Analyses sliow^od that tho rxitrogx^n oon'fcont: varied 
<liroot.ly w'itii tlxo diastatio power, axxd invor*soly with 
tlxo oarhoh 3 ^<^lrafco content. 

OaTsi5:>x !V1 AisrxTaT NCi CJJrooxi xxxaixxxros gi*oxvxx as oovor 

orojxs varx* oonsid*>x’al>ly as r*>gards tlx*> rate of aocxxxnxx- 
latioEi of xxitratos *a^lxic5li follow^s tlxoix* ixxoorpoi*ation 
with th«> soil, a fixx'ther variatioxx <lepotxding xxpon tho 
tXTxxo of ploxxghixxg xixxtior, 'whcstlior ixx wprixxg or axitxxxxxxx, 
T. 2^. Xj^^on arid 1-i. JL>. Wilsoxx Agrric. 

XC'jcjyt, JSdTc'nrhoir^ IIG) have gx-o-wn votcli, ryo, peas, 

oats, arxxl l>xixsh-vx’'heat as cover <?x*oj>s for ton sxxooossive 
seasorxs on tho sat no soil, anil foxxnd that tho aoomxxxx- 
lation of nitrogcsxx diiritxg tli<3 fallow^ periods after 
txxrriiiig in doeroawt^d fxrogrossi voly itx tho ox*der givx'^xx, 
vetxjh lioirxg tlio most etfeotivx?. Tiio aclvaxxtago in 
tliis i'x^spoot lay witli those crops which W’oro less 
adx'-axict^tl iri gx*owth at tlio tixxie of plouglxing xxnxior. 
JB''alJ ploxiglxirxg indncjod tho higliest. soil ooxxtont of 
rdtx*ate nitrogen in tlie spring axxd early sxxxmmor, axxd 
limirxg increastsd tlxo acscnt nnlatitxrx , particxilax*ly w'ith 
x* 3 *o. 2>nritxg tho ten yexxx*s* period of eacperimoxxt tho 
soil of all plots lost in total nitx'ogen at the rate of 
42 Ih. ixitx'ogexi por aci'o with vetch. 217 Ih. xvith ryOi, 
381> Ih. w'-itlx i>oas, 3B2 Ih. w'ith oats, and 43 2 lb. 'wxth 
hxxxilcwhoat, w*lx<'r*eas xx siTrxilar j>l<3t l«:o|3t continxxoxxsly 
nxxdex* grxvss gaixxed 4 1X> Ih, nit rogon jxer acxxs. Th'o 
loss of totixl rxitrogon wras ixx inx*<'x*se order to xxitrato 
xxitrOgoxi ooxxtoxxt of tlie soil dxxrixig tho pox*iod 'when 
nitrates w^oro higliost. A^ftex* the texx 3^€3ars all tho 
plots •wox*e plaixted to mais;.© one ^''oar and oats tho 
no3ct., and tlie coxxxl lined yields of the two crops xvoro 
in. ixxvex*so order to the loss of total nitrogexx in tho 
soil. A.S a moans of mitigating tho loss of fortili ty 
irxdicated h^-* these x*ostilts, it is sxxggostexl that (.1) the 
laxxd hti laid doxvix to grass fxir a period of years, axxd 
(2) tlxoso lognxxxes ho cxxltivatod xvlxich aro most active in 
fxxcitig xxitrogexi, fox* excaixiplo, vetch, hot not hold poatdsi. 

IOI3X3NIJE3 3?*txx>ivi: M'AarisTXB Ano-fle. ^Tlio x*o - x^stahlieh- 

mont of an indxxstry based oix tlxo xxtilisation of max*ino 
algSB -woxxld he of vc^ry groat economic importanoo for 
tlxo inhahitaxxts of tlxo 'west coast of Ireland. T. 
I>illoxx and 3S1. JP, 2',-.avello (2g7ccm. I'^-roc. jKoy. 

JSoci,^ Soptomhor) snggest a process wrhoroh'y various 
products can ho x*ocovorod, wxhioh is simple enough in 
its initial stages to ho operated locally all tho year 
round. Tlxo idea is to collect tho seaweed, olxiofly 
I^anxxnariee, ixx rosei'voix's x’=»3cposod to tho wroathor 
-fco allowr it to decay. The resulting liqnxid, rich in 
iodine, i^iotash, axxd organic nxattor* would ho drained 
off at intervals, oonoontratod locally* axxd dispatched 
to a central faotox*y for final troatxnont, ^mall sosdo 
earporixnonts, in whioh 31 Idlogranis df X*anxinari«e wore 
allowed to decay in the open for s«»'v^ontoon wool^, 
showed that the hu2h of the iodine present was ear- 
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-fcz*a.o-fc»cl izx tiimL©, stl^o'u.t^ TO o«»ia.tv of i^G arxiixxcnrcbl. 

xr»a.t,t^T-. €i.ricl 20 por G&xxt> of t<He CofCb] solicfs. V^ory ]lt>t>lo 
x:zit,z*o^r€%rz w€i« ol>t.a.inoci l:>y fizis mertiiLOca. . j\.£f>Gir zzixzo 
TTzoxit-Hs G, ooz*t>a.izz y>ropox-tioii of soa.'wroedL 3 r 0 zxza.iTi. 0 ci io.- 
Cfomj:>lotoly ciocayod, azid it> is STT^^oseodl aooiz 

xc^icixTos ooolci l>o driod duirizi.^ t^lio svummox ToontHe aTi.d 
Tifilisod as fiiol fox flio o'V'ajioxaf.ioix of -fcJKo oactixact-a. 

13TC»-o».iviArx3:o35«^ oir tdhiib: H:Ej.A.-aEi3a:jr> xzxxTtTisrca^ Eatctit- 

IViosar^. *1'- Toxada and 43. Jfijc^asi liavo 

st>ndiod t^lro dofoirmatfiOrv of flzo soa-t>od in ffixcso xoconii 
da'panoso oax-fcH«:inalce>s- In t>>jo 'T'angro oaxtlzr jnalco of 
1 02T (^CTolc^o vol. 4, l>r>- 20H-20S> ; 

102S), a con3'j>a3'ison of soundings iiofoxo axid aftox flio 
oai*t;l3C7[n€3tl5:o j’ovoalod a jston*^ of cloj:.>i*^ssion (of moxo 
fiieun 3 imofxos) jiaxallol fo flzo rtoast-lino an.d at a dis- 
tancso of 1-3 Icrn. fxozn it, Izoyon^.! -wlxioli tlioxo "was a 
liT’oadox zono of n^>lioa.val. In tiio Ta.jinxa oaxtlic^nalco 
of 102 s axxd tiio TCwanto oartiic:|xial«:o of 1023 I>1>- 

36<4-306), tHoxo 'was fczxrnod fir*st a zoizo of «lo]jzxos«ion, 
tlion a zono of xaj>Jxoaval, l>otlx jiaxallol to tlio coast- 
lino, STicococlod Ixy anotlxcx axoa of dcpxcssion. Tliia 
■tendency of tlie sca-h>cd to Ibo dofoxmod in altexna-to 
zones of*^ dojax-cssion and elevation pai'alld to tlic coast- 
lino sn^i^csts, in tHo aiatlxox's’ o^>iniori, tiiat tlicxo is 
so.'rnc owsdxtial diffei'onco in tlie stxnc'tuxo of tiic oaxtlx’s 
cxnst oven laet'ween tlie land-axoa and t-Iio sHallow 
slielf of tlio sea-lxed, 

-A.iNrcTioisr’X’ A^ox^crAisro'ES ox* HumviA- Ilnxinp: tlie last 

fonx' yeaxs 13x'. H. 1..*, Oliliilxliox*, of IFtan^oon, Ixas j>xil>- 
lislied a Jon^ sexics of jiayaoxs (iix some c’jas^’ss in col- 
labox'atioxx 'witli otlncxs) dealing? 'witlx tlie xocox<is of 
Toi*tiaxy volcaxxio activity in 13»xxTxxa. -A. convenient 
sxxxnxnax^’' aixd xnai> is now^ j>i*esented in tiie •T’o^wxnn/ <\f 
tHc. Tf*iJ9C'<zrcli (vol- 17, jx. 1 O0, 1027). 

TTHe volcanoes of llxixnna slio'%%’' a I'CTnaxkalale linoa-x 
ax*xang^exnoxxt, t>\xt xxp fo ttie f- tlxo ex-xoneoixs 

idea of a sin^L^le volcxxnic lixxe lias jix'ovailed ; actixally, 
tliexo axe fonx* xxxain lines, 'T'lxc^ "western line is con- 
nected -witli tine wAxalcarx ATornas and the ^xxdaman 
Islands, and inc»ln<lcs xxxaxxy sej*f-><3ixtixxe intxixsions. 
I’he eastexn line lies on tlie £3ha-xx f^Jateaxi, axxd axxotlxei* 
line lies close to tlie cdj^c of tlie platexxxa x the x*oclcs of 
those^ incltide x*Jriyolitcs axxd hasalts liavixxi;.; Atlantic 
clxaxactexrs . fr'inally, tlxei-e is the Ixest-lcno-wn contxal 

ox I*opa line of x’-olcarxoes, iixctlndixxpc the eeixtx'es of 
IVft. I^o'pa, IMonywa, axxd ArVxmtho. Jlaxx'erx Island axxd 
I^axooixdxixn xc^|xi*esent the sea-wai-ci continxxatioix of 
tills line, Avlxiclx is evexywixex'e chaxactox*ised l>y dolex- 
ites ox Ixy Ixasalts, andesites, and xelated xoclcs of 
I^acific tyjxes- J^einyinTxixx^^ in thci late Ox<’>ta<*eons, 
activity lias coxxtinned at intex-vals xxjx to almost 
Ixistorloal tinxes. It is noted thxonfajlxont the cjoxxxitxy 
tliat the yolccmoes iiave Ixx’olcen thxoxxjxh in ox* ixeax 
valleys arid have avoided x'id^es ox hills. 

Txcib: OxxieA.'X Wxtxisr Rtijl.. An ixnjxoxtant jxajaex Ixy 

I^xof. A. Holnxes and I>x. H . JP*. Hax-w-ood on the aje^e 
and composition of the 'Whin Sill and the x’olatcd 
dihes of the nox’th of Exxgland, ajxpeai-s in the 
toQ-ioctlr JHogm«x*n.e fox* S^eptemhex. The j’Jost-lV'est- 
phaliaxx dilces of tixe district may he classified hy theix 
oxiexxtations into two cleaxly defined sex'ies. One of 
these c5onsists of qjxxaxtz-dolex'ites of the \Vhin Rill 
type in late Oax*honifex*oxxs dikes ximnin^? <xast and 
"west ox xxoxth of east, ■w'^hexeas tine othex* consists of 
Textiax y t holeiite dikes xxixxnixx^ noxrtlx of west to-waxds 
IMxxll. The Whin Rill dikes fall into foxxx echeJoxxs, 
the Holy Islarxd, Jlij^h Clreexrx, 3t, Oswald’s Ohapel, and 
Hett systems. Oltemical and Txixnexal analyses of 
typical exaxnixles of each of these (and of the Wackex- 
field dyke to the so nth) pxove that tlxey and the 
Whin Rill are composed tlmron^'hont of sxxhstantially 
identical Txxatox^al, It is sliown that the imaigrma- 
type is one of "woxld-wide continental distxihntion^ 
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and that it is a neaxly constant exi.d.^xodnot towards 
which hasaltio xna^ma tends to di^Sex-entiate xxndex 
xe^onal conditions. Under the centxal conditions 
of oceanic islands, diffexentiation follows a totally 
diffe3*ent coxxT*se, The coolixx^ histoxy of the pyxoac- 
enes is woxked oxxt with special oare, and the xesnits 
axe intex*i>xeted to ixxxlicate that some of the Textiaxy 
dikes of IVTxxll may xepxesent a hasaltio xrnapcma 
c/x7xzjCcd with igrxanitic maiarma xathex than a xesidxxal 
nxai^^xna x>xodxxoed hy cxystallisation - differentiation 
of tlie type advocated hy Howen. Txof, Holmes dis- 
cusses the significance of his disoovexy of a pehhle of 
the 'Whin Rill tyi>e of O'^^^'^'tz-dolexite in the Uppex 
Uxockx-am neax* A^>ixlehy. This and othei’ e-videnoo 
leads him to conclude («) that the intxxxsion of the 
Whin Rill and the xelate<l dikes followred closely on 
tlie Astxxxian phase of tho He^xoynian movements 
(between 'Westphalian and Rtophanian) ; and <&) that 
the latex* mixzexalisation of the noxth of JExxf^land (lead- 
zine5-fiixoxite-hax*ytes. etc^. > was associatcxl with tho 
Raalian movements (hetween Aiitxxnian and Saxe on - 
ian). The injection of tho Wlxin Rill and dikes is 
thos xeprax<le*l as the elosin^a: act of the XJpx>ex Oax*- 
honifexotxs in the^ xxoxtli of IKxxprlarid. 

C'avs'X-AX^x.iOoaAT^iiLie T>vi»jl.^s. Tlie attentioxx of 

minex*alo^?^ists is directed to a xisefxxi i>xihlication hv 
Victox Ooklsolxmiclt an<i R. U. Oordorx, in -which tl»*e 
xletexTTr lined exystallop^xaphic constants (anj^i^les aiirl 
axcial xatios) of all minerals are listed. The jxax ixfilzlot 
is issued hy the Aoadexxxy of I>^ationaJ Rciexxcf^s oi 
Thiladelpliia as X*^htici<xti.O'ri- A^c. 2, 102S, M,t 

a jrixice of J .f50 dolhxrs. Uetails axe* tahnlat.**>d foi- 
1217^ mixxex*al spr*oles- and tho chexnical comyxosit ion, 
sjxecifio H'l'avity, hax<lixc‘ss, cIoava|^^, etc., an*' »tat.e-l. 
Tlio tables at*e hased on the Ooldsclimidt tw-o-d 101 ^* 11 - 
sional jarnoxxxonic rnetlirxl ancl symbols, of "whicli «, 
hxief excplaxxation is ii^iveTi in tlics intxod iiction. 

A IVf AOiMXC'XKr AT-,nov. The Re|;>teiril>«'»r issts* 

of tho mJ ojt contains an 

account hy IVfx', O. 'W- Hlrnen, of the Xiell Tolef >lioij< * 
X-ahoi'atoxxx^s, iN'ew Voxk, of the maj.?rnet.io px-oyic-xt i<»s of 
tlie new* alloy ‘ Texxni vtxx*,’ of coxxxposi tioxx niokeJ 
40 jfa^x cent, cohalt 2S |>ox cent, axxd iron 30 pex- cent. 
]Whexx yixoyxex’ly h<*at-treate<l , its ma^s^xxetic pexmeahilit,\ 
is initixxlly cloxxhle that of ixon ancl is constaxxt fox* fx*rl<l'^ 
np to 2 ^axxss. Its hysteT*esis loss l>ex exxhte cexxt.ixneti-e 
jiex cycle fox a xxxajanrxetxc ixxd notion of lOO >^auss is on lx* 
2-4- 10 ‘^ex^i^s. "white that of jxernxalioy -with 7K yicx cent, 

of nickel is 3-3 ■>< 10~*, axxd tliat of ix’on exf the ox'dox 
1 exf?. Rlo-w coolinj^ thxon>^h tho xanjoco of tempexattirts 
SOO'^-400'^ O. and hakixx;^ fox a coxxsidexahle tirxie «t 
425^^ C-. appeax to he nece.ssaxy fox the developmcint of 
the chaxactexistic pxojxextios of the alloy, w^liich is 
likely to pxove of valne in tho coi*es of loading 

coils fox* telephone eixenits. — 

If-A.i>xo Timtc Rio:bt.a^x.». ^The daily time siiprxals tz*ans' 

mitted hy the xadio stations at Itn^hy , ’ Uox'dean v, 
IS^anen, and Anxxapolis axe i^enexally acoep'ted hy snr- 
veyoxs as aocxxxa'te, fox thoix exxors xai*ely eacceecl onc- 
tenth of a second. At tho Oonfexence of ISmpixe Sni*-. 
veyoxs held last dnly, it was sxx^gestod that it wonU" 
he nsefxxl to liave pn.hlished. the coxToctions to l.inr 
deanxc, !£>i9'^auen, and Annapolis, as detexrmined at CJrccn 
wich. Oox'xreotions to the Itnigfhy si|g:xxal az^ pnhlisl»^"< 
c. month in ar-xoax in the Admixalty 
JldTrxxflfrxexs. Tho mX fox Octohei* rc'- 

pox*ts that tho sxx^jg:estion of tho Oorxfoxonco has hc<.*r 
adopted and tha t iV 'cti^cea Xo JMLcMri'V^eir*^ now contains 
the coxireotions- The i^xoatost coarrootion to 
dxxxin^ dnly w*as 0*04 s, axxd to Hoxdoanat 0*12 s-, 
tho avoxa^os w-ithont xeig^aiTd to si^ms 0-010 s. ax- 
0*030 s. xospectivoly, Tho poxxootion. to Ahttapolis w> 
nnifoxmly positive with a mean of 0'*^07-^ m* 
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"jrN «. x-eo^xie T^iaixxilboz* ^KTo. 1928) o£ tJhi^ Ootstfw^ 

^O'T&mPr^f Jidr&m^cyir^^ IMtjr. 'W". ]E, IKCilc^y iAiL^ 

** yojrcMs-fc Xrxcixji»*.r 3 r o£ 3F*inLl«ii3.<i,** ]x£» 

l>eueo<:3t on. a. xrlsiti to -felae 3P*inni»lii laat> yoajr, 

Xt> IxiAa l>ooomo onr'ions ^xiiracrbioo -wi-felx somo or -t-lno 
^^oonggor ■virritiCBjrs on fo3rost»ry <:g[nos'kions to ■fcroa.'b or-o- 
Waar invoatrij^al^ionR oii^liox* non>e!»>cia1>ont* or of lit-trlo 

i»nX>ox*1>iirnco- Tims in fitia oa.j>e»r IVlr*. MCiloy -wri-fco^ z 
‘■‘‘ ISdCxicir fooen -wrifc-fcon xn -fclno iHlxx^lialx Jan^na^o 

aii:>oxxt. !i:*’inni«lx foroM'fcr'y anci. "fclxo tiim.Ttxor ■tra^Xo, axxci 
Tilngrlialx roatiors oaxx ao^^niro a goo^J. ^onoraJ Icno-w-locXj^o 
of "t-lxaso S'u't>jooiba 'W'if.lxoxxfc loavixxj^ l^x‘it:<cii.n, JBtnfc so 
far*, -vtj^ry lit.t>lo infomrafion Ixas Ixoon a'V'ailalxlo ^’'it.lr 
ro^arcl to tiro oconomios of JF*ixmi«lx forestry. ** IVfr- 
Uoy <ioo» not <£c»fino Ixis toi-m * oconomios,* l>nt a. 
■msal of Ixis ini.orostin^ momoix' fails to oxclxilxit any 
arlcoci cioixartnros from tiro linos of ai*tiolos wliiolr 
►r>oaroci in lOll in_ tiro ipnlrlicsations of tlxo Ooo- 
ajrlrioal Sooioty of X*^inlan<3, iSovcsral of tlroso artiolos 
3ro from tiro jporxs of orcjrortw sooli *=rs I*i-of. A. X-C. 
ajanrloT*, Jv*. W^. Fiannilcai von (tlron X!>ir*ootox*-Cirorroral 
fc^tato I^'or-ostsl, and .A.. JtX. XXolandoi:* (Inspootor 
l^'orosts). *X*1 j«3so artiolos rvoro doalt -vritlr rn tlio 
tx^jjlislr proMs and ixx somo oasos l*y nron 'w-lro Irad a 
-x'sonal aoclnaiI^ta^r<^€- rvitli tiro X'^'innislr foi'<%sts- 
A.ltlifxrr^li, as iVir*. Xfiloy say^s, t-lro l*5tato forosts of 
nland aro rmrinly oonfinod to tlic^ noi*t liom parts of 
o <^onntr>', t lio ri<;l*or and lrott-<'^r forosts to tlxo 
II tlx Iroixija: larpcoly in jrriv^ato ovireirslrip, y«5>t Iry JOlO 
,c* annurai ro<?oipt-s from t irt*- Ht trto for*?sts arnomxtocl 
rvit 1\ an o>!:|r>f’snciitxir<i t>f Xil0l!>,000, f’xrcl«»^r 
C ’icaiHst rf-i^jcnno, liovt'ovrir, tli<» polioy t owarxis 
nlxrnd •v^^as orxo of rf'prossioir in indtrstrixrl dovolop- 
«*nt , xrncl tlxo fort^^st administration w-as starvod. It 
»»■>' Ixo* moxxtioirc^d llrat tlxo sfxsoi^e^s oonsist prinoii >«rlJy 
JSox>ts fxirxo, sjj>r\»o<^, and "wlxito Ixircsli, vritir a iittiV* 
j>i'»x, jucroy al dt^r, and |>od\inot xlato oalc.. 

Sine*'*’! lOlT, -v^'lion Viirland frood Ixorwolf from Ttnssia, 
iiM’f lias Iroon a romarltalxlo y>roi^i*oss in forost dovolop- 
aikd t itxrlror €>*3cj>loi tat ion on rrjx-to-dat-o linos, 
itli tiifx rosnlt t Inrt, at t lio prosf^nt timo wlrc’^ is ono 
<»rir l.s.>st srri>j>lic’^rs of soft "woods and Iras talcon a 
uiiti^ plaso irr t.lio 13tii’opoaxr tin*l>or marlcots, 'I'lris 
"V <r‘Io{_>r»a>nt, an<l tlxo startlinj^ X'apidity "v^'itlr "wliiclr 
Jkijs j>rooodo<.l, }>as provt^d of Ixijjflr inl-€**r*^st to tl»oso 
•<m*rintr»d vt'itlr tlxo oomrtry and its pro-Wai* position, 
r, Hiloy lias t alcotr frail ad vairtaf^o of tiro opi >oxdraaritios 
J^iiadly afforctod Irina tiro i^'inrrislr Oov-orarmont 


offroials, and Iris momorr "will provo of "valrro to all in— 
torostod in tlris xnattor. It -will srrffloo Iroro to indioato 
soma of tiro main divisions of Iris snlrjoot ; nanroly» 
ownoirslrip of tiro forosts, administration <Stato forosts. 
Joint stocslc oonrpany foiosts, parivato foroats), sylvi- 
orrltrrro, foiling and orctraotion, sawnrills, ooononrlos of 
forost nranag;oaxaorrt, costs and prices, and frnaliy a forv 
ronrarlcs on tiro forost polioy of IF’irrland. *I?lro latter 
aro of special interest, since tiro arrtlror Irere gives rrs 
tire present-day forost jaolicy of tire dovornanent. 

■Tno State recognises tlrat its fxai^t drrty is to main- 
tairr tire timlrer increment (tlrc» forests providing tire 
most important of jFinnislr exports ) so as to preserve 
tire groat timlror iardrastry of tiro corrntry, -wlrilst 
maintaining tire arocessai-y supplies of wood "for Irome 
consrmrption. In 1020 tire value of tiarrlrer and otlrer 
forost products oxpoarted amounted to S£*‘4ir per cent 
of all XTiararislr exports- As regards Irome consumption, 
all "wlro Irave visited tire country will Irave l>een 
strarok: l>y tire uarix^-orrsal use of timlrer. Outside tire 
larger cities all Irrail dings ar^e alxrrost entijrely con- 
structc^d of "w^-ood- It. is estimated tlrat OO per cent 
of tlxe -wood fettled is arsed in tire country, ropi’esentrng 
a per oeepx^xr rsonsumption of 200 carl>. ft. per annum, 
or alrorrt tc»n times more tlran tire consuanption in 
TBritain. W" oodon fences replace Hedges, and tlae 
rail -way errgines ar*e of course fvaellt^d w-itlr "w-ood, coal 
Ira.'iirag too experasivo. *rire arew* policy in tire State 
forests is to take aar irrcireasing slrare in* tire conversion 
of tianlrer, wlreroas fornrerly tlae trees "wer-e sold 
standing, or felled and Iraiaiod to tiro rivers- Tire 
fiijitate now owns a controllirrg slrar-e iar tw"o important 
tiaralaoa* eonrpanies and Iras several saw'xnills of its ow'n, 
inclxading a lara’ge aird modex'ar mill at Veitsilaroto at 
tire anoutla of tire Kemi Haver, in tiro extreme nortla of 
tire Oulf of Hotlrnia. 

Tiro irreonre froirr, and expearditure on, tlae 3tate 
forests laas inore.^arsed pi*ogressivoly since tlae country 
Hocanre indejaendent and a more rational polioy w*as 
iirtaxaduced, tire figures for 102-1 Ireing respectively 
alrorat niaaeteen and t'wenty -eiglat tiancs tire amounts 
for 10 lO- Some dissatisfaction is Ireing maxrifested at 
tire State era ter iarg iar to competition w*itia tiro rnorcan tile 
coaaamurrity ; Hut in tire preseaat stage of tlais im- 
portant iradaastry irr tire oouratry tire policy "w-ould 
epi>ear to He a souard one. In coarclusioar, l^r*. Hiley’s 
Hx’oclaarre array He coxarrn ended as rraeriting a study Hy 
all iar te rested in tlie soft w-ood timHer trade. 


OlK^miCAl .A.Tia.lysis In. t:He Service. 


A K'XCOXJA.ItII>H*5‘d * iar a non -political sexrse ; safe- 

gvaax-ding of HealtH, of Justaoe, and of aeverrue 
to an ever-irxereasing extexxt orx tlae services 
liidi caxr, under caaatious yet confident direction, 
* xeaidered Hy clremical science. Tire report of tire 
ov*>j’nrarent Olaerxrist for tlae year exrding JVfar. 31, 
aHounds in examples of suclr servi<*e to tlae 
ari<»ias departments, and iar certain respects to tire 
ov't'raranent of JNTortlrem Ireland, tire Higir Oorn- 
iii<-sioner fox* India, tire Orown Agents for tlae Oolonies, 
f>onairriorxs OfSioe, tlae Oorporation of Trixrity 
loitKo. tHe Oommonwealtlr of Australia, and tire Higrx 
>ixirixii«sionex"* for SoaxtHom ItHodesia* THe w-orlc for 
of tHe departanexrts is carried out at tire laHoratory 
< ‘lt'*rraent^a Inn Hassage, X^oirdon ; tHe laHoratoa-y at 
Oustorn”^' IFIouse naturally deals specially writH 
>toiras saxxaples, some of "wlxida, togetlrcar rvitlr excise 
i»l>les, are ^^xanxined at clremical stations estaH- 
at tHe move important soapoxrts- In addition* 
laHogratory at tHe Oeolomcal Sfurvey JMCuseum 
^^aintalfxed* and wovAc for tHe "War OfHoe is pear.- 


2sro. ass^i- 


fornroci at tlae Supply Itoserve I>epot laHoratoirv at 
I><ptford. 

THe total nrxnrHer of saanj>les examined during tHe 
year* -was -4f01 ,030, aar iarex'easo of 21,30T over tHat of tHe 
fareoeding yeaa*. In additioxr to tHis purely routine 

xraxalysis ^if sucH a tex'm caxr He proxrei-ly applied to so 

Heterogeneous a collection of samples, involving tHe 

most varied and detailed metHods of ex axrri nation a 

consaderaHle amount of "woa'lc' Has Heen done in con- 
nexion "witlr tlae j?e vision of existing metHods and tire 
ixrvestigation of xrew" anetlrods of detection and deter- 
mination of suHstances ; moreover, tHe Ooverxrment 
Olrerrxast (Sir ItoHert Holrertson), His deputy, and stafiE 
sex've on variorxs oftioial corarxmittees, and from time to 
time are called upon to give evidence in legal pro- 
oe<xiings. 

THe report sHows, for example, tHat exceptional 
care is necessary in "tHe sampling . miHc axxpplied in 
Hottles, tHe aHsdroe of air space ren<^»ring mtixing 
difHoult j tHat forty samples of fresH nxillc: xp oHnms 
imported from tHe CTontinent were satisfaotoicy 5 'and 
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■fcirja.c'fc«<i iri, Al>OTi.i> 70 JJOT* oozxt. o£ trl>G x»Lix!ie»¥>ei.l 

rxio.’fc-fceir** etiiti 20 i^xsx* oox-xt^^ of t^otiCtU solicit.. li-t/fclo 

anifcr'o^cori ot>ti«tinLOCl t>lxis xxxotJKod. Aftiox* nirxo 

ncxorxt^-lxs «. oox*t^»dix- i>x‘OX>o**ti»on. of jsoa.'^e>o<f x*ozxicfe.ino<f irx- 

csom^lofoly doocby^od, etxxcf it ics sooH. 

x*o«icJoo« ooxxld l>o dr-iod duirlxx^ tlxo tsoiroxoor nxorx-fcHia cbzxd 
Titiilisod fxiol for* t^Jxo of tvlxo €»>c<>i‘a.otiS- 

X>xcar03R.MATx;03>ar oar 'xmjs; x>mtxisro Eajr,t>t- 

CiXJTAiCXGS.' 3M;e*ssr«. TTox-rLdet &,xxdi S. !Flif?«,si 3h«tvo 

sfxxdiod t-lxo doformettiorx of soct“l>o<.t irx tixr*oo rocsoKx-fc 

d'fitx^fitxxofeto et«trt>lx<^I^UL&lce'i5. To. -tlxo T’aoi^o oa.j-tTKfxja.lco of 
1027 JF*t-oc.^ vol. 4, 1>I>- 200-200 ; 

102S), £L ooro’jxetrisoo of sotxodioiECs Ixoforo «.od txffox** t>lies 
o&z^'li(^odrl £0 x-e>vo«.Jod a asooo of <lojpx'<3s«ioxx <of rraoT^ 
*<>lxa.o 3 root-r'os) t-o ■L3io ooixsf -lioe! a.od «tt; a, dia- 

■fcarxco of 1-3 Icto. fx-om it., Irxi^yooti ’wlxioli t:.lxoT**o xv-aw a 
l>x*oador zoxxo of ox^lioa^ral. To ffio 'Tajiroa oart.lx<ioalco 
of 1 02S aocl -fclxe Tvw*aofo oarlltcjoal-te' t.>f 1023 
36<4=-3G0), -ttior-o -waa foi-mod first, a zr>oo of doj>x*o«aioxx, 
•fclxox-i. a zooo of ojiixoaval, ixotlx x>arallol f.o t.lxo ooaat- 
lioo* svxocoodod Toy aoot li<=3i* ai-€*a of < t<='pr' 0 «*=itoo . Tlnis 
t>oodoooy of flxo soa-l>€?>tl fo 1:>k^ flofoT-iootl io altromafe* 
scoo€>*s of%Ioj3r*«?Hsioo aocl olovafiorx jxai'allt^l 1,0 Hio ooawt. - 
lino «nj:^ 3 ^o«ls, io llxo aoHioi‘»* oxxioic»o, t>3iat> Uxoi'cs is 
somo oswoolial diffoi'oooo ixx llxo «t:.motor<3 of t>lto oarllx’a 
croftsl ovoo Ixotr'W’oon. tlio laocl-aroa and tlao slxallow 
alxolf of Hjo esoa-Vxocl- 

^2sroTX!'3>rT' Vox^CTWU^ojss cyw f^xjTEcivrA. — — .Dvo*io^ iHo Iasi 
foor* y^oai's tlx'. Tl . X-i. OtxKil>l>oi*, of Ttaxx^afooxx, Ixas |»ol>- 
lisHoci a Ion pc Mox'ios of xxxxjx^i's (ixx «c>ino cjjxxsos iix ool- 
lal>oi*atic»n -witJi otlxors) <ioalinpi 'witli llxo rooords of 
'X'ex*liar*y voloanio ao-tivil^r in llnt'xxxa. JK csonvaxxiorxl 
attnixxxar^^ and xnax> i« ixow llxo Jf o^‘Kyr<zl r>/* 

tfvr. JEt^.r-'in.cc Zi*'ss<i<Jt'K<^H <vol. 17, jx. ] GO, 1027). 

'X’lio 'V'^oloan<3<f‘« of Biii-rria sliow a x'omxxrlcalxlo linoar 
ar'x'anpcorxxc^xxt , Ixnl vij> lo llio yxr-osoxxl llxo e*i*x*oxxc3o u» 
xdoa of a sin#<lo v-oloanic lixxo Ijtxs ? aotxxall>»’, 

llxore ar*o foxxx- main Iin<*s- T'lio xv<eslot*n. lino is oorx- 
noolod vrilH llxo Aralcaxx Yomas axxd llxo .tfVnclaxrxaxx 
Tslarxds, axxci iixc*lndci« xxxany' soryxonlino inlx’iaaioixs- 
Tlxo « 3 astorxx lixxo lios on llxo JSlian jxlaloacx, an<l axxollxor* 
lino lios closo t-o llxt-t ocipco of llxo ^xlaloan ; llxo x'oolcs of 
llio»«> irxolxxdo x-lxyolilos and basalts liavixxp: -.-^tlanlio 
clxax*aolox*«- X*’ixxally, llxoro Is llxo bost -Icnoxvn oc^nlral 
or* I7oj>a lixxo of x/oloanoos, inolcxd ixxpc t bo cionlx*C3s of 
IVIl. l::*oj.>a, UVloTxywa, and ’Wxixxlbo. ITaiT-oxx 1 slaxxd, azx<l 
lSrarcjon<laxn x*oj>i*osonl Ibo soax^^ai'cl oonlinixalion of 
Ibis lixxo, "wbiolx is o'vox-y’wlxox'o obax-aolorisod by clolor- 
ilos or by basalts, aixclosilos, axxd r*?lalod roc*lcs of 
JPacific lyjxos- 13ogixxnin|£? in llxo lalo Ox*otaooons, 
aolivity bas coxxlinnccl al inlorvals xxj> lo alxnosl 
bistorxoal linxos. 11 is nolod llix*onpc£*<^>*-d. lb*> ooxxxxtry 
Ibal llxo volcanoos Have* bi*olcon llxroxxpcb in or noar 
-valloys axxxl bavo a’void.od ridpcos ox* bills. 

*T* jHLja ClrtKAT Six-n. Axx. ixnfxorlanl jxajxor by 

lE^rof. A— jHlolxxxos and X>x'- Tt. Uax-w^ood on Iho apco 

and ctOTXxixosilion of Ibo Wbiix ^ill and Ibo rolalod 
dilros of 11x0 nortli of IKxxpcland, a}:>)xoxxrs in Ibo AsT/rxcm- 
ZogricczZ JVrafjmaEine for fciojxloxxxboi'. TTlxc^ ^xosl-W'osl- 
jxbalian clilcos of Ibo dislx’icrl may bo olassifiod by Iboir 
orxonlalioxxs inlo Ixvo oloax*ly dcsfinod sorios. Ono of 
tboso consisls of cixxarlz-dolorxtos of llxo Wbixx Sill 
lyjxo in lalo Oarboxxiforoxxs dibos xrunninj^ oasl and 
■wosl or noxlb of oasl, wboroa-s Ibo olbor oonsisls of 
Toirtxary Iboloiilo dilcos i*xxxxnixxj5 nox*tb of xvosl towards 
HiTnll. , *T 7 bo Wbixx Sili dilcos fall inlo foxxx* ocbolons, 
Ibo IToly Island, JFTijsfb CJx-oon, fcJl. Oswald’s Cbemol, and 
Holl eystoxns- Oboxrrxioal axxd xxxxnoral analyses of 
oxcaxn]|>Io« of oaolx of Iboso (and of llxo AVaokor- 
fiold dylco to Ibo soxxlb) tbal llxoy and Ibo 

■AVbin i^ill aro oorrxjposod tbroxxigliont of sirbstanlially 
ideinlioal xnalorial. Xl is sbo'wxx Ibal Ibo maiarnrxa- 
t^yjp^ is ono of world -wido oonlinonlal dislribnlion, 

:^ro. 307S, ATox^. 1212J 


and Ibal il Is a noarly ooxxslanl ond-nrodnol lowards 
'wbiob basallio ma|$^ma londs lb dinoronlialo nndor 
ro^ioxxal oondilions. XJndox* Ibo oonlral oondilions 
of oooanio islands, didB^oronlialion follow's a lolally 
di£fox*onl oovxx'so, 'X’bo ooolin^ bislory* of Ibo l:>yx^c»aK:- 
oxxos is w*orlcod oxxl w-xlb spoox'al oax*o, and Ibo xrosxxlls 
aro ixxlox*j>**^l®d lo indicalo Ibal soxno of Ibo ToT*liax*y 
dilcos of IVlixll rxxay basallio ma^xna 

dilf^t43d xvxlb i^raxiilio xna^xna r*albor Ibazx a rosidnal 
xnapr^xxa by ctryslallisalion - <ii:fib»ronlialion 

of llxo ly]f>o ad'v'ooalod by Kow'oxx. X*rof. IXolmos dis- 
oxxssos Ibo siprniboaxxOo of bis discovory of a of 

Ibo Wbin 6:*iil lyjxo of qxiax*l.z-dolorilo in llxo '^jxjxor 
Xiroolcx*am noar Aix;|:xloby. ’X’bis axxd olbor ovidonoo 
loads bim lo ooncslvxdo <«) Ibal Ibo ixxlrxxsicxn of llxo 
'Wliixx JSill and tbo rolatod dilcos follow^od cxlosoly oxx 
lbx3 Aslnrixxn jxliaso of llxo JETox^oynitxn xnoyomonts 
(bolwoon AVosli>Iialiari and f$lo|xbaniaxx) ; and (b) Ibat 
llxo lalor nxiixoi'alisalioxx of llxo norlb of b^npclo>nd (loacl- 
zino-tinoril<3-barylos, olo.) xvas ossoc^ialocl 'virillx llxo 
Haalian xnovomonls (bolw*oon Atxlunian axxd feia^^coxx- 
ian). 'Tlxo ixxjoolion of llxo "Wbin Hill and dib<3s is 
Ibixs i*opc«>rclfc*d as llxo olosinpf aol of Ibo XJjxjxor Oar- 
boxxiforoxis in tbo norllx of .E^xxpcl<^^d . 

Oaxrs'rA.i-x..ocxix..vx»xj:xcJ *X*.A.m..-E:s . T'bo altoxxlion of 

xnixAoralopci«ts is cliroc-tod lo a xxsesfxxl x^nblicalion by 
A’^iolox* OoJdsobnxxdl and H. CT. CTox-doxx, ixx virlxic-b llif 
dol<3T-minod oT'yslallo#,ri’a|xIiio oonslxxnls (anj^los axxd 
axcial ratios) of all xrxinei'als aro lislod. 'T'bo ^>anx(>lil«>t 
is issxiod by Ibo Aoa<l<3xny of JN^atioxxal Hoitsrioos <>i 
T*lxiladolj>bia as i^y>€:c:i<xl 2, 14>2H, a< 

a x*^**C"*^ .f>0 dollars. Hotails aro labxxlalCMl foi 

1217 xxxxxxox*al sjxooios, an< i llxo olxomioal oorn|>osi t ion 
sjxo<?ifio pcravity, Ixxxx-dxxoss, ol<xavapfo, olo., aro stato<l 
171x0 lalxlos ai*o l>ase»ci oxx tb<? Ooldscxlxm i< il lwo-diintf'n 
sional pfnoixxoxxio. xxxolliod anti synxbols, of wlxiolx t 
bx’iof oxcfxlaxxation is jt^ix’*c’*ri in Ibo iixlrodxxot ion. 

A JSTjesw lVTAOi?^'r5'TrxcJ Anr^cxy. Tlxo Ho.f >loxrxb*»>i- iMsm 

of llxo o/* Z'rtx'nJcJ oonlaixxs xx 

aoooxmt by IVfr. C*-. W- Klxxxoix, of Ibo Holl Tolc^jxlxoxi 
baboralox'xos, KTow "VTorlc, of tbo x x xaprnot.io ]prof>ox*t ios t 
Ibo novifc'’ alloy ‘ I^orixxi'var,’ of ooxnjxosit ioxx xxictl^t 
4-i> fxor 001x1, csobalt 2S j>or ooxxl, and irotx 3t> jx*-!* xjt'xx 
W"bon fxrojxc^xTy Ixoal-li'oalod, its xnapcnolio |>orxxxoalxi lit 
is ixxilially tloxxblc^ Ibal of iron and is <;onslant. fox* tic*l< 
nj> lo 2 jE^axxss. Its Ixyslorosis Itxss j>or onbio ooixt ix r****! i 
jxor oyolo* for a mai^nolic? incinotioxx of 10t> i^anss is c*ix 
2'4- lO '* c^rpcs.* ’W'lxilo llxat of j'xorxxxalloy xivilix 73 jxor t'oi 
of niobol is 3-3 x 10“*, and Ibal of iron of Ibo ortlt^x- 
1 cxrpf. Hlow* ooolinj;? Ibronjrb Ibo ranpfo of lomixox'xxt.ii 
f>00'^-400‘^' O. and babini^ for a considorablo lirxxo 
42^'® C^. ax>l>^x%r lo bo nooossary for Ibo dovolox^moxit 
Ibo olxaraoloristio jxrofxortios of Ibo alloy, wlxic-lx 
iilcoly lo jxro-vo of value* ixx Ibo ooros of loacii* 

ooils for t^xlojxborxo oirouit-s, — 

ItAxxio TxTvtJ 5 Hxo>rA.x«s. Tbo daily timo sijc^nals tixx* 

millod by Ibo radio stations at Ttugby, Tiox'tioax 
JNTauon, and Ak.nnaj|:>olis aro pjonorally aooojxtod by si 
voyors as aooux'ato, for tboix* orror*s rax*oly oacooocl c>j 
tontli of a sooond. At tbo Oonfox*onc50 of TSmjxire S 
voyors bold last July, it w*as sui^iafostod tbat it wr>j 
bo usoful to bavo jxublisbod tbo oorrootioxxs to J-1 
doauxc, iSJTauon, and Annafxolis, ets dotomxinod at < 3rs 
xviob. Oorrootions to tbo Ttxxgfby sx^prxal aro x>ul>lisl 
a xnon tb in arx-oar in tbo A.dmix'alty 

Afcxr'inor-s. Tbo Joio-nnsJE for Ootober 

ixorl-s tbat tbo su|gCig:^stion of tbo Oonfoxronoo bas l> 
adox'*tod and tbat no"v«r ooxxtc 

tbo oorrootions. Tbo igproatost oorroction to Hu; 
durxnjar July was 0<04 s, and to Hordoatt^sfc 0*1.2 s., 
tbo avorai^os withou t a M^^ayd to 0-010 S; 

0-030 s. x-os{>oc!tivoty. Tbo oo^otOKCxtion td Ann»poli» 
unifor-mly {i^sitivo uritb tne»fBin of 0*0'3f^ »-<• , 
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JPoirest: Xxi^^lusiiiz’Sr or Fiolatirci. 


apo<»e3ntt; xi.iLixn.l>oir (3Sro. », X9^B> oT -bl:ke OaoXor^ 

-■- !3VIjr. ]ES, cli»onta£M3ei» -fclue 

** :F’or*e«iar. Xndxwfci^y of JPixxlemci,** >un l>jroolxTjj^ 
l>(i.»ecl oxiL sir 'V'iai'fc <>o JB'ixxxvi^li fox*c»»t.s leu£i't> yG&^* 

Tt> l[x&» 't>GOK>xxxis» sb oxAiriotjua ]px*«kci:>ioe ■wi'fclx soxxio of -fclio 
^.'oiaxxgEOir* wi*it>oara on. foi'os'tiT'y' q-uoatrlons -feo f-roaf. ]p»*o- 
VV^ a.r in"V'oei-t-iS«tt.ions etei oitl3;ox*’ xxon-«»3cist>ent> or- of lit-Uo 
i nnf>ort-»nce». 'X'Jxns in ixis netjpox' IVIx*. HXiloy wx*it>e>s : 

“■ IMCnolix l>oon wx-itj^ton xn ^H^n^lisix l4eta:x£pxek.|2;e» 

tvl>oxxfc X^irxniwlx fojrostiry' «tncl -t-iio t>iTnl::>ox- -tvxcMdLo, aun<l 
jroaxloxsb ocnx «koc|\xix*o &. jsa^oocl j^esnexa.1 Icno-w-lod^o 
of iJnos»o »nli>Joor^» wi-fctioxxt; losL^'in^ J3xit-eLin. IBxx’fc so 
f 'V’^ojry' inf om.xa.i:^iorTL fists l:>oon €tva.il*tl>lo •w'ifliL 

T-o^«trci ro f.l*o ooonornioK of JP'innisli. forcssfcr'y'.** 3VIx-. 
ifiJoy cloos not; clofino Ixis tox*ni ‘ ooonoxnios,* font. «t 
j>oxvis«tl of liis int,€?x-c*st;inpr moxnoir* fetiJs fo oxfiifoit 
n^tiricod <ioj|>«3t**t.mros from ffio linos of s^tiolos i«?l:iic5li. 
iH'>F>o*ti‘ocl in lOll in t;Iio |v>ixlr>lios.f ions of ffio Cie>t>- 
So«riot>y' of X^inletnci. S<3Voxstl of ffioso «.ft;iolos 
w'or'o from tfio |:»ons of o^cjiorts sncifi «s I*i*of- -A.. lid. 
JSLft.jM.n<.l€?‘r, T». W^, JFf stnniftfiti von <t.lion I^irocfor-Gtoxiora.! 
of X'orosts), etnci A. XK. XXola-nclor (Tnspootor 

<it' X^lioso m*tJolos >voro cioxilt. 'wit-H xn t;lxo 

l^:^^f;^lis^x jxross nnri in son to ostsos rnoxx ia-Ixo Irxstcl n. 

l><>fsot*«.l «.o»io*i-inta<n<.so with tho JF'iiiTnisli forosts. 

.Alt liot i| 2 :li, sts 3VXi-- fiilo.v ««•>'>*, fclx*^ fcStstt-o fox-osts of 
Ititxil s-r-o x*\tt.irxl>^ xronfixiotl t-o lhx<3 novtlxorxx |.>SLrt.s of 
1 ijt- ooxmtr'.v, t-lxo x'iolxox* 4».xx<l V>€_^t.t-*3r- forosfcs to tho 

.-^oMtlx t>oin|2c IxiX'iJroly" ixx yxx-ivtxio ox\-ixox''slxi|;», yot- f>,V 1 1 0 

stmoj-xl fx'oxn S^t #fcto forosfs txixxoxxxxtoc 1 

Ic* i:4*t>0,<>00 “witlx xxn oxcpfnclit>ixx-c* of iEJ$fi>,000. L'^nclox* 
tl«<‘ 1 ^v^ttrist. x'^^'^ixno, I-k nx-ovox*. tlxo toxv-nrcls 

1-’ihl]*xii< 1 Ai:’as ono of >x'os«ion in itx<1xistris.l clov’‘o!<.>j>' 

iiM'iit, »xnrl t fio fr>rosf ixc i min ist rxitioxx -vrsis sfctvrvoci. It; 

!>*.' Ti>c»^n tioxxo< I tlmt- thc'' s|>o<*it3s oonwist. prinoi | xstlly^ 
ttf H<’<*ts |tino, spx'noo, txnci w'-liito Ixirolx, xx-xth tx littlo 
»»•-} ><*»!, jjcrov nlclt^r*, txnd | >o<lnncrtElxxto oa.l<. 

?Smr’t* lOJT, W'lxon fx-c*ocl ltox*solf froxrx l^ussicx, 

tiit*rt3 Iksts Ix'^oxx St i‘«.*xria.x-l<.n1t>l«3 ]|>x*o^rosw in forost. clt^voloit- 
in<-n1 tmci timl>«'*T* t^^iciiloittxt.ion on tif x-to-cla-to linos, 
t f »<> j'fsixlt tlint *xt> t-lio |.>x’os<3nt- tinxo stio is ono 
of ovir- host- snjijiliors of soft, 'vv^oods ctnd Isxxs ttxicon n 
jthvcrc* irx t Ixo T5nx’oiio*xn t-lixihor xtinrlcofs. ’3'*ltis 
>|tii lont , «tn<l t lio st-tirt linipc r«Lpxdit,>r v'itlx 'whioh 
t f >!•« >«.3*''<lod, lists provo<l of Ixi^lx inttijrost- to t;hos«=» 

Ho< joiii* xvit.lx t-lio odnnt-r^v' stxxd its |>3ro-AV'«tr' position. 
Mr. ililt'y' hss tM.lc.on foil cxd vctntu,|^<Ef of tho opfxox't-xmitios 
«ffordo<i Ixinx tho Jb*"‘innish Oox'om.nrxoxxt 


offioititls, and Ixis rnomoijr -will pxrovo of va.lx»o to aril, in- 
teorostod in this hxattor. It T?t'-ill sxafhoo horo to indioato 
soma of ^ tha main divisions of his snhjoot 5 naxnal^r, 
ownoxrshxp of tha foxrasts, adxninistration <Stato forosts, 
joint stoclc oomp«tn;y forosts, privato fowsts), sylvi- 
onltnra, foiling and. oxctraotion, sawxnills, ooonomios of 
for-cwBt xnana^amont, oosts and pi-icos, and finally- a faw 
ramarlcs on tlxa forost polioy of ITinland. fTlxa lattoxr 
aro of spacial intax*ast, sinca tha antlxox* hora ^ivas ns 
tha prasaxxt-day for«»st policy of tho Ciovox'nrnont* 

Tha 3tata x>aco^nis<»s that its f3x*st dixty is to main- 
tain tha tixnhar* incramant (tho forests providing tha 
xnost important of fJ'imxislx axeports) so as to prasarva 
tha igraat tixxxhor ixxdnstry of tlxa country , vtrhilst 
maintaixxin^ tha nacassary snpplias of w-ood for homa 
oonsTxxnptioxx. In I OS 6 tlxa val na of tixnhar and other 
forast pxodxxcts axeportad axxxonxxtod to pax- cant 

of all JFixxnish axeports. ALs regards homa consnnxption, 
all x?rho hava visitad tha ooxxntry will hava haan 
strxxclc hy tha xxnivarsal nsa of tinxhar. Ontsida tha 
largar oitias all hvxildinj^^s ara alxrnost antix-oly con- 
st mo tad of xvood. it is astinxatad that t »0 par cant 
of tha -wood failed is xxsad in tha ooxxntry, raprasantinjg 
a per consxxmption of 2200 exxh. ft. par annxxxn, 

ox- ahoxxt tan txxnas xnoro than tha oonsnmption in 
13ritain. Woodan fonce-rs raplaoa hedges, and tha 
rail -vi’ ay anjdxxas ai*a of ooxxrsa fxx€- 3 ll«=>*d xvitth *wood, coal 
hx'>inj^ too a>cx>oixsi VO- Tha naw jxolicy ixx tha Stata 
fox*osts is to taho an incroasini^ shara in' tha convairsiorx 
of tixnhar, -whax-aas forxnai-iy tlia traas xvax^ sold 
stan<lixx^, or failed and Iiaxxlad to tho rix»'OX'«. Tha 
fc*t*xt.a now owns a coxxtrol linjg shara in tw^o important 
timhar comfxanias arxd has sox»-ax-al sawmills of its own, 
xxxclxxdin^ a lari^a an<l rnodarxx mill at Vaitsilxxoto at 
tha xnoxitlx of tha Id ami Hivar, in tha aactraxna north of 
tha Cixxlf of I^othxxia. 

Tha incoma fx*om, and axepandit xxra on, tha Stata 
forests Ixas incr*=>asa<l pi-o^rassivaly sinoa tha ooxxntry 
hat 3 anxx=> xndapandx^nt and a xxxora ratioxxai policy wra» 
introdxxcad, tha figrxiras for hain |5 x’ospao*t.ivaly 

ahoxxt xxinataan and twanty-aij^ht times tlia amonnts 
for 1010 . i5oxna dissatisfactioxi is hain^? xnaxxifastad at 
tha €l?tata antarinj? into ooxnpatition "with tha marcantila 
commxixxity ; hxxt ixx tha prasant stai^a of this xm- 
portaxxt indxxstry in tlxa conntry tha polioy -woxxld 
api:>aar to h<3 a somid xxxxa. In conclxxsion, DMr. Hilay’s 
hroclixxx-a xnay ha a« nxxxnandad as meriting a stxxdy hy 
all ixx taros tad in tha soft -wood tixnhax- trada. 


OtmeixiioaLl Analysis in the F^tihlic Sertrice. 


A KKi<‘lUA.KI>IJSrO * in a noxx -political sansc? ; safa- 

^ f^iiax-dixx^ of health, of jxxstxca, axxd of ravanxxa 

-i*4*lix*s to axx avar-incraa«ixx|^ aactant on tha sax-vicas 
can, xaxdar caxxtioxxs yat conhdaxxt xliraotion, 
*y j't'TKlax'x'^d hy ohoxnioai scxaxxca. Tha x*aj.>ox-t of tlia 
'.ox frtx mant C^lxamist for tha year axxdin^ IVlax”. 31, 
W-fH. ixhoixnds in axcaxnplas of snoh service to tha 
'ari«»»xs dapax-tmants, axid in cax*taxn raspacts to tha 
'>v4‘rTjTxiant of i*fortham Ix*alaxxd, tha Hi#; 5 -h Ooxn- 
iK‘si<>ne»r fox* India, tha Orown >Vjar«»nts for tha Oolonia®*, 
»ie 1 >c>ixxinions Ofhea, tha Ocn-poration of Trinity 
[o\»r^4.., t.lxa Oonxxnonw'C'Malth of ALXxstx-alia, and tha Hii^h 
ixtxniswionar for ISonthax*n JFthodcisia. Tha w-orlc for 
'i«l of tha dapartmants i» oaxrriact oxxt at tha lahoxatoxy 
C'K'niont's Inn 3Pa»»a^a, X^ondon ; tha laboratory at 
^ ’\»stom lionsa natxxrally deals specially -with 
‘too>M samples, soma of which, together witsJx eaccise 
>pl€^s, are acKazninacI at chaxnicsal stations astah- 
pictl at tha mora irnportant s^^xports. In additioxx, 
Jahoratory .:at tha OaoXosrioal. glnxrv-ey Hdtxxsexxm 
[ixuvintainad, ■4BMEa>!Ct wcmtIk . fessr 'fiaa “War OJHoa is par- 
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formed at tlxa Sxxpply Itasax-va Hapot lahoratory at 
I><^pt f ord . 

Tha total nxxmhexr of saxnfxles oxcaxxxinad dxxx-in^ tha 
yaar was 4© 1,030. an incrxxasa of 21,307 ovar that of tha 
px-aca<lin|^ yaax*. Ixx additioxx to this pxxraly x-oxxtina 

azxalysis if svxclx a term can ha pi-ojxax-ly ap>>liad to so 

hetax-o^anaoxxs a collection of saxnplas, involvini^ the 

xnost varied and detailed xxxathods of axe axxxi nation- a 

oonsidax-ahla axxioxxnt of work, has haan dona in con- 
xxaxcion w-itlx tha revision of axcistixxiE? methods and tha 
in vast illation of novr xnathods of dataction and datax*- 
xxxixxation of sxxhstaxxcas 5 xxxox-aovar, tha Oovarjatmant 
Oharxxist <3ir Itohart Itohox-tson>, his dapxxty, and staff 
sax-va on various official comxnittaes, and fxrom time to 
tixna ara callad txpon to give evidanoa in laj^al pxio- 
caadin@:s. 

Tha report shows, fox* azcanxpla, tlx«^t aaccaptional 
care is nacassary in tha saxnplinj^ of Znilk snppliad in 
hottlas, tha ahsanoo of air space rendering mizein^ 
difflcxxlt ; tlxat forty samples of fresh in ohnms 

irnportad froxn tha Oontinent ware satisfactory ; sthd. 
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ojmly^ I>c>x* o£ 8£bxaaf>lcM9 of 

im.j.>or‘t>«<l olioocio 03ca.m.in.o<3l !H€k<!3. Tt>oorL jpirojpewoci froro. 
'wJiolo xriillc, ian &l>sojrk.oo ^of x*o^^:i.l£ft»i>iojcx3 rol€bt>iri^ -fco 

■fcHo TMtm-rlciix^ of slcim.rjr»o<i zanLillc. olxooso xxo etotioxx oovi.lt.1 
l30 ‘<>».lcorx in x'e>sjp>e»of of flxo roncKxijnLcioar, Oxx -fclxo oflior 
lx«Lxxcl, ooti of 60 s«.rrxj;>Ios of ooiaL<iorxso<i miHc or rxxillc; 
jxo-w^dLox', eiovojo.t;oor». Jx^cl f>ooxx ^projx^roci froTXx sltirowaorl 
xoillc -witilaoot-- l>oixx^ eo cioolarroci orx -fclio «,e 

rocfoircxi fjy la/^w". 

IRforo fiftiy »txxojj»los of rivor* -vra-fcor, arrxixcls, 

offiviorxfis 'woro oxc£i.xxxix«. 4 ^d froxxi t-lxo jxoirit of viow- of fislx 
lifo &jast3L -tlio off oof. of j>ollxit>iorx orx fi«tx £bTXc.i fisiri f oocl - 
Xrxoi<iorxt.a.lly, ^N'ort-fi ^ 0 €b fiorriri.^ ei.rxcl »o«i. "w^«.foT* ’woro 
foixTxti -fco oo*xf.«.iTi -tro-oos of a,rsor»ic. -A. slxooi>'« j£i.xv"f>ox».o 
oozx'fcekio.irx^!^ fioofli -w'if.fi el xinot.a.llio laxeetro, 
tsoliovodl “fco ]t>o EL cio]posit. of |^oJ<l, A?v'a.» ox«.jmiaio«i 5 flao 
xoof>cLllio sfioora. a.x>xxo«.i'orf fo l;>o cl a 1.0 tio t.lic? offoof of ligflx'fc 
oaoL a. laxoioLafocl orysi>al lines s-fcjmof.viro mainly oomjr>os*e>cl 
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of oaloiuLxn jplio«x>]xaf>o. X 30 . SO oonf. of ■fclxo 

of xxon^aloolxolio l>oor -flxo eb>nonni> of jf>roof-»j>ix’ii> 
]proaoxxti oacocsocioci t.lrJio io|;^al lixniti of S jxOx* oorxfi» an<^ 
1 4 oxaf> of 36 samfxlos of lxox*l3 boor*, ^nia^ox* €>oox*» ot>o.» oon- 
f>aixx€>cf alooixol raxx^ixx^ from 3 -to S jxor ooxitv of jproof ejpiritj, 
Tlxo sille axxd. arfifioial silk <f «xt4os Ixavo ixx xnany oaaoa 
ntooos«i-t.a't.oci xxnxc^lx cXot>ailodl oxcamirxafion of gooci.«* 
SSaooli.arin i« soarolxocl for ixx all lilcoly j3roi>arat'.ior3LS, ancl 
i» ixxclood foxmcl in a lar^o x^roj>ox’*t;ion of irxxx>ort>€>cl 
asnl>«tianoos, xxsnally <3oxxt.ainizx^ jsoxxxo osflxor cfxxt>ial>lo 
in^jrotiioxx-fc- X^arj^o sfoc^lcis of t-oa in boxxciocl 'wax*o- 
lioxtaos on frlxo l>axxlc.s of tilxo mxamesw Ixad to l>o ro- 
o»:axxiixxo<l oxx acsoonrit. of claxna^o oaxt»oci t>y floods- If^ 
i« alMO 'vrort.li x'ooox’dirxg^ t.lxati xrxoro frliaix 200 xnilli^i'axxxes 
of raclinxn xvoro rooov«srod dnring?^ t.lxo yoar froxn 
aetoxjxnnlafod wtocsks of di£$naod Inrnizxoxxs roxxix>a«« dial.ts 
oto., axxd tlxo jprodncstr xv^as oonoontratiesd int>o a fiiglx- 
f^rado »alt^. 


Tfie Embrittlement: of Boiler* Blates. 


X IN" tlio issno of at cjxtxi: for IVLay V, 1027, x>- 6S6, aix 
aoooixnt was givon of 'WorJ^ Avlxiolx Ixad booxx oarriod 
oxxt- at tlxo li3xcy3csriTxx€snl.al i^osoarolx fcStation of t?ixo 
XJxxivox*sity of Illinois ox/or a jxoriod of sovorexl yoars. 
*Tlio axitlxox's, 65. W. I*ax*r and IF- O- Stranb, slxow^csd 
tlx at. tlxo oxnlxrittlonxont of Ixoilor jxlate^s talc os p>laoo as 
a rosnlt of tlxo siixxultanooxis aotion of a tonsilo stx-oss 
O 3 coocsding tlxo olastics lixixit, and of a ooixcc?»»xtratod 
solntion of oaxxstic soda- Tlxo axxxonxxt of tlxo lattor 
r©< 3 [nirod oxcooods, Ixowovor, anytlxing vw^lxiolx conld 
normally bo xxrosexit in tixo l>oil<^r w^ator itsolf, bxxt tlxis 
oonoontratioiz can ocoxxr in tlxo soaxns wixoro tbo x->l«'t^s* 
Ixavo boon rivotod to^otliox% and it is in tlxis locality 
tbat oxnbrittlozxxoTxt csraolciriig talcos 

ISTo. IVT by tlio saxxxo aixtbors confii*xns tlxo 
oarlior w-orlc, botb by laboi*atox’y t-osts axxd in actixal 
boilor j 3 ractico, bxxt carries tbo ejnesstion of tlio ixxlxibi- 
tion of tlxo onxbx'ittJomont a ^ooef d«sal fnrtlxox-- It w'as 
sbowxx in tbo oarlior tliat, tbo anxonxxt 

of soclinxn snljpbato irx solxxtion ixx tlxo w'ator w^as 
sxiffxciont, ombx'ifct lorn oxxt coxxld bo ixrovontod. nbo 
A.morican Society of IVTocbaxxicsal lEnj^inoors bas 
rocoxnmesndod , tboroforo, tbat tbo wator in boile^rs 
sboxxid bo maixxtaixxod witlx a ratio of sodinnx sxilx>bat« 
to total allcalinity, caloxxlatocl as sodixxm carbonato, 
of not lexss tban tbo f ollow^in^ z For a worlcinj? |3re.sssnro 
irx tbo boilor xiX3 to ISO ll>- X>or scjxxaro ineb, 1 to 1 ; 
froxn ISO lb- to 200 lb- x><5>r s<xnax*o ixxcli wrorlcinj^ 

2 to 1 ; and abovo 2SO lb- sexnaro inob, 3 to 1- 

It is donbtfnl wlxotbox* any caso of brittlonoss bas ovor 
booxx -obsox'vod in boilors w^boro tboso conditions bawo 
boon fxxlfillod- 

TTbo axxtbors in tbe*ir lator x^aj^or bavo oxxt 

in a Vory doar manner tbo daixg^or wbicb may onsno 
as tbo rosxxlt of tlxo addition of w’ator - softoxxixxg 
xnatoxTals^ sxxcb as soda asb or zoolito, in tbo absonco 


5 ^ivo xxxxmoroxxs 03canxx>los 


of adocxxxate> sxxx>orvision, and 
of failxxros in boilors -wbicb bavo rosexltod froxn *tbo 
Txso of tlioso xxxatorials w^itboxxt jxrox>or coxxtx'ol- !Fx'om 
tlxo vory larg^o ixxxmbor of cases of boilor oxnbx’ittloxnont 
w-bicli bavo coxrxo xxndor tlxoir oxcai xxinxvtion, tlxo 
axxtbors state tlxat lO p>er ce»rxt oixly xx^ore tixo rosxxlt 
of oanabrittloniCint by natxxral W’-ator, 20 x^x 3 r cent 
occxxrrod witlx wator treated -witlx socla xvslx, and rxo 
loss tban TO jxor cent -witlx -water treat .ed witlx zeolite. 
'I'lxo x^rosoixoo of sodixxxn cblorido in tbo Ixoilor w-atex- 
is also slxovxm to accolc'rate tbo attxxc?lc very ^x'oatJy. 

Attomx>ts to x>»*ovoxxt tlxo formatioxx of 'cxxxistio ‘soda 
in tbo boilors by tbo evddition of ox*#a:anic nixxttc'.r ba\’o;. 
boon made, bxxt witrlx no sxxoeess in tbo xxxxtbors* bands,*' 
since it is imx>ossiblo ax>X>^^^* x*otard tbo doxioxix- ] 

Xxosition of tbo sodixxm cax'bonato by tlxis xxxeanw. - 
-A.x>X>arontly tbo most six<*oossf xxl xxxotbocl of x^revoxxtiu^ I 
bi*ittlonoss is by tbe addition of solxxblo x>lic>Mx>lxat*'s : I 
a solxxtiorx of sodixxm jxbosfxlxato coxxtainirx^ 0-6 jg^rxxxjt 
of tbo 1 * 0 ^ X'adical x>®-** litx’O ixas booxx sbo-wxx to nroveixf j 
craolcin^ oven wlxero a steam jxressxxx*o as bi^lx xfc>| 
600 11 >- jxor scjxxaro inob ba.s boon xxsc^d, axxd wboro tbe 
mild stool baus boon sxxbjectod to a tensile stress <>f| 
46,000 lb- jxor sc^txai-o ixxcb, lrOgx-'*.tlxox* witb a cjOTJoerxt ru- 
tion of sodixxxn bydroxcide of rc*xip:bly 300 igrxxrns j»f*rl 
litre- In a cboolc oxcxxerixxsent, xxsixx^ tbo same coxxcJi- 
tions ajpart irj:’cyxxx tlxo addition of tlxo 3 f.xtxc>s|xlixxt 
fraotxxx'o oooxxxTrcid in tbe steel ixx t-weaxty -foxxr ixoxxx's. 3 tf 
is stated tlxat a XJxxited States patent Ixxxs boon taUtMil 
oxxt to cover tlxis xxso of sodixxxxx ^xbosj-xbato. Otlit^r 
sxxbstaxxc^os, sxxcb as clxroxnatos, taxxnatos, aootat^'s^ 
otc-, ixxay also jxossoss valxxo in tlxis connoxcion- 

Tlxo axxtbors bavo booxx xxxxablo to firxd any stox'I 
otbox'wiso sxxitablo for boiler jxlatos, wlxic^b is rosistari| 
to tbo ombi'ittlomoxxt rosxxltin|^ from tbo simtxltaneou 
actioxx of stress axxd caxxstlo soda Suttaclc. 


Tbe Bublic B:^ 3 . 1 tb. 


r~W3TIT«T nintb -A.rxnxial Itoj>oirfc of tlxo ^Mixxistry of 
-i' Boaltb, 102T — 2H,^ is a mirxo of iixforx nation oxx 
varzoxas as^x^^ots of tbo jx^blic Ixoaltb- It is xlividod 
in-fco five sections, one of w-lxiolx oorrxjxz'isos tbo ro jxort 
of tbo "NVolsb Board of Boaltb, axxd a series of ajpjxoxx- 
dices. nixo five main divisions deal -w^itb tbo i^xxxblic 
boaltb, local g^ovoxTxxnont and fixxanco, adnxinistrtvtion 
of tbo jxoor law, and ISTational Boaltb Ixxsxxrancso and 
Oozxti'ibxxtory IFoxxsioxxs- jAxnon;^ tbo ^^oxxoral sxxbjocts 
ixx tbo soctioix oxx jpnblio boa! tlx, roforonco is xxxado to 
tlxo ooixxin^ into force of tbo Tborafxoxxtic Sxxbstaxxoos 
-A-ct, XU 2 6, and tlxo j^assa^o of a Bill tbron^b Bxxrlia- 
znoxxt to amend tbo M.antal X>o6cloncy Act, X»i3, to 
alXo-w of tbo treatment of yoxm^ jxorsoxxs sxx£Xoz*in^ 
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from tlxo after effects of oncojxXxali tis lotbarj^i<;*xj 
xnontal dofocti vonoss is rxow defined as a concXitiori 
inconx£>loto dovoloj^xmont of xnind oxcistirx^ bofor*^ tl: 
a^o of oij^lifocjn years, w'botbor ixxboi*oxxt or oaxiso<i > 
disease or injxxry. W^orlc Xxas also boon csoxxxxnexxced 
invosti#?-ato tbo causes of 3nxatomal xxxortality axxd jiuc 
l>oral fovor x tbo xxxatoznal xxxortality x'ato bas 
alxnost stationary ixx Oroat Bx*itain for tbo last, twext 
yoax’s, indic^atin^ tbat sjxocial efforts mixst bo xxxxxcle 
rciduco it- 

In tbo section on tbo ixxjB]>ootion and sujporvisioix 
food, it is xxotod tbat tbo demand for nxillc of b' 
bymoxxio qxxality continxxos to inoreaso, Altbou^lx 
addition of jxiTcwa^rvativos -fco articlos of food i» * 
^ostxricted, a fow sacn|»loa out -of tbo Xar^o nuzn 
talcon, c»bio£ly' sausa^pos and otbetr znoat^ products. 







fovuxci oon.^«bin )B3 co«^ o£» or fori»<;l<3:oxi» ]px'«»scsxrv-«t-.i’V’«MS. 
Honxe -oflkxxxxecl 'v-o^i;c»t>e^l>lott ^wfvrt^ :Covixxcl 'bo oorxt-aio et . 
<sooj>or ooiouriix|$ mettbor. Of 124^:2'04 seknrxf>ic»» of food 
bAKon for cvnal^fsis, ^por ooxxb 'wore* foxxzxd t>o 

.j 0 Mlidb«»tr«btod » or 3 rx>b -o|:» bo Hb«i;i;id4ELrci t oo xxxilic isetmjpl^^ 
ooiExbfiuLri.«»ci. |prcweMfe*rV«ibivc!MB, l>o.b »i-3c oor)it>aAxxoc|. oolotirini^' 
tiLod forby'-foor dirb x blio oliiof dofoob in biioiao 
4^aut:njp]<»a failnx'o bo i*o»olx biio rocjxxiroc.1 ^l.ancl£brd». 

A. fow aarrxjploa of i>ot-bor woro foxxnd bo oon^iwl' wlioU,>r 
ox* |:>a,rbly' of xxxjBbr^^tarin*?! x domo oonbainod c*x;o<3«Hi'v*o 
»x.tnoxxixb» of jproHorv'Cfcbiv'ow a.nd oblne>r» of ’vvabox* r xxo 
««3Mmf>lo of x.n etrj^ar ino wa« f<>ijn<3 to ooxxtxxin xxxixxorM,! 

oil. fcioxxxo sia»nxipIo« of la-rd ooxLte>.iix«^cl vojacob«,l>lo f*xb, 
».xxd »onxo of ettxob a,n f=»aK;otwn=*iv’o latmocmb of rioo floor or 
ta-roli. Ax’JOiion.i^ oblxox* *ixd xxl t«^r».nt-H fo ond ixx <lifforoixb 
.rbicjloH of food woro a.rft*oxxio iix fiotxr, in H^mon 

rysba-ls* loeid in latortxtoci warbors, ;|.>bio«i:>lxori<; aoid «w=t 
lio olxiof cson#%bi txtonb of a *■* nnro ra>Bi>to<frry oor<lial,” 
ncl btorio aoid in oonbinoxxbal H%voot.« t t»om.o 
f OjarjJC }>ovrd.or oonsdwbotl mox'«='ly of oolonrcxi fDaluni^ 
►owdor, and a o<>l«.>\xrod axxd davotxmd Molxxbion of 
n^ar in wtvtor f<»nxx<i a Hal«> aa “ l>lcxolc oixrrant wino.’^ 
i' 0 «xxlt« slxovw' blio xioore^aiby of l4t»opixx|? a wixtolifnl 
tlxo pixrity t>f t He’s ixat.i<»n'Mi foo<l wxxpnly. 

Axnon^ blio ix\ft>otion« diftoa«€»K, xnil<t * amallpoxc 
('tnaixxod |>rovalonb, l>ob tlio ftxtxdity r*%be* for dipHbHorixx 
liti «oarlc^b fovor mIiowocI tx <*oixisiclorafc>lo tloolixxo r tlao 
nrolxor of oafc4*9« of onof^jxlxalitiK lobiiax-gcioa- alt^o 
<»<?roa«€*ii , lint fiio fatality x-ato w*n^ Ixi^lxox*. 

fn blio Hoobioxx on |>*xl>lici Ixoaltli will l>o foxxnxl ro- 
n»rt«^d a!«o tlxo pro|jci*«'«a of xiiatornity and oJxiltl wolfaro 
tTlioxixoa* lioxiaitx#? an<! t<owrx iilamxin*|t^- 'I'Ho js^oobion on 
lio adxniniat I'a-tioii of tix** J-*oor l^aw jyjivoK an inbox'oabixxpc 
tM»oxxxxb of a axil>Jo<-b vk liix*.lr» of |;;rr>ab i txijxor t.axxoo to 
lt<* oontxbry txb tlxo px'x'aont tin»o ; it i?^ of in.bt9i*oab to 
t.liab tlxore- iw a larjijo ixirx’oawt* ixx tlio ixxnx»V>t-»x*« of 
liost- ao*>lcin|:X onl-r<9li<'f at tlx*i biixK* of a lat^axoral Ixoliday. 
'i»<9 worlciixi^ t>f blxo *x4.ion*xl !IHIo*x.lblx Inaxxranoo an<l 

lu' l^onwioixa aoliorno ia f»xlly doax^ri Ixt'srl in blxo laat- 
•<.*t ioxi of blx«^ ix'port , wliioli xm xxlt.o^ot ixor a vxxlxialxlo 
. an| xondiixxcx of bHo many aapt^ota of lino pnlxlio 
fait lx. 


University stnd Edlneationatl Xntelligrence, 

llmsrro.n. ''Flxo Hi*Ht Ht^nry JHox'lrxoi'b Will« ilVlox-norial 

xiro, fovxxxdod b«Ti tjoxxxnxonxorab*?* blxo ^ifb of blxo 
X^xxlxorat^xx'y bo bl*o IJxxi voraiby , will l>o dc^- 
tvorod Ixy Hir ♦Txnnoa ,f<^axx« on Oot. ?lO at fi.30 t*.ac. 
'Ii<» tiblo of IxxR loobxxro will l*o “ ’'l'*lx<^ l-^ixyaioa of t-lio 
'tix vorao.'*’ 


Kjno'm C’ou'-.l.ctsK:, ITxxi vof-aib>' of l^oivdon, ia blxia 
^ar t9<^lol>rabixx|,5 blxo oantmxary of ita foixndabion, and 
n a|.>]^>oxi.l i» Ixeinjs^ iaaxxod f<kx* £3?>0,000 bo onlarj^o 
Ik* axxd bo j-xrox-^ido *x nx\»ctl»-noodo<l otxdo'xx''- 

uonb- Of blxi« axirn aVxont £ J 00,000 ia xjoodod bo 
idow R|>eoial oHaix*« axxd «t xxdontjslxipa ixx jxlxyRxria, 
•hyaioxxl c5lx«*xniMbry , oioot-xlca! <^xxjdbioorin||j, and jxlxysio- 
lloforo bixo’ War, blxo fvxll-bixxxo d»xy Rbndonta ixx 
iii«'ndaxxco at- t'lno nxxxnlxorod aHxxxib 700. TSToxr 

hero aro xxrxoxTo blxaxx 1200 xxixdox*gjx*a<iLxabo abndonta, 
!<»*•<=» bixan 300 po»d;|grad xxabo abbxdotxba, an<l al^oxxb SOO 
♦ *nin|af abxxdonba. Anoblxor noxr and ixnnorbaixb do* 
'loprnonb ainoo 1013 IxaR Ixoon tlxo anxxned arsHoxnt? of 
*«* pxxfolio Ioobnro» l>y tneana of wtxiolx bHo laboab 
iw<-<>x'*ori©5» in ^oionoo and loarxxiixi^ Irxavo boon mad« 
bo.Xariiro popnlar abxdionn^R, TTlxiR inoroaae 
ntxxxxlxOrR and modom xst>q|[Xiix*oxxx«nb» of ^boac?Hixx0 

<1 roBnaroIx ax^ malxixigc x»i&w dc»xnanxl« wlxiolx mn»b 
nxofc. Ajcnoxijg^ blxo jrnof^b , pm»ainjer neod#s are tbe 
4trxx<sbjfcCWEx of a new Anabonxy JBtnildins in proxcimiby 
I t he plxyeidlo^eal ial^obabo^^ and bn© reoonebrno- 
k xxnd extbenaion of blxe oixeixaioal lafcxoraborieiSp wlaiolx 
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will €»o«b i^l2€»,000. . X>oxxabiojriJ9. alxonld lae aexxb to ^xxe 
of tl^e breaaxxmx:^, bixe IBbi^lxb Hoxx, ifbej^nald IMTcsliCoxxxxa,' ; 
ot* €Jir ICJdward 'f'x^onp, ab JlcixxK’B OolleiB?©* Strand, ’W-O.S, 
or bo blxe Oolle^ge l^arxlcerR, lCie«»r». Oont ba axxd Oo,, ab' 
^4rO Strand, Vv.O.2, fox* blxe oredib of K.ing'« CJoUe^g© 
Oenbexxary Appeal Accoxxxxb. 

TPma * land-iacranb ’ Ciolleist^B axxd xinlvex*RibioB of 
blxe TJnibed Bbabe» Ixad ixx 102(i neai-ly tlix'ee bixnee 
a« xnany «bndexib» (nob ixxc-lndini? pre-rrxat.x*ioxxlablon, 
Bxxxxxxner roIxooI, e3cben«iorx, or oorroRpoxxdoxxoe sbxxdexxt>«> 
a« tlx© xnxiverBibio&j axxd ixiiworaiby collo^r«H x»f Ox*eab 
Hribaixx, and xnore blxaxx on© -fif bix of bli© bobal oolle^e 
and xiniv©x*«iby enrolment. of blxe ITxiited Sbabee, 
!l?*x*ll RbatiBbixsR x:*e|^ardinj^ blxexn are bo l>e foxxnd in 
JSTcf, 37 of 1027 of bli© Ux li bed States 13\xx*eatx 
of ISduoation. *X*lx© X^and-blrant Act of 1BC2, l<now'n 
as tlxe drst 2S<!loi*rill Act, allotted to tlio States of tixe 
Xlrxioxx nxor© tlxaxx ten nxillion aoxes of pxxlxlio laxxds for 
tlxe estalxlislxment ixx eaclx State of a colle^:» in wHiefa. 
tlie leadixx |7 olxject was to Ixxx “ to promote tlxe lilxeral 
axxd practical od ixcation of tlxe industrial classes in bixe 
several pox*stxibs axxd professions of life.** Tlxn<s> wiblx 
cxdxxxiralxle forewif^lxt w^as rnacliiixery created for ensur- 
ixx|^ tixab tlxe XTnibod States slionld l>e vp*ell ecpxipped 
after tH© Oivil War for blxx-x coming^ ixxternatxonal 
riv*alry ixx industry . J3m*ing5 blxe pressent century, 
axxd especially dxxx-in#? tlie years froxxx lOlG until 1&20, 
tlx<*» px'ogjress of tlxes© ixxst.itubioixs Ixas l>eon aston> 
xslxixx|?ly rapid. Tlxeir sl.xtdexxb exxrolmexxt increased 
dt»x*iix^ ttxos© tx'^n yetxrs l>y ISO pex* cent, wlxilst tlxeir 
total axxxxxxal xeceipl-s inci*eased from 30 to 1241 nxxllioxx 
dollax's- Oxx cxxcpex’imexxtal statioxxs (clxiefly a|^i> 
cxxltvxi'al) axxd oblx<?r orj^anxsed researclx "worlc, tlxe 
runxxxxal ©ac pent lit xii*<x exceeds t^xx xxxillion dollaxrs. Xt 
is Jariafxxly tlxroxxgflx bli© worli. of tlxeir a|2prlobxltural 
«^ 2 »cperirx*©xxt stations, first estalxlislxcd ixx 1BS7, tlxat 
tlx© land-^*ant colleges are coxxtrilxxxting towards tlxe 
gc^ixex'al adoption in Axnericaxx agricxxltxxre of scientidc 
drgaxxisal4on in place of t-lxo Ixapliascax'd and traditional 
xnetlxo<Is of tlxe past. 

Ixsr “ Kur«xl ISdxxoation ixx XQnglaxxd an<i tlxe JPexnjalx ** 
Octset^onaf JiGj^cyrt ISlo. IS of t-H© IXxxxean of JESduoation, 
xxdia> two xxxexnlxers of tlxe Izxdiaxx JB2d xxoatioxxal 
Service <i©»cx*il>© ixxipressions x*©ceived in tlxe course of 
a blxr€9©- months* toux* tlxroxxglxoxxt tlxe lengtlx axxd 
l»x*eacltix of XCnglaxid, an<3 nxalce instx'xxcti ve corxxparx^ 
soxxs xviblx coxiditions ixx tlxe l^anjalx, and suggestions 
for crexx.tixxg a gonixinely * I'ural atmosplxore * in village 
sclxools in that px'ovlixce. Tl’he ‘ rxxral hias * Cfuestidn 
■whioix has heexx so jnrxuoli in ©videxxc© of late in con- 
ferexxoes on ©dxxcatioix in E^xxglaxxd, is a hundred -fold 
more ixnportaxxt in Xxxdia. ' ovring to the ixrnxnense 
j.>rept.>ixderaxxoe of agi*icultxxx*al as conrxpared -with 
urhaxx occupations, the much dt^epei* cleavage between 
village and urhaxx life, „ and the hitherto alxnost eac- 
clxxsively xu'han bias of the teacher-traixxing insti- 
tutions axxd ixxspectorate. Attenxpts, begurx ^ xnore 
bhaxx forty years ago, to popularise and vitalise 
the to'wn-'xxxade teaching in the coxxxxtry disbricsta of 
bhe jPanJab, pi-oved inx^^ecbxxal xxntil, soon after bhe 
War, school fax*rxxs wex*e irxtx'oduced- Of bhe areforme ' 
recoxxxnxended in the px*©sent report, the most irrxpoxt?- 
axxt have to do with the tx'ainirxg of village teachers, 
Xxx selection of caxxdxdates, xnore <5onsideration should 
be gix-exx bo health, physiej^ue, caste, and donxleile, 
and bhe duration of bhe coxxme should be increased 
from O months to 1 8 or V^4t xnoxxbhs. Appended bo 
bhe x*eport are a useful coxnparison of rmral sfsiehce 
beachixxg in primary schools In Xr«dahd ,Wibh ^similar 
beaching in blxe :£*anjab, and an :accobmb of a new 
School of Xltxtral JEJoonomy at Oitxr^paon, inrhere sbndctxte 
are brain€»d, nob. for beaching ip >.^ehdoi«, \ bu for 
moving fronx .vitIc^ge.. bo yillage* ahowlng. prac- 

tice as well as preoepb> how tftSesF people' ' naay hhprove 
their cohdibiona of life, ' 
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j,»c>f:>xii.l^r •fcjf«fcciiC>i<>jm. -wo^ ^jp^oici.ll>^ fiw»sc>oi«t"tio<l -wC-fcl:! a. 
cCowjfjfall of irain. Ilt> *w«ws said tvfjta-t. im XJSi 36 a Isattvlo 
feotvw^oom. tilxe. .]£.Cm|CC*» f>iroc^s amci tJrx& roTc^ols io 'VorlcsCjtir'a 
fcjr l^oa'vry^ fall of raim -virliioli -fcoolt 

jplaoo oxx -bl-xo ovo of dLa>^. 

Om. t>'t:;k.ls cla^ CJtio of a xvliolo -t.lii ro'^ix 

O'V'Ojr -tlniLO sl^ooldov*^ loy -fcVjo ri^lif/ liamd, xvluilo t-tio im~ 
cxoii'or- ertjands iii f-lio mciidcllo of tho roorm a^i<l 3 re*f>oaCs 
ffao ax>x>oix:xf>oid -v-oi-sos, -will fonm -trlio fCx^st- lofcf-oT* of t-l>o 
snxmamo of •felio fixt'-xa.x'o lixiRl>ar\<:l, if it> lxx’oal<,es, t.lxe% 

Cmqvi.ix'O*: 'will oovor- TIjo a,|'>|>a»-oii-tly jutoamin-ica:- 

less iSbddif>ioTX f.|xat> flno i>ix>s of tHo a|>|>lo sliomitl l>o x>of 
i»x 'watox* am<i clnxmlc, for* xvliicili mo i:'r'*a«om if-s 

fSfi'vexx, l>ot>**ays t>lxo olxar’xm. 

'Ooi:ol>ejr 29. 

S*T*. IMoxx'W'JECJsr’s - -C>l>s-ioi*v<^!i*l aw a faix- for* -t.lxo 

salo of olxooso at. fXiAX'toti -or » -Tr-omf. 

Octotx^srr 30. 

^aromx t:^lxis rla>^ xixxtil Nov. 7 at <Jl>ot.worJo, tlit* r.,o»*cl 
of tlxo IVXanor lxa<i tlrr-* to lov^^ “ IX-li>''x*ro '“l^oll ’ orx 

all oat>t>lo foxxrid xvitlxiii t-Ho 1 j otk 1 . Tlxo %»fcyric*<.i ’vt’^as 
X>ro<5lairrxo<l l3»3f tiro HJoxvtii^ of a xvliollr: «lroll xxt c_*ox*tai»x 
jxjro&o ritrod i>oiTxt>«- traditioxr is tliat tlxo t <>11 is a 

XjrT*xxrxt. to tlxo T..or<l of 1 'Ixotw^odo fox* Iravirx^r T'itl tlxo 
distriot of a sava^o l>oai*. 

Ootobex- 3 X . 

f-twT.-i-.O'w’s tlxc* vi^il of Jlxll SSaixxts’ ll>*x>', is 

xxxax*l£:od Ixy xx ixxxixilxoT* of tiro oV>sc'*i*x’'atro<5s iiaxxall>’' 
oooxxx'x'irxj^ im a x>or*io<i of txamsitioxx fr*<jrr* omo soasoii to 
arxotlxox* ixx tlxo fxojrixlxxx* oalor relax*, and tliox*«5l>3r fxoixxt i x r.Gf 
to a pxa^aix ofijcrixi. riflxoso eirxstoxxrs ax*o fox* tiro xxxosf. 
};>xxx*t oorrxxoc^tod Wi tlx <livixxatiorx irx varrioris fox*rxta- -at 
.A.1] iCTallo'ws iix xxxot'o varioty tliaxi at arry otlxox* tixxxo 
of tlxo yoax* aixd tlxo oxxlt of s^ix*its. 

*: 5 oxxxotixxxo« tiro festival aTfjjJoafs to Ixavo sox'voxC as 
a fixxal c^ololxratiom of tlxo i:xax*x''o«t . !Rotfi xmts arx<l 
a{>f.>ios, 'wlxiolx iri |:>x*«rxxitiv<5 JE^x'itaixr 'W*ox*« tlxo «taj>lo, 
axxd irxdood alxxrost tHe orxly, fi*rxits, ai|.>|.>oax* irx tlxo 
<5xxstoixiax*y xritos. Id allow Hlvo is Icixow'xr as *■ INxr t -ox*aol!C 
INii^lit,’ axxd l>ol>l>ixijii5 w-itlx tlxo xxxoxatlx oxxly for aqpjxlos 
irx a tro-wl, of -watoi* ox* stxsf*>oix<l<3<l orx a string is a wiclxx- 
lytfxroad orxstoxrr. .At S^t. fx^os it xvas ol>li^at»>r'y t.lrat 
ox'-ory dxild slxorxld x*oooivo axx af*ixlo orx * A^llarx iSay."^ 

lOivixxal-ioxx -w^as frx'aotise^d l>y stiolcirrg? ajx^xlxx fxijxs orx 
tlxo cslxoolcs, Ixy l>xxttirx|2r xrxxts im i-lxo fix-o, l>y ]|xtxlliTx^ oat- 
attrawTs from tlxo «ta<"Lc, l.>y soxvixxj^ Iroxrx'fr «o€5<l, axxl irx 
xxxaxxy ofclxor xvays, Xrr S^ootlaxxxJ csalxloa^os xvoro clx'a'wxx 
froTXx tlxo fg^roxxixd Ixy i^^irls Ixlx rxclf old, tlxo >a^roxxm<l ax*oixrx<l. 
tlxo roots broirx;^ tlxev Ixasis of im toi'yxrotatiom ; wlrilo 
aixxxxxlatioxx of tlxo aotiorr of wixxrxow'ixx|jf tlxo oorrx w-itlx 
a wixxxxo-wiTxp: farx im a txarm, aftor lifting tlxo doors 
“froxxx tlxo jxosts, it: w*as Ixoliovod, xvotxld oaxxso am 
ajxoaritioxx to ajxjxoar arid (>ass tlxroix^afli tlxo Ixarxx. 

Irx tlxo Ooltio oalomdxxx’ £:$arxxlxai xx (l>Iov- 1) xxrrarlcod 
tlxo ot>orxixx^ of tlxo wirrtor, tlxo jxoriod armorxjt? a j[>astoz-al 
jxorxjxlo xvlioxx tlxo oattle? aro Ixrorx^lxt irx f**c»xx:» tlr«9 Ixills 
to tlxo fold- At tlxis tirrxo it xvas ortstorx'xary , xxot orxly 
irx ^ritairx Irxrxt also tlxr<xxx|afIxoxxt tlxo wdxolo *of l£Iixroj>o, 
for Ixorxdros to Ixo liglxtod. ‘X’Jxis fxraotioo sxxrvivoci irx 
tlxo oxxstOTxx of tlxo rrxastor of tlxo Ixoixso oarry irxjp^ a 
Ixxxrxolx of li^lxtod strxrw aroxxxxd tlxo flolds. Tlris drov'o 
a-way tlxo writolios arad avortod tlx^^ir ovxl irifltxorxoo. 
Ixx Sootlaixd a fxro stiolc was xvavod alxorxt witlx tlxo 
sararxo olxjioot ; wliilo xrx X..«axxoaslxiro, wlxoro tlxo fatxxoxxs 
X^axxoaslxiro witolros lur^btlxorod irx tiro ITorost of I^omdlo 
oxx tlxis xxi^Ht for* tlxoir tc^rritrtxx rftos, tlxo orxstorrx was 
r^ofcrsorvod of ‘ lsoi.irxj^ * ^r ‘ la^rx^ =* witc^^x l>y oarry- 
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irx^ alxoxxt a -oa^dlo ori tlsxo Ixittet f rtNOsoat «alov*o*x'^ 
o'oloole:, Xrx Irolarr-d a M^lxtod oarxdlo wao iix 

ovory w'irxdow'. ^Ixooo oxxstordms ax?o to 'I0& as 

8xxrv‘xv*als of tlxo ISarrxxlrxairx .fxi^ i Ixtxt tlxoipa ara iiaaatxy 
otlxor oasos w'lxiolx aro xarxoro ol»vioxx», ’, Xrx tlxo Xslo of Si^arx 
jiSVxtxxtx w-as olrsorvocC l>y Icirxdlitxi:?^ a dro w^itlx oororrxorxy 
to avort tlxo ovil irxdtxorxoo of 'witolxos arxd fairxos. 

irx TrxaTiy looalitios w-lxooro tlxo li|;^lxtrrxs of txorxdros is 
rooordod, tlxoir cslxaraotcs** is oftorx orxxyxllFxasisod Ixy tlx*** 
faot tlxat tlxo Ixystarxdors daxxood aroxxrxdt tlxorrxx or ioajE>o<l 

tlxrorx^3:lx tlxorrx a farrxiliar ^^rai^axx rito still -ptraotrsod 

arxiorx^; jxriTjrxitrvo vxoojplos. I^ol>*l>los also w-oro oast irx to 
tlxo tiros, w-lxotlior tlioy 'woro foirrxrJ irx toot or Ixod sixlit 
imto frxxj^xrxorxts wdiiolx ooold rxot Ixo tdorxtrfxod tlxo rxoxct. 
rxrxormiixifci, dotomxiixixx^ tlxo fato of tiro j:>or*»orx aftox 
wlioxntx tlxo j-M-xlrlxlo lxa<l Ixoori rxarxxod,, 

'Tlxc- * w*rtc*lios ’ a^aimst^ w^lxorxx tlxo tiro irx i>oasamt. 
<».xrstotrr is diroert-od irx a rmoro xxrirxxitivo sta^o of Vxoliof 
aro tlxo soirits, arr«i ostxooxally tlxo sfxirits of tlxo doad. 
’'L'lxis is slxow'"m l>y tlxo <l>lxxirolx‘’s cjxrlt of A.lt JSoxrls^ om 
N'ov. 2. Ixy tlio oxistorrx of Vxalxixx^ *x. ^ soxxl oalco,' arx<i 
l>y tlxo jxrac'ttic’to of olrildrom ‘ ^ soxxlirxjEt, tlxat is, 

of ^oirxjt^ frorir Ixoirso to Ixorrso fxo^sciacirxg^ *’ «<xxxl oalcos.’* 
Irr Irolatxd it is »*ooordod, tHoxxjKlr jxorlxajixs rxot orx vor>' 
^ood axxtlrority, tlxat.- fxaartdos -worxt frorrx Ixoxxso to Ixoixso 
rooitirx^ vorsos wrlriolx oallod xxfxorx tiro irxlxalxitarxts tm 
Ixrirxi^ fortli t-lxo ‘ l>la<“lc slrooix,’ axx allrxsiovx to a sa^jrifioo 
to tlxo doad om tlxo follo-wixxf^ <lay of SSarrxlxairx , fox* 
wlxiolx a ^>/<roX^ »lxooj> w*onl«l Ixo tlxo a}>|>rof^>riato victixm. 

Itx iViox'ociOo tlxo f^>or*io<l Iro^irxriirxj^ xxlxoxrt tlx*** txxorxtlr 
of Ootolxor* is rof 2 rax*do<l as l>losso<l. lirxttor olrixriro* J , 
w'lxoat sow^iA, arxd larrxlrs trorrr at tlxis tirrro Ixavo s|,><=9oixxl 
virtxio, axx<l aro rose'rv’'od for tiro oix tortaimx rxx>mt of 
sjxoe^ial larixosts, a simall C|x»a»xtity oxrly Ixoirij^ siLxffioi*^i3l. 
♦ o satisfy tlxoixx- T^lioro is a sxxyirx^ar ttxat if 0<*:tol><-*T* 
rxxillc, Ixrrttor, w-lroat, and larrtlx oorr.ro tojcfotlror im tlr*' 
sarxxo disix iix Ootolxor, tlxo disix wdll Ixroalc. 

M^ovezrxlxar at, 

Atsm^ Hjx 3 ur.^ow^«, Ar-.!:- 4 S>vxT'>j'*irs* 1 >a.’V'. - -A fostiviit 
orifarirxally cololxratod om JMLay 1 , xxrxd aftorw''ards ixrovod 
to INTov, 1, a fa<?t wlxiolx irx itsolf -worild l>o sixfHott-m t 
to rxxalco it oloar* tlxat tiro C,'*lkxxrolx Ixa^l talcotx ov'^e^r a?* 
oarlior x^ajs^air 00 loir rati orx wrlxtlo oorxti»xrrirx|^ tiro <*mst<*mi 
of li^lxtirx;^ tiros orx tlxo Ixill-tofxs, TPlio roasoxr for tJi* 
trairsfor<^xxoo rrxay liavo lx<^»ori tlxat rxot orxly w’-txs tJi« 
ovo of JNTov. 1 tlxo jarre^at i>a|u;am fostival of tlxo otxlt of rln 
doad, Ixxrt al«<x im all |>rooalr»ility it, rxartltor tHarr 13 <xlt**m< 
orx IVlay 1 *, W'"as tiro Ixx^irxrxixxi^ of tlxo Ooltio yoar. Iti 
tiro Islo of jVfarx tlroy s<s.rx^ a sotXK ^<rootirt|cr tiro xlsy twj 
tlxo IVTow V'oxxr. Xtx IroJarxd all fxros w^oro «xctirri;?**isli<‘<’‘ 
at JSarrxlxairx amd a saoroti fir*«=5 Iciridlod from wlxiolx »iJ 
tlx«> fxx’os irx tlxo Icirx^^doxrx Irari to l>o rcslijigflxtod . It, i:a 
also si^xifxoarxt tlxat tHoxro is a moro frot'i^morrt rxm 
vario<J ^xraotioo of diviixatioxx at tlxis tlrarx at a.rxy ot.ls 
fostival of tlxo yoar, 

ri71xoro is a srxji^f^t'wstiorx of a frSarxxliairx sxaori.fioo im t> 
oxxstorrx rooorricxd irx tlxo jxarislx of J^yTxxrrx w^lx<*,x*o 
Ixortto’s slcrxll w'-as i^aily doooratod viritlx riolroxxs, fast<*m< 
'orx a slxoirt. yxxlo aird oarriod l>y a, rrxarx oov*oro<l w»< 
a Irorso olotlx. IS-orrxotirrxow tlxo Horsa w-jas lod l»> 
olxairx tlrrorxfa;!* its lif> Irold Iry arxotlxor irx tiro | »m 
o«»xsioxx l>y -wlxiolx tlxo * Ixorso * wraa oscsor-tad frorrx Is^n- 
tc> Ixoixso. At Olxostor a similar ‘ IxorMto*’ Irrxow'tr t. 

*■ Old Hol>,’ w-as lod alxoirt tlxo towntx from All ?*<»>« 
oixtil Olxristrrxaa. 

MToxrorrxtbor a. 

Ax^i:- OA'sr, X>odioatocl Ixy tlxo 3HU>aricxarx 

to worvicros for tlxo roj-x^o of tlxo doad« X»x, 
ol>sor*varxoo it i« ra^rlcod Ixy tlxo r««l4fe*-ici.iir of aool 
Ixtossirxjj: Ixoajrxa, acxd otlxcwr oxxatoirarxa* irxolxicil irxjir f.lro r* 
arxd ajf>|>lo orxxc»xa arxd tlxo lij^txtinLS: of firoa w-lxidr <*» 
o«x tlxo jrxractxoos -of All Hallowa. 











£ 'isLnci AcA<l«£iaau4£«». 

/;/ ' ^ ’ XJiiiTJooTs'. 

S<4» Ooti- 11. Col. J- 'W- Crlffosr^ = XjfSnfiM&a 

«tiantdl xa.iera.-viol«9t/ i>lrfc€»tio^5ra,i3Fliy', A. dLo- 

js03rij[>4dLonu i^Aroa;:^ of -tljLe* -fc-yoo of lj}:iot>0{2nr&i>luc <iool>lot> 

e«»3ct.oarJBiH>^ ItTxo-wx*. x-«rj>i;cl x*e»ot>ili«iLOO^xv» ir». < 1 > 

A3ai03ri't3f«». ^fcacxd <.25> *:4xi.«fc*-foe; efen.ci ockloit>o» cwro a«1t>a-tii- 

t:-x 4 .t>o<cl fox* -tiffco o»*cli«x«fcx*y oiro-WTo «lxx< 1 Hixx'fc 

cioxxl>l€>'fc«i chx*o tilkoxroforo xooj-o oa? }o€i» f>jrOrn<%{>o.'r’on.tv 4io tvHo 
oltiarjc^-violo-fe -woll t>o -fclrxo ^i»vwfcl jgt]t>oot>x*xaLro . Ooxaro- 

>4jt>ork«liT3t|^ of fo<;o,l loar».j 5 t-lx 6 * fox* 'fc'w'oof.y-oxxo 'wo/v'o- 

K5xxgrt>lxei aoro ^ivoxx, aa •woll xjwa” x*aci.ii, -fclxiolexxosaos, ot>o-, 

t'ox* csoxx.atix'XJLC'fcioxx. -A. ooxxxorxtv 'l'X:«xr»«;^a>x*oxxt« t>c> f.'lxo xalf-x***.- 
v-ioloti foir xxao -wifcix loo»os=i it» clo«ox*ifc>o<J, ajx<l yxlxoto- 

s4ri*aX*^'®* "fclxo »j>«>c3tix*a t^x'Oxxesxxx.itit^ocl l>y oorf^airi 

Hlf-cwra «tx*o gji-voix. H. Ooo|eolx.ol<l ^ Soxxxo x*ox-n«.x*l!C5% oxx 

. »lcl oV>j«!»o'fci*v'os. Ooxx«A't<x*ix<st>iorxal dox-tex^ x*ofx'i3x<ot>ivo 

lodiooa, ajrxd •»' fox* -tlio olxjootivo of f*.n. old Jt<.axxx«- 

( U'ri tvolOMOOjxo «tx*o jafivoxx 'wif.lx Ixirttoriocxl xxot>o». 

Xlxoxxxxus H. Coxxxt: a.xxd Aaoxl4:jx voxx. l^olxx s Oxx t»lrio do- 
V t'.lojxxrx^xxt/ of air>oo-fc«M3lo» ixx J^oxxdoxx fx*oxm ±. 1 x 0 oxxd of 
t «€>ve*xx±ooxx±lx ooixfcxxxy <fix*e± ^xafraoxr oxx ±lx€> Ooxxx'± 

lloofiorx >. l2lTXf?:li«lx » jXfe»c:±ao loa txoforo l€100 xxno 'vox*y' 
»l>orfoo±ly fexxoxvxx- ^A.ftor* t>lxo C^r-oa-f f»'ix*o, liox’xa tsf^xoo- 
«*lo« ^jv'iflx x*ix^id exxxd xvifcli fratxxix^^i -vs^oro exdv'ox*!;!^^^^!, 

i*i loaflxxxx’-f r*axxxod arxcl lxitx|aro<l «|iioc?±o,ol«3« Ax.jxfxcsa.x’od. 
li-wt (>ox'io<i 'W’i±x»os%«od JS'lax'frstxall’w ixx n»x‘o v’'oxrxoTx± irx 
itxiixx^ axxd £>c>l ialxixxpc a xi ixxxxlxox* of »vxrfa.oos a± ±Ixo 
iri« ±ixxx«5, 1*1 ±lio caijaflmfooi* fclx o<3XJtxxxy ±lvo l^oxxdoxx 
t Ix^Tajnxo flxo loadioj^ wj>oo±aolo ofif.ioiants, a« t.lxoy 

±1x0 ±o*xxi.>Jo s«}poot>a<*lt'fc* xxrxl ^<*ry olli<*io»x± xxo«o 
**-<*±xxo1osti in lxox*rx xxxxd s±o<>l, a.xxd l*3«.t.l»ox* arMi «±c3*3l. 

llce>jr*Ht x»xx±*xxi*-xlolo olxjox^lioixw t.o W'oila^trorx’M }po**i- 
r>j>ic* wj>tX3t-«.olo« txat'o t-x-oafotl- Tlio *iixxo±o<:3iifli c^oxx-tixxy 
41 <4 not' fa'V'oxxE'xdrxlo ±o t'lix' ixitxjHt^r oxxxf t«ixrx«i.»x ir» l^oxidoix. 
i !ar*|^o «f>oo±a><ilo ffiM.sto**io*s al±e>**o<l ±l>o lxo«it>io»k of ±lto 
»**<_• tacilo 'V'oridorxa. 

I>iar'y of" Societies* 

’ l*'itl I> -4 y% 0*'T« •»SCi< 

. .« CA.I'KiN" <»§•- K«X**'4«»3 i» I* - #XlC>I**3«4tHrr<S <>«4 X St • t 

ht 5»-«M i**X f <•»' >*oi«* *»<••* «Ti»tX ffct. — l< : 

I 'K' •»*' 'H/rt'.r t it« — - iC. <•- C7M*’t «. : 

• s vi »*.-j » j'i'X' <**■* IW T.3»»* ‘likTr: C* •i**«^^»***' **» 01*1 SS**<rt.4t»ii >, -*■*. 

i '« ) t Si' tvi'* ; Oy «!>*»« Milo lii 

1 V »♦ /M- 'I f-VTTV Ofct- 1 C^l ilt-i'JtfTi' «»t' »-»»<'♦•>, JVl O. f >*'. j\., J'*'t fJ:*\**<'*n 

.!i.f *1. I*. : A«i l'Gxx>i'rir*»«^Tiij'tl t^t-vuly «*rfclfc»‘ A.i»1 i«.t 

<>5 XXefcir*** *'*f‘ M <’*Tt*i>»*M*Mt’'<:rt km***- 1*. ?S. 1>. 

t A** J r<;»*- 1 1»«^ 1***1: ion of ¥Ci*o>v'f» WnijiH 

I i'MOfsmiojr Alt.**t «ftMXXVk4« •« »t.T y'OT'i-os*. — • I>«*n»OTi»»t »-»t.ii»»* !»>- 

n y. T. .»**.rv4« «>r«* xx^ivic**^ ro*- <.n»»x>T-«>s. 

■ s Oox-i^Xj*.**: osr «>*?' 1 C»w»i-.a3«t», «t. ft. ~ fciir' Ar-t..l»**T- 1» : ’I’lto 

I Of MwTiniMt** f***M»t, *ta+ on 

t>y- *x»*5«S*o ****** - 

--ii'"! -rion **».- lis,»:*-TrM.TC’ A*- *Cm* 41 ?« »c»ei»« <I^ontl*yn «4- 

• > ' l*f**f. fc». I'aj-lci-i- s4mil»-i ; l*ffiii t-ion. JSyjH.f.onniK *n A nt-or»»ol>i !•-»<. 

• )i rr’Tioe* <*■.- C7t« KfM KKio* Cn-X I'viHXit.uf.ion *>f CJ'ivil I'Cint* «<>.«• 

JP-nif. A- Iv. »»*>>• I Ji'Inid .li-it.« t:!**?!** l*iwXi**i».l 

A t ^ ^ 

.ftt-rto^E ojK vw l:CtK<*< jm-Wkio* f«.t, XTot^^l sat 

K\ *<*'> X‘t. fXownXx'o^ r *i»i KifwM*** of C i« I XtA*ilw*«.y C^n<i.H-*ons«- 
\ < tt tr.^irt'RiK ■fjiX'WsjRAJK-v A=< «* f *»* 1 1 ,« »o* •! ■« 1 « Ai- tSkMi^xTBCT V <Olo'tnioaX ft4«*ot.ion>. 

‘ ' t > I «’•* r» »wr «-»0^ Xlf »9oX«A*o<*A». »!»!»*** <l«fon**aX ix*ic>* «.t Y. — -IX. C7. 

V.tt. ri4»ntJil<i : jMIcmtinxitcsAi in O**.** 'Woi'lca*. . . t 

■"-I'l i‘*,'-rtoM o»~ JBi.vecrm.vcAS. K wr<**»r*ii<5*o* »t.ncl«-rit^ J^*otlo*0 

Ai'STiMi T'Orifr Ooll«?>c»-. 5Nrown»i*t-l*‘-«»i-Tr>'no>, sxt T-l-J*. 1>- I*. Wn-r-BOo*- : 

iv*-.' « n'*>l<*ol*<iLUo*« nneS Xl**' l*nl>l*o. 

1 vv.. (tk--j4TKti. Amvoos A'TXiJM' « KMozre^KJSKM 13oi*in*»#*r"s C^l ol >, yf 4»zzon»^«fcm->, 

~ I ft. .X. H. a. X^rixirirmo : am «opH.«l Xo 

O, W. *roo3koy : I-n«nxl I»3f*o- 

Afc K- r>r, li*- 1C. 


Saro'BtJXJw «>»• f >tftrvi*K*T7'rve ojr MLxl«is»* IfcCascsMAiwrcJA*- XB-*»«i***ib*«A**- 

ifAviwooSzitKM* AUd aX'Ucln-nXj^* HS*?ot>lc»i^ fTtf *» wo**wfcX€»'‘»jrpo«»*Ty’r*»?>* at. a. J*0.— - . 

• xNT. .3, A.**rjr»»fc**ox>«: : *>!•*« hzacI t-lnor- **i*;ri?«*o**. K". "BE. Smtay^z r 

'3EXi^ts3t%<^a3id 3oT-4»»4jf 'fco 'r«.4ai>la»*r X>i'c*wifc«»*l Ai-tMaj* UrxMlMriirTOiario. •— . 

JP^-TMufle** An* <X £.»<.- ion r — *1*1*0 XJf***- oJT XJaK'jLKMa- JSCuuoacido 

lx> JFL. 

3t*»«rXJrl**>Taa nv Xiyxxrvxmst l**<>v>XTr>«--5rMisr'» <l.««,Tn.M»'Mlzix‘o lX*‘»iafttlx> CAls CUXtlWifiPi^ **} 
‘t3r^eK»l<»«3*o£citfCX* J3j»XM3laen«t.O»;>, 4*t> T. — 'T- M^ukorravracn : 'JTlso l:*xx>«p«ot»» A»<1' 

<Xfajpor*t'Uixit:««»M oi’ Yoxm** »'o»ia»«ix'yT>*»'»** - 

3oviir*x*'XfiA*»x'*ea«.>r XTmion «»jk »H< x^j.acT'XJKw CA.n4>-unr*x* — 

Vlnitct* tio Oj"<*y<loit a'omts nncl A i T'-X*o*-t., «jf»ei X.r> "WlAi 

Ox*oydoci. 

JSXO.V/X,! TK, Oi'-rin-km' i2s*. 

'CAJt«J*aJtT'0«**‘t X^Atx.owonaJLi ‘-VI. t*. x’jijki-v < a <>>:» Oat.v’-oo- 

<«u«lk Xj«.l>f>i‘«tA>T‘y>, nX 3<s. — Kir- IXnt.ht-i-rox'tj ; 'l^ho »Sr».«jrfiry <>^f 

AXomio >4iAd<»i-. T>r. X*. A- JM . I of fc^tAzt Si4t>lo^ <;};u*A«*X'nu'k 

M«iv*.lM*»*ios*.~— 1». M, K, tHn<rlc«'>C't- : <>*» tl>»’ of ss. foi* »i 'WllHOA •, 

Ax*l>*i****t.n**. 1.. IX- OT*tty : 'l*»*4-oT'«*f.tosil <Joaj.viirtor'»t;i«»r*« <3or*<*i3r‘ritiijtf 

— .-1^, A. »1« fimyi**^ : Kol^^on fix*' 3BCffS»ofc «>r 

o»i Xl**» AotAk-t'-loo-fctM^iiie: I>ir4<Tyk*ltJt'*s:i:*. .J. i:Xii.iTjr*'*.a.v«M. ; 1'l»i-'> 

3B:i*«<;Xn«>zjit« of K. IS. W*x4.>*oi* : fJiai-a-Mit: 5HFMAMn*-*i«nr»or*t Avifcli u 

C3o»*»T.*tA>»* to Iw «ro-»w wx-»*.Ax-«*x£x>i.i fey/ **He 

tsnltf : 111*. IX. IX. IXm-'t-T-r-.. ; *I*1*«- r»’*-oii«**r*«.t.ioi> of eiftcst>T'cym«>«:iJit.*t4c¥ W^w-v***-** 

in n feSfa-ntifiSt^a imr*. IXt*. 1 >. CJJ. : t«Knn** l£*£-i4iw»'inn*'«fa^ oix fcl*** 

ISrtntXlxklc' of A.lx>l*4V -- J>. tXXr-t-sot »o»mi 

of Wijr**|e:«4» aoo«»i Aox-ltzl**. — I.,. A* .XVi**** : ’IM>« 

«:lo«* «>f Ox->*ife«. jr, R, XVilt.«-*x* : A oii R»TWi**.».»xj»jr*’i* 

l^Xxixonon '*“<•»«> SMr«»*» IV. I.. C.J. Sf<a»-««x»r. t CXx* Yox**»juc*» 0*:its«3T'i*k' *o*‘ tin* 

-C'«>j*v'«-*t*j*r**x»**o of l'"ox**‘i*'»ir t«4or*H*.'s a*x*«l Vtaoix' OoxvJxx^?**!:****- 

Rx»'ax- C3r>i„«-»6C5» <*>• 3 «.'*c* 4 f®o**** Of Afc J&. TT. "W. .1*. X.«.wx*x*iie«3 t 

I >*'moxxMfex-4vt.lonM of S^xtxKSc***! c9x>***3»**i*>i*.». ' . ■ l. ,. - 

I CSV 303x.iBf ’-ravxt.'Ai. JSMiki^xxcxsxx"* CIxxfox'rx»a.I «.*: Y- ---Tria.n 

»*.r*a o-Oxmi* i Iliwolxixwion c»»» 0»>x* l**-or*?'a*«*io» tX-oxi* tx 

lV».ot.vir'»-*'*M Roim. of Vi*'-w. . .■ 

f x.x.XTM*Tsf A'TXJco K>*« *x*« loiEitx T««x taSooi iB'JTsr <;]M A.x*oiaxf»4t.<ix~ SxjHr'4,l<»x»> fat. *C?*iot>xrxc5 

Mt'X-vic'*.' lloT«»xu. >*»»xrl»i*4«t.«x->, at: Y. *1. X... XT. .Oooixwx-/: An 

Ixix-i'at.iKat.icii* «.»f JSlt-'otx'io in tlx*:^ Ixniuat.X’y- . 

iSooj vri-'V' CSV C-Jn tiMitJAX- l»3I>*^^*'mxr <. Vox-J<t<tii*'t* t4**c:t.iorx> fat. CXx^oat: xv orfcnex^xx 
«t/4»tion Tlot.**l>, t*t. Y.l-~>. W. lX«iir*: A>»t>t*.**tio« axxd, it.« I nxltiatarta I 

Af^jikixc'xxt-iorc. . ... 

II w A *>••■•• *xx*» XJsi'iiXSVJcx-:** i >?«. Wot ;* i-iTTV taf 0.*Hx5*<*.*. lXjra<Tfor<’i>, nt Y.5t*>. 

A. 11. : 'film-* IX*Mu«»x‘»lln*^ an«i 


ti 


XjwMX'jnrtT'riow 03i<‘ Wtwoxtx «»»««»*, at T.34> 

T ir>tx fen* OdK^nAltlfy «.u<l Iixvnnt.ion. 

• Wtjre'TEirt'v* K»v Jrir*iei»j«5*»*ie ClCnj^mxxi«>io*cy y*t»nt,ion^, 
““ * “ of X^rliaxiikxxxt. 


t* n tiler t AL.t*t;txoi*i:t.y 


Oi'X^owBav «Y. 

t, rsv 1Ult»*«<7Xpa«. A«r*» Oi.n«i-**v l^<*i 

I own Pc>n«M>fx-a«t.>. A+. W. t*. I^-nwton t ow 

'V • 'S ee. 


Y*t.’^AV«rr>.# 3", eli-i-itaKn 3«>. 

lTs:«rr» i*ir*r>; **v At x'I'awik^, at ft. A. lji*x'in«» r Aelxlr'«>a>*- 

l-ti»VAt. 1 sjari-rr'-m csv Oiit; vt liixjni’Aira, at. ft. 1 -5- — X^'of. H- T>- <5aH«*rx<ia-jr r 
C sr^rnin-^ C'<*nt-in« ttiy in flit* <71*aii^** of Wt4aut:o ft'Otxx tso 

Va£a*nr tX'yncJall l.<e»«'f-n »•**>♦>< 1. >- 

I T«’«'rr'«‘x.’'i'i*>t» o»* ISi.nt'Tato.ei. IS j« at Me »•:««.« <3'C*»T‘tH - <at. 

Miillantl llot-etl, >f nnt.* lx !.*«■>, at. Y- — .1. tl. WillUxma r 01»aiirn»aci*» 
AcitSx ***'.«. 

iMam'i-— n * *M «>x* TCi.n* -"I 'm niAt- ICMen >n»tKK.a ISfittland Otsnt:r’**> <1^*^ Xlotml 

M<»t.x'(*|a>lt*» Jit. Y. — y*. W, tl. liiiiin^ca ; C‘*>>aii*m»»ri*« A«l<lx'e»»ia- 

ItovAi. I'lii »i*< * Wo«'iK'rv *»K Ont'ia'r ITm-i'axxs, at. T. — T-X>c».xxxo«»atartt.tjiort 

t>y tVilcmt* l^iot4>^»*iif>>aa. of a Ni’*w <'i»lo«t* I***o<*.«“aK. 

lCi.ac”i*ax4 ‘.vx. AaM*44'» A*rioM i«h'»xx <af XS. Ij. TW. A, ®«^fVt4CM^ 

llx*x-4aa4x. Ift WaViXj, MlTV-r*!, W.d. >. — JW ina <lli«<lya tTnf31.<>fA : ’TTxa fe<fSx»«Ty of 
Ift*!*****!*!* I Mi* l4<-aiTianalxi I* — 1 >«smonKt>i~at.it*K IClntrtx'ifMl A'|.*'tMjt*'«t.n«. 

A T% o<rr4-*»KM »T. 

• Ma-riTi- J‘f« iM i***' 1 VTxt>:x 4 'I x»Ai. anj,. C;«xc;m'v >S»X4X ixcaana fat* 'Towxx Hall.. 
A4*4-X'ifx#j:t<»n>, »t lt.»0. InfOK'xnal cl4*.4.'n*4»ior» on IXxHe^Sta and Hx'ioTtxjnn.ltTnts'. 

lx, 1.4 vxiM-.v-rxi'ii* 15M<*i?a*c>>xvx>«« * W<>4:i,tC'Trv 4 ?Ci:*-v».e-aMt li* <?4»ir»*.3r«*(> <at. N4:>x~tlx-li:«wjrt: 
Ooaftt. l..ij4r1x.tS»*i.r iS*^X‘X »o*» I lx* >3*» \v'e'«at.l4»-\xfxon-*T*yn4'>, at. Y. lA— .I. T.*. H. 

< !ooj.» 4''X' : An lnx'>*Mt.ii«;4it-i4>n of IEl4*4.-tx'ie l..t>7lx t-xn^ in t:lx« lC««ini4-Ai'iw*5 
I xx*S4xaX T-V- 

v.*e'ievv- «►»- C^tix*;!*! i« w t. T isi m C>r« Wfaat.lt^ - xxi'am - TScne* eSn<yfcio*x> 0*1 

Oi»4'i*nic.*ai J »*tt:t.xxx'»» Tli.'at.x'**. Ax-x»xi»tx*ong* Ox>11atr4’>, at. Y-»t». T^'Of. XT. V'- A- 

UfiatMa- I Hf4»^.4.4nt. I ion^ of t>»a F*ar'4H.a*x'ti»’-a «ir Otilcn. 

X’‘a»xax>.w t5«M'x*i:i'>' < ieiln t.l-v wif.lx BClov-t.X'* *nlat#*'-T‘«' »kn4i f *nyM>»it-*>xn^* nVat^Ti-nlfal 
ftSo**J»>-t xO <Mt Tsi»'t.l*aint.>ion l*oly 1 x*«*rit.xxt.*''>, at AXZi. — tTMadns^aioxx 
ox* ; — I'ln- c::^tnl»4-a a sxt) t*x'»-'x-«''nrion of T»it,t.ixxj 2 C- in »C lt-ot.*:*o-«ianrwl toil SCI xolte'l, 
l>. ,t. lkl«iO'naixKVir>4xn 4xn<l A. Vi’. Tl«>tT*«*mall ? On ttn--* JSll4snt‘. or CS^Stoiela 4.U 
Rl*-x’txv*-r>«*i^M>*4*t i 4 >n of Wllx'-*’!- fx'tix** trltlx-**!- SSit-rxxfct-s »olt»tioxxa, S. W«urvtloa ^ 
I'lix' lTar‘41 »»«»«.'« of lCl4'4't-r-o-4i»4iX4»aft.4*<l ?<i4-K<d, 1>- d- Maowexx^clxt^ati axxd, A. "W- 
114 »t' l*4.-*'w4xH ; Inx'4'«t.i;uc*i.tic»jri*4 on tlx4' lS1»*eit:tv>- 1 ><31*o»ilt3SonL of setllV’-e’***, XS- H. 
HUxn i«<ai‘. 

' ' _ j>' 

V'^ Jsrov-KirtMen. 1. 

Rovai. M4a;i»x-x--. x»t .*,30. — O. W. i;ticsT*tur<'l«4>xt and. If. O. Ol^lJklln. r 

rtofb X-Ray la’sv'44la of Ir-on, Ctoixalti. ISIioIce»t. and Oo|:»i 3 «re T>«*.> A- a#**ll*»^* 

■ ~ i*x aatiisAtloxi of laxtiiSt'-Otialn <Jsont*j>o*»xai.M- — -T>r-* d. SSC- 

^TMVtxlnu at". 
Rrxndtay z A <Jx»a«.-t:it4».fcixm 

I.** ... .-T - — — f *et./»«»ra tes t**: x*«K*d liri Iff?/*' 

4 *xi/v--' 1*. «. JKatnxxani : A Oont x-itmf ioit fco «*<• *n>aory">ol* ITnr'rsrjitjaa^fxiwxt.Ui 

CTx'vatalw. 12. R. 2WoxxUi*» : An Amf*nT"n Matrox- foxr IdaAaxtt'In^ 0«Ufjrx*xiifj« of 

xrnJ xr XTitdx T*'i'cxiixx«ix<'y. », Cloidatrc-tn : Xn*e< TnUxxattoa of .t±*» BSavtXx'a 

1M[ax^n43t.it- l-'i4:^ld on Klv'cfcriv 'fraixatnlwalon ixx titx^ ljrr»T***>r A±naoap»x4f'«t;^ 

T»x-of. fcS. R- Hlinc't' r 'I'lia * A4.5t.ion ’ of a»x TCIemfAornaiJtxwfiio ***»4?dxl-— 

IT. A. Wilaoi* i Olfcawiortl «l€txxilttvx*4n*n in I'tw Vapj***** of a X iTixtSoiro of 
untT Unaat nirat.***! lT:v4ti'oc;ax*1t>oni». — JBSu SET. .Ooviraui t; ']F±ta JKflRfctat* 
Oastitxv* on tin- 'I‘*-ixxx»m-at-xxrt- 4*f t.tio TXnnear* Afcjcr»os»fj*».o**?k. XT. . T^lnol* ns*d. 
jr. C.% Wfcimaon : 'I'll*' Kn-otTTxsal Oox»dl±io«t of Sa«»*f#8MC>^ fl-m-ins 

A<Taox*i>tTon of tSaae^a- l»axrt. fl. KT. A- dt* 

Witvcftir^Ki. X'inJda ort Oxxw«'nf. Itmm n '^Tl^-anntrion W -lil* 0 r%j# 90 ir*y 

arnl O. Vt. Ar*c**n»- : '!r»»o Tltofftt*** O** C3 ml*-|*p«». Momiat jkfn xwd 

Mitn'ona CSucSd/x XT, *C. ArlaTA And «. r 3t;r*Atd5«xr^of TriD*.irt 

aCfl*— T:^*crf. -j- - ■ ^ . .. ^ 

RfealrtlRy of A T1/-IJ 


Tar,,Jfc.®'viv And AL. d-. X^ofadyltA r !nM» tTtowiittty XCotldici. TtMlwa 
-IMilT V’wfc***::, ». ^ X-'lcAV- Icr « Rff» of 


:rs^o. 30r7«^^ V<>3E.- xassi 







t^r*c*r. J. CV Mxst^xMruiLTi 'a.Vk^ O. C«^«)V)nwt>c»c) ; rrUe 
of ^»t«ti<»it.(n. l*y latRU ls»|aw4««c| XCl^^tobrotYil: — r»r-t»r. J- CJ. 
Mo-lit-Tiiifxn ttiirl A. Al. 1. ^ W. Tn»« 2£«>««xkiArt fk>»' t,Uw 

«r ’rw.rifettlijtw.— J*i:*or. .J. O- MoT^tiiia-n^ ft. n^Mi Jfl. : 

IWtiMiotio of Of'V'Mfcnlvt xit ASirte «.«<! OrMlT»tiv»»»». 

/.* ‘*** R,, «luc1 a. <3. JI)>ur*t-ota ; Ir*. v<*«1ii>fM.t.i*»rj <»f 

-.^l.*»c»i'pfct«>Ti or WiitMJ- te-*> witilk r-orc*i-«»Tio«‘ to t>lm of 

fcii« IMTt^o?- ^l‘**-or. *>. t-. 11^ <3. Ti- li-wtoii. «wl Jfi. W. 

^'Amwou : On tl^c* in*)Mu<:^no4^ it* Hollti <JMtjlio»l«* Fta«.y 

f^Wti i.>nr^tn(+*r»tr. — r-:jiJch. A, Tito«^lMoti : Aiintv«i»^ toiil I *!:*«»« 1 test i * »ti of 

CJt«jt^jroT*1^ friSnort <»f I’imow <»f %HL»olc W»»1>it*. — l^r-of. C’. V. 

JjROyw i —— I't'or. .1 . rt. : 

Mot.ionxof' jR3a«>et;tx>nH in. l*f. 15, 1 U. ,J. Wotxl»* ; 

X>i«tr*-H>titlion of' J^lootrTojiH in ** — W. W»-»t. ft. ff. Mxill«-r, ntnl 

: Mt»v\<li«L*» oti X?" 1 ti Oi>«i to*! tit.* »i.n«l T»l»ot.,»-»'^t'H^.it,.it*nt i» »n. 1. Intno- 

tlinslsion, W. ami W, : htt.ntli<»i^ <,ti F’looi'.'-Hc-^'tn-** «nrl 

xonMlt'.ivuA.tioti. XI, . ■ JK*I in AtjiifonsH f^olnt.««.»xi. - fX. I-f, ■M*tll*5r: 

on X'ltiof****.***!**:*** Jtncl X'>i<.jti »M*>riMitf M^it.ion. ill. X’liot.o»*«*n‘*tt i»*i*tlon 

nmX P^noWi*o<^noe»..-n^T»T'ot. W. A. ]lon*>, T,. IXoft^nt, mnl f,. .J.T»-i: 

OTi Mit' 01j«'t)ur«a4>r9r.of t'cMi,]. V. - 1». Wlnt^' Hii«l tJ. Millinjjrton : Tl*o V.^lonit-y 
<>r i(S-JP«T*t inl^'K artTt^f |>»*t4»inx tlii’<jn(.lli 'I’ltiii ^’nilw. — m-of. CT. <S- 
'•■ z <<c}' ’On fXm IVf Mom^nl. <ti i.li** ; (/*> On •t.l»n 

* *^l*»**«-Ofci<aia lMliEMirTt«;tio XG lunti-otj. 1*. <_'. A !l*-n^ and O. >r. X Hr»Ml»nl w<a»<i : 

Oa'ba.Xy’t.i*;' X*»<ion»iMjtt*it.ioii of < X^iat^oiir* At-<‘r,alf l^*!* vtio 4»t. tli*» Mnr-fnn*' *>r 
y ai'iotm MatMiit«. —IX.- tJlmplin : 'rT>«* Mot-j^tion of <:;ai'l>on 'lVt.njto1d«n icl*‘ at 

’ l^ovr X>r«<«UKni-«p*K t>y Ant;ivat«ai t:marooiila. NT. .V. Al»^t:.t>n <in*l .1. W«'at t 'X’ln^ 

" «t:r*-»i<}tnf-a of a:ox»».a!i. - — H . .1. >tc>atl<lmlv and II. M. Omv«- ; a'ln-i €»r 

.UniiMa'Atvin of Alfdiu* X*ant.ifl«n fr-on* XXiidnim . f 't-of'. W. E. Citn-t.irt and 

A. XCac‘V«*y i Tt*!**; of fctn* Karid tS|Mft:*t.r*>»n <»f' XXalmin. V. 

X*cof. Mr, A. Konn, MJ. 'i\ A. IViwm-nd, «n«l d. A. «o<»tt : Oa««'. 4 »nv. 

In-iMtilc/n at JFXXkI* Ii»i-*-Kfint- nm. l^art. I. I»fof- >V. A. Jlt*iin, I ». M. 

4 , XJ. JW. tStnitrli : <Xn.a4>otta Of *ntX»nMt.ion at }X«>j;l* nr »•«. X*m-t IX I i, 

. ^*' '®i-*'ltiil;mnnmrtyi ; in t7i«:>nt4 on Moattfi-ijix of ].>it:;lkt. in C'*olloi4ti«.l 

* «ol«t,io»x 4oid 1. Anal- Koi and tlfl. l>i'. 1*. K. «litiw : 'X'r-il^o- 

.Elnnfct'itsi ty n.n<t X’rintloti. i V*. E inoti-i f.» fc;;v dn** t«* A li-- f>I« i-wn 1 

r*rof. O. V. XXatnnn nml K. tS. -XC r-mlimnn z T'ln- l^i odn«’ti«.»n c»f >■«•■>» IXatlia- 

fcionw l>y X,i#<lit. «cmtt.«*T-inu:. l»nvt X. f^i-of. XI. I.,. < 7all«'nd«i- : fXtsoani 

Xal^lne and Eonatriona «<xt.«nd4ifl lr>y Exi»t*i-»niant ti* 4000 ll>./«ct In. 

and, 400 * <J . — ~'w , XX. CJ. 0<j<xl«*- Atlam*< ; *X'Im» lt«ft-aot-i Vf» ]rid*>x of 

^X>’. dottnaon : 'X’lin IXaixl of t-li** Allirnlirn* Eat't.Ii Ilaiidna. 

I- OaX*’, fclr-I'*. 11. XiaX"', ,J. 7V1 . find M. lliiiT-fi.fct'. r 'I’li*-* Hand 

Siasfrfci-a axKf-x'.uitJLXl witli >Sit>c;, ('adinnitn, aiif) 2Vlt*r*«.*ni\v. X>i-- W. .li-vonx : 

0*>Hnt:-yat;ion»* in oonni'Tcion itli t.li*' XXand Hy ~4t-«^rnt-* of tXn* of 

Het-VlliUTO 4und Ma^ctivMinrii. — <4. T*«*ini>lf* i 'X’fn' S4c*at.«*^nnt^ l*ow*-j of a IXar-** 
*^ocsIn«a acimnrxiijnjg; Xai W«v*^ ■M**c'linnit}»%. — ,1 . TI’oj»|»inK : On tXi** Eoi-m and 
Eni'T-^y of tin* lMomoi'X>l»on», < It nl».V < A ami < 

JjiWJBttfiAiw fSocriK'rY ot*’ raiMiioM-, at r>.-- V'. M. Hmn tm*f*lia yc*!-. : A lt.t»viMion of 

^Xiits Anatbr'ailan fcix>t*c:la« of y*'» »i aA-*- n #f*. iXt . XX«.*l«*m* ffi. Jiat*Knatnn : 

5®o**l>n<>lo*yy of tin' CT»*ntt-al >»i*rst»i»a i»i tin* tXaxt.i-oixxia 

Hiiimonai^. — AX iHM 'X*. I^. HT-finVcinxl ; in tin* tX**ott-< »x>iain of 

X*t<<.irlcloj>hyl4*.. 4. On Wix»oifi*Jit y in < 4nav **». 

XtoVAn Oonnaal iji: <*»>• X'j« Yatiji « *k T,o>4tM>M7, at r», — l>i". A. O. <.-iil>aon : 

Hynlltiw and I*>'4:‘JormiiliT-itiK <fXr-fn1alia w tni <*>. 

Xt<*^rcYnTto»T *n. Onei.vr llni at Ti. I f>. — Catit, <1. X’it<-Xti%'**na : 

TCXj^ OlaMH of f-'nltmt* fl,). fOic***- am] X'nltnT***. 

IXl( M^XXKMTti' At- fciocjtscrrv — XJ >J lYKimiTv OK XXcnM [ jsniii Aivr tat X/niN'm-aity «>f 
XXiriniu>7}ia.m>, at — I*'. E. SSalt. and H. IX- fclalt ; Eaanntial Oil«’ and 

E«r’fnTm*«. 

XMsrri'rtT'm.iTN' ok Ei .ic«.rrFiTo ax.- K^sl«»I^^iCISM.a (cXiintl* Atidlaml <J<*nti*a> <,i<»liitly 
xKitti El«^otr'ioai Aaaoida f ion #4»r Wonn*«i> <at IM n nic*l iwil CUollom*. 

Hir'ntlTx>cXia*n>, at V, X>i-. ». E- dn Ent-r-antx : Elnnt.r-it-it.y in tl»« t44*i*Yic-n 

of Man CEar-aday 1 .,♦*** tn r***). 

^f4,XT»ttw ATXKO XSKmxwo 64<a'i'K*i-Y <Olaaf^r>-vv C-**ntr*c*> Xat i>r> IXatli 

’OIaai?ow>, at «X. 1-.- XI. C7o*ji>f»x- ; Axi I n-v eatij.cat.lon of El«*ot*Me 

I-.i«lxtini*. in tlm KnjiCim't’ix'injc ImloMlry. 

Oi*i3A«x<*Ax- iT^ouanaiY CJinlatitl tSiM-tionl fjointly vi itU Olietnii'-al 
<Xx"oiiirx^ <iM C;Xn*inic*al I Xfixax'tinexi t, lir-tatol XJnf vex-»it;y >, 

'7'*30-— Vr. E. IXarVte and K. l-ewia: cnvi'.«*x'in an«l ita WnltMtitnt**#* in 
'X ndnat/ry, 

jaoTTAj- A»n.OT«An'm?Ai. Mmnxcrv <.,t XXoyal of Anta), at T-4.0. NV, I>. 

X>OUf<lnM jBxrxd Mjaa O. 1*. X'4*ttitVn' : Tlie 'reatinjc of A^lXieaivea for* TlxiiXa’i'. 
<JmciwiOAX-,44oX^-tirrv, at H- 

X o^ Mjec* 'XVA iviOAr. E v< ; i iw kk: tea <<ilaaj'oa' XlnanolO <at Olaai^oAvl. 

EwjjB^Oocnd*', «y- H, fciiirljj; vv ieXc aii<l l>r-. V. K. I'ttllin t W4.<»ol Oawtinvn*- 
l ATWTOAj- X5 n< 4X B>rK:x'::><a < Al anelieat-er' lXr*ttrioli> <at IVIan- 


flieat-er' lXr*ttrioK> <at 
»tton Mill X'owex' l*lanfc. 

^ ^ (X-.ei'da Xii'anol 

iWe«tio^> fat l.#eatia>. XX. XX, 'Tliox'X* ' tlaaeona Ex idoaiona. 


csfx«»*fef»r->.«i~iA-6. XX- Mallinaon ; Axi Oxi-to-rlate X Cotton Mill X*ow 
I wtrtYi'M.jvtolw OK* 1Vtxc«jr»ANn:;Ar> E>»oi>r»eKa.a Xli-atmlx : <Si*adnat-*»a* 


ITs oYK^MTHsen. a. 

XjMKTi't'rtrTroN ok E-aox.¥rKKtt.isro X j«af*K<rr3 0 i« fat Itoyal tXocdety of AT-ta>, at A, — - 
A. If. A!fiJmd<*y- : lire Oaatinix- 

ItoYAx- <;oia*kx»»: ok ^nHOTCoMTH <JK Ei>nn^AJ<o« at .O. ftSit* Ax-ttinx- Eeittx r Tin- 

XCvoin.ti€*aBt of ttm XXnxnan Eoot ami it« .iXeax'Inj; on tXrtltotiM'd lo I >jaoKd«i:-M 
of tlx a Eoc>t. 

I*x*nx>i.,«raan'Ai^ HoOns-x-v fat UTni vex-aity Oolleir^'V »t o. fiO- — E, X>- t*. Evana t 
Wye JX.SvoT'«. 

XXnr'riHxx X*eyr ? woi.-oojioai, ISooik-tv f-EatlietJoa tXnotionl fat XXedforvl OoJ,Ie«jr«>. 

**t -'i-SO. — Miaa E. M. XXar*tl«xtt : hXoxrm 'X'yjrjea of jXGatlietio •J«d*<m«nt. 
rvotern-- W A«-K OoAft'x* l»*w*r'»fxj'X'xoi« ok Es^oTMJCictm akoi* &Hn’'nxj ix-Txicna 

fat Minixi^c IriMtitixte, T<e wca«fcle-tij>on-'Ti'yne'), at «. E- <5. IXax-t'llorx i X»'KOTr» 

Tflxeor-f^Wiial XX .vdxrody narn iern to X-*T*aoti«ial Hlxln lleKij^rn. 

*X.<»YAt, X no^>i».aAK»Txo »<;a.'iiteT;*v ok 0*x.*cat XXmnc'AtJN f IMotorial Ox-oui>- 
InfOT-nxat Maetxrxj^x, at T- — IMiaa A^m:*K» XX. 'Wax-tinr-^j: : JjifJrlxfc and t^naon. 

ox*' EKKixKJiSjsnuH, at 'T-iWt — Oinnnrxatxxf^axdx El Inn Mtiowixar 
J^ilKf^'**’*^**'**** ^'<»****tT*i*ctioTi, Ex-eotion, and Ofaxiratioxi of tlxa EalanooK 

A««*aaA'rnn«' fat UTnlv^FtTmlty CJolle&e**), at T-»0.- 

vaiT'aaJKione, ^ -t 

»<anf*T Y # >K CJ HKlXiAK ; AX, 


-Axinnal Ooxx* 


* Vi - — £Nt>n^x«.v fManctlx^taT* li»ne-t>on.> < Jointly wJtXx 

S Manmieat^ix* Weotxona of T n«t4tntn xif C:nbmni iatry. j8ofci«^W of J:>y«M*a axxdl 

Idt^xT-y axsd X^niIoaox»ttxnal l»«>oiWCy>. Blx* 

otxn E, ItaHHall : Apx>i of Olne'aulatry 4»x Mc^iftKani Ear-mltiE' 

No, 307«, Voic,. XiJaj V 




JI^Oo^ 






ItOYAi, r»^aTl'TTl7'jriO*» OK'-^iaVtA'r TXnXTL’AX^j, at' a.— 
lX<*'<’i»X4t 01:>MaKv''ationH a*xd llismovef l<*» 


ft. Eln41lij»i : 
Kta <1.>, 


A-^.XKcs-T't. 


Jfy^'TT/ rzfj,1 Ocjrronicn tJT- 

XXoaKrxMA>r MnHK.oi4 <X’ox*eat XXlll>. at a.ao.- ^Mxhm M. Editik l>nx*Haxn i A 
Mont.cnAeKt’’in IXaVlad of Old ''X'rllnal X*ite. 


'T‘f ^A*.sr>„-i 1% Ot-nniKa 30. 

XX.ox.AX. l>raTrk*x'K''ric tn* X^t'imn* XXka i-i'ii , at ■*. — I >x-. A. ni’. IXenxiar-Mon : fcXtmllea 

in Aatlima ami Eelati*d 1 Olixiioal Mttidles* 0«.> Hay Eevei*, 

trlnaamial ami l-*er-r*itnial ; </#> fcXkin 'Manir«*atiitionM : lJi*tioaria» Eei««*Tna, 

Anjsiomnix-otio CEdeina, TLrioex-at.nin r>f lli«> Ciot-xifa ; fe> tXmnmaKy and 
Oom*ln»i<r>»n« fllarljii'n 1 

Uni v’icM.rti- 1 -v ok IXaTa'i'ot-, «t ;%.:*<♦. — Hix- ,.1. H. .ieaxte i Tin* I*l»yeiew of tin* 
f* n I vi'-Kwe fXienx'y X1 »*t-1*«i‘ 1 Willa AXianoi'ial 1 ,ecTtn x*** >. 

ExNii a <Jox-i.KioK,, ai ft. 30. Mie Er-a ne.iw V*>nnj:clxn«l»i»mi : l»liilo«oia»y, £4eiencA, 

am] rx.el« 4 >ion. 

(litti£Mn.\M Ooj-i-«o»c fXXaainjixliall MlKeetiX at *>- tV. 11. Wji>c*<taff -* «.i<ajnn*tx' y. 

fF“nj-tl»ei- l.,«a*tnvea on Oet, 31, JVoy. 1 ami :a.> 

Unix, j£n«i*t-> »>k IXm.*4i'or. fiit I'liy aioIt>j<-ioal 1 -eern*-*' 'I’lien tx-e>, ai. K.30.-- I>i-. 
-1. <>, Myrnea : T'ln* lX<*lal.ic>n »>l E»\vtlmnxt». KiMli>anm t-o 'I’nlu'i-i-nloela ana] 
ot-lnn- l>iaea>i**a <lA»knj[ Eox. MTi'nim-lal l-<'etnr«*>. 

H''A/^.VA,W7>.-4 1', Oc-rtnmn. 3i, 

XX-^»VAT. I N a*r r-rx T t -*5 <»x.' Et'm.n* Xlr-JAX-TH, at 4. — I >x-. «. W. l**ialn*i : f*ain*i nml 
X’*lejk«ns*eM of a Mi*iex'*»i Ijife. 

Eijco'a C'ot-k-juoKi, at ft. 30. — I^i-of. E. WilKon : El t*e tvii-a I and 

Indttal T-y. 

'/’/// .-I 1', jSTo vx.;>« itKii I. 
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Tri3« XJiSMl^TS^aLXKlinig:^ ' o£ 

jpaeaeKl sixtoo t>Ko liiat^OTio 
Cbt: t>li.o Sooioti^r, Kouso,’ 

on N'oy. &, 1^1^, xylaon oo]:^|^se> o3r]podLxt4^33C3L 

cmnotxncocH tilxo oonfi.TOi.af>ion of ‘ 

from tilao jj^erLora.! ■fclioory' of rola-tiya-fcy, f^bCLt> 
xyonl<i l>o <iofloot/oci loy tiiio ^retyii:>at;ional £lo 1<1 of 
«tm- K/aroly «t soie»nt;ifio disooyoTy, aprparoridbly 

so forl>iclclin^ in ojb:a.r£xot>or» l>eon sn^bi 

an ont>l>tirs-t> of in-fcorosti £tn<l in<iniryl: silon1>, 

nta-fetesr-of -faoti -way in wbiob. ralal&iyi.iiy ' Ixas. Isoon 
afosorboci in-to - 1 . 1 x 0 i^onoral sc homo of ]ph^1»ios, Strands 
in strihini^ contrast* to tho fanfaro xyith xyhicih^^t has 
hoon rocoivod hy tho goxxoral i>nhlSc. jBV’Oan tho 
timo of tho jBixrlin^ton Moxxso .niootinj^ onurards 
thoro has hoon a ooasoloss ^xrocossion of hodhs* 
Xxamixhlots^ nowsx>a*l>or articles^ loctixros, jxictnros, 
ovoxx oinoxxxa films » dedioatod to tho tash: of maJkin^ 
jxlahx to tho maxx in tho stroot vrhat rolativity roally 
nrxoaixs . 

IS yon tho most oasily satisfied 03E:i>ositor can 
scarcely claim that a reasonably ixrojxortionato 
amoixxxt of snocoss has Ixooix achieved. iFoxv ^hono- 
nxoixa are more rarely oncoxxntorod than a non.- 
scientific nrxan who understands relativity, or oven 
oxxo xyho olaixxxs to do so. It has become almost a 
comnxoni>laoe that the theory is nnintelli^ble to 
tho ordinary jxerson. Ono Vr'ho afiocts to under- 
staxrd it is a^xt to bo regarded with sus^xicion. ’X'he 
rumour has gone forth, and is xyidely accented, that 
there are only three (or is it olovon ?> ^xoojxlo in tho 
world xvho hno-w what it is all about. Judged 
solely by their results, tho attomixts to oscr^xross 
rolativity in ordinary language rox*resont tho most 
consjxicuoxxs failure of modem scientific O3s:^osl- 
tion. '■‘■yat- 

It is easy to find defects in many of the . 

Sonxo have boon made l>y writers who tib^ataKhse^IVes 
have a very haasy notioxx of the matter. C>thdim^iBifle^ 
uxxintelligiblo and terribly dull. Others, ag^iti, i^ure 
too much concerned w^ith details, and jpresent a 
sheleton rather than a sixirdt ; aixd so on. ^ Sut all . 
these things do not escjxlain the situatioso^ tMxey 
are defects common to a certatin iiprojposrtion. of all 
^ojpular scientific works. IBooks on * radio,* for 


e3c:amx>l^» can claim their share of them, yet the 
country is full of e3K:p»erts in this subject who hav'e 
little jphysics and less mathematios. . *mxe oam^^of 
the failure to nxake relativity intelligible . xnust be 
sought ekie where. .As a x>dssible %»ontributoar iio the 
failure, and a spectator 'of the efFoxrts of xnany others, 
we may be permitted to record a few reflections for 
'^>e :<^tis4d^K|^id^€a0Ofc' of -futxjtre/i'nte^^ 


Sr XJJRJB ■ - - - C®!ro'V3ii»«isaB» x& 


TJxidou'btiecil^r -fcli.e <liffiiiC8ia.li^y ixi. ans 

" me xwiivoxeerl l<HLc»er 3neie4t>iyl.tiy ie ImfitrA -ibo imaa jea*- 

e'tba^xmdl. A parejimdioe osC tilmis l^ixxd is g^norcblly 1 .iiiBil 
•fco e.oq[ulrez]aGxa.'6 of e>xi.y ^xmowled^o, if is a»r- 

fiouleorly so in. f Imo c49tso of mroletfivify, ^Lansf boocmi ► if 
is €M300jg>f©<i ^tvifli siacli. izn;]plioif fruuaf, a.o<5l eoooi lly 
l>ooe.mmso if is mmof firo^.^ Tlmo rosl dififiotxlfy flmst: >o- 
sofs fime Imoj^ixiaaoir ixx flao soTbJoof is, oof fo 
wlis^f Imo is fol<l, laof fo if. Tli© loolc ■: €tf 

zooefs fizo oacjposifox* is s loolc of ioorodolify, oc of 
lalsoJcooss. ' 

Ooosiclor’ for s. fo'w roozoeofe «fcoy of flio jp s- 
<lo:9cos Tpelziola. Hevo oro«tfo<i fho illosioo flx«tf i »- 
fivlfy is oojlofolligil>l€s- 'Wfictf is flzoro <iifiBLool fo 
uodoarsfCLod io flio sfsfomesof flisf if %vo “wa-fc a 
aoao xnoviog q^idolcly 'W'o shall fiod fhaf his ol rslc 
Tsrill oof Icoeja fim© w'ifh oixrs ? Or fhaf ho ill 
appear fo have shrooJs; io fhe direcfioo of roof: rr, 
aod shall appear fo have dorre so fo hiro ? ' re 

fhio^ can he picfrrred hy fhe dullesf imai^ioafh i ; 
' any ohild -who has seen a oloclc or a yardsficlc < to 
oodersfaod rvhaf if means. Unf if fahes a ol Id 
or a ^erxitrs f o hello ve f haf if -wonld happen, and ■*e 
ordinary man, heing: neifher a child nor a gerri , 
does nof helieve. 

IB'indduEZjg fhe proposifion incredihle, fhe ordina3 /■ 
man fhinks he mnsf have mJsnndersfood- The a 
mnsf he somefhin^ he has nof grasped, some n: - 
realised facfor in fhe nraffer r?rhich, if if conld 1 ^ 
laid hold, of, ^wonld remove fhe paradoac and fal 
fhe * nonsense * onf of fhe hnsiness ; and hecanse 1 
oannof hnd fhis menfal philosopher's stone he ooi 
^ixdes fhaf he has nof nndersfood rvhaf he hi 
^bneien fold. 

fhis diagnosis of fhe sifnafion is correct, son « 
znodifioafiozrs of fhe onsfoxnary treatment are r 
- ig[n%r©d. jn3l^sfx*afions designed fo shov^ hovr fl 

pl^jlll^ornena can he piofnred in fhe mind snch t 

. fh|?«e involving fhe properties of spherical mirror 

ie!«a.mple— — hecome some’w'haf irrelevanf. In- 
gapM^ons and frnsfw^orthy though they may he, fhe> 
merely lUnsfrafe what can he readily imagined 
wifhoi^^^ their aid, and so evade fhe main proh- 
lem,*' TSalvafion mnsf he hy faith, and nof hy 
reason. 

The aspirant mnsf he persuaded fhaf 'W^haf seems 
too ahsurd and too simple fo he fhe great principle 
of relafivify is nevertheless Just w^haf he is seehing, 
and fhaf he has already graspe^d if if he will only 
helieve. Science is nof often called upon fo play 
fhe rhle of fhe * hoi- gospeller,* hnf fhe teaching 
of relafivify appears , fo fxrmish a sifnafion in 
which, with some ohvions reservations, if apanst 
' 'do JSK>. ^ ‘ 


^jae oesT/ znocme oi pxoceernre nas yeo r^o oe xofunc 
the jarsf step seems f ahrlijr oh'isrioiwSi* Tlbko IcKarn« 
innsf he assured fhaf relafivify fnyolves nothin 
in fhe slighfesf degree inoonsisfenf with ordt n ar 
e»:perience- The souroe of his unhelief is m: 
douhfedly his failure fo distinguish between wrhfi 
he has actually e:»:perienced and vrhaf he has hee 
in fhe hahif of emcfrapolafing from emeperienoe. Tfc 
paradorces of relafivify are ooncemcsd enf irely wif 
fhe latter, hut he unconsoiously affrihufes fhenx t 
fhe former, and so there arises in him an undehne 
feeling fhaf there is something wrong. 

The ordinary learner does nof realise fhaf li 
has previously had no grounds at all for ooxr 
paring his vievr of fhe world with fhaf of a^^i. 
ohserver travelling at half fhe speed of light. He 
fhirihs his preconceived view' inevitahly follov 
from his experience of smaller speeds, and when li 
loams fhaf relativity is in oonflief with fhaf vie^ 
he fhinhs if must therefore he in conflict wif 
experience. TJnf orf unafely, many of fhe popula 

accounts of fhe suhjeef fend fo foster tlx a 

helief . 

The nraffer has a larger imjxorfairce than fh 
mere understanding of an abstract principles c 
scierxoe. If has a pr of oxrnd eflfecf on fhe whol 
habits of thought of fixe person concerned. One 
Jet fhe possibility l>e admiffexd fhaf Icrxowledge j 
nof firmly grounded in experience, and fhe min 
loses its anchor ; “ fmrefion is smofhesred in sui 

mise, and nothing is hut W'haf is not." Tli 
moment a man, however bumble and unspocialise 
he nray he, loses fhe confidence fo say, * That i 
noxxsense,* fo anything which violates his experi 
enoe, hy whomsoever and in w^hafsoever name i 
may ho pronounced, he has lost, if nof his senscfr 
at least everything fhaf mahes them significant 
3EIe has no longer any hold on fhe world, and ha 
become a potential viofim fo any delusion o 
absurdity that he may ohancse fcx. enoounfer. Th* 
most serious effect of fhe failure fo realise fhe mean 
ing of relativity is fhe tendency fo lapse info this 
state of mind. ' 

One or two exanxples must sufi&ce. An arfied* 
appeared recently in a widely read Journal, hy t 
writer in many respects deservedly popular, ir 
which fhe effect of relafivify cm. ouT Jcnowledge o- 
fhe material world was discussed. If "was sfafcc 
fhaf a piece of matter was no longer a ** shlid entit> 
enduring through time,** hut had heooaaae indefit?^' 
ifely ** attenuated,** and was asearies odf taahmenf 

exisf^afs which only f hear r ose mhlances fo one 
another Justify us in oolhsofingp.hsgperibher.as 

^ w •' 
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WMi 49k ** 3»ciiardL» ** ^w«us firt3isnck«ktd£i«»<3l, . 

«ts 1bl»« of 'tilato -zxatckt^pi&Iio^*’' ' 

Xif Is olottor t>l3LCt% -tl^o 'W'oxxls osodL — - — ** solid,** *;* 4£t^ 
■fcoMLOCkfiod,** ** •^’toackgUalo,** ofco.— -ocoxzxo-fc l>o 

i>aJx:€»n. Iitoira.ll 3 r, o3p t>lio S/tMsiiMrciiiiy of t>]3o st^a.'fcoxooo'fcs 
woxQdl l>o Isoo ofevioixs- Tli-oy atire i3aot>CL]pl^ox*io£Ll, Srod 
im.jMrossioso 'fcdhL'© 3 pctsss.^o Is t>lx.a.ti tiho 3iaebt>02rla»l 

-v^orld JbL«ts los'fc itis sti 4 Sfcl>ilit>y, t>i3.a»t> it> 'woixldL xxo-fc l>o 
Bux-prislo^ if -fcli^o nmooo., sa,y, socLdool^r 

or -fcirmod io.'fco ^rooo olnooso, sin.co ** a. sorios of 
moxoortlisjry o:3du3t>ox]it:s ** 'writ^Jb. ** oxxly ** a» rosoi33Ll3l£bri.o€» 
•fco ooo ckootilior j>ossil>l 3 r t>orm.lr]L€k'f>o or t>a.lco on. 

a, Tx&^sKT forna.. Tlio simj^lo fa.o1^, -bha,!; in orcior -fco 
a, xtxiiqtrto of an^r x>orbioo of iiliio oaa^forial 

world wo naostv sbat>o it>s rolabioxa tvo -fcinao SbrxdL spaoo 

a» woll as ibs mass a faob w^iiLioli. violal/os 0.0 o 3 cj>ori- 

01100 and loavos biio * licorclriLOSs * ox* ‘ bani^iliilib^r * of 

blio manorial world, oacaobly w^Horo ib w^as lioforo is 

<Jifftxsod irxbo a ixol>xiloxis, raobajili^^sical xragixoriLOss 
wliioli a xnocrxoxib’s roforonoo t>o ojcjiorioxxoo w-oixld 
siifHco t»o clisorodib- Hixb yioxdiajis blio mosb sigpriifi- 
oarxb foabixro of bills xxiabbor is biiab, in a jonrnal 'wiblx 
no laolc of oribioal C3orros|:>oxxdonbs, xxo nobo of jirobosb 
was sonnclod- Aj>|r»aronbl;>r blio magio w^ord * rola~ 
biviby * indixood a laLxnd of Ixynjmobio sbabo in w^liiolx 
blio sulijocb f^assi'V'ol^ aooojibod w'lxab lio was bold 
wiblionb rogard bo blxo faobs of Ixis ovoryday- lifo. 
'fliis is bHo xxabnral rosnlb of bHo imjircsssion bixab 
rolabiviby irxvolvos a doxxial of ordinary oacjiori- 
csnoo- 

*T*lio roforoxxoo bo bho * maborialisb * sn^gosbs 
anojlior 00 mm on orror, namoly, blxab in somo 'way 
rolabiviby Ixas killod * xnaborialdusm * as blxo 'word 
11 sod bo l>o nndorsbood. Tlxo ossonoo of mabox*ialisxn 
is blxo l>oliof blxab blxo jilxysioal world, wlxiolx is ajx^firo- 
iiond€Mi l>y blxo soxxsos, is blxo Ixasis and soxxroo of 
oonsoionsnoss. 'X'lxis lioliof is a dodxxobion from 
oj5cjiorionco, and bHoso wixo iroally fool ibs foroo, 
wHoblxor blxoy assonb bo ib or nob, Itnow' blxab ib oan 
bo in no w'ay afPoobod liy a olxaxx^o in ixnibs of 
inoasxxromonb* Tlxo jiixysicisb may oJbtooso bo spoalc 
of a sbono as an exronb * ixxsboad of as a 3 piooo of 
mabbor,* Ixooaxxso Ixo Ixas found a nxoro f tmdanxonbal 
way of xnoastxrin^ ibs oonbonb, l^nb blxo sbono as an 
objocb of soxiso>;£>orGO]pbidn, wfblx all blxo jxrojiorbios 
wliioH Ixa'V'o mado ib a olxallongo bo Idoalism, is sblll 
Iboro. Tho roco^nlbion of blxo olxallon^o may bo 
iiorso Bonso,**' bub ib romaixxs soxxso ; and bbo 
opj^iosibo of son^o is sbill xxonsonso. 

ftolabiviby xrojproseinbs a \[B$roab advanoo of bbo '«p"an- 
. K'^ard of buznaxx bbou^bb. Xb is bo bo boj^od bbab 
■ will nob rosulb in a blind, obaobio drifbbx^ of bbo 
\ ^»iinds in bbo mar* 

■ ■ '/■ . x>. ;:• 

KTo. aO70, ■ 


'^TTbe S^"eSri4^t:”’of ' 

♦n. mrvcl in, ®y aESScNroacd 

Xforon-AUoSb. -+- IBO B ]plabos. ^T-iOftxdbn s 

Oacford XJnivorsiby X^oss, 1028.) 1€^. nob. ^ 

T XXX3 is a v-ory doligbbful boob, sobolarly and 
wbimsioal, bub ib rooalls Jusb a libblo a ro- 
viowor*s romarb on a disbinguisbod jpbiloso]pbor^s 
“ Soorob of Hogol,** bbab w^bobbor bbo aubbor bad 
undorsbood bbo socrob or nob, bbo x>4t'aobioal oorbainby 
w'so bbab bo bad bojxb ib bo bimsolf ; for afbor 
roadin^ Mir. It3roron-.A.llon*s boob w'o romain ]puz 2 lod 

by bbo bamaolo’s soorob ^w^o moan, of oourso, ibs 

;jisoudo-soorob, namoly, ibs oonnox:ion w^ibb a g^oso. 
Tbo roal soorob of blxo bamaolo w^as snlvod by X>r. 
d. Vaugban Tbomjxson in 1830 and 1B3£> in bis 
famous rosoarobos, wbiob sbow^od w'bab barxxaolos 
aobually aro axxd bow bboy do voloji. On blxis ;poin.b 

all zoologisbs ax'o aj^rood ; bbo x^uzzlo is bo oxcjilain 
bow' barxxaolos gob nxixcod ujx fox- oonburios wibb 
banrxaolo gooso, W'o liad oxjiocbod bbab Mlt. Moron- 
-Aullon’s ingoninus mind and sloufcb sobolarsbi]^ 
w^oxxld bavo oloarod bbo misb aw^ay. Tbo boob is 
oxcbraordinarily loamod, and bbougb wo ooixfoss 
wo noATor board of nxosb of bbo aubbor ibios bo qi^uobos, 
wo sujijioso blxoy auro all rigbb. Tbo loarxiing is 
ooxrfeainly anybbing bub dull, for ovon bbo foob- 
nobos, xnoroifully rologabod bo bfby jiagos ab bbo 
oxxd, ba'vo an undoxxiablo sjxarblo. Tboro is iSkIfaso 
a gonorous sjprixxbling of inborosbing illusbra^ons, 
soxno €LS quainb as <^uainb oould bo. 

V^bab, bbon, is our uxxgrabof ul disa;p^fioixxbxnonb % 
Xb is bbab bbo loamod aubbor orowds down, bo bbreo 
fxagos w'bab soonxs bo us bbo roally ixxboiresbixxg 
quosbion : How did bbo baxnaolo mybb. sfcriso and 

bow did ib x>^4rsisb for so many oonbxxjrios % '3p€Mrba]p8, 
bowovor, bbo aubbor bas dono all anyono, oould ; 
bub in any oaso, afbor roading bbo boob w^oiillliro 
lofb xrubbing our oyos ; and Mir. IHLoron.>^<^JLloxx 
fossos or oomjxlaixxs, in ooxn^^any, wro aro . '' 

wibb .^oxxoas Sylvius lE^ioooloxnixxi, somobimo 
XHus II., bbab bbo mybb, urgonbly x>Txrsuod, bas 
** flod ovor f ixrbbor fxronx invostlgabioxx, Twill- 

o’-bbo-wiss».** - 

Tbo gisb of bbo bisbory is bbab froxn bbo oarly 
bbirboonbb oonbuxyr onw^ards ib wras oirovxmsbanbially 
sbabod bbab bamaolos dovolojpod ixxbo goslings. 
Tbo boliof was so widosp^xroad bbab in somo roligious ' 
oonbros bamaolo gooso w'oro aJLlowod ab dinnor 
during Tonb booauso ** bboy aro nob XLosb nor born ^ 
of dosb.** To bbis primary oonfumbn i^boro was 
addod a soobndaxry fanoy bbab , -^xo birds .grow- on 
tarow bow^srd^. 'Xn^U^ on bbab 

' <3^; wixsn; noariy nxabbb^»".blkoso':-'bbab 
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030. laJtxd oomixiLgr t-o xxsbxik^loi:^^ wldixte i}}:xo8e £fibXi 

ixi,ix> watieur s^priiM. ofif ojr ifty o€f jbus IFarorix 

'tili.o • ■ variolas aoooian.'fcs xt> is (q[ia.it»© olsar i>lxati 'fchdLs 
seoonciar^?' al>suLr<iit> 3 r was diao t;o -tlao 'fcHati tirooe 

-f^lxai^ Jtaad laooxa fioodod orxt> •t-o soa woro sonao'fciwfios 
tiossod lap ai^aixa oxa 'fclio Ixoaola -w'it>li laarxaaolos 
at>t>aoJbiod. , Al-tiioiag;!:! . VinLOonLi:. o£ Boaiavais poira-fcod 
oxrfc oacprsssly ‘6}aat> laemaoas laan^ not- from 

,^lao orads of t>iao faranobos, bia-fc from, fibo t^riaralcs 
axad lylao baric,** 'felais w'as aio-t rospoot^od in sia 
'woodoutis and dosoripfions . JTec'fcor ISoooo (d. 

X^301 indioatvos in rogard t>o an Absrdo€%nshiiro firoo 
filaati £> 1 x 0 bamaolos xt> boro woro on^ondorod vrbilo 
.t^lao t;roo fioatiod in t>bo soa : yof ovon bo ooniiniaos 
*<>o doscribo somo of fbo lifflo oroainros as “ p©rfooi> 
sbapod fo-wls,*’ 

3F*rom a bamaolod froo fibroivn lap as jotsam ifi 
is oasy t>o pass fo ono 'fchaf grow^ noar bi^b -feidomarlc, 
and iv'o oannot> bolp fbinlcing -ibaf t>bo intorprot>ors 
bav© xaot> mad© onoiigb of “bbe siaporfLoial rosom- 
blanoo bofivoon barnaclos and pax>ilionaoooias 

fiovrors- I^^ivo sboll-valvos on i>bo cmsfaooan 

and iivo pofals in -fcb© doivor afford a good basis 
for fixrt-bor bonxologising, just; as plaiisiblo as -febati 
botiwoon fbo si:^; pairs of biramoso and sot>oso 
api>©ndag©s and t>bo foafbors of a bird- Yot> wbon 
alX is said, it> is pii fading fbaf fbor© sbonld persists 
oonfiiry aftor confiiry fib© q[ij.ain-tly absurd linbago 
of tiro© and orns-fcaooan and gooso. Tbis is t-b© nior© 
pnaszsliziLg, sino© so ©arl^ as fb© t»b irfoonfb oonf^nr^r 
-A.lb©r^izs -IVLagnus bad praofioally pmict/ur©d t>b© 
myt>b by ass©rf>ing flia-fc b© and bis frionds bad 
S©©n i>b© barnaol© goos© laying ©ggs in fb© oriiinary 
'fasbion- On© may lioixbt/ w-bot^bor b© -was rigbti 
in bis idonfifioafion of t-b© bamaol© goos©, -tlx© 
brooding placos of vbiob in t^b© far norib -wor© 
no-fc bnown t>o ornlfbology nnfil fbo -fcwon-fciotb 
o«M|||i^nry, bixt. Alborfixs oortvainly discardod fbo 
:^amaol© sxxpors-fci-fcion - 'Vot it; provailod, and so 

laf;© as IbGJL w-o find Sir IRoborfc IVToray roading 
a papor boforo t;bo I^oy al So©iot>y, dosoribing t>bo 
** porfoct:. soa fowl ’* w4.t;bin tb© valvos. About; 
tb© middl© of fb© ©igbt©©n-t>b ©©nfxxry poopl© bogan 
tH> b© j^bamod of fb© story. 

Xn ©xx>l3'nat;ion of fb© origin and p©rsist;©nc© of 
t;b© myfclx, bas boon sixggostod t;bat; mystory 

. .sbroxxdod fb© dovolopmont; of t;b© bamaol© goos© 
and tb© sbip bamaol©. !3<«xt; t>b©r© -wor© vory nxxmor- 
ons similai'X’ gaps ixx bnowlodg© wbiob did not; worry 
t>b© modioval mind. It; ^bas also boon poin-fcod ont; 
-t>bat> tib© sbip bamaol© is a vory st^rilcing cr©at;nr© 

. on a small soal©, and. 'tbat; no on© lcn©-w wbor© ^to 
l&t; ft; izi* Oft;©n©st; ft; was oallod a m.ollnso, wbiob 
/!'; was^. 'ba>x»py. S>n't;. ’’fbo -obji^trion is. tbajif-' It; was 


. |;;3Sr'0'yim»iaar3a^K 3, 

t&oo ©arly for a ssoologioal pnsii^l© t>o ©yoly© a nxy^b 
for a not; vory obtriisiv© organism. 

Mr. H©ron-All©n .rejoofe t;b© ©t>ymologioal or 
pbilologioal int;©rpr©t;at;ion i:;bat; t:wo similar w-ords 
of difforont; origin, snob as bamolab© (darlc goos©) 
and bornaoa, booam© miiscod np so pox7sist;©nt;ly t;bat; 
poopl© wor© forood t;o giv© t;b© bird and t;b© bamaol© 
a gonotiic affiliation- Onr axxtbor- lays most stross 
on tb© rosomblano© botw-oon tb© oiirlod foot of tb© 
Oirripod© and a bird*s foatbor ; bxxt tbis sooms a 
slondor basis for tbo sxxporstrnotxxr©. I^orbaps it 
is fallaoioxis to try to ©xcplain to oxirsolvos bow a 
X>arlc Ag© mytb arose. W© bav© to romombor, 
w^bat I>r. 3ing©r bas sbown so -woll, tbat for many 
oontnrios m©n lost tb© anxbition of mabing now 
bnowlodgo and of sooing for tbomsolvos, and 
rolapsod almost, if not qixit©, patbologioally . into 
magical and sixporstitioxxs -ways . of accounting for 
things. 

*rb© last cbaptor in tbo boob deals witb an in- 
teresting discovery mad© Ixy tbo IF'roncb zioologist 
Hoixssay axxd pxxrsixod by Sir Itay I-.anbc*stor. It 
sooms tbat on Mfyeonoaxx pottery, porbax>s 800 n.o., 
tbo ovolxxtion of a sbip bamaol© into a gooso may bo 
traced. d nst as otb or objects, lib© fisb, sox'pont . 
and sw'an, became in tb© oonrse of generations of 
repetition conventionalised into mere symbols, 
so it loobs as if a draw'-ing of a sbix> barnacle -with 
its stalb and its limbs may bave gradually ebanged 
in tb© potter ^s bands into tb© imago of a goost'. 
It loobs as if tb© barxxacl© bad made a dee^x im- 
pression on tb© artistic mixxd ! d. A. T*- 

l^zx-zym© Res^atreb. 

JML^stJhfjMdLiic dor JT&r'rn.em.te.. Heraxisgegeben v<.>t\ 
Oarl Oppenboimer xind I-^xid-wig I^incxxssori. 
X-leferxmg I. xt 320. X^iefomng 2. T*j>. 

vii -+- 321 -024^- X«i©f©rung 3. I*p. vii G20-4>44. 
(I^ipzig 1 Oeorg 'ITbiemo, 102aL> 28 gold marks 

©aob. 

“'T^OI-fluO’WXNO tb© publication of tb© fiftb edition 
JtJ of I^rof. Oppexxboinxor’s well-bnowxa. tireatise, 
** X>ie ®*©xrm©nt© und Ibxr© W^irbuiagoix,** it apx>^ai'<*<^i 
desirable to compile a companiocn voluxn© describe 
ing tb© met bods tbat bav© beexnL devised in oaxnyirig 
out reseaxebes on tb© subject. Tb©r© were two 
al-texmatives. Tb© fix*st "was to prepare a ooxx-cise 
voluxn© giving merely an outline of tbese metbods ; 
tb© second w^as to prepaxr© an ©xctended treatise* 
Of tbes© alteimatlves' tb© latter w'lfeia ebexsen, txpd 
tb© worb bas been eax^ed^. ont tupidter . tb© joint 
.editorsbxp of Trofs, OppesnKeixiiJer and 
In collalKxratbxn, leading gnt^bMa^^CMS drawn 



iivctatMSk J9klt Tpimapim otC Hs^hj^ worfd. ooxx^^pleKtv^ wcnrlc 

will forjoa -vx>l. 3 'o€ 3Dt£^ lB%fi?oiiL«axf>©^ ilniro 

•riiO lSir»l> 't>lMre»e oxily o£ t>li.«> 

wojrlc fibrr«» lMa£ore cbxiKl ii> i» ^at>ima.ije<l 1bl»fit^t> t>li€» 

wKolo will l>o ooi3ai>loi>e»^ wiiilx o£ 

■two rJOLOJTO x^a.ar'tsct. ^ooojrcllrk.^ -fco -bliia t:^CLl>le of ooo- 
i. oni>8 drarWXi 'a.j> l>y isJtx^ 3p-u.'l>lisli.ox*»» -barociri^ifio 

will l>o <Hvi<io<l ixiut^o tvluroo sootJ^oxis, osboli. so.lxli'V'icl.ocl 
io'fco <3li.a*pt>oire WTril;1>oix Ijy - 

f^eo1>io». 1 d€»etl» writ>li. ^oxxoi^Cbl jsc^oI^IlocIs, ]pli3^»i<3€fe.l» 
pli>i^»ioo*oli.C5xa:iLioal, CL]a.cl oli-oiacnio^l na-ol^Kodls . iFollo-w- 
3 iil^ t.li.i» a-iro ol:ia3bp>i>oir» ojn. 'blxo 7p3rop»,ircki>ioi:x of su|g^a«T^, 
f>ol3?^»»»<5olrkajri<io&, l^loLOOsidos, f€K.t>s, %vr<ybG>ixiA^ o-t>o. 

’"J''li<.* Icuati pcbirt> of tolio soofilom ha. <l€S!VO‘Lo<i -fco t>lio jpro- 
fibriL'cl X^ijixrifio«ui>ioj;x of orLae^rxcxoA ebrk<l f^lxo 
mofi.«utr-oiici.oiiit> of t^H-oix* axrfcivit>y-. ^oo'f>ior]L 2 is 001 : 1 ,- 

t oriic'cl wit^lx t/lio diffox^nf olauaaos of onjacymcs® 

ot-t«-T*a.so6<, o«.irl>oliycirfiLSo«, ixoc5loa,»oa, euiiaidci^oei^ jiiro- 
closmolatwaos * «vn.cl filix-iri forxxiorit>s. Tlxo tirlxiirci 
p^LT-t, up tio p- 044 oorxol\i<lo» w'i'fcb. t>lio oommonoo- 
of -fcHo olia.ptor*s on GLT]aidti,so8. Sootiioo. 3, 
€»<> 11 X 10 oiio log: w-it^li 4, 'will doexl 'wi'fcli 't>lio doiioo- 

iioix of orxzyxrxoei xrx Ixiolo^iocxl ol^jcsotic*, a,xxc] olixxiocxl 
<’!>ris&,\rtino irootilxocl«, 

Aclvoxso ojrit;ic5i»r»x of t/lxo ciilfox*orxt> olxaupliors is •fco 
MooK- o^k.forxt- <ii»cxx*xixocl flxo fexots t#lxext> fvlxoso 

xx'sx><=*^»^«H>l€' fox' fiHo tioicf Ixex'v^o Ixoorx 'WoU olxosoxx, "felxo 
rtxixJoT’i'fcy Ixoxixx^ w'oll Icrxo'wrx €xxxt>}xoxii>ios oix f>lxo 
‘^olxjoot^* oxx ■whiioix 'tlxoy wx*itio, Wlxoxx wo oorrxo "(bo 
T-o'vio’W tilxo w'oxls: a,s cx wJholo, ox- irtxtlxoir flxo tvlxroo 
fnxrtis l>ofox-o ixs, filxo o«i.»o is li't.flo cliffoxToix-b. Ati 
* lio xiT'osojcxti 'fcimo soioixfifio liloreL't.vi.i^o Ixexs xroexolxocl 
‘^\iolx clizxxoxxsioxxs -fclxcxt; xfi lx£xs lorxjg liooxx foxxrxd xxooc^- 
s.xr^r t>o os.ll lxa.lt>, a.xx<l t>lxo xxxos^ <5Lrfikst>i<^ ooxx<loxxsa.f>ioxx 
iM now pira.ot>lsiocl loy tsho odxtoxrs of oxxr soion-bilio 
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Ti^tiii h^ w?ppjcrjK» j^poofisi^^r ^ .flxoiaa,, ■ 

jSkis^JbBL, hxx Uxo oHcxpforei doaliix^ wxii^ -^Ibo ^ 

Mxd .p^ 03 pO!xrtdo« of s'ixl>sit>i^a.t>ex oovr«erizi|g>: 

■wro dS^d locrx^t/fay aooo'uxxt> of tilxo paropaanext^ootx cuctd 
pxpp«»rt>los of sxx^aara, st>ax*olx, ^l^roo^oxx, ooUxxldso,. 
I^lxxoosidoei, fauf*a» a.Txcl piro'boiirxa, sxxolx as 'W'oiadicl. 
soairooljy^ l>o oscpootjod ixx sxxolx a froafiso as t^Ho 
pxos€^t> oxxo. AVo az-o soxnry -fco fixxdL ixx filxo olxapt>03r 
doalixxg -wi-fclx t>lxo sxx^axrs ■fclxa'fc somo of t> 1 xo ixxfoxrxxxa- 
'fcriozx is xxo'fc xxp-t>o-«la.t>o, w-lxilst; t>lxo st>x*xxot.xxx*o slxow'xx 
of soxxko of £>1x0 so gal’s is oroditiocl -fco 'f>lxo wroxxg 
axxt>lxoirit>y^ . 

Tlxo olxapt>ojrs <iosor-il>irxg t>lxo isolat>xoxx axxcl pxiiri- 
fxoat>ioxx of oixasymos oommoxxoo oxx p. 43^ axxd ax*o 
xxot> ooxixplot>ocl ixx t>lxo -felxirci parf. Tlxo xxxat>t>ox* ixx 
t>lxo tioxifi is, so fax* sls oaxx l>o jxxdgod fxroxxx t>lxat> 
w-lxiolx is Ixofoiro us, gorxxiaixx t>o t>lx€t sul>Joot> of t>lxo 
't>x*€>at>iso, a»ixd is a wrolooxu-o ooiixpilatvioxx t>o a Ixraxxolx 
of kxxo'wlodgo W'lxiolx ixxuoix xxoodod piooiixg t>ogot>lxoxr 
ixx a oorxorot>o f ox*m . Tlxo olxapt>or oxx xxxoflxods of 
adsox*pt>ioix axxd olufioxx, of wlxiolx sxxl»Joot> XV^illst>at>oir 
is f>lxo pioxxoox*, if a lit>t>lo -v^oirlxoso, is osiooodixxgly 
usoful ; it> oovesrs 4S5 pagos of -tioicti- Tlxo oxcfcraofiioxx 
of oxxz^rxxxos fx*oxxx axxixxxal axxd plaxxt> -bissuos axxd 
ox*gaixs, axxd fxroxxx ^roasbs axxd l>aot>o:ria, is doalb wiblx 
ixx a olxapboxr oxxbiblod ** Ooxxox*al Taroabxixoxxb of Ibaw 
IMCaboirials fox* blxo Xsolabioxx of EixsByxixos,** wrixilsb 
ajOLOblxoir olxapboxr is dovobod bo blxo isolabioxx of 
oxxsc^rxxxos firoxxx blxo lowor oxr^rp'bogaxxxs <ixxoludixxg 
xxxo-uld fxxxxgi) obKoxr blxaxx ;y'oasbs axxd . liaoboiria. 
lE^ollo'wiixg a slxoirb olxapboir oxx blxo oxdbuiro of Ixaoboxia 
ax*o oblxoirs oxx blxo oscbiraobioxx of oxxz^^rxixos fxroxxx plaxxb 
bissuos axxd soods, axxd fxroxxx blxo axxixxxal oxrgaxis» 
wrlxilsb axxoblxox* dosoxilxos blxo boolxxxiqL^® of opoxra- 
bioxxs foxr blxo isolLabioix of soox*obxoxxs. ^JC^o boolxxxi^^xxo 
of xxxoblxods foxr blxo xxxaxxoxxxobxrio xixoasuxoxxxoxxb of 
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X>c*riodic*als ixx xrogaird bo ooxxxxxxuxxioabioxxs. *I*lxo 
rno ixooossib^r ansos ixx xrogax*d bo bxroabisos oxx 
HcMotxbifio sxxlxjoobs, aoxd Ixoxro duplioabioxx ouglxb bo 
l>c‘ av'oidod so fa^ as possilxlo. Ixx a Ixoofe. lilxo blxo 
pi c'sonb, doalixxg wriblx xxxoblxods appliod bo blxo 
Hc K-ixtifio irxxrosbigabioxx of oixa&yTrxxos, blxo boxcb sixould, 
111 <.>ixxr opiixioxx, l>o xrosbirxobod bo a dosoxripbioxx of 
iiif tl^i^ds wrixiolx axro spooifio bo blxo sulxjoob axxd xvob 


xrospixrabioxx axxd foirxxxoxxbabiozx as -woll as foxr blxo 
xxxoasrux*oxxxoxxb of blxo gao oxcoixaxxgo dux*ixxg 
aox*olxio axxd axxaoxrolxio xrospirabiozx of plaxxbs^ is . 
doalb wiblx ixx oblxox* olxapboxrs. Tlxo boxb doaiixxg: 
wiblx spooifio oxx5&3rxxxos ooxxxxxxoxxoos oxx p. TOl axxd 
w^ill l>o ooxxbixxuod bo blxo oxxd of 3oobioxx 2. 

Tlxo fowr poiubs allxxdod bo will givo soxxxo idoa of 
'blxo soox>^ btxo bx*oabiso axxd soirxro bo ixxdxoa'bo xbs 


ooiriiuoxx 'bo oblxoxr :3olds of xrosoaxolx 

[ III bho opoxxixxg olxapboxrs of blxo pxosoxxb bx*oablso> 

'(>agos of boatb ax*o bai:;oxx up wiblx dosoxripbxoixs 

lacliiiLralxlo ixx oxroxry arospoob of xxxoblxods of polaxri- 

Ixno+^ry^, Tofx^aoboaaxobr^r ax 3 Ld adiod 'jpHxyahoBtJL xxxoblxods, 
|»P< t i-opKoboxxxobxr^r^ oolocrixixobxr3r, 'visoosib^r axxd suxr- 
boxisioix^ ooxxxobio pxrefSsuxro> blxo dobonacxixxabioxx 
mP^ ^«X<irogoxx ioga ooigiU><eat ib ^ a«xd of oloobacdUxat 

fcoi\ticiobixrib3p% axxd xoiaicxrOfHc^ xFKxoblxcHSbi 

jjof <^lts]uoxxbaa^^ ^ ^C3b«po aW- 

■NTo. 30^^^ -■ . -V/ 

w 


goxxoxral ubiliby, Tlxor-o is xxo douixb blxab 'i^o wroxTifa: 
will 1x0 w^olooxxxod l>y blxo xxxaxx^ axxd o\roxrdxxox:oasixxg 
xxuxxxixoxr of xxx'V'^osbigabox’s wlxo do'V'obo blxoxusol'Voa 
bo a sbudy of bH:ab alxabxnxso Ixxraxxolx of ol^xaaistsr^ 
ooixooirixod wiblx oxxxB^ncxxos. "Wlxoxx blxo opxaxp^ob^ 
woxrlt is pulxlislxod, wo idxod 1 »o ixx a Ibiobbo^^ p^ 

.i-bo dosA, wiblx ib- / , . 

^ ,-blxo oyatopio . of ; 3&sr^»^;j^ppig^lb 

<w^o puJxlicd^^ed a ooKX€SUsaaed ^ €»dtb 4 oeii^ of ^ : Ixte. ^ drob- 
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xtrx'dk^^; iblie» * *1 Jt«^ai^l>u^€ 3 li. <dlc»xr 

KacksByjjmo 4>]ao 3.ut>l]Cox*a aHou 1<3. jp**®!*®*^ a» eijnailjsMr 

ooxtK^exisocS. eK^'tatpi^^'«irit/lx .cbll 'fclie i3adk]pc>3rtiCLXX'f> x^dPor^i^oefS 
r^tfdrixxod in. -thk^ oa»o ;psroEM^n't> t>xrQci.i>iso. SnoK a. 

volnmo woiald T^ .escooedULn^l^r va.in€b'l>l© tio si>n<i^nt» a.» 
a. la.l:>ox'a»'6o:r5r ii©3c:fc-l>ools:- Ammxm It. JLiXisro. 

. \“' ' i- 

Trix« As30CiaLt:ion of Mijs-laoir Plstniis 
a^xid Fxinsri* 

.M^^C€yr^7hi.si€t • ^€^€^€>^£>^t €\f JTt^co- 

£€o9b> VctscuZctr JRlcx.^n.ts cltvcI ^^r^oqpJv'i/te.s . 

By I>i*- 3MC- O- Itfitynor. (JST&w JRH^/totoyMt Itex>i:‘in‘fc, 
I«ro. lS-> Bp. 3c -t- 24t6 -f- *7 plat;os. <I^ix<ion . 
Wlielcion cm<i AVoslesy, I.i-fcci., 192T.) 21^. not. 

T he o]3.a#2>t>OT*s of t>lxis volnmo ayo alroarciy feLmilictr 
to botanists, ba^rna^ appoar-od in tbo N^w 
of 192B — 2T, and boiixg ro 5 >xintod boro 
witb sli^bt oxnondations. 'JCcy tbo moro gonoral 
biolo^st tbo titlo of tbo boob may su^^ost a somo- 
'Virbat toobnioal discnssion of a partionlar and 
rostriotod problom, bnt in roality, naabixx^ intixnato 
oontact as it doos -witb bortionltnro, forostry, 
myooloigy, plant pathology, soil scionoo, plant 
physiology and gonoral biology, its in tores t is nn- 
ixsixally wido. Enrtbor*, it is ^?v"oll 'vrritton and may 
bo pomsod witb ixitorost by tbo more gonoral 
soiontibo roador, 

TCbo fact tbat nnmiorovts -vasonlar plants sbo'w' a 
rognlar and obaraotoristio yot non-patbogonic in- 
fection by fungi baa boon bno^wn for many decades, 
but tbo critical study of tbis relation may bo said 
to date from tbo rosoarcbos of Eranb in Oormany 
about forty years ago. Tbo brat balf of tbis period 
'W'as devoted primarily to tbo study of tbo structural 
rolatdonsbip between fungus and boat, and tbo last 
two decades to analysing tbe more physiological 
ai;ld biological aspects of tbe relationship. 

Interest in these latter problems received 
tremendous impetus from tbe researches of IN"o©l 
Bernard on orchid mycorrbiza, and tbis interest 
continues unajbated. Tbe brat few chapters of 
X>r, Bayner’s voluxne give an admirably clear 
picture of tbe development of research on tbe 
subject, and tbe w'ay in w'bicb an issue, originally of 
.almost par^ocbial interest, has become more vital 
and inclusive until now it touches fundamentally 
am any snbjocts not only of theoretical but also of 
.irbmebse practical importance. BsceeUent accounts 
are of the part played by fxuxgi bx tbe growth 

; , fpf ^afcitidsand tbe developin ent of orchid cultivation, .. 
\and the waya in wlnoJ|&.tbe natural relationship ^nuay 
be utilised or^circuiinvented by cK>mxnercsiaI growers-, 
BquaUy valuable" is tbe author’s dia^bxauaion . tlie 
Ho. 3070, Von- 12;21 .J 


■ StrjS^ Jg? ■> ^ 

recent .researches of. IMCellbn, :3^i^3rrone|, 'Bhlch, ,and 
others on the ecological ■ and physidlog^osl ing^ * 
nlboanoe of tree rnyoorrhisa and i the application 
of excperimental results to bold conditions and 
forestry. A particularly interesting cbaptOT Is tbat 
devoted to a consideration of tbe tuberisatioxj. 
theories of Bernard and bis modem disciple IMtagrou, 
esx>eoially in relation to tuber development in 
tbe potato, and one cannot but agree witb tbe 
author’s tentative rejection of their vabdity. 

In her last chapter, ll>r. Bayner, who is tbe most 
distinguished Bnglisb student of these problems 
and w'bose researches during seventeen years have 
added greatly to our bno'wledge of the mycoxThiasa 
of tbe Bricacofie, sumnaarises her views on tb«j 
symbiotic relationship, coming to tbe bnal con- 
clusion tbat ** the possessioix of xnycorrbiza is 
fre< 3 [uently of bexxebt to tbe vascular hosts, tbe 
nature and extent of such benebt depending upon 
tbe physical conditions of tbe environment and tbo 
physiology of tbe association in individual cases.” 

Tbe author has beexx to Immense labour in brixig- 
ing together tbo w'idely scattered informatioxx oxi 
her probiexn and has achieved notable success in her 
synthesis and presentation . Hero and there oii«‘ 

notes points 'which might be coxnxnented upon, 
more cxspeoially -when tbe author is discussing tlie 
actual fungi. Thus, fungi of tbe J^H'£:sioct€»Tti<i 

group *’ (p* 72) are quite coxnxnon and plentiful 

in xnost soils, as are tbe ‘ pelotons ’ or sbeins in 
varied and numerous species of fungi growing in 
pure culture. These are trivial details, however, 
and on tbe 'whole tbe volume impresses one as 
beixxg an extremely accurate and balanced 
cussion of tbe problems of myoonrhiasa. I'lie 
plentiful illustrations, full bibbograpby, and a<ic;- 
quate index coxnplete a boob tbe author may well 
be pxH>ud to have 'written. W^. B. B. 

Our Boole sbelfl 

Air * Jlf JSriPiaH jftctiit- 

z tHe- Ar^'n.'htaX VoZ^A/me of 

tHe, Xtritri^H JRcLi'nJ'cxXt Or^€}LV^€s:cUi€>rt. the 

X>i»tr%iru.tiiyvh ckf Xtetirtr ^pcxce tx.'nXt the 

JBriXi^H X-Ble^ tXu.rin^ tHe. hTetzr X^27 re^^OGrded 

i>^ €MX>crut CXr^c^ JBhrit€t.€^ 

Xr^taareA* (Id-O- 30d.} Issued by the jAuUtborit y of 
tbe Ideteorological Oommittee. xvii 290. 

(bfondon : B.lilll. Stationery Obice, 1323.) 1^* 

net. 

Tjbcm voluxne of Bririsb Bainfab ** fc3ar.I327» wbiclt 
bas just been published^ is the rixty^yseyeKittb tbat 
has appealed since t^e Brit^sb 

tion was founded ’.by the late' IMDr. O, -JT. Sy«»o“5 
: in IS&3^ in order . to stemdardif^ xncTtboeb) or 
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<>£ x'ettzUCsrll izi. ' tSn-fcjsJbL Tslies a.xxGl. 

’^TO'V^idk^ ^ xat^ctens of onsoTtoier t^lato ol> 80 z^A.tiioxifii 

m.»clo 13)^ cuEKLA-feowrs sixould l>o pxTCMBoxrvocL «ur]i«l. l^e m«kdLo 
A-v-ckilcirblo for* p-trirpoBoei of x^osoeurclr ' a.nd s'fcau'fcis'tioAJ. 
ixLq[u.ir* 3 r. ^Wl3.exi. It^' ±a ooriisidez-ed 't>hLa.i> f^Ko Or’^ci.ziize^- 
-eioxx, in. of oveary ofipox'ti, doosL zxot; aeoxrro t^lro 

oo-o;po»"a.iiion. of BdX ol>»€Kr"«rox«, a«n.d ftxcbi> 

rrot^wit>}3LCifarn.dl3:3^ flxiei limifckflon, xxo fowox* flxcbzi. 
-4rOTO r'oooards euro ^nrlblialioci int fHis TcroltaLnao, aozno 
idoA la fozrmod of flxo '%rebliJLebl>lo meii'koxTicibl ^wonld 

l>o lewgoly 'w^aat^od ovojy yoa-rr 'Vsdt/Xi.on-fc somo aixolr 
or^eundLeuBbflon.. Xf ia aekfiafa^otoxry fo n.ofo t>l:i.ebf 1^7 
mor-o r*ooords laia^vo boon, soonjrod ^ban. T?(ror*o ebArekilcbblo 
for -fcbo 1020 'v'olomo- 

Tumin.^ “fco fluo faoXs eLbont^ Ibo yoarr’s reklo ro- 
voalod by Ibia lat>o3t> ’^olixmo, iX is rxoiiod Ibe^tv ovor 
f.bo !]&rli>lsb Xslc^o SrS cl 'virli.olo, cltl. o:s:ooss of rain. ^w'49ua 
moasiirod in 1027 ; “fcbis is Xbo fiffb snooossivo Swrol 
yoar- Tbis feiol sn^^osfs f;baf somo olimatio * snr^o * 
IS in o^orafion i t>bo -probabilitiy is 32 ±o 1 ai^airxsf 
staob a mn of 'W'of yesara baArinig arison by * obanoo** 
Only fonr woffor yoars bavct oocnrrod dnring Xbo 
Iasi sixfy. 

Tbo ^oxitoral arranigomont; of fbo volnmo nndor 
i« similar fo fba-fc of rooonl volnmos- 'Xbo 
bcsavy snoAvfall at> 01i.risf.mas in fbo son! b of bln|^land» 
aft>or a oonsidorablo j><*riod dnrin^ 'wbiob t>bo ronnfa- 
fion of fbaf soasonfor snow^ bas sloadily doolinod,bas 
insjnrod a sj>ooial arliolo by JVXr. X-4- O. W. IBSonaoina 
oin -tbo snoAvfall of fbo balf-oonlviry from 1070 i>o 
102^. *X;'boro is also a rojporti by Mur, 3^, XXndloston 
Tipoix c!JK:p€^rimeint.s 'wlfb rainjj^aiiigo sbioldts : fboso 
o^cpesrimonls fbrow' fnrfbor li^bl uix>on fbo jxroblom 
of ^offing aoomrafo moasoromonts of rain in nlaoos 
unduly o3Kiposod fo fbo s-wooj> of t-ho 'wind. Tboro 
aro in additioix dolailod dxsoussions of oasos of 
o:x:oeiptiional rainfall, and moxxt/bly, soasoxxal, and 
axxxxnal maps sbo'win^^ f-bo disfribnfion of rain over 
t.tio' Elrif isb Islos for fboso periods , 

,-4 dsorp/^oT*. 'u.rvct JK‘api/i<xr*Aro-nd«‘W.scE^ion. der 

^Thti JSTa^jpx/^oe-r'Arondswsa^^o^*- vow 
wwd X><atOT.p/ew aw y^asr^ew wwd ♦w jpor^- 

J9«w JSr<3>rperw- Von ISricb XXtiolcol. (IColloid- 
forsobnn^ in !H2inzoldarst>Gllun^on, berans^o^ebon 
'v-on i^lobard JIZsi|gmondy, IBand 7.) 3^I>* vii -l- 

30S- (XwfOipssij^ r .A.lcadomisobo Vorla^s^esollsobeif t* 
m.b.U., 1023. > 20 ^old marbs. 

Ijsr Xbis orifioal surv'oy of t>bo fboorios of Xbo pro- 
crosses of adsorpt/ion, partJlonlar alfonfion is dirootiod 
flxo limifs of 'validify of t>bo assixm.pt:iions mado 
in fbo 'V'^arions bypofbesos> and fbo gaps bofw'eMsn 
ex^isfing frb€K>rios bavo boon bridgod by an appli- 
cation of f>bo rosoxuroos of modom pluysios, A 
u txiOcjation of fboory bas boon at>f>ompt>od, and t>bo 
sanxo basio prinoiplos bavo boon appliod 'l>o fbo 
wbolo x*ango of adsorpt>ion pbononxona. ICarro- 

versiblo .prooossoo— Xor osfamplo^ obomioal aofvion 

do rxoti GOxn4a( wlisbip Ite soopo ? tibo bnowlodgo of 
tVisso branonos iS’ litbo iboompfeXo -fco wawantj "tbo 
C3r tension of f>bo f>0 tiboxn. .Tbo boob bas. 

noon wriff^n yrffb fjbo; aim, of i-fcs boing inteliigiblo 
to a. pnblio pbssossizig no £rroat> ■ m:at>bomafrt<34Bd' 
Ivllowlodgo, ' 

"^bo inaJf is fotiind mi f^o idoauHaat^ 
ISTo. 


'iba {offooiii'«^ i;rango of : .jmblOMybwr fecrbos is„':lo»s 
fbo moloordar dian x o lsor . - ''Tbis fdaci^. .-#nns . '.HBbo' a* 
.silyor fXxroad 'tbrongb fbo fabrin odf fno bokxb, Xto 
stabsfant^ial aoonraoy is domonsbmbsd by a mafbo.-« 
maiaoal analysis of sfronglb of fbo olootdr‘ioal bold' 
oiacfondixxg from t>bo snrfaoo of a 'jorystal of roob- 
salf> and oalonlalion of fbo boat^ of s^dsorptrion .of 
dipolo znolooulos by 'tbis swrfaoo. Tbis analysis,. :' 
as was sbown indopondonfly by X^nnat^d-^onos, 
loads •fco boafs of adsorplion of f>bo oorrcM3-fc ordoar. 
Tbo fomxafion of a moro or loss oomploto mono- 
3moiocn.Iar lay or in prooossos of adsorpfilon is a 
oonsoquonoo of fbo rapid dooroaso in fbo sf rongf b ^ 
of t>bo olootrioal bold af> fbo solid snrfaoo. 

Tbo proporfios of f>bis blm aro osciaminod in do- 
■fcail ovor '^bio w'bolo rango of snrfaoo donsity, and 
linbod np wlt>b -tbo 'prooossos of oapillary oondon- 
safion w'bicb ooomr 'wbon gasos bolow tboxr erifioal 
'feomporatinros aro adsorbod in porous bodlos. A 
simplo -troafmonl of ’tbo fboory is found -to bo 
adoc^ua-to for tbo intorprofa-tion of -tbo major oac- 
porixnontal faots ; nxinor do'V'iations from fybo simplo 
tboory, bow^o-v-or, aro oacaminod from 'tbo point of 
'viow' of tbo dipolo and c^uadripolo naturo of tbo 
adsorbod moloculos and tbo oloc^trioal and Van 
dor Waals* for cos acting botwoon tbom, 

Tbo "v^olumo stimulates tbo roadesr’s intorost in 
tbo ooniploas: intornlay of molocular foroos 'wbiob 
givo stabibty to tbo rnonomolocular layor on tbo 
surface of solids. 

cewcf K^ty^mic <Z?re€x,t4on^» X’^rof, 3* 

.u^loxandor^^ (j^Lnnual X*bilosopbioal X-fOOturo, 

IXonriotto Herts Trust, Hritisb Academy, 1Q27,> 
(JFVom tbo JPmceec^^w.gr^ 

'vol. 13. > X^p. 2€5. (ILiondon : Oxford XJnlvorsity 
X^ross, 1023. > 1^. not. 

TnoB usual tboory of artistic creation is tbat tbo 
W'orb of eurt, pro^vXoxxs to its execution, ** exists in 
tbo artist's mind as an imago or intuition," Xn 
bis Adamson lecture Art and tbo MCatorial '*), 

X*rof . S- Aloxandor bas alroady giv-on reasons for 
bolio'V'ing tbat tbis conception is mistabon* On tbo 
contrary, tbo artist ** does not in general drst form, 
an imago (if bo is a poet, say) of xybat bo w'ants to 
express, but finds out w’bat bo w'antod to express 
by expressing it ; bo bas, in general, no precedent 
ixuago of bis w’-orb, and does not bno'W wbat bo will . 
say till bo ba s s aid it, and it comes as a ro'V’olation 
to bimsolf-*' Tbo w'orb of art is ** a material tbing 
... dyed tbrougb and tbrougb witb nxoanings, and ' 
tboso moannxgs sxxstalnod and supplied by tbo 
appreoiatixxg mind. " Tbus tbo essence of tbo 'worb ' 
of art is tbat in it ** oroati'V"o xnind and tbo material 
aro indissolubly fused," But in applying tbo . 

analogy of tbo arts to tbo universe, ** -we must dits- 
count tbo finitudo of tbo partners in .tbo tqrana-’' 
action." Tbo inbnito, being infinity, ban bayo> 
nothing outside itself upon w'bicb td .wrorb . as 
artist worbs on bis matesriaX. Tbo fixiitudo in- 
volvod in art xnxxst bo storippod oS ; 'wo must . 
abandon tbo idoa of ** a mind or spirit xdaiob pro- 
oodos tbo world and creates it.*' 

. VS^e must lodb to tbo 'world in its simplest ’ 
ox:piroisB%oaaL, . -and .there we i9.nd sbanotbing wbiob 
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<%Gk(n^^jg>o 3 ::&di 9 t>o '^h.o < Ea j ^< 5 >j 3 ii^o ' ■' eudb^' * 1^0 

f^£»€»xi, iJa. i-fc lio xiaLixL< 3 L : 

em<5L moToa^tikiLijat ^ . <9odnroB3p>o3a.<:l«i -feo * . 

I*fc is l-teeldC 't:u3L4;n?e»af^)e<3.^ is aacfceeroly 't^fc^oiro. Xn. i-fc as iaa, 

a xKk-aiddbsc aa;^ Xcsrnoiaci i>lbua J&ditie i>lx trigs x^eiiioli. airo sai^X 
iio lies <3x*aatMSKX. . - . TXMrojrs is n.o ox*ea-t>or odP ii> e»3coex^-fe 

ii>self .; Irixt; it> is tiHs Orrsat^x* of all :£tj 3 Lit>os i>li.at> oomo 
ijEii^o losing wit^lrixi itr, • . . Ood, -fclioirofoiro, tiioiagli 

ziol> iilio ozroaibcHr of i^lato TJiaivetirso, is, so fax as IXo is 
idon-fioal 'wi'tli. flro uni'iroxso, cr©at>ox of all tJckct t>liixigs 
wifJxirx J. O. XX. 

JlSS%>e.Ci^ir%4oe^ JSrragr^rt.esxitT^^ JSJ€son,€ym,i,c^ • c» St^juZ%f o/* ifAs 
JE7e09S097t'«<7 ICJjser a.v9^ JS^y^spZf/ €>f JEUle-ctrio-itt/ . 30. 

d, lBtolt>orx. X*i>- 3ci -t-30S. <X>oxi.c±okl r Olrajporaxi. 
aaxdt XXall, X^f>dw, ^1^. nof, 

3KBtJBi stJixdy of ooorxoJtiaios is of gr^afc iixxxiojrfcarxoo fo 
ovoxyoiniL©- "Wo sfLOirld all Icnow somet>liijog al>oot> 
orax>it>al and ixit^xost;, and sinlcing funds and dep»i70-> 
oiafion. Tiro ^jnostiion is ^w'lro'fcli.or -wo slioixXd bo 
f»angli't> -fclxis at; solrool ox at> oollogo, ox wliotilrox ^^v-o 
sbonld ;pdo]£ it> nj> in onx o v e x y day "w^oxli:. Vk^o lia^o 
boaxd an ominont> onginoox -ware Indignant; booanso 
Jbto X&ad mo-fc a nnivexsify gxaduato 'wrlio did not> 
qinto nndoxst>and ’v%rli.at> oxossing a oIro<i\io mosnts. 
..AnotJrox t;liat> fo-w, if any, t^oolrnioal 

gxadnatHOs lazno^ar at i^lia't; stago in tiro txansaotion 
a jraxolraso -was oomirlotod- In qirostioning a 
yorrng salosmair on tlris ;]poirLt, Iro xojillod tlrat Iro 
Irad bonglrt a * birsinoss ’ dxotionaxy to wlriolx lio 
xo fex xod -wlron in donbt. 

Tiro qnostions JMCx. Holton disonssos, iio'wovox, axo 
not oonnootod *witlr lavir, orcoojit in so fax as logal 
ocnaotnronts limit motlrods of jixodrrotion ox snpi>Iy. 
Xt sooms to ns tliat tiro qnostions disoussod axo 
mainly oonoox-nod 'W'itlr finding ont nndox -w-lrat 
oonditlons -wo oan snjrp^ly most ooononrioally . 
IVXan;^ of tlrom axo siirri>ly finding 

™ A^urTyy* ^:]rm and minimnm. ^sXnos, tiro solntioxrs to 
.-wlriolx akxo somotimos diffionlt to find. XCol-vrin’s 
nxoblom, Xox oacanrjrlo, -wiriolr givos a motlrod of 
finding tiro most ooonomioal sisso of oondnotox to 
nso in snj^i^ply, is giv-on, cmd its limitations ai*o ore- 
;g>laiTxod. 

Tlroso and many similax jixobloms oan ofton 
‘ bo solvod, ai>i>xo3cimatoly at loast, by gxajrbioal 
motlrods, and somo of tboso motbods axo of nxactioal 
nso. Wo axo not oonvincod, bowovox, tbat it is 
nooossaxy to mabo a sx»ooiaI dojiaxtmont of * oloo- 
txioal onginooxing ooonomios.' Tboxo is snob an 
infinito -vaxioty of oonditions of sn^ijily tbat it is 
imp»ossiblo to oomx>nso tiro solutions to all tbo 
]pxobloms tbat axiso by moans of foxmnlae. 

C7o£en^ed .f=*Z<rlEes o/^ <>f Oeyicra. Hy <X. MI- 

XXomy*- VS^itb a sboxt X>osoxi 3 E>tion of oaob Hixd 
'Vv, H* Wait. Haxt 1- ^ X^ nlatos. 

<Oolombo r CJoldmbo KCnsionm z XLtondon : JOnlan 
axrd X^td.y Xd^7.> 30s« 

Xisr Xdtx. XS. Wait bxongbt dnt a most o:s:- 

;/ oollont bandboob of tbo birds or Obylon, illnstaratod 
yritb a forw blaob-and-)*ttdrito ^platos^ At tbo tizno 
it was folt -t^uat tbo yUno of tbia boo^ Should. Irayo 
/j'tftoon'^^prie^tly oi nb anood 'bad.'iH> bpon 3pM:;>iaisii>3ki :|fO 'bieXog 

' . riro-''aoT«, 


ont a ooxtsin nnmbcn* of oolonxod jplates -to iHustarato 
itv bnt . tbis -was nnfortnnatoly a finanoial impos- 
sibili-ty., Xt -was fnlly xeaXisod, bo-woyor, by tbo 
antboxltios of tbo Oolombo mnsonna. and tbo antbesr 
blmsolf tbat snedr dlnstxations worn niost dosixMa^i^. 
and in tbo gonorons boljr of X>x. Oasoy VITood 

nr ado tbo ]pnblloation of tboso jplatos ^ossiblo. Tbo 
;painting of tbo 2 >^bE>s bas boon ontxnstod to IShXx. 
Xjt. IVt. iBtonry, -wbilst Mx. 'W^ait bas snnpliod a b^ef 
X>x^ois fxom bis mannaX as lottoxp>xoss to oaob nlato. 
Tbo pxosont -piaxt oontalns six-toon jplatos, and it is 
in-tondod -bo oomnloto tbo woxXs: in xbnx x^axts, after 
-wbiob it is ;possiblo tbat a fnxtfaox yolnmo may bo 
jpnblisbod . 

Tabing tbom as a -wbolo, tbo nlatos axo oxoollont. 

Tbo attitudes of tbo bixds axo iiro-libo and yigoxons, 
sbow-ing tbat tbo ;paintox is -woll aoonain-tc^d -witb 
tboix lifo-bistoxy as -woll as wltb tboix mnsonm 
sbins. 'W^bilst tbo axtist is not oqL^»»lly baj^jry io . 

all bis ofioxts as, fox oacamj^lo, in tbo jrlatos of 

tbo Hxo-wn-ca]pT>od Habblox and tbo Xllaob-ca;pxrod 

Hnlbul -wo tbinb bo bas boon orcoo^tionally 

snooossf nl in bis boantifnl xrla-to of tbo S]pottod- 
•wingod Tbxnslr and Hallisox’s 'Waxblox. AIVo loob 
foxw^axd to tbo soooird j>axt of tbis jrnblicatioir 
yritb gxoat jiloasnxo, and if tbo -woxb is maintained 
at tbo jrxosont standaxd, it -will undoubtedly be 
a gxoat addition to tbo asoologioal litoxatuxo of 
Ooylon and a -woxtby sucoossox to X.*oggo’s gxoat 
woxb- 

•M.-rrcf in, 

T-ioxert, Von X*xof. T>r. 
E. ICoxsobolt mrd I>x. IHoxmanrr ft-toob. JPjr. iy -+ 
170. <Hoxlin : Oobxiidox X^brxntxaogox, lOSH.) 

gold maxbs. 

Tiacac boaling of fxaetuxod boncss in -wild animals 
<nrammals, bixds, xojrtilos, and amfrbibians) xovoals 
tbo astounding adaptability of tbo xrat rural f oxoos of 
xopaix and tbo orctont -feo wbiob -widoly sopaxai/ecl 
fxagmon ts oan bo joinod up undox xratuxal oonditionn 
-without tbo suxgoon's assist anoo. Tbo boob i» 
ilXustxatod by numoxorxs pbotogxapbs and xadio- 
gxapbs. Xn tbo bibliogxapby of fifty-oigbt titles, 
fifty-siae axo Qoxman and nono of tbom Hxitisli, 
altbougb, fxom tbo timo of Jobn HCuntox, Hritish 
ana4>pmists and suxgoorrs bayo taben spooial in-foxest 
in tbis subjoot. 

cl&m, dox Von X*Xof. X>x. K^. -v- 

ITxisob. ( Voxst^ndliobo Wissonsobaft, Hand 1.) 
Hp. ac -f- 1-^3. (Hcarlin : Julius €5pxingox,, 1927.) 

4"20 gold maxbs. 

Tetxs oacooHent and attxaotiyoly pxoduood little 
yolumo stands out in xofxosbin^ oontxast -witb most 
olomontaary boobs on boo Xifo, sinoo it. is tbo pxodact 
of tbo autbox’s original xosoarobos. X>r„ XC. 
iFViscb is woll bnown as an oaeport ..oaepegrinronter - 
tbrou^gb bis obsoryations on oolomr sonso, 
of xodogaition, folding :r®^Wfs:>bS€Wsi, ancj l o t^btesr ;jgeatrrre» ; 
of tbo sonso pbysiology ox tbo boo- OCbo boob is to ; 
a largo orctont a summary of tluaso rosoa arob^B, and : 
-wo ooznmond it to ,aXX fnto^EOsted, not 'OxdLy in ; 

life, but also in genoral anrfnaaX bedba^tfiouar,. . 
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j^iST'/MB JSE?«t^jf€y(r ‘♦aoig ht&ttM* Hf£ >nt 

«s«;2E>*-«kM«CK 

iDcm' «o aw#* #o cMcr^^ra^^cmcS 

#«<^-0€6i^ispcK '9»^cs9<»««490«'^1^te i£‘n>l$ei^a<2«sdP Tf<yr tH4-m 
<rr €Sm» ej/* SST^ainxRas* m «catJk4m 

< 5 / <>0«9«^9V»'C«T%lf43CB£»0»^ 

fill&ox*iC: JS^lmoi&s sumI -tilM A.v»irom& je»ojrea.Ui» . 


Oowr !®^’eil>- S&O of tJr^iiei yoc^at* I sroooi'v’ocf mu lerf^fcojir fxroirrk 
^B^o^TibOO):' ^ «»x:«»KX JEJCala^ :]3yi^<3:0, 0 »lo« ixx lio mmuym s 

‘* X jbt«fc-vo 't>]3ko luOra.O'ULJr “fco o^'V'ieio yox» 'tXxia.i:^ lat'fe 

t^tio oantci. of sixxxiaxxoir lf»2*7 X jrer|;x»ttt>o<3.1y lxo«br«JL «i|^Ki.Als 

froaro -fclrko XXwtoi^ 8l:xc>xrt:r>'w^cikrv-o t>r'«i«iJ5ttar»lf;t:>03P £»t>fibt>io>i3u 
'ROXVT <'HSiia.dliLO'V’Ork>. filxo «UEunr&«s» -fcixxxo ets X lnoe^rxl. -t>]:k.o 

X «k]j»o J^oaord eoTboos». X XkOAz*<l t>l:ao 

xifiituckl o<3JH.o« ^w'lraLioliL (p^o&m zrotmod ocbx^lrii ^wi-fcln. euo 

of mulooxxt, 4 socozxd, mum woU mum 'W^c^^^coar oolxo 
3 «oooiad«^ efcft/ox*^ fJKo t>x*ij:i.oif>«bl mij^njeul f]L4SMX ^ozxo* XVlion. 
ttio j>i*ixiioi3^>Cki eiij^^ptaLdrl 'W^s oei(.>oc3i4Bi>lly art>rt>T%f^, X sup>|r>oso 
t/l'iLO ojncxf^lit^ULcio for* t^lxo leirei't; oolr&o 3 »oooxi.cls fikft^ox* 
Joy l^olvw^'ork tiSj aaonci. V^r of l/]*ao pr’irroijpAl ni^gpcL&l -in 
fitre-TTL^^Ibl-x^ X»'i-om. ‘W’Fiojt'O t>lxi» ooI^lO ooxxroi^ X ocbrns-ot; s^y 
f<*i’ tlio I 'W’ill oxrly yrorowi-felr. ooruSLarm. t;lr«bt> X 

i'«-«.lly l:iLO«fcr-cl -t»litis oolro.’* 

laTomc>dia-t:€9ly X trxoorr’d of fJhiiB xorosurXc^tl^lo ol3«ojrv*«u- 
tioo, iti s-fcrxAols: jramo tJnmuti 'fclriLe '%«>*eL'%ro£i 'woaro jrodootod 

troio t.lio»o ot.x*oobms cbrrci of olootirorrs t>o -wlrioXx 

i 'wrcts loci l>y f.iioor’Ot^icia.l izxA^ 08 't>if 2 :a>'t/iorrja on. -fclro sbruroT*^. 
l><>T'<>«,li» in my p^fiMpor- in 1 &04 in V’''£cic!nifirA5c»&«jswsj^- 

JSlcT-'iJf^t'&r, OJ'i**iMf>ia.ni«fc <“ fcixxx* lo rnonvornont; d’vm. 
point mcK.t^x’iol x>ojr't49Ln.t> ixrxo o>a«tx*f;o ci'^loofirioit^^ soms 
I'oc'tion ci'mx «kin3uBbn.t> cSl^CSmont/ttiro.*'* ) in. r*ofoi*onoo “to 
tliol. £».n<i t>i»o s^xl>»o<.^xxont> mojro oornjplotro ono in. 

ISJOT, orto of fino momV »t>x*iicixkp[; fotittv-uirots of t^lAo Xlxoory 
wo«4 isi>z*ocknxi3 of oloot>r*ons oominj^ from 'wifclion'fc 

t<>wo.nl» flxp oarjrt^lr 'wojro ciovicttroci 1t>y t^no o«k.zrt>Ix*» rno^iac- 
iiotic* tielci. in »nolx a, X7«my t/lxnt> nn irnarrion^o £Kp>ax^<o 'wo^ 
lc>x*iric*ci fjreso frronx olo<3fci-ic5 }pa.r*f ioloei, anci Ixcbxrini^ tXi.o 
«il»o|r*o of <*, i-oinxei cio£(c:sx*il>o<i Ixy jrovolot>ion of an ovaX 
toi»|^orjLti -to tblxo ma^j^no-tcio axci^ of i>ixo oar-tvix ati f-Ixo contsro* 


''I’'fioMc>t Yosnlt^ 'wor*e aij^o in full a^r’€>onxonl> xviflx XCr, 
ltinlcolanci*8 x'omaxXc.alxlo oxcx>ox*irxxont>a 'W'i<>lx oat;lxocio 
t oy « cliaroorfcoci fo^w-ax-cls a n&afcn^t^io cio«oi*il>€Ki 

111 1 UO 1 in T^44:£ieTM^Xe€d>mmeS9XcfCM€pe.tm <** iilxc.jp^cii'tvion 

Tiorvoiarioxxno do IHOO — X$>00 i>our l'*ot>ndo dos axxx*ox*oa 
l>or4^alo» ” >. If no-w- -felxo -VG^isrolosa si^nala ooxxld yxono- 
txvi.te' i>lxo XdLoaxdaido layox-* flxoy -w-oixld jxaas into tlxis 
<'ixi.|:>ty »jp»aoo^ and rxn^^nt. i>o rofiootod l>y t*lx o w alls of 
tilt* oloot>j:*ona fox*min^ it»« outoxr ixoxmdary, Tlxo lozx^ 
tmio intoiryal l>ot;'W'oon t.lxo jpHrixxoijxaX sri^^^nal and tXxo 
o<*Jxo a|g:x‘oo 0 xKrol] x»ri-t>]x flxo ixnmonao dimonaiona of t^lxoao 
tojoidal sjpao^s. 

i t 'wajB noxw^ xroxy int>ox'oat>ixxe^ to zno to oX>t>axn nxojpo 
4>viclonc»o of tXx 03 o Toarna3rl£al>lo oolxo^si* and )aat> «ip>x*in^ 
ond annxmox* X ojr^anisod a loxx^ aojrioa of olxsojrv-at.iozxs» 
ir>jr* wlriolx X am yoxy xnncsix indolxtod t>o I>r*. van dor* 
l*t>l, at X*lxilipMa Xtadlo, XSinctIxovon* for* ixia voxry offioiont 
worlc in aendinjg* aiigpExals^ and fmctixor* to JBIIolctt'iak 
l^iir-oaxx, Oaio» to tfxo i^T^orrwog^an 'Tolofirrapxix Adminia- 
tnxtion, and to iB*xx£l^inoop X XaJ Laa» for* aid xn arrr-anjg*in^ tlrxo 
r-oc*t?y>tion of tlxo Bx^nala. *X^Ixo olixaoirnrationa xiw^oro oon- 
to^iKici dniTin^ Ootol^ojr, l>xxt no ooartain ovidonoo vras 
oliJainod Ixofosro Oot* IX. JECindlxovon onxittod dxnrizi^ 
tJi<* aftoimoon vary atrni^ax^ ai^pcxala of xmdamj^od vravoei 
of wavo-lon^jtiiix 3X*4t motroa, and XXala and X Ixoatd 
y. ly ctiatinot ooixooa aovoval tixnoa* t^lxo intot-val l>o- 
tw^’^oxx adl^ipcxfid ax»d ooXxo yaryinii^ Ixot^wroon 3 and X& 
»<-< onda, moat of tlftOJm oornin.ifie alxont 8 aooonda aftor* 
1 nxrinolpkaX almxal. 3otootxmo«l two ooixooa wox*o 
oyixi'cl witix an intairvaX of afeont 4 | aaoonda-. X tmmo di-* 
i^a«f3POi#aiaiod ttxO anooata to X>t*. van dti^ 36^1 at 

asTo^ acr«u.y*iau *iSaj " ' ' 


T t aa t nxgiixt apooial o n ^ Xapii on ja^avo oolaboaa Xxoao vary ins 
oetwoen tlxxroo and fxftoon aooonda atoxx ^Sdttfy TP«»** oont 
of ocaixooa Ixoard aftoxr ois^i^ aooonda atop "van <£ 9 ^ X*ol-*^ ' 

-AXto** tixia it aooma tiiat vro -Ixavo lioz^, a novr and 
xrocdxair‘lcal>io pfxononxonon^ tixo atudy of xvlxicsdix. xnay 
t^jrow xnxxoli ncfw* Hsi^t on tixo oiootxrio ont-xronta in fipaoa 
oxttindo t3b^o oartix and on tlxoir- odnn oxi on witli ..tixo- 
amror*a ixojroalia and masniotio atoz*rna. 'XXxo vax-iaXiriXity 
of tlxo .plxonoxnonon indioatod toy ttoo dtoaoirvatmontai 
asmoa ^woll witto. ttoo C5or***oapondins variatoility of axn*or*a 
cKnd ttoo 'nxasnotio x*osi»txatioxxa^ Oanx. ^3»8a%apHaa. 

'X'too Racpanaima. of CStoat* ooal aooonmpanyinS 13o«*ptinn"^ 
c»f CXaaoa and 'V'apoxiura.. 

lor toaa tooon omntoaaiaod in a Z’ooont napor* <]i^ane^am» 
jF**^. JfIfOjpr., 8, 'JrST ; X03H> tlxat onr* fbexo-virlodso of ttoo 

aoxnption pjroooaa mxast noooaaaxrily xromain xnooznploto 
ao Ions attontion ia fooxxaod aololy on tlbm toetoavioxnp- 
of ttoo o** aolntion, to ttoo ontiiro nos^oot of any oon« 

oonntant offoot oxx tto .0 aolid aox'toont vritto. wtoioto. it 
ia in oontaot. It vraa atoovm toy IViootoan fXVoo^ Jlfoxf. 
^oc.» -A» .XX8, iOO ; i027> tlxat ovon axxoto. a x*is>^ ^ 

atx*xx.otnz*o aa a toloolc of olxaxooal oxcpanda oonaidorratoly . ' 
■wlxon taldns oax-toon dioscido* ttoo oxcpanaion tooins . 

of ttoo aanxo o**dojr aa ttoo v^atozr-movomonta of toxxildins 
matox*iala aa dotojrminod In ttoo oxiQpoxXrnonta of 
3tx‘adlins* - 3P^onx ttoo ttooox*otioal point of viow ttoo 
offoot ia diacnaaod in toxoadoat ontlino in tto.o flnst of 
ttoo pxapoxa montionod^ toxxt it ia oloasr ttoat mxxoto. 
oxcpoxrimontal *wox-l«: ia noooaaaxy* tooforo a fnlly 
dovolopod ttooorotioal troatmont ia poe^itolo. 

A. moditiod foarm of AXootoan*a appax*atxx 8 » mado to 
oxxxr doaism. toy llkfoaaxra. .Boofcor** toaa oxxatolod na to medsLO 
aomo pzoliminaz*y moaamomonta of ttoto linoar* €«- 
paxxaion of otoaz*ooal -wtoioto toaa aorrtood 3kn.own *woi£d^ts 
of xvatox* vapomr at pr-oaaxjiiroa atoojrt of aatxxjration. Xt 

vraa found ttoat ttoo oxcpanaion ia not aa ono miotot 

toavo axxppoaod dixrootly pz*oportional to ttoo qxxan-inty 

of vapoxxi:* aoxrtood, toxxt ttoat ttoo oxxxrvo ototalnod on 
plcxttins ttoo vat*iatoloa ia oonoavo to ttoo oasgoora^aiicxn 
axcia . ovon ixx ttoo xosion vrtooro ttoo pxoaaxnro of vapoxnr 
ia a oonaidox^atolo fx'aotion of ftoo aatxajration proaaturo. 

-Apart from providing fairly diroot ovidonoo if anoto 

•woro laolcizxs ttoxa atas^ for ttoo otoomicsaJ.,. aa 

oppoaod to ttoo c»apillary>oondonaation ttooory of 
aoxption at axxoto proaaxxroa, ttoia facst appoara to ttoro'W’ 
oonaxdoratolo listot on ttoo qxxoation of ttoo xxanal form 
of aorption iaottooxm, ainco it indioatoa ttoat ttoo 
mootoanioal diatxxrtoanoo axxfforod toy ttoo aolid dxxrins 
ttoo aorption of a qxxantity of toocsonxoa 

Sx’oator and sroator aa tlxo aorption prooooda. 

It ia roxnarkatolo ttoat, vrittoin oxcporimontal orror, ' 
ttoo oacpanaion ia dirootly proportional to ttoo mignstMrm 
of ttoo aorption valxxo. *X*too data ototainod for oartoon 
dioxddo am alao in axxtoatantial asJi^'''^G 3 ncxont -witto ttoia 
rolation 5 ttooy aro, too-wovor , antojoot to oortain Ooar-* 
rootiona xvlxioto oan too oatimatod 'witto ao oxxraoy only 
vrtoon ttoo apparatna ia out down. 1 *too followins 
tatolo A aumxnary of ttoo roaultoa ao far ototainod z 



»■■ g wnWoa 'wdvaa'la ndmceram xnoAasatoou 
: Ty "*«jKx|fw»nxtfc>» tok «r&ifcr»rar aalta. • 
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JNTo . ^j^MEiJd tjo 't-isio a^lbsolu-te 

aic».«»aberuixr'e3etok«ax^ 'oit. ^cicjpAjcusioxit.^ Tb»mt» «k IcsaLcywIocljgtG odF 

' tkiib&- <3.ir»k«ixii3ior3UE(^ ^I:i.o «krjpipMeurautn^ ^xxflbl>le»iB ct oon^- 

{;pflbn 0 o». t>o 1>49 XEicfcdl^ ^ '«lritb]t:i an^sui-fcs uxxdox* 

c»oxrreii^rpMc;xci.<iirk^ ooxi.<3^i't>ic>zu9^ , !3?l»o li3tx<&£kx* oac- 

jpeum^ion f c>iazio 1fc>y 'taei -fco l>o Cscbtasod loy oixx *^i>xxko»i>Jx€>r^ 
jpir»iBHsru.3ro 4>^ o«url>oaaL dlloadLd^^ 'wot’^cs o'ut> Ati cbl>o^x't> 0*X01 
^nrt>«A ^x9X)a.x>e>V^cbt>'«j|77c» of 90^ O. HMCooJn^curx foxxod t:JtLo poxr-, 
^c^edCL'fca^oa Cbti :a 8 ® O. «bix<5L SO'* O, <>0 l>o 3 roejpocst;ivol 3 r 
0*Xj2SQS 0-1100 irJ ostse of tlao x>iixer«v'Oo<i ofecbx*- 

ooal "fa^ ~kxixxx» 

. Xf* 'wrill 1>^ ol^Bioirvod -tlxetfv t>l:io quotioxx-fc *\/^/« list, oxx 
«K^ xrja.tixox* xxxoiro t>]rxekxx -<> 111*00 ppreo-t/ox* 

^ fox* ocikx*lbM3Xi. <lio3cidLo ■fclxa.xx for 'wctfcor, so -tliA-t- -tilio 03c- 
Ipeucusifoxi ockxxsocl “fclio sox*j>t>ion of s.*iy ^ivon xiumlticsr 

o^f molooixlos is l>ot>'W€»on * 0 x 1 sjcid olovon i>imcMS ss ^jroci,t> 
iaa. t;lio 0 x 10 osso as ixi -fclio otJnor. *X*lio difPoroxxoo is cjiii-fco 
oix-t^ of jxrojior'fcioxi to -fclie diOPoroooo of xriolooxilar sizo, 
'wli a'to %ror xxxot>li.od is xisod as a l>asis of oorxi]parisoxi. 

Vintiilo it> is soareoly lilacoly t>l>at. tvlio ec 3 [iaaro-root> 
rolatiozisliii^ *arill jirovo t>o l>o of j^oxioral aTp-f>licat>ioix, 
it> is al> lsMas-<> si^^ziifioaTiti -t.liat> t>x^o sul>st>axiC5es so 
€liiXeaE*ozi.t> in. t>lioir i^onoral fooliavionr t-o'warcis sorl>onts 
as oa^rlion dioxcido and 'vrator sliould l30't>li slio-W' t>liis 
sixnjplo ragnlaritiy*, 'writili ofclior sorliontws 

axxd sorliatos aro luoin^ jiroooodod 

X>. J H T. 

l^^^zxxha: ]F'>L3a::KroTJ»Y- 

XS;g 5 r£>t:dan TTnivorsity, Oairo. 


Hajtn.il^on'-lS'uidxanan *s X>ra:arln|X® of Indian X^'islx. 

Xxx of 3Vtay 1^. ji, 7*70, tlio foUo^win^ st^ato- 

xnont> •W'as mado undor ** X^osoaoroli Xt>oms ** in dn:*o<5t>in|5 
'at>t>ont.ion to my rooont> ■w'ork on tvlio IVCSS. dra-wings of 
Xndian JB'isli ^XXam.~Sizoli. Oolloo-t^ion) : **’ In t>lio fizs<> 

*v'olmna tlienro aro jplatos of fisli illnst^rat>ions, rojiro- 
sontvin^ 01 sjpooios, and t>}ie» xost> of t>lio platos aro of 
mammals j -(WKo sooond and tilxird x^olnmos aro dra^virin^s 
of l>irds mado lyy IMr. dilulions s and tilio foxxrtli. aro 
tlioso of fislias, roj^iTosent/ing 1<50 sfiocios.** I am afraid 
tlio %«rrit>er of tlxoso notos lias giAron ^xvron^ infomia-t4on. 
Xn tlxo first/ volnmo t>lioro aro only t’wonty ]plaf>os of 
£uslx, and ’^wrlnlo in t>lio sooond and t>liird 'volnmes tvlioro 
ara soma ,draxv:ings liy IS^r, O-ili lions, t/lxo maj ori t;y of 
t/lxa platos ara J8iutoliaunan*s. 'X'lia foxirtli ^oluma oon» 
t^Bbins dalinaat^ions of 14r<4r spocios. 

X liava no’vp' acicaminad Xtnolianan^s fislx dra'wdngs p>ra- 
saryad in^tlia lilirarias of X-ondon 'wit-li int>aro8t>inig 
rasxiXt/S. *Xl:jLron^:li -llio Icindnass of X^ian<>.-<Ool. H/. ]3. S. 
Hawaii, X lia'v'a ma t^lia £Soologioal gSnrvay sal <aojiias 

raoanlly ma da ) of ilia dra^w^in^s in Hia ^sialio Socialy 
of !]3an^al. flXiara is no donl>l llial Ilia original draw'- 
ings, ox ’strliicsli Jl&nalianan -was da^irivad al Ilia lima of 
liis dajparlnra from Xndia in 1016, ara lliose no'viT' in Ilia 
noEtsassion of Ilia ^sialio Sooialy of Hangal. X lia'V'a 
foxmd a sibalamanl in ]3ixclianan’s own liandwriling 
Hial lia 'vras nol allowad lo l>ring 'willi liim drawings 
of 14;4r sipaoias of fisli- XI saams lo xna oarlain llial 
only 13B ont^ of t>lia 1^0 drawings lislad l>y X>ay in 
vol. 4: <jFV€X$« I>1>- 106-20S; 1S71) ara 

Ilia originals wdiioli JB^iidianan lafl’ lialiind liim. 
Xlraw'ings DKTos. 63, 62, 63, 6<4r, 70, 71, O^i liawa l>aan 

addad aftarwards to ^l iis sal. , Tlia draw-ings of 
oJ^o 2€» <X^. X#VJLXI, IFig. 3> and C7. cfainosna 
<X*r. X*V, IFig. 4b)* jBLgnrad l>y MioOlalland, wrara missing 
wrlian X>ay axcaminad Uia sal in 1871. 'Xliara ara fonr 
'C^traw ings in wol. 1, llio ori»nals of yrliicli ara missing 
■ J^om vol. 4-, namaly, , O^s«fod'£^seer‘e«s ' 

' €>‘M)T‘aH€iu^» and 

^ gi'V'€»s ns Hia ori^nal mimlbar of drawings l>aiong<^ 

. fo ;6ndianan*s .a^-laolion— rX3^B 4-2 ^ ir4;4^ r 

J^ n Uxo Ifl^raxy of Hia Xndi^ C>^36oa aacw now xirasartrad 

ISTo, 2070, ^ 


[!]^O^XErAXJBXBR 3^ 3.Q33 

Ilia origixials of Ilia drawrings xaprodtiaad In 'fil^a 

Oangalio Fisiias.** Xn> Ilia sama 'volnma ara -flva 
olliar drawings wrliioli wraxa nol nsad Xiy ISndianan. 
XTiasa raprasanl Ilia follow-ing snaoias : Xtf'obarojgjmafA.us 
citrtn€3r^‘££s, a«xnc£«rH7a, ^-umcxa, 

and CTj/^pratrina sarana. 

Xn t>lia iilirary of Ilia Xtinnaan Sooialy Hiara ara nina- 
original drawings of ^nolianan <jprolial>ly onl of a sal^ 
of Ian, ona missing nowr), aooQmip an iad liy Ilia dasor»j>> 
t>ions of tan snaaias in X^alin. *XXiasa waata sanl l>y 
Snolianaxi fo nis friand SmiHi, Ilia foimdar of Ilia 
socialy, in 1700. .^11 lliasa nina drawings ara fignrad 

in Ilia O-angalio Fislias,** no doxilil from Ilia rajilioas 
of lliasa vary' drawings. 

*XTia sat> irafarx*ad to liy diinlliar in Ilia JZooZ. JRac* for 
X860 is nowrliaxa t>o lia found in Ilia 33rilisli Xdixsanm 
<X^al. XXisl.). XI is jirolialila, liow*avar, llial Oiinlliar 
WT^as rafarring lo a larga nnmliar of oof>ias of ]3nolianaxi^s 
maniisori]3l fisli drawings in Ilia Oalcnlla and Ilia Xndia 
Offlca coUaclion mad a t>y Mlaj or -Gran oral XXardwialca, 
and l>aqnaalli€3d lo Ilia !Mnsaiim. Xdanlidoalions in 
Oiinllior*s liandw^riling ara lo l>a found lialowr soma 
of lliasa drawrixigs, -wliila Ilia olliax*s liaar rafaranaas lo 
** Oangalio Fislias ** in IXardwriolc’s liandwriling- Soma 
of lliasa liavo liaan iinforlnnalaly wriilioiil 

aolcnowrlcdgmanl, in <Xray*s ** Illnslralions of Xndian 
Zoology.** jA-llanlion may also lia diraclad lo Iwro or 
lliraa oojiias of X5nclianan*s dra-wrings among a sal of 
X>ay’s 6sli dalinaalions, nowr jirasarvad in iKa lilirary 
of Ilia Zoologiaal Sooialy of X^ondon. 

•Xliasa drawrings ara of sjiaoial inlarasl, for il saams 
lo ma lilcaly llial, in liis dasorijilions of Ilia Oangat to 
fislias, l^iiolianan graally raliad on lliam for Ilia snaaiOo 
oliaraolaxs, al laasl in Ilia casa of cjnila a nmnliar of 
snaaias. XXiiis, in Ilia alisanca of any aiilliantics lyjias. 
lliasa draw^ings may l>a oonsidarad as Ilia lyjias of Ilia 
sjpaaios doscrxoad liy Xlnolianan. 

3iLT>TX>scxt. X,.AJc;j XXoa>i. 

JBtrilisli Idnsaiim <lSral. XXisl.), 

2011 II 1 XCansinglon, g5.W-7- 


Xrifa and 2aa 'Watrar. 

XTnr: laading arliola in ISf jPkrsrzj-SLxa of Oal- 6, y>- SOI, and 
Frof . F_ , 0 . X>onnan*s discoixrsa, ip- SX2, raoall allanlmon 

10 Ilia oond ilions imdar wrliicsli lifa may jiossilily liava 
oiiginalad. *niis jirovidas a cax-lain p>lay ground fos 
onr idaas, romanoas, and inqnirias ; a x>laygroimd wrilli 
lioiindarias and wrilli ragions of sjiaoial inlarasl. 

If lilood-liaal is alionl SS'* 0-, or a lillla mora in liirds, 
and Ilia oy^limnm lam^iaralnra for planl lifa alioul Ilia 
sama, lliis Inms onr llionglils awray from Ilia oliill 
slioras of norlli-aasl Fngland lo soma Irojiio ooasl 
wrliara roolk. }:>ools may Ixa in lio-fe-' snnsliina Ixal-vsTaan 

11 das, avapioraling and oonoanlraling. Tdia ronglily 
3 par oanl CMolnlion wra Icnowr as saa' wralar is ralliar 
wraa^ar Ilian Ilia S par oanl normal sallna of Ilia pliysio- 
logioal lalioralory, wrliora ona mnsl lliinlc of osmolio 
aonillliriuzn or pHlasmolysis lialwraan lissna and flni«l- 
5*301 llial Ilia dansily of Ilia sail solnlion is Ilia only 
lliing llial mallars. Fiald and gardan orops lliriiro 
l>asl on a zalliar di-fifaranl misclnra of sails daxnandixig 
arlifioial addilions of po-fcassinm, pliosplialas, and 
nilralas. XXowr aonld snoli a nnlrianl solnlion liava 
arisan waudi.&r nalural aondilions 5 

"Wlian saa wralar avaporalas. Ilia oonlainad snl>- 
slanoes ara daposilad, and in a oarlsin ordar s *^mo 
snlis-tanoas ooma onl mora raadily, olliars lass r«MP»i<H>''» 
Ilian sodinm olilox-ida. Oliaplars of Hiis ordar of 
daposilion am raaordad in Ilia' daep^saa 6k>or, in Ilia 
XBSziglisli JE*‘armian and' TL^rias roo&cs, in ilia Slaasfnrl €ks 11> 
.dapoaita, and in llaa torraoes ateo*va i^a ^>aad vBas. 
'':^nmra rnanganato dajpp^if*- in llxa daap saa,. also 



■ X3'0'viB»r»SR.3, 13281, 

anliock «xm 3. «wd.o£«x)an omarlKnuKtoii --.iSSiiMMk 'and ooUCq&ixbo. , 
ceue^caamA^ ooxxxci Cftxt> cub ^Liebi>OJCXUB «un< 3 L £ojribi^zxiini.£ec^ r ' 

W 8 b 4 »ex* nxiutv be ccboxx-fc ct oozcoexiLtsareLt^eci. flK>IvLt>iOk]L of^ 

Xrozx ooxxipouxKlis fiumct S3rx>suzxi. be^in. t>o eome oui? l>e€<>ve 
x-oolc s»lt> ; 'tbe xKkoijAxer lioxiocr 8a.t>i:ix‘aui>ecl. cus t^o iz*o»» 
ocfeloi^taioa. Atailp>}:icikf;ie>9 eund eodx-txm obloxricle* 0t>ilj oozxibeuTUB 
zici«Hg^eaiiijaaL» brozxiic 5 leci» eiiicl iodides. 

ooaotooxi.'fcx^i^ixi^ li<^ixox^ domble salt>s cbp»p>ec».ir xnsk£^-^ 

xiefirixiJC 3 ai«X>ot>ciJBsio 3 na st:il;jpbaut>es en d obloz>jides, sul>si>ekx 3 Loes 
li&ce lceinji>«» «Lnd 43 e.zrrxcdllt>e, *X*txoit 7 pbiXo8ojpli.3r ctnd ivlie 
o<i|uilibx*iixm oondltaozus of oxystnacllisiaa^ sdlut.ion.s 

S.TO -ceoT^lcod oo.t> by veuci *i> S:o£E« ' * 3 rbio«io «i.ro tvbe x>ot> 3 eb 
scblts SO v«tl\»ci»blo CMS cbirfcifloi&l foz*t>llisc»rs. Oa.rxici.llito 
need xiof^ bo dos;pisod in, -feliooary boo4suso i>oo doll<iuosooi:ii> 
to Xici.ridlo irx i:>xrcbot>ioo. 

X£ i>lioso fojrt>iH8ox-s oboxrisb life ino’w, xocty -t-boy xiot> 
J»s,vo boon. ossox3.t>ia*l cooditiioixs fox* t>bo ori^n. of life T 

Tlxo xnxst 4 ri^ of ix-oo dos:>oxids on oix** mois-fcoxo* ooirbon 
ciioxcido^ ooxxdifiions oxxx*ionsly like t>bLOSo of life s f mrfebox*, 
z*ias1> is onoo'UunBb^od b^ oxxixnoxxinxn oblox*ido» d i soon.ySigod 
-|3ot;akS8iixm oyamdo. ^AXoy ^cv-o jpos-fcnlckt^o xnotooxxo 
or of-box* xnotoillio iron ? 

Xf ooHoido-l ix'on ox* silioa forms s. frennoxwrork ^w^tbixn 
wbjcb -prooossos like life p>x*ooesses xnccy ax*iso, xxms-tr 
xiot- look for oondit^ions under -wbicb tJbey xnii^b'fc form in 

ISIatiiire ? 3 MC«,y Tpre not* re^stxd 0.11 int>e^ro.t>ions ^j>re- 

oir>it.st.ion, oryRtvo.lliso.t.ion, double >setlt> formotiion a.s 

«t.tt#xes t.o'vsra.rds life “? XXnxcley ]:>oint.ed outs tsbcds tsbe 
ot4Ront.i»l life j>rooesses Asrore formet-ions of mox*e solid 
«»ib«t.a.ncos from li^^uid or from 

J\ oryste.1 begfun in ew solution of one slum msy go 
on lr>TLiilding itself uj> in snotbor- Iron or siuminiuxn 
iai»y oontinaxe tbe -work begun by cbroroium or 
msngsnese^ ewmmonium msy continue potsssium. 
How do wo know tbst life is not s sort of cbemicsc^l 
bebit ? X^ong before obloroj^byll or baesmoglobin w^ere 
evolved, oomjploaces mciy beve been initiated by oop»i>er 
or nickel or ms*n|^s.nese, ewfterws.rds to be inbex-ited by 
iron- iiSodium sflioerte is consoicuously a*bsent froxn 
ool lections of neture-l xninerels, Wbero ^bes it ckU 
g:oTie ? It nlmost must b»ve been formed in tbe jpre- 
f::eologio erc^ end *we8bed out eftorw'erds. 

I'^ools by e trop»io seesbore would be lieble to dilution 
fr«jm rein end from strc»ems es "well es to ooncentre- 
f -iozt^; eund streems from e volcenic island xnigbt baring 
in zneny 80x*ts of substenoes, including emmonie oom- 
l^onncls i bot sj 3 rin^s bring silioe in solution* Hence 
a-lJ kinds of oscilleting conditions mey be postuleted, 
iinri life involves sucb oscilletions- vvitb ooncontret- 
ing solutions cells divide, seeds rix>en ; writb dilution 
ctTiJis swell, entberozoids escefxe, seeds sjarout. 

Ilei’wln seld., et most four or five enoestors for ell 
liv^i ng tbixigs 5 but xxxey w^e not imegine xneny end 
verioxxs just xi^ot successful ettemx>ts et life, combine- 
tions just not vieble, sun ebnost ixxfinite numbeor of 
colleterel encestors w^bo beve left no desoendents T 
Oxaly e bint of otber jposslble obeixxs of olxemicel are- 
notions in tbe iron end sulpbur bectex*ie end ell tbe 
Rjxccsielised cells ixx tbe .glencte of bigber animels. 

XXxro:^ XtiOTKAjensoieT- 

Ktooksfleld, Oct. T- 


l*roi>ose& to S^eteblfsftx e Size X^lncxlt fosr botlx ISelmoxm 
end See 'X'roixt to tbe ildelttc. 

Iisr vol. 4^8 of V'erbccwa? c£es 

of tbe X^exsnexxexxt Xxxtemetionel Oounoil for tbe £3ac- 
ploretion of tbe 3eCc^ recently nublisbed, siac wx*iters, 
<'<^icb rejpresenting e country sbutting on tbe Heltic, 
K» ve accounts of ^^xe selmon end see troot ftsberles^ end 
one cese, tbet of tbe filwedisb biologist Ounner wAdm, 
l>nrtioulers of tbe eeriy river life end of tbe see life of e 
<*on€iidereble jpttixnber of seimon ere gtvmx <]presuxnebly 
from scele xnatedir^g). 

iSTo. 3071 @ll, VcjMb. . 


ZTjEiJSf 

Xt Is^cjleer’ .tbet;aSf-' iS<»kwr-'''’'l 36 L-^ tbe lElel^csj;>/e||^^bx- ■&ritisb >■' 
wreteb», xney retbein oxle;, tw*o, tbxree^ br fotut^ yeens in 
tbe sews b€>f ore CMSoending fresb w'eters to sf>ewn j tbet ■ 
^fieb from w^idely sepaareted rivers xnixxgle In tbeir see; 
life, end tbet on tbis account yery different biaces v 
em cengbt togetber ; end it elso ej^C^eerS tbet icsfcnell ^ 
'bnxneture bsb ere teken in tbe s]pring o£l tbe 
ooests of &w^eden. 

X>x*s. .Andersson end J obexxsen sxxrnxnearise tbe xesults,. 
note tbet tbe Heltio saplxnon bsberieS' are now being 
conducted xnore interxsively tban in foxrxner ye ars, en^ 
tbet tbe stock of bsb is seriously declining. X!bey state*? ' 
tbet aLn any intemetionel action for tbe ]preservetion ' 
of tbe bsberJes, tbe drst consideretion is to allow more 
dsb to esoezxd fresb wreters to s^aewn, end tbet **-tbe 
imi>osition of e size lizxxit is designed es c|t xxxeans to 
jrarevent tbe oe]pture of smell selmon end, to give tbe 
salxnon en oj>i>ort unity to sjpewn.*’ 

Xt is wi-tb some aarnezement, therefore, tbet one reeds . 
tbe reoommendetion tbet tbe size lixxi.it be 38 cxn. 

A fair number of see trout under 1^41 inobes ere 
se:x:uelly mature, but no selmon oen be e3C{>soted to 
s|pewn et so smell e size, in Bp>ite of tbe fact tbet e 
few jireoooious mele sxnolts ere f ound fx*om time to 
time. X?be rem arkeble tbing is tbet tbe figures, 
sujijilied by ,AXm ere tbenxselves exnply sufboient to 
sliow^ bow futile for tbe i>uri>ose steted e size limit of 
38 cm. w-ould be. 

Xf tbere is e desire to increase tbe numbers of 
potential spaw*ners In tbe rivers of tbe !Haltio, xvby 
decree tbat all tbe salmon of spawning size xxxay be 
killed ? If tbe eicigencies of tbe bsberies or tbe 
establisbed prcustices of tbe bsbexrmen xnake it difboult 
to recommend a larger size limit, it vrould appear tbat 
regulative treatment by size limit sbould be abandoned. 

l^rom tbe fact tbat Hsb of alt sizes are caugbt 
togetber, but more particularly froxn tbe fact tbat 
salmon commonly spawn cjixitc late in life and 'wben 
more tban twice tbe length of 38 cm., and tbat very 
many fish spawn only once in tbeir lives, it sbould 
be clear tbat regulative treatment by size bmit is not 
suitable. 

IVIight I say further tbat eaeperienoe in other 
oouxxtries baus gradually brought about a recognition 
of tbe guidixxg principle tbat tbe sea is tbe place 
w^bere, with sxxi table regulation as to xxxesb of nets 
and meaxxs of capture, salmon and sea trout acnay be 
fiTeely taken, and tbat tbe river is tbe place where 
those £isb reprodxxoe tbeir species, and -wbeare, -there- 
fore, they sbould be protected from capture, or at 
least froxn sxxcb commercial dsbing as w*ould pare vent 
a proportion of every xrun of flsb getting past tbe nets 
allo-wed, and so xeaobing tbe spaW'zxing areas. 

^V. X*. OAJC-P 3 BB 3 Bt'WOOX». 

JSdinburgb, Sept. 3V. 

Hix*tb of ,^4jLdex*s In Captivity. 

'X’nrc adder < V»pera JSetmsj Izas her young about tbe . 
end of August and tbe iXrst week in September.. Tbe 

g estation peariod is 4^ anontbs. Xt is unusual for a 
erpetologist to have a oaptxxred snake giving birth to . 
oxxng ixnmediately after beixig eaxa^bt, but sucb bas 
een my eziperience on tw*o occasions, tbe £txst on 
,^ug. 28, 1808, and tbe second qxatite arecently, on 
Oct. 1, 1828, tbe latter birtb being on a later date 

tban noarxnal. Tbe adder in tbis case was a bealtby 
speoixnen xxxeasuxlxxg 23 ineb^a in length. " On beixxg 
caugbt X noticed tbat it was. a bit sluggieh and. * 
letbargie in its xnoyearnents, xnakixig yery little eCkjairt' 
to esospe* Tbere was . notb^cig in its contour tp 
suggest' p^regnmxoy beyond bemg SUa^tly corpulent, 

X ; wus ’ ifnxmn ■ ■ mjyi^ised to £Lnd 

bn - opening Its -cage one jnoxming da 3 m after. 





of ^oiiupb^ ck>dLdioxn^.^ HCkk&y^ 

X3Ckie»9^*^LX^43L ixxpr3it4aii» izu 3L«a3ijgft;23i ebx:ft.ci. sisc euro fexxxa^oa cuxl 

-fiTviro »fi.ei»ioei . 

^Jbo yo\jaa^ ek^doato 'woceo Ji^ll x:&ox*3dnied »]pooixnion.ei 
o^scoojp^f^ oxko* -wldoilx - likeMi nri.abifdx’xiraicibt^ioJi^ of i>l3iO xvxekacillet 
euiid jpebla^to. Xt> xxo-t> eio »>oi>i'V'o ei^ei t>lxo otJ^oxo^r 'wJta.iol^ji 

^&ry »oozi. e^tioxr l>iirtiii. . ct.ovolof>ec3. cl xrxetr'lcod 
‘tosxden.o;^. □Dlao 'v^oiousxxoss of f-liese cx'ea.t>ux*of3 f>rc»mp»t>c»d 
xno t>o t>€38't> t>c>3c:ioo].o£^oekl pxx>]per*t>ios. ^o X ^ot; 

t>lrLOXYit t>o Xdfo eucx oxrdixxeur^r jTfiicsarosoojpio »liclc», 'wliont I 
fooxad t>]rKeirt> xxo «cjox*otiiorx j:>iro<iTjioo<i viri.fcil tiXio tiliird 

•dLei> 3 r a,ft>oir l:>i!irt>l3- I xxiixod soxacio of tvlxo voxxoro -witJa 
fxroiadx X>iie:*^ fcloodl, eirnd Txxiox*osiooi>i<s O3cei.mirxeffciori of 
i>h.o alido arovoatlod -blxek-fc t>lxo folood xajtxdoirw'Oxxt> a. oom- 
^pajra.'fci'v^oljsr xa^pid ixeeH3nolyt>i<3 and a^^Iut>inat>iA^o olxan^o, 
Cndioat^in^ -feixo ^oi»on ixx -fclriis slxox^ j^oxiod lxa«X 

ao <4 vx irod i'fca na-aacimvum jao'fconoy. 

'XXxia in. if>6iolf is an intoi-ostin^ ofosoirva-fcion and 
Tiwrojrtilri.y of X>oixrx^ I>laood on roooird, sinoo it> osf atolisXxod 
i>lxa1> -tJkio - dogfareo of vimlonoe of addor’s jaoisoxx is nof 
:£>xx>j>ox*fionai>ol 3 r in Icoopin^ 'W'ifix t>lxo do^roo of flxo 
dovolonmoxxf; of flxo oroat>xxx' 0 . 

I Jxa-V'o said in anofixox- jplaoo f.lxat> addoxs wxll xxot> 
food in oajp-fei-vify, bxxf I t>lxo\xg:lxt> filxaf; -fclxoso yoxara^stioxs 
nxi^lxf l>o ixxdxxood fo falco food, l>ooaxxso in t>ixoix oaso 
“Llx<&y ixad no Icno'vcrlod^o of t-lxo froodoxn of A-trild lifo t 
flxoiar 'wcwrld •was oironnasoxitac^d fcy "felxo confinos of flxoix* 
oaj^o. Oxxo -wo-nld 'tixoxoforo ima^ino -t^lxaf fJxoy wonld 
xos^xond t>o X^at>xxxo*s oall fox stxsfonanoo j coxxso- 
quonfly I xnado S 2 >ooial odffoxfcs -fco ooaxc -t-lxoxn fo -€> 0.^0 
suit>al>lo noixxislxxnonf , l>xat> my offoxfs 'wor*o fxui-t>loss : 
•fclxoy sfolidLly xof xxsod -fco -fconclx a moxisol of food. 

2dot>lxox and faxnily axo sfill alivo and woll j fox 
addoxa will livo fox a loni^ -fcinxo 'wiflxonf taldn^ 
food. TTlxo lxiTfc>oxxxat>ion yxoxiod fxogins oaxly in 
Oot>oT:>ox, and ali>lxo*u.^ix it> is now flxo 22xx<i of t>lxaf> 
xnonflx, t>iaoso oxoafnxos slxoar no sii^n of tooooxnin^ 
sloop^ ox -fcox^xid. jA-ddoxs -will no tv lxil>oxnat>o in 
oanfivitvy. 

X slxonld lilco fo xnontvion tvlxatv fixo foxnalo addox 
. did not> sX io'w r any xnafoxnal ins'tvinotv “fco-waxds Ixox 
o£fspxixxi^* 'X'Ixis xnay Ixa'V'O Ibjoon dxxo fo -flxo xoi>tjilo 
'fcsoixx^ in oaot>ivit/y . INT . !M!o«arsoxT. 

SKoitn ZE^laoo, 

Oanxx>i>olt>o'wn, Ax^yll. 


CIUan(».i>onc9cn't:a of AJ.x in R.alatXon -To jAnJxxmal Xdfo. 

Oadp'OBJXSTj, sinoo tvlio -fcixno of X-avoisiox, Ixas l^oon oon- 
aidoxod tvixo yi-fcal ooxnx>onont> of -fclxo aix = t>lxo TO-XO i>ox 
oont> inoxtv ]pax*f Ixas Ixad lif tvlo x*so assi^nod it>- X^ojxnlax 
oX>inion IxeuX s-ta-fod -flxatv animal lifo -wonld l>o xnoxo 
o&icsiont} if frXiHOSO in©xt> ^asos we?xo xojxlaood l>y oacyi^on. 
Oeuirafnlly oonwaLnotvod ©acjpoxixnon-fcs oovoxiMqg a i>oxiod of 
axse yoaxss laayo ^aaxown flxo followixx^^ faota in xogfaxd 
t>o anixnal and -fcirxo ooxni>oxxonte of tvlxo aix. 

.Ajcxixnala oannotv lirv^o in an atvmoe^lxoxo of o3Kyepon, 
nitvxoi^on^ oaxXxon dioxcido, Ixoliixxn, ox axf^on alono. jA. 
soxios of tjjlxdLrfy oacooxixnonfs, nsin^ xogpxosontiafcivo 
-vairiofies of ax%imal Ixfo, Xtas sliowntx tvnatv xn an atnoLO" 
snixoxo of i>nxo oxi^y^sn wxtJbi otvlxox oondifions noxroal,’ 
lifo wronld ooaso aftvox tvwo t>o d-vo days. As oonld t>o 
oacjpootvod, Xvlxo inoxt i^asos woxxld not; snoooxrti lifo- 

An oxcaminatvion of tvJkxo Inng^ tvissno «oxn a i^ninoa^' 
p>ijg wrixiolx fxad diod' in an atnxo««plxoiro of jpxxxo oxcy^on 
slxowod xxxetxlsiod ^-vXdonoos of infunnxicxafion and int;€»x«- 
. stvifial Ixesznorxlxai^os* CSfixltvxxxos xnado fxoxn tvlxo loxxjgr 
f/issno slxo'wod a . .IxoaVy infootvioxi. of-i^oo^W-Ms 00 ^ 
fopw. stvaQplxyloooooi. • OCtfaio oonolnsion 
dbrawn fxoxn tvlxo antvopsy' wrasL An af^mosfxXxoxo 

o^ oxcyigon e^onXd not; only; /ln*Map ,/t»aBno . 

ont> also aoooloxato -elio ’ 0 * ,. 'naioirn-r 

oac^ig^anisxmEi. 

Anianals woxo ^laood in ai^eoospXxom of 'ipop 

;a(dir», .v^x-. '*a!«3 


TTJRJSl .. 1[ISI'o'V'3saac3s vxt . 3. 102S' 

oonf; oacy^ion ' and t^o noxxnal 0^9 ^pox csexi^ Oax'fcKASii- 
dioxida. X>eaflx follownod within 1 >‘aro to da^|W as 

in t>lso oxygon oxpoximont». 

An at;xnosf>lrxoxo was x>xo^>axed wXxicslx oon-tairxod A7, 
Oox cont; ax^on and 13 f>ax oont; oxygon. Idioo li-yod^ 
f oxfvy ‘tiTwo Ixoxxxs nndox tvlns oonditilon. rXTJbno xospixatson , 
of flxo axxlxnals dooxoasod slowly nnt;ii doatvlx, 

A.x;g;on 30 jpox oont; and oxyj^on 30 ;p;ox oont> x>oxicnit>t>od 
lifo fox xxinofcy-tvwo Ixouxs. 

Ax^on oont; and oxygon 3fit oox oc9nt> snjp> 

jpoxtvod noxmal lifo. Aftox t>on days of ooxxfinoxnont; 
tvlxo animals af>]poaxod in l>ot;t;ox lxoalt>lx tvlxan Ixofoxo t;lxo 
oxpoxixnont;. An afxnosjplxoxo mado txp> of OO# ^>AX 
oont; axgon and 33^^ }:>ox oont> oxygon sux>X>oxt;od lifo. 
'XXxo anaxnals a f t>o x so^on days* oontinoxnonf -woxo in 
j>oox Ixcaalflx. 'XTH.o 5 >oint; of Ixiglxost; offtoionoy Ixad 
a}.xx>^^^xxt'Iy fc>ooxx x^assod. XXoliixrn TO X*®** oont; and 
oxygon 31 jxox oont; foxnx an at>xnosx>lxoxo nndox W'lxioli. 
animal lifo znay oxist; noxxnally. 

'I'lxo ixiglx s-piooido gxavify, 1*33 <aix), of axgon gas* 
X>xol>al>ly aoooxmtvs fox ifs Ixolxavioxxx as an oxygons 
dilofizxg agont.. lEJxpoximonts m-ust; lio oazrriod fxxxtnox'^ 
l>ofoxo a scionfiflo oonolxxsion oan l>o xoaoliod. ^ 

*X*lxo nxopaxa'trion of synfljotio atvxnjosplxoxo Ixas 
pxa^tvioal applioatiozxs in Uxo dold of avialion. TnToos 
of oompxossod oxygon and Ixolixxm may somo day 
fxaxnisix Hio xospix'alion gasos fox Ixiglx dying. 

Tlxo sfcizdy of llxo plxysiologioal oifools of llxo aix 
gasos Ixas only Ixegxm. 'X'lxo oxjxoxiznonls wrill do 
oax'xdod fxxxllxox doforo azx allompl is mado lo inloxpxol 
Uxo dala Idns fax gatvdoxod. 

•J . "W"xx.x..Ajaj> XfifixtsjarjBxr . 

JVtoT^dox'son Oollogo, 
fCans.* XJ.S.A. 


dSpootxra of Xnfoxmo-lallto CSomixoiznds . 
lZ>i:jmx3sro Ido Iasi fow yoaxs it; das doon osladlisdod, 
on •t>do dssis of spoolxosoopio and o'tdox ovicionoo* Idal 
ooxlain molals, fox oxampio, Ido all^ali znolals and 
moxoxxiry, azro oapadlo of foxxxiing di- ox poly-alomics 
nxolooxzlos in Ido vaponx sla-lo. It; is also Icnown Idat 
Ido vapoms of ooxtain paixs of mo'tals (fox oxanxple-. 
soditxxn-potassimn, zrndidixxm-ocesixmx, and Idoix an4Ex- 
loguos, also znagnosinxn aUciali, and moxcoxy aldali) 
oontvain xxxolooxxlos of volalilo int>oxmot;allio oonxpoxmdw. 
J^o-td tvypos of znolocjxzlo axo xnost; oonvozxiemly slxxdiod 
dy -fcdoix adsoxp-lion spoolxa, azxd most of t>dom dav« 
doon disoovoirod in t>dis w^ay- 

*rdo ^proal sonsi'livily of -fcdo spoolzrosoopio mof;do<l 
xondoxs it; noocwasaxy, do-wovox,. lo pxooood wild oaxzlion, 
as dand spoclxa dtzo tn mxoxpoolod impizxilios fxo- 
qnonlly znado Idoix appoaxanoo, and axo of-fcon difdoxilt 
to idonlify. lEzrxoxs of tdis xxalxzxo w'oizld appoax t-o 
davo onloxod into xooonl -woxfc on-~t;do dand. spoolxa of 
sino* oadmixizn, and moxomry (!AIodlox and ISkloofo, •! p«*x. 
Opjt. iSToo. A-wiox., vol. IS, p. T-A ; X33T>, and also into 

an invosligalion of znoxoxziry-ldallimrn and indiiznt- 
oadmimn xnixlnxos (Waxing, ^drA.Trcm3a3, vol. 131, p. STS ; 
1338 j azxd JPAys. voT. 33, p. A3S ; 1338), as tdo 

samo spootvxvixn das doon assignod t^wo dilStaront; oxigizist 

^noiivdox of t>dozn tlxo t;xxzo ono— dy tdo t;wo diffoxozit; 

invos-fcigatoxs. Tdo gzroatox paxrt; of t>do * xn«Hronx>^- 
•fdallimm * spoot;zmm dosoxidod in t;do laftox papoxs i» 
ident>ioal -witd ono listod Ctdoxxgd witid soxno jpossotvo) 
in t>do foxmox xxndLox t;do doadixig of l;do * oadznitxm 
moloonlax js^ootvzmm. 'X'do -txno oxigin of tdis paxt;lonl«-*' 
dand systsom wonld s€»oxn t>o do tdo xxxolooido dx XliUsdJiixxn 
odloxide, as iX is xo.agnifloionXly dovolopsdL in voxy diluto 
vaponx of tdat; salti^ 'txndox oonditnons pxoolndixxg Xiao 
pxosonoo of fxoo xnertal. Slixnllaxly, t^o ^ in^anju- 
oadxxxiuxn * spoo'fcxmn of 'Wearing •would soom t& ooinoide 
wilvd anotdox ~ safe of * oadnwaaExx. * dsoada fonxmd dy 
llMEddloir and Iklooxoi ' -agxaensonX is 
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n.o'lb' latO' ;4ieu9t iib aia £ojr pre^^rious s^ratMaxx^, l 3 nti.t* 

l>curkdb9 «ure ^oxT^r difXvueio £ua.c2 cure dilXieulti tvo xxxeebs-uure. 
TVe Ix&ve cklfiio escpexrixzxeanL'fcecl. ixpozi t>>xe ooaxfdi-fcioxxs xxzx<lexr 
-wrlxicslx tslfieae l>eLn.cls cure developed, cuxd eixice -fcliey cure 
eiixxxixKctted lyyr eddii^ioxuEi of eunrxcbll <pxeb£it>it>ies of e^llretli 
irxxot^etlci tio f»la.e vcbpooLxret, suid ckxe eolxejnLoed h>y edditrioxxa of 
vre eojOLclude “blaiey xrocb^r eirxrise fxroxo. cux a.««eo<- 

oicbt>iojtx of ockdxzxiuxo ckod oacy^^eo. ir'xronaL e3cpeirinaierxt>e 
rxow irx pxrogfiress, Ixovrevex*, vre suepeof* t^^lxey xoey t>e 

t>ot>ctlly xuntoorloeotied, vrit^lx ockdroioxo, ci.od j»rLOt^liiox' 

€3bnd oixidexi-fcified iriapojHLt>y is irespoxi.sil>Xe for* -felxeTO.- 

"W'e Ixope t>>]Lebf> e. eoj:oplet>e eoooooi> of “fclTtese a.r3Ld''oi>liexr 
€='xf>erTiimeiri.t;» -will sliox*i;ly ctppoci.zr else-wlaere. It> is, 
vxofoT*i>oirxet>ely, ntoti possible f-o ioolode e. vtr«tvo-len.| 5 t.lT. 
coxopctrisoo in. t>lxis let>tier', foJT xreasoirLS of speboe ; buti it 
mcty be stsuted tbctt tbe eb^x‘e«'»jmeri.t is so i^ood t>li.e.-fc tbere 
cjao be xxo doobt of t>be ideotity of tbe sx>eotreb- 

J- 3\4t- VV^AJL^TCTECll,- 
S . B A:o-xiA.nnr . 

XJrjLivei'sity Oollei^e, I^oodoix, 

Oot. 152. 


Contx-ectrions foir HTltles of Pexrlodicels . 

<>nvt:i^o to sbseixcie from I.*ooc1ool I lxa.ve orxly rrow 
JVlr- Cjroo xioe’s lettc^i* irx USTAircxitTa of jSept. 22, 1 

tbeut «.xx:ioojjc exjxerts tbere is fxxllor a.g^reexrxe3nti 
t eitber IVlr. liSomxTne ox* tbe ooxxxx>ilers of tbe ** ‘World 

Kist- ” xvxxiild seorxi to ewlxxiit orx soxxxo of tbe x'lales vrliiob 
H^ioxdd igoverrx tlio a.bbrevia.1:.ioxxs of titles of soiexxtific 
1 >^^7’iodio€ils. I tbiirlc. vw-oold disjjixte tlie x*ixles 

\ft) tiiett in etix. tdxbrovi tasted title tbe M,bbi*ovi4Bbtions 
Kbould folloAV” tbe scxxrie or<ier xxs tbe oorres^xondin#? 
’v\<>f*dK ixx tbe fixll title of «- joxnrrxs.1 as it a.px^^®*'**** orx 
t ox* covesr ; «LXxd (^>) tba-t ixx a. system of 
m 1 >l>i*<5X''iatiorxs tbo santxo contraction sbotild not be 
otvlK-id on to do d^xty for xv-oids of ontii-oly different 
ji »4.^axxirx|^. In xTcxy letter* to IN'wa:^tTaxc of 2G I lajave 

o>b.*brxix>los of "wbat aj>xxe£u*od to rrxe to be irxf r*axx.gements 
je llie** *• "Wox*ld X^ist *’ of botb tlxese rnlos. 

Air. Oomxxxe sxaems to rei^ard tlrese infrinf^emexxts 
4XS t mixnpox'taixt so loxx^ as a. seardier is able to consult 
at fir*st band tlxo “ Wox*ld bist,*"* and bas familiai*i«cMl 
tiiiiiself vritb its admitted va^i^ai'ies, and possesses also 
IV ;;:!:cjuE>d lcno*wlo<l^e of tlxe f-itles of scientino periodicals 
to l»elp birrx otxt in obscui'o oases. In tbvxs advocating 
tin'** W ox'ld bist,’* 2VIr. Clomxrne overloolcs tb€> fact tbat 
XV } 10 X 1 one is considering tlxe xmiversal adoption of a 
s V wt exxx of abbreviations for titles, reji^ard xxxxxst, in tbe 
tLj-wt ixxstance, be bad to tbo lec^nirements of scientific 
rt-*»4.dors of all nationalities, of wbom few wrill bave 
rtfaily access to tbe ** World I^iist,’* and still fewer wrill 
enjoy facilities tbat axe at tbe coxnnxand of a lib- 
rariaix of a institxxtioix- To svxcb x*eaders tbe 

ol>«t?rvanoe of tbe mles set ont above, and of others 
wliicb I bave indicated ixx. my letter of A-XX^, 2ix, is, I 
tliiixl*:, impoxrtant. In tbeir interest I wronld xxrgT® 
tlio soxmdness of yet another x'xxle, laid dow^n soxxxe 
>’-e*ars a;go at tbe conference Ixeld in coxmexcion writb 
■tl»c International Oataloi^ne of Soiexxtific I.«i teratnre, 
t-litit abbreviated titles xnxxst be intelligible wri tbont a 
^<\v. H,. I-. SjfxxBPX*^n30 . 

i:inrean of Hygiene and Tropical X>iseases, 

23 £2ndsleis^>^ Oardens, X..ondon, "W-O.!, 

Oot- lO- 

Tbe CSontjractlon of PaoJbypbaae dbromosomes 

JLni M^§i§B»gaa^ 

tbe pacsib;y^ba8e of in specie 

xxioxxs jGLaced. wrtb c?bx.ernio>-ekootio-forrxnaldebyde, and 
staixxed writb ixTbn-bxrnasiilin,. tb^oe were estirnated to 
cdbrornbrne*^ eacsb mnaally eoxrsistin^ of two 
pairs of <^ipoacnrdlott. Tbo <ii«w*rntieir of tbo 

«!iiroixxioloi» • ^<1^; ,, , tetixaaotod : tbo 

3sro. 'aoT©, 'Vojc-'. 


ly'MJSl' €iBS 

-«i V l>«47weea, ' '4^0 oexi.t^x'^s o£ 

obrornozneorcMsi eras oaloxrlated as 0-07 mioxon^ IBTonoe 
.it oonld be dednoed tbat an approacimation of tbo 
obromoznexes xmtil tbey w*exe in close contact wonld 
'decrease tbe total lerx^tb of tbe bivalents from I <4100 
mioxroxxs at petobyplxase to &04: microxxs <at diplopbase>.. 
j&xrt in JLtiti'i.i/ryh Zortff'i/torxxtxTXr, tbe xnatxxration divisions 
of w'bicb closely resemble tbose of JLr, tbe 

total lengrtb of tbe twelve bivalents at late diapbase 
and at metapbase (and also tbe total len^^fb, of twrelve 
of tbe split axrapbase chromosomes) w*as only abont 
ISO mi crons - 

This remaining contraction, to less tbaxx one- third 
of tlxe mixximxxm sia&e which ooxxld be at^tained by 
approacirnation of tbe cbromorxxeres, -was presumed to 
be probably brought about by Kiga&aggixig of tbe 
cbromonema, or chain of clxroxxxomeres- Since tbe 
voJxxme of cbroxxxafcin w'as sboxvn by measui-oxnents to 
ixrcxease to alxoxxt ten times its bxxllr: betvreen T*acby- 
phase and mefapbase, this s^igzagging w-as not directly 
visible i bxxt it -was indicated by tbe corrxxgation of 
tlx ex cbromosorxtxos at all stages frorrx late diplopbase to 
first anapltase. Tire total contraction in length, from 
paeby phase to first rx'xetapbase, vras found to be about 
tbe saxxxe in as ixx , 

-loirisr .liiEi:.iL.xisro, 

Oamegio Institution of AVasbingtoxx, 

I>epartrxxent of dene tics, 

Oold Sprirxg Harbor. IST. ATorlc, XT-S-A.., 

Sept- 21, 


Tbe I>eptb of Tleld and Resolving, Powder of 
Optical Instruments. 

Iisr Ixis letter in nSTjVnrxTa-B; of Oct- 27, IMr. T- Smitb 
repeats in a sliglxtly different fornx tbe matter con- 
tained in rrxy letter ixx tbe issue of Oct. 13- If tbe 
wavc»-lexxgtb vrere inflnitesixxxal tbe geometric tbeory 
would bo correct. Witb a finite wrave-lengtb it ‘ pays,* 
so far as defixxition is concerned, to reduce tbe lexxs 
apex*tux'e uxxtil tbe ‘ spurious disc * and tbe ‘ circle * 
of confusion dixe to ^xart of tbo ixxxage beixxg out of 
focus ax-o of tlxe same order- -A.iry’’js w'orlc x*elating to 
tbe ‘ spui*ious disc * is corxtaixxod in a papci* entitled 
** On tlxe Intensity of X-.igbt in tbe ISTeigbboxxrbood of 
a Oaustic.’* This I read in 1871. In reference to tbe 
same subject, tbo lato I..ord IXayloigb quotes Verdet’s 
“ X^evons d^optique.** This I l»ave not seen. 

IWCr. lieolt states <p- 6SO> tbat * etched ** lines at 
14-0,000 to tbo inch Ixave been resolved and seen by 
tbe eye. If tbe lixxes are etobed it is cex*tain tbat tbe 
surface is not flat, bxxt grooved, and no doubt tbe 
deptb of tbe gxrooves is sufi^iciexxt to alter tbe lengtb 
of tlxe w^ave patb enouglx to efifect xesolution. 

A^, AI^T^x>oc3air. 

O J3aring Orescent, 

Xlxceter. 


Salmojcr and. Sea Tirout Synonsma. 

MIy attentioxx bas been dix*ected to yoxxr comments* 
on page 647 of IST-AjrxTa®; of Oot- O, on my oolleotion 
of local and general names cMppbed to salmon and sea 
trout- Tbe article to wbxob refexTenoe is made w*as 
merely sun attempt in tbe first place to clear up some 
of tbe superflxrities of pojpular norzxenolature and local 
idiosyncrasy, -wbiobyou rxgbtly oondexnn;: and secondly, 
to collate and preserve tbepm in tbe interests of 
pbilology. , 'W^bilst adnxitting tbat tbe list would bave 
becHrx nxuolx increased in valxxe bad tbe area in wbicb 
eaob name is used been indb^eted, it is regretted tbat 
tbis would not be feasible^ owing to tbe fact tbat 
many of tbe terms are used in tbe saxne sense tbrougb- 
out tbe country. JlkXJsaBEpBtoc* ’W^ax>».. . 
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A. ^aoo-inclx 

E £LX'e irxformedl by Soioxico Sorvi-oo, "Wa/sliirLg<>oii., 
▼ ▼ X>.0- , t>]b.£Lt> wl3ia.l> -will be -tbe ^woitIcI’s Isi.X’j^es'fc -fcole- 

soe;pe, 'wi'fcb a. conLoa.ve xxxiTTTor* 'fc'wo bi:ii3t<ii*eci incbes 

dialled et^z* i>beLt> of i>be gz'oa.'fcesi^ ezeistiin.^ ±tx^ 

s'fczrxj.mezz'fc -- — "will bo ozxdoir ooxis-tx‘\zot>ioxi- -witibutx cl 
fow zzxoxz'bbs. Tbis im.jpoZ'-fcCLzx'fc cLJnLZxoTULTiooxaa.o-rL'fc -wets 
3 [] 3 .eMl.o CLis ■fcb.o OalifcurxzicL Ixxst>it>xi.t>o of Tocboology 
on Oot;* SO- Tbo foods -will bo j>3rovidod by 
^tJxo Xxii>omCLt>ioxxcLl lEldxxoa-fcioix Hoard of INTow XTorlc, 
'v%rbxc 5 b admioistvors some of -(bbo I^oobofollor boxxofao- 
tiioixs. ^ dCbo irx-fcoros-fc of t>bo Hoard i» based c biofly 
xrpoxx 1 : 1 x 0 szxccossfixl oo-oi>ora-fciorx of t>bo IMooixt; 
\Vilsoix Obsorvafory axxd tibo Oaliforxxia Irxs-fci'fcxxfo, 
ctrxd fboir belief fbat: fbo jxrovisioix of addifioxxal 
raxoaxxs of fxxrfborixxg fbis joixxf worls: xxxay load fo 
maxxy xxo“w advaixoos iix astronomy, jxbysios and 
obomistry,” it was stated- Tbo fxxll co-o^poratioxx 

of tbo Oai*noj?i€i Institxxtioxx of Wasbington, of wbicb 
tbo Idonnt '^^ilsoxx Observatory is a branob, bas boon 
assxxrod by tbo nnandxxxoxxs action of Hrosidont dobix 
O. IMC^rrslamL and tbo o:x:ocntivo coxnmittoo of tbo 
Xnstitnticxn, and by tbat of IXirootor W^altor S- 
.A^dazns anci otbor mombors of tbo JMoxxnt Wilson 
staff- Tbo rosoarob nolicy of tbo new .A^tro^bysical 
Observatory of tbo Oalifoxmia Xxxstitnto, wbiob will 
bo dosicfnod to sni>x>l^*^^*^t and not dni>lioato tbo 
jMTonnt vV'ilson Observatory, -will bo dotorrxxinod by a 
joint committee rejxrosonting tbo two institxxtions, 
aided by otbor loading investigators,’* 

I>r- Oeorgo Hllory Hale, honorary director of tbo 
Monnt Wilson Observatory, and ebairman of tbo 
Observatory Oonnoil of tbo Iixstitxxte, described tbo 

§ lans on Oct- 20 in an exclnsive interview to Science 
©rvico." “ In desigixing tbis instrnment,** bo said, 
** we sball bavo tbo collaboration of leading 
jpbyeicists and oni^noers as w^oll as of astronomers 
and instrnmont xnabers, Wben tbo telescoi>o is 
oomi>leted it will bo xxsed to oxetond onr x^resont 
researcbes in varions directions, as in sx>ectrxxnx 
X>botograi>by of tbo stars, direct x>boto^rax>by of 
very faint celestial objects, and in radionxetry, or 
tbo nxeasxxrenxent of tbe beat fronx tbo stars. Hy 
nxabin^ a special stndy of tbe varioxxs instrnxnents 
c^xxd metbods to be ixsod in conjxxnction witb tbe new 
telescope for tbese and otbor pnrposes, and by 
^eoixrin^ tbe oo —operation of tbe ablest antborities, 
*we ezepeot greatly to increase tbe efficiency of tbe 
telescope. ^ ^ ^ 

* * Tbe e<xnatorial nxonnting of tbe telescopy wxll be 
designed by a groxxp of oaepext^s, inclnding JOr. JT . -A.. 
Anderson, X>r. S^p^bneis CX. Hoase, and otbor members 
of tbe staff of tbe Monnt Wilson Observatory, 
w-orbing l-o conjxxnction w-itb several eminent 
engineers, opticians, and physicists. It is tbe great 
xniiTPor, nearly XT feet in diameter, double tbat of 
tbe largest tbat bas yet been xnade, tbat will offer 
tbe most difficulty- W^e exipect to mabe it oxxt of 
fused <xuart 2 c, and are xnueb pleased by tbe cordial 
and generous offer of oo— operation xrecexved froxn 
President Oerard Swope of tbe Oeneral Electric 
Ooxnpany and X>r, Elibn Tbomson, director of tbe 
Tboxxxson Xtesearcb laboratory odf tbis Ooxnpany 
at >^est XUynn, l^Cass- , . ^1?^* Tboxn«on is deeply 
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T«le3c:ope. 

interested in tbe problem, and bas slreadLy succeeded 
in xnabing discs of ooxxsiderable size. XXxs 

xnetbod is to cast a quairfez disc full of fine bubbles 
and to fuse a layer of very pujre cjuaxrtz, free froxn 
bubbles, on tbe surface, in xvbicb to grind tbe proper 
disb-sbaped figure. Suob a mirror i>eb a ves as well 
as a pex^ectly sobd one, and bas tbe advantage of 
bein g lighter . 

** Tbe great advantage of is tbat it obaxxges 

its forxn so slightly w^xtb tenxperatux*o. "Witb tbe 
lOO-ineb telescope no"W at IVXount Wilson w-e xnust 
always be careful to avoid exposing tbe glass mirror 
to tbe beat of tbe day^ and some changes often occur 
due to differences in texxi perature at night. XVitb a 
quaxrfcz mirror tbe effect of tenxperature is too slight 
to give any trouble. W'e feel confident tbat by the 
tinxe w-e arc ready for tbe mirror, I>r. Tboxnsoxx vdll 
bavo succeeded in xnabing a qxxartz disc of the 
x:e< 3 ^uisito size. Hyrex glass, xvbiob is much better* 
than ordinary glass but not equal to cxxxartz, might 
be used as a substitute if necessary.*’ 

•Tust bow- loxxg it 'will be before tbe new^ telescoj>e 
is in operation, it is at present irxxpossible to tell, bxit 
it W”!!! doxibtless be several years. Tbe plarxs for tbe 
200-inob telescope bave ixo conxxesciori w^itb tbe 
joct of Hrof . Oeorgo W. Xtitebey for a large telescoj>e 
at tbe Oraxxd Oaxxyon, ixx Arizona. l^rof, Hitobe.>^ 
bas beexx working ixx Haris for sevc^ral years oix a 
metbod of ooxxstrxicting large telescope rxxirrors iix a 
cellxxlar fasbion, but it is not plaxxned to orrxpltiy bis 
xrxetbod in tbe 200-incb. 

Tbe oxcact locatioxx of tlie new' telescope also 
remains to be decided. Herbai>s it vdll 1>€5 placc^cl 
C3»n l^oxxnt W^ilson (i>000 foot altxtxrde), w-bere tbere 
would be tbe advantage of proxcirrxity to tbe otber 
obsexrvatory facibties. XXoxvever, it is possible tbat 
tbe sxnobe, dust, and glare of electric lights from Hos 
Angeles in tbe future, xvitb tbe city’s increasetl 
gro'wtb, xnay prove a disadvantage, espociall>' 
because of tbe ooxnparati vely short focus of tlie? 
ixxstrument. Several otber sites are therefore beirxj; 
tested in coxnparison witb IVloxxnt Wilson . 

Tbe trustees of tbe Oaliforxxia Institute have 
placed tbe entire project in tbe bands of a com- 
mit-fcee of tbe Exceoutive Oouncil of tbe Institute, 
coxxsisting of Hr. Hale ; I>r- Hobeirt A. IMClllllcan* 
cXireotor of tbe J^^orman Hrxdge laboratory of 
Hbysics ; X>r- Arthur A.. ZN'oyes, director ox tbe 
Oates laboratory of Obexnistry ; and -Mr. Hoxxry 
ISdE. H^obixxson, "well known for bis xvork aus a member 
of tbe X>a"wes Ooxnxnission and in otber in-tomational 
undertakings . Hr. JTobn A. Anderson, physicist 
and astronomer of tbe JMoxxnt 'ViT'ilson Observatory, 
-will serve as ezieoutive ofificer of tbe Observatory 
Oouncil, in direct charge of design and oonstraotioxi. 
Tbey ■will be assis-t^ed by an advisoory committee 
including Hr. XValter S. A.daxns, director of tbe 
JkXo-unt vV'ilson Observator y ; Eredexiok H. 

Seares, assistant director ; X>r. A.. A.. AHobelson, of 
tbe XJxxiversity of Obloago ; I>r. Obarles <3*. Abbot, 
seoretazy of tbe Sixxx-fcbsoxxian Institution ; Hrof. 
laCexxry iJorads Eussell^ of Hrznoeton XTxxiversity ; and. 

Eiob^acd Tobnen. and Haul .l^pstexn, axid 
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Xx*«i* S,3 &<>w<&iil, o£ -felxo OarIl*Cc>3rnl«L XaM't>it>\it»ei . M>. Oooir^ei 

lSajsii>2icia.xx» ebn.d X>*:** O, 3B3- K-- ^Sirootvoir of liis 

x^ososblroli l€i.l>oirartiOxry, ]3.^^o oiffox*oci fullest/ oo-opoi*a/- 
i>ioTi. in. “fclie st>u<iy of e^peoicbl ^Ixot/O^r’CLolxlo i>x'ol>l©ma. 
X>r*- Amfoxroisio S-ws^sey, oha,irma,n of -fclie 'W'fitnroT'- 
JSwa^oy Oo. ; Oa-no X>urLn, ;p]:'eaici.ent> of fHe JT. G. 


'W'liitio ISngineoz'in^ Op., andL x*ocent/lv oJaairmaiOL of 
f^liLe IfQ'afional fl.€^oar‘bli. Oounoil ; X>r. IBVanlc 3E, 
of fHo Yerlcos Ol>sox‘va-tor‘ 5 r, and ofla.er'S 
well Icnown, 'wnill aid in trlio wor-lc of deai^pn, and m.aLxxy 
otlieT- scionfifio worlcox-s ' ospeeially qi^nall&od will l>o 
a'V^ailal>l€> for- oonsnlf afion. 


F*rocess<5S of Oolom* f^tiotog^Jrai^lxy. 

By X'. JT. TnxTTo^gr. 


O OX^OXJl^ pfM.o'fcojgraplxy i» ono of t>lx© fo-w l3r*an olios 
of plxofcograpiiy t>lxa'fc lias made rolafivoly 
lit>tilo jTooenti yoars ; in faof, for flio laaf 

li-wontiy yoars flioiro lias l>oon notiliin#^ f undamon-fcally 
now “fco rooord, if a rooont> invon*fcion t;o l>o roforrod fo 
lafor l>o oicoopt>od. 

Thoro Has, Howovor, Hoon a st>oady improv'omont> 
in tooHnicj^no and a eorios of variant/S on lcn.ow"n pro- 
oossos, wHioH Haves made plainer -fcHo limitiafions and 
po»sil>ili±.ios of “fcliis HranoH of pHot>ograpHy. JVlso, 
foi* Bomo x'oason AvHicH is dififiLonlt) t>o dofino, fHoro 
lias grown nji a dist>inc“b ro-awalconing of nx-fcorost. in 
ciolonr pHotograpHy, wHioH is porHaps Hosti oxc- 
ornjiliHod Hy “fclxo rooont- formatiion of t/Ho Oolonr 
i^lronp of f-Ho B/Oyal BHot/OgraxiHio fc^ooioty. C-on- 
Hi< Hiring its yontHfnlxxoss, tHis gronji Has Had a 
liigHly sncsciossfnl first yoar and sooms liHoly to 
<iovoiop stoaeliJy. X'^ossilily tHo nndonHtod popular 
intorost irx oolour oinomatograpHy Has Had soxnotliing 
to do witli tliis ro'viv^al of ixxtorost in colour among 
llio pHotogra-x>i^i« oomrnunity. 

’'Ffio foxxixdations of colour pliotograpHy 'v^^oro laid 
Hy f^lorlc 2Vlaxwoll, Tin 00 s du Hlauron, OHas. Oros, 
and a fow' otliors liotwooxx ISfiT and ISTO, Hut 
jiractical ax^p Heat ions could not Ho very suooossful 
since oolour sensitive w-oro unHnow'xx, Tlio 

first stop in tHis diresetioxx w'txs tHo discovery of tHo 
«ioljenr soxxsitising action of certain axxilino dyes Hy 
li. W. Vogel ixx 18T3- 3F*rom tHis tHo panoHromatic 
X^lato Has gradually evolved, and one of tHo nxost 
rrsiiiarltaHlo acliiev'exnonts of rooexxt pHotograpiiic 
xiianufacturo Has Hcion tHo impi-ovoment in cxuality, 
speed, and txrustwoxtHinoss of tHoso plates, cul- 
xiiiriating jxxst recently in tHo introduction of tHo 
1 If ord Soft Gradation BancHx-oxnatio Blato, wHicH 
soems to Have Hoen intended prixnardly for tHo 
X>ortrait pH otograpHor, Hut sHouldprovo of particixlar 
value to tHo colour pHotograpHor wHon its oapaHili- 
ties are propoi'ly oxcplorod. 

ITHo Hrst successful oolour pHotograpHs on paper 
made Hy tHe car Hon process Hy du Mauron, 
and, despite tlxe advances made, tHis process is still 
one of tHe Host. Commercial car Hon ‘ tissues * for 
trit?Hrome printing were first introduced aHout l&OO 
and tHe formulae w"ere scarcely altered or improved 
until <x'^H>e recent years^ wHen tHree- oolour carHro 
began to assume greater importance tHan Its parent 
process, 'XHe ofibrst step in tHis direction was tHe 
^aniy ozoHrome prdHess, Hut tHe real advance came 
wdion, in X01.41, IShXanners introduced His lElraydeac pro- 
cows, wHidx is now xnxfortunately exctinct, altHougH 
“fclie inventor is very successfully xxsixxg His process 
fio produce conxrnereial colonr prints in ,A.merica at 
preeent ^ime. ^ - 
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IVfeaixtime, tHe A.utotyx*c Company Had intro- 
duced tHree -colour carHi*o, tHe materials for vc^HlcH 
were improved in 19^0. Xn tHis procsess tHree 
Hromide are made from tHe tHree- separation 

negatives, and from tHese tHree oarHro prints are 
nxado in tHe respective printiixg ooloxxrs .on trans- 
parent celluloid temporary sxipports. In tHis vray 
tHe ctotion of ligHt is out out, excoopt in tHe making 
of tHe Hronxide prints, and a muoH greater degree 
of control is introduced. THis control is xxot re- 
q[txired f ox* pixrx>oses of ‘ f akixxg ’ tHe oolour rexxderixxg, 
and, in fact, rnxxst only He used in strict acacosdance 
"witH certain set principles or else acomate ,coloxxr 
reprodnetioxx is ixnpossiHle. But it is found tlxat 
■witH tlxe straigHtforward oarHoxx process it is 
fro<x.xxoxxtly cliflfionlt to oHtain accurate oolour in- 
tensities o’wing to tHo xxegatives Heing of tHe WTong 
* gamxxxa * to suit tHe priixting modiunx employed. 
"VVitH tlxe tlxrese corxtrast grtxdes of Hromide paper 
always availaHle, and xvitH tlxe control over con- 
trast' provided Hy tHe cax*Hro process, tHis di£&cxxlty 
disa.px^^’®'^® • -A, furtHor great advantage is tHe 

aHility to enlarge to any coixvoixiexxt degree witHout 
exetra" trouHle, THe nxaking of enlarged copy 
negatives xvas always fraugHt witH many dangers 
owing to tHe proHaHility of varying tHe contrast 
raixgo of oixe or more of tHe xxegatives . 

Brovide^d reasonaHle care is taken at every stage 
axxd all tHe xisual precautions are oHserved, tHere is 
not tHe sligHtost dilHcxxlty in retaining accxxrate 
register of tHe tHree colours in greatly oxxlarged 
tHree -col our carHro pi*ints, and xxndouHtedly tHis 
process is no vr tlxe one ixxost favoured . It is of 
interest to note tHat it is xxow Heing cozxxmeircially 
used ixx America, Branoe, and Binglaxxd for tHe pro- 
duction of * origixxals * from vrHicH tHree - oolour 
Hlocks are Heing made. 

Xn tHe processes so far xnexxtioned tHe ooloxxrs used 
are ixxsoHxHle pigments dispersed ixx tHe gelatin 
layer, and in modeim commercial ‘ tissues ’ or pig** 
ment paper’s tHey can He considered as completely 
staHle and fast to ligHt, so tHat tHe finisHed picture 
is permanent. 

THo otHer imyxortant class of oolour pxrints Is 
Hased on tHe use of dyes. THe Hrst commercial 
process was Binatype, introduced in Bngland in 
and still occa^onally us€»d. Xn tHis process, 
tHree * print plates ' coated witH dicHromated 
gelatin are eaeposed HeHind positives, pirepared 
&om tHe separation negatives, so as to prodnos 
differential tanning. IVHen tHe exccess dioHroxnate 
Jxas Heen wasHed out, tHe print plates axe dyod up in 
tHe appropriate X^inatype dye, rinsed «md 
into contact witH /a ' piuaeo of daxnB g^latin-csoated 
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is :foixxxci ^'hksu't* 'an.t>ei.i:xi:iL€»«i ^pox"t>ioi:).s of 

^ola,t>i3o t^cLlko -wp lanos-t dyo stn-d t^xretiasf ox* it> fo “fclio 
jc»o^;poxr roost; r*osdily» «bOci, if t>lro oxoosmro Irets l>ooin 
ooxrxroo'fc, t>}ro t>ebxmod ;poxrt;loos oa.o t>o loeKio oot- t:>o 
t>rs,osfoz* ckxry dyo. S‘ULt> io prrsotiioo t^iris is diffiLOolt; t>o 
soixiovo, so f^lxeLt; t>IaLO Ixlgla ligHis stro oocbrly «i.l-w^a,y» 
st>ckio.od «i.od tvlro x>x*oooss x>r*ovocl t^odioue. Tiro ciyos 
osodl euro o. sx>ooiebl olass only m€i<oufeLot«ox*eci io 
OoxrroeLoy, t;lxo r*aoj^jo o.^^^poei/r'S to ixo limitod, «,rxcl tlnoy 
etxro oot> j>aprrfcioixla.T*ly ooirrooti &.» to ooIoulx*. C^om.Y>S'X”oci 
to roa*oy dyos, tiioix* fa^txxoss to liglit is fa-irly gooc3, 
l>ut tlxoy oebooot l>o dosoribod a,s j>oi-m«,ooot. 

JSl. Icbtox* exod mooix TrioT*o sextisfebctory x>r*oo<3SM is tlxe^ 
dos 'wiiiolx eti^sio orig^incLtos io Oorroetoy eLod xxsc^s 

tlio ssToo dyos, orxly oodor o. dilfox'orxt xx».xxxo. 'i''lxe 
difforoxxoo is tliett tlxo x>r-iixt jxlabto doos xiot consist of 
«tTX ovoo lay ox* difforoxxtially taTxriod. l>xit of a tx*xxo 
x*oliof ixTxa^o x>x“odxxcod l>y "w'asliioi^ a.’w^ay tlio solxxlxlo 
jrojrtioo io jfciot Avator, Tliis coaixlcis oxxxolx cloaoox* 
«bxxd Tbri|;?^Htoi' j>x*iixts to l>o j3i:*odixccd, aod soxxxo o:x:- 
oolloxxt •w'^orlc lias Ixooxx ox:liilxit/od . Ixx addition, tixo 
nso of dayli^lxt p»j~intLog is olixoinatod, siixco tlio 
j>X“iot olatos ax*o golatino-^lxroxoido jplatcs oxiyxosod 
tlix'oxxgrx tixo Ixaclc and tanned l>y tlio nso of a jiyro 
dovolopox* doficiont in siiljxliito. Tlx is Ixas j>x*ov€Mi 
ejnito snooossfnl, Ixxat in xny r>Y>inioxx jxyro tanning is 
noxroT* alilo to ;jxrodnoo tlxo cloan sliaryi xrna^o olxtain- 
aixlo Ixy clxromivxm tanning?. 

JF'nxrtlxox' ixnj>x*ovoinonts and sixnjilifx cations alon |5 
"woll - x*ocoj 5 nisod linos in Ixotli tixo car* lx on aixd ixn- 
l^iixition tyjxos of jxrooossos aro vory l>nt 

it is nnlikoly tixat tlxoy can ovox* solve tixo x>^<^i^l<5Tn of 
oolonx* jpixoto^frajxliy and xnalco it a j>j*oooss fox* tixo 
axnatonr* . 

XJndonlxtodly, tixo xnost ixn'pox*tant dovolojxmoxxt 
in tlxis l>x*anolx of x>li oto^ 5 r-a]E>lxy is tixo lViax*tinoJz; 
natont as iinj>x*ovod Ixy Ooloxxr !F*ixotoj 5 T*a jxixs , lL»td. 
Tixo jxx*ocoss is not yot cj^oito i*oady fox* xnarlcotinj^, 
Ixixt 03ctonsivo oxjxox-ixnontal vrorls: is Ixoin^ cai*riod on 
and a nxxmixoxr of donxoTxstxrations ixavo l>oon given 
and i^irints oxclxilxitod . In ontlino, tixo jxrocoss con- 
sists xn sensitising tixin collojplxaxxo dinxs in solutions 
■w'ixicix ajipioax* to t>o ixasod on tixo nso of ligixt- 
sonsitivo ixron salts. ’W'iion dx*y tlxoso ax*o oi^ixosod 
xxzxdoxr tfio ai>i>x*oj>x*iato sojxaration negatives to day- 
ligixt or* stirong ax'tificial ligixt, Avlxon tlxoy ^pi'int ovxt 
very mixoix lilno T-O.T., ixnt tiio tlxroo tyjxos of film 
pxrodxroo images 'W'lxicii on dicing ajxiWTOicinxato very 
olosoly to tixo tixxroo j>rimax*y ooloixrs. Tixo dicing is 
a matter: of oictrrome simplicity, ^s^atox* and dilxxto 
acid Ixeing xxsod fox* tixo i>lno orrint, -wixiclx txelongs to 
tixo common pmssian Ixlno class, 'virliilo ixypo is ixsod 
for- tixo yoUo-w print, and morcm*ic cixlorido dicos 
tixo rod. 

Atx oictroixxoly nsofnl part of tixo invention is tlx at 
it ixas i>oon found possilxlo to rodneo tlio colour in- 
toxxsity of all tlxroo imagos ; oonsoc^nontly, tixo cor- 
root coloxxr ixalanco can l>o oixtainod froxxx any tlxroo 
partial ooloxxr imagos w^ixioix ax-o appr oicixn atoly 
accxxrato and sliglxtly ovo r printod, -witnoxxt ixaving 
to malsio frosix prints. Tlxis ixas novor iioon possilxlo 
witlx any otlxor procoss of ooloxxr pixotograpixy ; it 
ixas alwayi^ ixoon nooossary to stax*t again from tixo 
ixo gin ning if tixo .Sprint oixtainod 'xvas not aooxxrato. 

5^0 tlxroo partial ooloxxr imagos axo not trans- 
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forX[Nsd as in tixo osrlxoxx proooss, ixxxt tixo ooHoplbano 
dims ax:o moxxntod ono on top tixo .otHor, xxaing a 
dilxxto golatin solxxtion as a ooxxxont, 

Tixo oolloplxaxxo xxsod ixas noarly all tixo proport ios 
xvixioix ooxxld lio doslrod for sxxolx a proooss- lOospito 
tixo faot tixat xvixon -wotted it strotorios Ixadly, it gocMs 
ixaclc: to its ox*iginal slxapo on dr 3 ring and, nxost ro- 
miarlsLalxlo of all, it is tirxily elastic, so tixat if dosirod 
it can l>o stx*etoliod to olxtain register . .A.lso it W'ill 
not scratclx roadily. If tlio tlxx:oo collopixano dims 
xvore Jxxst coxnonted togetlior on papor and driod 
tixoy xvoixld cxxrl vory l>adly ; tlxis Ixas Ixoon got ovor 
Ixy tixo xxso of a tiiin sixoot* of oollxxloid as a sxxppox*t, 
tlie colloplianos doing on dotlx sides and so tondixlg 
to cxxrl in opposite directions. 

Some of tixo prints dy tlxis process xvliiod Ixavo 
l>€^on o>cdiditod aro very dxxo and sdo'w aocxxrat€> 
ooloxxr rondoring, dxxt artistioally tlxey aro spoilt 
l>y tde slxooxx on tde sxxx-faco, -wdied is a nocossit>^, 
sinoe tdo imago ooxxsists of sixoots of polislxc^ds 
oellopdano. It is ropoi*tod, ixo-wovc^r, tixat it will d^ 
possilxlo to overoomo oven tdis. Tdc^ prints odtain* 
adle aro not lilcoly to surpass in cj^uality tdo d€^st 
tdree - ooloxxr cardros, for oxcample, dxxt tdero is 
ovidonoo tdat tlxoy will do distinctly easier to prepare 
and oonsecj^xxontly sdoxxld prove mxxcd more popxxlax*. 
JbCvidexxoo as to tlie x>emxanonce of tdese ov^or 

a x>^**i^d seems to do laclcing. 

Tdere is axxotdor aspect of ooloxxr x^^^ .'V* 
w'died. is also doing exploited l>y Ooloxxr I*doto- 
grapds, X-td., namely, tlxe prodxxotioix of a com- 
mercial * tripaclc * w'ixicix sdall talco all tdroc 
nt»!gativos at once w^itd any ordinary otxnxora. Td<^ 
idea of tde ‘ tripack * is dy xxo means ixew, daving 
deen fxxlly dosorided in tdeox’y dy Huoos du Haxxron 
so long as forty years ago. IVlany inventors davc' 
tried tdeir daxxd at tde prodlems involved aix<l 
several packs dxxvo deen commercially nxarketecl, 
dxxt none das so far lived for long. 

■JRerdaps tde gre^atost dififitoxxlty is -to odtain tlirci* 
different ooloxxr -sensitive emulsions w'died wdtd xxii- 
equ^l excposxxro dxxt ecxnal development wdll givf» 
negatives of tde^ same contrast range or * gamnLa.*^ 
W'itdoxxt tdis it dcooxnes almost ixnpossidle to odtaiix 
accxxrato coloxxr dalanoe in dotd sdadow-s and digH 
ligdts. J3xit w-itd tde resoxxrces of tde modem 
omxxlsion maker, great improvements can xxo doudt 
de effected, so tdat many workers are eagerly 
awraiting tde day w^den tdese packs are first 
xxxarketed . 

Some very good ooloxxr portraits taken in txix 
ordinary camera w^itd tdis pack dave deen oxedidited , 
and it seems prodadle tdat tde pack will prove most 
sxxited to tdis class of wi^ork ratder tdan to oxxtdoor 
pdotograpdy, wrdere tdo req[xxirements as to sdarijx- 
ness and ooloxxr rendering are mxxcd more excactixxg. 

In tdis ‘ tripack * tdree tdin oollxxloid fflms ax-e 
employed, tde front one daving a tdinly ooated- 
dlxxe sensitive emxxlsion and a dye w'died adsords all 
tde dlxxe, tde second a green sexxisitive coating emd a 
dye- W'died passes only tde red rays, -wdio d f all on a 
special type of rapid red sensitdsre fflxn, Tdeoaretic- 
ally tdis ax::rangement is x^xxlte simple and is tde one 
wdied das deen most frecg^xiently nised, dxxt it da® tH© 
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I^liysics o£ XJTtiivcsjrse.^ 


By Sir J^^kjMrxQS JaD.AJN^s, Se»o. B.S, 


T 3E1H1 a,n.c5iont;s wer^s for tiiio zino^l ooxxtyoo-fe -fco 

rogarci llxo oixivorso £i^ sl t>iioebt>ro 'wlxioH lifiLcl 
l>€> 02 i si>ocia.lly oorxsf-rxxc-tocl for flxo dir&msL of HoxoLetxx 
lifo, HMCoix, fiLXx<l ovon Iho ^o<3» ma^xx lxek<l orofibt>edL 

iii Ilia o'W3ci ixocbj^o, oa,Tn.o, livod, a.n.<l «lisci.jpf>oekro€l 
ivft-csr e-trolfixii^ flxoir t>iri.y Ixoxxr ixjxori. a. to 

wliiolx t/lio e^toma/l Ixills a-od t/h.& uxxolxazi^ijx^ IxoavorLR 
for mod a jporoa aixont; >>aolc^roixjnd . W'Jxilo aoroo 

tliou^iclit- ■wfi.R giATora. t>o llxo lairblx of t>lxo xoriivcsrso, ao.d 
itj< c^roafioii or omorgoxioo froxan. olxaoa, vory foAv 
Uioii^lxti of it» a« livJuTLg ila lifo arid paaain^ from. lt>irt>lx 
t.o doatfi irt Uxo eamo way aa a roan, or a t>roo paaaoa 
froxn. Ixirfl:! lo doalJx, 

111 iiiodonx t/imos t/lx<'% idoa of ac’sijular oHarxj^o ore>j>t> 
into t-lxo ]piot»oro. Cioolo^^iata lioi^axi. to »t>ody flio 
<^artli as a otiaixj^ixxip; strixotxxxx*, axxd astroxxouxors to 
tlioiJi^lxt to til €5 ovolxxtioxi of tlxo stars, r€M30gJxi»- 
iii^JC tliorrx as liodios wlxiclx aro Ixora, liwo tlioir liv-os 
t>f jorradital clxaixgo, aixcl fxrxally dio. Bixt tjxo xxlti- 
mato ooixstitooixts of tlxo xxixivorso, tlio atoxxxs, wrcsro 
Htill Huji}>oso<l to l>o iixiixxixKXO from cliajtx^o. Tlio 
lijv'potlxosis tlx at all mat tor ooixsistod of jiormariojxt, 
iiiflivijsiljlo, and imolxan^oalilo atoms^ ^ W'lxiolx liad 
l>c"t^ix adwaxxcod so far IxaolsL as tlxo j&ftlx ooixtxxry »-0, 
l>y JL^xxoijijms and X>omooritns, romainod i>ractioally 
imsixalcon xxntil tlxo ond of tlxo xxinotoontlx oontixry. 
"J''lxo agoirx^ of tlxo xmivorso w^as sxxjxixosod to amount 
fo notlxln^ moxo tlian a ro>arran^omont of indo> 
Ktrixotililo ixnits wliiolx-wroro tlxomsolvos Inoafialxlo of 
any sort of olxan^o or dooay. Biko a olxild*s lioxs: of 
woodon Ixrioks, tlxo atoms zxxado many Ixixild Inge in 


turn. 

A-tomxo OmAiijra »» . 

Tixon OrooIsLos, Xoxxard, and, alxovo all. Sir JT. «T, 
'Thomson, Ixogan to lxx;|gals: njx tlxo atom. Tlxo Ixriolcs 
of tlxo xmlworso wdxiolx Ixad Ixoon doomod mxlxroais:- 
ahlo for moro tlxan 2000 yoars woro suddenly 
si I own to l>o very suLsoojxtilxlo to Ixawing fragments 
c5li ip]pod Ofif ; a xjdLxXostKxno was roaoliod in 1306, wixon 
Nil* .Tl^oxnson iaJ^owod tiixat tlxoso fragments 

vwx'ro , no znaf^ter wixat tyx>® <3»f atom tW^y 

came :,tixey were of . e^^nal xnMs, and tlxey* 

c^trriod negative oixarges of eleo^zribity, and so 

, « tbnrt ia«MUfr Will* 3UE««nanai X<AOtiiz« <»£ tbi» tJadlAranAfegr ' 

of Jirlatoai, SattrcHTwa <«- Oot. SO. , ^ ^ 


•wore oallod * olootroxxs.’ Two yoars la tor, X. 4 orontati *^s 
oxcplanation of tlxo now^ly disoovorod 2![ooman o£foot 
providod ovidonoe tlx at tlxo mowing parts in atomio 
intoriors wroro pxooisoly similar olootrons. 

Tlxo sorios of rosoarolxos so initiated -wore, aftor 
a fow yoars, oo-ordinatod in tHo Bxxtlxorford wlowr 
of atomic strixoturo, wrlxioli supposed tlio clxomical 
proportios and natxxro of tlxo atom to xrosido in an 
oxoossiwoly minixto coixtral nucleus carrying a 
positive clxargo of olootrieity, alxout wlxiclx tlxo 
negatively olxargod oloctroxxs doscriliod wide' orlxits. 
ISy clearing a space around tlxo central mxolous, 
and so preventing otlior atoms from oomixig too 
near, tlxoso olootroxxio orlxits gave size to tlxo atom. 
Tlxo volume of space Iropt clear Ixy tlxo olootrons is 
enormously greater tlxan tlxo total volunxo of tlxo 
oloctroxxs ; roxxglxly, tlxo ratio of volumes is tlxat 
of tlxo Ixattlofiold to tlxo Ixullots. Tlxo atom, witJb. a 
radius of alxout 2 >c lO ® cm., Ixas alxout X00,000 
times tlxo dimensions, and so alxotxt times tlxo 

volxmxo, of a single oloctroxx, of wlxiclx tlx© radius 
is alxout 2 X lO onx. Txx all prolxalxility tlxo 

^ nucloixs * is oven smaller tlxan tlxo oloctroxxs. Tlxo 
xxumlxor of orlxital electrons in an atoxn is cxaUod 
tlxo * atomio nxxmlxor * of tlxo atoxxx ; it raxxgos fTOJoa. 
xxxxity in Ixydrogoxx, tlxo llglxtost and sixnplost of 
atoms, to 32 In xxraxxiixm, xvlxioix is tlxo xnost makssivo 
and ooxnploxc atom known. 

^ixnultanoously witlx tlxis, plxysioal scionoe was 
disoovoring tlxat tlxo nuclei tlxomsolvos w'oro noitlxor 
pormaxxont nor indostruotilxlo. In 1330, B€30<iuoxrol 
Ixad found tlxat xxraxxlum salts Ixad tlxo zexnarkalxlo 
property, as it tlxon apjxoarod, of spontaxx€»ou^y 
affooting pjxotograpliio plates in tixoir yiomity. 
Tlxis olxsojrvatioix led to tlxo discovery <»t a new 
property of matter, xxaxnoly, radioactivity, and all 
tlxo results olxtainod in tlxo noxct fewr years w«Qte 
oo^ordixxated in tlxo .Ixypotlx^sis of * spontaneous* ’ 
disintegration * ad vanccsd Ixy Itutlxorf orcl and 43oddy ^ 
in 1303, aooordixxg to wlxiolx radioaotlf ity ind jl c ate« ' 
a spontaneous fareak-up of tlxe atonixio^^^ 3^ Bo 

far' froxn tixe atoms Ibeixig pdrmmi^ and/iode^ 
stonci^lxle, tbeir v ery nuolm w:© 0 Be to oxmxnlxle < 

away xaaere laa^ae :^ tanq^Oi wlxat was 
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€>xi.o€» t>li«s aauxoteixs o€ a> ^Y'«mi'i:eiaqi ctl^cKm wcti» ^fcara,T^- 
foraneMS, ^tdbEK&e* ixx'feo 93k.xAolie>%ij» of 

't&ekdi a.tx>m» cbZKf. <x:>3f»a.ti*<vio}oa» 'wrli.ioH awro 'fcfko 

TLOoloi of li.olii3i33L arf^oxsaa. !Ret<flsirt;io3:x is ^x^&xx off in 
f^l20 x^MXOooss, ftlxO xretdticLtiion. ci.ffoot>oci ]E(ooqTX€»irol’s 

pi^of>o^ir£irX>}i.io x^lckf>os, arnci so lo<i to t;Ho clotoc-fcion of 
t>ii.e *a.ciioacyfcivo i>zroi>oirfcy' of jnat^tojr. 

^S^V'itsla. i>l:i,o nnLiznx^^x’faxxf ox:ooj[>-feions of x^ot^assinm 
axitci. 3mi3»i«iium, ^j:-oi>ort>y' of raciioaot>ivit>y ooomrs 

only in t>li.e nxost> ooinjilosc and xnassivo of at-oms, 
l>oinj^ Indood limitod t>o tvlioscs of af>omi<3 n\xml>ors 
al^ovo 33. Y^ot;, alfluon^ix tiilio ligliioT- ati^on'is are no-fc 
lial^le »f>o s;pon't;aneons disin-fcegira'fcion in filxe same 
Tsvay as ‘fcixe laea'vy radioaotivo attorns, t>li.e nuclei of 
:t4iese also are of com^posite sfmotinro, and can l>e 
i>rol£.On njp l>y arfeificial means. In 1920, I?<nflierford 
snoceeded in l>i^aldn^ ni> fine nuclei of afoms of 
oncyjgen and nifro^en l>y Inomlnardixig flxem -wifln 
snwriffly moving «.-;parficles- 

Tlne jgincoess of flxis encjnerimenf led fo fHe Inyjpo- 
flnesis, 'wlnicln Ixas nof yef Ineen esf alnlislned Inoyond 
all ^ossilnilify of donl>t>, flnaf fli-e w'lxole nni verso is 
l>uilt> njp of only f’wo Isiinds of nlfimafe Inridc-S, 
namely, elecfrons and j^rofons. Eacln jnrofon 
carries a i>osit>ive olxarge nvlnioln is e^cacfly eq[^ual in 
amonnf fo fhe ne^afive olxar^e carried l>y an 
elecf ron. Tlae jnrofons are svii>i>osed fo l>e idenfical 
"wifln fine nucleus of fine Inydro^en afom ; all of lier 
nuclei are snj>]posed fo consisf of closely paolc^ed 
sfrucfures of jnrofons and elecfrons. 

In addifion fo confainin^ nxaferial elecfrons and 
jprofons, fine afom. confains yef a flnird in^reciienf, 
nannely, elecfromagnefic energy. IModem elecfro- 
magnefic flneory slnonvs flnaf all radiafion carries 
mass al>ouf 'wifJn if, one gram of mi ass Ineing asso- 
olafed 'vrifln 9 >c lO^ ergs or 2- IS x lO^® calories of 
radiafion. As a necessary consequence, any su In- 
stance nvlnioli. is exniffing radiafion musf also l>e 
losing nudes ^ tine s;^onf aneous disinfegraf ion of any 
radioacfiye snlnsfance involves a sjnonfaneous 
decrease of 'weiglnt. 'X'ine ultinnafe fate of a gram 
of uranlmn nnay Ino exi^w^^ssed Iny tine equation z 

rO-SO«3 gm. lead. 

1 gram, uranium = '|o-13-4:S gm. Helium. 

10-0002 gm. radiafion. 

Stated in a very general form, fHe i>Henomenon 
of radioactdvify nnay Ibe descsriHed as a transform a - 
tion of material nnass into radiation, or^ to i>ut it 
sHgHfiy differently, as tine liHeratl.cm. of radiation 
i>y tHe dcMstruction nnater:i^l nns^^* "W’tnere -AppO 
gnn. of matter onHtginally endsteca.# only. 3909 ^rn. 

1 nov^ remain, tHe retraining grani .Haying gon^ off 
;,in tHs form of radiation . >■ .,■ ^ , 


Yet, tHe 3999 gnn. of lead and HeHnra c^sbitdin 
3 precisely tHe sanne jprotons and eleotPons .as tine 
original 4000 gun* of uranium 5 we may tHen say 
tHat tHe 4000 3*n* of uranium consisted of tHese 
electrons and i>rotons togetHer witH 1 gun . of Hottled- 
u]p electromagnetic energy vrHicH Has since ei^a^ped 
in tHe form of radiation . 

SSo far as terrestrial enc^erienoe goes, tHis dis- 
solution of mass into radiation is entirely a one- 
vray Terrestrial rocHs x^rovide aHundanf 

evidence of uranium. Having continuously HroHen 
ux> info lead. Helium, and radiafion for fHe x^asf 
fHousand nnillion years or nxore. Hut fHere is no 
evidence of fHe converse x^rocess ever Having 
occurred- 'We musf supi^ose fHaf fHere is lesft , 
uranium on earfH fo-day fHan fHere vras yesterday, 
and fHaf l>y fo-morro'w fHere will He still less. As 
a consequence, fHe earfH eacH day radiates a^vay a 
little more Heat fHan if receives from fHe sun, and 
its mass continually diminisHes. According fo 
•Teifreys ® fHe oxafward fioTV of radiafion just inside 
fHe earfH*s sxxrface is aHouf 1 -9 x lO'^* calorie i>er 
sq. cm. x^er second, all Hut aHouf 13 X*cr cent, of 
wlxicH arises from radioactive disinfegraf ioix of fHe 
suHsfance of fHe earfH. We can calculate from fHis 
fHaf radioactive disintegration causes fHe earfH *s 
mass f o diminisH at fHe rate of rafHer less fHan an 
ounoe a minute ; at fHis rate, terrestrial atoms are 
unHoffling fHeir energy and jpoxxjrixx^ if info si>a<*^«‘ 
in fHe form of radiafion. On earfH at least flie 
stream flows ever in fHe same direction ; comx>l<^'^ 
atoms giving x>^«*^^ to simx>lo* and mass cHanging 
info radiafion. If is natural fo aslc wHefHer a 
study of fHe x^Hysics of fHe universe reveals fHes<^ 
X>rocesses as x^^^-^t only of a closed cycle, so fHaf flio 
W'asfage w'HicH w^e see in on earfH is made 

good elsew'Here. "VYe stand on fHe HanHs of a xdvei* 
and w-afcH its current ever carr 3 dng w^afer out to 
sea. Hut we Hnow" tHat fHis wafer is in due course 
transformed info clouds and rain w^HicH rex>tenisi^ 
fHe river- Is fHo universe a similar cyclic 

system, or ougHf w-e ratHer to comx^are it to a afaream 
wHioH, Having no source of rex>le'»x.isHmenf , roust> 
cease dowixxg after it Has sx>«*kt itself ? To answ^^r 
fHese questions 'we musf «tftfemx>t Hx-sf to trace 
our terrestrial stream Haolc to its source. 

Turaas Oitioriir oar TasxtRaB3sa7xu.AJC. RjXJOZTriMt jAjkx> 

XJx&ji&:x7anmM: . 

. Radioactive atoms are of uxadciy Hinds^ Hut all 
Have in oonxxncn tHe x^ro;jpearfcy of sx^ontaneous <1 *«- 
integration./ THe ;^Gije§odL of time requwed for fliis 
disintegi^tion tH .. ooic^tur varies enonaLOUsiy. . som» 



e»iL 


to V Z&2S 


ocf liV^« o^ tjjxouaetxxd^s of 

xoiillioina €>t,y^^xis., wJiilci oi^oi» lxft*«ne i^or1> of 

lioixra^ oi^ 490<^ii^8« t>]xo ojplioMaoirJa,! 

of sbll f>oi£Lj^ a^ot^ioioim-A., 'wit^lx a.'V'curo.^e life of oi^il^r 
Oncost «ie»o. X^'t t^Ico uirArXiltxxi:& ta^xx^ ira.ciiiixix ai^is 

‘l>oln.£^ of ivHo 'fc'wo olatSBoe. 

S^porifva^xiooix^ ^iaio;tJogr«Lt>ionL ano^ftioos ajrxy stoir© of 
rauXiu-xri. -bo HaJLf ixx ISSO yo«Lirs, so bHaLb if sl ^wlxole ocLrbia. 
woro tooilb of i>iir« iozxi. onjy slo^lo a^bozn. wotzlci 

l>o lofb atfbor a. q[oazrbe>3r of a^ roflliozi y&eur&. Sinoo blio 
oarbh. is ixiaziy miilioin.s of yoa^irs old, *wo may l>o ooo- 
ficloixb bHab ovoiry abom of iradlixiiaL no’w otx oarbH 'was 
l>oi:ri oo oarbli. Socidy, Bolb^wood, axxd obHors Ixave 
iovosbigabod bli© ancosbry of radiom. Xbs diroob 
pairoob is foimd bo l>o ioo-iom, an.d xb bx*aoos ibs dosooxxb 
liacic blxrovLglx xxx'axxixxm- XL 'bo xix^arxiixm ibsolf- 

0x1 blio oblxox* Ixarid, ib bafezos SOOO millioxx. yoars for 
a sboret of mraxiixim bo dimixxislx bo ixalf. As blxo 
I'aj'blx was l>om oxxb of blxo sxm somo 2000 million 
V oajTS af^o, blio gjroabor j>arb of any xir'anixim ib may 
ha VO Ixroixg'hb w“iblx ib oixb of bHo siiix -would sbill l>o 
ill oxcisbonco. As avo liavo no o-vidonoo of any 
uranium Inoing l>om on oarbK, and as no ;pax*onb svxlx- 
Hlaneo is Ijlxiowxi onb of -wlxioli nraninm ooxxld l>o Ixom, 
it is roasonalilo bo i^gard blio oarbti’s xirosorib sboro 
of uranium as blio remains of a six3r>x>l*V ib originally 
iroiiglxb onb of blie snix. An inibial shore of al>o nb 
i>i» gm. 'W’onld snfficje. 

■"Fixis xxraninm oannob have* excisbed from all bime, 
oi- blxe average life of a nraninm abom is only alxoxxb 
'OOO million years, TFow, blxen, did ib oome inbo 
>eif^ ‘i Was ib creabed in bHe snn, or did blie snn, 
ike blxe oixrblx, sbarb life xviblx a snjxjxly v.-^lxiclx lias 
‘fill bin nally dimxnislxed, and is desbined nlbima-bely 
<> -v'anislx enbirely ? 

'^rixe answer bo blxis cjnesbion mxxsb of course de~ 
fw."nd on blie age w-e assigxx bo blie snn, and an 
it to mj>b bo jfixc blxis balszes ns rablier far adeld. 

Th::ei Aoiss o®* this Smsr Staiels. 

Ill a classical x>ai>er ]pul>lxslxed in ISTS, Olerlt 
Mftxwell sbndied blxe IxoHavioxxr of a ^ets w-lxose 
Jiiolocnles were snj>i>osed bo l>e massive -poin-fes xe- 
fK-lling one anoblxer xvibli a force 'wlxiofa. varied in- 
vei>4oly as blxe fifbht jio-wer of blxe disbance, Tliex:^ 
wafs no }>ossil>iliby of direcb collision, since blxe mole- 
cule's -were supposed bo l>e of in:6nibesimal si^e, l>nb 
a« tiaelx moleonle blnreadcsd ibs -way blxronglx ibs 
fellows^ pairs occasionally approaolied so close as 
to irxflnonoe oner anoblxer ’s znobion mnolx aa a direeb 
<io U 1 sion " wobdd tiave done. Ab eaolx snolx en- 
ooiiixter a bransfca^ pdf enorg^r boolc place, tlxe general 
teui^ioncy Iwijiqig eigpialiidrug cnergiee blxe 


molecnle wiblx blxe gseaber energy of ' mobion was 
jv^r Ixeizig slowed down, and ^blxab wiblx blxe liMser ^ ^ 
energy speeded np- If blxe moleonles wexre of 
difPezenb 'weiglibs, bliexr oozxbinued encoimbers 
bended bo Ixxring alxonb a sbabe in wHiclx Jxeavy and 
liglxb molecnles all moved wiblx blxe same energy^ blxe 
iglxber moleonles malsdLng np for blxe sxnallness of 
blxoir zxxass Ixy blxe rapidiby of blxelr mobion. 

Ib was no new discovery blxab blxe molecules of a 
gas bended bo assume suclx a sbabe. Tlxis Ixad l>eexx. 
Itixown for some years, l>nb LMa:arwell*8 ixxvesbigabion 
gave a means of oalcnlabing blxe bime i-e< 3 [uired bo 
Ixxixxg alxonb blxis final sbabe of * eq uiparbibion of 
energy,* MLaxc-well oaloulabed a bime, "wliiolx lie 
called blxe * bime of relaxabion,* snclx blxab all devia- 
bions from blxe final sbabe of eqniparbiblon of energy 
v’ere reduced bo 1/e (3T per cenb) of blxeir original 
value in bHis bime, LFor ordinary air ib is found bo 

be about g-;/j[Q5 sec. 

LMaxcivell^s xxxassive poxxxbs, repelling according bo 
blxe XXX verse fif blx power of blxe disbance, do nob form 
a particularly good model of a gas, l>ub on clxanging 
blxe law' of force bo an abbraebion varying as blxe 
inverse square of blxe disbance ^blxe law of gravi-fca- 
bion), we ol>bain an alxsolubely realisbic model of 
blxe sbars, blxe diamebeirs of blxe sbars Ixeing so small 
in comparison wiblx blxeir nxeaxx cilsbances aparb blxab 
blxe possilxiliby of direeb collisions nxay l>o ignored 
enbirely. Jusb as MLaxtwell oaloulabed blxe * bime of 
rolaxcabion * for Ixis ideal gas, w-e can calculabe ib 
for a colleobion of massive poinbs, Ixaving blxe masses 
axrd nxean disbanoes of blxe sbars axxd abbraebing 
according bo blxe law of gravibabion. Ib proves bo 
l>e of blxe order <^f nxillions of millions of years - 
Afber inberaebing on one anoblxer for a cerbain 
numlxer, blxen, of xxxillloxxs of millions of years, blxe 
sbars musb abbalrx bo a final sbabe of equiparbibion 
of GTU&jy^yy in w'lxicli blxe average eixergy of all bypes 
of sbars is blxe sanxe, regardless of blxeir mass. 

iSo far 1>aek as lOll, Halm Ixad suspected an ap- 
proxcimabion bo equaliby in blxe energies of massive 
and Ixglxb sbaxrs, and suggesbed blxab blxe velocibies of 
blxe sbars, like blxose of blxe molecules of a gas, migtxb 
ooxxform bo blxe law of equiparbibion of energy, A 
nxoxre eaclxausbive invesbigabion l>y 3eares in X022 
sfiow-ed blxe supposed app3*02tixnabion bo l>e real. 
*X*al>le I- slxows blxe average -bobai velociby 
olxbained for sbax*s of dififerenb bypes Ixaving dilSlexr^xb 
mean masses. 

SSvexy wlxere, exoepb in ibs firsb bwo lines, blxe 
balxle reveals a marked approxi^bcxablon bo eqxialiby , 
.pf energy of nxobioxx. 3LIxe iM^b ben lixxes slxow a 
of lO bo I in m a s s, l^nb blm ave^e^lige ^de'ii^mb^ 
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of Gjrk&r^^ fjrora ttio xja&wtx is oialy Q jwr* oeaxti. Tlxis 
o< 3 [ia€tlit> 3 r of Gxx^xrjgjr octn. only- 1>© stl^'fciriixu'fcoci t;o -fciaio 
l^fik-vit^aitiions.! inL-fcorcbc-feioxx of -fclio stairs. iEf'ox* if if 
"wror-o j>roc 3 lixoo<i t>y sK^n.y' x^ix^rsio^bl a.^oxi.oyr, sixolx «ls 
j:>rc»s«xix'© of rstclietfioo., i>oMci.l3a.r>dliia.©ixf "By ncxoloo^xlos , 
etfoncxs ox* IxigK-spooci ©loofi-ons, fix is ctgoxxoy, a*s fix© 
l£xsf colvixiaxx of fix© fauixl© sliows, ’woixlci Ha-v© fo lb© 
ixx fixoirriniodLyTxaxxiioal ©q| xxililxrixxrix -wiflx loaffox* af a 
f©xntj>©x“af or*© of fix© ox-c3©r* of 2 x clo^xrooe. fr^ixico 

xxo sxiolx foTxxjxoraf ixiros ajr© koo-wo irx ISTafxxr©, “w© 
zxxixsf ooxicliid© fliaf flix^ olxsorvocl ©qixalify of ©iior^y 
is fli© x*©sxilf of #;p:*avifaf iorxal iof ©x*aofioi“LS o:x;f©xxc3irxg 
ovoi* xxxlllioxxs of xxxilliorxs of y©ars- TTlx© sfax-s xxxixsf , 
flxoxx, Ixav© ctxx ag© of fix is oT*<i©ir of xxxa^rxifxxd©. 

Oflxor liixos of asfT*oixoixxical ixxv'osf igaf ioix load fo 
flat© saxxi©' ooxxolixsioxx ; 1 lixoif joysolf fo oxxo- 

A rxxxntxfxisn? of sfar-s ax*© " l>iTxar*y,’ corisisfiii |5 of fx^o 
disfixxof xxiassos w^lxiclx fx*av©l flxr*oxi^lx sj>ac© irx doxxlxl© 
lxax*xx©ss, doscsr-ilxiixg olosod ox-lxifs aixoxxf oixo axioflxor- 
Ixocaixs© ixoiflxer oaxx ©scsajxo fx*oixi fix© gravif afioxxal 
Ixold of ifs com^paxxiorx . T*!!© sixxgl© sfaxrs av© liav© 

josf disoxissod xrxay aj>^>roj.>x*iaf©ly l>o ©omjxarod fo 
xnoxxaf oixiic xxxolocxilos, Ixixf fli©s© l>iixai:*y sfars xxxxxsf 
l>o ©ox»j>ax'©d fo diafoTxiici mol©cxil©s. E2ix©x*gy ©arx 
j*©sid© ixx flioix* orlxifal xnofiorx as w©!! as ixx flxoix* 
ixxofJoxx fHroxx^li sjxaco. A^adrx av© fixxd flxaf ©ixdl©ss 
^ravifafional ©xxt^oixxxfors xxxxxsf jr©sxxlf ixx ©q^ixiixarfi- 
fioix of ©xxor^y, Ixoflx f-roxxi sfar fo sfax- arxd also 
l>©fw©©JX flxe^ diff©x*©ixf ixiofioixs of wliiolx ©aoJx Ibixiary 
sysfoixi is capalxl©. l^'xxrf Ixox*, aa’-Ixoxx fix is flixai sfaf© 

Ta.»x^k I. -l.'iiQtxxxi’-warrxTTOX'tf oir J?Lljsri£:-K,oxr i isr Sx'xcx*! 


fxoxwL fix© dlff©ar©xxo© of fH© ^prra'Vxfafioxxal x>\xlls of a 
X>assixx^ sfauT^ oxx fix© fxwro oonx]poxx©xxfs of fix© 'bixxary, 
aixd wlxoix flx©s© ooxxxfiozxoixf s ax*© olos© fo|^©f Ixor* fix© 
;passix:x^ sfaxr oaax is©f xxo gx-ijx oix fix© orlxif. S'or 
AT-isxxal l>ixxairi©s, ixx vsrlxi©lx fix© oomx>oix©ixfs ar© xxsxxally 
Ixxxixdrods of xxxillioxxs of xrxil©s ax>a*x^* fix© * fixxx© of 
x'olaxcafioxx * is agaixx ixxillioxxs of xxxillioxxs of y©ars, 
l>xxf if is a lxxxrxdir©d fixxxos as gxr©af as flxis fox: fix© 
far ixior© ooixxi>acf si>©ofrosooj>io Ixixxarios, 

□Cix© followixxg fal>l©, oorrxi.>il©d froxxx xrxxaforial 
gixroxx l>y Aifk©jx, sixows fH© ol>s©rv©d disfritux fioix 
of ©oc©xxfricifi©s : 
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i»r I^ustaix:^ C>ax»iTS. 
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JV.S w© slxonld aixfi©ii>af©, fli© s|r>©efroscoj>i© Ixiii- 
ari©s slioAV' rxo apjxroaclx fo fix© fizxal sfixfo ; rxxosf of 
flxoxxi r©fairx fli© 1 oa>v^ ©©ooxif rioify of oi'lxif Avit.li Avlxioli 
fli©y sfarf lif©- ^li© visual liixiarix^s sKoav a good ap- 
p>x*oaolx ii;p fo arx ©oo©ixf rioify of aTioxif 0 -€i, lixi't not 
Ixoyond. Tli© d©fi.oi©nciy of ox*l:>ifs of liigli ©ooorxfi’i- 
oify may moaxx flxaf gravif afioixal foro©s Ixxxv© nor. 

lx ad sixfficioxxf fiinc^ t>o jxx'oduct* 
a yioTioTsrs. fix© liigliosti eco©nt-rioit^i©s of all. 
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Ixnf j>arf>, axxd ]|x©rliax>s all, of 
fix© d©fi©i©noy nmsf 1 ><? asorilio<l 
fo f ti© > ot>s©rvaf ic>ixal difiioiilty 
of d©f©ofing orlxifs of Higli 
©cc©nf racif y - 

Oloarly, lxoAv©v©r, fixe sfxxcly 
l>ofla of orlxifal xnofions arxl 
of m of ions fliroixglx sjpac© jxoinfs 
fo gravifaf ioixal aofion ©xcfemcJ- 
Ing over nxillioixs of nxillioixs of 
years. In ©aclx case flaer© is an 
©accejxfion fo * jirov© fH© rale/ 
In fix© former ease, if is ;pro- 


is 3 r©a< 5 lx©d, fH© ©oooixfrioif ies of fH© ©llijxtio orHifs 
mnsf H© disfrxHtifod over all values from e ~0 fd 
e =*^ 1 'ixx sixoH a Avay fliaf all values of e® are equally 
^proHaHl o - 

THis final laAJir of xlisfTxHvxfion of ©ocexxfrioify of 
orHif is ind©j>©nd.©nf of fH© sisR© of fH© orHif , Huf 
fH© * fim© of reiaxcafioxx * avHIoH xn©asixr©s fH© raf© 
of a^xparoaoH fo f His iiaxal' sfaf© is xxof * IF*or fH© 
©©©©xxfjprioify of orHif is ^a di: 6 foxr©nfial ©:fiP©©f , ar»itrx^ 


Aridod Hy fH© speofrosoopio Hinaxies AvHioH are so 
oompacf fHaf fHeir ooixsfifuenfs ©an defy fln^ 
* pulling- apaxf * acfioxx of gravifafion ; iix fli© 
laffer case if is proArided Hy fH© J 5 -fyp© stai’s 
wHicH are so massive, possiHly also so yoxxng, fli*xt 
fH© graATxfafioxxal forces froxxx lesser sfars Have not 
greafly afEeofed fHeir mofiocix. 

I'His axxd of Her lixxes of evideixc©, avHoix diisoixssc^<l 
ixx defail, agree ixx sixggesf iixg fHaf fH© general ag© 
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f:ihk& ii» X^:rol>«bl:>l3r ^iOt^we^egpi filvo vkxxil t>^xx m,lllioi3. j 

xsckilljCKKi. ^reAiria- Xt> iha.&,^ o^gxm, Tbe> ;^oa 9 l%>l^ "fco fiac i 

of -fciio &xm. witilxin. 'tJa.o j:i«ua7i*owor liiaalte of »ev*o«L a^xixX ' 
oi^tfc'fc Tiailliotrii zoillioo yG&,ir&^ 

Tkjsq OitxoxTsiT OB' ^ox^xc. TJxt jk.Tirimw: . 

Wo r»o'W' iictvcs ctll ^felxo fox* disoxxssiix^ t>lio 

orl^ixx of "fclro xa€iloa>o'ti'%ro at^oxna ixx •fclxo aTxzx axxd Stax'S. 
Tlaorixim, 'tlxo loxxgosti-livod of all xadxoaotiivo sixla- 
atiazxoos, is rodocod t>o Half ilis orlj^ixxal aixxoxixi.'fc aftor 
XS,000 xoillioix yoars of sx>oxxt>aTi.ooixs disixxfo^xafioxx. 
A mass of ^pxuro -feHoxiiiox oc^^xial -fco -fcHo sixxx (25 x lO®® 
I^TYi .) AvoTxld Ho i:*odxi.ood t>o a siixglo aforrt 'wx'fcHin. tiHroo 
ixxillioxx ixxillioxx yoaxs- IF*ox oraoiiam, 'wxt>H a Half- 
vralxxo ^f SOOO xniillioo yoaxs, fHo cojrrosxaori.d- 

tiimo is loss fHaix a million million yoax'S- ^V'Hon 
Xlit^ oairtH was Horn -fcHo sxxn’s a|;^o was gproafox l>Han 
of fHoso fimos, so fHaf fHo oaxtH’s jjorX^ion of 
I'aclioaot-ivo maXtox mixsl:. Havo Hooxx goxx€ 3 xa'Xo<l dixx- 
irifi: t^Ho sixn^s ilfo ixx f-Ho snxx ilisolf- 

'flio only j>ossiHlo osoai>o fxonx XHis coxxolnsioxx 
A?v'<>ixld sooxxx -to lio ixx fHo sixj>j>ositxon -LHaf t>he> livos of 
^^t.oTr^s of nxaninnx and -fcHoximxx axo in somo way 
t*Fioxmonsly jxxoloxx^ocl Hy ixxtioixso Hoat> axxd Ixoxco 
>»<>riiHaxdiiioxxX sxioli as ocjonx in fHo sun’s infoxiox. 
Wo oannol/ aHsolixfoly xnlo sxioH a ^xossiHili-fcy onf, 
l»iit it. is diffioxxlt tio soo any sin^lo csonsidoxafion 
Ap\'liic?H could l>o adduced in it>s favoux fxonx fHo side 
<*it liox of oxx>oximontal ox of t/Heoxotioal jxHysics, and, 
ill tHe pFXOsont- st;at>o of oux Icnowlod^o, if w'ould soom 
i*i*aMoxxal>lc fo disxogaxd it. 

.A.sMumiixg tHat tHoso atoxus woxo Hoxn in tHo sun, 
tilt' ^x-oHlom of tHc nxaxxnox of tHeix HiirfcH taHos us fo 
t lie very Hoairt of j>x€^sont-day tHooxotical jxHysics. 

Hot us oonsidox, in soxxio detail, fvsro pxooesses 
wliicH ocoux on eaxtH z tHe oHanjge of at>omic xnaHo- 
VI |> tHxougH a xead j ustxxiexxt of elecfxons, axxd t>He 
cJiaxxge of xxxxoleax xnaHe-ux> tHxou^H s£>onfaneous 
d isi n te^^atioxx - 

^t £Lxst si^Ht tHe tw-o jjxocesses seexn vexy die- 
similax- THe xadioaotivo txaxxsfoxmafion of tHe 
Jiuoleus is sjpontaneous, in tHe sexxse tHat notHixx^ 
that we can do eitlxex excjpedites ox Hindexs it. lEIaoH 
atom of xixaxxium caxrxles its own futuxe Hlstoiry 
\vxitten ixxside it. It lives Its ax>I>ointed life sexenely 
uiidistxxxHed Hy e^ctoxxxal accidents of Heat ox x>xres- 
sixxe ; w^Hen its Houx stxiJi:e8 it will cease to o:xju3t as 
iiraxxinm axxd W'ill j>xooeed to disintegxate into lead, 
Iveliuxn, and xadiation. Its nucleus 8llx>s HcbcH to a 
state of low'ex enexgy, tHe lost ©nexgy Heixx^ I^tit in 
evidence as emitted xadlation. On tHe otHox Hand, 
tlie cHan^e jxxodnoed in oxdinax;y atoxxxs Hy eleotxonic 
reaxxan^^ement dusi exctxexndy snsoeptiHle to eactemal 


^Hysical conditions. ^ EJvoxy si>eotxo93003g>ist kxxows 
Ho'W to cHi;p ofif one, .twro, ox even tHxee dectxoxxs 
fxoxxx tHe atom at w^ill. ISTevextHeless, as wras fixst 
xnade oleax in a xenrxaxHaHle ^ap»ex wHioH ISixxstein 
X>txHlisHod in 191*7,® tHe diff exence is xnexely one of 
degpree and not of 3kind. 

THe electxoxxs in an atom axe fxee to move fxom 
one oxHit to anotHex, and as tHe vaxlous £»oasiHle 
oxHits Have diffexent enex^ies, tHe atom coxxstitutes, 
to soxne exetent, a xesexvoix of enexj^y. ITox excramj^le, 
tHe Hydxogen atom coxxsists of a sixx^le i>xoton as 
centxal nucleus, and a single eloctiron xevolving^ 
xoxmd it. .A-ccoxding to BoHx’s tHeoxy, tHe eleotxon 
eaxx Involve in oxHits w^Hoso diametexs (ox majox 
axes) axe j>xopiox-tional to tHe sq[uax'es of tHe natuxal 
nuinHexs, 1, 4, 9, lO, 25S. ... THe difiTexenoes of 

enexgy Hetween tHe vaxloixs oxHits axre easily cal- 
culated ; fox examj>le, tHe smallest two oxHits dififex 
in enexgy Hy 1 H x 10~^® If w^e add 1€5 x 10~^® 

exg of enexgy to an atom, in wHioH tHe electxon is 
descxlHing tHe smallest oxHit of all, it oxosses ovex to- 
tHe next oxHit, aHsoxHing tHe 1€1 x 3.0“^® cxg in tHe 
j>xocess and so Hoconxing tem;poxaxily a xesexvoix of 
enexgy Holdin.g 1<1 x lO"'^® ^xg. If tHe atonx is dis- 
txixHed, it nxay of oouxse discHaxgo tHe enexgy at any 
time, ox it may aHsoxH still moxe enexgy axxd so in- 
cxease its stoxe. jBixt if it is left ontixely undistuxHed, 
tHe electxon must, aftex a cextain time, lapse Hacli: 
spontaneously to its oxiginal smallex oxHit. If it Tvexe 
not so, JPlanck’s weil-estaHlisHed law- of Hlacfe-Hody 
xadlation could not He txue. In tHis pxooess tHe 
atom ejects 30 x 10~^® €>xg of energy in tHe form of 
xadlation and, as a consequence, experiences a dim- 
inution of mass to tHe extent of 1*8 x 10“®® gm. 
THus a collection of Hydrogen atoms in wHicH tHe 
electrons desoxiHe oxHits laxgex tHan tHe snxaJlest 
possiHle is similax to a oollection of uxanium atoms 
in tHat tHe atoms spontaneously lapse HacH to tHeix 
states of lowex enexgy as a result merely*- of tHe pas- 
sage of time, losing mass axxd oxrxitting xadlation irx 
tHe process. 

We Have spoken of addixxg Id x 3 9“^® cxg of enexgy 
to a Hydrogen atom in its state of lowest enexgy. 
"We cannot of coxxxse do tHis simply Hy pouxing mis- 
oellaneous enexgy on tHe atom, and expecting it to 
drink: it up. THe Hydxogexx atom oixly accepts enexgy 
wHioH is offered it in tHe foxm of xadlation of prle- 
cisely tHe xigHt wrave-lengtH ; it treats aff 
xadlation witH complete indifference. ESvexy atom 
is selective in tHe sexxse in wrHioH a pemLy-in^tHe-slot 
maoHine is selective ; if we x>oux xadlation of tHe 
wrong frequency on to an atom we may reproduce 
tHe comedy of tHe millionaire ‘ vrHose total wrealtH 

• rs, xaxr. 
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’will 3ci.€>t> j>r*oovir«» liixia ja. Ibosc of xncbtfolxoei l>eoagi.\iJsej lio 

li^ekis xi.ot> a. loooo pesturxy, or wo xtctsby irox>ro<iiaoo tiho 
t>r^j^oci 3 r of tvlxo olxilcl wHo Gojc^xxofi ol^’fcadn. st, 8la»l> of 
oliocsol^t;© ,l>i»OAU8^' i-t« lio£i.r<locl wostltii ooxxaist^ of 
fa/rt^ixlof^a a«ocl li€fc:lf:i^xxoo, l:>ixt> we slxsbll moti cUiaiborl> flue 
etfora. ^ 

TDliia seleofl've a.ct>ion. of flie a^fom on. ra-dtietfioxi is ' 
3 p\ 2 .t> ijtx evidexioe in. a, va-riefy of 'wavs, "Lm-t; is 
xnosf simjpl^r sliown in ’^lie sj>ocfra of fixe sfai^- 
X^if^lxf of all wra’v-e-leni^flxs sfreams oxzf from fixe Ixof 
inferior of a sfar and l3oml>ar<3s fixe afoms -wlxicli 
form ifs afmosi>liere- Tlxese afoms drinlc xxx» flxaf 
radiafion 'wlxieli is of jxrocisel^;^ fixe x*l^lif w^awe-lexi^fli, 
l>nf Ixave xxo inferacfion of axxy kind w-itli fixe resf , 
wrifli flx.e rosxxlf tliaf flxo radiafioxx wliicsli is fiLxxally 
emiffod froxxx fixe sfaz* is doficieixf ixx jxisf flxese par- 
ficxilar ’wave-lexxj^f lis. X'liis is slxow’-n tty fixe sfar 

stxowring an ct^bsorjpti.otv of fine lines. -A.s fixe 

aforns in fixe sfar's af m os-plxei*e alisorlx fliis radiafioxx 
flxey move f<x orbifs of Ixiglier energy, Ixiif in coxxrse of 
fixne fliey la]pse toaek fo flioir old orlxifs, and in doing 
so exnif energy in fhe form of rsxdiafioxx of xxx'eeisely 
flxese same ’wave-leixgflis. Tlxis does nof , as miglxf 
af firsf be fliotxgbf , exacfly nexxfralise fbe absor^xfion 
of radiafion, beeaiise fbe absox*bed radiafioxx ’w^as all 
fravelling onf'wards, w''b€?>reas fixe omiffed radiafioxx 
f ravels in all direef ions af raxxdoxn. Tlxxis, if we 'V'^iew 
fbe afxnosjibere f angoxxfially , as ’we oaxx <lo -wifb fbe 
sxi^*s afmosi>bere af a fofal eclijxse, w^e observe fbe 
same sjieofmm, xxo longer as aix al>soi*iifion bnt as 
.an ^Tn^'Cs-sxo'fh ^j^&ctr’urrh ; if no longer oonsisfs of dark, 

bnf of brigbf lines fbe * flasb ’ sixecsfmm, 

-A.ny atom, or indeed any ofbor eleofrical sfrnc- 
fnre, will selecf fbe radiafioxx of sxxifalile w^ave- 

lengl&b from all fbe radiafioxx w'bicb falls on if, and 
Txse fbe energy of fbis radiation in roaiTranging ifs 
oleefron. orbits. Tbe amoxxnt of energy c tliaf 
fbe af oxn absorbs is conneefed Aviflx fbe wave- 
length A of fbe radiafioxx by fbe relation 

-cA. = ItCy^ ^ is nanck’s constant x lO 

oxg sec.>, -and O is fbe velocity of bglif. Tbe 

: ■c^xxan'tif y « of exxergy given by fbis relation is called 
-fbe ' ’ of bgbf of wave-lengtb A, and fbe 

Wa'V'e-lelxgfbs’ of fbe radiafion Avbicb any electrical 
»-fcimctnx*e selects aire determined by fbe condition 
fbaf 'fixe,. oorresx>ondiTxg cixxantxxm of energy sball 
;|xxsf sn:fiGLce fo sbiff ifs elecfrolxs froxn oxxe orbit fo 
axxofber. Radiation will also be alxsorbed if ifs 

^jnanfiaxxx jirovide sixffxcienf energy fo -fcoar fbe 
eleofroix oxxf of fbe atom altogether, and set if 

travelling fbrongb sjxace as a free electroix. All 
radiafion of w^bicb fhe wa^re -length is less than a 
eerfain orifical limit fulfils fbis latter condition. 

Tbe more oomjxaof an eleefrioal sfxrucfxxxe is, tbe 


greater tbe energy neoessaury to disturb it ; an<2 
tbe greater tl^e qi^uantum of energy «, tbe sb oafc gL; 
the Ava VO -length of tbe oorxesi>onding^ra^ 34 iafci<*H*?*’jLt 
follo’ws that a very ooznnacJjf,gyHribaaii0'f9^Efnc^oan only be 
disturbed b 3 ^|;i^(jUflMM€IV!Tox very short Avavo-lengtb- 

woi-king guide we may say that any 
structui^ ’will only bo disturbed by radiation Avb ose 
’wave-lengtb is less tbaxx SOO tixnes tbe dixnensions 
of tbe structure . Tbe energy needed to separate 
f Avo electric charges h- & and — e, af a distance r 
apart, is axxd, in general, fbe exxergy needed 

fo rearrange or break xip a sfrucfxxre of electrons 
axxd protons of linear dimensioxxs r Avill bt^ ooxn par- 
able ’W’-ifb fbis. ' If A is fbe AvaA^e- length of tbe 
re<juisit-o radiafioxi, fbe energy xnado available by 
fbe absorption of fbis radiafion is the qi^uanfxxm 
7x<!7/A. Oombining fbis -wifb fbe circxxxxxsf anc5e that 
fbe valxxo of A is very approaci mat x^ly ii^OO Ave 

fixid that fbe reejuisife W’ave-lengfb of x*adiafioix is 
about SfK> times flxo dixnensions of t.lie sfruc’tfxxre fo 
l>e brokexx up. Ixx brief, fbe reason Avby blue ligbf 
afifeefs j>liof ograpbic j>lafos, Avliile rod liglif cloths 
nof, is that fbe wave-kuxgflx of l>lue ligbf is less, 
axxd that- of red ligbf is greater, fliau JSOO times t.be 
diaxne-(ter of fbe molecule of siJve>r nitrate* ; wc xxiusf 
get beloAv fbe BOO-lixxxif ' before^ anyflxiixg begins 
fo bapx>exi. 

The Avave-longfl* of fbe ligbf exnif -feed by aii atom 
Avbexx if discliarges ifs reservoir of exxergy is pr<>»cisely 
fbo saxne as fliaf of fbe light absorbed Avben it. 
orignxally stored ui> fbis oxiergy, for as flio fA\^<> 
q^uaxxfa of energy are fbe saxne, fbe corresponding 
Avave-lengfbs are fbe same. If follows that fbo 
ligbf omiffed by any electrical structure Avill Have 
a Avave-lengfb of about 800 times the dinxensioixs 
of fbe structure. ITor example, ordixxary Arisible 
bgbf has a wave-lengtb eq^ual fo about 800 atomic 
diamo-ters . 

A.foxnic nuclei, like fbe afoxns fbomselves, are 
structures of positive and negative electrical 
charges, and so ought to bobavo sixnilarly wifb 
respect fo fbe radiaf ion falling upon them . The 
radiafioxx wbicb fbe afoxnic nuclei emit, and con- 
seqxxenfly also that wbicb they are prepax^d fo 
absorb, is, however, of far sboi*fer Avave- length than 
that errxiffed or absorbed by coxnplo-fce afoms. 
Rllis and others have found, for exaxnple, that fbe 
radiafion 'wbicb is ezxxif fed during fbe disintegration 
of radiuxn-JE? has wave-lengfbs of 3*32, 4r-20, 4-80, 
3-13, and 23 x lO om. These Avave-lengfbs are 
oxxly about a hundred- fboxxsandfb pax-f of those of 
Arisible ligbf. Tbe reason is, of oOxxrse, that fbe 
nucleus has oixly about a buxxdred-fbousandfb part 
fbe dimexxsxoxxs of fbe ;s.'fom. 







^^ixioe 1>it^ 'wcirVe-lexisl^Jb. c>f -felxo ra^difitt^iofi^ a^t>£<ox'l>e<i 
^^^.©mit)^>©ci foy is invcira^ly j>iroj>ofrt>ioj3La.l "to 

^ixajxfexxm. of csixergy, iti ffc^Hows tvlxe q'u.a.xx'fcu.ziti 

of onergy n-ooclcMi io * woirlt * -bHo «i.t>OTrLio nixcloixs is 
,a.1:>oii'b 100,000 tlimos »s groa^b as blxab xioe<ie<l bo 
* woirlc * bbo abojnx. If wo oomj>ar€> blio Hydr-ogoix 
Tabom bo a j>€»n.ixy-iri~blio-slob ixiaoliiri©, ixoblxing le»ss 
blfan 15 vro-lxizncir'o<i-poiinLci xiobos will w'orlc bHo 
jraciioaobivo ixxicloi. 

Yob raciiabion. of blie wavo-loxxgblis jxxsb xixoxxbioxiocl 
oixglxb bo l>e jxisb as offocbivo ixx roarraxxgirxg blio 
nxxclous of radio Tix-Jri as blxab of blxo lorxgor wavo- 
loxxgblx is offecbive. in roaxrranging blio Ixydi'ogon 
abom, Ab loasb sxxcjIx radiabion oxigHb bo jxrooijpi- 
babo blio disixxbegrabion of radixim^H. WHobliox* ib 
•ooxild oxTor l>e» c^ffocbivo iix forming x-a<lixxni-J9 oxib 
of x*adinm-0' aixd aborixs of Ixolinm (or and /il-j>ar- 
bicrlos) is a soniowliab dilforc^rib C|xiosbion ; j>ossit>ly 
oblior oondibions of wliieli nobliing is knowix xxixisb 
l>o fiilfillc-<l in addibion t.o blio j>ros€^xioo of radiabion 
of blio approx>riat€i xvavo-lengbli . 

Hrol»al>ly also blio i‘adit>acbiv''o xiiiole^i, lilce blxoso 
of nibrogoix and oxygen, ooxdd l>e Ixi'oken nji l>y a 
sxilJi<!icMxbly inbense lioxxi bardmenb, alblioxxgli blie 
oxx>ex-inionbal evidence on bliis nob very 

-definibo, Tf so, eacli tionilxaidiixg i>arbicdo would 
liavo bo l>riixg bo bho abbaclc. energy ec^xial ab leasb 
bo bliab of one qnanbxxrn of blio radiabion in qxix^sbioxx, 
and tills roq[Xiiros ib bo move wibli an exxormoxisly 
liigli v^elocjiby. 

in glassing, xves ina,v xiobice blxat <^^f blie 

gx^neral byx^es w<’> liave jiisb lieoxx disctxssing fox'xn blxe 
liop«3 of blioso modern alclxemisbs wlio aspire bo 
olibaixx gold l>y blit^ bransnixibabioxx of oblier ixxebals, 
Jn ibs -widt^sb forixi, bfieix* anxliibion is bo eomliino blie 
eleobrons and proboixs of liase nxebais w^ibli blie bixird 
abonxie ingrc^dionb, namely, elecbroniagixobic energy, 
so as bo form aboms of gold- Any sixecess blxoy xnay 
aclxievo will prol>al>ly resiilb in a gaixx of Icnowledgo 
bo alxsbracb science rablxx^r blian of wealblx bo blxexn- 
selxres, since one of bhe ingredienbs blxey nxxxsb 
necessarily use, namely, energy or radiabion, is so 
expensive as bo render blxe final producb excessively 
oosbly- Ib would need ab leasb an appreoialxle 
f racbion of an oxxnce of energy bo produce an ounce 
of gold, and wibH eleobric power ab even a farblxiixg 
per Uoard of Trade XJnib, energy axxd radiabion eosb 
eleven million X^*“ ounce. Wlxabever blxe 

gold sbandard may Have bo fear oix bbo polibical 
side, ib would appear bo be bborougbly impregnable 
on bbe side of pbysios and obemisbry. 

JSvery wave-lengbb of radiabion bas a definite 
bemx>erabtire associated wibb ib, nainely, b>be 
bemperabure ab wbiob radiabion of bbis particular 


wave-lexxgbb is most a4>mxdanb. lYe recognise 
bbis w-ben we speab of a red-bcsab or a wbibe-beab, 
and, albbougb we do nob do so, we migbb <x'xu.be 
legibimabely spealc in bbe same way of . an ultra- 
violet beat or an J!5C-ray beat. ’ *Xtbe w'ave-longbb 
and bbe associated bempcratxxre are <!?onnecbed 
blxroxxgb bhe woll-bnowxi relation : 

XT'— 0-2SB5 cm. degree. 

Wbexx bbis xxarbiculax' benxpxirabure begins bo be 
approac5bed, bxxb ixob before, radiabion of bbe wave- 
lengbb ixx cxui'isbioxx becomes abxxxidarib ; ab bexxxxxera- 
buros well below bbis ib is cxxxite inappx'eciable. 

We have seen bbab radiabioxx of short wave- 
lengbb is needed bo Ixrealc xip an elecbrie structure 
of snxall dimensions, axxd as we now see bbab short 
xvave-longblis are associated w'itli high bemporabures, 
ib axxpears bViab blie smaller a structure is, bbe 
greater bbe bx^ab netsded bo break ib up. On com- 
bining bbe X’elabion just given between (T* and A 
wibb bbab xxnx>liecl in bbo rougli law of bbe ‘ SOO 
limit,* ib ax>X>ears bbab a stx-ucbxxrc! of dimensions 
r cm. will l>egin bo be broken up by bemx^^®'^'^*'^” 
radiabion wlxen blie benxxxerabxire first approaches 
l/3000r. Atoms, for example, whoso general 
<limensions ai*e of bbe order of 10~® oixi., l>egin bo be 
broken ui> wbtin bbe bt “sm pex*abxxre approaches 30,0€K> 
degret^s ; nuclei, whose genex'al dixnensioxxs are of 
blie order of ll>“^** cm., must remain unaffected xxnl-il 
bhe boinx>o 2 'abxn'e axxproacbes 3,000,000,000 degrees. 

To bake a more -pj^Gci&Gt bxsbance, yellow light of 
wave-lxjngbb OOOOA. is sx>ecially associated wibb 
bbe bemperabure 4:800 degrees. At bemx>erabxxres 
well below bbis bbei’e is no yellow light except such 
as is artificially created . {Stars, axxd all otber 

bodies, ab a bemx>eraburo of about 4:800 degrees, are 
of a yoUowisb colour and show lines in bbe yellovt^- 
region of bbeir sjxecbruxn. These lines oocxxr because 
yellow light removes bbe oxibermosb electron from 
bbe aboms of calcium and similar elexxxenbB. AYbeii 
a bemx>crabxxre of 4:800 degrees begins' bo be ap- 
proached, bub not before, rearrangements t>f bbe 
electrons in bbo calcium aboixx begin to Occur. T^bis 
bemixerabxLre is nob approached on caarbb (esccepb in 
the eleobric are and other artificial eondibion^),. tab 
bbab terrestrial caloixim atoms in general are at reef 
in bbeir states of lowest energy. £Iixxsbeixx*s 
of IQ IT showed it bo be a xxocessary deduobloxx from 
I^lanok's law of black -body radiabioxx bbab a collec- 
tion of calcium aboms in other states would behave 
precisely like aboms of radioactive substances bo bbe 
eacbenb of sx>onbaneously slipping back bo states of 
lower energy. 

JTust as calcium atoms in bbe cool temperatures 
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of fjJiLO ofitartvliL 8ixm3l«Lt>e ^blxo iToJacLVfoiax* of retdioaiotii'V'o 
cLt/Oxxx8, . 80 irflu<lio«,ct>ivo xxxioloi, if ircLiee^f to cu 8uf- 
ficsioxitil^r t>oz]aLpoir3.t>u2?o, woial<i simijOfitte t^ixo 

l^ols.sk'vio'uz* of o£tloiixixk. cirt^onris in. t>i 3 .o Ixof £Ltjmo8;pliox^ 
of £b 8*tfit3r. TJfcio siLOXTiost: *\^8.vo-l€%n.gt>lx of x*£kcli8.t^ioxi. 
om.it>tocl in. tiio t>i7fii*ri.8foX‘m&t;ion of nx'a.ninxn is al>on.ti 
0--5 X 10“^® om., £kxiLd t>li.is oojrrosjponcis t>o a, tromjxora.- 
tiixr^ of f>, 800^000,000 ciesgiToes. Wiion some> snoH. tioxn- 
3 poi*a.t>mro Tboglxxs -fco a^]pj>roa,clieKl, l>Txti noi bofore, 

t>li.o oonst>i’iijiont>s of ‘fcbo ra/ciiojsbo'fcivo nncloi boi^ixi to 
i:oen7jra.n.jgo “tlxomsolvos, jiist> a,s tTbo oon stiiiaont-s of 
t>}ie oetloinm S/t^oni. cio 'w^lioxi et t>OTXij>e»r4stt»ixi^e of 4800 
dogiroos is JBti>jpx'oaoli.esci . 

AVo xnuisi i>x-ol>al3l>^ sn.x>x>oso ibai r<psstTTran^5CMnont43 
oetn clIso l>o ofiFoctocl l:> 3 r bom bsLjrciin^ t>bo oloota-io 
stmcinr-o -wiib matoa^ia-l jxariiolos. If so, ib^ tom- 
j;>ojrat>n.r<3 a,t> "v^bicb bom l>ax*<imeixt. \>yr oloct-x-ons, 
xxiioloi, ox* moloonlos 'woxild tirsi bog^ixi t>o bo offe>ot>ivo 
is x>]re<3isoJy ibo sa.mo as ibatz at; "wbiob T*a<iiatzXon of 


in favon*!* of tlxo oontziros of ooxrtein. * ,wbito-<lwajrf ^ 
st>a.xrs and of t>bo sx^ixral n©bnl«s- from t^boso^ 

no *s Jsno^vrxx boi onoix^b tio bavo any ax>l»i70oi- 

ablo offoct> on t>bo t;x*ansfox>xnat>ion, oitzbor by syn- 
ibosxs oxr by <Iisixxto^irat>ion, of t.bo iradioaotzivo 
olemoxxis, aixd ■w'o mnst> oonolxxdo ibat; tiboy boba'vo 
ovox-ywbe»r*e in ibo saxne» sjponianoons faialisiio "way 
t>bat> t>boy do on oaxrfcb ; no"wbe»r© is t>be>ro sixtiioiont>ly 
inionso boat* io oanso t^bom io vary iboir oondncti. 

Tbixs solar ixranixxm, -wbiolx, as "wo bavo 
alroady soon, must/ bavo booxx born in t>bo sun, oan 
soarooly bavo boon bom out of ibo synt>bosis of 
lijgbtor olomo»xt>s, and so must- bavo orii^inatod out> 
of ibo disintograiion of boavior olomonts. Tbo 
X>nsit/ioix "wdLib rosjxoot/ t>o solar uranixxm is jxrocisoly 
axxalo^ous t/O t/bat. ’vvo bavo alroady x^aobod in 
x^sj>oct> of torrosirial radixi.xn, but tboro is tbo out- 
standing ditforonoo tbat bxxov'" tbo axxoostry of 

tox*rostrial radixxxxx, "W'boroas xvo do not Icixo-w tbat of 
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W AATCi > len e: XI i<n 
<cxn.). 

IS'a.txurc oX XXa.<JLiat.ioM. 

ISITeot oil A. tom. 

reaiveTat nr<* 

Wlzore y'oiiixcl. | 

T&OO X 10-» 

t>o 

i»T/50 X 1 O 

V^'i^ibles 

I>i«txir*I>« oiitoi*rrjio»t olootroos*. 

i 3.Hf>0^ 

to 

T, TOO =* 

Ste^tllar atxitxoKy>li<>ros, 

2/50 X lO-** 
t>€:> 

io-» 


imior* oloc’tr'oriss. 

1 l.^,000'’ 
to 

20,000,000^ 

Stollar intorir>r». 

1 

iS X XO-» 

Soft 

! 

Stirijx off etll oi* xxoarlv all 

GH, 000,000"' 

OoTitral i*of^i<>xi» of t 

to 

10-* 

oloc* troxxH . 

to 

200, OOO, OOO " 

dorxtHO »tav*». j 

4 X lO-*® 


XI>i**txxi*l>» rixaoloaK* arraogjo- 

moxit- 

7 20,000,000^ 

Y j 

i5 X 

H«,r<iosfc -y-T-a,vs. 

. . 

S, H00,000,000' ' 


4-S X lO-^* 

? 

XXoilciioj^ of liolioTO atoxoi 

oixt. of liydrogon. 

04,000,000,000’= 


2 X 

ly - po oe> t in 

X‘et<X i«. t i ozi . 

I’:>isltitojjfrat>os ixxioloi. 

100,000,000,000^^ 


1*3 X 10“^® 

! V 

Aomiiliilatioxi or oroatioo. of 
p»x*ot.oo aod aoooxxxi>aoyixi^ 
i olo oXaroxx . 

j 2,200.000,000,000’= 



tbo offootivo "wavo-longtb would first bogin to bo 
ax>I>3rooiablo ; tbo two jirooossos bogin at tbo samo 
tomjioraturo . 

"Wo bavo soon, tbon, tbat tbo ajxjparont difforonoo 
bot-woon tbo bobaviour of tbo oaloxurrx atom and of 
tbo uranium nuclous roducos, in tboory, to a moro 
difforonco of tomjporaturo, altbougb in jiraotioo tbo 
difEorenco is all tbo difforoxxoo botrwoon E5000 dogroos 
and S, 000,000,000 dogx^os. Tbo low-or tom^ioraturo 
is ax>x>roacbod or oxcooodod in tbo atxnosx>box*os of 
most> stars, so tbat tbo oaloiunx atom is continually 
roarranging itsolf in tboso atmos^iboros, as is sbown 
by tbo jxrosonoo of, tbo JQf s.nd JK linos of oalciunx in 
most stollar sx>ootra. It is unliboly tbat tbo bigbor 
tomx>oraturo is ax>Iw:^acbod anywboxro in tbo univorso, 
altbougb oxioojitions, arising from our ignoranoo 
iratbor tban our bnowlodgo, mxxst jpossibly 1^ mado 


solar uraixixxxxx. 15 ut ancostry tboro must l>o, so 
tbat wo aro lod dirootly to tbo oonjootxxro tbat tbo 
sun must bavo oontainod, and jprosumably xxiust 
still contain, atoms of atomic woigbt gioator tban 
tbat of uraxxium ; astronoxnical ovidonoo loads in- 
dopKsndontly to tbo samo conclusioxx. AVo aro lod 
to coixtomx>l«i'to torrostrial uraxxium moroly as tbo 
X>rosoixt gonoration of an ancostiy tbat oxctonds w"o 
Icnov^ not bow far baolsi. Tbo coinjilote sorios of 
cbomical olomonts contains oloxnonts of gi?oator 
atomic woigbt tban uraxxium, but all sucb bavo, to 
tbo bost of our Icnow-lodgo, vanisbod from tbo oartb, 
as xxranium also is dostinod to do in timo. 

Tablo above sbows tbo w^avo-loxxgtbs of 

tbo radiation nooossary to ofEoot various atomic 
traxxsforxnations. Tbo last two ooluLX3cms sbow tbo 
oorrosf»on<ling toxnxxeratxxros, an^^tbo jplaiOes, so far 
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^ limtow* -t^iUi ttoz^]pc^Yra4ixuto.si9 tio l»e 

k ]pl4Stoee "wJbean& ibl]Li& fear l>©low 

oibitaoxiedl iix l/Ho Ibia-fc oz^» -fcfat© t>rea:iLS* 

xrtx^’tloxi. 2331 q^tieieiljioxx oaa2xi.ol^ l>e <«b:0Feo‘fc^<3l 1>3?^ Jb.i»£L't>, 
2dl EtO OCtXl oxxl^r 00<3223r S]p02X't>€lrX200U.Bl^. 'X^tXB iti 28 
Ltiiirel^r cb oi 2 o- 3 ?v"a,y X^itooobb. TI20 eLv^etiXcbl^lc^ ra,<iia»- 
OT 2 ie i20t> of t>lio wa-vo-loxx^tlx tio work tJtxe^ 

>0222ic Hlo'fc-iqna^oJbirLo, so -fclxo a.'toxn.s, «tfc»sorl 3 in^ 

> oxxorgjr f 2x3122 -fclxo sonroorxciinLg rs.clis.t>io 23 ., €Lro 00x2- 
r2i2a>ll5^ sli^ppixx^ b&ok i22*to s-tcbt^os of lo^wror oixorg^y, 
S120I2 o3cist> ; t;l3.oy 0023.tiir10a.lly •fcrfioxsforio -felxoir 

a.ss i23.t>o ra.clia.tio22, 'wlxilo ilio ooio.'V^oirso t>ra,2iLsfoirrx2a- 
E>i 2 of ra.<lia,t>io33. irxio i33a.ss ofitxxxxoi ocoor. 

J^or tlio sa.ko of 001 x 2 jilotioxxoss, -fclxo t;a«l>lo Ha^s foot^xx 
ctoxxcioii so a.H io irxolocio ooi*t>arixx ot.lxor jilxoixoxxxoTxa., 
2 t so fa,x* tlisoxxssocl., to 'wlxiolx "wo xxow^ tom. 

Tixe AisTNXorXT^ATrxoTsr ojs' 2Vt>xarTB3Xt. 

TGvory sqxxaro ooxxtiixxotro of tlio sxixx's soirfa .00 
isoIia,r|;^OR racliatioxx oot iixto s^xS'Oo a.t tlxo ra^to of 
300 1 1^00 oalorios a. soooixcl, fro 1 x 2 ‘veHioli wo oaxx 
tleoUxto tliat tlio soix’s total xxiass is ciimLXxxislxixxg 
al>oot 2o0,C.K>0,0C>0 toixs a xxxixxoto. Wlxoroas tlxo 
c>v\* of mass froxxi tJxo oartlx’s sox-faco, a total loss 
alxoot an oonoo a ixxixioto, is alxoot tlxo 

3W of wator from a clrijxjxixxi^ taj^x, tlxo flow of xnass 
<>m tlxo soix'^s soirfaco is al>oot li>0 tirxxos tlxo flow 
L wator ovox* ISTia^ai'a. IVfany stars loso xxxass ovoix 
loro ra^xitlly ; *S. T>ora<los losos mass at tlxo rato 

r alxoot ^-ix, 000 ,000 T^ia^ax’as. 'X'lio oa 2 rtl 2 's loss of 
lass is r€*aciily oxijxlainocl iix tonxxs of raclioaotivo 
isLotog^z-ation., Ixot tiiis fails oxxtiroly to oxj>lairx tlxo 
:2 4>T*rixoosly groator loss oxcixorioxxooci l>y tlxo soxx, 
'\irt Ixormoiro, tlxo oartlx’s loss of xxxass is jxrolxalxly 
*f>laoocl xxxarxy tinxos ovor Ixy falls of xxxotoors axxcl 
osmio ciixst, Ixot rxo oxxo lxa.s ovor sosjxoctocl or sog- 
estecl axxy sooroo of rojxloixislxxixoxxt of tlxo xxxassos 
f tlio soxx axxdL stars Avlxiolx is at all oozx 2 ]|xaralxlo 
'3 tlx tlxoir kxiow'ix loss. 

Tlx os tlxo sx 2 xx*s loss of xxxass is coxxxolativo aixtl 
4XH ixx all jxrolxalxi lity ^oxxo oix at its jxi-osorxt, or at 
«i ovoxi groator, rato tlxrooglxoot tlxo -wlxolo of its 
a.st a^o of SOX 2 XO sovoxx xxaillioxx xxxillioxx yoars. Ixx- 
.ooti, astroxxoxxxioal ovicloxxoo xrxakos it fairly ooxrtaixx 
hat yooxxgor stairs rafliato irxoro oxxorgotioally tlxaxx 
>l<lor stars. "W'lxorx allo^waixoo is maclo for tlxis, it is 
t>iixx<l tlxat tlxo soxx nxost Ixavo x-acliatoci xxxaxxy tixiios 
X>jrosoxxt xxxass fliXTixa^ its lifo of sovoxx xxxillioxx 
ixillioix yoairs it" ixxost Ixavo Ixooxx xxxany tixxxos as 
Luxssivo at Jxiirtlx as it is xxow, aixcl of ovory toix 
origji 2 xally ooxxtalxxi^HcI oxxly a fow Ixxxxxclxrodwei^lxt 
t'tTiairt to-<Iay. Hixxcso atxo form of radioaotivo clis*- 
iito^ratidix witH .widolx wo are aoc^iju^oixtod irosolts 


to 822j^X>Oso tlxat soxxxotHixx^ still xxxoro fuxxdaixxoxxtal 
is xrosjxojosilxlo for tlxo sxxxx’s clixxxixxtxtiozx of xxxass aixcl 
oxxxissiozx of rsdiatioxx. Of oaoH tlxoxxsajxd atdxxxs 
tlxat tlxo suxx ooxxtaixxodL at its Ixirtix oxxly a fow clojzioxx 
rozxxaixx to-day, axxd “wo oaxx oxxly oorxolodo tlxat aull 
tlxo rost Ixavo Ixooxx axxxxiHilatocl axxd tlxoir xxxass sot 
froo ixx tlxo form of radiation. 3?lx2s traxxsfoxrzzxatioxx 
of ato 2 xxs ixxto xradiatioxx, altlxoix^lx xxxxkxiowxx to 
toi*rostrial jxlxysios, 2 XXXJLst oloarly Ixo 02 x 0 of tlxo f ixxxda- 
moxxtal jxrooossos of tlxo xinivorso. 

Tms XJz^^xviBxxsjB a 

Ooxxoral tlxorxxxociyxiamioal tlxoory slxows tlxat 
ovory natural systoxn toncls to xnovo tow^ard.s a 
flxxal stato of xnaxcixnxxxn oixtrojxy Ixy sto^xs sixoli tlxat, 
sfatistically sjxoakln^^ tlxo ontrojxy inoroasos vritlx 
ovory stoj>- In oalou lathing tlx is ontirojxy, olassioal 
tHorxnodyxxaxxxics rogardod tlxo clxomioai atoxxxs as 
indivisilxlo, indostrxiotilxlo, axxd lux mtxtalxlo ; tlxo 
systom oonsistod. xnoroly of jxormanont atoms axxd 
onorgy, and nxaxcimxxm ontrojxy v'as attainod wixoxx 
tlxis onorgy v^as jxartitiorxod Ixotivcson tlxo kixiotio 
axxd jxotoxitial oxxorj^ios of tlxo atoms and tlxo onorjgy 
of ra<liatio 2 X travoUijx^ frooly tlxroxxglx spiaoo, ixx sxioix 
a Avay tlxat no jxossilxlo rodistrilxxxtion ooxxld zn ako 
tlxo oixtrojxy ^roator. 

IM-odorix knoxvlodgo slxows tlxis solxomo of tJxorxno- 
dyixaxnios to l>o totally iixadoqixato. Ho far fxrom 
atoxiis Ixoixxg tlxo otornal xxnolxangoalxlo Ixrioks of tlxo 
xxnivorso, modorxx soioixco finds tlxom sxxlxjoot not 
only to ooixstant olxango, Ixxxt also to total dostrxxo- 
tion. ^NTot oxxly do tlxoir ixuoloi oliaxi^o tlxoir xrotixxixo 
of attondant olootrons, Ixxxt tlxoy tlxoxnsolvos Ixotlx 
orxixnlxlo axvay into sixnjxlor ixxxoloi, axxd dissolvo 
ontiroiy ixxto ra<iiation. I^'xiirtlxormoro, onor^y oaxx 
roszdo in otlzor forzxis tixan tlioso Just onzumoratod ; 
it oaix 1 x 0 usod, stoz^d, and transformod in oJxanjgixx^ 
olootron or lx its irxsido tlxo atom, in Ixroakzixg Ttzi> 
atozzxs, iix roarrangizxg axxd Ixroakixx^ xx^x tlxo atouxio 
xxucloi and so transmxxtixxg: tlxo olomozxts ; it oan 1»0 
lilxoratod l>y tlxo coznj^xloto azxnilxilation of ixxattor, 
ISToitlxor total onorg^y nor total zxxass is any lon^or 
ooxxstaxxt ; tlxo ooixsorvation Ixotlx of mass soxd of 
onorgy lx as disa;pj>oa 2 rod frozxx i>Ixysios> and only a 
kind of sum of tlxo two is ooxxsorvo<i. 

ITn® JEtstjx ozt Tr:czx: Ui^iVBaasiEc- 
Tlxo flnal stato of tlxo univoxso must Ixo suolx tlxat 
tlxo ontro;py oanxxot l>o izxoroasod ovon l>y trans- 
muting tlxo olomonts or olxaxx^in^ atoTUs into radia- 
tion.. oould, of l>o oaloulatod roadii^'' 
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eoxois^gpli if t/ixo jgieoesi^arx*^ jatew Aa3.d ejalAX’^CKi solaexaai© 
of -feHei-na.odl^rna.inaios wc^re a»'<ra>ii8t1>le» l>oiJ ooraije-feing 
0o3aezxi.es aare izi. tiixe Held. OPh-e ]Bose-3BiinL»t>eiri. soliexiae 
leads -feo orze zresizlti, i/lie iFeirmi-Xlirac solzeme -fco 
ajcxoiilxer ; 'tke zresizl-ts ozx soliLeixi.es liavo laeexi, 

wocrlcecl oixt> lyy Joirdazx.* 

'JL'Jb.e -two Bolxeixies lead -fco t>lie satxie x'esixll; ixx one 
pajrt^ictxlax* lizriitiiri.§ ease, and t-lxis limi'fcing ease 
Izajpfieans t>o give a wonder*ftilly close aj>j>ro3tinxat>ion 
•fco -fclxe s-fcafce of -fclie nzxiveirse as a whole. The limi-fcing 
case is -tha-fc in which sjpace is almosfc emj>t>y of 
zxiafcfcezr, a sxiecifica'fcion which sounds lihe nonsense 
iznfcil we find some comnxon Bfcanda-rd hy which an 
aznoun-fc of zziaii-feer* may he compax-ed wifch an amounfc 
of space. If we zneasxxro an anxounfc of zna-fcfcez* hy 
t/he aznonn'fc of space ifc occupies, then the * empti- 
ness * of space is one of the commonplaces hoth of 
modexn physics and of modem astronomy. It is 
not merely a question of the ‘ emptiness ^ of the 
atoxn, which has already heen noticed. Hubhle ® has 
estimated that if all the matter within about ICO 
million light-years of the sun were uzxiformly 
spread out, it would have a mean density of the 
Qrder of only about 1^*' cubic centimetre, 

so that even the very ‘ empty * atoms wonld ho 
at several thousand million times their diameters 
apart. 

"We can esepress this emp-fciness of space in a more 
f-undamental manner. The energy set free by the 
total annihllatioxz of 1 gm. of mat'fcer is equal to 
O* or X lO®® ergs, so that the -total axmihilation of 
all -fche matter of the univezse, assuming an average 
density of lO per cubic centimetre, would 

only provide an energy- density of 11 x lO ergs 
per cubic centimetre, which would raise the tempera- 
ture of space from absolu-fce zero to about lO degrees 
abs. The emptiness of space is indicated by tbe 
lowness of this -texuperatui-e in comparison with the 
texnperatures, as sho-wn in Tahle III., which are 
necessary -fco efiect atomic and suh-atonxic changes 
If we xxxalce the approxim ation of neglecting lO 
degrees in coxnparison with the temperature of 
2^,300,000,000,000 degrees which corresponds to the 
a>ru:iibji2atd<xa or creation of electrons and protons, 
the various ^schemes of statistical mcchaxxics give 
the same result for the nuxnbor of electrons and 
pro-feons left undissolved into radiation. Independ- 
ently of the size of the universe, the dominating 
factor in tfiis number is e — »«ovJaar’ ^ and as the index 
of -the exponential is the ratio of the two tempera- 
tures'^ust coxrsidered, the number is entirely neglig- 
ible. Thirs the final state of nxaximuzn entropy is 

♦ TXT; iOSST* 


one in whieH every atom has dissolved away into 
radia-fcion, or at least every^ a-fcoxn which is c^apali^le 
of so doing., This conclusion must, X thinh; b^^ 
admitted quite independently of any particular 
sohexne of s-fcatistical mechanics* The approxixxia- 
tion that space is exnpty may be s-fcated in the 
al-fcemative form that the extent of space is enorxn- 
ously great ; space, regarded as a receptacle for 
radiant energy, is a bottomless pit. In the ter- 
miixology of the older mechanics, space has so 
many degrees of freedom that there can be no 
tbcruxodynamical equilibrium so long as any energy 
is concentrated in matter. In more modem lan- 
guage, there are so many phase-cells associated 
with detached radiation, that the chance of any| 
energy being found elsewhere is ixegligible. 

The xx>ad hy which the universe travels to this^ 
final state is disclosed by Table III. The Irtst 
column is seen to contain entries only in its upper ' 
half ; the temperatures necessary to efieot the 
processes dealt with ixx lower half of the table are 
so high that, to the best of our Imowledgo, they are 
not to be foxuxd anywhere ixx the universe. When 
these latter processes occur, then, they are every- 
where spontaneous ; they are unaffected hy the 
actual -fcemperatures, and so absorb no radiation. 

Thus, the transforxuafcion, ‘ mauss radiation,* 

occurs everywhere, and the reverse transformation 
nowhere. There caix bo no croatioix of matter 
out of radiation, axxd no reconstruction of radio- 
active atoms 'whicb have oncse broken up. The 
fabric of tbe universe weatheirs, crumbles, and 
dissolves witb age, and no restoratioxx or recoxx- , 
stiruction is possible. The second law of therT.xio- 
dynamics oojxxjxels the material uxxi verse to move 
ever in the same direction aloxxg the same road, a 
road which ends only in death and axxnilxilation. 

Th::e 3 oi*' trnxB XJisxrvicusE. 

The end of this road is mox^ easily discerned 
than i-fcs beginzxing. The atoms which ai*e now 
anxxihilating themselves to provide the light and 
heat of the stars clearly cannot have existed as 
atoxtxs from all time ; they mxzst have begun to 
exist at sozne time not infixxitely z*emote, and this 
le€tds us -fco con-fcempla-fce a defixxi-fce event, or sexrie^ 
of even-fcs, or eon-fcinuous process, of creation of 
mat-fcer. If wo want a nat-uralistio in-fcerpxre-bation 
of this oxeation, -we xxxay iznagine radiant energy of,, 
any wave-length less than 1-3 x cm, beixqtg , . 

pouzed into empty spaoe ; such radiation might 
ooheeivahly oryatallise inW eleotrona ahd protons^ . 
ahfX . finally fcsrxh , .atbma^ ' .Xf., .We wa^^t.'.a' poaac^reto. 





tiSoL^^ ^Oodl' : 

ihtef ^H^enrl , ., 'V9^& 'imary ; a»yoi«3L* ti^im aoart> <i«C /c»rt»de ixctm,gpe^r^ 
3y i3E»«i«t3a3B»|g^ 03rx a]pa.o«a> ei.m«i l>«>IxijS 'tisroa^iodL 

x^^o^tdbLOir , ia%s^j>€Mrari>Iy «bs 4St sys'fcoxaon^ eu> 

/^GooiscLids i3aea,i3.1n.jglo«s to 9]pe£b!b:: of apcboo a.o<3. 
::lxxte a*® oaduEttin.^ «i**t> all ■|>oforo TO:at>f«»zr ozus'tocl. Sxioia. 
x, xrioAV' is oon.so]:xai3.t> not; only -witilE anoiont; mot^a- 
^Hysioal t>Iiooirios, l>o.t> also vs^itili tslxo mocloTO tvliooiry 
>f rol^tji-vftjy- Tins Ta.ni"sr€>*r8o ’l>ooom.os a finit;e> 
3 iot>tn's -wlDtoso dimensions axo a oexrfcain amonnt; of 
3 ^y>aoe and a oeirtaixx amount; of t>ixne ; t;He i>rot>ons 
a-nd elootarons airo t;ho stnrealcs of paint; ^w-ixioH define 
t-lie piotiTxxe against; ito spaee>t;inxe baolcgronnd. 
rra-velling as far Tbaolci iix t>ime as -we oan l>rings ns 
rsot> to tilie ereat;ion of t^lxe inetnxe, loxxt; to its edge, 

» nd tlxe origin of t;li.e piofnre lies as xnuoli. ont>side 
e pict;nre as t^ixe arfist; is ont;side Ixis oaxxxras. On 
is view-, disonssixxg tilie oreatiion of t;lxe nnivexse 
terms of time and spaoe is lilce trying to disoover 
e artist and the action of painting hy going to 
e edge of the picture. This hrings ns very near 
tlxose philosophical systems which regaxd the 
liv-ex-se as a thought in the nxind of its Oreator, 
i<.l so reduce all discnssioxx of material creation to 
tility . 

iioth these points of view" are im pregnable, hnt 
also is that of the plain man w-ho, reoogrxisfxxg 
at it is inxpossihle for the human nxind to coxn- 
■eliend the fxxll plan of the nrxi verse, decides that 
M ow^ix efforts shall stojx this side of the creation of 
a t ter - 


Atomio TnA3^^sr•omMCA.Tx<>3S's. 

TIio transformation of xxranium into lead an<l 
‘liianx involves a drop of energy, hut in the lighter 
ements the energy-change is in the reverse direo- 
t>n. IF'onr atoms of hydrogen are nxore, not less, 
assive than.aun atom of helium, so that their energy- 
>ixtent is greater. Thxxs helium caxx never disinteg- 
i.te spontaneously into hydrogen, although foxxr 
x>zxxs of hydrogen might sporxtcxneously ixxxite to 
»rm an atom of helium.. They could not xxnite other 
spontaneously, e 3 cx»ept possibly as a rare 
hadent, since the temperature of transfornxation, 
^, 000 , 000,000 degrees, is higher than occurs in 
xxrxi verse. IfVhether they ever xmite even 

Kxtaxxeously remains an open q^uestion on w'hioh 
lioxxs diiXer^-/ Jfctilliican at one time sxxggested 
i prooem -smsi the^origh^ of the highly penetrating 
t«fction' , _ wlncisi.' ' ^onahcirds the earth onter 

but nsoent ohsiearvations mle this integr- 
ation' ont ; ,the phsewsd wave-leng^x of the 
ati<m U-too that the. tadistibn must 

f xtndaacxental even than 


the transfcrrnataoni of hydrogewx into helium. 
vVhether any such x»rocess can be found, short of 
the c»omplete ann ih i lation of matter, remains to 
be seen ; personally, I feel doubtful. 

!Millihan has recently suggested that this radia- 
tion may result from electrons and protons falling 
together and forming atoms in regions outside the 
stars. JSj& a csollection of oppositely charged 
particles could not remain uncombined for long» 
he postulates a continual creation of protons and 
electroixs out of the stray radiation of the stars j 
matter is continually being aumihilated in , the * 
interior of the stars, and re-created outside them. 
This gives a cyclic universe w-hioh might go on for 
ever. 

X.«xls:e all other cyclic xxxxi verses, however, it clashes 
■with the seoond law of thermodynamios. .A. xxxxi- 
verse vrhich is not in. a state of xnasLixnuxn entropy 
moves irxre versi hly along the path of increasing 
entropy and so oaxiucxot be cyclic ; one urhich is 
already in such a state xnust be xnacrosoopioally 
dead, axxd so caxxnot be cyclic ixx any sense per- 
ceptible to xxs. Indeed, it is easy to hnd the excact 
spot at w^hich MTillikan’s concept comes into ooxxflio^ 
w-ith the second law of thermodynamics ; it is that 
xve caxxnot have pirotoxxs and electrons transfoxrmed 
into radiation at a high texnperatxxre and then have 
the process reversed at a lower temperature. 

Soxne xnay not regard this as a fatal objection to 
the scheme in question. A.11 our discussion has 
been based on the supposition that the law's of 
physios remain valid at enormously high tempera- 
tures and under conditioxxs entix*ely outside oxxr 
excpex-ienoe, Ooxxsequently, all oxxr concXusioxxs can 
be avoided, and everything oan be put baoJk in the 
melting -pot, by the single hypothesis that the la^ws 
w-hioh govern matter out in space differ from those 
which govern mat-fcer on earth- "STet W'e have only 
found it xxecessary to assxxme the simplest and noibst 
fundaxnental of physical law's, namely, the seooxxd 
law of thermodynamics and the broad .gexxeral 
principles of the quantum theory ; and it is haard to . 
imagine that such wide law's fail outside otxr labora-. 
toxries. The obvious path of scierxtifLo progress 
W'ould S€»em to lie ixx the direction of Inqxxiring what 
consequences are involved in sxxpposiaag ~ these laws 
to be of xmiversal scope, and then testing thess: 
ooxxsequenoes against the ascertained ,faots c0 . 
observatioxxal astxonorny. ,3o^ f a r as.vpr^esen^ -ih-* 
fhcationis go, -^Sbetronomy, so far' fsTcmi . 

'^bbse' eonseqherxees, goes half-way out to ^nxeet 
; thedDOL. ‘ -'v ' ' \ 

.uSkpart .from, transitcaacry rearrangements of atoznjLb 
' eleotronStf the fimdaVn ental ohamses in atocms oonaist 
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i«. t»reiJcxsitJ.oi:xs “fco o£ Xyxx'dLeac 

olcbsaiocbl ^l^ot»rcKl.5rrLa,xiqLio9> «Lr;k oleo’fcs'ocn. dlo«CTl|>in^ €k 
CJi 3 ro«l«jr oirl^it; of xrc^clius »- «tl>c>'aLf> a, olixcbxr^e JBJ lost: 
oxtor-ggy a»t> a xet^tvo f <IL*ax*m-or^s foinaaiatlsu), azxd 

t>]xis oa^ULSOd. filEO xeb<lios r -fco dLooxoaso at: a oalcolal^lo 
x^at:^ ; tilio ol^ax^os ixxovitaljly axxd sjxoJtxtraTxootisly foil 
tiO'w^arcls oxxo aiiotiliox, * 3 ?Jxo <3^uaxxt>ixixrx moolxaxiios 
arojplaoecl t:lxis stoady fadl l>y a soqixoxxoo of sudLcloo 
<1x0 j>s, aoooxdixx^ t>o ®ojhix*s ooxxos]poxx<i©xi.oo 

jxxiooij^lo tilxo xatvo of fall xomaios st;at:ist:ioally t>lxo 
saXKxo, at> any xato so loxxj^ as t.lio oxl>it>s axo lax^e« as 
on. tilio olassioal olool^xodynamios ; t:liat> is to say, 
1:1x0 sum of t-lxo xad.ii of flxo oxlxits of a ^velxolo oxowd 
of at>oms dooiroasos t^lxxougli sx^ontanoous Julici.j>s at 
Just tixo savxxo xato as tlxou^lr tlxoix motion, 'was 
go-v-omod by tbo old mociianios- Tbo s^xontanoous 
degradation of energy we liave bad under oon- 
slderation is now^ seen to be tbe natuz*al ec*ctensioix 
into <xuantum territory of tbat imj^lied in I^arncior's 
olassioal formula- TIad it not boen for tbis degrada- 
tion of energy, tbe atoms would bave bcMsn i>er- 
jpetual motion macbines ; I^armor’s formula x>ro- 
bibited tbat. Tbe theory seemed at first 

jbo remove tbe jxrobibition and reconstitute tbe atom 
a ixerx>etual motion maobine- Tboxi oame ISinstein’s 
famous jpax>er of 1017 , w^bicb zna<le it clear tbat even 
under tbe qt^uantum theory j>erx>etual motion w’-as 
baixned ; sjxontaneoixs degradation of energy w^as 
shown to be imjplied in Inlands: ’s formula for blade- 
body radiation, Ox^oe again, tbeix, X>ex:*X>etual 
motioxi disa2>l>oars froxn jpbysios, and tbe grit in tbe 
bearings, w^biob ultixnately brings tbe xnaobine t<x 
rest, is tbe natural c^xiantuxTi theory analogue of 
tbat wrlxiob wrould have brought tbe xnaobine to xost 
in tbe olas^oal electrodynamics . 1 -ong ago 'W'e used 
to call it tbe interaction betwoen xnatter and ether. 

There ax>l>oars to be one exccejxtion. Tbe olassi- 


eal eleotacodynazxxios mled but jaaotion 

nxaobines entirely^ Tbe new fxby sice also, xrxxles 
them out, but x^^^nnits tbe cons]piouous eaeeexxtibn of 
atoms in tbelr state of lowest energy, ^ these ban go 
on ixx. x>erx>etual xnotion to all eternity, because thesre 
is no state of lower energy to which they can droj>. 

Xs tbis exceexxtion real or is it only a3pxxa.rent ? T n 
a sense a state of still loTver energy Is reached 'wbcsxx 
tbe electric charges, let us say of tbe hydrogen atom, 
fall into one another and tbe atom dissolves into 
radiatioxx. Wo could rexnove tbe ax>£>arent e 3 E:cex>'- 
tion froxn tlxe new jxbysics, and disxniss i>erx>etual 
^notion xxiaobines entirely from science, by sujp- 
X>osixxg tbat after moving for a certain very loxig 
time in its state of lovirest energ3r tbe bydrog^eapf 
atom dissolved si>ontaneously into radiation. Tbi^v, 
uxigbt be dismissed as mere idle sx>^^nlatioxx xvei*e S 
it not tbat tbe xnost fundamental jxbysical jxrocess 
in tbe xxxxi verse as a wdxole ax>X>c«xrs to l>o jxreoisely ' 
this sjxoxxtaxxeoxxs dissolution of atoxns into radiation. 

-if tbis hind of sjpontaneous dissolution should 
]prove to be the true nxecbaixism of tbe transforma- 
tion of astronoxxxioal matter into radiatioxi, then 
elearly bare nuclei and free electrons must be free 
from axxxxib.ilation. Thus tbe conjecture may olaitxx 
some sxix>i>or-t from tbe oircxxmstance that tbe 
* white dwaxrf * stars, in which tbe atoms arc l>x*ohen 
xiX> comi>letely, or almost comjxletely, into their 
constituent mxclei axxd electrons, oxxxit excceediixgly 
little radiation ; their substance woxxld seem to 
be ixxxxnune from annihilation. Jf tbe conjecture 
should ultixnately jxrove its claim to accei>tanoo, tbe 
main jxbysical x^rocesses of tbe universe could all be 
included in one ooxnjxrebensive genoralisatioxx , and 
tbe sx>eoh of radium w'bicb w^e watch in tbe sjpin- 
tbariscox>e would syxnbolise all tbe bajpx^^xxb^^^ of 
tbe x>bysios of tbe uxxi verse. 
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x>»La»xr ar^caL »e*n»xxH&^v^ xxuxat cw: 

bluL©- ^ * i£t iButi tiJcfce tMuols: etxxd ^^Kesrofcsoro oJ 

T».oooasfiby l«kolc; «5lofi.xLi't>icm» lx>t>]3. cax a*oc»oixrxrC> of filuc 
-tliiolcx]k 06 s of 't>lxo ^Ujocls £txiid fii-bill tx]loi!o l>ooari3L8o of fibc 
Hoa.^^'feoir ijfto t>o 1>lx€> silxror gxrebirus of t>lxo -fcw^o omoJtsio^xe 
■fclax*oxEgla. "wli.ioli flio xrod ligrH.'fc Ixets Ixad. “to ]petss. *XTblj5 
♦iofooti is qxxitio xxot^ioos.l>lo in. iiJxo xxogfitiiAros s.n.d 3i>i1' 
raor^ in tiliLO sinoo it> ia t>li.o Ixlno x>rinteir wlxicii 

ma^inly dofinos tilxo contionrs of -blxo snlxjoo-fc. X-fc i* 
-t-f«o, no'wovox’, iilx&ti 'fclxis difEtonliiy is not^^iin^ liico sc 
Mor-ions as it> Avas in oa,x*lioT* -^aLolsis, i>ooanso il 

i« no"W ]possil>lo -to znako x-ola'fcivoly' 'fcransnairon.i 
<-Tnxxlsions 'wkiolx 'will jrotvain 'fclxoixr Ixi^lx sx>««d, anc 
4 xlso iilio x*ax>idifcy of modox-n onzulsiont 

fiiako slxox-t> o^cjxosxxT'os qnitio foasllxlo, 

'J'*lxo oollootion of oolonz ;pxrin'fcs on oxcliilxition ai 

tlio sovont>lx Xn-fcoxTEvaii/ional Oc>nf]pross of X^liofogranlxA 

j-'t 1 ■ _* : «■ 1 r_-i j-t J •■ _ 


of skill kas koon a-bi^ined \>y varioixs wor-kors, kixb, 
oxcooxyb axnonj^ a veopjr fo^nr, bkoTo is sbill a boxxdonioy bo 
X>koboss*a:pli. okjoobs koc^anso bkoy ka^o * ooloixr ’ 
x*abkoxr bkan kooanso of bkoijr arbisbio koanby, so bk]M> 
a oollocbion of oolotir j^zinbs frcwqtnonbly kas an 
axxnoaranoo of ox-ndiby and kjrillianco ’wkiok bko 
oxcklkibs bakon individnall^r do nob jnsbify, 

*X^kis, ko'wover, is a sba^o wkiok Awrill ko ^ob ovoxr 
as Cioloni- 5 >kobof 5 rajxky kesoonaos moro Tponnlair, as 
bkox-o is ovozy xroason bo koliovo bkab ib ^will. VSi^ibk 
bko inoroasin^ nnxnkoir of irxvonbors noAv oonoonbx*ab- 
ixx^ on ibs j>x*okloTns, and 'wibk bko x^ax’allol ad'vanoss 
ixx coloxxr C3inomabog:i*aj>k3r, ib is ovidonb bkab oolonr 
j>kobo|^i*ax>ky xnay csoxxfidonbly look forward bo a 
krillianb fxxbix.ro, and jxorkai>s somo day bko invonbor’e 
droam may ko roalisocl of a ^rainloss ooloixr nogjabive 
from wlxiolx jxa;por jxrinbs in fxxll colonr nxay ke 
oktainx^d kv a. ainc^I^ c^:5£:xxr>MTxro . 


On bko Sbudy of I=^oi>xxlai- Saying^s.^ 


Xiy X^rof. E 2 i>'wam 3 

^7" fUFCISl 1 sot oxxb bo g^ain somo x>orsonal oxc jxorionoo 
> > of ixabivo oxxsboxns arxcl koliofs and mado 
.lorofoo xny fiold of rosoarck, JSir Jaxnos XVazor’s 
‘ ''I'nir' Ooldon liongk diroobod xny abbonbion bo 
liiiiiy faobs blxab obkox'wiso, in all jxrokakiliby, 

V oil id kavo osc'-aY>od rny nobioo. Jb offorod snj^- 
«‘-^t-ioxxM axxd o^Lxxlouxiabioxxs, 'wliiok w'oro nono bkx^ 
v-alxxaklo kcscaixsc^ blioy 'woro nob alxvays ax>x>lio- 
!>!<' bo blxo jparbioixlar daba bkab oaxno nndor my 
lj?-it’»rv'abion ; aixd ib kroxxgtkb korno bo xno bko 
lossoxx, novor bo rosb conbonb wibk roc^ordixif^ 
h<‘ moro oxcborxxal nxodos of xxabivo kokav’ioxxr w^ibk- 
nt otidoavoixrixxg:, so far as ^ossiklo, bo find bko 
Ic^ivs or sonbimoxxbs xindorlying bkom. IF'or bkis 
.*.fVK<irx X dosix'o bo rorxdor IxoxnacTo bo nxy gjroab 
‘iiolit’sr l>y sbabingj sonxo gc^noral rosixlbs of xny 
v^iorioxxoo as a fiold anbliro^xolog^isb. 

It kas koon said bo l>o a difiioxxlb or kojg>oloss bask 
-i ti-y t^-o disoovor w-ky X>orform ribos and 

M'<*txioxxios, bkab diroobly ono a^xx^roackos bko xxndor- 
'iti;L;C moaning of ribo or oixsbom ono xnoobs only 
it.k^ xxixoorbainby and Aragxxonoss. Tkis viow is nob 
>iifix*xnod ky xny own oksorvabions in IVtoroooo, 
■lioro I goixorally foxxnd bko xxabi^os bo kavo c^nibo 
fcifitxibo idoas akonb bkoir xdbos. ISxxb bko diroob 
iti iiiry inbo bkoso idoas is nob bko only w”ay ixx w'kick 
Joy may ko asooxrbainod . Tko xnosb ooixvinoiiig 
iforrrxabion is ofbon okbainod, nob from virkab bko 
ativos say bkoir ribos, kxxb from w-kab bkoy 

ly ab bko momonb 'wkon bkoy jxorfomx bkom, *X*o 
tko a fow insbano€»s. 'Xkab bko fi.ro- ooromonios 
i*a.< 'bisod in IMEoroooo, as in ISxxro]po, on IVfidstxminor 
V or orx somo obkor day of bko yoar, 

I>xxx:ifioabory in Inbonbion is okvioxxs froxn bko 
rtls wkiok x>^ox»lo xxbbor wkon bkoy loap oxror bkom 
balco bkoir axxixnals ovor bko askos, Tko IVXoorisk 
tkods of oo^roxxanbing, wkiok always imjjly soxxxo 
of kodily <:sofibaob, for oxcaTnjxlo, ky bko x>ar- 
of a oomxnon xnoal, doxXvo bkoir foroo firoxn 
> idoa bkab kobk x^Arbios bkoxoky bkoxnsolvos 
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W^XKS’rxcnjMc^xtoic . 

bo oac^k oblxor’s cjondibional oxxrsos ; and blxo idoa 
bkab food oabon in oommon oxrxl>odios sxxok a oxxrso 
is ATory oloarly oxcx>rossod ixx bko imjxrocabion 
addrossod bo a faibkloss narbioi]panb- 

Tkoso oiisboxns, and brio sayings oonnocbod wibk 
bkom, kavo loci nxo bo koliovo bkab bko vory similar 

xnobkods sxxc^k as a saorific^ial xrxoal xxsod ky bko 

axxoionb lEXokrows ixx bkoir oovoixaixbing wibk bko 
X>oiby w'oro inbontiod, nob, as kas koon bo 

osbaklisk oommxxxxioxx, kxxb bo bransfor coixdibional 
c*txrsos kobk bo bko mon and bkoir god. Tkab ono 
idoa xxndorlying bko IVloorislx oxxsbom of bying rags 
or olobking bo somo okjocrb oonnocsbod w^ibk a doad 
saixxb is bo bio xxj> bko saiixb, aixd bo lcooj> kirxx biod 
xxnbil ko rondors bko assisbanoo askcid for, is diroobly 
^pro'vod ky w^ords said oix sxxok oooasions, Soxxxo 
similar idoa may j>orkaj>s ko ab bko roob of bko X^bin 
w^ord for roligioxx, roZ-igrio, if, as kas koon oonjoobxxrod, 
bkis w'ord is rolabod bo bko vork bo bio. Xb 

xnigkb Ixavo imjxliod, nob bkab xnan w^as biod ky kis 
god, knb bkab bko god Avas in bko roligioxx s ribxxal biod 
kyblio xnan. 

Wkilo a saying xxbborod on bko oooasion wkon a 
ribo is ^xorformocl is ax>b bo bkrow' ligkb oxx bko moan- 
ing of bko ribo, bkoro aro obkor sayings bkab oan 
bkomsolATos ko oxc^plainod oxxly ky bko oiroxxmsbaxxoos 
in wkiok bkoy aro xxsod. Tkis* is bko oaso wXbk a 
largo nxxmkor of ;ipro'vorks. Ib kas koon said bkab 
bJko okiof ixxgx'odionbs wkiok go bo xnako a jxrovork 
axTo * sonso, slxorbnoss, and salb,* kxxb bko xnosb 
ossonbxal okaraoborisbio of all is jxojxxxlariby, aooonb- 
anoo and adojxbion on bko ;parb of bko 
X’igxxrabivoness is a froq^xxonb qxxaliby, kxxb bkoxro ax^ 
also many sayiixgs rooognisod as j>iro'\rorks bkab ooxx- 
bain no figtxro of si>o€>ok. On bko obkor kaxxd, bkojro 
is soarooly a jxrovork bkab doos nob ixx ibs fornx* 
somokow or obkor, difior froxn ordinary spoook. 
Ibkybkxn, rkyxno, and alliborabion aro 
jpromizxonb foabnros. 

Tko iproATorks of a may ko sbx2.dlod from 

difiozonb noinbs of yiow. Xn xnany oasos bkoir 
sbndy kas koon bko jpnrsixlb of pkilologisbs, wko ka^ro 
koen xnaixxly inboxosbod in bko Inj^gniobio as^poob of 
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j3xit> aus cb aotjjroe of izif oncsGifibt^iorL on. flio 
Ictn^nsb^o s]pol£:on l>3r au x>^ox>l@» ifs i>r‘ovoirl>a mnst^ l>o 
Ixancilod -wiiilL ocbn^feion, eu3 fnoy nxcby oonlrfitin e>x- 
;pr^«8ions "wliioii slitg not> fon.n<i in t>lio na^tivo icliom, 
T3ixt> l3olon^ "to fibnofliOT' dLietloo'fc from 'wHich. -fcii.© 
]pcrovort> fifibs l>oon imi>ort>e^, or, sl& is oflion -fcli© oa.so 
j^jra.l>io i>r‘o'V'orl>s, Jb.av-o i>oon -fccblcon from f-fio 
litiOrcbry letni^neb^o, APirfiioh in xxxsLjrty rosi>e>o'ts <iii9p€=!irs 
from i:;l3LO modom vorna.oixla.x'S- 

-Ano-fcJbor motilacj^ci of stjnd^yin^ -piTovorl^s is -fco 
o3E:a.mlno -tlxeir ciififnsion. JPe>ox>los fi-CLVo «tt; all t>imLOS 
l>oc»n -t^aklnj^ ]pro'V"orlh>s from oacli othor. Amonj^ tvHe* 
nat>ions of ;Knroj>o 'we find a ^ory largo nvjiTnl>or 
of idon'bloal, or almosli idont>ioal, ^vlnioH 

ofiviorusly liavo a oommon origin. Vor^r many' of 
onr x>rovorl>s Havo l>oe>n l>orrow'od from -fclio K^omans, 
■W'lxo till oxn sol VOS liad fiorro^vod xnany of tvlxoirs from 
filxo Oroolcs, and anof-fior groa-fc soixroo lias lioon lilio 
33il>lo- Ofiliors liavo oomo from t/lio modioval 
monasf-orios, or l>oon in-t-rodncod in -fco 3Eiirox>o fey 
doivs or .Aralis. ^lio -wandorxngs of x>rovorlis aro 

a fascinat>ing sl>ndy, l>nt> ono l>osoti w'i'fcli oonsidoralilo 
difilonl-bios. Tlio rosomfilanoo fio-feivoon 
may liavo anotilior oanso -fclian diffusion, namoly, *fclio 
nniformi'fcy of Imman na-fcnro, ivliioli malcos mon in 
similar sitnatiions fliinls: and fool alikio. TTlio roal 
f>ost> of a common origin is not tlio moro similax'ity 
of idoas and sontimonts 03tx>rossod in tlio j>x‘ovorl>s, 
l>nf> t>lio similarity of former o3c:x>rossion, of conrso 
vtdLtli dno allowance for modifications tliat aro ax>t 
to occur *wlion a sa37ing is adox>tod from anotlior 
language and transx>l^iTLtod into a nowr soil. 

Tiioro is a tliird w'ay of studying x^^o verbs, w'Hicli 
is x>x*imarily concomod witH tboir contents - as a 
subject of sociological or interest. 

Tbat in tbe x^roverbs of a xxeoxilo are found 
documents as regards its character and tomx^^ra- 
ment, ox^iriions and feelings, manners and customs, 
is generally recognised . Lord DBacon said tbat 
tbe geni\is, w'it, and sx>irit of a nation are dis- 
covered by tbeir 'X'boro may be some 

essraggeration in statements of tbis bind, as many of 
tbe a-re not indigenous. But, on tbe otber 

band, a foreign x>^c>^<^*“fe scarcely adox>ted by a 

X>oox>l^ unless it is in some measure congenial to its 
xnind and mode of life ; it may be xnodified so as to 
fit in witb its new surroundings ; 'wben sufiiciently 
deex>ly rooted it may in turn infiuence tbe native 
babits of tbougbt and feeling ; and if it does not 
succeed in being acclimatised in its adox>f>ive 
country, it wfU wltber and die. 

ISTot infrequently some of tbe x>roverbs of a x>aoi>l^ 
contradict tbe teaebing of otbeirs. jSueb incon- 
gruities xnay be more ax>X^arent tban real. Bro verbs 

may bave tbe form of categorical lxnx>aratives on 
account of tbeir nec€3ssary brevity, and in suob 
cases tbeir oxie- sidedness bas to be corrected by 
others dealing witb circu instances tbat 

modify tbe general rule. IMoreover, as are 

not all alibe, one maxcim may ax>X>oal to one 
and another different maxim to another. There is, 
further, tbe distinction between nro verbs tbat 
rex>resent ideals and others tbat axe based on reali- 
ties wbicb do not oomo ux> to these ideals. But it 
must not be assumed tViat a x^>eox»lo*s x^ro verbs on a 
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eex-tain to]pic always tell us tbe whole txrutb about 
tbeir feelings relating to it. The IMCoorisb sayings 
concerning woxnen and married life may serve as a 
warning . Tbe v aro uniformly unf riendly or 

thoroughly and might easily mabe one 

believe tbat tbe men ax^e utterly devoid of tender 
feeliiigs towards tbeir wives. But here %ve bave to 
tabe into account tbeir ideas of decency. It is con- 
sidered indecent of a man to sbowr any affection for 
bis wrife ; in tbe eyes of tbe outside W'orld be should 
treat her w'itb tbe greatest indiff eience . 

Bro verbs are not merely reflections of life, but 
also x'l^Ly an active i^n it ; and tbis functional 

asx>ect of tbe matter should engage tbe attention of 
tbe student. Bro verbs teaob resignation in ad- 
versity, tboy give counsels and w'arnings, they are 
xneaxis of ixxfiuonoing tbe emotions, w^ill, and 
behaviour of others, as they may influence one’s 
oxvn, w'betber they are sbax>cd as direct commands, 
or are statements of some exx>erionce drawn frorxV' 
life, or are exx>rcssions of ax>X*roval or admiratiori 
or of disax>x>roval or oontexnx>f « Tbe oxc^eedingly 
fre<xi^^^f> use of x^***^^®*“fe® ^Morocco, as in r>tber 

countries w'itb a feJemitic culture, bears testimony 
to tbeir great social adax>tability . Tbe x>^<^>verb is *a 
sx>ice by w^bicb anybody may add f^<-> bis 

sx>eecb ; it shortens a discussion, it x>^'C>vides a xxcat 
argument 'wbicb bas tlie authority of cxistom axid 
traditioxx, it is a dignified W'ay of confessing an error 
or offering an ®>'I>ology, it» mabes a rex>x*oof loss 
ofioxxsive by mabing at loss * Oixe reason 

for tbo great tbat i>ro verbs enjoy arnoxxg 

tbe IVToors is tbeir desire to be » tbus a 

X>i^ovorb is often an excellent substit\itc»^ for a direct 
refusal, w^bicb xnigbt sooxxx ixiax>x*roT>riate or rxxde. 
It also stox>e «* quarrel and mabes those w^lio w'ero 
cursing each otber a moment Ixeforo sbabe baxxds 
and sxxxile ; and it is used as a bind of “cxr, imx>lyixxg 
a conditional curse, to comjxol a x^ersoix wlxo bas 
suffered an ixxsult to forgive tbo offender. I-^roverbs 
are tbus conducive to goodwill and 

If x^roverbs are to be studied from tbe 

view' I bave advocated ^w'itboxit axiy desire to 

X>rejudice otber xnetbods of study ^it is, of course, 

necessary to bnowr tbeir intrixxsio xxxeaxxixig, and tbis 
ixnx>oses ux>on tbe collector a tasb -wbicb bas seldom 
been satisfactoxHily accomx>lisbod. fdany i>ro verbs 
are no doubt uxtelligible writbout an ex- 

X>lAxxation ; others are only ax>I>®»'rently so, because 
they easily suggest aix inteirx>^^f>0'tiio^ w-bicb is not 
tbe correct one ; axxd others cannot even deceive us, 
because tbey defy any attexxxx>t to unriddle tbeir 
occult meaning. I oaxxnot, therefore, strongly 
enough insist on tbe necessity of recording tbe situa- 
tions in w'bicb are xxsed, unless tbe col- 

lector bas made sure tbat tboy bave no otber 
meaning but tbat -wbicb tbey directly exx>Z'€>3s. 

When w'e are sure of tbe intrixxsic xneaning of 
X>roverbs^ and only then, we can find a reasonable 
solution of a x^^ofel*^**^ that bas «*» ooxxstant 

stuxnbling-bloob: to collectors and oomx>ilors, namely, 
tbeir classification. If x’ro verbs are to be treatc»d 
as a source of Information for tbe sociological or 
X>dyobological study of they cannoi>, as has 

usually been tbe ease, be arranged ^simjply in 
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ctl3g»bai.l>otJ.oaJj. ojr«3l«*jr jflrerb ]:et7t>ecr8 cA 'febe £b*ert> 

wojr<i. THe^y 3 :ac]i'ULst> ax 3 oo 3 rc 3 .iia.|^ "feo tJcL& 

sirfej^otiei oir sit>x]L«tl>iozi.8 c«x Tv^iaaoii titkoy iia»vo «ir l349eLirixi^, 
^jxdL l>o «bOooiaci.i>eKniic«i "wsrit/li aJLl escpl^xia^-biozus ixooes- 
setry ^Eor* Ti.:i3.<3&xr8't>et]3.<Hn^ o£ -feliieiiT ixrLj^koxrfc 

€LTi<^ xiaa^liofib'bioriLS- I^rovoir'l:>s -fcHa.'b qjc& «b;px>lioa.l3le ixx 
<lififoro3a.t> sit/xatb-fcioxxs me,y iifibvo "bo Iko rojkocftoci xxixcioir 


; * l3xxt> t>o i>y lafty owzx o3c- 

]peiricnxo€>> sn.oH ixooti xxot> ’t>o 'vexry Tin wn i ^ . 

If <I'kx^ «t^t«exi.blox3. ia iSe^bo-wed viptoxx -blxo oolloo-tsioax 
of ]prov©ir't>s, -viro xsctcLy lxoj>o ^Ixet-b -bloo soioxL-bifilo isrbixdy 
of ijloL&rxx will IsLOop j>a,oo ’bobbor* blxa.xx liiblxor'bo 'wibli 
blxo piroj^zroas noLfitoo wlblxixx oblLox* l>x'a.n.oli.os of foUs:- 
lox^o. 


News sn.4l Views. 


'W»CA.T3B:'V'3E3Xt <ii£foi'csri.C5»s o£ ojiiixiorx xxie.y oascisb 'W'itiln. 
T-o# 5 Cnr<l bo Sir «Tc5i3bn»*» dodviobioTis ooxxcemirxg 

bite- orii^in etncl cio»biri.y of bl»,o j>lrfcysiofitl vinivorso, blxoy 
Krtvo «-b lo<xsb blxo oa-rd i ix.€i,l virbiio of malcin^ xx» bixixxk:. 
Elis labosb jprosorxbabioTx of Ixis vio’W^s oix blioso xnabbors, 
w’-ExicEi -w^o j;>xxl>lisli as our sij[i:>x;>lomon.fc bliis -w-oolc, is 
<'oi't.aiirly rio o>coof>biorx bo blxo rv«l*>- TEio sbory Ixo bolls, 
wiblx liis cyusborxxary slcill in ax-rao-jp^iog Ixis xoaboxial axxci 
illusti-abixxg cliifioiilb i:xoiri.b« l>y bollixxg^ an.alo|Q;i€»s, loavos 
tiro I'oaclor sibbirij^ loxx^ irx liis cliair, musixxp?: on old 
I >!'« »l>lox-ris ixx blxo lii^lib of blxo noxv* Icno'W'lociis^^o- In sonxo 
3 r*<-‘r^j|xoobs blxo o\xblo<»lc; lias olian^ocl almosb Ixoyoncl 
ji'c'ojjcrvibion from blxab of onr fabli<»trs and jj^randfabliors ; 
in obitor, xxnd yiorlxayxs dooi>or, rosjioobs ib romains -v€5«*y 
tiMioli xvs ib liivs alv^rays l>oon. ri'*iio icloa of a <io^radabion 
of tlio jxliysioal nnivorso 1r>y a sorios of sxiddon mnbabions 
jxi>i>oai's bo liavo balcon blio ]p>laoo of blio old oonoo^bioxx 
of o ooTibi ri iioixs jxx'oxsoss, and blio olian^o, fx'om blio 
• >'^>1111 of of blio ortJinary blxinlcor, is Exy no xnc^ans 

wn I >#>rfjc*ia I ono. Sj>oxi.ban<*oiis clian^os, snolx as bHoso 
•' mci io-xx<*ti'V''iby, liav-'o an xxir of nxysbox*y alxoxxb bViom. 
ri-r\' slioxxld orx€» abom of nx*anitxxn sxiddonly xxxxdor^o 
iii#'bamoj'i>liosis 'wlxilo ibs aiifiai'onbly oxcaobly sinxilar 
fMjurlil>o»jr rcMTxains xixxolxaix^od fox* bJKoixsands of yoars ? 
'iftN' yoxxrs xijSi^o suoli a csojxoo|3lioxx xvoxild Ixave* l>€»on 

•trtri'dod as ixnsoionbifio a I'obxirxx bo rna^io rablxox* 

'iMTi 11 foT'W'ord. '171x0 ibiiaxxbixixx bHoory as a x?vliolo, 

1 x?v='lixx'*xx considoi'od ixx xlobfxil, ooxxbaSns an oloxnonb 

f « ilxi t rari noss wlxiolx xvoxild nob Ixavo Ixooxi. pioxxrnibbod 
1 t.ltc» oldor lb is only Avlxon 'W'O oomo bo 

fiitistioal x'osixlbs bliab la-w- and ordor onoo xxioro 
blioir roi^n- I'Horo sbill sooms bo l>o no osoajxo 
roin fclio sooond laxjv of blxcsrxnodyxxanxios . If oxxx* vio^vtr 

iiio 't'>x*oooss of dog^radabxon of blio xxnivoreo Ixas 
fi^axxi^od, blxo doj^radabion ibsolf sbill sooxns bo l>o a faob, 
lii in blio x^Xaoo of an nlbixxxabo xxnivorso of doad, oold 
at.t t^r, 'aro Ixavo axx nlbixnabo xxnivox*so of doad, oold 
cliixbion, *XTfcxo d iff oronoo soamoly sooms a xnabbor of 
I oonoom. 

I I^xcoaAJO^rrxoasr Ixas an xxnjxloasanb soxxnd, and ib nxay 
; bliab blxo jxiobixro blxab Sir damos «Toans dx^vPTs w-Ill 
L bo xxxany a gloomy and forlxiddin^ ono. Ib oem 
fcrooly 1 x 0 z-o^iioabcsl boo of bon blxab any idoas noTTir 
^“ihrlo on sxxolx a sxxlxjoob as blxo fabo of blxo nnivorso 
l>o ro^ardod as libblo xnoiro blxan blxo firsb f^lixnjxso 
vasb oooan fronx a jxoinb oix blxo slxoro- Tlxoy sooxxx 
F>lobo axxd solf-oonbainod Ixooaxaso, liko blxo oooan, 
aro nooassaxlly 'Ibioxxndod l>y a Ixoriasoxx, Ixnb bl xo 
ixxo mxxsb nob l>o misbalcon for a real limib, TTlio 
oonxpia>c»bbiioss of oxxr -vicvw of blxo oosmio jxrocoss 
t'lrlxajps ibsolf a aijgn, blxab wo Ixa^iro nob roaolxod 
iby. Ib is nob for ooionoo bo * Ixolio’vo Ixooanso ib is 
Ibk-nb in bfxoso ncxabbors 'wo , rnay balco 
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blxo oonjxx^abo ooxxrso of dislxolioving Ixooaxxso ib is 
X>ossil>lo- 13xxb, ab blxo saxno bixxxo, bonbabivo abboxnjxbs 
bo sxxrvoy blxo xxnivox*so aro nob on blxab aocoxxnb bo l>o 
disznissod as xxsoloss. Afbor wo lxa*v*o Ixoard all blxab 
modom xnon of scioxxoo Ixavo bo say, wro xrxay Ixa-vro bo 
ooxno oxxb Ixy blxo saxno door blxab in -wo AV'onb, Ixxxb wro 
slxall Ixavo Ixoard gjroab ax*g^nxnonb and ooxno oxxb -wisor 
blxan Ixofox'o- I^orlxajps fox* blxo jxmsonb -w^o oan loam 
no gx-oabox- wrisdonx blxan blxab a do^radabion of blxo 
jxlxysioal xxnivorso is nob nooossax-iiy a dojppradabion of 
blxo wrorld of sfxirib- ^ir JTarrxos Joans Ixas ali'oady bold 
ns blxab ib is only on blxo xload aslxos of xnabbor blxab 
lifo oaxx l>ogin bo oxcisb. IMip^lxb ib nob l>o blxab only in 
tlxo doa«l sxnolto of radiabion can lifo abbain ibs fxxllosb 
dove»lox>xnonb 

HicA.arr'V' oon^x*abnlabions aro dno bo I>i’. James W". I^- 
<Haislxor, IF'.H.SS., xnablxomabiciarx , wlxo on Mloxxday noxcb, 
IJ^ov- S, oololxrabos Ixis oij.3^libioblx Ixirblxday. I5oxm ab 
IwO'wislxaxn, Ixo xpras odxxcatod ab Sb. I^axxl’s ^olxool, afbor- 
wards Triniby Oollo^o, Oamlxrid^o, w^lxoro 

1x0 p^radxxabod second 'wranjcclor. -A. boaolxor of ^x*oab 
<ilst>incbion ixx mablxomabical sci€?nco, oxnExraoin^ blxo 
-w^lxolo of Ixis vv*orlcirxiac lifo, I>r. Olaislxor Ixas oamod blxo 
osbooxn and ^^x’afcibtxdo of a Ixosb of academical jxxxixils- 
Axxblxor of many orij^ixxal jxax>ors, xxxosb of blxo sjxooiaX 
mablxoxnat-ical joxxmals in droab J3x'it^ain owro odibox-slxijx 
or ^vxidanoo bo Ixis dxxbifvxl and loxxj^-conbixxvxod lalxoxirs. 
II>x*- O-laislxor Ixas Ixooxx bwlco ]|F^rosidonb of blxo Iboyal 
A-sbronoxnical Socioby. In 1008 blxo XLcondon IMablxo- 
mabioal Society awrardod Ixim blxo I>o IVCoxi^axx modal, 
axxd in 1013 blxo Itoyal Socioby allobbod Ixizxx blxo Sylvosbor 
modal. Ho w^as jxx'osidonb of Soebioxx A. <lM[ablxoxnabical 
and I*lxysical Scionco) ab blxo I#oods moobinj^ of blxo 
Bribislx -Associabion in 1800. I>r. Olaislxox'^s fablxor, 
foxxndor of blxo IMCobooroloefical Socioby, and jxiorxoor in 
scionbiixe Exallooninja;:, wlxo Iximsolf, ib may l>o xrocallod, 
-passed blxo sf>an of oi^lxby yoars, is romomlxoxrod in 
;{ 3 arbxcxxlar for Ixis Ixalloon asoonb 'wiblx Ooxc’W'oll, blxo 
aomnavxb, bo a Ixoi^lxb of so von xnilos. 

X>3a. OJHtvwmx-KS JNTxoox-xjb:, dixroebor of blxo I^asboxxr 
Insbibxxbo of Trxnis, vrlxo Ixas Jxxsb Ixoon a-wardod blxo 
ISTolxol jxriico for modicino for 1028, in ooxxsidorabion 
of Ixis -work on b 3 r 3 plxxxs fovor, is ono of blxo mosb 
disbin^nxslxod of livinjp? o^idonxioloj^isbs- His xtesoewtHslX'^^ 
on byjxlxns, w'liiolx Ixavo Ixoon conbinxxod fo3C* nxoro blxan 
bw^onby yoars, ai*o of blxo xxbmosb imjporbanoo, as blxoy 
Ixavo dono so mnclx bo blxrow llg^lxb on blxo oaxxsabxon 
of blxo disoaso and laavo gfroably conbrilxnbcsd bo ibs 
ofEoobivo jxrovonbion- HiooUo was blxo ^firsb bo slxow* blxab 
byjxlxxxs fovor oonld l>o bransmibbod fsrozn man bo blxo 
clxixnfxansoo., froxn wlxiolx ib oonld |> 0 ' jpassodL orx bo blxo 
lowor aj^xeo. ^ISNajrblxor invosbiig^bions ‘ ro^roalod blxab blxo 
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oovild 4a.l»o l>o »x«.ooei9a:£iJLll3^ irx'OOT3.1«i^'fc«Kfl 
l>loodL of cb ii 5 rj>lio» ]pebt>iezxt>» t/luo 3 yTrjLj>tioi:x]b» 

«o i>**ocluoo<i 'wroro no-fc »o sov©r«er eus ijca. tlio ©:»cj:>ojrinaioxit«bl 
cii£«e»Cbeio ixx xxxoxxlco^r, i:o.ox*oly ooxxsiist^od in Cb iri^o 

of ■fcoxnj>ox*a.ti\ix*o. Tlxo cb^ont^ in 't>r‘«bn3mit>t>in^ -fclric* cliso«bne> 
in xncbn ^w-cb3 sl^O’W'n l>y IS^ioollo ±>o loo -fclio lon»o, oax^ooicblly* 

ebn<i t;o n loss oac-fcon-fc 

-wli-ilo ot^loex' ]pebX‘£baii'tos snoli. 83- d3Lo8^, l:>n£;^s, nnci 
Tnosc^nitoos no snoii aotion. i^o-etily , l^^^icollo 

j^rovod -fclxo mjocffcion of flxo se^rtam of oorjLxr8.1oscont.s 

fiHonx -fcy^lxTxs fovor* oonfoi*x*ocl 8n i-mmodi^fco 'fclxoxx^^lx 
CriBbnsion't immixxni-fcy on t>lioso o^c^oosocl -fco -fclio ciisoouso. 
Xfc mny' loo nof-od in -tlxis oonnoocion •blnt^t:. in conj vtnot-ioix 
US. Oonsoil, lISTioollo ■w'as t>lio -fix'st. Ivo slio-w tr-lio 

somm of nxoJBbslos ooxxva.losooxiis j »c»ssossc5cl n sinxil^i- 

jxjrofcoo-fcivo V8.1no, 8ncl. -w^as tilinw t^lbo |.xionoox* of «b jpi'o- 
jDlxyla^o-fcio Tno-tlxod xiv-lxioli l)8s Ixooxj -w-icic^ly xisod on -tJio 
Ooxx •t-inont> . X^ixo valvio of t<lio 'wor-lc: of ISfioollo 8xxd Ixis 
cbssisf:>8nt>s« 'wlxiclx ]x8s l>e^on <^orxfir*XKio<i. Ixy' 8ll tlxo ofcliox- 
invos-fcif^«.tic>x*s=; of fyx->lxxis, fc>t^>OTX x'ox:> 08 tofil 5 r illnst>i*8t>ocl 

in <5onxlx8-t.ing? ojpiclomios, x***-^i <lixi'in^ t.lio W'fibr-, 

’wlxon ±>1x0 clost:.mct.'ion of lioo "wo-w fovnxtl to l>o tlxo most 
offoctivo xnotlbocl of coixtrollin^? tlic'- disoa^o. 

Onr Oot. 26 tlxe Bisliofx of Oxfoi'cl xxnvoiloci &, t8l>lot 
in tlxo OlxixT^slx of {rit- I^otor'-in-tl'io-l^ast, Oxford, to tlxo 
moznorTi?" of 8ixxos fc>«bdlor, tHc^' “ X^irst ISxx^lislx .A.oi*o- 
xxo-nt.** Sa.dlor -was Ixom iix JHI.i|acl> S^troot, Oxford, in 
1763 and diod in Cloor^o f=5troot on IVIax’. 27, 182». Ho 
-was Ixnriod in tfio cl»nr<5liyax‘d of J?it- I*otox'-in-tlio-J£Ja»t- 
’T’lxo tatolot Ixas Ixoon oroK^tc^i tlxo JFtoyal -A^oronaxatioal 

fcSocioty'. ISTotlxinj^ is Itixo’vvix of Si^Sad lord’s oarl^r lifo 
oxoojxt tlxat, lilco Jhiis fatlxor, lxe> -v^ras a oonfootiorxor. 
Xiia fix*st aorial voyap^^o •w'as xnado at da'wn at Oxford, 
on Oot, 1784, ixx a !M[ont|JColfior or Ixot-aij* Ixallooxx, 

and lastod alxont lialf an Ixoxir. Tlxo following yoax* l*o 
mado otlxor asoonts, l>x*t tlxcsn tiAX-nod Ixis attontion 
to clnoxnistry, Ixooonxin^ assistant to tlxo j^rofossor of 
oHoxnisti-y at Oxfox-d ; from 17 06 to alxont 1807 Ixo 
'^cTvras cixenrxist to tlxo Hoard of I^aval Worlcs at tlio 
Adxniraity. Ho ondoavoixrod to ixrxx>rovo tlxo stoaxn 
on^ino and oxjxorixnontod on air-x:>xxxnixs, Ixlastiizi^, 
na'V'al ^nxxs, and mnsltots, Vt^itlx tlxo snjxjxrossion of 
tlxo !Ooax*d of ISTaval "Worlcs, Ixo'W'ovor, Sadlox* foil oxx 
Ixar'd timos ; Ixnt fx*ioxxds oaxno to Ixis assistaxioo, and 
fox* a fo*wr y*oars Ixo a^ain txxmod Ixis attontion to 
aoroixautios and -w^as -woH Icno-wn for Ixis asconts from 
Hristol« Oaxnlxridg^o, Hondon, Hrijafliton, X>ixlxlin, and 
otlxox ]plaoos. 

Arjc tlxo annxxal xxxootinf:^ of tlxo Xxxstituitioxx of IMCinirx^ 
Tgn n oor s on Oot. 24, tlxo p>rosidont, Hrof. H, X«onis, 
j>rosontod tlx© modal of tlxo Irzstitmtion to Sir Jhlonry* 
HCall in xTooognnition of Ixis lon^ and distin^^xislxod 
soxrv*ioos in tlxo ad-vanooirnont of tlxo soionoo and 
toolmoloigy of roininj^,^’ Sir Honxi^j^ Hall *vv'as Ixom at 
Sod^o^lold in tlxo connty of X>nrlxaxn, and soirvod Ixis 
tixno €i.t tlxo HabS'W'oll Oolliory in tlxo aanxo connty. 
HCo x^as a^xpointod jHL.BA. Xnsjpootor of IMCInos in tlxo 
Sxw^ansoa distriot in 1873^, and in tHo folloxTcrin^ yoar 
■w-as a^pjxointod Olxiof Jins^xootor of HHnos of tlxo 
3Laxrocr]pc>ol distiriot, to .x«dn«slx tlxo -ISTortH. "W'alos distriot 
xKras af torwax^da addod;, and Ixo opntinxxod. to, Ixold tlxia 
^position xxntil Ixis rotironxont fmnx t^o inspootorato in 

xTo. sp7«,;,'Vox^. .xaaj; , , .■ -’a ■ ■ •; 
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1903* !His x8ror%^ as an ins;pootdr 'waa ln^^ly,aix^rooiatod 
l>y all witli wlxoxxx Ixo oasexxe in oontaot, Ixis sonnd 
Jfenox»rlod^o of all mining xxxattors and Gonsipionons 
faimxindodnoss Ixoin^ nni^orsally ajpi>rooiatod. Hlis 
. main -worls: ^viras in oonnoxcxon x^ritlx tlxo ^pax-t tlxat oosl 
dnst plays in Gollioxy* oxcplosions. u^cooxdingr to Ixis 
oxivn statomont, Ixis attontion -was first dirootod to tlxis 
snlxjoot alxoiit 1874, and in 1890 Ixo porforxnod Ixis 
famoxxs oxcpoxxmonts Ixy -wlxiolx Ixo domonstratod tlxat 
ooal dxxst, ovon in tlxo alxsonco of ^as, coxxld prodnoo 
violoxxt oxcplosions. H© fscav© ovidono© on tlxis sxilxjoot 
in tlxo foUo'wxng yoar Ixofor*© tlx© Ooxxxxxxission appoint«^d 
to invostigrat© tlx© nxattor, and in 1893 pxxlxlislxod Ixis 
•woll-lcnownroport on Ooal T>vxst JSxc plosions ixxIVIin©s.’ * 
Hvori aftesr Ixis rc> tirorxxoixt liis advico axxd opiniorxs 
'W'oro ©onstaxxtly rosort<*td to on all xrxirxini^ xnattox's, 
and it carx fairly Ixo said tlxat tlxoro ax'ts foxv rxxoxx yb»^lx<> 
_lxav© ronclox'od Ixottox* sorvioo tlxaxx Ixas Sir Hoxxry idall 
to tl*o ooal -nxiixi 1 X ^5 industry of Oroat Hi'itain. ' ^ 

Tn®: docision of tlxo Ilritisli Xirosdoastixxjp^ Ooxxxpatiy 
not to xxTxdortalco an oscpox’imontxxl < Jxsxxit jnstx-ation of 
radio vision Ixy tlxo L$ai rd Oorxxpxxrxy at px*e,»sont, Ixas 
I>rot>al>ly como as a sxir|c*riso to rxxan;>^. Tlxoxxf^lx it is 
xliflioxxlt to jxxcljQfo -vrlxoxx tlxo art is sixffxiiioxx t-ly advarioc^xl 
to moot tlx*=^ pxxlxlic* tlr^mand fox* ont©rtainT»»c=»nt, 
slxoxxld Ixavo tljotxg^^lit tlxxxt ax*j*xxxxg;©xxx©nts ixxigflit Ixav© 
Ixoon mad© for tlxo Hxxii*<l OoTxxjxtxxxy to a fow 

©xx>orinx©xxtal dt»morxstratioris from oxxo of tlio ll.H.C". 
stations 'W'lxiclx oonld b>c? x-c^cioi vx'tl Ixy t-lxoso of tlxo 
pxxlxlio ■vb’-lxo ar© intorost^od. '■plxt>» juxlxlio xvoxxld tlion Ixo- 
ixx a Ixottor jxositioxx to jxxrlgc*? •vvlx€»»tlx©r Ixroadoastingc 
radiovision in droat Hx'itairx -was dosii*al>l© or noL. 
In tlx© Uxxitod Statos tlxo AVd'V stxxtioix xxt Solxoxxootady 
Ixas boon Ixroacioasting: a conxploto <irama ©allo<i 
* Tlx© C^xxoon’s IVCossong^or * l>y radio vision. It sooixis 

to Ixav© Ixoon ratlxor orvtdo. Tlxo ac»t"ox**s Ixoad and faoitxl 
©Tcprossi oxxs xvox*© faitlxfxxlly trarxsm ittod , Ixxxt 'W'lxon it 
oanx© to aotion, rxioroly tlxo a©toi*’s Ixarxds p<xxxrinj^ x>nt 
a ^lass of -wdn©, j^ivin.^ a ring, or Ixolding a rovolvoi* 
CO old l>e soon. Haolx aotor Ixad to xwor-lc in front of xx 
■wlxito scroon, a Ixaokgroxxnd xvlxiolx gavo dofinitonoss 
to Ixis foatxxros, H© xvas constrained to act 'witlxin «*. 
vory limited aroa and Ixis foatixros xvoro Ixoavily ‘ nxad#' 
xxp.’ Tlxoso of tlxo axidionco xvlio Icnoxv tlxo difficnltios 
in tlxo 'way w-oro approciati v© , XTnfortnnatoly, tlx© 

optimistic aooonnts w'lxiclx Ixavo appoarod in tlxo pross 
'Will load to tlxo disappointimont of many wlxo so© tlxo 
radio pictxxros for tlxo first timo. W© s©o no reason, 
Ixo-wovor, -wlxy prolinxinaiy ©rcporixnonts slxonld not 1>© 
pormi ttod - 

-/ViT lESdinlxxxrglx, on Oot. 26, tlx© Socrotary of State 
for A-ir disconrs©d to tlx© H-oyal doograplxical Sooioty 
of Scotland on tlx© dramatic w'ay in w'lxiclx a nov<>l 
and xxntri©d ansciliary arm Ixas aolxiovod tlx© status of 
tlx© Tlxird T*iglxting S©rvio©. Vlir© ar© wramod tlxat tlxo 
prol>l©m of air dofono© d©mands inor©asing ©xepondi- 
tnr©* In soxn© mitigation, tlx© policing of nnoi’vilis©*! 
frontx©rs is foxxnd loss costly writlx Jndicioxxs xXs© tlx© 
air arm, and fascinating glim.p8(©s ^spnsr© given of- tlx© 
©ffoct of a fiying display on tlx© prinxitiv© mind* Tlx© 
application of air i;ram^p^rt in nnsctstled tefnerito^^ 
full of ptcnxix^^ Ibnt crit&oalVtsonenm^^ nodlgl^t %»© ins<l© 





on. 'tihke otaiabs^. €sivxl javvinisSoxx oUEora tpaay sonoms .] 

ooi9a.p«(tx<£irHtiL 4nt> est>«fcr}>liad3.o<l zrB.iXmnBk3nB| > nncl. csli^ipH^inST 
tin.08«. nrk?dl -tdho idooi of Jnrk«i«» xnigprarfcicm c^itr -w^-tbin 

t^be JBx'iiAeib lE^xxatp^^^ baus a, jgionaowbekt; adxjr bcueds. Oivil^ 
tib'V'ia.taoTx muat^ l>o xo^n^rdlod eL-fc x>jroeont> jcnaLxxxl^ir -eus m. .] 
x'oaoirv'o^ ai^lmos-t* lxnjnc]LOcbn'tbol3r dr^milAblo in oxOLOxr^^no^r, 
t>o 'w^bioi^ i>bo xrooont; clov^oloijpxnont; of «LOX*ox>lano 

olnba ^*3»- a.i;>i>*ooi*irblo oontJiribxafcion- ]E]|:x:> 

f^oxxdUttiO'TO ixx. tvJKia <iirooiiion xna^y 'vw'oll i>iroclooo botrtoxr 
x-ot^oxma t>b^rx. for’fclioz* dixooti xxi.ili-e«i.3r3r oacfaorxciii/xxjro, 
lo«t£»t> ^xi> fo on etp»E>x*ooi«i>blo j>**ot*OJrtjioxx - 

X»r t^bo sozno^w'bo.t^ ox>i>inxis't>io xrofox-onooo t>o oix^aibips in 
Sir- Sonxutol XXooxo^a cwXclx'osw, -fcboro is o. ^^oloojmo not>o 
t>£ oouit-ion oxx t>bo xxotmxno of XtlOO aunci 

X^lOl. 'JPbo eo'^txmcncx'ty 't^bo.'b 'wo x-nust; buiilci booetuso 
of-bors -w-oxo bxxilclim^ lost; i-fcs foaroo ’W'bon tbo >SVK5n€m.€£o«.fe 
«.o<Ticion.t; ire*st;r‘iotieKi <A.m«xrio«trx «rOt;ivit>i«3s <i.ra.stiictja.lly . 
Hflio «tx^xxTnon.t> is now- xxsoci on t-bo otibox* siclo» t;bo.t; 
l>ooa.xxso X^jHL t>isb cbixrsbifxs ox^o boirxgr bxxilt>, •fc.boxrofox'o t>bo 
most; do so t>oo- Tbo ls.t:;ost> Oe»mxo,rx oirsbij^x 
i>j txTmob STYxollox- mxd loss oost^ly t>bs.n -fcbe* xxo-w X3i~i'tisb 
4\,irsbij>s. *X7bo sir^^ost.xon t;bs.t; it; a.l«o is ** £t.s 'W’o boliovo, 
fin* i»i£ox*iox* in dosi^rx s^nd oonst-x-vio-fcioxx t-o onir o^wn,** 
.Mooms loss tibcxn j.>*'ob«.blo, s,nd it> is s. jpit-y t:;bs,tr t^bo 
< sdx^isoi-s sboixld insjjiro snob ^x*oms,t:.n.»-o 

^Awsr-ds “LiO trboir* o^w^n axbility, ^Aj::pf%rt, firoixx tbo «£nost;ior)L 
of* rtifsbijps, ’wbicli is lilcoly t/O x’oi'n«.ixx oontont.-ioxas fox* 
.'-40100 t-imo t>o como, t.bo s|.>ooob oonxxnsnds oorxfXdonoo 
Hi-? s fsir s>n<2 bcxlfixnood snxxnnin.^ tij[> of oixr s-ir" |s>sit;ion 
in its vit.**l jr<xla,tion t>o t-bo soonx'it-y of C3-x*o*a.t- X^r’it.o.ixx. 

SmrjABaasnrs of oroatt-nfos 'will find mnob of 

intor-ost; ixx t>bo soxrios of ekxxixn4Ei/l ^isintixx^s by IVCx*- 
hi. fc^'w^n^ oxx 'V'xo'W' ixx t>bo ./Vxrt; Oa.llox*y a-t; 1-4; JE3tx*oolc 
N'o'wr 13oxxd g^5t;x-oot., 'W-1- Tlio paixxt>ixx,j^s, 
firtX'two ixx xxxmxbox*, ax*o ixx t-bo xxxain st>ndios of 
iittAf omxxls.. and osx>ooially of t/bo lax-i^^ox* oax'ni voira. 

of tbo bondon *■ Zoo * -will boro disooxroxr t>bo 
ix^rti-aits of somo of t.beir old f avonrit^os . !lM[x*. S-wan 

Icnows bis axxixnals, and bo is 3 pax-t.io\xlaxrly lxap»i;>y in 
K-ii florin^ tiboix- oxcpx*ossx ons., as may bo soon (t>o xxxont>ion 
lint tlix-oo oasiaxxx j>los ) in “ IVfax’ons ” <l*^o. t;bo wroll- 

known or-anf^ -wbiob lixrod somo t;ixno aj^o in tbo * Zoo *> ; 
iti Hos Oaffor* ” <t>bo ^^fxr^ioan buffalo, f^o- S) ; and in 
W’ Axndoxr-od fxroxn t.bo baxxr ” (trbo t-W'O lx oxx oubs loolcin^ 
iif tx sxxako, 26 >. Tbo diffox:*oxrxt; csbax*aot;oxrs of l^boso 

twA> oubs xnay roadily bo jxoxrooi'vod and. undorstood 
• >>’ atxybody -wbo bas ovoxr mado an intoxxsi^o st>udy of 
xliti 'V'ai-ious obax*aot;ox*s of a fanxily of yoxxxx^ oamivoiros. 
'Ffio ]r>aintrixx|g*s 'will xromain on oxcbibit;ion unt^xl f^o'V', 6, 

'rxxxe loot;ux^ on S^ionoo ixx ViTosfcom Oivilisatsion,** 
'ww’Jnoh IMtxr. jr, 13. S- Xfaldano dolivox-od to t>bo T*abiaix 
i^or-ioty on Oot;. 2€i, wras a xroasonod f>loa fox- soionoo in 
i^nv-oT-nmont;, ox-, moxro Ooxrxrootly, -fcbo * soionfibo xrio'w- 
iKjint; * in nat>ioxxal affaixrs. IMLxr. XlLaldano 'would bo 
«ai i.-ifioxi if t>bo Oabinof oontalnod ono roombox* -wit^b a 
knowlodgfo of e^ioxxoo **■ aocsond, olaoo in tbo 

t^ixnbridefo ISTa-fcnxral iSodLonoo Tari^xos, Taad; X. . Jfetof oar 

tsjctitioxx^ ixo ou 4 g|;QSooti«»ctr ^tagkus^ bavo boopx cfoyisod by a 
. OjieJMppanobtriae^ on ooiaaboo in ^oxxrvauE^sxn^ t>bo 

J W-.tnror- stEidId' ' tfrXia" *^w|nx ;tbo jpfxxdno-r' 

. boxx c>f -tbo «« an, 

[ ^ •’tanii it>c9nqi. , of- -nowo«. 'wbon f bad 
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V'ia^ioaat pnbbsbod^'bx. .i^aqc*nnn '«^xno ^woolra bofoano, ' On 
.'ooi^paaio <2neat>icKns* bo drow b;ip3pi€>sil^^ oonolnsibns farom 
r^^IbaNein ]pn»o axxdl IVCaJoxr X>aarwin. 3Cf ibbo xxdeb tio ioa%ro 
-ado^nata 'fbaHiXx^ ir*ost>x*iot>od, t/bo sixso of fcinatilioa^^. wby . 
not; aboiisb boaroditvaxy woaljfcb ? iro^ooast>an^ t?bo 
fut;uro, somo of tboso j>*^^«'Ooaxt> nxi^bt# osc^poot;, t>o soo . 
syntbot;io foods and dxrixj^ca, suob as oooaiarxo and xnoir^ 
3 pbixxo. lEtrUssia w'as t>aryixx^ to inouloato a soion-fcibo ' 
outloolac and babit of t-boxxgfbt, and -viras doixxj^ -xTaluablo 
x'osoajrob 'wox*!*::, osjpooially in ^onotios 5 but; bo xofusod. 
to pnadiot 'wbotlxoxr its fox*xrn of xrxational oxrj^anisation 
'W'ould sixxrv^i'vo ooonomio tosts. .Au^ppixroipr^iatoly foxr a 
31«aboux* i^atborin^, Ixo ixxsistOd tbat tbo soiontiflo man 
is xxsxxally a xnanual -woarlcox-- Tbo lootux^ 'was follow'od 
by a lax:*^o audionoo w'itlx sustainod xntox*ost and* at itO 
oonolusion, olioitod cjuostions, in xrojxly to ono , of 'wlxiob 
ZMCx*. l^oamaard 3ba'W' 'was assux^od tbat bo ^bfar. ^barwy 
-oras not a soiontiflo man. 

ItrEJoai'Xn? additiorxs to tbo I5x-itisb IVTxxsouxn <IBratxxjral ; 
History) inoltxdo tbo follo'win^ — In tbo I>o;pMSU'tanont of . 

Zoolof^y* a sx>ooixnon of tbo Oongfo x*aoo of 1*0 *d I>oxrby*s 
lEIland ( fZVx*xr*of tx-aegr-t-cs dox-ftforms* corxgroZdxr.'XXS')* ono of tbo 
xnost ixn^ox-tant aooossiorxs of moont yoaxrs, bas boon jto- 
ooi-vod f jrom Sir Obaxrlos IMarbbam, Haxrfc. Tbo Oon^o raoo 
ms vory olosoly alliod to tbo tyjxioal I~>ox-by lEilland, fxrom 
"Wost jf\.frioa. Tbo oastoxm x*aco fxoxn tbo I^ado IHInola'vo 
( ^Tcx'ax-oims^xx.fir dox*&«cxxxns gr-x^cxs) is fi^cjuontly xrofonrod. to 
as tbo Oiant JEland ; ixx ^orxoral ixx*ox>oxrtioxxs, bowovoxr, 
tbo X.*ado axximal doos not nvaxrlc.odly oxmo€»d oitboxr tbo 
tyfxioal I>ox"by JBIland ox* tbo Oon^fo fox*m. To tbo 
oollootion of bix^ds bav^o boon addod so'xron oxcanx-jplos of 
tbo .A.ltai Snow' Ooolc ( xxo €M,Zt*3^i.cs%*»y, a laxr,^o 
l^proy bird, about tbo sxzo of a bon Oa^xoroaillio* and ^pcr&y 
all ovox* -witb tbo oxcoojpti on of tlxo bx'oast* -wbiob is TWbito. 
Tboso birds -wor-o jfxxrobasod in Smitbfxold ISfarlcot* a 
lari^o rx.uxnbox* ba-vring; boon im^poxrtod in oold storai^o 
from tlxo .A.ltai IVIoimtains in Oontiral .Asia* 'wboxro tbo 
bird is not unoommon at altitmrdos ovor TTOOO ft. abo'V'O 
soa-lo'V'ol. Otbor s(>ooxos amro fovmd in tbo diffoxront: 
mountain ranj^os of IC^ortbom Asia. Tbo Ooolo^ioal 
l> 0 ]>ax*tmont of tbo :!MIuso\rm. bas roooi'vod a oollootion 
of moro tban -4^00 sp>ooimoxxs of lL>ondon C^Jlay fossils, 
oollootod bod by bod at Ho^nor* Sussomc* by tbo donor* 
IMCxr*, ®3- 31. Vonablos. 

Alzst intox'ostinjg; addition to tixo 3finox*al Oollootion 
in tbo Hritislx IMCmxsoum (lESTatural Histoxry) is a larrig^ 
bloob <130 lb.) of 'Willomito ox*o froim ■» iH*xraxix lc:lin 
ITmxmaoo* ISTo-w J orsoy* s^rooially jprosontod by tbo 
Ho'W Jbxrsoy Zino Oompuatny for domorxstratixx^ tbo :Ckuor- 
osoonoo of minorals in ultra-'violot rays. Tbo p>alo-> 
g^xoon "willomito <sino silioato) is intoxrmixcod "witb 
sno^w— 'W'bito oaloito* jpirxlc rbodoxxito* axxd blaob orystabs 
of fronblinito. XTndor tlxo ixxfLuorxoo of tbo ultcra-* 
'vxolot rays*, tbo 'W'illorxxito sbinos up> 'witb a bril liant 
jgproon aTX<3 tbo caloito 'witb a roso-xrod ^lo'w* ^’jp^oduoiioi^ 
a 'voxy^ strilcixxi^ offoot. .Axxotbor 'valuablo jptosoacxt is 
a lar,[g^o isolatod and doubly toxrnxinatod orystal of 
x^uaxrtK <xo«^-oxy 'WOr^bin^ lb. rooontly oollootod 

on tbo J^ox!* Taxrotsob t'^alloy, Sw^aorland* p>ro- 

laOntCMdl ’ iyy Mir. ,' IsO** .Asborof t,- ' - Tbo X>oi>arti*nont 

of . Hotony b^jas' ^pwa^^^sbsood ‘ '‘.OIOSS' . lagpooimons of Xxxdb - 

tbo , /’<^!iai^io . lojismality in '' -wbiob 
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«Joaacxxxoei 3L.ou«^ixro zxxcadio ixx oefi:i.t>^AJcy 

oollootiiojn. <xi.o'vir ijcx MI>9]pA3rt;i3ri^eii3L^ of Sot^jAn^r) orii 

JKi» “ frioara. Ooo]iiix^ol:^xrk.ovx«i» ** (I'T^O) l^cuse^f . 

*X^H3BC J3iz-oct>ox* of !IhdCot:oor‘olo^ioa.X Ofi^ioo i» iar*.- 

frfko violemLt> * 'W'litirl-w^itiLcl * "wliiola. 3't.z'ooki 'tJbio 
Wc«a(4> jBSjOLcf of X^ootrdorx ox%. IVHoiiaLcfar^r o'V'onJLzx^^ Oo-6- SS2:, 
«. r>c i fields foar loasbo. of X/iao rocsoi-ds of a*o<5or*di3txg 

l>a.aToxac3LOfo3nei oir Aixxy ot/laox* arooordixij;? xxxe>-fcoorolo^ci<:»«»*l 
injBlbx*ixm.oxx't43 fx’oaai ’^ojri.y-wlioro ■wX'fc’hin ^ x'cbcLiTjiei of «.l>oo1> 
SK> axailo£i of OJbLfikxdax^ 03 po»«. Oof- 20» lao laAd 

rocoiATod 02 ooirnjncauoioetfioriLS* of AV'liiofi 74 -vs^oro aa.ooorra- 
X>Ax:alocX *i>y *l3*wpo|^ro.rxxs, etaxd xarx»nLy' ooxxfcxiraLed of-Xxoar 
ATCxl-ULCblxlo ijxfoxfxxAfioax. H^’roro flxo rooorcls aroooivodL it> 
«kp>jg>oa.irei "felx^xti t>lxo distvojrlxebxi.oo racxovod ixox’flxAV'ebrds e^lozx&T 
^it>arAa;|^)x't> farcxolc of sjxxa.ll Avidflx, from, rxosbz* 'V'ioforia. 
Sfaffioxx fo jESus-fcoxx* passixxj^ xxocxr lE^iooadill^'' Oiroxxs a.Txd 
Oxcfoxd C^roxais. Xf f^lxozx ooxxfizx'txod irx f>lxe scxmo lixxo 
'Wlflx dixxxixxxslxod ijrxt>oax.sit;>^. 'l3£kx*o^ra.Txxs oxx flxo fraolc 
difiFojp froxzx -fclxose off if iix slxo'vcrixxs ebxx oddifioxxal voary 
&xxddoix. fa.ll aoxd jrooovoj-y of flxo Ixa.r'oxxxefox* as flxo 
disfurlxaxxoe passed. X71xe>r fexxd fo ooxxfizrrrx flxaf fixe 
plxoxxoxxxerxozx Ixad xxxarx^r of fixe olxa.x*aofex*isfios of axx 
A mexrioaxx forxxado. X>i8fxxrl>axxces of a similar klxxd 
OGGXxrz'ed ixx oflxer* paz'fs of XSlzx^larxd ojo. fixe saxxxe 
oooasioxx, ixx pax-ticxxlax* af l^roxxxley, Kexxf» axxd xxeax* 
XXyflxe, Soxxflxaxxxpfoxx. X<.eooi:*ds slxoixld l>e addressed 
fo fixe Xlireofor, l\Xefeojrolog:ioal Oflioe (IVf.O. 12>, Air 
IMEixxisfry, ISlixxgfSAV’ay, TV'.O.S. 

Xf^'xraMLOJN'ix A.- XIl-AJxrr, professor of axxatoxrxy ixx 
fixe TJTxxivex^ify of fixe 'W'it'W'aforsraxxd, •J'olxaxxxxeslxxxr^, 
Ixas Ixeexx eleofed a oorrespoxxdixxg- xxxeirxlxer of fixe 
Xfaliaxx Xxxsfifxxfe of XXxxxxxarx X*ala30Xxt/olog^y, iFloreixoe, 
ixx reooj^xxifiorx of flieir deep appreoiaf ioxx of fixe 
dlsfixxefioxx Ixe Ixas aelxieved irx flxeir Ixraxxolx of soiexxco-’* 
Txxe xxxexxxlxerslxip of fixe Xrxsfifxxfe is resfriofed fo SO 
Xfaliaxxs axxd SO eonrespoxxdixxg xxxerxxlxers- 

X^Etor*, "W. IE. X>jxr.a-5r xvill g^i\r€» axx address fo fixe 
X^oxxdoxx Eooal fieofioxx of fl»e Ixxsfifxxfe of IVfofals, oxx 
INov. €t, af H 3P.»ar., af flxo Xfoyal fc^oliool of IWLixxes, Soxxflx 
XCexxsixxjgf oxx, £j5-W.7, oxx Tlxe II?lasfie Ooxxfoxxr.’* Erof. 
X>all>y -w'ill deal xviflx Ixis o-vrxx Av^orlc oxx flxo xxxoolxaxxioal 
px’operfies of xxxaferxals. 'X’lxe xxxoefixx|^ is axx operx oxxe» 
for "wlxiolx fiolcefs caxx l>e olxfaixxed oxx applicafioxx fo fixe 
THoxx. Secrefaxy* HVfr. “W*. T. Orifixflxs, c/o *rixe IA4oxid 
H^iolsiel Oo., Efd.» "Vieforia Sfafioxx Hoxxso, Eoxxdoxx, 
S-W.X. 

ni*JBi*!: xreforxrx of fixe lErifislx pafexxf sysfexxx is fixe 
sulxjeof of a reporf 'W'lxicix is fo l>o issuo<l l>y fixe ExifisH. 
^oiexxoe Oxxild xxexcf x^eolc. Eiglifeexx xxxorxflxs a^o fixe 
O-xxild appoixxfed a oozxxxxxiffee fo sfxxdy fixe pxolxlexrxs 
•vrlxiolx arise ixx fHis coxxxxeaeioxx, xxxxder fixe elxaixxxxaxxslxip 
of X>r. W". IKC. Eeeles. *Xlxe xscxexxxlxers of fixe ooxxxxxxiffee 
ixxelxxdcsd. x?rell -Isxxo'wxx ixxArerxfors, xeseaxelx Awrorlcers, 
Ixarxisfers* pafexxf a^exxfs, axxd o:xc-oflioexs of fixe Eafexxf 
Offxoe, aarxd if is xjjtxdersfood flxaf flxey A^rill pxxf fox-x^rard 
alxoxxf dfiffy proposals of a praofieal elxaraofer for fixe 
^eETxexral ixxxproArcsxxxcsxxf of fixe sysfexxx axxd fixe remedy 
of ejNdlsfixx^ axxoxxxaties axxd Ixardslxips^ Xf is xxo'W' f AV'exxfy 

years OJr moare sixxoe fixe iasf e^cfojtxstAre axrxexxdxxxexxf of 
fixe pafexxf la^srs ixx Oa?eaf l^xdfaixx fools plaoe, axxd i^e 
f ixxxe is xxP.dora1fc>fedly ripe feex^ a fflxorofMS^ OAreyrlxaxxlixx,g, 
3Sro. 3OT0> "Voi:*. 


a*; 'if 2^';' 

.ixx, fixe li^lxf of flixe excperlcxxioe .. 'dxiLanbo^. . iilXaf 

perf od:» of flxxs Arifcd faefor to ip.dixsfry-' : 

IMLst. OxBOXf# Xi. IE5Coa«lDOXir^ €>f fixe lOeparfxxxexxf of Xlaxxds^ 
^ erxxsalexxx^ Apvrif es f o poixxf oxxf flxaf fixe e<3xxafioxx 
Ixof-vreexx fixe xxxoxxf lx of A.xaer*^ef axxd fixe IMCoslezacx moxxflx 
of Mlolxarrarrx irx oxxr Oalexxdar of Oxxsforrxs axxd Eesfivals 
<see ^N'^xarcraam, Sepf. 1, p. 234> is irxoorreof. 'X'lxe 
fdoslerrx year l>eixx;g:* di Added ixxfo lutrxar xxxoxxflxs» flxere 
is zxo fixced oorresporxderxce IxefAAreerx fixe Xslarrxie axxd 
lEfoxxxarx oalerxdaxrs . He adds flxaf irx fixe exxjrrerxf year 
fixe Isf Mlxxlxarrarrx oocxxrred orx dxrxxe 13» arxd xxexcf 
year Av-ill fall alxoxxf dxxrxe 7. IMCr. O. A., Sill>ex^rad» of 
Eoresf Side, Eppirx^, also Awrrifes fo poirxf oxxf flxaf irx 
oxxr rxofe orx Ixis correofiorx irx xofererxee fo fixe IMCoslerrx 
year (see USl^-rcraxs, Sex>f- 2©, p. 48i)) it slxoold IxaAre 
l>eerx made elear flxaf fixe rxxaxcirrxxxrrx Airariaf ioxx of 
f AA^erxfy-fAv^o days AAras irx respeof of fixe HHCirxdxr solei*- 
Ixxrxar year orxly, AArlxeareas fixe IVfoslerxx ealerxdar Ajvofl^s 
l>aol£. eleArerx days irx eaolx Olxx-isfiarx year, axxd a A«?^lxoi^ 
year irx flxirfy-flxree Clxristiarx years. Xrx fixe ooorse of 
fixis cyele of flxirfy-flxree years arxy MLoslexrx fesfxAral 
oocxxrs approacirxxafely flxrice irx every morxflx of fixe 
OKrisfiaxx year. 

HVfJBCSsas. Eerxxard Qxraritclx, Efd., 1 1 Oraftoxx Sfreef, 
1, Ixavo Jxxsf pxxlxlislxed Oafaloi^jAxe IN'o. 420 of 

seoorxd-lxaxxd looolcs orx loofarxy, a|i 5 ^rioxxlfxxro, early 
rxxedioirxe arxd sxxrj^ery, foiresfry, frxxif -otxlf ixre, gardens 
axxd ^ardexxirxs, Ixerlxals, rrxodorrx rrxedicirxe, arxd folxacoo. 
Of fixe 1800 Avorlcs listed, rrxarxy are excoeedirxj^ly rare. 
Tlxe cafalos^ixe stxoxxld l>o of ^reaf irxfertssf arxd valixe fo 
lilxrariarxs arxd oflxers. 

A.r‘JE*i-.xovxTiojs»» are irxvifed for fixe follovw'irxjg appoirxt- 

merxfs, orx or before fixe dafes rrxorxfiorxed : A x'esearcK 

assisfarxf arxd derrxorxsfraf or irx ^eolo^y irx fixe XTrxi versify 
of X-eeds— Tlxe Ee^isfrar, Tlxe Orxi verbify, Eee<is 
<3?Xov. S>. A. grj:>efcdxxafe assisfarxf fo feaelx pixy si os ajx<.l 
eleef ro-feolxrxolo^ry af fixe dxxrxior Teclxrxieal Soixool axxd 

fixe Teclxrxical OolleiEce, EarroAV-irx-Exrrrxess Tlxe Xlirec*- 

for of Edxxoafiorx, ToAAntx XXall, EarT:’OAV-irx-X'*xxrxxess 
(IN'ov. 7). At professor of eoorxorjrjios irx fixe XJJ rxiversif y 

of Adelaide Tlxe Agcerxf -Oerxeral for Soxrflx Axxsfralis, 

A.xxsfralia Iloxxse, Sfrarxd, 'W-0.2 (INTov- 20>- A pro- 
fessor of maflxemiaf ios irx fixe University of 'Wosfom 

.Axxsfralici/ T'lie At^erxf -<IjJerxeral for 'W'esferix jArrsfralis, 

11» »frarxd, W.O-2 (l>ec. 18). Adecfnrer in eoonorrd<-s 
and pxxblio adrrxinisfraf iorx in fixe lUeparfmenf of ,A.diilf 

Edrxoafiozx of XUniversify Oolle^e, Hfrilof f inglxarxx 

X<.eefisfrar,XXniversify Oollege, ITiTof f ingjlxarrx. A. X>rapex*H’ 
Comparxy researolx selxolar irx dyeing af fixe XXxrdders- 

field Teelxnioal Oolle^e Tlxe Principal, Teolxrxical 

Oolle^e, Exxddersjaeld- A. jxmior assisfarxf mxder fixe 
XXireoforafe of Eacplosives IE<esearolx of fixe Xfesearol* 

Xleparfmerxf, "WoolAviolx ^Tlxe Olxief Snperirxfeaatderxf , 

Researolx lOeparfmerxf , '’Wool’widx, S.E. 18. 

EarxArrTjiMC. ^Tlxe first serxfeixoe irx fixe flxird par«- 

l^raplx of fixe letter by IMessrs. Abom arxd lOavxdsorx , 
erxfifled X*Ray fifrxdies of .fbe fifmefrxre of Saifs 
A.dsorbed orx CJellrxlose^** irx OftiTAarcnas! of Sept, sa 
<p. 440), sboold read t ** Xrxvesf xfi^fiorxs were matlo 
bofb Awrifb sfardx aarxd "Awriflx oell^xloae irx forrrx ot 

filter papers’ *, , ■ ' , .• ■ v?'- ■ = 



:C<ro^ 3 B:iAX^'xaR St, 


TOT 




ROi036c-:iP;A3ttraj^ ac»4r -tfiwEB X.aE»^^:Br X>J 5 sxQRrr.— -3!zx 

X 01 ? ■ 6 kSk 3 P'fcoxit 3 tl>tec, IMCx^. X>. I^^ek'wl^old dessoxTil^ea 
xa;:ixzaQil>o;i^ of aSoolC'^]pfihixxt 4 .zx^^ not^ jparovloxualy se»oxx "l^y 
£:txxrox>o«MC&isi farom . 'v^ag^T'xoufft looa.lit.xos ixx 'fclxo X^il>yaA 
r>es 03 rfe« ^ , TTlxoso Woxno '\rlsitocl iin. -tlxo ooxxxrso of ti^>vo 
o 3 K:|po<lit>i 03 cxs ixa. 1^23 aarx<l 1337 ^' Stotxo iamLp»le»r)rx€»xxt;s etx 3 .<l. 
l^ot.t>cnry xvox-o also oolloot^oil. Tlxo ol>ioot> of t.li.e o^c- 
jpodiiaojos xpcras t>o oxccuxxixxo ax^olxs^olo^ioal o'v^<loxxo€» witilx 
1 . 1 x 0 ■vio’W of t-lxo olxxoi<lat>ioxi. of t>lxo «>tilxc 3 t.oloi^ioal Ixistiory 
of tilxo curoa» t;o wlxiolx t.lxo*ro cwo x*ofox*orxoos g^oirv^ Ixsolc 
»o far* as t>l 3 to oi^lxtoorxt^lx clyoastvy irx t;lxe> 3 E]!^ 3 rp»t>iariL 
rrkorii.oxrxoia.t.s. *X'lxo x'oolc x^iortxxros ar-o Ixor'o olassiflod 

into fovxrr 4 ^n^o\x{>s s Co-) 13ixslxmao lato j>alsQolit.lxlc ojr 

♦i^ojrly xxoolitlxio ; <^»> lEIairly X-*ilxy arx--— -oar*l y ri.oolit>lriLlo» 

y3i*o<lyrxastlo, arxd Old lErrxoiro ; (c> lVi:id<llo l^iloyarx 

Midcllo and Utat^o IElm]plx*o doivix t>o t>lxo intir*odoot.iorx of 
l.lio oamol irxtio 1 . 1 x 0 l^xxdarx* t>lxai> is, t;lio oajply IMorroitio 
X>«’»T‘iod ; aBMxd (d ) f^omarx, xxxodio'V'al an.d mod-om. ITot* 
(^>) an<l <« 5 > t.lxozro aT*o aroforonoos t.o lL.il>yaixs irx t>lxo 

monxxrrioixts ; for t^lxo lat^tor Ixalf of C« 5 ) t>lxo 
t'x-'iflorxoo of dx*oolt and ZEt.om.aTx ^oog;x*a;E>]xor*s aixd a foxv 
roforotxoos irx txal^i-vo * ZEfist>orios * ; axxd for* <d> 
til*" saxxxo axxtlxox*it:>ios arxd .A.x*al>iarx i^oojg^^rajxlxoxrs. Xrx 
t-lio ar'oas visi tod, of w^lxiolx tlxo jpiotvxros aro Ixoro 
<i<^«c 5 r*ilxod, O'W’orxat slxox^s OTcamjxlos raix^^rx^ from tlxo 
oixi'lit^st to tlxo tlxird jxoriod, nSTxxlclxoila, Zolat ol 

HI a* r»m ad, aixd X^xxx * 3 rasawir OTjcamjxIos from tlxo soooxxd 
tKircl, wlxilo tHoso at Clalaat ol XVislx axxd Alxxx 
Stiliarx aro of tlxo last modorrx i:>orioci- "J^lxo ZKlordofaxx 
j>it*txxi’OS are diilioxilt to date. 

jKAXt.JL.xr OaAwxisro ojp* a ZEi^.*o»Lrx> a OKrucB*, Xrx 

\'olijmo 81 , ]^o. 4 , of tlxo tS'rn,i.t.h9€»T^%€Mfi*%, Jkf 

C^tjHf'cf'ioy’i./sr is roorodxxood for tlxo first t/irrxo a dravc^irxi^ 
an Ixxdiaxx * JKZirxi^,’ Satxxx’ioxxa, a Tirxxxxotxa olxiof irx 
K*lor-ifla irx 1 ^ 64 :. Tlxo dra-wirxjg' xj^’-as oxcooxxtod l>y 

lartcjxios X-orxxoyrxo do IVIor^xxos, -wlxo aooomxJarxiod 
L.ixti<loxxTxi^ro to ufVmc^rioa irx tlxo roigprx of Olxarlos XZ>C. 
>f K*r<^xoo. X-omoyrxo w-as attaolxod to tlxo oxcjpoditxorx 
ixir» ax'tist to zxxaxx tlxo ooast axxd slcotolx tlxo rxatxxros axxd 
dvirollinf^s. A.jxixarorxtly liis aro tlxo first dra'wixxgs 
L»f Irxljaris luxoxvTk to Ixax'o Ixooix Ixroxx^lxt to jKxxroixo. 
i'lur-y xv'oro ropurodmood l>y XZ>o Rry, xvlxo also jxvilx- 
tlxo artistes rxotos, oxxrolxasod froxrx Ixis xvido’w, 
i»i IStH. -A.xxxorx |5 tlxo ]| >xAolislxo<l drax?vixxg 7 s is orxo of 

S»»,t ixT-ioxia irx tlxo aot of -jpxorf orxxxixij^ a cororxxoxxy Ixoforo 
he- M^st oxxt orx axx OTC|>oditiorx a^alrxst Ixis oxxomios, 
'PI It* ooroxrxoxxy, of xvlxxoli t’wo acsooxxrxts aro oxcteuxxt, 
cotjKiMlorl irx ;^art irx soattorizx^ -w^ator toxv-ards Ixis 
fttllovvox-w wlxo sat roxxxxd Ixim irx a oirolo, axxd tlxorx 
I>oixr*irx#? tlxo xvator orx tlxo oixxlxors of a fxro so tlxat Ixis 
eiXf:>rjiios mi^lxt l>o c^iroxxolxod irx lilco xxxarxxxor. Tlxo 
rw>wl\- fxxrlxlxslxod dra'wx.rx^ slxo'ws tlxo olxiof at tlxo 
moirit’Jixt xArlxorx Ixo Ixas corrxixlotod tlxo ooroxxxorxy -witlx 
l><>xvl still irx Ixis Ixarxd. X-«OTXXoyrxo af tor-wards 
8 <^ 5 t.t.lt^<l irx ! 3 Krx|^larxd, jxossilxTy orx aoooxxxxt of Ixoirxjg a 
11 ii| 27 iic>rxot, aixd lixrc^ -wxtlx Stir W'al'tor R.aloi|^lx. It is 
pc>sisil;>ly dxxo -fco Ixis irxdixorxoo tlxat ZEtaloi^rlx'^ OTcjxodi- 
t.ion to V'ir^irxia ixx 1 oarriod arx artist, xvlxoso irx- 
fttrijotiorxs -wor*o ‘V'ory similar to tlxoso jgi-vroix to I^orrxoyrxo 
tvveot.y years Ixoforo. 

i-.:sxTJLiTfc« oar OapaEBJE<KA<x'xoj!7S aroa OAasrorca oar mstae: 

iJaisAsr.- ^Tlro JBdxrxistry of Hoaltlx Ixas rooorxtly issxxod 

arioUior rojxojrt orx oarxoor, doalirxg: witlx tlxo lato rosxrlts 
ol oji^T-atiojcx for oarxoor of tlxo Ixroast, Ixasod xatpioix arx 
ana.ly.'^is X>r. 3^axxot JUarxo-CSlayiporx of 38000 oasos 

ocscui'firxcf. fix. tlxo '^raotioo of i^orxoral Ixosjpltals frx, oi^lxt 
Iboroxx^lxs. JP’-w*-. JIfod, 

61 ). ^rraxx^omozxts 'wox’O rriaado for asoor- 
f tlxo fato of all pauorxts svxlxxarxittod to oporatiorx 

t l>T'c3a8t oaacxoor* assessed O'ver 

1 40 yoars after ■ ogcxesratioix. Tlxe of gExro'Wtli Ixas 

ISTo. 3070, Vor-, 1 . 1 SS 23 


.■ai^UMBiiirerxtly little JjcxOoerxoe orx tlxe sxxoooss or otlxeraHLse,.. 
oat o;ipjerrCtioacau !HSarly o]poratioxx Ixofore tlxo gprowtlx lias ; 
Sjpreaid ' Ixeyoarxd tlxe oorxdrxos of tlxo Ixreast is raexost 
irxx^portarxt. 'V^lxerx -troa-ted at tlxis sta^o tlxe jxear- 
oontaj^e of sorxrixrals to lO years is 73 ; wlxexx tlxe 
disease lias s£>road, tlxo oorres:]porxdixxg; Xxorooxxta^o falls . 
to 13. XTrxfortxxrxatoly, rxot mojco tlxaax Z& l>or corxt of 
tlxo Ixosjxital |GMa^tiorx-ts o]poratod orx aro at tlxis oarly 
stai^o.^ Tlxe xxatxxro of tlxo of>oratiorx jxorfofrrrxedt is also 
-%rory ixrxj^ortarxt, axxd tlxo racU.oal oooratiorx irx-volxrirx^ 
oomfxloto romov^al of tlxo Ixroast aarxd vrxxdorlyirxs tissue 
’W'itlx oloararxoo of tlxo axcilla is igerxerally -to oe jpre- 
forrod- Oorxtrary -to common. Ixoliof, tlxe ipro^nosis 
XM^as not %vorso irx yourxgpor jxorsorxs. Tlxo main Wesson, 
of tlxis rojport is tlxat a * lumjx * in tlxo Ixroast of an 
adult -woman calls for diagnosis and treatment -witlrout 
axroidalxlo delay. If tlxe lxxm|x Ixe rxot carxoerous, tlxe 
anxeioties of tlxe jpatient are relieved ^ if it is oazxoerous, 
delay s^xells disaster, w'lxereas treated Ixy early o]E>era- 
tion tlxo p»ros]|>ects are excoellent. 

RropooiOAi:- SarAarx-r-nr ow •ms: .Ajars*rocraAOXc. An 

investigation of tlxe izxfomxation contained in. 

-I*csom^e leads IF*. A- "Woods to tlxe conclusion tlxat 
■vv^oaltlx and. do not lead, as is so often asserted, 

to idleness, sterility, and degeneracy- On tlxe corx- 
trary, tlxere are good reasons for corxsi dering aristo- 
cracy ^to l>e in nxany wrays sujxerior to tlxe masses of 
marxlnind. Of 633 I3ritislx p>eers in J^-arAse’s JF^etes.rctff^ 
(1331), 33-4; ax*e continuously aristocratic in tlxe direct 
male line of tlxeir family trees to as early as tlxe year 
] 4r60. Old families, tlxen, do rxot Ixecome deore|xit 
Ixecause of tlxeir old age, l>ut in a general xvay families 
tlxat once ao4g[uire Ixiglx social x.iosition retain fixe Ixiglx 
level. Tlxe autlxor analyses tlxe causes -wliiolx contri- 
l>u-te to tlxis Ixiologioal stalxility : a-nxl>itioxx, oaj>a.oity 
for ad vancemont, farrxily jxride, marriage in tlxe same 
social stratuTxrx, desire to leave lxeix*s, and so on, any 
or all of wlxiolx xxxay l>e ixxgredients in tlxe Ixiologioal 
inlxex*itance of tlxo fanxilies concerned (-*7" o«.«r- 
Sejxtemlxer 1338). 

ZKxBamiL.XQ JVlAaxs M:xjj:..xds. A- H. Orotlx descrilxes a 

very umxsual case of fexrtility irx a mxxle in tlxe Sejx-tenxlxer 
issue of tlxe ,7'o'5UirvxoZ oj' , In 1330 a fenxale 

mule, tlxen tw-enty years of age, -was jrejported to Ixave 
given Ixirtlx to a live female o£fs]xring sired %>y a Jaolc.. 
Tlxe txv'O anxnxals 'were seqxxired for olxseTrvation l>y 
tlxe AgxHtculture Oollege of 'Texcas. Tixe colt develoj>ed 
into a dark l>ay mule slxowring no more oJxarao-fcex^s of 
sire tlxan an ordinai*y xxxule. Tlxe jxax-ent, •'* Old lateck,** 
xwss mated unsuccessfully to a jack in 1331, Ixut 
successfully to a Ixay saddle stallion in 1333, tlxe xresuit 
Ixeing a l>ay stallion colt in almost every re>8£>eot like 
Ills sire- Tlxis aninxal Ixas develojxed into a nicely 
Ixalanced Ixorso of saddle tyjxe, of x*enxarkal>le in,telli- 
genoe, l>ut slxowing a mule clxaracteristic in Ixis dislike 
to cross streaxTxs and ditolxes. !S[e Ixsus Ixeen mated 
'witli several xxxares, one of 'wlxiclx 'produced a Ixay stxxd 
foasil. Tlxe original nxare xxxxxle Ixas, since tlxe. Ixirtlx of 
kor second foal, l>een xrxated on several occasions wrltlx 
Jacks, l>ut Ixas Ixad no furtlxer progeny, nor Ixas success 
attended tlxe xxxatxng of tlxe older colt -witlx staOions, 
;iaoks, or Ixez* Ixalf-lxrotlxor. A second ooxninuxxication. 
In tlxe same joxxmal xreoords tlxe Ixirtlx exf a sxxre- 
enoxxglx ** foal of a mare mxxle, sired Ixy a iao^, in 
Zl>9'el>raska. Tlxe mare Ixas Ixeen Ibred IxaclK: to tlxe same 
jack, and is Ixelieved to Ixe agaixi in fOal. 

- Tmc o» ^An analysis 

\of tHe ixresent-day distr^lxutipn >c»f iKreeds of slxeep in 
, tkie Rjdtisix Isles Ixas led JT- j 6S., Ii^xclxdls to some interest- 
.ing conolxxsicwii;xs. r^>ga»t'ding- -tlwie, c^inxatxc conditions Ixest 
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£lt;^t«»dL fox* CMBkcdht %»reodt 

l>ox* 192S)u Itj is sssuxxxsct ' tiliat; to., ocuso of ^beoip, . 

.CUB sqrooxi.|^i> wilcf sjcoxias^lai^ ' of 4E»sci|;Kt ^rooo! 

or sj>oeioa is , rolto^odl -fco cun. o]»t>ixxx\xt3ai soxrios of <s*xvix*oix- 
xinen-t^ol oorndil^ioos* «o t>H€«*o liss ooixio to feo ao. 

«k»soolctt;ioxi. of dlofiniitio wit>l3. <lo#to.iti© oo-vixoii.- , 

xoozxfs, iBumci t/luo sooooss of sl:i.oo]p-l7:^eclixi4^ in-volvoo t>lxo 
oolt>i'v'ot>ioxx of ‘ t^o ' suit^ckl^lo tiynpo for |>art>tool«br loca,l 
oonciifioTiLS. rinnioso ooxxclit^ioxiis cam Oc ciofimoci for 
]lBtrii/isH l^roocfa of sHoop. comsidorir^ fo^ofchor 

toxmf^oratimro axxd raimfall, it> may 1^© oomsiclorod fhat* 
t/lio xri.ost> smita'ble climatiio omviromxmomti for tiro l^o-wm 
l>roo<fa is a xmomtlily' rainfall of 2 imofios or loss from 
al>omt^ IFobmary t>o Jmmo, %%ri-fcli. a moan. l/omi>orat>mr© of 
jntot> loss tilxam ST'* jP’. for Jammary amci. ITofemary ; for 
t>lxc» lo'sdamd long -wools, t;!:!© rainfall may ris© tio al>oi-i.t; 

indios •wit>H t>li© same t-emjjeratnr© condifioxxs ; 
■^wmil© for t>li© monxjit/ain and mioorland till© 

xnostr snitarl>l© nxont>Hs for laxnl»ing are t>lios© dnring 
'wliieH .t>Jh&© :£lgnre8 for rainfall and t.emx>erat>nre mos-fc 
closely , ,ai;>p>roaoH 3 incites and 40® IT. resj>eofci-vely. 
It> can also l>o said t.fkat> generally t>l»e l>reeds -wlricli 
are most^ -widely dist/ribnted in alt>i t>nde are t-lnos© 
w^hiclx can -wi-tlistiand t-li© groat^er ni.iml>er of rainy 
days. 

SnAXJL.o-w-'WA.rrEja .A.i'amroje^OA or* Hawaxx. ^Tlxe 

lat>e IProf. .A.. 3E2- Veridll (1830 — 192G), of Yale, sj^ent 
tilxe lasf f-wo years of His life in Hawaii and devoted 
.mnclx of His fixn© t>o collecting on tHe reefs. XXis 
inctomj^lete j>ap>er on tH© Haw-aiian ALntHozoa Has 
Heen jn'cipared for j^nHli cation as JEJ^dZe^ **ri. 4P (1028) 
of tH© Hemic© H. HisHop Mlnsenm, Honolnln, Hy 
Hrof. O- JHT. ISdmondson. Oorgonians and Ai.lcyonao©a 
appear to He almost laclcing in sHallow water and 
on tH© coral reefs of Hawaii, altHongH HotH groups 
are aHnndantl;;^ represented around tH© Polynesian, 
islands. .A. tHin, encrusting, soft Ah.lcyonacean, re- 
ferred to a new- genus ^S'^rooZ/i^eZea, and species ^ of 
and JS7upZ ^a?m t/ra of proHaHle IKawaiian 
origin are doscriHed. THirteen ne-w species of Actini-' 
aria, tHree new 2SoantHids, and two ne-w .AntipatHes 
are also descriHed. One of tli© Actiniaria is JStxffctrti-ct 
-wHi oH is carried aHout cts a conunexxsal 

xn tHe oHelee of two species of small craHs 

i^JSdCeiVicx,) ^esseZaZa and JPoZycZcoZxis €ytjc^iuZi{ferct. Prof- 
Hdmondson confirms I>r. Horrarlaile’s statement 
tHat -wHen tHe actinians are removed tHe oraH immedi- 
ately }->lclcs tHem xip again, and He also states tHat 
-wHcwn m-iigrrasccms (actinians of very ‘different 

coloxrr and appearance) -were provided, tHe craH 
seized tHem and cairried tHem aHout evexx wHen tHey 
-were muoH too large- Prof. Yerrill w-as apparently 
not aw-aze tHat tHe anexnone -wHicH He descriHed as 
jou-fimaa? Had Heen referred Hy Pxof- I>uerden 
in 1003 to tHe genus B'u.irhodieojf^^iB ^ 


^B/fxooxsrirxs MonnuscA s*ao]vi: Pnom:x>A. PHe mono- 

d^apH on “ PHe IVlollizscan Pauna of tlie Alum IStlixff 
Oroup of Plorida,’* Hy dulia Oardiner, to wHicH 
at-t>ention Has already been directed (NA‘rmBfc®5, dan. 
22, 102T), Has now H<^n completed Hy tHo publication 
of a HftH part (iC7.jSf- G^coZ. Swr^. ,* J^irof99»irorh€MZ JF^ct/pesr ^ 
142 3E)- PHis contains tH© aocozmt of tH© Pellinacea, 
iSolenaoea, JMLactraoea, IMyacea, and on© Hracliiopod 
(X>«soim^c<sr aZcZr^cZi-'Z, n. sp. ). PHe Aluzn Hluff group 
escHibited conditions of unstable tempcratzrre > and 
marlced an ©pocH exceptionally favourable to tHe 
recording of environmen-tal oHangcss in a sHifting and 
developing xnollusean fauna. 


.SoxT-nx AjrxuoAisr Onic^roiNrs AJBXn CJtaxrois' PKVx 4 >oisxnr. 
- — ^A series of HoutH Afx*ican oHitons collected by 
X.4eut.-Ck>l. Puxrtoxx Hsi.^ve now been described by IMEr, 
^ AsHby, wHo appends a Ixis^ of tHe Icxi^wn forto^ 

■ ■]No..aov0* ..vWi:*./ .•> 


fro3m -tHat region <Proe. JkteUac. iSToo.' Xomd., ‘voH IS). 
HColding tHat tHe discovery of tHe fossil foarxn JPro^- 
cA.«:zom Has largely remo-ved difficulties tHat faced 
systematists -wHexr dealing witH tHe classification of 
tHe gznup. tHe autHor considers tHat tHe pHyla -^oan- 
tHooHitomLidse and X.*epidopleurid«e ^ were developed 
along parallel lines firom tHe palaeozbic stocH Hr wtocH 
tHe ixxsertlon plate is absent, and tHat it is t^Herrefore 
desiraHle tHat tHe X^pidopleuxridas sHould not He im.- 
oluded under tHe suHorder KoplaoopHora but' sHpuld 
form tHe most primitive family \mder tHe suborder 
OHi tonina. 

l\fxrrrAasrrrs oxr c&*A'orjF/&*x*-€ JL^ . Aro-und 

tbis plant, a classic in tHe study of mutation, a vast 
literature Has arisen -wHicH may somewhat oHscure tH© 
salient facts from all but tHe sp€»cialist student. Prob- 
ably all stxidents of genetics will tHex-^^for© find xxseful a. 
bx-ief analysis of tHe different typcss of xnutsnts in tbi.s 
plant, wHicH is ^^ublisHed Hy PLugo de Vries and II,, 
Oa-tes in tHe JSTcifcsrcZH*. jf-ilr 'iTU^%e.k;Piv9 

Perer&umfirsZe^rc, AT, 2TG-28G, 1028. PHo acooixrit, in 

illxxstratod by pHotogra^Hs of some of tHe main ty^>0s, 
taken l>y Prof. Oates xn tlxe exx>ei*ixn©ntal gartien at 
Putteren. Seven primsry mutants are described ; all 
are trisomic, tHat is, tHey Have tHe nomial 14 cHroxx^o- 
somes, T from eacH gamete, and tHen in eacH case tH<*y 
Have one extra, brxt it is assixmed tHat in eacH case it i.s 
a different one of tHe seven cHromosornos tliat is tli u.s 
doubled, and tHat tHis fact is closely connected -witli 
tHe di:fferen.t cliaracters of tHe nxutant. PHree otlier 
trisoxnic mutants arisixxg from C3E7. JI^ct,'tnarcA:-£€xrtci- ar<» 
kno-wn as accessory mntants because tHey arise rnoiH^ 
frecjuently (up to 0 per cent of tHo progeny) from 
certain primary mutants ; on tHe otlior Hand, tli<’>s#^ 
accessory xxxutants never give rise to tHe px'imary 
mutants. PHen tHere are tHe well-krrowxx polyi>loicl 
mutants, wltH xxvultiple sets (21 or 28) of oHrornosoitjes. 
One of tHese, gives rise to a number of 

secondary mutants. WHilst in tHe primary mutants 
tHe pollen is normal and tHe extra cHrorrxosomo iw 
cax*x*ied only in a propoi*tlon of tHe ovules, in certain 
Homozygotic mutants botH pollen and ovules carry tli<* 
same Hex*editaiy cHaracters- PH us froxxx unstable lialf- 
mutants of tHis type, by ordinary IVfendelian segre-j^a- 
tion, 2S i>er cent of stable isogarrnc mutaxxts arc oi>- 
tained and 26 per cent of empty seeds. 

OXSXCASXCS 03 B* rrXtXH PASX>BXSaJEC.V. iS'psctoZ 

JN'umber ITS of tHe Agricultural ^Experiment station 
of tHe IVfioHigan State College, issued JTun© 1028, coti- 
tains a useful survey, Hy C- itV. Pennett, of tHe disoasos 
of tHe raspberry. PHis plant is cultivated to a c<jn- 
siderable extent in IMLicHigan, wHere tHere are proHably 
10,000 acres und€»r oultivation-jwitlr tHis fruit, so tUat 
■witH a large numHer of varieties grown in close fxrox- 
imity, valuable experieno© must Have been gained of 
most of tHe pests encoun-tered dirring tHe cultivation 
of tlris fruit. Several varieties of virus disease ai^ 
recorded. PHese Have so far usrrally been gron|>e4 
togetHer under tHe term of * yello-ws,* but Permett <li»- 
tinguisHes between * curl,* * mosaic,* and * streak ’ ; of 
tHese, * mosaic * seems tHe most common. Por all of 
tHem control seems rowtricted to roguing,* witli pre- 
vention of apHis ixrfestatxon. Pypical o3rown-g«ll it* 
descriHed for raspberry, also a rust, an antHracnc>He, » 
wilt, pow-deiy mildcrw, and a HligHt of tHo carx© and 
another of the spur. A lesf-spot is desoribed. Hot »** 
usual is of little economic importance.. vai'iot-i^ 

of raspberry seem to act as candors bf virus 
wHioH do them little HOrm, Hnt produce serious dama^® 
when they spread to the black vazietiee. PHe 
toms of -these various diseases are described, and tne 
causal organism dednc»d, eaecept of course for v-iro 
diseascsi. Probably the Msisgurntf^anpoQT of the rasr»i>drry 



700 


XiS'oVmaaBKXt 10283 


XJXtJS 


atkooj^ a veedotan'fc andodenociLis ^c»mus otlbcnas' 

■ttva o^-fc «U3^ -o«kjr1^ toeriod auci<3. oozitKizrixes iiEi.'feo 

of leckf '^xicl tino ctacillaksry 1>uc]. <!Nr^rci7aEua:« 

^ol. 3p. '^ax3t; X3!2r'7>» O3 e:Pf14buLiil 0 'wlx^r xxicftxi.3r of 

c3J«He«fc)a«9» os^l^r iXo ,»ea:^oiaJsi XiAanro wbt^cfcolcingg 

t>Ko jy^osuosMo: 4BilrkOO't>B of lilio c my areoti 3roeitar*j» 00 . 008 . 

'JB^:Brmcy^et. ov* oxsr X(x]ri:x.x>r2irci 

3/LjxrriBXtJLAs:^* Tlno X>o>^>oirt>xi(iOi:it> of ISoioxi4>i£Lo oxkX Xu- 

ciiierfcxricikl XH.osOEi.roli lisus x^ooozit.ly^ ii^oodL «b JS'tJt4>ldL4.‘rh0 
CNo. 3) \>y K- IE3- ojci t>lxo 

effooto of TOoiotroro olicun^^os on li^iaildizi^ xo£ktoiri«bl3 . 
X>i8izit>ei£pra.fi.ozi. of na.ci.t>oxria.l xrxGuy OGouir f.li3roTa^ln ;wr&'fc<€>z’ 
csTi'fco««ii 5 info oliomiool ooxnl>inakf ion -w^ifli oorfcbiri oon- 
«fifuLOaato, socla. ao limo foxnned clixx*in£? flao i^xixxi^ of a. 
l>rioJc or file mckde from ela.y' -wiflri a. oliauHc oorifenf . 

Tlie effeof of froaf is a.lso -uLtidler izi'V'esfi^a.f ion, l>n-fc if is 
ixnLOorfa.in 'W'Jtieflier f lie freeasin^ of w-ef sione in !Hln^la.nd 
i« resi>onsil>le for mncli €5l.a.ma.^e. Oonsidomlile cloooy 
may lie oonsod a-f fixe Jnnefion of f-w-o Icinds of maforial 
l>>r file solnfion of some oonsfifnenf of one layer 
followed l>y ifs orysfalHsafion in file oflxer. !Ouildinj^ 
jiiaforials f re<it.*enf ly csonfain * sorlied * -wafer -wliioli is 
ill a -oondition infermediafe liefw-een flie wafer of 
<^*li<*riiioal eomliinafion and *■ free * -water, and flie r€Me 
j>iay«>d t>y snoli -wafer is l>ein^ oarefnily sfndied. 'X'lie 
M<#rf>fion of nioisfnre eanses an eicpiansion of flie 
Toat.r^i'ial, -wJiieli is follo-wod liy a eontraxsfion wlien flie 
l^omidity of file air deoreases. Oonsideralile strains 
ai-e flms set nji and failures may oeenr, at 

t>i<* junotion of materials lia-ving different moisture 
t* I jai isions . 

yVi^ XOjVsmY Simxr-KJsrxTTiwc Xf rcsiST-ifLisroic. 

A form of selc-niiijm rosistanoe, sliowinjiy lieliaxrionr 
«tT)a.lo|j;oijis to fliaf of flie ordinary selenium ooll, is 
-i-ilied lt>y IProf. T.^a-voro -AmaKlviziasi in flie 
clt l/ci. ^cctcJuZ*iTyi.xct. ete^Zl€! #S'c!?*enje^ dLis.IV 

lU»l<><^rhct for X030 (recsenfly reoeived). Xf is jir-ejiiarod 
Hy inoorjioraf in|E? gra^iliife -nniformly in flie fns€3d 
weit'iiiiim, and s].>Vea<iin^ flio mixrfnre in a layer on a 
sfrif-i of steatite. T?wo jiarallel mefallie wires, 
it\itinf 5 flio jioles or eleofrodes of flie oell, may l>e 
I lijglifly on to file layer, and if one of f liese 
V><* lixed, movement of flio oflier in one direction or 
tlu‘ otlier -will increase or dirninisli flie resistance of 
flic- 

K.avi»Troi!T >Si.Xirjo ^3 Cicjb«’Oxs’ .Al. jimcess desorilned liy 

<3<‘oi*j^es Olaiide in flie issue of <!7ow^ea» rendT-cs of flie 
A.eademy of jScionoes for Oof- B seems lilcely to 
rtuUco Icrypfon and xenon avaxlalile in relatively lar^e 
qiin Tit i ties. Xf ai>i>ears fliaf flie 4 ^reaf difUcnlfy en- 

conotexxid liiflierfo in flieir ;[>rejparafion -witli ordinary 
liquid air ^planf lias l>een fliaf instead of remaining 
ciiM>t<»lved in flie liif^lier lioilinj^ ^arfs of flie liqinefxed 
oxyfjTcn, fliey -were largely carried away meolianically in 
t.lif Mf>ray formed in fractionation- J^C- Olande fliere- 
foit' |>rop»oses to feed, flie lic|^nid oxy^gen info flio f oi> of 
a of rectifying column, -wlitiro flie asoendin|^ 

vuf»c»vjir is waslied flioroneflily l>y descending liqinid, 
witli the resnlf fliaf flie small cjnanfify of lionid fliaf 
ult itiiafely rea die s flie lioffom is now noli in trie liea-vy 
eor»^l>o]rienfs- Tliis is drawn o:0c, and ifs terypfon and 
content raised from one jiarf in a flionsand to 
twc» 3 )arfs in .a J^tmdred, l>y removal of narf of flie 
oxycrojx lay cotnlmBfion wifli liydroeren s flie residual 
ea.8 isi tlien albsdrlied on silica and fracsfionafed, yield- . 

almost lialf of ‘^i.e Xcry^pfon and xenon fnaf was 
pn^«t'iiLf in file air ori^fnally faJsen info. liigLnofior- 

feature of flio 'now fliat existing 

jnaehinory is readily adanfed -fo include if, 'and IkC.- 
estimates fftiaf a l>is insfallafion* suoli as fliaf 
HtJTilogpne, wrXkicii nses 3CK>0 oubio mefrea of air xier 
four, could 3 pgK»<Xaoe savcKral fens of lifxes of Icrypfon 

No. 


'^as'' in^ su day^s .worlcisk^, and al;>ouf ono^f^nfli^ fins 
-of xenon- v 

- . XLrmntCfxxra- .AjB:EU>r;fa;]9na: Roirms.-^ — JUx am^mar;:^ of an 
^^Xmerioan rex>orf on flie ai>]^licafions of" lixlii^nj^ for 
vario-us novel -jpurjioses is ^ven in file 

JE?n^*i«eer for 3e}pfeml>er and Ocfol>er. Xn flie XTnifed 
States fliere are aliouf BOOO miles of air routes .w-Iiioili 
are ij^rovided 'W’ifli lieacon li^lifs not more flian lO milcMS ^ 
a^arf , and illuminated infermediafe landing; delds 30 
miles aptarf. 'X'lie Oeaoon lii^lifs are erected on steel 
fow-ers aOouf 70 feet lii^li, at flie liases of w^liicli are 
olirome yello-w arro-ws && feet lon^ -wliioli indicate flie 
line of dig^lif . Xf*or daytime idenfidoafion file numOer 

of file lieacon is |>ainfed in lilaolc on flie arrow-. "X'lie 
lieacon develops a l>eam flie infensif y of -wlxicli is aliouf 
f-wo million oandle-p>ow-er. Xts axis is elevated aliouf 
f-wo dei^rees aOove flie liorisonfal and if malces ^x 
revolutions p>er minute- Tlie 'infermediafe landing 
fields usually liave f-wo landing^ sfripis at ri^Hf ang^les 
fo one anoflier, oacli of fliem l>ein|^ aliouf 600 f^ef vride 
and 2000 feet lon^- Tlie lioundaries of file landing; 
sfripis are marlced out l>y w-liif e lampis 5 i^reen li^df® 
marie, flie favouralile apioroaclies, and lamps in red 
{;^lol>os are mounted on all nei^lil>ourin|^ ol>sf ructions. 
Successful expierimenf s have heen made on controlling 
landing; field floodltja;lifs hy switclies actuated eiflier 
hy the noise of the aeroplane or hy a -whistle of dis- 
tinctive tone sounded from fixe aeroplane- A.rfidcial 
li^Jrxfin^ of areas devoted fo recreational purposes is 
no-w extensively used, and if seems |p>rohahle that hase- 
hall -will soon he played at rxig^hf time under arfidcsial 
lil^hfing;- Under w-afer lamps have heen used for 
studying tropical marine life ofiP the coast of XXa'ifi. 
Oofh clear and coloure<l lamps -w-ere -used, and the 
po-wex* of lii^hf fo attract certain Icinds of fish ^was 
demonstrated. In agrxTLOulfure the attract ion that lij^hf 
lias for certain insect pests has heen utilised in luring; 
them fo destruction. 

JMotrioisirs ox XCT^xormoisrs Or>i.sxs. ^XThere is a wide- 

spread fc»elins that fixe investii^afions of the motion of 
slo-w electrons in g;asos -which have heen made in the 
X^leotrical Uahoratory at Oxford are inoo.mpatihle 
-with other experiments liavin^ a similar aim -w-hich 
have heen performcsd else-wliere, and a recent state- 
ment to this effect has draw-n tlie reply from X^of. JT- 
S. 'To'wnsend -which appears in pp- 611-623 of -vol. 120 
of the JProceed^n^s oj" f/te JR.cyycdL tSod^j^^ Theire is no 
douht that some of the advex'se criticisxns that have 
heen levelled ag^ai ns t his w-orls; -would not have 
heen made if his p>ostula'tes and results had heen more 
carefully exaxxxined. Xn other ins-feanoes, the issue is 
less clear, hut exuite apaxt from controversial points, 
X»rof. "Tow-nsend^s contrihutlons to the suhieot are un- 
ipuestiorxahly fundamentally imp>ox-tant. To mention . 
only t-wo results, it has heen established hy him, or 
under his direction, that the collisioxxs of slo-w electrons 
-w-itlx molecules exre almost perfectly elastic if ,no oua n - 
tiscHl transitions are excited in the interaction, and also 
that the mean free path of an electron depends upon , 
its velocity of agitation. A^oin, as he points out, his 
w^orlc has heen accepted as hein« of importance by the 
oompilears of many of the standard text-hoolcs on the . , 
eleotrioal properties of ^ases, particularly in its rela-i . 
tion to sparlcmg; potentials 5 nor is tlxere really any^ 
indication that the usefulness of his conceptions .«s ^ 
exhausted, since in at least t-wo recent h^stances, to 
-which he does not refer, they have been '*-applie*«i writh 
conspicuous success to fresh problems »n g$aseons con- 

ducts oh by X>r« X. T*angro xxxr and XX. XiCott-Smxtsh to 

the action. of a rhasnetic held upon, the mercury arc, 
.and by IProf, 3EC. T. Oompton and IP. AX. XMEorse -to the 
theory of the so-called noraehsl. catbode fall of potential 
fh a cold ^Xeisslear'-dfaohnxrap^j • ,v 
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''HJK ciAxxxuoJ. xx3LOotiixxiS o£ -fclat© ]33rujB»€»la XkxL8i>it>iat> XrxtiOir'- 

0 X 1 Sojp-fc- IS fifcxic3L ISp aurxdl %>y ixivitiOrtrioo of t.lx€» Ol>or*- 
l>or’|g«ojrmoist>oxr« X>x‘- ^dearxckxxez*. ifclrxo j>x*o<5oe<iixi|^ t>ool!C 
olcMOo ixi t;.]rxo X*®<bi<>o ^«fcllo cfoe Ooritgr^s of -fclio * ^•r'osso * 
^ac}iLil>i^loxi.« X>ol€90«.t>os of ». nxix'rxtxex* of irxs-fcito't-io'rxa ixi 
<U£Eo3roxxib oo/rf^s of^ttio vv^orlci, ixit>oxros-fcc5ci in 

fuid. ■k>il>llogfretp*l:ULca.l Txiol>l::xo<is* -woiro jpx-oseri-fc- Tlxo 
3oic»rxoo X-#il>T-«»xry, SovLt>li Klon.<siTX^tiorx» xv^fes roi:>x*osoxitiocl 
t^y X>jr, 65 . O, X 5 x-a»cifoarci. 

Tb-O Tnrooo€»<iiri.^s woro j>x*o«iciocl ovox* by X^of- -A_. IB*. O- 
X^oliaarop of t>lxo Xrriix>or*ia.l Oollo|?o of iSoioTxoo, Sootib XCoxx- 
sio^^foxx. Xrx Xiis iriLt.troci\xot.oxry «bciclross, X*rof. X*oll«,rcf, 
x-ovio-wiaoL^ -fcbo ori 5 e»,ri.isa.t>ioo of -tbe Ixxtox'rxafc-fc.iorxa.l 
XnL8t>xt>ot:>o, si-oj^j^os-fco^ tvliaxt; a- coxit>ral dao^btor* biblio- 
^xrap>jpbi.ool aooiol^y sboxxld f>e» fox'onoci in e^kob ooxmfijry 
xrx ovdoar ■fcba.'fc in.divi<ixials coxcl ins<iit.ot>ion.a inf>OT'o»'tvc»d 
in biblio^^T'jafc.fxlxy and biblio^raj^ixioal xn.ot>bods xnii^bt; 
booozn^ mom box's of tiXioii- xxat>ioxxal sooiot>y, arxci in- 
st^axxooo -fcbo roooxxf- f ox‘xxxat:.ioxx ixx X-.on.<JloTX of -fcbo Bxxt>isb 
Sooiot>y of Iix’fcoamaf.ioixal IXiblio^srrajxby (J3x*i-fcisb fiSootiioxx 
of -t>bo Ixxs-fci-fcxxt* Ixi.t.or*xxat>ionaJ do XJiblio^fajplxio). 

X*jrof. X*ollax*d "tboxx ixjroooodod -fco ixxdioat>o tbo xxossiblo 
xrolatvion of “feboso sooiot>ios t>o tibx^ ixxs-fci-t>Txi> Ixxl>orxxaf.ioxxol 
do 13ibliograj>bio fox* t>bo pxxx-jxoao of socxxrirxg ixxtoir-* 
national xnxiforxxxitiy of biblioj^x-a^jldoal xxxotrbod axxd fbo 
a|op»lxoat>ioxx of -febo vmivoT'sal dooimal olassifioatioxx 
-wbiob bad boon so bij^bly dovolop>od by t>bo Xixstitixxti. 
XXo box>od tibafj by «\xob xmoans fbo o3sct>onsivo biit> w^as-fco- 
fixJL oxxojrjgy oxcjxondod xxpoix t>bo irxxxxxnxoxrablo biblio- 
fi^ajpbios at> i>aposoxxt:; j^xxbbsbod xxjxoxx alxxxostj oirory 
branob of loambxg, axxd ixx xxxany ixxstiarxocss xxt>ilisixxs^ 
oxct;xraoxrdinax*y and xisoloss nxot>bods of »xxbjoot> rraa-fc-tor 
jr’ofor'onoop xxxi^bt> bo diroot-od ixxtio ±>kx& j> 3 rod no t>i on. of 
bibliog^a]pbios xxsofxally indoxcod t;bo simixlo and 

xxjtxixroxrsal systoxn. advooatod b;^ fibo Ins'bi'fcxxti-^ Ixx t>bo bold 
of Hoioxxoo »omo of fboso biblioi^afxbios^ xxxi|rfrit. iroi>laoo 
■fcbo Xnfoxrnatioxxal Oat^alo^i^xo of 65<5iont>ifio X^itorafxnro, 
■tbo oossafxon of -wliiob 'W'as a f^xroa-fc loss t>o soionoo. 

X*rof . X^ollard x^oinfod oxi.t> t^bat; t>bo CI>p>t;ioal Sooiofy 
of X-ondon. 'wras tbo brsfr soiorxfxbo sooiofy in XSn^laxxd 
■fco .adoj[^fc fcboso nxofcbods for indorscirxj? ifcs 

If all soioxxfcifio sooiofcios aiH^rood fco aofc in fcbo samo 
■uuxiforxn. mannor, axxd fcboso sovoral ixxdoxcos xvoro ool- 
loofcod and ^-nblisbod as syxooifio bibliograj^bios by -tbo 
ooxxfcral body or Xxxsfcifcnfc Infcontxafcional do ;Oiblio- 
jgrajpbiOp aooixrafco and dofcailod roforonoos fco soionfcifio 
lifcorafcxxro ■woxdd bo i>rodn.ood -wifcb nxaxcixxxxxm oooxxoxxxy 
and mixximxxxn off orfc- Snob an infconxafcional orgaxxisa- 
fcion for soionfcifio bfcorafcxxro, if ifc ovor oamo abo-nfc, 
xni^bfc bo oac-fcondod fco all fiolds of infcolloofcxial aofcivifcy, 
and a ^is^'o^'fcio xnaobino oonld bo osfcablisbod fco inxlo^ 
fcbo -world^s rajxidly inoroasin^ mass of lifcorafcxxro. Tlxis 
■was nofc an ixnnossibilifcy, for xfc oxxly rocjnirod oonoox-fcod 
aofcion, finanoxal snx>p>orfcp and fcbo xxso of fcbo fxo-worfnl 
bibliojgprajxbioal fcoois ■wbiob bad boon offorod fco fcbo 


■world by fcbo Xxxsfcifcnfc for fcbo lasfc fcwoxxfcy^fcbroo 

yoara. 

'X'bo xnorxxini^ of fcbo brsfc day xnras oooxxjpiod by fcbo 
b-usinoss of fcbo Oonnoilp and in fcbo affcox*nooxx -tbo xnoofc'- 
in|^ of fcbo Ooxnxnissioxx do la Olassifioafcion X>ooixxxalo 
was bold. Tbo fnnofcion of fcbis ixxxjporfcanfc comxxxission 
or ooxxxrxxifcfcoo of fcbo Xnsfcifcnfc is jxrxnoij>ally oonoomocl 
wifcb fcbo noriodioal ro vision of fcbo doolxnal olai^iboa- 
fcion* ■w'biob by fcbo aid of xnany oollaboxrafcox^ in diflor- 
onfc i>arfcs of fcbo w'orld is ably oondnofcod b^ 3SX- I>onls:oi' 
I>nyvis, of X>ovonfcor. X>xxrin^ fcbo disonssxoxx n^{>on fcbo 
no-w^ odifcion of fcbo OlassifioafclOxx X>ooixnalo XXxxivoxTsolio, 
nowr ixx OOUJ7SO of |xro][[>arafcion* ifc ■was sfcafcod fcbafc fcbo 
fcxoionoo I^ibrary -was jxrojxarin^ an IH!n^lisb Indosc* fclx«» 
O-omxan Ooxxxxxxifcfcoo bad dooidod nj^xon a Oorxnan 
fcraxxslafcxon of fcbo worb* and fcbafc in Oa&ooboslovabia 
a translation bad alroady boon sfcax*fcod- j 

On fcbo follow^in^^ day fcbo assoxnbly* oonsisfcinj^ of eill 
xnonxbors of fclxo Xnsfcifcxxfc axxd nxxxnox*ons dolo^afcos, ooxij^- 
vonod fcrO roooivo xojxorfcs and bold disonssions dnrixx^ 
■wbicb xxxany intox^astin^ aofci^vifcios w'oro bronjBjbfc -t.<x 
li^bfc. Xn fxarfcionlar, X>r. IfXixofc, of Xlrnssols* is jxrodxx<5- 
in^ by fcbo bolj> of collaborator's an oxfconsivo biblio- 
grajxby of donfcisfcry. Ozocboslo vabia gavo ovidorxeo 
of fcbo ap>xxlioafcion of fcbo in^box'nafcional docixnal olassifi- 
oafcion ixx xxxany dix^octioxis. .A. xroxxxarbablo foafcnro of 
fcboso doliborafcioxxs -was fcbo -nnaxiimous fcribnfco ixaiti 
by a xxxxxnbor of rofxrosonfcafcivos of varions xxxnxxic-.ijxal 
bodios fco fcbo ^x*oafc xifcilifcy of fc-btx infcornafcioxxal classifl - 
oafcion for fcbo oflioioxxfc axxd x'-aj-xid solocfc-ion of aii>' 
ro<^nix*od dofcail from xnnxxicijpal arobivos, a vory sovoro 
fcosfc of jxraofcioal nfcilifcy. 

iBkXlVir. IF^anl Ofclofc and XX. l.#a IFoxxfcaixxo* fclxo c»rij^ixisl 
foxxndors of fcbo Ixxsfcifcnfc Xnfcomafcional do JXil>li<>~ 
^n^aplxio ixx diroofcod afcfconfcion fco •fcbts nooossifcy of 

£lndlxx<; a snifcablo boxno for fclxo Univorsal 13ilalir>- 
^ra;ipbxoal Xtoi>ox-fcory, ooxxsisfcini:? of I3,OCT,f516 xnov’^j- 
ablo indoac oards at jxx*osonfc boxxsod »xt> fcbo I^alaiH 
^Xondial afc XXxixssols* wbiob may sboxrfcly bavo fco l>e 
roxnovod. Tboy bopod fcbafc ifc xnij^bfc bo yxossiblo fco Jfiocl 
a sxxifcablo fxlaoo for fcbis onormoxxs indo3c in CXonova. 

XXr. XTbloxxdalxl* diroofcor of fcbo Oornxan library *%i> 
Xl^oifxzi^* -wbo also xrojxrosonfcod fcbo ALSsooiafcioxx of 
Oornxan Xi»oobsollors and fcbo Infcorxxafcioixal X^nioix 
of JLibrarians* jxoinfcod onfc* in bis vofco of fcbanbs fco 
fcbo jxrosidoxxfc* fcbafc fcbo nnxnbor of Oorrnaxx librarians 
jxrosoxxfc w'as an indication of fcbo infcorosfc fcalcon in tlie 
mofcbods of fcbo Xxxsfcifcnt; in Oormany, axxd roforrod fco 
fcbo safcisfac fcox*y jxrogjross xnado in varioxis dirocfci<>n« 
as sbo-wn by fcbo irojxorfcs rocoi-vod afc fcbo coxxfox-onco. 

Tbo Oborbxxrf^oxTcnois'fcor of Ooloi^no invifcod tbf' 
xrxoxnboirs of fcbo confoxronoo fco Inncboon in fcbo XXatban.^. 
axxd fcboso -wbo -woro jxxrosonfc will nofc roadily fox*igofc lii« 
liboral hospitality or fcbo comforfcabio aoooxxxrxxodation 
Xxo affordod fcbo xnoxnbors of fcbo conforonoo in tlie* 
‘ X*x*ossa • JEItacbibifcloxx. 3- O. jlXaAJ>xroat>- 


E.c:onomios of* I^rodiictiom. 


“^^XSOXJSSIl!XO 
— * — ISXodojpn Xn< 


IVXodio-val ISconomio Tbooxy ixx 
INXodom Xndxxsfcrial X^ifo,*^* Trof- IMtaxxritas XXonxx* 
of Xlorlin, boforo Socfcion T* < Kconoxxxio fS^oionoo and 
Statistics) afc fcbo roconfc Cllas^o-w xnoofcixxi^ of fcbo 
X^rifcisb jAssooxatioxx* sfcafcod fcbafc fcbo obiof foafcnro of 
xxxodioval ocowtoxnic fcbooiTy was probably fcbo conoop- 
fcioxx of prod nc fc^kxxx as a roox^ physical aofc of fcnxratxixx^ 
onfc ^oods. Tbo rnoxxoy valno sido of ifc wras of xxo im- 
poxrfcaxxco. Xzx sfcriofc aooordaxxco yriitikx. fcbis ooxxoopfcioxXi* 
disfcrxbnfcicnrx px^o^por* oxxfcsxdo physical fcxriaxxaporfcafciorw 
wraa rafcbor doepxsod. ' T^ico -was .a Idxxd of siiadiplo oom-^- 
-'Iptx-fcafciofcx difSoxsoxxfc s fco 






acfcnal onfclay and fcbo nocossary oxcponsos of xnainfcain- 
in^ a sfcafcns of living. Tbo prico was * jxxsfc * xvbon llio 
rofcnm -fco fcbo prodnoor covoxrod fcboso oloxxxoxxfcs. 

Tbo scarcifcy of ^oods oansod by fcbo VITar ixx xnany 
ooxxnfcxios brongbfc fcbo oonoopfcioxx of physical prodixc- 
fcioxx again fco fcbo forofroxxfc* Xxxdafcioxx onorxxxo xj «ly 
sfcroxx^c^fcboxxod fcbis oonoopfcioxx. Tbo loss farxxsfc’wox't-by 
fcbo pnxrobasixx|Bf jpowor of xxxbxxoy, fcbo mpro imEportanfc 
Was fcbo possossxoxx of aofcxxal jg^oods* . Tbo ac^aobblo for 

f oods lod fco fcbo fcltxoory fcbafc jprioos on^bfc fco pa>y* 

[>r fcbo aofcnal oosfc of prodnofctoxx of ■fcbo ^ood» sold* 

■for fcboir oosfc of saparodnorfcioao. 
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W^I^ 4|Ki»dl km iSfcto 

£a>t^ od?' <9<>j3Exm^roi«Mr <gl < fc ^»gn ei^ . . X*l»t»dri»iiKt>io«i , 

waus' ooi3k«9iidloari6»d ~a*>- ■ TOjg||i^\:p>«yaMa| 

s^e4^'«Aoe<^ poe^i^ioci. «9i|^«M9m^xici«»x^oo <Knab1>l<»cl. xlc&«bKx.u<^ 

£tffcOt:iiiutrii%j^ ed^qqaencKlb t>o‘^t:u3]^ £oarv«r4Bur4a fjolioy' ■fcti.oy . 

}>ACl cflatfcbtcwrfeia^ \xj»oriL t>o£ox»o o'u^itaio^ oil! 

■elxe t'Ozx^dt^Jo.o^r 'wlrxiolra^ 'vdsifelo ian 

xr&etJTx^ l>«»£oro t^foo ’’W'a.ir of i]nt«^UL«t^jH[£tl oooooxtxa -fcx-y^antg: to 
olixxiLi.rx.a.to t/lno tir’«Mdioir foy o^rootin:^ 'tirioiz* o’wni cii«it>zril>ot;izi.^ 
A^erkoios ^proa»t>ly ixiorockaiocl «t» t>lio 2*c»solt of xrolxantcwry- 
or oora^ttlaaory oaokrtollisacktlon. *XTbio ooroly ]pl:i3rsioGbl 

ooo<50i;>t>iorfc of t>jroc3;oot.ioja. y^&ja most olocLrly irx 

l>liO ett-tit-xiclo ta&on. t>y l3xt»in.o»s j>ooi>lo i*x tlnoir* rotation 
of ctrotiitor «urxci. cSofetor-- 'X'Ho ciootor in. t^lnoir xxiiodLs ^wcba 
A ^procioooi- A?rlTi.o oarrioci oo<> toolba^xaioctl cuid ooorxomio«fc.lly 
imporfo-rxt; f uxxot^ioxui. TJrxo orociit^or, if not atn indostriarl 
j>t*o<ioooir Ir^imsolf, ■wae f% lc:an.cl of looe>a. suolctxx^ tlno lifo- 
l:>lood of tlrao ii:i<fo»try- *X*l:i 080 viows, ini^uioncexil no 
<iool>t l>3r &. vory »tiox*t>»ij^}^te»cl »olf->intorost, -w-or-o 
<-lofifcJ:'ly aJkfrx to tlrto nrio<iiov»l iatttitoci.o to lisuiry, JEvon 
#?ixxoo ^tetlnliscktiorn l30or». £ftooomoli»>iocl, tlxosao viows 

Ita.'v'o not c?l:»€fcng5c»c3. Xi’-oary xnnoln. Tlxo ttxoory of i>irioos 
fjTiclox-lyixx^ dovoloj^mont in ’wrlnatt nrxigflnt l>o cnllod tlnuo 
-T'a-a, of oo*nj>otition, ItxeixJ. Ixaon c3«xo to tlxo oonviction tlxnt 
Jow' ]pi*iooK 'woro ^ l:><>on to sooioty nxid tlia,t o<5onom.i<3 
iciontionl 'vritln eilo’wly fnllinj^ j>jricso«. Tfxo 
iiit-xiiovcxl tlioory -v^rta^ tlxo csetnxo in »o f€xr sl» € 5 on«xx»nor»’ 
jottiroisitH oa.nno £ix*sst. It 'Holiovoci, fio'W'csvojr, in sta,l>ility, 
> 4 K witliont Momo stn.lr>ility tlio fianotional inoomo of tlno 
j>f’o<ixiooT* csoxild not Irjo xnstint£i.inocl . 

•'FFio tfaLC'ory tlxett fnllin^ T>ric<?« oonforjrod fit lL>onofit on 
Totti-xlcincl is now^ 1 ->oin ^5 *i.o»<?**tocl. l.nstofitd of it* &. 

t}»t*ory is ^ro'wixii^ tixcxt risini^ jiujriocis* l>y pcivinja: fit 

s-tifoxi.lx.is to i:>r-o<.lnotion, s.x'O tiio X'Ofitt solxition of sooietl 
l^robloms. ITirst octnmo i*r*otootion* -w-hiolx triod to retiso 
l>T'fOos for* oox'tfitin solootod X^rivilo^^od ^oods, its ctdvo- 
nxfikintsiniTxi^ fitll t]:x<-» timo tlxaut tlxo i^oxxorctl lo-vol of 
j>ric'os Avonld not tio fitffootoci. Ttion cfitnxo in£l€i.tion* 
wit If its spixurions 'fciooxn* xvlxiolx ow-iniaj to rising pirioos 
•wfxs sxx^xf>osod to e?cp>ctn<-l pfrodijiotioxx. Wlxoix octi-ricMdl 
•out t<x its liittor ond* fits it xv-ns in Oorxnfitny* it oortfitinly 
lfs<l not pirodnood. tlno mtiolrx-sdvortisod tionofits- 
Aft OT* tixoso not o vor-ffit-voxj.T'fittflo oatoorionoos 'witlx 

w'liolc^sslo inficttioxi octmo tlio tlxoox-y ox Ixomoeopxfittlxio 
inflfxtion, its nd'voofittos xnsintctininj^ tlxstt l>y p>x*oj>or* 
of crodit* stnl>ilisettion of sorts ooxxld l>o sooixxrod. 
f*rioe-s mxist not l>e> fitll o-w^od to f fitll xxndox’ fitny con- 

SC Ami nations — nTh 

X>opfiKi*tmcntfid Ooxnxnittoo on lBIatci.m.inntions 
for X*fitrt-tixnc* Stndon-ts -vtrfits fitpipiointod in ld3*7 
incjxxiro fitnd rof^ort fits to tJxc Srrrfitn^oxnonts for 
tli€' <93cs3tninfittion of stxxdonts nt tending j>fitrt-timo 
sf-liools xxndor tixo rofi^xxlcvtions for fnrtlxor odxxon.tion* 
w it If fxfitrticxxlfitr roforonoo to tlxo pilfitoo fitnd vatlno of 
433 wmrfin4i%tions fits fitxx dorxiont in tmininj^ for indxxstrifitl* 
<5orixrntsroifitl, ctnd pirofossionfiitl fitc ti^ri ty . ’ * Xts rop>ort 

IfSM jxxst l>oon j>xxl>lislrxod <Uondon s Hl-lVf, ^tntlonory 

Ollioo, Is. not>* fitnd oontetixxs olictpitors notfitfoly tlxoso 

oil t.lxo jpnrjposc of oxca^minettions fitnd tlxc nlannin^ fitnd 

<500 cl xxot of osKfitminfittions ^wlxicslx slxonld l>o rofitd l>y 

all tosolxox's. It 'wHl loo of spiooifitl interest to tcfiMslxors 
^ to<5ln:xlcaJL institxxtions* sinoo tlxoy jpfitrtioul curly x^trill 
oo stfeotod l>y its rooomrnondfidiions. 

l^riofjy^, ' tlio aropioirb rocoxxixnonds coxxxi>roxniso. 

^oj' some yofitra. now tlxoxro Ixcts loooxx fit sfofitrp dixrision 
ootwcon sxip»|portox*s of tlno p>ux-oly eoctorxml ctnd of tlxo 
pui't^ly intomfikl syxBitexxua of oxandnettion- Indood*- tlxo 
<3ontrovor«y wtuLcfx tlxo xopsort is oaejpootodL to sottlo 
l>o trfiw^od 1b»nolc to 191 !.» -wlxon tJhto !&onrd of 
r^Oooatidn^s Oironlawr *7‘^'S ; wittotdrow tlxo old 
Jficl Art lBKw:«mi in fit t iona stnd, nfnVo fr«fc^doatn...tO- institn- 
t-iooa td oicsfindinfittldts^ '. fto fitl 
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ditiemd-s wl»rdy'd? -tlw^ipco was' fit, tondenoy td tlxd ■ 

.lasuio of orodlt dx? t|a.o ^Loifiiitinig^ .of lofiUEm. - fiiltncoiBtd mnst 
' ^x ’ ax^d nt tlxcan siSt^S^ina- 

*3C*1ilo ttfioory ot^ stabilised p>rioos* wlxiclx in its pircto- 
tioctl boarin^ was ofitaorly a1oso:id>ed by bnstnoss jmdn* 
a^bo tefitned notbing for its tbeorotioal ^moaninA*. ^was 
closely afbliated to tbe znedie-xTal conception of xnain^ 
taixxin^ a certain social order and a cextetin ixxdiyidnal 
income. Tl'bis is clearly demonstrated by tbo practice 
of many ca:itels. ■ Tbe cpnestion to bo discxxssed is not 
free competition or monopoly i it is tbe pecnliar form 
of mono pol y aimed at or acbiexred by some inUnentied 
cartels. Tbe type of cartel in question is an ct^p^eexxxent 
by wbicb tbe individual w'orks boxxnd tbemselves to 
tretde tbeir produce by some sort of joint selling agency 
and to restrict tlieir output if necessary. ow tbxs 

sort of cartel is not bfiksed on any modern conoeption 
of efficiency. It standardises inefficiency at tbe cost 
of tbe oonsxxmer. 

"Wben coxnpfixrisons bave been made betxnreen trusty, 
and cartels* cartels bavC alxvays been praised fear tb4s» 
maintenance of a number of separate enterprises. 
'W'bexre in a trust tbe initiative of leckdersbip isAp^duced 
to a single bead or to a small ^roxxp of pexsobs* tbe 
parties of a cartel continue fits individual Oaptaixxs of 
Industry.* As a matter of fact* they remain teobnxoaX 
metna^ers of tlieir individual concerns* freed from tbe 
necessity and possibility of sellini^ the pjroduce they 
turn out. They are utterly divoroed from the mere 
business side of their job, the marhetin^ of their ^oods. 
The price ILaced by the S 3 mdicate xnxxst Tt>e hi^h enough 
to yielxl an income, though these vrorlcs ax*e run at half 
capctcity and ouj^lit not to be xrun at all. It hfiid often 
been said that the price must be hi^^h enough to beep 
the worst ooncerxx i^oin^. The trust need not be badly 
fixxfitnced* but it is almost a laxv of 2^ature that the firms 
forming: a cartel must. A trust may liave nxany of the 
advanta^c»s clctimed by the cartel* thoup^h some fox-m of 
control 'Wfiua required. Heal pxog:ress in a capitalistic 
vt^orld is, however, inxpossible 'without 'writixxjg^ off* 
'Whereas cartels are essentially a 'well thoug:'ht-out 
systexn of xnaintaininj^ inflatc^d capital values. The 
rig^ht to profit, to rents* and even to xxxxefikrned In- 
orenxent, 'which the capitalistic system hcks ooxr- 
ceded to private enterprise, nxxxst b© counterbalanced 
-under tlxo sys-tem by a corresx>ondin|^ obligation 
to loss. 


blew Comi>jroixiise. 

cex*tificate of which w-ould be endorsed by the JE^o&a^dL^ 
Hxxt it appears that the scheme has not been -widely 
used* and the -weabixess -woxxld apfxear to have lain 
in the fact that xnany pax^-time clehsses sure taug:h.t 
by pfiwrt-tixne teachers -who are soxnetixnes not e^epert 
in setting: euid nxarlcing: papers. Hut this -wfibs not tlie 
only caxxse of the failure of purely internal escanxina- 
tioxxs. Mlost pairt-time students talce courses ixi order 
to benefit vocationally. They therefoxie need a 
cerfifioate of -wlxioh exnployexTS all over Oreat Hxritaixx 
-will recog^nise the value. Tlxo certihea-te ^rfiunted by 
a school fibs a result of an internfiUL excaxioihation does' 
not yet fulfil that ooxxdition. 

IVIfiony -teetohers have naturally desired, to retfihin the 
principles of Oiroxxlar *7 *70, -which they reAfiuded fiua a. 
charter of freedom, surd the time -will doubtless oojne’ 
^wben those eiouzxd principles -will be found g:eneral}y 
practicable. In the nxeeuxtime*, the ^present report 
sees the value, pax^ticulfikrly in t^xeir possibilities of 
eountingp such ixnportfiwriLt thixxes «fce Ifidxxratory e>ud 
borne worb, of ixxtexufid escfitnxlnatiodcs. Hut it edso 
sees tbeir present defee^t*^ and bas deoided upon a 
oompromise in tbe f orrn of fnodaded eacteji^nal excamina- 

: a^-' Sj^^stieMpa; - in, ,«btob ’ they clto 
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oonclue^^cl. 1:^ lajruoxis of loodj. o<ilioofiKtaori «ULa.l3ilio^t>io» 
tiiurooiB^Hou'fc Oxrosfct^ 13irit^oix3i. , 

Wlao'tiiojr STxoJbk gr>* 0 'u.jp» of ouadLoo^i will, io dlo oil 

tAx& arojpoxrt/ 03ci>oot>0i» is xxot> cb vruartfi/ox* 'uii>oxx ^velxiolx a-oy 
jp]rojn.ovino€»mojci.t> oao l>o zxxaxclo xxow. JEfroxn. t>lxo irocoxo- 
xo.oncio*tiioxx8 xosicio^ liovirovox,, i<> zxk0.y l>o poasil^lo 
ixlt^motioly ja 3mox^ ideoi ayslvom oxsxi. “bo bxiili^. IIj is a> 
jpit^y irx t>bo rojaort it^solf, ixo amoo'tiorx xvas jmaxlo 

of fJhio fo'fcxxro i^ossibilitvlos -wboxx -fclrxo ol>st>aolos t.o f^lxo 
^'acoolloxxti |>xaxxoiplos of Oiroolor VTG ’will bo sw©j>-fc 
»'WO.y*~’ Xf 03c;oxxxu9L£kt>ioxx» sus -tbo roj>oxt> 'wisoly sbows* 
*fe fikxx^ ocio.oo>1>ioxxo.l fixoctiion, bojjo st.ill si>«bys wit>b -fcbo 
iciealistv s for in ocloc!a.t.ioni “ ii.ot>biix^ is oorL8t.sjGLt> bxif* 
ob«xxx|^e. ’ * 


Orisrin atid Structure of tbe ■Vivif>a.ri<iSB. 

-rr'^AVO oxcoooclirxj^ly irxxj:>ort; 60 it> jxctjxox’s by X>r. !]l3o.irii 
I*retsb«Ki ba-vo afxjxoarocJ, rioxrxirxally oomoomLod 
" KSxxly ■wJtib t>bo V^iviy>aricl8t3, botr io roality coyoi*ixxj^ far 
•wider groxzrxd (Afexa, JtThd^Cctrx -vol. 8). 

Tbo 4^rst> deals witili -blie recent, axtd fossil Vivi- 
X>aridas ' and const>it>ot.es a sfody in dist>rlbxxt.ion, 
ovolntion, and nalfieo^^eoj^rajplxy. 'H’bo aot-bor aft>ejnrx]:xb» 
to deterznine tbe taxconoxny of tbo family, t-be dis- 
X>ersal of wbicb be considers to bave taken jxlaoe alon^ 
tbe freshwater stx*eams- Ifbe ordinary Koo^eo^rapbi* 
cal xre^ions are of no valne for tbe Vivi|xaridae, wbicb 
are, tbex-ofore, considered liere accordixkjjf to tbo con- 
tinents and conntries in wbicli tbey are fouind, a 
sketob xx^an beln^ ajxpended. 'X’be fossil mexnbors 
are treated on similar lines and genealogical trees 
given- Tbe various sc nljp ttxred fornxs are beld to 
bave been independently evolved in tbo different 
x-egioxxs, and tbeir pala>ogeograpby is disoxxssed so far 
as it bas a bearing on tbc^ subject in b«xnd. 

Setting aside Oar wood's V -i,'^ri^€Ma''hCJtt c«»r6orxcxrftL4ws', 
for reasons w’-bicb some wi.ll consider insufficient, tbe 
au'tbor bolds tbat tbe Vi-viparidee arose from tbe 
common stem of tlie famibes Troobidas and Turbinidas 
in tbe early Jurassic i>oriod, not, bowever, from a 
ooxxxxnon ancestral foxm, but poly pb y let ically, takixxg 
to frcssbwater life in at least four regions, naxnely, 
western ISurope, ISTortb Am.orica, peninsular Xndia, 
and A.ustralia. Tbe probable time of origin in eacb 
area, tbe evolution of tbe different subgenera, and tbe 
lines of xnigx*atioxx are tben discussed. 

I>r, Trasbad's second paper, “ On tbe IVTantle and 
Sbell of tbe Viviparida^,** was undertaken in con- 
tinuation of tbe work of bis la'te cbief, JOr. T- -Ajcxnan- 
dale, on tbe problem of tbe sbell sculpture in tbe 
faxxxdy. Af-fcer a ^>reliminary bistorical sketob of tbe 
relation betweexx tbe sboll axid tlie anixnal in Oastro- 
poda, tbe author passes to a detail€»d study of tbe 
mantle of tbe Viviparidae, tbe important difference 
of wbicb, contrasted with tbat of other gastropods, lies 
in tbe development of special processes on tbe xnantle 
xxxargin of tbe embr^'os, some of -wbicb also persist in 
tbe adxxlts. There are three prirxxary axxd a nuxnber 
of secondary and tertiary processes wbicb coxTrespond 
to tbe ridges or sculptxxre oxx tbo shells. Tbe section 
dealing -with tbe sbell is in xrxatter of fact an able 
suxnrnary of all tbat is known oonoerxxing tbe stxuctxxre 
and formation of gastropod shells as a whole and 
should be overlooked by no malacologist. 

Tbe paper concludes with a “ Xteview: of tbo 
XJterature on tbe ]BlSmbryoixio Hbell- gland and Associ- 
ated Structxxres in M.ofliusca,” and a bibliography. 
-The plates, bve in all, are exrcelleoxt specimens of 
pbotcditbograpby, and tbe whole work (pp. 1G7> 
refileots tbe greatest credit on those rCEmoneible for 
its PBToduotion, inclndib^ tbe :S«oologieal' 3orvey of 
XndjWy wbicb in a. sense fa tbe parent of ^t. 


OAJsc|Emxx>o»« JiXr. O- "W'arbnrton, <:?brist*s. Oolioge, 

bas been re-appointed dernoristrator in medical 
entomology. IMCxss A, €5. Z>ale, ISTewnbam Obllege, bas 
been elected to tbe IMfiobael XTos'ter ree»eax*cb student- 
ship in physiology- Mr. XX. J- X*fi«ter, of tbe XJni- 
vorsity of il^irmixxgbam, bas been noxxxinated to use 
tbe XTxxiversity*s table at tbe 2Soological station at 
l>Taples for one xnon tb. 

Tbe new statutes bave been subnxitted 

to XXis IVIajesty in Council- JEIight -weeks from tbx; 
ooxxxjrnexxcexxxent of tex-m will bo allowed for petitions. 
"Wo understand tbat a petition bas been pjresented 
by a xxxember of Convocation for tbe disallowance* 
of eex*tain statxxtos nullifying or restricting the* 
privileges of Convocation in relation to tbe appoint- - 
xxxexxt of its clerk arid tbe approval of ne-w statu-tes. 
Tbe same petition objects to tbe exclusion of taic 
Xtoyal College of Science, X-tondon, from tbe list U>f 
Schools of tbe XTxxiversity in tbe X'aoulty of fi^cienct', 
on tl)e ground tbat tbe College became a fcSolxool «\r 
tbe "LTniveieity in tbe IFaculty of ^Science under tl»e 
statu-tes of 1900 and bas not lost tbat stattxs. Tb<‘ 
statxxtes were sealed by tbe Comrxxissioners oix *T uly 23, 
1028. 

03crrom>. On Tuesday, Oct. 23, Congregation Ixsil 

tw^o measures before it, both of -wbicb raised qxxestioos 
of intx^rest to scicsntifxc xnexj. IXy tlie first- of these it wss 
proposed -fco curtail tbe ^presont permission of jresearc-Fj 
students irx letters or sciexxce to reckon periods of resi- 
dence iix vacatioxx tow-ards tbeir statutable tei*ms for tin* 
degrees XS.X^itt. ox* li.filc. resi>ectivoly. Xt w^as pointetl 
out by X^rof . 15. J-J. Toultoxx tbat tbo oppojrfcxxnities for tbt^ 
requisite study wore at least as open ix» x’-acation xxs in 
term, axxd tbat tbe effect of tbe proposed statxxte xrxiglit 
w-oll be -to put gpreat difficulty in tbe -way, for excampic, 
of aspirants to tbo scionoo degree domiciled Ixx distant 
countries and -with lixxxited periods of leave. T*!!** 
preamble was rejected by 88 votes to 80, 

Tlxo second, a decree supported by tl»e X*rox'-<>Mt 
of Worcester and lJ>r. J. Wells, and opposed by JSji* 
XXarold Hartley and IVIr. A. XX. Snxitb, proposed t-lu* 
Sboceptance of a generous gift of £10,000 by 
Joseph Wright towax’ds tbo cost of exct^'ixxdxng ti»4» 
Taylorian Xnstitutioxx along tbe front of St- Clles's. 
XTngracio-us as it seexned to decline so munibeexxt an 
offer, it was felt tbat tbe conditioxxs attached to tin* 
gift were not in tbe best interest of tbe institxxtion con- 
oemed, nor ultimately bx tlxat of tbe ITrxiversity. Tlic 
question of provision for tbe futxxre bousing and exeb^n- 
sion of tbe Asbmolean colleotioxxs, of unique soic^nt-ific 
and arcbeeological valtre, is Ixxvolved ; and it appeared 
to tbe majority tlx at a xnox*e considered and wi<ler 
sebome wais called for than tbat i*eoorrxmended l>.v 
Council. Tbe decree failed to pass, there being 
votes for it and 121 agaixxst. 

An oqxially liberal ^ft of £10,000 froxxx Capt. Hrytiar 
Owen and JVfr. "W. J. IVfallinson for tbo purpose of 
engineerixrxg research in coxxnexcion -with tbe Ixxstiinte 
of Agricultural Hngineearing was gratefxxlly accepted. 


T«b: Ixxstitution of Obemic«d. Engineers axmouxn-es 
tbat application foxrxns and. particnlara of tbe 'aosocii^i.t.e- 
mexpbersbip excamination for 1020, together -witl* » 
nxerborandum on ** Tbe TiNBdning of^ a ' ObexTii<i«^l 
l^xxgineer,** may be had fafOTO- the IHonorary JEfcegist 
of the Xns-t>itutxon« Abbey XXcNuiiie^ \V^eet*»ineter, S.\V . 1 - 
The application forms referred to mnet be rortnmed oy 
X>ec. 





CZOkii^^fS^sLx^ o£ Oias^oixw «t»^ 

39 o'V'««nt»«Lcr 3, 

iSnr- WjcaNrx»^aisi> ^Viar^^ixa. ebxxd !lSkflr».art>yTt--. mix^© ■w^ll o£ 

€ 5 t>- "W^^in-ifar^ci ekt> *X’*T€»’fif;5J'ri.a:aoin., etlao Icxao^wxx eu^ mol^rw-eill, 
■ysv'^& «.£> omo 't>ixn& oxxo o£ 'fcjtio Ixws-fc Icxato-wxa Azad xxxo£ 9 rt> 

-f**«Kixxesm.t;«cl xx% Or“««Lt> S^jritveti-rx. Tlx^ oxxlti of -fclxo 

£S«bi.raf> a.t> t>His sjaoir. laeba. -wi-felaL Hoaroo 3 f>r‘ol 3 a.l:>ili'fcy loooix 
-fci-aooci to S«L3c:ozx -fcixr^ios, Ixvrfc it: un-qaxost:! <^Exei.l3l3r »vai>or- 
aBodod ckTx oldox* "w^orslaiia . I-t» -wfits xriiaclrx f roci vaora-fcod fc>y 
V>ilf?x*ior>.s, axxd -w^atss xaotiod fox* it>« >a.c»«,lira^ C|ajLa.llt>io3. 'JTlxo 
i*it:-os tioolK "t-lxo iLi«Tx«,l for-TO. of oirovaarraetrraoolai.'t-io-riL, laa.’fcln.- 
l*:issixa^ oox*t>a,ira st^oxaos, &>txc% ex laLX'^o mjixirxtaor of 
votii'vo offoariojgrs, osjxooieklly oirvi<>d'io«, "fcaoro 'w^it^txoss -fco 
it-» iao€k.lixa|^ civta.lifio^. A. ©Txaeall i^jarixx^ ia.oa,ir tr-lao 
xvoll -w-auB iiot:iod for* <>1x0 00 ro of AVoaJc. oyos, »offor*oi*» 
offor-iri^ oroolcod jaixxs. 

N^oxromboir 3. 

C 5 iiTisrx^oAVoxBit I*x-iOT. OTjr-sr JR’^W'Xs.xcHt X>A.Tr. ^TTlao 

f>vit>lio oolc9l>r*«Lt>ioin of flio dis<!Ovor*y of flio jxlot. t>o l>lovir 
XCixTLjac earad Hr^a^rrlio-rooTa-fc orx S, lOOS, Ixnat rxo-v%r 

lorx ixxto clisoKO, tr-laoix^xlx it:« rrxorinior*y i« jp>r*osor'Vod ira 
v> d i«olxrt.r'|^o of fix-o-wor-ltw l>y oliildr*orx, atrxd <>lxo ]|>cxx'CKdo 
" * «,l>oxxf f.lao «t>r*oc5t>M orx ISJov. S cxrxd j xroood irx|5 

'W'it.lx t lx <3 olxjoof of x*axi»ixi^ «. fo^w c?oi 3 j>or*«. 'X'lxo 

^ >r*ojL>ri«*t<o xx.rxd -widoly di«t>r*il>xx1r.od rlxyroos txofjfirxrxirxi^ 
::^otTx«iralxor*» r*«rxxoTxxl>or- ir-lxo fifflx of i^o'v'orrxlxoi:*,*' aaro 
II Moxrxot:.imo« lioatr*<l- oolol 3 iL*att>iorx lfxs!*<>o«J *wx>ll 

t«.a -fclxo Ti irxot.ooxafli < 50 ¥xt>xxr*y , ourid i«o Ixxto cub tr.lxo 
'•v^iix f itxi3 if x'oc-oxrdod flxatf fJrao 'V^ooxrxoxx of flxxx 

i«rd Boa-r-olatad fox* ciiiy ixrxr'r'olis of i^axxxyao'wdoiT 'wVxicsix 
ijjtlxf l>o ljiti<iora irx t lxo va,xxl-t» of tlxo JHI oxxmob of j|r*«,x*li«»- 
c-ixt., J xi l^cxxxtlxxxx 01x0 of flxo flao Ixoixfiros 

lit 4txf t>lae> oorrx€xr* of l-*iixc*olo ’« Irxxx IK'ioIds oxx flxo 
'X'xxf <«^i*ooxx feifr-oof oor-riox*, 'wlaoxi Borrxof irrxos atw xxxaxxxy 
t-vv^o ijixrxdx'od oo^rtloatlw c*f 'W'ood axrxd xanoro flxaxrx 
ii'ty *■ ^rvxyss ’ -wx^x'o c*oxi«xam.C5<l . Tlxo xxx'ooosstsioTxs x?iroi*o 
’*1 tilAvaysB of &L I'xoexoofxxl oli*xr*«x<5t:or', axx<l x'ivatl ‘ facxayo ’ 
r»i*i €iitf ox'*»Ti f dawf a'ic't-B Borxxo-tiixac^B VxocrxxTirxo ixxv'olvod xxx 
'ItlB of ax xxxox'O ox* losxsi sxox*ioxx« <?lx«xx'aot>ox*. 

^-Xxxxoxxf^ f}x<9 Ixxxfcslaoi'fis of CUax*o JVI axarlcot- <lxo oololxx'a.- 
TniM t-ocxlc OTX a. «}»ooia.l olxtxx*a-c?tox*. Orxo of flxoir 
n»tK>t»x’ ]fX€5x*Mx:>tiaf od fiao ‘ fJ^oy ’ a.axxl, >:>oxrx^ Boa,fod ixx a, 
ta't ’wifla a. ^arayox* Ixoob:, 'W'etB claraAvxx aVaoxif itx <>la«^ 
>aii|>xxxxy of *xra o?t€f»t;xxtiorxor axxd i_*x*i*’»jBt . A Boloof jaairfy 
it 1 1 rarxaxT’oxv’" IxoxxoM axxd oloavorti iioadoci flxo jxr*oco*s- 
«>i», wlxilo o-t.lxox*» iBolxcrifod alxraa -w^lxiolx 'wox'o sj.>oxxt> at> 
txlo-lxoax>xo OTX a foasaf af tlxo orxd of t>lxo day. 

-Ax. JElax'li txgrf oxx , xxrxdoac* dafo 10 ^ 3 , Ixalf axx aox*o of 
II n I A^aa #2:ivoxx fox* flio Ixorxofxf of flao l>ollx*ixxi^ox*a of t>lxo 
«a'i>s,lx <0 fxx'O’vitJo t/lxoxxx Aviflx a lo|^ of j>or"lc for I’iri^irxfjf 
■1^’' IxoIIb OTX T^ov-. f 5 . 

■^I’lao JK'if'fclx of I^ovoTXxlxor oaxafoim ia AAi^ida 3 «jxT*oad xxx 
-I lajrlarxd, arxd alflx oxx|^lx flao axoooxxxyxaxxy ixx^ rlxyxxxos 
«i'\' ixx xlofail, oasoTxfially t>jlxoy ax*o idoxxfioal. Oorfaixx 
aariafioaraa ixx oxxafoarxx ax*«> x*ooox*d©<l "wliiolx aro xxoi> 
itHoxxf aij^xxifxoaxxoo. X»x Oxcfoarxlalxix^o tilxo atottbos -w-oxto 
t'oitvad -wlailo t>lxo fxxol -vixaa l>oixx|^ l^aflxorod, axxd -w^oaro 
t-o roxxdox' law*fxxl <>lxo ajxjxrojxriafiorx of axxy old 
t'ooil. *X*lxo ojiaorafiorx Avas Icxxoavxx aa * j^oixxg: a- 
A.t> X-.oW"oa a ■feox*olxli|^lxt> jxx*oooaaioxx fools: 
flxoaa jxaarfioi^afiix^ Ixoiarx^e; dx'oaaod xxj>, Avitvli 
>l«x<.-ls:oxxad faooa. XQf&^ioa ■woro oaaf ixxfo flxa fix*o ¥?«rlxoxx 
t vvas af it>a laij^lxoaf. A.t> JV!i;aax^ll>ox*oxxf$lx a dotcarr or 

1101*0 forxxxad a rixxjB^ aaroxxxxd tXxo fir*o axxd flxay <>lxeixx 
ollowod oxxo axxoflior rotxxxd it> ixx a oirolo, Ixoldixxi^ 
laii'lc olxxlx-afiolsa OArair flxoir alxoxxldaara, XArlxilo ofXaaxra 
oxxtraida flxa oirola l>oaf fXaa aflolca of <>lxo«ia ixx 
oirola 'VP'iflx aixxxilar at>Xo]s:a a» f Ix oy oaaaod. >V11 
iKonfad af flxa fo^fx of flxoir Axoiooei, \feXxaf» laafod Xor 
u>oiitr, Ixalf axx Ifcxoxxx*, axxd AK^aa r«»]pa9i4>^d. af ixxfairvala xxxxttil 
firo dxad .out:. Xxx tAto IPV^^sat: .d^idiadter a;^ 
w .'soxxxo'^ w«»«i 3 bEa - a atora' of ^ ^haS^ca • 
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.3BaxHk;£jx ’^aa 7 px*o 3 piarad ^^wfxiolx AR?^aa aoiatoXxly aafaxx oxx fjrxeir 
day. Af Xl>oxxoaat>or flxo toAvxx A^maifa i^layad oxx t^o 
olxactrcpht afe»«»x>lo» for Avlxiolx flxoy roooxAxod aixcipoxxoo.^ ^ 

*jAl ' '^axrtXxoxr ixxdioafioxx of flxo rif ual dxax'aofor of 
dxo .IP^ffclx of JSToA^'OxxxIxor foafiArai is affordod l>y 3 E-»ixat<^ , 
oolxxalxix'o axxd 'Y"ox*ltMlxiro Ixoliof axxd 'firacsfioo- Soxxxo 
aoAToxxfy or oij^lxfy yoaxrs a^o if Awras Ixold flxaf ..oxx 
iNSTov. 5 axxy ,fax*xxxor*s aoxx or, iix soxxmo Xooalifios axxyoxxo,^ 
ooxxld slxoof af Av-ill oxx Txe>i>;?lil:>oxix's’ farxxxs or flxoixr/ 
I>roseiX'^os. If is reoordod flraf l:>ofA?v^oe«tx 1 3 <X& . axrd 
132 ix ovox-yoxxo avIxo oould i^rooxxro a grxxrx Avoxxld furxx.-;^ 
ovxfTfco slxoof, axxd xxo oxxo flxoxx^lxf of ^rov orxfirxi^ flxaxxx," 
TTrixo sxirA?-iA?*al of flxaso A»'ariatioxxs irx yxraofioo jpoixxfa 
fo AAi^liaf af oxro f ixxxo xxxusf Ixava l>e>oxx a xxroro olaoorafa 
oorornoTxial . 'llxo 3 darll>oroxx^li csxxsforxx is Arory dia**-^. 
fiuofly of a rolig^ioxis axxd «aox*ifxoial clxaraofor. Tlxo 
AArid£»s|xroad X^ifflx of KTo voxxxlxor firo lias cloarly falsLOXx 
flio f.xlaoo of flxo ^axxxlxaixx firos of 'Walos, Soof laxxd, axxd.,,^ 
Ix'olaxxd - 

- • 

Wro*v«txxx'l>«r 6 - 

6 ^rr. X-.:E 302 yr.A.aj 3 . — —A X^roxxoli xxolilexxxaxx of flxo oourf of 
OloAi^is I. csoTxvorfod l>y Sf. Xf irs, av'Ixo Ixooaxxxo a 

xxxoxxlx roxxxarlcalolo for Ixis olxarify foAsrards Tjxrisoxxors, 
axxd diod ixx His xxxiraoixloxis offorfs xxx roloas- 

iix^ jxrisoriors 00x1 f ixx xxixif^ aftor Ixis doaflx, lio xw»'as 
oaixoTxisod. .A.rx Ordixxaxxoo of "Wor oosf or , jt>ixl>lislxod irx 
1240 , ordaiixod flxaf Ixis day slxoixld fcxo Icojxf a Ixalf- 
lioliilay, arxxl flxaf oxx if flxox'xx slxoxxld Ixo xxo lalxoxxr 
03 coof>f flxaf of flxo x>loxx#?lx. Tix oxrxo of flxo ISssoac 
ocxaxiors xlxxos orx arxixrxals, osjxooially AAroro jxayalolo 

oxx fix is day for flxo f^xrivilo^^o of flxo rAxacnLOxHlal Avoods. 

O c t; o 1> e r — ISf o AT « xxx t> e r . 

3 u flxo 'Boxxxlxay I^rosirltixxoy orx flxo fAvolfflx day of 
flxo darix ixalf of flio xxxoxxflx Kiarfilc, soxxxo vdlla^os of 
flxo T'lxaria disfricf of flxo I 3 oxTxXxay T*rosidoxxoy AAroxalxi'fx 
flxo cioify "Waj^ixolxa or* "Waj^liya. Tlio ooxvlxords oolloof 
a c^ixaxifit.y of xxxillc arxd jxro^xaro a xxxixcfxxro of ooolc-od 
x*ioo arxnl xriolassos. Tlxrxy fix oxx ^.xrooood fo flxo sfoxxo 
ixxxa^o of flio doify ixx fHo jixxxjarlo arxd Ixosixioar if Aw*itlx 
xxoAAT rod load, "|xour SAVoof xxxillc OA-'or flxo sfoxxos, xxray 
for flxo j.>r*of oofioxx of flxo oafflo, axxd x^arfalxo of flxo 
roxrxaixxixxjg: xxxillc. -A.rx ixx t^orosf irxj? ooroxxioxxy, Awrlxiolx x*o- 
oa.lls flxo HrxiBclislr * Ixoafixxj^ flxo Ixoixxxds,’ is ^>orf oxxxfxod 
af jAsi^aslxi axxd xxoi#jd^l>ourixx 4 ^ A?-illa^os, Avliorx a f^oaf axxd. 
soxxxo ooolcs aro saorifiood fo flxo s]f>irifs ixx flxo ooxxxo- 
forios and af flio Xxoxxrxdary of flxo Arilla|UE.O- A- g^oaf 
dooorafod Avitlx i^arlaxxds axxd rod jxoAvdor is xxxado fo 
AV'allc rouxxd flxo A^illaj^o ftxroo finrxos af xxijirlxf aooorxx- 
^arxiod l>y flxo villapcors, avIxo soaffor jxarolxod rioo as 
flxoy jxass. Ti^liis is oallod ‘ Ixixxdirxgf flxo Ixouxxdary ^ 
axxd i>rofoofs flio oafflo axxd oro^s. JSfo faxrxxor daros 
soA*ir Ixis sood rxrxf il f Ixis rif o Ixas Ixooxx jxorf orxxxod . 

MT o A* o xxx bo r . 

Ixx IVfalalxar, ixx ooxxrxoxcioxi AArifli flxo ovxlf iAraf ioxi of flxo 
soooxxd oxAxjx, a ooroxxxoxxy is liold ixx Ixoxxoixr of flxo ^od 
IVLxaxxi ixx flxo xxxoxxflx of 'J'lxxxlaxxx <2^oAroxxxl>or>. :£2aolx 
Ixairrx Ixas ifs ow-rx. IVXuxxi rofxrxxsoxxfoxi Ixy a Ixloolc of 
l^raxxifo Ixoxxoaflx a froo. Ho is flxo jxrofoofor of oafflo 
axxd fiiold lalxourors, axxd airraols:, foddy,. axxd l>lood aro 
xxooossary ixx^rod ioxxts of Ixis Aivorslxii>- Xxx Avoll-fo-do 
faxxxilios a gicoaf , irx flxo ;j>oor*or a foAirl, is saorifxood fO 
Ixixxx, flxo officiafirxi^ -p-riosf Ixoixx^ a iNTayar or a ClJfaioarUr 
xxxarx. Tlxo i^oaf or foA«rl is Ixrou^lxf Ixoforo flxo |^od audl 
a xxxiacfuro of fixrxxxorio axxd lixxxo sprixilcl^KX .woxx if. Xf 
flxo axxirxxaJ slxakios, flxo i^od is safisfiod. riDlxo faof flxaf 
flxo oflioiafixx^ ^riosf is a Olxorxxxxxaxx is sigpExill^oaxxf » as 
fJhtoy ax*o sorfs. Tlxo jxroxxnkixxoxxf 3 p»osifxoxx flxaf tSixoy axxd 
oflxor soxrvilo frilxos f a]ai:o ixx fHoso ooxoxxxoxxios is ixxfoir- 
urofod as a xxxarlc of roooigpcadLti^ionpu flxaf flxoy^ Asroro oxxoo 
^^i^exasfors of <kIxo Xaxxd, a faof fcx.. rofors irx 

Aiv*it^ j^lxils o»s of Iris Xrkdiaxx Sfojrios. 
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3oc:i^t:i^s Skn<l 


S'^x>:^br3EBpi:\ .. .-,■ ” . ^ ■ -: * 

ILinneaxi Society of JWew Solftli VS^jadhes, 
jA.l« 7 cijLncter r THo Tany^iericiae (I>ii>t>era.) or 
. jCJhio fa-ixaily Grj§u3iy:<i«ricise» is jrejproson’fcocl l>y rooent# 

fibixcf ^oz^ieHra ; of .-felioso, tiliroo g-oxier-a wifli xoor 

sypooios 'ajro‘'-lqtox*o jroeoancioc:! £jrom Aiisfcjralis.ri sixo- 

^XT'eigraoizi.. JPCcv.- 'U- JMC- JR. l^upi> r Tojrx*osifcjrial ox’cliicis of 

J3suz*z*ixij^ojriL Qrops. X>*jLriTi#5 a. visit j>ai<i iix •Taoviary las^, 
al^ixodLant xirxator-ial of vi^as otitaiooci. 

/Soxx'fclxoxTci. foarms disco vorocl oxi tlio 3 r>latoaTLi. 'W'oro .^aCcr“o- 
y^CiZ<3CLtcJb, d«c-«4rT!.»cjt, and 

€j7t^‘nr^t.-i£ ; vrliilc evidences of ^^4 
' JSTor’^ox'fcex, fiitlierto only' recorded from -fclie Blvie IMLonn- 
■tains,. 'Virore fonnd . A.l'fcofZfetilaer, 23 syxecies of terrestrial 
oahoJbiids 'were collected - 'J’’'wo species of 

are descril>ed as new. F“- M. S. Roberts : .A, revision of 

tlxe .Anstralian ‘Ronxl^yliidto (Uliptera). X*ax't 2. This 
' pa x’t inclndes tlie revision of the snhfamily JEiomhyliinse. 
-r^ive genera are placed in tliis sxxhfarnily, namely, JSo'rn.- 

aixd 

^oe<5/^‘*4^. ■ 3#^ species are desorihed, 1 S of wrhich are 

ape^arded as ne?»vr. T'lie ^enxxs .d -nnw^tosc/j 4«-» is recorded 

for the first time from Anstralia. G. A. W'aterhouse : 

USTotes on A.nstralian I.jyc»enidaE?i. I* art G. 2>^'ewr sxxh- 

species of Oandce-Zidcs J%dr^lctij^ ct'f>oZlo^ and 

txZn^&rytJCft are desorihed, 'ilc.t'tA^ cZtiUd'lct. ah. 

dt^cfcfxrxjycs’, originally descx'ihod from a sing^^le male, is the 
tiorthern x*aoe of tlxis spc»cies, ■while JE^h-i-Z-iri-et is a ^onxxs 
diustixxot from 0«xndcr/'^x€J.5r. The specsios f 

.i^oisd.y described in lii32, is considerc^l to he a 
identii&al ■with the specimens of JVcT . h.Gcct.Z'i'VLS fotxnd 
near Siydney. 

' "VS’ Asn:i3s»^oa:'OXflr, i:>.0, 

JHational Academy of Sciences "Vol. 14, I^o, S, 

Ati^xxjarb>. — ^tRobert R. Rurlc : Tlie thexrmal decomposi- 
tion of ammonia npon mixeed sixrfaces of tixni^^stOTi and 
platiznfzn. The velocity of decomposition is gneeater 
on a surface alloy than on an ec^ixal area of eitlier 
■txxng-sten or platinum, and the -temperature coefixoient 
is sxxxaller. Tlixs j-soints to sefxaration of the atoxrxs 

forming the hond as the mechanism. l..inus Pauling; s 

The espy«tal strxxctore of -tojxaas. XJsing: tlio co-ordina- 
tion theory Of ionic crystals, it is assumed that the 
fxxndament>al holyhedra are an octaliedron of anions 
(oacyjg'en arid duorixxe) ahout each alixxxxiniuxn ion and 
s^ tetrahedron of oxey^en ioxxs ahout each silicon ion. 
Jb^^oinr layers of these polyhedra foxTcn an arrarx^^exnent 
l^ivln^ a sp ace group of and the xxnit contains 

4 AtlaSiO^iJ^a. Saxxx X^enher and Parringfon X>anlels x 

The xntezxsive drying of liq^uds. Organic liqxxids were 
sealed -up in glass axxd quart z tuhes w'ith plxosphorxxs 
X>ontoxide. ^After ahout four years, certain of these, 
containing henzene and carhon tetrachloride, were 
opened and the hoilxng points deternxined- 3^o ah- 
normal rise Of hoiling poixxts "was observed. — :— Oliver R.. 
"VVulf z <1) -A progression relation in the molecular 
spectrunx of oxeygen oocui*ring in the liquid axxd in the 
gas at high pressure. Several hands just to the red 
of complete ahsox^xtion (ahovxt 2400 A.) appear -to he 

due to the molecule O.*. <SS> The heat of dissociation 

of oxeygen as estixnated fx^oxn photochexnical ozonisa- 

tion. G. h. eiarlK, A. J. XCing, and J. P, Hy^e s The 

orystallixx© structures of the alkaline earth metals. 
Oalciunx,’ strontium, and barium of purity excoeeding 
00-0 3E^er oeni> have been prepared for IXl-ray analysis, 
great precautions being taken against oxcidation. 

crystallises in . the cubic system, the unit cell 
contains two atoms, a|gd-i<es constant is JS-04 A. ? the.v 
intensities 'of the lineier' h^kdieate a body-centred cubde^- 
Iatti<^. iStrontium di«iNnLbt give sharp lines s possihJrap^' 

1^0. 3070, Voi,. X22J’- 


be- 

't>y c% ixiAlcAl. JPSxrOtme otMMtrv^knna strr>r.ort 

the view that electron rehraetion xn the optical 
is a of the orystal, and that the indices are 

greater tlxan unity. At bombaxding potentials bolr>w 
iso volt^, however, the value of the refractive imiox 
seems to change writh wrave-Iength, and may bo 
dependent on the order of the refXeotion,— — Irvirt^ 
JL.axxgmuir r Oscillations in ionised gases. OsoillatioriH 
of small amplitude (less than 0-2 volt>, and of ft-c- 
qxxexxcies up to 1 - 2 x lO*, have been observed ; **n 

excplanation is offered (v. ISfA.'Tpars, Oct. 20, p. G2G). 

Robert A. IhSillilcan and G. Harvey Cameron s ICvict- 

ence that the cosmic rays originate in ixxterstolln,r 
space. hJxcperiment shows <1> the abundance of xxc>.>.^i- 
tive and negative electrons in interstellar space ; (i>) 

that the>«e electrons conden.se into atoms ; (3) tb«,t 

tbese atoms aggregate under tVieir gravitational foxx‘o« 
into stars ; (4> t>lxat occasior xally a positive and nesys- 

tive electron ixx the ixxtex-iox- of a star are trairsforrut'cl 
into axx ethex- pulse. If this atonx-huilding ^xrocess irf 
going on, it is roasoruable to suppose thrxt the sup|>'v' 
of positive and negative electrorxs is continxxally 
replexxished by the condensatiorx, by some xxnknowTj 

mecilianism, of radiant Iroat. Csrl Rsrus : Tlie cIim- 

placernexxt interferometry of barorxxeti-ic i>rossnre. - 
Jared ICirtrlandL Adorse : Tlie stmctiu*e of aoetyloiit*. 
If the carboxx atom bo represexxted by a cxibe, tln^ 
nucleus beirxg at the centre axxd the JT-f-elecstron jxx.-^i- 
tions at the cornox-s, a. nxodel acetylene molecxxlc? can 
be built xxt>, tlxe constaxxts of which agree xvitlx tl»<.»>;e 
deterrxiino<l from analysis of the i?xfi’a-x*ed hand S 7 >c»*- 
truxxx, as has previously beexi descx-ilied fox- ethane aiifl 

methane. P. R. Hedriolc r Oxx dei-ix-'a.ti v«3s of n»xii- 

anaJytic functions. G. Y. Rairxicb z Kadiatioxx aruJ 

relativity (2>. Gordon T. VW^hyburn : CJoxxoerxiinji 

plane closed point sets w^hiclx are accessible fronx cort-am 

subsets of their complexxrxeixts. Joseph IMEiller Thomas ; 

Incoxrnplete systenxs of partial differential eqxxatietis. 

Th. XXobzhansky z The effect of temperatxxro on -tiic 

viability of superfemales in JOro^rop/fc-x/a mcZ«aoj7«.v/<^7-. 
T*be viability of superfemales, -wlxiclx cari-y tlirc^e 
.XT-ebromosorrxes and t'W'o sets of autosoxnes, is great-ewt 
at about 20^ 0_ IHoth high and lo-w temper at ixr-os in- 
crease the breaking apart of the attaclxed .XT-chromo- 

somes. A. V. Rock, R. S. Raucr, and J. H- MEeaiis : 

JPrelim inary note on the elastic hysteresis of the hxxximxn 
aoxrta. The arch of the aorta is tied on to a w'atc'r- 
mercxxry xxxanometer, and after increasixxg tlxe ix-xterxittl 
pressxxre morxotonioally to a maxcinxum, the pressure 
xs decreased by steps, the internal volume of the aort-s 
being measxxred at each step. The loss of heat exxorgy 
can be calculated, and also the 'efflcierxcy . Ak.ssumiuf7 
that the xnetabolic demands of the human systoixx at- 
*78 year^ are the same as before advanced clxangow 
occur irx the arterial system, 455 per cent of the heart’s 
energy outpxxt is lost as heat, ooxnjxared -with 2S p<^r 
cent at 41 years, or the w'ork of the heart xnxxst irxcx’^iase 
20 per cent as a result of arteriosclerosis to xnairttaiw 
the same blood flow. 


OfVxciaLl JPulhliosLizionR Recreivc^d. 

Xlaxx-xaxx. 
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l?*xvf4a«ualonM.l Soliooln PoM't-OjradULntjloa Ootur»«»H ; 

X7ai'V'««rMit.i*ic» axxd TtJaiv«r#*lt.y Oolics^^** 0*-i»at> Urltalu aad Iralaad- Ht-'-' 
X058S— O. 1?^ SO, ^.rfoacton z tTaWexviXitw* JEiur*e<axi ol' • 

XSu]l«t>in of tbe XXaJXtoa IMLuamiimi, St>in»it>n Set>tX«xxxentA- 

93»t4»mbfiv. Pp. if-i-44-f-2 pla«>c»«i- <» 

xBbM-ordM df tne o* ▼wl- wv, mt 

iSfm7 3cx.i-x. -4r* i>lat?<»a x?«St>eo*» z 0t, 

31-SBA. jS. 13 xiapaaS ^ IS«r. <0<«.lcv(titakr : Q^v’erxicnoaltt of 
Vidilitsatoloa 
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, . 11 -+- xii> - 4 - « ^ lOHh 40 - lctepo»?t.» Of Xli-v ialouel jjkjen:-loA»lt««nal Of&eeva 
;.\i t:iv« iw»7. :IE^ 3» -4- 1*# «a V *a. <Oo4owii»o.> 

* ifr'iverwiCy Oolle^ OT Nortrlv Walae, Oalertdar for Beaaiou 1028— 2«». l*t>, 

of f>lke lTiiafcit»»*fclork of miecvtirloal X^nisclueerci. Jfcill'fcerl l>y 
r* K K.tiw«lL. Vol. ♦>», No. »82, C>otiOt>er- 1*1»- lOOS-llOO-f- xrxatil. <ljor»<ioo = 

K IT. isr. Spon, IOb. &<l. 

'Ail' Mioiatary ; A.erc>«a.«1>4o«.l UKaeatrcsl-*. Oont»iaait.fco<%. noTwart.** axxcl iMemo- 

t'oi^lii.. No- 11-48 <M[. »4> : Tl»e Helvnxriooi:* of e »ii»j 5 le CJry»t»l of A-lroxi 
!v*jiOh>c 5 tx*<l to AltAeari^etiln^ rt'oretooal »t.»-w««ew- »y l>r'. W- OoiiK*^*. Wortc 
for JHJnfciiiottrioie :Boa-r<l of lL>e{>arfcxn.oTxt> of 

rttMi'iariitlo aic«t l»xclt»Mtilfi*x.l <83-1*'. 200.) **P- 8-1 -I- S4-4 jplafc»«. 2«. »</- 

jj. t, No. 11G8 C.A-e. »ia>; Ka(perirooxat.K v«rit.li t-lae V’afoily of A-is-woT-ewe iax 
l-’i-.-*- Atx- af S5*^*'o .A.tl'v-ario<i. lly 11. C- >1- Yowraeii*!^ "W. H- "Wallcor anil 
.1 tf. Waraon* CT* 2S-slt*.> 1*P- 10-4-0 pla.f^<^». 1#»- Tii?t>. <l..on<lo»i r JEl.^M. 

itt,»on«ry Ottloi-.-) 

.loiJT-rial of tl\^ Ftoy«J int^ioal eioc*i«t.y. V^ol. Ol, l-'ai'-f. 1*1*. -liJS-oaa 

-I- > > t -+- vii- ffjonilon-) Y-»- 

1 ^ i» j t-y of l^r»Ticl«;ift r Uolv«i*«it;y OollfX'*^. Hi^kmIoitl 11»2« — 11^0., 

!>. vx -4- lO -I- -*Ol -f- Ixacjci-cjacc:! V -+- at*. <I..oti.tlon. ) 


I of C':omm**r'C!<'> : linmaii of IMTini'M. T«oImicj«.l 4S-t : 

I if. f H|Hr ; lCl**of r-icMil Itlc^f.lioctK. Hy .A.. M. atkI 

1* ICov?*. f*l>. V -1 4 1. 11. CJ. : Clov*^‘mni»*iit. l*anMt.ii*«: 

• * II II '•■ ) JO M. 

li. pt»r't. t*t' tlii- Aof<»nJ»i:it-,i<-nl H**Meu«r-ol» I 'I'olcy*! 1 torM-r-***,! Uni- 

'! .ity. N<». ai» lit*- It ♦'I- hLiiI I nn;.!: im«l ili#i m*-c’ltJ!tniMoti«*nL 

•..« liiHfn «!«»< I_*n Von Jkt n*tM #i:«.T*tT <jJrot‘.o. l»'nl<nt.a, tSmlac 

Hi.riwm-ht xtnri Nn.;a:*vi. •*!*- 2Tl-4i*a. J.ao yi-n. No- 40: C>n tin* 

I (, V ..r ...*■* nn Krt'iifjt i*zirl it-'^ AllStMl J ^rooria. !*>' 'Tat.vio K olATiyas*), 

fli;<.t<» Oi<»t*Li»*T*a itiiil ICJmnjvt.n JSnmvrn •*!*- 4* *.'i-4*><i. 0.<*X yrzt. No. 

n < >n Kfli-ft. <*r foiTi jwmt.m Olianpr^-*** «»i A Ky 

T '-sri-.iiKi, K. 1. t-fnyci wnj-tt, and it. I"*!*- 4i»J-4t*lV- 0-40 y^nt. 

tl.il \o: K.4 I*nl>3iis>n»j*ff Omc-i*.) 

I tm>n I irti‘«4T’Jiiit.tormI«>- aHHr*ml>lrr* 

_'* » i«*r ri I<!, I'lviKTii*. li»2T- l*t'< *€*«*»<- v'«j I Min x: cli*« ti«i In 

>!.•< (»*.n il4' I*i>. 104-. fltoin** : <i- 1 *«tiII.) 

t i.'TKax fcan^-nti of < : I*m-«*an ♦»f iSt.-* ri4i/ii*4lM. lti»M«ax-olj l*tn>€^i* 

Tv.;, I ■ Ac*ml«^i>*t,4v1 of 11 " I \'<* C.Ti wit in^^. lly l;-*«»i"<-y H. 

W til.. I and "K. !>'- IXmlcHon. 1*I». 1 7 -+- 4 Tj 

N\. : M •‘n.anr-i'ini'tit^ t»t tin-) 'I'x-iMtil Jkfomm«^i»t. of l-»mMiii;iat.«o ami a 

f>f tlm r*i*o! >al>lt,> Itfr-ilatton t«i Wnai'. Hy ^V. I,., Holf uml 

M tUaiVc. I*f». 10-2.4-1-3 ,'j oi«iit.w- No. S : 

.\ 1. - 11,1 lit.*- Slal.ltodH m l-tr-flnotomi.try . H.V H- •T- Af i.*N ioliolaa. l*p. 2t»-78- 
M» i-i-iitK. f ti'Hi^tar-ol* No. 4 : lnt.*»x*r«»**<»iimfc«'»r Ad •w*.Mm"«-Tjm*ntM of Wav*' 

lia iri tl»«* V'acsimxTLi Aii: JSi.a-'O t i-a of I'ltaKini fki ami otlki*r* 83l«*xm-*ntH. liy 
< ’. < l*p- 7.^-tH*. onnta, ttnanan"!* No. J> : AikalyatH of 

Hauvtti- axt«l of lt*»fi”*i,<"toi-»«'M of Alumina C3oiit.i*nt.. l*y <1- K. I*'. 

I.iuitlfll .<m«l .T. r. lloffztian. 1*1*- A i-antfii. < Wa«lkiiJ*»rtoii, 1.J.O- : 

O'lvr I n(n*'->tt l-*r-iriLint^ Oilimt. > 


■CtATTA mx ilTBCW- 

A t '.'italo^n' of Important and Ttak-n lloolca o«i Ilotaziy. AKrionltum, 
I'oT.'.iiy, i*'r-ui t-CTziltnr-a, Clai-rinna and Oariinnintir, l-Tirljala, Kai'ly aKkii 
I) Itf ixlioina and tim-fsory, Ti»l:x»,o.«,-o. <No. 420.) f*l*- 1-4S. (S-.o'xirlotk ; 

li. r.wod t^nariWlk, l-td.) 

**vt.>i-<l IJnivax’xity tlanaral CTiKtalOj^^no. loas. F*p- xri i -*- 400 1 6t»- 

(I.ifMtlrin : Oxfox-rl tJnlv«r-«ity ?»»-«»»-> 

lli-.it Tr-ikatmaxit llullrtixk. No. 41 : 'Tin*- Ifarxlonln^ and Tomnarintr of 
Ilijrti t^teal. l»y A. JFt. I»a«a. f»p. 7. <T^oii<lon r Wil<i-»ax’ft«ld 

tJi-i li !(- l*HkmaooH, Jr-til.) 

t 'f«t. dc»«^uo of r«»oant |:»tj.r-ola-'iac*a of Imj^ortant Wox-lc« oxx Dotany, X5t>olo*ry, 
i r^ltoj'atnx'is cto. CNo. G.) X>p. l«- <t*ondon : .Foltn Jtf. ICnowlaa. 

l-.tiTiv Na-wapaixora. inolndiia^c^ M:a^i.;i:in«!>a, f^mriodioala and Journala of 

.n iifd tr^koietiaa. fOataloxfUi* OlO.) SO. <jL*ondon : l-'*-anci» Ifidwarda, 

Oiii.ilf luxportjxnt IBotauioal and If ortionltnr-al "WotrliLa- <No. lOS.) 
*1' .is ff^ondoji ; X>nlau and Oo., l-itd.) 


Diax-jr of 3 octet:ie 3 . 

or MtcxkifiwwfOWlwy »ect440>* lO.SO a**. — S. »a«)tini«a : 

Hu ' - I *^**^'***li. ^*^^^1?^***-* J. It. X-iOva: A OlaaaiHcMktion ot XlctafneaH 

njtvf , J on tUa »fXVfc$t of TlAaruean on XBOloiency in I,utfi*. »r. TT. A. 

Iv-I " * iEfeartnx? Toata. - 

j I rtwarsciTTKoxT <at Royal Sooiety of Arta). at 

Oie Oaatixxix. 

<^ryn#roIofty »eotion>* At a. R. ». ‘X'awae r 

'*^'>Va, of Rbii^-laryni^ttioiisy <JP^aidential Addtpeaa). 

tllf tlxe XXtuoaau tt» .|J<xari^^|^ou Op^^op«»d io ■ 

^ Wy ‘•' k'. vSiS: <»t„^ii&0Ewussr f. 

^o. ao7», -■ 


Haxa sxro'KnQa# -Sv l^rnrimitmojraaJfil^'vxc- £9t«ncvA3nw4rat Anry«ar«;ra T natAfeotton-j^, 
art — mst: A. lEUaxilel Ral-V: Saatnels Pe^ye, Clva I3«rvasxt and XE'eUo-e^ja#' 

tituy 8 k^fei;y 4 ;,|:.iee 4 au?e>. ' ^ 

- «On»Ajn* l.xravxru'rxoxr or KaoVHBEaexui Asrx> fltexn”trt 3 rfiAHtK» 
Xnatitute» j^wnaatto^jpon^aTyne), at A— k-XS. CX. XSanrllon s JcTroiaab; 


4natitute» ISeweaat&O'rtjpon'Vyne), at A— «rXS- * 

^ ^ 'uydaMnd^jaamtea to Prai^tioal Blxip Deaffcn- . 

‘ Wo**aV^ '«»W3i«K*aax’»ff<s »ocxKi:Y.<at. t.y«ie\Mn Oln\>. XW PifisecudLiUary. •X’b ^ 

“ ^tlAa XLoae XC. Squlr^ : Viietory of Kaotoxy 7>ef$Xn\atlon ixx Orecd: Rritalict. ^ 

Soex*T-Y oar Cxsaa^ioax. lamjKTray fldanolxeatexr Ctoinfcly - 

Manolxeat^er Beotiona of Inatitnte of Obenxlatry,' Booiety of Dyera a»M9t ' ' 

Ooloxxrlata, and JMAnolM«at.or I-iiteraxy and PHiloaoxddoal Booiety)- <a1^ -■ 

.Ktn^illneoxa' 01nl>, AffanolieateT-). at 7 Blr JFolux Ruafl£ell 3. AppUcsation cMT 

CJHexniatry in Afc^dem ParminK:- - ■■. 

ttcrvAX,. X*nonroonAX»uxo »ocJi.«rrv' <*v OnaA-r XlartaxTsr fPiotorrlal Oronp;,^ 

Informal ACeetins^ at 7- Aliats At(zi«M4 XI. Wax-tinx-ar ; and Bnaoe. 

Boora'i'-v' ojr OnaiMXOAJ.. TNOTTH-i-jar <t4oiitliL Waloa B«?tstioM> CJolaiily ^*dtfci ' 

lustitxittt of C?X»«»mi*itry) fat Uxilv^r-aity OollesT*?, Wwanaea)!* at 7. SO. 

Adi. oXoncta : XC-Itayw <lA-)Otu*-«0- 

JoMAon Imfrrx’X'tJ'rxoic or* XCitfoTTvaana, at 7.30. — Oixiomatogimpli Pilxn etlowni^ ^ 
tlm JPrtnoiple, Oonatruotion* XSz'fwtion, and Oooxation of tlxe Ralkooeljr.' 
fioil^r. , 

OaoxAXkxarrs' AHmjmAttOK' fat XJniv«*X'«ity Ool at 7-80. Annual OoiA- ' wm.. 

'vex-aar.ion«. ' 

Ro'V'ax. Bcx^ixe-i-v «>r- Afax>xor>zK f AnM^atlti^tion frifsotim*). at 8-30. — ^-1. TAT. 
Mai-Cill ; XGniiotr-aoltt^al A.xka-atln»Kla. 


PAXTsr fpfotoxnai c^ronp;,^ 

K : T*lalxt and Bpaoe. 

Bcfotion) fjointly xidtfci ' 
*?, tSwanaefl^ at 7. SO.—— ■ 


JSA T*l 7 ’ 2 BZ>d Y, Ni*vis:>«»ica 3 . 

1 -tov‘AT. 1 jNFt'ri-rTT'i'tru'* *T*x!- ClaRw-x- JJ iXTTAiJNr. at S-.- — T*. E. It* Plxlllipia : 
llairi-nt X'JliM^-r-v-atton*! and I>is<sove‘T'i<*« x-oapm- tln^ tlx<; Planota <E->. 


y, Novi-iMikicn. -5. 

itovjvi. Mor 'I i,:-r V < »!-" E [> Lz-f nx.' nr;* fx. at 4. Si>. r»x*of_ 'f. J. .l*-titx i Oliitnary Notion 

*>t I Jr. Solm i loT-nf ,T. AXaolii*^ : Alatlk«‘fnal.iiMiI Oiinamiui-nriOK of IH«nt*d 

Al*ilily. - -.T. Xt. 'I'liozn j>«on : ''I'lm i Expr-i-KMion for X*on>idM,x"y Oi>xidi- 

t amt tl**^ Ijiniita of Oom*liitic>n. T. I^. lllacrlc : Aiontid AiVi;»aaur*^Tnant : 

tl»«^ Eri'or of IXoun^lziry < Joml tt ioF*** l*x l>iai;?noHin^ tl>« 

of Xlroup and Cliimv-r-al X'a.cit*>T-'s, — W. X*'. I*. AdLcrftijntoolc and 

.T. I*ln-mi;it»*i- t A Ox-avita-tiokial 64\tx"v «*y ov**r tl**’) Buriijil K*>)lVin VallF-sy at 
I*i-x»in»*y n»«ar 7*o J*« rrcuJ lt%t t'ttl& : — Bir 't\ Alnix* : 'X'lkF' Tlkwoxry 

of X4i^>-4*rl fjr-*>n» 1 N<i1 to Ii-*li>. 1 >t . 1j. N. 41. X-'IIoxi r t>n a X^ziadra txxra 

l^orn*ul<* f*>r 'X'x-i«rc>rio»u»itr'ic-ixl in l*r*,fr. E. T. Wliittalcor r On t^o 

'rin-t«*r.v of Afatlm-ti Eunotionw. 

Ito-vivi. f **rF< »>f oi*' xiM-aAf Itixi-rAAix. at .O. <ji<.^naral Af ca’tixiK'. " 

RovAn < 3(>x^x.««»».: ot- fcHi" ixojconh E-m* u.aiwo, at A. T. W, f*." l..awmuoo 1 

IXtMiion'^trati* »nH of iSurtcicMkl lSj>*»c5initfnM. 

Bca-AFc-i-v ox« Ev4*zx7<f RraM Cat flF-olojurJc-al h4oc*j«.*ty >, «,t <». O. X4. Exxoolc : Tl»r» 

Eutxi»-*5 of Enxxsn«-*^r’£n{^ m tl»« l.i^lit. of Aiialarn Eoonoxnio Ind-xaetrial and 
I-'olktloal OoiiciittoiiM. 

J ixM-riTO'rxoTc ox.- EF.axrmi* - ax. E^forisiFiFczca CA(t*'r*«**y and Nortl* Walea fl-iyer- 
l^ol) C?€*ntrx') <»n fJ ni \ ax-aity, T * i vnr ixoo I >» at 7. — VV. T. fownand £ Boxno 
Ooixaidx^-TationM of Ec-ononnoa of Eltietrxo l*owc*x- X*rod notion. 

MxTNTKXxxA^t fciox-x Fit's- x*F' XA»j!xi'K.»i« , at T.Hfi. I>x-. H . - X*aax"d«n, JXazxie Aifadi^ 

fCc^mlall, Bix" Mt. Olaix- 'X'lxonxaoxx, Alina 3 .lona Aaliwell, axxd X. XXaok: £ Ixfe- 
o.x»«*4i»>n on *X'l»a l>oc‘t*jr on t>x«* BtaK*'. 

31.0%' AC. lisreri'rxnpfc: *»►• XXnr’i'xaxx AaoKn-Rx-i-a, at S.SC*. - -l^waidontial Addresa. 

Rx-»%-ax,. Oat>cmAt*xcx(-A.t. Bcioxxct'v fat ,d-3olian l-fall), at 8.30. 

Ito-VAi. PU-sc-XR-r-s- «»ip Alax»lx3XXFK flJiaxMXMn in Olxildx-ssxt Bxartlon). at AVaO.— I>ia- 
o-txaaxoxa on EiOroaia of XvxiijiiC. 

SirtFunrr-sr * iR C'HRMXt'ai. Xx»x>xi»'X'itY flw>t»»l*»n Bnotiox*). H- B- Ro'wreil r A New 

OarfciotxiHatioxx Tewt fox- I..«l>rioatxnK Oila, 


I”, No'VRAcnKR O. 


RovAF-Oonc JcoKor X'*ix'sr«ic"XA*c« o»-- I..<»xFX>**is. at />. X>i'- Q. E'. Btxil ; ’Xlio Riatory 

of X‘»»»-cliaX.rio« to tl**- End of ti*o 1 «Jtli Oentury f Ext^ssixati-iclc I,«ocrt«x'-**») f^I.). 

Ro%'ax- I Ms^ri'roTrtoiMr or ClaaAT Rxcr-rAinx, at A. 1 ft. I^rof. U. 1^. Oallvstidac' £ 

Oo-aHf«rr**}jratfon Oontixnilty ixi tlxe Olxaxxjjrr of Btatn from Xl#iAixiid to 

Vaiaxnr f'i'yndall Xaattnma) <l l-X 

Bca'XX'TTV' or J,.*>'r<xa>isr, at ft. 30. EI»^a.r>ox* Af- Urown : Exchlljiitinn 

of two l>i«xtoxna iVdx*i**X4.^»x I -i ntx- and A;KTx4r£aj;rii<xace..— -R."* J« 

'WilHiixaoxi i Exhiixition of T.opidoptex-a to illnatvate a Ixitlxerto -nn- 

reooK^xxiaecl Prinoijpl** of CJoloration. Alary 1^, X-fett : TTUe Ooxn jxazw.ti've 

Anatomy of tlxo Palatiix*' Tonail. J. Xt. Nornxan £ ’I'tx** Boxxtlx Atxxeriean 

CTlxaracsid Eialxna of tbe BnUfaxxxily Harratcatmoxxina-T wdtJx a Rovtaion of 

time CXexxxxa **» jW-de. Oldtield 'T’lxoraaa : l>€»lac*.otxr EacnXora- 

tioxx of Erc^nolx Xndo - Onfna. 'Atamnxala. 111. Alaxxmxale eolXaoted 
dnx'ixnr tlxe Winter 3 027— 1»2«. — O. Ait-ow ; A Revlaioxi of tXxe Afrlcaan 

Ooleoptcna l><»lonKi»i4? to tlxo family X.-anK^iriida". B. Zlirat £ On aome 

AuHtxalian Bpeoiaa of 7'x*onxl>idiidFe. 

Af XMaxxAXAaaxoaL. WcscirFcrc-v" <An«ivar»ary Ale«tixxK>. nt ft.SO. E. A. 

Raxtxxiater : 'X73xe ao-csalled * TTlxez-raolcalite ” and tVxe Esclnt^bxxeo of Bodixxxn 

IXickarl>onato aa a Alinex-al. 3V- A. ‘WooHtwr r 'X'lns Pieseo-eXeMRtX'iCi Effeot of 

IXiamoTxd. V. N. Aalxoroft ; Exlxilxit of AXinerala Recrexxtly Oolleoted. in 

Bxvitxsariaixd. 

XjwarrxTO'Ptow or Cx^-xx.. Et«c«KS«X!:RFt.a. at <5. Bir Rrodi*^ IZaldaxie Rendereon z 

l^X'eaidentlal Addreaa. 


Ix,.X-V»xxxFA’x*x.xim EMoxwTKRnrxim Scx^xiCTr fat XJiprlxtina^ Ber-vXce Rur^caxx, Xft 
Bav-oy Btx-eat>, at A 30. — J. B. JiXow ; ReT>oz‘t on l^ro^^i'esu* dxxjrinigp tlxe 

Vxxoatmxx. C£. O. Pateraon : 17ie Ixxtex'-natiotxal Xllxxmixkation Clonincese In 

ttxe United B‘tat««%. R*si>c>rt« on Prtxxjreaa ixx Oaa and El^C!i9«*te,,^i|f$)«'tlxxxr. 

iKTirrxTrtmc or JdxrrAX-s f fXtrxuln^Xxaxn Uocsal Bexstioxx) fat 01xil>» 


Roy AX. X^xaoTocxnArxxxo Sooxxcyy or ranKA'r Rrxyaxxf ^£MaM>olf%aL at T. 

Z>at«» T. cax-eexxall r Boxxxa Blidee of Boixttxect'Cx Itialyr^ 

Ixvanrxmrra. or AIkyaxa fNortK-Kawt Ooaa3« X*ocxal Beo-tion) fat Ax'xnatroxxs: 
^ OolloEA Newcsasfclo-nixon-rryjae), at CS- IKE. I>o»o3x : X>e«Jorzxxa- 

'■i^tion of Aletala. 'v , v 

'Wwaa-mL - EawTT Ooaxn- XMax'zm-rxoxr csW"- 4 Btem'k 2 aB«ssus Axnr> BAxratrxtAXKina 
.*-<»Iiddleelx«onKt3 Rranolx) fat Cleveland 'BitnRsXtifl.o and ITecXxztloal lnatitn> 
*i^SiddleabxoUfiiA|g|, at 7.aC)w W. O. Riclxarda : CTXxaxxwxan'a Ad« lx4 N »*» - 



'TTie 


fT CTJKJS?. 


•f3®5ro^aQait3B3asEt 


VirMX>j!^ XSX>^ir^ TTov «»**»»:« T- 

dl&j'^sc<'T«.TOA^T^ >Vw»<'»<'rT A*3r»c>«r »»'-r>w Wo-WKW ^sa.t> CS. T^.IU^ jAl. 1^1^l:it.tTJi^ ff*«r'V'|o€> 

. JStxircta'k'K, 15 6a«-voy S3<ir’«efc>, «.tr 3. IB. IH!. Ho«tH«»y s n»« £:i«>ot/i-ic»ilBy eji»i>x>ly 

f^lovAx. *3<^<jiKrrv' c>»-' 3MK.«>xox»rK o€ fiioot>Ior»>, «.t; S, 3E*. .■ 

<ilot«t4«> : fr4\x r*fc*>oTt«- — X*. JKlx’-TxirxxJxxjs ; A»j>*%rst c>X l>txe 

IME'^diw.v^t JVf on«.»4t^»-y. 

<3 o*** Tjonrnoia, »ti 5.30. T>r. L.- X'. Sj-w-tli : Ttic* Tlooort'fc 

X.>nn<lMl i^io ill. T«lx^ S. O. X3lifl; aixiU l_»r. .A.. XS. X-x'imm***! : Tliw 

S«<toono^^ r<«Ki-lVl«-i*ixx« I.<xxmretllil>i'iiTic^liM m C3c>**l Hd^Mirtimr^K oX 

IVot-.t^iriKliMniMli.lz'ei ukiicl X>«5i'l»y»liix'«^- 

J >rM'P**i’cri*ic»>jr <.>e* lBi4cxx>rxcKxt.A CWit'**! »■>»*« feiocstlon), xifc O. Ooxniix*. 

•T, ^A.. r Olxa.ix'xi^cxx] *w A.cl€lx*«i!*«- 

iT^xj-rri'i'tTX'ios# r>i!' XX vcA.'rrxxr^ /vTa'i> X’^xcT^'rxx^A.'rxyxa 1 Bjm< :rr«x’rKM» (txt:. Ofi^clvoix XX<«.11>, 

wt. T. ■ — CS. A.. CJot-LwIl : xin^i 3‘>c»txxt*«t.i<.’! lxiMtjt«llMl,ioxxA -t.lxw Ixmux'- 

fxxnj*? l^oixxt o€ Vio-w. 

►i’X'xr <-»»- C3 x*kb««ic*ax. Tisrx:>txfc*-j-xt.v' S4f*<stiioxx) Cjoiniily 'wlt.li Ixx«fcit^xx- 

Irioxx of tilMS ll,n l>i>*-<x- liiti tiMt;ry> Oxti XloyixJ I *lxilos*«p*tiicin.l iScx.'ic^'fcy, d l».Mj<o'W']>, 
M.fc *7.15. — — W. Hu N'ixtr.ti*i.ll : 3Cl«ol.t'io«l Ixxmix lAfciiX}^ IVt «.fcer*i«xlM froxxx n. 

OXicsTnicn,.! fl3t>nxx«] r.>oint>. 

JNoxfVxx - KJ A-wx* 0€>AS3T 1 >r«'X'i*X'iJ'rf « usi t»i=- £Cj!4«4X]Nrxaicix.M A>rx> Hxxxx»x»tLTii.i iKXua 

fCfrrxa^liXAt^^i^ 0*-t^ Jlc>ll*«*o X1 h. 11« TSf^wiuxMtilo-xxixoxx-'X^yTuO, m-I- 7-15. 

-IS- IXiricsIillfl'o r CJlixxii-mAii’M -A-tlxtT-o>M«. 

XjKTOxctn'Bii* JjnrKxxAxt'V' a2^x> 1*xx * t.*>«<»x-xh<* ax. >«jjx ii.rrv' (<_!lTi«^Trii>Ht>x'y fc4«^t*4>l**xi> 

3Wxi««xxxini, 1 >, n.t. «. llr*. I j. l-liint-.»-.x- z TI»« H»>1« of t.lk«^ XlM,loj!e«n« 

ixx C>x*xf«inic CTli^iiif »»tx-y _A.»i cl 

SHckt^iKJTY ojK X*XTj*i^_xc- Axxax A x«x> o'rxxKxt. -Ak ax.vx*ix:;ai. OxxKJvtXMTrM fxifc 

ictfil 6iic_>x5iMt,y>, At. «. -1 . <_ir*AHt : XxrifkT-ovuci AXc-tt^tiocl fo»- t.li« l>«*t,**x*XMixi«- 

fciori c.»r £4 xtxa 11 of Axxfcii»x<>Ti>- »xi f<'or-i»i of h4t>i l>i HI. X-l. 

-A.xxil>J«i:- z A.xiixlyssi« of fSTiiiill XS- I-.*c«t.c»T- tSixiltili Z 1 

ixxlxxxifcioxi of UiiHAt.>c:->rki IIaIxI*' ii« C^ilw iixicl 1"*. Ax-ixjx ; Ooxxx- 

X>OHit:ir>n of Ix'lifcli Hi i f lot'. In-. Jtt. 33. X>ixxiiiioliit : V’ckltiixtolx-ici 1 >ot.ox'rx*in»x- 

woxa>of Afor*o»i»*y. 

Hoya'x'-. Hc>*;xjbtV' aI 3..SO. fclix:- Ooox-^xt' fiixifctorx, XlAX't.. : H'ifly ^~«Axr« 

of Hr*-! HmIx 1 cic] laHlr'y . 

XlovAX. Moc-!iK*rv ox»- IMT kx^xc'xtstxe <tStxt*#xoT-y Hoofciori'l, Afc «. MO. Mix- Molt>xiT*fc 

W’AT'ixx^JT ; IBci ttoiilioxx AOtl t3ox'»jric*Al X*x'«,<.*.t ico Ixx t.l»o H-it Itx x-o. 

Ko'V'AL. JS!liox».<*a<_:ox»xoAT-- Hocjijetv (Hiolc^ictil S3«<*t;ioxt>- 


7'X/ f I'", Novxcs^xixcxx. 3- 

Ho-vat. Mrxnxc'X'v, a1 4-- 30. I’X'o#- »- 11. tSc* 1 1 1 'y -v or' Ariel IS. .1. < 3a.ri«.l lixi ; Ii»- 

'vc*Mli|;<’At.ixitiM oxx t>tic% C3oll Wixll t3t» I *wila.f xc^oa of F*lAxtt.M, fc*. T3iol& i siai »tx : 

S^XfxtxirirxiAxila ox* Hac* J'liyaiolo^y txiicl Ontxx't.ioA of Hic* (Stxttil- X''*ixxx* 5 -i- 

iMAlxallA Oxxrxlcxxi : S3or»i« X<'ux*t/i***x- Hlttilictts ixt 1 lovcalojxtxiont of Hi*^ 

feAlcolAloxi ixi XS<*li IriocIfT'zxiA. J-tiil.li r>c*«iic'Hly : .A. Jrttxicly of Hit* Aci x-c-xml 

■CJoi'txxx in "fcln* JlloiiMe* aikI iIm T-l.c.*l/it;ioxi lo tlxc:* tioxiiicla. I*x*of- XV. .1. 

Z>»]ctxx; <<»> -.‘Vimlotxiy u.nci J*liyloxx«ny of tHproxicIy I xim, -witolx a l^AX-tioixlAx* 
Tlfsf<t»x'«?«rjH£m to l—ximc^tll l>i7«ixx<.*li .Csr*-T'X'oii« MyMfc«*xjx ; C^>> ’’J’lio lSy»*M of 

.I*«<st;cixx, Hpotid y'liaa, A.mii»axtim, nncl A.llin<] J ^axnc'llilxx-tmt^lin, -witli »i. Sllioft 

T*iatsxx«»ioix on tlaoix' JES-vol iit.ioii. I*T“ot- O, 3ffl. l<«*r* : Ax'fcc^fu.c.-tM «« a 

<-rnici«» tex -tXi** Ohfxniafcf.v of llin Ofll. I'^x'of. 1^'. K*. lllAcrWiiiAn Aticl X*. 

X*ax'Ua r .AiXAlytio iSttictloa in JPlAwit 13*»H|jir*«.t>ion. I. JP. X'Ax-iJxt r AxiAlytio 

SfcutiicsA In X*lAXit> Il**#niix*At.ion. Jl. 1'lx*^ H*i«i>ix*At;l«n of .Ax»i*l*^« in l^wtlx-oprc^xx 

And itJA XlcclAkion to M,«’i«x>ir**xtIon in Ai»*. I»t*of. T«'- I*'. JllAt-IcniAn r Axxrxlytxo 

Wtnclioa ixx X*lAnt lt4=>axxiX’Ation III- p-exT-m til Atioxx of a CI^AtAlytlo Hyatc^xn 
for tlxc* llc'axximvtioii of A pK.»l*»« aikI it« XtxilAtioxi to Oxcy^^rfix. — X^x-of. Xt. R.. 
ClAtt»« nnrl M. X-. ^laAfli«>lcl : Olxx-oinoaonxc-. I..tnUA^«' in o**r-tAln t.ISnotlxcfr'ix 

My l>xri<lisi. 

J.jr»i*>rx:A»*i JVf ATrnxs.vrAi'iCA t gScAiiKTrv (At Xloyxil AAtx*oxtoxxxioAl 6i«-xt*ii»ty>, iit 5. 

<1. XI. lixxxxly : l*x'c>l«n 5 oiiir!nA to a C JliAixt-c^r <xn I xio<iixAllti*»« 

XX^x^Alrlc^ntiAl vVclcI x'*aAA'>. 

Xto’V'AT. tslxxc.jxxc'i'-v €tf^ >f icoxoi f-TK <X1 aI nooloj.^y fcSft-tion), At 5. I>x*. *3. Y^. KL. 

X*x*Jn#iC-lM ; Hx'C'AlcJc^xitiAl _ArleJt-*!M». 

HoyA-x. <Jox.r.t£oxE Of f^xx-vaicix Ai'ffA Of I-.cxTU'xxxT'x, At -5. — T>X'. <1. X'. Rtill r 

XHatox-y <»f ixitr xc:« to tit** JSxid of tin* It^tli Or*ntm'y < F^itz HAti'ic-.lc 

I j€ 5<.J tlirAA) 

Hov-Ax. CJol-x-scc s Jfl Of f^crnciKON-A of XCisrox. aimtx. At 5. O. XI. : AxIaI 

XtOtAtiOXJ., I^nX71X>AAfU 1 AXXCI I*AtlxOlo^lOAl <13x-A*lh»ltA'W I-iOC*t 1X1*0 >. 

XtovAX-, X^XAT’jm.T'rroxrf xjf < Ixxx^; Af Hnx-x-Am', At 5. J 5. C'Ajxt. O. X*itt-ltif ox'a : 

'X'ln* OlAAli of Onltnx*« <IJ.>. C-nl tnx'o-CjriAAlx in A IVfAox i V'iHAj<o- 

<lX*rrx.x>-.43Trx_r jL»y 63oc.’x Kfir Cal XtoyAl fiSAXxitax'y IxxAtitntA), At O. — X*. C3. XXuolc. r 

aX xxai o And tlxa CJlitld-Mxncl. 

Xxsr»*mmTXo>x of Oxvxx. JSfkOXXxJBET^a CXSix'xxxixx^lxAxxx axicI "OtAtriot AA»o<:si£xtion> 

0*-t OlxAxnlxof of C3ornTn«T'<5<*, X3ix-mixx^liAXXX>, at O. A. E, SAclli^rrz AixAlx'i'n 

AX«tlio<l« of SS«»WAs?« l>iHf>oaAl. 

Xix«Trx'X'C?*i'Xo»a- of Ex-Kc-TTAXtuAx,. ETKXoxz^cexcKA, At ©. "W. 1*. AVo<-><3 Iron AA ; Ovai*- 

XiAAd Elaotrio Xl->infa <1 llxxatr‘fx.t«^cl Ixy A OinwinAtofirr'a.jpilt 

J iw«'rx'»-Tr'T*ro»x of M xTn-rt-if ai. a3«t> Oox/Kn-f ExxorsxmcKA Cat lie* pxt ford 'Tow-xx 

XXa11>, At A X3. XT. XCniji^lxt z OfAxiitA Satta ixx Axxd AX'xtxxnd XnoncJon : 

Soma X'A-otoirA .AlTacftlnxt tixaii- 'IVXSAX' : l>f H«x*f ixtion of IW.Iox'o-StX'nctixx'a of 
Oxa.nlt« S«tta. VP'. .T. HioVtAfins: : Exxlxf l>i tion of XToalc Outtixi^ MotlxodM. 

X isrM-ri*rxT-x'ioi« of Stax-'Otpo aax. Ex^oxsf kkaa. At «.W>. Xjiant. -CTol. -X. UTitolxall 

TPlxcnoriaff ; .Hraaidaixtial Ac.ldx’aaa. 

JRo'S'ax. l*xcc>Tr<A»*x-A.X'XXiC3 So<-ixjcT%' Of CTaka'T ■RAX'TAZfr COoloizr OroxiTx Xnfon3ria.l 

Mc^atitneX At 7. l-if*. X». XlAyxxaa : l^aotnx'A. 

li'XA'rx'rt.T'fxoi'i Of Ex.K<jrmzo-A-i. Ei^rct.x]VK»Aa ClOundao Snl>-Oanti*a><At TTnlvax-Aity 

X>ixn<laa>, At 7.30. J- S_ X-<L11y r Kota« on IxmatAllAtion axxcI BCAtn- 

t«*xagxn o<a Xlia'k.a. 

XxxA-rxTXJTTK Of JVlfrrAX.A CHondon XwOoaI Saotionl CAt XToyal Solxonl of BTinaal, 
At 7-5*0. — i*x-of- "W. E. I>a1t>>y : X'l*« X*lAAtlo CJontour. 

0^x<iAx. Soexxo-r-f Cat Xmxx x ial tJoLlajjra of »oiexxo«»>. At 7.80. T- Hxnitlx : «»> 

On SyMtaxxxa of X*laxxA ftanac:tin« Sur*fAoe»H ; <f>> Xfcattactinsr Syatoxna for* 

XmAK** XnvarAfoxi. T>r-_ I... O. A^urtiax and TT. CJ. XTictrardA ; m>a XlolAtioxi 

Ixatwaan Eiald Xllnmfna tioxx and tlx*> Oixtixnnm V'lauai Etold for Oloaox-fa- 
tlonAl IxxAtmxxx^MxtA. 

A*. Abiao^ax^xoat. Hoc'crcTPY <At Royal Sooiaty of Arted, at 7-cXS. 'Wixxf^- 

Oomd;^ TT. R. Oavo-Rr-own-Oafa 5 Tim >tAOlxin*n-y Inatallation of * R XOl.’ 

<>ire4xXf>lO|g(>' Saotion> COliAxioaX Ihfaatirxa; -xMb 
Waato End Moi^tfAl fox- X>laci«Ms«a of tlxa Ne**vowi» Syataxn, C>ixt>-X*a 1 ^[i 9 r»t>^ 
jp^aTMnrtrnont. Weilxersic at f*- * 

ISO, 3070, yox.. ijS 03 *> : 


EAAAOAy Sooxaw <ati XXoyal Xna^^totlonX at ^30.->^<-Slr< Olifaxr Xa^CCa ; Sknrxa 
l>Al»atalxlA X?‘x-ol>lo*n« tn X*lxy«±o« IWATnox-lal l.jwotixr'aV 

XtovAX. Socjxafir x>v -Aa-ra CXndlan J8iX«»etlxz«r), at 4.80. J- "WT, Madolay : Towx 

Watoi? SMT>j>ly in India. 

Ro-vax. An-moxroMixoAX-. Socsxk*a*v, at 5. X>x*. W, XT. SxxxAx-t t**^C>xx tlm Eraonanesa 

X>i«tr*il>utton of Rc»Mtx*iot>Hd Ri-oixoi* XCotionA. XT. A. Ellinon ; JMlxsro 

xxxotx'ix.'ial XTaaMxxx-csA of tlxA Potadarn TIouIxIa StarA. mada virttlx tXm lO-ixx 
Rafx-Actoi* of tlx A .Ax-xnAx^li 01>»f rvator-y. — -E- TV alcAXXxtxfA : Olraox-v* Ation «.• 

MTotoofA from tTl<:;1ollAru];>'A Ooxn«t. 1027 J*'.. T*X'Of- S. OliaizmAn : Tin 

ElAotrioal tJondnetti vity of Rtailix-r M attar. Or. 'W'. JF. S. i-^oclcyar : 

"W'ido A.l>Mor].>t]on Fland in aoxno /1-tyxx* StAr«. W'. iWT. XT. (Tz*aAfA*4 an*- 

IX. "W. TVA-virtcxxi ; MaKnotic Stoi'xna and SoJax- Activity, 1874— lt»a7- PxHxf 

E. A.. JVfllno : C*'*) XTlxa TlxAorAtioal CJoxxtoura of Al>»ox'V>tion l-jlnaa ix 

StfxllAr A tinoAX>lt<^rAA ; Xoniaatiori In RtAllar A txxxoHfxftxax-oa ; Clx*xx4Exralta**c 

SaIxa X'OK-nmla* : Tdax-inxxxxn Intc^Txaitiaa axxd tl»« X>«tArminatiotx of tin 

OoAttloiont of Ofxaaity. X'x'of. fci- OlxAiixnan : On tlXA XXadial I-jimitatlon t* 

til A Mixn’a JVtix^xxAtici Eirld. 

ljwa*x'iT*j*riOKt Of Ex.KcrrnTOAi. XCuxor^rKKaw CX.*€>«<lo« WtixdontA’ fcloction>, at 0.15 
T. ar. C3. l.<(xxxoo axxd Otlx«x-a : X-XiaotiMAloxx on 3.*oiid ST>OAl<A3'a. 

iMxrrxm-rr* »T«r of M ««_*ix Ai<rxc.’-A-t. Ewoxi^xaKxxH Clutorxxial MaAtiiif.^), at 7. 

•loxxtoxx. I i><^«z'Xz' 0 'X’i* ij-j Of Eisrci xfrKKxcA. at 7.30. AixxiixaI Oatiox'aI M «rtinK. 

EKXciXTK.RV' AAuox3iA'rxo34- c-if X:: N«x.T »x fxsxxA <At Tfxix jxAraxxoci Xnatitntc*. Kol£ 5 nlc'>-> 
at 7.30. — C7. XJ. tJax-lAx- : Pi'Actiwa T-an*<^Hx and Ant^iilar UTaaaii rmixnnt. 

1 n^ATirzi-ra ox Afxrr/vi.« CSliAftlAld X-. 00 AI !5i«otion> <in Aiiixllad tTci*ixxoA l>«>T>txi-t 

xn**nt. RtirfflAld tTni vox-ait y), xxt 7.30. X*x'of. Y*". O- Tlxoiri j^imoxx : X'low ir 

TiTftxxl Rltaxanj' Px-ocjammc'm. 

Oxx. -A.x.m 0*»x 0 X 1 «. OuKiaXH-x-a’ -Aaac > c*ijV*x*Xc»i CM *xnc.‘lxAHtx*r fc4Aotiori> Cat "Hililt.cji 
ITall, M anoliaatarX at 7.30. YY. OanxjxliAll : TVitx*oci«llixlo!=i« X'ixxialirafe 

V 7/ /£ X>.4 1", TVoA*-*5Mx»Kn lO. 

Rofaw. Ij*raTi*x*iJ-i-xoi>c e:>x-' C5 mcA.*r llxxn- a t 3. Rt-’v*. 7'*. E. R. Plillliim : Rat*c-rt 

<3l»a«x*x*xxtionw xxiicl 1 >iaoo%'«*n<*H t'AMja-c't.ixi^ tltc^ T’I«ixi«it-a Cil-1- 

1 j'at-tTi-X'XTTTXoJv Of IVl xcoxx.rX-r*rxc-rAX. E m< i i r^ncicxi-M ex'* t*aKr*» vv lSxixnc-li> C*xt C-S \\ > 

l>r. A-. IWcsC'^ancTii and .1. .1 r ftccr-aoii - Stc*»*l C.?aat.mj.:a. 

X*x« vaxot-ociic-Ji-x.. fcXotJXK'rxr CAt X->oxxdoxt Xloafxital >T**c1 ioal Oollc-“}<*5>. 


I". TV<». KIWI « fix z2. 

X vrcnai-rv* C."?* »i ,1 ico a, at 5 30. Hr*. .1. M. <>xx-c*iim : Wn»»xlc*i l'*o11 itt.lon 

Axx- arxei X^xtlxlic.* Mc-altli. Cl'^ortlmr I jc*<*tix»'*>w < »n r<c*v. 5> axid 14. > 


t Jl. 


7 'r 77 iX>..-J I", JSTc tVKivmfa 3 . 

XXoixN’xia.viM JVIxTMKi.nx CX‘’’<-»*“x*At. lTxll>, at 3.30. — — X'. >V. Ed \vai-<ln z A TVatni «!>'.* 
T[’x*ix» to till* Moixtlicirxi AtkIam. 


y’ ( ' JCJS / l", TVov AM ItKA t». 

XVkwi'X* XTEX.i » C;t.»X.i .K» s *c. At ,5. I /">. I'rof. Cltarlc C 4 i axil. Rol »t>ix‘ti4on : Tin* .M .] 

of Enx-oi>«*. CSvic-isi?>**<li rifX I ^fc-tni*** on TVov. tS«». > 

Erxro'a C>ox.>i.kok. at 5.80. Px-oi". A. Oocilc : Jlai-on x*oxi XXitK*‘l. 


ft' /%'!:? I', rVov-xcvmxfin 7. 

Rov-^i, 1 >iM*rx*m*x*ir: of X'*'Tym.x<'' 1 Ixca i.fix. at 4. l>x-. T. X'. C-'ot.l^in z 1 •->«*'• <• 

t lx*i Xl**art anti Rtood xn relation t.*> IncJxiMtx-ial C>«»x*ni»at ioxit^- 

Ees«o*u CJc it.t.HOK, at 5.30. I >x'. X*. A. I*. Av»-ltnK - Tin* Intlnl >t»*cl at'---, i. 

lxidxi«try to X^'nrxi Sx-.n-nx-c' : Tim Ilmnan 

Rc’Erooi. Of < Ixxixcxx't'j^x. t4'x*nx>x««. at 5.30. - - X^x of. A. 3d**ill<‘t : I ^c-a oriMni**^ 
v-otialxnlaira «-iii-oia'*c*n. CS8xic-«-«*«-*<lin{jr X.*c'«: tin-na on TVox*. .V and 4».> 

XJnx-v'KxxKi'rv of Y at is.- l..n»nt. -C-'oixxdx*. It.. T. tionlci z Tli** Ciroat >» 

all lVavi>.cat<n'« C?aj.»lzi.iri CJoolc. 

'I' i-i (7 /y .t 1", >5 C rX XCATXlKn «. 

R*:x'»foxx*> Oox.i-,Ax.*K fc»*t. 'W'om xbtw. at. 5.15. l=*x*of. *T. 14- ftoliArtaon : Tin* y-^iorj 

of T'x'ax'^ol in Eixroir>t’‘an T-.it«*x*atnx-** in tin- J Tfcli jxtid l«tli C.;**ti tn ric'e-.. 

UTi'XiX' ExxaxTV <JJoi..i-f ore, at 5.30. W’. TV. Wni*.c--1i : Roman Ranialna in T\oi t In-t i 

AfrxcJA. 

/*'/CXy>.4 1% TVovxcmbxcxx O. 

XTixi-vrcxtax-rv Ooi:.x..j£oxi:, at 5.3o.— 'W'- X-c- C::oti'>t ; Tlio ISrltialx OoaI Intlin^Tr->. 


iSr-fXTcrxixy.-i T, tv«-.v«mx*xei*. to. 

XTonxirTMAVr BToRXX-rM C-**’o*‘«*»t f-liH>, at 3.30. J_ E. S. Tlallaa : Swi«^■^ J~>c-**fi»* 

axxd Elow'ora. ^ 


N'oviEcacwrEJtt. 8. 

Motx»*b, ax?i> Toxtrs AawooiArr 

, . ^ Worlc dono dtxrin^ tlxo paat 

X->aT>lAy lToxxa«» Sooiolo^lcsat Society and T-.<€»T>lay Moxxaa Tonra A»**o 
— . Social Stxxdica ixx Major-ca. 


Soc'Tox-.cMLiK'Ai- Soc''Tic*r’»r, X-4Kfx..axr 
X^ondon Xlay I'm! nine; Oo]lejTe>>. 

At 10.30 a.M. Rejxorta on tlxe Worlc done dtxrin^ tlxo paat V 

icplay IToxxac Sociological Society and T-.<eT>l«i^ Moxxae Tonra A« 

At 11.15 A. MC. Social Stxxdfea ixx Majorca. ATiaa M- 'BTaoleiai**** 

axxci Elora in M<Morc»a <3. JMIorria r Some JMotca oxx Sw«»rliMl> I.cai>i 

At 2-80. O. C3. Eamr ; SOitxx€i» Rcaxxlta of tlio C>x*x>ydoxx Sxxrxrey. 

At 4.45. ^A- Eax-xiiinaxTSton, axxd Oroixn Xwcadex-a from ttxc Toxxra Ht 

•*C3amx>," 1028 r EieJd Stwcliea at St. Petar. 


**jw 1*3 

irition 

t'olon; 


SToxTBacRveR 1C»— 24. 


Zllatillation. Po-wcur »o«9tt Ooal Tara, an^ OiX«, „ wz-tf 

Ijfon oC Ooai, CYrY^n crT Ooal, <3or1 OoaX. CJnU'ily«t^ 

and ttxc ^nckavml aapeota of tlxc RXtxxxnXnouiH Oc*a« Indnaiary. 
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Officers 


Bx^sson 


CONTTENTS. 

rtie I*osit:ion o£ Soien1:ifio stncl 'X'eolinic&l 
‘tHe Ciirll Ser-vioe 
M[«.g:ic &nd 

rh»e Quontrum Tln^ory 

rh.« Water Suf>pl3r of To'wns- liy ll>r. 

Ounninsliam ... 

Cnisect Sooieties. JE^y F. A. II>. 

3iar Bookslielf ... 

Letters to tlie Sditor : 

f ’'1 ixoroscorioc* of JVJoroory Vapovix- vmcieir X.,o-v%r 

I’'-3*c^<^iti.-i-tic>Ti- THe R.i^ht X-lon. l.or<l 

Jt* . Jbi - S . 

JP-I ycir-ooa-rl->c>ris4 fvoixi IVEetliaxie. M. ML. 

Stanley anri I>jrof. A- W. NasH 
J .ongf Wuv'o K;iclio Xoot^Titioii and AtiTiosiilieric' 

r>r. G. M. B. Dobson^ F.Ft.S. 

I >ifl raot ion e>f C'atli«>clc; T^ays by Oalcitt*. — Sboji 
I'JTisbilcaw’a and Seisbi XCiicucHi ... 
<'banj?t's m tbo I^'orm of JVt anmialian Kocl C'ells 

<liio tr> tbo I <i± a CX> ass. Elric 

I^oncier ....... 

Strx-tos I»rof. A. G. Shenstone 

'I'lio Tni.-ontion of tlie J-fot J51ttst in 1 ron-l^Tnolt- 

ingif. E. \A^yn<lliajm X-fxilme ; Erof. William 

_ A. 13one, E.K.S. ..... 

r>issc *<' liLtion of I^vit-o IMt'ronr-^J'. E. S. ICeeping; 

Soclauni J*bosj>Jiato iSointioiis. ^A/’- R. 

^ Trotter ; Or. W'. M. Pearsall 

CiroMsos, and Vaeuai, C. R. Enrcb 

I 'C-ft N'loi|.<li *s * I'iJtdimn CJMoolc ' J. S. Tbonnpson. 

J ’roocrssos of CJ^olonr 1 '*lioto^ra|:>h>',^ P. J. Tritton 

J-lal>itats ol Aranc-arias and C'lia'n^gos of C'lim.ato. 

W. B. Alexander ..... 

J ^<->st -XV^ax- Tnternatioti al SSt'ren ti fio IVIoc'tings in 

»«-?riJiany . Prof- W. E. S. Turner 

'J'iie X-Init of Volooity. V. Naylor 

C'<»ntinnocl Sol f - pollination in Ootton. J. B. 

M ui tcb i n son 

Problems of tbe Ocean. T3y G. P. B. 

The Fixation of Shifting: or BloiTim Sand 
Recent Excayations at the Cheddar Cayes. 

Parry . . . - 

Obituary t 

r*rof. 'Wilhelm Wein 
Prof- P. P. Sn^ildn 
News and "Vleyrs 
Oui Astronomical Column 
Research Xtema - . _ _ 

Conference of Australian Physicists 
oome Band and Emission Spectra - 
^rystal Structure and Properties 
Vitamin >4 as an Anti-Inf ectiye Aaent 
Condition of Plaice in the North Sea 
University and Educational Intelligence 
of Customs and Pestiyals 
ocieties and Academies 
Oiary of Societies 


By FI. P. 
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Positrion oT Sciexi1:iiic amdl nPeclitxicai 
in Civil Service. 

O INT yaui*iotJt» ooocbsioriLS during^ t-lio pctBt fovy yen^r^ 
ola.ims Hctvo l>€soii mado oxi of j^rofcjs- 

sionally qiifitlificsd soioxit>ifio a.Ti.d 'fcochiiioa,! 'vyorlcojrs in 
tho Mom^ CUivil Sorvioo fox* imj^x-oveid salarios etxxd 
otvloLOX* ooxiditionw of omploymoxx-t . It fias I>oe>n 
yjointesd out that tli« q[ualifications nornnally do- 
mandod hy tlxo f^tato as a oondition of appointmont 
to junior soiontific aixd tooHnical posts imply that 
candidates for them must have had Just as long a 
training and attained at least as high a level of 
intellecttxal attainrxtent as candidates for junior 
administrative posts. It is asserted also that the 
hurden of rosponsihility of such officers on hehalf of 
the State is prohahly greater than that of their 
corresponding numl>ex*s on the administrative side 
of the service. Oxx these grounds alone it is con- 
tended that their general conditions of service 
should ho at least e<iual A^'ith those of the adminis- 
trative el asses. furthermore, it is denied that 
a h-igh degree of specialisation and outstanding 
specsialised Icnow ledge of science necessarily unfits a 
xixan for thf?^ assumi>tion of the highest adminis- 
trative office. If, thereof ore, the fi:>tate wishes its 
service to possess tlie utmost attractiveness to men 
of outstanding scic’^ntifie ahiiity, it should either put 
an on<l to the e:?c;istirig disj>arity lietweeii tike initial 
pay and |.>rosp<"^<*-ts of its scientific and its adminis- 
trative officers in their respective sj^>heres, or give 
more favourable considerat ion to the eiaims of its 
sj>ecialist otficc^rs for the highest posts ixx the 
adxxxinistration . 

IVIost of tliese points *were made l>y leading men 
of science in their evddence in X013 and before 

the Itoyal Ooxn mission oxx the Oivil Service, but the 
intervention of tlio War x>re vented dxxe considera- 
tioxx being given to thenx a,t the tixxxe. After the 
War a new' body w*as constittxted, the Oivil Service 
National Whitley Ooxmoil, the gexxeral objects of 
which -were to secure the greatest measure of co- 
operation betw*eexx the State in its capacity of 
employer, and the general body of C^vil Servants in 
matters affecting the Oivil Service, with a view- to 
increased efficiency in the public sex*vice combined 
with the well-being of those employed ; to provide 
machinery for dealing with gxlevances, and generally 
to bring together the experience and different points 
of view* of representatives of the administrative, 
clerical, and manipulative Oivil Service.*'* A.ppar- 
exxtly professional civil servants were included in 
these categories, for the Ixxstitution of Professional 
CHvil Servcbnts, all the members of which are 
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I>x*o£€5©siona>lJ3rq|Xia.li<xoci, t>Jb.o Societiyof Oivil Serva.rx'ts, 
-fclio Oivil Sox- vice Oozxfodlex*€t'<>ioxx, l>ot>ix of -wlxiolx 
oxxxl>x'a,co wl nx^rxifcoi- of x*x-o£e»sioxxa.l mcxi, -wex-c j^vcxx 
roTprcssoxx-fca-tiioxx of i>iic st>£L£E side of t>lio Ooxixxcil. 

JV-fc tilxe secomd meet^xTxg of ZCSreLt.ioixa .1 0 <>xi.xxcxl it> 

W€Ls decided -fco coxisidejr -fclxe x-eox-^a^ixisfiftioxx of tilxe 
Oivil Sex- vice ixx “fc^ie lig^Ixt) of fixe x-ecoxixixxexxdafxoxxs of 
■fclxe fLoyatl Oonxiinissioxx- Tlxe clericetl cIclsscs 'wex-e 
fix-sf x-evio-W'ed, £txxd s, x-ejxor-f oxx flic diifies, xriofliod of 
x-ecx-ixif xxxeixf , axxd scixlos of sa^lctx-^'^ of fixe clerxctxl, 
e^cecxxfive, e.xxd a.drxxixxiKfr€Ltive gx-a.des wets issued 
ea,x-l 3 r in 19S250. Immediafely Sbffcr fliis x*opox*f av€xs 
issued, fixe Olxa,rxcellox' of fixe ICxclxeq^uei' €Lj.>j>oinf ed «, 
OoTxxxirxiffee coxxsisfixig of flie Itxfo I-.oi-cl -Ascjuiflx, 
JL*oi*d Ooliv^rn £txxd X^ord iVtaclay fo ooxisidex* “ fixe 
question of fixes x-omuiier-CLfion Avliicli slioxxld a^ffxxclx 
fo fixe x^T-irxcijrxa-l i>osfs ixx fixe Oivil Service txs exc- 
emiplifxed Ixy sl X^erxxxxxneixf TUnder Secresf xi.r^sliij> of 
Sf ctf e . ” Tlx is Ooixxnxif f ee recoirxnxexxded f iia,f flic l>SLsic 
setlixx-xes of fliese officers, most of A^v'lxoxn Ixctd Ixeexx 
in reoeijxf of £SOOO eL y-ear, sliould lie x*aisod fo ^£3000 
a 3 / ear. TJxis resooxixxxxondafion ivas ]puf ixifo immedi- 
afe effect- 'Wiflxouf suggesting flxaf flieso classes 
"wirore too generously dealt iviflx, if is uixdoulxfetlly a 
fact flxaf flxeir salax-ies 'w-ere coxxsidex-alxly iuii>roved- 
fJxxforf unafely , fixe Nafionxxl Oouricil did ixofc 
jxroceed at once f o deal ivif lx fixe jirofessional classes 
in fixe sanxe com jxx-eixexxsi ves ivay- TJxese wore left 
for fixe fixne Ixeixxg fo a fVeasury Oonxmxf foe, fo Ixo 
coxxsiderod jxiecexxxoal, and flxen oxxly ixx a few dex>arf- 
xnenfs. Oixe or fw'o dejxarf ixxenfs were dealt w-iflx 
fairly generously- Tlie iiritislx IVXuseum staffs, fox' 
excanxixle, w^ere given a salary scale of fo ;£SOO 

for fixe entry grade, sul>jecf fo an efficiency Ixar at 
dES-XrO- Ixx sfrilcing contrast, fix is range of salary 
oovex-od five different grades axnoxxg the scientific 
staffs at fixe INTafional I*lxysical I^alxoraf ory , jxroxno- 
fion froxn one grade f o anoflier dejxeixding on fixe 
occixinrence of vacancies- lESvenfually fixe official 
side of fixe lOJatioxial Oouncil consented fo fixe 
ai>i>oixifinenf of flxree sjxecial sul>- comm if fees fo 
deal wiflx cex-faixx gi'ades of jxrofessionally qualiixed 
I>ersons- This ivas in 19^2. ^y flxaf fxxxxe the 
jxosf-Wax* hoorrx in trade had given trade do- 

jxressxoxx, axxd financial stringency had jxroduced the 
^ Oeddes Oomxniffee * ivifh its so-called economy j>ro- 
X>osals- In this at ixi os jxlxere the staff side rejxrcjsen fa- 
fives on the fhx-ee suh-coxnxxxif tees had fo conduct 
their negotiations w-ifh f he x'efxresexxf at ives ajxjxoixxfed 
hy H-IM- Treasxxry- To xxxahe xxxaffers ivorse, during 
these negofiafioxxs the Ooveirxxxxxexxf ajipoixxfeda Ooxxx- 
xxxiffee uxxder the chaix-xxxaxxshli^ of Sixr -A-laxx -Atidex-soxx 
** fo ixxqutre xxxi>o the sfaxxdaxrd of x'exxxunerafloxx 
axxd other ooxxdxf ioxxs of exn-;]ployxnexxf of the vaxrioixs 
fSTo. BOBO, Vox-. IBSl 
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olasses of 3fafe Servaxxfs exxx^xfoyed in the Oivil 
Service,'* and this Ooxxxxxxiffee esxipressed itself thus : 

If has heen rex>xresexxfed fo us oxx hehalf of this 
[the i>rofessional3 group, that the pxay of Trofessional 
men in the Oivil Servxco has xxof heoxx increased as 
nxuoh as the jxay of administrative grades, and that 
if ■w'ill not in the future attract caxxdidafes of the 
right qualify- - . . We do xxof share this view', nor 

do we agree that there is axxy direct reflation between 
the pay of the -A.dministrative Ofiic^er axxd the 
I'rofessional men wrho advise him as occasion arises - 
We have alrexxdy said what w'o fliinh ahoxxf fhe- 
forxner ; the latter should, in our judgment, relate 
his pay and position with those of his professional 
brethren ixx the outside world. - . - Ais the 

seales of pay attract good candidates to-day 'we sc-c 
xxo reason for aix increase.** f 

This pronouncement reflected fixe view’' of tl^^ 
Treasury, so that it is not surpx-ising that the results 
of the negofiafioxxs on behalf of the scic’sxxtific and 
technical staffs were disappointing in the exetreme. 
ICven the plea that jxxnioi' scientific assistaxxts sltoulcl 
bo givexx ostablisiied on eixtry to thx^ service' 

and confirmed ixx thonx within a tw'o yeai-s* prol>a~ 
txonary jxex'iod w^as dismissed, although in the 
organisatioxx Tte^xort oix tlie Olcric^al 01ass€»-s tli€- 
fSTatioxial Oounoil had alre^ady stated : 

have foxxixd oux'selves ixx entire agre€»-xneiit. 
with the views expx'ossed l>y the Itoyal C Commission 
of the CCivil Service regarding the evil csffects of em - 
jxloyiixg teixxporary clerical stxxff on -la^rixxanent w-oi-U. 
Oxxr iixtoxxtioxx is that all olasses proposecl by us 
should be eixx ployed oxx a pornxaxxeixt axxd 
ablo footing.** 

Ooxxsiderxng the nature of the dxxties of junior 
sciexxtific officers, paxlioulai'ly tlieir access to, and 
particix>atioix ixx, worh of a highly oonfideixti^* 1 
character, one xiiight be jxxstxfied in assuming tlxnt 
the principle laid down for clerical class<^s applicrl 
W'ith far greater force to therxx. The fact rexnaii»s 
that there are still largo nunxbors of professionally 
qualifxod eeientxfic of&cers enxployed ixx a tomyxorary 
capacity in various Ooveimrxient department 
although the^work upoxx W'hich they are engaged is 
perxnanent in character. 

The sequel to this treatment of professional civil 
sex'vaxxts is illxxnxinating. Oxx Oct. B the 
published aix article from its Oivil Sexi-vice Oorx'c- 
spondent dealing with the failure of certaixx depa^'f- 
xnents to attract xnen writh the xiooessax*y sciexxtiti<* 
axxd teclxnical qualifxcatioxis to fill appoixxtments iix 
the Oivil Service. Sefore the Wax*, fox* excaxnple, atx 
axnple sxxpply of eaxxdidates fox* assistaxxt eataininor- 
ships ixx the Tatcsxxt Office was available. Ixx 1910 
xxo fewer thaxx 1S*7 eaxxdidates pxrcM9e«xted thexxxselv-es 
for xxixxe appoizxtxxxexxts.. To-day, ooxxditioxxs are 
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eja.-fcirol^y' olaa^zi^od. . An. etJC&^'OxixxBut^ion. H^us ixxst> l>^onL 
hold for* c»i3c: cb;£>'poin.t>xnon.-b8, \>wt only t>liir‘t>oon oebndi- 
cist'&oe ig>r*osont>o<i t>l3iomsolvos, ont» of -w^^hioh iramhor* 
&ix "wroro «-ire€tcly in i^lro Oivil Sorvioo. I-fc is £tlso 
osf-ja-hlishoci fha-fc flio sn;pojt‘ior €bti-tr*o.o‘fcions of on-fesido 
oriai>loyinori'fc ox>on *fco nxon "wifh soionf^iho ij^netlifiLoa,- 
fiozxs is r*e»sij.l‘fcirx |5 in a. loss fo t>lio soTvico of moix 'who 
st-a^x-fcod fihoir* oa-roox-s in -fclio Oivil Sor-srico. 'I^ho 
I^apbonf OfKtoo h«Ls lost c|^wit.€> a xxxxmhox- of nxon in this 
way; dixx*in |5 tlxo x>T*osont yoar* foxix* irioml>oi*s of tho 
o:^aminin^ staff ha'vro rosi^iprxod to taho n]p ind\isti*ial 
ooonpations. Tho j^ocxxiiair hixowlod^o roq^xiix-od in 
tho conx*so of thoir ofhoial dxxtios onhanoos tho 
oxaxninors* xxsofnlnoss for tho j3ixrj>osos of oortain 
iixdixstrial fxrnxs, and thoi-o is a dangor horo, as in 
tlxo XJJnitod Statos, that tho iPatont Offioo may 
liciootno a traixxin^ j^roxxnd for nxon ^^v-ho looh to 
iixdastry for thoir nltinxato caroors. 

♦Sxich a rosiilt might havo hoon forosoon^ Tho 
tj^r-oAvdng oom i|.>loxity of indxxstrial jxrooossos adds to 
t ii<- diflictjlty of ostahlishing an ixxdisj>ixtal>lo jright 
t (> a Tfxatont. It hohovos indust rialists, tliioroforo, to 
<‘rtix»loy tho hooiiost intolloots iix tliis p«xrtionlax* 
hi'aixoh of thoir ^'orh, and it is an cxhvioxxs ooonotny 
to |>ay -woll for saoh sor^v'ioo, Yot tho hasio soalo of 
j^filax-y of l?*atoxxt Oliioc? assistant oixiaixxinors is tho 
pro-W^ar soalo. Tho f^tato has noithox* ox€>roiso<l aixy 
foi'osight ixx this mattor nor has it fxtxid aixy atton- 
tioix, apparontly, to tlio coxxdition <^>f affairs 'whioh 
tiroso out of siixxilar oiroxxnxstaxioos in tho XJnitod 
STatos. In a roport sohinittocl in 1020 to Oongross 
ilt^aiixxg w'ith tho olassification of govornmoixt oflioials 
iiTiil tho salarios and oonditxoxxs of sorvioo attaolxod 
t<» tho varions olassos, onxphasis Mvas laid oxx tho 
uK’-roasing difhoxilty oxporionood hy tho Uxxitod 
Statos C^ovorixmont in <?onno?tion with tho roomit- 
iiKirxt axxd rotontioxx of profossiorxal oivil sorvants. 
A>i an o^caixxplo it citod its l^atoxxt Offioo. As a 

rt't^ult of tho oxoossivo tvxrnovor of staff it has alxnost 
ot*f4sod f nnotionixxg.*^ 

Othor dopartxnonts in oxir Oivil Sorvioo aro ovoxx 
^'*^>rso off than tho Tatont Ofiioo- In spito of tho 
iiuproAToxnont in tho oomxnoncing salary of carto- 
^Titpliors in tho Hydrographic I>opartmont of tho 
A<1 i>iix“alty, tho grofxtost diffioxilty has arisen in in- 
tliitaxxg oandidatos to coxno forward- ISvon groator 
<UlYioixlty has hooix o^srporioncod in roorxxiting pro- 
lief I V porsons as assistant snrvoyors in 

Admiralty and A.ir IVIinistry. In hoth those 
<^le|>ixrtmonts thoro aro 'V'acanoios •which cannot ho 
ftUorl althoxxgh tho xox^Lxait'^d standard of professional 
^onipstono© has heen lowered. The demand for 
Well -trained intellects hy indnstrial hrms is a 
t'oin j^arati'V'ely new* phenomenon in Oreat Hritaln. 
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It is rapidly hocomixxg more marhed. Already 
the State is finding that some of its heenest 
yoxxngor professional worhers are transferring their 
ahilitios to hig irxdxxstrial coxnhinos, 'where, rightly 
or wrongly, they imagixxo they will ho gix?"en 
gx'oater scope. Tho qxxestion arises, tho 

State fail to deal adoc^i lately with tho prohloms 
ax*isiixg oxxt of tho onxploy nxoxxt of its profossioxxal 
Oivil Sor-v^aixts xxntil, for this class, ^tiato service 
hocoxxxos a last rofxxgo ? Tliis is w-hat happened in 
the United SStates w'hx^n the hig ixxilustrialists realised 
tho importaixce of employing highly cj xxalified pro- 
fessional nioix and w^onxexx ixx thoir* xinxl ertaldings . 

We siiggx^st that a general inq^xxiry into the scope 
of duties^ tho scales of salary, and other conditions 
of emiiiloynioxxt of all professionally cjxxalified Oivil 
fcServaxxfs is loxxg ovordxxc. Wes sixggost fxxrthef, that 
sxxch an inqxiiry, iixclxxding as it xxxxxst consideration 
of th€3 rtilations l>ctwx»on j^>rofessionally q[xxalified and 
other Oivil Sorvaxxts, slioxild he condxxcted hy those 
•wlio ax*o oixtiroly removed fronx any suspicion of hias. 

I Wo certaixxly do not consider that tlie Oivil Service 
T^^atiolxaJ Whitley Ooxxxxcil, as it is at present consti- 
tii't/ 0 <l, is capahlo of xxndertaking this tash. The 
need xvoxxld l>ost. ho met hy the appointment of a 
Hoyal Oomnxission to ooixsideM* si>ocifioally the 
prohloms ai’isi ng oixt of the oonxparati voly recent 
growtli witliin tho C.?ivil iSex*vice of a large elass of 
x%^orhers to 'which the traditional Oivil Service 
systenx has still to ho attuned. 

]M[£Lg‘ic SLXxd JMCedicrinc. 

JkTa^irC: to o'rh tihc. 

CT'VuirZi.gfJit , Oharles fcSinger. l^P- xix 2fi3 -H 

4*7 plates. (I-onxion : Ernest Hcmxxx, I-td., 1028.) 
2oj». net. 

OH Alt EES SllSrOEH is wdl Itno'wm as oxxe 
J — ^ of the very fe'w stxxdexxts ixx England Tvho 
pxxrsxxe tho sxxhjeot of the history of medicine in a 
critical axxd scioxxtific spirit. H!e is -well e<jxxip 3 [>ed 
for the woi-lc: hy his ltx»ow' ledge of the classical 
languages axrd Hehr-cw, as well as l>y his inq^xiiring 

sj>iT*it. He is, too, greatly helped hy his w^ife 

IMrs. Uorothea fc^ixxger w’ho has recently pxxlilished 

the first volume of a catalogxxe of Eatin and 
vex’naoxxlar alchemical nxaixxxscripts ixi Oreat Hritain 
and Irelaxxd, xlatiixg froxn hefore- the sis:teexxth 
ceixtxxry. Nevertheless, xve welconxe I>r. Sixxgcr*s 
volxixne ** Ex^onx !BiIagio to f^oiexxoe with somewhat 
mixxgled feelixxgs, of pleas xxx*e in the first plax^e, 
hecaixse it is very interesting ; of regret, that he 
shoxxld have spent so mxxoh valnahle time in re- 
editing and adding to a series of essays which 
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list VO l3e©ii. vS'S^o^is I’oaciiLy axjoessible 

periociicala. Thor*© is st>ill ittiich. "bo l>o <3.onLO in 
bra.cing biio cloolino in -blio ol>s©rva,t>iona.l scionoes 
jprom b>jho inbellectinal ofRoionoy of classioal anbiciiiit-y 
bo bKo x^ocovoiry 'wHioJh l>ega,n in bli© bwolfbH aTid 
bliirboenbli conbui'ios. Wo jg^Tiiclge ovor^ nxonienb 
biictb I>r. fc5ing©» vsponcis in r-obra.cing His sbej>s. 

THo Hook oonba,irvs ei^hb ossays on varions 
siil>Jocbs, a^ncl bHo bibl© ‘‘ PVom JVla.gio bo Scionco 
applies sbricbly only bo bHo fotii*tli, onbiblod “ Early 
EnglisH IVCa^ie anci Medicine-’^ I>r- fc^inf?er sHows 
in bliis essay How OreoH medlioino in a cloHased forn^ 
Hoeanie Hnown in Europe bliroiif^H X-»abin bransla- 
bions Heforo bHe A.raHiaii revival, anci so formed 
bHo grouTKlworlc of early Eng^lisH miediciKLe. THe 
Hixowled^;© bHns bransmibbed w'as scanby eixougii. 
Hub -was perhaps mort^ aceurabe bHan bliab oHbained 
a libble labor wHerx blie origiixal OreeH Had passed 
bHrougli Aral>ic, whieH ibself was branslabed inbo 
Eabin^ HobH versions Heing fre<buenbly made Hy 
persons who liad an imperfecib Hnov-^ledf^e of 
AraHid aixd xio Hnowlc^dgc of bHo sul>jeb5b wibli 
whicjH bHey were dealin#?- Ib is nob surprismg, 
blierefore, bHab many of bHe ori^^^inal AraHic? words 
are sbill in use. 'X'He eai*lior sbajge is rei>res€uibed Hy 
bHc^ oHarms and s^>ells wHieH are -w'ribbeix in eorrupb 
Ox'oelc, Hub nob in Oroelc cliaraebers. l>r. Sixxger 
sliows bHab blie loss of scienbifie Icxxowled^e was 
gradual, and reaeliod ibs lowc^sb depbH al>oxib bHe 
c^nd of bHe fourth century. TVfber bliis there was 
a long period of igixoranco until bHo revival Hegan 
in England in bHe nxidiile of bHe bhirbeeubh eenbury 
with bHe advent of IboHcsrb C Irossc'besbe and the 
recovery of the works of Aristotle, oven bHoxigH 
the braixslabioixs wesrc so Had bHab l^/Ogc^r Eac^on 
wished they were all Hurnb. 

The essay on blic Eorica of Oildas of Eribain is 
written primarily for scHolars, as blie sxiHjc^cb is 
difficult and somewhat Harren, A Eoricja is a 
Hreasbjxlabo or HauHerk, and the >vord was employed 
mebax>Horioally iix the sixth cenbxiry bo mean a 
prayer the recital of -wdiicH prcxbecbod from the 
devils who, in medieval imagination, were eon- 
sbanbly thrusting agaixxsb the Hreasbplabe of good 
deeds and OHx*isbian observance , THe Eorica 

ascribed bo Sb. Eabrick expressly states that ib is 
a Hymn made for blio protection of Himself and 
His monks against the enemies that lay in 
ambush for the clerics. When any xyeiTeiort shall 

recite ib daily with pious meditation on Ood, 
demons shall nob dare bo face Him, ib shall He a 
protection bo Hixn against all poison and envy ; ib 
shall He a guard bo Him against sudden death ; it 
shall He a I.#orica for His soul after His decease.’* 
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The interest of the Eorica of Oildas lies in the 

laxxguage in w'hich it is written a characteristic 

form of X^bin known as Hisperio * or ‘ EiHemian * 
which was tisod, I>r. Singer says, in south-west 
Eribain and Ireland in the sixth and seventh 
centuries. Axxglo- Saxon copies of the Eorica were 
made, hub the laxxguage was so unintelligible that 
glosses had bo Ho freely supplied. 

There is an exeellent chai>ber oix hei*Hals, iu 
which h>r. Singer directs abtenbioxx bo the fact that 
palaeolithic man left few drawings of plants in 
conxx>arison with the number of animals He dex>icbed ; 
tbe- explanation offered >>eing that the 
were of a xnagical character bo bring animals pxto 
the power of the hiinbor, whilst plants required xio 
hxmbing. He also points out that the herbal h 
originated in the south of Europe^, fox* the i>icturt‘s; 
nearly always rex>rosexvb southern sj>eeios. 

Eury St. Edmunds Herbal, writbem about 1120, 
an excieptioTX, for ibs author was a lover of tlic-i x>larits 
he saw aroxxnd him. 

l>r. Singer’s views on the* visions of HildogaT*d 
of Eingen are well kxxowxi. The xirawings illustrat- 
ing bhe^ Scivias, oixe of her great uiysbic'al xvorks. 
v^ere produced uixclcsr ber persoxxal dirtst^bion aunt 
are in. colour. Tht\v show undou Ht <^<lly that s)>o 
suffc’sred from attacks of tyjncal migraxiue with 
teichox>sia. The condition is now well ktiowii ; U 
is very yxaitxful, it inc»xi>acitaxtes ditrijxg blxe attac*ks. 
Hut has no effect on longevity. Ililchsgard herst Jf 
was Horn iix 1008 and live<l xiiitil 1 170 or 1 180. 

Thx^re is a final <;ssay on the seHool of 
axTxd its legends. 

THc^ Hook is well illustrabt'd throughout, and tht- 
coloured plates, often coyned from maxxxus<ri][)t 
hei*hals, are osja^cially pleasing. The date of t ia* 
Hirtli of T>r. William Harvey is incox'rectly giv<‘ii 
on page G^>, Hub the xnisbake is nob repeated on 
page 108 where ib is correct 


The Quantum Theory. 

'wexeere E'n.t'kt^cJcl^LiFXQ flttr i^/UAxrUervtheolri.€.. Von 

Prof. -Or. A. l^ande. ( Wissexischafbliche Eorsch- 

uxxgsHerichbe, Natxxrwissexxschafbliche 
Eand X>.) I’p. xi H- 180. (Hresderi xxnd Eeipv.is • 
Theodor ^beinkopff, 1020.) 12 gold marks, 

VHE rapid advances in recent years in the various 
■ E. fields of physics make ib increasingly difh*’!*'^ 
for the physicist bo keep abreast of the remarkable 
developments in his subject, and for other xnt J* of 
science to keep in touch with current physical ideas. 
A series of publications such to the Wis^sen- 
sehaftlicHe Eorsohuxxgsberiohte ** thus serves » 
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’V'eblu«kl>l<e ^ptxirpos^ ijct ’"iia rolar 4 >ive»ly 

ooxxi^pa^sa a-xi &ut>la.ox-it>asbt>i^e Eii>^t>exKi 6 j:iit> of -feHo ^iroaOxi'k 
j30sit>io*i. ixi oti.c& ox* «niot>la.o3^ feraxioii of Icno^w^lieKi^o. 

ab»»OLzrLiTi.^ t;]^o ro«»<ior’’'s f«umilia,ritiy -wil^li. "fclxo olo- 
ixiontis of I1.X8 sTa-foioof;, etan fbixt^Hoz' is ona^lalod fo gi>ro 
wicit>lx «i. 3 xcl -fco liis tir«>a.-fcxoo«-t, f-Ho roSTilt/ l>oin^ 

Cb voliaxTio -wliioli is xasofcil Tbot>li -fco filao a,civ®bxiLOo<a 
s-fcia.dloixti cbia<i tio t.Ia <5 rosoctroliL worlcor- In -felio jarosoxx-fc 
o«*HO IfIxo oditior of f-iiis sorios of i 3 cioxiogra,j>Ix» lias li>€>esii 
I^ax'l.icnlai*l3r fortiULxiato iix sooiijrixi^ t>lio soorvioos of a 
j>liysic!ist> -w-lao is xiofod alilco for liis oxnirLorxco in t»lio 
sulijoot; cioal-fc 'W'i'fcli* axxcl for liia al>ilit;y l>o i;vrii>e in a 
olfar and atitraotivo niannor. * 3 ?iio oarlior €»*ditiion 
of tlio l>oolc ivas familiar -fco most^ oamosir sf-iidon'fcs 
of frlio <3^iiar*t>xnn t^lioor^.’^, and -feliet a|j]poaranco of a 
Ho-oond odifion four y'oars lafor gavo flio anflior -fclio 

< »^>j>orttmif;y" of t.lxoron# 5 lily rovisLrig it>, 'W'liox’“C5l:>3r 
prominonoo "vw'as ^ivon to t>lio qj^nesfcion of t/lio nafixro 

< »f radiatioji. IVforoovor, a f\ill list of tHo rolov-ant> 
it'foroncic^s fo flio Jit.orat.urej is inoliidod. 

Tji t.lie first- ofia^>tor t>lio quantum t.Iioor.v of 
rti.<Jiation is ti’oatod in x.**^^*^12fraj>lis doalin^cj ’W'itli 
liirli-t-q uanta, statistios of lifjjlit- quanta, radiation 
mattov, tli.o stationary’* quantum statos, tlio 
.•ori*osj>ondoiiC‘o £>x-inoiplo, and virtual radiation. 
TIm* sj>ootrc>soo^>io asjxoots of tHo thoory^ aro i>ro- 
?-**!* tt-cl in tlio f ollo'v^'^in^^ t’W'o oliajitors on sy’stoms 
w it ono oJoc'i.ron, and sy’^stoms i^’itfj sovoral oloo- 
tvoiis, and adoquato s|;>aoo is dov'otod to tlio oon- 
^-if^<.'rat ion of nxiiltiy->le>ts, a toj>io to wliioli tHo 
antliox* tiirnsolf Ixas oonti-ilxutx^d o^ctonsi volyr, and 
ill n maiinor ivlxiolx is in lar^o moasuro ros| 3 onsil>lo 
for Jator thoorotioal do volojxmonts, alroadyr foro- 
Khfslowod in tJie^ jxrosont volumo. S^uoooc'ding 
chuptors art? oonoomotl ivdtii tlio magnoton, t>and 
Mpo<-Ci-a, aixd molooule* formation, tJio quantum 
ttu'ory" of ajgj^x:*e'gat.o statos, inoludin^ lllinstoin’s 
of f^asos, tlio rnatJxornatioal niestlxods of 
isatioxi, and tlio Ixy dromon atom, 

Ji* J\is oonoludin^^ jiara^arrajilx X-^andi"? e>ntors wlxolo- 
lit'urtodly into tlxo sj>irit of tlio noxv" quantum 
niei'Jianicis initiatod t>.V iie;ison>>or^?, Xiorn, and 
"wlxilst tlxo Ixook Xivas in jDX^jxaratioxx. 

( Jla>,.'-sioal xnoolxanios x*oquirod IN^ow^toxx’s oaloulus of 
tiuxions ; tlxo gonoral tixooryr of rolativity roquirod 
KU'iiiaxxn’s 00 variant tonsor axxalysis ; and tlxo 
quantum tlxesory* likioxviso oalls for tlxo ajxjxlioation 
L of wpt-oial xnatlxoxnatioal xno fcixods for its oornjiloto 
[ t^iucii<ltxtio2x- !Miuolx txas alroady l>oon aoooxnjxlislxod 
I iii this dirootion, and xvo six all loolc forward oagoriy 
I h> tin^ oarly apjf>oaranoo of tlxo tlxird odition of tlxis 
I tful Ixoolc:, wlxoro wo may oonfidontly oxcjpoot 

I to fiticl tlio now quantum tJtxoory oacp^oundod in tlxo 
inimital^lo way. 
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'WsLt^tir Supi>l 3 r of To-wixs. 

IVxattor jS^^pjpl^/ cmAi. the. of 

IVcarfcrxxxxrAr^ .* a jPirctGti^c^Z CTreotifte. for tHe Uj»& of 
JSJ'n^€'n,e^r<s of ®y W. XC- 

Burton. IFourtH odition, in 2 volumos, l>y J. El. 
I>uxnl>loton. Vol. 1 : C7otlfiCit<iori, JE^^nfltiotio'n. 

3cvi - 4 - 13'7 -+- 31 i>latos. 2S^?. not. 
'Vol. 2 ; W'oric^ for JT^i^tri^b'tLtiori, , 3E*x>- xcv lOO -4- 
10 5 >latos. 2i5^. not. (lL.ondon : Orosfc>y I^ools:- 
W'ood and !Son, 1028.) 

T~ H ax>I>oaraTxoo of tlxo fourtlx odition of a 

JL toolxrxioal Avorlr is unxnistaltalxlo ovidonoo 
tliat it Jrxas mot xvitlx axx ai>i>resoial>lo doi^roo of 
aocojxtanoo axxd tlx at it Has ostaHlisHod itsolf in tHo 
ostimation of jxrofossioxxal cirolos. IMr. IBux-ton's 
troatiso oxx tlxo wator sujx|3ly of toxvns, rooontly ro- 
issuod in txvo noxx*' volumos undor tlxo oditc>x*sHii> of 
IMr. I>xxnxt>loton, is tHorou^Hly dosox'ving of tlxo 
roj>utation xvlxioH it lias ^aii xod, axxd oloai-ly will 
ooxxtinxxo to aot in tHo futxxro as a trustvrortHy 
jxrooojxtor for tlxo stxxdont, as xx’-oll as a sorviooaHlo 
rofoi'onoo l>oolc for tHo ^raotitionor . 

THo soofxo of tHo XX’* oris: is fairly wido, tHougjH it 
xx'ill Ho admittod tlxat in a xxumHor of rosx>«^ots it is 
far fronx x^Tclxaustivo- IVTr. 13urton. xvHo xras at oxxo 
tinxo jxrofossor of onj^inooring in tho Irrqxorial TJni- 
vorsity of Tolcyo aixd Hold a i^ovorxjxm^nt jxost ixx 
da^xan. xvroto, not xxmxaturally , xvitH an oyo to tHo 
sfxooial noods of tHo country in XJv*IiioH Ho livod and 
Xxraotisod. THis is oviiiont from tHo sories of ro- 
mai'Hs to Ho fouxxd Hort*' axxd tHoro, usually in tHo 
forxn of footixotos, xx^HioH aro intondod for tHo 
onliglitoxxxxxont and iixstx'uotioxx of tHo dajpanoso 
st-udont. THo inoidoxxco of oartHq xxakos , and tlio 
ixxiluonoo on tHo sxioH s^x^oial 

forxxxs of oulturo as ricofiolds, aro txvo notaHlo ox- 
amfilos of faotox's w-Hicli do not affoot xvator sujx^ly 
I>x-ac5tico in Oroat JBritaiix. I^rof. IVIilxxo’s sHort 
xnoixograj^xH oxx tlxo sjxooial ^x-ooautxoixs to Ho adojxtod 
in oartHquaHo ooxxixtrios, xx’Hiolx forms tHo first of 
tx^'^o ax>^^ndioos at tlxo oixd of x’-ol. 2, is full of xnxaoH 
ipraotioal Itixowlodj^o and oonxjxotont advico. 

IMr. lluxxxHloton Has rij^Htly rosx>ejotod tHo autH- 
ority axxd oxjxoric'ixoo of JVLr. liurton, and xx^Hilo 
oxnHodying tlio results of xxiodorix jxrogross axxd ro- 
soaroix. Has oxxdoax'ourod to maintaixx uninxjxairod 
tHo gonoral cHarxxotor of tHo original x^orls:, THo 
altoratioxxs wHi<?H liavo Hoo»n mado ixx tlxo ;prosont 
odition nxainly oonoorn tlxo jxxxxtfioation of w*ator, 
xvator sof toning, x-ax>id filtra.tion and ^uxnx>ixxg x^lant, 
in regard to wHioH advances of a strllcing oHaractor 
Ha VO Hooxx xxxado ixx rooont yoars- 

Xn a worls: wHioH covers so many axxd x’^ariod 

T X 
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(oHesjmioa-l, t> 03 ;>o^x*«i-j>liio<a,l, ©ui^ixioox^n^, clticI 1 
wfca,t/i«t-i<3aa,l> of t-laes of sxai>i>l^, 

•felio J'e^l«,t:ii vol^^ n:iLOc±ost> oom;£>4a,^«9 of 207 it> is 

o'fc^v^ioos flas.f in. j^laoos flio t/rojBbtiX« ojot- 'will ioovifa^l^ly 
l><? slii^lxf s.ocl goooi’jebl. Tfio clc*sig:irji of <ls-rri» <5o«l^ 
irx ifsolf f Liiroislx mcLffor foi?* a, ^ooci-sizocl Ijoolc, siioli 
sw3 Wo^^ixiaoTi^s -wol J -IcjtioA’V'-xi fo Avliioli t>Ho 

aiifHoT- diroo'fcs afforxtioxx. fii fHo cHai>t.or 

on tilic? Ho^’^ of -wafox* ixx xxijxess and oJhtann^rils, fhox-o 
is a iT€3fc5r*C5noo t>o a foT*nmla of 3Eyt:.ol'woiix’’s, Ixxx-fc no 
oognisaxxoes is fals.oxx of sovt'ral ot>lxox- e^cjixalJy anflx- 
ox’if-a'fci'vo f ox*ni. ixlse , all ox-if^iiaafin^ in flxo basics 
oqna-tion of Oliossy, xiofably Oaxx^onillot. aixd Tv nf l/OX*'s 
olassio 03CX>ansioxi, A>b-Hicsli is in cfnifo csoxnxnon xiso, 
and g<:»ne rally bcpsld t»o l>o ones of flio inostv ojcaof. 
HoveoATc^r, for flio pnry>osess of a pccsr^<?iT*al roN^io-w of 
t>Txo sixl>jeo’t/, “tlic?! 'trcsafixnon'fc is resasoxxably adoq^ixafo 
axxd fbes boolc doos xxof e‘nc3yolox>sssdi<3. 

Tlio sf ndonf 'will find f nllcsr information as lie^ 'Vb’idons 
Ixis reading. 

XJixdor ffio Txoadini^ of qixaxxfity of -vt^atvox’- rocxxxirod 
X>or lioaci of fHo axxt-lior, •wlxilo nxc^nfioix- 

ing" ttbes re^xnarlxablo consnxnx^t'ioxx (or slionld it/ l>o 
Avastio ?) roocxrdod in oe?rt/aixx Amorioaxi. t/O'wns, sfat/os 
t>liat> 30 gallons 2 >c^jr lioad voT*y axny>le* 

moan snpjply. IVJost/ on^^xxoors -will ag^roo, bnf t-lioro 
bas boon obsorvod of lat>o yoxxrs axx njx'v^'^ard f/oxxdonoy 
w'biob is -wortiby of notes. T^orbaj>s tbc5 ixioroasin^ 
yxopxxlarity of tbo motor-car bas sonxotbin^^ to do 
"witb it, sinco oars aro rosx>onsiblo fox’ tbo nso of a 
j 50 od deal of 'wator for snob yn-irx^oscs as ^tvasbixx^ 
down, axxd tbo Ixxlmbe^r of 'vobicle^s now so tresatod is 
xmxob greater tban it -was a ge^neratioix ago. 

Iix discxxssing reinforced coixcrete, tbe axitbor 
states tbat tbe stress ixx tbo steel (presxxxnably ixx 
X>nre tension) sbotxld bo limited to 12,000 lb. x>er 
s<xxxare xneb. Tbis is a soxnew'bat lo'w valixo, and in 
vie'W" of modern deveIox>nxents in tbe nxanxxf actxxro 
of steel, it xnay be exccoodod by at least 2S x><^^ cent 
'witbont inoixrrlixg xxndnc rislx. Tbe Londoxx Ooxxnt^’' 
Ooxxxxeil rogxilatioixs jxex-xnit a working stress of 
10,000 lb. yxer sc^ixaro ineb . Oxxrioxxsly enoxxgb, 
tbe axxtbor does not sjxecify any limiting cjom - 
X>rossive stress-for concrete. 

It woxxld be xxnfair, bo'wovor, to alloxv sxicb minor 
X>oiixts to oxxtx^eigb tbo general ixnpression of eac- 
oollc^zxce in tbe work as a 'wbole. Tbe tv^'o voliirxies 
are xivell jirinted axxd tbe jxrodtxction is entirely 
creditable to tbo yxxxblisbers. Tbero is a large 
nxxxnbor of diagrams, all veiry clearly and exccellently 
rejxrodxxced. A. som.e'wbat xmxxsxxal featxxre is tbe 
inclxxsion at tbo exxd of eacb volxxme of rtxxxneroxxis 
trade advertise xxiersts by firms sjxecialising in ax> 3 pli- 
axxces connected "witlx xvater sxixxply- ^^^e do xxot 
2^q^o. 30a0, Vox.. 1223 
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know bow far sxicb a x>ractioe is to be understood 
to convey tbe ai>]proval axxd recommendation of 
tbe axxtbor concerned in resjxeot of tbe advertiser “s 
axxnoxxnoexnents, bxxt it sxxggests a q^xxestioxx of some 
interest to readers. JKxtvssoisr OtJisrisrir^orxA^x. 

Insect Societies. 

OTIifi JSoc^iaT .* Orirji.'tz. e:L'n^ JSt'tCjZ'httio'rir. ®y 

I^rof. William JMTortoxx W^boeler. (Interxxational 
Tibrary of l^syobology, I^bilosojxby, and /Seiexxtific 
IMetbod.) r^X>. xcviii -f- 37?1 -K -IS jdates. (l^ondon : 
Ivegan l^axxl and Oo., I.»td . ; I^c'W’^ Vork : Max'- 

cotxrt, Hrace axid Oo., Tnc., 102S.) 21«- xxot. 

l>c>ok is a y>ixl>lication ixx IGnglisb fox*xn of tbo 
M coxxrse of twelve lecttxres delivered ixx 1 112S l>y 
Tbrof. Wlieelor at tbe University of l^aris. 
treatment bere given of tbe? evolxxtioxx of tbc" social 

ixxsocts '\^^asj>s, bees, ants, and tex-ixxitc-s is ti.'-i 

carefnl and tboroxigb as would l>e exj>c?c?ted of so 
enxiixent an autbority. 

It is oljvious tliaxt in eacb of irliesc? '^'arioxjs groiipK 
tbeir yiecxiliar structure axxd balxits xxro c*losely iutc'r- 
connected, and tbeir evolutioxx is fully dealt with 
by tbe axxtbor from botb j>oints of view'. TIm‘ 
ternxites be csonsiders to bavc? arisen from among 
I*rotol>lattoids , y>OMsi>>Jy as early as llie T^erxnia-u ; 
tbeir evolutioxx liaving Ixeeix xnxxii*!^’' conditionxxl !>>■ 
tbe diet of oellulost? axul tbe? use of symt>iotic i*^^- 
toaisoa. Tbe A^culeate Hy nxenoyxtera, deriv'ixig 
origixx fronx unknow-n Ubytojxliaga tbrougb y>rimiti\ 
Tero brants axxd lietbyloids, litxve similarly l>ooji 
xnfiuexxced in tbeir develojxxnent l>y tbe cbax'aoter o1 
tbe food axxd by tbe sjxeoialisation of tlxe female sox 
It is interesting, as Trof. Wbeeler remarks, tlia.t 
essentially tbe same tyj>e of social orgaxxisa-t ioi 
and Ixebavioxxr bas beeix index>endoxxtly attaaixed l>> 
at least a dozen different gr ouy>s of insc?cts.” 

Tbe author considers tbe jiossibility of eomjxariii^J 
tbe societies of ixxseots witb tbose of xnan, axxd in the 
first jxlace be notices tbe question as to w'bothe*! 
societies oomyxosed of individuals are eomyxixra hit 
w^itb tbe individual organisxn eoixsidered as a colt*i»\ 
of cells. He is willing to adxnit tbat sueb a 
yxarison is legitinxate, axxd be bolds further 1 hxxl 
insex?t societies oonstitxxte axx interxxxediate si 
betw'eexx tbe solitaxry xnetazoon and tbe soeietit^:- e>J 
man. Tbe evident distinction betw'een a ooiw- 
muxxity of free individuals xvbere each nxo^rtthe^i 
exyxects advantages in eat cess of bis jxersonal ixLc-oii- 
vexxiences, axxd an assooiatioxx of cells reduced ti> the 
mere oonstituents of a w^bole “tbe life of “wbie*h i& 
tbeir sole object, does not of coxxrse escape 
attention. IPVoxn some rather uncalled-for rema.rl<;^ 
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osat oi^iUcue^ socielby, wei 3?i?of. 

woiiW. ilot-, 1t>€> tinfa»'voi3.X'si»l>ly «ii»j>oe€xi Hbow»rci» 'tine 
■a^d^ojptioxn of eeiribcuLm x^-tlnlose zmettHodLa of eooid^l 
BrdtJ niBtiZxxecrit^ ettip^loycwi l>y t.li.e lower* Ami nasties. 

f>eAlim^ wi'tix flae jnej^rodlmotvive Aofivity of imsecf 
oolomioa^ fine AutHor* reim Aisles tHAf tlie A^omloAte 
eooiefios Aro fx*Amfely form Ale, fHe imAle l>oimg reclmoed. 
to A mief'e*»ly teimpoi*Ary f oeiimciAti ve Al^^ooy- 'fine 
clev"eloj>memt. of OA»teB Am<l 1 ia« 

fotlo’wecf A« A clir-eot oomsciiq[Viemoe of tHe eactrerm© 
^nr'OjnomcieirAmcfe of tlno x*ox^r*oci motive fmmetiom. Xm 
re^AT'd to tlno formiAtiom of cAHt©», ««<3ln tonri« as 
dogemoT'Atiom Arc? mi.isAX>X>iiocl ; tHo j>e»omllAT' trAits 
03cliil>it€^<l. liv tine qiiooms, Ttvorlcors , Moldierw, otc., at*© 
moTo Aj3j>jpoi.>TiAtely Tocof^misecl a« »£x^ci AlisAtioms, 
Tt is movertHoloss tTiic^ tfiAt tlie sooIaI liAlnit does to 
soroo e>c.tomt loAd to TogTossivo l>eliLAviomr. ''L'luns 
tlno wotJcot liomey-l>eo dies in a fow liovirs if isolA'ted 
f 1 * 0 mi tlie ooloTiy- Aixd tine sAime dejnemdomoo on its 
fellows, tliomgli to a less degree. Has Heem oHserved 
in tHe worlcer Amt. Xm tlieory , eomimmiiAl life sHomld 
*'‘Ad to A deg*‘ii<.m'Atiorx of its eomsti tmemts if tHis 
loiild fmrtlio.r tHe interests of tlie society as a 
Hole ; lint it inAy He <louiHtod wHetHer tHe Amtlior’s 
>inj>AriHon of .A^eliilles or XXeotor witH l^ooH Amd 
('rsHing, jni>t exACtly to tHe AdvAntAge- of tHe lAttor, 
til HeAr eriticJAl in v*^estigAtion, Jt is Also cioestiom- 
>le wHetim^r His Antieix^Atiom of tHe evemtiJiAl <lis- 
>j><5ArAnoe of aH solitAi\v orgAtiisms, mot dojrnostic- 
<*^l l>y jrriAm, Hefore tlie ass au Its of tlieir socsiAlly 
•gAnised enemies, is liHely to He jiistifie<l Hy tHe 
.’eml. X3nt n^’^HAtever VAlmo mAy He AttAoHed to tHo 
it-Hor's sjieonlAtioms, tHere oaix Hc*^ mo q[mestion. of 
»e imt<!trc»st Aiid iimj^iox-tAnee of liis Hoolc as a avHoIo, 

:* of tHe cixcoellenee of tHe illnstrAtioms witH wlxicH it 
l>lentifnlly foz*misHed. XT. A. I>- 

Our BooksHelf. 

V/c ^h.€<yry ct/n^i t^rcLCtic^ of JR.CL<J.iol.oyy c ctr 

iSyrho;p^i^ of ItcuJioQ^a'jyHy CL'ttfji Ho^ioth€t.rci2>y ~ -A. 

treAtise im 4 volmrmes, 3Xy IBermArd J . I,*eggett- 
X^ol. 1 : JSle^c^trit^cLl theory to Jtot^ioloyy. 

l*p. 3cii +- 253S -4-21 plAtes, met. Vol. S2 : 

''P/L& JF*Hyistc^ €x>rhcL jif of A-JRcbdicttion,. 
Pp. aci “t~ 308 -f- -&0 plAtes, met, Vol. 3 : 

X ^Jict^y A'pjictrcLt^LB airhcL 'T e-oThwoloyy . xi -l- 

~»r>0 -4“ 14r4- plAtes. 4r2«. met. (I..omdom : OHAp- 

niAm Amd xIaII, X^td., X0^B.) 

Thi?; AmtHor Has set Himself a Hig tAsH Amd, so fAr 
as niAy He Jmdged froim tHe tHree voluzmes wHioH 
^a\ o Heem pizHOsHeci, He Has smooeeded im doimg it 
f'xirt^tmely well. Volmzme X is a HooH of ^38 pAges 
<iev^.>ted to electrioAl tHeor-y Applied to rAdiology, 
the vArioms oH Aptors imclmdimg tHe dielectric, electric 
ftrid imAgmetie ciromits, vAryimg euirremts, eleotro- 
«iagnc5tic xmAcHImery, Amd tHe eleotrom tHeory* 

ISTo. 3080, Voi^. Xaai 


Volmzme ^ comsist^ of 30B pAges dev^oted to -tHe 
pHysics Amd zmeAsmrexmemt of >C-rAdiAtiom. Here 
Are f omzid oHAptera om tHe orimm of IXl-rAys, X-rAy 
spectroscopy, tHo proper*ties of ^C-rAys, tHe rmeAsmre- 
rmemt of <imAixty Amd imtemsity of X^rAys, Amd ome 
om protective imetHods im tHe use of tHe" r Ays. 

“ volmzmo 3 cozzsists of ^>.*>0 pAgos deAlimg witH 
Xl-rAy AppArAtzxs Amd tecHmology. *rHe scope of 
tHis volmrme zmmy He imf erred frozm tHe follo'wimg 
olxApter comtemts : tHe prodmetiom of HigH vacua, 
tHe teoHmique of Xl-rAy tuHes, tHe imetHods used 
for gemerAtimg liigH potemtzAl electricAl emergy ; 
tHe rermAimdor of tHe voluzme, ApAX*t from Ap- 
jiemdices, Heing devoted to a description of screemimg 
stAnds Amd conic Hes, Accessory diAgmostic AppArAtns, 
Amd tHe gemerAl I Ay -out of rAdiologicAl depArtzmemts. 

H^'rozm tHe foregoimg it vtill He seem tlzAt tHe 
AutHor Has Aimed At providimg rAdiologists witH a 
ooimHiuAtiom of tHoory Amd tecHmioAl izifoznrmAtiom. 
XXe is ovidontlv f AmiliAr witH tHe suHjects ozi wHioH 
He ivz'ites. X^e imtorpre^ts tl»e -word rAdiology as 
tHo study of JX-rsys to tHe encclusiom of otHer 
forms of rAdzAtion, snoH as ultr a- violet, l>etA, Amd 
gAmrziA rAdiAtiom use<l Hy rAdiologists, for omly 
very Hrief memtiom of tHesc is zmAde. THore AppoAr 
to lie simgulArly few zmistAHes im tHe tex:t ; is, 

Howc^ver, foumd aHovc imstoAd of Helo'W tHe lime im 
OoulomH^s oxpressiozz. 

XXitHerto Hlmglisli z*eAders Havo, we Helieve, mot 
emjoyed AmytHimg like sncH a compreHezisive woz*H, 
Amd AltHougH mo exrpressiom of opimiom om tHe work 
AS A is jnossiHle until tHe oorzipletiom of 

"V^ol. 4-, tHere is mo donHt tHAt, as it stAZzds, it will 
He of tHe gz*eAtest service to rAdiologists. THe 
pnHJisHers Havc dome tHeir pArt of tHe vrork well ; 
tHe letterjiress is exccellemt Amd tHe diAgrAims, im- 
oludimg zmAmy IzAlf-tomo reproduotioms. Are -w*©!! 
reproduced. 8. lX,uss. 

A to Cyo'rvsteZZotiorvfi . XXy X^rof. SAzmuel O. 

XlArton Amd X^rof. Wm. XI, l^Artom, Jr. (M.cOrAw- 

XXill AstromomicAl Series.) X*P- -+- T4:. (^NTew 

York : JMcOta w-XXill 8oc.>k Oo., Imc. ; I^omdom : 

JVlcOrAW-XXill X^uHlisHizxg Oo., Ltd., 1028.) 

13^. Oe/. met. 

Tots AtlAs is compiled for tHe Heme fit of tlxose wHo, 
witH OArlyle, reejuire somoome to “ teAoH me tlxe 
oozxs'bell Atioms , Amd imAke zme At lioime im tHe stArry 
HeAvems.” Tt is qj^nite elomemtAry, Heimg devoted 
exclusively to rxAked-eye oHservAtiomAl AStromozmy, 
Amd Aclxieves its sizmple purpose more successfully 
tHAm could He dome im a populAr text-Hook or zmore 
det Ailed AtlAs sucH as Noz'tom’s. 

THe primcipAl clxArts Are twelve im muimHer, repre- 
sexxtimg tHe <sky as seexx im lAtitude 4-0*^ At O 
duzXmg ©acH zmomtH of tHe ycAr. A.zx umusuAl f e At uz*e 
of tHese cHArts is tHe aIIowazxoo for effects of Atzmo- 
spHeric AHsorptiom om tlxe zmAgzxitudes of stArs At 
differemt Altitudes, tHus givizxg a more AcourAte 
represemtAtiozx of ActuAl comditioms. Omly stArs of 
zmAgzxitude or HrigHtor (After correcting for 

Altitude) Are emtered. 8ozme AdditiozxAl olxArts Are 
Also givem, slxowixxg circles of rigHt Asoexxsiom Azxd 
declimAtiom Amd oomstellAtiom IzouxxdAries. 

THe lettexrpress is devoted zzxAim^ to ezcplAmAtiom 
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of olxa.zrte cbinfl. ^ t>o sxioli jrol©Ar*nxti a.eit.iroiiLOzn.ioetl 

ixitfox‘rr4ctt>io3x cbes laixotxldL iaxiteiresti t>lxo8e» 'wislxiix^ i/O taso 
^H&txx xixtxslli^on.'fcl^r. Tho xixfox*rrAeb1>ionL is oorxois^ axici 
xxla.i:Al3r eM30ULr^t>0, tilxou^lA £t tio lxa»v© l>€»orL 

xnsrcic? ixA t>iL^ ;pei*x*a.]^eb2>li oorLoorixing -tiio eby>x3a.roxi't> 
xxiisk^^ixit^ixclos of ipliswcxots (x>- wIxox*o Sa^-fcxjtXTx is sskid 

tfO 1 x 0 fitl'virc^ys fa..in.t>03r t>lx£Lix sonxo of iilAO Ixriglxt; stvar-s, 
auixci ^].<ic!5l>£k.x*eLini is ovor Ix^rig^Ixtiox* fHsrXx fc^s^-fcTjLXMx- 
XJsofixl AiosorlTp-bi-if^ xxofes cbx*o ^ivoix of tHo ooiist/oUa,- 
t>ioni:s .drixci oi 3 Dt 4 a.ls:oci-- 03 res olxjoofs visilxlo flioroiix. 
Tlxo usixa.1 feblxlo is a«lso sxAj3x>liocl wlxox’olxy flio iixost> 
suLi'fca.l:>lo olx£bX*t> ma»y l:>o oliosoxx for* a.rr 3 r Irotrr of 
■fclro jxi^lrtr. 

RogirxrLOT*s "W'islxirrf^ t>o f s-Tirrilicbr'iso t>Homsc>lvos "wiflx 
“fclro oorrstiollcutiorrs sfioirlti firrcl tlris Ixooic osofirl, 
t>Moo,^lr cxjxoxrsivo, £lxi.<5L glt'g j^ivoix su^gost/ioxxs fox* 
ftiirfclrox* roa,cliog in. sl slror-t. l3il>rioj^i**3ti>li3r. 

.^Tt J 'ytXrc>ci'iu.€Tt'£c>'rir /o Ocr€>«-'AAo^-?-njp7?// * 'ijoitJi. 

JRfc/Ip.r'C'XACc to <3^eogry*4Ttjp>/?.x/ o-rtet G^i.ojn^i'ysii.os . P^of . 

«Js.naos •Jolxnsfono- ^oooixd odifioxx, ooxTxx>lot>oly 
x*e»visesd. l?p>- ^Jci 3<>K. (l-*i v'€*x*x>ool : X-Jxxivoxrsi-tjr 

I^x'oss of X^ivori>ool, I^-fcd- ; I^ondoxx : Tfod^lox* s,xxd 
Sitiongfif oxx, I-.'td., xxet>. 

-feliis xxo^iv odifioxi fluo a^ixfliox* Ixets irxoox*i>ox-s»t>od f>lxe 
oxaflinos of xna^ixy of -fclxo xxxodox’ix a,dvaxic?c3s, j>€i,x*t>i- 
oolfibX'l^V' iix gc5olo|5y «Lnd | 500 XJli>^sio« . *X*>io o«»x*l3r 
olxo.x>ti€fsx*H doctl -wdlx tilio dis-x-axctor a.nd ox*i# 5 in of t-ixo 
ooo«:xxxs> flio dox^fli €txid xi€Af\JT*o of flxo soix- Ixoffoxn . 
Tlio ox*i 4 ^in of t-lio €?a,x*t>li is fii-sf oonsidoi?od. *X*liis is 
doixo olos.rl^' a-xxd in a,n iiit>ox*ost;iixf? THo ohs-ixfoir 

oix t>lxo olxoxxxisfx*>r of soix- ws,t.oi* is disappoixxlying. Tlio 
a/cooxxixt> of pliospIia,t>o £xnd xxit>x*cLl:>o olxctrigos ixx flxo soa. 
is v-ox-y^ xxioa,^x*o. Tliox*o «xro sotxio ra»t>liox* ixix^^ii«bx*dod 
st.a«t>oxxxetxx.t/S. Hydx-oj^oxx ioxi ooxxooxxfi'at.ioxx is not> 
dotrox'xxxinod Ixy ooxxdnot-i vify (p. l€>f>) ; a,xxd flxo 

Cboooxxnti of Ixviifox* stctiioix oxx flxo scxxxxo pa.go is in- 
oox*x*octr- Tlio x,^'txT*xxi xx^s xxj^xxiixst. falcin^ x*oiJ.t;ixxo 
obsoirvafioxis of jpFl Cpi>- lOl axxd 5200) CLr*C5 sl-jra-ngo ; 
xxmcjlx iiivfiLlixalxlo ixxf ormcLf ioxx is ^ainod froxxx f Ixoxn , 
Ixofrlx. oooflbxxo^ra,i>lxiocbl strxd Ijiolo^^ioal. Oxx p. 314^ 
gr is ixoti fox*oo. 

nPHes ixxxpox-tcmoo a^si^^xxod -fco do-nifx-ifyin^ l>a,ot/ox*ia, 
SOOXXIS I*fiLt.lxOX- OXCL^^OT-«Lt>Ocl XXX vie'V't^ of t>IxO ’W^OX’lc of 
Oi*a,xx. OefX*f aeuixxly liHoy oa,rx soixi*ooly l>o offc^otivo 
&gonfs ixx cax'l>oiX£x-t.o px-oolpifartiion (p. 8<£5) : xxlxofo- 
syAX-tlxosis is t^lxo xxxost> pot/onf ffixofoi* lioro. Tno lexst. 
oli€Lpfor of "tlxo Ixoolc ^ivos £x good lxist>ox*y of flxo 
goologicsbl <5lxa.ixgos filxo oooexn Hexs xxxxdox*goxxe! . Tlxox'o 
a,x*et ex misprinfs : “ J^litxl>idiixTn ” fox* x*xxl>idixxxxx 

(p. 133) ; xixoi*o for “ loss ” (p. lX>Ci, lixxo 2o) ; 

1/10 fox* 1/10’=^ oxx p. 3 00 ; -F’ig- 33 tx fox* l^ig- 33 a, 
j>ax*exgi'sxpli 2, p. TH7 ; 1-002/5 fox* 3-020 (pp- 3 03 

exixd 31T>- 

Tlxoro is ex sliox*!, gixido -fco -tlxo lifoT'sxt.xxx'Ci, and a 
good iixdox. 

Die. <^e^eJvieHte 'i^.rheerer^ D;flctrv:s.e'rh'rt.rt7hr“VL‘rhQ TJOrt. dte-n, 
ZJr^eitett tkis Ci^egr&n.i.^yctrt . Von IPi-of. T> x* , A. 

3V!lanx*i5sio . l^p, 3 cl3c 4iSO. (IBoi'lixx : J^aul X*aroy, 
102'7.) 32 gold xnar-lcs. 

Tms is a pains t.als.ing, orxidifo, and appax*ont>ly 
oxclxanstixro sixx*^oy of -tlxo iais-toi-y of plant, foods, 
tvlxoix* oollocfion, Haxrv^ost,, axxd convorsion fx-oxn pi-o- 
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Ixisfoxrio t>ixxxos (as dooiplxoxrod in flxo paleeonfo- 
logioal rooor‘ds> fo t>lxo pirosentv day. Tlxo ant>liox' 
malsLOS 'fclxo asfcoxiisliing s-fcat>oxxxont> fixate in Ixisiorioal 
fcixnos, Irowovox* xnxxcJx. man xnay lx.a'sro impi?o-v*od 

E lant/S serving as food, no plants fit; for t>lxat; pnrposo 
as l>oon Ixroxiglxfc in-fco gonoral nso ilk at; xvas nofc 
already Icno^w'n io prolxistx:>ric peoples. 

Tlxe Ixisiory is^ lalxorionsly iraeed from a period 
prior tro oxiliivafcion, 'W'lxen prelxistioric man searolxed 
for and gafclxered fixe yield of wild planfcs, and an 
appendix list>s more fclxan *7 SO sxxolx planfcs exelnsive 
of fxxxxgi. 3L.afcer followed agrioxxlfcxxre, from its 

simplest; form fco onr present; mefclxods ^from fclxe 

simple pointed sfciok fclxronglx fclxe Ixoe fco fclxe ploxiglx. 
Olxap. 13 of I^arfc I. is of jxarfcicvxlar infceresfc, for it. 
deals xvifclx food -plant; rexrxains foixixd in geological 
sfcrafca referred fco fclxe lafcer sfcono and Ixroixxe agc=*« 

i.e. from 2000 fco 800 n.o. axnoxxg -wlxicli air<% 

rocogixisalxle fclxe seeds of w*ild grasses fcliafc liavc 
remained xxnalfcered, o^ccepfc xxxider oxxlfcivafcioxx, fco 
fclxe present; day. Tlxe earliest; xxxeix xxxixsfc, of coxix'sc, 
lx a VO eafcoix fclxe food raw as collecfcod, Ixxifc latter 
came fclxe i>repax*afcion of vicfcxxals l>y Ixoiliixg, 
roasfcing, leaking, axxd f erxxxenfcafcion . Xfc is jkoirifcotl 
oxxfc fclxafc, fclxoixglk cxilfcivafcioxx riovt* Ixas sixpcr- 
seded oollecfcion almost, enfcircily, y^'fc fclio lattx'r 
sfcill goes oxx anxoxig alxorigirxes and elscs wliei'<* 
ixx fcimes of stress and also in spc^oifio inst.«nc*<'s 
xxearly every 'wli ere, ixs in fclxe collection of ecli^>l^' 
fixngi. 

<'S*oiti,terrtj^orcr.r'// JCJevtilo^Tne in i j^try : J^* r- 

tnr-e^Fi €f.tt7.iiy€trf'.cl crt C ^oliemOict. Z ^ nix^eiraii y in i h<‘ 

AVpecirx/ ZJo'U.rse in. CJ^Henhiittry yinen. in i/te 
jSeeeion. of on th.e oeett^ion. of the C'^jyen.i nfj 

of the ZJ'Zio.nrZler Cyhem.iectl L^Jjorce.tor'iee . J*p. 
vi -+- 30 -f- 3 3 -F- 2€> -f 20 -f- 20 -p lO -f- 2H -t^ 20 I 7 r 
21 -4- 8 -I- 1-1 -K 1(5 -f 12 -I- 24 -4- 20 -4- 14 -+- l/> lO 4- 
1 O - 4 - 20 -4-3 7-4 22 17 -f 3 O. (JSTew VorU : < %.I- 

xirnlxia Unix^ersity l^ress ; 3L*oixdon : Oxcfox*d X^iii- 

vex"sifcy l^ress, 1027.) Hfie. xxefc. 

Tnxs oo31ecfcioix of locfcxxres provides sixxnmaries of 
fairly recexxfc i>rogress in vax-ions l>x*axxclies of cin*iti- 
isfcry axxd is of a nxoderafcely advaxxcecl sfcaixcl n rcJ - 
Xfc sixould fcliereforo l>e of special service fco fcli<>>>c 
xvlxose afcfcenfcioix is of ixecessifcy ooxxfined fco some 
parfcickxlar field, Ixxifc w'Xxo 'wisli fco Iteep ixx fcoxxclx xv itli 
ofclxer Ixranclies of fclxeir sxilxjeofc-. 

'X?lxe scope of fc-lxe fc'woxxfcy-tivo secfcioixs is iixdi<.*at<"'<l 
l>y fclxe folloxving : Oliexxiical reacfcivxfcy, l>y *1 - I"'- 

JCSJ orris ; crystal sfcr xxcfcixre in its relafcioxx fco clxomiful 
prolblexxxs, Ixy Xfc. O. Wycltoff ; irxixn uxxology af< a 
Ixraxxclx of olxexnisfcry , Ixy 3EX. Oideoxx Wells ; radi^ al.s 
as clxexxxioal iixdi vi^xxals, X>y O. A. IKlraxxs ; coritixct 
catalysis, Ixy W. 1I>. XXaix<.'*.roffc ; fclxeory of velocity of 
ionic x'oacfcioxxs , l>y 3. N. XXronsfced*^; reacfcioxis in 
lic^xiid amxnonia, Ixy 3E. O. XTranldiix . Xt is scart*<-ly 

necessary fco point oxxfc fclxafc xnany of fclxe sections nro 
xxow somewlxafc oxxfc-of-date : t;lxis applies osjx'oi- 
ally fco fcliafc on fclxe car Xxolxyd rates and fco tlmt 
on wafcex--solnl>le vitamins. 3!dosfc of fcli.e scjctiojis 
corxclxxde w^ifcli a xxsefxxl list of references fco 
soxxrces. Xfc xvoixld Xxe more conveniexxfc if t.lix' 
page nxxmlxering were oontinnoxxs tfiroxiglxoixfc the 
fiook- 
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X^elrti^r^ ±0 t:l:&e E.€lit:or. 

JBSAitc^r dioe^ >Tto;C 7h€>tal Tii.w^etZJ^ r^e4i^orx.j^£>2e yV>r* 
<>2»if»*^»oriu6r ^ncjfyre.f^st^dL €>a/ oorv‘«Msr^c>9a<24^r«-^. N &itJi.&r*- 

oct^ iPt« ^o -n-o*- ito iCiorre&y>orh€Z 

■tH.e, 'vor i^r'^ o/“, -r<5/e<5#ecjC -?rM»'Wu’«4^C!r'4rjr>A» •i'rvt&rtdle^ J^o»* th,^s 
or o/^ ZN'A.rrmt*:. iNTo rio^oe '£« ^^x-fc&r*, 

oj^ cx^T^O'rk’^'vrvotMS cc>rrhrrv-^’rh4^GCM>ti,c>rhst.'^ 

JRluojresoence oif ^^^esrouf^r 'V£k.i><oux* under* IL^ow 
!E^acc;i1:e.t:ton . 

Iiflr a. let>tox- IN'jvrrx.mB: of IS untlor 

t-lne al:»ove tifcle, X tJoKorifc^exi -t.lae e^coitatiioTi. o£ raeroury 
flluorojsot^noe utsin^ 'wave- Jorif^t- V im Tmj<;Vi lexv^ox* t#Vian -fclio 
x-eMorxaxicre lixxo X253T, and evon as* loxx^^ a» X312i5- 
TViiM £ii»ox*e«et>noe mViow's t.lie ■w^oll-lcxxnwrx viMxxal pri^*eon 
wit-lx oon-tixxtxnuM Mf >eot/3ruTXX. I Ixavo mitxoo I’oxxxxcl 

t-lxa-'t., at> axx;y x*at:-<> ■wVaen t-.fxe vax>^>vxx' Im 
cl^^xxMO, VVie Mjr>eot.x*nTx\ mVio'wk, loeMicleM t>Vi<i viMiial maxci- 
Trnxixx, V-Vie ’w^oll -IcxikO'W'ri. l>i*c>a<;J xna:?ciT"ritxm at- al:>c>xxX X3300 
in fclio xtlt.T*a - vitjln-fc. Iri o^rj^or-iTTOC^xx-fc ox;oit.ai:-imx 

vv'iXM Vjy' ij'orx ax'o, fllt>erv!ci l>>^ a l'>x'c>xx^iTxe ejnll ooxTil>iriOcl 

willi vita. ait<l tVio elXoc-.V-ivt^s wave-lt3x»f?t,Vx 

i;-; «< *nir’sV'li«’»i*e al_><>iit; X3000* 

1 1. JM ii r» t>c>x't.a.xxtr t;o clet.emxitxn xvlxetlxm' -fcixo Vixmi-eMoexioe 
i>n*« c • :5ce i 1 i l>.v wave-loxx^t-liM Intiprex* Xl»axx tiVi*-* x’e«nrx- 

iiiir*!? lino iM cif* lf>n.^ dnx-at-ioxi wlxefclioi', in facsV, it- oaxx 

»»#* ciiMtillc'c I tx-wa^r f'jHjm tXio |>lar*c^ nf r>x*if?i»x, aa ixx 
>«'riT3ioxxt> -willi o:x.oitat.ic>n ^>y l^iio c<>x*o of 
lilt*. t*fcrtsc>ix«.i\c’'0 lir^o. I fixxtl, ixx fliat. Mno-lx its tvlxe 

}^<» ftia* -I Vvavo Mnoc5<><»« loci in r;ax*xwiixpf cnxt -VlxiM 
t'N:| »c*i*irf4ont. wit.li c.':>coi tJnj^ xvax^c --loxi^fixM xijp to al>ox*v:. 
\i?#»ri<>, l>nt Imvc** not i>oorx al>lo» t>o tl>€^ offoot xvitvlx 

innoli lonxa:<^^’ xv'avoM c>xx’’injpr t.o o:>c|>oii*iTTiexxtal ditVionit^ioM. 
It i.-. |jt>i>orl t^o ovofc'orno tHc'wt' and to V'^ex.t'X'y Vito ixxatf.ox* 
tni'tlioi*. Tn tVio tiK'anl imo it. mooxxim f ai I'1>^ <jl«'ai* tliat., 
<*<»nti'ai*v t.<* v'ic'xx'M tliat- lia.x^o oft.oxx ix^c’jn itold, t.lxo )oxx> 2 ; 
<liit'aiic»n doc*M xiot doi>csjid on an;S“"tlxin^ lixat. liaj>ponM 
ixiL tlic*! irmnc'diatc^ noifilt V>oni'i lood of t-iio x*oM<>r»xxnc*o 
of tlic' moroiir^* atom. 

JR.A vr.t»:tc Sit. 

"rc'flin^ r^lac'o, < XtolTttMfor-d. 

<>< t . 1>«_ 


IXydarocaarliona froxxi :Xireti»ane- 

'Ffti* nn|">oT*tajxc¥o of tiio f oi*xxiat.ioxi of oondonMat-ion 
I >t'< tt lnc*t M >>>” t:.Vx«?»*m4xl dc^cronxyxoMi t ion of rx“iot iiaiio im of 

intoT*tiMt. t<^ oVioxxxiafM xxxxd j>«>t.x*oloxxixx t:oc*l>nt>lo^^iMtM aliVco, 
iattox* Ixoinfjc ooxxf i*txnto<3 -w^itrH t-lxo j>x*oV>lt'*xxx of t.lio 
iM'ttor ixt iliMxxt ioxx c'>f ‘ dx-y- ’ natxxx*»al jgirxxM. ''X'hxt jf>;v^i*<>l;y^MiM 
CM' c*t lio.xxo. j>i-ox>>a'ii<^^'- aixd t-lto Ixi^ajixox' ^xax'atfixxM to foi'xxx 
Mromatio lT;;v'dx*ooa.r*V>onM im a w'^oll -OMt-xi-l^liMliod faot, "W^VxIlo 
sii**t liarxo IxaM xxot; l>t^on found to mVxoxv Miniilax* toncionoios 
i<* itix>r a|>|>x*oc¥iaV>3o oxctonfc. 

Kc'x^c^x'al r*oc 2 ;ont> ;|>atorxt.s olaixn vox*^'' iixf^li oonvoi*»ion 
vit'ltiM of xnotXxano ixito ot.Vxylone, eto., l:>nt. ax*<^ Mtill 
Witliout/ jrxvxloliMVjod o3c:]f>ox'ixnontal vei’ifioat^ion. X'^isclxoi* 
< 0» 301> ; 1 ) Viaj^ Mliowni tlxat. xixxdox* 

litioxxM of Viiii^li li^aa Mjixeoda, axtd Vxotioo Mlior*t. jKoat.in^ 
'wit-li t.exxi}Tiex~at-nx*es alxovo lOOO*^ O., tlxo xiao 
of n<-t>iv^o oataly't/ic? TXxat;ox*ial Ixoixi^ac avc3id*'id, x not>Vxaxxe» 
c'txM l>t 5 made t.o fall ixrxt>o lino 'wxt-Vx. it^ IxomoloiOfnoM in 
>*<'ltlixx;^ Vxif^ixor Ixy'di'ocsax'ofcxxxM, alXlxonjB:lrx tlxo y^iold is 
vt*r\ |»oox*. 

’^I'iic' foi*xxxat:.ioxx of small axnoxxnts of aoot^^^loxxo Ixas 
bfM ‘11 xt5c<xx*dod V>y XSoxxo and Oow'ax-d 93, H5VT ^ 

and also V>y Ifisolioi* (loo. oi-t.), and it. is of intrOx*osfc 
know t;o 'wVxae oxctont; eVxis ^as ocotars in tVio ^asooxxs 
l>*ot.M of xc*oaot>ioxnL. 

- t.lxo i'osnlt> of w-ox*!*: wlxiolx Ixas t>oo*i oaxrriod ont. in 
VbiM laVxoxratoiry dnxrinff t>lrxo 3 paat> yoax*, -wo atro in a 
poKiiit^rx t-o ooTdix*m ]i^i»C5lrxoxr's »-ooont> olaims, lrxavixx.|3f 
«, lititrifilcsd. xnet^lxano .|^aa ttXxiron^lxoxi'fc- Tlxis wo 
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Xxavo foniid t>o yiold, on 8Xil:yJootioti''to, jria&sa^o t>Vix*oxjificlx 
a silioa tvul^O at X lOO*^ O, (Ixoatin^ w*dxnrat>ion^ .O'f “IS 
S^ooxxds}, af->|‘>xro:?cixn«Ft.oXy lO x^oxr.ooxxt- of lic^uid. -and solid 
Vsydr-oearl^onM (fxroo from oarlxon Vxlaolc) oalonlatod on 
oxrig-inal motlxano, vrlxilo, irx Otlxor-i otcjiorixnonts* 
tVxo gaseous i>rod tacts of tlxo rcactioxi contained 0-9 x>ox" 
coxa.t of acotylonc as well as olofxnos, .A^xvalysis of tlrao 
acotylono, ro^onoratod from its rnotallic derivatives, in- 
dicated tVxat tViox*o w'as not an ajxjarocialalo cjnantity of 
its Ixi^Vxcr Vxornolo^ixos jarosorxt (n. ixa — S-OS). 

Xt *wonld ajr>)>oax^ ixxii:>ossiV>lo to docido atlblxo xnoixxont 
tVxo moclxanism of tlais reaction. TVxo condoxisation" 
of miolocvxlo fra^xxxonts ‘ CJ3t£,* ‘ OXXjj,,’ and ‘ OXX^,*' 

Xox-xnod lay loss of Jrxydrofaron. Has Hcon sn^^i^stod lay 
Sono and Oo'ward and alsc» Hy JtTisoVxox*, and tlxis tHoory 
is jaroHaVxly tVxo coT*roct one. 

In a yarivato coxnxxxxanication fx'om X^rof. -AL.ax*ts to 
one of xxs, a statexnexit -was ixxade to tVxe ojffect tlxat a 
Hi^jfHly^ active forxxx of cax*I>on, y>re|:>ai'ed xax-xder sjpecial 
conditions, caxx ccxrnHixxe 'W'itH Itydroj^en to forxn lic|xaid 
Hydro<*:arl>oxa.s at ordirxary y>x’'Ossx.tre- Tlxis Has since 
Heconxe tlxe Mxil>je<?t of JR-n^^lisH X^ateixt ISfo. 2T8,74:f>. 

It AV-oxilci t>o interestiii#^ to Icxiovr wlxotHer tVxo car Hon 
formed in tHis clecoxnyxositioxx. y>x-ocess, 'wHicH -we Have 
alw-ays foixxxd in tltis x*eactic»n in irxeroasiny^ cjnantity, 
and y>x*<>V>al>ly of less activity, •witlx decreasing gas rate, 
l-xossesses, evexx teiny>orax'ily irx tlxe nasoexxt state, any 
sxicjslx activity sxxfiicient to form HigHc^r gixseoxxs Hydro- 
carHoxxs. 

‘'Pixis 'wox'lc fills a distixxct gaf> in tVxo rxxcorded He- 
Ixavioxxr of x>txx*c xnetVxane oxx tlxex'xxxal decomyxosition* 
and ojxc^ns xxix no-w fioids for irx vest igati on. 

JtX. AX. S'r^2srT^B:'v* 

A. \^r. KfAsn. 

i>ej.xax*tnxexxt of Oil JiSngixxeering and X?.efxnixxg, 
XJxxivex-sity of l-Xirxxiirxgltaxn, 

Oct. 30. 

X-ong "Wave Xtadto Kcceyxtion and .Awt:moaf>Hexric 

Oa&one . 

I 'TMiiJ'iric; t.liat. it is desiraHIo tlxat 3' sHoixld a>dd a note 
<\f 'warxxitxg to Air. t^Sx-ee^ixi v’'as*xix's letter xxxxdex- tHe aHove 
title ixx l^-ATTLJXxxc of Oct. UT, as tVxere are t-wo or tlxx*ee 
j>oint.s xxHont- tlic** oasoxxe valvxes tlxat 'woxxlxl y>x*oV>al>ly 
not lie fixnxiliar to AXx'. f^roeixi vasaxx, w-HicH rxx-alco it 
doixHtfxxl 'W'Hot.txex* tHe x*elatioxx tlxxx.t He Hriixgs oxxt is a 
rcixxl oxxe. 

JH'ix-st, tlxe steady dt'c'sretxso ixx tHe oasone values dux*ing 
tHe fierioxl tlia-t He ixst^d is d ixe to t He regxxlar anxxual 
vxx.T*iat.ioxx of oacoixe -w'iiic'H we liave foixnd every yeax- 
in regions outside tHe t.x*c>y>ics. 1 1. is aHvays dangerous 
to assuxxie a clii'eot co*xne*cion Hetw'eoxx. tvro Cfuaxxtities 
'wH€=»re tHe v^ariationw of at least ones of tlxem are 
clxiefly dxxxx to xxn anrxual jiex-iodicity, aixd f >articularly 
'wl»ero tHx> tw'o valiaes sHov^ orxly a steady ixxcrease or 
xiec lease duriixg tlie jxeriod xxndor review-'. 

Secoxxdly, 'wHiH' our olisex'V'atioxxs Have xx.ot yet 
Hesgxxxx. in Xixdia. tHe results tlxat w'e ljiavx=i for otlxer 
jxlaces of low' latitude iixdicate tlxat tVie annxxal varia- 
tioxx of o55ono irx tlix^se latitudes is vox*y small and tHo 
values are vr»ry ooxxstant a.ll tHrougH tlie year (tHe 
moxxsooxx conditions in Tndia nxay nxalce tlxe os&one 
variatioxx.s sorxxewHat xvHnormal tlxer-e). 

finally, w-e liavc no evidence of , any w'ox'ld-'wide 
valuations of tlxe amoxznt of os&oxxe, and it ayxyxears tHat 
tHe values deyxend cliiefly oxx. tlxe time of year and on 
tHe atmosj:>Hei-ic conditions ixx tHe ixnmediate vicirxity. 
I sHould xxot, tHerefore, exc|:»ect tHat tHex*e rvoulcl Ho 
any aj;>yxr*eciaHle ooxxne-xioxx Het'ween tlxe oasone valxxes 
fouxxd in ISuroyxo and tHose found in Xndia. H''ox* tliese 
reasoxx^ it is very desiraHle to Have more oonlirmation 
Heforo aocojxtixxg tHe oonneacion He tween radio signals ixx 
India and tHe oscorxe valxxes in JEIuroyxe as a certainty. 
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It, x*.»ety wesll 1.X3 i» sorrxo corxrx^oxiort l3e>t>"we»«»n 

osc-ono* a,rL<j r'«k<li<> i:*€’>o©j3t/ioi?i. wln«ro are in -t-ihe 

looalit-x po«sil>ly giinnlar tn -t-lxat. i>et,Aveen m,a^2f- 

net.io and radio roooi>'fcion“ — Irwt «ti i^re^enti ^wo 

iiavt^ not l>oen al»le to ofetanx i*a<iio data ovor* 

a wxitHcjiontly lon^ j:>csriod to test tHis noint. 

O. IVI. JEt. X>onsoisr. 


It. ol> inAV ood » 
l^oar's If in, Oscford. 


Z>lf¥ira<::tt on ot Oatti^ocle Rays t>3r Oalclte. 

A. ^MCOisroomtOMATio t^c'saxn of cjatliodo ra.y's was 
dii'ootod against a oleavap^e face of caloito at a ^ratKix-xjg^ 
incidence, and tlie d iff rxxt^tion 3 :>att<^x‘xx -was ot>taixxc»d on 
tlio ^xfioto/Q;x*ajjlxio jjlatc? |»lac*cxl f>diind ti»o tsrystal 
nox’xriial to tlxe incident boaxn. TJje exxcix'f^y of catliodc 
X'ays, w^lxicix worn g:exx:erate<i in a t.tilL>e w^oflce<f 

lr>y axx indnctioxi coil, xvas afc»oot i>0 Icilo dec t.x*on- volts, 
tl'xe "W’^ave-lonjJTtli of tlxe coi*T*<'sx>oxx^din^ 2 : xxiaterial Avav-es 
bein^ about 0-0/>n Tn tbe j >botoj?i*af>ix rejirox luce* I 

is sbowix. one of tbe yxatterns, wbicb was 
obtained w'liexj tbe incident bearrx -was |xex*pexx.<licixlai* 
to fll 03 a^cis of tbc cx'y-staJ axxd xxxa« le arj axx^le of 
witlj tbe detxva, 3 Ke face. 'Tlit* j>botoj^r*af>bie idate was 
^-xlaced <1*4- cm. away fronx tbe «*i*ystai- As w^ill be seen, 
tbx' yxattei’n consists of a nxixTxbojr of bands of differeixt 
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widt-bs (fox* csacanxjxle, flJl'j in tlxe fiprxix'e), and also 
nxany blade axxd wbite lines LlHo) in tbe fl^tir-e), 

‘ blade ^ and * wbite ’ beixif^ refen-t^d to tbe negative. 
It x'x^soxxibles tbe -|.>attex*n w^bicb is y>x*odncx^tJ wbtsxx tlie 
cat bode x*ays are trarxsn fitted tbroxx^lx a irtica sboet 
of certain tbidcixess (S. ICilcixcbi, F*rcfa . JTxxx^. dond. 
d'nyxan, 4-, 271, 27G, 354 ; 1028). Usxxall.y a blade line 

rnabes a pair -witb a wbite line ixarallel to it. Wborx tbe 
tlistance between tbe lines becsornes small, tbe jr>air 
looks like a banxl. In fact, one exl^o of a band is 
boixnded by a black lixx-e and tbe otbor ed^e by a -wbite. 
irbere is no doxxbt tbal, tbe baxxd is notlxinjg; bnt a x>air 
of lines se]paratecl by «t slxox't distaxxot*. 3Ioi'eovex-, sonxe 
of tbe bands sbow satellites wliidi xxjay be regarded as 
otlxer piairs of black anti Avbite lines f>ax'alld to tbe 
nxain bands (fox* cxcaixxjxlo, 1 3 1 j in tbe figx.n*e,*tbotxgb 
diHicnXt to reco^^rxise in tlie x*e|xrodxict-ioxx). 

As for tbe xnoxle, of fox*rij«.tioxx of tbe fxattem, a 
sixnilax* intexi>retation may aj>f»ly as tliat alrea«fy 
l^iven for tbe i>atterrx of tbo fonrtli tyjxe (loc. cit.); 
nanxely-, if electx'ons coxxld jxc^^ixetrate into tbe crystal, 
nnder^oinj^ a njnltij-^le scratterin^;; w^itbont an aj>j>reci- 
able loss of enox*|^y, tlien tbe electrons scattered by tlxe 
crystal atoms will fox-xn diver|,5exxt rays emerging from 
a jxoint source in fcb€' crystal itself- Tbese are re|a?nlarly 
reflected by tbe net fxlanes in tbe crystal accorxling to 
tbe Uraji^pf condition, and tbe cones of x*efieotecl rays 
tbxxs foi*rned int*=>irseotinK witb tbe xxbotopprajpbic jplate 
sboxxld Pfive X’ise to tbe black lines, Arbile at fJtxe same 
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time -wbite or absorjxtion bnes wrill be xxr odxxced by 
tbe loss of tbe rays tbat are refieoted.. Tbis bajxjperxs 
wlxen tbe intensities of tbe rays reflected from tbe tviro 
sixies tbe jxlaxxe are not eqxxal. Since tbe .^probability 
of scat'tx^rixx^ tbx*onf;^b larj^e anprles is smaller tban tbat 
tlxrouprb snxall axxpfles, wbite lines sboxxld aj>|pear nearer 
to tbc.^ ccntx*al sjxot tlxan tbe corresixondirxpr black lixxe. 
'T'bis is actixally |:>roA^ed to be tbe case. 'VV'bexx tbe xxet 
l>lane is jxxst p>ai*allel to tbe incident beax-n, it may be 
e3c|xx^cte>>d tbat tbe lines sbonld disajx-f^war o-winpf to tbe 
c<»rxijxeixsal inpr effect dne to tbe x‘efiection fronx botb 
si<les x>f l.lxe jxlane. Evexx in tbis case, Ixowevei*, tbere 
af>}>eax*s still a sort of baxxd, of wbicb botlx tbe ed^es 
Ixxxye tli<^ saxxxe sti*ixoti.ix'e. 

C5orx*es|>on<linjG: to eadi naix* of black and wlxite lixxes 
or eaclx barx<l, we caxx fixxcl tbx> xxc-it jxlaxxe iix tlxe crystal 
tlxat i>rodtaces it-. '■l''lxx^ ixxtersectioxx of tlxo jxlaixe ""witli 
tbe jxlxot op^ra|>bic* jalatc' falls mi<lway bet-ween tbt* 
l>laok axxd -wbite linc»s of a |^'>ait*’. 'T'be iixtx*x*sections ax-c 
sbow-xx in tlie fipfxxi*e by tlie lixxes fxrolonprod otifcsxde 4>1' 
tlxo jxiotixx-e, axxd tbt* indices of tbe |.>lanos ax*e pfivorx iii 
s< 7 i*ax*e l>rackets- Tbe distances l>etwe<-ixx tlxx^ black 
and -wlxitc liixes calcnlatexl oxx tl»e above* ass«iixx|.)t ioi^ 
fx*on3 tbe wavx'-lexxpftli used axxd tbe sfxacin^ of 
coT*rx>si>ondixxpt not 4 _>lanes is in ptood accorci witla tb»xf. 
observt*xl. Tbo satellites of tlxe banrl caxx xxlso l>o ex- 
jplained as diix* to tlio rx’»floctioxx of liip:l>er or<ic*i'K. 
I^,elative iixtensities of sux-lx lirxxss d»io to # lifft-x-exil or*lt*is 
sbow- a <*losf» similai-ity -witb tliosx* of >C -ray J*oflectic*»j 
of tbe txrdx^i's. Tbis seiems to sliow^ tin 

imixortaixt fact, tbat tlxe stx*uctnx*e factor fox* >L-T'aiy 
x*eflectioxx bas a similai* infiuen<*e oxx cat bode i*«y 
reflec t i ox I. - 

Tbe above xnetliod would b<' more xxseful tlxaxi Ihf* 
traxxsnxission metliod on aocotxixt of its |>ossil>iIit.y f>f 
epctensiA’-e a^>|>lication oxi rxiany cvy'-stals. Ilesitics 
calcite, cloax'-apfc^ facc%s of mi<*a, toi>a'z:, axxd »tirxc 
axxd a natural face of r£iiai*t5c w^ore* ti*ied. xxixd it wns 
fountl tliat tbey also prix^e similar i»atterixs. In srunc 
cases, bt?sides tl»est> lines above dese‘ribx*< 1 , s|>f-ns 
similar to I-axie's W€^x*e obsorvtdd oxx tbe ixlates, W'licn 
tbe j:xbotoprx*ai>bic f>lates we»*e fxlacotl oix tbe lat<*f*iL 
sidcf» of tlxe incxdexxt beaxxx, some lines were 
obsei'ved w*lxiob nxxxst baA*e been jxrodxxcod by 1 tie 
elocti'ons deflected tbron^b an anpcle p^eatcr t baix . 

Wben tb«» ixxitxal enerpey’* of tbe xjlcwtrons is less 
aboxxt 15 kilo electroxx-A'-olts tbe yxattex*ns wex*e ixo lotiLrcr 
obtainable. t-inoJi l>lTsmK:AW^. 

Hxsism X<^xKXjc?m. 

Ixxstitxxte of I^bysical and Obemical Heseax'clx, 
Tokyo, Sei>t. 17. 


Oban:^e8 in tbe Form of ^dLaxnnrxalian Red Oetls 
due to tbe Rreaence of a OoverfitlJ^®*- 

1024, OoxxkIx described a i*erxxarkable obaxxjic la 
tlxe fox-TTx of rxiaxxxnxalian x*ed colls wbicb caxx be obst^r-A c<i 
ixx susjpensiorxs of tbese cells irx isotonic salixxe (CJJoxijzli. 
A., foc/xerxxf c<*/ fc/o-w-mn/, 18, 202 ; 1024). 'l^'lxc 

nornxalJy discoidal cells become jperfect spberos, t)jf' 
volxixxxe of wliiclx caxx bt5 sixown to be tbe same txs tlint* 
of tbe disooidal forms. It bas bitlxerto beexx b«5lic''*'<* 
tbat it is tb<5 imxn.er«xon of tbe ccxlls irx salixxe 
produces tbis ebanj^e of form- Tbis, bowever, 
xxot tbe ease, as tbe follo'winp: epcpexrinxents sbow. 
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f4liric»» ■t>1f:io oolJb» l>«»C50Tnnt€> x><3fi*3ter€5l^ly »{:>]r^e»r‘lo«bl. ’ITtxet cSiis*' 
t.*uaoo l>ot>wo«>n. j»li<3o «ur».c3l is £tl>c»ta.t> 

lO i <i.i«i«t:rJLC»t>€»z* of t>lzo «t]^|zox-ioci.] ooll^ i» ci.l:>ouf> & 

4Htjntdl so t-^lzo oolls xtxc*v^ eik>otxt> frool^r t^oti-woozi. -blzo j^«bss 
sizrffifcoeM*, If tilzo oo'V^or-^Is^^ is x-ozrao'vocl sorxcl t^lxo £Lvti<l 
lt>or»ocab't'ln it> o3cs.mizxexl irx ct moist; otiamlixoz*, it> w'ill l>o 
c>'l:>»or*vrotl t;Jrx«»t; tftxG oolls slowly X“o«***s\xxino t.lie» disooicixxl 
forro. IB'iz^st. t-lxoy slxo-w fiimo ore>rra.t-iorxs, l3%xt; z»ox»xa.irx 
I'oo^lxly si.>li»i?ic5^1 ; ttkf t/Ojr w *XT*<ls t-lin&y sodclojnly Ixooorxxo 
clisooiclcxi, t-lko diso visvixxlly wlxow^izx#^ sottjo iz'irc^^^xxlajrii^y 
»>f ooxitiovir*- *X'lxo **e>»s«"i » oxx of t;lAo disooids^l foz^xVi. 
rjc>«^s rxotr oooxAA* W'^it-ix tilAO »s.tixo oorxst;a.K xoy «ks doos t;lxo 
^»sHi\»isrxot>iorx of t;lxe> sx>l^ox*ios*l foT*ntx, s.zxc] tasvxjexlly 't.txic.os 
ocxirjLXit.os. 'T'Jbto olxs.YX|^d fromix t/Jxo cJiscvoirlH.! to 
t liiP' «f>l:xozdos.l foi’m is arlmowt. iTxst.etTxt;a.riooos« 

{2> Tl^sut; tlio oii*ixzxp:o of fox'rri. is l€XT*^oly doj^OTxdorxt 
i>ii tixo dists-rxoo lyotw-oorA tlxo oo'vox’i^ltxss (xxxd ti»o slido 
t'lxtx l>o sljiow'ix in. t-lxo followrix^^ 'WSry - .A. INo. O oov»^<=>z'- 

24- ixx»Ai. ><. fiO rram., is snxixx>ox't-€>d on a. slido to 
» *r»<^ OIK I of w^lxiolx is cs^^^rxAorxtod a sxxiall p^ass st/irifx alxoxxt 
1 lAxiAi. tlxiolc, -A. wr«»dgcx5-»liayxod clxarxxixoi* is tlixis 
t* >»‘Ti^x'c I , wdiiolx oaxx l>o lUlod writlx t>lio coll sAxsiAOrxsiorx. 

!<: 'caixxiixat.ioo of -t-lrio ozxd of t lio olxairalxox- at. w’^h.iclx t-Ho 
--.liflc aixtl csovd-^lass ar-o wricldy soioaT-at-^-^d sIxcxwm tlxa.t 
t r;o cells AJLi'e discoitlAxl, wlxilo at tlxo rxajTow OTxd of t.lxe- 
xv'lior'o tlxo distaiK^c l^otw^oori tlxo ^lass stxi'facos 
!- >sroa11, tlx«>y am-e jxoi'f^’tct sjxlxojros. Aty a»i irxtor- 
n»**<liat<' x>ositio»x tlxxsy ar*o oactfdxxdy ctr-oixatod, tlio 
f*r»'»i*xtod fofiYx Ixoirxp: jxaT^^xxtl y iiiLtor‘xixo<liato Ixotwocix 

t tiiscoidal aixd tlxe sx>i>oi'ioal foT'xxx. A-ft-ox- soxxxc 

I imo ox'x'*xxat.ioxi rxxay ov"t*»Tx io tlio d«*ex> orid of 

t H** <‘.liAXixxl>€^i*, axKl a foxv sxxli^^rioal foT*rx»s may 1>€‘ 

< :i ) 'J^'lxes tl»«> covcjr^^lass x**'**’^'*^ ixo ixxx- 

|M>i't«ixt. iJar-t in t.l»o tlxo xxHorioxxxeoorx, 

rmv.X' l>o slxo’wxx l^y tox'rxixxf^ tlxe sta.^o r>f tlxe jxiioi*o- 
*41 1, x*i>2:lxt axx^los to t.lx«% talxle. 

(4> If a <irox-> of *-*' sxxsj><'>risiorx of votl colls is x>lacc«l 
sit t li*’‘ etlja:<' of a cov'CT'it^lass, i lic cells i»x tHo dx'ojx w'ill 
««‘eii to >>e? discoixlal- As tlie cells aro cax'i’ied xxixdex* 
t h*' • -i>v’-c>x-x!:lass l>y t.lxe flow* of t-lxe itoid, tlxoy Ixocoxxxo 
^ liici-ical- Aft-ex* sotxxx’i time, sxxHiciexxt flxxid xrxay 
iitxclt'i* tlxe CO V’'er^l*xss to x*aise it coxxsideralxly 
fiorii t lx*' slide <xxxxder* wrliiolx ooxxditiotxs tlie> coeor^lass 
\\ lU slip otT t Ixe slide if tlxe lattc’^x'* is txltod v'ex'tically ) ; 
tilt' i-.'Ils |x 4 xssixip; lAOtw-eerx tlxo i^lass sxxx-faces ax-e xxoxv 
cl lal- 

'^riic'sc* axx<l otlxex- siixxilax e'x:x>ex*irrx exits indicate tHat 
till- asst*Txx|>tiorx of t l*e sf>lxex-ioai foxrxxx of tlxe cell is 
f Icpt'ticlexit oxx it-s Ixeixx-xac ixx close >" txvo 

<*l«>.-.«*ly opjxosed |a;lass sxxx-fxAces. Tine nature of tlxe 
s-mi tiK'-es xxxay N'ax-y ; fox* excanxfxle, l>otlx slide axxd 
<-f>\ t'^i'l^lass xnav 1^®*’ pai’aflixxed. J t is inxpossilnle to 
iiv'oifl tlxe coxxdxxsion tlxat xx fox*cc», capalxlo of Itxrini^xxg 
a di»t>oxrtion of tlxe cell, eacists Ixetween tlxe 
axxd it is possilxle tlxat tlxis force is related 
t*> t I le xxxoleoxxlar fields wdiiclx eacist loetxveen two closely 
upplicid MOpai'ated Ixy a flxjxid, JK'xxrtlxer e:KX>ex*i- 

will slxow *wlxetlxer or xxot tlxis e>cplaxxatioix is 
*xtlc>< piate. If it proves to toe so, or, indeed, if any 
i\ fox'oe is slxowxx to eacist ixx ^general toet-weexx two 
‘>pj>^»scd ^lass sxxrfaees, tlxe fact is vrortlxy of tine 
tiMoiition of cytoloi^sts axxd of otlnexs wrorldn^j?; witlx 
* I n Uxx* |>xeparatioxx» 

1 1 Mlxoxxld toe xxxerxtioxxed tlxat tine clxaxx^e of f orxxx is 
n«»t. ‘-vlxovnx toy xred cells sx.xspoxxded ixrx semnex, plasma, 
liu'iir w >^lotoirx ' splxntiorx, or solutions of many otlier 
^xiriVK^c active sutosiances. It ocovix-s, Ixowever, in 
JMotiiixic citrate, in X*oclce’s solution, and in otlxer 
nsUti.cied saline solutions, and in tine case of all mam- 
rri*xii»ttx red cells wtoicln Inave toeen exianxiijaced- 

THe University, ^RTewr ’!^orlc, 

I tlxe ^taTew Yorlc. Is^oloi^cal iSoc»l^y* 
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Series I-imits. 

Iw a recent letter to INT A-r xjaxc < April 21, ],02S, p. 010>, 

I j^ave evidence tlxat tlxere excist oases of spectral 
series w^lxiolx xxndoutotedly cleixart fi‘onx tine px*edictions 
of Ilxxnd’s ttoeozy of tlxe lizxxits of coxxxponexxt series. 
Hund.*s ixreclictioxns Ixave toeen xxsed exetensively toy- 
many wrorlcers in tine fiel<l of atorxxic sf^ctx’a, axxd Ixave 
led tlxem f x-eci xien tly ixnto err ox* in dealinj^ witlx sxxectra 
■witlx ixivex*te<l tei-xns. Tlxe education is one of funda- 
nxental imi>ortaxx<^e irx tlxe dynaxnics of tlxo atonn. 

In-xny px*evioxxs letter I stated tlxat I Ixad toeexx atole 
to fxixd 1 X 0 flaw- ixx lixxxx<l*s ax*jurunxent -wlxiclx oxxxxld lead 
to axxy olxaxx^e of tlxe predictioxxs. Hecently, Ixovrever, 
■worlcixn^ frorix tlxe Icnowm cases of tlxe fai*lxxx*e of tlxe 
tlxeory, X Ixave toeen atole to detect a ste}> -wliiclx i*endex's 
Ixis wrlxole ar^xxrxxent ixx valid, 

Tlxe error li€^ ixx vu failux*e to realise tlxat a stx'onj^ 
rxxa^xxetic fiesJd, in tlxe usual sense, rxxay still toe a. -wealc 
field fx'om otlier points of view-. Actually, tlxe ordinary 
stx'oxx^ac field Tjxroduces tlxe Tasclien-X^acl-c effect of eaolx 
xxxultiple term, tout leaves terxxxs of differtmt and <tS^ 
still sejxarxxte, tlnat is, tlie -S') coix|>lin< 2 f is torolcerx 

dowxx, axx<l tlxe *-f’s <lisaj>peax’, toxxt tlxe /g) and 

coujilin^s^s renxxxixx intact- Hxxxxd compares tlie atoxrx 
ixx sueli a field -witlx tlxe lixTxit tex*m |>lxxs electi'oxx in a 
field so lax*fxe tlxat all tlxe v<^ctors /< are efuantised 
in<iependently aloxxp: tlxe field, tXxat is, even tlxe 
axxd (jvjt «a) couplinjacs are tox-oltexx dowrrx- Otoviously, tlxe 
t-wo xxxafji;xxetic fields ax*e of differexxt or<lex*» of xna^xxi-- 
txxde. 

C^oxxsitler a ^ lax-tioulax* exaxnple, tlxe *j(P *^1-* touilt oxx a 
toy tlxe axldition of an «-electroxx. In tlxe ordinary 
I^ascixexx-Raclc field, tlxe **** clxaraotex*isexA toy tlxe 

paix*s t>f xxxa|>?xx<»t>ic c'l^uxxntuxix nuxxxtoex-s :xa, (1. O ; 

O, O ; — 1, O), Avlixxreas ixx tlxo lax-^er field tlxe cox’X'e- 

sxxoxxdijn^ }>airs ai*e (O, 1; — l,li —l.O), x*egax*dless 

of wlxetlxer ttox5 systexrx is an inverted oxxe or xxot. If 
tlxe lixriit is x'e^ular, lo-wex*) tlxose cliaractexristic 

Tft-t XU 4 , pairs of can only toe Ixuilt fx*orn tlxe jpax-t 

of tlxe lixxxit ; axxd, if tlxe is ixivei*ted, tVxey can only 

toe touilt froxn tlxe Tlxe lattex* case w'ill serve to 

ill xxst rate - 

*-^*4- ,S'-«tlecti*«»tx. ItosxxltAXxU. 
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T'liis loads to a^i'eemexxt -witlx tlxe empirical data for 
inverted tox'xxxs. 

Ixx dealin^^ -witlx sxxcli cases of tlxe addition of an 
«^~olectroxx to a lixxxit term, tlxe rxsual rxxle mxxst toe used 5 
tlnat, as tlxe nxaj^netic field incrc*ases, sulx -levels of tine 
saxxxe m rxxust not ci*oss- ’Tlxis rule is sxxfficient to gjive 
correct resvxlts fox* tootto x*ojj^ular anxl inverted torms in 
all tlxe kno-wn xxases of an «^-electron, including ®JF*^JP 
on on on and oxx 

!]&ut wrlxen one apjxlies tlxe x-ule to tlxe moxe coxnplicated 
oases -wlnere tlxe series electron is a p ox* cf electron, it is 
foxxnd tlxat tlxe various levels of any actual case may- 
ox* xxxay not ^ix^e a co-or*dinati on toot ween tlxe separate 
ioxx levels and tlxe series levels- Tlxat moans tlxat tlxe 
non-cx*ossinii 5 x'xxlo canxxof toe ri^^dly adlnered to. Xn 
otlxer -words, -we do not Icnonv liow to find t-lxe * super * 
JPeieolnen-Hack effect for tlxe -wlxole set of teerxxxs toelon^- 
irx^ to suoli an electron coxxfi^uration. ISince tlxe order 
in -vrlniolx tlxe increasing xna^j^netic field toreaks down 
tine various vector couplings det 4 E 9 arrnines tlxe final 
result, it will pxxntoatoly toe ixxxpossitole ^ to iSnd any 
IB^neral xrule to cover all oases. 

It is a matter of coincidence tlxat Hund*s tlxeoxry 
4 ^ives tlxe correct result for tlxe simple»t non-ixxverted 
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c»£a*8i^8i. It> i« 3rxo“t» loo foo e>:«:'j>€>0’fco<3. •tilaa.io J:iis j>r‘Oclio'fcio*i« 
-will Cb^aproo '\v’^±>lln in oa»o involving^ »■ 2^ oi’ cl eic>»jri«s 

eloot^T'Oj k oi 1.1:101* fojr i*Of5Xkl«,ir oi* invoj'l-ocl fcomiLS- 

-A., Cj»« iSjMi2isr«a?03sr®c. 

lE^^a.lmos* I^lxy'sioa.l X--a.1oox**a,t.oiry, 

J^jrijcxoolionL XT jtxivor*si-fc3r, 
j-i ixo ot^oix , IS" o-v«7 JT or^oy . 

TTlxo InvontrloA 't:1:i.o XXo-t ISlaskSs^ In I**ori- Stnrmoltlni^. 

IE*JEXOi]sr. l3c>2srxG’s olckixrx for* i^oilstorx olF t-lxo iii-v'OTxXi«xix 
of XI 10 lioX l>la.«X oamxoX l>o ^IIoavocI Xo orx<^li«kl- 

loxxjarocl, for* Xlxo x'o^oxxox'a.Xivo fkx'ixxoij^lo of 4xoa.Xiri.^ «.txc 1 
ooolixxj^ ilxx{cj» IxckcJ. l>ooxx |:»£kt>oixXo<^i l>y XHt^ lX.ov. IXolx^x'X 
SXix'lixx^^ irx ISIO. ^fXt*T- snXxxXirx^i? Ixow lio J>T-Ol3osocl Xo 
exyxjxly' Xlxi» jL-»x*ixxoi]f>lo in ^oxxoi*a,I Xox'xns, Xlxo invonXox* 
jxrociooxls Xo cJosoxriirxo lki« fi i'«X xxioclilxof-xXiorx, 'W'Jxiolx ■wa.» 
Xo Ixo «,x>i>liocl “ Xo cl imirxiwJkirx^ X^lio oorxsnmf:>Xion of 
fxxol ixx jucla,f=j«Ixoosc^ xxxxd oXlior* fikj-xxaoos -wiic^rovor* 
Ixi^li clopr^'oo of iiO£t,X x'o<x* * ^ fc^Xi ^-^c?oXXi«ll 

«j>ooi-fio«.Xiori fi^^xx*ocJ «.« «.ri «.n Xic^if >a,Xion in Xlio It^oil«c>n 
Xx*ict]», l>nX &>Xix'lin.^ i*ofLxs<'<l Xo ctj>j>o«.T* *i« iel 'vv'iXxxo»» 
£t^£i.in»X TSToilson. 'X’lxo JiiTx^lit^li f4|:>c^c-il'lc*«.Xic>n -wja.« li3r«X 
f^^jfiixXocI iix Xlxo Jt€'>'t 0 'i**ac.r' for* X>oo- 14^, 11>1T. I &5l»a.ll l>o 
j.>loa,socl Xo son<l rx c*c->jk>^ of XHo r-€'‘^xr-ixxX of Xli»i« xxx'Xiolo Xo 
txxxy jxox~sorx -wlio »x,jx|.jlio« Xo rno. 

XZ- X\"'V^JSrX>XXv!%.M^ XlXTX-lMLIS- 

37 ^ifx«X fc5Xr-ooX, l^iXXlc5lia.xx:x][>fcon - 


I-XAX'risrcs x-c^ctcl ][VXr-. X]I- W;^^xx<llitxx-Tx loX.Xc?r, 

Xo^otlioi* -wit-li «b oox>y of Xli<i> jxi-Xic^lo in Xlio JE€‘r^ffi'ri,C€ir 
Xo wlaicslx 1 x 0 x*C 5 forX'«, a.xx<l Xl>o >oc*i#lc*«ulJoTX of fcSXix'liixjoc’fe* 
X^xxXoxxl. JSTo. 40H 1 of IS 115, 1 c*«.nnoX «oo a,ixy ^T’oxxrxcl foi' 
Ijts «nxx|,xo«iXioTi Xlitxt- iX a,xxXioix>«.Xof J I>^oilsc>xx’s sxxXxso- 
c^nonX- iiivorxXioix of 1^<*1 I:>1 «li 8X ixx ii*on -s;m<>lXin>i?. f5Xir- 

wfxocjifiofitXioxx clowciT*il>o« «3 lxx<. 1 oltxiTxis -wljkxX i« xkstxally 
XoT*xxxoci 1-lkO * jrofrone'i'rt-Xivo ’ jxx'iixoiido in f »AX*xx«i.oos* 
'w^lxoT*ol> 3 ^^ liOfikX fi’cxxxx oxaX^oixx^ar lioX 2 >r*oc3 xxo X** of ooxn- 
l>«j«Xioxx i« XT**xne*fox*i*o<l Xo kxxx infloxAnxx^ «.ix* clrxxxijtsrliX ; 
«xn<l tliox'o i« rxoX tx wixx^^lcj word iix if. x*ofo ri'ixx^ Xo Xlio 
xx«o of lioX 1>1«,«X ixx ix*oix-«rifxolXixx^, Tlxo oonXrxxl idc=*ar 
of INoilfriorr’K ixxv'oxxXicxrx «.« jxjjfxliod Xo ix'on-wx'xkcslt in^ 
-w'jgtgi Xlxa.X Xlio of auxx AxiT* Ixltr^X 1>>^ < 3 c*x»i- 

Ixirt^lioxx of ftixntxil cjoxxI orx a. «oi>ai*aXo i;^T'«Xc> Xlxo 

t>la«X fxt.x*zxac*o -w-oixld »w.vo nrxxxix^y* Xixxic*« xxm rnncsli f ixol 
-iVj^x’c/e iX, ’wlxicili, Xli<jnj^lx iX rxiAX-y* xxn.d 

oc?x*Xaixxl;v" Xliorx did soexxj, is n<!'V'csr*t.liolosM X.x'xxc 5 ? iX is 
ol^vioxasl^?- diffox’oxxX* and xxovox* c.*-f>xxl<l liavo l>o<^xx foi*o- 
c!a«te*d, from Xlio 2 I *1^* IxoaX. I'oj^oxxox-aXioix or 

x*oc 2 ix|>c?x*aXion.. JX x?v"as, iridoocl, oxxo of Xlxoso fiaslj«:^« 
of inwf >1 ral'iorx w^liiolx sorrxol.irnos ooxnc^ lo a xxiarx of 
proxxins arxd Xlix’oixpclx Ixinx x'ovolxiXxozxiso Imxriaxx affair's. 
Ixx aykjxlviixfr liis icloa at. Xlio Olyde? lron’woi*J«:» dxjrirt^ 
Xlxo yoars 1H2Q — 32, -wlion iXs snciooss -was so Xrixxxxxi>lx- 
anXly* dorxxojrxsXraXod , INToilsoxx did xxoX nso Xlio x-o- 
jgfoxxoraX.ivo jxx-ixxoijdo aX all, or iixclood anv xxxoaxxs of 
jxroIjoaXirx^ Xl»o IxIasX dosc^z'ilxod or fox'osliado'wod ixx 
Xlxo 6 ?Xirlirx|ac i>aXoxxX. ^ nor* <Xid l»o nso any lioX #:?ase«s or 
2 >T'odtACsXs froxxx Xlio fnrixacto foz* Xliis 2 >m-{»oso. Tflici* 
i:^Xirlixx^ jxaXoxxt. rrxay Ixo Ixold lo liavo aixXioi 2 >at.c>Kl 

Sic^rrxoxxs’' JaXor invoixXiozxs, >>nl. c'vorXaixxly xxoX IN'tsi Isoxt’s 
jxrooorts - 

IMoroover, -wlxorx oxxo x*< 3 >moml:>or» XhaX in lS4r2-4-3 
Xlxo validiX^y of ^N'oilsoxx’s j'>aXoixX -was vindioaXocJ afXox* 
Xwo xnosX fiox'ctoly ooxxXosXod ac?Xic>ns aX la-w in l>oXlx H»o 
ISxx^jlislx axxd SooXXislx OotxrXs, cinrini^ w-lxiolx Xlio i?5Xir- 
lin^E? jxaXoxxX W'-as o»Xod and fxxlly oxcaxninod, iX sooxrxs 
I>rosxxxnixXxxous of IMr. "W’^yndliaixj I-Ixxlxxxo Xo aslc xxs nowr 
Xo rovorrso Xlxo dooision Xlxoxx ax-rivod aX ixx XJxo Ooxxx-Xs. 
His aXXonxx>X Xo dim Xlxo ItisXro of iNoilson’s ^roaX 
aolxio’V'oxnoxxX >>y x*ai«ixx|^ ^ic> Xlxcs oxnl>or» of a jxasX ooxx- 
Xrovox'sy wliiolx, afXor ixxowX o^dxansXi'V'o and soarolxin^ 
inc^rxirios, was dooidod in IS'oil^on’s favoxxr aX loasX 
f-wo ^onoraXioxxs - a^o in Xlio xnosX docsiaivo xxxannor 

No. aoso. Vox.. 


X>c>ssil>lo, is Xo Ixo sXxoxxjE^ly dojzrooaXod. -A.« X said ixx 
xny axrXiolo, Xlxo sonx*vy* Xx-^aXmoxX-X xxxoXod onX Xo IMoilsoxx 
Ixy Xlxo ironxxxa3Xox*s of Ixis da^ is jxorlxa^xB ono of Xli<- 
xxxosX disx'ojkxxXalxlo olxajxXors in X#lxo -wlxolo IzisXory* of 
xndxxsXi*y ; forXkxnaXoly, X>lxo law -wlxiolx Iko involcod 2:5a v<- 
Ixinx soxxxo maXox'ial rodross as w-oll as a fxronoxxnooxncsni, 
in fa-voxir of Xlxo ox'i^afinaliXy of Ixis in-vonXion j and sinc*,«^ 
XliaX Ximo Xlio ve>rdic?X of Xlxo la-w lias Ixoooxxxo XlxaX of 
liisX.ory also. "V\^xi:.x^xa.ivi. .A.. -BoisriK. 

lxn;pori*a-l Oollogco of Scioxxco, 

fcSoxxXlx KLoxxsirxgrXon, SS.XV.T. 


TTlxo X>issocAa tlon of I*mro IMrorcwry - 
Wtt*xx i'of«*r«:^xxc50 Xo IMr- lix'xxdloy *s loXXox’ oxx Xlxo 
sooiaXioxx c»f jjtxm xxiox'oxxry in A'r mti« of Oc^X. 13, 

f>. f>T3, T do noX Xliinlc XlzaX o>c 2 ><^x*xixjoixXal ovidonc-o 
Xlxo ciozu IkxoXix-'iXy of oXlxor tlilnX*’* xxxnal/^axxis c?orxfinn..s 
Ills <*alc?nlaXioxx of t Ik*' xxtnrxlxox* of olocsXx’ons jx^r 
coixXit xxof ro of x xxorc^ nry - 

If 11*0 *xmxxl|a:aixi oonlains *-5 aXoxns of X*> lOO alcx»|^4 

nxoronx'y, and if q az'c’s Xlio avora^o ntxxxxl>c*-i-s of 

olc*c*froTxs j>or xxXoxn of AT xxxxd of xxxox'oxxx'y rosfXoc'-Xi , 
Xlkoxx 

d /cl^i 1 -I- ^x*/ 10 <>^>/( 1 t r^’Vf/ClOO ^ 200 “<>)>. 
wlic*ro c 7 , do aro Xlio <i«*ixsiXie>is of xxxxxal^axxx aTX<l 
mk<l JV'f is flxo aXc>xni<^ xv*c>>i^lil of JV - dilnlo axxjaljj:»iiji>t 

Xlio donwit.y xxxa;\' l>o c?«.lonin t-o<i vrit-lx sx»Hioi<'nX m.oc* 111*1 1<*\' 
oxx Xlxo assxxmixt. itxn fliaX Xliox'o is xxo 'volmnc*- 
oxx xxxna.l;t?ax naXioxx, vk-lx«,»noo 


n =- ( 1 


xvlxoro da. is Xlxi^ di*txsit 3 , 
slioxxld l>o ^ivc>xx l>y 


/ 1 Od-y ) / (^ 1 

r>f A'. 


Af c* 

20 t>*« ' IdO * c/, 

Hr^nc'Or i.lic'< c*on< Ixirt 1 nx t %- 
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r>( 


r/„ 


ll.\' ooini>xxi'ixifjf: tilt-' t'ot'flicjioixt.s of C' ixnd willi ilit- 

0 x 1 ij itric'xxl v*xxlnc-s. />/<? njxx>' l>o o.st.i rx lat.t x J . In t J i«.i 

of oadnxmm axixal^axxis aX 1*4-'^'’ 1'-. flic-* c'stixxd iic*l ivi t 

of v^-lxiolx ax*o ro|>i’‘c>sc-xxt 04 1 Ixy a r^xixxd ratx<* f ox'i t> 1 1 1 s .. t}i<* 
a,>n*ooTn«'XxX li>ot w' 0 €>»xx Xlio 'v^alntss of y>/<7 oalfxilixl-i-'tl f i i »in 
t ii€*> 2xxd axxd 3rtl Xorxxis of Xlxis foi'xnnla is st ix Ki 1 1 , 11 . 

AH4>xv'in|JC for Xlxo fa<*t t liaX ooxxtx-sn t: raXionw in J*'. - 

W’illiaxxxs” iiajiox* (JT^/xd. 30» fiOO ; lt*2/>) ax't' 

ixx ot oadxnixxxn 1 l>arX of I fin*l tin* 

formula cr/cr„ =-= I i 0-0437o O- OOOHT 3 o*-*, wdit*riti<* dit* 

oalorrlaXc^'d valxi*»s of 'J'j aro T*4?-4: arxrl 7--10 i*<»s|.i4 *c*i i \x *I \ - 
'J^lxis o>cc^ollonX a# 2 ^ro«’»rx loxxX a 2 >jf>oa.rs, Ixovvovoi*. t<» l>t- 
fox-t niX.oxxs- 'J'‘lx<5 foUo-vt'inx Xar>lo> f^fi-vos val xtos f»f />.>/ 
oaloi xlaXod fx'oxn Xlit* xrxt'Kxsnroxriont s of W'illixxxns 
Ktlwards (fV*?*/. JVdft-*/.. 2» 1 ; 11*20), ami .Jolxns »mtl 

FC. .J. lE^vaxxs &, 27 1 i 102H>, In all < 

-wlxctrof only oxxo vxxlxm of 2^ jxiv'O'XX, Xlio o^cjiox’in i<** » t *'• 

x'osixlXs aro x'ojxi'osoxxXot I acroxix*at-x>ly l>y a linoar fm'rn *iJs. 
and Xlx«> vtxlxxo of XlxaX woxxld l>o f:^i-s~otx !>>' **<4 nu t ii»f? 

Xlxo cjooflioionX of f Ixo CftxadraXio Xorrrx xxl»o-\’x_» Xo ict'm 
-v=*ox*y diffx^X'OfiX ft'onx XlxaX olxXainod fx'onx Xlxo lixios.r 
Jn 7-24, 3-40 Oo (300^^) 10-0 

iVIjar 10-2, 0-81 fla (300^) l>-02 

"in 4-22,(1-23) On (300*^ > 10-2 

m ( 100 '=') 4-.f>3 Od (lOO^) 7-70 T*n.> 

Oo (300^) 7-02 A.#? <1©^> 0-01* 

«I> C300"^) 11-1 A.« (100"> 8-03 

Y <300'=") 0-10 A.#? (300'"') 14-0 , - 1 »H 

'T’lxo ooxxdxxoXiviXy of axnal^^anxs is jxrol>al>ly 0 »<> 

oonx 2 >le»x: *x ixlic^xxoxnonon for axxy snon sixn]f>lo x't'lii » 
as XnaX gpivon ahxovo Xo l>o annlioalxlo Xo o'V-ory csa^f*. 

33. >“ ' *• 

XJnivorsiXy Oollo^^ of £$-wanjeioa^ 

OoX. If*. 
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jS«>«jULvmri. CSolutrloxus . 

W*txx*iB^ 'W-or*jfedlr».|5 ir^ orlrLorKLioeirl tcirfc»OT*«>t:>or‘io9 I 
oft>«n. xiot>iooci a> .gpreom oolouur i*x ^>1x4^ sociluxn x^liLOi 3 ]p 1 riJ 9 t.t^€> 
l:><>t>t>l<d«? 'wlbiolTt did xxot> ooovxx* in ^xxy ot;>i<e»ar l!>o-fctil«fe. Orx 
oaca-mineL-t-ion. xxtt.de»x* -trlio mioros»oox>o j>rove>sj t>o l>«s> 

ilijro t>o "fclnto jf>a*os«>noo of* nnioollnliEirr* ^i-oon. oitixoi- 

winj^ly or in. I ^Ixoold lo& ^^lad if €xny l:>iolo|^i»ti 

woo Id grivo mo ^Txy ]pci,rt.ioolo,ris of ixletni;, etnd tiliio 

roa^on 'spv^lrty iti jn»rofors aodinrxx p^lioaf^lxalx^ V^ot-f-loe t>o, 
sociiom nit.r«tfco. W- J^- TK,OT 7 rr.E:x«.. 

Koliool Irtocxso, Sliorlxomo. 


<.>1^5 £ 5 : of t/lrio ■W'lxioii ocoors in aoclicxtrx ]pixo«|:*lto>t.o 

lK>t.,tlo» ia a<^->|:>a,roxxt.l5r a, <"’/doreirZc4t, j:>o«se-ssin#i; a i^>romi- 
|:>>’^ron.oid, oollt* 3-i> /x in cliarxiotr-or, froin oao>i of 
fonr datxj^lx1>cf r ma,,v ax’iao. Ikllx’*. W. 

jt.tyOi-'M T*oforonoo t-o csolla in cHaine^ sn>j:^^oKt.« t.li.afv t\<^ 
nirt>* l.>o cloalinp? 'v\^it;lx a <liffor-ontv «j,>ooio«, a titbit 
<jt’ a |^>«.lmoHoici ataf-o, for «**:5camj:>lo. 'X'lio Cyh7.f>T‘&ti,ct, 
T*o«e5rTit>lof3 a eiiarvod fon»x of C7. 

< 'liific, -fclxo laiitor ^^waa clotiori Ixod a^s jt^row^ing in- 

ofllnont-», rioli in a-vaila-lAlo nifrof^on. I<"ovror- 
f X>r. Oliiolc (JT^roc. yVor., *7X, 4^X5H ; lt>03> 

t«>tiiit<i lliaf- it -vrotalcl ^ro^w ixi Kolntion» oontainin^ onl^^ 
aj ri ti 101 » ixam «alt.s, -|>ota£ 3 »lnm jxhoMiplaato, ancl t^odinm 

< r->>f>iia 1 -o, £xn<l its=» xninc^ral roc|nii‘ome!nt» woro t>inji .-5 

\ love. -Alj^a-s .gcroxvijk^ in ^o< J ixnn |3lioj=4i>>iato wolxi- 

1 ixiiiMt «i»nilarly i>o al>l«£5 t.o js^roxv 02x moro tx'aotius 

< >f tl'jf^ t'WHontial nriinoral olot nc^nt-ss. Xt- i« of iixtc’^rosst to 

I n it o tliiit f^///orrf/«r-, acsoox'din^ to -f-Xoi>Jk:ins^ axxd W^'axxn, 
i'-. ono of <li€^ jr>laj:it« 'wixielrx oan i^i'ow 'wdtlxont 

1 irn . 

|. jox^ of wxioffc i>laixt.« in wo^livixn p>Hc>«|'*i»ato 

'-ojiitioiiM X 2 n<i tlx^^ir al>f!i€3inoo from Molixtioxi^^ of otlx<»r 
«aitw i« j>rol->«.fjl>r axx 03ttro*xx<s illxiHitratic>n of *x 
*T j< “i*«,l tr>ndono;y' am<.>n>j: wmallt'‘-r t^i^ooix alji^a^ t.o 

cliJtJto <--i 2 ltt 2 ro Molntioxxrt in -wlxitsfx jxlioe^fxlkatos 
txro it.l>xm<iant or irx orsco^sa'^- CUdc*.inm axxd fxai'tiovx- 

ni r.i'atois, on tlio oti'ior hand, favonx- tixo do-voloix- 
< »f Somali <JiatoxnM- fcSo far *i.» i« icnowxx, Ixo'wo'vor^ 
t i iif t otiir^ *xro no-v'-or ohtainod in onlt.ixro ixxooxxlation 

— il■«>^ll tXi<» xiir, xilttkon^lx ^rooxx alfi^a^. rntx^ xxt tixno« X>o 
fi*oixi «<xnx*0€3- 'X’lkx^ diatorxx» Ixavo xi«nally 

a iiiiJcJjt't* «x»lt x'or£Xiironxc?nt altr%o, xx*l-iioh ox^^xtally x^'ill 
I >rt t tXioix' j^ro'W'tlx in solxxtio4X« nonxinally of ono 

XX. X*FGyvxx,fc«A.i-i:-- 

XT ixi^’'c?r«it.y, JL.ood«. 


Oils, Oreas4BS, and XXi^lxL 'V'acua. 
r t Hc' c'oxjrjsx? of sonxf xv'orlc ^•wfxic-Ij I Ijojxo »lxortly 
t*> }Mil>liKii) oxx tlxo ov’x»,|"»ox’ati VO di«t illatiojx of |»oti-o- 
< l<L^x‘i vativ^os, X l.>ooxmx*5 avi^^at'o of tXio j|>oMwi fc>ility 
ttinl t»« lyaixtafaros of nsixx^ oil in yxl^xo*-* of xnoroxxry 
vv t > t'H I nf3r flxiicl in ooxxdonsxxtion I xvas di«- 

lining ltiX>T'ic‘.atttxpr oil in an ajxf>aratxxs sixxxilar in jxrixx- 
«-i !>!»’• to tlxat xisx^xi hy IXW^nRtod axxd XXovo«y to sojxax*at-o 
tlni^ i>^<>to|:>o« of xnoroxiry. ^X^lio satxxratioix jxrosssxxro of 
«*il v»xj>onx' <-onld lx*' dodnoocl from tixo ohsorvod 
of < I i«t illation and tlxo o»tixnato<3 molooxxlar ■w'oijgXxt 
It 10 oil I ixx a ]^artioxxlar oaso tXio aatxjratioxx jxrosaxxjro 
wn-A ahoiit- ont> dyn€k/onx.» at IIS® O., tXxat is, aXxoxxt tho 
»^5 tlko aatnration x^rossxxro of rnoronry at room 
J M '*'»'«• tnrci. JSTot dooomoosition ooxaild ho dotootod. 
' tt'nri^r^ i£ oil ooxild X>o Xxoatod nntil its vajxonr 

j>i-o;-.^iji t .,3 was, say, lOO dyrxos/om.*, witlioxxt dooomixoRi- 
it. ootxld ho xxsod as worlcinfar flxxid in a oondonsa- 
^ 0*1 f»ixinn and xnidxt ho oxcnocrfcod to ^ivo a x>orfor**x- 
x\'itnoxit artinoial ooolxn^, ooxny>arahlo •with tlio 
^ moronry oondonsatlon T>xamx> witXx a 
*oi(i tra|> 100 “ O. holoxv t*oom tom^poraturo. I thoro- 
01-0 I n-ojxarod hy fraotionatlon a t^nantity of this oil 
it I t waoxiatod ioxxisation ^an^os (^lar^^o and small 
ieririionio 'valxros>, on oil oondonsation pnmx>a* X 

^io. 3080^ Vox.. 1221 


ha VO hoon xxnahlo to xnoasxxxro tho low^or lixnit of 

J n'ossxxxro roaoXxod hy those ^ -purmi^s. XO-» dyxxos/om.® 
xas hoon roaohod witlioxxt ovoxxin^ tho i^laasxvorlc: s 
vs»*hon. tXxo ^lass -was ovone-id* tho ionisation oxxrront 
oonld not ho dx^tootoel with tho instmrnonts availahlo 

tho x«’ew»«ni*o i>x-ohahly did not oxoood 1 dynos/om.a. 

XMot all oils^ oan ho distillod to cirynoss in tho 
ovajiorativo still. X>oooxxxx>c>»ition nsnally ho^ins at 
320-340"^ O- I was xxhlo to ^ ^roaso w-ith a 

vaf>oxxr x^rossxxro of not e’jscoc^odinf]? 3 dyno/om.® at 
320^ O. <as dodxxood fx’oxxx distillixxg^ sjiood^ t this | 2 froaso 
-vras nsod to Ixihrioxxto tlio ^roxxnd joint hotw^ooix tho 
ionisatioxx ^anju^o and tlio in tlxo ahovo oac^iori- 

rxxoxxts. J\Xr. d. 3I>- Ooolcc-x'of t , at tho C?avondish X^ahora- 
tory, foxinei thxi vafxonr jprtissixro of tlx is groaso to ho 
loss tiian 10“» eXync^s/orn.® at TO"” O. w'xxs to l:>o ox- 

X > 00 tod, iti vras too small to ho dotootod hy tlxo ovafiora- 
tioxx molXioei iisod. Joints xriado Avifli tliis j^^x-oaso xnay 
ixx faot lix^> OTn]|xl<>yod f'rooly, x^von at totxix>oratxxt*tis as 
hi# 5 li as O. (This sxxhsXanco is not a * j^x-oasex * ixx 

tho soxxso xAs<*d Ixy tht* oil toohnolo^ist, *.e. it cioos not 
ooxitain a soax>, hnt is sixxix^ly » j-KEstroloxxxn jolly I'osidno. ) 
It lias lioe^xx ou.stotx'ia.xy to roj^xxx-d with #a:x*avo sxis- 
jiioiorx tlio ixxtx*od notion of oil or fj^x^oaso intro systoms 
iix w'lxioh lii^li vaotaa ai-o to ho i:>ro«lx 200 <J - Tliis attitndo 
x*€'x>rx'»sonts a ^oixoi*alisation Avhicsh most xioxv ho sxxlxjoot 
l-o xnany x'osox'vations. O- 3rt, Uuxxtm. 

l^osoaroh X.-ahoratox*ios, 

^Mx'trof >olit an-V'iohors Ele^otrioal C.*o,, 

''X* T*aff oi'ci I ■^^axXc , iVI ancs 1 1 os tc % i' . 


Rayloi^h*s * Radivxm Olodc,'* 

'X'vv'o y<MXi’s 1 x ^0 a ” x*aeiixitii oioe*!?: * ’w«ws e^oxxstrxxotod 
fox* th<i> f*iii<5a^o IXacliixni Institixfo sixxxilax* to tho 
oriprinai oxio clo.soril>c*d h>" te>tx*nt;t < 1003>. 

Tlxroe> xtiilli^x'ams of x*a<liixxxx sixl|>hat,x>, containx^d in. a 
tliiix- v'allod # 5 l*xss tviho, wixs xisod as tlio a<;t:i vatinp^ 
sonx'eiC'- .*V x^hxtiixvini v^iro soalod ixxto tho txxho Tna<l<» 
xixot allies c*e>ix txo r?cioix wit h tho gold loaf sxijxx>ort. Tho 
oontainiixg tixho v’as of £>yro>c glass and xvas fxttod 
witlx a gx*ouixxd joirxt at tho tox> to allow' tho r<’*nxoval 
xxxxd ad j list xixoixt of tho jxarts- A. oarofxxlly oloanod 
glass rod was soale’)d into tlxo xi£>x>e>r half of tlxo groxxnd 
joiixt- vx’liioli sorvod a^ a snyxiioi't for tho soxxi'rso and 
gold loav*c*s xxxxd jxroxddod sxitXioioxxt insxiXatxoix for thr» 
o|po»*ation of tho oloolx. -A. olxt^xxxioal dopiosit of «ilve?»r 
xrxxxdo tlio xxmor w'xxlls of tlxo tnlxo* corxdxiot,ing, -^ritlx tlxo 
oxcoojxtion of a small ox>oxxixig loft fox* ohsoi-A-'-atioix. X>xxo 
to this si 1 vox* ooating, tho txxho w^as not hahod oxxt Xxxxt 
w-as 03chaxist<^d v*ith nxoroixx*y difXxxsion x^xxxxijxw- 

A,t tho low’ost attaixxahlo vaonxxxxx <1oss than 10“® mm. 
of mc^x*e*nr 2 ^’' ) tho ^xorioeJ of tho oloolc was ahoxxt 20 
s«5Corxds, X>xit xxftox* twonty-foxxr hoxxrs ’woxxld inox*oaso 
ax>x>rociahl; 5 ’', dxxo tlxo aoonmxxlatioxx of gas frexirx tho 

'walls of tlxo txxho, -AX tor se^vorxxl days* 'fxxaxxxjpin.g tho 

txxho v^'as sx>alod aixd sot xxjx xxxxdor a holl jar. Tho groxxnd 
Joixxt at flxo t4>ix was oarx>fxxlly soalod w'ith roxi soalixxg> 
wasc- jVftor sovox*a,l days thx' pxoriod of tho olooh: ixx- 
cx*x>a«o<l fx'om 20 soooxxds to 43 sooonds, indioating oithor 
a loalc. or «x slow onxissioxx of gas froxn tlxx> walls of tho 
txxho. Jdowov-t>r, tho j>fc>x'xod roxnainod ajpj>ro3cixnatoly 
oonstant at 43 s€=>ooxxds for sovox*xxl xixoxxths ax:xd w*as 
assxnxxod to ho ixx ocixxilihx'ixxm. Snxall olxaxxgos ixx jxoriod 
wox'o xxotod, aj>£>«xx*oixtly dxn> to ohangos hx i‘oom tonx- 
jxoratxxro. 

I^Jo ohsorvations vroro xxxado of i/lio jxoriod of tho 
oloolc for xnoro tlxan a yoar, vdxoxx it w-as no tod that 
tho jxoriod lx ad dooxmasod and no-w has a valxxo of 34 
sooonds. Sinoo any lo€3bl<ae:o of aix* xrxto tho txxho xvonld 
lixoroaso tho tlxo oloerJk., it "was thovxght that 

]porhaj>s somo * oloan xxjp * aotion. dxxo to tho fSt- and -y- 
rays was talcing p»laoo w'lthxn tho txxho. Xt ooarool^^ 
sooms jpossihio that any ohangoo Ixx tho gold loavos 
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ooxalcl €fc.c50ovmt> foi* t^l^is inx-xcih oliijtri^o iri. tlio j3e>x*io<l. 
'X'lic^ro -vvotalci loo wojrroo ixocToo,«o in olx«xi*^o on. t.lxo warllM, 
loxit< i-fiifrS w^oixltl loo jor*sx.ot.ioa-ll>’' o<][v««uli»ocl «50>oii fcixxio tloo 
tiirtcil xtxjr^o in oojit^^xot/ 'W’it^lx -Lloo W’^iia.'t-o’v'ox* 

t-iio c»7C|.»l*xo«.ti* >xx xxitxy loo, -t-tio ol>«ox*x^ocl fixolr. l l noxi^li-i/ 

l o 1l>o of icsionf iixt-or*OMt> lo otx x*fcsoox"t-l . 

J. SS. ''L'*H tXJVTl’^WOTSI - 

-Ajmooixi* of T«"*olxnol o^^-, 

C ■'-1 »ic!txf<o. 111. 

X^xrooosses of Oolour X»lxo-t:o:^i~sAloloy . 

Oxv'ijsio fo flio fxxc'sl. i.lxnt^ m't.ic*!*' orx l'*i-o<;<'fc^wo« x>f 

C^oloio-X* !L^liot:.<of^T‘«.x'»li.v ” ixTo, ISJov". 3, i>. CliST) w*xs 

•wi'i fl-cixo £=ionoo xixoxxfJiw xx^jto, cnx^l to i lif fa.c.*t- t Htxfc x 
iix iJiis l'>xoi.xo<-*iA jc JrJr-i xl V' looooxtxo x‘»x|>i€l, f^ioxiio of my 

orrj<'^ol« xxx'O a.li'oxi.<ly o 1 1 t,-o f-<l*xt.es . 

moo oomxriot’c'ijLxl x *^'^^* ^ ^^<*^ ****^*^ sxxo ol J » or* i x^iX^a-olc:,* 

■vv'liiolx it- xxImo ixit iotl fc> *x>=; xx lx‘if>lo i-oll lilxxx, 

litXf-4 jixs=;t. loooxo xxaxiionnoocl loy m. ooxv-^ lii-axo o*a.!l€'<l C^oloiii- 
iSxx*x|>«liofM, xx.*-» <J ij=it>ixjof- fi'oiii Colonx- JL^1 ji< > t.c>ijr»‘xx|olj!-4. 

JL 4 l'«i, Jlf ii-i x-t^'f aoi-t t?cl t-lmt- t-lxoisx'- Ixxl ov'ill loo 

xi.x^Axi lalxlo to flio x***^^*^i<^* 'wifliixi »x 3iit>iit.lx ox* f’W'o, xa.xx«l 
sslioialtl x*****"'^^ voT'y ooxxKicloxtxlalo in to ^r*c5w<., t-tirxoo t.li«*y 

«,r'o laSMOtl on x^xxfixt'ly Txovol x I ’W'loiolx lixxv*! 

f ax'O'V'ioiiwly loox^xi ooxx^iclox-oil ii»o j *ot^wil*lt^. ZHTowovc^a*, 
oxcxxixi^aloiri 'W'liiolx 1 latxvo tm^oxx txx'f* voi'y x ’•*****^i*'^i*^i^» «,xx< I 
flxc»x*<3 !« litfl*^ cloixlot. tlixxf fli<-»y ’w^ill fax'ovt^ fx #:2CX'oxx.f 
«xxc*co««. 

Tlao xxov<ilty i« tlxxxf t-lao T*€Ofl woix.^i t-i vo tilnr* ox* Ixlxxc-i 
jorint-oi’ m'jLraxf io-'ts i« x I t lic' fx*oxxt-, t^lion t l»c* # 2 Ci’**t^xx 

«oxxs=tit.ivo, xxTicl Jfixially tiio txlxio wtsxxMtfivo ox* y<'llow' 
X>x*ixxt.t5i' xxf tlxt^ fcjtxc'lc of 1 l»€> t-lxxxt. iw. f txi*f lxoj=it. fr-orxa 

t>lio It^xx«- oi'ciox fitw itx o>£itxot:ly 'wit-fj flxo t**:‘«^xiii'<'- 

xxxont-fcs of «trx.y f >!*<»< *<,'««., «inoo flio lalixt* iaixtxjLTO* 

■wloiolo ' <ilx*xx'vv'in^^ ’ of tlx*^ <*i*it.ic?cxlJy 

kIx «a.T'x * - 

Wit-li f-lai« filfoT'j-; of oxxly x't-'X'y Itx'w- faxt^t.ox* cxx*o 

rocx txijT«'<l, xxxxcl oxxxxilfcsion» of iaij^li «oxxMit,ivit:y oxxxi f >*> tisocl 
MO t.lxa,t/ «» voi*y x*«,xoicl oora-xloii ixxt iorx c^sFxrx loo x>-rocl a jx*.*'<l , #xf 
a.s4 fa,sf «.s f.liot ixvox'xx^^o x'oll filiri. "VViflx tlix^ xno»*<? 
ixo-rxnfcxl f y |oo of tiiMOix««orl in xny xxi't ic*lo, oxxly 

rxolxxtrivx'ly lo-vv «ioeso<-iM w.t-«* ol>f cxixxtxloJo *vv*ifli 1 li<‘ t.yx>o« of 
ox'xj iilMioxjM xxt/ |>i-t‘s=4e>ixf axvxxi ttxlalc*. 

■Wfxorx it> clc^fiixi fcoly lo€*xsn x X *<**^*^* 

tixxlco XX Mc^t- of t-ln-aaco ooloxxx* sox***''**^f'*<**^ ixtoj^xat-i vcom -wliiolx 
xovoxx t.lxooi-e't.iofxl xx<?c* tn*«.oy "witli xxia ixx- 

Mf txixfxxxxooxxM oo^x >«oMii x*t 5, tlxoix txn oxioxxrxo*XM Hold 'W'ill lixxvxo 
loooxx ofxoxxocl xxx>, not- oxily fox* a,xxxxa,toax r* Mixxx|OMlxot. ’vv"ot*1c 
in ooloixx*, loixt- it-M offox*.t>s xxx*x% xxImo lilcoly t-o lo<’' fx>lt- ve^x-y 
Mcxoxx in tlxo *w'«>x*ld of ooloxxx* j >T*in t-ixxpj xxncl illtxMt-t*xxt-ioix 
fctixd in ooloxii* Ivinoi rjtxto^i*a,X^f^>"- J'*’- Txti'iT'X’oisr. 

32 I-.a,"wxx Ox*oMoox»t:., 

XCo'W' <3rO.T*dOXXM, JN'o V . S. 

JEJl^xtoftratrs of ./^r*xx.uoa.X'±as a.ncl Olxs^n^esi of dlmsixto. 

Xxsr JSJ X'c^lo- 1 H, I 1>2H, x*ofoi'*rt^d t-o 

in 2?J'A.*a?x.rjEfcii; xof ^Axx^. 1#^, fo. 2io7, t-lxxj Mtxxtoxaaoxxf is xxxaxclo, 
oxx t.lxo o-xxtlxority of JXx*. IX. W. C^lxtxTioy, t-lixxt flxo 

living x^x*a.tio«xi’i«fc sspooioM txl I joi-ofoi* oool, T*txtJix»r' dxy 
>aeLl>Itfifct.«. ” X’J'iXM Mt-aut-oinoiit- ’w-xxw flx<? txxauixx roa-Moxx 
li^ivoTX for flxo ooxx<?lxiMiori t-lnxt. t-lxo Ooloi x*fc5pci-oxx of 
IVf xxxjolxxxx’ia- Jrxfxd. £x dry, rxxt-lxor' oooi olixxxat-o ixx t-lxo 
Ox*ot.a.oooaxM jooriod 'wrlxoxx t-lxo doixxixxexnt- froos ■w'"OX*o 
.i^r axxoxxria-s . 

Tn ex lo-fcl-or to 13r. Olxexrxoy T y>oixxtoci oxxt tlnxt tlxo 
t'wo sxoooios ixxcii|^onoxx» in A.xxjstr4Exliev, 4^?'^xxx»x 

^rx<l .d.. idL^jV'i.ZZ^^^ oooxxr in ti'ojoicsxaul or sxxl>t;rox'>io43fcl 
Intit-ndos ixx ro^ioxxs of Ixoarvy x'aaxxfexll, and tlxat ot-lior 
MX>^<'‘*^** tlio ^onxxM oooxar in JNToAJa.'* Oalodoxxia axxd 

^Noarf ollc TMlaxxd, 'w-lxicslx oarx »oarooly l>o dosorilxed a« 
oool and rat-lroor dry. 

Xxx roja»ly, JOr* Oliaxxoy IxaM ’W-x-it-ton i “I find tlxat 
X statod tlxat tlxo i>ro«orit-.d ay lialoitat of u^x'axxoaria 
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ixx oool dry ro|L^<oxx&*, a Mt-atonxoxxt -wlxiolx alioixld 
Ixavo l>oe»n cxnalifxocl to a;x^X'*^y t-lxo xnoro ooxixxixoxx 

MioooioM of fcJoxxllx .A-'xnorioa. SSxxolrx orx*orM ax*o T>aT*tioxxlxvrly 
noiMloadixxj^ ixx ooxnxoocion ■vtdtli j^axxlaoo-ooolois^y, axxd I 
^roafcly x’ojf^rot- looixxg; x’o«joorx»il>lo for t>lxi« oixo.” 

"W, li. ^T^XfZJSZ^JsrXyJESlBC^ 

120 Ox'oydon Itoxxti, Xtx^i^at-o- 


I^ost-'War International Scientific IVleetln^a In 

Ciemxany - 

lisr tlix"* “ IN^o'W'h txnd V^io^ww ” oolxaixxxxM of JNT a ■X'XTX t Hi of 
Oot. 20 rofc'ioiioo iw »xxa<lx'- to tlxi^ aixxxxixxl xxxitxaxjiix ixxoc^t - 

irx^ c^f t-lic-! lixMtitiito of Alotixlw f<.>T* 

1 1>20 xxt. IliiMHoldorf a.-t tli<^ iir«l- oooaMiorx t liat any 

J-5ritie-slx Moi<»ntili<* Mooioty Ilcsm l*ol*i xx xxixsotixxj^ ixx < jJoi’- 
xxiaxxy mixxoo J014.” 

On tlxx"* oC5oa«ioxi of t-lic* joiixt- xxxt>x’*t-ixx|jc <>f t lx<* f^€'>c*ie*t.y 
of IJiJaMM X'’4’><5lnn >lopjy xxn<l t)»<i X3c*ixtMolxo <ilM.Mtc'<*lixxii-ic*-la-- 
l«c*lixxft- o-t ..iXaclxon in 3V1 *xy lat-it-, att-oxid«'id l>y Moxp^c' 
•4-/>0 f o«xx* CSox'Xiiaxx col lc?»x/jr* *^*‘**=^-» mxxxjxo of -vx'lionx xx»*« * 

j.xx*OTnin«.'n.t ly ooixxxt >5010x1 'v\'it.li o1 lxc<i* Clonnxxxi «c*ic».xxt-ifi<3 
Mocix'ticf-s, Mtatod j>n>>lioly, xxrxd cc>pi.<=ii<lcx‘al>l<' j>T*i*l<v. 

tlxal. tlic XTiox^t xxxfj: of t lm t'v\’'r> ^laMM t.t*<*liixolo^>" Mc.»cr iot i 
wa>» t-ljc tirwt fxilly t- 0 | >x*x‘>j«^ixt.£xt i vo int-c^x-nat ionxx! x t i 1 xsx 

of t.v^-'^o M<*i<?ixtifix? sx>c*'ix'<-ioK t c» l>o itoJ^l ixx ( i ox*n xx x n x* Min-<*c 
tin* A^'xxr. 

|:3<*r*ionc*o of oixx* fr-i t >oie>5t-y ext tIxiM xiit-sx*! in^-? 
tsxic'li xxM to loxx.d n.st to tliat xxny ollic^x- 13 ri t i.-il i 

Mxiixaxtifix^ oi’^aniMixt ioii £xx'x*a.xx n^ tc> nx«.*<*t in < • <>> i-x nixn \ 
<*xxxx loolc for-xvxxT*< J to i^lc^aMiXTXt xxn< I fx-txitfxil x*<*Mnlti>s. 

W^. 1C. «. X'lxaiMiJix. 

( IToix. Mcc*T*x3taT*y f*>oc-ict>' of llltxtsM 'Xt'C-linolox*; y . > 

X^ln* 1. • ni’V*t‘i*MJty , Slxcf'f i« *1< i . 


X'lxe XI nit of X/'elocity- 

It* xm only Ixy sonxo mik^Ix <lov'io<> ixm Mn/^^;u:e^fcttc>(J in 

Six* OJiv<*t* l.^otl^o's lottc^T- ixj A-ri / ix i-j of C><*t. 13, |:>. r>T3, 
tlxat tlx«3 Stx'otxtl frsyMtotxx of tixiit-M t-xxxx txxlxx' itss | >lxxc*o in 
x'atioxxxxl Moln^rnc^ of xrxt'oIixxxxicM. 

!M txl t i jxlicxxtiox X ax.xxtl <liv-i«ion xxt*< » | >t*ii xiax’ily o| 3t’»i'atix>ii'-; 
'w^itlx xxnxnlxors ; in xxl^i^olxT'xx -wi'itc* 2.xr < 3:x- 

-velxex'c^ ay «loxxotcM a rxixrxilxor. W'o mxxy , lio^wt^v*'!*, iix 

certain cxxwow ^ive ex' c-oixvc’ixxticnxxxl xncax/txitx^j^ to tl)»* 
re«xxlt of xnxx I ti jxJyixx^jT t-jyml>t>lM wl»ic;li tlexxotts j>l»y j-tj^*,i i 
cj xxaixt it-icM j tlnxM, if (ct) d€-»not-€*M tlio emit of lc32x>2:tl», x*. *• 
xrxay talce tl»c> |:>i'odxitrt 2 ( 0 .) >- 3(o.) -= Ci(o>“, ja'O’viciod Avt* 
ixxt<*.x'jxi’et (a-)® a« dcjxxot ixx^jc t Ixo nxpit of areax . 

So in xixeolianxcM may dividx^ tliMtaixco Ixy tim*’ 

and tal«:x> tJxo xjxxotiei>ixt Oft.-f- 2 «ec- ---- 3 ft./ts<?c5-, j>rovi<l*'ti 
'WO intex'jxx'ot ft./fcicx.*. aM Ixx^ixx^ tijxi xxixit of ■v'olcx'ity. 
Wo cannot, 1 xoxv^o vx*!*, dx> tliis ixxxIx^wm velocity l>c^ x<‘- 
jarardx^d a« a fxxndaxxxx^ntal conccjxt, fox* tixe ixixit of wlox’li 
it ifc* adviaalxlc to Ixavc sotxpo Mxxolx-naxno a« Im ^ * 

V. ISTA^VJ-rOXt- 

11 I.iyndlxxxrst Ttoexd, 

JPJyxno xxtlx- 

Oontinned Self-pollination in Clotton* 

Ixsr NAurrjrvt.TC of Sept. 1, 1112H, p. 314, :M[.r. O. f-- 

ICottxxr diMtin^^xxialxoM Ixcst^w^een “ tHo deterioration ol 
eolection dxxe to selfirxK ” xxxxd “ tlxe Ixylxrixl vili^’oxxr * »f 
tlxe plant«.” Sxxrely, on vrJrxatevor tlxeory we »**- 

torpret fiyl>rid vigoxar, hxotlx plxenomena are 3manifo*3*^ lo- 
tions of it. To exttritxxxte to lxy1t>rid vi#acoxxr tlie 
yield of a varix^ty over its pxa.x*e line selected for 
is tlierefore illogical if it is xnaixxtaxned tlxat tlx.ez*o 
no rexlixction in vigour on selCLn;^. 

J. U- HtJTOxacxxsrsoTsr. 

(Assistant Oeneticist-^ 
liixnpire Ootton Orow-ing Corporation* 

Cotton H-essearolt Station* Trinidad* 

Sept. 2S. 
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r^^T'^XUE Xi^tornL£i»t>ioxxa,l l^fM:r^r3ci.€tiX€5nt> Ooxixxoil ±ox^ -fclio 
-M.- T 5 : 3 £:i>loT‘£b-bioxx of Xlio JSoa, }i£t» i»»iiocl, «.s bl j iilfe>iloo 
voIixnoLO, T'oooixI of fxll XHft/t* Xlio oojxf/T-i l:>\xt:ox'M flxixxlc 
rno«t> woi^hy ijx lilio yjoi'fonxifXTxoo of -fclxoijr vo 

■fcli 1 T“t>ooxi xxa-fiorxsi cixurixxg 4X cxxia.x*foT“ of a. ec^rifxJix*y of 
iixt.omsL'fcioxxa,! oocolox'afio rx of l>lxo »oa. Xt- i« Xlxtis ixof> 
ofxl^’' SL- T‘ooox*<l or Tirxt/ioTXfxl *xooomj>li«liTxxt'rit- txix<l oo- 
o|>oT*af>ioir , an ix|x-fo~tlixXo oj>iXorxio of oooarxo- 

witXi Xlrx's lii^lrowiX mif lior-ii.jy". Flo -w^lro will 

kixove Xlio l 4 xXo«fc viow’^M fx&i fo rxiov'<’;rriGrxt-s 4 of XHo 

A-flarxf.io ixxiXNr t’oxxcI Ofi>o F*of for* h 4 S=ioix orx t-lio Ciixlf 
iSt,r*€*xxrrx and E. T^g J>a.rxoisrt orr Xlio s-toa«oixjxl 
of AXlaxitXo w'afGr'«, ’W'Fiilo E vor-di rijP^orL T'c'G<^>im’fc« Xlio 
l>iiX.G-lr o > iorrw on tXxo v'-t^loc^ of oin'i-onXi^ in 
tXjo ISJoirtXx ^S<’‘£X. <_>!' rri jrnri do - niXrif 3 .^x 1 r^ 

i>tr<*Xoria rxn<l flic’s A’'aT*ia,Xion of |>lic>Mpliaf-o sxnd nif-raXc^ 
<*<>nXont-, E- Rr'andf p^iv’c'-M a l>T‘ic’;f l>nt. oloai' iroo-oimt. ; 
^-i;dilliXA' and it-« T*ol«i> 1 r i orx Xc> f r'oc^sfiin^, allcal iniX^'" and 
itM rolaXion Xo C 5 a.r'l>onJc* acid, ax'c’i c^x pon txdc-d in aix 
t t rixctXi 'v'c’- o«t^a\’- 1>;V' W. E- J<.in^a;c'.i’ : < Jx-aix oonwidc-r^ 

tii<* of Xlio j[>lfxnk.Xon Xo sxll Xlic-j^o v^a.T*vin^ 

(‘oiidiXiont-t, and < >>*Xoixf c'ld iXt^ ^|^oo^x'ixx>ixioal 'V’aj'icxXion 
4 vJmo Xlio 0 l>i XnixT'V' jxoi-ic'o of <_^lc*v'o), wiXlx csoxx- 
.>;i< li^ivx.Xioji of I <->cXc»nX Xo Hox’x'inpfM mo^Ic-c-Xv 

< I'oiii it- oi‘ fc’^c'd omiii voroiiisl V. Hjox'X'’^ .•-40\i voixix' of 

m. JK£ i ^4 a c^cxtixpc^ndimn of Xlix* «sxlioixX 

liK'tM a-M t-o di'ifXiiijj^ of t-»x> 5 xwai cxnd t-lic* ^ood axxd Fiixci 
of ^ >i-*od iK’-Xion, a-nd Xlxo laXXox* c^ c^sxix 

(>»' f< >ltov\ 1 f nyt-licrtz* iix t lio mIiotX i<ii tixniax*iG« H.V 
} >< >i*l< •>;y' c*f A1 1 .*-^?^ ''X'li ot’hIxn'-'I V^lljsj.nx "w aii<l !>>' -A.. 

< ►lolianj^c'ii of tiic' in "V’'o«Xi^a.Xion w C3f dc>lian«c»Ji a.ixd 

Iv i i no v^init K. ^oiLc'ral x'c’sa.dox'. Xlxo 

iMolo^iMt, tlic* ^<' 0 ^i*ax][>lioT*, ixxxd Xlio Ic'^iwlaXoi' W'ill tiixd 
ln-rc'. ill !lJ 70 x*aj^c't=; of faJi*!^’ c'-a«>'^ T*oadinfJC, l.lic^ GX*<'anx 
<j 1 it .tjcc ‘1 lonxt it nx’w liai’d vv'ox*i-5. on Xlio j>t*c> lilotixH x>f XIxg 

* '< *ii 1 1 . 

Mow! i iiMt T'lJc"’ t ix'^o of all, and x’i^liXlv xix»xdo |>T-omi- 
nftit.,i« t-l»c' ’Icno w n mXox'V' of Xlio ool . Xn 1004, oix 

tli«‘ J>a.ixi?-;li r<*«t>Jxroli jsliip ''Vhetr, tScliinidX d i«co v>"Gi*od 
^lcx«fsjv, fifc^l 1 -«liax »od lax-va of Xlic.^ coxnixxoix ool , 
ill 111 id- At-lanXic* , 'v\"C“wX of Xlic’*- Eai'oo iwlaiidw, Isi.X. 
*»1 lil', lon^, m ■ ^>0'. WiXli w'liaX xiat-ix'-nc-:*' and «xxc» - 

< l)i-. f<clmiidX folio wx-id »il> XlnxX diMco>rox'>’', aixd 
t Ilf- f ixfcioiiiaXixxj^ fr4Xor*jy' of nxi^T*aXion x%'liic*h lio x-e^xroalx^d 

from Xlxc» En^liah or IXaxxiali nxiil-daxn t^o Xlio (^Jarili- 
l>*'iin tSSc-a, xvnd from Xlio Oari fxlxc'-aix ^c^a X-o XFig FXivxxiali 

<>»• ICixf^liisli rnlll-danx Xlii« ie^ xxow' Ixixo w'IgcI^jto t-^ixi'c-a-d 

tlii'oij^li Xlxo w'lxrld. Erom XliaX win^lo Jarv^a- diw- 

»‘<>\i'rod f'Ho :7^/xor lia-» rx%ti\ilt.x^d not. oixljv Xlxx’s 

ri>TrijxMXic? lift>-*lii«t.c>x*^ of Xlio cjonxrnon ool w^iXlx iX« 
iiiit'iXMx^ liiolog-ic^al inXoroHX, ImX alwo li^liX. on Xlic*. 
»iw 'VGxxxGxiXs of A-XlaxxXio ^'aXc^sr^, a cainwidx’sralxlG x>iocG 
<»1 f-vidGxxc’so BLSri Xo Xlxo Xlxc^or^^ of ooxxXixxoixX«, and a 
tiirivini^ ixxdxxMXr^^ of ocd-oixlXiiro in Oc^rxxxaTi 3 ;^ (xviXli a, 
oxx Xlxo Hovom) o»XimaXx?d l>y FX. Eixl>l>orX Xo 
bu \ <- ^xrodxicod already xxxoro Xlxaix 2501X1 Xons of 
yainal>l€»s fooxl w'orXlx xxj> wards of Jt2500,000, fc>o liXXlx^ 

It fiossilxJo X>o forosoo w'lxaX will l>o Xlxo aoXxxal r*GSxxlXs 
of .-^yst-omaXio x-osoarolx, or of sc:;lonXific oxiriosiXy and 
{Similarly dolin JMCixrray sliow'od XlxaX, from lx is 

1 ^ ^ Jn.X« 9 m«bXioxi^l xioxir I'Esciiloraaion <le la Mor- 

et, - Vertoatrac Vol. 47 r 3Xax>X>ort^ 

f lSKt22— n>27>. ri>, i^Hh-274. <Oox>otiliafxne : -A.Ti^r- Jt^'rsecl, 
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oscarxxi naXion of one sam|[>lo of roolc from OlxrisXmas 
Island, Xlxo liriX-isli ''frea.sury XTecoi vod in x'oyalXios on 
jxlxosjxIxaXos axxd ooxxsgci iioxxX Xsx 2 s:os oonsideralbly 
xxxoro Xlxan Xlxo XoXal oosX of Xlxo Exepodi- 

Xioxx. 

JSir «Tolin IMixrray's f^rooXs xxs on yx. IfS of 

Xlio Tix JMonxoriaxn ” ; ixx w-liiolx ol>iXnax*iGM Xo XFio 
cjolic^a^xic^s w'tio Ixavxx passed art’s pi^c^fixcod Xo Xlxo 
rxaXional oonXrilxxiXioris. I^rooedin^ac Xlic- ol>iX.xxtxrios ax*o 
Xlxo V GT’ljCL'n.iX' of Xlic’: Ooiif oi’eri c?es , and X-lici^ Ixoolc 

opciixs wiXlx 4x ^xaf^G of yxx'ofac'.e Ixy Xlio al>lo presideixX of 
Xlio J nXornaXioixal <! V>xijxc?il, IVTr. 11. O. JVTanric;e. Eacli 
national conXrilnxXion oonXaiiis Xlic3 summarised 
lxisXox*y of XliaX xxaXion 's oxxXraxxcG ixxXo Xlxc’s w^ox'lc. 
Eraixce l>ef 2 :iixs wiXli Ucslon xxnd l^-oixdolcsX, iSooXland 
w’iXlx Edvv'ard Eorlxos, aixd irolaixd v^^iXli ’"PxirXoxx , liixX 
l-Cxx^laxxd follows Xlxo xxxoro x-i^^id x*xxle adopXod l>y 
fiorniaixy axxd I>oixniarlc, and deals wiXli xxcxXliitig; 
Xliat. Ixajipexxed Ixeforo 1 HllH, '^^oX, v’l'iXlxoiiX oalliix^ 
ixx IXay. or evc^ix ft<>\:ic>lx, w^e nxxisX f?o earlier 
Xlxan I Him Xo ay>pr*ociaXc3 Xlies P^ixf^lislx xiarraXi x'c, 
a/tid inxist csoxxsidor lioxv iX c^axxxe Xo pass XliaX in 
lOllii, as 3VXr. Horloy Xnxly says, *■ “ 'IPlie. c^oxxxyil^'^ <'>f ixx~ 
'v esXi|=?aX.i on s c'-oxxsXit xxXiixfa; Xlxe sea w’orlt x^-exs delc^gaXod^ 
X/O Xlxc' JVTax'iixc^ Hiologioal Assoe.iaXion of Xlic* XJxxi Xod* 
Fv!ixxf?dom, nixder Xlxo dirooXion of -I>r. E. d. Alloxx. FX 
W’a-s Xliiis plac:;ed in liands of proved ctoxxxixeX/Oixoe. 

TTlie IxisXory of lilii^lisli lislxory rosoax-c^lx may l>e 
said Xo Ixe^iix x-viXli Xlxo 1 nXernaXiorxal P'islxories Ex- 
IxxlxiXion aX JSoxxXli PLeixsiixp^Xoxx in 1HH3. wlxoxx Hxixc- 
loy ’s iiiaii^xxral addi'c^ss sXarXled Xlx<‘ xxxxlexxrnc^d amcxnj^ 
Ixis oomxXx'y ixxeix- ‘ “ Oxxc’o in a year, axx aero of gooil 
land oax'efxilly Xillc'd, produces a Xon of oox-n , or X-wo 
OX"" Xlireo lx uixdrc’-d w^ei^liX of nic'aX xvixd Glxeoso, 'I'lxe 
sxxxxie area aX tlic? IxoXX.om of Xlxo soa yields a jt^oa.Xer 
xroi^liX of foot! Xo Xlio porsov^c'rixx^ fxslxc^rinaix every 
wee It of Xlxo yeax*.*'’ Edward Eorlxc^s, a i^enoraXioix 
oarlic^r, Ixad ixsc^d olo<j[ iioixcc-^ and I'eason ixx vain, liixX 
wiXli Xlio Eriixco of "^^ales axxd X.lxo Unite of Ediix- 
Imx'^lx Xo lxolj[>, ixxxd w'itJx a eliax'xninfz; opoxx-txir <.*-afe 
w^lxei-e all J^oiicJon made iXs sunxmer €^vGxxin# 2 ^ parXies 

ixx Xlxo new’^ c^locXrit^ ii^liX aX lexx^^Xli FdFxix:lc-y, JVve- 

Ixxiry, and EaixlcosXer, aided l>y {^yionGor \Valpolo, 
JSi^orxxxan, axxd xxxaxxy oXlxe rs, aXXaixxc?d siiooess. Eor 
Xlio first. Xixxxo sonio liUTxdreds of Xlio En^^lisii pcroi^ile 
w'orc^ ooxxviTxoed XliaX XFioy wlio rule XIxg weaves and 
food from Xlxoixi xxxay jirofiXalily aXXonxpX Xo xindox*- 
sXaxxxd Xlioxxi. 

ArViXlx Exxxloy as px'esiiioxxX, Xlxe IMariixo JEiiolo^ioal 
-A^ssooiaXioix of Xlio IJniXod Tdix^dtixTi xvas formod in 
.Pdaroli T.HS4, and w'liilo Xlio iron w^as IxoX I.-axxlcosX>Gr 
Xoolt up Xlie X.asit of xxxaltitxg Xlio A,ssooi«xXioxx xx roaliXy . 
.IX was a lioav^y Xaslc, ImX iX is ploasaxxX Xo Icxxow XliaX 
^ir IXay EanltesXor soes ixow^ XI le groaX ouXcomo from 
Xlxoso lalxoiirs of fox-Xy-fivo years tx^o. He eolleeXed 
nearly ddd 0,000 from more Xliaxx a Ixmxdred donors 
(ties ides annual sul>soripXioTxs> axxd Xlie Treasxxry 
^ave a ^ranX of dfc>oOOO : from Xliese funds 4^125,000 
w^as spenX in Ixuildinf^ axxd fxXXing; Xlxe I-*al:>oraXox'’y , 
jSnislxed in June 1SS3. 13iy 1300 XPlo income, X.lioxx|iglx 
precarious, €^x:oeeded £-1200 a year, inoludiny^ £120 
from annual suliscrilxeirs, £^>00 fronx Xlxe Trecxsxiry, 
and £400 from Xlxe Eislxmongiers* Oompany. Tlxis 
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la/s-b ixx t-o a^ oiF £2000 

tJOAv-arcis tslio inlt^ial esacjxoxrsos. 

Tlio yoxirxg l>iologi«'t., lnLianLl:>irx^ for a. x*osti, Avill 
inf/OT'cssfoci ixoav -fco roa^ X^ages x of t.ii.ci> fxrsti Aroltxnxo 
of " 61 x 0 j^ssooiari>ioxx*s ^o'u.riri^'l^ issixoci -fclio oixcl 
of 1800. Tlxo H.€^si<3 oixf> I^iroctor . . . rocse^ivos 

£ 2 C >0 a yoar axxd a roaicloixoo . xiaf xiraliwlr liaa altno 

k>ooix ax>I>oxxxtiO<l ati a salar 3 r of £ 2 r><l a ^roar, A^^lxoao 
dixfioa aro ooxxfl»xife?s<l fo flxt^ aXiid^y of f oocl -liafxoM, arxd 
X>x*o visiojtx Ixaa Ixooix xnado for an awais^f to flio 

JUiroofor. Tlioao aro fHo oxxljy aalariod ollioora of flxo 
.Aaaooiat-ioxx - ^ ’ "!k^ot> flxo y>iojx€^€^r- w*oi*Jk; doxxo Ij.V' Oixn- 

ixiti^lxam, Uoax'c?!, Oarafaii^, W’^oldori, C^. O. fioixrjxo, 
l^'oAvlor, Alloxi, Tlolf , ’J-’odd, fxn<^l xnanjy oflic’^ra AV'aa of 
t-lxo ^roafoat. valixo. 'T'lxov' laid tJioir lal>onr oxx 

t>lio f oiiixdatfioxxa of H ix>l 1 o v axxd T^aixlcoat.ox’, axid ao 
Jxoli>od ixx orxal>lixx^ tlxoir Aaaooiaf ion , affc'r oi^lifox^xx 
yoara, to t>o ocjnal to tlxc- i*oa|>ojxai>_>ili t>’’ of tlio or tlx 

^oa izxvoati^atioxxa. 

'l''liox*o AA^oro Txxixrxy W'lxo Ixolj^od ; fox*, tlxirtv axxd 
fox’t^r yoxxra a^o, tlxroc^ ont of foxir of Xiritiali acoofo^iata 
did w-^ixat tixox^ oonlxl fox* tlxo Id^v^xxxot itli i^taticnx. llixt 
txvo oay>o< 5 ial xiotxsa xxxxiat Ixo xxxadx’'. 'X’lxo Wtxralxi j>f xxl 
Ooixxx*ixxiy of J:‘'*islxixxoix|:^<'‘ra lixxa txidx'<i tlxo Aaaooiatioxx 
froxxx il.a l>o|^|ixixiix^ xA-itli oayxital, A\'itli xxxxrxnal iixoonxo, 
A\"itlx xxxox*al *:xiid ooxxixtomx.xxoo, xxixd Av itlx liard 

work: oxx tlxo g:o vorxxixxjT CVxnxiCjil. It ia ixot too ixxnolx 
to tlxat AA'itlxont tlic^ C VxixxixxxTxx'a oxxli^^litoixt^cl 

^oxxoroaitx axxd Icixidricjaa tlxoro A\'oxil<l lixxvo Ixot^ti xio 
Ixixdjy' ixx XCix^l^xxxii ixx 1002 fit to xxixdortako tlxo ICixf^- 
lialx alxaro itx tlxo JS^ortlx fSoa ixxvoati^^atioiia. Tlio 
otliox* csaaoiitial oloirxx^xxt ixx tlxo Hiatox-jy of I’Crx^lialx 
xxxai*ijxo l>iolog^>^ liaa Ixooix tlio tlxird^r-tfirc^o >’oars’ 
diroe tox'aliijp of XC. J. -Alloix. It’^onx’ atrxlo rixoix, earo- 
fnH>r eHoaoxi, jxroeodod Ixixxx ixx tlxat yxoaitioix, c-^aelx 
liolpixx^, csacjlx csx't^atiix^ ; l>nt it xA-aa fi*oin I>r. H 2 . *1 . 
A-lloix's 4 xd voxxt tlxat tlxo diffieiilt axxd Ixaltixi^ adv’xxxxoo 
of tlxo l^alxox'atoxw Ixotsaxxio xx atoad^ yxro^^roaa. 1 xi- 
00 X 1 X 0 iixoroaaorl "vory aloxv^ly, Ixxxt tlxo Avox'lt doxio 
Avitlx it iixox'Oixaod iixox'odilxly , alik<^ in volxixxxo, ixx 
varioty, axxd ixx oo-ordixxatiori . 'fo tlxo aoicmtific 
oxxxirxoxxce axxd adxxxixxiatrati alxility of tlxo Tlirootor 
ia dxxo tlxo faot tlxat tlxo xxoarly <loaoirtod lal>oratoi*y of 
1803 'W'aa al>lo ixx 1002 to or^aixiso Avitlx axxecoaa tlxo 
ISioxrtlx t^oa ixxv'estij^atioix, axxd that ixx 1028 it is tho 
focxis of hiolo^y ixx TGxi^larxd. 

Tho l^^orth »Soa ixiA'oati^atioxx xvas oixtmatod to tho 
JVUaxrixxo l^iolo^gical JVsaociati oxx af^aixxat tlxo hittor 
oyxyxoaitiorx of tho I>oy>artxzioxit of ITishorioa ixx tho 
Hoard of Trado. Thoro “was, of ooixx'so, tho yxorfootly 
lo^itiixxato dosiro to irriyirovo tlxo atatixs of tho I>o- 
jxaxrtxnoxxt l>y ixxoroasixx^ its rovoxxxxo, hxxt tlxoro was 
also axx old staxxdiixg qi xxarrol whioh xxood only l>o 
lightly toixohod horo, thoxx^h maxxy dovoloyxmoixts 
ixiay ho road at largo ixx hlixo-hoohs («.sr. Od. 4304, i>i>, 
200-2^01 axxd ; 1008). Tho troixhlo Avas char- 

aotoristio of tho rolatiorxs hotAxrooxx scioixoo axxd 
Oovoxnxixxoxxt ofheials ixx tho xxixxotooxith coxxtxxry, axxd 
Avo Tixay yxorhayxs s<r*o sigxxs of tho first clxayxtor of its 
gorxosis ixx a lottox* of Hxixloy’s ILafo,'’ atoI. 2 , 

I>. 243) : 

Tho i.cL^ Jlx€>, of tho IHritish yxxilxlio, fish oxrxrx oxx, 
M.T.’s, axxd ignorant -pox'soxxs goxxoraliy is that all 
sraall fish, if yoix do not oatch tlioxxx, groAv xxjx into 
hig fish- Thoy oannot hx^ got to xxxxdorstand that tho 
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CISToVDESMOB^BSaEfc XO, 

Avholosalo dostruetion of tho ixxxmatxxro is tho nooos> 
sary yxart of tho goxxoral ordor of things.^* 

Tho ohiof fiahorios offioial of tho Hoard of Trado 
took: tho ArioAV" horo asorihod to tho Hritislx yxiihlie : 
tho xxatixralist of tlxo IMtarixxo Hiologioal -Association 
arxrivod at tlxo coxxclxxsion Av^hioh had hooxx roaohod hy 
Hnixloy. Tho xxatixralist, hoiixg called nj>on to giA^o 
OAridoixoo hofox'cet a Hax-liaxnoxxtary C^Joixxmittoo, sxxid 
AA'hat ho thoxxglxt ; tho ohiof official sxxld that this 
was a doi-ixxrtxxx-o froxn disciyxlino ; hoca.iiso tho Hill 
had hooix projxarod hy tho Xloyitxrtmont , axxd since tli€- 
wAssociatioxx rt'»coiv’od soxno <ld vox'ixiTXont ixxonoy ii. 
nxixst ho coixsidcrod xxs liolongixxg to t lxo llofxtxrt ~ 
moxxt ; tliorx'foro tlio xxtxtiiral ist slxoxild xxot liavt' 
giA^oxx c'Ariclc 5 Xxcc‘ disagrooixxg a^ ith that of lx is sxx|>c-ri<>r 
official and AV'itlx tx l~>oj>aidinxorxt*xl doctrine of l>i<> 
logy- XTntJl tlxo official's I'x-'tiroixioxxt, ixino or 
yosxrs later, this xxxxti -<lo| >artxxxc*xxtxvl oA'idoxxoo av;i.*s 
xxovor forgiv'oxx oitlxoi* to the xxatxirxxlist or to tti<‘ 
-Asso<*ixxtioxx . 

HoAV'ovox*, tho Troasxxry olTorx^d tlxx'- ISTox-tli ISt-.i 
ixxA""oatigxxtioix to tho -Assoc'iation , AV'itlx lf»r- 

init.-i«xl oxc jxoixst^s xxxxcl £o/>00 xx yo-fxi’ to cm^v^ot* tlxt-* Ixir* 
axxd oxwtxonsif^s of a x’c>‘Soai'clx a^osso*! at soxx- aixd i>t‘ ti 
lahorxxtory r>ix laxxd as well as tlxo sxvlxxrios to tlu* 
natixralists. l->r. -A-lloix dtxroii to fa<,*o x'-A'c^rx tlx is 
got, axxd, in tlxo o^v€>»iit., its two x^ixxls wore ixxaclt- to 
xixoot. '"l^'liis wxxs nxxxiixly clxxo t.o tli*' sc'lf -sxxox'Hi t'l n;_> 
Ixxxhit. among isoologists at thtxf. tiirxx', of undorlakin*/ 
aixy hixxxl of hiologitjsxl W'orlc xxt* tlix? wxxgc's of xxtxiitual 
Ixxlxoxir. Itx tilths ‘ Ixliic'-hxxoh ’ xxlroxxxly t Im' 

salaries of Ixiologists £i.t hoAVOstoft AV’c*r«^ V; j*iti< ‘isc^t I tor 
thoix' c-xtrtxA^agxxnco l>y xx XA’5_f>XA'st>2 xtxxli v'o of i iie* 
l>oy>artTTX€’siit : 

T388 . . . tlxo Avork: of thi' Associat.ioix oxi 

liixos this jxlaico Av^orlc — lias talcc'xi tlxo a\'Iio1o t iino 

of x:>no jxatnrfxlist , sxi |>i>Uitnoixtod to some* o>ctc*iit 1>\ 
tlxat of xxxxotlxor. AV'hoso salax-y is £200 a year. . . 

7303-4 . . . and for oixrsolA'os £lot» for tht- 

salax'V of «x l>iologist axxd £130 for nxat< 3 rial, a ti>tal 
of £280.’’ 

730^5 “ (JMr. Oardixxor) What do i>ay yoiix' >»io- 

logical assistant '? ” {[AnsA^'orJ “ £loO ariixtiixi. 

ox* £3 a Av*oolc. It is only a Avoolely ongagxMXioi it : 
thoro is a liability to disrrxissal at arxy Avook:.” 

I^ortxmatoly, tho JVIixxistry of -A-gricxiltnx'O snicl 
T'ishorios is xxot hoxxnd hy tlxo yxrocodoxxts of the 
Hojxartxrxoxxt of tlxo Hoard V>f 'Trade, and l>r. -K. S. 
H.XASS 0 II, in lx is ahlo condxxct of its invostigat 
is not coxxtC'nt to jxay £3 Avoohly AA^agos for a t'.ixrf 1 j ntil 
X>ioeo of x*osoarch. The MLixxistry, tho .Assooixxl i* m, 
axxd index>ondont biologists now work: harmoniously 
in xnxxtxxal assistance and yxrofitahlo co-ordination, 
axxd Horloy’s historical accoxxnt shows tho o:?i:t**'l 
Avork: "which has boon done ixx tho !Nortlx Setx 
both xixxder tlxo .Association and nxxdor tho IVl iixi '-it ry 
(tho main defect in his summary is that it scai'e<*ly 
montioxxs the ixnyxortant researches xnado l»y Mr. 
• 1 . O. Horloy). Hut tho stigma of altrxxism chixu^^ 
biologists, and in all branches of the OiAril 801 * vice 
tho first class man AV'ho is a biologist is still k**-*?"^ 

tbaxx tho secoxxd class man Avhoso Araluo i^^ not 
dox>reciated by such knowledge. 

"W'hat haATo Ave gained by these researdicH - 
"VITe knoAv* the life-history of the jxlaioe as the 
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l:jiiS»t»oxr 3 r of ixo otilxor wilcl ebxxij3a.aJ. Im Icnowxi. Six so£i., 
fitiir, ox- leLxxcl. Wo cli-o s1>o£L<lil^ oonax^iliix^ t>lxo lifo- 
Histox-^r of otilior foocf -fxsjk&os^ Zxx 1902 tib-o N^oir-fclx 

jSoau ■wfiLS €Lix o]^x£i.qtao ^i^oy Txxy^&t^Ty, Six Avbiclx t>lxo 
AclxiriiTra»lt>5r^ betel obarr-fco^i t^idtxl at;Voetxoa ctridL “fcbo 
Sooffiisb IFisbox-y JSoeti'd betd rocordod uixrolettiod sxxr- 
f aoo-djrif ti- 3Ltx 1 92S 'w& bxxo'w i-t et rixo»stio of xmovixig 
bloobs of -wcttroi- fbo iixdi%ridiialit>iofc4 of x>ebiob ba.v"o 
booxx l>x*a-ood Mxisbxxy buindi-ods of zn ilo» iix t^boir 
oirdorl^r Y»r-ooossioxxs. Tbov etro rocox-dod, for* "febo 
^roeti’S of irit>oi*ix€tl/ioxxal obsox-veffioni, ixx pr*o^ros« ixp 
t.bo Obctxxriol oi* I’oixii.d Soofltxixd, ».loxz |5 t-bc* * broa-d 
J<*oxxr*tioor»» ’ or itoro«s b^y' fibo I>o# 5 |a:or, in znovooxonfs 
jtR dofinit/O t^lioso of sprirz^ jVXa-rii'feobaix or 

^Vinorioan -winfor Avboat>, atnd xv^ifb oomjxaral^lo 
i'oonomie? «i^iAifioanoo. l?bo vit^jxnxin^ t-ba^i^ o\ire> 
l iolceitH and ooxx«iJimj>fcion Intvo boon fc>llowc»d frorxx 
tvbrongb protozoa, om^t>aooai\», aix<i 
strTiall bsb, t.o f.lio ood A?tdiiob >dol<lt^ tyliom t>o nxan. 
'I'lio nnojs: peofoid bistor^y^ of ^xbowpiionzw lias l>ooii 
.-^>i<>wn, tlio vjEx«t> nmisod boards^ of flio doop 


soa, el>irrod by borxofiooixti s-fcorms xxntiil onr borrixxg 
etro fod, tywis-fcod np by "bbo Hixxnboldl> onrroxxt eo 
'bba'b "bbo of bbo S^owbb l^aoifio aro ablo bo 

znabo ^xxaxxo for XCnglisb fiolds. Jn bwonby obbor 
etspoobei of fiioa-lifo ordor ixovv' ajxpoarts "wboro a 

f fonorabion baolc 'W'o Icxxo'w orvly onrioiiM dobaobod 
aobs and bafiiimxg anoxn alios. l3osb of all, porbaps, 
bbo rosoarob bas yioldod no'w <lisoovory of onrioixs 
dobaobod faebs and bafflixxg anoxn alios, amoxxg; 
■wbiob bbo labonrs of bljo nox:b bw^onby-fivo yoar» 
sball inbrodnoo xioxv ordor, xjxxlookocl-f or Icno^wlod^o, 
axxd no-w xnaborial fox* bbo rosoarcslios of goxiorabioxxs 
bo folloAv. 

Of sbill Avidor iixborosb is bbo aobiovomonb of 
bboso ixriporbarib rosiilts by boam-worb of vixxibc^d 
xxabioxis. Xtx bbo oonbixxtxaixoo of bliis ^wo aro on- 
ooiirajacod bo loob forwar<l bo fnrtbor solnbion of 
Mc-ioxxtibio and ooonomic! j>rc>l>l€^ms 'wbiob oaix bo 
abbaobod siioooswf oily l^y xio single* nabioxx. In bbo 
j €^:»5Lbonsion of sncli boaiix-woxb may oonxo ro^oixora- 
I bion of bbo worl<l. <31. I*. Xi. 


Tbc^ r^iacattion of Sbifbixxg: or Blow'ix 3a.]:xd. 


1 >r bfio >SVo/l5<vsf/s. <>r‘€' ff ou.rtitxl (ool. 42, pt.. i.) 
JVlr. *T - b"*. ^Aniiaiid cliscMissos tlic^ ixro^i*oRw of 

t U<' |>laribin^^ worb on C Bilibin *Saxid«, IVloray sliiro. 
ill 1 .4 A # fits t" JK f'f>J r>! 

**t rtf' icf. jiSVex/ZoxA e/o 't'f'f'lif'rfzhr*.** e-t 
^ f f ('^Fonic'- 2, b^asoio. 1, 192H) 

M ^ iiij-iit'nr I I- l^on-in, of blio l'*"'r«5ixob 'b'‘orosb iS«’ir'V’'io.o, 
v\'it.li bli<‘ saiiio Mixljjoot- in a iooixojpcraj>b on- 
J.-a X^^ixatioxi dos l>tmos xnaribinios e^xx 
I'l ioic-t-t . " ' JSinoo bbo 'w orld’s olas«i<; ox.axixplo of 

thi'^ 'W'orb was c*oitinx<-nood in b‘’raix<*o a. 

111 '%- ancl a balf a#^o, xv l>riof r^^sxiiixo of bbo l^’ronob 
'-rtu'l htxis ^vill bo firsb ^ivoii, I'^lio oliiof xtroa doalb 
l>\' IM. f^orx-in (l»o xiionb-ioxis obbors of a loasor 
iin port ancro) is blt<^ ro^ion on blio w’owb.x^rn ooasb of 
botA?v't?oix bbo nioxiblis of blio l^oiro tvnd blio 
ix sbrob.c'-li of fino xv'lxibx'' sitnd soxixo 400 
ki h > nii't re^s in lon^bb oxbondinjBC aloxxjg blio slioros 
<if tlM' lla\' of IXisciay, fox'iTiixxg aix a-biiosb iininbor- 
rupt.ftl c'liain of dixnos ; bbo xxxo.sb imjiorbanb aroa 
to bbo soixbli of bbo <4iroxxdc5 in Ciasooriy bob^'^ooxx 
th<* latlor riv^or and bbo Adonr, xx diabaxxoo of 231 
l>.iloni»>i:.x*x?s, xvibli a broadbb of f rxxm 3 bo T bilonxx^bros. 

Ill 1X04, l^r^inonbior osbinxab.otl blio bobal aroxx of 
thi- v'^a.iici <binoa in b’ranoc^ ab 1/>G,000 boobaros, of 
vviiifJi 1 20,0<K> boobaros "worc^ ixx Cbasooxxy. lb w-as ixx 
labboi' xxrxsa, wdxiob o'wiiifr bo ibs inxporbanoo and 
tht'^ dfixnago bbti saxxd -was oaixsixxg in ibs xxiarob 
inta*i<l by oovorixxj^ xxp 'vralxxablo agx'ioxxlbtiral lands, 
blio Jirab sbiidioa xx^orx^ xxxado »oxno oonbxxry 
a, lialf a^^o ixx bbis mabbe^r. 

oonbroveray baa babon plaoo on bbo stxbjoob 
of i>owor of sbifbbx^ sand bo oonbinixo iba ad- 

va iii arid dosbmebioxx indoiiniboly . Xirotnonbior 
iban a oonbxxry aj^o bold bbab bbo sand dxxxxos 
<‘orLtinuod an ixxxplaoablo advanoo ixx bbo dirocsbion 
of tk*‘. iirovailinj? "wrixxds, stxbmorj^ixxg o'lrorybbixxg 
I>a*»s*tKo ab a rabo of 20 xnobros por yoar. 
now bc>ld bbab bbo sand is ixnablo bo ad'v'anoo 
ot-yoiid a oorbain disbaxxoo from bbo ooasb ; bbab 
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■vv^boxi blio wind from bbo srsa lx*ssons Ixx foroo bbo 
saxxd is oitlxor blow^xx liaob X>y bbo lan<l 'wiixds or 
blio dixnoM l>o€^oxn<i sbaliilisod and ov^onbnally oovox'od 
-wribb vo^^obabion. X^ixcaxnplos of olti dn ixos of bbis 
Iciixd aro sai<i bo oxiwb in CJiasoony. isjo'v^orbholoss ib 
is axx osbablislxcMl faob bliab a oonbxxry axxd a balf 
a^2:o x^illaj^os, vinoyax-ds, and fox’osbs w-'ox'O Ixoin^ 
gravoly xii on aooeJ in bhis x*o# 2 :ioxx by bbo ad'v'anoo of 
blio slxifbin^ sand ; axid fixx-bbox*, bbo nxotibbs of bbo 
rix^ors xvoro blc>c*X-co<l l>y bars T*osxilbing in bboir 
W'abcjrs Ixdxxj^ bi^'-lil xijf>, lai'p:o aroas of xxxxboalbby 
nxarsbos boixx# 2 C forxxxod jixsb insido blio ooasb lino. 
Ixx faob, ab tbo i^ioriod wbon bbo broabmonb of bbo 
sand w'as fix*sb xxndorbak:oxx bbo w'bolo Jooaliby w^as 
xrialarioxis and bbo soanby ^lojxnlabioxx 'W’rxxobod W'ibb 

fo VOX'S - 

T'lio w ox-b bo bo bx'iofly doscribod bas coxxiploboly 
c-liaxij^od blio ooxinbrysido, w'biob xxow oonbaixxs tx 
fox'osb of {i^roab pc^oxxxxiary v^alixo oox-orixx^ somo 
€K>0,1K>0 biiobai'os axxti affordiix^ oxiijiloyrnonb bo a 
lar^^o boalbliy anil xvoaltby fiopxilabion ; blioxagb ib 
sboxild bo romoxn borotl bbab bbo w'orlc ixx ibs in- 
oopbion xvas pixroly j,>roboobixro. Tbo vogobabion of 
bbo dnnos liof ox'x^t * br<*abmonb axiel b^xabioxi oonsisbs 
ixx O-asoony of bbo follow ixxg : J^^cL'm'nri^ot arczxarxVx 

(bbo ooxnxnonosb spoo-ios), C ^o/e/exAx-o//a, 
IiJr}/t4.fjlu.rn< ^ v’-ar. 

C^ctlciir^ TThnritimxM ^ Jil ht.j^Tt.orl^icMr 2^<xrtMlicL.^ , Gcf.li’tf'itrh ■xaexr/- 
JL/t n.d-r'ifM. t.h t/mifolirt ^ jSiif'rta IjT h^orr^i- ^ obo. 
X^arbial sbabiiisabioxx * brixi^s in f n/rnrt^rici^ Ifo/i- 

and cer'A^o^o€?■x*.,^, Wbon soxno 

soil bas oonxnxonood bo form oxx bbo saxxd bbo follow^- 

ing xnabo bboir ap^ioaraxxoo JECr'^ic^jt ^ axxd 

eixxoroee, r*ejpox«<s. C2intu^ jsct,lt>%c^f 

HGloscJ^cmi' 9 %'u^ ^ C.Vxroo; On old-osbablisbod 

dxxxxos bbo forosb appoax-s, oonsisbini^ of 

(bbo maribixno pino> axxd sovcsral oabs 

iQf'u^rryu^ pedMxxoz^Zato, and in bbo 

soxxbb <?- OcjGirl^^njtcUi^ and (oorb oab), 

wlbb as xxndorgrowbb Jp€>t%fjp<^i^'iMf¥n. ^'viZQ€M.irG , 
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anci , oc30«tsioxia,ll>^, 

'X'liifcs «3LMH<:^oia,l.-ioTi of j>Ia.xxt>fc4 ifcs of iiifojros'fc, T^ooeLTis-K^ 
axf flio oxit>MO'fc ill flxo iiovt^l.V csjrtsa.fotl foT*o«fs of 

oriJ^'" a, fliixi »oil oovoririj^ of Tno««o« fxricl 
licslioiTw oxisf-M a« iiixcior^rowf*!!, roxiio of flio cxinovo 
oiil^^ a-i'i 1 it>a.T‘iii^ 'witH flK^ iiia^ii'ovc'iiioii'fc of 
■fciio Koil. Xt> i.M foi' t.>ii« T-oiXMOi'L flicxf fAV'o lo^txTiiiixoia» 
jilsunfs woro ixxf I’o^ijcrt^cl x'V’^iXH flio voxinf? j>iTio oi*o|3S, 

rtiici ZJle’^.'Ki ) - 

Olio li till tlT-fscl ^xticl lift-v^ ;>’"x>arM a^i^o ro^ion in 

ZJteLf^c’ox^y ixffoi'clocl tx w<;«xiifv i>fx«t^Lix*af2^o fo a. fow^ 
•fcroojis of Jialf '\v'il<l crat.flo iviicl Iiot*«<.’jm. JK. foxv 
f^oaffoi-ocl ai-oaM >ia<l liooii howii iiji W'i'tli f^ootl of 

^ liiif fiio 'fiT-olilc'iTi of a>>ili*si ti^ 
f^axici iia.cl not Ixt'^oii s^olx^xicl, 7ii 3 VT^ tlic? -A.l>l>ot 
X,>ciiisl>io 3 ^ 2 >x‘OKOi 1 t<^cl to iXio ^x*acloTii v of St'ioixooM at 
Xioi'< ioaiJ :x: a moTiOj^T-ai>lx cloaXiti<JC ^x’-itli tiix^ iiicatioTi 
of tJio cltJiK?*-*, l>iit it Arvas ixot yiii aixcl AV'as 

lofcit, fix Ooloixol l-Sax'oxi C’Jfixxi*lox'oi>j:- Villort^, 

1 jrxfcsfiocitoi' of fTorlificjiat.xoixs txTicl VViiT'l^w^ cli'x^v\' n.|3 a 
moirioiT', ^’Jiic^li i« xxoaa^ a ola»«ic5, oix tho iiixatioxi of 
tlio clxiixoH and draiiiiiii^ of tlio ixiar«li<5«. fl iw 'vxoaa^m 

ArVOT'C* ax>f>»*ovocf li.v tlic? Oov’oi:*ixixif3iit, lint x^ffoct Avaw 

iic*t ^xAToii to thorn. ''f'ho ixicilfiod of a|xj>r'oa<?3iiix^T 
this woi'Jk; aa^xxs that tiiiio i ii tdox*stoc»<i , and litxd 

hesoxx alT’oad^,^ ap][>liod iix TX ollaixcl axxti Ooxxxxi ar* Ic . 
It AA^as JfcXx*«!!'5TTxoriti<.3r, of Jf^oadw arid 

f3r'i<lj^o«, aa^Ijo sooiix'od tiio < 4oA7'OT*iJixioixt’s acoo^it- 
aixoc? of Ixis j>r-ojiosal«, oix tlix^ lixxos of OhaT’loi*oi>e;- 
Viilox'S, aixd stai'tc^d tlio aa'ox'Ic in ITHT. T3x*t*xxxontic«5X' 
■was assooiatod AA'itli Jr*o v j oil aix , a rosin mox'ohant 
who liad alroaci^/ soavtx ixp soxiio of tlio wand ax*x5as 
on his oAPV'ii aoconrit. 

Th€3 AA'oi'li. w'fi/M sxio<i:tiiSsf ml froxii tho oixtsot, and it 
was ooxxtimxod txxxtil 1 ii.v w'hioh tixxio 13*4- liootaros 

liad hoorx soaa^ii . 'XXio wox-lc aa ils thon ixitomxjxtod 
oAAdxxja; to tlio ciistnx'lixxnc^os duo to tho iLTroxioli 
ffovol utioix. Tt was x'x^-stax’toil in 1 Hdf uixdc’^x' a 
' CI?omTxiiKMioxx of tJio f iiixxos,’ thc3 AA'orh hoin^ dividod 
hotAA^ooix tlio fXoads and I3x*id^G« axxd tho forost 
I>opax*tmoxxts. ft w^as oax-riotl oxx ixi this fasliioix 
xjLXXtil fHh^, AAr'hoxx tlio husinoss AV'as jilaood oixtii'olv' 
uridor* tlio f^^orost f^opax'tmont . 13 jy' XSO*4-, so fax“ 

as tho fixation of tho dunces and tlio protootioxx 
thox'oh^’" gainod, tho AA^'ork Avas <;oixiplotod ; Vll^OOO 
Ixoctaros (oxxt of nxoro thaix f 00,000) had hoon 
stahilisod axxd plaood xiixdor fox-t^st at a total <ix- 
X>oxiditxxT*o of 0,f>00,00<J f ran os (11212 franos 

hootaro, or ahont 3:^12 por aero). 

Tho sxxccoss lod to tlie? rooo^xiitioxi of tho valuo of 
tho roooATorod laxxds, axxd took 

up tho plaxxting w-ox'k axxd olaimod soxxio 21,000 
hootaros of tho aroa AA^^hioh O ovorxxxxxont had tlius 
hrou^ht xxxxdor a valuahlo oz*oxx, olaixxis AA^hic?h Avoro 
adxxxittocj- What Avas ooxxxxnonood as a pxxi-oly 
protoctiATO AATork has ttxmod out a ^^roat fxnanoiai 
suoooss, tho pino not oxxl^ 3 >roA?^idinj^ timhor l>u.t also 
a rosin whioh is nxoro luoratiAro than tho tinxhor. 

Tho AATork oxx tho Oxilhin laxxds in JVforayshiro 
AAdll xxoAAr l>o oonsidorod. Thoso sands oxtond for 
ahoxxt -4r milos along tho ooast of tho JVtoray JETirth. 
If IMaATiston ^Sarxd iHCills, oxx ^ho hordox*e of tho 
ooxxxxtios of JVforay and l^S^aim, aro inolndod, tho 
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longth of tho cjoast liixo oooxxpiod is ahont O milos,. 
and tho hroadtli of tho dnnos Ararios from 1^ to S 
xnilos. TiOoal tradition asorihos a sixddon origin 
to tho oxistixig oonditions, assoxding that a largo 
traot of oiioo fortilo land Avas oArxfi'wholnxod and 
Imriod hoxxoath tho saxxd. IVfr. Axxixand is x^^'^^hahty 
oorroc;t in ooixsidox'ixxg it as xxxox'o jxrohahlo tliat tho 
X>roooss AA^as a gradual oixo, goiixg on xxxoro ox" loss 
rogularljy^ or in tormitt<^nt3>" for oontux*ios. It is, 
ho wo v'or, fx hist<ii’ic; faot tliat tlio fixxal oalanxity 
took groat galo in daxxnax-v lOll-f, aa Iioix 

ffic^ ostato of C^'Ulhiix, rt'-jiutod so fortilo as to ho 
knoAA'ix as *■ 'f''ho Oixi’doii of jVlox*a>^,* AA''as iriv'-aclod 
axxd oA^orAA' Jiolmxsd iix tlic^ gi'oat saxxd stornx . 

Til C3 <--ull>iti xxi*oa nia>^ ho diA'idocl into throo asoxxos ; 
(1) ToAA'ax'<is tlio south or landxA'ard x‘dgo it is x’atlic^x^ 
hat, Avitli XX saiicl^y' ooAroriiig of modc^rato doptli, 
ixxtc’srxniixglod Avith strotohos of pol>l>lv sand txixd 
sxxxall shalloAv inax'slios ; (2) ix ixxidxllo a^ono c?on - 

sists of loAv sand durxos AA^itli jiartialljy fixod surfaoo t 
(3) fartliost to tho xiortlx and sosAA^tirds a sori<'.s ol 
high tlimos risers to a. licdglit in sonio iiistanoos o± 
120 fc->c^t or niox'o, tlic^ duxic^s lading uxistahil is<*d and 
dc'^stituto of vogotafion. ^Strc'^tx•’llo;s of flat- shinglN' 
ground ooour also throughout xnost of tlix^ highor 
ciuno acoTix^. 

Tlio flora of tlio CUilliin sands has ht^on stinlic*<l 
hy I*«xttoxx and f^tow'ax't (!7 Vu/a,v. Ji^yf . ^S'oo. 
sossion Jxxix, ini'! — fr>). As is llio r'asc? in f'j’€xiic*c», 

tho nioA-’ing sixxxd is fi>i:c'd hjv^ xnixri*ani gx*ass 

il<z \^T*Mrizrtzri<ii \ ft rf 'ncM'rirr) . VV'li^'ri tlic‘. san<l is 
jxartiixl fixx’'i.l A^-ixrious gnxssos a.ii<l AA'i-od gi*oA\ 1 fj 
gradually?" ostalilisli thomsf.’*! vess. all toiuling t.o l>in<l 
tli*^ surfitoo and, savs Annaml, nlf i mixt-o*!^" niaUt* 
it fit fox* trt>K*-x>lan tiixg. W^'ot’scl soo^tls Iijxa'o also 

hooix soAA*xx to. hastt^ri tlit* ^iroca^ss. Hail* gr^iss 
(^ ?*rrx nar ) , f3roxm^ gx*ass sj>.) ami 

'Vox'kshiro T’og Iuxa'o hc^oxx tT*io<l v\'itli oonsi<lor«i hU* 
sixoooss. CVxr-oa^ zz^'f^zittricz, jT-^zzi u.<fi z‘zy'rziic'.nl<rfz4<f<y V'i€yJ<f 
zrzz'zt'i'zhzz , aro amongst sjioc'ios AA^hioh ostalilisli ffa^m- 
sol VOS naturall37^ at thc^ <Mxx*Jior stagxss of lixatifui- 
Thoroaftor Zr-zzZZizzizz, xxxid HJz-izTzz aro plants wdiioli ooiu<^ 
ixi axxd holji to ooxxxploto the*. pr<>c;x?ss. 

Huring tlio last oc3Xxtur3’' a oonsidoi*al >lx*s x*^^^ * 
tho ground oxx tho landAvard aiono had lioon j*x*- 
olaimc^d from tho stxxids and plaxxtod AAdth tx’oe^s. 
Ihix'iixg tho War tho groator jiax’t of this tixiihc*!* 
Avas follod and romovod. Tlxo task of rox>laixtiiig 

this aroa tho T'oresstr^^ Ooxxiixxissioix aocj uirod tho 

aroa in J i>22 has px*ovod ooxxxxxctraf ivol^^ oas^r, the* 

onl 3 ^ difiioult^r having ht*.oxx tho draining of the* 
flat marslx^A Avhox-o tho saxxd d ixxxos had ixxte^i - 

forocl Avitli tho xxatural drainago, a similar* stato of 
affairs to that formorl^* existixig in Oasoon^^. ISdLcu'o 
than lOOO aoros of ground, maiixl^' of this dosox'i|>- 
tion, Jiavo alroad^^ hoon plaxxtod- 

As rogards tlxo Avork in oonnoxcion Avith tin* 
filiation of tho xnoviixg sands, it is hoing oaxrx'ic*** 
out oxx sonxoAA^hat similar linos to tho JP'roxxc-h 
mothods- JSpaoo uixfortunatol^^ ^ d< - 

taiJod dosorix>f>ion horo of tho lattor mothods, AA'hi<*h 
aro noAAi^ Avoll kxxoAvn or oan ho roadil^T- ascox^^ainet 1 
\>y ooxxsxxlting tho two monogx’ax>hs horo doeult with- 

Tho vital difforonoo hotwoon tho two is, hoAVOve*!’, 
that tho ITronoh soav tho troo sood iPn> Avhox*oiis 
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ebiy Otill>ij:i, ^plan’fciri^ i» rosoirfcoti -fco. UTrom -felio 
e^tr'lioeit^ ITiroxicH Cbt:t»oJanjpt,s cls soon as -fclio sarxci ^was 
suLdSioiontyly st^afolisiioo, in o-felxoi:* -woircls oix filio 
lanci'W'air<i. aroas 'vtrH.oro litio sand 'was xxoti in aot^i^ro 
TOjp'V'oxnon'fc, sowod a mi^ct-nx-o of tiJh.o sood of 

flxo nxax-ifimo ]pino "wiflx fHo les^^nminoiis 

frlxo l^room aixd flio f^vo laffor Ixaviii^^ X>x*ovod 

indisponsal>l<5 in assuiirinj^ flio sncoc^ssfnl de»ve5lox>- 
nxont> of fJbro ^’^onn^ pino. Tliis rnoffciod iias hc^on 
in force* for 1 J^O jyoars, an«i if« success in flic case 
of -felio san<is in Oascoxj^ is l>€^.>rond tlispi^fo ; and it- 
iw cfaca 7 >. 'T'lic ox'i^inal species j:>lant>ecl last. cenfTir;y" 
at> Oxtll>ijn Avas flie f^cofs pine. Oorsican j:>ine 
appears xxow t<* offer px-os^jc-ots of iioavier cr*>ps of 
timij>or, aiid is to l>e ^ased extensively^. 

Wlxetliox' tlie c^.xperiments so far carx'iod oxxt 
jnstify' til €3 eliaxi^^e froTxi tlio ixidi/^enoias species is 
at least ojxeix to doixl>t ; and tlac^ same apx>li<.'s to 


c€>rhtort<r. var. ^ also setpposod to 

lio a rapid timlxor prodxxcei*. ^nt all tlxese species 
are planted. IVfr, Axxnaxid writes, ’X’Jb.e process of 
fixation of tKe ixxoving sand is somoxvlxat slovir, axx<f 
tlxreo to foixr y^ears xnxxst xxsnally^ elapse Ixeforo tree 
plantin^^ eaxx' l>e saftdx eonxmexxcod. Tlio w'orls: 
already^ done, liow-ever, ajipoars to provide snffi- 
ciont evidexxce tlx at tlio afforestation of oven tlxe 
nxost moliile of tlie tliines caix,l>o snccessf nlly aoooxn- 
ilisliod.’* -A-S a xnattei* of fact, tliis latter ^xrotiloxxx 
xas not lieen in donlxt for tlie last century or nxore. 
Iftxt it A.vonld not nnlilcely jirovci of easier solution 
if sow-infs^ oxx tlit^ w'olJ-ti*ied fTx'enclx lines "vv^ere 
x*esox*tied to. As ro^ax’ds costs, no comparison tie- 
tw'oen tlxo Ifreixcli and Tiritisli expenditure is 
jiossilxle, as no clsi.ta on tliis Ixead are g^ivexx fox" 
Oixlliin. iSnccessfnl sowinf^ is, liow’e vor, infixxitoly 
clioajier tlian planting. 


Rocexit Eaccavations at tlxe Ctxoddar Oaves. 


JE^y It. Jc^, 

^ v'W'lISr<4 to tlx<>s increasing inimlier of visitors to 
V ^ llici f«*iii<>ns cavc^js at t 'IxocJdar*, {Somerset, it 
I >c'caixif‘ a<lvjsal>le^ in tlic* wintc^r of lS>i27~^5S t.o 
t*rilarjLz:e t.lic% c*nt i-anc’C'-. W'^lic’Mi tlie Cfw^x’t v as lii*st 
<1 iseov csi'c^d l>\' tlic' Ist.e l-C.. < Oonjt^li some’s tliirty 

yt*‘jxrs a^jjo, jxcc-c'ss to tlie Lnnc'r portions Acas olitained 
>>\'" malviixjjc a c-nttin^i: f.lironjt^lx tlie deliris Avliiolx 
l/joelvt'il t lic^ in i media tc'ly" inside tlio entJ*anc*e- 

'riiLs eiit.tin^ left stancAniju; lia-nlcs of niitoncslied exxve 
c'artli on eitlier side to tx lic^si^^lit of -4 ft. <> in. aj:x*xinst 
tlie cave Avails. 'VV’^liile tliis oL'ip:ixial v^orlc v'as in 
profi^rcsss, many 7 iit*t;os of amsic’snt potter^-^ and dint 
tools vA^e-re foinxcl. and Avlion in J d03 a cutting Avas 
made for di‘«i.ii.ia«.C<-s jinr^s'ses a little fartlior inside 
tlic^ c'avr", otlicsT* finds Averc.^ made, ixxcslndin^ tlxc^ 
skcslc^ton IctioAvn as tlxe* ‘ C.^lieddar jVlan,’ ^ 

hrj.to 7 > r/c and nnniex'ons dint iniple- 

Jiicsnts-^ 

''flieses earlier finds were made Avitlxoxit any jiro- 
tc'sncc**. to tlie keejiin^ of any^ record tlxat eoiild lie of 
use to seieixtillc; Avork.ers, and it vi’^as Avitli tlie Ixope 
of tliroAvin^ some liglxt on tlieso that tlio recent 
necessary worlc of e3teavatioix w-^as carx'ied ont in a 
s s'^steirxatic nxanner : tiie^ excavations aa’^ox-o carried 
dc>Av^x to a dx^jitli of 1:2 ft. O in., ox- H ft. heloAA- the 
U^A'ol of the j^iatli ; at tliis deptli roclc Ixottoxxx Avas 
I'oaclxed- T'lxt’s soil Avas roniovc?d in O-in. Iayr3rs 
< nmxxlxered fronx tlxe top dcxAVxxAvards) , axxd passed 
1 lironficd a fine sieve. A carefnl record -was Icejxt 
of all fiixds, so that it is possible to rofex- any sjieci- 
mon to both its horizoixtal axxd vertical position 
in the deposits. 

17he cave is tlio co\xx-se of aix xmdergroxmd streanx 
A\ hich ixx olden tixnos doAvod from the present cave 
month, bnt Avheix the Avater foxxiid thex loAVor lx>vel 
that it pxxrsntes to-day the cave becaxno a shelter 
Jitxd Avas inhabited 1t>y man. 

T?he stratificatioxx* Avas as folloAA^s ; Tlie npper 
li ft. O in. Ava^ composed, of the Avell-hnoAvxx red cave 
c‘arth so coxxxnxon in the MTexidip caves »; this xvas 
fc'lloAved by & ft. O in. of a mixtxxre of cave earth 

Selifiemazi a.nd roxsoxi^, 'vol. 44 -, j>. 24 -X. 
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f^AXtXXA^. 

axxd sjxnd , the proportion of sand iixcreasixxjg; vv'itlx. 
tlio dofitli. T1 i€» lay OX'S here- slioved in seetioxx a 
laniixxatc’^d a. 7 >j>eax'anoe, bands of clayey cave earth 
alterxxixtingc with bands of al nxost pnre sand. At 
H ft. fi in. a bod of f^ravol 3 ft. thick: Avas rc^achod ; 
it Avas eoni posed ox waterAV'oi-n liixxcstoixo jiebbles 
w'ith a fevv" of sjxndstoixo, Avitli a dllin#ac of red c_av-x^ 
<‘.ax-tli and sand. This AA'as xxo donl>t tlie old river 
l>x*<l, txnd tlixA npj|>or lay^or-s also iixdicate? periodical 

doodixx^ by the i-iA'cr an eA’^oxit by no moans xxn- 

knoAVix in ree€’>nt times. I^oIoaa^ tliesc3 layers came 
O ixx. of saxxd axxd clay, witlx A^er,y few pxxblilos, axxd 
at depths vax-yin^jc fx-oni li2 ft. to J ft. O in. the 
rook liottorn <>f tlio caA^xx was x^ZTposed. 

ivjow ji^oiiijjj fx*onx al>ovo doAvixAvards the npper 
layers shoAved tliat the e.aA'^e liad bc^en ocenpied 
dxxrixij^ the itoinano- J3x-itish '|>erjod folloAA^od by 
l^iarly Iron A.|^o nxaxx, Avho left behixxd, axxionjajst 
othx^r thiiipjs, a fixxe boixt^ Ian ex’* hx^ad or poiixt vt3ry 
sinxilar to oxxo from l-^ark RroAV, Cissbxxx-y’^ axxd to 
sonxe fx'onx the O lastoxxbnry'' and IVfoax-e lake 
villaiaccss, >>ottery of distixxoti a^o ty-^ties, and a bx*oxxziO 
tAvo-AA'horl rinpe. Inx mediately beloA\’' tliese caxxxe 

im j^ilenxetxxts of defirxitely^ I^almolithic types. h^ay^^’ers 
O and lO wore* sonxewhat xnixed, givixx^ artefacts of 
both ICarly Iron Age axxd I^alasolitliio date, and 
shoAving also a nxixtnre of reooxxt and I*leistocoixe 
axximal reixxains. Thei'x^ AA^ere no sigxxs of ooenpa- 
tioxx during the Uroixsso or l^^eolithic^ periods, and 
yet there Avere no blaxxk layers, and the deposits 
go Avithont a break fronx the ICarly Iroxx Ago into 
the lr*alssolithic Age : a deeidetlJy renx arkable 

occxirrexxee . 

The first finds of Talceolithic date coxnmenoed 
ixx layer T, axxd coix tinned doAA-xx wards to tlxo last 
lay^er. A large nnnxbor of flint implements, ixx- 
clnding knives, scrapers, borers, and bnx-ins, Avero 
foxxnd- In all, flixxts were takoxx from the 

excavation, 2I- 4.4 of Avhich AV'ore definitely Avorkod 

xmplenxents a proportion of abont per cent. 

The long narrow ^fiake nsed as a kxxife of th© 

■ I*.. A.. SxiiStiH, A.r«*Ac»oiofiri«, vol. T«. 
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'wi'fch *fcl:»C5 clo» rct^cbtt'hu l3a,o!k -vras 
iTJOsti oomi:3r3LOXi. Tluo numbor of f^ixifr ooros £krncl 
ofi.i;ps j>oio.t> -fco -tines im jnlomoriL-fcs Inaving Inoo-n. wnfiteio 
oxn -tfies sj>o-fc-. Tlno flirLi> -womlcf lna,"v-o -to l>e 

ojBi.jri'ioci o, ci Ls-tctnoo of soxxne S£> milos fi-orri -tlxo 
moa-x-os-t j^oixi-fc a-t wfiioln oliatk: flin-b -woixlcl l>e> avail- 
af>le5. IVix*. «. J . A. X>a'V'ios, -wlio lias x'ojpox't.ocl oxn -ttio 
flixx-fc iTn jnlorxiesxxt-s, ascrilnos -tlnoxo -fco f.fio -A.xxri^jnac?iarx 
oxil-taxT-es do veslo;p«cl. aloxn^ ria-tive^ linos and oon- 
-tomj>oi:*ax*y "v>v-it-li I/Iao IMa^daloxTLia.n of IF'x*axAoo. 

IPcsT'lia-fAS -fclno x-rxosti in-tox'osfin^ fxixd A\’as xnado in 
la;>^€^x* JO (O ff- O in. doo^n) ; ■t.liis -was a de 

of x-oindoesx- anflor. J^ax'f of anof.lioT' 
nvas foixnei in flio saixxo oavo in 1003 csloso ■!.«> -tlies 
* Olxesddar JVlan.* nriaosc^ ax'cs flic’s onlv syxoe^imons 
fonnd ixx Kn^^land , t lioxx^li tlxe^v" ax'es nof ixxioonxmon 
ixi some? of f.lxo i^'i'C’tndi oavos. T'lics xises of flse*sso 
ax'tofaofs is nesf vtsT*^V cdc^ai* ; somo of flio l^^x-onolx 

ax'ohfooloj^isf s oonsidox* flit^xxi fo lie’s a Icind of sce^j>fx*es 
oax'X'iod l>;v" f Ixo oliiofs, l>xxf ^Sir- 'Williaxxj lio^’-el T>awleins 
axxd T^rof. fSoilas and ofliox-s xiiairifaixx fliaf filxe’t>^ 
-\voT*o nscid -fco sfx-txi^lifc'xx ai*i*eiw' sliafts.® ''Plxo lafcfox- 
sooms fo l>e^ flxo xxxox'o Jili:c’»l,v flic^or-v. 'X'Iao s-^nooinxoxx 
now* found lias a liolo Ixox'esd fiir-oii^li flio cs 3 cx>*x.xxdod 
XxeiT'fion of flxo anflox' w'lie^x'c^ ex fino liraxiesHe’ss . 'J[''liis 
fixxo lx as Ixcsoxi esiif ofl’. 'X'lxc^ lioles is 1 >c^ ve^llesd on 
oiflxo-r sidci» ixx a liixc^ w’-ifli flie'- sliaff, axxd flxo jiesr- 
fox-afioxx Ixas jRvo liness c^xif I'aflic^.i* doo^xly oix flxo 
* -W, jr. So11»£i, "^iiolent. i>. G30- 


[;i5^ov:E22M:»3ffi» lO, 

insido, jxx-osxxxnalxly fo gi-vo a l>offoxr gx*i}p f o flxo aarxroAv* 
slxaff. rriao insfTOxnonf is omaxnonfod oxx oifliox* 
sido of flxo slxaff Tby Ixands of linos oixf li^lxfly and 
x-aflxox* x*o-ixglxly info flxo sxxirfaoo. Tlxo linos ax*o nof 
oonfinnod rij^lxf roxjnd flxo slxaff, oaolx sido Ixavitxg 
a soi>ax*afo dosign. 

-A. i*od of inrox'y anel nixmox'oxis Ixono ;piox*ooi*s and 
X>oixxfs of a I'aflioi* disfinofixro xvox*o foixxid 

Ixofwoon layox*s ii^-lS, and layoi-s O axxd 14 i^avo ns 
fw^o oanixxe^ fooflx of fox l>c?ianf ifxxlly l>orod af fixe' 
xroof onds for snsj>onsioxi as a nc^oklaco omarxicjxjf. 
Tliox-o w*as alsex fi*onx lay ox* 11 a slxe^ll of N GritoidU^^ 
obt'i4.js€ztu.^ l>ox*od fox* sns]poxxsion. 

I*ax*fs e>f fw-o linmaxx skxxlls w'oro foxxnd ixx layors 
10 - 13 . 'JTlxoy liavo Ixe^en snlxixiiffc’id l>y X-lr*. IST. O. 
Ooofxc’ix* fo iSix* .A.x*flmx* liLe'ifli, w*lxo assigns flieiTYX f<> 
flio saixxo a^o as flxo “ Oliodelax* JVlaxx,’ flxaf is, soxxic^ 
liJ ,000 yoars a^^ex. 

Tl»o animal x*omains iixednelcx w'olf, txoax* and rc^ixi - 
de^^ox*, IrisH ollc, ax*c?fic 5 fcxx, xxxxd Kxx^lislx varyirx^ Ixai'er. 

.A. full ac?e 5 onnf of flxo c'xe^a'vaf ioixs xvill l>c* 5 * 11 ] 
lislie-id ixx flxex noxf -vol lime’s exf flio Jf *roe’e^e’e 7 *‘r?f/^ e>/* f/te- 
d 7 *ej://.ee^o/o^/c 3 exV Nct^t i4.ir<t.Z JI i^tor// 

-w^liexT'O fli <5 x*ojxoi*fs of TVlx*. *J. A. llavios exn flic* Hint 
i m jxlexxxxonf s , AXi*. if. fc^f. <le’^ox*ge’> Clray exn llie^ 
and axifltxx* ini-|>lomenxf s axxd ixoffc^ry, iSix* yVx*ll*nT' 
ICoifli and Hr. . C*. C.iJooixe’sx* on flicx Imnxan re*maiii'-., 
aiiel aVIiss H. IVl . A. IKafo oxx flxex aixirnal rcMXiain-^, 
will ajpi'icsax*. 


Ol>if tx at-y. 


l^xtox^' . W I r.,iTT!3T.ivr W"x 11 : 1 ^ . 

Wir-TJ El^IVt WXP^lSr, of Mnnicdi, wixoso 
JL dcafix on A 11 ^. 30 lasf, af flio <5omx>araf ive’^ly 
oarly a^o of si 3cf y-f oixx* yoars, is dc^c^jily ro^^e-if -foel , 
w’-as in flie^ froixf ranis: of flic’s x>liysioal iiivei>sf xjj^af ors 
of liiw fimc’s. I.fc3 was Ixorxx af Clafflsiorx, iioar K'xseilx- 
Ixansenx, in f^asf X^i*nssia, w^lie^ro liis faflxesr w^as a 
faimrxor, and x*oooivc?d flxo e’»ax*lior jxart of Ixis odnoa- 
fion af j^ymnasia in Tf asfc’ixx l>m-g and IrConigslxorg. 
-Ho flxon sfneliod af flxo xixxivorsifios of ClOtfin^on, 
13e’»x*lin, Jrloielollxor^, and finally af ,lle?rlin af^aiix, 
w^lxoro 1 x 0 w*as a of IfoTmaxin von Holmliolfzi. 

Wion’s oaroor, in ifs oixfw'arcl asxxocjfs, was vc’sry 
lilso flxaf of inosf snoe;ossfnl Oornxan xxxon of soioix.o<’». 
Ho foolc Ixis doe?fox*afe3 in 13S(> w*ifli a ftxc’ssis oxx 
al>sorx>fion jxlionomoixa assoe?iafod wiflx dilTracfion. 
-Affor f-wo or flxroo yoars as assisfanf fo Holxxxlxolf z , 
1 x 0 Ixooaxno a ‘ Ilozonf ’ in Horlin in 1H112J. Xn 1 
1 x 0 Ixocamo x>**ofossor osefraordinary af flxo focslinioal 
H-igli Bolxool in Aaolxon. In 1800 Ixo -was aji^xoinfod 
X>rofossor of 03c:x>orimonf al yxliysios af Oiosson ; in 
1000 af W'*'xirzlbxxrg, -wlxesro Jbo romainod fw*onfy 
yoars ; and finally af IVCnxxxolx, 

Tlxo imnxoxiso ixnjpox*faixoo of Wion’s oonfrilxnfions 
■fco j>liysios was rooo^j^xxisod l>y flio a'ward in lOll of 
flxo l^ol>c3l l^rizo. His ^xxxlxlislxod ^panors oovor a 
^roaf wariofy of snt>joc?fcs, inolxxdin^ Ixycirodynatnioal 
x'osoar’olxos (no doixlxf ins^irod t>y Holmlxolf z), oloofrio 
disoliaz^o in rarifiod ^asos, oafHodo rays, x>osifivo 
rays ^X-rays, and, rrxosf i'nxxxorfanf 

of all, flxo flioory of Ixlaolc: tbody radlafion. 

N"o. 30S0, Vor-. 


1*0 a-pixrefC’jiafo W'ic'.ix's woi’lc wc’^ liavo 1 <> 

ronxoxn Ixe^x* fliaf af flit^ fixno Ixe-*. l>o^an as an invi’sti- 
^afe->r flio No w'-f oxxian l>asi« of was sfill la*!*! 

fo l>e^ sonx<>flxin^ osf al>lislic*d for all fiixxo, and ('Iim L 
IVlaxwoll’s cilc^of romagnof io flioory -w'as a nc'w aiitl 
darinj^ sx><?CMxlafioix, rc'^^-arde^d l>y many P^nprli-'-^h 

axxd xnosf oonf iixcMXf al xvifli niid 

disfrixsf. Ixx faof, so far as aiiH 

flxo xinde’jrlyin^ t>asis of flie^ soiosxxcxc^ aro e^oxxc-JC'riK'i 1 , 
jxliysic!s was flioixg^lxf Ixy maxxy fo Ixavo roaola^fl jv 
sfafo of c*oiiix>lof ion and fixxalify. A^nxoix^^ 
w'lio j*T’t:^i»SLT‘€sdi flxo w*ay fc>r fixes splondid now ore*. iJi 
jiliysxoal soic 5 ne*.o, Willxedm ^Wie^n was oxxe* of flic^ mt»st 
X>roxixinonf . His j^rroafoaf a<xlxie 5 X’'e^ni<?nfs s%,xr<^ oia- 
l>odiod in flie =5 fwo law^s of Ixlaolc Ixoely radial ion 
w^lxiotx aro naxxxoel aft^r Ixini . 

owes flio firsf sorioiis affoxxxx^if af a flxe^oxy of 
Ixlacslx Ixody radiafion fo dixsfa-v ICire^lxlxoll*, wlio 
slxowod ftiaf flxo oliarae5for of flxo radiafioxx ixi ioi 
onolosxiro, ovory jiarf of flxo walls of wlxiolx lias 
saxrxo foTnx>eraf xxro, is indojiondonf of flxo xxafixrc' of 
flxo mafox'ials fornxing flxo "walls and is a fun<-ti<»Ji 
of flxo fomx>e3i:*af ixro only. Xn 1884, Holfzxixaim 
dodxxood from f Ixomxodynanxio oonsidorafioxxs tin* 
Sfofan-Holfznxann law oxc:x>xossiTX^ -flxo fofal oixc' r;L^v 
donsify of flxo radiafion in sxxolx an onolosxxro a 
fxuxofion of flxei fomjxoraf ixro. Ilio j>x*ol>lom of 
disfrdlx-ufion of onor^y axnoxxK diififoroxxf wa-v^o-lon^^t l»s 
wras sfill xxn-foxxoliod, axxd ^^ioxx*s fwo laws 
sfifxx-fco an ixnxxorfanf ad^axxoo in flxo diroof ioix of 
£lnal solxxfion. His firsf Of>- svxI>Joof as 
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ooMa.m^Tii.osL'fcodl tio tliLO lEtesirlim -A.o«Miomy t>y" JHcslm.iiol'fcas 
in i893 a,n.ci “ XCin^ n.cMxo j3oziolnLmr».;g5 dor- 

»oli.-wo/ra5or !iCiVr'i>03r jcnm scA^oitve^n Xf £fc.\xpt>8£Lt>z 
dor 'VVlirmo'fcljLOoi'io. In it Ixo sHowocl 'tbct.t t>lmo 

doxxsit^?' of tHo onesr-^y eL»siooia.todL ’witH tiiio 'weLvo- 
lorigtH A. a,t tHo ■fcomi>ox*«^tmro (T i« j^>ro portion a.1 to 
tHo prodnot of tiio fiftii pow^or of tiio ^.l^solnto 
i,omj>or«.tixro axnd sorno fu-notion of tlio prodnot AIT’. 
Wixa^t is TJLsuicbll^ c;»,llod WionL^’s dispJaa-ooxnoxi.t i #3 

fin inforoxxoo fronx tViis ; ntxxnol.y, tlicbt A^'I’ iw sx 
ooixsta-nt, "vvlior^^ A^ iw tXio w'sxvo-lon^tti. A?v'lxe>ro tlxo 
donsit^y" is cb nxa-xcinxnnx . ICjcporimoxxtaxl 
l>roof of it "W£bs soon fiirnislxod \l^y^ I^fxscHon avnd Ixv 
l.,iin\mor CLrid I^rin^slioinx , -vvlio found tlxo valiio of 
l lio oonst»,ixt to l:>o tx^xpro^cimaxtoly 0*!:21-> oxxx . <logro«3 
1 -c-n ti |2:r xbdo . 

XA^ic’^n's w^’scroixd j^rotbt ooixtrilxntion to tlxo tlioorv 
of Ir>la.olv l.>ocJ>' ra,dia.tion is ot>nt«5tinod in Ixis c’jnor^^?' 

« I iMt-ril>xxtion fomnxlcL, pnlxlisliod in lHV)d, €booord- 
to v^'liiolx tiio oix<3X*f3^3r donsit^y ixx tlio xxoijj^lx- 
l><>nr*iiocjd t>f tiio ■vv'€bV"o-l« 3 n/^t.ix A is pi*o portions,! to 
**ox£.|>-C — v^-lxoro o is ax ooxxstsnt. 'I'liis lixw 
i»<rr<"os 'v^’itli tlxo olasorv-stions onl\’^ wlion t!io procluot 
AY’ is siifTicrioixtlx sniaall, axxxcl it- Ixaxs n<^>t tlio, ssrno 
.^<Mtiid t}ioi>ri*-tioaxl !>ssis ss ! In’! d isj^laveonx^^nt Jsw, 
It W'ixs^ jxc‘"V'<^i-t liCiJoss, of tl>o ^rostost imi>or-tsno,€», 
it ^xi'oviaJoci i^lsntrlc \A'it!i ono of tlio oIn«.^s lio 
(H'orla^d ftar tJic^ C'onxjxloto solittioix of tJio prolxJon' 
t ►!' full rsdiaxtion. Itlxon^j^li it is xinliii<’»l v' tlxaxt 

\\'i<*TTt, or i-xn>' !>od_\’' cslso Hnt l-*l«xnc?ic, tiroaxrnt axt tlictt 
of snoH ix ro vol«t tioixaxi'V' iniio^'jxtioxi <xs tlio 
i4«i;mtnrTi tlic'orjN^, lio <^c*rtixiixlx c^oixtri l>ntr^d to it 
in* I l \^- 

Sfiirot^lv l<^ss imx>ortaxnt tliaxix fiis in vosti^fxtions 
<»f 1 c?lxaxt*4»otx^r <.>f laUxeK l>od>" raxdis-t iori is YVniit's 

< n'tc on tfi<' x’ix>^s <*r J\l€zri>rjt7*'^tr<xJvl€^ n. dis- 

-if-** >\-t‘i*od l>_v <4olclst^iix- In tliis iinx>ortaxnt lino of 
r* ‘ 1 x 0 v\'axs ax pton<^ox‘. Jr^o ftxr !>axolc «xs t!»o ;v^oaxr 
l.s<>H lio i'<*‘«.d ax xxaxpor to tlio CJo>rfn€xn Idiysioaxl 
>S) Knt*t\' oii tJxo olootrostaxtio. axncl nxaxj^xxrstio alxdic^otiorx 
iff t'iinaxl I'axjNTS. 'i'His w^axs tlxc’ first oi ax Jonp: sorios of 
|»ii{K'rs oxx ax, snlajoot "w^lxiola liis axttontioxx 

iilmost t.r» tlio tiint3 of Ixis doaxtli, 

VX^ioxx waxs tlic’t oditor of tfio ^ r?*er 

ji::roaxtost axnd tlix^ oldost of tlio soioxxt.ifio joxxrixaxls 
il^'x'otod trx i.h vsios in ti-orixxaxxxjv^. fiixo lootxxror 

an<l tc*ax<3lix^r^ Ixo xvaxs liold in Ixi^lx ostooixrx axnd €tffoo~ 
t if VII t>v Ixis stixaJoxxts, axnd tlxa^y^ axnd axil wlxo Jcnow 
him xvall nxoiirix tlio loss of Wion tlxo inaxTi axs xxxxxolx 
aK T lia,t of Wic5TX tlio sa^vaxxxt. Tliis Ixriof axppx-ociaxtion 
ami tril>ixt /0 to Ixis nrioixxor^y xn«x>^ fittiix^lv ooxxdndo 
\\itri words xvlxioix Ixo Ixinxsolf xxsod oxx tlxo doaxtlx of 
ihf' |L^rt3a,t mtxstor JKlolvixx : 

iVow olosos «t iifo tlx«bt -waa-s infinitolv riclx xvitlx 
an itxnox* xvoxxltlx, ax lifo tlxaxt it "was "wortlx xvlxilo to 
ha\ o liv^od.** 


I^Roas*. I^. T. SusiiKiisr, 

TB3'X'»,ovxTroia: SxrsiacKixijx waxs born on B, 

Ifsn.s, irk TxxJa, Oontral Xtnssia. ITroxn ixis oarly days 
h^'. \v tvs doopljr irxterostod in wild ISTatnro, and alx'oady 
3^oxxn^ stixdcint of tlxo XTxxivorsity of 3MCo»oow 
a tHoj^onglx Btndxr, of tlxo Ixird faxxxxa of tlxo 
tinn., Mloscow^ and. Voronosalx provirxoos and pnl>- 
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lislxod Ixis first papor, a foromnnoi' of a long sorios of 
faxmistio stndios on liirds of "v^arions parts of Itixssia, 
froxn tlxo Urals and tlxo K.irglii!K stoppos to jA.ltai and 
IVIoxxgolla. ISacplox'ations of tlxis kind "woro xrxado 
possllxlo for ixinx Ixooanso, axs a Ixrilliaxxt stxxdont. Ho 
roooivod a spooial x'osoarclx soHoJarsHip at tlxo Uni- 
vorsity of iVlosoow', and in lOOl Ho x^vas xnado a 
lootxxror in sBoologx^, In lOlO Ho was appoiixtod to 

tlxo oHair of vortoHrato s&oolog^r an<l oonxparati"vo 
anatomy tlxo Univorsit^ of KLliarlcoAT. i>n.ring tlxo 
rovolxxtioxx Ho Ha<I to xnovo fx'onx Tvllxarlcov to tHo 
Orirxxos,, wHoro Ho loctni'od in tlxo looal mx i vox-sil-,y- for 
soixxo tinio, mxtil ixx 1 11 : 2 1 Ho was olootod Koo^xor of 
tlxo OrnitHologioai I>opartnxoxxt of tlio Zoologioal 
JVIxxsoxxnx of tlxo H.nssian Acadoixx>^ of Soionoos irx 
f^onitxgrad. Tw'o yoars lat<:5r Ho was oJootod a 
nxoxxx l>or of tlxo ^csadorn.v. His activitios in tlxo 
jVoad€-!iny woro nxxnxoroxis, sinoo, Hosidos Ixoiixg in 
oHargo of tlxo Ixird oollootioixs of tHo i^oologioal 
TVtixsrTnnx , Ho pr€-.sidod ovor sovoral pornxanont 
oonxniissioixs, tools: oHarg€3 of tHo now 13^ forxnod 
3 SJ<jrtlx Uv^ina gallor^,^ of j>a,laeoxoic; vortoHratos 
of tlxo YY<5adoxn3r’s ‘ Ootdogioal Mixsovnn, and 
txotod as socrrotai‘3^ of its 
sfsotion . 

Orxxitlxologioal soioxxoo is ixxdoHtod to fc^ixsHkixx for 
His oxctoxxsivo and tHoi*oixglx stxx<lios itx tlxo fannistios 
axxd distriHxitioxx of Hix*ds of tlxo Altai, IsLirgHiai 
stofxpos, JSiHoria, and IVloxxgolUx. In tlxoso stndios 
fSnsHUin alwa3^s xxsod Ixis xxixxxstjall3^ wido Icnowlodgo 
of rolatx^d sciionoos and ti*iod to appl>^ tlxo distriHn- 
lioxxal <Iata to t Ho solixtion of gonoral proHlonxs of tlxo 
origin ixixd lxistor3^ of tlxo Hird faixxxa of palxoarotio 
A.sia, xxn<l Ixis ^vorks aro of irrxinonso valvio ixx tlxis 
rosjxoot to ox-orv- l>io1ogist stxxd3-iixg an3r groxxp of 
aixifxxals in Asia. XTa lx ixis tic? work oix Hirds lod 

KosHkin to His attc^nxpts to fixxd oonfirxxxation of His 
oonc'lxxsioxxs w^itH r<3garcl to otHor aniixxals, xxnd Ho did 
XL c?orxsidox*alxlo aixxoxxnt of "W'ork on tHo cfistrilxxxtion of 
Hiittorflios, sinoo Ixc* Holic^vod tlxat tlxoir distrilxxxtion 
follo^w's ixxoz'o or loss tlxo saxxxo law’S as tlxat of Hirds. 
I.»atolv, Ho oxpandod His vioxvs on tHo Hxstor3'" of tHcx 
i faun XX of < A^ixtral Asia so as to inoHxdo ovoxx tlxo 
prolxlonx of tlxo origin of xxxaxx, and Ho Ixoliovod tHat 
rnan origixxat,od itx tlxo Ixarron tnoLxixta.inoits rogiotxs 
of Oontrxxl Asia. 

A-part front fxxixnistio work, SnsHkin is w^oll knoxvn 
for His xnxxstorlv* s3^stonxatic^ stndios of sovoral 
diffionlt gronxxs of Hirds ; tlxoso papors of His aro 
partiovilax-lv- vxxlnaHlo Ixoc^axiso cxf His doop knowlodgo 
of tHcx ooinj>arativc3 anatom3’' of Hirds. Itocontl3r, 
fc 5 xxsHkiix nndortook a stnd v of palxoozoio roptilos and 
ampHxHiaxxs, txnd pxxHlisHod sovoral important papors 
on. tlxonx, Hnt tHis "work Has Hocxn ont sHort \>y His 
xxntinxol3^ doatH, wHictlx ooonrrod on Sopt. IT last, 
from prioxxmoxxia. Ho loft xxnmoroixs pupils 
Itnssia axxd xxxan3"' frionds tHoro axxd aHroad, sirxoo no 
tra"<rollod in U nr opo irx lllOO and again in 10254 = (wlxoxx 
1x0 visitod also Amorioa) . A tragic dotail, typical of 
tHo conditioxxs under -wHiclx Ho Had to -work in rocont 
■yoars, ma3r V>o added : Ixis fiat in I..oningrad "was 
Hrokon ixxto during His funoral and o"v^orytHing of 
"^raluo stolon, including somo unfinisHod nxanxxrorxpts 
on wHioH Ho was actually working np to tHo day of 
His doatH- 
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XrK,j[icr>R,TOti: o^sctr-r^borcliinfiLr^;' j>rofetH«oi' of 

I>T‘ctot-io«Ll a,«fx*oitoT»i;v" a.l> 1>H<3 TUniversit^y of I-*oij>55i^, 
<^3ioci oja Sox^f, O ixti t>ho of fii>c'fc 3 ?"-fivo .yot^x'is, l-lo 

odxiotx-fcodl EL-t, -the* II>i:*osclori <T_vixxiia.Kixim a.xix^ -fclio 
XJxxixT-ox’mifioB of I^cioasi^ xxxicl Oottixx^on - Flo ^a-ioocl 
Ills cio^roo 'wit.Fi «3t "t-ho^is on. 1 ^ 1 x 0 oi'l>i'fc of ooinc^l- 1 H<5:2 
IXX- Flo tXioxx ol>lsLinotl n, jxosil-ion cxX 1 jO iX>5si 
vjxXoi’^r, a^ncl irofixinocl Ixitei oonnoxion wiXli XViixX iriMli- 
Xni:,ion in. Ara.riow.45 oax^a-ciXios for noarI>^ ftxrtv A^oar«, 
X-lo i« l>o«X l<tiown for Jiis-i of 5«-lt‘no- 

J 2 crax>h_y jxn<l flio x*ot>at.ioxx t'lomoixtM of flxo niooxi. 
XX o also nxacie^ xnimoroxis ol>sorvf3bX.ioxx« of ooniois ixTxtl 
X>lanot.s, oolix>«os of fln’t sinx and moon, 4xn<l oiirriocl 
oiit> frian^nlaf ions of tfio Tdtiia<los xxn<l iXio T*r?osoi>t^ 
oJiisff^r. XXo A\'xxs «Llsf> j nforc^sf <'d iix olool^s and t inio- 
dt'^f oi*j XI i nation . Xlo AA’as ap|~»<.>inf od x^t‘< *3^*^"*^*^^^^* 

1 UliO ; Ills worlc as {x t<^aol»t^r <liii*in^ tlxo last 
;^*oax*s Has Hoon ac-tix'C’s and friiit-fnl. 


W-BS roj^i*ot to arinoxxnc?o tHo followiix^ doatlis : 

f^ir Xfn;^lx .^^xxdorsoxi, X”. !\Jast<'tj* of C tmd 

C-aitis Oollo^o, C ^am>jrid|^o, a distir>^^iiisla*<l Avoj*l<:or oxx 
tlxo x^liysiol of tHo ixox'x’"ons B 3 .^stom, oxx .NT oa’". 2, aj^od 
si>i: t>'^-tlix*oo yeai'S- 

tSir .Alo>caxx<lx^r Koxxixod;V"» X^^. Xt-i=>., oxnorit xxs jn'ofossox* 


CiSrovx:MX5XGXfc lO, 1028 

of onj^irxooringf in X'^ni ve^rsity Oollogfo, I^onclorx, and 
a j>a«t ir>x*osicloxxt of tlio X nstitntioxxs of Oivil and 
llVXooHaziioai Xi2n|?ixxoox-s,. on jNTov. 1, aj^od oi^j^lity-ono 
y^oars- 

I-*x-of. ’Jt'Trioodor X^txiil, clirootx>x* of tlio x’OsoaroH instifcxxto 
for 1r.Hc-» oH.omist.x-y of foodstnifs at !!VI nnicsfi arxd dirocitor 
of tlio lmj>€^rial IXoxxltH J^r‘j>ax-tmt'^nt at iJox'lixx fx’onx 
1002 xxxitil 100f>, oix JSox*t. 30, ajj^od si^ty-six: yoax'S. 

J^j'of_ .1, C-c- X*ox*ts<Xj, ,lr., x^i*ofo.ssor of tsloc* t riotxl oxxf»-ixi- 
ox^rixi^, CJox’iXoll tJ xxix'^orwity , on 23, a^^od fox*ty 

yoars- 

TVr. l^ix'rrc’* Xl«!tTzri X^ixisonx, mcsir\>>or of tlit>i 
-A.<:*adonxy of W<^ioncsos, axxd licuxorary <xl>s«.'rv<'r at tH*; 
OHsorvatory of X’aris, an< I aixt lior xvitlx l^<*»Avy t>i‘ *« 
2 .>lioto^^rxxj'»Hic* txtl*xs of tli*> xxaxxn, on Hojjt. 2H, 
sox- x^zxl y - 1> ii'oo A'^oai-K . 

f>z'. ,1 osx^fxlx X^- IXosxx, of tHo HrtxxxoH of llio c;oJ 

of aj 2 ^i-ic*nl ttxT*<; of they 1 Jxii vorsi of t California at IXav i.'^, 
av^Ho lia<l c'otkI I ic;t t'cl o:>ct*’msi v-o rosoax*<;l i<*s on t 
j^Hysiolo^^y 4xt3nl *^onoti<;s of A^«?^<’»tal >1*^ cnz’oj>s, oi ». 

22- a^uctsd tliirty -t } iroo yoars. 

l>x-. Xloiijamiix SSnt^Av-, until 11120 | a-ofos^^o?- ,* »f 

j>liA''sit?s in tli<' ITiiiA-oi'fsi t y *>f W'isc»t>rxsin , VcnoAv^n for J;iw 
AA’-orlc on x‘a-tii4i tioxi anzd infz-ix-x'o< 1 ixiottiliio sj>oot »**x, on 
»S<i‘|>t- 21- a^t'tl Mi >L t y t yt^xxrs. 

5-lif- C'li*i.i-los ’'I'onit's, t'*. 11^ . , tx y">iojxoor* iix 1 He‘. s< - if »t n i f it- 

d<^Arx’»lo|>rxioi 2 t of dontistry, aa'Ho <?a,i'i'i* '€ I otit ini| »f »i't jfTit 
izxA^ost i^xat ions ozx t Ho stmolnro an<l doA^olf #i>3 ta-j n oi 
111 *' loc'tli <->f s*>m*‘ of t-li*’' lt>vv'«'r A’*'T-t'Ol>i'at.**s , t>ri < ><_*t . 2 1, 
a^od jf^Hty -t AA'o y<_*ars. 


News SLtxtS Views- 


XXxs A1 A j KS'r AT y:?n xt: lArTTsTti 1 las ii.j ij-jrov'oc J of flit* follf>\^ in^ 
tiAA'fxx** Is IHis A'oat* !:>>. t!i*' j>T*«:*si< Ion 1. a.nfl <-.«>xin<*il * >f tli*- 

Xlojv al {Sr*oiot>* in x-*'S| ■»*>*.*- 1 of tln.> tvo<.> ll.o>-aI ]\I«?d»ils : 
-A. Xto.val jVTodal to i*x-of. -A. fcs. XCtldizzi^jt-on , for liis <*on- 
t T*i 1» tit ions to astr* lyxH.N'sicts ; >x Itoyal to FXof- 

IX. fii’ooiix, for >jis disooA'orif’is, AA’liioli lja.A’<^ slxofl now' 
li/LjfHt' on yiroliloins of tlio ox'i^^cin *>f intarnnials. X'lxo 
fo! loAA'in aA\ar<is laiA-*? also l>*»<'n niado^ Hy tlix’» jirosi- 
dc^int- axxd ooxmoil : X''Ho ( Vxyilo^' IVItslal to iSix- l^'liarlos 
l^ixi'sons, f*>r Ills c*-oi it ri I >i tt ions to <'nj.^iLi<'«'i-iri#.^ s*^i*'ii*?<* ; 
tlxo Kxxmford !VI<*rla,l to X^x-of. 1^. X*asolir*n, f*>x’ Ixis oon- 
ti’i>>ntions to tlic' ltn.<"> wlod^*' of sy>«*<*l.ra, ; tlif> 1 >avy 
JVIodal t.o .r*rof, JL-'*, liottna-xi, for liis oori t ri Hti tioixs to 

J^lxA^sioal ola^in ist r A', |>ixrtioiilarI>- for liis tlit^ory of 
moixi l>r*an<F'> <‘t| ixili l»ri i jtti ; t li*? I>arw-in IVIt^dal to l^r. 
H.. CVxolcay ri<^, fox* liis oor it ri l>i 1 1 i ons to tr*;olo|jrioal 
Hotixny ; rHo S4yl ocxsti^i* IVlc'dal to l^x'of. W. .tX, '^"caxnfs, 
f»>r His ooii tT-ilxxxtions to tli*' t-lioory of fim**-tions of a 
i-*>a.l A'^a.ria.Hlo ; t lio M iVlodal to !IM. lo X>txo do 

Xlro^xrlio, for liis xrorlc oxx INI-z’ay sfic^otra. 

T'xjxc f oi low in#^ is a list <xf tli*>so x’or^onxmontJo* I l>y 
til*' jix*o.si<lo»it art* I coixxxoil for ole^c-stion t-o tli*^ C^otinoil 
of tHo Xtoyal fcrjooioty at. tlio anniA^ox'sax'y xnoolixx^ 
oit JNIoa"'- 30 z ^ JSir Krrxost. l<.tit.li<’>rf<>x-< I ; 

‘y^/'orxjsf ?/,rrr, »Hir l>aA^id I^raiti ; >S’t;o/'<e/rx/-y'#='.w, iSir .Jainos 

•J *?aix.s axx<l J^i-. XI. XX. X>a.H» ; , tr^ir 

JXonry I^^yons ; CJlImr JV1. < o/ Or. X". A.. 

15atl»*>r, IXr. C'- llolt»'n, X>i-. ( ?. I fon^las, Mi*. XI. IX. 

X’*:>wdor, I*rof. XI- V^‘- XioHson- Hii* X’rotlt^'x-icilc XI oixlciixs, 
Xrof. A. T..,afXAVortl», J^rof. 3. (>. <X. Xtsdnij^Ham, Xx*of. 

Xf'. A. f.,^indomann, XJ»r. X- < MitcsHoll, Xrof. .1. O- 
X^Hilifi, J*rof. A. < How‘a.x‘<J., X*rof. O. Xilliot {Sxnitlx, »ix' 
'T*H<‘>n3.as {Stanto'^i, iVXr- A. A. O. Hw'iritoxx, atxd l-*rof. O- 
a". iX. \Vilsoxx. 
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'J"'nXij itntn**iiso | »i'a**t ioal i n i j >ort a » i<!* * < »f A'ii'ii.s 
of yiHiriits is lit'iiijjT incii'*'* isi njjcl >' i***o*>j:tn.ist*t I , a.ial ii i - 
I >l*'a.sxir*' to ntit'O* t Ha.t t I »« '> i n a** ' st ifrat ion <>f 

f tin<laxnc*nta 1 asyj*'<‘ts lia.s not. l>f»on l« >st si>.tltl «>t. 

< 4«^noi**>ii.s fxx** >A. isioi i Has n*»\\- l>o**n ma,*l<>‘ f<>i' l-lict 
l>y a jL^rtxnt fi’otxi tli** Xirnjiir** ^1 4t.rH*»t.in^jr J foa.i'i I t<* Hu- 
X-t ot liairisl **< I .K jcf »< 'fin ion t a.l ir^tation. ’■I'liis will 
of tHo a* l< lit ion to tin’s staff of til*' tStal-ion t>f a I>Lii>i 
j>li;v’siolofJcist, a csy t* >lo#^ist , a.nd *in *-nt on a »lo^ist , i«> 

><^otli<'r AA^itli a,*J t'<ynat*' xnairi t <'na.nco- | a i a'lit , in»*l 

Hxlioi'at oi*y assist an ot-'. 'X^lio ijrrant also |>i'oa-hI<*s t«>t 
tlio c^rosotion. of a rixri|^<- < >f ins<^c*t -|>i**>of ^l*isslio« 
AA'itlx sj>ooial fac*ilitic?s foi- A-'inis rt'soixr* s H< -s. 'i'ln' 
**’l^Xoixit niorit s will Ik's to t lies I ><*f Jixi't.niont. of A1 >*** »1 1 »i_«- \ . 
of wHxoli t.H*s lioad is 'I>x*. W". IX. X5ri*'i*l*-'y . ''I'li*' **1 im*i 

of tli*^ fXoot ion of AXnxs XJ>is*'as**s in t li*' IXojiart n loi 1 1 
II>x*. ,1- Xionflorson fcSmitli, W’-li*>S€' Av-orlc in tliis i'- 

ali*oti.dy Av*'!! IcnoAm, an*i tli*^ ixxtt mat*’* c;o-oy>**ra< ion o* 
»k nxo<Xic;*xl Hacitorioloi^is t , a jilant |>H,\ siolofri - '* 

(zy tolo^ist, axizl axx rsntoniolo^ist irx tilt’s irxtt^nsi v<^ Mro'is 
of tlio xxxorti f ixndaxxxorx tal aajioots of vims 
TxxarHs a notowox'tliy sto|> fox*Avai**l ixx tli*' *'>c.j. >lora 1 1 on 
of tlxis ooxxj 2 cori<'s of vesry tlilTHonlt and olisciixro y^ir* >l>lo 1 1 
X'’nx*t.Hor*, t.liis j^rroiijfi of w'orlcoi's AV'ill Ho atx int<*#^»»»l 
jrxirtioix of a rosoax’olx do jztCT-txTitsn t of xx »y<'^ iloyry - ;in«i 
tlnxs c?ax*ry oixt tlx€>ir itx vostip^atioris iix tlios c*lo--.o.-^t 
assocsiation AkdtH AVorJc^irs on fixiAj^oixs axitl I >a<*T ’ 
disoxxs*»s of f>lant.« an*l j^oixt^fi’al ^>lant £>atHol*>j 2 :A’. 1 

XCinyxiro 3VXarlcotiix^< 13otxr*l is t*x Htx c 5 onjj 2 rrxxtnlat *'*1 
its Avisdorn in xnxxlcin^ tHis dovolojxmont j^ossiHl^*, '»*** 
it is Ho|>od tHat tHo X><3i.>art»noxxt. of AXyc*ol<>|js' 
IXotHaixxstod Avill Xiooomo axx Xilmfxiro ooixtr*'* f*>i' d^' 

stxxdy of vims disoasos of yxiaxxts A^Xxero woricovs 
at Homo and ovorMO€i.s will. Ho A?v*€sldOmod aix+l •»»*< 
faoilitios nnoHtainaHlo oIsoaas-Hox'C** 
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Tmtjss oe 5 nt>e> 3 ti«M*y of t'l>o iS^€ict<JU€>"r , ^<,^1:11011 
1 >V'^ i-t« ixcbjmo -fclio c=»«,r-liojr i->ti,t>lic;« 3 tlion of AcfcJitsorx letrici 
h'iolclixug^, 'W’tJWR o< 3 lr>fc>ra.i.-ocl l^iust. ffio x««v»o c»f a. 

s'olxxtninoixH ajrt^cJL ijrxfox'oat-iri#^ rLLj.TJtx>>oT*, ja:£virif 5 l>ot.l:x flxo 
of tlio r'OvioAV' 1 H 2 H axxci 

t » v~ »xi 4 JLri>^ l€=!*xcliix^ Avi"it:.c-*x*« iix «oi«.’iTxocs, lit.t’»rtxf.inro* 

I >< »li-L^ 0 !s- Jf xoax-.v xvoll olsLi^ri 0.1 » lio* xoxix-otJ., oA-e-ii ». 

4 xrxic>jrxj^ Koj^lijs!:! joxijrrxtvlM. fJi*'- 

J'’ iftt.CJ-t tATKl it' T*C^| >T-<!ssS<'»xt.« iJilAri 

i 4 iiS^ <>t l»c^r -j>ajM.*‘r* xoc^rifal of f-Jxo 

*‘itl ti «^<-l xxiicicllc=% Avlaiolx irx t Ixo J>x*c»t»-<J 

Avit.iioot:. x't'^Arolxitri oj » mx*x , o|>c' 5 ii fo 

IXOAV' iciCMXl^ Avililx*. ■t.OTl» 3 W''‘i<^Xlt^ of 1 I40 fciOt 1 loti 
t til* li 1 ioi c*f c*-oiiTxt.r‘>’', to ][->*-vl |^>a.l:»lo 

i 1 1 i it^o AA’liilci 4 XA^t>irlio^ ji j « ^vritl cla.i'ii^t^i'ouM 

.tt ! x oiiit tiX'X'K. ft> 4 jxi<lotl !>>' *xtx xxx'tloiit: 

i<ii<l c>\j 1 wiiol^t^ri tSiiixt ,. iS. tXTjitl < I 

)>\ ^T<*i-t‘tii 1 It ''rc»x%-i I »xT>tl f 1 . II. Jhl XI t tx>»i<lt*'(l 

.Jdfiri^ tilt's loxi|^ t *<1 il-or*.*-;! lij > of * 1 . J^oo tSti'afl 

f.jflit'i' tt» t:lxf> ft>ixrtt*x‘v' 4 xt i A't* vv' 4 X?-i tint*, *im itx 

* lltillJN' Otilt't' €!«;-><:»>><, t t> tilt'* ^-t|>lit■ OX't'f’ I^tilx*, 411 X< t > 

{Im* lr‘ii-!l» < j i Jt ••■-it ir»i* rit*xv oixt txf flxt' it li«xst 

I. •‘-t It I »x *4 I »* rxioi't^ <*0107 >i'r^lit’-HL‘->i X’ o txttifiitJo. J t <*i ft - u 1 1*.- 

tM)i» liiXM j-oooxt»i’t‘t 1 , 4 xxiri iiH f 4 xi' tl» 4 xix c'X'Oxx io 

ilis- |>iilni\' tl4x;y'i'' of 'll"* *i i.<l tent I ML 1 1 1 t.oxi . 

I'l- 1-^ j *lt i jLT lo xititiot* tliiit ill tlii^t ft'iit \ 

tidTdln*!' t >t till* !■“< >11}-; it It'i-a l_>lo i .-4 

!•> t>i> 1 Ilf* |xn 4X11(1 7 >i*t »;| >ci>f t f- of jft" . 

Kiiil; !Sii’ <> 1 ix-t't’ I.,t>(I>2:t* -\Ifi-ftl Mw'in^t ootili'i- 

t.dti f >ii I X "I*.-,. ''Fliih^ x\-4xj>- ixiitltixilxt t'cl 1 V lit*-^ till* 

I » 1 ‘ t li»‘ i'litiii'i*- t'rt f >« -fiivl 1 x' f<JX' t I'lf* f lai-ixt ^>f jioofilt^ 
^^lI■I ix-iitl till* t>> Of' . i>i «c*t>7>o iititl 

iii't*!! fof *x fxjt'tlifi* ritl mi >wt xiif, l>ot li of t lit- 

imtl >^till moj't' of tilt* «£>ii*it of ssoif'n t-o, in fxiil>- 
'^1 I j t » ii.-i v\ liioii tijiiifiil to tilt' lO r**i I x’t^ixtlt*!’ iiiirl miit^t- 

p* r t- »i‘f t* x’t*- tlioii* miiizx t-Jjriac'o tt> l>o<>l-c?-; imtl |xt »li t i f>;. 

lilt- wfioi it itif * Jtxii'mi) lit -f •< >me 'm «f »t*<* iixl iwt - 

l)jf XT# • I M ■ I'*» 1 4 .XMJ >t '< • If-t t.>l' i-t<:ti<*TlC ‘0 Xfill fXC'Otl 11101*0 OOllMtlXllt 
pt t 1 1 i 1 1 it vjti to til** It* >11 -Mj ><.***itiliMt . W'o <.!* >ixjt^i*ixt 11 lixt*'. 
'xsr xfft'i'tin c*t>ixt <*>Ti ijioi*iii*x'’ riiofst lit-txi*t i 1 x' oil it>»i#Li: 

(iiiir'-:<- I >i*i lliixTxt J>* x*!2*wt*x*'iit x'xl xiiitl tilt* x^^ijj:* >111- xx'it li 

wliK-li it- ftx<*t>i-; tllt^ t of iiiiot tit*!* <*t*iil iti*x'. 

-tiioii’T' t.liii’t .y" xx^o "V' . J^oxils^f*! 1 of I>omi»arl<. iii- 

X(*i*t«‘tl tJl<:^ t<>l*xgifi*a'|>lioiio, a-rx i« i?^t. 1*1.1 rnoi it fo»* T*^ooi'tl irx^ 
ixx i=itioli XX xx tx.v tJiat t-IxoA' otxix l>o fojii'otl xxoetl - 
111 1 lit* <;*x«o of tfio ^t*»xi 1x0 1 >1x01X0, t-lxo i'ocjjoi'<liix#5 a-riti 
it*pj<>tlxit'iix7^ »x»*cx i>iit*t*ly' ino<*lxa.xxio*xl, lint tlio tolc?- 
I >liojio i» AV^ox’lccxl nxxx^^rxoto-c^lttot i*ioxxll>’ a.jxcl <*«n >»o 
<^*pt*i-4il ot I froxxx M. cli«t*xiioo. 'l^lio j>i'iix<;ii >lt* oix ^*liic*lx tlio 
iii-si I'tijiioxit a,ot']s ixt tlxat of xi iaf?fx<*tisiix#^ ixi A-ax'>^iTxj^ 
rt'i IxM t-lxo «txooc^M»-»iA’*o fioirxt'i^ of «. tliiix »tool xArit*x» a-a 
it i-^ iiiovt^d tlao j>ol«i ox* i>olos 3 of aix oloc^tx-oxrxxxfJC'riot, 

t hf' xvixxxlirxiar of tlio tE?lt 9 ot>x*o*xTn«.fajt»<^’‘t- fioixx^ irx tlio 

or j, oix’oxxit of ixxx irxxlxxotiorx ooil ooxxrxoctocl xvitK a 

y *i 4 *T o|>l3<^>xxcx. Oxx ajrxxxaJcizx.^ into tlxo ti-anfcsixxittox*, tlxo 

III* i not'd onr-xronta in. aooonclax*^ j>x*odxio€* variations 

111 t>'(* niai^notio Hold Avliioli oaxxso tlie* xrxovixxg^ -wxi’o to 
*>f I 'I'xrianoxitly ma^notisod in diffox-ont ixxtoxxsitios 
Hloijw loni^tJb- If Avo jxass tlxo sto*€xl -wiro nxa,^^xioti»od 
tJi tins; way ixx tlxo aaxxxo dirootion a» it oi-xTi^inally jxaswscxd 
^|i<* polos of tlxo olootroma^not, tlxo x*ooxiivox'' j>i:*odxxoo» 
the t *x*i|C5ijxal aovmds» tlxo londxxoss, Ixowovar^ l:>aixx^ 
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xxirxxxdx dinriinislxad , It w-as x^ro jxosad xxxaxxy yoars ag:o 
to xxso tlxoj^instx’nmont for tlxo x’ooox’diripj of ootxArorsa- 
tions Ixold ovor axx oxcolianji^*! tolox^liono liTXo. Wlioxx tlxo 
sxx l">so x*i 1>*> X* is alxsoxxt, tlio x*in^irij^ of Ixis l>oll aixtornatic- 
ally starts arxd switolxos in liis t€*'lcif^raj3lxono , On tlxo 

x'otxxm of tlxo snlxsor i Ixox* Ixis tol^^x^ix.filiOTx*? x'<»>f>oats tlio 
ciallox**s xxxossajs^o. '"I'*lio sonrxdH liciax*d irx tlio tolo- 
gijx-axxlioxrxo- vroro c^xiit^o ol^'ai* xxxxcl xx*t>T*(& fl'X^«3 fx*onx o>c- 

tranc'oxxs xxoisos, l>xxt tlix*y xxrf»ro faint, and in most 
oonxmoxx Ixtxttory t<*lo 7 *1 loxxn oiroxiits t Ixc* rf*sxxlts Avor*x 
I >001* » 

ft iX'i'ST j> Ktf*j> in a<l x'-aixc-t^ ixi dov'txloy >ing tHo 
t«dt*#^i-ax>lit.xxi<' Ixas x*t*oc 3 ix tly >>oon xnado Ttxy .l>r. < 'ixi*t 

iStillo. .A.c-! 0 <_»x-dinxr t*» tlit* of 1 , a I^ritislx 

#»^r*o»if> of f jrxixxxoi<?f‘s 1 ms olxtaixxotl fx*om a < 3 ot*iiiixri Ixanlx: 
t.lio x-if^lits of xnaixnfat-tixx'c* fox* t-l 10 wliolc* ■wox'lt I oxxtsitio 
of < jI *^*i'ixmny- It is oltiinxt'd tlmt tliC!* n**^* rnaoliino oxxrx 

Ixx* nsod fox* x-c*.c*ox*din^ S7">t*t'r-iixjs axxtJ otYlfo le?t tt*x* dixsta- 
tioxis, tlix* Ax’-ir*f ^ j*o*^f»r*<i Kxt*injj^ AV'onixtl on a Mfxool. It 
oan alst_> 1 >t^ ixsocl to x*ti<*ox*d t o lx* y>J 101x0 rixc'ssa^os- It is 
oliiimofd t-lxiit- t-lio ^xx'ovimtial aii*i foi*oi^xx o.oi*x*<*.sj>orx<l - 
€*xits of xxc"Vf sj-ia |xt*.rs w^ill tliiis l»t* xxlilo t-o trxxnsnxit xi<.*'ws 
li.t' t t^l**f >l lont* at. XX t|ixixi-tor eif t-lio yi***‘st*txt cost. y\ 
t loiiK *xist rxi-t-ioTi of t lxt*t noxv* ayxjiixi'xxt ns wa-s ^j'iv'cn iix 
I...»t>xi< lot i on Oft.. 31 . yVnitsfij^ tlio itoxns i-of-onlocl "Vfox’t^ 
a A*or*al solo, a. x’c*<*it.at ioix, and an t>i*cl>x*st.ral soltxcli* >n, 
.ifVftt*!’ a ft-sw minntos’ AV'^a.it ixx^^ t Ixex xnoclxanical jxrooe^ss 
was rovorsotl xxnti tlit-} oox n> >lt*t «-> ^xrti^i'aTnxixo w^'^as rojxro- 
tliif od. I''ltt* J-<*7>X'<><1 notion, altlion^Lsrli tlxo tt>nal <>fffc>ct 

AX'as xxot- xfiaitt* sx> pct>ocl as a ^jri'amo^ilxoxxx*, an'ixs clt*xvr aixti 
st I'oxi^. tSoxxxo of tlioso |>i*o.sont s7>ol<o into tlio xna-oixixxo 
and lioai'd tin* rojirodnotion of t lioix* voic*os imrxiodiatcly 
a f 1 . t • rAX’’ a r d s , 

Ixis jAx*<*sidoixtial adtlx*t'ss to t la* Ins t itxxt ion ox 
I'I21<*<*tx’ical l-'-rkprinoe»rs, dol i vcx*e^< 1 oxx Oct. 2o, fJolonol 
Ailtljjroxxxxxlxo <lxs<*nwrt**d tnairxly tlio ooorioinics of on^ixxoor- 
iixfi^ I >ro< I xK't ioix- It xv'as t^xxcoxxra jucixxij; to lioar liinx 
X>t' 0 |>lxosy tliat t Im olt*<*f -x'ioal industry AA*ill doxxlxl*', anxi 
|*ossilr»ly oA't^rx t x'olxlo, its | >ro*l nt'tioi x ixx alxoxxt tiftoorx 
yoxvrs' till a*. ''l''lxdAx is tla*- ixx xfxox'ta nt- limitation, Ixow*- 
fsvox*, tlxxxt no i nd xisti’ial xxy xlioaA’a Is ox^oxxx* in tlxo ixi- 
torx^al- Hi* toxa-liotl oxx inox-o coixtroA^oi'sial xnatt-ox* 
'Vv^'litax 3x0 sn^;gostt>d tlmt tlio I^i'itislx mannfactixrox* 
slxonld Ixt* jxx'otox'^txxd from foroi>arrx ooinixotition iix tlxo 
lioxixxi xnai'li^^ot, altlioxx^jlx lio nxodifiod t-lio six^^^ostioxx Iiy 
saying tlxat it wlxoiild only lax for a limitoii x>oi'iod. I-io 
xnado tlio jxrojxo.sition vox-^^ *xttx*aotivo l>y saying;? tlxat if 
tlxo xxiamxf ac tixrx'd ^oods of tlxo v’^alxio of 1 OO xnillioixs 
storliniu? at yxrxssoxxt Ixoiixfsc ixnjxortod into Oroat lix’itain 
Avox*o xxxado lioi'o instoad -wo coxxlxl find omyiloyrrxont 
for B00,000 xix«-*n axx<l tlxiis solx’^o tlxo xxrxoxxxployxxxont 
<|xxostioxx. Ilo <loos xxot j^rxal^o oixi* foroi^^n fi*i<?*nds 
tlioix* ordox-s, Imt xxxox-oly r<*^ar*ds tariffs xxs an economic 
necessity of tlxo nxomoxxt. said tlxat xvlxon a oor- 

jxoration jilacos xxn oi'dox* fox* £50,000 alxroaxl. tlxo clxiof 
snfforox's exxo tlxo xxnomjxloyod , sonxo 500 of>oratHr>x*s 
Ixoingc Icoyit ont of oxnyxloyxxxont for alxoxxt sixe nxoxxtlxs. 
fn orxlor tlxat a conn try may liaA^o a lxig:lx staxxdard of 
liA'inj^ it is rxocossary to Ixavo a liij^lx x*ato of yxrodnetioxx 
y>c>i- axxxxxnxx. In tlxo United l^tatos axxd ixx Oaxxada tlxo 
yoarly oxityxxxt y>or opicrativo i» nearly £000 ; ixx Uxoat 
J^ritain it is only alxont Ixalf tlxis, miio rolativo x^m*- 
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<3lxa,siTx^ jr>o>«?'or’ of t.li.o ihLOxirly iix j^T«ioi“ioa. is noo^ly 

of oxix* OMVjTi. Wo t>l:Lixxlc 'bjtiebi^ eiuj^p^ost^iozx 

of solliri^ j», oox't.a,in fx*a.ct>iorx of a. factory’s o\Tfcjf>n'fc ovor- 
soas at cost j:>x*ico, or ovorx slig^litly loss, is a soxrrx<i orxo. 
ff o slxo-virs Ixow it ixxij^lxt actxxaHy ta-iiig down tlxo oost t-o 
tlxo lioxrio nrxtxrolxasor- lElootrioal u.n«lc»rtals:inL^s nearly 
always st^ll j:>owror vxnits ’ at a rrinclx clxeaf > 01 - rate tlxan 
li^^litinji^ lanits,’ and tlxis j>oliey oan l'>e Jnstifiod. * Xt is 
no easy xnattor ^for one nnannfaot Lxrinja? conn try to 
ooxn]t>t>to Avitli axxotlxer 'wVioi'e 'vrorlcin^ lioxxrs are longer, 
wa^os ax'o low'd*, atx.d 'wlxei’e also lti:3cm-y, oritortainxnont, 
living ar© on a nxvicli lowror i:>laix©. 

lais CJamoron loctixro, d©liv«:?ro<l to tli© XTiiivorsity 
of Xtlclin fc>xx 1 * 1 ^ 1 : i on CXot. 30, II>r- X*’. fVr. 33antixTL^ ^av© a 
liistorical accoxxnt of tli«% rosoax’di tliat x*©solt©d in tl»o 
<1 iscovoi’y of irisiilixx. It ■w'as exactly ©i^^hit years 

la-ovioosly, 01 x Oct, 30, 10i>0, tliiat lio ‘ conoeivod tli© 

tliat, if li© li| 2 fat Lix*©d tix© j>arxcr*©atic dnet and 
allo*vi^©<l tlx© j>ariLC*roas to dof^oixoi-atc^, lio xxxi/g^lit lx© al^l© 
X'O ol>t«,iix fronx tlics < J<^^oxx©x*at©d j>axx©r-€iSJ ?4 an active ©x- 
f****’^*!^ of tlif^ islets r>f X^an^©rlxa.ns . XX o ol>tain©d "por*- 

nrxissioTi to tr-y out tliis i<l©a in tlixx XI>epart.xncnt of 
^^^iy«iolo;^y in tlio XTni v< ^rsi ty of 'X'oronto, axid also 
ol>tain«-;d tlx© services c*f 1 3i*. lies!, w-lxo w*as tlion a 
medicxxl studexxt, for lieljf* in eslinxatixijcf Ixlood sii#.?*i-rs, 
WorJ< was c*oxxxxix.©nced in JVX*x.y 1021, aix^d tlx.© extracts 
froxxx <l<'|;»on©x'xx.te<l panoi'oases Av©r<rx foun<l to lowr©r tlxc 3 
Hlood sxxi^ar an<l to protluc?© clinical Ixcnefit in «!©- 
I>ancx*©atis©d do/:?fji. js^ mr>x*c^ adeejnato sxxj>j|>ly of islet 
o^ctraot "svas fonxxd t<x l>o availalxJ© in tlxe |.>*».ncr€jas©s of 
fc-ctal calves, and frorrx tli€>* xnaterixxl tluxs ol>taiix.ed 
®oxnetlAing: 'wa.s learnt of tlxo solxj.l>ility of tl»o active 
X>^i^oipl©. Tills led to tlx© disco vt'ry of a xnetlxod l->y 
active alcoVxolIc extx*acts coxxl<i l>o olxtained from 
tl»e i>ancrexxsos of xx<lult <iattl©. 

Oo3srTi>srxTXisro , X.>r. l^xxntixxg said tlxat ixx ,1 xxnuai*y 1022 
tlx© pancreatic ©-setraots veer*^ first tx-ied on dialxetxxs 
patients- Tlx© results x?r©re snfYiciexxtly exxcoxxrai^n^ 
to caust^ T*rof- •7- ,T, XX.. iVTacI-eod to ttxrxx a large 
I^^'oportion of liis sttxff to w^orlc on tl»c prolxlems 
tlxe pi lysiologi cal activity of tlxe xxaxxcreatxo ©j«c- 
ti*act. Very soon tlxe i-esults xvere suclx as to at- 

tx*act genox’al attonfioxx, and from tlxat time onw'ards 
i^Atexxsiv© invostvigaf ions on ixxsulin Ixave Ixeen corx- 
<^*^<3t©d all over tlx© "world- X^rof. J3antlng succeeded 
nxany failed, and tixis fact lends Sf^xecial ixxterest 
t-o tlxe concluding woi-ds wliiclx lie xxddressed to Ixis 
audience of studt^nts- “X am a firm Ixelievex* in 
tlxe tlxeory tlxat you o*xn do anytlxiixg tlxat you wislx in 
tixis "vroi'ld, "witlxiix reasoix, if you are jxrcpared to xnalce 
s^orifice, tlxiTxlc axxd "worlc Ixard eixoxxglx axxd Ixxxx-g 
orxo ugh - 

‘ There is no c*l»anoe, no cl<.^»tiny, no fate 
CJan oircxxxrnvent, can Ixinclor or control 
.Tlxe firm resolve of a ci©tex*xxxixx©d soul. 

Oifts coxxnt as nothing- "Will alone is great; 

^11 things give "way hefox*© it soon or late.’ ” 

Tw-rx^x-iTT law, xvlxicsh oxxglxt to operate to tlx© ©n- 
and rexvard of clxomical invostigation, 
frocjuently ©Tcemisos a q|[xxit© contrary effect- Xte- 
mar Icing tlxat olxcamical invention differs in many x*e- 
speerts from, meclianical inventioxx, Mir. IF. M- Oarr, tlxe 
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imxxxediat© past -president of tlxe Society of Olxemical 
Industiry, x-ef ex-rod in Ixis recent presidential address to 
tlxe xxxxsatisfactox-y state of legislation in tixis nrxatter, 
axxd offered tlxe suggestion tlxat clxexnists in various 
csourxtx'ies should endeavour, in some concerted xnannor, 
to ©ncoxxrag© researcli, to xxxaintain a truly xnter- 
xxatioxxal spirit in science, and to soexxr© a just revsrax'cj 
to tlx© inventor* for tli© improvexTXorxt in industry re- 

sxxlting from Ixis invention tlx© roxvard, moreovei*, 

including recognition of tlx© valxx© of researches freely 
pulxlished irx scientific journals. S5uoh prolirxxinar \* 
action should load to arx ixxxproverrxent iix the unifica- 
tioxx of patent laxv and avoi<i the nox?essity fox* much of 
the sc^csrecy -wliich surroixxxds ixmany irnportaxxt xxxanij- 
facturing operations and investigations carried oxxt ixx 
connexcion therewith. Orx one hand, a Ixxrge rxuxnher* 
of olusixxical patent specifications are <lesigrxcs<l to hai 
the field of resx^arelx to otiior w^orlcors, and, on the othei- 
harxd, rxxarxy sucoessfxxl ixxventiorxs yioldirxg la-rg<* 
royalties are l>«.sed oxx tl»© scientific "work of otljers xvh* > 
have xxot soxaght patent jarotectioix. 

IVItx, Ovvaa’s stirraixlixtixag xx<ldrc!>ss -wars ixot <^oxifxnocl 1 < <• 
critioisrxi, ho-wever j ustif i#-xl >1x3, Ixut tliscxxsse*! tlxe "weiic 
of tlxe x'csoaxx'cjlx associations- and rof*>x~x*ed soixxe r*;' 

tlxo xntx.jox* adv'axxoes of chexnistry xxud cliernieal iii- 
dxxstry, naturally "witlx j>ai*t4c5ulxx,r ref c^xvTxcr^ t.t> t.lxo,-,c 
Ixxxscd on x*<>s< 'stxreiies <?ax'x*i©cl oxit iix t li*<».at. 17rit»ain xu n i 
tlio IJrxited teJtxxtos of ^Vrnex'ictx. IVCr. < ^4X,r-r* con<-lix<ies 

and fow' ooruf >€?st*'*nt ju<lg<>»s will disaxgr-ee that 111 

dustrial lexu J«>x*slxij> slioultl he* c^nlrusf.cx J to thosc^ xvli«f 
xxrxclex'stand st^ienoc and axre tlx*'>refore *xl>le fr> judge tin* 
value of an invention ; furtlicr, tlxxxt axmalgaiu rxatic »ti . 
W'lxef her t>f firnxs ox* of tlaeir i*<'.soarclx < lopxxrtnxeni 'i. 
should tax aocorn j>txxxied hy tlxe pi-oviwiorx of efl*e**.t j \ 
sciexxtifio JtxacleT*sl li j > investetl witlx xx <legree < 'T 

influoxxc© in rehxti<xn to c<^>mnxer<-i4xl axxd tirxancifiJ 
a.fTaii*s- AA^itlx IVXi*. 0«,i*r*, and -witlx all scientific* -w-cxi'lc^ m - 
of goodwill, Ave liox^^x thxxt -wlxon tlic? -vrorld is finally 
leasocl fronx tlic* fear of "wai* xx.nd fronx tlxe* fear t^hat our 
civilisatlon xxxay suffer destriacfion through tlxe pc>A\«-i- 
of science, nations -w^ill ccxnxhirxe to 7>x*omot«3 xA'itli 
greater irxteixsity tlxo ohjecits of sciioxxce iix Ixarnossiiijz 
tlx© r<**sourc«3S of the Avoi’ld to tlxe ho t t-o mx c.'.i 1 1 of meie 
Icind - 

Ixsr 1781 there -was pxahlislxed at IVIannhc^im, on hcli»ilf 
of one XXenry Zimnxermanrx, an ac*ooxxrxt of tl»o thii’*! 
voyage (1776 — 177t>) of Oajxt. ^Tarnes Ooolc- ISTot loux'^ 
ago the Alexander Ttrrnhull l-tihraxTy, 'Wellington, 
j>r*©pared and issued a translatioxx of this record, l«>r 
W"hicli w-o l>©lieA»'e JVXiss Tew*sley, of th© library sta^T- 
wras xxxaiixly x'esponsilxlo- IVXxxeh intorosting matter* 
mad© generally availahl© therohy- '55imm©mxanrt’s~; 
narrative in£ox*xns readers that in th© year 1776 tA\ o 
■war-sloops, tlx© old Tie-scfZ'vct'icyrt, and JO>'i4SCio^&ryi » wc'i-c 
heing sent out on txxx exploring expedition, and he 
signed on th© latter as a coxxxxrnon sailor. Sho ha.d 
72 xnen and 12 gxxns aboard, and ixx coxnmand, C'apt.. 
Oharles Olerlc©. “ ITeax-ing,” h© says, as inci*?rcl 

proved to he th© case, that av© sailors -would he ohligcrl 
either to give np, or to destroy, all papers dealing -w-itH 
pxxhlic mat-tex*s, I -fcoolc -the precautio^^i to -write doxvix 
briefly, and in the Oerxnan language, all the princij[>fx.l 
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o'V'^zx't^& ’W'lri.ioljL took j>la,oo- Xti is froxo, t>XLis xxo t>ol3ool«: 
Ckzxd TJay xxij&xxxojry 't1r]L«tt> I cJjfja.'W'ix t*lxo »TaLa.t,esTria,l«,*’ 

Oasr Tliorsda-y- Isst, I^Q'ov. 8, oooojrr'CM.-l tlno oontoneur-jr 
of t-ko cloo.t.li of 'X’fxoxofibs Ko’W'iclc, oolol^irSTtocl fox- liis 
w^ooxioot. illxxs-fcrettiointw of cuoimcbls n.Ki.c.1 lairds. -A. oort^lx- 
ooxxo.'tx’yTmM.ri, lae> xvarfa ■|>ojrxx «.■*> Oiiorrytuxm , oi-tkxxxxx- 
oo. A.x%^. 12, 1TS3, &o.cl dioci a»t. Cl«.tosl:M3»,tdl orx 

I>rov- 3, 1828- HGs-x-ly iix Ixis o«.T-oetr-, xa-ocl 'wlxilwti in. 

txjxjxr’ontioosh.ii:^ a-t INTo-vv^castlt*, llowicslc woonrocl tVxo 
valxxal>lo j;>atT*ontxj^<' of I>3r- Olxax-lort Xlvitt-on, tlxc* xmailxo- 
xxk-atrioian , -wIxomo t-roat^iMo oxx ixxoixsnrat^ion was in 
jxx’o^ross- -A.ft.ei* ’W'or'king in l-*oix<.lon fox- a slxort. tiinxo 
iiow'iolc. x’otxxr'xxecl to I^^iW'csaMtlo- In ITOO a|Tipoare<l 
“ -A. Ooixc^ral Jfciistor>' of C^nacirnfxods ” ; in 1 7 07 t>*o first, 
and in 180/» tli<5 so<;oxxd, x''olxxxxTe of liis “ Jhlistory^ «>f 
f-5x*itisli Hix'ds,” ooixsidox'^-d to i>o liis jxi-erniojr ’worlc. 
Kor It. ,J. 'J"lx<irntoix’s 1-^aniilv liorlxal ” <1814) 

jxrojxxxred t'wo iixxntlx’otl anri llft 3 ,'’-«^ij^lxt en- 
p:T-a'V'infTj 4 oxoxn jxlif y"ixx|^ ^^xlixiits tlx'xx'wix froxxi INTatoro l>y 
Hoixtiox*s<>T> . ULo also t iosi|jrixo< I tlxo woodonts in Itolxort 
I iiooxxifield’s “ ■'-Tlxo l<^txx-xrM-i*'s Itov” (180d). Hcxw-iok 
i*t-ridor*od dist.ixic-t sc^rx’-icit^ to tlio s«'5ior»oo of liis tirr»<3 *i.m 
iiii in tc*T*jxx-«^toi', tlxrovi^srl JL Mf>iT'*itod aixtl facsilo on^a^rfxvixi^s 
1 1 J nst i'ati v'*> of rnan^.* i>raxx<.;lies of rnxtii-i’a! liistory iix tlxo 
\N lid- tdo ditl xxot ixi'ofc'ss to Ixo otliei* tlxtxix an ol>sorvant 
‘-.tiidc^nt, Ixnt iin€3 ox*«.f tsn itvnsliif > wti.s at liis oall. *l'‘o tlxo 
<'..>nntx*j^^ I 5 «.^n tloxrian li<? xvas an H.eCc’'i*oxxx;o 

t < t tlxo liritisii ^3Vlns€3nxxx < Uxtaloj^no of i*rinte’»d Hooks 
will sixoxv tlixi n*xtxix*i> ixrxd xxstonislxing ■v^ax'ioty' of ixis 
illnslx'ativo <3ffx>T*ts. J lis a<‘-ex3ssox*ios, tiaok^roxinds, 
v’lfjjnottos, atxd tfc».il-jf.>ioo<»w l>ox*o oacix a story. 'I'iix^re 
i.-i a jxortoait of Hexvxok Ixy d amos Itanxsay in tlx© 
National Hox*tz*ait <.iallex*y. 

I'nosis of ovij* I’oaders interested iixHx*of. Hone’s artiol© 
11 ^ til© issxio of Hc]pt, 1 <*n ** Tlx© Oerxtonary of Jaxnes H- 
.Xeilson’s 1 nx^x^xxtioix of JETot-Hlast ixx Ix'on i^meltin^,’* 
Axjll l>x? glxxd to know'' tlxat tlxo "West of S^eotland 
Iron xxxxd *Stx?c>l Ixxstitxxtc^ ixas x*eoently ^xxilxlxslxod in 
Uooklot forrxi a slxox't lif«^ of JS3^<?«ilsoxx , coxnjxilod l>y IVfx*. 
'r. H- IViackeixzi©- Ixxolxxded in tlxis Ixookk^t are a 
I»ortrxxit of tlx© invxintor, a rejxrodxxetiorx of tlxo paintinf^ 
t^Jjowdxx^ INeilson, IMaeiixtoslx, "Wilsoix, and tlxeir 
«.jj;exits, nxado after tin.? ^x'eat * lxot-l>last tx*ial ’ at 
I;>linl>xxr^li , axxd soxxxo sketcrlxes sixow'ing tlxe early aj-x^xli- 
eixt.ion of tlxo liot l>last. Id retracts arcj also given of 
N<*ilson’s address at tlx© o^xerxing of tlxe 'W'ox'kTXxexi’s 
3 Tifstitxxtiorx 'wlxiolx lie founded at tlx© Cllasgo'w C3-as 
Works, and lM'©ilson’s ow'n aeooxxnt of tlx© st©i>s fc>y 
wltioli 1x0 wfas lcM,l to Ixis ejxocilx-xxxaking invention. 'X'lie 
latter is ©attracted froixx tlx© x’ejpox-ts of tlx© discxxssion 
wliic-lx took jxlac© oix a jxafier I’ead l>y IVIr. 1-f. IVlartirx 
bi'tor© tlxo Ixxstitxxtion of IVfeolxxxxiical Enginoox*© ixx 
liirtrxingliaxn, On tlx© Oonstrxxotion of Idot Xllast 
<^>3- oixs for Iron IFxxmaces,” tlx© ]pai.>oi'* Ixeing read on 
Aljty 4, 18C55>, and tlx© discxxssion taking jxlac© on 

JxiJy 27. DNTeilson xxnd oxxlxtedly belonged to a clever 
lairiily, and in tlx© Irrief Ixiograi-xlxical sketclx wre ar© 
eiN’orx xv© seo Ixixxx as a man of cjxxiofc, rodeo tiv© xnind, 
^tiii^t in Ixis religioxxs and social dxxties, xxxxassxxzrxixxg 
ai\< I kind, and invarialxly actively interest.ed in tlxo 
of tlxose aroxxnd liiixx. "We are not told -wlxat 
foi'Lxxixe Ixe made or left, l>nt in oonolxiding Ixis inter- 
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©sting review* IVfr. lAIackens&i© remarks r .It rrxay l>e 

estimated tlxat as a resxxlt c>f INTeilson’s invention of tlxe 
Ixot l>last Ixis coxxntry Ixas fcxxxnefited tx> tlxe exetent of 
atxoxxt twelve million jxoxxnds sterlixxg l>or axxmxxn.** 

TjErxi: destrixctive wincls tlxat oocxxrrexi in several 
fxlaces in tlxe so xx tlx -east of liSixgland, indxxdirxg xx jxxxrt of 
l.-.ondon, oxx Oct. 22, liave Ixeen tlxe sixlxjeot of arx 
official inr|xxiry l>y tlxe IVleteoro logical Otlice. Tlxe 
rec|xxest fox* inforxxiatiorx f i‘ox tx {xx’ivatix ixxd i vixixxals met 

witli sxxclx arx xine3C|:>ectt5<J ros| >onse 204 letters and 

2 17 Ixai'ograms liad Ixeoxi x*x>^c;t''i v<3<l xif> to IN <> v I 3 tlxat 

tlxe incjxxiry is still in |~>rogress. It Ixas Ixox^xx ostatx- 
lislx<x<l, Ixov/evex*, tlxat tlxo Hxxrxdon stoi*rxx ti’avolled 
sliglxtly xxast of nortJx on a st raiglxt ixatlx xxf very nax*i'ow 
■wi-dtlx. froxxi near A^ictorixx station to H iglxgato, Ixxrt it 
xvas riirxxixxislxitx^ ixx st5vex*ity l>y tlxe tixxxo it Ixad x*eaclxe<i 
JrCxxston, xxnd no daxrxs.g*’* w^xxs rtxi>x>r*texl xxxxtil a fi'eslx 
XX.CCCSS of enx>rgy toxxk jxloce at Higlxgale. Harogx-anxs 
oxx tlxe storm's jxxxtli slxoAvod a vei*y sxxtlden fall and 
I'ecov^xT•y of jxressxii’x?, anxcxxxixt ing as a rxxlxs to txvo 
or tlxx**'-© XTxillilxax's. I'li© |xlxorxoTnx>na olxserved 'W'ore 
similar* irx c * lx ara.c tor* to tlxose of an -Arxxex’ican tornado, 
Ixxxt altlxorrglx Lite w’-Lrx*! Avas xxf dostrxictivo violence it 
xvas Icj-ss stroixg tlxan tlxat of a fyx>ic*s.l A^morican storm. 
It xvas xxnfortxxrxat o tlxat it occxxrred after xlark, as tlxis 
rxrxa.*!© it irtx jxossilxlo to tx^ll vv*lxotlxor tlxo clxaraotex-istic 
* fxxnrxel cloi.x<l ’ ■ws.s jf>r-esent. Xd vents of a similar 
natxxx*© took i>lxx.ce on tlxe saxxcxo evening at Hroxnley 
(J<.ont), w*li©re a track j-xarallel to tlxat of tlx© Hoixdon 
tornado 'was folio-wed, and near 3oxxt.lx€ucnixton. It 
rrxay l>o rooallexd tlxs.t in 1013 a torrxado occurred on 
nearly tlxe saints date in Soutlx Wales, and resexnlxled 
tlxis oxxo in tlxat its track w'as x’*ery narro-w and -w^as from 
sorrtlx to xxortlx i oxx tlxat occasion also it fxraotically 
died oxrt, only to rea^x^xear far tl rex- xxortlx, and tlxere 
'Was at least onc^ otlxex* outlxreak of tlx© same kind in 
anotlxer i^xart of Oreat Hritairx 

Ji3>c:rr-.A3sr ATioisrs of tlxe |.»reoise concixtixons undex* 'wlxiolx 
a toi*nado arisxss ax*t3 soxno'wlxat sj:>©oirlative, o-wing to 
-went of sxxfliciently detailed ol> sex* vat ions of atmo- 
sjrlxerio structure irx tlxe ixrxxrxxc^diate noiglxlxoxxrliood- It 
is evident tlxat tlxey xlevolojp zxxost often, as did tlxe 
Honcloxx storm, at tlxe discontinxxity txet'woon different 
-wind currexxts, Ixut it is unlikely tlxat tlxo dijfferonces in 
derxsity between tlx© different curr*exxts jxrovide any 
aj>|^>recral>lo i>art of tlxe kinetic energy of tlxe "wlxirl, 
'wlxiclx ixxxxst yxx'esuxnalxly com© fx’om tlxo latent Ixeat set 
free in tlx© conclerxsatioxx of -w-ater va^xeizr ixxto rain. 
A^ocordiixg to tlxis vie'w, tornadoes nxay l>e mor*© 
f recurrent irx A.xxxerioa because of tbe nearer j>x*esence of 
large ai*oas of 'wax'xn sxxa-xvater cafxable of supr^ lying tlxe 
necessary xvater vayxour, axxd not, as Ixas sometimes 
beexx assunresd, beoaxxse of tlxo gi*oater contrasts of 
tem j.>erat xxx*© tlx ore . 

Tm*: H.fcS. coastguxxrd ixatrol 'vessel Afrrrxnra. x*otum.ed 
to ISIew Loixdon, Oorxn., on iSe^xt. 18, after a ten -weeks’ 
cx*uiso in tlxe wat©i*s bot-weexx flreenlaxxd and Habzrador ; 
and soxnrx p»x*elirrxinary ixxfoi'mation as -to tlx© xnaixx 
iresults Ixas been received. IMoi-e tban 2^00 souxxdings 
-wore nxade -witlx tlx© eclxo gear. Tlx© larger yxsjrt of tlx© 
area was foxind to Ixav© a dojxtlx of moi*e tlxan lOOO 
fatlxoms, and 2000 fatlxoms or mox*e *was roxxclxed at 
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-fcJTtc9> Mou.t>Jhioxr*a- dxxcl- C)rz*4^er]Ll«katxcl sitiiolit met 3Ciot> «o wicio 

«b» •w'«fc» Ixa.s «b vei^y- a,l3irux>t> otuter 

XTI:i€> X^4a.lt>T*«.ci ojt* s>j:e>l€, on trlao oli^i-ox* Jhi£L]:i.d» is "wi-clor* 
it is i^onox'tt.lly^ ol:4«nrt>oci , em.cl lxa.s &, x^mci,x'kMi1:>lo -t-voxx^ti. 
in it>, amnninj^ X>arr*a.llol t>o t>>o oo€t>st>, o.-fc a. ciist.ari.oo o£ 
-40 mi Jos, for t-lio j^roator jiart of its IVfox'o 

tixan. 2000 rc-soords of tompiox'atcix'o anci salinit>>' -v^roro 
olitainocl at A;^arioos <iox>tfis at lOl i->osition.s, i»xton.doci. 
foi* tlrro ciyn.amio'al oalcsolation of tlio of tlxo ic’to- 

Ttioariiiig; oiirrortts on. tiio l>a.sis of tli*-* "W'oi'lc of V. 
J3jorl<Tic»s* 'X^xis •w'ill talro a ooxasjcl«,’'X*al:>J<^ timo, tint so 
far as tlxo^?- Ixavo tiooxx o>::amino<i tlxov liavo loti tlio 
otfioors of ttio oxfiociitiori. i-o soxjtit* xxTio3c;x>t'*'*i'-<'’*-^ ooxx- 
olosioirs. ITSTo traoo of a x^v'ax-rxx xx.oi'ttx -f>coin,t 2 : xxntt«’»r- 
oixrront -was fonxxtl iix J3a^^is fc^ti-ait. an<l it is siip:^.?ost«5cl 
ttiat tixo oi-xoxiTicfss of tJxo JNcirtlx W’^at^r is cixxo to ttio 
stia|>o of tJic? t>a.sixx. -c-V Ja>’or ^>f -vratc^r 1 OO xriotx’<>M tlxiolc 
oov<%T‘oci ttxc^ lar^c^r x~**'^'**^" tiio cic^o]f> aroa 'witti “a 

t*>xxxi><>x'atiix'o aliovo noi-rnal-” Tli*^ <le»^of>-t>ottoxxx 

AJV'ator lia<i a toxii^xoratoro of S-O*"^ an<l a salixxit.y of 

34 - 5 . 10 , axAcl, in tlio oy_>iixioxx of f.Jxo Joatlor. l-.ioxxt.- 
CJcixx-innanclox' XI- SxxxitJi, is not fox'rxxoci looal1>r, J^xxt 

Ixas oresXXt slo'vvly' norttixArards froxxx tlio -Antarc-tics 
roj^ions. "VV'a.i-xxx Atlantic? 'watcM* X***-^l' Oafxo 

X'ax'O'wc?!!, xxrxd lcoi>t xv<-%ll ox^or to tlxo Orc'soxx- 

lan<i si<lo ; on tlio I^aJiraclor sitlc? A^ratc^r of lo’W' salirxit-y 
oxctoxiclocJ far soa"W'ards- A.txoxxt 1 OOO txcxj’i^s AVorc>» so<ixx 
off IXislco Island, axxd 200 noar CVvpe Harrison. XJ o 

X>at5lr-ic!c^ ■w'as fonnd scmtlx of Omntxirland SSotxnd. 

j\.rr tlxo I rxtornational CJ^oxif<?ronoo for Hli^tcxyxatlxolop:^/ 
and X 3 oonoxxiic 5 l^ntoxTxolopjf^.- , Ixold irx IXollancl iix 1023 , a 
yxriaco fixrid xvas inariii:iirato< I xxt ttio instanoo of Hrof- 
ISi'ilcsson, Av-lio cioxxtritxxxfiod a s\xl 3 staixtia 1 smxx to it. 
Otlxor c 5 ontrit>xitic»ns woro xrxado an<l sixrxris oolloc^f ocl, so 
tliat tlxo staxxdixxj^ oorrxnxittoo of tlio Ooxxf oronco is xxoav 
atxlo to annotxnoo ttio off or of t-wo jxrisccss of tlxo x-alno 
of 1000 f^wodislx oroAVTiS (al-iont £rimy oarCili, Tlxo yxriarios 
aro to txo aAArardod fcxr tlto Ixost tw'o nxornoirs c?on- 
oorninjj; : <1 ) xnArosti|j;t».tioxxs on rxxst ( t 'rc^dinoa* ) disoasos 
of cjoroals (Avlxc.^at, oats, tiax'lo^'^, axxd r>^o) j cxxxd ( 2 > irx- 
vostig'ations on tlxo rOlo jxlayod txy insoc?ts or otlxc^r 
inA 7 ^fcxrtolxi*atos in tlxo transmission ox- initiation of vims 
disc^as^ XXX yxlants. Ooxnjxotitox-s xrnay^ t>o of an>' nxxtioxx- 
ality, and rxxomoix's (xvlxiolx may t>o in Xln^lislx, Ifrorxolx, 
or Oonxxaxx> xnnst roaotx tlio Sooi'otary tlxo C:?oxn- 

nxittoo on ox* txoforo ilVIay 30 , 1030 - Tlxo aAvards AA»'ill 
l>o annomx-cod, aftox* adjndioation Ixy tAvo Ixoards of 
sjpeoialists of in tornational royxxjitation, dxirinj^ tlxo 
Intorxxational Hotanioal Ooxxforoncso in Oaxnlxrid^o in 
1030 - l«Hill xxar*tioxxlars of tlxo sclxoxxnio may Ixo Ixad on 
ayxjplxcsation to tlxo Socrotary, IVIr- T- A.. Scslxoovors, 
'W'agonitxj^on, Holland- 

Tmei first Hi VOX'S! d^o Hootnro Ixoforo tlxo Olxorrxxoal 
S5ooioty, ontitlod ** HlxysjoaJ OJxonxxstxry in tlxo Scsrvioo of 
HioJoj?y,” Avxll l>o dolivoi'od l>y Hrof- X*’. O. I>oxxnan in 
tlxo xncxootiixi^ Ixall of tlxo Institxxtion of IVfoctlxanioal 
IQn^noors on Tlxnrsday, ISTov. 20, at ^.30 jp>-3w:. Tlxo 
lootxxro is oyxon to tlxo jxxxtxlio, Aivitlxont ticlcot. 

- j\—r IR.. I-.'TIRarcSX, of tlxo TJTxxXA^^rsity of Hi nm ^ 

will dolivor tlxo olovontlx ^troatfoild IVlomorial Hooture 
Ixofdro tlxo Xnstitxxto of Olxonxistry in tlxo X^ootvxro 
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fKToviEiiviii^i^m JlO, 

Tlxoatro, Kind’s Oollog^o, Strand, "W, 0 , 2 , on ITriday, 
ISTov- 10 , at H 3 E*.»«., takinj^ a« Ixis sxxlxjoot, Oontrilxxx- 
tions to tlxo History of Starolrx and its Transformation 
I’rodxxots-’ * Admission Is l>y tiolcot, olxtainalxlo froc^ 
of olxax'^o, frcxm tlxo ro^istrar of tlxo Xnstxtxxto of 
Olxonxistrjj', 30 .Hxxssoll 8 cyxxaro, Hondon, AV. 0 , 1 - 

Xrr Ixas l>oon dooiclod l>y tlxo coxxnoil of tlxo Hx'itish 
Xxxstitxj t.o of Tta<,liolojuy inoorjxoratod Avitlx tlxo l^On t|Kf-*xx 
8 ooioty, to Ixold a syxooial xnootinj^ at tlxo oj>onin#ar of tlji^i 
noAv sossion on lixxos similar to last yoar, Avljon tlifr.. 
inaxx^xxx-al xxrxootin^ of tlxis l>ody Avas ocdolxratod- Oix 

tlxo jxx'c^sont oc^< 5 asion, in addition to tlxo addaross l>v 
Hr. Cl- W- O. KLayo, tlxo y>x*osxdc'Xxt fox* 1028 — 20 , fxajxt^js 
liavo l>C 3 on yxrcxmisod l>y Trof. 'W- H. Hraj^^. Sir T*lxonxjxs 
Horclox*, 3 VI r. 'VV. 8 aixxy>son Tlandlt^y. 3 Mx*. A.. T- 'Waltoix, 
X>x*. Ci^. fmioaror, arxct otlxor distin|j:xxislxocl Avorltors xxx llic^ 
radiolo^ioal A?v-ox'ld. IlVltxst of tlxx>- tixootin|, 5 s Avill Ixo, ’>»*•!< J 
at tlics Cl^oixtral Hall, "W'ostmixxstc''r, axx^i at tlic’j 
tixxxo tl xoro Av-ill Ixo sIxoavxx oxcarrxyxlos of tlxo rxxost rxiOfl^'i-n 
I>sL-ray arxcl xxlliod a|xi 3 aT*at us, Avliic?li AA*iJl in*-:lxx<io Ixi i ( •-: 
Ixy all Hrix.islx fxx'xjis onpca^od in tlxis iixdxxsf x'y . 'l’'Ht- 

i:»rc>c-^oc^<lixxp!:M arci not oyxoxx to tli«) ja^orxc'rxxl fxxilxlio, Ixut 
jxorsoxx jxraoticsally ixxtc?rosl'Od in radic>lo^ic*-al AvorW 
inv'itod to at to nd . Tlxo Hiroc'tor of tli<? Trxstit 
lJ>r- d- IVIxxix-, 32 W^cOlxoc^lc SSt-. r-.c>ndOri , "W . 1 , A?rill 
any iixfoxnxa tion dosirocl. 

iTsr-T'XGxsrixTTsrc! y>urcilxasox*s of y^ixlxliojtxtioxxs of l.lxo IT.s. 
Hixroau of S~%taxxcl«xri Js, sxxoli as ilio rxxcrx*-n^ rjf Jitjfitrtt rt'h ^ 
ol>tainxx.l>Io tlxx’oufzlx tlxo 8 u|xox'iixt €*ncioTxt of .I>oc^xxT»i*‘iit 
'W"aslxixx# 2 :tc>ii- A^'iJl l>o prltrcl to Ixxxv’*' tlx<* ixxfrxx'rxxxxt n »n, 
forAV'ardo<l to xxs K>y **■ cjox-rcssixxTxdt'nt, tlxxxut. t.lxc» Wxif^eM-- 
intoncJc^nt of lJ>oc*xx»xxoxxt« Avill rxcxt cx.c*t*-oj>t c?lxo<y\xos, Injt 
oxxly irx tox'ixxxt-ional xixorx«jy orclc^rs. 

Tmc rovioAvor of “ Tix'xtislx H.airxfxx.ll ’* in ISTA'T’TjmF: r»f 
IN'ov- 3 , yx- €>T 8 , sxx| 5 ^osto<l tliat- IVlr- !-•- C "V\'. lionfxoitif* ’.'S 
artiolo on tlxo snoAV'f ax.ll of tlxo Ixxxlf -oc?ixtury from 187 «» 
to 102 s Avas ins 3 >ii:*od Ixy tlxo Ixoax-^y sno-wfaxll in tlui 
sontlx of ICnf^lancl last Crixristrxxas- jVIr. Roxxavriitu 
Avritos to c?orroot tlxis inxfxrossion. His artiolo wit*-. 
acitxxally in tyjxcxsciriyxt last J> 5 'oA’^oml>or, and tlxo rt'ft-r- 
0 x 100 to tlxo C ’lAristmas snoAvstox*m Avas added aftc-r- 
Avarxls- 

A.m»x-TOA.TTOa«s aro invitod for tlxo folloAvixx^ ayxjxoiaxt- 

xnoxxts, on or Ixoforo tlxo tiatos xnontionod r A c? 1 xotix ieaxl 

assistant in tlxo Ixio-olxom ioal Tixlxoratory of tlxo C^orix^jAil 

Hosjpxtal, Hix'ininfaclxam. 'Tlxo Houso Clovcsrxxox*, Oorxeia,l 

Hosyxital, Hirrnini^lxam. <:N'ov- 13 ). Tavo assisi fxTit 

insyxoofcors of w^oiglxts and nxoasnx'os nndor tlxo 15 omorH«-t 

Ootxnty Oourxoil Tlxo Olorlc of tlxo 8 om.orsot CT’oiinty 

Ooxxnoxl, Honlovard, Woston-snyxor-IMaro (ISTov. I*^)- 
A. tomyxoraiy toc?lxnioal assistant on farm oooxxonxios 
xxndor tlxo Hoard of A|^rioxxltxjix*o for Hootlancl — 'Hit* 
Soorotary, Hoard of Ajg^rioxxltxxro for ffltootland, 

8 troot, ISdinlxnTi^lx (INov. 1 S>. A senior assistant la 
tlxo cxlxomical dojpairtmont of tlxo "West of fiool-laixa 

A^ricnltnral Oollogpo ^Tlxo 8 ocrotary, West of Sootlaacl 

AiBCxlonltxxral Oolloggo, O Hl 3 d>ljswood 8 <^naz*o, 01 ^^!r<^^ 
< 3 SIov. lfS>- A lootxxror in mocslxanioal onfifinoorinj^ «'*■ 
tlxo Ak.ston T'oolxnicsal Oollo g o - — —• r Tlxo OJxiof ISdxxont.ioa 
Oificor, Hiraxing^lxam (ISTov. m>- Ajn asexiata^xt at. tno 
Ho-w Toxnjxoratnro Hrosoaxuslx Statiodn, Oaa 5 nl>ridg:o, wit 1 
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lc3c»owl©<3lfg« of fibXKj. biology, foir woi-lc in. oon- 

noacion t>lxo j>*'0^ox*v«fc.'t>ioant of fartiif si.ncl v'o^O'beklalost 

^TETHo ^nprt&irintx^nclont;, X^ow ’T'oaxkj>oj»«-t.iULro IF^esiostr-olx 

iS<t'£i't>ion» CJJfibTnlbiriiXgfO (XSTov. IT), ^ l4r»ot>orojr in eloo* 

l-j'iott.! €n]tci m.ool:i«».rrioal ota-^inooi-itij^ ett. fljicji Oollofaro, 

^3-veio.<Xoxi 'T'Jb.cs X^rirxoi ’XTiiro Oollof^o, f^'wrintlorx <^ov, 

IT), A, j^soarcilx nrntler* t/l»o Ha^fot^jr inii AXirxoR 

F5*o;rtoa resit .13e>«.n4 fttac* AAroric in <5onnoTK:i<3n AvitH Aviro »'oi:>o« 

n«o<l in ooal anino« TXia lLTzjrl«3r-f^e>OT*C3t.aT'>r for IVfirtoa, 

lS(^'fc«-l>H^»l^n>on1:- I3jr*«.ncslA, !IVXino« Xr>oi>«.i*t.Tnonf., XJ>oje».n 
Sfanloy fcSfre'iO’t, fe3.AA^,l (ISIoa^, lO). An a,«64ifc3l.ant. Iocs- 
l.iit-«r iTt riairy lAns>>evn<iry in flio <lof'>«AT*t>monf of 

f^.jc 4 t*tonlt.AiT*o of t>lto XJnive>jr«it;y of J,.ooels ’’Plto X“tesf»iw.f r‘4Sfc,r, 

•^rito XJnivonsify, X,.ooels (islov-. ID). An aj^rionl 

tlio- JtCirfcon Ajirriotilf oral In«fifvit>o 

"I'Ik' l-*rinoi f >al , TCirton A-^arrionlt-nra.l tit.c*, Klirfon, 

iir. l^o«ton, I--ine3gt. {I^Toa^. 20). An aM!=»isfan<. fe> flio jAiil>lic 

.niitvlywl:* of flto <_^ity of IVTar^e-tlje^Mt^e*!- '^Plio IVTotlio-al 

<>f1fi<M*r of Xf I tlx , 1 IVIoxxrxt Ktr-root.. lVl«.ncslxoisfojr < I>€>o, 1 ). 


A jalxyssiolo^iati, esy^tiolofg-isit.^ ebnei a.rx on'tome>lojg;i8't> cbt 
-tilxo X^O’t.lxetm«'to<i X?3’x:]pe(rimorx‘fcal Ht+Afioix, for* roaoaroli on 

Ariim» ciisoasos of jpl**.Txt>ss 'I’lxo tSocT^fetry* Xtot-lnCbmsficsKi 

XSacptorimorffcal £$t^£bfioxx, Ha-rjponciorx ( JTatn, 31 >, An 
n^ron ornis«f> xixxelor t-lies II>ii'oof.oi* of XnAros-fij^afiontt 

of •Llxo A-xx«fcra,lia,n 'X'olxaesco lTXAre»*<t>i^«bt.i<>n T.. ^ 

IMTcXIlotij^all, IX-ooxn 32 I, Axj»fra1ia l-toxxjso, St-rancl, W.O,2. 
An inAr€5«t-i^M,-toi* on alxirnirvinm foxtneiing:, nnelor flno 

IXritiiHlx JSTon-Tf'orx’oxxs ]!VTesfal« XXcsMesxAreslx A»socia>i:.ion 

Tlxo XXiroofor, JXrifi^lx T^oix -X‘''oT'jr-oxxw ATofculs XXoso«.x’olrx 
A»«ocii«bi:>ioxt, T1 ’X^oniftlo X-Xoait* l^i j-nxing^ixatn, 

T^jK.nA'X'XTTvi. IVlx-. Xv^. SrooniAi'a-j^an, x'oforx-in^ fco Ixis 

lottor onfit.locl “ I..on^ WaA-o 1-i.aclio XX/oesoytt-ioxx axxcX 
AfnioRytlx^srio Ossoxxo ’* in X*4‘^’T*xjrrtxe of Oof. 2T, x>. O'l-O, 
iixfomx« xxR flxat. AvXxilo e*o rroof irxjar flxc:? j^xroof Ito ov^or- 
loolcoel a mieit-alto on 6-4:0, noar- flte* Xxoffonct of col. 2. 
Tito fipcxxrts for esoi'rolaf ion f^iAroxx fliox'o iat X-TT Jr 0-23 ; 
if slxoxiUl fcto l-TT/2 Jr 0-023, fliaf is?, O-SH =fc 0-023. 


Our* Ast:x‘onoxni<ial Oolumn. 


Pa A^ i jxjA’i-i C’etMJB'r. I-Xe^rr Rt^ixxnxxxf 1 1 , of fito Isloxtijac- 

lIiI C> fc>t-ie’*rA^af ory , annoiancsow fliaf lie inxxclo a oarofxal 
Li*oli Ity I *lte>t.o| 5 X-xt jcxlty for Taylor’« etorxxof oxx fAvo 
rV»l >4 Avitlioixf t-;n<soo««» wltioli j.^r<x\ixx<l fox* xx]{X|xro- 

t>'>iit>TX l-ltaf fl»i>4^ C'oxttof iw f*>lloAx^in^ flxx> oacaTn]|xlo of flxct 
X. «*onjof of 3i6i<*la ; if aa-xII Ixo rorx toxnt>«^rocl flxai- 
i-la’« ootnof eli A’ itlt'scl ixxl-o I-aa-^o j'>ortion« in 164-6; flxt*- 
tt fxtx'tionw wc-ro aj£*rniTX M«^e»n wise >-oai-« lafcor, Ittxf fitoxx 
e*e>xr>|»iofoI> Taylor’n ootxiof lilc<3Avi«o <liA^ielo<l 
<> twt> |>orti<>txa; in lltl**. Xf AA-a^^i too l>*f<lly j>l€xc-o<i in 
ir2 t-o niiitco oVxMor A'^af ion jjowfs i l.>1o, ft lc>olc« aia fltottjrlt j 
v-i-^iojx int-o f AA*o noxAX'ly oeiixal i ><> rf i oxxjrt i« foo ^roaf a I 
on a coxxxof'M conwf i t xxf ion for it ftx «uT*A»-ivo ionis^ aM j 
\ !s-iil*lo ol»J<^e*f. XX oAA-oA’'or, if iw fe'to oarly yot. fo f^ix'-o 
» Kopc', a.'st tlto ooTJxot- is approaoltin^jf flxo oarflt, and 
■^f> f-oitiinj^ ixxfo a Itoffcox* j>osifioxx in tXxo morning sWy, 

'Puj: >isi rx> JVItcttjkoixs. l**x*t>f, l-fax-low Khaploy, in 

itrt'drcl ^X'** xSIo. T4, X'OTxiixx<l« <>1>- 

i latf t-Ijo xxtaacinxxixxx of tliis rXioaa'oi* is <lno i»x 
♦ r* 1 txn<l 1 032 ; 1 x€a aslcs for lxalf-l*otir esoxitxt.M exf rxxe^fexox^ 

» ^ >c otx.tsl* ni^;yltf, from lMe>A»". lO t-o IT, af as xnany 

jojt>ris jxs yxossilxlt' ; if fHiw is doxxo oao.lt yoar tixxfil 
II' TOit A iTtttixn is past, it- w-lll ^^ia'o itsofni iixfox-nAO.fioix 
n til*'- cli«t riltxif ittxx of <lx*ftsity oix oaoli side^ of tXie* 
tRAiiriiim. XXo also aslcs for esalcxtlaf ioxxs fo Ixs xxxado 
^ to t p<>rf \irt>af ions of flio* sw-arm since% 1600 ; if 

ill l>t' rox rtortxl.toi'od fliaf in J SOO, X>rw. X><>AAnx.inja: and 
ofaiwtxtn Hf<fixoy caloxxlafod flxaf flic aesfcion of .Jttpit-cr 
► on hi ca.xxso fltes danso jxarf e*f flio sAw*amt fo xxtisa flxo 
ni-t-li ; fltis ATras in facf A^arifiod, l>xxfc flioir pradiefion 
^.>xsi pixl>li«laod foo lafa fe^ Avarn flxo pxxlxlio, so flxaf jacraaf 
li.'^tijtpoixxf monf and o.onsidoralxla disfrnsf of astro- 
tc»iiiic-al I tx'cclicf ions rcfsixlfc-sd. 

'FIk'ij-o t« a special dilXioxtlfy in atjiclx prodiefions ; flxo 
>«-ri<»<lv 4 of flto oax*flx and mofoors xxof Ixoixxi^ escacfly 
•tiimMf’sxxMxiralxlo, aato xnoaf e^aclx fixno a portion of fixe 
flxaf Ixaa not xnof flic csarflx Ixcforo, sex fliaf Are 
liavo to j^ix-css its position, jonxidetd l>y otxr lcne> wle^tl^o of 
Uu-s pof^ifions of oflxoi* portions of fixe sxx'^arxxx at a 
[ioitKj^joralxl© distance axray froxn it, 

l3rMrxjit‘»Aj«ycnBBS exisr jroiP-xri73Ea, ^PteAr. T. K, Pt. X^lxillips 

g>okc oxx tlxis snX>Jeot at tXxe Oetol>er nxeetingc of fixe 
J A.»tronomical Association, 3kPr, 13 . 3kP- JPeelt 

ot>s<>rve><i a ofurious marlcin^ soxxtlx of fixe sovxtlx tropical 
ooit, ojxrly in A\x|^ouBt, Tins eacpelled a nxfxnlxer of small 
larit wytots tVxat traArelledL at a {^reat speed, in tlxe eiirec- 
itxcreasini^ lonmtncXe. Tlxey f^ave a rotation 
I>erioci of © lx. jEJ^xn,, wlnelx is tlite gpreatest exrer xocordedL, 
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'"Plxcy Averc carefully Avafoltctl tx« tlxt^y ai>proaclied tlxe 
<LJroaf T“tcd ^pot, Tito xrtajoi-ify of tlx'em Averet el< 3 fJ< 5 ctod 
ixxfo a cAxi-vetcl patlx Avlxiclx Avexxt ronnd tltc S^ftot on fixe 
xtorflx side*. As tlxoy itassettl tlie xxarroAv ^tassxxii^o 
ItotAvcMxn fltet SSitot and tlio ocioatorial Ixdt, tlxety AA'-ore 
drawxx out into tdonj^afed etA^^als, sn^^acesf ixx^^ a "strong 
«!ixx*x-oxxt fliroof^lx tlto xxarroAvs. TPHoy AA'*ore followed 
fe_>r a wlxox-t distance after tHis and tlien meltesei axA-ay, 
A few etf tlte spots liar.ax*d<*<l tJte cl i reset patlx across tHe 
Ited JSjtot, Ixxxt tliey stxfferesd fox* tit oix- fexnerity, as tlxey 
woi-e'- lost to si^Jit axxd xxov'er re^Mppoared. ]Mr. P*eoJsc’*s 
ox-i«inal ixtai'lcinja: also jtrodxxced a re^iorx of ii’regrxilar 
clistnrlxa-xxese, AA^lxieh. tx-aA-^elled , tlxoxxi^lx xnxiclx xxxexre 
sloAvly, i»x tlxe oixposite** diree*tion, tlxat of dinxixxJslxin^ 
lon«itixcle. 

ISetAvs of tlte <listvn*l>anc<^ aa'-ss seixt l>y cattle to lJ>r. 
\-Vri^lxf, axtcl it is Ixojxod tJxat Ite may liave otxtainexd 
soxne plxotojExx-apIxs of tlxo jxixenoxiiexxa ixx lig^Hf of diffe-^ront 
AA’^aA’^e-lenKtlxs ; sxxclx pliotoprrajtlis griA/'O ixxforrxxation on 
tlxe redatiA^o Ixoijxl'ts of marltin^s. 1-t. A.. Tx'cxctor vised 
to excjxlain xiia.x-li;iix^s AA^itlx a loxij^ rextatiorx period as 
ttavixxjc: coxrie fx'oxn a g;reat deptlx, w^litj-re tlte rotational 
speed Avas loss, so tlxat tlxey la^^eel Ixelxind on reaclxin^j 
tlxe stJtrfaoe. 


Tjjtc tJxvTi:.A.Tr P»TaTceA..jL.x:. ox!* 30, ^IVlr. AV, fT, 

X>enxxixxj 2 C Avx-itos : TJxis ol>joct passed ovei- tlxe nortlx 

of JhZxx^lantl, its I vvrxtixxoxxs fli|jrltt IxejEJrinxvinia: OA^er IPawiclc, 
tlxe-n pawsinfT exA-'or I^ortlxixxxi Ixorland ixx xx direction to 
e^ast h>y sovxtlx ; it. ccxxxti noed its ccxvxrso far oxxt over tlxe 
l^ortlx Hea to tlte rejiciorx of tlxe i:>og:pfei* Kanlc. JVtxont 
severxty accoxxxxts of tlxe fxi'<'<t>alPs apjxearaxxoe were 
reoeiA^'oei, aixd fronx tlxe txost of tlxese tlxe ofctject appears 
to IxaA'e Ixad a lieip^lxt of fx'om alxovit 60 to 23L nxiles 
alongc «* patlx exf alxoxxt 160 xxxiles, wlxJolx it tx’avei*sed at 
a A’^efocity of alxoixt 16 xniles j>er secon<l. THe radiaxxt 
point Avas at 220® -h- 16®, near tlxe stvar Zeta in Tlootes, 
Avliicli Avas altovifc 16® aHove tHe lioriason a feAv dojari^es 
xxortH of west at tlxe time of tlxe meteor's appearance. 
THe liisfHt it gig^ave stai’tled some of tHe many oHservera 
in Y^orlcslxix'c^, Xlvxx'Ham, and otHer no rt Hern oovxnties. 
J*^ro detonation Avas Heard, Hnt it appeara Hij^lily 
proHaHle tlxat tlxe oHject fell into tHe sea. l!^any 
persorxs allixde to tlxe lireHall as apixearirx^ to fee c^nite 
loAV in tHe air, several estimates of tHe Hei^Ht feeing 
60 yax*ds, lOO yards, and. lOO feet. Two of tlxe ofeservors 
state tlxat tlxey distinctly Heard, a * .'B^kzIxx^ * noise 
tHe ofeieot passed. IBr-rors of tHis Icincf are often 
made. However, fey persons wHo laclfe: experience in 
ofeservin^ sncH pHonomona,*’* 
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A OjEfixiisriss®: :F*jBt»isoo ojb* T^^asrcs' A. »€>oo»x<i 

fr^»oo froxrx J^ooxx XZill I^-udcUxi^t; IVI oxxo.stioi'y 

rxoo^ 01x*ixjL|^ Uucb Olx^in. in. ]ETc>n«L<n I*rovin.oc3 Fk^ls l3c»<?»n 
a.ocinix*e><i l:>y tlio !^*l!ns«»'UKxn of *t>FiO UTnivore^it-y of X^oxxneiyl- 
-v^eLni^, ctncl i*a clo»ojril>ocl. "Hy J^fisa IHfolon fiS- IFoma-ld in 
t^Fio J\il^ 'htrS&tJi.’Trt, ^ o-hvr'm.^x.Z^ vol - 1 IN'o. S. Xt> oomoa fx^m 

t^iio •wctll 'w^lxicFx f^oocl tlxo ±ix*ati frosoo in t>lio xnona.«fcoxy* 
and ia nocLX'ly "l^ox-foo-fc, slxo^wing: facroa.'t-oi’ ixxt:.onait.y of 
coloxjLX* eLnd |^x*oarfcox- m*a,asivoTxo«a tFniXi 'fclxc^ fii*st> in 
oont>i-a>l !i3x:iclcilxa. Xt. ia oi^i jt;*.T>on foot> in lioi^htv 

j^xcf ■fc'W'on.ty -nixxo foo-t lon^. In cl<'-aij 2 rn xXio aXylo^ is 
XlieL't' of tlxo 'X'’4Ei.n]^ ciynefcaty. TFio oe>nt>T*o ia ooon 3 f>io<i 
l:>y a, Fixijgo fig^nr-o of ISalcyamnTxi 13ncJriJna aoat.ocl o*x flno 
lotos tnr'ono- Orx oaoFi aido is a 1 xxi|j:o JXodliisattva 
sitting- IGxxr'ojxoan faslxioxx tumod * tFi r't^-<’£oax'toT*s ’ 
to^wreij^cis tlxo iXtitidJ-ja. In tlic' foT*ogr*ooxxd liot^woon tl»o 
Unddlxa and tlxo Hociliisattva oxi oaolx »ido ax-o t'wo 
gracsofxxl Hodiiisattvixs. Anotlior l^odFiisattv^a luolciixxg 
a Ij'O'wI and jxoxxiogx'axxato, and a oliild ■v^'■o^sllil:>J■»oI-, 
C5omj>loto a gx*oxx|^ -wliic'ix is svn*x*oxine lod t>y a nnxnlxox' 
of militax-y-looFcing figi*x*os irx ai'ixioiJi' and joxv'olr-y, 
|:>x-oX>al>ly clovas. In ooloiir tlio -wlxolo is ixxagnifioont - 
Tlio x:>ainting ajxfx^ars tx> Tjolong to a oonvoxxtion of 
gx'oxxi-oixg ^^Hioli Ixooamo tr-aditionally ostal>lisHo<l in 
sooli^txix-o and yxaintiixg oar-ly in tiics T’ang dyxxasty, 
x'€f»jpx*osonting tinio IXxxddlia 'W'itii t'W'o attoixdarxt Uod- 
Ixisattvas, and a Ixost of otFxor adox'ixxg l^oixigs. 
-A-ltlrxoxxglx voxy fow oai’ly OViiixoso fx-osooos e'-acist to-day, 
it is x*ooox*<iod tiiat ojtxox'xxxoxxs nxnxilxoxs of tJxoxn A^v^oro 
jxaixitod dxxT*ing tHo T’ang x>oi*io<l axxd oax'lior*. I^r-oix- 
aX>l;y^ tlxoy av<»x*<? <l<’Jstx*oyo<l ixx tlio x-isizxg agaixxst 
foroign x*oligions ixx tHo ixixxtii axxd t<fc*ntlx o<?‘Xxttxx’ios. 


AD>r -AsKTX-TAJsr £5!a:'WTXOT>>3' i3sr AaxifeKXJK. An aoooixnt of 

tfjo x'ooant oxcoavation of a oavo at iVTontax-xlit (Ar-i^go), 
IcxxoAfvn as tlio * Tx'oxi V'iolot,* F>y Ida "V'aiilaxzt-Ooxxtxxx'ie-r 
’I''xoat axxd I*axxl ‘Vaillant-OontoxTiox', is given in 
vol. 38, JNTos. 3-4. ^ TFxe oave xvas 
fix'st idexxtified as an ax'oFia3o logical station sozxxe tAvoxxty 
ox* xxxoxre yeaxTS ago, -wlxen a sixjxexrf icial e.xcaxninatix>n 
Ixx'oxiglxt to ligFxt neo lit Ijio remaixxs- t^lxortly after*, 
fxxrtlxeT* evidences of occn|xation Avcx-e fovind, as Avell 
as a fragment of tFxe jxelvis of a clxild, tlxoxiglx in tlie 
interval a coxxsideral>le x:|xxantity of oaA'^o eartli xvas 
removed X>y tlxe xxeasaxxti-y for* xxse as fertiliser*. fcjyste- 
nxatic excoavation xvas Izegnix in 1026, axxcl Ixas t>een 
oontinned regxxlax-ly sixxce tlxexx- It Ixas l>eon cax'ried 
tlrr-onglr a series of five stz'atifications doAvix to Ixed- 
I'oclac:- Of tlxese, tlxe foxxrtlx is IVIagdalenian, xvlxile tlxe 
sooond, imxxxediately Ixelo'w tlxe distxxrtxed area, is 
A-zilian. nixe conformation of tlie cave is jxecnliar. 
A jxlatfoxmx or sill is snoceeded Ixy an alixxost vertical 
dron, malsiing tlxe remoter jxart of tlxe cave an almost 
Av-eii-lilce slxaft. -Hy Aa&iliarx tixnes, tliis liad Ixeen 
X practically oomx^letely filled in and x^rovided a floor 
of Ciorxsidoralxle area, exctendixxg Ixczxeatlx tlxe Avlxole 
vaxxlt. Tavo internxents Avere foxand Avlxiclx xxn- 
ci^xxestioxxalxly l:>elonge<J to A.zilian times and iiad not 
Txeexx introdxxced later ixxlxxxmation. In one tlxe 

rexxxaixxs Avero x>ractxcally comxxlete, Ixxxt tlxe otlxor Ixad 
l>een dist-xrrlxed eitlxex* l>y animals or man, and oxxly 
a slctxll cax>^ clavicle, and a feAv otlier Ibones rexxiainod. 
It is coxxolnded tlxat ttie cave Avas xxsed occasionally 
ratlxer tlxan as a x^laoe of regxxlar occvxx>ei'tion in late 
!Sdagdaleniarx tixrxes, and sixxxilax*ly in early Ascilian 
times, Ixxxt tlxat gradxatally it caxxxe to Ixe regularly 
oocnx>ifcxd, even after it Ixad Ixeon used for sex>ulolxral 
X>uri>oses. “Tlxe Ixuman remains are oomx>ara1>le Avitlx 
tixose of IMas d*Aasil, Of not, and !AIxxgexn. ntxe dis- 
covery of jpGt>lLyl*^ slxoAving traces of colour related tlie 
site to tlxe loAx-or of I^ietto’ipi sites at IMas d*Azil, Avlxiolx 
is only a fevir Icilometres aAvay. 

ISTo. »OSO, Vox-, 122 J 


VxTAiwrnsa^ Ooasr'rJBaisra? or* ^XnArestigatioxxs lx«^vo 

l>een made to determine a satisfactoxTy standard for 
. Ixerilxeri-x^J^venting rices (E3- 13. "Veddar and It. T. 

iTeliciano, 3S>. ZNTo rice of 

tlxe series examined x^rodtxoed x^olynexxritis Avlxen fc<i 
to x^igeons, tlxat GO cent or more of tlxt- 

exctemal layers of tlxe grain Avere x^resent- 'I'lxe jxro- 
jxortion of tlxese recxuisito layers Avas determined AvitJx 
reasonalxle accxxracy l>y simpple insx>oction after staixi- 
ing Avitlx drams’ iodine solxxtion. ITor x>racticai x*ixi-- 
X>oses, Ixunxan ^ IxeiHLlxeri can also Ixe x^reven ted l>y 
selecting xrice in tliis rnarxnex*, tlxoxxglx it cannot 1>«> 
reoonxrrxended as a legal standax-d . It is s^xggesf^•^^ 
tlxat races l>e classified as Jxiglxly-, medium-, or under- 
milled according as tlxey retain O to 20, 21 to 40, axxd 
GO to lOO x^^** cent of tlxe exctemal layers- I’ronx ttm 
cHemical side, 1-28 x>®^ cent fat is tlxe txest singles incl« 3 ?c 
for a l>eril>€^x*i-x>revexxting rice. 0*62 fxor ccxxt 
jxlxox-xxs x>ento3ticle is fair, 1-OG f.yc^M' cent aslx is i>or»r, 
Avlxile atmido-Txitx*ogexrx is useless for tHe jxurjxose. \ ,A 
definite clxexxxxcal ixxdext is x>rox>osexl for xise as a stikit- 
clard for >>ex'il>ex''i-x>x’t.>veTxtiixg x*ioe. INo rice x'^<^^^*=5essif 
tlxese rex I XX irenxexx ts ‘ i;>ig<-<»xx«, 

and as are xnxxclx mxxrx^ susoe|;>ti Ixles to tlxe dxA^if'i- 

ency of anti -nexxri tie vitanxixx tlxan is rrxa.n. t-ltis statx<ln r.-i 
Avill not oxxly i:>x*otect xnarx, Ixxxt Avill also < * i* 

rrxax'gin of safet 3 ^. 'l''liis factor of safety* is rxecess^t r\'» 
as tlxx3 vitarrxin contexxt xxxay l>e x*odxx*^eVl l>y dotVetiv'** 
storage or i>r«.xi>aratioxx for foo<l- lS:?cf xex'inxexxf s vvitli 
ixxsect-ixxfectecl x*icos ixxdicxate tlxe |:>x*oh>ixl>ili ty tlxat t h«^- 
loss of vitanxin dtxx*ing loxxg sfox**xge of ixudei*zi li I t''<i 
rice is oaxxsed tlxfii dx>ixre'idxx.t ioxx of ixxsx^ots tlxs.t 

tlxe e?ctcrnal layx5x*s of tlxe gx-ain. 


fcioUNTXX -X»XX 0 X>XTC 5 ‘r 3 02 Sr TJSr I 3 <_>C>XC-X.iOJEC. I-XX tlxe JunUi- 

^ J\cf cynt/tlt/ , Augxxst 1028, IVTi*, .1. V. 

I^oarx-naxx lias an ixxteresting coxmnunicxxtion on i 
sixlxject. I’or xmany years various Avri-tors 

claimed tlxat certain '^JPsocox>tox‘a or Ixoolc-lxoo xxro 

oax>c»l>ln of fxroduoxxxg an au<lil>lo tlclcing nolsc-t (t/io 
* deatlx Avatclx * >, Otlxors Ixave denied tlxe cxn>al>ility 
of soxxnd yxrodxxctiorx l>y suclx nxinut<3 fragile ixxw<'c*ts. 
IVIr. T^eaxixiaxx, IxoAVOA-'or, ixas Ixeen alxlo to dcnrxoixst 
tlxat tlxe sjxecies fDZot.'HilZcM^ is alxle tx> xxxxxUo 

audilxle sounds l>y tajxjxixxg a sliglxtly tlxiclcenecl 
near tlxe ajpo:ic of tlxe ventx*al side of tlxe al>cl<>xi»<*ii, 
agaixxst tlxe sulxstratum ufxon Avlxicli tlxe ixxsc’'<-t i.^ 
relating- Tlxe sound is xxxost distinct Avlion tlxo creattii-e^ 
is -fxlaoed ui>cxn x^ajxer, nxore varialxlo avIxoxx it is on 
cardlxoard or Avood, and xxon-audilxle on glass. I’lio 
sound -jproduotion ajpxjpeaxrs to l>e confined to tlxo fonxixlo, 
and is coxxsidered to Vxe a mating call. In cei't-ain 

otlier I*socids tlxe ixxnor suxfaoe of eaolx Ixixx^l <*ox;» 
Ixeaxrs a scale-covered SAvellixxg Avlxiolx^ in soxxxe 
Ixas a kind of tymjpanum or jpresumed xroso r * xxf or 
situated Just txelxind it. It is suggested tlxat tlio-^o 
organs are also for sound -production, and tlxat. tne 
sound is rxxade Ixy tlx«^ scaled SAvellings of tlx*** two 
legs Ixeing arxxlxlxed togetlxer. Tlxese organs an-' inoro 
largely devolopNsd in tlxe males, and tlxe liypotlxci-.iM oi 
tlxeir sound -producing function is, at present, con- 
Jeotxxral. 


S*-3C6rAr XlooriRtr-— 


33X-OOP 'V'.AJSoxTX-.AJBt IS'i^^srx'EUkai oar 
Tfcxe spiny dogflslx, czccrnIKJVitcxs-, is ooxnmotx on 

tlxe coasts of '^xe !Orit»lx Islets, and is not infreciixontty 
used ixxstead of tlxe common dogflslx for class 
TJntil noAv, no adeej^xxate description of tlxe t>ioo 


^ ^ ^ ^ ^ » IBH > ■ ■ e l>l 00 Cl 

system Ixas l>een availal>le, and tlxe accMX^unt given 
0 * 3 C>onoglxue and iRfiss Alxlxott X^*’^*****- 

vol. Gfl, pt- 3 , liTo, 38 j 13331 AfirtH lxe ippecially Aveloom^ 
by xxniversity teaobers. *aplxe autt»c»*» , 3 tod tlxe va»o 
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fii^i^stieMacaL of fi^itei 4cL<t3*jg;jSL3l::k. 013.0 o^ 'fcl3o 3i3oet> oT!i]33il3z%ro 
oxiLci locusts fsoooi^Iiood of cu3^ JSl«bszzaL01t>3rei,i3o£i. so fcbzr 
dl.osoiTil>c»cl* ' Ti:Thio |>x*osoi3oo of faAx. ,ooi3i^lOt>o l>ir8.i3oliis,l 
oxofios l>0tiW00]3 tj30 cioxocbl CMxd xrox3t>i*Cbl cbojrbae irk ffio 
03*il>r3r^0^ «ts 1*3 1>I30 o*xxl3X7^o of «l.l t>l3o li.i|g:l3ox* -v^ox^ol^rof o 
a.x3<l. -tlioir ootoxo or less oo*xii>Iet>e xot>erk.'t>ioi3 io. 
-felie Cixlolt^> so^^esf tv]3ab1> flio liij^li-or 'V'oirtol^xra.f.a. IrjiiaucL s. 
reo3ot.o orxoestioxr tjl3e l>r'o.]3GJtxisul Git:*Gola,t>ioiX 3 of 'W'l 3 io 3 tx is 
mosf no«jr-iv io livirjtgf fozrros fey ffee i>eo.- 

-t>sji.ofelcl sels.oliis3xs.. 'i'Jrxe ouiffeo.!^ Ixovo ii3t»e**j>r‘e't>ecl 
file feloo<i sysfexo iix ffee li^fef of i-eoeo.t> oxofexyolofcios.! 
woi*l«:, a.r»<5L jlhte.ve suL^j^^osfoci. s. ■torxoiriolog^y foi- sokoo of 
t-fee vessels v^feicfe is xooro sui-fofele sxxd ixseful in. com- 
X>s***i*3J?r file Gox3ciif ioxxs in Xillssiiiofeirsjtxolis -wifli fliose in. 
offeer- socA vo*'t>efei*a.fo ^roxi^s. Tine is o 

x’-slxiofelc^ eoxcA. xxaxicfe-zxoocied ooixfT*ifeuif ioo. fo flio oorxx- 
l>a.r&fivo a-xia-foioy of ffe© vex^&efejr*«tt,o felood sysfom. 

l^j=i:xx..i**x»i>irjE: 'Tja.xnMrArr'OOiHis- s, jxsv^ox* oxx ffee 

T'l’ems.f odes of X*feilix>f>ii3e fisli» fr-o^^s, feix'dsjp, ixxxd fes.fs, 
3M- A. 'X’lifes.ixf^ixi Jfour. xVcri'-, l>Ao- 3 j 1023> 

»lescrifeos tx doa&exi Txcrw sx>eoios s.X3d &. ixo'W f^exxixs. XTlie 
irtost i rxfexesf ixx ^5 is cb xie-w sf^ooies of Ojr^^i.coKl'vt^ in. xv^liicsfe 
nil. s,ixuis is j^xi'esori-f . nXxo tviro fer’s.xxcjfees of ffeo irxfesfixxo 
xiriifo xiof fs.r fx-oixi fixe i>osfex''iox' end of flxo xvoi*ixi, 
niAtl foi'iii s slioi-t^ xiM.i*x*OAv 04QLXXS.1 vrliiolx opioxxs fo ffeo 
c-iriol' flii'-oia^^li S. 1 X «kr3LOS vrlxicli is xxof ci^ixifo fox-ixiixia,l 
is sitxis-fo<i ozx flio vexxfx*s,l sixx*f*xoo. Tfeis 'W'orxxx 
tj<*oiir's iax ffee ixxfosfiixo of fxvo sjpeoios of , 

Jii fwo Jsjietrieso sjpeoies of Oy/^^-KytJC-t'Lt^ froxxi fixe ixxfosfixxo 
*>f fislies s,ix CI.XXOS is jxi'esoixt.. C03&s.lci» 1020>. 

^Atvti^xi iixx>i»Tsis oie' "Wxcsmaxtisr ISToxxrrwc ^VmxcxtzoA . A. 

OcJoo-W'/orxcxit fV.x/its'y of CJ i-ct -dorxdeiwy 

i^f is o, defixilc^i «bC*C!OiJXXf of flio €».ixxp»fei>»i<i.iis 

<it' tlio >^'<.*sfex3x J*^t.aifos, illixsfi’aa.fod i>y ox*ij^ixxa.l jxliofo- 
f^inplis fi-oiix living?: sjiooimoxxs- .A,! tlioogarfe" ffeo a.xr\j,xlii- 
lnnr» f mix is of fixe cxx'oxx is sfa.fe<^l to fee xxof very xxxxxxxexr- 
i.ii'-*, tile f>r*esoxif «.<'c*oxixxt (l>y dosof >lx IX. JSlevixx) xxdxxiifs 
4l» -siie-eix^s cxxkI siil>-sj>eeies, of wiiiori 22 euro s«Lls.xxx«xxxdox*s 
«ntl 2-4 «xx*<'* fx*o|a!:«* foods, of<5* ''li'lxo sjiocsifio oliera,ofex*s 
of tliese ero ilf^orxfeod in dofe,il, exxxd sfeorf xxofioes 
prix***!! of distrilixif ioxi cxtxd feeufeifs. A.lf feoixpffe. xxxsjtxy of 
t\y<- isirxxxds oxx flio w'osfem eoexsf of ITSJorflx A^moxXofib 
• •oiitniti oxxe or tv^o sfioc-ios, cbxxd *V etxxoo ix vor sfeolfex's 
H'i iimri>’ txs siac, if is et sf rilcjxxi^ faxof flicxf xxo ebxxx^plxifeicxxxs 
}jii\ «• l>o*">xx foixxxd on flxo islexxds ixx flio Onlf of Oxxlifomi£b» 

r*>iixxjwtistsrx’Ax^jL.v - xj^nx vioaEXx 3Vf kt^xmoxxx^xxosxs xz^t 
i:ytt I \ I'e-., — — JE^x-of. «Jnlis.rx 4^^. Hixxcloy x*eoords ofesox'vei- 
(..-Ix/xor*, JS^o 62, 363~3T6 ; 11123) oxx exc- 

1 * 01-11 »j on -teblly - iaxdixoo<.i xnofctmox-x>liosis ixx JB?oAt-en«x-ar. 
I'rt'nt.mexif of eb<.iv«bxxood Itxrvie of J67cs/n rx-xa-s 

very xlilxxfe soivxfioxxs of xxxercsxiric ofeloride (ixfeotxf 
-<V/(2 - 10*>, x-«by>idly ferin^?^s ebfeonf ■jpreoooions xxxefeb- 

moi-^ >liosis, 'X’iiis €bjpij.>o«,x*s fcx fee ecbixsed f Vix-onj^fe. fixe 
tlift'oi-t*rit.i«xl stxscojxf i fei lif y of Isorveil fissxxes eund oolxixxixs 
rutlimenf ; ffee fox'xner «.x*e xxxox'o cbffeofed fey flxo ^oisoxx, 
bi'jrin t-o <le<iifferoxxfi«bte, cxxxd oexxx flxexx fee ireadily 
fixe eolxixxxxs x'lxdixxxexxf , Wfeexx ffee 
x*xadirrxexxf is sxxxsull, xxxefaxxxorj|xfeosis is loss 
ipi<i nnd xxxety fee ixxeoxxcxnlefe* feofli l«bx-x^jEbl Srxxd eolxixxxis 
l>oixx^ dedifferc^xxficbfed. Xf is sxx^j^ssfed ffeixf 4Bb 
nxeefettbxxisxxx is ox>exrsfive ixx fixe xxorxns,! nxetcb- 
of eofeiTiids ; ffee lebxvs.! f issues dediffer- 
tititti »*»« xvfeexx ffee xivei^fef of ffee eelxixxixs rxxdimexxf 
aiaKt ->..4 tlxo o'Tjg^ebirxIsxxx fo sxiaJs: a.'wsy from ffee febvonrs-fele 
tiiitlit lorxs for food sih 9 i,d o3cygpexx jBbf fixe sxxrfcxee of ffee 


^jsvv llxxx*rx«MEi: M^frssxcz:-, Axx 

dxxd fees jxxsf feeexx mede of i» xxew 
of fresfewcxfer oeert jrxxossel in ffee 3 Btritisfe 
•?.r A, ^feiXIios desorifees ffeis fend,, wfeiofe 

ft'oxrx ffee lEfivM, ^NTore^ X>iuurjrow. f^xxeen^s 

oum>, X, 3 P^,a,^ .^de*^ ffee feem - ^ 


N< 30 «l^yic«>i «a$ 3 i 


nMEne of 


. (JF^roG. ^oc* Z>ox*d-, vol- 18>. If 

differs from ffee well -Icrxovnx forxrx, Af. exor^<a(»-i;«^er«x 
<T-«irixx. fe ixx feefelfef, for if dvirells ixx deejp sfeedy %>ooX& 
ixx feerd -w*bfer, izxsfeed of c^viielc mzxxxixx^ sfreauoxs of 
soff xvefer, so ffeef ffee xmxfeoxies ere xxof eroded, end 
fixe jcxosferior exxd of ffee sfeell w-feiefe jxrxxjeefs xx^ info 
ffee "weter «xs ffee exximel ore-xvls sJoxxg ffee feoff om 
feeooxxxes ooafed -w-iffe ‘ raee.'* Xf differs el so ixx ifs 
excfexrxxel form end xxxxxfeonel migpes es well eus in ffee 
feeffe end xxxxxsole socxrs, in wfeiolx jxoinfs if seems fo 
«bj>I>ro3timefe fixe Af. cxxxrie/doricx ( Sri jxexxg:- ) dredgfed 
froxxx ffee neoliflxio dej^xosifs in ffee feed of ffee Tfeenxes 
xxe«.r Londoxx- A. note on ffee enefoxxxicebi fenf xxxres of 
fixe «bxximel fey IVtr, XX. XX. XXloorxxer is e]p];>ended fo 
IVXr- X*feillij>s* picbjxer, ’wlxiofe is illxxsf ra,fed’ fey . ffeiree 
F>isufes from jpfeofo,gmi;>fes fey IMr. A- XC. Selisfenry. 

Yxiet-o oxf Ooasxxr-xcjEfcs ri^r OnrJAT l^nTTArx^. Xn ffee 

l^oresfry Oommissioxx"* s JV^o. 3 ^1020), ffee 

K.£bfe of drowffe of C5oni£ei-s ixx fixe X3x*ifislx Xsles ** 
■was deelf wriffe, ffec^ ixxf ormef ioxx feeing feased on 
ascerfeined dafeb and ffee xxxeasxxremenf of samjxle 
;>iofs. n^lxis X-lixllefin is no'w oxxf -of -jxrinf axxd feas feeen 
x-evised and ro-issxxed as Xf xa/Ze/ ix*. JVo- JfO, enfifled 

<.;iro-wl.fe and ield of Oonifers ixx Oreaf XXrifain.’* 
As ifs fifle imixlies, ffee material Ixere reooxded is of a 
feofexxioal olxaraofer, of ixxferest efeiefly fo flxo jpro- 
f«9Ssioxxal forester, ffee grovrer of w^oods, and ffee 
jxorsoxxs -wfeo afterwax-ds jxxxx'ofease axxd xxxafeo ixse of ffee 
jirodnoe. X'fee data of grow'flx ax*e ofefaixxed fey ffee 
jf.xeriodieal aixd carefixl xneas m'erxxenf of snxall areas 
of marlced frees fernxed ‘ sarnixle |3lofs-* TCfee first 
selocfton of stxcli arcsas x'ec|xxires fexxow'led^e and dis- 
eriminafion ; sixxee fo ofefaixi resxxlfs of ixxijxorfaxxoe 
areas of diffex*enf olxxsses of soil at. different elevafiorxs, 
e^cxxosxiros, axxd so fort lx, recjxxire fo fe«^ selected for eaofe 
S£>eoies dealt Aviffe- X’feaf flxo ooixsidorafele axxxoxxxxf of 
ixivesfigaf ion worlc so fax* oari*ied oxif feas feeen jxossifele * 
is alxnosf entirely d txe fo ffee syrnfiaffey and oorclial 
assisfatxoe excfeixciod fo ffee oflxcei's of ffee Ooxxxmission 
xbTxxl offeers fey jxrivafe laxxxl owners, for ffee nxajorify 
of ffee sarn^xle f>lofs at ]|xresexxf in e>cist/exxoe in dreaf 
13 ri fain are slfnafed in ^riv^af«.>ly owxxed Avoods, A. 
oerfaixx axxioxxnt of new data is inclxxded ixx fixe revised 
fexxllefin, axxd if xxxay fee confxdenfly reoomxxxended fo 
file study of all interested in ffeis ixnyxorfanf xxxaffer. 

SxcxQO IMT x:3c:rrxJitJEss r'oa XXav a>xx> OxtAatix^a-cx I.rAi'Xix. 

S3faY>l©doxx and X>aArx€>s (Welsfe X*^lanf Hreeding Station, 
f^ex'xes XI, ^^o. 8, fc^easoixs li>21 — 1028) deal xvifli A’‘ax*ioix« 
jxx'ofelems of sex^d xxxi xct nres for liay and grassing land, 
es^ecxallv ixx conxxexcion A«,*'ifli environmexxf and coxxcxjxe- 
fifioTX- Tlxe effects of soil coxxilifion axxd managexxxenf 
Ixave feeen sfxxtlied ixx coxxsiderafele detail, axxd yield 
x*esvxlfs of ixxixcli ixxferest and ixxxt-»©i*A.«L*ioe. Ooxnjxari- 
soxis are made of fixe resjxonse from vaxioxxs fyjpes of 
seed mixcfxxres xxxidex- varying cnlfvxral <?ondxfions, 
ffee ^racfical asyxect feeing fee^if ixx view ffexAxxaglxonf . 

atfenfion feas feeen xleA»‘ofed fo ooloixisafion 
fey xxxxsoAVxx »|;>eoios. If afxjxeaxrs f feat ffee trend of snofe. 
colonisation is defexnmixxed fey ffee earliness of re-enfiry 
of feexxf gxass and "Vorlcslxix'e fog, axxd ffee de.^pree of 
coxxfx'ol wrfeicfe is eacemised over ffeese sx>ecies xf ffeey 
a]|>£>ear ixxxxxxediafely and afexxxxdanf ly. 'Wiffein foxxr 

yeax*s, f Avexify-fonr spieoies fead madc;» a sjxonfarxeons 
a'(>x>ee*rajtxce in oxxe of ffee eacjxerixxxonfal fields, in addi~ 
fioxx fo offeers infrodnced as itxxxxnrifies in fixe seed 
sox?wxx* Xr*tjix*ffeex* invesfigafiorxs deal wiffe. ffee indnence 
of infer-.si>ecifitc ooxni>efifion in seed xxxixcfnres. *X*:feis 
comxxef ifion is largely defez'xrxined fey ffee reacfion of 
ffee IndxAridnad sjpooies fo ffee cnlftxral oondxfions and 
manageznenf , eacoessive com.X>ef ifion feaving an advc^rse 
e£Eeof xx^ion ;$deld. Some s^ieoies are n^bfxxrally s^gres- 
sive in fy^pe, fenf ffee degree of aigggjression xxxay .fee 
modided fey, a^xiproj^rtafe f reafmenf of. fifee sward. On 
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-wlaolo, t>li« ooxxi.^«uro<l to tlio 

olover-s, oHiofiy l>oo£kxxsME9 tbe> ^xy^uemom. si^ro tKo oAjrliox* to 
«t.«birt; into larif^virtH in tli^o ainx-in^, Px*a>c!tioar) ci.p>|^>lioebtion 
o€ tHo»o oaciaorinaontebl ar«^\xlt» iet meurle in tlxo oonip^oumci- 
in^ of *■' ^onsil>}o soodl mixtnrCM*,” Tl^o vo.rio«» faotoi^ft 
■vsTliiol^ xnttJk:o fox* ct snooossfnl mixrtxxxo aro oonsiden-oci, 
4B«xci. dlotfikllid a.ro f^von of tyj^o xniactnros »nit£i.l>lo for 
vj&rion» »nl>joot to nrkocf iiioettion a.cM5ox-ciin^ 

to loocbl rocj^niroxnonts etncf oonclitioixs. 

% 

S^nxsinETkr ^>qrx> •I'ms Hx-xtic TVIoxJisrrrAijMs. — — 'T'lxreio l€>»0“ 
•txxTr&et l>y 30jr, W". 3EI. ’Woolnonf^ii, A.clvi«ingf C»«t>lo|^i«t fo 
tlno Oovornxnont of j^uettrcLliia,, on tHo j:>liysioetl fo^tiaroa 
of fiSydnoy «.ncl tluo 131x10 2VIoxmta.in», wIioax- tlno o»Loollont 
jiliysio^rrauipliio stuiciie>*5 in tlictt a.T*oa. 'Vt-'fiioli li«,vo to<'«3>n 
Atixnnlektoci l^y itis xna-ny intc^i'ostini^ jiroliloni^- T*lio 
lootixros sliOTW ttio <lT'ift of oj>inion to'wfitrd tlio vio>)v tlio^t 
fctxiits lifitvo lioon rno/’o ofFooti vo tVio-n folci« irx tlio 
formcxtioEX of tlio oewstesnx fz'ont of tlie» j>la.tfcsa,vi of IN'o’w 
fiSonth ■\V‘«,1.€5S. BotH i|>i*0C50ss^fc!i li^tvo oontr'il>nt:.esci* CLnd «.t 
ono timo tBt naonoclinctl folzl 'v^'-ctes T'c^^cfcrclocl 4Bb« tlio m^tin 
znovonxont a.zx(i tlxo fa,xaJtizxj^ «,« snlxoi'clinetto. Tlio cl«.im 
tlx£xt tho Arotic ooaI so«jms incliOM-to formoi* troiiio«rl 
oonclitions "wdiojro tlxoy oooxn* roc€»ivo« no asnnjiort- fz*oxn 
X>z-- 'VVooln.OTi^lx ; fox* no clool^xrois oTnj>lx«i,tioa/lly tlnat tlxo 
ricjlx co«.I soetnxs of tho Sj^'clnoy «.r-o«, a.ro not clno to 
troinoal forowt^w, l>xit *vvox**^ letid xlo'W'n nndoi* » olim.a.to 
that may havo lioon frijojid ixx sovority. TTho anthor is 
fiorhajMs \ixxfoT*tnnatoly ooixsoi-vati'vo ixx. his r-otontioxx of 
tho toxxn I^omxo-Oa-rhoniforoixs for tho virholo of tho 
Ooal IVtoasxxros and assooiatod hods in ISTo’w Soxatli 
■Walos- 

JF’omMnsa Ox^Aoi^Tioisr oir IC-A-SUtMxn.. JK. rooont 

JSdi axTKX'ir <yf Oeo/o^acetZ of Xxx€f ic*. is dovotod to 

a stndy of tho ^lacsiatioxx of tho h3ast Twidar Valloy in 
!£Cashirniz* hy X-iont.-Ooionol «T- JL,. Ox*ixxlinton <vol. 49, 
I>art St, 192S>. Tho iBfroator jxax*t of tho nrxonxoir is 
d€*vot4E»d to a oarofnl dosorijxtion of ^xhonoxnona and i« 
illustrated hy a fine set of j>hotogfr«t|>hs, slcetches, and 
nxap>s. The jxrohahle sox^uonoo of events is then de- 
duoed. Ueforo tlxe main l^idax* valley vras oxxt there 
eacisted a hx^h, <lissected fxlateau from ivhioh the 
hi|acher jxeaks of the j3i*esent day *wex*e carved . This 
ai*ea vras first ii^laciated in v^hat is oallc^d the JFffjgr/z 
efiooh of i^laoiation, A. jxeriod of deeip valley 
cutting: follo-veed, after v?"hi€ 2 h came the I^oxm> J'^€i'tyeZ 
ex>och of g^laciation. After tlxe fi3rst and ma^cimzim 
extension of the ice doxvnstreaxxx, there 'w*as a recession 
during: -which the icjo I'etreated to th«^ vicinity of the 
snoxits of jxresent-day glaciers. A. second efxoch of 
advance and retreat was follo-w-ed in turn hy a third 
and fourth, loading to the sta^e of recession rejore- 
sented hy the restx'icted g:lacxers of the jxresent day. 
It is notew-ox*thy that an investij^ation of the fox*nxer 
g:laciation of the xxi>j^er Indus hy I>ainelli also led to 
the recognition of foux* successive advances of the 
ice, hut so far no cox-relation of the xesjxective jxhases 
of exterxsion and recession has heen attenxjxted. 

Sxj».ve:v x^XLOiMF Ax«,oj*a»’T. In a. fxamnhlet <JP^o/es- 

jsioTxcxl JP*ct^er I^To. 20, fxrice 2s- Od. ) puhlished hy the 
Survey of India, I»ieut.-Ool. O. A- Ueaaseley descrfhes 
the methods of x-ecoxxnaisance survey from aircraft. 
The system was used hy tlxe author in l\l!eso;f>otaxnia 
during the AVar, and at a later date in that country in 
filling gai>s in matx^ir^ where ground survey and air 
jrxhotograjxhy wrere not feasible. T^o fixed j^oin-ts are 
need€»d on the umrxaixfxed area, and ahout a hundred 
sqiviare miles ceux he sketched in an hour or an homr and 
a half. The TXxetho<l does not of codrse ^produce ao*- 
curate suiveys, hxxt it is valtxahl^ w-hen more aoourate 
methods of work are hot }>oesihle. The chief d£i^cul'<- 
ties in this form of sketching which differehtiate it from 
ground work of a similar rrature are, rdrst^ the necessity 
for keex>ing a cohstsant aix* s^xecki, or if chahges have th 
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he made, xrecordxxxg and allow-ing for the changes ; 
secondly, the main-^hanoe of a uniform height ahove 
the ground ; and thixrdly, the need of’ the 

course. The x^em.'fxhlet is xnost practical, and mdloates 
material axxd af>iparatxas, hesides discussixG^a: the difficul- 
ties of the -virork. Illustrations, including a spkecimen 
air route traverse, are added. 

T»ai«-seAJS3E5>arov or* I*\A.**mos.-‘ The August^ issue of 

the JT oxjLvrtiCxJ, oj^ JWe^earcs/x, the new jxerxodioal in -which 
the Scientific and Technologic Tajxers of tlxe Hureau of 
dtaxxdax’ds now- af.>j|.>ear, contains a jxa^xer hy Idessrs. 
OohloExtss, Stair, and Schoffstall on the transxrxission of 
visihl*> and of ultxa-violet light throxxgh fabrics of silk, 
cotton, linen, -wool, and t-wo fomxs of * rayon.’ A. mex*- 
oxxry-in-*-j|uartz arc sirjpiplied the light, whiolx -was filt.ere<l 
throxxgh a yellow- -green glass to give visible light «xrx<{ 
tlu*ough a jxurfxle glass to give xxltra- violet light. I3ot}j 
bleached and hlack-dved samx>les of the saxrxe materitxl 
wrex'e exaxnirxe?<l, tho diffexexxce givixxg the transrxxissioti 
of the material itself, afxart fx'onx that tr arxsxxxit I 
tlx rough the si>aces het-weexx the tlxreads. There i>4 
jiractically no difference hetweexx tl*e traxxsxxxissioxx \>t 
ultra-violet light through w-hite faHx*ics of the saitx<^ 
w-eiglxt of cotton, Ixnexx, and rayon ; silk is a little 
transfxarent, and -w-ool ahoixt half as traxxs|xaren t ixw 
cottoxx. The transyxax*exxcy of each xnatox-ial is grost ly 
x*eduoe«l hy dyeing it ox*ange, yellow^, grc^en, or tarx, I nit 
fox* ^ink the redxxction is less. The feathers of fo-\vl« 
transmit ultra-violet light rrxuch better than fahi-ic-.-i of 
the sarxxe colour. 

Tj»e: Oosmxc"? It a vs. The two jxoixxts of outsfcatxtHixg 

interest discxxssed hy Tx*of - It. A. ^MTillikan ami J >j*- 
0-. DHT. OaxTxeron iix their |>xx|>er iix the Octoher issue* ^>^ 
the JF^h^fx-iccU, ax-e tho xxlace of origirx of 1 fic* 
cosxxxic rays, and the kinetics of tlxeir fxroxl xxetion. Ah 
has alrea<ly heen mentioxxed ixx A.’Tttars (Oct. €>, |). 
&!>{>), it is believed that tlxe rays ax-e oroduced in ixitor- 
stellar space ; the e-s.’-idence xxow addxxced in support, 
of this IS t-w-ofold : first, that therx-*» is xxo m*xi*kt*<l 

cosmic radiation froxxx tlxe suxx, -which is the nexxi-cnt- 
star, and ixx xnaxxy resxxects a tyixical oxxe ; arid 
secsondly, the fact that the energy of the cosirxi*; 
is ahout one-tenth that of starlight, reqjuires that if 
the rays -were prodxxced in stars -they woxxld havt* to 
coxxxe from their outermost layers, axxd that tlx«:- 
cesses z*esporxsihle for their exrxission w-ould hav*<* to 
stop rather abruptly at a cex-taixx depth, wliix'ii is 
extremely ruxlikely. The kinetic aspect of atom- 
huilding is also explained ixx a very plaxxsihle -way. It 
is not necessary to assume, for example, that sizct(*t*ix 
protoxxs and eiglxt electrons all meet at one inst arxt. 
and condense into an oxygen nucleus. The prot.orij^ 
and eleotroxxs can gradually build up into a clustt^i* in 
which they retain initially therrr atomic individxxality» 
and then, at a later stage, the cluster can colJxxf>«o 
completely -fco give the ne-w heavy xxxioleus, wit-li 
emission of the quantum of radlaxxt energy— ftif’ 

cosmic ray appropriate to the x-esulting chaxxg** 

xuass. nigh -fcerrxperatux-es rxxust he inirrxical t.c* tlxe 
grow-th of atoxmio clusters, and it may he that tlte 
low tenxpei*atures and densities of interstellar Kf>sc-e 
also favour the nuclear condensatsioix, in sorrxc: t»y 

at present xizxkxxown. The rexrxainder of the 
is concerned with other aspects of the phenoixx**r»om 
in particular its thermodynamical aignifilcaxxce* , tne 
synthesis of the experimen-tal ahsoxrption cvtrven. 
the question of the hearing of, I>r. Aston*s ; 

de-ticmiinations of atorriio. weights upon the pos«ii>*it%v j 
of oocmrrexxoe of radioaotiye disintegrations. i*' j 
noticeable that X»rof* a«a Ihr- CJaaneroxL ao , 

not consider hcare why the rnhst conot-ji-^ 

tiozxs of protons and eleotcrons shonaa.-^^^ tho» y ^ . j 

go to huxld up the few nuclei whiol3L'«tre actually h’* 1 

to constitute the grea-teor part of pendernhle maxti- 
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«virjr«brx^«»ci: arxx«>'rKabo3rt8 t:b.^ X-Jcwstt/i-e-ial;^ Of ^Pby'^i-tMei 

in bold «.<> 0»a:jLl>o*'r'4Efc on Axxa* 

IS — ISai Cbacxd 'wneus &t*t>ondodL by nocM^ly :Coxrt;y irosooron 
'W'or^ona^ TC*H.i» oonfoxonoo o.irocso Xarom a. doisiro -to 
bold Jtnoi^o £**oqnonti mooti^injgpet of ^byaioiat^a ‘t>b«tn clt^ 
jp^ro vid^ci by -fcbo bionri.icbl xr:koot>in|^a of t>bo ^m»eT*aeklia.n 
^»aocsio.‘t-ion fo** t:,bo ^d'V'o.nooxnbnf. of fcioionoo- X-fc 
'W'cw^ foi-t> ■fcba.t: -tbo oonforonoo bod mot:, a. xool nood, and 
it. -was dooid^'d t/O bold a similai:' xnoot.ini^ in Sydnoy 
oi' INXolbonxno dxxxrin^ 10^0. ^d%^ant.a|^o woo 

-fcalson of t.bo oooasion t>o bold t^bo fonrtvb fa^noxal 
rrioot>in^ of u^n£ftt:.trajlian mon^kboaro of t>bo Xnst>iibnto of 
Rliy«ic!«, nndor t>bo" obaimaanesbiix of I^rof- -A.. X>- 

Fto»a, of tibo Urnivojrsitvy of AVoatr. ^ oat-xalia, ]Mtoot^ixA^f 9 
w«‘i*o also bol<i d oaring fbo oonfononoe? of t-bo X^adio 
l-tt-.«*€»*aT'o3ii Ooai-d and t-bo Ooof>bysioal X*x*osi30ot..ing 

< '< *Tii.Tnit>t.oo. 'Tbo confoi'onoo -vsTas bxj^aniaod by X^jr<>f». 
l^nl>y, I!^o««, 'Voia-vt^illor*, and X>x'. X>vjLfbold, -wliilo X>»*s. 

< i, FI. EfejH[j» 5 jccs and JE3. C>. XXoroos aotod as »ooi:-ot.axHLo» j 
ttiT-anj^romontr-s for t^bo no;»ct> nxoot^ixxj^ aro in t.bo saxno 
}iimds. 

vi«it> was rnado t-o fbo Oomrxion'woalt.b t^olax* 
Ol jf^orvat-ory at> IVfonnti S5t>i!*ojrxxlo, t.on xrxilos fronx t>bo 
K<'<loi'al oai3it:al. wboa'o moxnboi'S xvoro AVolcomcsd by 
Or- aixcl !IVfxs. J!>ixil.iold and sbo'wn fcbo obsoir^at^axy 
l>iii an«l o< j ni]f>ixiont-, inolndinj^ t-bo Oddy and 

Kiimfian-i toloRoojxow, t>bo lat.tO'X fit;to<i "wit-b jpbot-o- 
♦ 1*10 ocills fox* stellar* int>on«it.y moa«nT*oxnoxxt.s, and 

th<* stj*nofc«.xa*al ajrxaxx^oxxxont^ fox t.lio SO-ixxoli. x'ofloot/ox,^ 
\\'Vii<.*li inolxxdo tbo X^.oynold« cloxno, a voxtioal t-xxbo 

0 ft- ixa diaxxxot.ox, and a t.boxxnally ixiusxxIat.od boxi 2 eont.al 

in tbo basomont. 

'I’iio moofinjacs of f-bo Oonfoxonoo 'W'oro ciovotrod to 
i-rpoi-ts of x-osoax-ob 'W’oxlc acxd to tbo disoxxsaion of 
of ^4@>nox'al intoxost to mombc^jrs. In of>onin^ 
a <ii!Sf.*i«ssiozx on tbo no-w cfxxarxtixm tbooxy* lMCr«. O. H. 

atx aocoxxnt of Xiobx*'« x*ocfont w-oxlc on tbo 
in.}n*r<^fTt oozxfiiot of tbo idoas of oaxxsality and s^xaoo- 

1 riTic* in X| xxaxxtxixxi ixrooossos- IVIx, Xf . S. W. lV£a»«oy 
v«‘foi*»‘o<l to tb«^ sxioooss €xf tbo xvxxvo modiaxxios in 
ftf-roi iTitinjar fox tbo s|^>aoo distx'ibxxtion of soattoxod 

rorxs and otbox fxbonoxnozza. X*x-of». IMa<'ison 
a»»fl l^aby oozxtxibxxtod to a disoxx««ion oxx x*adio xo- 
sj-ar«*J* ixx -<A.xxstxaJia ; onx|xlzasi» "waw laid on tbo nood 
tV»r jttixo xoooaxob, and tbo sxx|?^ostioxx 'W"a» xrxado tbat 
st»rii<* fx-aotiorx of tbo bxoadoastirx|^ xovonxxo of a r|u.ax-tox 
of a million stoxlinj^^sbozxld bo sot asido fox tbis jxxxi^xoso- 
Mi-. K. O. dTboxxy doaor*ibod xnoasxxxoxxxonts of tbo 
rfliitivo fiold st-x-on^tb distxHbotion fxom tbo bxoad- 
statioxx 3X^0, IMColboxxxno, fo vxnd xw^itb a jxoxt- 
abler sot ovox a z*an|ar^ abovxt SO xnilos fxoxn tbo aorial. 
I>r. J^iolox, Hojpxxty X>ii:vootox of tbo Xnxjxo xial <Ioo- 
physit-al JBIacjpoxnmorxtal fcSxxx’Voy jxaxty, j^a-v-o a dosox'ix>-* 
t>f nxotbods of x^xosnootixx^ 'vxbiob axo boin|^ tostod 
n tlio bold in aolootod looalitjTos in Axxstxalia* jMajox 
E. il. l3ootb, of tbo XJnivoi’sity of Sydxxoy, disonssod 
sensmics xnotbod of jxixxaixooting? and dosoxibod 


oxcjpoxitiaiioiptei on oaxtb xjvavos dotootod witb a xnodi- 
fioatiotx of tbo Tnobox xxxioxojpbono. -A-^t tbo oonolxxsion 
of tbi8» disoixfsbsion a xosolxxtion ’vi’^as by tbo 

.Ooxxfoxonoo nxi^inj^ tbo oxcocsotivo oommittoo of tbo 
^mrvoy to inolndo a stxxdy of tbo soisrxzio motbod in 
tbo scxofxo of tbo ■W'oxb. 

Mlx* is* Xtadoli^ sliovxod soxxxo ox:blbits, doxirxcuxstxat- 
inia: by a no*w' xnotbod tlxo a^xipxooiablo vaixonx if>XH3>»»nxo 
of stxolx sobstanoos as sxxlfxbixx, soalinjgC'-'vvaxc, axxd otbox 
’w*axco« oftc^n xxsod in jxbysioal a^»j;>axatxxj5i X*xof- Xtoss 
dosonb^^i. fxxxtbox xvoxlc on tbo zxxa^xxotio j>xoj>ox*tios 
of xnanj^anoso stools, sbo'virirxj^ tbat tboix x^xojxoxtios 
ooxxld b^ attxibxxtod to tbo isoxnoxfxbism of xxxarxj^ajrxoso 
axxd ^azxixxxa ixon. Tbo xnanj^anoso xostx'aixxs tbo 
xxxaxpa-otio txaxxsfoxxnation on ooolin#? tbo xnotal fxoxn 
bi|^b to oxdinaxy toxnf>oxatxxxos, bnt at lic^l^xxid aix 
toxnixoxatxxio tbo xnotastabiiity is *%%^lxolly ox jxaxtly 
dostx'oyod. T'bo alloy xxxay oonsist obiony of oitbox 
axxstonito, baxdoxxito, txoostito, soxbito, ox jxoaxlito* 
aoooxdixxia; to tbo boat txoatxnoxxt- 

AIx. 'W". 13- XtirxxxTxox, assistaxxt dixootox of tbo obsox- 
va.-fcoiry, dosexibod a sjoootxosoojxio oacaxxxixxation of 
tyf>o JS stars, showing tlxat ixx oaob s}>oo.txal sxxbdixrision 
* lino obaxaettox’ ’ is xolatod to absolxxto xna^xxitxxdo, 
sbar*Tp linos Ixoinj^ assooiatocl xjxitb bxdjgbt staxs- 3Mx. 
-A.llotx disoxxssod tbx=% xxxoasixxoxxxoxxt of soxxxo xoixlti^xlot 
linos by tbo xnx^tbod of ^>boto^fx*ajxbio sjiootxojxboto- 
xxxotxy dovolojxocl at tbo XJTtxoolxt Xnstitxxto. IVtx. X. 
INaxx^lo, Oovox'nnxoxxt -A.sti*c>noxxxox* fox IS^o'w Soxxtb 
W'alos, dosoxiboxl tbo sfoacly ^xo^^xoss to-wards tbo 
ooxn^xlotioxx of tbo soc^tion of tbo Astx-oj^xajxbic Oata- 
lofa^xxo allottod to tbo Syilxxoy Obsoxrvatoxy . It is 

bojxod tbat tbo 'W'oxlc *w*iil bo bxxisbod in aboxxt ton 
yoaxs- X*xof- Etailoy (XXnivoxsity of Sydnoy) dosoxibod 
O3c^>ox*ixnoxxts on tbo attaolxxxxc^nt of olootxozxs to xxxolo- 
oxilos, and ^P^x. IXaxxnoxx o:3ci>oxiznonts on tbo motion 
of olootxons in fxoxxtano and otbylorxo- AXx- 
Xto#.;cox*s, ixx tbo onsixini^ discixssioxx, sti*ossod^ tbo ixxx- 

S ioi^aixoo in stxob XJuroxW: of olirxxixxatiixjg imt>xxx'itios. 3MLx- 
r. Sboaxor dosoi'ibod *worlc oax-xiod oxxt xjiritli AIx- 
IXiax^Ixaxxx ajcxd X^xof. I-aby ostablisbixxjg tbo xoflootion 
of xaxliation of aboot SO -A— at ^x'azin^ axx^los xxix to 
2S*^' fx*om i^iass sxxxfaoos, axxd xxxx to 4S’“ fox stool and 
oxxax»tz: sxx^^aoos <IN'a'XXX«.B3, d'xxly 31, p>- OO). X^xof. 
J^aby oorxxnxixnioatod a jxauxox by JVIx. '^^obstox on .XIZ,- 
xay intonsity moasxxxomont by a ^xboto^xajxbio motbod, 
and ono by bimsolf and JMx- ]ICaxxnulxxil«: on an aooxxxato 
dotoxxxxinatioxx, ooxx’ootod fox tlio loxv' boat loss, of tbo 
tbomxal and olootx*ioal oondnotivitios of a lax^o sixxf^lo 
oxystal of oox>F>^** x-ooxxx toxnx>oxatv»xo, atxd at tbo 

tompioxatxxxo of lit^xiid aix*. X^x-of. Voxxwillox dosoxibod 
an intoxfoxoxxoo motboe,! of xnoasnxixxi^ witb bi|^b 
aoozxxaoy tbo xofx^aotivo indoxc of matoxrials snob as 
TTxioa 'W’biob oarx bo obtainod in tbo foirn of xxxxifoxxxx 
sboots. ^Mx. Itay I>avis eoxxtx*ibxx tod tw-o j>ai>oxs oxx 
bydxo^on ion oonoontxation, and i>ajxoi*s w'ox*o roooivod 
f xonx Alossxs. Oaixns and J ‘ obnston of tbo 'W'atboxoo 
Ida^^notio Obsox-vatoxy . 


3ome Batrftcl stnd 3S.xxiission 3c>eot:irfiL,^ 


»T ^ — Tbo band »j>ooti*a of tbo allcalino 
oaxtb balid^^* OalF*, A oontixxxxation 

a-rni e*>:tonsion of tbodfotioat viroxte doxxo xooorxtly on 
baxxd anootxa by l^oobol. A ooxnjxloto c^nantnnx 
«*ia.l.v!^is of tbo ^xoss latxnotfnxo of tbo wbolo of tlxo 
bas b^ikon nrxado^ and fox tbxs nxxxjxoao a xo- 
]?**®'*®'*»‘oxnont *«onxo .34^0 of tbo boads m:xdox bi^b 
nndogrtabon, 

rnoloHcmIoa OalBf . aand ©xlP* ^*v*o xdm to at loast 
* AbKtra«3t» 1te«cro*o' das JRojraa oa JNT-Oixr. , 

JMO. 3080- yox..’ 1.SS3J - 


tbxoo band systonxs wbiob axo axxalo^ons in almost 
o'v^oxy xosjpoot. Tboso axo assi^nod to tbo olocxtxozx 

txansitions 3 ^ 1 2 »-Sr ^ I I Tbo 

*«ribxatxonal oozxstants of tbo nxoloonlos in yaxions 

statos bavo boon o'valnatod. Many nnnsnal foatnxilM 
fonnd izx tboso band sx^ctxa, sxxob as tbo foxarnoss of 
tbo aoegipjionoos axxd . tboix oscoo^xtional lonigtb, axo 
attxibntod. tio tbo innallnoao of tbo ' yaxiatioon of tboso 
yibxattonal o^Mcxstants witb olootnenxlo -ststo. jA.xndxi^ 
tbo nzxnsxxal foatuxos also obsoarvod and disoxxssod axo. 
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<v«») tJtie c>oo»x*TP»e>xxo^ of mt!jtr€>TX^ %>x'!euE&ol>eNS i«. ->- *ifi? 

frir^kosieioxi.fii, ctnd et clofizii^o <J.ieoxrojp«k200>r in. ckjsi 

o-vnlocki^od fjroarrx ^>£>.0 >- *iiS^ nn<3. •JF* >- «;37^et>oms. 

<S> <^uskn't>xxjm. i» mfiMio of 

t>3:iLC» gproiss c»t>xruics-t>m?^ of 1>an.c3. »}>oct»T*». of tJbo 3 :x)loXo<> 

ot:i.lo£». In filiLO ocir^o of titio 1b>ei.x-iuxn fluioricio l>etn.<Is» no'W' 
3rnoci>»vu:*ornon.‘es of -fclio Ixc^ctcls lx«bAro fcoorx anebclo* fx-om 
olebt^os t>abkje;n in. fxxn3t> oxxior of «. Sl-ffc, iprx*ekt>in^. 

’ITlxo fekmili^Sbx* 33 cl 3' bctncie in friio |acx*€9on ro#<ion. a.xo 
l>olio'v'o<I fo oonSB'iiki'fcn't.o ’fc’%?«rc> s3r«t>om« to tlxo 

olootron t>x>on»it>ion» S >- 1 cumci 3 *I> >- 1 ®iS^- -A. 

n.nml>ox- of T3a,n<J» amoetsn-roci fcy CJreioi'^o, cbnci. 

lt> 3 r Ixixn "to fifitvo Ixoon a.n.o.l^a€?»ci. ^lxxcI fonnci to Ixetvo 

tfioix* finckl »tci.to in ooxoToon ” 'witlx tlxo «i.T»ovo jB& F 
systoxns, tlrmuts jxrovinjar tHoir :fl.x»oriclo ox*if?in. Tixi» 

» 3 ^s*toxn i» t>olie>vc»ci to t>e cino to 2 *JO >- X rririoso 

j»n|;^^osto<X tran.«itioxji3 of tlio tyj:>o »X> >- ^aS', -w^Xaioix <»,re» 

XxoXiovoct to l>o no'w^ to X>«,rx<i «ixor5tr“«., axo <iii=tc<rxxe9i30c2. 

Uxo a.X>«onoo of tlxo tx*Ckn»atioxx 2 “JT* >- 1 ®aS' froxiii tXxo 

arooox-cioci <i«.to of tXxo IXa.X*’' xixolooxilo i<=4 xxoto-w-ox-tiiy'. 

TTlxo x-csoorcloci onxietsiorx 1b>».xxcl» of IVXj^.F* oorx»ti txxf.o 4a- 

2 ®I* X “aS” «y®texxx, in -wXaiolrx 2 18-6 Tlxo 

vUax-ationja-l oonstjsbnts of t1xo«o vaxdoxisi »t£bto^ of XxotXx 
tlio 33al?' *a-Tx<i jM^If nxolooxxlos £txo i^ivon- 

•T. 3M. ‘WAa^x.-T^ija -A-Tsrrx S. JiAXUFtAnrr*. Tlio Ixcknci (^jxootjrja- 

£k3sooi£i-toci 'W'itXx 2ino, o43i-cixniixxn, Axx<i morom-y- *17X10 
xneijority of tlxoso snjpjiosoti X>*xxxci 4Ex>x6rtoxjxtion asj:>octra., 
CLn<X OXX .0 Xxa-nci syst onx jxx-ovioxxaXy «.ttx'iX>xxX/Ocl to nxorcnry^ 
TW^'oxxlcl a.x>l’>oax* to Xxo oxcicio o-tkI oXxloxiclo sfxocjtxa.. In 
tlxo p>x*osont oxcxxorinxonX-s tXxo only k>Q.nci» fonrxd 'wXiioXx 
oa-n X>o 4StttxxX>nto<l to tainc a-xxcX oa-clnxiuxn t-lxomsolvos, 
4a-T*o t^v'O '^v'oak. a-ncl diffvxao Xxemcis, one» fox- ocxoXx xn-ota.1* 
Tflio «tlt>»ox-i>tioTX etfxc^otrnxix of xxxoroxxxry , Xio-wcs^voxt, is 
xxaxxoXi xioXiox:*, a-nd tXaoxro is no doxxXxt t-Xxa-t jnriox’oxxx’y 
va-jxoxxxT oonta-ins dia-toxnio moloonlos. Tfio X>T*omidos 
of tXio tXxx-oo xxxota-ls, tofrotXiox* 'witXi tXio iodides of 
oa-dxnixxxn y a.11 yiold a-X>soii>tion X>4a.nd systoxns a-na-lo|:^oxxs 
to tXxo olxlolHido Xxa-nds- 

“W. JFxasvoTsrs. OXisor-va-tions in oormoxcion "W'itXx tXio 

X>a.ncl systoxarxs of tXio flnoridos of Xxoryllixxxxi a.rx<i xrxxja.^- 
nosixxxn. I'Xio viXara-tiona-l a.n49Llysos of tlxo Ixa-nd-Xioa-d 
<ta.ta. foxr tXxc9 Hoi" a-rxd IWC#?:!" tioixfcilot systonxs loa-d to tlio 
folio-win^ ixxtox"p>irota-tions of tXio Xioa-<is in oa>oXx Xxa-nd, 
tXxoso in Xxra-cXcots xxot Xxa-vixxji^ yot Xxoon dc5t*^c;tod. In 
DBolT t (^x) "witXx a. donXxlot soixa.x*a.tion of tXio 

ox-dox* — -^x — ^ oxn. ^ , x'a-tXiox' XXxaorx <-^x)* ^x 'W'itXi 

a- aej>ax*ation 3S C3xn.~^ a-s XiitXiox-to a>ssuxnod. 

In r ^a 'vv-itXi a-n c-^lootroriio doxxlxlot 

se»|r>aT*atlon <!(?* — ^x 6-/5 C5xn.~^, not 22 oxn- as Xiitlxoxrto 
Ig-ivon- IVitfi tXioso in tox-jxx-otati on s tXiox-e» is noxv a 
oontinxxoixs incx*oaso of tXao soixax'ation of tXio systoxn- 
ox*ii| 3 Cin.s of tXxo doxxXxlot systems of tXie xx-llcalino oax*tXx 
finox*idos from X>ex*yllixxxxx. to XxaxXxxxn UnoxTides. 

'WitXi Xxoxyllinxn oxcide in tXie oarlxon aro ixx aix‘, 
oonditions xnay t>o- so anranj^ed as to oX>tain in tXio 
oxxtex* flaxne eitXxexr <n) tXxe fixxox-ido systexn strong? -w-rntX! 
tXxe oxcide systexrn x-elatively -weak, ox- (6) tXxe oxcido 
systoxxx strong -witlx soai-ooly a traoo of tXio fixxox^ide 
systoxn- In oondition <6> t^Xio nltra-xHLolet x'o^lon 
X3600 — X2000 (■wlxoxre tlxe flnox'ide systexn -w-onld oooxxxr 
if doveloi>od> is ocoxxjxiod Xxy a ne'w sot of Ixands, -wlxioXi, 
like tXio HsI* and HoO X>ands, axT’o do^radod to^wards 
tXio red. 

A. sixnilar r^usmlt is oXxtained, tXxoxxj^lx l^mm satisfao- 
torily, xa'-itXi otXxer Ixeiyllinxrn salts. TXxe ne^w Xxaxxds are 
less reg?nlarly distriXxxxted tlxaxrx an y Xxands of diatoxnio 
xnoleoxxles, and are dno eitXxer to jBel'a an oxcide 

of Xxeryllinxn. ICSTo Xxands dne to tXie oXiloride and no 
fxx rtj^ er Xxands of tXxe fl.xxoxd.de liave Ixeen foxxxxd.. 

TTlxe data of tlxe HeO l>4Sbnd'-systenx axre eac tended lay 
tke xrecognition of a 'violet se<^x.xenee n'*' — 9 ^' =s — 2^ not 
kitlxerto ol>seT-v<*d on aoeoxxnt of tke X 4:2 16 se< 3 [Xxenee 

of C^K T and strcim^ xnetallio lines. 

'V'ST. 3E. Oxjmpis Jgk^ ^*11x0 stxrnotxxre 

ISTo* aOSO« Vdx-. 


of tlxe iMBUtxd s£5eotmxn of Ixelixxm <6>. 1 * 1 x 0 detpuils 

and analysis of five nexv He^n ixands are i^vexx. 

One of tnese is a 'xveak vilxratidnal Ixand .as so ci - 
ated xvitlx tlxe knoxvn Ixand near XSTSO (3X>' — 
of „He*>- ALnotlxer is tlxe ^He« ooxantex-jaart of tlie 

*,He* Ixand desijg?nated 3-3C >- 2JF^, and desoril>ed in tlie 

Yxreeedin^ jxajxex- of tlxis series. Hxe xremainixa^ tlxx-ee 
ixave 2JF* as tlxe finiaJ. electronio level and a new tyne of 
level C^y initial. It is rotationally sing^le, like and 
JXT, Ixxxt tlxe rotation texmis oaxxnot l>e rejxxresented l>>- 
tlxe xxsnal tyjxe of formxxla, nor ax-e tlie relative interi - 
sities of tlxe Ixranelxes at all sixnilar to tlxose in otlie?' 
Ixands - 

In coxxsec^xienoe of tlxe alxnomxal diaraotex* of tlx<e-r 

initial level tlie ajxixearanoe of tlxe JZT >- JF^ Ixands is 

very jxeeixliar ; tlie -wave^nnxnlxexrs of tlxe JSS liraxxoti, 
for e3camT>le* decrease oontinixoxxsly •witlx increase of 
rotational <^.|xxantnxn nxxmlxer, fclxxxs i^ivixxg? it tlxe ax>}>^^«i*- 
anoe of a Jr* Ixranolx- l-wro jiertxxrlSatiorxs are x-ecordetl 
ixx. tlxx^se Ixands, one a larg?e disjplacexxxent, and tlxe otlii'i- 
a sjxlitting? into tvro comjionents of alxoxxt ecjxial ix^tif^Ti.- 
sity. Hxe S^eenxaxx effect Ixas already Ixeen foxxnd todj*' 
vex*y mxxxsxxal in irxag?nitnde and cliaracter for tlxe 
4 ^ 2 J^. 


H»e Ji?C axxd JS levels ax-e clearly additional to t ht’ 
ordinary atomic systenx of levels, axxd tlie evicloiit*^- 
leads to a tentative idexxtification of tliexxx xvitli certsii* 
nev?" tyx>€%s oredicted l>y Hxind fox* diatoiriic moleciiloH, 
Ixixt not lxitriex*to definitely estalilislxed Ixy olisex'vation . 
j^ltlion^lx tlxe clxief jxrojxexrties of tlie xxe-w Ixxxxids rniiy 
readily Ixe acconnttxcl for on tliis viexv. several iiti- 
e3Cj>laino«l jxeoxxliarities x'oxxxain, sxicdx as tlxe alxscnc** of 

^ Ixranelies in -XT >- transitions, and t-lie relttl 

ixxtensities of tlie Ixx-anclxes in J5f/ J^ transitions. 

O- IMoLiXCTSjr^p^AVX^, it. Itxrinrxv, >vistx> A.. O. Hxxix'X'OJNi . 
A^n ixx vestijc?atioxx of tlxe alxscxri ition sjriectra of wali-r 
and ice witlx reference to tlxe s|xe<5tra of tlie nii*j<»r 
jilanets. In tlxis inv<^stig?ation tlie alisorixtiori s|><*<.'t i-a 
of colxixnns of •w'ater of 4 nxetres axid of 21-6 xii<'t.ix*>. 
leni^tli ■vv'ex*e jxliotogari*ai>lied- yVlxsorpitioxx si>octx*a 
also olxtained w'itli lenj^tlis of ice vi^x to 14 metn'S. 
Ilxrc^e alisoxfition Ixaxxds -were olxtained -witli xv-alcr iii 
tlie ixxfra~x"ed reg?ion tliat> xvonld fcxe identified wit It 
Ixands in tlxe s|Lxectra of tlxo xxx-ajox* jxlarxets, ami 
>>o taken to indicatx^ tlie excist oxxce of -water al>oxat 
tlxeso fxlanets not ixx tfie form of va^ioxxr 01 * ice, Imt 
in tlie ii<jxxid state. Hxe alxsorjition ixx tlxe |^re<>^ri slit>wit 
Ixy jilanotax-y sjiectra cannot Ixe attri l>xxt-cd to W 4 xl^*r, 
and seai'cli for it is Ixeinipj xnade vdtli certa-iii otiiei- 
li c^xxefxed g?ases. 

d. O. 3Vf oX-*x£:xsr j^-A.xsr A.isri'x A. IVl- I. A... 'W. I>xjrxx.>ixroixx>. 

Tlxe 55eeman effect for tlxe sjxeotrxxm of tantalim*- 
In all, some fifty -five ^^eexxrxaxx j[>attex*ns wex'e secxiix'tl 
for xvave - lenjE?tris of taxxtalxxm Ixot-ween X6648 and 
A6TOO A. Hxese inclnde jiraotically all tlxo sti'f>ii|^ 
aro xvave-lexxj^tlxs. .A concave |ij?ratin^ of 3 jn**tx*«=sH 

radixxs xvas enxjxloyed tlx at g?ave a ciisxxersxoxx fox* t-l**' 
second ox’dex* sjxectmxn of 2-6 A*. . jxer xnxn. ovei* tli© 
regri«>*^ excaxxxxixcM'l- Tlie li^lxt soxxrce ooxxsistecl ef » 

modified form of vaonnm arc in a clxamlxer tlxat foi*i*i*'d 
an integral T?ax*t of tlxe electromagnet. Tlxis lattci* xx'-an 
of tlxe I>n Hois tyjxe, and a field streng?tlx of 
graxxss -was xxsed- 

J- O. JVf.oI-aE:x>t2?a-A3sr, H. O. H. Im^rrcnsir, ^ .Axw^ix Vv. 

l3-A.3Mrso j>7 . On tlxe lnx 3 nines 0 en.ee in solid nitrog?en xntdei 

catixode x:*ay Ixoxnlxardxnent. "Witlx si>e*>trOg?ray>l 4 S oi 
Ixi^lx-ligrlxt tlxe snectx'xxm of Infxxinesoent so mi 

nitrogen 'W'as TcxlxotoeraTxned from X 2000 ni> to X 860 <> A. 
In addition to tlxe Ixands at XX 6646 , 6600 , and 62 . id A. 
formerly olxsexrved, a stronfit Ixanct -was fonixci a 
XB 636 A., one at Xe 726 A., one at X 6^00 A,» 
faint narro-w one at X 01 B *7 A., in tlxe lonj^ 
re^on. TSvo series «>f l;M 9 utxcts were oli^acMrved writJx sHc ^ 
vrave - len 4 §?tlx regeion wntix nearly ednstant • 
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Ll3ac^l>«a^ cSa£l!4er^3PLoei». WHogre «igppii]ex>3{cfirlrMeti^ -i>o ixic -feXaLO dlciock^r €xf. t>Xxcbt> b<>rx^esjpoia:dLix]i^ tro A., ‘fcXir«»o 

t£S ebt^ XX.604G.* cuxxdi i^SO “«irox^ oi^soarv'^cl. Xxa. «>oeli. <aA«oc» Uste x>X%od^Xxojr^ 

«bll ;ptl:t,o««l:kox'oao«)«x^ ojoiira, adxdisXM ekndlt:it>e»d erisoozB-oe ‘wei.s of t^o * ArcbixisXxinij^ 

>z^r«Mep^oacxdLedL fo not; irvot/iooebol^/* ;ipolci.ria«Kl. ^Xxo ^rens^x|i>let of t>liuo io'v^osfii^art^ioiiL t:^liua 4 > Tbiy*3.icx>-~ 
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>r:rosf>oTi.<XiicaL^ t>o ±.la.o»o 'fcl^iro© l^ctncXa, Xo. -fc-ho ciocsaety' of CkOGOuof^ fosr tJKo x^lxosiD^Xa.or'Osooncso ol^fiBOZ-vocX 'witlnL tiix€» 
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Oir^rts^atl St:I^lJlc:t:^ilne 

lV!CXjJI-.X-»IElXX.- A fojrtlaoir !5C-3ray iovGK-fci^»t>ioj:a. of 

• loiniB^-olxckinL oorop»oo.ra.cls. Tiao f ox^\mo.t;o ciieoovenry' 
f Ck euJO;Klo oT^s-fca.! of et xiox*xrxaX laydlrocck*rX>ojr*., a^-Oa*Xi.-o, 
cikc3 xxxcfcoo it- jpoesiXalo t>o dot^x-mino oonsidoarekolo 

ooojraGy cort-G-io clot>Ckil» of t-ixo st-mot-xar'o of g- loxx^-olr&£kira 
aolocxxlcs. Tlrao zretfio of tiio loxa.|Ed^la. of t-lrao fu.xxd.€kmoo.t.ckl 
al>-j>oiriod of t.iao olxAixx latEksi t>ooxx ixioefcsvut*o<i to 1 |pa,*-t. ixx 
tH>0- '\?'an*ioo» ot-lxor' coxist.«k3ca.tis la«kvo l>ooxx lo»» Ckooor- 

dot:>o3rrici.ixxoci . 

l-Sfa-olx cekr*l>oxx «ktoxxa io flrao olxGiixx is: luao'W'xx t/O l>e> 
^t-i<>oi£kt>od wdt-lx -fc^wo Xaydro^i^o fibfcOTXxw, wit^laL t-lxo 03«:coj>- 
.00 of OJBkoXit of t.Xxo oixd eLt>OTra«, t-o 'wlxicix ftax-oo «.x*o 
1 1-*kclrao<l, fox'xoioLg? mot-Xiyl ^^oulx>»- If oauoJrx €5a.T*l><>ri. 
t.oox its txvo *ia 3 ,»'<lrog€si:i.« foo corrsidoirod «ks soj>a.i*- 

to c:«,|:a«kl>lG of x*op»X‘ 0 «€^xi-fca.t.ioTa l>3^ «fc sitxglo 

•*at-tox*iii^iC conti’o, t-lao olx»3tixx is fotmrl to IrifiLvo a, 

fonra x?w?ith »*. oorata*c?' a-t Gvory oonxcsr*. Tixo txvo 
ml oaT*lr>oras airaay wit lx ^is>vy ^ooti aixoa'oxcixaxaticaxx Ixo 
al-coia t<^> i>o i~c»|Xj*oscMxtocl iyy tixo tw'o oracls of tlao a&ipcsia^. 
'lat' ooxxtx't^s tlaoi'C^foii'f*' lio ox* tw'o jx****'^^^*^! liixos, 115 ora 
ji**, 1*1 oxa tlic^ ot laoir. Tlao aratio of ttao distarvoo laotwoora 
v\<» oorasGorativo ooiatx'os ora tlao sarrao liiao to ttao lora^ftla 
f t|rao olaaira, tlao «ol>-jxor-iod of tiao oliaixa^ is 0“<>3258<> rt- 
•<»t>0052. JV.« tlio lorrig^tVa of tlao cslaaira is 77-12 A,, tlais 
if-it aaaoo is i2-i>3^ A.. 9 'wlaiola is, -witiaiir tire* llrraits of 
>k.| >or-iiiaeMrrtal e'rror, tlie* distaraoc* laGt’W' 0 «»ir tw^o csoriro- 
|i(*iadirr|^ atoms ira diaTxaoiad. 'I'lao olosesst distarxor* 
►t-T wc'-e^rr twro lira«*» of ooiatx'os laoloxap^io^ to difforoaat 
lit »U*oail<*s is 3-7 A, HPlairs tlioro is rooria for* tlao a-ojralaot*- 
r>*‘»at of fa>'dx*o^o»as lay" oacyj^oaas, «axad iaa faot it is foraiad 
lTn.1 tlao ciii raoiasioras (tlaoarjgti raot tiao irxtorasiticas of tl«o 
Iff^tioxas ) of tlao kotorao OaoII^^O and tlao Jhiydx-o- 
•larlaoxa ar-o idontical- 

aroa or oa*ows soctioar of tlao raaoleso uilo is forand. to 
»t' I H-o 10 *• ^=*< 1 - oan., a a-osnlt in gjood a^r-oonaont -witla 
-111' v^taltfos alrveaarly dotorxrainod iia tlao oaso of otlaoa- 
iiii*^lo orystals of lon^-olrain conafxoxrrads. 

I- l-C. I^iSTA <>r>s . ^Tlio for-xar of tlao ooxatral C5ax*l>ora. atom 

II f x'xrtaorytlar'itol totx-a-acotato as slrown lay I?C-x’ay 
•r\ .-^tal analysis. Tlio ^>!I-x'ay oacanaination of tlaoso cx^ys- 
**1'^ w»as ondox-talkK^n witla tlao viow*^ of stxadyixa^ tlao t>o- 
Uav iovxx* of tiro oorrtr*al oax-lrora atoiar in a oomoovand in 
sviiitila tlao forrr oar-l>on valonoios ar*o satisfied lay lilco 
ei'oups. X^ontaorytlai’itol totx'a-acotato oirystallisos ixr 
tht* totr*a|^orral lrip>'vr*axnidal class j tiro ox-ystals ax-«> 
ora tlao Ura-vaas lattice, !"■/ triad tlao spaoo pfroxrn 
*^^ 4 **; tlaoro ar*o two nrxalooaxlos in tlao vmit coll, wrlriclr 
l^a^s t-lro dimonsions 11-118* x 6-47 A. 

'I'iio molooralo jaossossos a foanr-fold altox-natin^ arcis 
of rt;i»'xramoti 7 y , wlriolr rrarrst piass tlrr*orrg 5 >a tlao ooratr*al 
oarUoxr atom. Tiro contx-al 'cairlroxr atom itsolf xraay Iro 
taitrfalrodral, tlronKl*^ sonro sli^^lrt dojrax-trxro from traxo 
totrtklaodral syrrmrotr^’' is jrossitrlo. A jarolralrlo strrxc- 
tui*t^ for tlao crystals xs sirjggostod- 

tl- IS. X4'K:j!ia'j*9 jau**-x> - JToisa’JCca A-ism U. IVI. I>jsisra:'- Tlao 

^lun^o ira tiro latitico s^aoixr^ at a crystal Irorxndary. 
THo oorrtraction of tiro lattice at tlao (100> Iroamdary 
of oi-vs-tals of tiro >ra01 tyi>o is oorrfinod almost 
Entirely to tlao tof> lay or axrd is of tiro ordor of 
!» p^'‘i* ooart. Aar rxjrjror liWait is forxxxd for tiro docroaso 
tilt- iirtoiratomio s^aoixxj^ ixr tiro srxrfaco lay or tlris 
i« of tlao ordor of & JP^sntr coxrt^ Tiro srxrfaco toxrsioxx 

* A of rettcl bfrffoco ttae aaoytfcl Socsietjr 00 1. 
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of a mxrralror of crystals of tlao I^aOl tyjro is caloax- - 
latod. 

IN'- -A.. Ax.srroi^ AT^-ra J. "W«:srr. ^Tlro stmctrxro of 

tojraz. Ifroxxa a tg^rxantitativo analysis lay I?C-rays of 
tlxo straxctiax*o of tojpaas, [A.l(If*OH>3a SiO^, it ap^oars 
tlrat raltlaorai^lr tlris cr^^'stal is sojmotinros considorod to 
laolonjg to tlao ortlaorlroaralaio jayramidal <^olar) class, 
tiro stmetoro actrxally fonrrd is Irololrodral ixr olaaraotor. 

Tlao claiof foatixro of tlao stmetaxro is tiro arran^omorat 
of tiro orcygon axxd firxorino atoms. Hoj^ardixxj^ tlroso 
atonrs as' oc^axal in si 2 ;o, tlaoy form a closo-^raolcod 
assomlrla^o w'laiola Iroloxaj^s strictly to noitlror of tlao 
twro 'woll-irno’wn laorca^onal and cixlric tyyxos of closo- 
jraaclrirr^. Tlaoso t-wo typos and tlao assonalala^o found 
in topas)^ naay l>o convomontly rog:ardod as tlao simplest 
oacamplcs of tlao w-ays in wrlriclr a sorios of identical 

C lanos. consisting: of similar atoxras in contact, naay 
o dosoly stac?lcod toj^otlror, ono on top of tiro otlaor, 
so as to form a sox-ios of layers in periodic sucoossiora. 

14onro of tiro more comploac stmeturoa still aw^aitin^g 
arralysis, wrlriclr, -wlrilst oaclrilaitixr^ cortain foatrxros 
cslaaractcrristic of close paclcin^, Iroloni^ noitlror to tiro 
laorcaj^onal nox- to tiro caalric typo, may actually pror/o 
to l>o laasod oxr ono of tlaoso loss simplo arran^oxraonts . 
ALltlaoaa^la in a strrrcturo of tlris Icind it is di^mcaxlt to 
distini^uisla laotwoon orcy^^on and fluoriixo atoms, it as 
taoliov’-od tlaat tlar* four atoms vwlaiclr surrouxad totra- 
Irodrally oaola silicon atoxxa aro oacy^on, wrlrilst of 
tlio si?c: atoms arraxrjoced synarnotrically alaorrt oaclr 
altxminium atom, four aro orcygon and two aro Huorixxo- 

d. O. 3Vtol-.ja:TsrKrA.isr, It. Itxjraray, ^rsm :E3. Oorr^sisr, 

*I‘*lao rnagrretic suscoptilrili ty of sinj^lo crystals of 
asirre and ca.dnrium. Tlao ma^notic constants of sixr^lo 
crystals of a&inc and cadnrixxrra laavo laoon dotorminod* 
H’or tlraa mag^notio suscoptilrility X-ii (parallel > and xx. 
(rrc>rrnal> to tiro Irosca^onal arcis, tiro results arro 

Od .... 3Cn «= 1^0 X 10-®, x:j-«= 14S X 10-«- 
Zn .... >cii =2^01 X 10 ®, xr.= laO x 10“®. 

■Witlr mercury tire results olataixrod lend support to 
tire view tlaat tlais rraetal crystallises in a rlaoxnfeolrodral 
form. 

It. W- O^A^Miss Ajsijo O- 'W*'. JBnxr^a’irx^Esy- A quanti- 

tative strady of tlao rodoction of I?C-rays t>y sylvino- 
Tlre vax'iation of tire irr tensity of rofiootion of .^Sl-rays 
fronr s>'^lviaxe witir temperature is qaxantitatlvoly 
in a^roomorat w-itlr tlao Helayo -"Waller iawr fro 3 cn 
tlao terra pox-ature of liquid air u^r to alrout 

alas. .A.t laiglaor temper atrxx*os tiro docroaso of in- 

tensity witla iaacroasiir^ tornporatux-o is rnarola more 
rapid tlaan tiro law indicates. Tire value of tiro tozn- 
peratrxxHr factor laasod on olasorvations at room 
temperature and at tire temperature of liquid air 

ag:reos very well witla tlaat calorxiated l>y "Waller from 
tlae elastic coarstaxrts of tlae crystal, and also witla 
tire value oalcrrlated from tlae I>el>ye-"VValler law* rasing 
tlae clraracteristic temperature. 

Tlae alrsolute values of tire intexxsity of redection are- 
in ^ood agr-eement -witla tlaoso calculated from tire 
Sdarodin^er derasity distrilrution for and 01~ 

olrtaixxed lay Hartree's metlrod, if eaolr elemont of tire 
distrilrution is assumed to scatter classically, and if, 
in ooxreotiugE for texnperatrxre, tire erexstenoe of ssero- 
X^Mxint energfy is assumed* 
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'Vit.Amm AS SLn Ai^eiat;. 

"’VT^XMJEISr till© fa.<>-solvil»l© ^it>i9umizi3 first clifior- 

^ ^ oiiticbteol, it vc^cua sooxx xrc9<oo]Be:nis©c] tlxa.t cbnimcbls 
xrx£&.iri.t«idi:x©«3. on syntliiiBtio jpixrifioci rsitions cJofioiont in 
df At-solnl>lo not only <304BbSo«3- to grow «tftor s. -VAri^blilo 
tijtn©^ font Also ’woro vory j>rono to <l3ov©1oj> virions 
in.£o<3!tioxiJS. On© o£ tfoo most ofovions -cbncl oommon o£ 
tlioso w-ss sn infootion o£ tlio oonjnnotivrct, xvliiol* is 
Icno'W'n as 3Coro1pJK.tlialmia ; luonoo tin© nsnal sif^ns of 
Aritarnin -.4. donoionoy loolcod for 'w©r© oossation of 
jgrro-wtli and tlnis ©yo disoas©, "WTnon vitamin JL> xvas 
difi©r©ntiat©d from vitamin -<4 , tin© C|n©stion aros© a« 
to nvfo©tln©r tin© si|t?ns of fat-solnfol© vitamin d©ficion©y 
nvor© dn© to laolc of vitamin -d or vitamin jri>. Xt was 
fonnd tfoat footli aro n©c©s«ary for p>roTn©r g!c**©'W'tli ; 
font ©ncc©^t for som© x-©c©nt ofosorvations foy Oroldfolatt 
and IXonisolmlc, tin© ‘rolationsliiin footv^'oon tli©«© x-'ita- 
xnins and inf©otiv© jnx*ocs©«s©« Inas not fo©©n fnlly -worlcod 
ont. *X71i© rosnlts of tlios© antlnors su^j^©st©d tlnat 
vitamin -^4. was tin© rnor© olos©ly i‘©lat©d to tin© jnro- 
v©ntion of inf ©oti on. 

XX, JST- Oroon and !E. !M^©llanfoy Inavo tln©i'©for© Tir\ad© 
a stndy of tlno ©ff©cts -tnjpon rats of maint©nanc© 
nxf>on a di©t dofioiont sol©ly vitamin ^ 

•Xo-nr*., ©Ol^ vol. 2, 3 028). Tin© animals ’wor© fc^d a 

syntln©tio ration "W©!! foalano©*! as r©|; 5 ards j3rot©in, fat, 
car foolny drat© and salts, and oontainini^ vitamin 
^m.amnit©>, viteunnin C.y (l©nnon jnic©), and vi tannin -X> 
(irradiated ©r^ost©rol in tli© form of “ Xladiostol ’ 
solntion, ^ to X tlrojn <laily ©acln animal ). fcSonm*-** rats 
V6^©r© Icojnt on a diot d©fnoi©nt in footli vitamins and 
JO^ w'foilst anotlnor ^^onijn w-sr© lyi^^on vitamin ^ in tli© 
form of dried oafofoa^o <0-S ^ym- daily), fonnttor (0*1 ^?m. 
daily), or cod-livor oil (©-lO nn^^n. daily). Tin© r©snlts 
ofotainod w'©r© Qinit© cl©ar-©nnt~. On tin© di©ts laolcin^ 
vitamin .A tin© animals liv’-ocl for ©8-100 days ; dnrixn^^ 
most of tin© tim© tln©y at© tlicir food well and slionve^d 
nnodorat© ^rowtln ; dntrin^ tH© last -woelc or so of life, 
lno-%)%’'©v©r, tin© ajpj^otito failed, w'oigrl^f' "vras lost, and 
finally doatln ©ns nod. Xn alnnost all tln©s© aninmals 
(03 in all) sojtn©, and generally many, organs vror© fonmd 
infected -witln nnicro-organisms. Tin© jiresenc© of 
vitamin XX in tin© ration nnad<>» no diff©r©inc© to tin© 
resnilts ~ it a]pj>©ar©d, indeed, to Hasten tin© onset of 
tin© infection, ox*ofoafoly ov’ing to its stimnlating ©fitc‘*ct 
on grovrtln w-lierefoy tin© stores of vitamin -were 

caused to disajijiear more rajnidly. 

In all tine animals laclc ox fat axnd general visceral 
atrop>lny vrere strdlcing featxxres : in addition, 01 of tlx© 
03 slnowed evidence of infection in soxn© jfnax*t of tin© 
foody- Only 38 j>ei* cent develojned tin© olnararotex'istic 
lesion of xexojnlntlnalmia in tlnis series, otlner tyjnes of 
infection Having foeen found more coxnmonly z tlnus 
*72 to OO ]per cent, according to tine neriod of survival, 
slnowed afoscesses at tin© foas© of tne tongue, in tin© 
accessory salivary glands, and 4-4 jner cent or nnor© 
gave evidence of infection of tin© urixnary tract. Otlner 
sites of infection v’^ero tin© intestinos <21 jaer cent), 
tine lungs (O jner cent), and tine znasal sinuses or middle 
ear (20 oer cent) z once an afoscess ixn tine w^all of tine left 
ventxricj© of tin© Heart nvas seen. 

Tlnes© ofoservations sHoul<i fo© contrasted "witln tH© 
results ofotained in SO animals fed on tHe saxrno diot 
pnlus on© of tHe sources of vitamin .<4. mentioned afoove 
for jneriods as long ee, or longer tHan, tHoso tHe 
defionent rats survived- Xn. xnon© was any signs of 
foa«.;t©rial infection ofoserved : tHree cysts of tH© liver, 
of x>arasitic origin, were noted ; otHorwise tHe tissues 
w-er© j.n©r£ectly Heal tiny. 

Xt ajnjnears, tHenn, tHat vitamin -sX |>lays a significant 
oart in nnaintaining tin© resistance of tHe foody to 
infection, and it is ^rofoafoly more directly related to 
resistance to infection tHan any otHer known food 
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factor. Xf tHese results oan' foe ax^plied. to xn«m., it 
ap 2 >ears . ^ossifole tHat various infectioips xuay fo© 
ult4;mcibt^;^ traced "to deficiency of vitamin -A in tH© 
diet. It is Icno-wn tfoe iK:er'oj>HtH843rxiia ocouie. in man 
in conditions of deficient intake of fat-solufote vita- 
zimins, fout tHe condition is rare, and only occasionally' 
is tHe deficiency so gross abs to lead to its ax>]|peebrano©. 
]&Xor© imjportant is tHe ipossifole relations Hix> foet-ween 
infiammatory processes of tH© nasal sinuses, middle 
©ar disease, and pneumonia, and vitamin -d deficiency. 
At j.ir©sent it is ixnposslfole to foe certain afoout sucH*^a 
relationsHif>, fout it is generally agreed tlnat tHe usual 
sources of vitamin A, milk, foutter, eggs, and green 
v©g©taHl€>s often find little ^lace in a modem dietary. 
IVfaking due allo-wance for differences in rcqiuirement. 
foetw'een rat and man, fout renm^^mfoering tHat iceroi-nH- 
tlialmia can occur in footH under similar tyj>e« 
nutritional deficiency, "vre miglnt ©sejpeot tHat a mort^ 
adcc^uat© oonsunrnjition of v’'itamin ^ foy Human foeing.-i 
migHt decrease tin© incidence of at any rat© some of 
coxmnoner sujipu native j>roc©ss©s. THe p>ossifoility of 
a diotary^ deficiency sHould also He Horn© in mind 'in 
tHeir treatment. 

Ooxidition oX JPlAice in tH^ HJortla 3eA. 

/kf/rt, .dl^Wc. cmd 

«©r- 2, vt>i. lO, X^o. 3, 102T, IVliss X>. !£:. THur«t>> - 
X^elHann re^norts on tin© conditioxn of tin© jnlaic© stook 
in tH© l^ortH fc>©a in 3 02S as compared wit li I 
and on tlno cHainges tHat took |>lac© nn 11124- and 
TH© investigations foy tine IVlinnistry Inav© foon-in of>n- 
tinuod year foy year and tonnei to indicate tHat 1 l>t- 
j.>laic© stock, w'HicIi slno’wed a marked increase Hotli 
in si5K©-distrifoution and atnundaince imrirw-'diatc^ly aft<*r 
tH© Wa.!*, and sucH a rai-niti deolin© unclesr intense fisHiiiu 
in sxicoe©<ling years, is still in a csondition of fiusc- 

THe landixigs of plaice during 1 $123, 1024, ain<i i 
"w^er© foelow^ tHoso of any prtsvious year since tin* 
inception of rndiafole statistics in lOOfi- In J 02f> t k«' 
jrnositin'nn "witH regard to tli© actual ciuantity laiAil<*il, 
and afoundanc© as evidenced foy tin© catcH int'i" 
Hoxn's' fisHinxg. w-as Hotter tHan in tH© tw-o f>rori<»u.s 
years. Hess fisHing, moroovc^x*, v^as carri©<J on dniiiitz 
tlnat year, and tliei'ofor© tH© offoct of tin© ixncrr'in-:^rtl 
afountlanco on tH*"^ laxxdings -vras xnot so xnarloMi nis 
"wouki liave l>©©n tH© case if fisHing Ha<l foeexn car»’i<*tl 
oix AvitH its foT*m©r ixxtoxnsity. THis improvc^xiK'nt . 
InoAVover, vras ©ntix’ely due to ixnox*©as©d c^uantit. ^>£ 
‘ small ’ plaice, sixxco footH * large ’ and * moniiuto 
continued to <locline footH ixx actual c^uantities laiitJcd 
and in afoiuxdance. 

TH© decline in size as evidencesd foy tHe statist ic-nl 
categories Has foeen continuous since 1022 froxxn yesr 
to yeax', foxxt AV'as not so xnarked during tH© ycisr 
IVlarcH 102fi — 3?'efoi*uary 1028 as -in previous^ yciirn. 
TH© ©A’"id©nc© may indicate tHat tHe size-distril>»Jt loin 
of tHe plaice stock is foeconuxxg stafoilised. 

Tine question arises as to tHe encternt to "wHioln t 
small size of tHe plaice caugHt may foe attx*ifout©<l to 
over-feeding, and to "virHat degx'oe it is due to nat » 
fiuctuations. it -would appear, from tHe very limitctl 
availafole evidence, tHat tHe gxreat afoun-dan<*<‘ ot 
‘ small ’ in 1023 -waa due to natural fiuctuati<>a«- 
THe same is tx-ue to some eactent -witH regard t.<» tn© 
scai*city of * nmcTdium,* fout it would seeom tHo t » 
addition, tHe Heavy fisHing since tHe XVar Has plsiyoci 
a coxnsiderafole part in tHe decline in afoxnndan<*c o* 
tlnis category- IVTiss il^elHam enepresses tHe opic*ofi 
tHat tHe esetent of tHe effect of fisHing sHould r>« 
more easily adludged in and after 1028, wHen it 
foe seen "wHetHerr tHe very afoundant * ancnall ot 
last fe’w years Have remained uncaugHt in sumcion - 
quantities to augment tl^te * nnediuxn * .and tHe ‘ lar^o- 
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are>j£^oaHb of tlio :ildoeLrd of 
e>eMa»9tx*oi^ allows ai. fxxi't-l^ojp iT)ictiroa.ae in 

nnell>ojr Of vjS't>o:<i.€»nlja -woirlcing: fox* xoao«bxoH cjLojEp[r€!»oa, 't>J:^o 
oxe«u»e> cOTOinK xnL0.1xlt;>r fxom ^xcbdix&'bos of -fcHo TJn.i- 

arBii-t-y .of OajTtvoxricljg^o it/solf. Tr^nit-y a-nci 

3];l«»ia;oa lo«b<f tJKo fiot<i in tilito nxmilOox of anoint sf tacXorxtia^ 
ifXji ; tCSTownlaa-m, St>. iJ olaxa’a, Cjron.'villo «tnci C.?«bln.a» a.aa.cl 
b.**i«ti*s Oollogfoa oom-in^ no^cti on “fclrao On tilTO ■w'la.olo, 

Loxo i» » -fconLclonoy for tjrao n.aamlf>or» fo iaxoiroetao in 
I ijHo oollo^os, TTlao »nl>Jocst>» of sf-uwJy moat |3»*o- 
tinonfily x:^f>rosont«xX a.a*e» olayai^sK, Tinebt>H.onrmt>ioa» 
I’lV^ion'l cjfioTjfai «t>ry, l>ot>«tny, jEn^^liala, liiafory, a,^ri- 
if-t.i3iro, «tncl t>iooKom£at.i*y . AXoro tr>lietn oaao.-t.iiircl of 
lo a-fcncloTat.a nro no-w- OfitmV>rici^o ^retcl'u«.t>oa» t-lxo 
r'esaf-or mx*nl>oa- froan ovaf.ai?lo oonain^ac from tlao oni- 
f^rsitioa of flao IJxai-fcocl JSfa.'fcoa* .A^naf Cia^narcln* 

/aloa, and l^oiadon. 

W^, III. Ilixon, .Tio’wnixxi^ Oollof^o, Ixaa t>oon 
[»Y>oint-od 4EL«»o»aor t^> -flao j>x‘ofoa»or of y>liyaio. 

. W'. Xix*nnyat>o, 'X'x'ixxi'ty Oollogo, Irxaa Ixoon noxxxina-fcod 
> tiao Olxoatio momorial f olloAvalxi sa±> Hax*var*d XL^xxi- 
c^rt^it-y, and T. feinxitli, 'Trnxilr.v Oollo^^o, to tvlxo Jaxxo 
nir-a nProotor 'viai'bin^ follo'wsiaija af lE^rinoof oxx fTni- 
f'r*«it.y- W. 11. JVIoOroa, *I'’i*inity Oollc^^o. lias l>oon 
fo an Isaao TSTo-wton st.tadont.slxi jfi in ast^ronoxxxy 
lici oyitios. 

1C j >ii?J BTTjbtt^t ir. — *^l''lx<> U*xivorsit-y t^oxart., axt. its xnootiniaf 

n Oot- 520, a-«>>ooix>"od witlx firx'ftxt.itioation intinxatioxx of a 
ift. of ii/>OtK> froaix Hir l-oy t>otii*xxo Oavadsoix, of Uxant-ly 
,o< !*««?, for tlxo foxandation atxd orxdovtmxoxxt c»f a follow- 
I tip for tlao e>xxooxaraiar*?xiraont- and i^roTXx«.>tion of rt^soaarolx 
j l»»xftt-af*riolo^jry axx<i imnxixTxolojary. 

C^oxxa-t t.»3<i|>rossod its t Haxxas for a jjcift f^ir *Tolm 

iilmoxn-, K-ootor of tlio I Txxavoarsity , to tlxo Hoj.>ai^nxont 
►i' l-tosoai'clx in ./Vxxi Trial 3Eli*oodin|5, of y>la»t.or oasts of t'vro 
'l\'<iosdalo laorsos wlxioii vroro xxsod as fotmdation stoolc 
I) llio IVlontravo stxatl. ’T'lxowo rnodols arx^ of jarrcvat 
ntt‘r*>st in sHo'w^ini^ tlio t<y|>o from -vrlaiT'lx tlio modcMTtx 
'T\ < U'sdalo laas sx>rim|^:. 

'Tilt' < V>m-t oonfixmod tlxo folloxvinj^ axuxointmonts : 
M f- llarT>ld Kxaso, to l>o loctaaror ixx rnatlxomatios ; 

Mi-, alamos I^atoxx, to l>o loctixror in nat.vax*al xxlxilosofxliy 
VI r. W^. O. ISvlillar, to lx^> lootxxrox* in s and 

M !•- yVlf rod T- Haynos, to t>o loottxx-or in aottxarial 
nijtt liornatios. 

<ix^ASOOW'. A Pfift of £10,000 from 3Mr. William 

T^'fK'lior lias omalxlod tlxo Univorsity to ostatxlislx an tea:x- 
lootxxjre»sHiix:> in l>aotoriolo|^y in oonxxoxcion w'itla tJxo 
lt<»\ al Intxrxnary. mxo locitxxror 'will at tlio saarno timo 
tlxo x>ost of Ixaotoriolo^ist to tlxo Hosj:>ital. 

.rViaotlxor f^ft, of ax3p>ro>cixnatoly £1S,000, lias l>ooxx 
to tlxo XJni'vrerrsity l>y Sir JP'rodoriok Oardinor and 
lii-^ Ixrotlxor "William for tlxo xmx*jposo of c^talxlislxin^ 
« i-< '«oa,arolx loctxxroslxix> iti tlxo olxiidron’s 

at tlxo Itoyal Hosx>it>al for ^io£c Olxildron. TPlxo 
it'ot I aror wfll alsrx l>€s axxx>ointod jxatlxolo^ist to tlxo 
llospital. 'I'lxo Oax'dinor Ixrotlxox’s Ixavo alroady 
i’otiiitioci and «tndow^od tlxxroo olxaiars in tlxo Urxi-v'ox'sity. 
the' |>rofossor»lxix>» <xf ojr^^anio otxomistiry, of jilxysiolox^ioal 
olioani«t.ry, and of Ixaotoariolo^y. 

f*<rt>srr>oi«'. Tlxo following: dootox'atos Ixa-vo Ixoorx 

conh*a-i«od c ^X>.^o. irx .. I3o tarry : ISkdCr. W. JT. lilowsoarx 

(Itttporial Oollog€» ^R.oyal OoHogo of Soionoo), for a 

ontitiod. ‘^<1) On tlxo Storn Itot or Wilt I>isoaso 
<'amationa 5 < 2 > On ran oartraordinary 

^ttuKiiigr a 3t>isoaao of NAroissna X.«oavos ; <3:> A ISlossoxn 
Wilt arid 3toxn Ttot of Onltiyatod Ant.irrlxinxxms and 
”^‘lii'-'.antixxx« dno t>o jSFolerojSiftx*** « 4 p€>ro^r<>r« 4 t»n <lil>- " 

C^> ;On r Ooro JRot and ]E*romatttro X^all o 
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aesocsiatod witix jScl^o^irTtria. ; <S> 

da 53ylio^l>a(Ote-.'nf "iE^*aafnl>lor Tlosos dno to ' 

♦ X>.®« 3 . in OKoamistry t - MLr. >^lxnxad ^Salci 

XTnxvoraity O^logo), for a tHosis ontitiod “ t*onz:oio 
Motors and OElootx'onio .Ajdinitios of Ita<liolos j 
.0.«o. in Ooology = IVTr. IC. W^. JEax-lo ( CJnivox sitv 
..^ollogo), for a tlxosis ontitiod “ Tlxo Cloology of tlxo 
DritisH Vir^xx Islands, and otlior W'ost' Indian 
Studios ; X>.Sc, in 01 iomistx*y ; Mr. Xw. X^. Oiroum- 

slxa, for a tlxosis ontitiod “ Tlxo f^urfaoo Tonsion of 
J^icxuid Mfotals,’^ and ottxoi' x>ax>ox's j Air. X 5 . 3 ML- 
'a^anaglx, for a tlxosis ontitl<»d “ On tlxo Intorpro- 
tation of tlxo Tlxoxrmodyxxarrxio Troportios of Solutions 
and On IS'ow I*x*inoi plos and Motixods of I*otontio- 
nxotrio Titration”,; and I>r. I'*'. M. OonstaMo, for a 
tlxosis ontitiod “A. ASTow Intorforonoo Alotlxod of 
Moasuring tlxo Surfaoo Aroa of If'ilm Oatalysts,” and 
otixor pax>ors. 

Tlxo I^aura do Salic!ot.<.> f?txxdoxxtslxn>, of tlxo valxxo of 
£lSO, Ixas Ixoon awardod for l&2i& to X>r. A. I^'. Watson, 
for tlxo ,of . oontinxxing in'V'ostigations on a 

dotailod study of <liotary and otiior faotors oontri- 
Ixxxtixxg to tlxo gonosis and dovolopmont of oscjxori- 
Txxontally indxxood tumours ixx animals. 


Ma. I*' . O. A. MAJanA-iKTrs Hcxs Ixoon apjxointod to tlxo 
post of lootxxror and domonstrator at Faraday Uoxxso 
-Klootrioal JSrxpfinooring C’ollogo. 

iSm X>u«A.t.i> Onxcnrc Ixas aocofxtod tlxo olxaimxanslxip 
of a oonxTXiittoo a|>pointod l>y tlxo Fre^idont of tlxo 
Hciarxl of KUdxroatxorx to advis<^ as to tlxo soopo arxd 
rrxotlxodH of tlxo Hoard’s incjxxiry into toolxrxicsal oducsa- 
tioix for tlxo ongirxooring iixdustry. Mr, H. H. "Wallis 
'will acst as soc?rotary to tlxo oonxTxxi ttoo, and all oom- 
xrxxnxioations slxoxxld l>o atldrossod to Ixinx at tlxo OtIxoo 
of tlxx-^ Hoaxed of JKdxioatioxx, XCinix Olxarlos Stroot, 
W'lxitolxall, Hondon, S.'W-l. 

Tjkck now lxxxildxrx^C» for tlxo X>opartTx:xonts of Hlxysios 
and Oliorrxistx'y of ITxxi v-ox*sity 0<xl1oiao, Oardiff, Ixarro 
fcxooxx C5omi>loto<l and tlxo traixsforonoo of olassos axxd 
otj[uiixrxxorxt to tlxo now cjxxartors is pracrtioally^ aoooxncx- 
plislxod- A now- Ixxxilding to aoooxmnodato tlxo Ad- 
'V'isory and Itosoarolx Ho^»ax*txxxoxxt in Agxnoulturo Ixas 
also Ixoon ooxxxplotod and 'will Ixo ixx oooxxpation durixxg 
tlxo ]f>ro»ont tornx. I>r. JSTomxan Thomas has hoon 
appointod profossoi* of onginoorixx^ in suoocxsstoxx to 
I^rof- A. d. Sutton Pipjxarxl (rosimx€»d>. Irx tho "Wolsh 
I>?ationaI Sohool of IMotlioixxo, Px'of . JT, II. Hihlo has hoon 
appointod j.>rofossor of patholo|ary and haotoriolo^y in 
suooosston to JProf. JE. Id. TCottlo <X'-osignod>. 

Tms; Hritisli IF'odox'ation of ITni'V'oirsity Woxxxon, 
Oroshy Hall, Oholsoa, S.W.3, mahos tho follo'wing 
anxxounooxTxoxxt -with rofororxoo to offoirs of tra'vroXliixgE 
follo'wships for wonxon for tlxo ac;a.domio yoar 19JSI1 — 30, 
tho latcxst da to for tho roooipt of applioations from 
Hritislx 'womoix g^radxxatos xrosidont nx Uroat Hritain 
hoing givon in hraolcots z An intomational followship 
of tho valuo of 1 SOO doll airs, for rosoaroh in any 00 untry 
othor thaxx tho holdor’s own, offorod hy tho Amorioaxx. 
Assooiation of ITni'V'oxrsity Womon (ISTov. 26). An in- 
tox-national juixior followship of tho 'valuo of £2<&0, 
for rosoaroh xn a country othor than tho holder’s ovv^ix, 
in lanioruago, history, arohsoolog^y , philosophy, and 
thoology, off €xx*od hy tho International iFodoration of 
I-Tnivorsity Woxnoix (daxx. 31, A 'xrao^tion 

scholarship of tho 'valvxo of 2000 I*'ronoh francs, for 
research or othor adxranood study in li’ranoo, offorod 
hy tho ZB’ronoh Association of XJnrvcrsity W"onxon 
(dan. 31, 1020>, Application forms and regulations 
may ho ohtainod from tho Secretary, Hritish I^'odora- 
-tion of TJnixrorsity Women, as aho'V'o. 
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C«t.l«»clar o£ .^^uaBteoxzxs ancl Si<;iS(]tli3Ka.ls.r^' ^ 

jNrov~«xlnt>4e«‘ XX* 

Sn:*. ]M[A.»fxrxwr- ** Oloxry of Oetol*” J3i«lxoo of 

Toxxrsat. -A. xxa-t/i’V'o of S3ei>lt>ckJ^«L ixx JP«kxi.xxoxa.i£b, ooirxx 

ixx 317, f .iHo of^ ^ xxiilii:^iEk.x 7 i^x’ioixri-o ajndl fiiroaolf &, 

»ol<iic»xr. fdLo 1» t>o&t Icoo'wxx fox* fiits olrxa^x'i’fcy’ t-o &, l:>4e»s2^49LX*, 

■tio 'wrlxoxo iio ^obAiro ]nL«i.lf fiis oloetlc, olot>>io<l in 'wiiiolrx 

Oix-XTis-fc ^]pX^oeLX*o<jL , "fco fxixxx ixx &, vision, iflxo following 
nlglmt^. Oxx oni/or^ng filio Olnxrolx Ixo iDOoetmo s. Ixoamai-fc, 
■wrlrion 1 x 0 x-os-fcoarocl ono of Ixis cii»oiy>los t>o lifo, tstlso 

Cl, slsrvo wrlxo Ixsrd lt>oon !Hs.xxgo<l.. On one» ooocLsion -felxei 
glxost:. of x*e»i:>n-fcoci xnajc-fcyir, 'W'fxoso «trAcl ei<lt>ebK* 

w'oxo IxoldL in giroett:. i*ojj>xiiiO foy -tlxo jxooixlo, o.jxjpe^fitx'od t>o 
t>Ho se/infj «.n<J. x-ovosJod lxe» Ixs^cl Ixoon xxo Ixoly 

xncLxx, Ixxx-fc JBfc x*o1>T:>€»x*, oscoontioci fox* Ixis crixnos- 

A^& 3E3islxop> of Tonrs, S-fc. IVlsjr-fcin w-ets aofivo ixi oxc- 
-6ixTp«5tt>ing -blxo psgsn -fcoxxx]f>los cmd seboirod gx'ovos ixx 
wrlxiofi IxTs cliooeso a.l:>ovincl e»<l . 'Onoo, a,t> tilxo r-ocjnos-t. of 
2 :>A.g«Lns, Irjo etllovrod Ixixnsolf f>o l>o Ixonnd i>o «t s€xc:*x*e»cl 

j^ino w-lxilo it> ’W'Cls Ixoing follod, Ixn-fc on liis xn^dcing t,lno 
sign of t-lno ox:*oss i-fc foil mo fits xxot> t>o orxxslx Irxixxx- Tlxo 
;^s.gsn. fxoliofs of Irxis dioooso mxxsf. otlso t>o Ixold ro- 
s| 3 onsil>lo fox* St.. Mletx-t.in’s aot-ivity in oxxsting oxx-fc 
dovils, -fclxoxxglx, oxxx*iotjLsly ononglx, Ixo ooxxfosMo<j. flxAt 
i>>xis «tolxic»voxnont> 'Ixocsctmo inox^etsingl^^ difficnlt; cts ItlO 
gx*o-w old- 


!M.AJ«.rrxasriwrwA.s ; ]Mj%.ja.TXJsrAX*i.A.- On t>lxo Ooxxtixxoxxt. t.lxo 

gooso Icillod in Englfitnd ctt IMioljustolxnets xjv'iexm sxxox*ifxood 
a,t> M;fitx*t>inxn€MSt, t-lxo oxcjxifitna-fcory logond Ixoing tlxett> 
St>, ISfc4ct.xrt.in, Ixoing nn'willing to ctooojcxt tlxo t>isl-ioj>x’ict of 
TToofs, Irxid Ixixnsolf from tlrio dio<340>MS.n olootox-M, t>nt 
w'fits discsove>i*od toy et gooso. In ttoo ctnoiont olog 
oetlondfitjrs ttoo dcty wa-s xnarkod witto. a gooso. 

A& tlio fiastoral j^oo^xlos tox-oxigtot in tlio Hooks axxd 
Ixoxrds fx*oxn tto© gx*a56ixxg groxxnds to ttooix* wintox* 
q|xxax*toxrs, tlxo 0|>i30xrtxxxiity ‘wets takoxx to ‘Vtroocf oixt 
snip^z^xxo-vj^ tooad, saoriHoing somo of ttoo inox*oaMO to 
ttoo gods', etnd salting dow^xx’ jxro vision fox* ttoe wrintox*. 
•Ttois jxraotico snxrvivod in tlxo onstoxn of a foetst oolo- 
tox*atod at IMartinmas ovoxr tto4& gx-oator ixax*t of Otox^iston- 
doxn* In vino coxmtx*ios tlio xxow w-ixxo wets tlioxx 
tastod. Xxx Scotland aixd ttoo nox-tto. of .filngland a fat 
oxc -was oallod a naxno said to too dox-ivod fx*oxn 

Id^fitxrtixxxnfits, ets ttoo tixno w'toon tooovos, sw^ino, oto., wroxro 
killod for 'wintor stoxro. Ttoo JEnglisto A^troro notox-ioexs 
as xnoat oatox-s axnoxxg Islvxroixoan nations in ttoo IVIiddle 
^gos, and ttoo oxtont to w-toicto ttoo jjoojxlo aa^ox-o do- 
n^xxdoxxt on saltod moat in tlxo A^v^intoi* xnontlxs mxxst 
too toold ttoo gronnd fox* ttoo toeliof ttoat ttooy AA'oro 
laooxxliarly sxxtojoct to sonr-Ary. Sovoral x^assagos a,x*o 
ci^notocl toy iBrand in x-oforesnoo to . lVtax*tIoxnas tooof, 
-^xat is, tooof driod in ttoo otoixnnoy liko toaoon. 

In Sootland as lato as ttoo xniddlo of tlio oigtotoontlx 
oontm*y Max*tinmas ooxxtinxxod to "too tlxo i*ooognisod 
dato foxr toogixxnixxg to xnako jetrovision fox* ttoo Avixitox*. 
In ITox'faxrsniro, it A^as roooirdod ttoat tAV^^^^y " fonx* 
tooovos Av-oxTO killod in a Ajeook. In Wigton, ttoo 

jxoox-oir jxoojxlo oat no tooof and littlo xnxxtton a 

stoooj:> ox* tAATo killod at Alax-tinxncfcs and saltod doAvn 
foxr AV'ixxtox*. 

Irx T^oi'ttoxxmtoorland, families Avtoo olntolxod togottoox* 
to tony a tooast fox* ttoo foast aa^oito knoAvn as a * xnart-’ 
Ttoo onti-ailM of ttoo aninxal woro stnffo<l witto a kind 
of x>nd<lijng moat, and kxxoAiArn as "tolaok i3%xddinjg^. Ttooso 
Awoxro sont as x>rosonts. -A. sixnilair ontoi*tatnmorxt ixx 
OoxTxxaxxy Avas kxxown as ttoo * foast of sansagos.’ 
X>istoos of ontrsHs aoooxnjxaxxxod toy litooxral pxotations 
Avoxro txrcwclitional in JK'ranoonia. 

In ^>ax»ts of Ixolaxid in ttoo villager ovox-y faxxxily 
nsod to kill an axxirvxal of soxno kixxd, ttooso ricsto onoxxgrx 
a ooAV ox* stoooj'>, ovon tliO a toon ox* oook, and 

sfXT'ixxklo tlxo ttoxrostoold and ttoo fonxr ^oxmox*s of ttoo 
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.L.Jafcoisaio A?^%lri tolood. o^colndod aM . evil i^iirits 

* from tto-o toonso nrxtil ttoo folloAiring Iklaactinmas. 3Poxr- 
songlt spfcxrinktod wigbto. ttoo tolood a^ox*o alad froed fvoxn 
OAril inHnonoos. 

Ttoo oloso assooiation of ^ooolosiastioal and jponnlar 
oxxstoxn is sooxx in ttoo ;^xraotioo xroooxrdod ixx ttoo l^oxrtto 
H.iding of Yoxr-kstoiiro, in A^rlxioto a i>axrty of sixxgox*s, 
xnostly Avomon, xnado a pox*ogxrixxation axronnd , ttoo 
noigtotoomring villagos, cax'xryixxg a sxxxall AArascon imago 
of Otoxrist cbdoxmod Awritto ovorgrooxxs, A>v^toilo tlxoy sang a 
nativity toymn. Ttois oontintxod nntil ^ good living ' 
toogan on Otox-istxnas 1*3 vo, Av^toon ovory tooxxsowifo i>xro* 
dnood a otoooso jpxrosoirvod foxr ttoo fostxval, on Avtoiolx, 
tooforo axxy jxax*t w^as texstod, ttoo xnax*k of ttoo ox*os>^. 
AVfits xnado AA^xtto a stoairj> knifo. 

Ixx ttoo Itoxnaxx Oalondai*, IVCaxrtinxnas snpfcoxrsodod ttoo 
"Vinalia, ttoo foast of ttoo txoav Avino. As a ■fvxx'ttoox* 
indioatioxx of ttoo oloso ooxxxxoacioix tootAVoon JVIax*tinxn«\w. 
and ttoo Avlno foast may too xnontionod ttoo ^>x*aotioo of 
tooys j>laoing ovxt jax*s of Avatox* in ttoo tooliof ttoc^ 3t> 
Avonld too tnrxxorl into Avino ixx. ttoo ooxxx*so of ttoo xxij^xi . 
XTsnally ttoo ^xaronts lookod to it ttoat ttooy avox-o 'aiot> 
dxsafxfxointod . ' 

N^ovoxxxtxex- X3- 

Haxoic’s I>.A.v.— I>oA«m to a lato i;>oi*iod xxi^ 
otosox*vanoo kxxoAvn as ‘ toxxH-x*xxxxxxing ’ aatxxs otosorvod on 
ttois day at Stamford. Ttoo toixtcstoox-s of t.too toAv^ri 
jorovidod a toxxll at ttooix* OAvn oliargos, Avtoiolx wm.k 
j>lacod ovox*ixiglxt in a statolo toolongiiig to tlxo Altlof- 
xnan- On ttoo followixxg mox*xxing t-too toAvn tooltoncxii 
^xxtolistood a jr>x*oolamatioxx tlxat all stoxxt xx'|.> ttooix* 
doox*s axi<l gatos, ttoat nono do axxy violorxoo t.o s<.i*arxgx*x*M, 
a gixard tooixxg af>|t>oixitod to osoort. tliorix ttojroxagla 
towix, and ttoat ixono toxxvo axxy ix'oxA oxx tlit-xif* 
olntos. Ttoo toxxll Avas ttooxx trix-ixod looso ixx to a 
stojx^xod at oacto oxxd, arxd j^iarMxxod toy aJl tlx*> xn- 
toatoitaxxts an<I ttooix* <iogs. JK'ixxalJy, ttoo tonll Av-as driA't'nx 
to ttoo toridgo, A*rtooxro too Av-as forof^d ixx to tlxo rivoi*. At 
xxigtotfall 1 x 0 A>eas slaxigtotox*od axxcl ttoo floslx sold xxt tx 
loAV i^x*ioo to ttoo ooox*. >Vt oxxo tir no a fornaxlo t-^la^l iii 
tolno axxd dockoci Avitto x-ilatooriw ^ AAras a, |:>ax*t of tlic^ 
oolotoratioxx. Its traditional origixx ixx a figtot tootAvt*t'ii 
tAV"o toxxlls cstoookox'l toy Willi axxx JElarl of "Vvairon, oc>i»~ 
noots it AAritlx a xnoadoAA^, ttoo ‘ toxxll xnoadow,’ ixx aa'Ijk-Ij 
ttoo toAvxx of ^r5tamford toolds ooi’taixx traditxoxxal riglalK. 

It nxay too xxoto<i ttoat in ttoo IManor of WlxitloMt^M , 
in Oaxntoridgostoiro, ttooro is a oxxstoxn for tlio it»- 
toatoitants to otoooso oxx ttoo Sxxxxday xxo^t aftor llfclart.ifi- 
xYxxxs tAATo jxorsons oallod stovoxrs, aatIxo ovorsoo jxxxljlio 
toxxsixxoss cxxxd fxrovido a ooxnxnon toxxll, in ooxxsidoratioix 
AArtooroof ttooy oxxjxxyod a oox'tairx ]f>astxxro oallod ‘ toi ill- 
grass,’ 

fdTo'V'Oxn'bor ry. ^ 

St*. Hxjon;, HisjFcor^ oae* I,.x3srooi-xsr, ^.z>. IStOO. Cimi- 

jpoAArdor IPlot, ttooxxgto tlxo toost kxxoAVxi, is not tlxo 
oarliost x^olitioal ovont toy AA^^toioto ttoo ISTovomtoor lir€>« 
toavo tooon adofxtod. In ttoo tAA^^olftli yoar of C^iiortu 
£31izatootto’s roign, toor aooossioxx to ttoo ttoroxxo va'ixh 
ooJotoratod in an oxxttoxxrst of I^rotostant onttoxxsisMixx 
on N'ov. 17, AAritto a jxrooossion, toonfxros, axxd illtxxxxifxa- 
tioxxs in t'too oity of k.ondon- Ttoo oolotoration aa ixs 
oon tixxxxod xrogtxlctrly xxxxtil lato in ttoo oiglxtooxxtlx cojx- 
txxry. Ttoo j>rinoi|">al fxgxxro ixx ttoo ixrooossion was'sxx 
olHgy of ttoo Tojxo, avIxo Avas aooomjixan iod toy Ins 
ooxxnsollor, a jporsoix drossod as ttoo dovil, aa tIxo 
toraood toim and Avlxisyxorod to toixn as ttoo prtroowf^ion 
xnovod oxx. In ttoo roign of ^Qxxoorx Axxxxo tljo 
of ttoo ]^rotoxxdor Avas acidod. JPojxo, dovdl, axxd I t*®* 
toxxdor Avoro all toxxmfc in ofHgy at ttoo IxxxxoHr^ToiTc'l^i^ 

g atos aftor ttoo statxxo of Qxxooxx ^H^lissatootto on^TonxiJJ© 
lar, AArroattood ixx laxxxrol for tlxo ooOOoioxx, toad tooon 
visitod . 
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i!ToV-3e53w:»a:3R ’ lO, NzA^ 

3ociet:i«4S Add Acraidmcnies. 

'ivsj^ lL,owi>o:2sr * ^ ^ 

^Rc^T'Ctl Soci«t:3ry ^STov- I, O. I>. Bensoueli. J- M. 

etrk-ci. A- 3R- X.««» r 'X*lno ■fclioor'y of xxjiotxBtllio oor- 

:>8xoarx irx t>lxo of < 4 u«Lin.t>it> Af.i'vo xrarxocLSxxx'omorxt-w (2). 

'oioarxs of oor-j’oftiorx-f-irrx© otarvos for zixao iii jiO'fccts^iaiMa. 
Irxlorido »olutriozx£« irx flao i>i*o»oxxoo of oacyi^ozx Ixetvo feoorx 
ofirioci a-f. CiJ- axxdL TOO nrucxi. ovor t>3rio rari^^o JV/20,000 

JV. JrCaolx oxurvo lnia» a fslxort initbial fxx'arxoli, ooxzoavo 
j7W«,ircis. 'Wit/Fz &olut>iox\» a« w^oal*: ats iV/ 10,000, ciis- 
laoocl Ixy'clroj^OTx xrzay oifixojr ax>i>oar a» or* lao oxcid- 

lod- lo JV/IO »oliLi-t;ionL«, ixoarly' IS jxor csorif of t>ixo ■t.<>t>al 
orrosiori. i« a»»oc;iat>ocl viritiliL ^a« ovolvifiora - Tlzo oiarvos 
ar ooi-rosjioxx tlzxe* fo oacygoo alaatorja-tioTZ aro 

1 x^oak «olo.t>ioxxs <ui^ t>o altaoxxti JV/GOOO), and esifcraigcHf 
rios afooixly' irxolizxod tio tvlxo Fioris&ozxf al in at-roxx^Bcor* 
n^ln-fioixs <xzi> -fco JIV a-fc loaafv). Tlzo ooixf.x*olH xxg fact^ora 
z*o ooncioxx-fratvions of clxlorino iozxa fox* o>cY»onoxxtial 
izr*vo« and rat>o of 03cy|B:on Rtxx->jxly' fox* wt/Z-aigclif linos, 
'lies final ajrnoxznf of oorrdsion is indojzoniloxxf. of c>3tyr|croix 
laizjxly' ami is dof.orminod l>yr ooxzooxxf/rafioxx of oHlorixxo 
>7»s, axici x**xt-o of flioix* Avit-lxdrawal froxn solxzfioxx. 

C. V. Seaman aix<l iC. S. ICrislxnan : 'Plxo jzx'odxxof ioix 
f now raciiaf ic»ns Ixy* li^lxf soafforing:. l^^arf 1. Wlxoxx 
Jiy" tix*ansf >ax'Oxxt- xnodivxxn is ix*i*adiafod F>y amoxzo- 
liroxnatix* li^lif, flio radiafioxxs soafforod t>y t>lie» xnolo- 
nlos oox»fam snoot ral linos of xnotliflod f x'Oc.|n.onoios, 
kio difforojioo oofvx’oon inoidc^nf- and sotxff x^roil fir*!*- 
ta»xioios <*.ox*x*<^sx>om I iiz^ t-o a cliaraof orisfio infx*a-X‘od 
’*<'<Xnonoy' of tlio nxolo^'nlo. IVlosf ojf flxo nzoditi«^d linos 
x'o of snxalloi* fi'o<j tionoy f-lxaxx f lio 02 «<L‘il.i nju: lino. Tlioi'o 
1*0 somo x*ol€xt.iAi't>ly“ foi»^h>lo linos flzo f x*ocjXzonc*ios of 
-liiolx o>cooo<l f.lio f r*o<| txesnoy of flzo oxcoitinfa; lino Fxy*' arx 
ilVa-T*o<l frocj x»c*?>oy of flio xxioloonlo. Xxx t lioso liixos 
.o Ixavo ftzT* ti»o ixi'sf fixno diroof <’>3< j »oi*imoxzfal ixx*oof of 
(or no^afiv ’'0 alxsor^xfion ) of radia- 
it>n lx>=* iz lol^'ion los . 'IPlao sotxttox*od lixzos aro srixnof ixxxos 

<*<•< »xxz| >«XTJI i<^d Ixy' *x nolxii !osi try' or €*ont,ixxxxovxs sj zoofmxxx, 
's.toxzclin^a: xixisy'xnxxi<'f.X"io.ally* oxx flxo f-wo si<los, *X*lxo 

ri<Mlifio<l x'ad ialioixs s«?af t-*>ro<l af 03cliil>i1: sf t*ilrtiiz^ 

‘cilarisat ion , flj<» do>jfj*oo of xxolax'isat ion Ixoixxp;^ <Iiffoi'ont:- 
i»7- linos c-ox*ros|>otz<4itijH: fo tlilf x'T*€^n t- fx*oc|xxoxi.c*y* sHifts. 

F*. E. Slxaw' : 'l^ril>o-oloof rioi f y' and frix'fioxx. 

'^ri l>o-olo<*l,x*io oliax'^ots ax-iso Izy* flzo C’-lxxsli of soli<l sxtr- 
*»<*os as x\^Hoxx fiixt* fzai’t iolos arc? Ixlowxi at- liij^lx sjjoc^d 
lii'oxzj^lx xz t-xzlxo or izzto a lai'ja:o '\'^«:;ssof. Witlz xxio»t-xxl ^>ai'- 
i»-]os axzd snrfaoos, w’lzon tlio |>art.ic*los and sxzz*faoos 
ij'<' (for oxcxxnz|xlo, z.ixic? filixxjxs zxnd <*o|>y>or szzr- 

<!<•«'), tr-lzo aixxoxxzif of olzar^o is olosoly* | >x*oi >oz'f ioxxod fo 
lie- ^^woll-lcxzowxx oloot>i'oc?l:zonxi<?al valnos. "Wlzozi flxo 
>^zrt;.zc;los axid szzrfaoo ax'O cx/v'Jfco (for oxcarnjxl'O* as-izzo 
itiiifrs and ssixxct sixx*fao€^), xxo olxax*| 5 os w'ozzld l>o o^cfzocfod. 
Hit flzoyr in'varialxly^ ariso. rPlxo |;^oxzoi-a.l law is tlxat 
‘linr^acos arxso Ixy* flxo olaslx of »oli<ls, lilco ox* xxnlilco, 
i\<’'talli <5 ox* noxf-xnofallio. 

E. IkAoultizx r An axxijJox*o nxofor for nzoaszxrinjz: 

•iirronfs of vary Fxij^Vx f roo xxozxcjy' . A. now* forxzx t>f 
anirrzofor Ixas l>ooxx dosigcncscl p»rixrzaz*ily for inoaszxrizx^ 
altfx’na-fcin^ oxxrroixfs of oxfrorrxoly Iziglx frocjxxozxoy , szzotx 
3 X ICl^ oyroloe jxor sooond. Tlxo oalilz ratio zx of axz^ 
|*ZKtx*zxxxxont zxxxast F>o aflroot-ad fey frocixxonoy^, axzd tfezs 
»n«tx*zxmoxxt Ixas feoon ax-raxx^od to Izavo a ^oomotrioal 
*z>mz for wliiolx tlxo oorrocstin^ faotor cazx feo csalcxxlatod. 
■Tlz*- systaxxx oozxjpixjEtts of two xxarallol oiroxxlar oylindors 
irxaido, axzd ^arallof to tlxo axcis of, a cix*oxxlar 
»ort« *ri " txxfeo. Tfe-o tw-o oiroxxlar oylixxdors aro izx oloo- 
I oo^anaxiozx at oxxo orzd, azxd oxxo of tfeaxn is xnoxxntad 
f\n ^43C^tio sxxjpnort "wlxicfe j:>ama.its tlxat csylxxxdar to 
jMjzrallal to*jtaaIf<. TTIxa cxxjrraxit to fea moasxxr*od 
«ows ^ort^ ona oylixxdar axxd ratxxrxxs fey tlxo otlxar, axxd 
Jhe <'‘ozxsae^xxexrxt xrojpxxlsiva foroa featwaarz tlxaatxx aaxxsas 
tiie (-^lastia a\r| 3 ]fzort to yiald jxro jpoxrtioicxataly' to tlxa 
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xnaazx. sqypxara valxxa of tlxa oixxrraxxt. Tlxa mo-va- 
jpcxaxxt ii^'fe'lSi^arV-ad fey «xxxaaffs o^' a sxxitafeXy axrran^od 
ojptioal nrxioroiSiDOijxa- 

S. Golclstein : Tlxa ixxflzxaxzoa of tlxa aax*tlx*s xxxagxxatia 
fxald orx alaatrio transxnissia^a3L in tlia xxj3jzar atxrxosfxlxara . 

A. dotailad stxxdy Izas feaazx xnada of tlxa xnagxxato-ioxxia 
tlxaory of tlxa orojzaj^atioxx of radio -wavas in tfea zx^pzar 
atxnosfxlxara- JVSatfeazrirxatiaal forxnixl^e ax*a givarx foz- tlxa 
jxolarisatioxx and ■wava-valooit;y of a ixlaxxa •wax’-a -train 
in an ionisad xxxaditxxn xvitlx xxxxjxosad nxad^zatio fxald 
ofelic|xxa to tlxa diraotion of j>rojxag:ation and tlza xrasxzlts 
ai>j>]zad to oalcxxlata tlxa jxolarisatioxx of dowmcoxnixx^ 
radio wravas. 'IT'fe.a agraarzxazzt ■witlz axe jxaz*irxxazx t is 
satisfactory . 

S- Ft. IMtilzxar ; Tlxa “ action * of axx alactroxna^rxatic 
fxald. Tlxo aloe troxxxag-n otic acjxzations ixx tlxair xxsvxal 
forxn a:5Cfxi*ass tlxa rates of vax*iatiozi of tlza fxald -voctors 
aloxxia^ tlxa tinzo ascis of an arfeitrary ofesax*var. Tlxo 
coixsidoratioix of tHa ratas of vax*iatiozx alon^ otlzar linos 
ixz sjxaco-f ima, xix jxarticxxlczr alozxj^ tlza lizxas vsTliiolx xnarlc 
c:*xjt tlxez sixxx]plast strxxotnra of tlxa fxald, loads to tlxa 
ocjxxally laz^itinxata concajxtion of tlxa fiald as feain^ izx 
znotion. In tJrzis wray aacfLzrassions for tlza 1-familt oniazx 
and Xi2xzlax*ian carcfforxs of tlza field ara ofetainad wixidx 
form strict otjxxi valants to tlzosa for tlza actions of a 
dynaxnioal systanx. 

M. A. Wilson z Olzcznxical acjxxiliferixzrn in tlza x’-ajpoxxr 
of a xnixs;txxz*c of jxaraflins and nnsatxzratad Izydro- 
cax'feoixs. Tlza tlxaz*nxodynanxioal zxxottzod j-zravionslv 
xzsad (-f^rcrc. Tfo?/. aS'oc. A, vol. lie, r*- GOl ; lOST) to 
oalcrxxlata tlxo ac^xzz lifer ixz zxx c?ozxxy>ositxon of a zirzi^ctxxra of 
>>ax*aflxixs is ay>|;>lia<l to a nzizctzxra of yxarafTxns and 
zxzzsatxxratad Ixydrocarfeozzs- A.n azcjzz-assion for flxo 
fraction of tlza total yxrasszxra dxza to xansatzxratad 
Ixydz'ooarfeozxs, izx acyxiiliferixxm, is ofetaizxad. Tlxis 
fz*zxctiozz dizzxiziislxas as tlza yzrassxzro is incraasad, in- 
c?raasos as tlza taznyxaratzxra incraasas, arxcl caxxnot fea 
#^ra«x.taz* tlzazz oxxa-lxalf W’^lzarx tlzo vaixovir is in cozztact 
vzdtlx licyxiid. ^ 

E. M. Go-warz z Tlza off act of oatona on tlxa taxnyxora- 
tzzra of tlza xz|>yx«*r atxxxosjzlxara. An acyxxiliferixxzn oq|xxa- 
tioxx xzf?izx| 2 c xv’al <‘'r x’-zzj.xonr and ozona is sat xxyx and tlxa 
stoyxs of zx solzztion fey sxxccassiv'-a a|,>jxro3cizxxatiozx» az-a 
^ix'oxx. Tlza tlzaoz*atical considaratiozx of tlza racliativa 
ocy XI i lifer ixzxn leads to a xvarxxx rofi^iozz a^raaizx^ vajry -wall 
txs rajxaz-ds Izotlz t-cjmy>aratxxra and Izai^lzt -witlz tlza 
z’aszzlts of izzdiract ofesarvatiozzw, 

M. Oragory and C- T. Arolxer r Tlxez tlzarxnal coxzdxxC?- 
tivitios of ca.rfeozz xxxonoxcido axzd nitx'oxxs oxida. A.zx 
o:x:|zcrinxazztal datarzzzizzation -w-as czxrriad oxxt. A. cozxx- 
yzarisoxz is ^iv^an of soxxxa of tlxa jxlzysioal yxrojxax'tias of 
tlxosa f^asas -w^itlx tlzosa of g^a^as of aqxxal molacxxlar 
w'oi^lxt. Wlxilo tlza -vdscositias of czarfeoxx moxxo^cida axxd 
xzitroigtazz, azxd of xzitx'oxxs oxcid^ azxd carfeoxx dioxcida, ara 
acyxzal, as sxijzfii^^astad fey^ tlxa IsLixzatic tlzaory of grasas, a 
xrxai'lcod diffararxea ct-jcists in tlza -v*alxzas <>£ tlxa tlxamxal 
csoixdxxoti vitias of tlzx^ ^asas oonsidarad. 

Nf. IC. Adam axzd G. J assoyz : Tlxa strxxcttix*a of tlxixx 
films, Tax*t 12. Tlxo action of clzolastarol in radxxcirx^ 
tlza ax*aa of cax*taizx axcyzaxxdad fllxns to tVzat of con- 
daxzsad films, discovai-acl fey X.taatlzas ixx lfl23, is fxxrtlzar 
i n vast xg^at ad. It is yxrofeafely dxxa to xnaolxaxxical 

ofesti-xxotioxx of tfea tiltixx^ osoillatiozxs of tlza molaoxxl€»s 
ixx tlxa- aacyzazxdad stata, fey tlza fexxllsy and massiva 
clzolastarol xxxolacxilas, not to any s|3aoial attraction 
fea t-waazx tlxa clxolastaznol and tlxa sxrxallar apExolacxxl<as, 
Tlza ooxxdxxxxsixx^ action cazx fea imitatad fey otlxar vary 
lari^a molacxzlas, tlxa affacts of -wlxiclx ara txot,. feo-wavax*, 
jxraoisaly sdxrzilar. Axx attamjxt is xnada - to oosrrdata 
tlxa minor diffax-arzoas in condarzsirz^ affact of variotxs 
molacxzlas -witlx tlxair solidity at variotis points, as 
indicatad fey tlxair aonstitntional fomxxxlzga, 

W'. A. Eons, E, Horton, and Tal s H>«ssaarofeas on 

tlxa olxamistry coal EHjiartlrzar in Vast iga^oaats Ibiava 
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oeuparioci oT-it> \x^ox% t>lio l^x^szk^ene ■ 

of va,riovia t,yjp&si of oo«tl» ’<e«rit>lx viow of eurr^ivin^ «,ti 

sorao 'oxjciorst;ajrxc3iTX^ of t>lxe oJPX^ixiL «txxdl <dov©10jt>3m«erit; 
dijjring: -tfio ‘ xYxctt^ojrixx^ * 3 pi*oo€>as of tifio ooxist>it>x:ioi:TLfc» 
Avlxiolx fibjpo j>x*iiiLoii3«.lly X'osiponfsll^lo for fho ookin^ j>ro- 
230Tijaiit>i€>s of l3it^o.3na.irxovi€( ooa,la. Tko ooekls oxaminoci in. 
cloi>ail inclnciocl ( 1 ) ivino JMCorv«roll Tfc>i*o'w«m.-ooal ooon.rrin.f;C 
in "Vio-fcoria in .^Vnsiralia, <2> a sorios of li^ni+ic ano 
otiiior ooaJs from -fclno W'ostom Oanadian. Ooalfiolcl 
( Saaka.'fcoiio'w^an and .AJ-borta), aixd (3) tiliroo lL>ifnminons 
ooal3 (ivwo of JEKril-isln arid fclio f-iii rd of S^ontfx .African 
oi*i|gin). Incidonially, it> ia aHo^wn tkati t>>»o snl^afanccs 
roTOOvod l>y t>lic F>roocs8 arc nof y^rodnccad 'fc>y t>ii«x*mal 
decomp>oslt>jon Ci*'^ i-kc son^o of any real l^roalcdown of 
t>ixo coal sv3i'fc>st>anc©) feni:. arc J3rc-c3cist>cnt; in if, eifixer as 
snolx, or in some loose xnolc<!iJLlar assooiafioxx ■wsriflx flic 
coal oom^Xexe, more x^^^Xialily fho laffcr. TTlic residues 
from Ixcnzicnc x>rcssnrc-c3cfT*acf ion arc airways cinifc 
devoid of ookini^ I>r*ox>oxxsif ics , Tlic general effeef of 
‘ xnafxtrin^ * lias l>ccn i>roj^rcssivcly fo diminisli flic 
ocyiBfcn confenfs of flic snlisfanecs comjiriscd in cacli 
and all flic varions fraesfions of flic fc>cn!z;cnc-x>rassnrc 
caefraots as 'well as of flic l>ons*cnc cactracfcd residue. 

fl. 1.. Oallcmlar : SSfeaxn failles and ec^ixafions eac- 
fended liy tlireef ex: fieri m on f fo 4000 Iti./scf. in. and 
400*^ O. A sfcady flow mcfliod ivas devised, “wifli a 
jackefed condenser 'I'rct.'rhs.^ 1012) cafialile of 

readin #5 fo 1 in SOOO of fljc fofal licaf of eiflier -wafer 
or sfeam af xiressnres xifi fo 4000 lt>-/sq- in., and indo- 
endenf of flic fliermal cafiacily of flic afifiarafvis af 
i^li f enifieraf iires. 'X'lie -work uvas in termiif od l>y flic 
War, tmf lias recenfly lieen oomfilet^ed wifli flic 
assisfanoe of flic I3rifisli ISlecfrical and A^llied indns- 
fries mesearcli A^ssocialion. TTlie resnlfs for flic fofal 
lieaf of wafer vox*ify fixe f H<5rxr»o<ly namic forxrnxla af 
sat.ixraf ion ( OTrcx'n.ff^^ 1002) wifi* ^yreaf jirooision nji 

fo flic crifical jpoinf. Tliose for sf<?a rn slio-w cornfilofe 
aj^reemenf -wiflx fixe exfiressioix c;/( 1 — for fixe co-a^j^ro- 

g^ation volnxne, liixf cannot lio roconcilexl wifli fixe van 
der ’Waals* fkeory of fixe crifical sfafe. I5y oornliiniii^ 
fixe oliservafions on fixe volimxes and fixe total Ixeafs, 
if is easy fo deduce flie corx"esji<>n<l ixi^? exp>ressions for 
flic enfrofiy and fixe saturation iiressixre. 'X'lie satura- 
tion lines for 'W'afer and sfeanx could lie traced liy 
eicjpierimeixf lieyond flie critical xioinf nii fo 3BO"' C'. 
Tlie oliservaf ions a^ree all fixe -way from O*^ fo SBO*^ O- 
-wifk-flie fheorofiCal formula, and a-fford indeiiendenf 
v^rincafion ef fixe -wliole system of ocinafions. .No 
clxan^e is re<x*^i**<i><i flie orif^inal value of c rejircsenf- 
inj^ fne first term in fixe series, and fixe results ai»x>ear 
fo lie strongly in favour of flie co-a^afi^r elation flxeory. 

“W. C. ^oode- Adams : TTlxo x*efracfive index; of 

c^m^rfsK. fn a jirevious (JF'roc. JF^oy. JSoa. A, vol. 

11-^ j 102*7) an equation -was jiroduced conxxectixxg: fixe 
refraoti-we index of quarfas and flie -wave- Jen g^lx for fixe 
ordinary ray. Tlxis -was of fixe ICef f eler-IIelnxlxolf z 
fyjie and. derived its coxxsfanfs jiai'fly from |>revious 
Avork on fixe ojxfioal rotatory yxoAvor. 'l''lxo oflxer coxx- 
sfanfs Avere solved faking^ knoAvix values for fixe re- 
fractive index. JLn fixe jxresorxf jiapier fixe same is 
atfexn|xted for fixe exfraord inar-y ray. 

I^ClJVILlfi. 

Y^oyal I>Xational Academy of fixe ]L.incei, JTuxxe 1, 

O- Oiorg:! r I»'acfors and ixxdices in lineax" jE?r«>U|>s and 

in normal igroux>JB of ojierafions. Q- Major ana r 

jFurflxer consideraf ion of fixe jiliofo- electric iilxeno- 
menOn of fixe audion. ^ulisfaixces oflxer flxarx fixe 
cujiric _ oxide or oujirife coveriix|Br fixe Avire leaclirx^ fo 
fixe ^rid ax*e oeqialile of j>roducinf< olTecfs analo^^ous 
fo fixe ■|^.lxofo-efocfx'’ic inlxon.orrxearxon realised AVlxen a 
strongs oearrx of lijt^lxf, jfieriodioally infefrro|ifed, falls 
on a sensitive audion oontM^tjed wxtlx an am^plifyixxjg; 
system. 3uolx are freslxly jp^re^xared flxa^llxrrn suljplxicle 

^ JSTo. 30a0, Vox., 125523 


ElSToVisMisxBXt 

- <^TOl>alily axx. oxysulplxidLe)^ molylxdenite, ar^eatxfife, 
silver sxxljiliide ]pre;p^x*edL arfiileially, and li^lxt -sensitive 
seleilfum. Tlxe ^Ix^cxomenon ajpjiesuns fo l>e a 
fion, electrical xn olxaracfer, caused l>y fixe arrival of 
fixe lif^lxf, liuf not corrospoxxdinec Avifli external liliera- 
fion of electrons- If denends on fixe nature of fixe 
sxxlisfaxxoes used, Avlxiclx all exlxilbif sexni-oonducf iArify, 
or, as Aviflx silvex- sul;[ilxide, distinct electrolytic oon- 

dxicfivify. 1*. Vinassa r SyTxxxnofrical elecfronyls and 

inonafonxic xnolecjules. N. Parravano and V. M^^onforo ; 

*Hlanc’ aluxnixxa. Alumina jupejiared l>y deoomjposifioxx 
of alxxnxirxixxm dxloride af a lo-w fexnjt>eraf ure is crystal- 
line, frigcorxal, of lo-w dexisify, and i>ossessed. of Ixi^lx 
adsorfxfive jiowers. Af alioxif if uncleris^oes an 

exoflxernxic f raxxsf orrrxaf ion o-wingf f o contraction in fixe 
volxxxne of flie xxnif cell. Tlxe xxaxne ‘ Xilaxxc ’ alumitxa, 
after Prof- O. A. Plane, is su|Sfi^esfed for flxis material. 

L- Petri r Cluxrwifsclx’s xnifo| 5 enef io radiations. A, 

Pcrroncito : Exfirpatioxx of fixe liver <fAvo r|.eAv 

mefclxods). A. Palatini j *1*1x0 varieties velxiclx <Hon- 

faixx a constant vecfox'ial field.- PL- Caccioppoli : ^lio 

ixxfxxxit esimal cixaraofer of quadi*alile surfaces. — 
Oruddi : fc^ainf -\^enanf ’s condifioixs x*ela.five fo flit> 

deformations of natural media. XJ. Parlxicri : A.sfrif>- 

noxnical-^eodef ic station oix IVfonfe Oolrxxa <li IVlom- 

liarone, Axi^usf 102T- G. Gentile : *T*lie ixxf ensifi«"»<,J 

fexxrns of c^citxixx,-—- - P. Raaetti s Oalculafioix of flxt^ 
terms -ZUT by xneaxxs of fixe statistical yxofeixfial of tlj<* 

atom. E. Segr^ axxd E. Amaldi : Plie aixomaloxi.-^ 

dis|>orsioxx of xrxex*<*ixry and of liflxiunx. Resxxlfw arc 
giA’-en of measui*enxenf s of flie nxfensities of corftxiii 
absorption lines of litlxiuxn and mex’cury. 'T'lxe ratio 
befAVoexx flie nurnbei’s of disiiersion elecfi’ons for tli*-! 
lifbixun lixxes 0708 A- arxd 3232 A. is foixnd fo bav«^ tlic* 
value 13£> < dh 20 jiei* cent). JSTo absolut e xxieasxxrerxxent .s 
AA^ere possible -wiflx fbe mercury linc?s. - -P. de Carli a«j«J 
P. Agfostini : *I’lxe doxxble oax’boxxafe of coiqier atitl 

sodium. Hydrated copper sodixxnrx carbonafc-i, Naj 5 CX> j. 
OuOOs, 3 H 2 O, xnay be coxxvex'fed info fixe corresf ioii< I - 
ixx|;? axxlxydrous coxnx>ound by boafin |4 if in a cux'rciit 
carbon dioxide. Tlxe anbydrous salt. Avbiclx is 
blue, is xxnstable in fixe air axxd readily absorbs moist itr«- 
fo ^ivo fixe bydrafe. Tbe beafixxi^ cxxrve sbows tliat 
fbe absorption of beat cox-responding^ Avifb fbe loss^ tif 
carbon dioxide occxxrs bef'ween 220''-' and 230*^. Tl»*' 

fbormal ebang^os acconxpanying fbe deconxx>o«ii'i<^«i 
fbe doxxble carbonate axxd of copjier carlionafe a.i*c 
g^ivexx b-y fbe eqxxafioxxs JNra 2003 , OxxOOs <sol- ). ~= 

(sol.) -hOuOO* (sol.) d- 10*330 Oal. and OuOOa (sol.) 
OuO (sol.) -+-OO 3 (g^as) -+-0-»0£> Oal. ; for fbe beat ot 
forxnafion. of exxprio carbonate from its elements. 

Ou d-O -h =OuOO» (sol.) - 4 - 138-34S Oal. S. Ber- 

lineozzi : Obemioal oonsfifufion axid rotatory jiowt^r 
(3). Tbe rofafox'y poAvers of several acyl-asjiarag^i n*"-! 
arc4 compared AA^ifb fbe values of fbe dissociatit»n 
coYxsfanfs of fbe acids cori’espoxxdixxg^ wifb fbe «c>-I 
sxAbsfifuenfs. Tbe <liminufion of fbe value of (A/)z» 
Avifb increase in Jc is broug^bf out -wifb special cleax*ric'>^.‘^ 
in gsfroups of coxnpoixxxds confaixlixxg^ acyl g*'oxxps ot 
anaio^oxxs sfx'ucfux’e. Tbis rdafioxxsbip is conxj>lt*t-<» 
Avifb fixe orfbo arxd. xnefa compounds, and irx fbe 
nxxmeroxxs para comjiounds examined, fbe only excM'p- 
fion is anlsoylaspax*a^irxe, Aw^bicb bas a loAver xnoleon l»u‘ 
rotation fban AvouJd be expected, from fbe dissociafio** 

constant of anisic acid. P. BAisciaffelli t Ajrxalys^ <>t 

a radioactive py romorpbife from Oenxxammarx (bur- 
dinia). Tbe slxj^bf radioacfivlfy of fbis mirxex’a-* 
regji^arcied as dxae fo fbe presence of small proporfioiin 
of radium introduced by xvafer, xvbiob extracts xf fmin 

a deep-lyln^ uranixxm mineral, 1 *. JBuccisnte « 

fioxx of fbe kinetic and inferkinefic ■ 3 p^eriodJll'^’■»»a. 
embryos of obickens incubated at , various temp®^'^ ' 
tures. Tbe increased japrowtb in' tb» embryos 
obickens produced by increase in tbe fotpaperaturc * 
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iicjL<y«^l^f9^xo4ri. i» ■fclit4& x*€»a%ilt> oJP eioz:Lsil>l3r oq|i3^Ll iz3Ll%uox3.o«eEs 

oscoxrtiocl om til: 3 .e» ladLine&ie «txxcl ij 3 .t>€ijrM:jLi:i^ 4 SHsie . O- BIK. Oli'V'O 

aa^id dl« l»o<'«nasi x 'X* 1 il€» d.ixxrcbi^ox^. of iixt> 03 rlclri.oi»iH ixx. 

ooll» OoJltiivak-fcodl 4^ ^mttro^ — — EK* IMConi;*^ rosso r Oirro^poclo- 
loj^ocfcl st>ijLclios (S> • -AJtxcbljiosis ixx C7/iritH€t>Tn<gZii.4^^--- — A. 
S-tofAnelli z Tlxo oari«t>o»xoo of cH:^ose» riorvoxxs xxo-fc^Teorlicei 

■wit>lji 03 cp»euGLsioTiet 1 sifS'ri.iiloeknioo in. ro^t>ilo»- Oomol r 

n'’l:io i^©< 5 ix>x*o< 5 «tl oqi^uiLil^r’eb't.in.l^ jpo'wor of ■fc'wo 
;]pl^os]p)ia.tv «3 &oltx-t±oxxf9. THo rosutl^A of ojci>or‘imoi:iti« oii 
solxAf^ioxiR ’wif-f*. cliff oroot lniyclro|| 5 -oxi iorx eonoori-- 
-frskf^ion.s, ei.n.ci orx flioir l>olx«.%rioxjcr ■fco'virajpcis mxxsolo, 
oorj^firm. •ffno i>o»so»sio'r>. loyr t>ist 4 vi.os of xxxsrrlcocl «vfc>ilii:.y 
■fco x*o^tJila.t>o olnecnotioeLl roetef-ioo. t>fkO ebofioxx of 

oq[xaili 1 :xx‘ai.tiiTXjBic syertioxiris form.oci of »li|^lrHy dissooia/f.od 
c 5 omy>lo>c a>oid-sa.lt>£*, -fc-fio f>i»suos soom. o&jpa^lxlo of mfitirk- 
-faixxirx^ tlrioir roxxof'ioxk olos^-s tr*o flxo xxo\at/T*etl jxoirxf-, et-fc 

«<r»y jrctfrO irx f-lxo jxrosiorxoo of «boid Molxi.tiioo»- O. I^oxi.t:st:i z 

f'C 5 c]p€» 3 rixx»oo.i>» oxx t>y»o !hi» 1 >Oig^or&c»»in of -fclio i»lot>s of 

X^titn | 503 rlj^«trx« - 


r>i3.x*y of Sooiet:ies« 

1^' ii.1 1-> ^ !'■, Krt-vioiui^n 

I-'a v' K<»<’*«!:rv C»*t. I ii»st.it)itt.loYt>. nt- n. eiO. — — Kii Olix-«*- 

J ►oljn,t:.*3tV»l<-* ] *r-< In l*li>r«4cr» M oia^oi'in.! 1 

M»-K'*«ic'r V fji-' <lnMimE *«*• •♦.So. W. Af r 'JTowrj 

W;il <>!' itk Intlu*.. 

Atn-»*<*j<€»Aii<'Ai. W* »« 'J JK-rv, fit. €». — l>r*. W. TM. J?5»xif«irt; : <'>r» l.lji*- K*r«?'ci ti<*r»oy 
1 >int-.ril>iJt.i<»n €-*f Af «>t- 1« — IVf. A- £Slli»<oii.: Vl 

ii*«*t I'it'rtl c»r tin- I tSt-nr'f*. »n«».<l*-« wiCli lO-ir*. 

Itt'l'i'iiot ox* As'ixi.ilk;^« < >l>t4*»x'v»i<-,OT.v. — Iv. : Ol»&t«*ir‘\''M.lif«.»» of 

M ♦•! ♦MTii' Hi MWJ«U»*x-n ji M OoinoC, lV«;i7 h. - JS. <7lixx-|*mfi.xi : 'T'lxo 

’Kl«^«?t.x'H'*a.l O>i'n4iiot4> it.>' of Altilr't.tM*. — -1 >i'. W. .1. Jr4. 1 ^oolty or* : A 

Al»f*#>r*j •t,xo»j lX«ii€l m iiorm* tStiix'f*. W, Al. JX. Ci*-«*n,v**H unci 

II. W. I riticj i*lolui* Ac'tli'it'y, 1ST-*— — — X*t-*pf. 

TC A. Aflliic' ; <.#*.> 'I'lic* 'I'Imm Oontx*"*iir'» of Ai»«*»i*j.»t.4on lvinr*»> in 

Ifi f A t.moH] ; (t*y l.oxiiw«l;iic»ii itt AtmtoM|.jlio»*«»* r < Ic^iior'a J iMc«<l 

f-'oTTinn l>c* : Aluxinifitn I it t ♦"•fppiit, *«•■.»+ nxxcl fin* 1 >c^t'C*i'mi nnt ion <»f t,lic> 

f i»f JH. C ’liui^riiftii ; On t.Jac* llluiliul |jjmttul.ion of 

t Ilf Mnn'w A1 iijif itf C it.* 

l^K \ .'ck.'a.Ij Si«»«'ri>"rv <«.t Iiiijm-t ucl < -'olloj^f of cit H. JSftl*. 

('iiflmt Aitiiiicl, *111*1 C'IimikI : 'I'li** Ktlfi't of ZVIoinf Aii’r»ri tin- Musinif- 

itiiff of — 111- 1 j. I*'. Ttic*lniTxlii«>*i, A'. fStunyoii, ufi«i ol.-lifr 

tStiiili-nil.M ol >J%’’*’«fii»*i’»j4l f r 'T'ft%4nin;j: > An Al>i*olnfc'- OiiT-r-onf.- 

l><itun«*».» « Mitnplc* A run-i »x inxsit-** Xln-oi-y. — l*i'of- JK V'. Ai>i>tft<>ri z 

Nittc-p* on Wifc-lc'Mw lVtft.liCM)>« of I nv tin* Ifilc-c-t-.m-ul Mt i'nc*t.i»t'c» of 

Tln' IJ f>ipf t Atini>^*pl»»-i'**. l- 

IJo\ It. M* pc'XK'rv c»i* IVf Ml > 1 * 't>i K << '•! m it;#* 1 SicT*tion>, ut -».;lo. 

M M.M < px.cp< * 14 ■ X I. M<.»<*ii.ri*v *»i' lj«*>iii»c»r« (m 55o«jlo^ti«*nl t>«-*|j*it’t.tnc*'nt » XJni- 

s»-ii.*it.y i *<»I !f }.Cfi>.i lit *»- — H. J ..finc-ltf : On i**om«i 1..* ncj<*r-tmn of 

A »c/ ^4 '•#-« M.' /* ic4t/'« fi'orn Is«*>rtlt Atluntitr OtTfun. A. «1- l***ilc» : 

(«*> llfKltilic of A f<»«-04'4* j '/*<*' »* •« z A iif>v I nfttf*' nti*irt lW»in trlic* JVf«la,y 

SSf.t«.c*if* — 1 j. ft. < io»: : Vnn-i«*t.ul Jiutiicm.* m K. IS<*lii*<*I C'onc’-I*. 

I.Hiint'-M JSyMt., ITVUi- — *1 . H- l*i Ji- '^I'onilm ; 1 »i‘MC*r'ii>t.ioi» of 'fwo 

*>1 '/’>»?-/ 

1 XM ri 1 xT-rroTw om IS'MCJxx^Txcicn.M < 1 .lomlon fSt.n<l*'iit..»»' tel*?irt-ion>, wt. O. l.'i. 

-'I'. >f , C.’. l.a#mc*c^ xiinf ot-lic'X'M : I>li«im*Mion on I.,on«l ftij>c*af««»rrt. 

» ->.8* I IT! oM AtKC'MAitfic' A I., <Ir*ror-Tni».l IVf «.t T- 1£. T. 

fCl 1*011 rrn- : IMTxii'lcc' fi n;.; l'3jn?in**c'T-in«: F*i~o«.lnx-t..M < 

l>i>*-rr'r(j'i*xor« om JSivcjj js kkhm., alv 7-»0- — Anntiiil CSnno-r-al JVf In 
K f,i< jTTi.Mii' Afc!»«<.**,TiATPi4L>s< oM JC>r* *1 !<*£•<:«.« Ca-t^ 'I'm »» f»<*f*n*«<* Inali t.n t.**, 

at T. — O- 11, fJairt-.c^i' : I'rc-oiMc* l..c*n*^t.f* unci Ansnla.*- Af c*cnnir*<%men t.. 

I T^;^, ri'i'iTTic OF- Atf ic*rA.i.«i <Mli**fflolcl JjOC=n.l fr4«c*t.ioxi> <in Afinlic^cl S4cM#*n<.-c^ I ItPtjLia.X'f- 
iMi'nf. i41i«»mc>lct If nix'4t*»-»*it^.y>, uC T-30. 1*’, <JJ. ^X'tioin - JKIonv* m 

'>ii. A-NT> C'oiAiVTK Owicaaiis-rs" Ammoc'x A* ri*»iv CManc-lic-afcnr- tS*ic-t.ion> <ut. Ivfilfon 
Hall, 'M n.n*L'li»i«t^i->, at T. »0. — If. C?«xrni>l*«*ll : N Iti-oeinlliilom* h>'sn ialic^a. 

WooitsTTV *.»»•- Mkx>i«.j»n*c <<>nl»t liw.lnioloKV Wi'C'l.ionX itt S.3<f*- A. H- 

: Injn**^- or I .<c*»»** mtUMln>^ AIt«^i*al i<*n of iX**fi*«citjon. A. X'. 

Mac-<'allaji : Oitsotlur M2«.nif«*Mtut.i4>nH of t>oc*nl 


1% SiOVKSWBKIt lO. 

It'o .VI. lN«TL't:T,!^rxo>t or* O m-yca.'!' Ifnx’X' axw, M,t H. IX*;v. T. BS. It. : Xt^iouxit 

< »t •.•v**i'vivtior»» »nvl J llaeov-fsic-i^M tlxc* Planotfi <lI->. 

I *1 1 \ Mi< *ix>c»sv.A.*« ffooxwnrv" <in l>fyi»o-vfcm«nt of l'*liy«iolci^y, L^ondon. Jf3c>ajdta.I 

M.Mjic-iiI OolIn««>, at 4- 1>. Unntner ; ftSomo C.>f>»*«rA*j*.tioiajMi on tlia Ito^nJa- 

ti-Mi *jf < ^uloitxTn MBtalxoliHxn. J- H- S»n*j«l»y r 'rnn Itnaouanoc* 'rHeoj-y of 

A, i(]iti4>n: a XXistor-ioal ISCot*^. .1, It, >f«nc*«“lc z l^ote on tlm Owmotic 

1 1 of lM:i3c:tnx*«aM of l^aando- axxtl JSxtMlolinlixx. — X*x'of. IX- JBC, lloaf : 

• n>-t i iininatioxi of Oolonr. l>e»xonHtr<Btir»xn4 : — 'W. A- Sf. «nii*3rt z f^rxxo 

1 . 1 f M*tir-»*a.vin« JOavfcse-a for tlxa ltn«a«ijrc:li 'W'ojrlcar : <«*> Itnl** : 

i tac-n AT-(»a of JBody C»*«Tl-#44 W<I*S» I10-7T8ft> ; Iirotiioj. 5 X'«X 4 t« CoxTr«l»- 

» ‘<-M l*y lluKxlCM t 


(' » 
M. 

l4 

H.-I 

t-ii 

€*t 

la;. 

lV>i 


r/S- 


tOo» aa- Sd/Cl*--* — 1>. 

.t»ltx yr 1 1 — O ai<i/(?«»a lyifzi, 

SIlA y»* n — G 3tdi»/N l>J/e ; 


Of».Tz>f>l>«ill SIxnitli CbXMl 
0«itt XU* a ACoaxxM for 


1 r oliaVii ll t V X'uixiir — axx Imjxv'O'V'od TPjrjja*. 

* 4.>r'<lon-Wl.JUioTt t *3tHts OScImioxn l^fxoto^Xootrfo „ 

time AlkMorfition of XJlfcxfli-'i'lolat XtaclistAon in X>lluto l»liy**io- 

14 a I IpUimIi*. jr. rr. 0«%nniciEi;Uacr« ; XCCf^mt of XUtiacMcl IVtnEtfimWtium on 

■>*- Bl, Itoaf : <«»> An A.pip«umt.ua for <^A<ititA- 
of X>tiror«»nc«i» I«x Colour Oiaorinvfna'tlon ; Cl>> 

» l»«nMia.t«ion }>ro«1lnoeMl l>y Moiixo- fucnl !lia»ttpr*>-nltrowo»l!lfc 

'**• ‘ Nbw l*orl*]a«ft*-i<3 I>«'vl<a«. H- X- Oo^kIwIm r A Now ^onisn. 

Mciidrnta* ^ ** 


ISTO. 3080,; yo!!-. ;i.a»a , 


IPC-axA AjH«oc>*j^i*:>Wf o*r 2Cx««.ix»ri>:Rxu« («t X«iolxxric;al Oolloife. IImII), at T-J.S. 

ll^rof- O, K. ^kslxoloa = ff aat Cycles. 

ijwxrriTorrxoKT 03* AfHonrAXVxOA r. XSsroxzT'JMcexta (illMUj^oxv J3r«m3lx> <at da.8«;ow>. 

A* MesOanoo and Jf. Jatfe^raon ; ^tael CJnatinK^* 

AfOAfXJA 1% NovkcmU'KXX. 12, 

itovA-x. OxM>on.A.p»zc;Ai^ tSooxcri'v (ut I^owtliox* i.40clj^n>, — Cafit- J. <3.. 

'Witlxyoonxtxi z I.*att*vring on Mxxi>h.. 

Itov-AX., fiocJiKrrv OP At actixorMCc <Ww,»- »«*c,ttion>. at f>. JVIa^Jor W. X>. lC*=*ywortli i 

tSpvnm Malarux. ainonx Jlx-4ti«li Tx-oonn in tlia JSuKt Afrlcuvn Oc 1 .mnu.ix 2 n- 
Scpotis-.'rifj OEB J»ro]e 2 <xiet..'xx» i*r: r’nAiJOK <«t Itiutitii tiori of iVlc*olianfoul 

Kn^j^tnooraX at r*.UO. M. B'icmac r 'I'wtn <*,vro Mtal>iliunr. 

lx>Jfrri*m»Trx<>i>r op A ti'J*OMomr..>i: JbJx«roc nj kkicjs <Adl icilunclH Oentra) <at Quuuu’u 

llotc»l, Xt irm in If ti£xn'i>, a,t T, Ij, JW. Hon nutlet Lrl : 1'lic* Int^terity of tltcv 

'XV-Krlcnloal Man. 

f tja-rt-rncx-T-rTO®* oxr JECi.-kc’-i-ivioai. ISfcoiiKi Mtcn.*! <1 nfortcifLl M4^citixivt>, ut 7- — -d. CJox-on 
aiici otliora : XiiucmAuioxi on l£nxxinn**rin}f Itpunlri^xm-n tu of h, Alovlcim 

Clficro Iluiltimif. 

tT««rmJ*r»o»a op BJx.rsontxoA-T. XB>cox 2 <rKMXvH (Nortli>lSuHtc«rn 0«Titro> <Jointly 
witli N ortlL-!CCa»tc9m Mtu<lmfc«* tSnotion> (ut AmrxKtronif Oollri^c*, Nc-w— 

oa«tlc^-«X**>o-*l'‘y no), w-t V, l^rof. M. JP. : Automoliilo li^^iitioii 

hlywtciniM. 

l*iiifcrri'm'rio*« op Ifii^Kcrrmc^ ai. Kstf* * xtsikkiim (SSonfli IMicJluncl Oowtr«> <a.t 

Hirtninxflici.m LJni v«i-Kity), «.t 7. Ur. .1. J>- IVformm : Aotion of a ttfiarlc- 

|fU.l>. 

EJx-k:c-x*«.x«?a», A«hc*oi A*ric-»iv pon, Womkk (ufc XC.U.IVf.A. 1 diflitin.^ 

Xtnrc.-M.n., 1.7 Mav'oy tStr-vcit), a.t 7. -* H. W. <.*anil>r4nll : A Comi.ilc'tc* JCU^otrio 
ltn*iio-C*mmo)>Kc>n*^ Bltini j>nic*nt. 

f iMrt-rxTi ''ricpio^ * »p Hpa'I'inci V*:'s<i'rxt-A'rii«*s fAHHooiatet liX*-'xnil>priv. 

axirl tZrcMl iiatvt^n’ lix*aTioli> Oit Itoronifli l*oly ut 7.30. H. f*'. "W. 

•Ioyo4i : fc5|>fioc* t>y lfc«atin |2 and Vc-ntilati ni2 Ai>i>aratnM- 

Ina-rii-xrrM <»p 1V1 p*i-ai.» fJAv-ott.iwli l..o«.*ul mc*nt»on> Cat Klixilianlc C’rc^atjc'nt, 

C*la«fff *v\*), at. 7. 30. — A.. C3. fc4fcnm«^y : in tli** *S on -l-'c»rrona B'oimdry, 

K*»V'.ai. JHoc-xM'rv- 4*p A M.-ra, at. rt 1 >j'. !•’. Kidd : Uiologfy and ltffr-l*y*»ru.tioi* 

(C-antor fait- ttart***) fl , 

Wx* KV'js v< »m-«’ I>cM*i'TTi;'Tr4 **c, at H- CJ. 11. ; l^c*sicivTitial Acidraaa, 

CJa M I*»rii.oa<»pm4 -ai. M* *<.'i ktv' Cm I J ni v*^r-ai ty C'lmrri n^al lailaomtory, 

Cainl*j*idF»:4*>, at. S--4.7. 1 >r. K. K- l-ticl«al : C;iimiiluKnin«>ao«:-n<5«'.. 

li^a'rc'j’X"!' !<>>.■ <»»• K i.|..«:TitivAi. fCKciitcPKxva <>\’^€*at»-i-n CJantr**) C**f tSovit.ti "Walc-a 
Inatitnt.i* of ICnjf iii**«»r «, t-Irtolilt )- — H. 11. lN»ynd«‘i : Moin« l-^ruftvvwl Oon- 
aidc*ovti4>n!« 111 tilt- li*-.*4]>fn v>t Antoxixatic? Kij^i i if>in*--nt« for iXtsavy 'I'nvtJtion 
M\*l»“»tationa. 

7' />..| 1", Novpxi tmiv 13- 

VAi.. t4<a -rxerr <*p >f m* t c a ?>j k C3’1»c-raia*n tn-** and T.^'x-ofiiaal 1 xiKC’wiaoa rt«ctlo»j«), 

1*1 of ‘ ' ... - ... 


-l>i- .7. 11- C'lii iKt<*f>1i«-*raon. 


of. A. .1. Cinnn. Sir la^onaxxl lto|4»*x*a., 
J’liv* Sj*c»<.*i«l IJAcva of Antimony. 

Tt«»VAX. Isa-rtrc'-rniM t*p Ci»*MA*r 11 j<x'I'aii> 9„ at. .0.1 A — l^rof. 11. T-. Oailundax* : 

< io-a|f^i'«»>fati4*n #’r7-»o*.*> Oontinmty in tli*j CSianifc^ oi St-at«=» from l..lc4tiid to 
Vai><»nr' <7'yn«l*cll Ijc-t* tnrc-M) Ciil->* 

IxtfM-ri'rv'rioax «»** jn n'Mi'CTMt »x.o«iia'ra Cat iCoyal Socifty of A.rfc«>, at 

r».30. — 1«. H«>*-.old 1 11 : l>i*illini^ and l*i-odnction lUv-tliodK in tlic* 4JSr<«uvtnr 

S«>niiiioi<t Kirill, dicLaliotna, IT.S. A 

Ixarin'-rp op 'S% Ait-ivs js BIm ttnsjMKxc.'v, at li.SO. Major Xt. Xf. Mayor Ait* 

'f* r-a n A i>or t. 

l>jrxrjrrt'"ric>n «»p Kr-Kirrmc-Ai- Knox>i rktcs cBIaat Miriland Snt>-0«rifcr«') (at 

I. .oiiK'lal>4>t'i*mfli CJol Iri2»*>» ‘xf' — S- 11. JHLoldm : laJIrotrlvi ty Mi'tai-H. 

SoiiiKTV OP C'liMM ic'A 1, 1 xa !>! -'em V Ct^HnntiiKliain axirj Atiillajicl S«icition> Cat 

<)l»arnta*r of 0->in»nnrc!n, flixminiflium), at 7- <7. H- I.*ane i 

m Jlaat Sn*far illannfa»*ttir«- 

l>fMnTr»-m.>K vn- li;nMcrri<x<:;At- K^coxt^rseo* CKoi-tli Miilland Ownti-a) <at Ifotal 

JHc»t.rofa*ln, 1 -fc-d k), at 7. W. U. Woiailioiiar r <3vrx-li«v*Ml Klmtms I-iiuaa ‘ 

<i llnatratrd liy C'!ini*naato|Jtraidi KilinX 

Ixsram*i*'r«otst op IS t-p;« -mii'Ai . Kx^oxii; «*:«.« C>lortli - Wt-wtrrxv C5«ntri*> C**-t 

Xfixifftnc-i^x-a' Cluix, ■MTani-.lii-atc-r), at. 7. — K. I.iyda1l ; Ttviv XClcvitrifioatfon of 
tlm l*iat«*rmari ticlmrif— »«»c;tion of fciir* Sonfclx AlVioan lta.i1wayM- 

ItovAX. f ^no’i'o* o*. A i»m c I Soonerr op ClUKAr llanrAi?*- ClvixioTxxatof!*rax>li 
Oi-onix), at 7. — BSxcaxnplvM of Modnrn HritiaJi Kilxn f^x'odnofcion, 

J x-ra-rx'i'iy-nox*? v*p AmxxMowxx.K z^ibjoxxk CCon-xitry Contfo) C«>t Uroadi^at** 

C5afC-, Oovc-ntry >. at 7.30. IS. C?. VTcailow : 'T^r OoxniMxrati^a Mvn-it.*4 

of Hoad aricJ I>ynamomrtcvr Tuatirif^ for M otoi* V'«lii<il«a. 

l>rwrmj'm.pN op JSx-xcvrrnTv'AX- JSnorpmexta C*^*^*-^7,tit-lx Oonfci'c*) fat Iloyal 

Tuolinical CX*ll«-|ff, ClIaaKowX at 7.30. r>. S, M tinx-o : -stSoxna 'T^ndcmc-iaa 

in rn«tallation 'W'orVe <CJKairman '« Adiit-ivas*). 1*. 1>. Mox’ifcm z BSlcvc-txdoal 

Iti*apax*oli Artava-iatioii Iti-xiort on A C'riticsal Study of tlxts Onvr«nt Hatini; 
of 1 Axw -l“*xt*a«»irp Oriiinary-mity KnaiVilo Oiit-onta. 

♦ixTienK'rr >lx*.'no«i.;oPT«'AX. Oi-uiv, at. 7.30. 

Xinr-i- CxiisjuTi 'AX- ai^o ISi-rorp p*cm*co Sofiic-rr COmy Strresfc, XXnllW at 7.4.A 

II. 'XXxoxxiiifCon : Tlxr <?7ipiniMtry of Kcaal. 

l»M-%M.J«A*’*»:iTTXfAr- SoorKrr op <JaP.vr IIrptaxtc, at «. C. J, t9L TlMnmjxaoM z 

TTlxc' Af axtlipcary and aonxc* Clxirioiis. Matc-ria Modiva of tlxp S#svx»ntapntlx 
Cc'rxt nx'y. 

l»t«x’x*riJ'rxo>c op IW mc-m atstioa i- JSMc>iMxci':i.va C^'^titli 'Walnu Hrancrli) Cat Sw«n- 
aoa>.- — •’W'. O. Uayaon : C Ucalx'inan’a Add*i»a«. 

K*Ar>AA.S'/>d y, JVox-maimmb- 14. 

llovAT- SooiK'rv* ox- »• ii:J>X4'i jsrxc Cfc^nrwrc-ry ; Su t*-Sac*tion of P*x-octolo|fy>, at A 30. 

l>r. C. llnicop* and otlxpi-a : l>iav-naHloxi on Ui-inax-y Izxfc^ctioxxa after 

ISxolaion office Itnotnm ; t.lx€*lr Oanao axicl I*rev-cint ion. 

Ina-ri-m-i-nm op CJukmicai. ISnc-txxfKxcxva <tvt Ixnctitxxtivjm of Oix-il lSnsdn.or.x*a>, 

at AW*. Ur, 1*. K.U‘xn ; JMaUinic Il.»xol.a*r Oooda of l.>atex: l>y Kl«cifr<*- 

l>ei>0»ition C^tAvc^tiimV 

HfEX-PAirr Awwa'iATXoxc ox- JS>tox>iRpaH C»t Mxinioirtal CTolleKe of ToclwMOlosry, 
llrlfaHt), at 7.30. A- W. llxvxwxi : I jCiw-i-irauanx-c* Dot 'Wattir Daatiu^c. 

Imsrrrrxn’Toxf op Mkow at^i.'ax- JSxmxvrRxcnH CSlxoftleld DraxxolxX 7.30. 

D- 1C. 'Vax'lmry : Oorr-oaion orBUota-la and it« l^-erowxDon. 

Doxran &<>«;jxjerr op Axrra, at. S. O. Damaden : Kuj^lialx Sil-vvfr and ita 

Sdooxwrrp OP- Ompmeoai- iMnnara^ CSoxxDi Walaa Sarttosx) Cali TToolurxioal 
Oo 11 «!»k^> Oardilf) *>r. K. Arnall : Tl*o TraininR of a Worlzs OlxBxnlaf. 

I', TCo-vnjMLSABa 13, 

ll ov AJu So*w»rryj*_ at <4.30, yrof, S. ’W. ''*<«***R^ 


jj^^rt 1. Tnto Sfncxlsianianx of 


tOXTAJU omoxTr-Vi ax« —JC-ro*. , 

TPlcB Mode of JPomxatton of NoxxmatLn 

.'X'wixxinjBr In flxa Dody-Oonttrod Otxtoio CAttioa. l^arfc 11, ^llTwa BSpfdenov* 
tiiat trixo JHanda aro TwinM. l^art XIX, Xlia Movomexzt froux wlxiolx Dxo 



Nu4. or ZTJR JET 


756 


Twiriirjtjf — I>r. O* Kletn^ : lit v«»»t.l«n.t:io»i of nottio 

St-raicijxir-ot* in wlt>H «JH:^ A jpf><=»itcll3*. \yy Ci. 1. rTtiylotv 1**- 3n[* 

Ttolfc^ l-l- J4*t.rT-«ll : m»€» J>i«V«'«r»c« t«?t>ww«n t>l»e «.»*<! 

C>r»fcicn*.l or n iancl-0»i.«)£c«- — I>. -A-- .TifcO l<»or% I >Iy s>«*rli»*6 

i:4fci7vic3€tn-n i»i tho -A.r<i of CJ*»^i«inTr> a.»tl — ■ 

/>« "i-n W- • -A. Tn»*^oi*y 

Oxiixotlo iintl Afl’tsmlj'T-ano ICtitjllilr>T*i«. wSfcl* r«f«x*o*ie3«» tvo 

t:li« or J>«lt,or»’H T^w t-o iJri*->nr»o«lol»lz» Moinrio>&M J*» tlm- 

or S£(.lt.K. A.. T. W«,fc. Ji-iTWi.il : T»i« TEIIfeo-fc of XCl**ctt.T-io on. 

f/lie JCmiMHioiiL of ^loc;rrx:>Tjs4 ff-oio C;?oricl»4CJtoi*»*. A ’T'. z A 

iixat^iocil til on tlicj or "Woo!.! in to iti« Ji-lfijitiio 

J|*T’oix-»Jrti*rH. X^rof- A. XVi’wlt^i' tf.n«i XC. AV. TX, t:i»‘\'wyxt z I<"ni"fcl»c*r In vc-»wXi««,- 

XIonH or tii« Mofotjtotn of Mindly loniMCJxl Oti.T'ljon <0 I X> l^rot'. <X. ’W- 

Tt.lo.ii* 4 T-«l«on «.ncl F*. C- <::i»a.JJclin : TIwt (Sort X-XUiy of Iron, CJol>»«.lt,, 

JVioUt'I, imtJ CJJoi>o»w. W, Alnntf ; </■*-> n'lift <Jfwin«:»*, in XClsTMtio X'T-ojTeTfcn*** 

on ir<'i>)cn>inw t.tw» I't >t-MH«iuin At^wn of ICoolw^Llo tHult Ijy fclw' jVmmoninni 
C^foiio ; flO 'i^<- I>«t^n'Tn£n«t.lori of tin- Mixlnli of Ammoninin 

lH*ii^n«:'i.t>« fcinlfc- I'l-of. -A- M. T’yiwlw.ll, I-- XI «nri O. F'. i*ow*Jll : 

axit* >fo)t*iIfXy of foTiM in Aix-. l»n.T-fc IV. Invowtii^itioriM l»y fcwo ISTow 

Me'ttwkclM. X*vor. A. Ml. Tyn»lM.ll, <i. f3. 4 Si-in«ili*y . niwi X*. A. »»»oi>r>ni‘<l : 

'rin‘ JVIotjllif.y- of XoiiH in Aif. X'nr-f V. X’lixj 'Ti'nnMfoi'tnn.t.ion c»f tliw 

X*o«it>i vn loiiM of £ilior*X Ajirt«. Xj. *T. F'i*ej«*inii.n : 'I'li#* Mjiiao'timm of 

Hoxilrlv l«»nis«>fl itC itro^x-n (T*J 111) — W". 11. 1 >u«.n : F'liiirl Motion in «. 

Oni vt-ti OliMimnl. XI. XC. W.-itMon nnrt A. ». M**non r 'Tlin J£l**otz‘iow I 

<5onc1n«tiA,-it> of Tliin Oil F'ilniw. X*»i-t I. W. K.nT>n<--inMlci and J. O. 

XCyTn#n-« z Intonsiity TVf i%ttK»n'«rnc*ntis in tr.lio Htjxjomlai'y Sfjooti-nm of 

XI ydT'OK*^*n. X5. Xtnd : Woint* It.t.-inMr'lv« concjtJt-n in^^ tlio X’l'odnc-tXon 

niKl A tiKox-otion of feioft, X-lItiyn ftn<t t^oc-tiiKlar-y XC J*-c5t>r-on>». FI. .f . 

>Villi/*.nws, .1. M. Knttinll, aiwi XI- M- XXm-i'Iow : Tin' Mjwotal I>i«ti-il»n- 

tion of l*lxoto-ICl«t5ti'on« i>i'o<-lwc.**wl liy X-Hnya- 1... W" . r>Joi'dlmlni : Tlio 

XCtfiTsf of tin* Iniui^fJ F‘'*wrj« on tlio XSiniMsnon i*nci J t4J«c'C‘fcion of 15I«>c3r,T-on2* 
Xiy — -13. : 'rin* lnfc**i-nxx.l C 5onve*i-«Bon of Clzonnia Xlaya. 

l»nT-t: 1 1- W- 4i. JtCnnnuliuk nrwi i^rof. X'. H, I^al»y : TIni Tlw-r-nml mid 

XCU'i-tr-loai C’ondiiotivdtv' of Oour»**»* Ui-yMtal^ a m-ionwi X'oxni»*»x-«t.iii-«*«. 

t>r. II. «J*»frfoyK : On Aoi'ofoilw of Winixll X'li ic'lcnc*Mt4. XI. M. 13aT-fcI**-fcfc : Tlio 

1 iiox't'aMt* in Tliorinionio Onr-rtinfca fi-om T'nn|i-at.«*n in ^tiont^ XCIc*c*t;.i ics 

F'ie-ldM, IX. T>. Xl. I>i-ain3 : F:inHLn* C'on«tant,M of I^'usod <^nai-tx- Otianj?*' 

of X'onn*?’i-i ModiilnK wit.li TninjiiJi-atiii’a. 1 j. XX Tliormn* : <.>n Hat*' at 

w-Iiioli l*articJl*?a taKo no IXandoin V’e^looi tifc*M ft-ona Encirnin aoooT'ilinvt 
to tHe* liJA-i^T-aa S<iuam f^aw. — IT. A. ,TT'nlcin.«a and 11. d«» l^aaxlo c SjlfcT-ncstnr-o 

of tixe- Violet Xlanda of Milicjon ICIti-id**. IX. A. F’iatn*!- : TIit* Oi'iieiral 

iSanii.iliii^ lliHtx'i Imtion of tli»3 C^orri^lation C-’oefFioient. I^-of. 

If, 1. 'IViyloT' and O. F”. tSliannan : A M**elianic*al Motlnal fox* &i<.»lA'in|JC 

l*r oftli-Jina of F^low in OomiiT-eMaililt* F'lni*l?i. l^'rof. A- M XCildinjBCton : A 

*3,v niinotrioal Ti-**atinoTi t of tin* 'WaA’-** Ii:<|nation. A. O. MetisdeH : CJronnd 

Terms on tlie t-4ia*oti-nin of IMit'lt el II. aitci l*T-ox>o«eii Standai-ii ‘Wa A'o-lenjJCtli 

in tl*»* Xinlimtiann IXi'w-ion. .J - M. W’liittal<oi' : < >n tlie I*r*in<.six*le of I^jast 

Aotion in Wav-e-MaeUanioH. Ilr. -J. A. V. Ilntler : Tlie Fliint liln-intn of 

J-l€Jteroj 4 :en««ons Wyatorna inelmlinti^ Kli'ett-oly f»ar1- 111.- I'tof. 'I'- XX. 
XIa\’«*lo<ilc : Tlie Wave IVitterii T»f a l*oni>l«*t. In a !*3tT-*»am-— =-C»- IX. 

Ooldaliroii^^li r Tlie 'l’iii«*a in < >cjewTiM on a EXotsit liij^ <»lol>e. J*a»*t II. T. 

IXT-adsliaAv and F*x't>r. <3. XJ. JjiA'ens : Tli** F'oi'innla fox- tlie Ofitiiail 

TXotatoiry 1 >»a|>«»r*«ion <-»f i^nariis. l>i-. 11- T. F'liiit : Tlie >ir**w Matrio of 

XSinatein aial tli« XVaA'** Ifinnation. 

tcAisr SJot'XfcrrAr, at Hr-, il- XT. Tlioinaa : Fni-tilifi* OliaeT'A'ationa on 

tlia IJ^nticle feitmotm-i* of JVrea<»s{«'»ic* <7ye*a<l«*an F'i*on«lH. — A. fl. Olark : On 

aonrie IXweont Oi-innidw in tlie Oolleotion of tin* I3i itiali Mnaenin. IXi*. 

O. A. I Haon-Oan tell : is’^ow ami Jnt**i «*at in« f4i.>ec:i«*« of from 

a T«l<*Afra|»ti CJaTrilo m*ax' tliei t’oaat of jNfirtl'i Oliile. l*i*of. "W. M- 

Ta tteraal 1 : ntx t-HJLt t* Soliiixlto, a XXlitMl Iaoi»<al n«*w t.o tlie 13i-ibiali 

F'xxnna. fx-om it Well in XIam jxaliira. 

IXoA At 1 uJa'TXTt.Trioia of IStikat I3h ri'.<».i'Nr, at 5 15. - C.’ai»t.. O. l*i tt- IXiA'ora : 

Tli€t Olaali ofC^nltnra Tlie FTmiiire and tin* Jstxtir** l>r«jl»lem. 

Xlxoc'iiKAttOAr, M< »<!rf=;'rv- XT sr x a* k xta rr v « »»- X3i -a a» Cat Univ-eraity of 

I3ii-ttiinKltam>, at r>.80. 1*. J. l^owell ; llef-t Mok**-* Mitnnfaftnx e — J»x-o- 

A'idin^ tlie XXetAV Material. 

JS*T«.Tn--lCAa'r X^oAm' I Mun-t'i-trrxoJN <»i'' I'C KKua axstx* i>^>xix*m ■ t t ,r»K««a (at 
H'IIijIxi^; InatltW-ito, 2Vrt w-<.*aatl«*-ii jirm-Tyiie), Bit i>. — .1. I>- I'onn^ : J.»o.*s«^*a of 

ISlficsienoy >*i Hteamaliio 0|>er'a tioii- 

1 i^aTrrrcT'rK rn- MxcTAi.a (Ixirmiiif^lxam I. octal «fcttoii> (at Kn«ineera’ OJnli, 
X3ix*min}j;lKtm>, at T- Oxam J >iac*naaiotJ on Standard laation. 

XXoA'At. X*mrx-»>**xx*Ai*MXc' fc*c»C'riin"V ojf- Oicxca-i* i3i=tJ r aij*. , at 7. " 

of Ooloiir I'lioto^icr-aixliy. 

lifftrrrrcj’T*: or* OuKMXM-x'xt v- (lCdxnl:»ixr> 5 ^>i and Kitat of fSootlitnd rteetioii) (J«wxitl.v 
wltl* SooiFity of Oixemic'al Indnatry — XCd inl>»irijrlt axid XSaat «»f #-l<*otl«nd 

SeotJon) (at J^orfcli Writlali Stixtion iJotel, JKdixxL>m'»^l«>, at 7-HO. JXr. W- .1- 

d'en3cixiWL.^'.W^l4^a*0»OcTllxiloao 1 .«at'.<lix«3ra and JSJnamela. 

Xx«aTX'rtT*x'ifiw r»*r JEBt.xvcrm.ic-'AL. ISisn.tT«j*aKn« (Ti-i«Ii (Jentr** (at Trinity 

CJolleK^I^t>1»lin>^ at 7.45. 

OMKAXXC-At. eiooinffxy, at S.— F*. Tj. Oilliert and X*x*of, T. M, fjOAA'ry : Mtxxdiea 
of V'alaney. I*ax*t :X.I1. laomeric; I >«rlvatlA'OM of X>i«tliyJ Tellnx-id«3. - — 
XTof- T% . jM. J.»oWTy axxd X*'. JL#- CjfllXarrt 3 WtwdieH of ■V’aiexjcjy. X*art ?(11X. 
XJ'xxxrtlier ^5cj>eriim^xt« on ttia TMolaonlai* Strtxc;tx*i*o and Oonfl#rm*ation of 
" tlm (JxxadriA'alent J^ax-i v^ti voa of Tellnrinxxi- 

Xtov-Ai. ScboijctxA'W -OX!* T«.€ji**3eoax. Maamoxwx!: A>rx» Myoiicxisc- <Tji*l>oratA>ry 
Meatixx|r> (at I.^OXxdon Si3cliior>l of XXy^fiane axid Troi>ic*al JM «3dicsxn«>, at 
6,15. — -X>6xnoTkatrations X>y MhJox* >I. O- Xix'cjwn, X>*v XV, T. O- iXroojm, 
TXr. X». A. IXmctoxi, Xli*- T... Jf- IXavia, 13. «)oX»linK« X>r- S- »l»arx>*% Miaa E, X«t. 
SilceM, l>r. A- CJ. JStavenaon, TXr. O. AX. Wajiyoix, l>r. JKJ. XXindle, V- 13. 
"Wiistrlaa wox'fclt, X*T*of. 'Wax'rlxnyton Vorlco. — -T>X'. Ij- K- Naj^xier : CJinaxxxato- 
ISX’apw F'ilni, Snenaa Xn ttxe Kalxt-Aacar JSndcjrnlc.* Areaa »xi XJaxx^al. 

iJwa'TX'rtT'rxorr c.**** 3M:xfic*xxA»»:c!>AX..<-JC>fc.»x»xKJEn«i X3raxxoIx>. XI., IS. VnrXniry : _ 

Oorroalon of AXatata XKkKdl it» X^reveafxtion. 

X*ff»'rr'm'riAi 6 os* M.jrw«c»ro ajwx* JhCKTAXA.tTjaci^V' (at Ocw^lowicsal »ocinty>- 
Jf’Jtl t>AV, X6. 

XXoatax. Aj&rrt«.oz4'oxaioAi;Hi ISociwrAT <iGlaoi>lxy»i<Mi.l r>i«OTxaaion>, at 4. SO. Px*or. 

S. Olxaixman, Mr. AX. X*I. Oiz'«*atymt„ axxcX otlxeara : AXa/^natln X^lmxioxiXnna In 
XXolation to tXi 45 XTpxmr Atxn oyX xIxoro and to fSolax* AotiArity, 

.Bxc >OHXEarx<?Ax. I3«>ox»?*'v (at att^ TnFioxaoatHV JEXo«»frital AXedioal S<xli<»ol>, ,Afc 5. 

V. J^. i^aa^oiE* : A TXvItrjdL. JEnAo^x* X*r’«*a 6 nt In AXLarxnito, n^oeoaMaty tonr tita 

Flttiaritlon oif tin? X%at; JE?. XXolcmua axx.<l ' fti. 13 . jacIwyAroi' ; TKo 

Sofiaratton of tlxe Xlaaio JPpodxxotvi of tt»«. :*Xyd 3 POlyal» of Px*ot«»iniit.~~-jr. It. 
AXxMTlpaoIc 5 . ICatsoaia in X.*. JT. 1 «arirl ,4 and T. ACooiro ; 

XXyx^f’VitnxnfxxoaiMt AX.,' Gf. ■*^t-*ifT***'*^'** and 3>. Sli£H^lwtdn r A IMTetliod ol' 
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'3roaA**ix 

'cjtnrtj. 

llimnii 


[ISrovjBsivtaetEiB. lO, 1025S 

S>atlmatin« l*Jxo«nlxaK«« otlxor mioanlxorita OoTntxonnds 

^XHcIa. ^W. ,1. JSJ. jBxxt-cXi : A Syntlxeafw of Ffyd^xyfrldtanxto 

XV. J. KT. 13ix.t>5l» and' I-*i*of. 13. X4. A. X^lixnmoT* i BJMfcara of I Ixoaolx or 

Acid. — a. XAxAvndea and X*rof. Ft. :ei- A. ^Umxner x JSronxinaWon of 

IXiatldlno. X»rof. Ft. XX- A. X^lirnTr^r* W. Ft. Raymond, and 

Oomnax-ativo Vitanxin-13 Valixea of F'oodatxi«a. XX. Alla n, F', Oxclcena,^ 

K F'. O. Xlowitt-. A Wtndy of tXic CXCatma-ip^idnclnK 

IXorxxione witli SjxacJal Xtafarencja to lt« X^x-eijax'ation and Standard laatlon 
in Watox--«olixl>le F'omx- . -m ajkt cawirt • 

liw«*rrrxT*rxc»JW oi** Mjactmax^xoat, at 6. * tower* 

Tranaxni salon l>y X3elt« ; an I nA-«*st.iKatlon of F imdtmn^n^da. 
l 6 r»*rx*rT: 7 'rit*i >4 of* J joc*OTWcyi'i*v'xc JEC3*oii>x ekws <3S o i- tlx -XCaw torn Oentta> (at Hotel 

M«tx*or»ole. l.ar*cls). at 7- M. Windle*. Tlxe ^^’'^‘'Omotive SmoXce-lBOXc. 

ItoATAi, I*ixc»'roox«.Ai*ixio S«a*XKx*Af or OaiKA-r X 3 ai*rAXi>x (I ic^x lal 0**oix,l>, 

lufornial M[e«*tin^>, txt 7. T. XI. X3. Scsott ; Hx-itialx <— ottajj^e Hoincw^ 

Ox,A»*xow Soc’xxsi'v (at 7 Hoi^ion Street, caiasjnxw). at < 7 — 

S. G. JXixrlcor : Some ScsieutJfie Aaixeets exf Wc»ol as tliey aWeo-t tlxe 

JtrxcioR. I xstM'ri'TX^'rioTiT exx!* FJiMoric ejcics, at 7. SO. A. H. CTi-txudxer r Some 

Anolieations of X'‘im*3 and Hemote Octntrtxl SAVitclies. 

X'»cxc*rn.,*s lx>»»'rrm*rK (Ijan<saslili*e Secitioxi) (.iointly AA-itli Xilactlcniirn ’lei^fio 

Society) (at X'eolxnlcal Gcxlltj^^e, I3laclc.l>nm>, tit 7. SO. A. Mnnrtx : Art, 

Texetile IXecoxivtion, and Oomnierce. 

SooiK-rAT o** IXvidXxa ai^xx Oox.,* >nxxx«*l-» (Maxxclxeetex* Section) (at RXiinc^l^ster). 
!>*.. It. II. I»lcKard : Tlxe Aims of Iteoent Itesearcli at. tlie Sliirley 

Ixaewi'rx^'xoN or lS-M<*nsrKTsn.s ako St-* i mcT i (.mens it-j S« -t »’rT.A6]i » (at C3rosA.**ixoA 
Ilestauraxit, Oor*don Str*jet, GlasjroAv). — Tin* “James M sitt IjOcr 
.S’..4 7’fT7f/X.*l 1% >j«>A,*F:Mi*KK. 17. 

Xt«.»rAT- I »a«*rxm*rroj<r ox*- Umit.ax* I3atTAX6, at S-— -Dr. W. G, yvni 
J^ortlx Oonntry- FVtllc Music (I-)- ^ * 

f3x«.ir'rxsH. Assocti .A.*i'ie »6 ox-- (TiirsMXs*rM (Animal tT.enex*al Meeting) 0*-I 

I jss-ri-r iJ'i'JC OF* Snx*ristr FV>TrT,ix>i«.At 'M f:!*! (1 janeaslnre llranclx, .Inixior SeetH>e> 

(at OolleKe of 'Fe«;lxn»>io«y , Manelnjstex ), at 7. 1^- A. Ilnss.tU -. SlirniUai*e 

Ifol**s 111 Small <lr«*y lrf>n Otistinj^s 
ItmtisKi M A'oox-ooic'A I, Soc'xaTV* (at UniA-ersity Ooll**>re). 

i»UBii..ic: 

V, KoA'KMaKa 

XJki' v"jcM.e»rTY Ot fity />, riO. — e* w. lii'i 

isjov t>;M *4ictc XiK 

IlomMTTaATsi Mxjsxcitm (F'oxest IJdl), at S-»4». 1. Fl. S- IXallas : Saaiss Scenes 

and F'lowtjrs. 

T*?* »a'15;m nan 1 U. 

1/61 A'-xcnsT'rv’ C?ox-t,i 5 <ilc, at 5. so. l>r. I*. Stf*mls*ri.;'»*i* ' T'lie (r*c»lloid C’l*«*mis» j > 

of tlxe ltnl»l»er Industry. (Sncc-ecsiln^^ T^ec tines *jn >.oa'. JJ, 1 o, l‘», and *- 1 . > 
(Oow Ijectnres.) _ . ^ ^ ^ 

I T<M*r**mTn >6 of* CJia-ix. ISi>t< » r>iKXCK.s, fit 6. — 11. 15. stiltcc*** : Som«‘ As|a*ets *>t 
tin* l.oxnlon M’'ater Sixa-xifly (('Innl wxelv l^nlxlic Te»ct in*es). 

7V/ >:< .v*i.;aii»j-:«. I.S. 

KLxno’s Oof.x.icci*:, at 5.SO. Miss Fivel^n l.~Jiid»*il»ill (Mis. Stuart Mofire)- 

Tlie T*Ii ilosoi>l»y of CTc>nterni*lation. 

XJ>rr A'ansx'rr O* .f;, at «>.SO. — I*. Diinslieal-lx : TTi>?li I’l'iision T i-.-msmissioti 

t>r I»oAV**r. <S\»ccee«iin{.' la*et.ui’es on >Iov. t2* li7, I >ec*. 4 an*l II ) 
ff ’7*. />.Y/'-A’7y . t 1\ ?s'« fA- F.»rimon 14. 

Ho-v-At, iMaTi'i'i’-'rF: ok J*irin.,i«' 1 1 ka i.*x'il , at A. Dr. It. H. 13. A<laimsoii : 'I’le- 
Ilealtlx ol M-omen aii«i tiirls in Itelal.icm t< * Industry. 

ICxiccf's Octt.i.woxc, at Tx-SO. — l»rof. It. J. S. A1 1 * I xoAvail : Tli«* Indfliteiiness 
Industry to I'xire Science : Dl»y siolos.?y and T«;atioinil X3fneienc*y. 

/'V»*77>.t rsoA'jcjvmi'.n 16. 

ICf 2 «o's C.?ox.,T.»;« I je:, at. 6.— l^rof- A. 13. I.in^r : CJonl rilait i«»ns t.«x tin* f-list.tn*> <il 
Stare.li and its Transformation l*i oil in'ts (St.rc*at i«*ild Afi*mox‘iai 1 j«*i*T-ni «*> 
7'( '■/y/yd V, >;ovF:»ittKf* 17- 

Hom>TiiwT AFf M^tiSKOJH (F’ox'est, Hill), at. il-SO. H. MiHiKnn : “AUskim;., 

DfnJks '' and ICA'olittion- 

C O M Ob ■« SE S flft K m • 

ICoA-JCAixiicxt. 14. 15, 16, A>jn 17- 

13n.xnsn 1 TMS'rx'm-rxs ok 13. ai>ioi.oo v i>f corns >aA*riei.> A^-x-m 'm.K It? i^r-r* n;*, 
SooTic*rv-. 

J-Jjrfi JMtstzf i'ttiff: 

/■ae.vc/ay , A’^c*r. 14. ... _ .. 

At S. ir# (in 13arnes Hall, Itoyal Soeii?ty of Aledicine). l.’rof. M- . I-- 

I3ra^^ : K-Ilay Ol>tics» (Maclcenadt*-! >aA’ldson Memorial Ijectnr-e). 
7Vf-^c.r*f»</<c.y, ATor?. 15 (at Oentral Hail, AVestmi nst er). 

* ' JO.Stl A. ISC. JBxlxilxition of X-ltay Apixar-at-in . 

2.30. l>r, <1. W. CJ. KaAre : ttactiolojd^y , M**dlw*A-al and Mcsi»*i 


Surgeon’s Stand poia 


4ffo. 3d^. Veti 12^ 


At JO.Stl A. ISC. JBxlxilxition of 3C-ltay Appar-at-ns. 

At 2.30. l>r, <1. W. CJ. Kaye: t3a(tio1oK>', Mx'dIw-A-al 

(I^residentlal AddreasA 

At 5- Dr. W. S. Handley: Itadiolopfy tV«>m 

(Silranixs Tliompaon Memorial Dectni'e). 

F‘r'l*X^t 0 , ATow. 16 (at Oentx'al Hall, Westminster). 

At JO A. ja- THJxcIiilxItlon. 

At 10-11-30 A.MC. Sir Tlxomas Hordex*. Hart., A. J. W^alton, Dr. A- 3- 

Harclay, and otlxers. Disexxasion on Tlxe Value of tlxe Opacixxe Meal 'ss 

Diaatxosi M. 

At 10-15 A.sc. W, V. Idayneord : Tlxe DistrlLxxition of XC-Xtays witlon 

sun Irradiated Medium. 

At 10.45 A.FC. Dr. C4-- Sliearer : Some Applications of 3C.-Jftay* Sixf;ct.i <>- 

*s«sop,v to IxiduHtrlal X^rotxlems. 

At 2.80-4. OontinxAation of DlMCixasioxx on Opaciuc Mxsala. 

A.t 2.80.- — W. )Bi* Sctixall : Some 16nKi'Kx«.’'‘«s^dnK Deaaona from Stoc^tlxoini- 
jVcxxx. IT. 

Viait to national X^yaloal Daixorafcory. 

HovjBiWEmcFt. 10-24. 

XjMrrsenxcaa’XoicAX. OonKabnieiNrcw ow HrrvAcxisoOa Ooaiu (at * «- 

XT. S. A.)>. Amonjx tlxe ant^facta to "bo diHcxxHMosl ax*** : FHxMsd FHfcroiffx**} “ 

non of Ooal- Dow Toxxxpeamtu 
cm. XVxwex* moxxi Ooal. Cfcml ' 

_ ual. Orljifin of CJoal, Ooal Wa 

and tho Kanoml aapactw of tlxo Hituxnii 
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Papuatn liy C. O. S. .... 703 

All\ivia.I Px-ospootingf. T-tv P- W. yV.irznst:arons 704 
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7'ho * l\>iTTioTisioi-is ’ o£ Socioty. Prof. John. Q. 
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RcHFoxm fyt t:lics Psitexil: System.^ 

aroo<»rvt> j>tLl:>liocLl;ioj:x of f Ixo laoTpox-t of t>ko CJonn- 
xxxif>i>eo yyliioli wets s^j^T[»o±TLti^€^ \>y -tHo 
Soioxioo Grxiilci ixi Ajxrdl of yoa-r -fco ooxxsicior 

oHsbxiL^os oonlci ativauxiffibgooixsly Vxo racbdo in l>]io 
jxa.'fcon'fc la.'W of Oroaf !Etrit>suin, will of nooossitvy rivo^fc 
t>h.o af.fo'n'fcion of all 'Lltoao w^lto appreoia'fco tiho vory 
inxj>oir-t>anf i>aT't. ’wliioii- a »otmcl system of monojxoly 
l^ranfs iti jrosjpocfc of now invont-ione oan aolxiovo in 
onoonraging jxrogx-oFis in indiis-fcr-ial clovolopmon-fc. 
Tho ciay« aro lon[^ X>aj3-t wHon flno <le>siral>ili-ty of 
l^rant^ing x^at^onfs foar invon-fcions w'as ro^arcioci as a 
ciehafal^lo maffoTr, and fHo alxolit/ion of j^a'konfs Avaa 
advooafod l>y q[nit>o x*osj>onsit>lo sohools of oj>inion 
as being; one stop in tilie diroct-ion of freeing frade and 
industijry from, all fboso -trammels and obst-acles -tli.at> 
Hinder fiall develo-pmen-b. IMEore and more w-o hatro 
eoniie -fco recognise ■tliat:. i-he well-being of a modem 
indns-trialised Sfa-to dejxends on fbe cont-innons and 
int>en»ivo concent>rat>ion of fbe most> original and 
oreatiive minds njxon -t>be fasb of increasing -tbe 
efbcioncy of bnmaix labour, t/bat> is -feo say, in en- 
abling more -wealf b to be produced or more servioes 
t>o be rendered by a given expenditure of Human 
effort. 

X^rogress in tbe ai>plicati on to useful ends of tHe 
rapidly grow-ing Hnow-ledge fumisHed by science, 
and x)r ogress in tliat widely diffexnnt spHere of 
inventive art -wHiob loads to tbe, construotion 
of automatic or semi - automatic labour - saving 

mac bill cry tbese are vitally essential if tbe grow- 

ing populations of great industrial States are to 
enjoy even a reasonable minimum of w^elfare and 
oon-tentment. Invent! oxxs sucb as tbe telopbone or*^ 
tbe manufaotuxx> of airtibcial sllb on one .band, and 
inventions sucb as bnotype and monotype niacbines, 
or boot and sboe making maebinery on tbe otber, 
typify tbe nxanner in vrbicli a relatively small pro- 
portion of originative or creative minds can add, 
generation by generation, to tbe effeotdLvjiS caqmtal of 
Human Icnow-ledgo, and tbus provide tbe eqiMvalent 
as regards all tbe needs of life except perbaps tbe 
primary need of foo<lstufifs, of tbe proverbial means' 
■wbereby two btados of ‘grass are made to^grow wbere 
one only grew before ; and even tbe fundamental 
industries of agriculture, stocb-raising, and dairy 
JFarming ow^e muob to jiurely soientlbo e:ssq^ie 2 ri- 
ment and researob and to tbe inventors of. tbe 
more compbeated foirms of mecbanloal to 

labour. ^ 


■Wjtb a growing perception of tbe necessity for 


■ *** OcnnnxitbtcMe! ^ 

o^MBiSd^T’ Uxe aeforni of JSri-. 
don s nxtlAsh Soienoo OuUd, 
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cun cl xiliilisixi.^ t>o “t-lio fxall suol). invoxi.i:>ivo 
ca,x>a-oit>>^ G,s is ixi. emy Igiven. ^oxxorcctriom, 'wes 

Ixa-vo oomo ti-o z^aJLiso t>liet'b Tiiz.<iozr 3mo<3LoTTtx oozx<iit>ioxu3 
iti is moro i^Ha,xi. ove>z* dii^oizl-fc -fco givo -fcHcs invoixtox* 
Izis fuill 03 ;>j>oi*t>uiziLit> 37 ', zxzxloss roetlly' of3fool>i"V"cs ;pr*ot>oc'fcion. 
lay APV'a.y of m.o*xopol 3 r is a-ooordocl tio xio-w iTivozzt-iozzs 
foir &, tiorm of ^y^csa^rs. Sixolz jpr'ot>c5oi:iorx is ixocossa.r'^r 
foxr f.’W'o zrocusoizs. IFirsti, -tlioiro is in esvor>^ irxclcisiiry 
sovox*o oorrx-pet-fci-fcioix, cltxcI ovor^?” manLCxfs/Ctixxroi- zxxxxs-fc 
i>o w-a-ijclif ixl of irriixrovonxorxfs ox- lio w^ill not/ Icoojx 
ai/lyroci/St; of t>lTLes t>imos ; Icno^'^lod^o of nc^'ve nxotfViods 
difExxsos i*a,j>idly t^liroxx^H t>ixo t>oclxxxioa.l jxross : CLxxd 
modoxTTX xnot>lxods of t-x-a/nsfyorf Hxxv^ ovorciomo t/Ho 
lya/rx*ie5xr offorod l[>y dist-a/Xxcc^. Tlxoro is no qxxosticyn , 
t>lx€yi*oforo, of ovon a, fc^nx jyorai-y monopoly' ac^orxiinf? 
t-o t/fio originator of somo xxoxv nxadxinorjv or some’s 
now jyrocoss in tlxo alysoric^o cyf axx 3 r logal moxxoj»oly 
riglxtis. Soooixdly, oaiyital ]^3la>^s a lar^^^or and lar^or 
jyart ixx tlxo do volojpnxont of indxistry. Kvc^n minor 
tlioxxglx xxsofxil invont/ioxxs frocjxxontl^r domarxd a 
oapital oxijyonditnro far lyoyond t>lio rango of an 
individxxal invontor lyoforo tiioxoan lyo lyxxt otfootiArc’?!^ 
xxjyon tHo maricot ; and if oajyitial is t>o t>o at trac tod 
to a now and xxnx>roxron oxitor^r-iso , somo sooixrity 
mxxst V>o aflPordod tHat w^lxon tHo ozcporimontal jyoriod 
is o'V'or, axxd tHo no'w articlo is xxjyon tHo marls.ot, or 
tlxo now^ jyrc^ooss is in ojporation oxx a cjomxnoroial 
soalo, wratoiifnl oomjyotitors 'will not at onoo ste^jx in 
and roajy, or at loast slxaro tlxo roajyin^, 'wlxoro tlxoy 
ha'vo not so-wn. 

Tlxoro is iyorlxa]ps a toxxdonoy in tlxoso da3?"S to gi’vo 
disiyrox>ortionato xyxil>lio rooo^nition to tHo inven- 
tions tHat originate? in soiontifio w’^orlc: as ojyjposod to 
tHoso tHat ow-o littlo tcy tHo growtH of soiontifio 
rosoarcH^. THo jyxiHlic is oontinnall^^ Hoing asHod to 
adnxiro somo xxow miraclo of soioxxoo. ^^xxoH invon- 
tions as jyHotograjyHy, tlxo tolojylxono, tHo traxxs- 
mission of jyowor lay oloctricity, radio tologra^yHy 
and tolo^yHony, syntHotic clxomietry', X-ray's, Icino- 
matogra]^^^, tolo vision, and so fortH, strilco tHo 
X>nlylio imaginatioxx as Hoing nxarvolloxxs aoHiovo- 
xnonts arising dirootly' oxxf/ of soiontifio rosoaroHos of 
xviiioH. tlxoy" oan xxndorstand Hxxt littlo. Imjyrcyvo- 
nxon ts in toxtilo xnaolxinory^, lyoot and sHoo making 
nxaolxinory', xvood -'working xnaoHinorjy, rofrxgorating 
plant, l>road-xnaking xnaoHinory, and axxtomatio 
xnaokino tools are loss caloxilatod to striko tHo pxxblio 
imagixxation, Hxxt tHojir play at loast as largo a part in 
sol'ving tHo proHloxn of maintainixxg or impro-ving tHo 
s-tandards of life of largo and still gro'wlng popxxla- 
tloxxs. inventions of tHis latter kind are not 
-witHoxxt tHeir doHts.to scionoe, Hxxt tHoy largely arise 
Hy tixe oreative energy of minds not mainly trained 
and developed in tHo laHoratory. TH^^e is an 
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originative type of meoHanieal xnlnd tHat o-wes 
little to seientitio kTiow^ledgo. 

BotH of tHese types of oroative invention, Ho-w- 
evor, depend largely on a soxxnd system of patent 
la'w if tHoy are to Ho onooxxragod and developed and 
are to Have tHoir ftxll effect on tHo gonox-ai pxxHlio 
w^olfaro. l^atont la'w and jjatont J xxrxsprxx donee are 
tlxeroforo sxxHjecsts closer vixxg of sorioixs stxxdy Hy any 
govorxxmont, axxd sHoxxld Ho x*o vised and meydifiod 
from time to time so as to jyrosorvo tHoir fxill 
offioioney as iixstrxxm onts of progress. 

THo law in relation to patents sHoxxld Ho s<y 
fi“amod axxd so adxxx inistorod tlyat, on one Hand, it 
fxxrnisHos to tHo ixxvoixtor and t<y His coacijxitor tlio 
oapitalist a sc^oxiro protoetioxx for sxxc?H now' nx^nxi- 
faetxxro ox' inxprovoixxoixt in old m axxxif aetxxro as \H«x« 
ixx fact Hooxx nxado. Oxx tlio c»tHor Hand, tHo law' 
sHoxxld l>o sxicH, axxd its adnxiixistration slxoxxld lx's 
sixoH, tHat if tHo invc’^xxtor nxakos ixndxily Hroxvd 
elainxs, sxxoH *xs w^oxxld c’titHor oxxc’:x*oaciH cipoix exist- 
ing rigHts cyr liHortios, ox' xvoxild oxtt?xxd too Hii- 
Hcyy'ond tlxo ground actxxally oxj>l<>rod and Hroii^jclit 
xxxxdor c?xiltx vation, as it 'wc?ro, !>>’ tHo inventor, siic'li 
xmdxxly lyroad olaims oaxx l>o resfxiscsd, cyr at Ic'jxst 
Txxado tlxci sxiHjoct of axx cyfiieixxl w'ax-iiiixg to tH«* 
pxxHlio. 

THoro is alw'ay's «. dangc^r tHat jyixtonts, if grxxxi to cl 
too frooly 'W’itHoxjt oarofxil eonsideyration of tlio 
existing state of tlio art, may Hanxx>c=?r tlxoso 'wHo ask 
no more tHan to xiso existing knoxvlodgo intolligc?iit ly 
in tHe orciinary variations of manixfactxiro. Tflion? 
is also tHo daxigor tHat axx astnto dx'af tsxxx *xn of tlio 
elaixris ixx a patent spooifxoatioxi may ondoavom' to 
edaim in advance, dovolcypmonts not xxnlikoly to flow 
froxn tHo iixvontion, Hxxt as yet xxnoxplorocf ax id 
xxnkno'wn. lUo may stake ont, as it ■were, a 'wdiolo 
coxxnty instead of pogging oxxt tHe clairxx xxporx 'wliioJi 
tHo ixxvoixtor, as prospector. Has ostaHlisHod some 
sox*t of oqxxitaHlo title. Very real evils, particularly 
in tHe cHomical industry, arise oxxt cyf tliis last- 
named tendency, -wHioH Has Heexx fostered Hy a 
cHange ixx tHo la'w made in lOlO 'wHexeHy a patent oe 
can sxxcoeed in His first action for infringemoiit 
despite tHe presence in His speciHoation of onc^ or 
xnore xxnw'axrrantaHly Hroad claims. 

firoaclly speaking, it may He said tHat tHe xyat-c^nt 
la-w of Oreat IBritain is soxxndly framed, and tHat its 
administration HotH Hy tHe OomptroUer-Oeia^ral 
and in tHe Ooxrrts is carricsd oxxt efiB.eiently and w^itli 
Halanoed and ecg^xxltaHle jxxdgment in reoonoiliixg 
interests of tHe inventor and of tHe pxaHlio. Hut i» 
very many directions, HotH of detail and of major 
impoirt, tHere is ixndoxxHtedly room, for reform, Hotn 
legislative and adnainistrative^ ■ In recent yc^^ars. 
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3Po.^a^03c:ioci^l cts it irifity s^ezn., tlao j^arecktost 8ln.|gl<e 
rofojma tHott ooia.l<l foe oa-a-rleci ozat woialcj. jarofoa^foly fo® 
tfoe i>rovi&ioiz of eonrae me«trzs wfoeirefo^^ 33a.texxt> 
tioxx oovxl<i V>e eaxLOo\a.r*a»^orl fojy' x*erLcieriixjg it iixoacjaexasive. 
Xt is not fa.z*' from tlxe tmtfo to »*by' tl:ijft.t tfoo va,li<iity 
of no i>e,tent is ec^rtain nntil it foets cbotna^lly fooen 
tested in tfoc^ Ooxiirts. ft is s^lso tnxe to set^r tlxA-t 
industry would l>e i^roettly l>enofited if tfoere wore 
some nxoro oatjaeclitious etncl. ineac'pensive w«,y of 
determining if a. jaartioialar zriodc'' of manufaoture is 
or is not aix inf riixgonxont of a i>atent wfoiofo is alleged 
to incslxidc su<;1a manufaoture witfoin its elaims. 

TL’liere is at j>resoxit far too muoli \uxcertainty in 
i-olation footli to tHo validity and to tfo*^ scojxo of 
;|3atents- lilaola x*atent is iix tlie nature of a j>ro- 
Hifoition or A^^’arxiiixg to avoid eortain zxiodes of 
manufaoture, and tfoe ixxinxfoer of jaatt^nts actually 
in foroo at any oiro time* in oaoti industry varies fi-om 
luindrodw up to maixy tlioiisands. Oixe oan easily 
j>iotiire tlie ooixfiision tliat woultl oi»cist in x'eJation 
lo real }>z*operty if tlio fooiiiidarios of thousantls of 
import mat estates were indolinite and tlxe titles 
tli€*iTiseI ves UTio€*rtaixx, and it Avc-re* Icnown tliat 
m'itlier could foe determined excoejit foy a very 
expensive jirocoss of law. ’[fliis is xu-actically tlie 
position iix relation to patents. 'ICfoo teclinioal 
issues are fre<xuoixtly oomyilioatod axxd dilfioult, and 
tiio costs of a judicial settlenxent are great. Tfoe 
* lc*tei*rnination of tfoe issue of validity or infringe- 
mt^irt, or more fre<iuently of footfo, is a Itxxury tfoat 
few oan affoi'd. ff tfoe jiatentee foas tfoe smaller 
purse, Ixe ma^*" foe foelpless against tfo«^ infringer ; if 
l ilt* patexxt is in very strong finaneial liaixds, it may 
l>e made tfoo foasis of excessive or evoxx 'wfoolly 
xm warranted demands. JEiut altfoougfo no otfoer 
i-€*forms can l>e fully effective >?rfoilo tfois difficulty 
remains uxxresolved, it xiresents a profolein to w^foiefo 
no solution can readily foe found. Tlxe l^ei>oi-t of 
the Britisfo Science Cjruild touefoes upon it only 
I martially and texxtatively , 

Itefornx of tfoe patent laxv lieing admittedly 
failed for, tfoe Jl'^ritisfo Soienoe Ouild deserve^s tfoanks 
for its initiative in appointing a strong axxd repre- 
sentative ooraxxxittee to coxxsider tfois matter and to 
r<*x>ox-t tliereon. Tfoe Oommittee, uxxder tfoe dis- 
^ ofoaimxansfoip of X>r. W. M. Eooles, fofxs 
prt^sented a Xtepoirt wixiofo it xnay foe safely said will 
fnrnisfo invaluafole aid to ^foose wfoose duty it may 
l>e to draft any future X*atexxts IBill for consideration 
A^arliament, Tfoe Itoi>ort covers a great deal of 
grc>und» and it is inxpossifoie to f umisfo foere anytfoing 
iix tfoe natxxre of a compendium of its contents. 

3sro. 3osx» Vox-, xaaj - 


IMiany of tfoe recommendations made in tfoe l^poxrt 
are xxncontroversial and arise out of tfoe expexrience 
of tfoe xxine years since tfoe passing of tlxe ^Patents 
Act of 1^10. It XXI ay indeed foe asautxxod tfoat font 
for tfoe serious and growing difficulty arising out of 
tfoe sfooxrtage of availafole Tarliaxixentary tixxxe, many 
of tfoe anomalies, deficiencies, and defects Avfoicfo 
foave foeen disclosed foy experience would already 
foave foeen remedied foy tfoe passing of an amending 
Act wfoon opxiortuixity itself. Until 

i^arliament is prepared to delegate more of its w-orfo. 
to staixding or select committees, it is difficult to 
see fooxv, xiii der present-day conditions, tfoo Statute 
iJoofo is to reoeiv-xs nx^cessary emendation in all tfoo 
xxxany ways in wfoicsfo suefo cfoanges are called for. 
i^erfoixps patent law^ is iix xxo -worse case tlx an many 
otlxer Ixranclxes of tfoe law in tfoat respect , 

Apart, fooAvever, fronx tfoese xxxinor recoxxxxxxenda- 
tions, -wfoicli, tafo<*rx collectively, are of no inconsider- 
afole value, tfoe Ooinxxxittee foas dealt witfo a numfoor 
of mox'e important issixes, and it nxay foe xxseful to 
direct special atteixtion to certain roc onxnxenda tions 
xvliicfo <les€*irve fxxll consideratioxx and discuss! oxx. 

Tlio OoTxxmittoe recomixxends tfoat tfoe searofo 
xxxadx^ ijx tfoo T^atexxt Office as regards novelty slioxxld 
xxo longer foe re>stricted to liritisfo specifications, font 
sfooxxlxl extended to otfoer relevant dooxinxents. 

At tlix^ present time tlie statutory seai’cfo is limited 
to tfoo last fifty years of Jiritisfo specificatiorxs. Tfoe 
examiner sometimes cites inf orrrxally sonxe pufolioa- 
tions outside tfois restricted field tfoat are -witfoin fois 
Icnow-ledge, fout it is for tfoe irxvexxtor to say w-foetfoer 
foe will act xxpoxi suefo coxnmunicated ixxformation or 
not. Tfoere is a certain anoxnaly in tfoe fact tfoat 
altfooxxgfo tlxe official searofo is so restrictexl, an 
opponent to tfoe grant of tlxe patent may foring 
forward any doounxentary pufolication w"foatever 
tfoat foas fo<">en xxxade in Oreat ISritain, including of 
coxxxTBc*. tfoe pxifolislxedspocifioationsof otfoer countries. 

Xn oppositioix prooeoditxgs tfoo Oonxptroller xnay 
tfoxxs amend tlxe claixxxs or even refuse tfoe grant of a 
patexxt, on tfoe foasis of docxxmcxnts 'wlxicfo tfoe exc- 
axnixxex' coxxld not forxxxally cite oven if tfooy •wex'e 
witfoin fois knowledge. Tfoe Ooxnmittee recogrxises 
tfoat aix oxetoxxsion of tfoe searofo to cover tfoo sexentifio 
and teclxxiical literatxxre of tfoe world and tfoe patent 
spcscificatioixs of foreign ooxmtries involves axx 
ixnmeixse task, tfoat eould jxorfoaps never foe fulfilled 
ixx its entirety ; fout it advises tfoat suofo an e;sc- 
texxsion of tfoe field of searofo sfoould foe introduced 
gradixally, and it also points out tfoat tlxe large 
foalanoe of receipts from patent .fees over escpeaxdi* 
tuxre, wlxfcfo is at present used for tfoe gencsral 
puxposes of tfoe national exs:ofoeq|,uer, -would cover tfoe 
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csofirt> o£ ck •^r€ST-y lcbX*^o c»3c:i>oxi.CMLoj:i. c»f ofHoiebl ebxr^et of 

se^itiroli.. A€3.^CLn.t>ei»£^o o£ sxtoli. curt 03s:tioxL»ion. 

l>o •fcha/'fc xt> 'w'OTJilii irLox*eeLSo sooTi.T*it/^ «bxi.c]. so iTTxx;>rovo 

s'fcct'b'u.s of Snt>i8}3^ ]pct.font>s» &rkd tila^is l>o ooncliacivo 
"fco “fclio fi-xxcbzrctiarl s\i.f>^or*t. wHIcIil is so 3Exocossa.x*y" t>o a.n 
ixivoxx-feioix in. i-fcs etSLT^ly st>a>^c»s. 

Tiio Oon3ixnit:,Jioo mcblsios sl 3roooinrri:Oxi.ci€3L-fcion "wHiola 
'will l>o of inf-oirosti tvo rosoaurcli 'w^orlcoT-s in fiolcls of 
soxonoo xi^^liidi «xr<^ syst>oxinis,l>iotxlly <3jc j3loT*o<l kno'wn 
motiliocis of rosoa,x*oli . If sf ixfos f iia-f f Jxove* is gl f oa.»* 
in flxo .mincls of soitio rosoa-r-oli 'W'ot'Jcoxs fHa-f flio 
va,li<iify of paufonfs for* T*essos.i'c?li iii vonf ions 11:1 l>o 
im j>o¥-illodL 1>^ flxo cixc;iimst.*xnoos of flxoiT' orip:in. 
Tlio C^onxmiffoo soos no nooGssitjy’ in fliis cfxso for 
sfaf XJLfor^;^ ona^ofmonf, I>nf oxprossos flio ox>inion flisf 
flxo Oonjrfcs, in xlocicliixf^ nX>on fclie <^f sn.l>joct:, 

ma-ffor fox- a xxafoi^f in anv jxax-fioxilai:' iixwfaxxoo, on^lxf 
•fco igjivo vory f ax’^onralxlo ooixsidoi-SLf ion fo an allo^ocl 
invonfion 'wJxiclx lias arison from and xnori- 

■fcojrioixs j-osoax-oH vyor-lc ovon on a lalxorafox-^’ soalo. 

On -fclio vo 3 co<l cjixosfion of gx-anfiixg inoxxojxoly 
x-iglxfM irx x-osjjoct; of disco voi-ios xvHiolx af flxo finxo 
flxoy aix 3 made ax-c ixof sooix fo l>e cdeai-ly cajxalxle of 
indnsfx*ial ixse, flio C^xnxxxxiffoe maizes xxo i-ocoxn- 
xnondafion. Tlxo ixxat-fex- is oxxe t-Haf lias roconfly 
on^aj^od fixe affcxxfioix of flic I.^eagxjo of Nations, Ixxxf 
if is adxniffc^dJy a most difTioxilf doal w'ifli 

in any j 3 X 7 acficaJ fasliion. 

On fho qxiosfion of Ixiolo^ic'-a I ixxvenfions, flxo 
Oommiffoe flxxnks flxaf soxxxof Ixixx^ coxiid l>o doxxo fo 
Xxox-xnif file 51 a font in^^ of a xvidei* i-axxge of sixclx 
ixxvonfions flxan is now x>ossil>le, exclxidin^, Ixow'- 
ovex-, invroxxfions sixlisex-vinj^ medical f roaf nxe^nf . 
j\j» XTe^^ai-ds fliese lasf-xxamed inventions, flie Oom- 
xniffoe is irxxjix-essed l>y tlie sfroix^ adverse vie'w of 
flio medical jirofossion. Oxx fixe Ixroader <xu.esfion, 
fixe difiicialfies ax-e sot fox-fli wiflx igreaf clarify in a 
letter fx-om fc 5 ir Haxiiel H all wliiclx is prixxf e<l as oixx* of 
fixe ajiipendices fo flie Hejporf. Sir Jlaxiiel Hall, 
■wliile xvislxixx^ fixe Hrifisli Science CJnild success in 
its e^cjilorafion of fliis question, coxxf esses f liaf Ixe lias 
never seen a meflxod on Avliiclx if xnix^lif reasoxxal>ly 
lie Ixojied fo secxxre legislative action. 

Tlxe Ooxnxniffee is of ofiinion flxaf fixe Oomjxf roller 
slxoxxld lie entitled fo call, -wlxere in don lit, for 

evidence flxaf fixe ixxvenfion Ixas lieexi descx-itxed 
in a jiracficalilo form in fixe specification, axid fo 
endorse fixe specificafion wiflx a warning notice 
wixfsre Ixis olxjeofion is not satisfied. If recognises 
- flxaf in many oases sixolx a conr^e w-oxxld scarcely I>e 
fair f<5' fixe inveixfor, l>nf flie< proo^dvire conld l>e 
" fijsexf wif^ devasf^lpg ^fieot wli en dti^lixAg w;^fli fixe 
* InyenfebESS of porpefni^l minors andL of ixnprao- 

solxemes, and ixx oases wliei^e^ a dislxdnesf 
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specificafion is filed in wlxiolx.icno'wledge essenfial fo 
suooessfnl w'orixixag is wifixlield. 

THe Ifepoxrt does nof , iio'wover, endorse a sngges- 
fion flxaf foxxr years affer applying for Ixls pafenf a 
pafenfee slionld l>e given an oppoxrfcnnify of revisixig 
liis descripfion, axxd flxaf aff or an official inspeefioxx 
of liis process fixe Ooxnpf roller slxonld, if safisfied, 
give a oerfifioafe of snlficienoy of descripfion. TTlxis 
proposal xvas pxxf forward fo xixeof fixe difficnlfy flxaf 
ixx fixe coimxfxercial 'w^orlcixxg of axx ixxvexxfion defails 
are freqxienfly fonxxd fo l>c impox-faxxf 'whiclx are nof 
recognised as sixclx af fixe fime of filizxg of fixe 
origiixal s]|>eoifit.:afioxx, and if is ixx. fixe pxilxlic xxxferesf 
as W€ill as ixx flxaf of flie ixxveixfor fliaf fixe specifica- 
fioix of a and sixocc^ssf xxl invenfioxr Ixo rrx'adx^ 

as fxxll and perfeef as possilxlo in all ifs dofails. "jCIxo 
xxxaffer is jxexdxaps one flxaf deserves fxxrflxex- cic^\- 
sider af ioxx . 

^ Sliorf ferxxx pafeixfs form file sxalxjecf of axi 
inferesfixxg seefioxx of fixe Ifoporf. If is ri^com - 
xnexxdeal flxaf a fy^xc^ of |.>afeixf oorrespoxuding in jxart 
fo fixe Oorrnaxi Cre^l>rct'Mch or xxfilify design 1 >g 
ixxfrodxiccd info the Ilrifisli system . iSncli pafc’iiitK 
woxxld l>e graixfed, for a period nof excxseedixxg sev^-ri 
years, for new xxnd txsofxxl variations of lc.no wn eon- 
sfrxxcfioixal forms and arrangomexxfs, axxd possil>ly 
also for ooTxiposifioixs olxai-'acferised l»y flie inc;lnsiofi 
of no'w ingredients. ’I'lie scojxe of sixolx 
slxoxxld l>e narroxv axxd rigoroxxsly defined, axxd t h<‘ 
scale of fees slxoxxld l>e low'. 

’X’Jxe Ixx^avy expense affacliing fo actions in 

fixe Higlx Ooixrf, fo ’wliiolx roforonce Ixas Ixeen iiiinlc 
alxove, Ixas led fixe Oomnxiffee fo rci>coxnmexxd 
lafioxx w’-iierelxy flxc^ Ooxnpf roller slxoxxld l>e 
powored fo act as a Ooxii-f, sxxlxjecf fo a dx 5 finit<' 
lixnif of damages axxd fo fixe oonsexxf of flix 3 part it 
for decidiixg qxxesfions relafing fo fixe infrixxgemenl 
of pafenf riglxfs and for deoidixxg af axxy finxe 
pefifions and coxxnfer claixns for fixe x-evocafioxx of 
pafenfs on all flxo xtsxxal grounds of invalidify. ’'Flxt- 
pax-fies slxoxxld in eaclx case agree Ixeforelxaxxd as to 
w'lxeflier fixe Oompf roller’s decisioxx is fo l>e final t>r 
sxxlxjecf fo appeal. Tlxe Oormniffee also x 7 eooxnrxxx- 2 xcl» 
flxaf appeals from fixe Oorxxpf roller’s decisiorxs slxonltl 
in all cases l>o lieard l>y a special Jndge in oliaxn i>orK* 
ixxsfead of l>y fixe Taw OffiLcexrs of fixe Orowxi, t-o 
'wlxoxn fixe large majorify of appeals are af prt-r^t'xxf 
referred xxnder sfafnfe. 

Tlxe Ifepoxrf closes wiflx a reconxmendafion Ibat 
f ailixxg fixe insf if ixf ion of an Exnplre paf exxt , ixi 
oonnexcion wiflx w-lxiclx fixe difiSLOXxlficwsi Ixave far 
proved irtsnperafile, fixere sixoxxlct fie provision 1 ‘^r 
fixe gxraxxf of a resfrlofed ®mpixre patorit 

wlxioli sfionld iron flx*Toxx.gfi<xnf ffie. CJbeove^xx- 
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sbXiLcl. 3Pirot^Gt}oz*ci.'fco6i« BHou-ldL XxxdiA. ox* of tJhio «olf > 

^o^roxoLiin^ X>oiiaix:Lioxus l>o willio.^ t>o l>oooxxxo 

■to aoboxrLo, tJbioix &,diiio&ioiCL ehould I 30 w^oloomod. 

"Wo licbvo seticX ernou^li irx I^Hie incoiriI>lo'fco somm«LX 3 r 
to stoio-w l/Jb.£Lt> tiluo Iteii>oirt is dt 001 a.m. orxi; -woll dosorv- 
in^ of close st>ia.ci.v 1>X wlao clxo intexestrod ixx fKc 

xcform of ISrifisla. ]peLfe>i:\f> It xosLy l>o laoi>od 

tlaet*^ tlio IBxitisb. jSoienco Oiaild fitrxd thio Oommittoe 
-will rofibx> thko x©w«Lxd tli€Lt w^otild l>e most Avdoorrio to 
tla©m,iiLa,riiLoly, tlao Icxiowlodgo tlia^t tlioix la-laovixs licbvc 
ooritxilaiatod ixi somo degree a.t lecLst to tH.o fitdvcto.ee- 
meot of iodostry ctod to tlio e<iiiita,l>le ro-wetrd of 
those eogs,ged io scieotifio resefitroli. 

THe l^a.st Ice Ag-^- 

JL/CL'fit 7o 

JFt*^t/re^€X,t in. t>irt7i-cjciftte.ri%. ISF ortTh . I^.V 

Idnist A-Otovs. (.A.oieriof3to Oeogr'ctjiliicetl fc5oci«?fty 
I-?.osefitxdi fc^exies, JNX<i. IT.) ^JSli43blcx IVlomoxifitl 
fSoxit^ts.) X -f- !2^5>i2 -h- O jalfittes. (Novt' 'Voxlc : 

ArtioxiC'Cto Oeogxfitjaliioctl fc>c>eietx, i02H.) 3.i>0 

clolJaxs. 

r ■ HI K j>a.Mt dooattlo Ims seen ft gxoftt X€*vivu.l of 
Ji- ititoxest io tlio tvdiolo wiilajeot of olimcttie 
TJiexe lictv^e l>eeo oitxo^r l>ooIvs j'lxescotiog 
ftifvox tHooxies* so divexscs «,s to l>e rootizctlJy 
< U‘«t rijotive. At the sftro.e tiixie, et gxoctt fitmoont of 
n<‘\v hiiov'leclge hits heeiO gftioed hoth h^ eacjaloxittioo 
ill cListitot <?oxoexs of the ectxth ftod \yy the ctjpplioct- 
lioii of exLfitet methods of iovestigettioo to tlio olftssio 
* * 1*1 It res io JH2oxo|>e ctod ISToxth .Aroexioct. Xt vrets 
e\itieotJ>" time to i>otose fox cto impctxtifitl ooosidoxet- 
tioTi of tlic f uodfitroeotftl fetets of tlie jaxohlem, ctod, 
iriii ffi-r tvs the QiafiLtexoctx>r glcteicttioo is ooocexood, -we 
<•it .11 htvA^e 00 hettex goidc^oee theto thett of i>x, hlxost 
A lit CVS, -w-ith his close ltoo-%vledge of the Avoxh of 
Oc^ex io S-wedeo s.od Ids sohseqoeot eacjaexieoce 
ill the othex gxeett ceotxe of glfitcifittioo io INoxth 
Afiieriofit- These fiaodfitxoeotsl x>xohleios, -ivhieh 
must he defioitoly solved, hefox© xvo oso pxofitethly' 
iiKlulge io ovoire elcvhoxfitte specola^tioos, fitxe tvrofold. 
J^'ii st, wss the C^ocbtexxvctx^r Ice Age s>rochxoooias io 
<iiffereot 'j^a.Trtm of the vroxld ? Secoodly-, -whett 
v\<u'e the pecolictx olixosutio oooditioos ivhich octosed 
t.ht-» gxefitt a^ocoioolcvtioo of soow- ctod ice ? Both of 
tHi'iiv s.xe olosel 3 r iovolved xvith the iotexpxetfittioo 
of the peoolifitar hsoded idovio-glfiboia.1 cls,ys hoowo 
v-cvxves- 

The qiaestioo of s^roohxooisro hcts loog heeo 
o>>«oivxed hy the oootxovcsxsy es to ve^hethex the 
Qiifvteroa.xy Ice Age w«bs a. single ep^isode ox wfits 
oiv-icJed ioto «b oomhex of altexoSftiog glacial cbod 
inh^rglaoial jpexlods. Tha»t oootxovexsy oo'w 
30S1, V^oa;.- 


2 >€»fiixs to have heeo "'decided, fox few woold disagree 
writh Aotevs’' verdict that advaociog hoovrledge has 
hxooght ** €L grow-iog ooovictioo that everywhere 
the glcMsiatioo wfiLS molti'x>lc, ooosistiog of three ox 
foox socoessive epochs.’* Io North America it hfiis 
loog heeo held that these soccessive epochs -were 
oot eqi^oally developed io all parts of the cootioeot, 
hot that the oeotxe of glaolatioo migrated fxoxrv -west 
to east. Aotevs helieves, ho-wevex, that this migra- 
tioo -was a mioox featvixe, aod that the vaxioos stages 
-wore essentially syochxoooos io difiFexexit parts of 
the cootiiveot. The same dictom ajiplies to Borope ; 
the coxxelatioo of deposits io Eoropcs aod North 
America is more diffioolt, hot all the available 
evideoco jioiots to syochrooism. The geoeral simi- 
larity aod parallelism io Asia also oooviociogly 
show that the glacial axvd interglacial epochs were 
essentially synch ronoos in all the northern heixii- 
sphore.” Iiv the soothoro hemisphere the glacia- 
tions of Soxith A-m erica and A.iistralia appear to 
corres]|>ond in the same w'ay, hot it is not yet 
j>ossihle to say tliat the glac^iations coincided in the 
t-wo hemispliores. Ttecexvt comparative stodies of 
annual layers of handed clays appear to show that 
they did coincide, hot Ante vs is folly alive to the 
daogeiTS of long distance correlatioxx on sooh evidence 
alone. Thus w-hile a migrating polo is dedoitely 
roled oxit, astronooxical caoses still remain possible. 

The low^eriog of sea -level caosed hy the locking op 
of water in the fc>x*m of ice is importaxvt ixx this con- 
xxexioxx, hot doe%s xxot lead to a perfectly definite 
axxs-wer. Aixtevs’ calcolation of the ice volome at 
oxa:?£:imom glaciation shows that the acconxolation 
in the northern hemisphere w^as sofificient to low-er 
sea-level hy ahoot 272 feet. The ice in the soothero 
hemisphere ixx excess of that 00 -w present adds 
ahoot 33 feet. Hence, if the maximoxo glfitciatioxx 
had heeo exactly syochxoooos io all arefits, the 
low^eriog of sea - level shoold have heeo ahoot 

30fi feet. Actoally it was at least 2&0 feet fikddi- 

tiooal evidence for syochrooism io the oorthero 
heoxisphere, hot oot necessarily hetwreeo north aod 
sooth - 

The discossioo of the ohroxxologioal r€»solts oh- 
tfidoed from the stody of varve clays is oaotioos, 
hot the correlation of the slow retreat of the ioe- 
horder across soothero Ontario with the prolonged 
oscillations io the XlcLoish islands aod soothero 
Bocoxia is regarded as almost eertaio. This phfikse 
ended ahoot 14,000 0 . 0 . ; from a eooslderatioo of 
all the evidence, Antovs decides that the Igst 
shc^eta had;txho|5f gt^atest extea:>.ta^^, hegarji^%o waoe^ 
between fil|ifcOOO fi>od 30,<M0 ysflaRnago^ , " 

The o<wopaxatlve stody of vaxioos oeottf««»,v edt 
** ■ ' ' XT I^ 
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^laucici/'fciozx polzxt>s istiirongly' -fco Ioav ^lu'mrrkox* t>€3mj>oirab- 
■fcvix-o u,& -fclio domixi^Cbin^t; jfeLot>or ixi. ^l£i,oiei^t>ioxx, 
inoi*o€bSo<i. sno-w-fabll -wshsi iirti j>ortiaa.Titi, €5sj>ooi«i.lly 

in. -fci-oiJios . Tlxia V€sr*<ii<rfc of Axxt>o'\r&^ sb 

^onoretl inoroa-so c>£ olondinoos as -tluo immociia'fco 
oau.se> of -felie ice a^e ; it is fox- moteox-ologist-s £0 sa^^ 
'wlxati caused -felite inciToase of cloutlixxoss. 

Tile l>ooic closes witrli a detailed account o£ tHe 
author’s studios o£ varve cla^^s in I^^ortli -Am erica- 
This i>art is for the sp>ecialist onl^^, while the first 
half of the hoolc is of ver^y ^onex*al interest. The 
first half is not nearly lon^g onou^^h, and one could 
hav^e wished that the author liad devoted the w^hole 
of this hooh to a fulloi* discussion of the 1:50x1 oral 
X>rohlems, and treated tlie s^ieeial varv’-e studies in a 
sex>«trate volum«^. CJ. XC. I*. TJrtooxcs. 

Scientific Idum.anism- 

OTTbe. ^Gi^'rutirfic Si€x.bit of ua rifor^rLC*.l J.>is~ 

G'u^^iOTt of tJiG JSo'ii^rcG oThcZ of J7>G^>G'9i.cictl*lrG 

JC‘rhO'9o7,GfJ.gG. X^y Ihrof. XTrederich IBarry. X^T>- 
x:iii 3^>H. (IN'ew’ "Vorlc : Ooluxnhia XTniversity 
Tress ; X-^ondon : Oxford Xhxiversity Tress, XOli7,) 
IT^. Gd. net. 

“WJ^XXOT- XiA.XXXtY, of the (ViluinXiia XJxiiversity, has 
_JL_ w-rittexx an imjxortant and tinxcdy l>ooh oxx a 
Question, or series of Questions, w'hich nixist oftc^n 
occujxy the minds of readers of this x'oview'. XXo’w is 
it that the colossal ;progress of scienee, and the w ay 
ixx w^hich science now^ jicrineates aixd dominates 
every de^iartxnexxt of ixx'actictxl life, is so little 
a^j>recxate<l hy the mass, even of the tliixxhiix|i5 
[puhlic, w^hich is tlxxxs dominated ? -Anyoxxo can 

see and this jieroeyitioix jxrornjpted I^T*of. Tarry" ’s 

essay that there is a great gulf fixetl l>e tween the 

jxracticiaixs of science and that small xnixiority w'ho 
nxore or less understand its methods, axid the groat 
jiuhlic W'ho enjoy its irxventioxis and how"^ the head 
ixx distant reverence at its hut have no 

concejxtion either of the nature of a scientific dis- 
covery ox* hoxv such discoveries are utilised for the 
imjirovemejtxt of life. XXere, thexi, is a magnificent 

subject axxd a very urgent oixe to huild a few* 

bridges over tlxis gulf. 

X*f-of, XXarry’s w^orlc is w^ell and usefully" done 
in a hooh of four chajitcrs, and very one, exjert 

or layman, W'ould bo the wXser fox* folio wixxg the 
author’s footstejis. Tut a word of wax-niniaf, though 
not of discouragement, is called for. It is not an 
easy booh. A conscientious reviewer, who mahes a 
X>»*a.otice of reading... through his boohs, sat dow"n to 
get through it oomfortabXjr after dinner. He foxmd 
it dexnanded several sittings and a iruxining analysis. 
No. 30 S 1 , Vor.. 12^3 
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It xnight, indeed, have been ixnjiroved for its wholly 
adxxxirable j:>urj> 08 e if the author had brohen it uj> 
more hixnself, used mox'e illustrative instances, and 
a sixnjpler and more direct style of W'riting. 

Xteadixxg the booh straight through oxxoe and then 
returxxing to j>ich oxit the xnain thx*ead more clearly, 
one fixxds it constructed on axx excellent logical x^ls-n, 
j>T-ooeeding from the ^primitive xxixaxxalysed elexnent« 
of scientific thinhing axxd advancing by broad 
historic stages to our jprosexxt state of hnowledge and 
edxxcation. We have first a chajxter on the natux*x^ 
of sciexxce ; a very xxseful discussion, start-ixxg from 
the XXI ass of interw^o vc^n fact and hyQXothesis w^liicix 
togcithor ixxahe ux> our hnow-ledge axxd ojunion about, 
the w"orld and ourselves, axxd show'ing how- thi^ -hai<; 
l>eoome di fFc’^roixtiatecl iixto the three xuain braxxctli^*^^ 
w'ith their irxereasixxg subdiv-isioxxs. Tlie tlxroe xxxaviii 
braxxohes ax*e souxidly div^ided axxd oxx the w-hol<* 
accurately described. Tliey" arc’s Cl) logic; su<l 
mathcxxxatics, to be l>xxt either fix-st ox* last according 
j to our jxoxnt of v^iow* at the xxioxneixt. Thc*se arc; tin; 
sc;iexxeos of method, if we are ^xrcveeediixg fx*oixi tlic rn 
ujxw-ards, ox* as the sc'ic’snces of the liigliest fox'm of 
life in thoxight, if we are reacXiixxg tlicrxn thx’ougli 
j biology. C^) The scdexxces jr>xxr' , astronou I 

axxd j>hysi<*s, el xe rn istry , geology* , axxd Ixiology, tlxon** 
bodies of organised hnowlcMlgo to wliioh maxxhijid 
hxxs xicxw- u ni v’-ex*sally^ agrec;d to giv-e tlxe rxaiiic* of 
" science.’ X^x*oxxi these, xxatux-ally, tlxe axitlxor di*a\^ .'- 
xxxost of the illu strati oxx s ixx the x*osfc of liis l>ook. 
C3) l^sychology axxd the* jxolitical xxxxcl Roc*ial soic'*x »<*€*.'>, 
of w-hich the methods ax*e as v*xx*ious xxs tlxe* ftxflK 
w-ith whSeIx the^y deal, and of W'hic*li the orgxxnisat it >11 
ranges from the cox*rel*xtion of Mljar|>ly* dc'tiucM.1 
conoejxts to loose classification or nxei*e dc*sc*x’ii>- 
tion. 

The seeoxxd ehajxt€;>r is on the nature of f ac*t , fxufl 
enters oxx the historic survey w'hieli ruxxs uxxdc'x-iictxt }j 
the authoT*’s whole tx’eatixxexxt of tXxo subjc^fct, tlioiitr^i 
it might well, in our ox>inion, hxxve been xruxflc* 
xnore obvious to the reader. The ‘ faet ’ is tliat 
^ coer<5ive ’ thing in our e^cjperiexxee from wXxic*li tlio 
xxxixxd, at least of man, eaxxnot escape. Tlxis is 
axxalysed with care and x;3ceellent judgxxxeixt hy l-’iof. 
Tarry, who avoids w-xth gx*eat shill the pitfxxll.^ ctl 
subject and object, idealism and xnaterialism. \Vc* 
trcxce in selected cases, for e:x:axnple, of silvoi*. t)ic* 
exnergexxco of the xnore and more exact cox'relid 
of axxalysed aspects of the brute fact, until we x*c*uc li 
the forxn of physico-chemical generalisatioi* 
which all scientific theory tends. 

This leads us to the third chapter on the Me- 
ments of Theory,*’^ in which t^bie point of \ iew 
changes. We are now oox^a^iderijpg the elahor-at i4>xx 
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of €»3^]pla.xxa.tvioxxs 8,8 «l %«trli.olo jrfibt^^jbioir ti]:ia.Ti jnLati^re of 

-fclruo fai,ofi8 oxx wlttiolb. Ckro 1 ^ 8 . 80 <X. Tl'Hcs 8,u*b}iOT^ 

Ti^lit;ly fiacos ojx t>li.o I*ytli.«L^ox‘oa.n- i>x*ol*l<3xri. cbxxci t/jKo 
Oaroolc a^^onaio “fclioory &,& fJhio -fcwo xnLO«t> ixxi j>OT*t^T3Lt> 
»t>e>5>8 in,- frarrxing soionfiiio outlook, foir a,ll maxx> 

kind. Tko Jfiirftt A^a,s tlio q|^no«t,ion of finding; xnoarn^ 
for ttio oom.i>le>te> ropuro^ontation of ooixtixxnoxxs 
xna.gTxit>udo8 \>y di^ooxxtixxnoxx^ formnl*t-tioxx8, o,Txd, 
if foxxxxd, %voxxld fi^ixro xxs a xxxxitod scioxxoo of xixxmlxor, 
ooxxfi^xxT*a.tion, and move^nxesxxt. Tlxo sooond is tlxo 
a,ttonn>t to a.rTivo a.t tlxo xiltimato olomonts of 
nxa-ttor*, of onr oxtornal oxjicsriojxco, to A^’^IxicH tlxoso 
‘ la-ws of xxxxmlxor', a.xxd timo xnay Ixo *xf>x>liod. 

T'lxo last oliajxtor is oallod ‘ fc^oioxxtific? Hxixxiaixisrrx ,* 
and dt'^als vv^itli tlxo ^oixoral stato of otlxxcia- 

axxd of tlio sx>irit of tljo soioixtifxo A^“orlcof*, 
tl to o volution of sc-ioixoo as slc.<^tolio<l in tlio 
c‘Viajxtox*s. t>no is not snrjxx-isod to fixt<l tliat 
l*r-of. liarry on tls A?V’itli tlio adv^ooaoy of tlio Jiistory 
of soionc'o as o<x\ially m^oossary fox* Ixotli 
tJiis clo‘l>«xtt^, if dx»l>a.t€^ it oaix Ixo oallod xvlxoro tlio. 
o}> posing; si<los soax“croly ovox* ooxiio into ooixtaot. Ido 
'j>nt.s first its i m | >or‘larxo<i for tlxo soiontifio xvorkor 
liiixisx'lf : lic^ is sf xoalcinj,?, of c-.om'so, of tlio av<?“T*ag;o 
studont iji soic'xxoc' . * Jt is vvoll Icixoxvix tljat irxxxc'li 

n ti Ho- i tist-moti<xix in onx* oxvn lixxy is gjoixig; st-alo ; 
<'.vat*tly as litc'rary iixstx'ttotiox» xv'ont stalo two 
i« »rat ions xxg:«.>.''' Xt is diio, lio tliiixlcs, to tlio 

rii lilt i|>lioat ic*n of lal>oratory o3c:|.>o-x'ixnoixts ami 

proHlt'iti drill x%'itli.ont tlio true? sx>ix'it of clisoov^oi'v 
*•>!' n n>*- roa.l isat ion of v,'li<-*‘X'o t lio work fits into tlio 
groat <*i* soHc'nxo of Human c*i v’ ilisation as a wliolo. 
f'iio s n i^^x’i-jm* xnox'it of tl»o study of iJio, History of 
soioiioo i« tlxat it ‘ “ Ixxnxiaxxisos *x. sort of study xvlxioli 
is miit^noly so-v-'ox'o and inix*orsoixal ... it satisfios 
t 111 ' sx>ontanooixs ouriositios xx-HioH •v^'-ill l>o aroxxsod 
t>\- a gixtxd Ix^oturor’s roforoixoc»s to His ov\'n or a 
<'olloaguo's ixwoHtig^ations- ... WIioix soi^iously x^ur- 
siK'd it yio-lds an iixsigjHt into tli« truo oHaracstor of 
st^iontifio aotivdty and finally tHo xxxost 

<*fYi<*aoions xxxoans for tHo moro intinxato Ixloxxdixx^ of 
^<*ic'ntiHo and otlior intorosts,” Xixxt,'’' Ho adds ixx 

-tiiotlior “‘to sorvo tHo soiontiHo 

inukiaxiisixi tHo History of soioxico ixxust Ho iixado 
goimnioly oduoativo , . , it inxist Hoooixio a sorious 

^Jisc'iplino axxd xx-ot a Xxodtixxxo rolaxation.*^ 

1 1 is straxxgo tlxat xvitH sxxcH goo<i roasoxxs to 
>^»*p|>ort it, witlx A^'liiolx most roadors of tHis rovioxv 
ill Ho iix acscox^, wo still liavo xxot in Elxiglaxxd a 
!si>c*ioty to x>^<^txxoto tXxo study of tHo History of 
sv‘ionc?o, suoH as ^ug^ustus do fdorg^an oxxoo fouxxdod, 
<'*’ as wo no-w soo floxirislxlng^ and doing «o muoH 
g:o< >d worlc in tHo XUnitod. ^tatos. 

3 . JkdlAJEtVXN . 
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Or*oX3€a&«:«7» JHTxJfgrxc. 3^y jP*. IS. Williams. X^- 3 cii 
231 -H *7 x*latos. (T,-ioxxd<>n : O^eford XJir:iixrorsity 

IF^ross, 12,$^. €>d. not. 

X N tHis voluTxxo IVCr, 'Williaxxis Has assomXdod tHroo 
ossays ooxxstitutin^? ISJos. O, T, axxd B of tHo 
-A.ntHrox><=>l<^>gloal rtox>orts issuod Hy tHo OovoxTixixxont 
of X^apxxa. Am indioatod Hy tlxo titlo, all tHroo rofor 
to tHo Orokaiva, tHo namo apjxliod Hy Europoaxxs to 
tHo 33inaxxdolo-sx*oaking tril>os of tiio loxvlaixds of 
tlio ^NoidHom Hivision of Xr^axxxia. tHat is, tHat x>o^tioxi 
of tlxo jcjxoat island until rooontly kxxo'W’^n as IXx-itisH 
fluixxoa. Of tHoso tHroc^ ossays, tHo first is Hy 
far tlxo xxxost importaxxt, tHo soooxxd ratHor sliglxt, 
tHougH it c^oxitaixxs an iixtorostiixg aooonnt of tlxo 
rotatioxx of gcardon aroas axxd tHo ixativo roasons for 
tlxo *X^Ho tXxii'd, ajxart fronx tlxo now 

matorial it ooxxtains, is iixtoxrostixxg; as sHo-wdxxg Hoav 
xxoar to a roasonaHlo tlioory of xxiagio axx aouto 
oHsorv'or axx<l oaroful roasoxxc^r caxx €?orxxo, wdtHoxxt 
axiy ox'^ort aol<LXxoxvdodg;mont of rooont xvork on tlxo 
xxnooxxsoious. or indood rooognifion fHat it o:x:ists. 
In sjxito of tHis it is oHvioxxs, at loast to tHo roxdowox*, 
tHat givoxx tlxo samo o pxxox't unity , tHis €'ssay oould 
soarooly Ixax-^o Hoon x\'i'ittoxi jxricxx’ to 1020, l>y wHioH 
tixxko idoas as to tlio ixxi portaxxcro of tlxo x>roc;osso,s 
of xvisH -f ixlfilmt'xxt axxd ratioxialisatioxx as ofTx^ring 
roasoixaXklo oxixltxxxations of ixatix’-o tlxougjHt and 
oustoxxxs xvoi'o Hogiixniixg to l>o ax>l>roc!iatod . J^ronx 

tills point of x'ioxv sxxoH passagos as tHc folio wdxxg ax'O 
sux'oly iixost instr uc5tix^ o i 

“ Am originally inxpulsiv-o axxd truly spoxxta-xxoous it 
may l_>o said tHat tlxo f uixdaxxi oxxtal olomont in xna,gio 
oonsists Jxxst in dosix'ixxg tHo rosxxlt, Xxxxt dosirixig it ixx 
tlx o parti ou 1 ar xv ay (x’-iac. xvitHout any solid, matto-r-of- 
faot Hasis) xvlxiclx xx^o oall or /hojt:?£^sr> Ono 

Txxiglxt go so far as to say tlxat xvHoovor Hopos agaixxst 
Ixopo, wHoox'or dx'oanxs^Hy day aix.d Huilds oastlos in 
tlxo air, lx as alroady rrxado xnagio ixx Ixis Hoax^, Axiy 
oraotioxx or Hloxxd of oixxotions may oixtor into tHo 

Hopo Huixgor, angor, Ixxst, rovoixgo, or xvXiatovor 

otlxor. WHoxx w^o aro indxxlging a xs'isH or a falso 
Hopo axxd aro onjoyixxg a proxxxatxxro ixxxaginary satis- 
faction of sxxolx oTxxotioxxs, wo aro ixx spirit guilty of 
ixxagio.’^ 

Axxd agaixx, ‘‘ anotlxor stago. in tHo ixxdulgonoo of 
tHis falso Hopo ox' xx isH oomos w^Hoxx x^’-o utto-r it aloud 
ixx. tlxo spoil ox* tHo a|>ostropHo, "WHon a man 
wants rain Ho orios, ' K-aixx ooxno ! ’ . . . As Ixo 
plaxxts tHo taro H«^ ox-ios, O foinr- Taro, 

sit tiglxt ! * <».e. tako x*oot), or JEicx^ * Taro 

ariso ! ’ 

So far so good ; it is in His noset sontenoo tHat 3k(£r, 
W'illiaixis, still tx*usting to His logical faculty, goes 
wrong <tHo italics aro tHo xoviow-or’s) 5 
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T-t is simj>ly s. xri.flbt>t>exr of 'whfibti yo\jL -wisfi. 

ixxto -wortis, th.cyhLffih. vnxx^ff H€X,ve^ rho j^oexf rect^ort, t€> 

CL €>^ tHe. 

N'ovox^li.oless, -fcixo "wiiote is xixi.com xn 011113?' s-feiraxilebt- 
ixLg- Tho ebXit>lior ^poio-iis oiit> fliet't sxxclx o:xlioxrb£kt>ioxis 
49US tiliosc cit>o<: 3 . alxovc a.xo iniiximcralilc, slocI cbdcfs i^}i£bti 
fiwoaorig tiho Or^lxaiva, sct> xxiab^ic&l f orm.xila»c, if 'tl 3 L 03 ?' 
03 c.isi>, £i.x*o xiiicoicximoii,” £LXi ol>serv*tt>ioxi of some im- 
jpox:*l>o.xxcc iix flxSr't ili sxijijiox'trS a, sii^jE^csfioxx made iii a 
roview iii ZN’.a.txtk-b: of Jiixie (vol. 121, i>- SQ!E>> of 
X>r. X^axidfmaxi’s Tlic lCix?v-ai I^apixaixs of Hrit-islx 
INew Oxxixxea,” xxamdy, fliat. flic m.agio of I*apxiaxi 
(ixi fliis corifcxif mcariixxg xio more fix an non-]Mcla- 
ncsian) fx*il>cs mi^^lxti l>o foxxnd fo differ from flxosc 
of flic l^ajpiio-lMrdaiiesians flic aliscncc or sli^Hf 

imjiorfancc of fliosc carcfiill3r framed formxxljc or 
spells ’wliioli so definifdy consfifxife fixe mosf irnporf- 
anf demonf in fixe ma^ic of flic IVIassim. Here af 
any rafe is ano flier I^apnan frilxo of xivliom if can l>e 
said even more definifd^- flian of fhe ICiwai flxaf sef 
magical formnloe are nnimporfanf . 

TTlio Taro cnlf,” flic sxxlijecf of fixe firsf essay, 
is perliajxs fixe mosf impox^anf of fixe several nexv 
eesfafio * religions ’ xvHidx liave sprung 'Jip l^Jev*'- 

Oiiinea since IKixrojxean occxipafion. Tf lias flie 
xisxial feafxires of cxilfs ai-isin^ as fixe i*esxilf of flic 
daslx of XCxiropean and jirimifive oiilfiiros, namely, 
possessioxi (dissociat>ion) \?%dt/li a lieigHfenod d«*gree of 
^'ig:^<^sfil>ilify lea<linp: fo rapid even mass conver- 
sion, oxfending in fliis insfance oven* a consideralile 
^^eograpliical area. 

Tlie nexv cxilf came info exisfence fliron^lx fixe 
visions of an individual wlio Ixdieved lixmsdf pos- 
sessed liy fixe spirifs of flie faro, from ■wliom lie 
received insfriicfion in flie rife^s necessar 3 J^ fo ensure 
an ample crop. Tlxese rifes, Aivdiidi xvere simple and 
indxided feasfing and ^ood fdlowsliip, ejxiidily 
developed info a popular c;xilf xviflx raflxer daliorafo 
dancing and ceremonial, flie xvlxole ori^nally 
direofed foxvard flie placafion of fixe faro spirifs, so 
fliaf file name ‘ Taro cxilf ’ xvas nof incorrecfly 
applied- Uiif since flie faro culf largely replaces 
file sliglifly older iOaigona cxilf, xvlxidx originafed as 
flio resxxlf of insfrnefions received on !Mf. 'V'icfory 
from a snake, li^aigona, xvlio in orfliodoxc fasliion in- 
oax*nafed or af leasf represenfed flie spirifs of fixe 
dea^, if is nof surprising flxaf fixe faro xvorsliip did 
nof spread very far xviflxoxif a sigxxificanf clxango. 
'VVlxile fixe ritual remains sxilxsfanfially f lie same, fixe 
gre^f majority of its devotees regard if as jilacafion, 
nof of file faro spirits, iixif of fixe spirifs of ancestors 
or depaxrfced relatives xvlxo are Ixelieved f o control fixe 
growfix of file faro. 

Tixe faro onlf is f ixen in essence a cxilf of fixe des«d„ 
No. 30aX, Vox-. i22J 


fixoxLgix if retains its close sssooiafion wifii fixe faro 
in flxaf its cliief fxmofion is fo ensure a prosperoxis 
faro crop. Xf is fixns af once a fez*filify onlf and a 
cxilf of fixe dead, and in fixeory af leasf gives xis a 
glimpse of fixe possilxle origin of fixe many miicH 
•worn down agricxilfiiral cexremonies wrliicix eicisf ixi 
oflxer parts of N'ew' Oxiinea, for eacample, fixose of flic- 
Oenfral I>isfricf in w^lxicli fixe plays so large a 

part, fixoxigix ixere (in spite of fixe enormoxis aumoxmf 
of vegefaixle food displayed) f Ixere is no ^uesfioix 
of ixanana, etc., spirifs, sjtxd if is only xviflx difH- 
cxilfy flxaf flxo olxserver is alxlo fo convince liimsdf 
flxaf fixe rifes are in any w'ay connected w'iflt 
file decbd. 

^MCr. Williams gives a good accoxinf xxof only of 
aefxial symptoms of dissociation, wlxiclx are fl|c»s;«- 
found fixe w'orld over, ixxifc also of fixe sects or variVnit 
cxilfs w^iiicix Ixave alreaxly arisen -witliin fixe rixol iior 
rifxxxx.1, and concludes w'ifli some very wise W'oitls; 
xtviiicix slioixJd l>e pondered l>y every nxissionar v’' jxiirl 
adnxinisfraf or as fo fixe origixx of fixe* moveiiic'nt. 
ITe sliows fliaf fixe rapid sjxread of flic^ cxilf, in 
w'ords its accepfalxilify , is largely due fo flix» sixj>^>r«Ts~ 
sion of file’s older infercssfs — -He’s especially iiist.aM<*t*s: 
religion and cereniojxial , l>xxf lie niiglxf iia^vc^. in<*lw<l<-fj 

raiding Lxncler flie impact of xvlxifc civilisation. mi«i 

flxxxf if is flxis suppressed en€*rgy w^liicli finds e>:|>i <‘-^- 
sion in fixe elalxorafe oerexnoixial and dissocsiat i< *tk 
states w-lxiclx are o lx aracf eristic of flxo cxilf. 

O. S. 


yVliiavi£xl 

oj^ JH aorLom,i.Ci ^llxLvictl JM irz^rcLZj^ . l>r. f 

lEtaelxxxrn and Monry 33. iVIilner. I^p. xix 4^1 H -i- 32 
plates. (ISJTexv "lirorlt. 1 I>. Van INosf rand ' < ; 

IL^ondon : T. Afxirlxy and O 0 -, lOST".) 30^9. nel. 

T^^^33.E;035J>E3I> l>y an Inspiring forexvord l>y l>r- 
JL JT. X>- JiTalconer, fixe main Ixody of the te.-vt 
of fixe ■work -wiiiclx is af present xxnder i*ovi<‘M 
consists of an infrodtxcfion and fen ctxapfers deal- 
ing, amongst oflxer matters, wriflx fixe olassifioat 
liflxology, provenance and association of alluvial 
and allied deposits and nxinerals ; flxeories of tx'aiis- 
poirf amX accxxmxilafion ; prospecting mefliods 
geoplx 3 ;^ioal aids ; field wrork ; fixe report ; jxxkI 
lalxorafory meflxods. Tlxe Ixook in its aim axi<l 
scope stands aloxxe. If represents ^ defermiued 
e^orf fo raise allxxvial prospecting to tlxe status 
proper to tlxe initial operatioxxs of a l^ranclx of the 
•world's second most important basic irxdustr^^.- 
mimng. 

Tlxe antHora sxiooessfi»Hy sbow. tlxat tko 
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^izi3.o »or'«,iixt>te zxi.u.is1? wa,y t»o t;ltoiroiij.gliJ.3r 

doietitiifio ee^auroli. a.rt.dL olearirly ^Xeiaaoir^s-br^bto t^lio wa-ya 
azxcl TxniearLa i^o 1>& a<Xc>j>i>e<l Ixii ±*ii.is q|[ia.^at>. 

TliLey p^iro'V'o l>oyoi:i.dl <io\xV>'t> i^ha-fc t>Ho inckc>c3»irxx ^> 170 - 
» 3 f>©o 1 >oir m^xst> Haves Had a liHoxral soicsn.-feifio t^jraixxijnLg ixx 
additiiom -fco Hla poaa^aaixx^ ^Ho a-fctiriHiit>os of -fcHo mai3.y 
-w^oirfcHy advortfiirors 'wHo lod tvli-cs vt^^ay iix t>Ho jpSL»i:^ aixd 
did so mooH for* t>Ho vrorld ; axud "bHesy soonx t>o ’wisH 
f.Ha'fc fHo iroasooijrxg \ASod Hy !E. H, Xlar^i-avos, 'wHo 
disooverrod ^old ixi j^usfx’alia, sHoold Ho st.ixxi.ola’fcod, 
dovolo|3€sd, olaHox*at>od, arxd ix-fcilizod in aooordaixoo 
'witH t>Ho r*o<inii7c?m.e!nt« of iiiHo jpros€snt> day. *X*Ho 
aufHoirs ovicloxifly Havo in vio've fHo faot>» t/Hat> as 
mixcH minoral Has Hocsn drawn out. of tHo oartH 
dnrixxg tHo f>ast fesTv docados as din-ixig tHo wH olo of 
tHo xxr-ovioixs ]poriod of Human lifo ; tlxat low-grado 
j>rc>j>ositions aro tHo or*dor of tHcs day ; and tHat tHo 
Xsioncsor ni.nst Ho j>i*oi>€srly x>Trox>ax*e*d- 

Tiy tiio jxuHlication of A^lluvia.l T^rosjxesotixxjg , ' * 
i>y tlio j-srosoixtin^ to all wdio vdsH to loam tHo rosnlt 
of tHoir forosigHt, lon ^5 laHoiir, axid dotomxixxation^ 
li>y tHoii* Hroalcingc nt^^xv i^round, tHo autHors Havo 
aotod indood as tmo ysrosjxootors ; and tHoy aro 
4o Ho tsonf^ratulatod- JEXax>x>y» too, aro tHoy in 
Havixx^ a foroword Hy snoH axi ominont zoologist as 
1 >x-. d. -I>- JF'aloonox*, ta'Ho Himsotf lias oaxisod many 
idoas alsoxxt natxnral 000 UT*r*on 01*^3 to Ho i*adioally 
modifiod . 

fc>o if tlio longtHs of tHo ton difforont oHajitors aro 
xxot of tHo ri^Hi.- aooordin |5 to all minds ; 

if, for oxtampio, tHo paf?os dovotod to prospocting 
Tjiot Hods aro only i>3 ; if nono of .Sir -A^rtHxxr Q,ixillor- 
<’'.<> iiolx’s xnxrjxlo patcHos airo to Ho found in tHo toilet ; 
if sonxo of tHo torxns usod soom now and strango i if 
i ndo jc-suitos,*’ fit minorals,’* and ** unfit spooios 
oauso i maginatioxxs ; if all spooimons of oassitorito 
from Amo, Nigoria, aro xxot magnotic ; if tHo 
oliaptor on THo Xtoport ” doos not follow tHoso on 
ialsoratory w'orlc ; if tHo mining goologist is ratHor 
l>iTsHod to tHo front aixd tHo mining onginoor, tHo 
iiX'Hitor to wHom tHo diiTootors will looH, is not muoH 
»riontionod, littlo mattors. !F*or tHoro is in tHo HooH, 
■sxrid linkod w^itH tHo indioation of a praiso wort Hy 
p\irx>oso, a mass of information ooixtainod in no otHor 
^itxglo voluxno ; and tHo w'oaHncsssos Hut sHow tHat 
tljo autHors Havo not praotisod tHo plagiarxstio 
•<*eloctioism so apparoxxt and so ooxnxnoxx in tHo 
<*omxxxon soiontlfio work, Yot it w^oxild suroly Ho 
w-itH tlxo approval of tHo Institution of JMLixxing and 
^Metallurgy tHa*t in tHo preparation of a sooond 
edition all advantago sHould Ho takon of wHat 
merges froxn tHo xrolov^ant disoussion taking plaoo 
8iTidor tHo auspioos of tHat Hody. 

. T*, iY. AwtMSTPitOTNf o , 

iSTo, 'aoex^ '.Yofx.. iitai.;- . , 


□THe IS-ac plosives Industry in Americr^iu 

JEHst€yr%f <\f jE^irrp/o/»*V4&fir T Th<Z'u^tr'j/ im, ^Tn^er-icct ^ ®y 

ArtHur Tino Van Ooldor and Hugo SoHlattor, 
Tp- acacacviii -i- 1132. (I^^'ow^ Y^ork : OolumHia 

Uixivorsity X^oss ; I-^ondon : Oxt-ford XJnivorsity 
X*r€>ss, lOST.) not- 

X !N HotH Or oat Britain and tHo XJnitod States tlxo 
oxcplosivos industry Has fxxrmod ono of tHo 
most important nucloi ro xmd w^HicH tHo 
oHomioal oonxHinations now oxcisting Lrx tHoso two 
ooxm trios Havo dovolopod, A History of tho BritisH 
oxcplosivos ixxdustry, oditod Hy *E1- A. R. liodgotts, 
was puHlisHod in IdOO, undor tHo diroction of tHo 
l^acplosivos Section of tHo sovontli Intornational 
Oorxgross of Apx>liod OHomistry ; tlxo prosont x><^l>li- 
cation do als witH tHo History of tHo oxc plosives 
indxxstry in tHo UTnitod Statos and Oanada, and to 
somo oxetont in IVIoxciico and SoutH Amorioa. Tt Has 
Hoen wr-itton and pul>lisliod xm^ior tlio auspicos of 
tHo Instituto of IMakors of Bxcx>losivos, and tHo 
material Has l>eon colloctx^d from ^xionoor workors 
wHo aro still living, from tHo rooords and arcHives 
of largo pow'dor companios, and for tHo oarlier 
History, moro tHo origins of tHo Hlack 

pow^der Hxxsinoss, data Havo Hooxx found in coloxxial 
records and local Histories of tovrixs, counties, anxl 
states.*^ 

THo History treats largely of tlxo rise and dovolop- 
mont of tHo largo companies of tHo United 

States, w'itH tHo vicissitudes tliroxxgli xvHicH tHoy 
X>assod, and it contains HSograpHical details of tHo 
X>orsoxxxxol of tHo iixdxxstry, THo tocHnioal dovolox*- 
ment is also dealt w^itH, X'Ho crude xxxotHods of 
manufactxiro and coxitrol adopted Hy tHe early 
pioneers, witH tHe xxunxerous oatastropHes w^HicH 
occurred, Havo no cox inter part in Crreat IBritain, 
w^Hore tlie first stox>s of tHo HigH excplosives in- 
dustry wexn controlled Hy tHe administration of 
tHe IExx>losives A,ct of IfiTfi. Xt is of intoiTOst 
to read tHat ‘‘ tHo use of xxitroglycerine . as suoH 
for Hlasting purposes wras apparently widespread 
at tHis time,*’ aixd tHat altHougH Congress passed 
a law in 1800 presci'iHixxg tHe xxxetHods of packing 
and transport, tHere were many attempts at 
o vasxoxx , 

THe soox>o for tHo employment of HigH exxxMoeives 
in tHe rapid ox>€»^iug xxp of tHe United States was 
enormous, and one part of tHe Hook gives axx account 
of tHe different xninoral industries -wHiolx Have Heen 
develox>ed and of tHe various exxgineeiring projects 
carried out witH tHe Help of excplosives, X>ynamite 
was one of tHe essential materials rex^tdred for tHe 
construction of tHe Banama, Oa^nal ; it is recorded 
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Xvx 'bHe i3:i:cli^ldix£kl l>lcb»t> oetrriodL 01:1 i:. 

SO ,000 ^o-uLrxcie of cl37inL&xz!&it>o "wcsro Ti.»€>dL- 

Tlio l>oolt i& c3Llvici€x3L info six x*s>irt> s , doa^liiTg rosjpocf - 
ive'ly w^ifliL Tbla^ols: x>o’w<ioT*, nifroglyoeiT-ino, cbnci. dyna.- 
ni-ife, l^lasfin^ snppilios, inolijicling fiio nejcossary 
£tooosso3rios , ciof on afoj:^ a.ndL fiisos, smolsioloss x>owrclojr, 
inolndirxjg l:>o‘t> ix , sjt>ox*fin^ ixov^'dtfsrs a,nci milifa.ry 
j:>0'wdei1rs, Ixigii oxjxlosiv^os, conoomoci 

'W'iflx -fcariixifrofolixono, and, finally, flio j^arf roforrod 
fo jxrovioxisly , de^aling wit-li oxj>loHivcie in flio making 
of A.nxox'ica. 

'f'iio book; is -vvoll |^of ny> ; if is yxrofiisoly il luisfrafod 
-v^-iflx x^ox*fT-aifs of flioso a?v-1io liavo i>oon oonoornod in 
flxo dovolojxnn^nf of flio iixd iiwf r-y , aixd 'wifk -ixfiofo- 
l^rajxks of faoforios, -planfs, and nxaoixiiiory , and of 
a n.xinxboT’ of infor-osf in^ blasfin^ o^orafions and 
fkoir* offocfs. if x\'ill jxx'obalxly nof a]|^>jxoal fo a 
x?%^idc5 oirolo, bnf 'W'ill bo r*oad "wifb ooixsidoT-ablo 
inforosf by all wbo baA^o any oonne'-xioix wifb fbo 
oxj>losivos indxtsfry. 

Ouir Booksbelf. 

ZJ’rhG€>rh*f<Ti<>'9A.4» irv I ■njl'u.^7hc:€* 

iiy liarlxara Loa^?". r*p>. 2^:2^.%. (Loxxdoix : 

XJ^xiArorsify of JL*ondon I*j*oss, I^f<.l., ixof. 

JVixss I^OAV^'s TUxxooxxscio ITS in Aofioix is 

an affoin^^f fo sboAV- fbo iinyxorfaixoo of ]jxsycbo- 
analyfio fboory iix fbo exjxlarxaf ioxx of obaraofor 
forxnafioxx- JSJb fbo sanio finxo if is a jploa fox* fbo uso 
of analysis in fho sclTOol-room . Tbo anfboi* doos 
nof, ixxdood, advooafo jpsyobo- analysis of obilcbroxx by 
fboir* foaobors ; bixf sixo doos dosiro fo soo fbo 
foaobox*s f bom sol ATOM aiAalysod so fbaf , nxxdoirsfaxxd- 
iix |5 fbo conxj>lo3c fondoixcsios of fboir o\atx ‘ xxxxoon- 
soioxis ’ ,^and ifs xxxooliaxxisms, fboy may fbo boffor 
a^prooBipbo fbo jxofonfialifios for i^ood aixd ovil of fbo 
biddoxx forcos lyin^ in fbo doyxfbs of fbo obild-xnind. 
Tbixs, knoAv^in^ bixnsolf , flio foaobor Avill roaliso fbo 
ixubxxonoo of fbo * xinconsoions ’ xxjjon oonsoioxxsnoss, 

fbo Avay iix A?ebiob ' roj>rossioxxs ’ fmiffxil oaxisos of 

mal-adjxisfxnonfs aro broixgbf aboixf, fbo dojxoxid- 

onoo of fbo ixifollocf xxal lifo xxj[>on flio oxnofional, fbo 
rdlo of fanfasy, and fbo liko ; and bo Avill xnako xxso 
of bis knoAvlod^o in boljxixxj^ fbo obild fo adjxxsf bim- 
solf fo roalify. iZVTorooAror, xxndorsfandin^^ fbo " xixx- 
oonsoioxts ' and ifs xnocbaxxisxxxs , bo Av^ill af loasf 
knoAV" Avbon fo oall ixx fbo jxrofossional aixalysf as 
Txood xnay ariso. 

JViiss X--OAV' is a oonvixxood, ox*fbodo3c: Ifroxxdian. 
Mlany, aoqnalnfod AV'ifb 3F'roxxd"’s foaobin^ in cmdo, 
I>oj>xilar, OATon j>rxxrionf, Arxxljzax’isaf ions, Avonld nof 
alloAV' fbaf fbo analysis of ofxildron ooxxld do any- 
fbing bxxf barixx, 'iPbo x^o 5 >xilar vojgixo for jxsyobo- 
analyfio fboox^ and 5n:"«»<3fioo bas dono if fbxxs xnxxob 
dissoi* A^-ioo . IVllss I^oav", boAvoAror, is rosfraixxod and 
fom^porafo* in AA^baf sbo bas fo say, ^bo oorfaixxly 
imakos oxxf bor oaso for fbo xxndorsfandin^ l>y fbo 
foaobor of fboso foroos nnon wbiob bo jplays, kncrw- 
ixx^ly or ignoranfly, in bis r^lo of odnoafor. ^bo 
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xxxaicos oxxf a .oauso for fbo nrixdonf ^ixidanoo of 
obildron alon^ fbo linos of dynaxnio jpsyobolo^y. 
Tboro oaxx bo no doxxbf fbaf odxxoafion ba^s A^aifod 
foo lon^ for a safisfaofory dynarxxio fboory of mind 
xxx>on AA^biob fo baso ifs Hor fboory i» 

IF'roxxd*s, Aeboso AA^ork bas dono so nxxxob fo sfross fbo 
inflxxorxoo of bxixnan rolafionsbi^s ixjxon fbo doA^olop- 
ixxoxxf of obaraofor- IBxxf fbo foxxndafioix xxj>on whicli 
sbo bxiilds, nof AV"if bsfanding !HVoixd’s nofoA?v"orf by 
oonfribxxfioixs fo if, is ovon l>roador axxd xnoro solid 
fban fbo fboory of IF*roxid. Tbo dofails of T^roxxd’s 
ATioAA's, ixsyobolo^ioal axxd j>bilosoi>bioal, aro sf ill ojxoix 
fo orifioisixx ; nof so, boAvoAror, bis oozxfonf Soxx , 
goxxoral ixx modoxm. yxsyobolojgy , of fbo ossesnfially 
dynaxxiio xiafxiro of flio mind, 

C ctr4hd^ f^y Ib*<>f . .A-xidr-ovA^" Tixtxxfc^x-. 

(IWiorxograjxbs oix Biooboxxxisfry . ) A^ii -+- 1 . 

(l-»oxxdon ; I^oiij^rnans, Ore'xsxi xxxLd Ck>., l^fd,, 

1-4-^. TXOf- ^ - 

Ax^TT^TOXTcxTr oiix’ kixoAA'lod^o of fbo yibysiobxj^y of 
croafino, xx^x fo Av-ifixin fbo lasf yoxxr or so, bas b<*€^ji 
roxnarkably xxioa^x’o ixx s^>iio of xxxaxxy in vosii|^a lions, 
orx flio sixlijoc*-!, wo aro i^ratrofnl fo l*rof. Hxxixfor for 
oolloofiixj^ fbo datra ixx ’-txixo A^olximt? and orit.ioall\^ 
roA-ioAvixx^ fbo rosixlfs obfaixxod. T_t- aJ>J>x’^ars |>robal>l<- 
fbaf roooiif AA-^ox-k 011 t:b<5 oooxxin*r*ixoo of a lal>Tilt' 

oomyxxixfid of oroafixxo axxd jxliosjxborio aoid ii» 
mxxsolo AA'ill oacjxlaiix xxxxxob fbaf bas booxx oIisoiiia’- 
aboixf fbo fxxiiofioxx of oroxxfino in Ibo l>ocly. so tlitif 
fbo i>rosc:>inf xxioirioiif afxjxoxxrs o|3|3orf xmo fcjx* siim- 
XXI arising oxxr kxxoAA^lod^i^o and yiroAddiiX]^ a siii tial>l» 
foxxndafion on AA’^lxiob fxxtixro inx’x'sf i^at.ors xiiay lixxild. 

ri*bo aixfbor ooixxmoxxcos bis xnoixo^rax>lx AA'itli a. 
dosorijxfioxi of fbo disco A'*^ory, syxxfbosis, aix<l coxxsti- 
fxifioxx of croafiixo and croafiixiixo, an<l fboix ooixsiclors 
fbo i^oixoral cbomisfry of fbo fwo coinjxoxmds arici 
fboir . doriArafiATos. J>€=*-failod dosori j.>tioiis of flit^ir 
jxrojparaf ioxx axxd cj^xiaxxfifafi vcs osfitxxafiorx st^X’V'o txs 
an infrodxxof ion t.o an accoixxxf of fboir biolog?ic*4tl 
disfrxbxifioxx : bofb ooxnjpoxxxxds ajxjxoar fo bo coxi- 
finod fo ATorfobrafo fissixos and oonxjxlofoly absent 
froxn inA?'ox:fobrafo ; croafino is fouxxd ebio^y ixx tin* 
skolofal xnxxsclos, jxrobably in labilo oombixxalinn 
AArifb jxbosjxboric acid, AA^bilsf croafixiino oese nrst 
cbiofly ixx fbo xxrinc?, Oroafino is nof xxsxiall>' 
03Ccrof€^d by boalfby xnon, fboxx^b if occxirs as a- 
coxxsf if xxoxxf of fbo xxx*ino in cbiklron, in Avomoxx xvl- 
corfain fimos, and in corfain casos of disoas*^'.. 
cbiofly of fbo mxxsolos. Tbo axxfbor considers fliat 
fboro' is noAAT sxxfficionf oAridonco fo coxxolixdo tlia-t^ 
fbo xxrirxary croafinino is doxn.A^od froxn fbo mixsoU*^ 
CToafixxo, a sfafomonf Av-bicb mij^bf bavo s€?om<->ti 
obArioixs, yof for AA^bicb diroof OAridonco bas bx't^n 
sin^^xalarly diffioxilf fo obfain. if is x^rol>ablo Hint- 
fbo conATorsion of croafino fo croafinino is a jxurols’ 
jpbysico-cbonxical jxrocoss dopondonf sololy oxx^ tli«^ 
foTxxx^orafnxo and roaefion of fbo fissxxos, osjxocixxll \' 
fbo mnsclos. 

if a]pj>oax*s ooxrfain fbaf croafino bas a dofiixit*^ 
f txnofionfo yiorfoxrm in fbo organism and is nof sixxx|^ly 
a AA^asfo jxrodnof ^ if is ;prosxmiably dorxAirod froir* 
jxrofoin, ]|*ossibly from fbo amino-aoid ax^bxin*-*^ 
alfboix^b xfs osraof jxroonrsor bas no^ donnifely 

doforminod, Tbo mono^rafxb oobedndos Avifb «> 
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l>j: 1 b> 3 Llc^^ir«bp^iiL 5 r o:f tilaLiarfcy ]peb^e 8 »^ i/lko jaa.efcJojr-it>y o£ 
3r&f&XTisa[x<^&» l> 0 €>xx voirifioci t^y cozsjsxa.li^eb'fciozx o£ 

t>3bio ojrigijna-l I>a, 3 p©irs. It* »] 3 ,oul<£ firnci a. i>la»oo Ixx t>}io 
lil>r»ry of a .11 jE^fa-ysiologiate- 

Jlf€xf«r^ X*rhdt'*d^try . '^y I*rof- ICiimos'b X-*. Soi^etir'k ebi:3L<3. 

lE^rof. Ola.a.irlos J^, I-**3LTi.<ion. . (X^orL^mLCtnLS* JSoonoirnio 
Sortes-) 35; -j- i503. {N'ei^w' *yorls: cuncl I-*oxi.cIoiil 1 

XL«oxi.|^riaLebxia , Carroon. a.ixci Oo., X^tidL., 102T.> 10 «. rxo-fc. 

Xisr t>l»oiir l>ools: ojn MTociorxi- Indiistey ’’’ IVX^sars. 
]Bo^cnrfc fitrudL Xu»€i;rLci.oTX hcLvo eyationcia/fcisocl "t/luo « 11 133 ooti 
iBtixo oo-oirclixxa,t>ocl tlxo va,rlotis s-fcrivixx^ -fco 

a,TTrivo at,, a.xxcl drivo Ixonao* -fcHcsii* viow« y^y 

of a, loj^ica,! dooi^ion Ixaaod xajioix “fclxct 
oo 2 x«icl€»‘i'£X'tiiorL of oortt.i'fiLr*^ arf^ixm-onfs. XSixti xvlxilaf> 
CLclxTiiti'fcirx^ tHesir aIxLill, <l 2 ffoT*OTxoo» of ojxijxion. 2 x 20 . 3 ?" 
Mfill fxr-iao- Tl:ie!! 3 ?" 03c:la.il>il> a.xx -Axxxox'ica.ix csx^iajxxioss of 
diofioxx^ xv"lxiolx i» xrxoisivo a.xxd ]^>loa,sa,rx'fc , xxrxd xvifili 
xixxic?lx of tlxo fo^cti f.lxeiT’o oaxxxxof. faxi t>o Ixo «i.gi'e‘-oixxesixt> ; 
l:>xif iix «oiiie! jxlatoos f.ixo a.xxtifxox's fo jxx-ovo -fcoo 

rxxixtjli ; oxxo oxcaxo j>lo w"ill sxaflfioo : “ t.lxo soldiors, 

3 >olic;x 5 rj loxx, Jxx<Jj^€'H, a.xxd ot.lxcix*s xvlxo fiaLvo ma.lri 1 :>£i.iixo<l 
ixrxd c>ird«^x* xxxfxy" 4 x 11 ola.irxx jx «lxax*o ixx tilxo 
y>T*o<i iiofiotx of 4 xxx>" «t.a.tvc*‘<i sa.riay>lo of rxxxxxixal la.l>oxiir ; 
tliox"" would a.lMO clHoI. a, «lxaT*t^ t>o " “ f/lio oxx'rxors of -flio 
land aiid l>iiildiix| 2 C« wliorci fHo w-oirlc i« jxx'odxicxxl ’ 
and fliorc' ar-o Mfill o 1 :-liox*« t>o l>o rogafdod €x« 00 - 

0 £>e‘T*afor’«- fcrJiiolx xxot.x^'it:-lx«t.aix<lixX|^, flxo Ixoolc. ia 
i*ox^>l 2 ’sfo x?v"iflx oo^jcoxxt. af atiOTXxori-ts fxixd xv€^ll-C 2 oxxcr«^ivc?d 
xxrje 5 xixxioixt.a ; l>xxti xxo ^oo<i i« offoofod Ixy dofjirooiatiixig 
t.li<* aeioTxfifio atstiaixxrxxoTxfa of yjaa-fc oi v"ilia 4 xt.iorx«, ixx 
<^>r<ior f<> oixlxaxxco fcVxo x-o|>xxf atioxx of f-o-day, Tlio 
aixc HxiiLclx’od aT*o fxill of iixf>e!i*ea’fc , axxd -fo x''or* 3 ?" 

xti^xix.v of xx« -tlio avoxtIc 'will a-ppc^al as flxo i^osjxol of 
rxi«xoiiino.i*x xxixd xxxasa jxx'odxxcdioxx ixx oorxf-xrasf Avxf^lx 
itxdi v"icixialisrxx aixd t.fxo satxsf aotioix of lixxxxxaxx ixoods 
as and vvlxoxx flxo 3 r ai'iso. X*, I- 4 . 3V1. 

<Jtdr If'^o^hdcirfu.i IC-^w»x>4Stx-^e * JScL^y T ntrcfd^tc^t^o'n. to 

th^i JStivfl'y of //^^ ^ JProf. Olaxroxxcse^ 

-An^xiat-xis OJxaxxf. 1111 . <jL*oxxdoxx, IBomlxay 

axxfl i^ 3 rclxio 3 r : Ooorgo O. JtXairirap axxd Oo., I.«t.d., 
I UliKd XXC3t>. 

I IS s 3 >it;o of flxxA ooxxsidox'al>lo xxxxnxlxox* of oloxxxoxxtax-^^ 
Av'orks oxx astirorxomy , flxia ploasaxxf? lit-t.lo Ixoolc: I 33 ?' 
I*r*<>f. Oixaxxf oaxx soarooly Ixo x*e>f 5 ax'd«^d as x-odxxxxdaxxti. 
It is ixxt/oxxdod xxxaixxly foxr J vxvoxiilos, -fclxoxx^lx oldox* 
l><‘<>l>lo Avlxo xroqxxix'o a 'xr^ry sixxxplo aocoxixxt. of tlio 
lit'-a v"e>xxs 'will fixxd it? porf 00 X 13 ?" iroadalxlo, axxd -will 
looli ixx v"aixx fox* pioXxxr-os of oiraxx^^os, Ixalls of IcxxiXXixxiz, 
la nips, axxd oXlior sixTiilax* aooossoxrios froqxxoxxXlx 
tonrxci ixx sxxolx Ixoolxs. Tlx© xxxaXXoi- is alxxiosX ©xxXix-€>l 3 r 
<l<‘sc 5 x*i 3 >XiAro, doallxx^ "wiXii Xlx© plx 3 rsioal aspooXs of Xlx© 
l*i'ax^©xxl 3 ?" l>odi©s xraXlx©X 7 Xixaxx wiXlx iixsXrxxxxxoxxXs, 
TiK^'tlxods of ol>s©x“vaXio 3 X, or XlxooroXioal ooxxsidora- 
tions^ ; axx ixxxpoirXaxxX foaXxxr© of Xlx© Ixoolt, Xlx© 3 r©foj-©, 
as ixiii^lix lx© ©3s:p©cX©d* lios ixx iXs illxxsXxraXioxxs , Tlxor© 
IS a lar"^© ixuxnl>©iT of ^^©11-olxosoix pioXxxros, axrxoix^ 
liioK sp©oial xxxoxxXioxx may 1>© mad© of soxxxo © 3 s:c©l- 
ic-nX xroprodxxoXioxxs of plaxxoXary plioXogxraplxs Xalx©rx 
*»>' .l>r. "W^ri^lxX ixx xilXra-ArioloX axxd rod If^lxX ; IxxxX 
sfiiii© of Xlx© * l>ird*s-©y© Ariovrs mi^lxX 1>© ixxxproArod 
»*>" XH© orrxiasioxx of wlxaX appoar Xo lx© oxxxxxixlxxs 
<^*joiid«.^ By Xlx© aid of Xlxos© illixsXraXioxxs a - Arory 
piGXxxr© is pr©s©xxX©d of Xlx© xxxxiArors© as ©oxx- 
<-i*iv©d X>y asXropozxxors, axxd Xlx© Ixoolc ©axx »oar©©ly 
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fail ixx oxx© of iXs prixxx© olxJooXs, xxaxxxoly, Xo ©xoiXe 
-Xlx© woixdor of yoxxxxg poopl©, Xo fir© xK©ijr ixxxapixxa* 
XiOTX, axxd Xo ooxxAroy Xo Xliom soixx© xxoXioxx. ox Xlx© 
xacxajosXy, Xlx© xxxyoti©r 3 ^, axxd Xlx© sxxlxliixxiXy of iX all-*’ 

JF*ocMc^t tS^r'u^.yor. X>©sigxx©d l>y 
SlxorrxTX- WiXlx lO-pag© l^ampliloX- <I-iOXxdojx : 
Ooorg© Tlxilip axxd fcSorx, I^X<1. ; lLiAr©T*pool : Tliilip, 
Soxx axxd ]N©i>1x©av', X-iXd., 1028.) 2,». Od. ix©X. 

TiXjBS “ Ir^ockoX SxxrAToyor is a siixxplo axxd ixxgoxxioixs 
xnoolxaxxisxxx for Avlxiclx iX is clairxiod XlxaX iX-is al'ways 
roady for " spoXXiiig ’ IoatoIs, oalcsxilaXixx^ Ixoi^VxXs of 
Ixixildixxgs axxd Xroos, graclioxxXs xxxxd aroas ; for 
soXXixxg rigliX axxi^los for spox*Xs i^ronxxds ; for siixxpl© 
Txxap-xrxaliLiixgc axxd ooxxXouriixg. IX is, IxoAvoAror, 
dxfIioxxiX Xo imai^in© axxyoxx© sorioxxsly xxxxdorXaliixxg 
Xlx ©so duXios AviXlx Xlx© irxsXrxxxxxoxxX. * Tlx© ©laixxx sooxxxs 
raXlxor XlxixX Avlxoro XHoso caloxxlaXioxxs are xxoX a 
xxxaXXor of serions coixeoi'Ti, Xh© iixsXrxxxxx ©xxX ixiiglxX 
l>o xasx 5 cl l> 3 ' way of ixisXrxxeXioxxal aixxxxsoxxioxxX- Tliis 
is prol>aV>ly Xrxio, axxd oxx© caxx ajv"©!! imaj^ix© scoxxXs, 
rovers, eadc^Xs, arxcl rnemlxors of sixxiilar or^axxisa- 
Xioixs ” nsin^ iX as Xlxey mij^lxX aixy oXlxer “ gadg©X-* 
Tlx© ©orxXexxXion , IxoAA-c^A'^or, XlxaX X©aelj©rs of geoj^raplxy ^ 
\A^ill apx>x*©©iaXo Xlx€> valne of Xliis clevioe, l>y Avlxielx 
simple ma 3 »s nxay l>e eoixsXrxi.eXe<l , Xlio areas of 
fiolcis eaienlated, axxd Xlxe xxxysXeries of eoxxXoxxrin^ 
XI ixr a veiled,” is siirel 35 " owixx^ Xo a f xlxxdaxnexxXal 
lixiseoneofiXion of so-eall©d * praoXieal geo^raplxy.’ 
AdxxiiXXecll 3 '', |>npils ar© xxoX eJcpoeXed Xo pi-odixo© a 
fixiislxed Ox*drxarioe fSxirA"© 3 ’" xxxap, l>xxX if Xlxey do 
sxielx Avorlc aX all, apparaXxts, IxoAvover sixxxpl©, slxoxxld 
1>© xxsed Avlxiolx irxXrodxxoes Xlx© pr ixxeiplos of Xlx© sXaixd- 
ard ixnLsXrxxxxi©xxXs. To sxij^^esX XlxaX ixx axxy eirexxxn- 
sXaxxoos Xh© * ‘ ToolsieX J 8 xxrv©yor ’ * carx do or X©aelx Xlx© 
AA^orlc of exxrvoy ixxsXrxxxtxoixXs is xxxisloadixxi^ axxd ixxad- 
visalxlo. As axx ixxsXx'xxoXiv"© Xoy iX is © 3 CO©ll©xxX. 

T/^ci <^*iotogty of JMTrLlciyarh Hy «J- JB, 

» 8 oriv"exxor- xv (l-ioxxdoix : IVlaoxxxiXlaxx 

axxd Oo., I-iXci., 14^28.) l€>.s^. ixeX. 

T:o:ib: IVlalay X^oxxixxstila is of ©speeial j^©olo^||©al ixx- 
Xer©sX IxoXlx acadoxxxic axxd ©eo 2 x.omie. Tlx© primary 
facXs r©^ar<iixx^ iX aro xxTxc©x~Xairx OAvixx^ Xo Xlx© eoxxXra- 
dioXory aooouxxXs of IMr. Scrivexxor, Xlio Oov©x 7 Xxm.©ixX 
X^ooloj^isX, IMr, W. E. Oamei'oix, Xlx© forxxxer f^oA^orix- 
xxxexxX liSooxxoixxie 0©ologisX, Or. Vfc-’", IX. doixos, axxd I>r. 
IXasXall. JVtr. fcSeriv-exxor x-enxax'ks XlxaX Xlxe coxxf ixsioxx 
“ Ixas x*ar©ly, if ©vex, Ixe^exx ocj nailed ixx j^eolo^ioal 
liXeraXnr©.*” "W© Xlxerefore Xnrxx Xo Xlx is aXXracXiv© 
volnxxx© ixx Xlxe lx op© of fxxxdixxg a solxxXioxx of XH© 
difificnlXies . IX sHonld close oxx© of Xlx© ooxxXroversies, 
for Xlx© axxXlxor alxaxxdloxxs Ixis olaixix for Xlxo d*©rmo- 
Oarlxoxxiferoxxs age axxd glacial origixx of soxxx© Ixonlder 
Ixods, axxd accepXs Xlienx as moderxx alluvial deposiXs. 
Xxx oXlxer respecXs, liowover, Xlx© issues sXxll rexxxaijcx . 
olxscur© ; for Xlxouglx JVXr. Sorivexxor roTXxarlEJS XHaX Xlxo 
ooxxclusioxxs ixx Or. HasXall’s recexxX pajx^^X'*^ slxoxxld Ix© 
used as a l>asis of discussioix, lx© is olxvioxxsly douIxX- 
ful alxouX Xlxexu, Tli© auXlxor’s aocouxaX^ does xxoX 
oaiTry coixvicXioxx as Xo wlxeXlxer ixx IMalaya Xlxer© aux*© 
Xavo disXirxcX s©x*i©s of graxxiXes, a nd wlx©Xlx©r soxxx© 
of iX is of XJpper HWTesoaioio ag©^ Tlxa Ixoolc l©av©s 
soxxx© of Xlx© i^xxdaxxxoxrxXal faoXs of Bifalay g©ology ixx 
uxxfoz*XxTxxaX© uxxcexrXaixxXy . XX coxxXaixxs a ooxxois© axt^d 

us©f ul^ «tooou 3 XX of Xlx© o1^©f Xizx xxxmxxes. 
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t:o etie 3E<aitoir, 

[iSP/t*? _ ^dt'ttoT^ dto€t^ ^€>t /to2e2 ^ciQ^€yrt.s4^le‘ ^o»* 

cftx-n, ^^cLe^tcxJce. *o -n-or* <^o oo9-r*<5«3oO'>x<i 

</£.« ^ityri,ter^ oS» re^Gct^^ «9^e«r%c2ed( ^or* th-is 

€>r otH.c.-r^ 35«r*< <>/* ISTAatrxTJEfc^a^ JVo ^ taJ&e,^ 

iRA«3lto X&4;;lsoe8 ^^a^netrlo S^ojrxns. 

X*:r.o:f. f^ToitJviLBcxt’s (JSf-A.Turitic, 3, y>- €iSl), 

on. x*».<5l30 oolioos lioa-rd from 3 t>o 1 fS «ooonds a.f fcor -fclno 
sig^etles, ^rn-iisios somo in-tvoTrost^inix I>oint/S- T£ t-l^o oanso 
is a.s Jho svi^fj^os-bs* na-moly-, stix-oia-ms o£ oloo'fci'ons from 
t;iio Sian., «iussooia.f.od ycvit^ln o-nror**^, t-lae> o>>sorvo,fiic>»xs 
'woxalci soes:m -fco ^ivo f-lao cliroo-fc ovidonoo yot 

o1r>-fcra.ino<i ets -fco £>110 doaasit.y of t:.la.oso st;.T*€:5«.ms, sinoo flxo 
rofloo-tion of -w-ciyvos of 31 -■4- riiofros, ctf norrris.! inoidonoo 
Ccbs is ne^oosRfifcry f ox* tlao si^riL£Lls fo roton-v t>o tilio oa^rflx 
from £L j^x*04Ed> disti^axico), zocj^oirc^s a.ix oloot-ron donsify 
of tlxo Oldoi- 1 O® to lO® >>€51* c.o. 

Il^rof- S^tormoT* loontions olootrons only, l>nt tlioso 
mnst> l>o a.eooxnf>emiod lay jaositivo ioixs in eL]|>j>T*oaci - 
m«.toIy ^c’fna.l nnml>or*s (a.ssumin^ tliom. to l>o sixag^ly 
ioniso<l), sinoe* a. stxoam of tlnis oi-dor of donsifcy, ovon 
if it not jamotioally nontral on oxnission from tlio 

snn, ^’'onld laocoxno so in its i^assa^o to tlio oartlx, lay 
disx>orsal of its oacooss olxargi^o- Tlao jtaositivo ions 'vrill 
play only a minor part in radio roflootion. Xt is of 
intorost. to no to tliat tlao donsity of tlio stroam., aooord- 
in^ to tlio alao-v-o ostimato^ is similar to tliat of tlao 
solar c!:li.romos|>liox'<3- Sinoo tlao tlzox-xnal znotioaxs of 
tHo ioxis mxxst oaxiso an ©acpansioxx c»f tlao stroatn tlnx*injC3r 
its passa^o from, tlxo son, tlao donsity at omission must 
lao {2froator- 

Tixo faot tlaat tlio olootrons omnst lao aooompaniod 
lay positive^ iozxs 'vrill rondox* tlioir motions ixx tlao oax*t.lx’s 
xxxaj<ne>tio fiold x’^ory difforcant fronx tlxoso <iodnood l>y 
X*x*of. Storxnor in Ixis valxxalalcs xxaatlxoxnatical roscaarolaos 
on axxrot*£o ; JVfr. IC- O. -A.. X^orraro and X Ixavo mado 
somo oaloxxlations on tlxis snlajoct, -wlxioli 'wo Ixopo to 
pnlalislx slxortly. X^'lio olxari^os in a noxitral stroam xnay 
laooomo soj^aaratod to some* oactont lay tlio Hold, in tlxo 
oaxrtlx*s nc5i#ylafcaoi.xx*li.ood, laxxt tlxis esan soarcoly oocxxr 
to any oactont at tlxo distance of al>oxjt 200 oartli -radii 
at "^IxicH tlxo radio arc supposed to lao reflected- 

S. OxEEj^XX»aW;.AJlS5' - 

Imperial Oollej^e of Science axxd Teclx nolo cry , 

S.W'.V, ISTov. 7. 

I:tar USTArmr^ajH: of iNTov. 3 tlxere is a letter lay X*rof. 
Stomxer -vrlxiolx I find eacoeaedixx^ly interesting. .A.1- 
tlxorxi^lx I ixave never olaserved tlxe six or t AJV'ave eolaoes 
of 3 to 16 secsonds* delay reported lay Ixim, X Ixave otlxer 
olasex^ations -wlxiolx laeax* closely on tlxis xnatter and 
seem to afford a stx^lcin^ confirmation of Ixis con- 
clxxsions. 'X’fxese olaservatiozxs refer to a peculiar class 
of atmospliexHto, vrlxicli from tlxeir mxxsical natux'O are 
appropriately tex*m.ed ‘ vrlxistlcix^-’ 

Xt Ixas laeen Icnoxvn noxv for some years tlxat if a 
teleplxone or any audio amplifying^ device is placed in 
series xvitlx a laig? aex^al (eliminating all Ixi^Jx frequency 
circuits and rectifiers), disturbances of a zxxusioal 
clxaraoter can be beard on appxcpriate ocoasioxxs. 
Tbese can be divided into two classes, tbe sbox~t 
wbistlers and tbe lon|ar» but botb are ebaraoterised by 
tbe fact tbat tbe disttxrbance starts witb a note of 
big^b pitcb, -wbicb drops rapi<31y in tbe first class and 
slow^ly in tbe second class to* a xxote of loxv pitcb, ».«- 
about 200 to 600 cycles per second. Tbe Hrst bave 
been desex-ibed by xxxe^ JF*h/iZ^ JUdTccpr., vol. adixe:., June 1026,. 
wlxere it is sbo-wn tbat tbese disturbances are probably 
produced by an electrical impulse, tbe component 
frequencies of wbicb, trayeXlinjg; w'itb diH^erent ig^oup 
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velocities in tbe xnediusEn, are drawn out into a dis- 
turbance of a musical "‘obarac ter, 

Tbe reseatnblianoe between tlte lorx^ and abort 
wbistlers sugi^gests t bat tbe xneobanism is tbe saxno 
in botb cases- Tbe observations 'wbicb bear on 
Tjrof. Stermer’s results bave been xnade during; tbe 
past nine montbs on tbe lon^ wbistlexs. Tbe observa- 
tions bave been xnade daily, and tbe follownln^ gireneral 
stxxtoxnents xrxay be xxxade : 

( 1 ) 'W'bistlers are definitely associated xvitb xnag^ixetio 
stojrxns. Tbat is to say, tbe frequency of occurrence 
of fbese is enormously g^reater on xnagnetically dis- 
txxrbed days tlxan on quiet days. I>urin^ quiet times 
days may pass witb only occasional ‘ wbxstlers.* 

(2) On xnaixy occasions tbe vtrbistlers occxxr in groups 
of eoboes preceded by a violent cliol*:- Tbe tixne 
interval bet-woen tbe cliclc axxd fixst eebo is appx'oxci- 
xrxately 3 seooxxds, and betvreen. oacb succeeding c^kl^Ho 
about 3* SO secsoxxds. .As maxxy as seven eclioes l^ave 
been beard. XCacli sxio.oee<iing •w'bistler is spread oyer a 
loxxgx^r tixne tliaxx tbe last. Tbe xxxixnbor of eeboes 'arxcl 
tbe time intexv^al betw^een tbexn botb vary coixsiderably 
from tifne to tixne. ^ ^ 

jAltbougb tbex'e is not sufficient spa<-e in a slx<>rt 
letter to go into tbe signifieaxxoe of tbese x*esults in 
detail, tbe oonnexcioxx bet’woen tbexn and X*x*€>f. 
Storxnei*’s long eebo is obvioxxs, and one xxxay assuxe*^'* 
tbat tbe xneobanism is tbo same. Onx^ nxay f>ex*l>a|>s 
sixxrmise tbat tbe original pulse is produced by a gi*oxjf> 
of charged atoms sbot out by tlxe sxxn and abrui»t ly 
stopped at tbe eartli^'s atxnospbere ; tlie resxtltiii”; 
pxalse spreads into tbe torroidal x*ing axxd cii*<*ulst<'s 
roxmd it j>erbaj>s five or sixe times before it is fitxsll^v 
exctinginixisbed. Tbo i*egion "witbixx tlie x'ing must Im* 
sligbtly disj>©rsive, an electronic* density cj»f al>c>ut on** 
electron j>er c;-c- being sufficient to <Jraw out tbe 
ixxto its specstrxmx of frequencies. '’I'be attc^nms t.t< «t i 
jcfcust be e3c:cee><Jingly low, -wbicb sxxggosts a regioi» ot' 
very low' density. 

Vvbatever tbe m<*>cbanisnrx may be. it is clear tlmt 
tbe txvo sets of obsex-vations coxxfirm eacb otb<^>r, f#jr 
if it is possible to bave sliort wave eeboes of 3 or moio 
seconds’ delay, tlxe escplanation tbat tixe *’ "wliistlc^r ’ iet 
a dispersc^d pulse delayed in tx*avelling by tbe samt» 
intex*val of tirrxe is clearly feasible. 

T- X-. X3c:rK:xsasx.X!:v. 

Xtese«x.reb ll>ep>artment, 
l\Xareoni’s Wireless Telegraph Oo., I.<td., 

Obelmsf ord . 

Tbe * X>lmejrxsl€>ns * of Slociety. 

A. of I>x*- XZ>. A-. X<.obex*tson w^as quote^l in 

JSTAmDmxc of Sept. 8 last, p. 383, by tbe reviewer t>f 
tbe boob on -American XXniversities and Ool leges ; 
** "Wbon tbe 'world’s 'worlc bas been analysed axxd tbe 
sbills axxd qualities required for particular jobs bavx? 
been specined, tbe schools and colleges can sba|>e 
tbeir curricula ... more ... effectively. . - 

X>oubtless xnany xnetbods of analysing men’s wc>j'b 
enn be devised. This note px*ese nts a classification 
ixx size fTJindarrxental categox*ies. Tbese bave be<’*n 
selected not by a sociologist but by a physicist. 
put forward, bo-w-ever tentatively, a system foi' 
cataloguing bxxman activities, in tbe columns of » 
pexriodxcal devoted to tbe natxxral sciences, may set*ni 
an anoxnaly. Tbe justification is this : an<l 

’rn^ti*x>dLoZ<>gf^ are capable of traxxsxnittxrxg xnutniil 
interactioixs betw'een tbe disciplines w'bicb deal will* 
^NTature and those wbicb de^ 'witb man. To i 
extent tbat modes of tbinbxng may foxmxally 
descxdbed, independent of tbe content -bf tbougliij 
tbe ax3Lal3H;;>ioal xnetbods wbicb bave been deyelojK'd 
in tb e physical sciences p o ss es s ggene^al signifioance . 
Tbe passage rnnpirieisxn to muaderstanding G.txrx 
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-oivly' 1»o tiUs<90xrvpli^|;x^<^ ixx m^rxy fillet ...muSt^crp 

o«9tt;€»^oi:^l<»» Sxfikxro l>€»orK. ^fotjr 4ieti«<3x-i]|>1^xOvi. -o£ tilxo 

»^i90xeblis«Mj. p»]:xox3ioxxi.&zx>efe>. 'i'Jb.o l>0|^vxn.ii:x£g;» o£ ncxod^im. 
xuiOcs}xa.xxio£i «txrek «b»e»ooi«i»t>€>cl "w-itrli ■fclxo olioioo, duir^izxiS ±>hLi& 
c»€»'sroxx4>c»eiXxti>lx oorxtiULjty-, o£ -wlxebti eu*e mo^vtr osbllod t>lxe> 

* j3lxye«o»l dirr».«»*i«ioici.« * dLi8t;«kxx.oe», «K,xid: rxxeusus 

«t» t>lb.€9 «s*i«srxt»i«tl -fcoTMiexs fox- t^lrk.^ cio»oxii>t.ioinL o£ xxxe»cslx 4 EbTxi< 3 ei.l 
&v€sn.-t>m . 

Of ooxxx-«^, «► vast/ a,xir\ 0 Txxxt> of s*-ocly» follo'W'ixi^ t>'lx.is 
olxoicso, ’W«.s xxooo»jB«.xy l^oforo O.u.m.exoix» t>lxooxot.ioebl 

la^rxcl «,j>j>liodl foir*Txxxl«3& of dyrx^nxxios -w-oro dovolox>o<i- 
JPxof^xesss woiald fxcbAro f>e»oxx ijmf30»eii1:>lo, Ixowovor* fxetd 
xolici.rxoo l>oomt j>l«xoc»ci., i^rx^ <iit»oxxeMetiozx6 of XTrxool-ifixrxiof*, orx 
»cx<3jtx fcxllefcoioxxs oext>o^oxio» «x£» * fixo, «bix, o«xx<ilx, cxxxcl 

'v«^a.1&ox*.* □^’ox t;]^o sooict.1 soiorxoos (Ixistioxy, jxolit>ic£bl 

■tlxooxy", oc!orxorTxio«, cxrxd otfioxa), f-oxinexe* of vsxli<lii:>y e^rxei 
o»ofxxlrxo»s ooia:xi>«.x«*l3lo to t-lxo ‘ jxHysioaul clinxoxx»io]xx» * 
h«.vo €3tiLl to too c3Li«oovox'Od- 

Xxxciocxci, i-fc is oxxst>om«iry xiLO^vv^fXcisys to tioixtot 'wtoot-lxox 
tlxo lo|^ios.l stixxxctxxxo of ttoo sooicxl soioxxoos oszx ovor too 
xKi^Mio ists olo«xx-oxxt «3S tlj^xt of fxJhiysios- Elvoxx irx sxx s^o 
-wlxorx csoixoxoto xessxxlts of sciorxtifio irxvosfci^^xxtiorx s,x*o 
toof^irirxirx^ to too xxxsclo ovoxy-virl^oxo maxixifost, fxxitto ixx 
tHo oscistoTXCO cxxxci j.>ov(roi* of X**'**^*^*!^!*^** w-toioii xxxfibxoto 
witlx i>lxorxoxxxorxs is still fexx fxotjrx ^jrojtxoxcxl , Tlxis xrrxxxcslx 
sc*oms ooxt«,irx : tHo xxocoox|>listoxrxotxt ox s.fxp>xoxcirKxs.tiozx 
of sxxoto s xosixlt 'wroxxlcl to*xvx9 fix cloojx ixxfluorxco orx tlxo 
ns.tixrsl soiorxoes- Tlxo toxillifixrxo<^ of fixolxiovorxxorxt ixx 
tlxosoi Ixfixs o poxa. tocl cltxxixxf< Is to yosxs to rrxslco xxrxilstoxsl 
xstliox ttosrx toilstoxsl ttoo irxtoxfixotiorxs toot’woorx tlxo 
rxstiaxsl srxcl tlxo sooisl sc?io»xoos. Tlxo rrxoolxsrxistio 
ixKxJo of tixoxxfjflxt ixxUvxorxoos oxxx ji^orxoxsl oxxltixxo, Ixxxt 
tlxo Ifxlxoxstxxxy too<?orrxos isolstod . 

l^Il^oot i VO ooxxrxtox tozxclorxoios xrxsy too oxcjpootocl to 
<lov''olojx- <_71iSxxxp»iorxs of Ixxxrxisrxtsxrx* tosvirxg foxrrxci ttoo 
riirtoo of sxxir>|xi’OM»i VO l<X|^islstiorx» tlio Isrxoo of xtootoxio, 
sr&cl tlxo sxrixotxx of |>xoj txdioo, slilco irxfixdoqixxsto to 
s*xvo c3to<f*xistoocl torxots* mxxst tosvo xoootrxso to ttoo 
xv'osjxoo.M AvJxiolx Q. rrxocloxrx lo^ari*’^ osrx ixrxfixrxirfsotxrxo, Xf 
l-xliysicsists sx€> txxxo to tlxoix txexditiorxs* ttooy 'will oxitioiso 
-witblt sf>ix*it toxxt -witlx toloxsrxoo sttorxifxts to txsrxsoorxcJ 
ttoo lof<io -wtoioto toss lorxit^ toooix sxxfxxorxxo irx tlxoix sxxtojoot. 
Tlxst loi^io toss xrsvislly soorixo<l, to totrzirxszxists^ xxrxtixxly 
litriitocf. KToAvsclsys tlioxo sxo irxdiostiorxs tlxst it 

Isolcs full svxtlioxity xvitlxiix ttoo tooxxrxxis of ttoo soiorxoo 
of |:>l»ysi<5s itsolf. .As yot it toss fsiloc.1 to orxoorxx.j.>«xss 
sstiwfsotoxily tlxo sotivitios sssooisto«X 'witlx 

ststos of storxxs. 

to 'ox rrxoxo tlxfixxx s dosKorx yosxs* irx s jxoxiod of irxtorxso 
oxxdosvoxxx, j.xtoysioists tosvo tooorx oorxstxxxotirx#^ sxx 
ox»x|>ixiosl i>xo8orxtstiorx of ttois ‘ rxstxrxsl solootiorx ’ 
wtoioto tlxoy otosoxvo. ’W^o sw^sit 'witlx iixtoxost ttoo 
t.x*sn.srxxxxtstioix of ttois orxxfxixiosl -fxxoserxtstiorx ixxto s 
xstiorxsi oxxo. 3xiolx txsrxsrxxxxtstiorx rrxsy toxxxst ttoo 
l>oxxrxds of tlxo old lo^^o x ttoo solootiorx xsvixioto is irx 
ISTstoxo zxxsy xxot too * rxstvxxsl * irx tlxo txfixditiorxsl 
worxso. 

If ttois is irxdood ttoo osso, ttoo sitxxstioxx doos xxot 
Itxolc ]|psxsllols xvitto tlxo situxstiorx 'W'lxioto oacistod st tlxo 
tirtxo 'wtoorx tlxo foxxrxdoxs of xxxodoxrx soiorxoo -woxo 
st xixp:j^lirx |5 to fxoo tlxoix tlxoxxgjlxt fx-oxTr ttoo lirxxitstioxxs 
of rrxodiovsl diexlootio. VIT'o os^rxot ss yot dooido. 
>Vlxstovox ttoo oxxtooxxxo, irxvostlj^stoxTs of jxtoilosoxxtoiosl 
ti-ond sxo xxot xxrxtmxo to ttoo soiorxtifxo sfxix*it if tlxoix 
Mt^a^xclx fox xxow xxxod€»s of jxictxxxirxiac tlxo xoslitios of 
r>i»ysi<5s losds ttooxxx to oxcsrxxixxo s vsxioty of dsts 
eoixvorxtioaruaJlly x-o^sxdod exs ixxolovsxxt, 

^^^wcxorrxtooxixxj^ tlxst otosoxvstioxx« xxot ipxojxtoooy, is 
t'too tost of Ixyipotlxosis ixx ttoo soiozxoos* -wo xotra-x-xx to 
r>*l«-oi;|xsl tlxosis of tlxis xxoto. Tlxo follo'W'ixxiy list 
ossoxxtisl * toxxxxs is Jxxstifxodl ixai tlxo dojnoo ttost it 
lioxrxxits cx C!o~oxd.ixxst«hd. vio'W of tlxo oxxtiro £LoldL of 
p*irrposofxxl <ox solootivo> tootosvioxxx of xxxoxx sxxd -woxxxoxx, 
t-o wlxoxxx oi-vilisstioiOL is xxxox*o 3 E»x*ooioxas ttosxx s^jxotito.- 

3sro. sa^Xi %2stj 


Ta.sx«xc ox OooTrxArxxor«-s 'wxxxoxx Ttxxxxy rxrxxs 
‘ i:>x3una:isrsxoxsrs * ox SooTre-x-sr* 


Olfj &cti£ ve. 

^ 1 > tostoouxoxs 

> A.xtissxxs srxd 

oloxlcs 

(3> 3c3iontiMts ssd 
sotooisxs 


Ad VOTl txxxoxs 
lf*oxr3i n»rr 

ISrri^^ixxooxs srxd 

*’ o:?coovi.t>ivo« ’ 


^]poxtsmoxx 

Oossoisaexxxs 

Oxi tios 


<A> Xsvoxktoxs 

<Ii> X.O£riBlst.OX8 
srrd jxxinsts 
( O ) Tlxilosoixtooxs 


“ XGritxe'|:>x<?>ri<3Xix« ’ XXoooxstoxs 

ox ‘ ]p>xoxnotex» ’ 

Ststosmovx Co®x JEdvrostoxs 

■wtostovox so£lIo> 
toColil^ioun losdoxs Axt:.i8ts 


Elsoto of ttoo toxxxxs irx tlxo list is to too irixtioxstood ir 
its idosl srxd stostrsot sozxso. E*ox oxcfifcxxijxl^^* xxxsrx 3 
sotivo rxxorxitooxs of s igivorx lo^islstrxxo xxxsy xxot to« 
rj^xxslilBLod ets lo^islstoxs ; -wtoilo xxxxroto 'woxlc ttost rxxxxsl 
too doxxo toy ixxvostij^stox-s ixx soiorxoo fslls xxrxdox * Istooxxx,*’ 
ox * oxsftsrrisxxslxijx,’ ox* * ixxvoxxtioxx,* ox * sdvoxxttxxo,’ 
Ttoo slxox*tooxrxirx| 5 s of 'Wox<ls "wtooxx orxx^loyod sus ixxstlxo- 
xxxstiosl syxxxtools sxo soolr tlrst st losst s f>sxfibj^xsplx 
xvorxld too xoc^oixod to olsxify ttoo xxxofibxxixx;^ of osolx 
toxrxx orrx^xloyod. 

Xxx so fsx fiks ttois ol sssl frost i orx is fixoorxxsto sxxd ixx>' 
olxrsivo, it is sxx sid fox ox-ifcioisxxx ox oorxstxrxotiorx of 
doflxxitiorxs of * jxxoj^xoss,* of idoss of oivilisstiorx* of 
fxolitiosl sxxd sooisl jxxof^x'sxxxrrros, setooxxxos of odrxostioxx, 
ovslvrstioTxs of ixxdividxxsls, sxxd tlxo liko. X*toau 30 s of 
toxxrxxsrx sotivity stooxxld too srxsiysstolo ixxto *’ ooxjcxjxozx- 
orxts ’ sloxx^ osolx of ttoo * dirxxoxxsiorxs,’ ' Jxxst ss ttoo 
^OOIXTO-feOX xosolvos ttoo OULXVOS of s soxxljxtvxxod Txrsstox-* 
ixiooo ixxto ttr, srxd « corxx]p>oxxoxvts irx spsoo. 

Xrx so fsx ss tlris olsssiflostioxx xo^xosorxts fixrx out- 
oxoi>i>ixif5 of s j^oxxoxslisod lo^io, 'wtoroto is osfrstolo of 
doslixx^ V(ritlx vslrros ss 'woll ss 'witto fsots, it f>ossossos 
voxy toxosd lrxx]pliostioxxs. Joxxjjx Stjebiwastc* . 

X^xirxootorx, !N.J- 


'X'lxo Immunity to A^ddorr 'V'onom of Slo'W'— wnox'm.s^ 
Exo^s ^ snd T'osds • 

It is coTxxrxxorxly tooliovod ttost sll oxostxxxos sxo sxxto- 
joot to ttoo dostxixotivo jrxojxorxsitios of sxxslco voxxoxxx- 
X Ixsvo, Iro'wovox, Ixoorx sl>lo to slxo'w ttost two ox ttoxoo 
s}>ooios, st fixxxy x'st«3» irx ttoo srxixxxsl Icirx^doxxx sxo ixxxxxxxaxxo 
to sddox ;]poisorx- 

Somo trrxxo s^o I osxxiod oixfc s soxios of oscooxizxxonts 
to fixsooxtsixx srxd dotoxrrrirxo tl>o offoot of sddox toitos 
orx fxog^s. X oxcjxoxirxxorxterd orx ttoxoo difiEoxorxt fx*o£^ 
'witlx ttoxoo diffororxt sddoxs, ebxxd tlio xosrxlt irx ofiioto oetso 
'Wfixs ttost tlxo vorxorxx tofikd rxo s^xpsxorxt jxtoysiosl ofXoot 
orx tlxoso oxostxxxos- Ttooxo coxxld oo rxo doxxtot "wtostovox 
of ttoo ffiurxj^s 'fxoTXotxstirx^ ttoo skirx. tooosxxso tlxo xojxtilos 
tort ttoo fxoe:s so vicioxxsly, sxxd ttoo fsax^s woro dxivoxx 
IxoxKxo 'svitto stxoto foxoo* ttost ttoo sddorrs Ixsd soxzxo di£B.- 
oxxlty ixx 'wittodxs’W'ixxgr ttooxxx- Ttoox^ofoxo tlxo ixxooulstioxx 
vxss sxx slxsolxxto ooxtsixxty. X 'wss so sstoxxislxod st 
ttoo xxog?stivo x'casvilt of xxxy o3cjpox*ixrxoxxt tlxst X l>o|^sxx t<> 
sxxsjpoot ttost ttoo xxxootofiLxxisxxx of ttoo jpoisoxx sirpc^rstus 
xxxixst Ixsvo toooxx dofootivo ox* fsxxlty, sitlxou^lx ttois 
wrould tosvo l>€>oxx most xxxxlilcoly to Ixsjpipoxx ixx ttoxoo 
di ffoxorxt sf>ooirxroxxs . 

X dooidod to srxtorxxit my 03c^>oxixxxoxxt to s Hxxsl tost* 
AoooxdixxjKl^* X o3ci>oximoxxtod w'itto oxxo of ttoo sddors 
stoovo x*ofoxxod to, oxx s Ifiur^o toxowxx xrst- Tlxo sdcXcKx 
toit tlxo xst oxx tlxo uljxixox x^srrt of ttoo loft Ixixxdlo^, sxxd 
2 >x*sotios]ly simxxltsxxoously *viritto. ttoo toito ttoo toixxd 
X).usx*tors of ttoo xst tooosxxxo ooxrslysod, xoxxdoxrixx^ tlxo 
oxosturo ouito tooli>loss* Xt livod fox sxx Ixotur sxxd s 
ousxtox sftox Ixoixxer toitt^cx i tlxo xoi^pix'sttoxxx Ixoosxxxo 
f^xxlty sxxd sosSTxxodic , igprsdxxsXly slowdxxg drx^tpxx xxixtil 
tlxo sxxixxxsl diod of slow srxffoostioxx* *3%o 'vexxoxxx of 
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oon.'tckixi.^ &. d.oi^r’^Ms of l^lood-^losit^ro^^ix^kj^ 

elox:oexit>, -wlxiolrx in.'v'ol'voiei filTio d.isox'^e&xii^et't.ioxx of iJn-o 
acioar\ro oo]^i.t:>3r*o& ^«ivOKiofi i^ovoam. rosp^irett-ioxi- 

I >xa-vc» ».l»o oebx*T*iociL out^ &, GairailcbT- o^jpojrixoorif. ^vc^ifrlx. 
t,<y&^\s9^, axitd f^lxo x*oc3iolt> iix. oa.o]:x oclso ^wsLua. €>3CM.ot>l3r »a.j:xxo 

fiL» irx ocuso of tJrxo fx>o^s. M:oi»e»ovor, J xofibdo nmiox'o- 

soojpio ^licfos of t>oa<ci*s "fexlodd xoixcocl 'vsrit-lrx aaKiclox- vorxoxriL. 
-A. miox-oscoj^io OTcehTmtio-eiit^ioxx of fclxo slido« «lxo’W's t>lxo 
intewcti c^ixitio xxoi*rxi€xl 1 «.xx<Jl 2). X 



XTxo. 1. X»lood, ektiCt-wlrkfK corT>ti.s«:]o<s iii-fcact eLtiJcr iT»f«ct.|<>*A 

'wlfcli a,<lclor voTkonn. 

fiLtt've a.rr>e«fc<iy' m.orxtiiorxoci -fcixctt. t>fio j->oi*=*oxx is «. Ixlood- 
dos^z'o^dxxi^ or Ixfisjmtoly’-fcio olcsixiorx-fc. ‘X'l'iox'oforo, fho oox'- 
pxxsoles ixx -fclxo foad’s X>loo<J, affox* 1t>oixijar sixfxjoofoci jfco 
aorx ixxjoo'fcioxx of adder jxoisorx, slxoxxld fiavo t>oeix <lis- 
ixxXoMratyod axxd dos-fc-royed. 

lS/!ty xxescti oxcf >erirxiexi’fc -was 'wifH slo’w^-'W'orxxxs C 
J''r’€X0‘iZ’C»^^ X allo-w-ed -t-wo slow-x;^ oi*xxis tio J>c» Ixi-fc-fcoxx 



X'xo. 2- l>}oocl« noirnauxl. 


x^jpoat/csdly l>y ■feJxx'oo differerx-fc adders, yet tlxe jxoisorx 
IniLad xxo i>liysioal effoot 'wlxatever oxx tlieso x^jx tiles. 
Tlxoy lived 'w'itlx xxxe ixx caj3tivity for 'W"oelU:e af fcex-vp'axds, 
axxd l^eoaxxxe qxxite taxiExe. lVIleroseoj:>iG exaxnixxatioxx of 
tlxe infected olood stained Avi-tlx lx»exxxato 2 <y 1 i xx slxow'od 

trlxe . nxxolei xxxnclx exx larked otlxexwise tlxe ooxx^uscles 

'xvere ixxtaot. 

X Ixave also sulxxrxitted a liasard to tlxe faxx^s of axx 
adder, and tlxo cxeatxxre 'was dead t'welve xxrxinxxtes 
eacaotly after Ixein^ ,l>itten- Xt is interestixxi^ to note 
tlxat tne slow-'worxn and tlxe liacard <JDaoer'<«» eix^jpaira > 
are, scoolo^ically first consixxa f tlxat is, tlxey 

J>eloxi^ to tXxo saxne faxnily (sxxX> -order ' X.«acexrtilia>. 
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8till, tlxe f ox^nxer is Ixnxnxxxxe to tlxe letlxal actioxx of adder 
ve no xn, vrlxile tlxe lattex* B\xccxxxnl>s to its deadly noteixoy . 

Tills straxx;g^e ixxxrmxnity six^^ests tlxat tlxe t>lood of 
tlxe fxHX]^, toad, and slo'w-vro rnx contains a nowerfixl 
an titoxclViL element 'wixioli immediately netxtredises tlxe 
action of tlxe adder xxoiworx, or it ixiay Xxe jxaxtly dixe to 
a derxxxal arrest. 

3Sr. IVloxxarsox^. 

I^eitli X^iace, Oa»xiixl>eltoxvn, 

-Ari^yll. 

£^vidence of Survival of a XXuxman X^ersonallty . 

Wix-x- yon jierxxxit axx old stiidexit of aixcient an<l 
modei*n jxsycliical jxlxenomena, and a staixixcli sxif'xfxox'ter 
of modex-n eicjxori mental science, to xnalte tlxe follovsrixig^ 
olxsei*vations on XI>r. 'I'illyaxd’s letter and tlxe editor’s 
corxxxnexxts tlxereon in IN'A.nmaas of Oct. 250 (fxpx- OOO-V) ? 

1. ]Vlen of science rif^Iitly dexxiand tlxat tliey s}xoxjlI<1 

control ■ tlxe excjxeriments, Imt ttxey seem imalil^, to 
sxx| 7 ^est in xvlxat xvay tlxe sxrietlxod l>y xvlxicli exciWsri- 
xxxents are conducted sHoixld lie revised ; axxd iticxtil 
tliey Icxioxv moxe aliont tlie laxvs controllinj? tlxe matter 
involved in tlxe jplxenomena, tlxey -xvill not lie in.' a 
jLxositioxi to do so. Tlxe novel cEtmosjxliere of tHe 

stance room and tlxe imeicxx^cted events t It at take 
jilarCO tlxex*e,” slxoixld sxi^^est novc^l and xxxxixsixaf 
xxxetlxods of jirooednro. A.s tlxe ixxetlxods of control 
used in eacjxeriments vary •witli tlxe nature of 

tlxe jxlxysical energies under excaminatiorx , so tli*- 
xrxetlxodls of control in e>c.j>e*rixxxents slxoulci 

t>e adajited to tlxe oner^ic^ ojieratin^? in such j>lx«9iic»- 
xxxena. 

2. Oj-xinions may and <io vary as to tlxe a<lo<inar.*;s,' 
of tlxe * tests ’ to jirevent frand, lint snoli tests, liovv- 
ever xxecessary, are pxnrely nof^ative and j.>reli»irxiixaiy . 
and liave notlxin^ xvliatever to <Jo vsi^itlx tlxe real 

of tlxe p>rot>lexrx if ‘ science * xrxeans oontx’ol of ISJatuixi 

txy Icnoxvled^o of Ixor * laws.’ 

3. Isolation is tlxe f xmdaxxxental reel xixrexrxexit itx 

scientific e>c jpoi'inxent, fc>nt we Ixave not discovc*r«*cl 
wlxat jirovidfxs tlxe neoessaxy isolation for tlxe ox'-oatiori 
and j^roxvttx of ox'^anxsxns. Tlxe innex* polar coxx< lit ions- 
of tlxe orgcaxiisxix itself xnxxst isolate it axxd adjixst t 
operations of l^atnre. JESvery nox’xxial lixxxxxaxx 
rxxxxst l>e antomatically isolated ixx tlxe sanxe xva.y 
animals, ox* tlxeix* foxrrxxs conld not l>e px*esex've<l ; «.eti 
a xnan mxxst t>e isolated also mentally <or j>syclxi**.«xllx ) 
to xnairxtain Jxis indi vidxxality . I-Ioxv is tlxis doxxo ? 

Wlxat is tlxe result if tlxe isolatioxx l>o Ixrolcen tlxx*c>xj#jcli , 
tlxe jxolar Ixalanoe distxxrl>e<l T Hoxv can it l>e restox'cti '* 
I tlxixxk tlxese cjxxestions are jxertinent to xxxt^<iixiTfiist i<* 
yxlxenoxxxena . 

4. IVfere xeflection on -w-lxat xve alrx.»ady Icxxoxv fi'orxi 

scientific researotx rej^ardixx^ -fcixo jxrinciples and pro- 
cesses of creatioxx slxoxxld lead to a coxxxix»"elxonsioxx of 
tlxe nttei* wortlxlessness of reserolxlaxxoe in a * xxxater-itxl - 
ised spirit * a« a jxx'oof of idexxtity : tlxe possilxlo ro- 
prodxxotxve, refilectxve, and imitative powex*s of ISTxxt ii re- 
seexxx limitless. Xf electrical enerj^y can x*ecord xox^l 
eclxo oxxr voices, xvlxy cannot it reprodxxoe axxd eclxo our 
tlxoxxi^lits ? ’W. "W. 1-- 

Oct. 20. 


fTms points raised t>y W. W- in tlxe alxove Joti*^r 
to tlxe root of oei'tain of tlxe diffxonltles inlxei’t^ixi- iix 
psyclxicai i*osearcli, Tlxe duty of tlxo scientiftc mao 
to attexnpt to discover tlxe causes of so -called psyrluc 
plxenoxnexxa j to ascertain tlxe * laves * wixleJx p:ovcrrii 
tlxexn, and tlxen to fox*xn some tlxeory wlxioix can 
said properly to descrilxe tlxem, W’orltin^j lxypofclxo^<cs 
are exccellexxt, l>nt tlxey slxoxxld at Icxast too l>roix^i>t. 
near as possilxle to tlxe known veosiplcl Ixefdre seoUix»gr 
Ixelp in tne mxknown. 
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*X*-lio xxKet>1hiocLBi o€ £x^'%ro84vi4^«bt>ijri.|g; xn€»<:3^xxir3ati» ma'omtt x^A’-fena-jr- 
atll3r feo t>o oiirouxn.»t>«kn<3e!fi« irk ^3<jp«xrl> 

3a:kom<>«fcl j>« 3 rol'xol<::>gy» lxt;i.na.cu:i. £«bot>oxr is c^oxio^r^^dl. 

jpz>€»soKLi/ t>lis £n.\rss't>i^eb'Lioms» if tilrkoy oebn. l;»o osUodi 
siaolriy «fcjro ow'X'iod OTUk-fc -urkdo-r^ t>lxo xxooosslt^y of ol3«»yijFi.^ 
sot>s of jpojrolj^ »rl>it,**«ary Aod 01:3^33:^0 voo ‘ invon.t«od 

'k>y s]piirit'UaLList>s Aod 0 '<>l:k 03 rs, of' -wrlxiolk t^hko ofilof r'osidtv 
sooms to I30 tio i^r-ovoxxt. oac£koi> Icnovcrl^di^ t>oijn.g: aocgi^idrod. 

X^ool^t-letss it is possil 3 lo» oltfioo^ri. in. oot* ojpiidon. 
ix]:i.pz*o] 3 ed> 10 v tfiafe jf»syol 3 .io ;|p 1^1000x00x110 000. oxily ocoxxr* 
uxidoir ooxiditiorxs ’wixiolx xrorxdojr it ixxxf>ossi 1 >lo to osoor> 
toixx tlxoir* xrool xiLOtxix*o. It rTkoy Ixo t] 3 .ot, io tlxo csoso of 
oxcf>ox*ixzxoxi.tol toloj 30 tlxy, foxr oxcoxxx^lo, if vcro oxcolxjtdo 
xxoxorxol j>x-ooossos suloIx. os oodos, otc., tlxe suioomox’xxxol 
oloxxxoxxt ooxxxxot 00X00 irxto ojpox'otioxx. If tlxis l>o so, it 
is olocw tlxa.t soioxxoo xxxvxst jxx^for tlxo tfioory tlx^bt xxox^xxxckl 
Ofikusos i 3 kx*o sxxffioioot, ovoxx tlxoxxf^lx it ma,y l>o diifiotxlt 
to dotoxrxxxixxo jxrooisoly .cut ockoix j^oixxt A^lxsrt Icirxd of 
xxox*xxxtd fekc^tOK* xs aotiAro. 

Uxxtil ’W'O Jkoow- rtxox'o of tlxo xxxxl<Lri.o wxx olorooixts sskid 
to t>o jirosoxxt ixx ]psyolxio i:>lxorLom.oxxck, it i« fxjrorrxstxxjro 
to disoixss tlxoox*otioi»l ooxi.sidoz*ektion.s. f^Lxxo-vsrlod^o o£kxx 
only loo ol^tckinod I>y oarofol systoxr]L«ktlo ixxvrostii^ektioTiL, 
loy fjroo, xxri ixixxdox'od ix»q|-ix,ix*y, ekxxd fc>y oxc«kot «kxxd vfikiriod 
oxjpox-ixoorit. W^lxorx irosxxlts i^x-o ol 3 tekixxod txxxdox* tlxoso 
oorxcJitiorxs virlxiolx ockxx l>o oorirxf^>»x‘od «kxxd vox^ifiod ixx a, 
xi\xml 30 x‘ of oeksos, it 'W'ill l>o tixxxo to dotox*xxxixxo xv'lxotlxox* 
tlxo oxctoxxsioxx ixx oxxx* ]<xjLOV(rlod^o dorxicxxxds Ckxx txjxjpockl 
to o>£:tirs~rxivxri.da,xxo ixxffxxoxxoos. ^Txxjk KSoirroix-l 


A.oti'vs T^ttz-o^oxx. 

tsk, Ixriof disoxxMsioxi of fikotivo xxitzoi^oxx ixx ISTA'X'iij'Xtxc 
of ir>, l:>y JVTx'. O- JNT. Hirxslxol wood , tJhiox*o a.x*o s€3>v«^x**kl 

sttxt oixionts xvixi<5lx slxoxild l>o xxxodifiod ixx viow' of soxxxo 
ro*^€>ixt 'woi'lc doxxo ixy sovor«kl ixx'vc^ti|;;ektox*s. 

sttxtoxxxorxt is xxxtkdo ixx tixo ckx*tiole» s ** Irx tlxo 
fkX’osorioo of xixoro tixsxx «kt>oxit 2 jpor ooxxt oacyi^oxx, 
fixes ixitx‘o^a:oix eioos ixot ijjlowr o,t ckll.** 'Tills Ixtxs kxooxx 
«lio\v-rx to l 3 o w^x-orig. I Jrxekvo sH.owxx tlxs,t s^ctivo rxitzo^oxx 
is i»T*odxi< 3 od "wlioxx Ck ooxxdorxsod x 1 .xsolxs.x*|^o is |:>ekssod 
tiix'oxii^lx six*' «kt 0-f> xitxxrx. jxrossxxxro (^JF*roc. JVcatlt. 

14 «, ; 192 H>* Hox* 5 &lior 4 ac y* 8*78 5 

1 Oi 28 > sliow^c^d tli 4 »t it 'W’^ss j 30 ssil>lo to y>x-odxxoo gjlo'wirx^ 
ixiti-ojijoix ixx xxx.i 3 ttxxx“x^s of xx-itroj^oxx Skxxd oxcyii^orx 
ixx wlxiolx t>io |:>ox*ooxxt£k|?o of xxitx'ogoxx. vszxod from lOO 
I JOT- ooixt t>c> *40 jxoxr ooxxt. El«kx*liox* tlxskxx oitlxox* of tlxo 
•d»ovo oxci^xoi’ixxxorxtors, Hx^jgoixlxskolx Axxd I«'T‘C5y (JF*/ky«r. 

18^ 144 ; 10171 sixoxjvod tlx£kt ^lowixx^ «kOtivr<3 

*xttt*of^oxx xiovxid l>o j:>x*odxiood froxxi «kir. Tlxo sf>o<3tx*ck 
<->l>sorV€^d Ixy «kll tlxoso ckxxtlioirs -w-os tlxo sckxxxo ss tlxckt 
olxtsixxod froxxrx ootivo xxitxro^x^xx. tlxext Ixss Ixooxx ][xrodxxood 
f 1*001 *xlrxxost yxxxiro riitrof^orx- 

Elwow'lxoxro irx IMxr. I Xixxslxol wood's fikrtiolo tlxo st».to- 
xooxxt is xxxs.do tlxckt lE&'W of tlxo first jxositivo Ixckxxds 
xxitrog?oxx ^xro ]3roxxxizxoxxt ixx tlxo askf torglowr o.xxd ** tlxo 
i-e'wt oxxtiroly cklxsozxt.** K«kyloi^ 5 lx otxsorvod ixx orxo of Ixis 
oixrlior sfiootrosoojoio xxx'vostijca^^tioxxs of okotivo xxitxro^^oxx 
( JRos/cd 8&«» 377 ; 181 1> tlxi^t ixx ckdditioxx to 

|1mi vory ]p>roz3rxixxoxxt I>«kxxds ixx tlxo aftor^^iow, otlxor 
oo-rids of tlxo 4x ^proxxi> ^.ipixx^^^'od, At tlio tixaexo tlxckt 
il»oso Ixixxxds "woro olxsor'V'od, ' Ttckyloi^lx «ksoril>od tlxoxxx 
< o st-rixy li^lxt fx*oxxx tlxo disolx«kr|^ txxlio or to stroy dis~ 
\ ^*1*’*'^'*^^' Ixx «k l^tor j>«kj>or <JF*>-oc. f2oy«x/ ^oc, , 102^, 403 j 
plxotojgprskjplxod tlic»so Ixskxxds ck{$«kixx, ckxxd 
eiofirxitoly cfcssimxod tlxoxxx to tlxo oftorgclo'W. I>xirixxj 5 
yosbr lL>r- O, 0«krio fikxxd I Ixckvo f>lxotOi@^r«kixlxod 
f 1 10 sf torj^lovir ixx tixo visilxlo oxxd ixx tlxo rxoaur ixxfr*fc-rod, 
«.o<i xt Ixcks Ixooax forxxxd tlxckt jprxxotioolly tlxo oxxtiro first 
of xxitx*ojg^oxx is | 3 x*osoxxt ixx tlxo oftor^low. 
j iio idoi^, tlxenrofoiro, tlxot tlxo oftor^low sjxootxrtxrxx ooxx* 
«i-^ts of oTxly 8k fow ool«>ofiod IxojExdo of tixo flx-st jxositivo 
gr*>ix|> wxroxw- A fxxU oooo^uutxi^ of tlxis worlc is to 
s-r>i>o8kr sooitx.. 
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^W"o wr^Fx fxxrtlxor to disoxxss tlxo sttiktorcxoxxt tlxot tin 
sssxxxxxjxtioxx of xxxotast£kl>lo ixitro^oxx xxxolooxxlos ixx tli 
o-ftorjglow zxxixst I 30 xxxckdo “ dirootly for tlxo j>xxr^>oso c 
oxriploirxixx^ tlxo foots, euxd witlnLOutt ixxdojpoxxdoxxt ovi 
dorxoo,” 'Tlxo first olootroxxio lovol of tlxo xxitro^l^i 
xxxolooxxlo is Icxxow-xx as tlxo A lovol arxxd oossossos alxoxi 
8 volts oixor,^y- 'Tlxis lovol Ixas lorx^? Ixoorx sxxsjxootoc 
of xrxxotaotcklxility Ixooxakxzso of tlxo alxsorxoo of tr^ositiomu 
Ixot^wooxx it azxd tlxo xxoxrmal lovol irx oitlxor orrxissioxx oa 
xkl>sox*ptioxx. Tixo fiklxsorxoo of tlxoso traxxsifiorrs is ir 
8k|^rooxxxoxxt 'witlx tlxo a«»si^rxxxxoxxt of tlxo A. lovol te> tix€ 
tri|xlot systoxiex a.xxd tlxo xxox*xxxal lovol to tlxo si lot 
syst<oxxx, sixxoo irxtoroox3aLl>ixxatiorxs «kro Ixijglxly irrxi>rol>- 
a.fc>lo- Otlxor oxcfkorixxxoxxtcxl ovidoxxoo as to tlxo oxcist- 
oxxoo of rxxotastcklxlo rxxoloorxlos irx «kotivo xxitrogoix lxa« 
Ixooxx #§xvorx Ixy xxxo 31, 1120 ; 1828). l^otli 

of tlxoso jxiooos of ovidoxxoo a^ro irxdojxoxxdoxxt of akxxy 
tlxoory as to tlxo xxatxxro of aotivo xxitro^oxx arxd slxoxxld 
tlxoroforo Ixo ooxxsidorod ixx axxy oxcf^xlarxatiorx 

of aotivo xxitro^oxx. JT osesje^jh: IKLAr-r-.A.isr. 

Ooi>a.rtTrxorxt of Tlxysios, 

Uxxivox-sity of Oalifox*rxia, 

l^os Ji^zx^olos, Oal., Oof. 8. 

It is irxf>orostixxj^ to Icxxo'w tlxaf rxxxdor oortalrx ootxdi> 
tiozxs tlxo glovsT oxvxx t>o ]prodrxood ixx jxrosoxxoo of a.ir z 
tixo foot, IxoAvovor, roxrxaixxs tlxat xxxxdor tlxoso xxsod l>y 
Uord Itayloii^lx oxeygorx dostroyod it. 

I talco it I>r- Idaxxlskxx doos xxot sxx^^ost tlxat tlxo 
jjtxrorxx'xxxoxx^ Ixaixds aro otlxor tlxaxx tlxoso dosorilxod l>y 
Itayloig:lx, or tlxat tlxo ixxfcorxsity rolatioxxslxijxs aro xxot 
xxxixolx disj*»laood. Tlxis still sc^xxxs tlxo xrxost ix3cxi>0xrtaixxt 
fa.<^t, tlxoxxj^lx it is also i rxtox*ostirx^? tlxat tlxo otlxor Ixarxds 
oa^xx l>o foxxrxd. I>r. ICaixlarx doos xxot xxxoxxtiorx tlxo 
ixxtorxsitios of tlxo Ixaxxds Ixo arxd I>r. Oario' fixxd. T^x^a- 
sxxrrxalxly tlxoy aro vory faixxt. 

I Ixavo xxot yot road I>r. KLaixlarx's f>af>or ixx tlxo 
JE^H.yjfi-ic<xZ of 1828 r t>xxt tlxo dx*st oiooo of ovidoxxoo 

xxxoxxtioxxod doos not sooxxx to xxxo to l>o rxxoro tlxaxx a 
s\xj?^ 50 sfivo axxaloi^y. I ajaproo at loast tlxat it is tlxat. 

O. JN". HiJsrsn;x!:jL.woor>. 


Socondaxry Alxsorptlon J&d^oa Ixx ZSC-'Xrayo. 

K,X50is'i*ra'x.v I^xxttall JKev., 31 ; 1828) Ixas 

oxcaxxxixxod tlxo IXL-ray al>so3*i>tioxx sf>ootx*a of sizxxplo 
ooxxxfxoxxxxds lilco jxotassixxxxrx olxlorido arxd foxxxxd six 
aixsorjptioxx od^os (dosl^zxatod as A., C7, JST, arxd 

f^**) Ixoflx for ^otassixxxxx arid olxlorixxo atoxxxs, all of 
whiolx lio oxx tlxo slrorf wavo-lorxgtlx sido of tlxo jxriixxary 
jEC-limit- Tixo w-avo-loxxi^tixs of tlxo first foxxr of tlxoso 
aj^x'oo woll *witlx tlxoso foxxxxd l>y lAxxdlx ixx olxlorixxo 
ooxxx^oxxxxds of diffoxroxxt valonoios. 

Iloilo wxxx^ tlxo -woU-lcixowrx tlxoory of ICossol tlxat 
tlxo dxxo stmxotxxxTO lirrxit slxovxld ixx 1 x 0 oaso o^cooc^ tlxo 
iorxisatioxx jxotoxxtial of tlxo atom, Oostox*, !B>ol>ixxsoxx, 
Stoxxor, I.firxdsay, arxd otlxoxnsi Ixavo triod to oxeplaJLxx tlxo 
soooxxdary od^os vs^lxiolx lio oxxtsido tlxo fizxo stmotxxro 
lixTxit as dxxo to tlxo xxxxilti£>lo iorxisatioxx of tlxo atom. 
Oxx tlxis vioxv, tlxoxx, tlxo froc^rxorxoy of tlxo olxaraotoxrisfio 
orrxissiorx lixxos of tlxoso iozxisod atoxxxs will l>o olxoiXX^S^od 
so mxxclx as to l>o oloarly rosolvod Ixy tlxo ^^pootro^xraprlx 
<JElay, vol. 1 ; 182S), IxxAt rxo sxxgIx lar|D^ 

slxift ixx oxrxissloxx Ixas yot Ixooxx ol»3orvod. Tlxxxs 
xxoitlxor tlxo valoxxoy xxor tlxo iorxisatioxx tlxesory oxcrjxlaixxs 
satisfaotorily tlxo jxx'osoxxoo of tlxoso alxsoxrpitioigL od^i;os« 
X l>oliovo tlxat a sim|3lo oax:p>laxxa<>ioxx of tlxoso oixsorvod 
iplxoxxorxxoxxa oaxx Ixo gjivoxx oxx tlxo followixx^ lixxos t 

Xzx tlxo ordixxary al>sorp»tioxx plxoxxomoxxa tJbio .oxxor;^y 
ixx tlxo ixxoidoxxt radUatioxx is xxtilisod ixx ^romovixx^ axx 
oloctrojGx from orxo of tlxo oxxorgey lovols (say X, lovol > 
to lovols wrlxiolx lio Ixoyoxxd tlxo ^jpoid]|plxmy <>f tlxo atoxxx. 
X&adiatiozx of Ixig^lxor fxrox^^xxoamos is also atxso^plxod acxd 
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±>]:a€» c»:x:oc» 8 s o£ is \xi>ilisoci ixx izxix>ebxr-ti.jrx^ Jki.xxe'fcio 

oanor^y t-o ±lrk& eic»o-fcodl oi^ot^xroxx. Ixx. ox’clefxr to oscjplabixx. 
tlxo sooorwiaa-y' eJbsoxrpitioxx. it is eusMSTXXxxoci tlxekt xxot oxxly 
oa.xx «b qxxLajcxtxx.xxx of r«Mli«fctioii. l>o cblxsorlxeci l>y Sk siixf^ls 
olectTOTX ixrx axx Cktoxxx* Ixxxt also tlxekt tlxo sekrrxc^ qiofinxtxxxxx 
0 £krx l>© «bl>sor'l>€xi sxxooosaixrelv l>y tw^o ox* xxxoxrcs oloctxron-s 
o< 3 Cvx.j>yirx^ cli£Foxrozx.t oxxoxrgy lo^ols ixx. tlio Cktoxxx. Tixoso 
c^xxcuxt£k •w'irxicslrx os>xx tlxxxs sxxLCOossi voly xroxxxoves t’W'o ox* xncxox-e 
olootxroxxs (s«Ly oxxo iroxxx tlxs jPC «kxxcL tlxo otlxoxr ix-oxxx tlxo 
J%dt Icrvol) oxxt cktoxxx^ -will Ixo se»lootivoly fiklxsoxr-lxsd 

fikxxd ’will tlxex'oiox'o ckfx^ockx* os o.l>so 3 r]xtioxx ocigcos oxx 
tlxo olxoxrtoxr -wovo-loixgtlx sicio of tlxo jxxriixxox-y JC lixxxit. 

Tlxo |xx*oooss of fix-st olxsoirixtioxx of tlxo ixxcidoxxt 
4^xx«kxxtxJLXXx Ixy tlxo otoxxx XTxoixxly <Jotox*xrxxixxo» tlxo jxositiorx 
of tlxo soooxxtl a.r*y odgro oxxd xrxxoy toJko jxlaoo ixx o. xxxxrxxlxox* 
of wOiys. Tlxx-xs tlxo ixxoiclorxt qxxoxxto xrxoy Icxxoclc oxx 
olootx*oxx fi*oxxx tlxo vcklorxcy or* fx*oxrx tlxo Af,„) 

or* fx*oxxx tlxo JkZ X «lxoll, oitlxox* to eioxoio lxi|?lxoi- optiool 
lovol ox* to ixxfirxity (s&oxro orxorgy), ox* jrrxaiy xroaso tlxo 
oloctx*oxx. fx*oxxx Jldf, to -Zkfa lovol, if tlxojro is oxxy spooo 
fox* it, fiLXXci tlxxLs pfivo xriso to a. xxxxxxxlxox* of ]possil>ilitios 
for tlxo ekxxjpoororxxoo of tlxo sooorxclory JKT ocif?o«. U'x*oixx 
tlxo ixxtoir^polektocl volxxos of Ixijt^lxox* lovels of tlxo otoxxx 
fj-oxxx I?C-i*a,y oxxcl fx-onri o^xtiool doto, o x:*oia^lx ool oxx loti oxx 
is rxxado of tlxo slxift of tlxoso odi^os, oxxd tlxo followixx^ 
tolxlo slXOAVS tlxo ol>sox*vx^<i (l^xittoll) o.rxd tlxo volxxos 
ooloixlotod a.cooi*dirx ^5 to tlxo ]f->oixxt of viow talcoix ixx. 
tlxis f>a.j>oxr fox* oJxlox'ino. Hox*o tlio coxxxl>ixxa,tioris o.ro of 
tlxo tyj>®s» *'je» •'jr -+■ *'j»ao » •'xr ■" *'jw* ■'jt *+’ •'jkr** »'xr ■+■ 

oxxd Mjc -4- wlioro tlxo sxxlxsox-ijpts JPC, A£x> *n^d JldTj, dorxoto 

orxox*| 5 y fox* JHZ, «kxxd JV/® slxolls, JK tlxo x*osoxxa.xxoo lovol 

(ojxticol), ond tlxo olxoxx^o fi*oxxx i*osorxa.xxoo lovol to 

ixxfi-xxity. 

-A — — <7 u±-~JP* 

01>B» o rvexl -A’O v. 10*0 v. Ift-S v. 10-2 -v, 27-3 v. etlao-ve SCX v. 

O»loulat>e<l 4-2 v*. 8-0 v. 13-4 v. 17-3 v. 27-4 v. ,, 40 v. 

Sixmilax* oskloxilatioxxs Ixavo also Ixoozx xxrxado ixx tlxo 
ockso of pot£kssixx.zxx axx.d oaloixxim ixx. oloso a^rooxrxxoxxt 
witlx tlxo olxsoir vod values of I-ixxdsay axxd Van. Hylco 
28 ; Xiotaxis of tlxo oaloulatioirxs, 

tlxo xxxoolxaxxisxxx of donlxlo al>sox*ixtiorx, and also tlxo 
qnostioxx of intensity will Ixo dealt witlx in a snl>- 
sequont ooxxxxnunioatioxx., 13, 13, Kav, 

XJnivoxTsity Oollo^^ Science, 

Oalcntta, Sojxt. 2T. 


[Nov^eimsick. it, 


va]pon.r ax:o zx.ovtr acixxxittod in tlxo tnl>o, is votry 

stxxxxx^ly al>soz*l>ocl and tlxo ixitonsity of tlxo linos 4388 
and. 4048 in dnorosoonoo inoroasos alxont tw-onty-fivo 
times as foxxnd l>y It, W. Wood, A simj^lo oalc-ulation 
slxowrs tlxat tlxo Xinmlxor* of xxrxotastalxlo atoms xxxxxst l>o 


now at least lOO tixrxos lax*gox* tlxan tlxo nnxnlxox* of xrosoxx- 
axrxoe atoms (soo IS. Oaviola, “ Tlxo Indnonco of I^oxoi^n 

Oases on tlxo Ojrxtical Excitation 

of 2VIox*cni*y,” aj>i:>eax*ing: in ^ 

Jkr«j7. ), / \ 

Tlxo onoxrmons xncx-oaso xn tlxo W 

nnxnlxoz* of' xnetastalxle atoms is & 

dxxo to tlxo fact tlxat collisions of / \ 

tlxo second Icind writlx foT-edjis^n f^as p-^ 1 2 r\ 

xxrxoloonlos l>T*ixxg xrosonanco atoms 7 Oo»,u»»tow» 

down to tlxo motastalxlo lovol , ^ * — ^ 

w^lioxro tlxoy accumnlato owinj? to 

t^o lon^ moan life of tl\is lovol. ^ 

Tlxo i*olatxvo ^ojxnlation of tHo t'wo c2 

lo-wexT levels lx as clxangod, tlxon, at ^ J 

least several Ixnndrod times, duo 1 *^ 0 * 

to tlxo admission of leases, axxd, ac- 1 ^* 10 . 1 . \ 

cording to tlio tlxooxry, tlxo ratio of ' 

tHo intensities of tlxe lixxos 4388 axxd 4048 in Hvxort^sceOLCe 


slxould also cHango in tlxo same jxrojxortioTX. Tliis ratio 
Has l>oon cax*ofnlly xrn€»astarod w'itHont axxd w'itH foreigxx 
gases, avoidixxg ro-aHsorjxtion of tlxo fixioroscorxco linos 
in tlxo excited vajxonr Hy using a very nai*row Hoaxxx of 
jxirimary ligHt, axxd cHoosing suclx a jpx*ossurt^ of tl*e 
foroign gas tHat motastaHlo atoxxxs do not diffuse out of 
tlxe illuxxxinated region, and tHo result is tHat tlx€> ratio 
mentioned is o^xxal to St in tlxo case of xxxoroury aloxxo 
and equals 2 in tlxo 'px*esenc€' of xxitx'ogoxx or -water 
var>our. Tlxis jxx'ovos conclusively tHat ixx our case tli<*^ 
ratio of tlxe ixx toxxsi ties of tHo lixxos in oixxissioxx does xxot 
dof>ond on tHo tHo lower* lovels, in con- 

tx-adiotion -witH tlxe oornnxon intorx>retation of ScHrcVri- 
ixxgor’s tlxoory. 

X>otails of calculations and xnoasuremonts -will ap>xxear 
in anotHor place. 

THo oxporimontal pa-rt of tHis invostigatiorx w-as fioixf’^ 
in I^rof. H, W. Wood^s laboratory In tlxo *JoHns Hopltixis 
Univoi*sity. E. C1 avxc>jl.a. 

I>opax4;xrxont of Torx*ostrial IVTagnotism, 

Oarnogio Irxstitution of AVasliington, 

Oct. 8. 


Axm. Expoxnimoxmtal Tost of Sclmxr8<lixx^ox**s Tlxooxry. 

,A.croo».x>i3sro to JSclxrddingor’s tlxoory, tlxo intensity of 
an. oxcpoctral lino in oxxxission is not determined Hy tHo 
zxxjumHor of atoxns in tlxo Higlxor lovol and tlxo coofliciont 
of oxpoxxtanooxxs emission. Hut Hy tHo populatioixs of 
’ HotH. tlxo Higlxor and tHo low-or levels coxTr-osponding to 
tHat lino. If w-o Have tHon tw-o linos omitted Hy tHo 
same HigHor level, tHoir relative intensity ougHt to 
oHaxxgo if wo cHango tlxo relative popnlation of tHo 
lo-wor levels, and furtHoxmoro, tHo oHaxxgo in tlxo rela- 
tive ixxtorxsity of tHo linos sHould Ho oqxxal to tlxo cHaxxgo 
of tH o x*olativo populations. 

THis conclusion Has Hoon tested oacporimontally, 
using xnorc^^yn^ vapour at room toxnpoz'aturo, optically 
oxccitod, in ^^^WHioH tHo two linos 4388 A. and 4048 .A.. 
emitted Hy tHo same HigHor level appear in flLxxoros- 

oonoo witlx great intensity, THo relative population of 
tHo two low^or levels etnd Ho cHaxx^od 

several Huixdresd tixnos Hy introducing a few- milli- 
metres of zxitrogen or w-ator vapour into tHo tuHo coxx.- 
taixxing tHo xxxor*oux*y vapour. In. fact, -wHen mercury 
vtiaipour alone is in tHe tuHe, tHe aHsorption. of 4j3S8 is 
Several times stronger tHarx tHe aHsorrpti on of 4048, 
sHowing tHat tHe pox>xtlatiou of tHe resonance level is 
seveoral times iHpireater tHan. tHe population of tHe meta- 
staHle level ; if a few xvxiiiincxetres of nitrog^Mx or water 

** ITo. SOSX, Voju. 1223 * 


'^^orlc and X^lace of A.mateur*8 in Science. 

Iisr ISTAT'cmJE; of A.ug. 18, under tlxe Hoadixxg of Eio- 
grapHy in A^merican Soionco,” attention is diroctctl 
to tHo scarcity of axxxatour soiorxtists, tHat is, to tH*xt 
class of tHorrx w-Ho H ave reacHod some dogx*oo of^ siac*- 
cess ixx rosoarcli- Tlxo w^ord amateur. However, ixx itss 
oomxnon xnoazxing is applied to a largo nvimHor ot' 
por*sons w-Ho ai'o ino3cpoi*ioxxcod and -witH only a sup€*i*- 
Hcial Icnow-lodgo of tHo suHjoct, IVIost of tHoso ar*^ 
entirely difEoroxxt from tHo amateurs referred to in tl»«’- 
ax*ticlo in ISTA-rrma, and w*o need to coin a rxow woul 
or term to designate tlxo axxxatour scientists wlxo aro 
©xcporioncod ixx rosoarcH snd Have a Hroad Icnowlodfio 
of tH o suHjoct, 

THo w-ord amateur in its strict and original moaning 
is ratHor complimcsmtary, Eut ixx our dictionaric*«, 
ixxxmodiatoly followixxg tlxe word amateur is tHe w<^>i *l 
amateux-isH, w-HicH is' defined as ** i8upox*fi.oial or cio- 
feotivo lilce tHe worlc of an amateur,” JSo tHis dofim- 
tion is a ratHer uni3oxxxplimentary r*oflootiorx orx t 
a mat eurs . 

THe teirm amateur scientist as it is commonly 
understood mi^xt include all persoxxs wHo are natnr- 
cMtly' intexrested in some soicantifiLC suHjeot and xnak^^’ s 
study of it s tHe time devoted to it .and tixeir Icxxow- 
ledge of tixeir suHject . i3cx«>y yary greatly witH differerxt 
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in.c3.iAri<luL€blef. *X*Keire» a,r^ ■v«r>xo«i^ is orxljr 

inxilroot^ ; 1b1n.ixs «Mr*. ct3rar&«bt>c3xi.x* mctlce* es^xxii.OTiniolo^^y' 

Ixis lxotol::>3r, -wlriil^k Ixis XNSCkl ijix.t;ox*«st; is in «f>ri. j nyrn^^n-fc 

of o:sconx*sion» 4-o tiHo oonrxtry. Tlx^ro is ^Isn a. 

Iai.]^& -w-lxo lx«Lva fent*- litit>lo oi*i|^ina.lit 3 ,r ox* in t>ox'ets-t> 

in soioxxoo £or tilno sa.]ac.o of t-mtlx, i:>nt^ clcLV>1ole> int>o somo 
snfcjoot/ «3iac.i>oo’tinjg f^o t>*3Llco it a-s an oocmp>at^ioii la-fcox*. 

.All filxis is xnox’o ox- loss C5X*ocii-t>al::>le> to tlioso amatoix.T's* 
Ixxxt cloos not m&Jaa tlxom soioxxtists. 

I^lxo amatonx* soiontists x*ofojt-x-CM;l to in tlio ax*tiolo in 
'wlio xxot only I>xxx*sno scioxxoo fox* tlxo ixito»*ost 
in tlxo sxxl:>joot itsolf and xvitliouit ooxxifiionsation, and 
also tlioir* xnonoy to C!ax*x*y on tlioif r*<:^soa**olx, 

ar*o difToront fx'OTn tlxo oT*dixxaT*y axx'iatoxxx’s in Jhiavinf? a 
dc» 0 ]pox* Ixxxo'wlodj^o of tJrxoix* snl:>jo<5t and in lr>oin^ o5c- 
|r>ox*i<*'Xxc'f»<i in tlxo x*osc^ax*<?lji axxd sj^e’joial stxx<.3y of ttio 
snl^Joot ; tixoy x*iay Ixo ovon xxior*o «*-3ci:>ox*ioxxood in tlioii* 
sj^ocial siit>joot tliaxx many j:>j*ofossional xnon of soioxxoo, 
<’'>LOOf>t tHo fow" 'W'lio also xnalco a sj>ooial stva^iy of tlio 
saxn<.*> sxjl>joot- 

'l^lior'o is a t-on<lonc*.y to disooni'aji^o an<l ija^ixoi'o tlxo 
tlioox'ios axx<l <lisoo’V'Oi*ios of xixxlci-LO'W'ij amatonx* sotoxx- 
tists. A <iis<*ovor'y slionld l>o j nd>j^od only Ixy its 
iiri|:»<>T-taxxc-;o in fnndamontal trtjtH. Tlrxo j >x'0 j^xox* xxrxtlox** 
standing <jf ^Natnr*t' ami tiio disoox’-or-y of tlie? laxvs r>f 
JSTatoT'o is a eift tlxat is oxcooodin^ly x‘ax*o, and it slionld 
l>o T*«»c'Ofz:xxiso<J xv'lioi'ov'or foxmd, ■wHotliox' in tl^o »*anlcs 
of < Iao j>*'oft*^ssi* >nal xnoix of soic^Ticso or* ixx tlxo panics of 
ftmatovix* s<*i*’»r» t ist . 

J-los«'ai‘oli axtcl < lisoovoi'ios, lio w'O’vox*, sliotxl<l not 
xx<.*c*ossai*ily lx«» oxcj->c'ot o<l of all toac5liox*s of sfioxxoo 
an<.i otlioi* ^xr*o fossi< »»xal jix»on of soic^xxoo ; tlix»y l>otlx 
x't'ixdt^x* ^i't»*xt sox*vrio<? t-<» sciont'o in tlioir* Y*r*ofossion, ono 
l>y tlio t<^ac!liixx>3f of it, tlxo cxtfior Ixy its T>x'ac*-ti<5al ajx- 
1 *li<jation to nxodox'n imj>r*ov'orrxonts and tno Vxoxic'fit to 
niaxxKixn], JLix t-lio moantixxxo, a foxv |>x’ofessioxxal x*>on 
♦ >f sr-it'-ixc'o oaix x-«’^ixdt,»r ixnxisnally |U:r‘e>at seJi'V'ioo ^>y 
xi»al<ixx^ < 1 isoovoT'ic'ts in fxxndaixioxxtxxl tmtlx. 


l»-0. Jiox ISTo. 13, 

Oal-c l^at’lc, 

< 'liic*tx#j:o, Illinois- 


Tlxo r*lanot:s lVIlox-cn3ry and Vonns. 

'If’'xmoxTCJXi tlxo lxin<lxxoss of X>i-. X>oslandi*«3s, 3 followod 
JVloi-ox*r*y lxox*o last sj>T*ixx^ and sxmxniox* xvitlx tlxo 33- 
int-.lx x-of »*aotox*, axxd all x't-^ooxxt ol>sox*vations <;oxxfx.x-xxi 
xny 1 S)2T I'osxxlts xvitlx tl*o sanrxo instT*xxxnoxxt as to tlxo 
<Tojrx*<:»'Otnos» of tlio fcIS-day x*otation jxorioil and as to 
tlio 'ixx'osono-o of xv-lxitislx atxxxos^xlxox-io ve>»ils of low' 
altxo<io, wrlxiolx oooasionally distox-t and oonooal tlxo 
sxxJbJaoont dnslcy ax*oas. *riio axis of rotation of 
Alax*onr*y oanxxot of ooxjx*so ooincsido oxaotly 'witlx tlxo 
l>orj>oxx<3 ioxilax* to tlxo orlxital ^xlano, altlxoxx|^lx it oannot 
forrxx a ooxxsidoralxlo an^lo wit lx it. 

'X’lxo oxipxar'ioxxoo f?ainc3dL l>y tlxo nse* of tl*o 33-ixxc5lx 
ixif raotox* and tlxcx coxn|:xax*ison of xny data writlx tlxoso 
‘f>f xcxany ol>sox*vox*s usixx^ all si 2 :os of instrxxxnonts, slxo-w 
tliat i*odxxood di:fitraotion ixx larf^o toloscr-oj^xos not only 
l*x*oadons tlio darlc intesi-val Ixotwoon tVxe* oonxx^<>*^*^^*^f® 
x>f donlxlo Stax'S axxd Oassini’s division in ^atox-xx-’s rin^, 
l>xjt tlxat it also inox-oasos tlxo siKo of all dnslcy 
» ivax*lcing:s, snolx as tlxo so-oallod soas and irr-o^nlax* 
^froalcs *of Umax's,, ox* tlxo t>olt« and darlc sjxots of JT-o j.>itox* 
^xxcl SSatxxm. Xn tlxo oaso of tlxo xninnto diso of 
iVloroxxxry, tlxo aig^onoy of diffraotion, wlxiolx oansos 
Knninoxxs aroas to onox'oaolx njxon tlxo small ox* narrow 
^rei^islx sp^ots, tonds to l>x*ixx|;^ aixont tlxo oxctinotion and 
iri visilxility of tlxa lattor. XTor tills x*oason I oannot 
dotoot tJxoxYx -wltlx an ai>ortvxx*o of C inolxos. 

'X'lxo disoovory of tlxo lonie: rotation jxoriod of 
Mo**cnry wxtlx a rofracstor of ondy 8^^ inolxos l»y Solxia- 
l>ax*olli rnx^t tlxxxs Ixo oOzxsidoxrod as a wrondoxrfxxl foat 

^>81, Vox-. X5SS51 


of olxsoxrvation , axxd tlxis tlxo xxxox'o so as tlxo ax>f>oaranc 
of t^O dnslcy xxxarlcixxj^s of tlxo -planot is froqnontl. 
3m<idifxod l>y tlxo intorjxositioxx of tlxo al>ovo-xnoxxtiono< 
“wlxitislx voils, tlx<^ oxcistonoo of wlxiolx did not olnd 
tlxo aontonoss of tlxo di stin^vxislxc^d Italian astrorxoomoi 
X Ixavo also s_tndio<i tKo jxJanot Vonns systomatioall; 
'W’itlx tlxo lar^o insfcrxxxxrxont, l.>nt tlxo xxxarlcixxgs soon wror 
of sxxclx a xxat nx*o as to rorxdor i ixxp»ossil>lo any oon 
olixsion oonoornirxgc tlio x>€xriod of x'otation of tli< 
iplanot. 

!K- jVT. ATsrx'O't^XA.ixx. 
Olxsoi'vatoiro do Afondon (!"3.-ot-0. ), 

JK'raxxcc*, Oot. 1 O. 


X^at>oratox*y i:>ralna^o. 

Txcoctxxx^xs xvitlx Ial>ox*atory draitxa;^o is so froc’inoxxt 
tliat infornxat-ion on any ixow do|:>ar-tnro nxay l»o oi 
l^oxxoral Sntoi'ost. It is diflicxxlt to otxtairx a rxxatox'ial 
for x;vasto sysXoxns xvliiolx xvill xvitlxstaxid diltxto aoids, 
allcalis, ox'i^axxio Iic:]nids, and morc?xxry, all of 'W'lxiolx find 
tlioir xvay dow^ix c*l»oixxit*al drains. 4:50 far, j^laasod •w'ai'o 
jxi|x«5s roixxairi fclio l>ost tlxin^w for ^ontiral xxso, Ixnt oan 
oxxly l>o oixfcaixxod in vory slxort loxxg^tlas, involvinjy? an 
nncl<>siral>lo rxnml>or of joixxts. J Ixavo tx*iod to irxtorost 
ono or txvo fxT*nxs in tlxo fxroclxiction of monldod di*ains 
axxd olxanxxols of grx*adod siiioa (sand) axxd aslxostos 
Ixoxxnd toj^otlxor Ixy lxij?^lx siiioa sodinrn silioato, Ixvit tlxo 
doxnand doos xxot aj>i>oar to ins pir e xnxxolx c^ntlxxxsiasxn 
for x'osoarolj ixx tlxis dirootioxx, Tlxanlcs to a ^xx-ofossor 
ixx oxxo of oxn* nxxi vox'si tick's, somo alloys of nit^lcol ax*o 
nndox* tost in Ixis lal>ot*atory draina^o systoxn, xvitlx a 
vix^-w to tlxo txossilxlo nso of tlxis xnatorial, 

A xnoro x'ooont doj,>artxxro is tlxo xxso of vnloanito, axxd 
axx onto r|x rising? fix*xrx l:kas Ixad xnaxlo a vnloanito fonr- 
inolx olxarxxxol ton foot lon;^ w'lxiolx Ixas Ixoon in xxso ixx 
axxotlior institntion fox* tlxroo xnontlxs, dnrirx^ xvixiolx 
sliort jxoiiod n«> olxangaco is disoomilxlo ; l> nt xvlxotlxor snolx 
a olxarxxxol woxild xvi tlxst:axxd tlxo sovox*o conditioxxs of 
soxxxo org?axxio lal>oratoi*ios may l>o ojxoxx to c^nostion. 

451xonl<l any roador of NT uiEtxs t>o j.>roi>arod to followr 
np> tlxis snlxjoot in tlxo intorosfs of advaxxoin^ lalxoratory 
ooxxstrvxotion, I slxall l>o g;lad if Ixo xvill oommxmioato 
vritli xno. 

AX.A3SI IS. Adxxjsmv, 


S> Old Scj|txar€^, 
f-inooln’s Inn, W^^.O. 


Hydrooarlxons fmm IVIotlxarxo. 

Iisr vioAv of tlxo jxxxlxlioation Ixy I^isolxor (.Srexirx. O-ftKSxx*-,, 
3, 30» ; 11>28) of tlxo rosnlts of Ixis ox;x>orixxxonts on 

tlxo tlxormal dooomjxosition of rnotlxano, to W'lxiolx x*o- 
foronoo is nxado l>y Alossrs. Stanloy axxd AQTaslx in a 
lottor y>nt>lislxod in ATATCxaEi of jN'ov- lO, it sooxns 
dosiralxlo to ;p>laoo oix rooord tlxo faot tlxat tlxo j>ro- 
dnotion of oomnxoroial yioJds of Ixonsc^i^no I>y tlxo 
nyrolysis of ixxotlxano, -w'itixont a oatxxlyst, wcas ]provodL 
xn tlxo J*’nol Toolxnology lal>oratox*ios of tlxo Univorsity 
of 451xofiaold at>ont two yoars a^o. Tlxo xvorlc forms 
tlxo Ixasis of oortain olaixxxs in Erxg?lislx I^atont JNo. 20T 11^ 
of Oot. 8, X027. 

T'or reasons w'lxiolx -will ax:>j>oar in fox'tlxooxnixxe: 

yxxxlxlioation, I Ixoliovo tlxo jxrodncstion of oonasono dnrin£? 
tHo doooxxxTposition of xxxotlxano to Ixo thron^lx otlxyloxxo, 
-wlxiolx is an oarly ;txrodn<5t <xf donomposition, and 
I>xxtadi€>no, -wlxiolx otlxylono yiolds orf Ixosktini^. Tlxo 
fox*xnation of otlxyloxxo fx*om xnotlxano oan Ixo oacjxro^sod 

as follows ; OH» - H >- z C^:F¥:^ -4* H - H, two of tlxo 

* rosidnos ’ s OH^ I^nstxxlatod iby Uoxxo and Oowrard 
iS’oo., 83, 1187 ; 1808) oomlxinixxfar to JPStVrm 

otlxylono . It. V. 

I>oixax*tmont of 3?*nol Toolxnologjy, 

TLJnivorsity, fiHxo£58old, 

ISTov. 13- 
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XriLCra.-]re<jl A.1>so]rf>t:io]:iL 3i>ec1:]rau of Axx&xnonia., and Arsixio« 


X T^ t>liLO -F*r*oc«e«?i^w^« of JR<yyciZ for* ^TJL^oetv 

('V'ol- 120, !PI>« 12S-210) -will ■l>o foixrid sorios 
of oomrri.irrxioctt>io3:u3 from t>lro Oovommoxxli X^skborci.^ 
tvorjv' oml -fclro iTxfr«L-rod sj>et<3i>ra. of t>li.o f»fajreo jgetses, 
Ammorrici., jpli.osjpli.ino, eLncl a^rsino, l>y €5ir IE5,ol>orti 
Xtoliorfeson etnd I>r. JT, J, Pox. 

In t>lio firstv ;pa.p»ors of -feliis sorios stro clo- 

soriliocl in somo do trail tilio a]pparat;iis and arrango- 
mont>, as it> 'veas rojproson tod to flio aiifliors tiliati it; 
xvonld l>o of intorost t>o ofliors w'orkin^? in t-liis fiold 
t>o givo an aooonnt; of flieir tiooliniqno. In t;lie 
t>liird jpa;por aro givon nnxrioriGal dat;a af 
jiressixros of 1, «•> a-i^d at>m. for t/lio position of 

t;lio osoillafion liands, and for flio rotrat-ion-oscilla- 
t;ion liands ^^lion liavo lioon rosolvod, togot/lior 

xv-itii curves illnst-ratring tlieso. 1''He foiirfli paper 
con fains a discussion of flie molecular sfmcfnre of 
file fliroe ^ases as deduced from flieir liand spect-ra. 

-A Hilger INo. 2 infra-red spectrometer vdtli -wave- 
len^tli drum engraved for a rock-salt prism 'W'as 
used. liotli to calilirate tlie engraving of tlie 
drum and to olitain tlie values of tlie markings 
for use ivitli prisms of cj^uartss (up to 3 ft.') an<l of 
fluorite (from 3 /x to H /^>, tliese values -were experi- 
mentally' determined in terms of angles of rotation 
of tlie prism talile. It is considered tliat ivlien 
prisms of different materials are employed, en- 
graving on tile drum would liave iieen more con- 
venient if it liad been in terms of angles. To 
obviate tlie effect of variations of air jiressurc on 
tlie tliermopile, tliis was enclosed in a specially 
designed air-tiglit casing w'itli rock-salt w-indo-ws. 

In w'ork in tlie infra-red region, tlie importance 
of taking into account tlie liigli temperature co- 
efiioient of refractive index of rock-salt and also 
of fluorite lias been insuflxciently reoognisetl. Tbis 
temperature coefiacient bas been determined by 
ILiiebreiob, and as Sir Itobert Kobertson and X>r. 
Pox bave already** dix’ected attention to tbis subject 
in tbis Journal (Natxjxle, dune 4, 102T, p. B18) it is 
suflioient to say tbat not only -^^as tbe temperature 
of tbe prism taken periodically tbrougliout eacli 
experiment and allo-wance made for any deviation 
from a standard temjperature of O., but also as 

a working basis Paseben’s values for tbe refractive 
Indices of rock-salt and fluox-itc T^'ore refenred to 
tbe same standard temperature, tables for tbis 
conversion being given in tbe paper. IMost pub- 
lished tables of refractive .indices of rock-salt and 
fluoxHlte bave ignored tbe fact tbat Paseben^s deter- 
minations w-ere made at varying temperatures . 

A galvanorneter of very higb sensitiveness w-as 
used for registering tbe energy falling upon the 
thermopile, and to overcome tbe effects of electro- 
magnetic disturbances and mechanical vibrations 
on tbis instru’&.ent constituted some of tbe chief 
difS.culties of this research. Py suitable shielding 
w^itb * stalloy ^ and mu metal ' tbe former dis- 
turbances W'ere overcome, *wbilst tbe mechanical 
disturbances W'ere nulliiied by a suspension system 
wbicb rendered the galvanometer usable at all 
times, even in a neigbbQurbood affected by con- 
tinuous heavy road traffic , 
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Tbe gases, prepared in a pure state, -were passed 
into one of tw^o observation tubes fitted w'ith rock- 
salt end-plates, tbe other tube remaining ejtnpty, 
and these tubes w^ere brought by means of a rocker 
device alternately into tbe optical train of radia- 
tion from a ISTernst filament to w'biob the input of 
energy w'as accurately controlled. Observations 
W'ere nuade of tbe energy as it passed first through 
tbe empty tube and then through tbe tul>e con- 
taining gas. Tbis arrangement w'as prefcirred to 
tbe alterxiative method of employing one observa- 
tion tube and exploring sections of tbe spectrum 
through tbis tube when it is altei-nately enxpty and 
fil]e<l v%'itli eras. Ixn tbe^s compexxsatirg txibe method 
it is essoxxtial tljat tlie ends of both tubes shall, be 
in strictly aocux'ate optical alignnxent. 

In all throe gases, amnxonia, pbospbiue, and 
arsine, a main secjixenoe of harmonic oscillation 
bands is disclosed, but w'bilc sucli a regular de- 
parture fronx true harmonic ratio as ICrats^ter fouxid 
in tbe case of tbe harmonic oscillation, bantls of 
hydrogen chloride is not found in any one of the 
three iixdividual gases, nearly constant ratios arc 
ol>tanxed betw'eon each of tl>e corresx>onding har- 
monic xnembers of the several gases. The follow- 
ing table illustrates the degree of uniformity 
these ratios in the case of th€*> main sc'<^ ixencjc* of 
oscillatioix bands ; 


Wn.^'o i»»nl>€^r. 




j\.x3amozaJa.. 


Ar«»ia>e. 


XOxlio. 


} ArKtrat-!/ 

A.Tu.naot»i«a.. j I*lioen->lairi«*. 


I. 

IX. 

III. 

IV. 
V. 


1 « 30 » 

S33&-0 

&0S3-0 

&^&0-8 


1.12S'0 
23272 
34 t 13-7 
<4S00-0 
&0OBA 


1CK>5'4 

2121-0 

30«>l-2 

4101 

&12&-e 


0-€»S0 

0-007 

0-072 

O-OSO 

OOBU 

AlcdCtn O'OBO 


0 -B 03 
0-011 
0-00£> 
O 012 
O SU 4 


The rate of oscillation thus depends upon the 
mass of the nucleus of tlie lieavy atom of the mole- 
cule, and doubtless by assuming a suitable law of 
force tbe distance of tbe atoms from one anotlier 
could be calculated. It affords also an argumc^nt 
for a similar structure for the inolecules of tbe tbivi* 
gases . 

In addition, each of the three gases was found 
to have a second seciuence of harmonics, an<i 
phosphine and arsine a seij^uonce pcpsculiaur to them- 
selves. Purtber, there appeared in ammonia a 
band at /^, apparently w'itbout harmonics, 

and members of a series of ■what were considered 
to belong to one mode of rotation of tbe moleoulcB 
of tbat gas. 

Tbe oseillation freq^uencies become slower in th^' 
order, from ammonia to phosphine and pbosphin<* 
to arsine, and tbe -wave -number diflerenoes in tli<^ 
rotation bands sbovr that tbe molecules also rotatt-s 
more and more slo'wly in tbe same order. 

Oonsideration is given in tbe fourtb 
bearing as regards constitution of tbe data din- 
played in tbe i>revious paper. Tb^ occurreni^ <>i 
barmonics in the oscillation bands bas already bec'U 
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JLT, 

xi:&«>zitt»ox 3 iiecl, fitafid Is ooir^sldteircH^ ini oon^'cmtoivion. 

'vsrit>Ii t'l3L«» idL6i^03rx)cxins^t>ioati. of ti^jhio olocrfcrio ncxomLOOti of 
fHjroo ^asos a.nci t^mocsaral^oiro oooffioiontv of 

tilioiir €iioloot>irlo oontst>an.t*s fibs c£et>oirrn.ixiLO<i l>y Watson 
on saznx>los of fiiio samo i^asos, 

JEfn^no, from a csonsidtoraflon of t»lio y>olarisat>ion 
anci la^w^s of foroo in tfcbo oaso of tilaio am.monia xnolo- 
onlo^ oonolncio<i fixat. -w'ix^xx fi»o 
jxolarisafion roaolxo<i an ocjniliferinm 
j>o«it>ion, flio fonr ions fomxinj^ a 
■feofralxocir-on 'wifli oq^nal siclo faoos, 
fHis ii^nro was st>al>lo. Tlxat. flxo 
ions aro sojxarafing is slxown l:>y 
flxo jf>roaonoo of fho osoiLlation 
Ixancis, anci ono of fiio moclos of 
vi:i>rat>ion is flxat- of t>lxo xxitsro^on 
atom apcainsf tifio ^lano of Hyciro^on 
afoms. Mnnci’s oonciifion w^onlci 
fiion Ixo fnlfilloci and a tiot-raViodral 
stmcsfiiro r<3C|^ijiT^i»d for fiio niodol. 

I IX fiio oaso of ammonia and of 
j>Hosx>i4ino, "Wafsoxx’s valxios for 
tlic^ olocfxic momoxxf oloarly sixjx- 
jxort- sixcii a vioxv, l>\xt> iix flio oaso 
of arsine iio ^efs a small valno for 
til is and for t>lxo fern jxTirafnre oc3- 
cifiicsionf of ifs di elec trio ooixstant. 

Al>sorpticxxx l^aixds as strong as tlioso of plxos- 
pliiixo aro fonnd in tHo speotrxim cxf arsiixe, and 
it is ar^nc^d tliat tixe olootrio xnoment sHonld 
not l>o reolcoixoci as dirootly moasnred l>y tlxo 
prod not of tlie distanoe cxf tlxo lioavy atom* from 
iHcj tlxroo ixydrogcin atoms axxd tlxe olxar^os on tlio 
ions, Ixut tlxat tho otfoot of tlio olootroix slircxod, 
^r<-ator in tlio oases of tlio lioaviost of tHo atoms 


Tnom1>ers of a Ixarmoxxio series appear livitlx tbe 
tw'o memlxers of tixe secgi^nonoe aixsent. Tlxe evidenoe 
as a -wlxole from tlxese considerations is nxnolx more 
in favoxar of a tertalxedral tliaxx of a ooplaixar oon- 
£L^xxratlon for tlie nxolocixiles of tlxese ^ases, 

Wlxile it is reooj^nisc^d tlxat tlie e^cistenoe of 
optioally aotive fon:xxs of sxxfistitxxted ammoninm 
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e-xiles, tixonglx not necessarily of ec|vial ixei^lxt, 

tSixxc^e, in addition to tlxo main secjxxenoe of Ixar- 
nioixic oscillation t>ands nxentioned alxove, tlxore 
<»«•<• 111- otlxer seq^xxences, some speonlations are xnade» 
f'i^l>eci€Xlly in tlxe ease of ammonia, as to tlxe de^^recMa 
<>i freedom of tlxe atoms in tlxat moleoxxle of xvlxicli 
■til esc sec^xxences nxay l>e tlxe re:l^eotion. Tlxns arf^xx« 
ni(iu.ts are addnoed tor assm^nin^ tlxe oscillation tnat 
iMfiy giv'e rise -^d tiie Ixand at and for tlxe 

i*oeuliar se^xxei)^o<B' of Ibands of axnnxonia of wixielx 

XTo.' aD®X, 


. of AtfcimoxAi-im «.t, XO fi.r> #ji. . X7 i>T*or c*tiT-x'<* at i at uxoaxxlxorc, lower eixrve 
at i 

oonxpotxnds is not decisive oxx tlxis poixxt, on acooixnt 
of tlxe distixrlxaixce caxxsed l>y tlxe six txstitxitin 
^p-oxxj>s, at tlxe saxYie tiixxe tlxe 'world of £!!}llis and 
i^alant on tlxo infra-i'od spoctrixm of amino- and 
ixrxino-compoixnds poixxts to tHo oscillation 

Ixeing connected xvitli 'wHat is termed alxove tlxe 
main sec^ixonco of Harmonics, and tHis ■view' does 
not conflict w'itlx tHe attrilxixtion of otHer de^Q^rees of 
freedonx, some of wHiclx correspond to valency Honds, 
to tHo othex* series of oscillation Hands iix anxmonia. 

3S3o oscillatioxx Hands Have Heen foxxxxd in tHese 
fi^ases similar to tHat fovxxxd (and resolved! Hy Imes 
and otHors for Ixydrogexx cHloride and cHaracterised 
Hy w'ixat may Ho torixxed F* axxd JR Hranches, writH 
a nxissin^ ^ or central HranoH. Aja a rixle, tHe 
oscillation Hands of ammonia, pHospHine, and arsine 
Have axxd HrancHos AvitH a Hold central C? 

Hrancli of aHsorptioix. THey are xxsxxally of tHe 
tyj>e sHow'n in l?*ig. 1 , AvHicH sHo'Ws a Hand in AvHiclx 
tlxe F^ axxd Ft Hranc^Hes Have Heon resolxred to give 
tHo rotation fringes, 

]F*rom tHe Avavo nixxnHer diffox^ences, wliicH vary 
little from Ha.nd to Haxxd for eacH of tHe gases, tHe 
moixiont of irxex'tia Has l>een calcxxlated from 

, and *T Has also Heen calcxxlated from tHe 

cHxssioal eixox'gy rcslation ^«X(2-7rr)5a ==* r in tHxs 
case Heing tlie* moan difference Hotw'een tlxe peaks 
of tHe and tHe F* and JR HrarxcHes, In tlxe 

following taHle are giveix tlxe resxxlts of tlxese oal- 
cxxlations : 
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TJh-o ircKiiizs of i« a^lao oaloxila.t>oci froTO 

t>Ho fonnaoir so-t of Arskloos of *J ctxxci oom^a»r*ocl wif>H 
those of ItaxilcirLO, virhoso rardios of naLoa.rL ooHisioia. 
£tiroa/, «fcs Twrotxld xiLa.t.oir€tlly t>o oxx^ootod, is giroCLtot* thfitn. 
thcLt of the» xra.d.ixxs of gyratioxi. . 

Tlio naomeots of ixiortijet ohtstirieci ethove are 
■fchooght. to hebxre x’ofor’oiaoe to the rot action of the 
moleoiile ahoiat sl line a-t right etngles to the line 
<iroY>f>e<i from the hea^v^*^ a>toxn on to the plane of 
the hydr-ogen atones and passing through the oexxtre 
of mass, hnt in the ease of ammonia another 
and sxnaller moment of inertia ^w^as discovered 
(»/ ~ 0*3f> X lO— This emerged from a considera- 
tion of the hand at lO-^5S mexrtioned ahove, 

which forms an exception to thc% iisixal tripartite 
hands in these gases, Tt is shown in Tig. SJ. 
Tims it has a dotxl>lc^ hranch , cloven, with a miss- 
ing x'otation mem her reminisoent of tlio hands of 
the halogen hj^^drides. The wave-nxmi hex* spacing 
hetw'eon most of the rotation fringes is similar 
to that ocenrx-ing in l>ands of the maixx secpiexxcc 
of l>aixds of anxmoxxia, l>xjt tliore are oxeeji>tions, or 
distxxrhances. The w'ave-nxxnx her differeixeo ho- 
tw^een the distixx'hanoe oxx tlie Ji hraixeh (f/) an<l the 
centre of the tw-o CJ hranclies (/*), thence to a dis- 
turbance on the JF* hranch (€^) , and thence to an 
isolated hand hc^roxid (</), is IhO wave-nxxnx hors, 
this last hand having a wxx ve-nximher foixr times 
that of a so-called rotation hand of ammoixia 
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found hy IXxxhens and Wartonherg ahout X©0 wa've- 
xxuxnhers <03 /x>. Xt is therefore considered that 
there is here the impositioxx of anotlier rotation 
svstem, and as its moment of inertia is much less, 
it is attrihxxtexl to the rotation of the hydrogen 
atoixxs round a line dxxxpped perpexxdicularly from 
the nitrogen on to the plane of the hydrogen atoms. 

Tinally, it may he said that w'hile the structxxre 
of the three moleexxles, ammonia, phosphine, and 
arsine ajipears to l»e essentially similar, yet there 
are featxires in the iixfra-red ahsoiption speotruixx 
of anxxxxonia xvhioh differ from those of the other_^ 
two, and wliile the spectra of T>hosph ino . 
are very liho oxxe another, yet they have 
feat.xxx*es not possessed hy axxxmonia. 

jVs ixxost of the w^orh on those gases xvas con- 
ducted at pressxxros varyixxg from one to one- 
sixteoxxth atixxosplxere, an oj>ixort unity was afTor 
of ohsorv'ixxg the cffe<‘t of pressux’c on the> ix^tdil^iSity \ 
aixd on the area of the haixds. Iix vievvj^pK^^^state- \ 
rueixts in the literature tliat sxich a tliat of 

Jbieer, w-hich provides for an exi>oryj^tff!jal decrement 
iixtexxsity w'ith j.>ressxax*e, cioos''*‘nx>t liold for sxxeli 
a X'.ase as tliis, it was of ixxterest to fixxd tliat when 
the haxxds w^ei’e well resolved tit is law^ W'txs o hey eel 
W'ith rerxiai'lcahle* aceiiracy. This w^oulci Y>oint to 
the ahsorption of the imposed radiation hy com- 
paratively small fraction of the? total niiinher of 
molecules laresc^nt in the gas. 


lXea.lth and Sanitation in India* 


A.pj:>exxdix to tlie Tteport of the iXoyal CV>xn- 
mission on -A.gi*icultxxro iix India has recently 
heen publish ed,^ consisting of a o<xncise sxxirvoy of 
conditions in each of the presidencies and provinces, 
eleven ixi rH, of I3ritish Xxulia. One secstion of each 
such survey is devoted to pultlic health and sani- 
tation, ami of these it is proposed to give a brief 
account. The Native States are not included iix 
the sux-vey. 

The chief feature brought oxxt hy tliese sections 
of the volume is the tremendoxisly heavy incidence 
of certain microhic diseases, such as malaria, cholera, 
and kala-aa&ar, and the high inor*tality, or in tlie 
case of malaria, the severe deterioration in physical 
’Well-being and efficiency caused hy them. 

.Ajb regards malax'ia, the oflExeial figures of deaths 
directly due to this disease are xxndouhtedly far too 
high. Thus in the United Provinces ahoxit one 
million (out of a population of 4-6-^ millions) are 
reported as dying every year of malaxda ; hut “ the 
village watchman ^who is the registration authority) 
ascribes every case of death w'hich he cannot under- 
stand to malaria ” ; still, the actual number of 
deaths cannot he less than 100,000 annually^. The 
importance of malaria, however, lies rather (apairt 
from the actual suffering) in the re^duction of work- 
ing efficiency, and in its being a predisposing cause 
of death - from other diseases. Tlius (again in the 
United JPx*ovin ces) one -fourth of the total popula- 
tion get two attacks of malaria every year, and only 


Conomilawlon o« ir«t Vol. 

tlxe J^pprt. X*x>. vl-t- IX xiaa.p«. <]L«CKitaovt. t U 

No- 30S1« Vox-. 


4. jAi>poiiatjiC 
ML. StAlloxKerr 


1 per cent rt^cc^ive proper cjxiinixix^ trcixtmont ; 125 

j>er cent of tlie population are totally incajiacitated 
for w'oi*k for two months, besides liaving a lowered 
vitality for the rest of the year. X''he loss of x=>ffi- 
cioney for the IS million w'orkers in the agrieultxiral 
population of 3.^ millions is put- dow'ii at SO per 
cent . 

X'^’or six moxitlis of the year tlie delta of I-ow'cr 
Hurma is practically entirely under water, and for 
montlis afterw'ards, shallow' pools are loft scattered 
about the country. What this must mean for 
malax:i.a is easily ai>preli ended ; and it is not sur- 
prising to loai’n that malaria undoubtedly rt^luces 
the working efficiency of a large jiai^ of 'the rural 
population. In Hengal, too, it is said that for some 
three months in every year the capacity for labour 
of a large proportion of the inhalxitants of rural 
districts, especially in western Hengal, is much 
impaired by attacks of malaria ; and that malaria, 
in low'cring the vitality of mothers, is one of the . 
principal causes of the liigh rate of infant mox~tality 
from which I^engal sulfers. f^imilar remarks are 
made regarding other provixxces also. 

Oholera is less -widely distributed, and in most,' 
parts of India less constantly present than malaria. 
^Hengal auffi^rs more than any other province ; the 
disease reappears year by year, and accounts on 
the average for rather more than S per cent of the 
total moxtality. Xn the neighbouring provinoe of 
JBihar and Orissa, the mortality rate from oholera 
isi 2*2 per lOOO, and the average mortality is nearl 3 r 
90,000 annually (out of a population of 30 millions). 
Vet the disease is easily oontroUahle, given a good 
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waiter stip^ly and tl&e most ordinary sanit^ary pro- | 
oaut^iono. 

Xn j^isiBam Icala-azar is a spoeictl proUom^ and ov-exi 
t^aikes preoedonoo of malaria in importance ; in -tke 
ninei>ios of las-t century it took a terrible toll of 
life, leaving wbolo tracts deserted and uncultivated ; 
tlio popiilation of tbe district of Kammp decreased 
during this period by *7 per cent, and tbat of ISTow- 
gong district by more than one -fourth. There is 
now an effective treatment ; in 102,5, B0,000 oases 
were treated, of which only B305 died ; twenty 
years ago, practically all the 00,000 would have 
been doomed to death. 

Tassing mention may be made of hookworm ; in 
IMIadras, “ in the wet districts, especially where rice 
cultivation is the main occupation, BO-lOO per cent 
of the people are heavily infected with hookworm. 
This disease, though not immediately fatal, steadily 
undermines the physique of the population.’* In 
the eastern districts of the Uinted I?rovinces, BO j>er 
cent r>f tlie population are infected by hookworm . 
l^lague wo inust pass over without comment. 

The c^xpectatioii of life in most provinces is about 
21 years ; in lVta<lras, however, it rises to 2€> years 
for males and 27^ for females ; while in Hurma, 
whore f.lie t5xp€^ctation is greatest, it is 31 J years 
for males an<l 32-^ for females. A comx>arison with 
Oreat Hr i tain may bc^ made by saying that in the 
XJnito<l Trovin<*es the general death-rate is 2J 
times as high as witli us ; this, of c‘.ourse, is largely 
due to the ax*palling infant mortality. 

Along with the above facts must be considered 
the habits and conditions of life of tlie peojile. Of 
Madras it is said : 

J.>wolling are ba<11y coiist ructocJ , <lovoi<i of 

light and ventilatioxi. Tlio houses of the very poor 
<axxd these nni'orturiat ely form tbe great xnajority) 
harbotir both tlio lixurnan and tlie cattle x>opulation 
un«ler tbe saiiie roof ; and oowdntxg axxd house refuse 
are acc\un»ilated in the close vicinity of the houses. 
In villages wliich Ixave more than one sourc<^ of w'ater 
supply, no particular well or tank is reserved ex- 
clusively for drinking w^ater, and pollution by washing, 
bathing, and by animal and hxxmaix organic nrxatter is 
universal. No system of drainage is in practice, with 
the I’esuit tliat f>ools form in evex*y dc>XJTession clxxring 
the rainy seasoxx axxd stagnate iix the hot weatlxer. 
Of sanitary ai*raxigem©nta tlxero are almost none, so 
that the soil in and aroxxnd the village becomes 
polluted and all waterw^ays aro a positive danger. 
JE*'or medical assistance a villager may Ixave to travel 
miles to tlic nearest dispensary, xxnless he is px^pared 
to entx'ust himself to the adrixinistration of the 
* quack.* Little -wonder, then, that the deaths from 
proventable diseases ireach appalling figures.” 

Most> of this may be c^rtcridcMi broadly to the 
whole of India ; as most residents in India must 
have observed for tbem selves, the village pond 
serves for the village cattle to drink at and to wallow 
in, for young and old to bathe in, for washing the 
clothes of the village, for cleaning household vessels 
— Hand often for drinking also. In the general ab- 
fiience of any system of conservancy, the universal 
ctistom of the villagers is to go out in the early 
morning to relieve natui-e in the Oelds ; in the 
lar^r villages and towns, the fields are not so 
ea^nly rewaefaed- 
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Let me say, however, that it is unfair to bring a 
general charge of uncleanliness against the Indian 
villager- The brass cooking-x>ots of the poorest 
I?un|abi will invariably be kept polished and 
shining ; the courtyards of their houses often look 
fit to dine off ; their ablutions are, of course, far 
more frequent than tliose of a Kuropean work- 
man ; it is simply that they do not understand 
eleanliness in quite tlxe same sense as an educated 
European. So it is noted in the present volume 
that the Hurman is by habit scrupulously clean, 
and the houses are as a rule also kept in a tidy 
and orderly manner, though here (as elsewhere) 
there is a tendency to carelessness in the village 
surroundings. 

It is scarcely possible to outline the official 
measures which exist for dealing with the condi- 
tions abov€5 described. In all provinces alike there 
is the regular xnedical service, with in each district 
a chief hospital and a number of subsidiary hospi- 
tals, a civil surgeon, and a number of assistant 
surgeons ; and in all provinces, too, tbere is now 
a dejxartment of public health, with a director and 
a number of subordirxate officers. Hut tbe orgetn- 
isation of the public health service varies too much 
from province to province to allow of any short or 
general description. A few points may be selected 
for comment. 

The inadequacy of the jjublic health stall is 
acknowledged in several provinces. Thus in 
Hurma, though the department is said to have been 
very substantially strengthened, it still apx>oars to 
consist only of tlie director with two assistant 
directors, and in most districts the civil surgeon 
tjombmes the functions of health officer with his 
own proper duties ; recently, lO su b- assistant sur- 
geoixs (<xfficers of a lower grade than the assistant 
surgeons, who liavo not gone through the medical 
course for a degree) have been plactxd at the dit^- 
posal of the dopartmoixt, but this nunaber must 
be very nxueh incrc^ased if any impression is to b© 
made on the jxrovinco.” In tbe Central Provinces, 
there are no district healtli officers, and want of 
funds is complained of : “ there is a Village Sani- 

tation Act which is appJicMl to a few villages, and 
funds are collected and spent on cleaixirig village 
sites, wells, etc. Hut no schemes of an extensive 
nature can bo carried oxxt.” In Assam, where it is 
said that, next to kala-aaiar, malaria, is jprobably 
the most potent enemy to human life, xn « jfetc: 
locxLlitie^ (italics are mine) special antirnalarial 
nxeasures such as the clearance of jungles and 
undorgrowths, the improvement of drainage, and 
the treating of sheets of -water with kerosene, are 
being carried oxit by Oovemment and by tea com- 
panic^s. In Hihar and Orissa it is not easy to got 
district boards to realisce their responsibilities, and 
the poreexitage of the board’s exx>4OT.ditur© on sani- 
tation to their total income shows no tendency tc 
inerf^se.” 

A serioxis fact is the shortage and high price ol 
quinine. This drug is generally availedble at th< 
post offices, where It is sold at or below cost price 
In Herxgal it is reported tlxat the total amount sc 
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sold is vojry sjmsLll froxxx O-T t;o 2 ^:i:*S/iri.s jp^r ixxdi- 

vidiia,! i>or CLTuounrL ixi cli£Pox'ozi.t> wKilo 03 n -tixe^ 

so€k.l«^ of t^Ho Xt^eklia^xi. ooxxsunniplsioxi i>o 20 t>imos, s.]:i.€l 
oxi -tlxa-li of tiino Oroolc, 30 -fco OO -feiiacxos, sts roxxoli 
slkOTaJd^ l>o ooi:iLSU33ci.o€l . Xi; i3aLUsi> l>o ci.<ldLo<l» lio^'o^ror, 

clistvirll>xjLt^ioxx of q-ulxiixi^o is s^lso ocLrriod oxAtv toy 
loos.1 Auftooirlt^ios, «uxxt>ixirxetl£LX^l£bl sooiot^ios, sjocl otvlior 
a»go]3.oios, S.XXC1 “btoo i:>oi>s,l sbxxxoiznt; so dis-tiritoixtod is 
now soxn.o'wto.a.'t^ ^vo|i,t>o]r 'btos.xi. titocLt> xnn^tostsod f tox-oxxgto 
itoo x^osti ofiSioos. In. iXie Unitiocl T^ovinoos ili is 
ss^id t>toeti> t>too otoiof roq|nire»mexxi> fox* comtoatiin^ 
msirlsrirlck is a> voiry mnoto lax-gor q|m3Lniiit>y of c|ninino, 
ct^CLilcLtolo CL-t s. vojry mncto lower* jpx“ioe* ; “ iix X021, 

't.toe t>oi:^l s'boelc £b^s.ll£i.toie for t>toe w-toole of India w'as 
X00,<;KX> Itos. ; doiitolo t:.tois qwanXify w*onld toe re- 
quired for titoo XJnitiod I*rovinoeK alone.” Xn IVladras 
** j>c>onle aro Avell aw'are of flio value of quinine as a 
sj^ecinc a^auxst^ titois disease, and were it» availatole 
in sxxfiftcsionf quanfit>y, and af a jxrioe wi1>toiii f>too 
means of fixe j>eo-ple, if woxxld too widely used. Uuf 
in j>resenf ooxxdLifions fixe oosf of any sotoonxe of 
general disfritoufion is jxrolxitoifive. * Tlxe acfual 
jxrioe cliarged, in .A.ssanx for excamjxle, is 4^ axxnas 
(atooxxf Sd.) for 80 grains ; fixe amounf of quinine 
required, aocording fo modem ideas, for fixe ade- 
quafe freafxnenf of even a single affacX:: of one 
xnexntoer of a family makes a largo Ixole in a monflily 
incoxne of, say, 20-30 rujpees. 

Tlxe oflBeial agencies are in many jxrovinces doing 
a large axnouirf of jxrojxaganda "worlc, axxd are exi- 
deavouring fo insfil ixxfo ftoe jxeojxle fixe elomenfs of 
liygiene, and ftoe Icxioxvledgo of ftoe causafioxx of 
disease axxd of siinjxle xneasures for ifs x^reveixfion. 
Xn -A.ssaxn nxuclx work is done toy ftoe kala-azar 
sfad' among ftoe i>utolie axxd in ftoe sclxools toy means 
of lanfem lecfures and fixe disfritoufion of toullefins, 
^am^xtolefs, and jxicforial ^osfers. Xn ftoe X^unjato 
ftoe village sctooolxnasfer Ixas toeen enlisfed - for 
jxro]pagaxxda. In ftoe Oenfral X^rovinoes lecfures 
are given toy toealfto jxutolicify officers. Tlxe insfi- 
fufion of * JBatoy Weeks ^ and ‘ XXealfto "Weeks * 
a]px^ars fo toave toecome very generally 
flxroxxgtoouf ftoe ooxxnfry ; in IVIadras, for exiaxnple, 
ftoe * *weeks ^ are run accordixxg fo a model px*o- 
graxxxme drawn up toy ftoe Ilirocfor of XHxtolic XIoalfto ; 

* ftoe xnovemenf toas appealed fp ftoe general popu- 
lace in an excfraor dinary manner, sutosfanfial evi- 
dence of w"lxiclx is forftocomiixg in ftoe increasing 
volume of funds raised toy privafe sutoscripf ion . * ^ 

Unofficial agencies are also x*esponsil>le for mucto 
good work in cei-fain provinces. T'oremosf oome 
file anfixxxalarial sociefies of Hengal, wtoicto toegan 
^ in 1917, and comprised af ftoe end of 1920 soxno 
300 regisfered and 700 ‘ live ^ unregisfered sociefies. 
Ttoeso seek fo awaken ftoe villagers fo ftoe necossify 
and ftoe possitoilify of improving fixe toealfto of ftoeir 
villages toy ftoeir own effoirbs ; fxxey toelieve in prac- 
fioal work, and undertake fo kerosene difctoes and 
fanks, exTcavafe drains and fraok oxji^f malaria 
carriers ' for remedial freafxnenf . Xn JMCadras in 

1 927 nuxnerous lecfures were delivered, posf ers and 
leafiefs w^ere disfxritoufed, and in some cases Ian- 
fexms and slides were provided ; pxesuxnatoly ftoe 
greafer parf of ftois acfivify wees due fo privafe 
enfeinprise. 
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Ttoe series of provincial surveys wtoicto we toave 
toeen considering toas an infomxafive purpose only, 
and is nof infended eiftoer fo emptoasise ftoe seri- 
ousness of ftoe oondifions or fo puf forward plans 
for dealing w'if to f toem . Bpeaking in ftoe mosf 
general ferms, w'toioto alone is possitole toere, meas- 
ures for alloviafioxx xxxusf pr ocec^d on ftoxiee lines. 

(u.) The oonfinued prosecufion of resear o to in 

preven five medicine a maf fer wtoicto is more espcMxi- 

ally ftoe clxarge of ftoe Ooverxxmenf of India and 
provincial govexnmenfs. Tlx ere is no doutof ftoaf 

fixe governmonfs on ftoe w^toole, and especially ftoe 
Oovernmenf of India, reoogxxise ftoeir dufios in fills 
respocf ; ftoe maintenance of ftoe Oenfral XXesearcto 
Insfifufe af XOasauli s*s vrell as oftoer more recent 
insfif ufions, ftoe esf atolls tonxenf of ftoe Betoool of 
Tropical IVIedioine in Oalcuffa, ftoe appoinfmenf of 
ftoe kala-azar inquixry, etc., are sufficient evidenOi<!& 
of ftois. . ; \ 

Ttoe provision of larger f uxxds for more ade- 
quate staffing of ftoe putolic toealfto departments of 
ftoe sev'eral provixxces, and for ftoe carrying out of 
pure 'wafer, drainage, and oftoer toealfto setoexm^s. 
But sanifafioxx must fake ifs plaoo along w^ifto 
admirxisf raf ion , justice, police, eduoafk>n, putolic 
w^orks, etc. ; and ftoerefore fixe possitoilify of suclx 
a provision depends in ftoe fix*st place on ftoe ec-e- 
noxiiic prosperity of fixe country ; all xxxeausures 

ftoaf increase ftois prosixerif^** ftoc5 improvement of 

agrioulfurt>, fixe provision of more adequate com- 
xnunicafions, etc. ferxd also fo increase ftoe possi- 

toilify of doirxg more for ftoe putolic Ixealfli . 

(c> X..asfly, ftoo nxosf iiin>orfanf faefox* ixx ftoe iiix- 
provenxexxf of ftoe putolic toealfto must toe fto<3 educa- 
tion of ftoe people. Ttoe Xndiaxx people toave xxow, 
ftorougto ftoe elected nxexntoers of t^e provincial 
couxxcils, as w*ell as ftorougto ftoe district tooards and 
municipalities, a oonsideratole voice ixx ftoe disposal 
of provincial and local funds ; expenditure oxx 
sanitation may xxof at once produce spt’tcfac^xxlar 

results ^a gradual dixxxinufion of ftoo doo, fix -rate, 

even if if is appretoended , is nof a xnaffer ftoaf xnakes 

axx immediate apj>eal and nxay involve violence 

fo age-old cusfoxns ; moxxey is ftoerefore nof likely 
fo too voted for sanitation until ftoe people toave 
toeerx faugtof fo appreciate fixe benefits ftoaf ade- 
quate sanitation tocssfows. 

M^ucto, very mucto, can also toe done by ftoe people, 
even apart froxn expendifxxre of putolic funds, if, 
as is toappexxing in many places, ftoey can toe in- 
duced toy lecfures, lantern derrxoxxsf raf ions , ex- 

toitoifions, lessons in setoool, pamphlets 

fo fake an intercut in toealfto matters axxd act for 
ftoemselves. Tossitoly more potent, fixouglx acting 
more slowly, flxazi all else w^ould toe ftoe penetration 
of ftoe masses of India toy a rafioxxal system o£ 
general education, wlxiclx w'ould alter ftoe toatoif of 
nxind of tlxe w*tooie population, and lead ttoem to 
sutostitute for tlxe ideas of otoanee and fate tlxat of 
oaxxse and ofiect, to ttolnk toackwards froixi- tiie facets 
of disease and detoility to ttoe conditions of w'toioto 
ttoey are ttoe natural and neo€»ssa^^ consequenoe* 
and to exotoange ttoe toxsouciant attitut^ of to-da^ 
for a reasoziatole activity dLireoted to sliaping ttoerr 
own welfare. JT. e<>yr * 
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. 3Pj»o:| 3'. O ASCKTjAJsrwAt J^ojs^rraes, t^Jhics oo'uira.^GOxsis I>irooibo** o£ 
3B3t>ix«iu 01:>»03rv«».-fc03r3r, dleN5ioxdl>4B>» 'blni.o x^irosozit. €»x*zzx^'£iozz 
o£ jKtiri.a. ci« £««• amore violeux-fc t>li.ebarx t-Ho oxjL£>b»i*0£k»Itc» 

c»£ 19X0, 1911, cuczd 1923, etll of -wlniola Izoj^etrx t>o dimlzziislrz 
izz aftioir fooi* oz* five* *X*lr».o oinzx>‘fcio«- 

l> 0 |^£kxz. o*z I^ov- 2 a. ciozi»e^ oxxxissaotz. of «t«lz-C5laa.i*^oci 

fjrorzz f.lao zzor*t/li.-0€fcsi>€?‘x-»a 01>s»oz'va.t.iorx ’W'£l» 

ora. czoooamfi of l>Tjit> iti rrotiio-od 

Id.'V'cz l>o#?^€».riL fio How' oojpiorrjpily' fr*oro. f.l:»r*oo diffesr'orrt 
Xal«oo» <lur*ijn.j^ 't.lrfiLt. a.f t>orxrooirr . Tlio xxoacfc rrro ntxi rri^ larv'A 

broiro tilxi*oiaL^lra still rraoro vi^?or*oxaisl>^ oi^st. of IVTjFrsoa-li . 
«raoo t>laojra calrraost/ ovor'y dct>r laazs soon -tiro 
of Gb ■rkGirw fi»»vJ-r*o- 'X*1 ao •t*.>r-r*ont of l^EZva- -tired do- 
lod +-lro ’VilloneK-oio vetlloy" <|rriolcly sn.r***ovrrr<le>d 
£rli, errrd l>y ISIov. *7 tiro littlo tow-ir "wcrs dostr-oyod. 
r«fs 'vrat.lloy to tiro nojr-tli tiro leaver 1ms c?rosso<i tires 
I'eril-wery^ lino curd r*o»c?lrod tiro soer. vfV tlrird fiow iir 
T^erlloy to tiro sorrtlr sorriorrsly tlrr-oertons Oa-ryerltrlrer 
t-li<^ lerr'jt^or* tow-rr of C 1 ia, *•**«'. ldor*o sol<]ior*s Imvo 
Irlastirr^ out a doj>r*Oi-«siorr to oorid not tiro lava to 
oa. Orr i'J'ov- H, l^rof. X-*orrto flovr^ ovojr tiro ^r*oat 
Lno and roiroytorl lava strroarns firorxr sovoial of 
•ont-r'al OT*ator*s. llo jn-otl iot ocl tlmt tiro or*rr|L>tion 
cl oorrtinrio for* at loaat- arrotlrr'r* -woolc. ^inoo tlrt^n 
irons stroanr Iras star’tod fr'orrr a fissirx'O tivo rnilos 
r-wost of IMCawoali, Itojpoi’ts datod T^ov. 12 statod 
tliot'o liad l>oon a door-oaso in activity and it -w^as 
d tlrat tiro Iralt of tiro lav^a llorv w^onld Iro dofinito. 
idy a i-iolr ag^r'ionlt \.r»*al distr-iot of for*tilo j^ax*don3 
orolitrrds Iras Irtron ovor-'wl lolmesd, arrd villajii^os, 
ros. roads, via<lt*otw, tialrloa, and rvator jrijroa Iravo 
dostroyo<l, *X'lrox*o Iras l>€»on littlo loss of lifo 
ta: to oflicsjont ovaonation or^arriHation, anri already 
aro onxfrloyod in rxraleinf^ a novr road fr-onr 
• tovk'ards >Vnnmrac.iata. 


fc soex-otariat of tiro Trrri>ortal .Ag^rioxrltvLral Xtewr5oai:*olr 
r*ronco, -wlriclr Irold its inan^nral mooting a y<^»ar“ 
lias issrro<l a s«roond rc^X^iortr dotailxn^ tiro action 
r on tiro vai*ion» roconrmondatioxrs rvlriclr -veoro 
xxrado. It a]:>].>oars tlrxr.t little Iroadway Iras yot 
nr ado rvitlr tiro larger sciromos f>x*oj>osod. 'Tiro 
ilislrxrrc^nt of a drain of Jb3rxririx*o xosoarclr statiorrs, 
*'^t*'tion of no-w im|:>ox'ial I>m7era«r3c and coT*x‘e»sp>ond- 
coxrtx*os, tiro sdromo for lax’|?o>soalo im*i|jfatioxr 
.rolr, tiro trainini^ of Iriolo^ists to nroot tiro orc^roctod 
inox^aaoxl dorxrand, aro oitlrorr slrolvorl for tiro 
nt or aro still rrndor corrsidoratxon. It is not 
to croato now z*osoarolr stations rmtil tiro 
of tiro .^mani Xnstitnto is l>rorr.| 2 flrfc njr to frrll 
'X'lro ^ovorzrixr 4 ^ Irodios of tiro institrrtioxrs 
Iriolr it is xrooommondod tlrat cloarixr;c^ Ironsos of 
rrration sHoxrld l>o xjtttaolrod Iravo acco|>tod tiro 
jcrrnondatioxrs in px'ixrcijrlo, and tiro IBritislr Troas- 
ras ao^ojptod tiro {rx’in.df^lo of a coxrtrilmtion to- 
s tiro oost^ Irrrt tiro otlror ooxrntrios of tiro ISnrjriro 
yot to ndmixrato rojproooxrtativos to a trody wlriolr 
ciisoxrssr q-ULcrstions of ori^anlsation, cost, and tlroir 
"ibxrtioxrs^ A etrsoussiozr is 'witlx tiro 

Oonrxnittoo of ATioo-Olraxfrooltors of XJrrSvor- 
XXoa^i^rarastora* ..A^ssooratlon is Iroin^ 
on tiro steeps, to lp»o .to inezoaso tiro onti>irt 


of Irioloi^sts. li2ffoc?t Has l>oon givoxr, Howovoar, to 
sovoral of tHo minor recommend atioxrs. It is dis- 
a2>x>ointini^ to find tlrat tire manuf actirrin^ intexosts 
in OSx'oat IBritain, -wlriclr Have Heen ai>j>x*c>acHed Hy tiro 
liCinistry of A-^opricrrltiire to jrrovide scHolax:*sHi 5 >s for 
Hiolo^ical strxdexrts axrd researclr worlcors, Irave not 
responded -vritli any entlr usiasxn . It is erinally dis- 
afrirointin^ to ftirr<l srrclr small indicatioxrs of any en- 
tHrrsiasm of Overseas Oovernxxrents of tHe 'Exnjrir-e to 
rmdertalce any firraneial resjrorrsiHility for tHe oxrcorrr- 
aij^exxrent of sclr ernes of co-oyrerative ISmYrire x'esearoH, 
altHorrjGfH a year Has ela|r«ed since tlrc^ix' formnlation- 

'l'*nr£; x>x-ol>lem of -water snj>jf>ly in ^reat cities is one of 
jE^o-winj? imyrortance, and xrot w-itlront anreioty fox* tHe 
ftrtxrre. X'l'rxstw^oi'tHy statistics slrow tHat in tHe old 
tyyre of Honse vritH •w'at.er laid on Hrrt -rvitHorit Hot 
-waf^^r OX' Iratlr, tHe daily consxrmfrtion -w-as seven 
gallons jrei' Hoad jrer daj-^, Xn a modem, cottage -wrtH 
HatH axrd liot ■w'ater, tHe daily consuTnx>tion is fifteen 
gallons irer Iread. Witlr f.lre view^ of adeqrrate con- 
servatioxr and xlistriHixtiorr of wrater srx£> 5 >lies in tHe 
fntnro, tiro IVtinist-ry of XXealtlr advises tire airx>ointxnent 
of regioxral rvater committ-ees in Oroat Britain* -A^ 
I>axnx>lrlt^t rrndor tliat title, issirc>d Hy tHe IVtinistry, 
desex-iHr^s tire worlc of srrdr com-xrrittees. X*Hey slrorrld 
l>e jmrely advisorry and Have no escecirtive 
AH tire -water Hoards and otlrer w-ater arxtHorit.iew -wHose 
interests ax^i liJcely to l>e closely coxmec-fced sHorrld He 
grorjifred irr a committee w^itlr tHe view' of diserrssing 
and reacHing a coxrrx-non jrolicy. Oomxnitte««3 are 
advised to x>lan ixr tietail for tw-enty year's alread, and 
irr Hroad otxtline for fifty years. I^eriodioal x*evision of 
fj^rojects w'ill He necessary. A.vailaHle srrirjrlies of 
-water sHoirld He allocated to tHo Hest advantage of all 
areas in tire region, and local srr.i>irlies slrorrld xrot He 
overlooked in favorrr of rr^rlend sorrrees- Xl.eliaHle 
estima-tes of cost sHorrld al-ways He oHtained. It is 
Hofxetl tlrat tHose committees •w'ill He Helx>f ixl ixr avoidixrg 
fxriotion Het-w'oen rival claixnaxrts for -w-ater ax'eas, axrd 
w^ill redrree ercjrense in tire accxnisitioxr of satisfactorry 
■water srrj>jj>lies. 

Xisr xnodox'n times meclranical advances j>XN:>dxxoe tHeir 
economic effect xmrcH more x'ajridly tlran -was tire case 
formerly. It took aHorrt forty years for a faiarly coxrr- 
jrlet^e network of railway sys toxxrs to He estaHlisHed r 
t-wexrty years for tHe x'oads of tHe oormtry to He over- 
rrm and even congested Hy xnotor traxrsjrort z axrd it 
will He a matter- of a few years only from tHe ftrlX 
coxrqt'^<^s*l^ of tHe air for air transitxorfc to Heooxxre axr 
important factor ixr onr econonrio life. lire rail^way 
c^oxn^anies Have ixrdicated tHat tHey are xrot to He 
oarrgHt xrafrfxing a second time. *I*He Ai.ir Ckxvmoil 
i-teelf in its attexnpr*:^ to look alread Has xrove* afrptroaoHed 
tHe local antHorities witH tHe view of exrlistixrg tHeir 
srxj^fxoxt to estaHlIsH aexx>drom^» ixr xnosrt of tHe towns. 
Xxrter-coxrrmxxTricatioxr Hy air excists to-day He tween 
alxxrost every large city orr tHe Oontinerrt, jrartionlarly 
in Oerxicraxry, axrd tHe enconragentexrt to civil aviation 
afforded Hy xrmxricifral aerodrome^ is ^rovirrg of great 
valrxe. Xn a oircnlar letti^ jEiro«*r tHe AJjr IS^xristry 
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-t-o -t/lrio loc'ctl ^.xx-fclTiori-fcicss- ian Or-r^otti I3lj-i-t.ja.ijn, it- is 
I>oint<?Kl ont ti).».t in tlae> 4a.l>sonoo of similcbjr jfeboilitios, 
I'-^T-itisii incinstry o^nxnot ci^erivo full £b<.l^<mt£LjB^ fx-om 
^ix- ti-»nsjpor*t, nncl it is not }3ossil>]o fox- naox-oiiaunts 
to ntiliso a.ix-ox*a.ft, ’wlxotlxox- |^>x*i v-aato* or ijiroct, fox- tlao 
«I>oociy convoya^nco of xna.toria.1 and docnxnonts oitlxoi- 
to Oroydon, -wItlox-o tixoy oaxx cronnc^ot 'wit>» tlxc** oross 
Oii^a'ixnol air s^rvioo, ox* diroot to tixoir dostinations 

IWLxjtom: as tlio oivil flyixx^ olxxlj xnovoxnoxxt iias doxxo 
to stixrrxxilato ixxtorost xxxx<i fostox* oxxti»xxsiasm ixjt tixo xxir, 
jpx*o#»Tre»ss is still lxamj:»x?r<^d ixy lac-lc of aox'odromos «.nd 
iandirxf^ ^ronxxds. "Wiiilo i>x'ovisioix for tiioso faoilitic^s 
l>y tix€:5 iStato xnxxst Ixo c»oirxfinod to t-<'“X'rxx.ixaal jxoixxts oix. 

tx-xjxxlx: ’ roxxtos, l-lxo ostai^lishxxrxt-nt of jx nc5twox*lc of 
aorodroxxios, it is assox’tod, xnxxst dovolvo oxx tiio loc^al 
a.xxtixoritie*s- Jil-voxy tox?vxx of arxy ixxi]f xox-tanoo -will 
ssoojrxor or lator tixxd it as ossoiatial to j >oss<=>ss aoro- 
d.x*oxnos as to x^os.soss statioxis, x'oads, axx<l otixor 
facrilitios of tx-ansiaox-t. Tf^lio Ministry is to l>o 

oorxjt?ratxxlatod <3n tfxis fr>x-ox 2 :rossivo stojx to fostox- a 
nooossary dovoloyxxxxont . ''J^lic-s sooxxor loc5al axxtiioritios 
Ixooonxo alivo to tlio tx-xitlx of tlxo ^ir MEixxistx-y’s ooix- 
torxtioxxs, tixo oasiox* -will it l>o for tlxom to jpixroixaso 
land snitalxlo fox- tiiis jxm*i>osc5, txoforo sxJO<*xxl« t ioxi 
r€>xx<lox*s tlio i:*rioo fxx'olxil^iti vo. 

Sxfi'VJffiaA-X.. nxe-mlxox’s of tlxo staff of i Ixo ZFtoyal Xiotanio 
f^*x>»rdons, X-Co-w, liax^'O roctontly Ixoon stxxdyixxjg j jrolxlx^xxxs 
of oooxxoxnio l>otxxny ovorsoas. JVtr. XX. O. JrSaTnjxsoxx 
Ixas Jxist rot-xarnod to XCo'w fi-orn Xxis rnissioxx to IXritislj 
XXc'>xa<lxiras, "vx>'ijic-Xj lies i>ai<_i at tlrjo rocinost of tljo 
Oovox-nor of tXio C’olony, witlx tljo a|:xjj>x*o v«a,l of tixo 
Oolonial OfTxoo axxd tli«s XCn-ijax-o lVlxxrlcr>>tin^ X5oax*d- 
Xlis olxjoot xvas to stxady ai^rioixltxxral ooixclitioxxs in tljo 
oolony and to offox* adx'^ioo as to fntxxx-o do’V'oloj.xxnonts- 
'Xr*lio assistant dix*ootox- at Ivow, XX x-, Ol»i|;>f:>, Ixas 

jnst loft to i>ay ax visit to Oyx>rxis and to t>io Hxxdaxx, at 
tlxo x'ocjnesst of tlxo rosj^^otivo govomxxxoixts, to stxxdy 
lootanioal and a^x-ioxxltnx-al j>rol:>l€.^xns, and f*« -will l>o 
aXxsont for alxotxt tlix-oo xrxoxxtljs, X^his visit is t>oin^ 
xxndortalcon in ooxxxxoxion 'witln tlxo EJxnjairo IVTarlcotin^ 
Xioxxrd’s i^rant to XC<?xv. A tixix'<l visit, vrlaiolx slxoxxld 
rosxxlt in tlxo aoq[^xjiisition of xnxxoXa valxaaX>le» xnatorial 
f>otliL livini^ and driod fox- tlxo XXortaarixxxxx, is Xxoing- 
X>«-id Toy IMr. ,X. XXtxtolxinson. TTlxis also Ixas Ixooxi niado 
jf>ossil>lo t>y tlxo XSxnj>iro IVXarlcotin^ ^Board’s j^rant to 
K.&W. JVXr. XXxatcXiinsorx is xnalcinf^: a, oarofxxl stxxdy of 
tXxo Soxxtlx .A-frioan flora in oonjvxnotion 'witXi tXio SSontlx 
.A^frioan l>otanxsts, -vrixioXx slxoxxld l>o of ^roat valxxe* to 
Ixotanists in Ixotlx fxlaoos, as XCersv jxossossos tiio old tyj^o 
sj-xooimejxxs oxx x?vXxioln tXxo ** X^lora Oajpoxxsis -xvas -vex’ittoxx, 
Xxxxt X3ritislx fxotanists -w-Xxo iiavo Xxad to do xvitlx tlrio 
flora Ixavo not soon tiio falarxts f^^rowin^ in tXxoir o-wn. 
Xxonxo ; wlxilo, on tXio otixor Xxand, vox*y fo-w of tH.o 
Xxotanists at tXxo Oajpc? Ixavo ixa<X tXio ofxyxortxxnity of 
sooing^ tiio tyj^os at Koxv. 'TXxo l>irootor of tXxo XXoyal 
£^otanio CXax’doxxs, X>r. A- "W- XXill, Ixas ;|xxst x-otnjmod. 
fx-oxn doll vox-ixx|^ a six or t oox*x-»o of lootxxros at tfxo OHarlos 
TJnx vorsity, X?ra# 5 txo, on tlxo ixxvxtatxon. of tXxo TUni- 
vorsity- 

&3xr CX»coac;x»: 'IX. XCxci^xatxojs: Xxas rooontly jprosontodL to 
tlxo ^atxxral XXistox-y X3e^>artamont of tlxo XXirxnin^litaxxx 
HhdTixetoxtm and .Ax*t tj^talloi-y Xxis ontix-^ lil:>x'axry of ’xvorlcai 
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on ontoxnoloi^y . TXxo ooUootions of ixxseots -in tXxo 
IMtnsoxxxn ax^ of gri*oat imfiox-ta^noo ancX 'vtridoly Icxxovii^n, 
Xxxat no Xxoolcs x-olatin^ to tlxis jxartioxxlar XxranoXx of 
natnral soiono€» Xxavo IxitXxox-to t*oon availaXxlo for 
oonsnltation in tlxo d o jxartxnoxxt . Tlxo ^ift oomjxrisos 
s-lx^nt fxvo Xxvxndx-od volnxrxos, inolndini^ sovcsral oarly 
troatisos, almost txnoIxtaixxaXxlo no-w-ad.ays, doalirxi^ -witXx 
2^<^X'>i<2<=>X>tora fo vxnd in ovory jxaxrt of tlxo -w oriel and 
cso^Txtainin^ Ixxxxxdrods of exxcqxxisito C50loxxx:*od ;(>latos. 
Tlxo oollo<5ti«>n xxlso inolndos a nxxxnXxox* of i-xoi^ixlax* 
l>c>olts lxoli>fxxl to tHo X>o|^innor, as v^oll as oxctoxrxsivo 
s»x‘ios of rojxorts and j^rooootlixx^ss issxxod l>y vax-ioxxs 
loarnod sooiotios. At c;atalo|JCiK^ tlxo litxrary is Xxoin^ 

j>x*oj>arod, axxd it is an ticijxatod ttxat tXxo tioolcsAvill sXxortly 
X>o aocs«?ssi l:>]o, xaxxdox- jxrojxox* ooxxditions, to j>orsoxxs 
s J300 i ally i n toi*ost od . X^ox- xnany y oars fc5i r tJ oot*# 2 :o X-Co^riolc 
lias ovixxood Icoon intox-ost in tlxo iJ»ro^ross e>f| ttxo 
liix-txx inj^lianx JNTatixx-al XXistory IVlnsonm. fc>r> oax-lK’' a.s 
tljo yoar 11^32 li€^ jxrosoxxto* 1 a oollootion of M:id\ajtxd 
Oolot>|r>t<'»ra, oollf*otod I:>y tlxo lato IVlr. W . <1. liltxt olx.'*. Ixx 
lOlO lies loxxnod, and af t< 'rw-xx rd s f xrose^ntod , foxxx* Ixab-xd- 
soxxio c-asos illxxstratin^^ tlxe^ ovolxxticxxx of tlxo X-.c^jr>itloj>tora, 
arxd so rooontly as Ixo ^jcavo to tlxt' IVltascjxxm >iis 

noted ooll«i>otion of fox-c'i^^xx l>xxt tt^rfli<*s anel tnotla.*-!, 
xxmoxixxtiTX^ to many tlxoxisands of s]f>oc-ixxxons aix<t 
ari-an# 5 od in oi^lxt rrxalxo^axxy oalxinots. ''I'lxis oolloot ion . 
xxnfortxxxxatoly , is not yf*»t Ixoixsod in tlxo IVlnsonm owin^Lr 
to laolc of xxrlo<|xaato aoooxrxxxxoxlation. 

F Tmia Ixxtomatioxxal SSooioty x>f JPC ?c| xorxmoxxlal 
Tlxonc^tios, foxxmlod itx ooxxxx«=»>cion w-itlx tlx<^ Int^-ix-- 
KKxtional Oon^yre^ss of J ..in^txist.ic-s at tlxo Jd txj^xxex iti 
A.i>ril of tlxis yoax-, lx*xs f^or its ol>Jt*ot.s tlxo j“>roixx< »t i< >ti 
of x'osoarolx in jxlnxxxotios. Tt is ^xrovidixx jjc for tlu* 
j3X-odxxctioxx of acoxxrxvto ajx^xxxrxxtxjs foj- rocsoi-cJ if ij? 
sj^ooolx and xnoasxxriix^ axxd txxxalysinjjc tlxo sjxe*'<*<'ii 

oxxrvos. A^rrani^omoxxts for tlxo |>xxl>lioatioxx of t lit* 

•work of its xnomlrxors ax-o Ixoixx;^ xmad«^ in IdCnj^lani f . 
l^iorxnany, and ^A-morioa. Its txf»ld of xxotivity inol 
not only tlxo lin^xxistio sido l>xxt also tlxo |>lxysxc-4xl 
stxxdy of sjxooolx -witlx its relations to tolojxlxony, tlM- 
jxsyolxoloj^y of spxooclx, sj^oooli xxoxxrolo^y, oto. 
govorning Ixoard is at jxrosont oonstitixtod as follo’v’^ -s : 
JE^'r€>^*i'i,cL< 2 rrxt , I*x-of. IC. W^. f^oJriX>txxro, S5tmdollxofjJt»isj>;f> 

4, X-^ionna, A.u.stria ; T'''X<5C-f*r4S.«»»dc;n/, X->r. IE3- IVlovi^r, 

Stooldxolxxx ; JEfcmor«r-y JldTrswixor-Ar, f*rof. At- 3VloiiU-t, 

X*aris, and If^rof. H. Zivaardomalcor, 1.7 tx'<'<*lit ; 

Hr. A. AlI^jjus, Aenxstord t* m ; 
I>r. AL. AlrnxL, Holsinj^^ox-s ; I*rof. •!, I-.. Harkox*, 

X.ako CJJjty ; I^rof. T. Uonni , Warsaw ; I*rof- V'- A. 
TEfogoroditaiskiJ, ICasan ; JI>r. T- l>xxnajow'ski, Olxarltow ; 
I*rof. IM. Clraxnxnont, MContfxollior ; Trof. O- Al- 
l^oxxt, Oaml^ridi^o, Blass. 5 I*rof. A^ Orof?c>xro, ^ 

Trof. I.- drootaors, X.onvaixx ; I*rof. Bloxxs&oi-ixt.b, 

Jlonn ; Trof. BI. Blotfossol, Jowa CJity j Blr. 
IVXontf^oxnory, Oacfoi-d j l-^fof. I. I*of>ovioi, C^xxij : J’rot 
At- Ptosotti, X^xxoXxarcxst ; I*rof- X.. ^&orl>a, 3 I.*on.ixxK»'«^»'<^ ^ 
Trof. IS- W^- »olmor, Oslo ; Trof- T- ISTavarx-o 
B-Iadx-id. Tlxo moml:>orslxip> foo is 45«- <3-2^ Axxst risri 

Solxillin^o>- A.p>]|>li<3;.^tions for momXxorslxiT <3 upo xro<*<** 

X>y tlxo pxrosidoxxt or any ro^iionai ai^jxrosontatixro- 

At PxitXPKa on ** Tiold A-rolxsaolo^y as a Trofo*-^^**’*^- 
l>y 3ir Trodoario IK^onyon, in tlxo IsS'ovoTOlxor issne' <> 
tlxo nncf is in Oi£?&6xot a tirrioly 
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wjLsrsr&sr GOXxdif>ioxxm in curolieeolo^CKal 

wlniols. inoidentMEbll^r zraises n\nmi>c»x' of c^vtoBtt^ioxiJS of 
wi4io3r l>oa.z*in|^ trl^cuo ilia t>il>le an^^oal>a. To n> oox*t>fifcin. 

xoan, oi* wonxetn^ ets Sir iF^xofiorics oxxti, 

l>l:a.o lifo of «b :fi.c»lcl. cbro]rxaE»olo^ial> Ixeta xxxeLXny A'fc'fcxo.ctriozusi 
fo offox ; it ocbonot !>© asbici tiio «o.j>x>l3r of 

axj.ita.l>lo oebnrli<ia.to 8 is Cbdoqixi^to. Still moxo 
is tWis timo in «tn.tilxrox^oloj^5r, wHoro tlio noed of £Lold 
's?(roxlc is O.S ^T*oeLt» if not j^roa-tor, l>ijit tHo 02:>tx>x^uinifeioa 
axe xnoiro limited tli.an tlxo^r axe ixn axolxHt?oloiPf3r. Tlie 
nnml»ex of stndont^ in onx nnivoxsities wljio 'take nx> 
sooial antl^xop>oloj5y, ax>axt fxo’tn fzcovoxnxnent offioials* 
eitlnex x>xosx:>eoti've, on leave, ox sp>ooially seconded, 
and Tnissionaxios, is disax>x>ointin#|?l>r small. Academic 
anti »oxi ties, 'when confxonted writli tlxe doaxt.h of 
snitahle men in hotli hxanches of investij^ation, axe, 
hoTwrevox, not "w^ithont jnstification fox theix xex>ly that, 
g:iven the f>osts snitahle, men 'will he fo\xnd and txained 
to fill them. So fax as axchasolo^y' is concerned. Six 
l*'xe<loxic XCenyon is ahle to x'»c>int to tlie fields of 
invewtiia^ation wrhich have heen oj>ene<J nx> ox extended 
since t he Vi^ax, some j'kaxtl^^ ox ontixel>- landex oxax own 
jnxisfliction. sncli as Ixar^, I-*alestine, Ojrjtixns, Uonclnxas, 
India, and so on ; othexs w^liich axe available thxon^h 
co-oi>«^*xati<*n w^itli otl»ex covtiitxies, snch as Oxeece. 
Six l^^xedexic |>oints ont that tl»e #^x«^at excavatoxs 
'wlio havcT xnarie modexxx axcli^x^olo^ical liistoxy, have 
attainc»<l the xanlc c»f vefcoxans and a yoTxn#^ex jxoixexa- 
tioix mxist tahe theix x.>lac«e. idvt^n so, in jxx'esent con- 
ditions, tlxe nxxmhex w’^hioh can he ahsoxl>e<l is limited, 
not hecanse the field is x’est.xicte<l . hnt hecause the 
fnntls xe<|xiixed to caxxy ont tlie w'oxlc on a scale 
which ■w'oxxld nxalce axchfeoloi;^'' xeally a x'sxofession 
wliich -w^onld attxact axe not foxtliooTxxinjai:. Tlxe sanxe 
ai-|a:n»neixt a|xj>lios even xxioxc^ stxoix|^ly to social aixthxo- 
j»olo^y arxd ethnology. In all hi-anches of the stndy 
of maxx a fnn*! -wliich "will jxxovide axx assxixed hasis 
ftn' systerrxatic ixxosocxxtioxx of xeseaxch ixx tlxe field A 

is tiie fii-st and most nxj^esnt xecjnisite. j 

A-H' a joint mx^^ting; of the Scottish sections of the 
St >o.i «!>ty of Ohemioal Indxastxy, Institvite of Olienxistxy, 
and Society of I>yoxs and Ooloxxxists, held in f^lasgow 
<itx Oct- 1©, X>x. H-. m. I-fodgson, hecxd of the Ohemical 
l>ey>axtxT»ont, Teohxxical Ooliege, JHLxxddexsfield, snxvoyed 
i*<^c3ent xxttexances at j^xihlic oonfexerxoes dxxxing 1028 
fT'om the jpoin-ts of vie'w of the ohenxist and teaohex. 

‘Science and Oxaf tsmanshijx,’ hy Six William ]Oxagg, 
x*?coived jxximaxy at-tention. In oonsecxxience of the 

xx.volv»tion in indxxstxy now in jpxogxess arxd the evex- 
ixicxeasing defxendence of indxxstxy on ;|xxooess and 
ov' ex -diminishing xelianoe on maxxxxal sicill, the inx- 
l>oxtaxxoe of h'uiTnanistio noxx -vocational stxxdies in onx 
national sohenxe of education 'was stxessed, since in 
a democxatic age w-hen gxeat issues axe decided hy a 
rnajoxity vote the necessity fox all scxstions of the 
l>opxilation to nxeet on oonxxnon gx*oxtnd somew'hexe 
hceomes self -evident. The 'woxU: of xeseaxch associa- 
tions justices Six ^W^illiam ]Sxagg'*s ojpinion that 
»^»ixxch of oux hojpe fox the futuxe is huilt xxjxon ‘theix 
wt>xk:.** The ;jpo«iition of the ohemist in indxxstxy was 
x.i>nsid€!)xed and a xajpid stsjfvey xnade of laxge-soale 
ojjcxations have little ox no lahoxatoxy ec^^-uiva- 

l<'»nt ; ahoye. all, . the iam£>oxtanoe of a knowledge of 
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costing was emphasised. IJoxd :MeXohett*s valxxahle 
pxesidential addxess to the Association of Technical 
A.8sooiations w'as xeoommended fox xeading as a gxeat 
stimxxlant fox the science teachex ; it is difficult to- 
ovexxate the national Impoxtance of contentment in 
exnployment hxought ahout hy a pxopex xealisation of 
the undexlying ixxtexest in all scientific opoxations* 
Teaohexs of escpexixnental science, ho'wevox, should 
have xeseaxch eacpexiexxce, only such mexx heing capable 
of inspixing pupils both hy pxecept and escarnple. 

Tms: Institute of I*l»ysics haus ax*xangc»d a sc^heme 
hy wlxiclx any coxpoxate memhex who 'wislxes to hoxxow' 
an instxuxnent fox xeseaxch ox demonstration puxposea 
may do so fxonrx one of the 3*7 fixms of instxument 
xnalcexs -who axe paxticipating in the scheme. The 
chaxge w^ill he £1, Is., plus lO pex cent of the price of 
the instxuixxent fox the first foxtnight, an-d S pex cent 
fox eaclx suhseQxxent w^eeh. If the loan is continued 
fox 20 w'celcs, the instxument becomes the hoxxowex’s 
o'wn. The hoxxo'wex pays caxxiage both 'w-ays, and 
is xesponsihle fox* any daxnago to tlxe instxurrxent in 
t-xansit ox ixx use, faix w-eax and teax eaccepted. Appli- 
cations fox loans shoxxlcl he xncxde to the Institute- 
The Institute has also annouxxced a fuxthex pxivilege 
of xxxexnhex’ship hy -w-hich, corxxmencing in .Tanuary 
1029, fellow^s 'W'ill receive the ^ o^rrttxt o/" 

fxee of clxarge, and associates receive it 
at a small chaxgo. The is pxodxxoed hy tlxe 

Xnstitu-te -with th*> co- operation of the INTational 
jRhysical I-»ahoxatoxy, It W'as established in 1023,. 
and is no'w ixx its fifth voltxme. The consistently high 
stan<laxd of ooxxtxihutions 'which has heen maintained 
is xoflected in tl»e inci'easixxg cixculation axxd impxoved 
position w'hicli has enabled this scheme of distxihution 
to he xm<lextalcen- 

A 5k«ox''ic3viifi3srT is on foot fox tlxe cxeation of a T'wiohen— 
haxxx IVlxiseuxn, to he housed in 'SToxlc House, and to he 
undox the segis of the local town coxmcil- A.s xepoxted 
in the of Oct. 17, a public meetixxg 

agxeed w'ith enthusiasm to the fox'xnation of a museuxxx,. 
and a committee, of -which the IMayox-elect, Ooxancillox 
O. Oaxus IJVilson, W'as appointed ohaix''man, -was elected. 
Tlxe speeches made at the xneeting suggest that 
somew-lxat vagtxe ideas of the functions of a local 
museum -wex-e entextainod hy some of the audiexx.ce,. 
and the statement that ax-noxxgst the gifts accepted 
-w-exe ** speax-hesds many feet long ■** suggest^ that this 
museum at its outset may he in daxxgex of encouxaging 
the oollectioxx of the w'oxld-W'ide odds-and-ends -which 
have pi-oved the bane of so many local xxxuseums. The 
formation of a local committee, Ixo-wevex, should no-w^ ^ 
enable a definite policy of development to he forxnu- 
lated, and no better guide -to Such a policy could lie 
found than Six Henry MTiexs* report to the Oaxmegie 
XJnited ISLingdorn Tx-ustees, 

T**®: University of IL.ivexpool continttes to he a gxdw^— 
ing and active centre of tidal xeseaxeh apd computation 
through the w*orlc of X>rs. X*roud.xnanL and X>oodson,. 
Uirector and Secretary of the Tidal Institute <XJni- 
vexTsity of Uiverpooi. Tidal Institute^ IMinth Annxaal 
Report, 1028>. Resides the puhlieation of theoretical 
. reseaxohes, stnal^rses of tidal observations for aev^n 
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{>ox*t>8 Hfibvo l:>€>ori mo-clo, ^or 

Anci t.lio CroAvn foi* t>lio Oolorvi€>s ; ;f>xo<iiotiorij» 

jKAvo t>oojiL j>»'©^Aro<i £oi- fiftiy-orto j>oirfc»- A. «p©oiAl 
£&SLt>-ixv& o£ ±JtX€i yoAr*s 'worls: ’wa» tilxo in.v€»st^iigAt.ioni o£ tilno 
oix*oxxTXX 0 t;An.oc»» -blxAf: xressxjJfcoci in. trlxet ciisA^t^x-outst TliAmos 
floods of Jaxx. 6—7, 102B. I>r. I>oodson m.Ado A do- 

fAilod ertr-ndy of t-lx^SF vAi-iAt;ioi:i.s of se»A-lovol a 11 roiand trln.o 
ISfor-fclx for infcox-VAls irxolnding fo«rr i^roAt a€orms. 

And iii is stiAtiod tilxAt- sorxio romArlcAlxlo aoqfnonoos w^oro 
rovoAlod. He> Ixas aIso fnrtlrior* <loVft3lop€>c3 1*1x0 molvlxods 
of AnAlysin§c tidAl olxseurv'A'fcions, And a sliorti Aooonnt^ 
of sorno of liis nxot-lxode is inolndod in l-lio “ Ins fractions 
for j^nAlysin@: TidAl Olxsoirv-Afions,’^ I^nlxlislxod as a 
sxnAll j>Axni>Hloe t>y flxe» Hydrogfr-Ajxtiio DopArtmxont of 
-fcHo AdjmirAl-fcy <p>rioo Od. no-fc). 

JM. Hxcxsrxti HBCAOSoasr, t>}xe distiinsnislxod IB'ronolx 
5 >lxilosoj>]hior -wlxoso nAnrxo is AssooiAtiod w^iHx t.lxo tlnoory 
of oroA-fcivo ovolntion, lx as Ixoon A-wArded ■fcli.o IMolxol 
p>ri 2 so for litorAlinro for 1927. Tixo Nobol jxidzos for 
. cbomistiry for 1927 And 192B Ixavo boon AVW'Ardod to 
I^of- H. 'WiolAnd of IVIxxnioh, for bis worlc on ^a 11 
Aoids, And to I*rof. A, WindAns of Obttingon, for bis 
'worlc on tbo stoArinos And tboir rolAtion to -vritAminiS, 
rosjxootivoly- 

I>XK.. iHT- II>B:sx->xjsrx>».ics, dirootor of tbo I^Aris ObsorvA- 
torios At IMToudon, bAS boon oloetod An bonorAry 
xnonxbor of tbo AinorioAn Astronomic a1 Society. Only 
ono snob olooti on AnnnAlly is jxornaittod by tbo con- 
stitntion of tbo Society, And tboro ato only sovon otbor 
lixTin]^ bonorAry mombors. 

follo'wingj’ bAvo boon oloetod ofbeors for tbo 
soasion 1 928 — 29 of tbo I*bilosoj>bicAl Society of tbo 
University of IlnrbAm ; Sir ObArlos A, 

I^ATSons j T^fc«--f^re^i6dsn*s', I>r. O. 3E^- Olomo, IMEr. 
‘W'ilfrod IEIaII, IVtr. H, 3'. Untcbons, I>r- J- Irvine IMCASson, 
Sir Tboodoro IVCoxHison, I>r. dobn IVToiro-w ; 

(Secretory, I>r. I>- A. AllAn ; faTon. aTVeowmr^r, 
Mr- a. W.. iBnllorwoll. 

T3HC3H: AnnixAl j^onorAl nxootin^ of tbo IVfinorAlo^ricAl 
Sooioty xvAS bold on l^^ov. 6, And tbo followings officors 
w'oro oloetod r I>r, O. T. I*rior ; Vicd- 

JProsfdomCs. Sir d. S. ITlott And I>r. JT. W. IBvAns ; 
^rocw»t«rer, llkir. 1?*. Asberoft ; Oerxem/ IVIx*. 

AV. CAnajxboll Smitb <lMAtnrAl History IVInsoxim, Soxxtb 
IConsin^ton, S-W.7) ; tSG<yr€itcM,T^%f, Ur, •T. "W. 

UvAns ; JSJdx^or, II>r- U. «T. Sjponcor. 

Arse tbo AnnnAl gfonorAl mooting of tbo OAmbxidg^o 
I*bilosopbLioAl Society, bold on Oct. 29, tbo following 
-wore elected officers of tbo Sooioty for tbo ensuing^ 
session s JProsfdor*.*, IMr. O, U. Ynlo ; V'fcc-JProsfdento, 
ijjprof. O. I. TAylor, Ur, H. I-Amb, I»i-of. S. d. Hiolcson ; 
^rccisrxrer, JMTr. A. I*ott» ; AS^eeretorfos, IMr. JF*. I*. 

Wbito.- Mr- JP. •X*. Uroobs, Ur. U. H. HArtroo ; iVexx? 
jS3fe-mfeers ' the- Uox^-ncisifZ, !P^jrof . A. UCntcbinson, JMCr. 
It. H. I^owlor, IMtr. d- T. SAimdors,. ISHtir^ S. "W. I^. Stoon. 

Tn:Hi following: officors And now mombors of council 
of tbo Uondon JMlAtbomAticAl Society wrero elected At 
tbo AnnnAl goner a 1 nxooting bold on Nov- 8 s 
I*rof- U- *1?. WbittAfeor ; ,I^»<!fs-jP‘r4Si«rfden<w, MCr. It. H, 
:B*owlor^ I*rof. JEsI. H, Neville, Mr. 13. O- TTitebmArsb ; 
fV^rA€mfUir&a!^^ Ur. A. IE. Western i I>rof. H. 
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Hilton ; I*rof- O. N*. WAtson, BIr, E. I*. 

Wbito ; -New Afexn&ere oj' Uonnef/, I*rof- O- Voblon, 
Mr. T. U. Wren- 

** Tnxa: Onltnro VaIulo of N'AtnrAl History ” is tbo 
title of tlxe fonrtb ArmtxAl NormAn Uoclcyor Uoctnro, 
to be given txndex* tbo Avisixicos of tbo Uritisb Science 
Onild by I*rof. d. Artlmx* Tlxomson, Itogins p>rofo»sor 
of nAtuTAl liistory in tli€> Univoi-sity of Aberdeen, on 
WednesdAy, INov. 28, At 4r.30 r.M:. in tbo Ooldsmitbs* 
HaII. Foster UAne, E.0.2 (by fxermission of tbo Oold- 
snxitbs’ Comi-pAny). A few ticlcets for tbo lectiiro Aro 
still Av Ail Able And Are obtAinAble on A|3i>licAtion to 
tbo SocrotAry, Itritisb Scienco Onild, O dobn Street, 
Adolf>bi, Uondon, 'W.CJ.2- 

Uv tbe oxcfxloitAtion of ber owm rosonrees And tl^o 
sldlftxl AdAi.>tAtion of ANestern idoAS. d a^xaxx b as, dnrix]^ 
tbo i>Ast bAlf-centnry, loft modiovAlisxxx behind Ann 
become a wrorld jxow^or of fix*st>clASs imixortAnce. Tb-^ 
extent of ber dovelojxment of resoArcb in tlxo yxliysicAl 
sciences aIoxxo wtas indicAtod in An Ax-ticle wbicb 
A|pj>oAred in oxar issue of IVlAr. 12, 1927, j>. 4fc07. 'I'be 
recent ontbronement At ICyoto of tbe young Emjxeror 
of dAX>a>n bAS tbei'oforo bexen xnAde tbo occAsion for 
xnAny tribxatos And congx'AtulAtions, botb officiAl Axxd 
unoffioiAl, -witb “wbicb *we Are sure tbAt scieixtific 
wrorbers in jxAx^ioulAr will W'isb to be AssociAted. In 
tbis connexion Sir Itobort IlAdfield, w'bo is bimsolf 
A xnoxnbcr of tbo dAjXAnese Order of tbe SAcrod 
*rx*OA43ure, bAS contributed An Aj>|:>rooiAti ve xxiessAgcx 
to tbe do^catxx Ad%>€sirt'i-»€sr ^ in wrbicb l>o refers tex Ixis ow'n 
visit to dAj>An And to bis xneotings w^itb dAjx An ose 
loAdors, inclndixxg tlxo jxresont Einjxoror before bis 
Accession to tbo tlxrones, wbon oxx visits to CiroAt 

UritAin . 

A ruAgAzino for yoxxng jJoo|r>lo, exx titled 

lF'r‘4^r%dL&'h,‘ij3 ( jxrioo 6cf. ), is jxubbsbod At HAxxxluxxx^t IVlAnor, 
Tonbridge. It Aixxxs At fostering friondsliijix betwooix 
tbo youtb of All nAtioxxs by xnoAxxs of ActuAl trAvol Anri 
A bettor nndorstAnding of tbo obArACtoristics of vAx-iouw 
I>eoj>los- EAcb number is devoted to ono or xxxorc' 
ooirntrios in j>ictures And Articles doscrlf>tix''o of nAtionsl 
life, trAditioxxs, cxxstoxrxs. And scenery. Tbo October 
nnnxbor troAts of NorwAy, Sw^odon, And UonxnArlc. 
Tbo Articles ax*o sbort And interesting. And well 
illustrAtod by w-ood blocks. Tlxoie is Also a lArg€> 
fxictox^Al xnA£> of ScAndinAviA. Tbis kind of xnAp is 
ontortAixxing And likely to interest cbildrczx, even if it 
lAoks soznetbing in ACcuTAcy. Tbere Are otlxer 
foAtuxTos of izxterest in tbe xnAgAzine, end tbo wrbole 
bAS A stxrozxg sAvouur of tbo so a. 

T»:s! Sojxtember issue (No- 1 J5> of 
JRfioorct^ oontAxns znAtter tbAt will be of interest to xnost 
microscoi>istiS. Uegixmers will dnd belp in Mr* Merlin’s 
AXTtiole, w-bicb doAls witb tbe cboioe of instrximent atkI 
tbe ixnjpoxrtAnoe of tube-lengtb, or if tbey Are tAkixig 
Ufx i>botoxxxicrog:rAi>by, in tbe instructioxis given for 
develo^ping tbe negAtive. Tbe* Hev. Uixxgley Fixgt' 
discxxsses tbe structure of a common dlAtom, Mr* Urowu 
tells us bow jxroperly to disi>lAy tbe bJow-dy*s toxxgno. 
And Mr* Or Ay gives soxne useful bin^ on xxioxmting- 
mediA And on .nxounting insect i>Axrts. In lighter vein 
is ^ MessAge from M«>*s **— t-a fAble, And Mr. UfCord’s 





«*»3mijalaPO«»inLO€»s «€ fifty y€)^«a,*Hs ckigo, irxolvi.<±ii:&^ ixi» firei-fc 
«bt>t>«»xiLci.euno^ art. tHa Qtuelcott; C31 iaI> £Cu:9dloy as 

]pdro£ii<^sxiit. * INTot-ss arxjdL <^iioirio» * axid closo.iri]3tlon.s 
of apij^axratos an.ci ixntstr’vurx.'iiexiL'ts oox'nij>ie't.a axx ira.'tox^as'timig; 
o.xxKxx'ixer'* •w'liioln, xoay l>o ofetaioaci £T*orr3k IVTcsssr®. W'af>»ori 
azici Soxis> 313 Irlij^ix lrloIl:>oro, Loodoxx, 'W.O. 1 . 

3M[:B}S£»as. I^o'wos arxd I3o"wss, Oaxxxlxx’idj^o, ixave j\aMf> 
oiTOolatbod a -osofol oataloi^oe (iSTo, 4-4:4- > of soooTxd.- 

'Haxx.dL 'worlcM. lOOO io •r»xxTO>>c>j* x'arx^ixi.fic ovoi* tHo 

follo'W'ixx^ l>jpaniolxoei of soioocso r Sciorxtifio Ixiof^rajxlxy 
axxd -fcravol i a|^i’ic\xlt.oi^, 'W'itlx ^ardociiriLf!^ etxxd foT*o»t.ry ; 
ajtxt>iix*oj>olo^ 5 y arxd o-fcixrxolo^y j c5lxe>Txii«'t.x*y and ^>iiysics ; 
geology and mixxei-alog^y ; fc>iolo>^y (gonox-al), inolndini? 
miofoscoj^y 5 botany ; asoology (gonoral) ; xnarino 
axxd fr-osla. AV^atet* acooloj^y ; ontomology ; omitbology, 
and xniaoollanoonfii soienoo- 'X'iie oatalo^^no oan bo bad 
np>on a;|f>f>li€^atioxx. 

-A.i*J:*'X-iC'A,'riOi!«J's aro ixxvitod for tiio follo’W'in^ aj:>l.>oint- 

nxonts* oxx or boforo tbo dato» xnontionod 1 Ajtx oxc- 

-f>orime^ntal biolo|j;iest at tlxo M i ddloaoxc f-fosjpital 
IModicsal S^oliool, for radiolo^ioal x*osoaroix boaring on 

tbo tfieii*af>y of malignant diMoa«« ^Tbo lI>oan of tho 

IVfoclioal t^obool, Afiddlosoxc lrlosj.'>ital, W - 1 (J?4ov. 26). 

A. lootvxx-or in oivil onginooring at Armwtroxxg Oollogo, 

USTowciastlo - n^>on - 'I’yixo Tbo l^ogistrar, Armstrong 

Oollogo, INo-woastlo - xxjion - Tyxxo (ISTov. 2*7). A irxro- 
fossor of dontal sxirg<^x*y and x^atHology axxd stj].>or> 
intondont of stta<lios in tlxo I>ontal Hobool, Oairo 
tbo l'>oaxx of tlxo X^aoxalty of ^Modioino, Iigyp>tian 


tyjRM 

XTn ivorsity, Oairo (I'Tox?'. 2B). Ac sf^ioolal librarian .for 
tbo Xnstitutto of IMLotals- — -*riao ^oorotary, Institnto of 
l%Xotals> 13 IMlbmbors* TVCansioxas* Viotoria fiJtroot, JS-W^.l 
(IN'ov. 2€>). A jxrofossor of rnatoria modioa and 

tborajpiouti<ss at tbo Koyal Votorinary Oollogo ^Tbo 

S>oorotary, Xl-oyal Votorinary Oollogo* Oamdoxx '■f’o'wn, 
ISl.’VV^.l <!Nov- 30>> A lootnx'or izx biology and obornistry 
in tbo obomistry and dyoing doj>ai'tmont of tbo 

T-.oioo»tor OolJogo of rPocbxxology Tbo JFt^^gistrar, 

Oollogo of Toobnology , IL^oicostor (^^Tov. 30). A lootixror 
in ai>j^>liod matbonxatics in tbo IF'aonlty of Soionoo of 

tbo 3Kgyf>tian 1-Jnivorsity, Oairo Tlio lJ>oan of tbo 

facnlty of ^ioionoo, Ji:gyjptian l^^nivorsity , Oairo 
(lI>oo- 1). A lootxxror in jxbysiology in tbo fTxxivor- 

sity of XiirmingbamL Tbo fcioorotary, Tbo ITixivorsity , 

l^irmingl* anx (JJ>oc- 3). A jxbysiological botanist for x*o- 
soarolx xvorlc oxx ootton to bo oarriod ont at CJoimbatox-o 
nnd or tbo X^ovolojxmont X>oxxartmont of tbo Oovoi'n- 

mont of MLadras Tbo Soc rotary to tbo Higb Ooxn- 

nxissionor for India, Ooxxoral X>ojxartxx-»ont, 42 Clros- 
vonor Oardons, fc^.'W.l (I>oc. 14>. A. soorotary of tbo 
XCdnoation Ooxxxxnittoo of tbo ll^oagno of X^atioxxs XJnion 

Tbo Soo rotary, boagno of INations XJnion, IS Oro«- 

vonor Orosooxxt, 1. An assistant to tbo sm-voyor of 

tlio fc^obool of A^grioixltviro £Gstat<.» ]]^anagoxnont JSx'anob, 

lTixivox*sity of Oambx'idgcs ^Tbo !E2stato JVXaxxagoxnont 

Branob, Sobool of Agriovxltnro, Oaxxxbridgo. A. lootnror 
in agriouLltxxral biology at tbo Soalo XXayno Acgrioxxltnral 

Oollogo Tbo l^rinoifxal, SSoalo XXayno Agrioxxltnral 

Oollogo, jSoalo Hayno, JSIo'W'ton Abbot. 


Our A.st:ronozxiic:ad Ooluiuu. 


A *Sx.TjsiS4JPoa'. A largo gronjx, tyr>ically 

’* bif>olar * in aj>i>oaranoo. bas rooontly booxx nndor 
obsorA^xxtion- 'Tbo groxxjp -was <*ons}.xionoxxs on aocount 
of tbo sizo axxd rognlarity of tbo loador sjxot, -w-biob 
oxcoodod 700 xxxilliontlis of tbo sun’s bonxisjxboro. 
Tbox^ xv^as a olvxstor of sj>ots forxning tbo otbor 
oxctroxnity of tbo gx'o\i|:> IS** of longitudo bebind tbo 
big snot. On JN^ov. 4 , -wbon tbo groutyx 'was noar tbo 
oast limb, IVIr. !Nowbogin notiood a bxxgbt rovorsal of 
tbo O' -lino of bydrogon in tlxo T>toooding jxai^ of tbo 
cxxnbra of tbe^ loador sjxot, and bo also dotoctoci dark 
filamonts bot-woon it and tbo olustor of sfxots ixx tbo 
roar* Tboso lattor sj>ots sooxnod to bo assooiatod w-itb 
a xnotallic:: yxroxnixxorxoo soon at tbo oast limb on 2J*Jov. 3. 
IMo assooiatod magnotio distxxrbanoo was rooox*dod 
about tbo timo of oontrai xnox*idian of tlio 

grouy> on IJ^ov. O, fnrtlior yxax^ioulars of wliiob aro as 
follow's 2 

X>4k,«>3 Ott X>iBC. 0«ntnU^Mgri<ltsa 

10 Nov. 2-16 Nov. 0-4 16‘=* S. 1/1300 

of Ixomlsjplioro. 

Tuls: ow* O, 1020. No. 

66SO, oontains axx artiolo by ISXr. 3 . 3VI. Stratton on 

t^bis oolijpso, -wbiob is tbo tbird in tlxo fX3rosont oontnry 
in w'biob Sumatra on joys totality ; tlxo otbors -woro 
m 1001 fucxd 1026. On tbis oooasion g^iekxxx and tbo 
l*liiliy>y>lxio Xslatxds aro also availablo as stations, Tbo 
<*rooixwitob and Oambrid^^ yxarty will ocsovijxy Aior SSta 
in IBLodab, and X*attani ixx Siaxxx, Tbo invostigation 
of tbo £Iinstoin disnlacxoxnont of stars noar tbo sxm 
will bo nxado at botn stations i tbo Ox*oonxviob astro- 
grajibio CM^natorXal will bo xnountod at X^attaxxi acxd 
th csoslostat at AlIoxt ^ta. Tbo sjpootmxn of tlxo obrofxxo- 
}^}>box*o and ooxmna wrill bo stndiod, also ]polarisation 
‘'•txd x^otation of tbo ooxmxxa- 

2!^0. 30SX, Vox.. XS^J 


Tboro nrill bo nxixnciroxxs otbor yxartios. Oorxnaxx 
oacjxoditioxxs -will bo sont fx*oxn X*otsdanx, XCiol, XXambxxrg, 
and CXottingon. Xtaliaxx and JB'ronob 09c;^ociitions, and 
two or tbroo Amoxrioan orxos, -will also bo obsorvixxg 
tbo oolijpso. Tbo lino of statioxxs to bo ocoujxiod is so 
long tbat tlxoro is vory good j>rosx^>oot tbat at loast 
soxno of tbo ^artios xvill bavo favoxxrablo w^c»atbor 
oondltioxxs. 

TnK Xx«x>«cn’YE:x>xsr:E:8S o** CXrsiks;: AsrrooasxoTSY rro 

H-A.nYX. 01 ^. Tlio for Ootobor y>nblisbos a 

lootxxro orx tbis snbjoot, dolivorod last X^csbrnary by X>r- 
J- 1C. IFotboringbam. it bas bcson xnado cloar in tlxo 
jxrosont oontxxi-y tbat xmxob of tbo Icnow'lodgo of tbo 
motioxx of tlxo sxxn and xnoon tlxat bad boon sxx{>pos€»d 
to Ixavo boon dodxxced by tbo flroolcs from tboir owrn 
obsoxTvatiorxs was dorivod froxn 13 aby Ionian astro- 
noxnors. in jxarticxxlar N^abxxriaxxnvx and ICidinnu, To 
tboxn xvas dxxo tbo dotormination of tbo loxxgtb of tbo 
synodio xxxontb wliiob Ttolonxy attribxxtod to Xlijp- 

E arobxxs. Ono imjxoxtsnt disoovory still sooxns to bo 

Cix>y>arobxxs’s o'wn, tbat is, tbo jxrooossion of tbo 
ocyxunoxcos. Tbo X3abyloxxians sooxn to bavo notiood 
soxxxo anoxnalios in loxxgitxxdo, bxxt not to bavo tx*ao€»^ 
tboxn to a motion of tbo ocyxximxo^t. X>r. ]B*otbox^xxgbem:^ 
is ablo to fxsc tbo yoar 3B3 n.o. as tbat of ^tbo ado^ptioxx 
of soxno of XCiclixxnxx’s valvxos, and tbo ’^bogxnxxixxg 
tbo uso of tlxo IB-yoar Ixxnar oyolo. N'abux'ianxxxx’s 
dato is about 600 n.o. Tlxo 03ctxanrdinax*y faot is 
brought out tbat XCidixxnu’s valuo fox?* tbo motion of 
tbo sun fronx tbo nodo w^as noai*or tbo txnutb tlxan tbat 
nsod by Oixpolsof in bis Oanon of IColiyxsos moro tban 
tw-o tbousand yoars lator. XCidixxnu’s valxxo was basod 
on tbo 33abyloniaxx obsorvations of oollyxsos for tbo 
{xrooodlng 360 yoars. XXis good x*osxxlt is a tostimony 
to tbo <ixxality of tboso obsorvabtions. 
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Res^ 3 .ircix ^ 


v^iV!i3sai».3[0^3sr X3six>x.A:isr IVCttsio. JVCieMS !F^x*ctTiC3o« X>€>i:xs-mioir«s, 

t:.li.e» 'woll-JacncvveTi st-ULcleirxt; of t^ino xxiia.sio of -fcJhio A^morioari 
Inciic^zi, OrO-d a,i.i.tfior of et n.utml:>ox* of imorio^iraj:>K» on til^o 
Tarxu<3io of ©p>ooific5 >ieb8 pm'fcilisl'iocl in tlio mJ o^v'^cil erf 

tJjte ~W .^ecuI^'rrM ejf Vol- 13, I^o. l.-4r, eu 

s-fcody of -fclio ^^nox’Cbl orna-r^totvoi-ieitiiosi of Indietn miisiio 
l>cus»od xi-pon xnosTO t-lieLin 1700 »on| 4 r» -wliioli slio ool- 

loo-fcod sinoo islio l>0|^a.n -vv^orlc in 1303. Wifcli fclio A.*no**i- 
0€kn Xndiebn» m.ix»ic is nofi ein a.i?t> in onr* sonso of flio ‘t.oi'm, 
tonfr j>x*i»nmrily «, jrno»ns l>y ■wliioli lio l:>oliovo« fcliciti luo onn 
jpn-fe liixnsolf in oon:inmnioa,tiion -wit-li t-lies mysforions 
foj*oos of t>lio escfc-rf-li, soa,, and air*, to AV-liit^li lio looJ«:» 

and r'O'V'OX'onoo in Iris daily lifo. It. 'w^as t.lie.iirofoT'o 
nsod j>jrinnLarily in tlio *worltin^ of magio and t>l»o t.x*e»at;- 
xnont of tlno siolc. JSTor was it. liasod ori^dtiall^^ on tlie> 
tones j>r*odnced l>y an instmment. Only tlie oox-reot 
'V'ojfsion of a sonf?^ is r-ecojmised l>y tljo ln<lian. ^ It mnst. 
l>o x*€5*p>oat>c»<l alrsolntely acjonrately. j\. r*op>et.ition lias 
l3een found not to vax-y in tomj:>o, j>itcsli, and note 
values after* an intxsi'val of two years. 'I’lxo analysc^d 
son^s do not snji?#?*’«l^ o. T*eseml>lanoe to tire son^s of 
.^siatio oi* JEnx*oj>oan coumtrios, tlionf?^li tire Indians 
tlienrselves i-eoognaso t'wo classes of sonss. Tiro second 
class slnows 'wliat aji^^ears to l>e Sj>anisli, Homan CJJatlrio- 
lic, or Hnssian Olmrcix influence. Oollcctive analysis 
slxo'W's a j 3 eroej:>tion of simjple ratios of vilrration, Imt 
tliese tones are frcc^nently used in w'liat may l>e termed 
an^in tez*val -formation of melody, v^'liicli does not sirjar- 
g:est a keynote, and lias no counterjiai't in our musical 
usa^e . 

I*'m»s-l^A.'ic;x2?>ro , IMr. 'Walter IIou^li lias w-ritten a 

descrijption, very fully illustrated, of tlie firo-malcine? 
ajpp»aratus in tfie United States I'Q'ational IVIuseum, 
vdiicli is jr>ul>lisHed in 'V^ol- 73, ^fVrt. 14- of tire JF*rocecd- 
Tliese ap»i>liances, tliat is, tliose of jprimitive tyf>e 
and' l^avin|E< aside lens, mirror, rnatclies, an<l ojiilrer 
modem nretliods, fall into five main categr€>t*ies, eacli 
-witli ^well-marked distriliution. The first is on w^ood l->y 
recijirocatinpc motion. Of these, the t-wo-^^art- metliod, 
in vsrliicli fire is iiroduced l>y friction of t'wo i>ieoes of 
wood of varyirif^ form, has the 'widest d istrihuti on, 
hein^ found amon^ the Indians of INorth, Oentral, and 
ISouth .A^roerioa, ^A.ustx*alians, Jlajianese, ,A.fricans, etc. 
The fouK*-F>art ajrpiaratus, moutli drill and two-lian<l 
drill, is found amonj^ the IGskimo, some Inriians, in 
fiiheria, amon^ Hindus, and amon^ the Uyaks. The 
compound w^ei^hted drill occurs arnon^ the Oliuchis 
and the Irociiuois. The sa'winiE^ motion, the second main 
division, in -which knife and thongg are used, occurs 
amon^ the IMTals-ys and Hurmese. The third division, 
still on w-ood, is that of the plou^hin^ or planing mo- 
tion, -which is found among the Polynesians and some 
of the ^ustralisn trihes. TThe fourth method, of x>er- 
cussion, is used w^ith minerals, and is tliat to -w-hich the 
flint and steel helong. Pyrites, or stones con-taining iron, 
and flint, are in use axnong the ICskimo and Indians 
of the nortli of itsTorth <A-merioa of the ,A.Jgonkian and 
.Authapasoan stocks, -wliile :flint or other hard substance 
is used to strike .Sparks from the hamhoo hy the :i^a]ay . 
Pictorial data in the manuscripts show that the ancient 
IkXexicans used the sipiplo fire drill, and its use is still 
continued among the uncivilised trihes of tlie moun- 
tains in IMexioo. Tlie simplest and rudest fire-making 
appliance in the collection is that -w-hich comes from 
Oosta Itioa, the hearth being a rude billet or charred 
block of -wood and the drill a branch rudely trimmed 
vpith a knife. It is said that the jApache is the most 
skilled fire-makor in the "world- Jd any tribes can pro- 
duce dre in less tlian a minute. The JApache can make 
it -with a fire-stick in less than eight seconds. 
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IXcT3MCA.3!a Tteterrr* a.s Haoxb XasroxoA-rroas, ^The arrange- 

ment of the cusps accompanied by a definite system of 
grooves in the low*er molar teeth of man appear to have 
distinct evolutionary significance. The funilamental 
pattern is markedly primitive and hsus been termed by 
vV"- IC. Oregory the “ XXi-yopitheous pattern.** It is 
no-w showrn by AXilo Hellmann <JF*roo. JF*h'ilos. JSF€>e,, 


vol. 07, USTo. 2) that in man the pattern is undergoing a 
gradual and progressive change, wrhioh can be recog- 
nised by certain w"ell -defined stages, marked by modi- 
fication in tbe furro-ws or by a reduction in the number 
of tlie main ousfis, or by both. Tbe most advanced 


stage in this series consists of four cusps and a oruci- 


foi*m groove in place of the five cusps and y -shaped 
groove of the most primitive pattern. Tliis liighest 
stage of reduction is characteristic of modem -^hite 
races, and it w-oulcl appear that jAmei-icjan children are 
more advanced than ancient and modc^m l-CuT*opeans. 
The most primitive stages is z*etained by the nativ>^s of 
W'est >Vfrica, and intermediate forms are possess<=stl by 
tbe Alongols. T'he paper is in the nature^ of a gexi^ral 
survey, and mox*e detailed accounts are pron-nisoci on 
the oom]|.>letion of further investigations. ^ 


SvMXPArarc'ric' l^XwsavoxJs oir h.ifirmosmiscTsr. 

Jklisw P. IVT. »Tenkin (2'*rec. .K. jiSV>c. vol. 43, y>t. 1, 

ISIo. 7 ; ]023> has made invest iga-f ion of the sympa- 

tlietic nervous system i»i liitlierto un- 

desci'ibeci, and finds it to consist of a single delicate 
main cord of nervous tissue running each side of the 
dorsal aoi*ta, an.d contaixiing ganglion colls, either* 
singly or in groups, but in xxo case forming visibl«^ 
s-wellings of tliie csord. A.t tli«^ anterior end tlio cortls 
Join a branch of the first s]:>in.al nerve, but do not 
reach the vagus ganglion. J^ami cotnrn unican tes arc 
present in the trunk region, one from each spinal 
nerve, but are absent from tbe caudal rc'»gion. Alcsdxil- 
lated nex’ve fibres are absent, and there is no collateral 
syst< 2 »m. Ooxnparing the sympathetic system in 
X^cp-icfcwxrsr*. -witlx that of other lower vertebrates, 1 f it^ 
autlior concludes tixat it most nearly i*esembles tli^' 


Balamandrine tyjxe, and is, in fact, inteimexliate l>c- 
t-ween tbat type ancl the Tchthyodian type as describe * 1 1 
by Anderson- It is simpler than the latter type in 
lacking both cranial and collateral portiorxs arxd a 
prever-tebral plexus. The sympathetic system of 
is extremely delicate, and associated- as 
is usual in such cases, w*ith a strongly developer I 


vagvxs. 


Tjdijw OoTam*.A.orrxx:-»s The attention of 

physiologists and biologists is directed -to tl%e current- 
xssue of (vol. 3 , ISTo. 4 , Oct. lOiSH). 

w-hich contairxs admirable sxrrnmaries of the pres^'iit 
state of kno-w-ledge on tissue cultuxo from the poixxt of 
view* of genera] physiology, by 3Wlr. JE. "W^illrner, on 

ana&robic life in animals, by ]Or- 'W'. HI. Slater, and ot» 

the contractile vacuole its stnxeture, behaviour, ancl 

furxetion ^by Prof- Pz'ancis Id, Uloyd. It is impossil»lei 

to sxxmmariso these review's, bxxt a few points from ti*c 
laust may be noted here. Prof. X-loyd roxrxarks that in 
all known cases the contractile vacuole is correlat*;<l 
w-ith either the abserxee or non- rigidity of the cell wall 
or w'ith displacement of the protoplsusit theref roirx - Ho 

has recently been exarnining marine protosBoa axxd 
found a number of species In Whion the contraotii*? 
vacuole occurs, thoufi^x it is usually started, that tlio 
contractile vacuole &s generally absesx-t in marxixo 
protosoa. X>urixxg -the yexy early jphaae of leiystolc oi 
the. contractile vacuole of there is a ijc- 

fiux of fiuid from the vaksuole- into the radial canals. 
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maA*5L o«£ oaz%«itl» is eQ^ri.ol:i.jr<!9^nx>xaj3 ©arj-ly 

p49xriool o£ <Aiast>c>l«» o£ -felriLe^ ooxft,-t>r>ci«ot;>ilo "V^atcsxa.olo- ^Px-of. 
X«lo3rd Ixss oa,ir<»£x3.11^ n^feTadiocl oork.t>x^^g|3]o 'V'ebouolc» ijpt 

"tilxo ‘ l^etamei^ss o£ 49bxxcl is o-ori'v^xxooci 

'XTA^ruLoleis mk.Q.yr 1t:>e xe»f>oebt>odl>r Coxmod in i>!K€» siBtxne j^osi- 
-fcion c»:x:a.o-til 3 r ei,nc3. ’fonrst r^j->^a.t;o<ily' in tluo sa.m€» j>oint> on 
-tJriLO sn3r£srO€». pr>io £nno<>i<;>n o£ Ivliie oon-t-xs-otiilo vigbo^olos 
<>£ iSTjo-er-o^^yry* is nnscj ni vo<5«*ll.y" rid -blxo ^oxn^tx^s o£ 

"wa-fcox, Ic^adin^ -fco -fclaoix oondonsat:ion t>o -tilrxo voinmo of 
tJrkG dof3nit>ive» ssiy ^ot^o. VITl^iilo it> 'W'oidd bo -fcomi^tiins fo 

^onoxaliso i^bat> fbo fiJincrt-ion of tvbo oonfxaot;ilo vacnolos 
xs t>o 3rid of -wratiox in f^boso foxjms 'wbiob bavo not:, fcbo 

of a xnombxano of snffioionti xij^iditi^r tio Tosisfc 
<>bo os3m.ot:.io ^xossn'ro of -tbo jrjxot-ojplast;., t>H.o anfcbox 
l^txinlcs tibis migcb-fc bo j^oin^ too fax. 

3S!3ci*x-on^'ron'i£^ Voyaoxcs S'on Haxcxc. 'X^:^o If'loot- 

A?irood O3ci3loxatr-ojt-5r voya|5os fox balco <0. IT. 

•/'onx. jao^r V JIC ac'f>loT'CM>ti,r>r^ cl€i 

JXdE&r^ voJ, 3, IN'o^ 1, .>Vx>xil lOSH) 'wroxo nxado in an on- 
doavoxxx to osctiond tbo oonxn^orcial 'ti^a’wlinf^ l^xonxxds, 
j^^axtirsialaxly iiato do«»j|'>ox -watox. 'Ifbo I^'axoo-Sbot-I.and 
obannol jr>xovod o^cooodiiaf^rly i>oox in all Icinds of fisb, 
bait faxtliox sontb, on tbo wostoxn sloi^o of tbo 'Wy^villo 
•rboTrison J^i<l^o, ^ood oatolaos "w^oxo obtainocl. IVlx, 

JI Tiolclini;^ anaclo obsoxarations on tbo naixnbc^xs of bab:o 
oanjafbt j»<>>x lionx, atad »laoA?vod tbat tbo o^timnnx doyatb 
in tlio axc^as i»ax^<?«tif 2 jat oti 'av’o^ botw'oon 200 an<l 300 
fatiionas ; down to 3 HO faatlaoms a faix "w-as 

obtain#-d, aftt'^x 'wliioli tlio fisli <liaax>l^<i*axod. l_>ata ai'o 
also priva^n of tJiiO tonif >oxatnxos in avliitdi tbo banls 'W'oxo 
talcoxi» Imt it is *aot olcsax* 'wliotliox tlio oj^tiinmn torn- 
fxsxatnxo, wliioli -vsnas diffc^xont in diffoxont xojBcions, is 
moxol.v a x€.>*floc*t.ic>jx of tho <>j^>tinmm dojitb ox* not- 
-A. tt€>»nt ion is <iixot'»t<='«l to tlxo ixni^oxtanoo of tbo blno 
infu? jr*o«.4r/.<4w».«’0'M > as balco foot! oxx tlxo noxtli- 

'wowtoxxx iisikin/^ ^x'onxxds ixx 1 02T ; j:»ossil>l>^ tbo bi^li 
oatob€?« on tli<* 'W^’villo *II'lioxxiMon I^idi^o -w^oxo dxxo to 
a tx*ansitox'^>- abxinrlaxxoo of tbis fisb. 

Ii-tjg:si7:j^jac''nxos oasr rxnjs 'f-dTox^O’X'nxj <.y t: i>ijsrjk , -In 

bis j>af_>*?x “■ On tli<^ Oljaxx^afc^s ooonx'xini;^ 'witb A.dvanoin|^ 
-A^o in tbo Oaloai-csons X3of>oslts of CJ^a<*4:d-?*na c^Hihe/irk^ijst 
<*T. IVliillox) ” <4S’x;ac»#,ox J.^ e.;f^c*rt^ ^ T&bolcn Ixnjooirial XJrxi- 

■V€.n'sit>>', 3h''onxtb SHoxios <T3iolo^37>, ^cftndai, JTajian, -vol. 3, 
T^o. 3, faso. 2, lVfa>r 1$'>2H> IVfx'- Jf!>anji JETOa&a slxo^ws tbat 
tb€ifX*o is a i^o^adnal oixanjato in tbo s|:iioxilos -witlx tfxo 
ifcxxowtb of tbo body". ITo dividos tiio individnals into 
fouix sta^^os» oaob sta|$o sbow'in^ an advanoo in tbo 
oxjganisation of tbo oaloax-oovxs <ioT>osits- TCbixs £^ta^e> J. 
oonsists of voxy yoxm^ animals bavixxj^ tboso doj^osits 
only in tlio intog^tixnont, anal jxxojootions, caloax^ons 
xin^ and xnadx^I>oxio body* SJtafs?<^ 2 bavixx^ tboxn also 
ixx tb^s xnombxano invostinj^ tbo inxxox baso o^f tbo 
tontaolo oxo-wn* ^ta;^o 3 in addition bavixx^ tbom in tbo 
xadial loni^itxxdinal ronsdos of tbo body veall and in tbo 
stono oanal* 'wbilst Staif^o 4 lias tboxn also in tbo oixonlax 
caxxxsolos of tbo body 'wall- Tbo sizo of tbo oaloaxooxj^ 
i-inj^ is ixnjxoxtant *in dotoxminatioxx of a^o* as it is 
ay>]paxontly stxiotly j3xoj,xox*tional to tbo gcxo-wtlx of tbo 
anxxnal. Ooxx*osi>ondLBXX|^ writb tboso staj^os tboxo xnay 
bo oban^l^s in foxm* siato* and. t^nantity of tbo s^ionlos- 
*'i’lxo xnain s{>ionlo<s axo x'ixx^^s onolosixx^ a oi-oss oxx tbo 
oxxtox sixxrfaoo and a sqnaxo on tlio ixxnox, tbo xxnxxibox 
inojToasin^^ writb a^o and oaob sfxionlo bocsomixtc: mox-o 
ix'xo^nlax in sba^xo. Tbo oaloaxoons xixx^ also cmaniafos 
oonsidotrably in sbajpo and sis&o- M^x-. I-iob Tao, in 

X*xolixxcidinax:*y Obsoxrvatioxxs on tbo Oboxnioal X2if€wt» 
'i^on tba X-*on4gtl>3txoiningE of Oandina ^®»iInsolo***^ doalin^ 
^vittx tbo aaxno oxr«aniam in oontinnatlon of bis jxxo'V'i- 
' >xxs wroiHfcc. <3P'axt ^ of tbis 30tojf.>oxt), stndios tbo 

I *obaviotn> of tbo 'vontxc*al lotMg^ tndlnal. znnsolo in 'v^aarions 
'^olntions^ tboso sxnootb xnxxsolos boin^ aipnaxontly xnox*o 
^^<5xxsitiyo to, tl»o ofCoot of salts tban aro stxriatod xnnsolo 
4^t.xxcl: tbo scnootb xrnxisolos of yoartobi^atos- 


A XJxsxB-A.sj» OJB* rxxxxB W^ix-x-ow"- JR,. 3if. ZKTs 

txass dosoxdbos a disoaso of tbo baslcot wrillo-w . in t1 

<>/■ Jfef >S^r><5*e<sy*, vol- X 

jpaxts 3 and 4r, Oot. X023. Tbo oaxxsal oxj^anism 
tbonj^bt to bo Jiff 3 /afeefamGB- JEf’xalcxxsbi - T1 

fxxnj^xxs j>xodnoos a * blaolc oanbox * xx-fion tbo xods* bi 
bas bitbox*to boon xo^axdod as a w^onxxd ^xaxasito onl 
bxxt I<^attxass sbo'W's tbat it xxxay piontstxato tbo ovxtic 
of tbo yoxxxx^ loaf ox stom and tbixs 3 p>xo<lnoo oonsidoxab 
damaj^o nj>on cortain vaxiotios of 'W'illo>v xxndox oxxltiv 
tion in tbo -w-ost of XSnfsrland. ’X'bo jixixrxaxy' attaolcs a 
ooxxfxnod to tbo yoxixx^ sboots, bxxt -vxboxx yovxnj^ xods, s 
ox oijgbt inobos lon^^-, axo attaolcod, tbo f xxxay W"o: 

do-wn tbo ontixo lon^^b of tbo sboot and ontox tl 
jpaxcjnt stool. fSjxxayin^^ x?xitb X^ox'doaxxxc mixctxxxo 
sn^^l^ostod as a xnotbod of oontxol* axxd bold txials a 
ixx x^^*^S***^**® to tost tbo sxx^^ostion. 

jMCxsttetoos ov TnA.Tsrsj»omrx»rcx Taxsics A.xsm Sxxaxjas.- 
das. .A. JESToilson, of tbo Hojxax-txnont of A-^x-ioxaltnx*o, Tc 
J-XOJ30* Ontcfcxio, Oanada, lias a noto in tbo Cfcutrcle-vh^i 
^Jit^rcu^'CcZc. fox Oot. 2*7, wrbiob sxxjE^^osts tbo txial of a n« 
motliod -wboxo soions, aftox* xorxxoval fxoxxx tbo j^xaxo 
jrilant- bavo to bo lcoi>t so mo tixno and jxossibly txa 
sbif3j3od, bofoxo tboy oan bo js^^xaftod xxj>on tbo stoo 
Svxob soions ax’O voxy ajxt to dxy ont, and tboix mainto 
anoo in m^^ist sa-wdxxst dxxxinj^ loxx^^ 5 ;>or-iods bas max 
disadvantajxos- HSrc^^ilson bas txio<l instoad tbo ofFoot 
coatirxj^ tlio sboots -witb bot x:>axaflfin -w-axic- 'VV'aln 
sc'ioxxs tbos tx*e5ato<l wroxo txans^xoxtod fxoxxx Oanada 
ICxx|^:lan<l ; -w^liilst fxxiit and xxiat txoos* aftox* sixnilax txos 
xxxont, Avoxo sont fxoxxx Tolanci to Oanada and aftox*w^an 
liold ixx stoxapro fox soxxxo timo bc^foxo gxaftin#^. ’TJ 
xosixlts sooxxx to bavo boon voxy svxooossf xxl* and !Nroils< 
also sup^^^osts tlxis xxxotlxod fox tlio storxxs axxd twHi^s 
w^^oody sbx-i*l>s and tx-oos tbat bavo to bo bold in stoxaj 
fox scvno tixno bofox>r>» ;{:>lazxtinj^. 'Tbo -waxc is ayxxxax’oxxt 
af.x]^->liod W'-itb a Ixxnslx -wbilst bot- '!l'*lxo ti'oatxnont 
tbox-ofoxo a sixnxiJo and inc’orj'xoxxsivo ono, and oonxxnoni 
itsolf as antisojxtio in tondonoy. Xt sbovxld at loast 1 
■w-'^ox^b a xxxoxo oxctonsi'vo txial- 


XaK.joA'xxozsr IJ^.^x>rA. Tbo jixraotioo < 

xootanidmlationL in ixxii^ation suix-v^oys is >«ridoly follo'w^e 
ixx tbo .Rxxnjab and olsowbox*o. 'T'lxo maixx xootanglos ai 
dividod into sxnall x'ootan^los, and lovols axo sbowrn *. 
all tlxo oomors. On snob a notxvoxlc sxxpoxixnjxosod 
tbo tofxof^xayxbioal xnajp it is jxossiblo to lay ont 
aoonxacy a systom of wratoxoonxrsos and oanaXs. A 
aooonnt of tbo xnotbods of xootarxj^xxlation and a dii 
oxxssion of tbo 'V'alxxo of tbo systoxxx is jxnblisbod by _tX 
FJxxx*voy of Xxxdia ixx JF*‘rc»f€^^-io-n^l Jr*<a^ex AFo. 2Z (Xxrxi|^<i 
tion and Rottloxnont Sxxx'voys, 1^2C, 2er. Oci.>. Tl: 

ooxTxoxs of main xootarx^aflos axo nsxxally b-acod by txa vox: 
ixx| 2 ^* sinoo tlxo olosirx^ of tbo txavoxso is an immodiai 
oboolc on tbo aoonxaoy of tbo -w-oxls:. Xn voxy o;f>c; 

jg^xonnd ox lo-w bills, txian^gxxlation is sofnotixnos nso< 
•X'bo xootanj^los axo xnaxbod on tbo ^xronnd by ooxn< 
stonos. Tbo xnain xootani^los axo xnado as lon^ c 
nossiblo and ^onox-ally axo abont 3 xxxilos by 2 xnilo 
Tboy xnnst bo oaj>ablo of subdivision into xootang:los < 
tbo <lixnonsions xoc^nixod by tbo Xtovonxxo I> 03 E:>axrtmox 
'W'biob 'W"oxxld aj>j3oax to bo 2£i aoxos* 'witb sidos of 1 1C 
yd. and l>dO yd- Tlxo xxajxox inolxxdos sovoxal slxoots « 
xootanjgrnlation snxrvoy. 


TisQcrxo:tirxo» oxp rmsB CXaxc^'X XfcMm? VAX.x^tBV*-’ — -As 
xosnlt of txavol in X7fi^and.a and Taxaio^anyilca axi 
dotailod i^oolo^ioal woxfe in XConya* I>x. ®3. £*axsox 
bas Toaobod soxno dofxnito oonolnsioxiLS 'wl'tb xoj^ai 
to tbo origfin of tbo Oxoat XCift Valtey* 'wXxiob* -wll 
tbo ovidonoo on w'biob tboy axo baeiod* axo xoooxd< 
ixx tbo irVa-ta-er- f3*oo£- xSToo-, AjTx^oa* X>X>- 03-0C& 5 10^2 

3EXo sbo^wrs tbat tbo oartb xnovonxonts tbat ba-^ 
affootod tbo strata of tbo ooastal iro^on of 
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-were cb T'esixlt; of oompjrosaioruebl s-tbrosetoa ir«bt>Hox* t^lneua. 

t>ox:u3ioi:xfikl» is tiO^ scby, tJaatv ■fcfieiy' "woro cluo t>o oxrust^cbl 

pjTsssoi'os sooli «bs in. ot>l>oi:* x*e@iozxs lia.'V'o x’Osnlt^GMdl in 
■tHo for*mLa.l.ion of folclo<3. n::tonx]Lt^in st.x-bxot»\M*©s. Tl^o 
Jno-wsvor*, h«bve» l>ee»n proclncod ixx fioetvily 
sedixnent^cl ctxrocbs oon-t^in-in^ lon^ strofolrios ^f x'sla,t>ive>ly 
nnoonsoli<f Afocl clopositi«. Xn .A.fi'ica, lilioso 'wox*c*> not> 
prosoixt.* oxx Xlbo oon-t>x-M,»*y, tXxo r«>i?ion oonsisfoct 

la.i'p:ely of cx'y^tscbllino And t>lxox'oxx^a:‘lxly ooxxsoli<iAt‘Ocl 
x*ooks, wfxiolx Irmcl lon^ nncle»i'lAin a stvAixlo land aitoa. 
Oonsoc|nc?fnfly, Acjoortlixxia: t>o I^x*- JP Arsons, insf<iAxl of 
folc^ng:, -flxo rooks f x*Act>xa roci aIoxxj^ rovorsod fAixlfs 
■wlxiclx, "witfi "t-lxo snlxsoc^xiont vnltiAixicit-y And donndA- 
■fcion, Iaa-vo jcfivon i*iso fo tlxo xjnicino lAn«i-fox-xx>s soon 
Alongf f^lrxo XXift> V Alloys. Sovornl A<ivAnt.A^os ai-o 
olAixnod fox* 'flxis vio’W', xio e^^cj^lAixAt ioix is Aifordod 

of t>lxo lii^ljly olxArAotoristiio doxil>lo-sidod ofi ArAot-ox* 
of xnos-fc of t'lxo rift/S ; nor is flio liypof.l >osis l^ron^lxt; 
int/O IxAirmoixy wiflx t>lio ixnplicAf ions* of isosfAsy. 

Tjeexs Ei^tsottaxc: JVrx<^AOJvi tu'Ttca. Tlio inoroAsin>r nso of 

vory lAX'g-o stiOAxn lixrlxixxos fiAs xnAtio itv nooossAry fo 
xxn|>i*ovo flxo xnot-l bods of iros-fein^j: llioix* ‘ l>AlAnoo * ixx 
ox*dt^x* t/O Avoid +1*0 lAX'g^o xxnlxAlAno-<id forx?os "wlxiolx a-x*o 
soxr»x»tinios CAllod into jxlAy 'vvli<m flxoy Aro xn.xixnixx^r. 
"VVixon t>lio»*o is a grood t>AlAnc*o, tlio rAdiAl iixot-ion of 
rotAting^ pAx-ti of tlio sfoAm txiT'lxixxo is oxxly At. tlxo xnost. 
A fevr tXionsAxxdflxs of An ixxolx. In ordor to tost* tlxo 
rxxxxnin^^ of tlxo xxi Aoliixxos, tlio CtoixorAl liilootrio Ooxn- 
xjAny of Amox'ioA xrxAk<?s An olootrio xnicroT»xot«*r wlxioH 
xjAs Ixooxx stiocjossf Lilly xiso<l to moAsiii*c5 tho vi fc>x‘Ations 
of rotAtin^jf siiAfts ’wlion fclxo Arnfilitxxdo of tli€> vil:>rAtiXon 
is AS smA-ll AS tlxcs toxx-tl»oi isAndtli of axx inolx. .A. do- 
sox’ijjtion of tlio iiistx*ixmont axkI of soxno of its Aj>jr>lioA'- 
tions is f^ivon in t lic» JBJI&c'tria yi?r»“*/<f;xxr for 

Ootolxor. .A- spooiAl osoillo^ 5 'rAj>l» is ns«*<l, tlxo vilxx’Ations 
of 'wliiolx dei>ond on tlio ATnplitxxdo of An Air-gAj> wliiolx 
VAi’ios 'witlx tJhio vil^rAtions tliAt Ixavo to t>o xnoASxtrod, 
"W^lxon obtAinixij^ a moAsoro of tlio irioolxAnioAl vilxrA- 
tions, tlio Aix'-^Ap is calilr>i’Atod to tlxoixsAndtlbs of An 
inolx. And xvlion rooordinjsf trAixsiont prossxxros it x*oa<1s 
ixx poxxixtls por sc^iXAro inofi, 'V'^AriAtions of tlxo pi*ossnx>Ex 
of ttxo -wAtor in a 24,000 kilowAtt xvAtox' txxrlxino avo 
slxo'wn. Tlxirty olootx'ioAl ]t>oriods oorrospond to ono 
rovolntion of tlxo txxx*l>ino x’txnnoi-. l^y plottini^ oxxrvos 
froxxx tlxo oscillogrrAxns it xvas f«>ixnd tliAt tlio prossnro 
vAriAtioixs -wero pfX'OAtoi* 'wlxon tlxo loAd aw^as 1S,000 kilo- 
AVAtts tljiAn At fxxll loAd. "Wlxon tostin#^ a stoAxn txxx*l>ino 
rotor it avas notiood tlxAt tl»x! slxAft Amplitmios Avoro 
Approoi aIxIo for ono And a IxAlf liobxx's Affcor tlio rot.or 
lx Ad stAxrtod- TTfAis is Attrilxotod t*x tlxt^ nxxocj «xa 1 IxoAt- 
in|2r of pAX’t.s of tlxo x*otox’ <lixrin^ tlxo OArly stA^c*’ of tlxo 
rnxxninfa:. 'Jl’liroo oonsocxxtivo fijac^xros of x’ov’'olxxtion 
slioAivinp; tlxo displAooxnonts ai'O g^ivon x>f a j>oint on tl»o 
Axcxs of tlxo tnrlxin© slxAft Avlxori xnAkinj?- 1800 rovol^xtions 
por xninnto. Tlxo ©Jootx'io mioroxnotor Ixas Also l>eon 
Appliod usofxxlly to f^ot tlio ixxdioAtor cxxx^os of Ixi^li 
spootl. 

Txxoxxxj oTZOiir o®* OAnnojsa II>io3cii>®: l^xomwixorrA- 

x*trio>r, ^A^ltliong^lx At tlxo prosont tixno oort^Ain IxroAvorios 

oolloct CArlxon dioxcido ovolvod dxxxxni^ foirrrxontAtion, 
tlxoro Aro oojrtAxn stronj^ olxjootioxxs to AvlxAt At fix*st 
sijglxt AppOArs to l>o A pi*ofi,tAt>lo xxndertAkixx^a:. In tlxo 
first plAoo,. tlxo ^As diffors froxn tlx At prodnood l>y otHor 
xnotliods, in tlxAt it ooxitAins as inxpxxx-ities tx*Aoos of 
ostox’s And of liiglxox* aIooIxoIs, a rlisAdvAxxtAi^o Avliioh, 
HoAvovor, losos mxxolx of its AvoijBflxt if tlxo ^as is to l>o 
nsod for cArl>onAtii>n pxxrposos- A xnoro sox*ioxxs olxjoc- 
tion is tlxo fAot tliAt tHo colloetion of All tlxo OArlxon 
dioxcxdo ovolvo<l in ^ lxroAVox*y fox^xnontAtioxxs Avoixld 
xrosnJt in OA'or_t>rod\xotion Axxd so xswndor tho prooodnx^ 
xxnprofxtAhle. T*. Htookh Ahsen Axxd IF*. .. %Vxndisoh 
< -♦&, 277 ot seq. ; 102B> IxAVO 

xioooxxtly pointed oxxt thAt tho inoroAsin^ toohuAxoAl xxsos 

2 sro. aosi. Vox.. 12^1 
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for tho notAhly in tho fro^ason stAte as a sixhstitxxto 

for ioo, xn€w proAddo tho nooossAry doxnAnd, JP^mthor,. 
thoy cLisj^MBl th^ most xnxpoxtAnt ohjootion of oil, hAsod 
prohAhly on a xnisintorprotAtion of tho oacpoxrixnonts of 
TrAndtl cxnd of IF’oth Ahoxxt forty yoArs a^;o, tlxAt tho 
offoot of tho pxressuro nooossArily prodxxood Avhon tho 
^As is oollocjtocl in olos^sd vossols ovor tho fornxontingr 
VAts is IxAi’xxifxxl to tho yoAst. I^or prossxxx*os of froxn 
70 nxxn. of AVAtor to 1 Atxrxosphoro, thoy foxxnd tlxAt tho 
rAto of forrnontAtion And tho jBcroAvth of tho yoAst Aro 
not Arx*ostt^<l, hnt mox'oly rotArdod, Axxd tlxAt Aftor Ahoxxt 
oi#;^lit dAys tlxo foxinontAtion ApproAclxos ixox*mAl eon- 
ditions And finAlly yiolds a sAtisf Aotox'y hoor. Tho 
yoAst fx'oin tlxo prossixx'o forrmontAtions avas, nxox*c’»ovor» 
IxoAlthior, IxAd gjroAtor formontAtivo poA)V’Ox*s, And aa^as 
loss snhjoot to do#aronorAtic>n thon tlxAt nox*nxAlly pro- 
dxxooxl. Thoso lot tor rosxxlts Aro stx'ikini^ fx'onx tlio 
pxxroly Ixioloj^icAl poiixt of vioAv, And if thoy ax'O ooxx- 
fix'inod on tlxo lAX'jafxs soaIo thoy slxonld ho of groAt 
px'AO tio a 1 i mx>ort txt loxs - \ 

0>vimc>3sr jMo-ba-oxcxxx®: OoivcmLTST'ioTsr. — -.At tho HoWaI 
SSocioty xTxooting on 'N'oa’'. 1, Trof. 'VV'. A. Hono And his 
AssooiAfos c*c>i'nnxnnix*Atocl tlixs i*x3stxlts of x*t*soAX*ohos on 
tljo ooxnlxnstion of C5Arl:>c>n xnxxnoxcido. oxygoix, atkI Air 
iniTctnros At high jxrossnr«»-s. W^itlx 13. T. A. ToAvnson<l 
And . A. Soott it- avas shoAA-n tljAt a,< 1< lit ii>n 

of Ijydrogon nxAi'kt^dly *i.o<‘olox*At-«»s tho ot>nil>\xstiotx . 
fe?tAiting At. oO AtmosphoroM px-ossin-o And x*oonj toi ni>oi*A- 
txxro. tho €»ff€»ot ooinos in Ahx*vx|>4 ly AA’'lxx>n tho j>roL ioix 
roAolios 0*84> px»r oont. J t is A£ >| >xxx'on tly a knook ofh’tot- 
Avljicli xnAy ho olif riino.t o< I l>y x'Aising tho l>€>nxl> tt^in- 
I>oi-Atitx'o to 1 1>0'=^ C\ W^'lion tl*«> fxroi >or'< ion K>f li>'<lri>gt3ri 
oxcooods 1 pox* oont, tliis ApfXArontly oAtAl;^’"t io o^fo<^t of 
tlxo hydx*og*3xx is x*<^^>lAooxi t>y tlix"* norfxxAl A-tixlitiv’o 
offoot <1x1X3 to th«» Aclrnt>£:t-ni’o of a f Ast-lnxrrxing hyiJrog<*n ~ 
oxcygc'sn inixctxiri*. A sonioxA'liAt sifnilsr rx^'snlt folJoAvs 
tho Axlxlitiorx of stoAin vx|> to 1 |>ox* ooixt, Althotxglx t h«3 
Aoox'lorAtivo ofYoot of hyclrogon is tlxo xrxoro nxArke'xl. 
Tho slowing tJowix of ooi'nhnst ion A-vlxon Air is ornployod 
is Ascrilx^d to t-h«* xxitrogon, for it doc^s not oooxxr wlxi*ix 
Argoxx is sixhstitxxtoxl. With I>. IMF. ISTx'iAvitt A.ntl C*. IVI . 
Hmith it avas slxoAvn tlxAt tho 03C|>losioix limits of oxxihinx 
xnonoxido- Air* iniTctm-os wlxon dry wot'o ixArx'OAA't'd 
l>y inoroAsing tho initisl pi:*c3ssxiro froxxx H2*2 to f54-I 
Atrnosj>hort3s. Wit-li xrioist xnixtxxros, inorA^sixsing tin* 
initiAl jxrossnrci displAOx^s hot lx tlufx xxjxj^x^r And Ioaa'<*i* 
limits doAvnAVAi’ds Avithoxxt Altering tlix^ oxc|>losioix 
rAngo. 

CtoisrsTT’rxj'i'XOT^ c>v C'cnvi.. Ono of tlxx^ nxothoxls <*f 

stxxdying th«3 xronstitxxtion of ooaI is to 03N£:Atnino th*’- 
xesxxlts of troAting tlxo fixol hy orgxxxxio solvents Avlii«3h, 
osfxotriAlly At liiglx f xroswiix-t^s, x^xctx'AOt soxno of tho oxmxI 
sixhstAnciO. Tlxo o7ct»'A<3t rxxAy ho x^t^solvod into soA'orsl 
oily AXxd solid frAotiorxs, And oorxsidox'Ahlt^ xlisoxxssioit 
IxAS rAngoxl x'Otxntl tho tixxostix.»rx as to Avhothor orxo ol 
thos<i. And Avhioh, is rosjxonsihlo for tho croking yxrx*- 
j>ox*tios of A ooaI. It IxAs hoon <jxtostxoxxcx< I AA^h«'th<*i* 
tho oxctrAotioxx xxxAdo At 28f>'^ <7!, is fxtxroly plxysioAl <>i' 
hx'ixxgs Ahoxxt a dooornjxosit.ioxx of tho ooaI. Prof- - 
A. liono, h. Horton, And X-. d". Toi, Aocording t<» ix 
pAfxor prx3;soxxt€Ml hofort? tho ItoyAl S-ooioty oxx I?^oa-. h 
holiovo thAt no sxxolx doooxini|>osition oocxxx*s, axkI 
this Agr€30 Avitlx tlxo ohsorvAtions of other Avxxxkot^H: 
Avho find docomposi tion sotting in only Ahovo 300^' < * 
Th o oactrAotod nxAtter pro-oiKtsts as sxioh in tho oo«i- 
Tho- Axxthox's found thAt tho soft oily x**>t^i<^***‘ 
oxctrAot doos oontjdhnrto to tho ooking^ Although this 
is ohiofly hound up with solid frAotion m tht^ 

oactrAcst. Prom An oxdAxninAtion of oos^ls of vAxyirig 
geologioAl cxgo, it was ocxnoludocl thAt tho oily o': 3 ctrAOt« 
ATo ohtAinAhlo from tho youngewr oo«i4«t. Tho ooxxnt.i*y- 
pArt of tho solid oxctrsbOt found in tho,lo*s» ooaIs 

xs of A phonollo cshAraetor^ 
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Coirirosion of Co’^ndoo^soir Tia 1 >os- 


Oon3iXXiit>t>c»o of tX»o Xost^i-tof-o of (*X- 

31 ; 1024-) :]ro3rx<lox‘Oci it> ioLOi‘o»siog?l3r olocbir 

oorrosioxx (cxzxcl x*€^Mls1>€k»zxoo -feo tsoj 7 x*o*^ioo ) clo^orxcl» 
'vox’y ^proei.t:^ o>cforxi:. oxx f-fio l>oixo.viooLr* cxocl f>x*oj>ojr-fcic!>s 
of filxrxs, ooix5st»t;in^ olxiofiy of ooxTrosioo. j>x*o<f xxcsts, 
■v%.''tii.ol'x foT-ixx i»xox*o or lo»» csooxixlo-fcoly oxx «xxr*fa,co of 

■fclxo xjr]iOt>a<l. mxo JEli^hi.t.lx XtofDorfc, rocsoixt-ly T>o.>>liw>xo<f , 
oa-rriosa ajajxoot of oorrowioxx ooxvt^icloralxly forflxor 

»o fax* aw ooo f^vjxo of -wansfajaco xh ooxioorixocl, oarool.v', 
flxo * ixTi jxirxf^<?xxk<^xx<:. atfaolt. ’ j >x*o<l x i oocl rabidly 

xxxovixxi^ f9oa-xvafox*, yxtxrt icsxxlai-Iy wViox'o froo xxix.* 

j>T*o«oof, or wixox-o io tc'x'xoit.foxxf ciavif afiozi otsoxxT*>-i. 

forxxx of oorx*o«iori i» aax' 11 Jb«_riovi>"xi +o esrxi^-ixxooT*!^ ; 
if ro^xxlfrt ixx a A.^'a-t^or-'worrx fx|:»^x<^ai*aixoo of flxo l:.vxl:>o«, anci. 

clxxo fo t-Vio orortiori r>f Irlrx*^ jxrofoxjf i "vo film- JSxJolx 
fiJxrx^s?, «:^x^otx %rlrxoro- flxox/- <5xxTxix<»f >xo xixay Ix’* io- 

forroxi, 03«^*xr'rxf>lo, wliox-o a <_*l<-aix of axx 

KXX-ff«j*x-« at.t.tx<''lc 'vx'l:xil»T> ^ a «|xoc*irxxoxx <.>t‘ f lx€> t^axzxo 
Xiiafori al , i:>ro’V'ix>xi«l v’ ixxirxiorM^-cl in tsloxpv'lv* xxxovixj#;^ «oa- 
W'#xt".or for a fo'vx’' cltxx*H(, ii< ixnaffoot. t-fi - 1 l» fo t: Ixx*. ^ixroMt'ix xt: 

ixxv**e^t i|acal-ix>j» cxf flxo jxx‘oyx*^rl i<=»j-4 of mxk-Ix iilxnw VxasrS 
Ix-'^'xi r<’*clioxi« and, t cx woxrxo *'x;t*.‘xxt , tna*ox*<-aixx , 
an<i Irlxo d< * v"*' lojxnxoxi 1. iix l-lxxx *nt:. I'x-'ixc*!-!, 

of xx jrnotlxcxcJ of e>>::xxi nix xxxti x>t x x\'ixic*lt iw l>x:>tVx 
r»xj>iil anci dii*f*c*f i*oj-xroxx^xx f « *xn ac^irtioA/or xxx»xxf 
of ^x*«xaf 'V'alxxc*. 

fxwt t iixxt- XX. saiixx'oi tnon of ixic*t xxl, x>x'lx<^ix 

^Jo^'c^ro* 1 v^•itlx t\ J»x^*«*r < >€ xiorro.«^i< »» v |jt*o< 1 xxc*t m, 

IxxvrH xxn oloxit ri<*xvl j>x>tx*xx t ia.1 <iifft*X'x»nt: fx'onx t ixxxt 
of t-4*nTX<=* n»«>trx.1 iix tx. olxitxn <*.oxxclit ioxx v%'*x4s 

alT’€'a.*iX wxj*n fcrxowtx, Izxxt t fxo < liflionlfix*.*-; 

XXX N'ol'v’c^d in t f'xo xnx-*XMx.trc»xn<*ixt. of "t ixi*^ 

|.>ot ♦'^xxf i xxl xxrx* V>>* xx*> xrx*'»xxxx}-4 i xiot xxxxix Jx»rxxf >K^. 

I XI oT'<ic-r tro a'V'oid iixxvxsfxxx'xxoix’ft^ <itx<^ to }>«>l«x.x'- 
iiHatx«>xx xnx<l A''xxx*xixt i « xxxm in t.ix«* oIx'kjjI rim*.! rr*- 
tsifs t axxc*#^') of t Izc* filixx, frxoxxxx-s fxxrnx of xxnll 
nic'tlxcx] v\*aw xrxxf^xxirox i Nvlxioix v\*o\xitJ faVcc- onl>* 
t.lic* &:4xnalloMf |.>o><fHif »lo x'xxri'x'ixt c^x'C'n v\'lx<?xx oxxt. 
of l>«k.laxzo€>. 1-1 xx’xx,r^ t Irxorx’-f orx- dooicit^d fo nxo 
a t lxx*o«^ ‘Olx’otrodo valvo f<xr trlio f xxxx*|^»of-«.o, a.xz 
irioxAi xx'liiolx i«, of o«>xxrj:*o, c^xxil-o xx-x^ll Icxioxx^ix 
Ixxxt.- lxa£s 'vx’orl^LOd x'^ac.troxxix^l v* vx-c^ll. -A.tx or<litxax*,x^ 
tVf fx,x*c?oni C_>«raxrx K, a.'xx.I'x^o is* xjiMod vx-'xt Vx 

v-oltUfej* oxTL fiio aixodo axxci xx xx<»jE 5 at.i v-o l>ixxrih> <xf 
1-i* ’V'olfa oi'x flx*^ ^]^id. JK. M<’»irx«i fi v<» xxiovinic: <*oil ixxssfrxx- 
xnx'xxf i« jj>la<r-od iiz flxt* *fc.xxoxlo oit'OTiit fo iix<lxoato oliaxxpc<-*»^ 
<*f tlxo «.xzodo oxxx-roxxf, A j->xjir€f*xxt- iai xlivitlor, ixi s^orioM ^^itlx 
*x T*<*«i6*fxx.noo , ia oonx xoo t ac^iX’oat?* flzo filaxzioxxf l>a t:.tor;>', 
xx.fxv<i XM ax'X’axiii^od mk> t >itfx.t a f^ot-onfixd of froxn O to fiOO xxx.V. 
xixa>'^ l>o ixx x:x|»|L»o*<itf * *xx fo tlxo nxxl«.xxow'ix £>ofoxxt>ial 

xvJiotx flxia x#« in »«»x*io*4 wifH fixe* #arrid l>iaf^ L>att<»i*>“. 'f'*lxo 
|>ofoxxfxa.} fixxxa a]'>x>lio4i ia alxovrn fx^' a «x^ooxzd xTLXOX'ixx^k? 
cToil iix»f rtxrxxcutxf . A. olia.n|3?o-c>’r-or «w“it«lx nlaoocl ixx 

tlxo i^x'id oii-oxxif, a« fc!ilxo»v*n ixx i^ipr, V*V'fxc>xx flxo «vx.*ifc;lrx 

iM ixx ftio^ x’il^lxl -Ixanxl j|>ois*xf ion , flio nxilli 'V'cxl txxxof or axxd 
t lio jxorfioxx of yxofonfial <iiv*irlc>r ixx aro «lxox*t- 

<-ix*t;txi tod, axzd flxo ^>o«iti%’-o fxolo of fixe* ^x*id l>iaa Vxaffor^^ 
oonzxoofocl dirc^of fo flitx xxo|;fati^*«^ loa<i fo flzo fila- 
nx<:*nf, X^xxdor ftxow^ oozxdiff oxx« fHo «nxo<lo oixrr^>»xxf 
wlxowxx l>y flxo ixzaf rxxzxxxxxxf ixx flx*^ anoxia csix*o.xxif oorro- 
Mjxorxda flxo zzojrraal i^rici jxofc^xzfial axzd ia zxotod. 

l^y zzxovin^ flxo olxarxf^-o’v^or ww'ifolx fo ftxo l<*ff -lxxx.xxd 
l><x«ifio*z flxo |r>of€xnt.ial f.o fcxa xnoa«xxrod ia <’ionxv<'»cifod ixr 
«t>rio« wxflx ivlmo ^arrid Ixiaxa l;>af t-€*r>’", xxxalcini;? fixe-* larrid 
nxox*o xzoc^aflxro and <^an>»ixx^ ffvo ewrxodo oxix*roxxf fo fall. 
'I'ixa nnJKxxown jpofonfial xm flxaxx fxalanood ozxf l>>r 
xtclitxfixfiniK ffxo jpofonfixd divddor, arxd flxo f>oinf of 
oxvlanoo »lxown vtrlixon flio anodo onrronf x*ofnm» fo 
t 'valno ^p^x^ervioxxml^ xzofoel. 'Wixoxz. flxia i» flxo oa»e> 
.raadin^ of flxo jmillivolfzzxofor jgriv«w» flxo "valxxo of 
tilt', zxidfnown |;>ofonfial. A fKird i^f of oomxfaofa is* 
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arran^^od to o-pxon flzo axxode» oAroxxif dnring flxo ojp€ 
fiozx of flxo c?!han^o-o vor aw^ifolx. 

Ixrx oarryizx|C5 ovxf i^ofonfial xnoaesxxronxonf » dnr 

oorrofiiioix fof=if«, flxo isxf'xocixrxoxrx \x»od is* a «nxall disio, ^ 
fx'oxn a oondoxxsor fnlxo, *wifl-x a xviro »oldorod fo ^ 
l>xx^l<. 'T'lio di»C5« ax*o oonxorxfod into e^lxonifo Ixold 
'V%''iflri- Olxaf forf on’is* ooxxxf>oxxxxd , flxo 'wire^rt from t 

disoa Ixoinig^ rxxxx ixxssido so]p>txrafo x'ix>>lL>or fxxTtxos fo 
»nlafo flxonx frorxx firxo «oa-'vv'txfor or of Ixor oox^rod 
xrxodixxxxx. *II7lxo jxofoxxtial is* xxxc*as*ixrod Ixofw^ooxx i 
«_f>ooixnoxx axxd a oaloxxxol ol€*otrodo jxlaood ixx a Sriojxar. 
’vofcSMol oonxxoofod -v^'iflx flio faxxle in 'vrlxiolx ffxo oorros 
iw oooxxxrrixx^ 1>>^ xxxoxxxxa of a »>^j;*lxoxx- .A.?* flxo moa«n 
xxxonfrt aro oxxl^.'' rolafiv'o, flx€:>x*e3> i« xxo ne-^od fo xx«€ 
s=itaxx< Jax*d iw<*.d oaloxxxol olt^of i*odo, flxo oxxo aoftxall^r xx* 
Vxoinfo: xxxado xxy> xriflx woxx-'v^^af or in«foad of jxofaf5e*ii 
cixT<»x-ix-lo Molvxfioxx. Tixit* avoidod ffxo nooowsif of fait 
jxrt*c*ax xf ioxx« fo I'xrovorif flxo <1 iif xisiioxx of flxo ^oa-xra 
ixxfo tlio olc50froc_lo x-os>ssol. 

Ixx all flxt^ allo>''*^ fo«fod, flxo oalomol oloc-frodo 1 
Vxooxx 1 1 x 0 j >o«if fxolo. rClxo f ox'xxxaf ioxx of a jxrotocf 

txlxxx xrxalct’sM flxt* t^jxx^oixnon xnoro oaflxodxo, "wiflx 





frotilt of vtxl-vo ‘ x>ot<fiit-3omot.**r ^ for uxt'tx«»urizxK c'l'ia.*XKt«* irx *lilm i^ot.<*xat>i 

tlxxrixifx cox-rottion JXx" coixrXo« 5 ' of ttxo 1 xx8X1t:xxt«! of IMLoXala. 

dixniixis*lxin^ fxotoxxfial difforonco Ixof-vrooxx flxo «f>ooim 
axxd flxo oloo t.r<x<-lo- 'I'lxo l>x*oal«.x4o’vm of flxo filixx irx 
txiixxilax* nxaxxnor is* ft*lxox\-xx xXin ixxoroa«o of flxo diffe 

emox* of ^>€>toxxfi*x.l. ''Plxis* difforoxxoo Ixaa lifflo dir*o 

f >rxxc*tic*al ssi^xxitxcsanotx of ifi-4olf, \^^lxaf is of import axxc 
xo-vrovoi*, is flxo potoxxtia-l difforonco Ixofwooxx flxo fxlr 
c?c>x*'oroti mc't'aJ sxxxd flxo sanxo xxxofal 'vxriflxoxit a fxlx 
'X'lxis xxxa^-*- Ixo <losox*il>o<l as flxo fxlrxx-pofoxxfial * ’s^^lxio 
f lxx'*x*of ox'o, is sixxx|>l>’- flxt* oloofrodo pofOxxfial c»f fl 
oloaxx xxxolal xxxixxxxs tlxaf of flxo spool xxx.oxx etovoi*od XiVii 
a fxlxxx. Olxx'ioxxsl^^ flxo filxxx -pofoxxf ial ixxoroasos 4 
fxlxxx fox'xxxaf ioxx faltos ^xlxxtso axxd falls ixx flxo o'v'oxxf of 
fxlxxx Ixroaledown (fi'iij;- i2 ). ii’or flxo pixrposos of* fl 
prosoxxt. xx'orlt it. xvas falcoxx flxaf flxo oloaxx xxxofal 'wj 
xxof x-or^J" diffox’oxxf froixx oxxo fx*oslxl>?* oloarxod "wiflx sax: 
piMxor or a sfool Ixrxxslx. 

In orelor fo tost flxo rxxoflxod, soxxxo oaxporixxxoxxfs 'W'oi 
oarriod oxxf oxx a TO s 30 txrass fxxlxo ooxxf axixixx^ 0*< 
por oonf of ax*sonic5 axxd orx a spooiaJ. Ixrass f xxIj^ ooi 
fainixx;;^ ^ pox* ooxif of alxxxxxixxiuurrx. Tlrxo oxxr^v'os ofxfaixxe 
slxo-wod ixx*pox*f axxf cliffox*orxoos ixx flxo Ixolxavionr of fl 
fxlxxx oxx flxo two alloys, fxax'fioxxlarly w'lxoxx flxo flljrxx x?ir4 
sorafdxod xxxxdor ooxxexifioxxs of 'vfoloxxf cu.r->l>xxl>l> 
ixxxpixxgomonf. Ixx flxo oaso of flxo ordixxary lorass fix 
x-osxxlfod ixx rapid affaols:, Ixxxf ixx flxaf of flxo alnmlxxixxi 
brass flxo irxjxxry Ixoalod np axx*! flxo pofonfial jroaolxc 
flxo ox*i^inal fx^nro in X&mm flxan fwonfy-foxxr lxoxxrs« 
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t>lrx-ui8 <iovelo]pe>ci &, m:i.et.lmoc3L oekjp«i.l>lo of yioljA- 
in^ X‘«.|;>icl 4gtxx<l oooolxj^xvo irodxxlti», f.f]LO w^orlc w^ets ooxx- 
=fciTi.xxoci orx iicxoro p»x*cipO'trioeLl llxxois* -fclxo ximauixx rosvxlt/ei of 



35'JO. a. — — X>i«iacrai3rxnxi*.ti<; curves of * film r»ote»‘rvtla».l ’ plot-tcdL n.|scA.inati t,lme, 
»lkowinff tlio rdtt<t,ionslki]3 l>ct.weoi\ * iilnx ' And electrode 

X»otontlx«.l. Xiy coii.rfcc»y of tlkc leisfcitkite of ftfetAle. 


■wlxiolx rxia-y- l:>c^ sorirxxxa4a-fi«€s<.l. I-fc i« slxowrx io "t-lxo 
jxlauoo -fclxctt, ovori "wlioi-o tiliofo is ixo irxterxrxittexxi:. 

■feioix, flxfxti is, fixes oolla,|x«e> of ‘ vtxoxxvixxx Ixxxlxloles,’ irrx- 
jpixxgfonrxoixf- ja^ffaolc oa^ix sfill t.»xl<.o jDltxcio ets et x'osxxlf of 
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mxr-txxxlxlxlo l£ix]pixxgC^X30orLt>. *aC*lxo su&e of f^lxoso aJLx*- 
Ixxxlx'lxlos jplet^s j&n. inxf>oxn>ebxxt> ocbirf irx oaxxaixx|^ 'fclxiis 
of oorxrosxoax, ckxxci, 'wlrxoxro t>lxo 1b>xxl>1t>liE»s ozxf«ucx^le<f i*x iilxo 
'W'a.fox* £uro vory smexll, tlxoy cbo^octir -fco l>o oor]rxx>«M‘^txi-v^l3r 
lxa,x*jrxxless ovotx xxxxclor ooxxclxfioxxs of stvjroxx^ imj^izxigO'' 
XTcxoixtir. *rixox?e> a.x*o, tvlxorofoTO, ■fc'W'o xrxadrx oextisos of 
iixxoixxgonaoixfv ebffetolic^ in-fcormiffoixf O€fc'vil.a,‘fcioix «Lxxcf £k.ix*- 
Ttxxxolxlo iarxxj>iTxj^OTxxoTx’t>, l>\x4> iix Ixoflx o»4S»os t»lxo off oof is 
loxowxx -fco lxe» ciof»on donuts orx t>1txo oocxax*x*o*aoo of swix'lixxgp 
xxxot-ioxxs in -fclxo wsr'tor, X</Oi>Srt.ox*>^ rrxofcioix of t>lxo 'ws.fosr 
slxoulcl ■fclxor*e>for*e> l:>e> jrxrovorx-fcod Ixot^lx irx flxo inlot> 
w*xtor‘-t>03C ekod irxlotr jxijxirt^, if jtxooxjsssewry l>y jxosi'ti'V'O 
Oi,TT«,rx^rotxxorxii« to ^\xide» tlxo wa-tor. Ix-ulIxIxIos irx tlxOs 

wetteir, o>cooj:>t. voi-y' svxxcbll ooos, slxoixld Vxo a-voitlod* cxrxd 
tlxo stxf 5 ^e»stxoxx is xxxexdo tlrxekt a. f^rxd ixx fx*orxt of fixes txxtxo- 
l>l«xto of t.lxe» oorxdetxxsor x-rxa 3 r Ttio so dosi#:?xxod ■fclxa.t a,xxy 
Vxxxlxlxltss jxassirx^ t.lrxx-otx^?lx it a.x*o Ixi-olcoxx. xxj> sxxffioioxxtly 
firxoly as to Ixo lxax*rxxlci>ss xvlxoxx tlxo^r oixtoxr tlxo txxlxc^s. 

Wlioxx tHet coxxditioxxa oaxxxxot l>o xTxodox*atesd| Ixy 
xxxoolxaxxioal xxxoaxxs, tiio xxix-xst ixojxof xxl solxxtiotx o:^ tlio 
l->x'ol>le>ixx W’^oxxld ajxjxoax- to t>o tlxo xxso of txxVxss <bf a 
xxxatox’ial s|xeioiall>^ x*osistaxxt to tliis fox-ixx of attaolc. 
Of sxixslx txxlxc-s alx’oixd.v oix tlxo xx»ax*lc€.st tlxoso of 70 a 30 
ovx|xx"o-xxiol«sl sooxxx to >>o c^xaito satisf *xc;toi*y', l>xit ot1kx*?‘X“ 
xxxatox'ials, sxiolx a<s tfxo al vxxxxixxi xxxxx -l>x**xss, to vx'liiplx 
attoxxtioxx Ixas alx^oad'v Toooxx dirootod , ax*!^^**-*^ f ** Ixo at 
loast as jicood. ‘ ^7. 


The S'wedish St:£Lt:e Oolleg^e of 


Celehratioxis, X928. 


Oot- 14r — 10 tlxo Stato OollojJTO of K'or'ostry, sitiiatod 
^ irx tlxo vicirxit^ of fcitoolcilxolxTi, col<sl>i*ato<i its 

ooixtoxxax^y- 'X'lxis Oollo^o^ foirrxxox'ly Icxxoavtix as tlio 
i'’'or*osti*>^ Xxxstitxxto, was foxixx<Jod oix Oot. IS, 1S23. hy 
that far-socsini;^ xxxajtx. Israol -A.dolf av «Stx*dxri, x-vlko ovoxi 
at that dxstaxxt da to orx<Joavoizro<i to aroxxso his ooxxxxtx*y- 
zxxexx to a roalisatioix of tho oooxxorxxio ixxj of 

tho forosts of tlxo ooxirxtx*y. Tlio ohaxx^o iix xxxator'ials 
xxsod fox* ooxxstxrxxotioxx, osx>ooially ixx shijxs axxd hxxildirxj^s, 
writxxossod tho T*iso iix doxxxaxxd for ooixiforoxxs tixxrxhors, 
aixd dzirio^ tho socoxxd half of last ooxxtxxx'y Sx^odorz 
wras maiitxly oeexxx'^i®*^ oax^fctxrixx^r axxd xxxaiixtaixxiixi^ 

hox* hold OIX tho !]Kxxi-oixoaxi softw-ood tixxxhcjx* ixxax-lcots- 
•Tho advioo of tho fow, -vyho xxxxdorstood tho daixi^or 
■whiesh tho mox*o ox* loss \xixx*ostx-iotod luLxxxhor-ixx^ ixx tho 
forosts "whiesh had hooxx aoc^viirod hy tho f^x*oat tixxxhox* 


ooxxxx>axxios axxd ixx thoso xixxixxoi-oxxs ax*oas of va**yixxg 
sizo (dosi^a^Txatod fai'xxx-fox’osts), ow*rxod hy toixaxxt 
fax*3rxxoi*s, w-03rxt xxrxhoodod- Tlxo xxoAvor of tho Ixxxxxhoi*- 


ixx^ ixxtox'osts jxi*odoTxxiixatod axxd tho ooxxxxtx*y xxix- 
doxxhtodly jxfx-osjtxox-od thorohy- IBofoxro tho orxd of tho 
ooixtxxx*y, ho’W'ovox*, tho CSrovor'jxixxoxxt hooaxxxo alarrxxod 
at tho position acrid ai>i>ointod a ooixcxxxxittoo to ooxxsidoi* 
wrlxat lof^al rostxrxctiorxs ooixld ho ]plaood oxx tho xxix- 
ohoolcod o3K:i>loitation ooxxxhixxod writh a wrarxt of off 00 - 
tivo xiiaxxa^oxxxoxit ixx tho j^x'oatox* hxxlh of tho jxx*ivatoly 
owrrxod fox*osts of tho oovxntx*y. a rosixlt of tho ooixx- 


xxxittoo’s 3rox>oirt a <iorxox*al ITox-ost ILka’w wras onaotod ixx 
^ 1^03 axxd hx*oxi^ht ixxto foroo ixx 1006, w*hi<?h xxiado it 
xxxxi>ox'atxvo that all ax*oas of fox*ost foiled shotxld ho 
i*of>laood hy a xxow yoixxxgj tx*oo oi-oji writhixx a x’oasorx- 
ahlo i>ox*ioci. tha aarxxo jpox-iod a x*ovival ixx tho 

aoioxxtifio a»i>o<5ts of fe>x“o»tx*y took -plaoo, axxd ixx ox*dox* 
to oxxcloavoixx* to assooiato tlxo scioxxtific axxd csoxxxxxxox*cial 


aspoots of tlxis c]|xxostioxx tho Sw^odish ]l?*ox^stx*y Assooia- 
tioxx viras foxxrxdod ixx 1003. 


Xt is xxot tho jxxxnxoso of this xxotioo to txraoo tho i^roat 
^xro^x’oss wlxioh tho Tpx*o«oxxt ooxxtxxry has -witrxossod ixx 
fox^ostx*y xxxattox*s iatl wwrodoxx, Tho "VSTar* aotod as a sot- 
haolc to soxxxo oxet^xt, ixx so f«vx* that follxxx^s wroro ^xroatly 
XiKxor’eHetaod to tako a<lvaxxta^o of tho faxxtaatio jxriooei 
^Krov'ailitxi^r ixx tho IS xxzro;ilP^axx ticxaxkots. ISut -poarhapia, aa 
a xxatturaX oxxtooxxxo of l^o oxctxraoxrdixxaxy follkx^a zxxaclo 


to take axlvarxta^o of oxroojptioxxal j>t'ic*os. tl»«i swixi#? of 
tho jxe^xx d XI Ixx m fooxxsod tVi€'- attx^xxtioxx of l>otlx tlxo fi^tato 
xxrxtlxoj'itios axxd thoso oxxjtxxxj^orl ixx axxd rlo|>oxxde^xxt xif'xoTX 
tlio oriox*xxxoxxs i^acjpox't ti*ado xxjxoxx t-lio c]|Xxt5stioxx c>f thoix* 
ahxlity tex xxxaixxtaiix tho jxositiorx, oxxo vital to tlxo 
ooxxxitr'y. To C5x*e>at I5x*itaixi tho ixxxxttox* is of ooxxsiilor- 
ahlo ixVxjxox*taxxcso, sixxco w’o dofxoxxd at ixi*osoxxt fox* a 

ooxxsidox*ahlo axxxoxxnt of oxxr ooxxiforoxxs ixrxt>orts 

tixxxhox* ixx vax*ioxxs somi-fo^hiorxod axxd fashioxxod fox-xos, 
j>it--wood axxd, ±<y axx ixxox*oasaxx|^ do#;?'r*oo, w'ootl -ixiilyx. 

This hoixxp^ tho jxosxtioxx, it is xxot sixx'i>x*isixx|a: that ixx 
tho forostr-y x*ovival tho State Oollo^^o of l^'ox'ostx’y 
hooaxxxo axx ixxxx>ox-taxxt ooxxtx*o, siixoo tlxo S4tato fox*ostx*y 
jxx'ohatioxxox's aro trained th*>ro, axxd xnaxxy of tho larf^or 
txxixhor ooxxxixarxios either soloot f ixlly-tx*aiTXod yoxxrx/^ 
xxxoxx fx’OTxx tho Oollo|^o or xxoxxxirxato thoix* oxvix -pro- 
hatioxxox*s to jxrooood to tho Oollopfo. Xxx some oases 
thoso xxxoxx I'oxxxain for a lorxg^or ]fxoi'iod as rosoaroli 
stxxdoxxts at tho centre hofox'o joinixxK thoir ooxni>axxxos ; 
for many of tho latter xxxxdortako forest research w'ork 
of thoir ovnx and have thoir owxx i*osoarch lahoratorios. 
This has hoon nocossitatod "Since coriditioxxs vax*y in 
diiforont ;p>ax*ts, axxd it is 'vc^oll x*ocojBC3rxisod that it is im- 
3 possihlo to localise foxrostry x* osoax*ch for the -whole 
coixxxtry at any one centre. The tinrxhor ooxnjxanlos of 
J^wrodon owxx a considorahle jxortion of the most valxx- 
ahle foT'est land, the ^tate forests oocxxfxyixxja: for tho 
most part tho less valxxahlo soils ixx the rxoxth. Tho 
ooxxxpaxxios Ixavo a lar^o capital invested in their xxxxdcr- 
takin^s and they have no-vr realised to the fxxll, a 
i*oooj 5 ixition "w-hioh has only coxxxe slow^ly wnlth tho 
Inmherinj^ interests and is still absent in many parts 
of the wrorld, that if this capital is to he safe in tire 
fixture they xxxxxst reafforest areas felled over so as hx 
have a succession of crops to provide materials to 
keep tlxeir mills and other industries mnninjHf* fu 
other wrords, that primeval forests cannot last for ever- 
Sweden had arrived at that realisation hy the hegfin- 
ning: of the present century. 

The impoxrtanoe attached to the CMsntentxary celehra- 
tions of the 3tate Oollegpe is the^refore xanderstand- 
.ahle. The XCin^ of Sweden jopraced the 'proc<«^edxnj^ on 
t-wo occasions, 'sdulst the CS^wn 3E^rinoe 'was ^gareseut 


xxo, 3odi. Vox,- laaj 



lS»rovB:M33:H:m IT, X02S] 

&,tj of -fcln^o p>]7eitticl€»d a.t> 

l>4aua.<.x^‘^^* "V«rlxiol3i. Imo I^Ck'V'O «urx oscoolloiat. Tc^&x^xriL^ of 

pyjre^ontv foar^ostir'y ian. S’W'^cioxi Ckxxd tJh&o 

onoxrrxxoo^ ixiaj>or'fc4Bwtioo o£ -fclno foro»t:>« ±>o t>]n.c» csoorx’fcx'y, 
Ixeklf of -tifiLO exx>o3rts of 'wliioln oojci.«i£S't>ool. of foii'ostv i:>ro<i-ui.co 
in ono foarm. oi* a-no-t-lnor. ’I'ino Ox-o^wn JParinoo slxo’vtr^d 
Into Ixad &, fix*st^-lxcutx<l feno^wlodj^o of ir>lxe» <xoo«t.iorji j -fclrxo 
l>ost> so.»nm«i,x*y of Ixis spoocslx boxn^ f>lxe» x'-em£bx*lc s **■ If 
yoo 3meLrx«.go yoxxr- foroafi^ -fclxoy xv-ill t>o i>ro- 

»ox-voci for exll 

rrixo olrt.a9>ixrzxx£bn of flxo Oolio^o Uo«.rcl, «.» eLl«o of f.lxo 
IB'or’OS't.ry Aiai6»oci€iLt;ioxx, xv-cxa rorrxauLrlcia.Ixlo xrxfikzx 

-Adi-rxira-l lL<ijQt.c3.Txxo.x:x, roocsotfly ^tjxfxoin.’fcod I^rirrxo 

JMTirjiisfor of fJxo ooutnf-ry. ’X’lxo >\.dmira,l stjxxjlco sovora-l 
■fciTjne».« £k.rxd IsLid osjrxooi^l st.z*o«s orx flxo im xxorto-rioo 

of flxo >;%ro»'l«: f-irxo StaBft/O I'ox-osfcry Ooll^^l^o «xcoottx- 


T8Q 

^li£s3rxixx|^, cxnd fixcb-t. if now Ixoid «.*x oncxno£»f ioxxod j 

iin flxo oonnfary ; cxnd no-wlxoro loi»» nncxno»f ionod ffa 
a'XnonuHf flrxo ^rockf ooamnxorciebl indm^frifxl e>lom< 
dojp>ondonl> ‘uix>on flxo foro«-fc for ftxo ra.-w' ^xroduacsf 
flioir indn*sfrio«* a.s flzo ixxdi»x>e»n»o,l:>lo oonfro «.t> wix. 
forosfry odijio«xt>ion in 8,11 ifjs 8eix>oofs ■w'^s oondnofx 
8 nd flx8f if« fonofioni^ -woro yo8rly Ixoooming m< 
fo flxo oonnfry- 

Tlxo oolol:>x*8t> ion« -wore* 8ft>c3ndod l:>y imxxorfjF 
doiojL 8t>xons frorrx xmlvorsifiof* 8nd foro«t>ry colloj 
from' xnosf of flxo lil-nrop»o8n oonfros, n8xne#ly ,"0<3i'ixx8i 
Cjlr«>8t> I5rif8in <from flio Uni v^^rwifios of Oxcford, Oa 
l>ridg-o, 8nd IGdinlxnr^li ), JP*r8zxcio, ^A.xji»fx’i8, J3ol^iv, 
Ozoolio«loxr8lfci8, "5^n#^o»l8 vi8, I*ol8nd, fcaoviof Kn«* 
JErinl8Xxd, ‘N'orwny, Lxxfvi^,, e»fo-, wiflx f-wo rojxx-oaozxf 8t i 
I from nnivorsif of flxo XJnifod 


2 sr^ or ujftM! 


R£LclioAc:t:ive OhjELn^es a^rncl Trineirmion.icst.^ 


^ J 0IXAI>I>I0 JK:: II. M. O^vtc. TIxo r^fo 

• of oniifeifiiozx of 8l}:>lx8 f>8rfic5le>s froxxx i*8dinnx- 
-A. Icno-w^lod^^o of flzo x*8fo of disinfo^arr^f ioxx of r8dixxTxx 
8« xxx€38su.x'od l>y flic* ixixmlxor, JST, of ct.-jz»8r*t:.iolo di«- 
inf ofafr8t>iozxs f^icin^ ixl 800 in txn.if of r^dxnm 

in xxnif fizxio is of oozisidor8l>lo imjxox*i>8nc5o in flxo 
info I'lczroti^f ion of i'8<lio8of i vo c*li8n^os, 8nd ixx j'>8r- 
t,ioxxl8r of flxo C5»xc'»->3ry T-c^lnt.ioixs involvod. XXocst'nfly 
I islxod V8lii*’‘S fr>i' flxis cni8xxfit.y r8xx^e» fronx 

3*-l:0 x lO^® fo 3-Ti5 ^ lO^®. 'X'lxo lxo8-fc ovolixfion of 

x-8ciixirxx €xnd ifs x>rc»<iiiofs *x« d^L't-c^x'xrx ioo« I o^cixorimoixf - 
nlly is iix ^^rt’x^nxonf xvitrli flx8f c«txlo»xl8fc«-%d fronx | 
■t.lii«.% rximxl>t''r «tx< 1 oixoi'jjcy of flxxs oL-x-nys, I't^cioil 8foxxxs, | 
txnci -y-r*xya if *x x^xxlxxo is xxssurzxod JTox* of nlxoxif j 

3*T s 10‘«. 

I'lxo 8iiflxors > 18 x ^0 jxx8de^ *x tie'toi’mirsxxf iozx x>f flto 
nxxnxlxox' ^ Ttxy ix i«^'»xxsxx ri zx^ flio fot-tx! <5l»zxz*^o oarz'izsd 1t>y 
8 l£.lX<,>W»X fX'8C*t.ioZX of flxO Ot-r8yS fz’OZlX 8 SOfclZ’C*t% of z’zxdivxzxx 
8c^tivo d t'fxexsif, 8ssxzzxxitxjur f>X8t. t-lxcx noz*zzi8l <«.-f>8rf iolo 
<-8Z’X’ios tw^ic?*;^ 1 , 1 x 0 olo^il ronic olx8Z-^t9, f8lcozx 8S ^ 10“^® 

o.s.iz, ''l'‘lio «TS7C| >t5riznozxt/ 'vv'8S o8rz*iod oixtr, iix 8 Ixi^lily 
<*,’V'^8<*lZ8lo< t olx8TTxV>OX* jxl80€^d i ZX 8 Sfl*On|Jf XrX 8 # 5 ’ZXOlio Hold 
w’l)ii<*li soi'vod 3,3r80,l i<i8liy fo e»‘limin8f<3 /i-r8y 8nd ^-rzxy 
olfocil s- 'I'lxo «-r8y oixrronf 'W8S Tno8sxzz*o<l. I:>y flxo 
I'ow'zisozxd ooznx.>x»ixs8f ioix nxotijod, 8nd flxo 8ofi^’'it:y of 
soxxz'ox^ 'W'8s xlofoz’^rxxizx«>‘d c^onf izxtzotxsly fliroxx^a^lxonf 
8n 0 ->c;x>orizxA 0 zxf V*y -y-x’oy zxxx’*t.lxods, I*ossil>lo sonz-oos of 
oz“x*or Ajvoro invosf ija;8i o< 1. 

TTlxo V8lixo ol>f8izxt^f is 3 -OH x lO'® 8nd lo8ds fo 8 
-V'8lxz€3 for flxo lx08lizx#5 off oof izx J^ood 8jp:l'C^t^T*XOXXt 'wifll 
fli8f olxsozrvozl in rooozxt ox l.xoz‘i nxonf » , If sooxns tlx8f 
-^Ixorc^ is no nooossify fo 8ssxxxxx*? flxo oxisfonoo of 8n 
xmrooo^nisod lxo8f -izrodvicin^^ xxioolx8niszxx izx flxo dis- 
inf of^r 8 fi o n - 

I». W^m'X'jK! AZ!a-r> O- lV!tzx,.x-x3src5T<r>3sr. Tixo volooify 

disfrilxxzf ion of /!ii-^8rf iolos 8ffor ix8ssin^ flxrouLj^lx flxizx 
foils. ' 1 * 1 x 0 soxxroo of ;e# - iX8xrf iclos 'W'8S r8«lixxm-I? 8:rxd 
-O on 8 n8rro'w p»l8fizxxxzxx 'wiro, 8zxd flxoir volooifios 
-viroro xno8sxxrod l>y flxo zxsxml j»l*ofo^ 2 ;r 8 j>lxio znofliod 
■wxflx sonxi-oiro\zl8r fooxzsizx#:^- Tlxo soxxrco W8S oovozrod 
i>y 8 flxin soroon of mio8 jpioz-ocM^l wifli fw^o or tlxroo 
srxx8ll Ixolos, flxo sfra^if^^lod 8zxd flxo xnxstz*8ja:^lod lizxos 
I>oin^ ol>f8inod ozx flxo s8zno x^l8fo- 'l''l»o r€d8fivro 
nxxxnlxor of Tp8rfiolos f8llin^ on o 8 < 2 lx jx8rf of flxo 
'wms dofozrzninod frozn flxo dozxsify oxxrvos l>y 
flkO Isiziown dozisif y - 08 lil>z* 8 f xon oxxrvo for flxo 
ni8fos. .. 'DDliO frocixxozxoy oixrxros so ol>f8inod w^oro oor- 
roofod for flxo finifo wxdtlx of flxo vxrx»fr8s^lod lino», 
8nd flxo 8l>»C5iss0B ox 5 >rossod 8» Tlxo oxxrvoo for 

JHTff X-<HO fo 1038 for f Ixiolcnossos of znio8 Z fo 3 izx^zxx. 
nor ^< 1 - ozn. 8ro oxjprossod in foznxs of 8 fxxnd8monf8l 
«.f W8 £y^li n onr'VO. If is found flx8f m8ny znoro i>8z:*fiolos 
loso^l8rso 8moxxnfs of onor^y flx8n fixooz-y ;f>rodi«:^s. 
TlxO rol8f ion l>of viroon flxo znosf i>rol>8l>lo loss of volooify 
8nd flxo fixioicnoss of foil slxows 8 szn8ll sysfozn8fio 
* ,4klMstiE<M»t» oC xMAXker« x^sd kneloz^ fixe Xt 03 r<a Sooiefv ozz XTov. X. 

i!iro. 30SJ^. X2^] 


divor^^onoo from Holxx'*s flioory w^lxiolx is Ixoyorid 
limits of oxyxoriznozxf 8l orroz*, xxnd fixe* s8zno* is fox 
for flxo z*ol8fion Ixofvtroein inifi8l volooify 8nd flxo zxa 
^rolxzxtxlo loss of volooify. Tlxo 8ssxxnxf>f iorxs xzzxc 
lyin^ Jioixr’s flxooz*y 8z*o disoxxssod izx reflation fo tlx 
elivorf^oncos 8nd flxo j>ossil>le» 8dv8rxoos fo fcxo amodo 
flicx flxoorofio8l sido. 

1*4’. A-. nzG 1380 x'zsrxs . 'X'lxo 8ofion of strozx^ x*loo1 

fxolds on fliLO oxxrz-ozxf from 8 flx<.’»x'zniozxio O8flxodo. 
8oooxxnf is ^ivon of xxzx izx vosf ii= 2 C 8 f ion izifo fixe*- rise 
flxo scxt-txz'xxf iorx oxxx-z'ozxf froxn 8 f Ixc^z-xnionio ostxflxodo fr 
8 Ixof t. xxxxt^sfon fil8xxiozxf xxs flxo 8(X(>liod Hold is izxoro8f=i 
Solxof f-lcy 's z*ol8fi<>n Isolds j^ood for Holds xx^> fo * 
nxillion volts yxor oxxnfiznofro ; if is oozxolxadx?<i flx8f 
ol«i»of z'ozxs y->xillod otxf l>y Holds of flxis 3rrx8|^zxif xxdo Ixi 
8 JVi:8?cx^’^olli8xx volooify distri Ixxxf ion . 

1 IX flxo 08 S 0 of orxo of flixx fixroo Hixxmonfs xzsod fla 
■W8S 8XX 8ixi.x*xrozxf doi:>8r'f xiro fx’ozzx flxo Solxofflcy r« 
f iozx ; flio ozxly z' 08 soxx 8 l>lo 03cx>l8ZX8f ion of flxo 8nonx 
is flx8t, 8f liii^lx Hold sfrozx^flxs irxrodxxooef 8dvonfifiot^ 
Ixy fHo jf>rt^sozxco of i z“ro^xxl8rif ios on flxxx es8flxodo sxxrf 
fno f^esliof flcy rol8fioTx no loniaror Ixolds ^ood i it 
flxoi-esforo ooxxolxxdod flx8f flxo olocsfz’orxs jxxxllod oxxf 
sf roxx^ fxolels do nof li8vo 8 !lVll83c wolli8n volooify « 
f rilxxxfiozx. I«'*rom flxo rc^sxxlfs 8 V8ltJLo of flxo ole^ofrc 
olx8rgo is dodxa ooel. 

J. C3. jxxsrn O. C’48-i?;x5:xsixvocxx> . ^Tlxo 

oorzx^xosif ion of 8xzxizxoni8 V>y Ixi^lx sj;>ood oioofre 
in flxoso oacf>oz*iznonf s, 08 Z'z’iod oxxf xviflx 8 Oolli 
C58flxodo r8y fxxlxo, flxo fxrossxxz'o r8n|^o sfudiod 
O-S-dr-O zxxzxx. Ozx ■Hozxil>8rdizx^ 8mmoni8 8f j>z*osst 
xvi flxin flxis r8n|n:o 8xx oe^xxilitxriixm loof'woon Hydros 
nifrogon, 8nd 8nxmorxi8 ^^88 osf8lxlislxod. By flxo 
of r8ys of consf8nf volooify flxo 3 poroonf 8 ^o dooi 
3 posifion docz’ 08 sod xviflx inoro8sin^ j^zrossixzro. 'W 

flxo inlfi8l jxrossxxro of flxo ^8s vr8S leop^f consf8nf . 
flxo volooify of flxo r8ys v8X'iod, flxo 8|^o doo* 

3 posifion w'8s fovxzxd fo l>o 8 lxno8r fxznofion of 
volf8^o 8’ixixliod to flxo O8flxodo r8y fnlxo. ISTo doo* 
I>osifiozx vrexs foxxnd fo oooxzr Ixolo'w 83,000 vc 
8j>j>8ronfly l>oo8Liso no r8ys wiflx loss sj,xood jxonofras 
flxo w-xxxdoxv. Tlxo ;prosonoo of 8n 07Coe»ss of nifro 
inoz*€>8Sod flxo «i]|xx8zxf xf y of 8xnznoxxi8 eloooznjposod, 'W 
flxo pxzHBSonco of oxcooss Ixydrogfon lossonod if. 

Azx8lysis of flxo rosnlfs ol>f8inod slxoAVod fl:x8f c 
oloof ron lz8ving^ 8 doHixifo volooify dojpon d i ng on 
ooxxsf8nf 8i>j>liod volfa^o W8s x-osf>ozxsxl>lo for flxo 
ooznp>osifzon of 8 dofxnifo c^xx8nfify of 8xxxamozxx8 zn 
oxxlos ro^8Z'‘dloss of flxo pmssxxzro of flxo i^eus. 'V 
oloof rons of difforonf sjpoods flxo 8nrxonnf of 8mam 
doooznjxosod ixor oloofron inoro8Sod 'wiflx flxo sjp 
'Wlxon flxo 8znzzxoxxx8 oonfoinod zxif ro^g^atx In 03 cooi^z» 
3 prxzn 8 ry dooozni>osifion of flxo onxarcxonin "wns 
8£Eoofod l»y flxo p^xosonjoo of flm nxfxTO^ozx. 
lxydx*os^on In oxcooss^ Ixovrovor* flxo s^xood flxo in 

dooonxjposifxon of flxo 83rnnxoni8 wreio d.ooro80od. 
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Pr*o|>ose?cl Const:it:ut:ion for Bol^istn 

3Vi:in.is1:-03* x*C5Sij>c->n.fi;i'fc>lci for* -fclro 23ol^icLO. i:.olo^ra,Y>>i 
-■- arx^f <> 010131^0300 eorvioos, -w-lTiioli fitt> -tfio j 3 roso 3 oti 

•fcimo o.ro oon-^xxoisoci l> 5 r a. soJf-oon.'Laio.od <1 oj >ax*'t-ncioix'fc 
of -tlio HVfirxist-i'y of I^ail’W'a^rs, IVIarioo, I^osts, TolojJO'a-F^fis. 
To1o|.>1iotxo«, and ^A,oronaxi.t>ios, Ixa^^ p>i*e!«or:i -fcod a rof3oi"fc 
•to Ins i^ovommont- indica'fcinj^ «otxio of fl^o diffiooltios 
•wl^iolx aro o3s:j[>OT*»OTiiood in. j3rovi<linj^ adotji^naf ol,v for Oao 
I> nl3li<5 nood» in rolatioxr to flxo&io t>xvo Korvioo« uindor 
flxo oxifs'LinjQr oi’j^aniMat-ioxx of tlxo f^ai*fion- 

larly, it> lia» l>oon found t.lxat. t.lic^ f >x'ov''i{=4ioix» of a la-w^ 
of lH-4r€$ doalin^ •witli tljo !Stat-o finanot^'** ax*o rxo±. 

«nffioionfly olaatic to ixoi-xxiit of tfio c»3ci«tin^x tolc’^prx-ai-xli 
and tolo^xf* onio >>oin^ maintain* ?<! aixd dovc'l of >od 

•witlx til <3 do^roo of offxoion<^>'" ix.ooe'sjjHar^’- ixx ax3 xxxxclor- 
talcin^ of a oo-mnxox-oial an* 1 iix*J iiMtrixxl c*lixxi'act oj', axxd 
•oong40<|xxoxxt a n*5-w o.oxrst itxxti<.>ix it-4 j ixi i‘ 0 < 1 for tl>o 

oondxx<’:t of tlxo^*’* «oi*v'iooK, -/V t tlxo tixxxo it i« 

O’on«i<lox*od owaontial tliat tlix’' j3*x>xlie tolo^x‘aj3li and 
tolo^>Hono a^^atonrxs in T5ol#a^ixxm alxonld c*oi»linxm to 
I'omain xxrxd«’sx' J^tato c;ontrol. 

TIjo .|-5«:’*l^ian OiovOT-ixixxoxxt liaw Ixooix iirxf "witlx 
tlxo ar#Trxnmt».nt« advxnxcsod in tljc^ i'023ox't al>oyo xxxon- 
tiono<l in fxxvonx* of tl to 23X'02>o»ori roor^aix isa tion, axxd 
x-€^oof?xxi«o« tlio nx^od. ixot oxxl>^ from tljx*- 2 '»oiixt of w 

of tlio ooonoxnic; iifo of tlxci oomxli'y', fcxxat alwo froxxx tlixxt 
ooxxnootod ^’itlx tli<3 x'Ciwt.oi'a tioxx of tlio xxation’« fixraxxcial 
atalxility, for imrnoclixxto aotioxi Ixoixx^ talcc^xx t-o altor 
tlxo nrraix| 2 C*'rrx<*>ixli=i for x*xxx*x* 5 .'in|jc oxx tlxo«o t-vvo 

ixxijxox'taxxt «e*rv'-ic?o«. A<*oordinjjrl,v' a Jfiill, -v^^liioli tlxo 
<*i ovoE*nixiont sta.toM if=i of xxxx xxi'i^ont natixro, liats l>**oxx 
intx’od nc*€id l^y it in tlio H<»l;j:iaix i^onat** j >ro viol itxj&J: fox* 
tlio crrotxtioix of a jiow **■ ’'I'oJ<-|gyx'ai>H anti Tolt-'^^ltono 
-Adxxniniat rxxti on. * ’ 

Jt i« til*’* intoxxtion of tlio* 1 5<'l^.?ian <_Jovo»*nxiioii t tliai. 


And T'el^S^txon^ A-dTriinisfiJrAfion. 

tlio jxrojxosod 'folo^^raixlx and Toloj^lxoxxo dm inis tr ac- 
tion slxall l>o onc-Jo-wod 'vritH tlxo lo|;^al statxxs of a 
oorjxoration, -wlniolx -will Ixavo ixnjxosod xxjpon it tixo dnty 
of C!on<ln<3tiix|^ tHo jxxxlxlio tolop^ra^^li and tolojplxoixo 
sox'vioos, ixic-lndirx^ 'vrix-oloss, ixx tlxo natioxxal intorost^ 
on Ixxxos siixxilai- to t-fioso in voj^xio in nxx-to-dato indxxs- 
triaj and oommox-c-ial xxndor taltin^afs . rTlio frarxxx^x'S of tlxo 
Dill Ixavo Roxxpflit t*x rc’srxxovo, so far as it is jnossilol*?* to 
clo so, tlxo x’islc of XX ooxx-fliot ixotvcrson tlio SStatc** and tlio 
jirofiosod Toloj^rajili xxnd TToloj >lxono ^A-dministratioxx. 

T'lio 13x11 jix'ovidos tliat tlxo xxxanaproxxxoxit of tlio 
Tolojucrajili an«l 'JTolofilioxxo .A*ixninisti-atioxx slxxxll l>e» 
c*xxtmstc-»d f-o a lioard ox* commission, of -vrliicsli llxo 
JVlinistor irx diax'jjco of tlx<3 tolx'fjcx'ajili anxl tolojilioxxo 
sox*vioos, or liis doiiixty, is to Ixo tJic? j >i*«-*-Mi<l*3nt . 'Jf^'lix^rc^ 
xxi**' to 1 x 0 oifjrlitx^x^xx otlxox' xxxoxnlxoT-s, axxd it is ocjprx^ssly 
laid doxvix tliat tlxro€> of tlxoxn slialJ 1>*^ stsloo-tod l>y rt>xx»4ori 
of tlxoix* sjiocixxl Icixowlod^o of tlio tx^tilxnicral sitlo of i-lixi 
j>i*ol ile^xnw ooxxnoot-c'd ■witlx tlioso sorvioos. Of tlxo — 
xriainirx^ xxxoixilxc^rs, olox'^on are? to Ixo olioson fx'onx lists 
I>roy>ax*<*d !>>' oe?rtain C^liaxnl>c3x*s of <Jommo>x-oo and otlxVxr 
ixTi j:>oj*tant Lixstitxxti oxxs, wlxilst ono moixilie?*' is to l^e? 
riornirixxto* 1 Ixy tlio l^^irxaxi<^e> JVlinistor, and tl»i‘«=?o olliox-a, 
•wlio xmist lie? on tlio sta.ff of t-lxo Tole?#j:ra2>lx and Tolo- 
jilxono .Administration, xxro to 1>€> xxonxinato*! l>y tlie? 
j>r<5sidoxxt of tlie* o< irrxniission . c'xcistin^ tole^^^ x*a| *1 1 

an*l t e^lofxlxono n<»t 'W'orlc.s •will lxe» transfe?T'ro< 1 t*> tlit’i 

C'orrimission, v'Ixioli xnal^o J^i-***^ t<^> llie? Dc’^l^j^ian 

•State? 'J^roasixry in ae*c*oi*daxxe»o vitl* tlie? fxi'c » v'isions * »f 
11 x 0 2>x‘OT>os*?d Jaxv, wliic^li ele^als ftxlJy xvitli tlio nxc-'-llioel 
ixx •W'liic*>i tli<» |.>txlilio t ole»#j:T'a|>li anel te?le»| >l»on<* niielox*- 
talcin^s txx*o to Ix'' iixxaiioocl- '"I'lio <03cl of l.li*' I5ill, //<- 
rir/e?iiJ90, Ixas l>e>e*n § >n>i3is?ie=“< I in tlie? issiio of F^'' I-Cf ft */« ItJt. 
JLio't^r^e <of 13msse'ls) ft>r Oot. 2i2, 


The Paraday Society. 

C '!f^:LXi:r*iXA.*x’jc> or' '•rxric T'v\'-xf:jM'rv-r'i 3 F''m Ai!«JsriVJi:i<s.A.rtv- 


V 3>w" ovont of ooxxsi cl ora I lie? imj-xor* tan or? xxxxd iixte-^i’c^st 
in tlie3 'vroT'lcl of soioxxc*** is t.lio t-w^oxi t y-fiftlx anni- 
ve?i-sxxry exf tlio fonnelatiexn of tlie? 3H''xxx'a<lay iSoe-it^ty. 
'Tlxis 'was e-ololjx'at *?* 1 on T*''rie Ja.y , I'^ox’'. O, fix*st l>y xx 
Jnrie-liooxi -W'liie'lx -was xxl te^ndo* 1 f>y r-o|xrose*n tati ve?s e>f 
soioxititio institutions fi-oxxx tli*? le?a*liixpj oonntrie-*s of 
tlxo Avorlel, ancl tlion l^y tlie* elolive^ry of tlxo fix’st fSfiie'-i-s 
UViomox'iaJ lesot nro liy ^■>ir Olivt?i* Dodjafo at tlio i3.oyal 
.1 nsti tntion. Dx-of. " *T', JVf. I.owry. I'lxosielc'rxt of tlio 

IFaraelxxy Mooioty, -prosielod at tlie? lixnolxoon, at -wliie-lx 
*woro 1*02 >i’€5'Son tat ivc?s of tlio XTxxion I rxtomationale? do 
<;?liixxiio JPnre? ot Aj> 2 >li< jxxe'^o, tlxo Dnnse?n Oc?solisolxaft, 
tlio Arxiox-ioan OJxomioal JSexcioty, tlio JSTational X<«se?ax*oli 
C5oxxnoil of Italy, tlxo Jnst.itxxto of Dliysios, tfio Institn- 
tion of Itllootrieial Ii3nf2?ino»ors, tlxo Dliysioal iSooioty, axxd 
otlxors. 

I'^nx’inj^ tlxo ooxxrso of tli«? s|>C3e?olxes at tlxo liinclxooix, 
^X*x*of, 3K. CJ. Xliilnxfxn, rojxi'oson tixx^ tlxo X^nion Txite’*!-- 
natioxxxxlo do t’Jlxinxio Jt*nx*o ot A|X 2 >lie|XJ^^, jxi-osontoel to 
tlxe? XTaraeiay SSooioty t-wo volixmos ooxxtaiixixxpj oox're"- 
sjxoixdonc?*? Ixot-vrooxx OoT'Ste'**! axxd tlxo toolinie>al s<3oiotios, 
a.nd also Ixot'woon Ixiixx cxnci X''ax*aday- Ono otiior itoirx of 
intox*ost dxxi'in^? tlio lxxixoli<?oxx jxx*oooe3*iixx^2:s -was tlxo larx-e^at 
oomjxliTXxont jiaid to tlxo lato 3VIr. Jf. SS. fS|>ie>i-s fox- Ixis 
or#2:*3»>nisatioxx of tlxo ^e?noi*al disoxissions of tlxo JP’arxxday 

^ooioty ^'whiolx it -was sn^l^os-tod xvoro roxxdorod tlxo 

xnoro "valnalxlo l>y tlxo oo*-ojporation of x'ixe?n of soionoo 
in otlior ooxxrxtrios- - and tlio siifaf^arostioix of tlio fxrosieioixt 
til at tlxoro mii^lxt Ixo or^oraxxiscxei into.rnati onal |;^onox**xl 
disernssions “wixioK vsroxild talco x>i*i.co altornatoly in 
diiRforont csoxxntrios. 

Sir Oli vor Dodgfo tools: as Ixis sxxlxjoct for* tlxo Ixrjsrt 

1^0. 30SX, Vox.. 1:223 


S|>ie*x’s lVfoxxioi*iaI J^ootxiro, *• “ Somo I~>ol >xxtal>l*'‘ I ^x-olxN'jns 
ixx l^liysios,” ixx v^'liit-li lio first elise^iissod llie? s<-*at of tli<* 
olootroT rioti X’^o fexroe^ in tlio voJtaie* x»ilf». H<-» I’oliX.t e?< J 
soxxx<?tliin|^^ of tlio discussions tliat liave? talte*tx |>l4ic*c? 
xi^xoxx tlxis rnatf<>-r. an<l oexmrne*!! t e'ei oxx tlic* fa<*t tJial < lie*y 
Ixavo ooxx t ixnxe?* I tlxi*exnf3^1iont.. tlie"* ninc?tc?ori tl x e?e'-xitiiry 
axxd ax*o oon t iritxin#,? inte> tite? Iwont iotli. A-t t-lie? same? 
timo,lio x-atlxor tliat altlioixglx tlxe=?re' liavo Ixesoxx 

aoxxto dijpfe?x-<?xxoe?s of ofxinitxxx oxx tlio xnatfe?r, tlxo adve****** 
oatos of tli<3 eli ITt?x*oxxt jioinl s of vio-w exx'o T*«?ally xnxiolx 
of tlio saxTic* ofiiixion, axxd soxno of tlxo ditTicfxilty lias Ixoon 
introdnooej Ixy diffox'oxxt xxxodos exf ts>ci>x*ossioix. Jneloe?el, 
talcinj^ JJ^oyntixifa:’s dlaju^rarn of onor^ary jiatlis. Sir* OIive*r 
sn^ 2 :jECOste?d tlxat tliis is a oorrxfilotcx x’ooexnoiliat ioix of tlxo 
vio-ws oxx Ixotlx sidexs anei jxistifios tlio i*ivxxl vioAvs. It 
in<lie;at<xs, saiel tSir 01ive?r, tlxat tlie? x-ival vio-ws liavo a 
l^i'oat. de?al ixi ooxxxxxxon, tint- tlxat tlioso 'wlxo liaA'-o Ixe^on 
e?x£:7xx’e3ssin^ tlie?Txx liave? not elonc* so ixx llie? nieist c?oxx- 
voxxie?xxt -way'- It is lc?ja:i tixnate? Ixixt not csoxxvoixiesnt to 
dotine.? 2 >ote?xitial as tlxat in tlxo aix- rxe?ax* tlxo xnestal ; if 
Avo do tfxat -we? ^ot inl-o tx’onlxlo. 

In tlio lattor ^lart of tlxo lootxxx’o fr5ir Oli vox* I.odj^o 
eloalt Avitlx ono or tAvo xnattox*s ineJioatin/^ Ixoaxt sxnall 
offocts ol>soi*vod in tlxo lalxexratory txoooixxo vory ixn- 
j.»ox*tant as tixxxo ^oos on. Ho oonxrnon-tod on tlxo faot 
tlxat tlxo oontac?t of tAvo nxotals, as in tlxo volta-io jxilo, 
lod to modo3m olootT-ical ji^c^noration, and Ixo-w olosoly 
tlxo small ol>sox*vation of Docrcixxoi’ol on sjxontanooxxs 
raeiioaoti vity is rolatoel. to atoxni<3 disinto^ration. 
Prom this Ixo jxassod on to tlxo dissijfxation of onor^y, 
and aslcod tlxo oxxostion -wlx'otlxor, fin tor all* mat tor 
doos txxxrx into radiation and tlxat tlxat is tlxo ond of it. 
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3Iti is, Jtio scuL<l, s. cle):>ciut:cR,l3X«>^ jTioin.ti ; is iu roeblly sn. 
i.nro’v^49X'sil:>l«> ^ 3Cs it> xiLoti ix^ssifely t3bv%.<3. <3o*a.o«iv- 

«.lbily «. i*eivc»x-sil>le» :proooss T -A.x'0 -fclueiT-ei etra-y ]30ssl]3te 
oix^xairriLst:.ajDto<5S irji -wlriioXi x^s.dieb'tion o»i:x t>TJLTm. i^aolc et.^&.iTx 
lin'to xrjLCb-fctJCJZ* 7 Sir Olivox* sxx|^^<dst>od. tr-Jnst. iri'^v^srsifctilitr.y 
is noti J3r*c>ve»d, s,j:^c 1. t>l::&ett> tilTie» rn.s.t.ej^ictl xxnivorso rTx«Ly l>o s, 
<j3’"oli4:5«*l a.11 . IVXcLl^t^oz* }x£ts toocsrx ols>s>xixxj^ 

tvofjretfcliox' xinclor j^z*«tvit-a.tion, devejlojzizzgr lx<=i&t> ; t^ixebt. 
sooxxxs "fco l>x*> i**r'Ovcix*sil3l€>, Ixxzt. Xxow' cloos -felxo cfxx&rfi^y 
45<3ti toetolc ? ISTcyt^ ezs Txxsu-fctior. If «,t> fclxc? oozx£irz€*ss <>** t-Ho 
xxs.z’flx -tlxcT* Ixos.'fc so dovolojxodl ooxxld Ixo ti tz r-xic-^d X>a.olc: 
«b^€«.in. ixxto xjris,t.t>ox’, it> ooixld foi'zri «l sot* 1. of oorxt.ixxiixxl 
X>i.ils€Ll:-iozx «txxd cyolic«.l c’sIzclxili^o x.vi-t-lx«>xzt. Ixci^intnirL^ czrzd 
'wi'fclxoxif orzd. 

Sir K.ohor-fc Utatdfiolci, -wlxo Ava,s iix flio olia^ir* «,£:• -fcXio 
K,oya.l Iixstit-rtit ioxx, a,ziri •w'i-fcln fiis zisxzczl Icooxtrioss for* 
■tlio CffFa,ir*s of fiio Jr‘’'a:>r*a.d «,y Sooiof-y Ixzxd srx 

iixf or’osf iiz^ac liftJo ixx-oc^iriiT-o # 2 fivixx |5 t.lxc3 liiwt.oi*y of its 
dovoloj >roorxf-. «3Lrx<l 'vs^ot-1c, rrxt'xxfioriod £xrx i trxfzor-tetrrf 
xzi«,1:.'toT* ixx <*orx»xo3cioxi XAHL-tlj I-t<.*y£xl Triwt-itxit.iorx. 

'I'J'joz'ti «,x'o j“>l«,xxs irx fia,rxcl^ lio s*xi<l, fox* ixo |>t*o v'iix^jf fiio 
Itxrrilclirx^ Avlxioli if is '\’'or‘y xx.*3C5X5ssxx»‘y slx<xial«l fxo ca.r*x*i«^d 
oof, tixx<i lio j >X'osse»<i fli€3 fioj>o tlxxxf txll fixes •t.ooixxxicsja.l 

zxrxd sx’iorxfifio sooiesfios -vv-oolel fyi-vo e^voi'y a,ssisf «xix<so ixx 
tljo Tuxxt t: t^i*. Six* Ifrjlrxe^x'f X'<*-f c'‘X*x'x*i I irx Ijiw ^ >jFxrrx^>iilof fo 
im |.>o»*f XXI if- woi'lc ^vliioii litxs >>e'C3ix aoc*oxo^>lisl:io<l Ixy f-lio 
Jh'‘xi.r’4Exd tx-y Sooiof^’* <lxxr-ixx^^ liio f xv-e^xx f y ~fivo yx^sx's of ifs 
<_*3c iwf <*xxt**^, Ixiy'ixipr sjxoc»ia.l sfx’oss orx its <3<»i if r*i Ixxxt ioxxs fo 
file- sexlixlioii of flio jxr*o>>lr»xn of 1-iie* t i acxit i orx of nif rof^e^rx- 
VV^lioxx tilt* lE^i it i-o^i'Tx X*r*ocliic*ts l.^oxxxrxi iltot* 'vv*xxs fox'xiioti ixz 
iJilO, Mt t lio ixisttxxn**' of tiro X“'''xxr*M,cixxy Sot'ic'ty, 

Soc*iot>' ^A’xxs ci irt***! ly x't'jxr't'sorxl <»ci, xxrztl xzo lt»ss 
11 st'voxx ot-iic'i* iiioiiilxors xxlso xrioixa Ixors of 1 lit*- 

ioty, ^’^Jiile' ixiixixy of fli<>s<i ooixc'?<H»x'Xit*tl ixx t lio 'W’^ox'lt. of 
t < ■'oTxii rxi < te't'‘ xxo>v oofiijiy j ii'oxxiixioxx t i>ositiorxs- 


Frxiversity and 3B.diJ.cat:ionai IntdligT^rnce. 

iixtivLiJsroiT Aivr. 'I'ixo J-Tu^cloy I-.octxix*o fox* 101:29 is to 

doliv*OT*t?e I iiy Sixr H oxxi|iin*y l-< ol lt?st orx orx 12, 

sxtixje^ot littiixf? ''l''lio iNixxtxxx'O of I ->ist>rxso. ” 

'ino .Ixxtot^s W'ixt.f I^t^llow'sliifx fox* 14^20 Ixtxs Ixooix 
Ax*elt-*<l tti AT r_ D. W^ixfsoxx. 

^--vivixxxxTXici I*:. — Hx*. '1'', 'O- C’’oolcox*<if t, CT’lox'lc ^RI tx3cve*€>ll 

lioxxt irx tiit* ITxxi vt'fsi ty, Ix«,s Ixot^rx olo<?to<i fo xx- 
ow-sKiji txf Sf. doiixx's C’olle^^o. 

'ixe* Xl^e^j^oTxf XXoxiso lixxs dtxsidt'd fo xxot-ojfxf flio off ox* 
t ix«'» 1 xxt ox*xia.t-ioxx«.l X"Cd tr oo-tXorx XXoixi*<l of g. gift, of 

►0,000 to^’-GX'eis t-iio i'^x*oyxosotl xxo'W' liixrGry Gxxd fox* 
» dovoJoyxriioxxt of yilxysioGl Gixd IxiologioGl wfxxclios. 
IgiJs of tXio solxoxxxo 'v\’’Oi*o givoxx iri oiax* issxxos of 
U li, ji. SGtx, xxxxd Oof, 20, yj. 032. 


iS OTTc' wrxojsr x’olGfioxxs Ixof 'v\*'ooxx flio XTixitod StGtos 
i Oox'xrxGxxy x\rill Ixo fostox'od l>y xx toxii* to txxlio yxlGoo 
c_t stxxrxxrxox- xxixeloi' tlio joixxf txxisyiioos of flxo Ixxfox*- 
:£oxxg] Txxstifxxto of ^''ogcsXxox's Oollogx^, OolixrxxiixG I'^^xxi- 
«ify,_ I^ow ^’'ox*li Oify, xxxxd fixo 0'oxxfx*Gl Irxstifxxfo for* 
LxesGtiorx Gxxd 1 rxwfx-xxofioxx, 13ox-lirx. jA^ssoxiilxlixig Gf 
rxlxxiT-g ox* litx-OTxxoxx, flxe> j>GX*f.v" gx*o fo visif , dxxi’irig f iio 
AToolcs ’fcxogixxxiixxg J rxxxo 1*7, solxools of difforoxxf fyjpos 
^^«'iK"xoxxs oifios xxxxdox- fixo offioixxl dix-ocfioix of flxcx 
rxGxx odxxcsGtioxxGl Gtxflxox-ifios, jxrocoodiixg Gft.oi*w*Gx*ds 
k oorrxforoxxoo of flxo 'Wox-ld 3b''odox*Gtioxx of ICdxxcsGfioxx 
txoxGfioxxs Gf OoxxovG, fo l>e» liold dxixrixxg fixo Issf 'wools: 
:tly- 

Ooxxxxxitiffoo of flxo X^c»]:>lGy Hoxxso IKdxxc GfioxxGl 
N.-^»aociGfioxx Gxxrxoxxnoos flxGf dtxr*irx^ f Xxo OixrisfxxxGs 
j^ioxx G groxxyx fox- XxisfoxrioGl Gxxd soc^gL sfxxdios 

Gg fo X,isl>ozx, xxxxdor fix© l©Gd©xr»lxfp of IMr. IBtGxrx-y 
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JE^gi-3«:©x*, vioo-yxrosidoxif of fix© TTowix JPlGxxxxixxg Ixxsfif rxf« 
ISuxrgos, RIGdx^id, Gxxd Tolodo, Gxxd of lx©x* yxlGoos xjx SoGix 
Gr© ixxolxxdod ixx fix© itirx©x*Gx*y. 3?"’xxi*f Ixox*, XP^roi, I 

Oedd©s IxakS GgGip. ixx'V'ifod fxri©xxds of I-ojxlGy Hoxxs© f 
go fo RTorxfyxollioxr. A fo'w tiGys will lx© sy>©xrxf i*. 
xrisifixxg -A-vigxxoxx, ISTixrxos, xxxxd otlxox* jxIgcos of xrxf©X 7 ©st 
O. iVlox*x*is 'Will l©Gd fix© gx-oxxj>, I*Gx*f ioxxlGX'w ogxx 1> 

olxtGixxod fx-oxxx ZMTiss XVlGx-gGx*©! nGtfoxx, I-©j>lGy Hoxaso 
OG J3©lgx-G’V'© XfoGd, “Wostxxiixxsf©!*, S,W^, 1, 

X^gom: fix© ‘CJoivorsifios ^^^©gxx of fix© I^x'ifislx X3xxiyxix-< 
'w© ixGv© r'©o©i'V'©d g oojpy of g xxsofxxl j:>ros|xoofxxs fo: 
1028—20 of fixo jrxrofossiorxGl scliools, yxosf -gi*Gd ixGf iox 
oox*x*s©s. Grid sy>©oiGlist stixdioM in tlx© xxnix»^©x*Mi tios Gxxr 
xixxiv©x*sity xiollogc's of Ox*OGf I3x*itGixx Grid Tx*©lGnd. '■l'‘lxi!- 
IXGtnyxixlot givos, ixx fox-ty yxGgos, first, g sxxinxxxGX*y of ixx 
formixfioxx xxxidor* fixos© ixoGdirxgs x-tigGx-eiixxg ©goXx xxrxi 
x''OT*sity (t^xctioyxf dxcfor-d Gxxtl t.-Gml>x*i< Jgo ) Gixd vxnix>'OT*sit > 
tsolltigo ; s©ooridly, ooxnlxiriod lists of flioix* j->x*ofossionG, 

Mt5lxo<>ls nrxd©x* tlio lioG^-lings tlxoology, Igw*. mod icine**, 

elontGl soit'ixti*^, v© t.oi*irxGr*y soie^ixx*.©, y>i>Gr*ixx&c>’’, xnxxsic, 
Grt, Gx*oiiito©t.ni*©, joixr*nGlisxn, lilxx*GX*iGixslxijx, ©onxm©x*c!iGi 
soi©n©©, ©nginoorixxg, xnotGl I xxrgy , xxiixxixig, Gg**i©\jlf xxx*©, 
<»t<5., Grxel tid xxoGtion i Gixd, JGStly^, gI yxixGlxof icgI lists of 
snixjocts of stxxdy to w’lxicTli sjxociGl Gttoixfioix is d<'vot©<l 
in til© sox'orGl ixxstitxx tit>ns, J^y i‘©foi’<>rxo© to t-lxos© lists 
on© oGti Gs©©r-tGirx Gt g glGno© xA'l»©i't*- sy>©oiGl fG<;iIiti©s gj*© 
to t>© fotixxtl fox* t-lxo stxxtly x>f, fox* ©xcGmyxl©, GvxGtitirx 
Gixd G©x*o>€'ngin©©rix»g < Otxrn lirid g©, l-,ondon - — Tmyxox'iGl 

C V.illogt’* Gnd XCGst. X^oTicton CV>llt*g© 0>cfoT*<l, Gxid tilGs- 

gow'), trolloido-l olxornistry <l^x*islt>l, X-o©<ls, Gixd RTgix- 
ctlioste'x* ), ©oonoxriio ©ntonxology ( X,.i v’orjxool , l.#oxidoix, 
IVXG»xo.ix©st©r*, GYxd ICd inl>iii*gli ), jxixotogrGjxlxy (IVl Gncixc»s - 
tc'i*), Gxid so on. TTliis jxgtxx jilxlc't will xxo dovxlxt l>e3 
dist x'ilxnt ©d to tin i'v"t’»r*sit.it*s in otlxor* ©on ixf X'iciS, w'lior© it 
sljonitl fxx'ov*© ©^ctx'esfne'ly xisofnl fo txd'v^Gnot^d sfodc^tixls 
jxx-oyxosi ng fo s< ndy Glxi'OGd, 

Txexs HoGX’d of XHdxK^Gtioxx Ixgs |xnl>lisliod Gxxotliox* of 
its ns©fxxl txooldots, flxis tirn© orx fix© sixy>jxly of lif©x*G- 

t.<xx*o tlxGt is, x*<*«ding i>oolcs Gixd liixrGX'ios fox* 

yxnixlic* t'loi non tGi'y* solxools ( “■ IXoolcs irx X^nixlio lilloxnoxxt- 
xxx'y Sciliools,’* I*j». >c>:.ii + IC*3- ll.oxxdoxx r H.IVI.S.O. 

1^?. 3d- not ). It stGrts fx*oxn g stGtonxoxxf of tlx© Gclrniftod 
i TXGdocj xAGoy of tlxo ©>:;f >©ndit-nr*o of tli© tnxtlxor-it i©s xixxdox* 
tlxis lx©G<iixxg- '"Hx© XXoGi’d’s Oonirnitto© is gIxI© fo xxxgIs:© 
ont G.XX xxxxgixsw'OX'gIxI© <*.lGixn- Tlxo ©3ciJ©xxdifxxx*o orx 
ixoexlws only Gve*r*Ggt?s 1/?. 7 ^r/. ax. IxoGci, fGlcirxg ©l©m©ntGr'y 
st*Xxc»<ils of «.ll gi*G<lc3S irx I^InglGnel xxxxcl gI©s togotixox*. 
In t.ix© ©onti*«l soiiools gIoxx©, tixGf is, fixo s<*l»ools fox* 
sc'IxoIgi’s fr-oxri t-wolv© to fxftetorx ox* sixcfoorx y©axi'S of Gg©, 
it Gmtrarnts to j exst xxxx<l©x* liv*© sixillirxgs. Xilvon fixis is 
smGll ©xxoxxgli, Gixtl for* tii© otiroi* soixools fix© xxrxxoxxrxf 
is Ixxdioi’oxxs- Tlx© t' 0 |:>ox*f is ©xxxjxliGfic fixGf ©ixildroix ixx 
©loxxxont© ry solxools xxootl xnor*© Ixoolcs Gixd l>ool«:s of 
lx©ff©x* tyxxGlit-y, tlronglx g stoGdy ixnjxx-ox’'Gm©rxt irx fix© 
e^xxGlify is ixoti©©d . C>f tlxo rxiGxxy dotGxlod srxggosfioxxs 
flxGt Gx'© irxGd© it is only y>ossil>lo fo moxxfion oxx© or* 
two. TIxot*© slxonld l>© g ooll©ofiorx of Ixoolcs of x*©f©x*©xxo© 
irx ©vory scirool, Ixoflx fox* jxxxyxils Gixd t©Gdx©i’S, Gxxd 
oliildx*©n slxonlel l>o fGtxglif gs yxGx*f of fli©ix* odnoGfioxx 
Irow*^ fo xxxgIs:© xxs© of g l>oolc of roforoixo©. A.x*x*Grxg©ni©xxfs 
GX*© gIso sxigg©sf©d Ixy wdxioii ©goIx yxtxjpil xmiglrf Gocyvxir© 
G sxnGll s©l©ofioTX of Ixoolcs -wlrioli ©sywesoiGlly ixxf©x*osf 
liirxx- Tlx© iGsfc rocornxxxoxxdGt iorx is fixGf syxooxGl 
Gff©xxfioxx slxonld lx© givoxx irx fxrGixxixxg oollogos fo 
gxiitXirxg f©Goix©x-s irx fix© riglif yxx-ixxoi jxl©s fox* fix© s©l©©f ioxx 
of Ixooks, fox* oxx flxom xxlfirrxGfoly fix© olxoic© of xxfeGxrly 
g 11 fix© Ixoolcs in gxx ©lomonfGry solxool xxxxisf x*©sf . A. 
x-©gx*©f »©©rrxs jrxsfifi©d tliGf xxo orx© oxx fix© <;X>mm.iff©© 
'WGs syxociGlly irxf©i’©sf©d oxr cyxxGlifiod oxx fix© sxxlxjoof 
of Ixotilcs orx soiorxo©, Gzxd Ixoxxo© flxis s©ofion, Gnd flxGf 
oxx soi©n©© Gxxd ixx'v'oxxf ioxx ixx fix© soefioxx oxx liisfox*y, 
GX-© ooxxsyxioxxoxxfiily 'weGlcor flxGix fix© x*©sf . 
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CsLlesxjidLsLr o£ Ouss^oxxis a-x^d 

iff o "v e am 1>« ar . 

”S^isx>-a7X»xiB: x>r wA-^sroxBsasrrr 3E<3'5rx»rr. Tlio soxpv'irx^ of tifio 

oox*»:a iix axxoioxx'fc El|ajyx>ti, 'wlrxiclx t>ook ;pl«koo iix ^Novoranfecsr* 
'w&^ ofosorvod tyy t>J;xo farrxxor, etooox'dizxi^ f-o 3Plxit>«tT*clrx, 
«k jxoiriod of xrxoxxmLiix^ cund soloncxxx ol^soar'vcLixoo. It 
■wa^ cxIe^o «fct> tlrxis tixrxo of tlxo y&eLxr tlxc^t ast fo€».«t> of 
“weLia liolcf a-ti xxig^lrxt, axxd tlxo cloatlx of Osix'i£» ^cvas diw- 
I>layod as a xmystory at tlxo igravo of tlxo ^o<l at ^ais. 
IF'r'a^ox' sa^^costs tlxat tlxo * IH'oast of JLiglxts ’ xxiay liavo 
l>oojr'i axx * Sools ’ fostival- Tlrio jxoojxlo xrxoxxmoti 

arxd l>oat tlioiar toi*oasts ixx tJxoijr sorro-w- for* tlxo doatlx of 
tlio ^od, and an. ima;^e> of a oow- mado of ^a^ilt 'wood, 'witlx 
a ^oldorx sxxxx tootwooix its 1 xot*txs, xv'as oarariod out of 
its olxanxlxor*. Irx I^lxjtarofj 's day it was oarriod sovorx 
times at*oxxTxd tlxe temyxlo. Tlxis -w^as to synrxi>olise 

tlxe searclx of Isis for* tlxe Ixody of tlxo pjotl Osiris. 

JP’lxxtax'olx also r*ecox*ds tlxat dtir-irx^ tl^o foixr* days 
fronx tlxo tlxirteerxtlx t<» tlxe sixctoentli of tlxe rxxorxtlx 
.A^tlxyr (TSJox^oxrxlxer ) tliti X^eojxle monr’rxed foi* Osiris, 
xvlierx tlxe ima#j:o of tlxo oow' w^as s-watlied iix Ixlaolc. 
OsjT'is was said to Ijave Ixxerx 1-cilled on tlxe severxteentlx 
of tlxe rxxorxtlx. On tlxe nixK^teexxtlx day tlxe jxriests, 
aoetfxrn^xaxxied l>y tlxe j>eoj>Io, xvexit do^wn to tixe se*x 
earryixx^j^ a slxririe contaixxinj^ a oaslcet irxto wlxiolx 

tlioy froslx "water, wlxerexj|xoix tlxe sjxeetatox's 

slxoxxted tlxat Osiris w'as foxxrx<.l. -A.ft€xr tl»xxt, vepcetalxle 
Tri<r*old "vsras made iixt<^» tl*e slxajxo of a moon aTx<l rolxed 
and orxxanxerxtetl- 'Tlxis rejxi'esen ted tlxe dead ^od 
eome to life. 

Tlxe ritvxal, as is af >j->ax*exxt froxrx tlxe varioixs aooouxxts 
tliixt Ixave eonxe «lo-w 2 x to xxs, varied froxxx x>Aaco to fxlaee. 
.Aocxordin^sc to tlxo aoeoxxrxt <xf tlxe I>en<leralx irxscri j>tioxx, 
Avlxiclx deserilxes tlxe oeronxorxies of tlio TtoJemaie 
ixei'iod, tlj€xy lasted oig^lxteen days, fronx tlxe tw^elftlx 
to tlxe tlxirtietli day of tlxe montlx I^lxoialc, arxd rejxi*e- 
seixto<l the death, ’ disrrxorxxhernxent, and resxxrrotstioxx 
of Osiris. Tlxo eerexxxony Ixe^an -with jxlou^hixx^ 
two hlaelc oaten, axxd the so"win| 2 f of harley, sjxelt, and 
flaac, and inelxxde<i a voyag^e of Osiris, attended hy 
thirty- foxxr ima#^es of deities irx thirty-foixr tirxy hoats 
of jxa^fxyrxxs, illvxxminated hy tlxree hxxrxdred and siacty- 
five li^ajhts- Oix the thirtieth day the effigy of the god 
"w^as laid to rest iix a sej»xxloliral eharnher, the effigy of 
the year having already sonxo days hefore 

heen removed and jxlaced oxx Ixoixglxs of sycaxxxore. In 
a ehanxher of tlxe teTnjxle of Isis at Thilse, the rosxxrree- 
tioxx of Osiris -was symholised in a rex>resentation of 
tlxe hody of tlxe god froxxx "which sx>rang stallcs of greorx 
corn <see ITrazier’s Oolden JBoxxgh,” -A_hridged Iildition, 
1>. 3T1 yoZZ.>. 

Novemher ss^. 

So?. OnEJiMtJBSXja^Tr, a follo"wer axxd ooadjxxtor of St- ^^axxl, 
said to have heexx throvrxx irxto the sea "witlx an anolxor 
rovtnd his neclc ; henoo Ixis emhlem of arx anchor. On 
the sea retiring miracxrloxxsly for a distarxoe of tlxree 
rxxiles, his hody -was foxxxxd -within a stone chest in a 
chajxel, and in oorxrxxncxemoratioxx tlxe miracle of the re- 
tirement of the sea -was rexxeated annxxally for a p>eriod 
of seven days- St. Olomoixt’s day in the 
calendar "viras regarded as the first day of xvinter. In 
medieval times it "was the cxxstoxxx for children to 
X>arade the streets on tliis day. In Worxjestershire 
hoys -went from hoxxse to hoxrse collecting y>ence and 
reciting verses in honoxxr of hoth St. Olement and St, 
Oatherixxe. Sometimes they -were acoojrnx>CLnicd hy 
men, -wlxo received gifts of cider and ale. Tlxis a|r>x>ears 
to he a relic of an older cxrstonx hy "which, on the night 
of St. Olement, lx ou.se- to -hoxrse visits -were jxaid for the 
jxurjxose of drlxxlcxng ale. In the Olog calexxdars the 
day -was marlced -with a yxot, as an. indioatioxi of 
the character of the festival - 
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A similar ;|3rocessioxx of clxildren ashixxg for doles . of 
calces, a custom Icno-wxx as soxxXixxg,’ talces pxlaoe xxxl 
coxxnexion writh Hallo-wxxxas <see Oct, 31 axxd l^^ov. 1 
and S2t) and also in oonxxorcion -witlx the feast of St- 
ICatherine (ISTov, 2f5>. The cxxstoxns still sux*vive ixx 
Oheshire, Staffordshire, Shrojxshire, axxd IVax-w-iclc- 
shire. ‘ Olexnenting * has heen recorded ixx ISast Susserc,. 
and ixx a ix*’<^ctl«'^TX«'tion of l£»4fO the custom of clxildrexx 
xnalcixxg p>rooessi oxxs oxx St. 2*^ioholas, St. l-Cafherixxe,, 
St. Oloxxxent, the Holy Inxiocents, axxd. such lilce days,, 
-was forhiddexx- 

It has Ixeen sxxggested that the eooxxoxxxic asfxect of 
the Oeltic liN’ow "S^ear on !!Nov- 1, -w-hen dues of agri— 
cxxltxxral ii_>rodixoe -w-ere ixayahlo, Ixas heexx tx*axxsferrod 
urxder Ohristian axxd c^cclesiastical infltxexxce to the- 
feasts of St. Olexnent axxd St. ICathcxrixxe, INov. 2i3^ 
old St. IVIartixxxxias, -was re<3orded in 1 B 1 as still 
observed as one of tlxe ancient cxxxartei*ly jxoriods of the- 
year on -wlxich a few- rexxts still hocarrxe ^xayahle. . In 
"Walsall, ixi a code of 1 St. Olexxxoixt’s day "was/the 

date for tl»e renderixig of the ^Mayor’s accciunts, ( the 
"wardetxs of the guilds xxxalcixxg ui-> their accc>unlt=l oxx 
St. TC.«,therixie’s <lay. I>o"wn to a late date tins tT|xxy 
contiixueci to he Icxxow’n as St. Olx^nxexjit’s aoooxxx|>t, x4xx<l 
ajLxjxles and xixats "w^ei*e tlaro-w'xa fronx the t«uii<11hea11 
xviaxtlo-w-s to tlxe crowd. It is therefox*c^ f*x*ol>ahle tlxat 
tlxo ale given to tlie xxx«xn and tlxe•^ *xj>i>lcs giN'<*.n to the 
childrexx xxro a r<.’»lio of the oxx fcex'txxi rxrn exit f x’c»c | m^rx tly 
recorded xxs givexx to tliose jxayirig dtxos. 

St. Olemeixt is the jxatx'orx saixxt of hlxxclcsTxxi tlxs. to 
Avhom he was hraow-n cxs ^ OI<l Cl'lexxx.’ /\t oixe t ixxxe his 
feast xvas eelehrated axxnxxally ixx tl>e cJtxelcy xx.i*< I at 
"W^ool'wich hy t-lie electioxx of oiio of tlie aj>|>r«.^ntic<»s to 
sex've as Old OIoxxx- J-fis face "w-as mashed- Ixis head 
covered w-itlx xxxx axjhurxx "w-ig, arsd he w-oi’C xx. loxxg w’Ixite 
heard. Me sat ixx a Ixxrgo clxaix* covered "w-ith Ixixnting, 
■with a '^^'■oodon cro-w-ix arxd axxclioi* alxove it, A. -wooden 
anvil "was hefoi'o him, avxl irx Ixis Itarxcls Ixo Ixad wocxloxx 
toxxgs axxd hanxmex*. nxato "w*ith -woodexx sledge and 

others -with hatxxxors axxd toi'clixxs, h€xttlo-a>£:eM, efcc.- 
attexxded hinrx. The jiarty theix fomxe<l a jxrocessioxi , 
Old Olem heixxg shouldered, axxd T>ax**xdod the to-wn, 
visiting tlie residences of the officials of tlie docJk- 
yard axxd aslcixxg alnxs, tlxe x^rooocMils heing s|>etxt ixx 
a sujxyxor- 

lE^ooxc IVlAvcxas. !Mr- IF*ranlc H. Terryooste of Tol- 

jxerro -writes in reference to IMloclc Alayors in Oorii-wall 
(see ISTAi’-craxE, Sef'xt. px. 4107), tlxat he has x*ecoxxtly 

found a note tlxat on June B, 1 707, Sir Maxi-y Treiawxxy 
pxaid Williaxrn May St^f. for attending at Telynt to j>re- 
vent the IVlayor’s chairixxg, IVlx*. Terrycoste suggests 
that tlxis "was a jxayment to tlxe pxarish coxx stable ox* 
an official for his services in pxre venting any i*iot or 
xxxxdue dxstvxrhaxxce at the anflual electioxx of a xxxoclc 
ma 3 ;^or at Telynt, a small agricultural viOage near 
I*olp>erTro- 

Oom-wall is not the only oourxty in -whiolx the electioxx 
of a mode xxxayor is recorded- .A.t tlxe heginxxixxg of tlxe 
last century at "W'eston, a |;xarish near Hath, suclx an 
election xxsed to talce jxlaco annually after a dinrxer, 
-wlxen the mayor entered the hall ixx full jxrocessiorx 
axxd, after the admixxistration of the oath, an armeti 
champxion threw- do-wxrx a glove in challenge I>oou- 
nxents from tlxe charter chest -were recited, inolxxding 
the origixxal charter, granted hy J'ulixxs Oaesar-** 
sinxilax* election tooJk. pxlace in oonneacion -witlx 
* ICen-wiolc JMojcx ’ at Itand-wiclc, fStroxxd, pn the MCondxxy 
after Ho-w fiSunday, »-«. the second IWCoixday after 
£3aster. This latter was a -water oerenxony* mayoi- 

heixxg carried in a chair to a jpool near A clxxxroh, wherx 
he w^as lowrered until his feet toudxed the -water, 
while he axxd the bystanders w^eiire. dxrenched -witix 
w-atear-. 
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Societies atnd Academies. 

I^oxo-jooxir. 

Soci«t 3 r» ISTov. 8. S- B. Sclxiryver £i>rL<i E. J. 

Caincllin : Xr3L'veBt*i|$a>liiozxa oxi trlio cell-w-etll si.it»e«tr«unoe8 oX 
p>l£tnt<e(, 'wi'fcH x'oforono© -fco li^iriifi<.5ebt.ioxi.. 

E»1>«Ln<3«»t» «tooom}.>cun3rix3j^ o«»llulonc« iiv coll-wfiblls xrxauj^ 

l>o cliviclod in-fco tHroie oleuacses : <i) ligcxxins^ (ii) Hetrxx- 

co11ij1osc>», (iii) X*jro<l\AOl:>*9 l>oloixjjcini^ tio -tho t.'W'o 

ol€X«ft<3» etr© foirmo<i. oonjxigft't.iorx of eixx^ek.jr clc^xcIk 
( jglyotJU'oziic n-rid ^a,l«b<3t^tjT*oiiic ©.cicifs) 'wit.H Tlie»© 

©.oiclet a^ro cl©«i|^nfiat.€=K.l ‘ txronio aoids,’ aixdL lx.om.ic5©llulosei=i 
and i>©ct/iri« af»j>©a-r, t-Jaaroforo, to loalong to a di«tin©t 
oixernical ii^rouip, for wlxicli tho nam© ‘ j>olyTjjrorxid©a ’ i&4 
i3xig#a:©»t.od. X*©ct>iTi« nxxdorfjio dooarlooxyla-tion oxx troat- 
xnont witli woalc allcalin© «oliit.ioix«, ©von at- irooixx 
t ©mj3orat-tir©. yieldiixg arnoxif^ otlx©r j.>rodtict«, lx©mi- 
oolltxlofcsogi, still ooxjtaiixiij^ xxroixic groixfis, fc>xit rosistixxii^ 
xl<icarV>oxylatioxi oix troatmont 'v^’-ith. alkalis, and 
rosomlxlirifi^ in all x'osjxoxtts li©mic©llxilow©s isolatod 
dix'<5ctl>’- from timla^rs. ''Fh© x’€>siilt.s indioat-o tlxat 
<lo©arl>o3c>'latioxx takas jilao© wlxon jxlant tissnxxs 
liquify. 

B, R. Oates axxd P. IWI. L. SHefSield : C^ljromosom© 
linkaja:!^ iix <*oi’taij» CErhoth^rtt. liylxrixls. An ac^oonnt is 
p:iv€iti of j 3 ^<^norat ions of kylirids froxxx CE . x 

n^^lyric-xjil ttu:) x amyttojih-arx- and CE7. ctxxi.'niox>h4~lcx. x 
X 'rxxlxritrctl.yx) ai>d tlxoir oy tolof^ioal |>©©tiliariti©s- 'l^li© 
©l^voinc»som<3 linka^os ay*j->oajr to lL>© a mt^axxs of 03Cj>lai»x- 
iripT sona» of tlio j 2 rc;>noti<*. Ixoliavioixr oljsoi'vod iix tlxoso 
arid similar 1 lylxri ds. Xt.©oi|>ro<.^al liyl>rids aro vory 

dify<M*c>nt. ’l^'lioy aro x *®'^***^^ii*^ may >>o tlxat 

tlio Cii2 ntjOi-rrxx, lirikap;© aros© Ijotwoon ixon-liomoloi^oxis 
oliroxriosornos. It a.j">f>©ar» x>rot>at>l© tlxat a rolatioxx 
©xists l>ot-\v'©ori til© oHromosom© iinka|:i^o and tk© 
linka^o wlikrli is a csliaraotoristic foattxr© of tli© 

fjr<'nias. 

S. Oickinson : 3'3:7cy>©rinx©nts on tl3© pkysiolojafy azxd 
jroiiot.K-s of tlio smut fnn^^i. After isolat inja; a ©Ixlanxydo- 
Hx»oro of tH© oovorod smut of oats 

arid allowinj^ it to pforminato, tlx© first s^ioridixinx 
forrnoil l>y ©aoli of tli© four »©|^xi©ixts of its firo- 
nx^'c*.ol ixuxx vw^as isolated , transferred to tost-tuko slojxos, 
«Ti<l allowed to dev’-elop. JE*‘o'ur oultures of stx'aixis -wor© 
«>l>tairio<l from on© elilaxxiydosj>or«x, and all foxir 
differti<l. 'X'lio soj^ro^atioix of tkc^s© <‘iiit.ural ckaracters 
was on a 2 : 2, 3:1, aix<l 4:0 kasis, TTliis may take 
|ilaoe in oitkor tk© first or tk© seconxl of tk© rotkxction 
<^livisions. I>Io ooxxolusivo ©vid©nc© of soixiatio sep:r©- 
tjcal ion kas yofc keen oktain©<l. T'k© cytoplasixj kas xxo 
xlotemxininj^ influeno© oxx oultxxral ekaraoters so far 
* 1 eser iked . 

Ft- J. kudford and 'MV. Cramer : Tk© xxxockaxxistn of 
seoretion irx tk© tkyroid p^laxxd. Tk© colls of tli© tlxyroiii 
<liK<*.liarpco into tk© luxn©n of a vosiclo aixd so into 
l>loo<l stream. Tker© is xxo alteratioxi of direction 
ef diseliari?© dxxrixxg jxroloxxp^ed increased ftmctioixal 
activity. Tkero is ixo evidexxce tkat tk© cells secrete 
nornxally direct iixto tke oayiillax'ies. Ixx eicopktkalrxiic 
Wioitre, xn mouse aixd xxxan, tkere is enlargement of 

mitoclxondria axxd of Ooi^i ajxparatus a cozidition 

r-liaracteristic of intense socretox*y activity. Tke 
of tke Ool^i apparatus is fi'ecjuently reversed. 

I li© sooretiorx dropiets, formed in. abssociatioxx witk tke 
i tjvorsed apparatxxs in tke case of tke xxxouse, are dis- 
x Ji^god dULreot ixxto tke cmpillaries. 

^'utk Z>eanesly t A. study of tke adrerxal oortexc ixx 
I iai mckuse and its relation to tke joronads. Well-xnarked 
okaxx^pes ^-are desearlked xn tke cortexc of tke 
j >uxai© igl^xd tvkick. skow nO correlation witk costrous 
ycie xn tke unnaatedL animal. l?rescnanoy accelerates 
tiicse noxrxnal ©kan4^ei$, knt latM no s]peoiflo effect on tke 

No. aifei.-.yp^. .laaj 




Structure of tke j^tand. Ixx tlie castrated male ai 
ebdrenal of fexnale type develops. Ovariotomy kas m 
effect on tk© adrenal. IDoukle adr©Txal€3ctomy wa 
pex'foxrmed on a xxumlier of male and fezxxal© mice 
tkese kred normally after ofxertvtion. 

'W. J. ]>alcin : <1) Anatomy and pkylogexxy of /STpoa- 

xL-yl'tcs^ witlx a particular rxxforenc© to tli© laxrxollikraxxcF 
nervous system. Axi invostipcatioxx of tke kivalve 
xnoltusc, S^cynclyl^>cfi, was uixilertixlcoxx ixx order to 
determine tke relationwkip of tkifs ^^onus to fox 

altkoupfli tSjycyxrxlylzAJS j>oss©sHt»s ©yos of a type almost or 
©xcactly tk© saxxx© txs tkosx> <.>f tlx© Ixakits of tk© 

two p:©n©ra are very diffcx'ent. /Syfjrtdyluxi lives ksceiJ ky 
its sliell to sukrxi©rp^©<l rocks, etc. ; 2*eic-t^n moves akout 
actively and is akl© to S’wirn. AnatoxTxi<‘ally ^'pori- 
ftyl'txs is a close X'olativ© of Z^c<3.t&r%., and its structur<» oaxi 
k© kest in t©rj>rtf^t©<l ky assuming: it derived from a form 
not unlilc© I^cctxyxx xxhrxjiti.mn^. Tke nervous system 
differs 1 ‘erxxax’lcxxkly fi-oxxx tlai type so familiar in all 
otker laTxxellikraiioks. Tlie pedal ^xxnj^lia are coxi- 
nxioted ky lonpf nerves to tk© visceral j?axx gallon and 
cer'ekro-yiodal connectives ai*e not y>x*esent as distinct 
xiexwes. 

W. J. Oakin ; (Si) Tk© t>yos of **^Y>orxci'yl%t^ ^ 

ryiX4^stixj/rrt 9 an<J allies 1 lamelHl>rancks, w^itk a skort 
discussion on tlxeir evolutioxx. Tke eyes of JPcoierx, 
iS'fxryy^yZyl'ixs^ .^*1 9'xx'txs»i.‘ht-rxh^ CZhltX'xnyi*^ and, ixx ail prokalxility , 
may >>e coiisidex*ed ideixtical in structure. 
lamellilxranoks outside tko suf>oi’der Pectinacea tiave 
e^’^es of tlie same ty>>e, and wit-kin tlxe group tke eye 
structure is i*emarkal>ly const-ant, xiotwx.tlxstanding 
diversity of liakit-s. ITlie devoloxxrnenit of tke ©ye 
tkrows little or no liglxt upoix its evolution- Tke ©y€is 
in tlie Pec-tinacea are functionally not so liigkly 
develofiod as tkoir x*omi>lo3c structure xnigkt lead 
oxxe to supfiose. Internal factors may liav© played 
a greater j.>ai*t in tkeir evolution tlian natural selec- 
tion . 

C. E- Walker : Artefacts as a guide to tke clxornistry 
of tke cell. "Wken mi3ctux*es oojxtaining xxlkumen, pep- 
tone, gelatints, an<l lipins, witli minute glokules of 
metliyl myi-istate or laurato susj>ended in tkem to act 
as artitieial nticlei, are suit-akly fisted and treated witk 
tismio acitl, lipins separate oxxt anti are doixosited, 
largely near* to tlie gloliultis, and are klackened. If, 
kowever, yellow jikos^iliorixs ke dissolvetl in tk© xnyri- 
stat© or laurate, tke greater- fiax't of tk© lijiins is 
dejiositt^d upon tlx© actual surface of tke glokulos. 
Tkis sxxggosts tkat nucleax- eon tent may dx^termine tke 
position ixx ’wkiek lipins are fluted. If tliese mixtures 
witk myristate or lauratt^ containing plxospliorus aro 
Icepf at a tom|>e>x**xtxxre of 30^^ 0-. lipins appear to ke- 
come gradually satxxrat-etl ox* oxidised, and appearances 
oxx fixation reseixxkle tlie clianges descrikod as ocoxxr- 
rixxg in * Oolgi a|^ii>txratus ’ ixx cells of axximals sxxfferiixg 
from * pkospliorus * poisoning. 

PA-XtlS. 

Academy of Sciences. Sept. 24-. O. Bigourdan t ^ 

Tke instruments axxd xikservatioixs of I>elaxrikre at tke 
rue d© Paraxlis.-- '-V. Ori^nard, X.. kapayre, and Tekdou 
Eaki. Tlie xnoxi omagxxesium comx>oxmd. of acetylene. 
A study of Oddo’s” ^irocoss, tke reaction ketweoxr 
O^lI^lWlgPr and acetylene. ktargo increases in tke 
yield can ke ok tain ed ky working under oeirtairx con- 
ditions detailed. — -E. Bataillon : .^xalytical studies on 
tke maturatioix of tke eggs of IBatraokians. All tke 
o^cperixxxexxts doscriked a^^ee witk tke ksrpotkesis of an 

osxnotio kyperpressure nr irnrnatxxre oggs. Oeorges 

Bouligand : Order of meaeurexn^nt and dimension of 
closed eixsemkles." — O. I>. ICellogg x, Tke unicity of 

Ixarrxxoxxic functioxxs. kuis Roden r A new metkod for 

measixring tke solar parallaac. Tkis xxxetkod is kased 
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on. nxen^nx‘Oxnori.t>» of jr&ci.ici.l -volocit^ios of x^oiHaLtviozx of 
t>]:]LO solabx- oqncfct>oir ckoci ol^eorva-tionsi i>l>o f>orio<i 

of oomp>lot>o T'Ot>a.i>ion . <ii:a.TOOti«Mr ofotCLinoci 

t>y t>hi.i» mofliiocl <1,3»0,»5’7 Icxarx, > et fi^r^ijro for ffio 

svm’s moon cfiofeuociio -vory dos=to fo -thiooo i^von l>y 

otifior mo-fcJbiocf o . O- 8rulio1: r ^ooinotiiHiool piroj^or- 

-t;ioo of difit^romo rolo.t>i^:k.j3^ -fco sa,tv»ra.t:.ocl -va. j*>oiars . EriUi 

A- Holm z TItlo sfcafo oallocl flio ‘ Tojmo-52ost>arxcl.’ 
JE^roan flio of "V'oj-i I>o*ll-w'i-t>3B-'W'o^5*ior» it> 

folloxv^s flTiat; in a -voMf^ol af a a.mifoi*TT^ t^oxTnjiora'fctji.ro ai:k.<i. 
cjoja.faininp 5 ^ a ^a$4 «ui.f¥i<5iontily ra»*ollotl, t>liLoro sliotilcf oacisf- 
a T3rossxxro of a noxv orc-loi* axaxxxoti tlao |:^*avirxxoloouLlar 
j>ro««xxro. ZEJxcjaorimoax-fcs aro <ios<:;ri L>e»cl xdxiolx ai>i:>oar 
■fco f*rovo t-Ho o:x'i»f/Oxxc€^ of exioln a fxrofciwnro.— ^ T. Peoasalslci 
an^ J. Oiclxjixclci : Tfio oloofx*ioal ooix.<lixofcivify of i>lxo 
"vajxoixro of ^ofas«itJLm csJxloriclo. A. cfof.ailoxi aooon.nti of 
oxcxxorimontvs loaci.ln@ ■t>o frlxo cioixolxx&iion f.fia.'fc j>ot>aesix»m 

olxloriclo vaijoxxr oan fc>o oloof A’oly«ocl , H- do AAallo— 

mann. ; Oalonlation of f/lxo iaxtomal fiold of jxolarioa- 

f-ion. Paul Hary i Sfrruot>mro of -tlio filaxnonffci olxfaixxoct 

Ixy ciryinj^ ujx forrio h5olu.t>ioix«- A t%l-uxly of flrxo «timo- 
t-uro of flao «oli<l ma.fiorial otafairaocl >>y fl»o «low ova^o- 
ral^ioxx of acjxxooxxs solufioxx^ of <*olloiclal fx^i'rio Ixy ilroxciclo. 

Jean Saxrard z Tlrxcs Lxlfra- violof xxlasorf ^fcion otxj'vofs of 

tfi<5 -fcorjpoxio alcoIxol« irx rcslat.ioax -wi-tJ! -tlrioir ooix«t.it.xif.ioxi - 

Albert: Balditr 2 IVl af 2 C»^xofic xrAesaKtiX’oxrioixt>» in t>H.o soxxtlx- 

•wotsf of XTranoo. P^t:. Burnet : i 3 at.>i 0 #; 50 xx.ic uxo^woi' 

of JldT . 'Tf^.crXitGtx.s^.si axxcl of Ti . cth<>r't'i4J9 for titio ajxo axxcl for 
maxi . 


CJl TSisrjb; v>v . 

Society of Pbysics and Natural History, Jvxly S.— - 
Hobert Bacb z A. vesrificsat/ioxi ax^i^aratxis for ofitioal 
'fxyroTnet^oxrs . mi© autlaoi* >ia». c?<xn»tx*nct.©<l a very 

sim-pl© ajaxxaratus, xvlxidi is Ixasocl on t>ljo r©alisat>ioxx of 
an ax>jp>ro:?cixnafoly lilaclc IxorJy and allows flio st-ancl- 
ardisat^ioxx of any ojitioal jiyi-ometror fey t-fe© ofesex^’^a- 
■fcion of a oortain xmmlier of molting for 

arfeifrary ©xcjperixnenfial conditions- X.don 'W, Oollet 

and Au^^stin Lombard : Tli© jproscnco of a p^laxio of 
overlap j^ixij? of tfe© ^IMoroles strat-uin in tfe© circle of tfe© 
J^€^ir d clt^&udl <fi5i3ct> A.lps, MLaut-e- Savoie). Tlxe sedi- 
mentary layer of tlie cxystallin© massif of tlie A.i^ 4 :niU©s 
JFtoniges is rex>resented to tfee sontli of tlxe lETor ik- clieval 
fent fey Trias and cm slied IVlalxn. Oxx tlieso rests tine 
Tdorcles stratum 'wliicli stax'ts witli tliin scliists of tlio 
lovrer I-«ias, supporting tlxe lim<5ston© zones of tlie 

middle X-«ias. Ldon 'W. Collet and Bdouard Pardjas z 

Tlie crystalline -wocige of I^'ontanaferarA, tlie massif of 
tlie Adg^xiilles ZHoxiges- Tlio gneiss 'W'liicli fomns tlie 
summit of XTontaxiaferan overlaps a low-er crystalline 
element tlirougli tfee intermediary of tlie Triassic layer 
of tlie latter < qiiaxrfczites and argxilites), IF^urtlier, tlie 
esttremity of tlie wedge, ferolcen fey an A-liiine direction 
fault d-S*® lsl->, sillies afeout fiftc^en metres. 

I^aA^oiLTr: . 

Bobemian Academy of Sciences and Arts, Olass XI. 

(Science and medicine), Oct- lO. V* Sotornib z 

Alin orals of alpixxe paragenesis fx'om l^utnd. IXora. 

\r. Posejpal z Second contx-ifeutioxi to tlie study of 
liglit -etlier : XJltra-pexietrating racliation, lieat of tlie 
eartli and sun, tlie source of S-wanne’s electrons Iceep- 
ing np tlie eartli’s negative eliarge, are accounted 
for fey tlie liypotlietical neutron constitution of tlie 
etlier. O. Boruvlca : A. certain typ^ of mixximal sur- 

faces in four-dimsotisionaJ. space of constant curvature, 

J. XCorous 2 Tlie series of X,»aguerre polynoms, J, 

Hronec i X^inear differential systems of second order 

solvafele fey fey pe rgeometric sesrios. V. X>olej3»elt and 

M. ValoTuicb. 2 Tl ie precision of 3C - ray spectra and 
AXosel<^^'*s layer. Tlie causes of irregular deviations 
from AXoseley^s law are due to variations of intensity, 
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tension, and cliemical feinding ; periodic regular 
deviations occur fx*om tlie formula 

^ =«*. -f- bn- -f- m* H-dn* <n —atomic nuxnfeer>. 

. BiAilcan : Xsologic compleic of Orexriona space c^uad- 

ratio transfoirxriatioxis. On tlie cj^uadratio correspond- 
ence of 12 pail's in space, and tlie reproduction of 
€1 points. 


Official Pufelications R.ecei'V'ed. 

C;«fcn. of* foi K<|ii[fjr>?( l 4 »l*ri- 0 . OM,t-M ■ of 

Stiii-rM wit>i L-fi*', r«HKi« otj. 

<. t>f <5oo«l tixwixxy:: t-lio V^n-nm 1 1* I 1 V>:ir*, iirtti**!- 

«* <»f 1 >>'♦ II. i*J». -sc 1 i i i -I- 1 i2»- <]>c)ti<tora: 11. M. 

Ht-tif It'll**** >- Officio. > 22“i<. tit/, jiot-. 

<.>l>»-*oT'Vitt.i<***M Tiiictl** * 1 . 1 . tin* Ol*^***? \ nfo*->', <» rooii w lofi, ir* t-Ijo Yo.**** 

V', Al*i£.;nf*t-i.*-«**i niitl TVS •-*tt****-* ilotry, xnjrli*.** Hit* «liT-«ot.jr>|r* of Mu' 
M-iiiilc !>>'«<»**. l^J>. 

Kx VI -f- KM*! -4- I -4- I'H'I -f- <l.iciii4^*»*t : IX- M. Wfcf* lit »«*»*'>* 0#Hc«*-> XW**. x***!.. 

l><*c-tii*<«.l.ioiiK of St.ii.**« tlonv-otl fi'tUT* <. H>s«**'V*»t.i€»»»w of iii U»«\ J ***i i*ic* 

Vort.io,**,! wit.li fliti .<V11.*LS!;iT*i*.it>I* iri l-lio Voni'w *i*m1«m‘ l.tio *4 ii7o*t\.it*Ti of 

Sir* T>y«t»it- l*l>. v -4- f?-l. (I.otitioi* : 11. M. St.j*.t-io*»r*i y Offlo.o.) TV. riot. 

A.riTir*lM <»l* 1-1*0 f'**.|»o OL>s-*«*t' v*ifc«3*’y. N"**!. lO: Si>»«'.t-ro«ooi>»o Xlo«o**J|ft.*l*ox. 

r**T*t- IS : Volooity I >**t.*»i'»i'*ii*** tior*c», iiioLitd iii^^ a S|>oc*t*x*OMOo^*iV I>«*~ 

I. t*r-*riiiij*.<.toTi of l.lio C’« »i iMta-ri t. of .'Vl>o*-r***.t.io*i, 1.1**^ t>r-l»il,M of I :i Kj»»*t';t,T-c*#4<L*t»j>*t5 

SfsxoM, iiiitl t-l*t* Iljttlial Volticsi ti*'ss of -tJi*! St-six-ss. liy 1>*'- 11- Sj>4|x*oor 
-iotiox. I'4>. U-fti- Clwtirjcio*! : li, 3M( . St-ifi* »»****-> 

3Vf t.ijtJoM t»f St.*cT-i-» Of* I il-w-i riot I iti Mio € V*i>o >5orj** < '■** t-*tloj 4 tio of tiO,is43 

lof lCtj*ii*ir*x IllfK*. Zr»iio« — t-o *— Ai?' . T<orlnc*o<I | I for* 

oiitlov t-l*o <i it'ocjf i«>i* of* 1 *T. 11. K|M**iirox- 1*1*- lxxxiv'-4- 1-10. CIt<*r'«lo*» : 

II. fVf. St4* t-i» n*«'» y <_>tHoo. > 2 !<>JSf. *i«*t - 

l..o«*ilw ir*>* : 1 >**i**ir't..tiJoiit »»f !*« Llioloj.?y **r»cl Il*iol «*i-ioIo>iy. Afiniial 

Koiiocl-, l»y J*»-«»f. JVI sit-t.l*** w .1. St.ow***t mid riot- J. W. A1**1 joo< 1 : it-l» 

Al>Ht*'*K*t lX«‘|*o*'1- oil JbCxi »oi'ir*i»*ritj.il l*«tli*»1oK.v 5*ri<l CJaiiooi* H;tiM**»iroli, l*y 
I'r-of. I-t. I>- i*j*jsf4**y. l*i>. 1 1>- 4 1 *> 

H,of>»>i-t. of 1 1»»‘ Ooiiiioi 1 of t-l*<* 1 1 i.-itoi-y Sooifi y of »'1 l*iiiyi1>i*T'l*i.i*<1, 

l>tai‘J>*ii>i K i» vvt**»Mt |>oi»-'l'yi*o, tt^ t»o 4 >i’osof i at. t-f*o Aiii*iial 

iVlool iiifc tjf t,lio S<*c*iot..y, Octt #»f*or* 1*4*. 42J. <>.’*• wts/i-st lo-i* jio*j-T*yiio- > 

fXo*t*'<l of Kdiioaf iiiti. JsI«jlin*a4-io*i*il l-*« rT»4>l»lot-H, >Jo. f^-4 ; K<ltio»i.ti» n* loi* 
TT**liiMt.T*y tend C’ot»iiiio*-oo ; ** Stirviiy «*i <*xiHt.liH4 -A T*r-«.ii>jr**m<.*ii t.« f**T* 

C ?o-04***x*:«1-ior* fiot-woon Iii<J**wt-i’y, 0<i»*»iri*-T'o.o utkI l*i-o» *‘»»itjr*M and l-fit* 

i»r«o*il S<“liool SyRt.or*i e>4’ ISiLKlarid and Wsiloss. <1 ii« ln«l.*'y So*'i«>4, >io- l.> 
rji. ion. (X.oir«lon : U.AI. Ht-aLionory Olfloo.) , luf. n<*t ; 

l.«. eVt/, nofc. 

>Cn*(>iX'a <'c>t.t»>fi *4r'o>viiij;f f ’oi'|>oi'at.ir>ri. lt.»*4>ort of t->»o J-Cxt'on f i vo C'tiiiJ- 
xyiif-ts***, 1-0 l>o an l»init'l-«'tl t/*x Mooliit^r of flio jVd*nji»iftf-i-t» 1 1 vo Oomioil *>»* 

OJS, 


OistofioT- IXK-liy I*I»- 10 . ) 

l^xoc'oodint^a of ffio Soott^l.^' for rayidiioal IfoKoai'oli. V'ol. l^art- 1 


fcloi>t-/onTil»or. I**!*. IO:-t-;><>T. <i*oi*don : l*'rant:iH 1 -Ctl war 


l^t.d.> Sm. 


Vol. an, Mo. a. t*i>. oIxkxiv. -4.H x'liia** . . 

tXixfxliox Xfwaoax'Cl* rnat-it-iito of Midaya. nTitilin^y TVfannal Mo. 1 ; llnido 
t^» tlio T*x-o 4 »ax'ation of 1*1 an ration Itixlilior- l*y 1*. J- JSat-on. **J*- iii -4- •*»4 -4- 
vix. CKisaJa X.>n 111 [>ni'.> a doJlara. 

Ixidiaii -loximal of X*>iyaloM, V*»J. 3, T'ax’t 1 ; and I’rocood iiify*’ f-*** tl*i^ 
fixdiatt j(V‘<aoc'fatlofi fox' fcfio t Jnlti vatU «n c»f Soioncto. Oondnototi f»y X*x*of. 
<J. V*. IXaxrxaix. f^T*. J-44»-l-a platt'a. fOalon ttx*..> 3 i-tir>€*o« ; 4 m. 

KLiiix'*' CJollo| 4 rt*, l.iondon. 13at*— Xl»as» t*«*r»1.oT*ax-y Ooxnnnmxox'ation. 1*1*- 

»a -4- «V fiiatoa. Crtox**^!**!*- > 

Sxxx'vxiy of Xntiia. riio Ticl»‘H. XXoviMxvd l>y Major C3. M. TlioxTxi>aoii. 1*1*- 
v-i -I- J -If » - 4 - SO - 4 - i>f >- a x-nyxwa ; 3«- tW. I*x'ofc*>N«ioiia.l l*iLj.*m'“ Mo. ao r Itocion- 

naiaaanoxi Siirvt'y from A.i**orart. -lly laont. U. jK, lltsaasoloy . I*F>* ii-f- 

if4-f~4 f>lat-«a, J-« rixx>o«.*K ; a.sf. OxJ'. J»rofoMaionsil T^wjix^r Mo- ai ; 1 rx-i^^ation 

and ISe*ttlc»xrix*nt WnrvctyH, 1 Oat*. lly Majoi- , 1 . l.>, Ou.cni*lioll. rji- v -f- 30 -4 l'> 

1.3 *'nj>«*t*rM ; a>r. fit/. I'^nxx.') 

Iridtaxi CTvxxtral < 5ott>on CJoiTixiiitto**' : 'IV'csfirvol opioid I.itil:*orat>f>r> - Xtnll«Jtii» 
Mo. la, T»*«*t»noIo|Jcic'al Si'm*« M'o. T 1 TL’lni i^"*« inndatloxia of Vai-xi-Str«riKt K 
ami Yax'i* lCjct«inalon. T*ax*t i. Tin* <l«x*oral F*rot»iciXxx ; I*art ii. Tim 
tiox* of Yai*i*-StmTx>j;tl» I .0 l^itii'n-Stx’emKtli. l*y A.lfrc*d .laxwiH Tvirxmr. 1*1’- 
flioTiilaiy.> 1 r*ti 4 >«*e- 

Tfio Tladow and -Aftc*x* 2 l*«*inK’ a Statesment Iry tliC' Ifixciont-lx-*.- *>i 

tlx« Mational Union of T«aolic»T-« upon oc'X'taln lt-ot:oT«int?xidation» of t-li** 
C'onwultativci Oximnilttioa of t-lic* Jlofird of Kxliicafcion, and upon t-lic 
'tX.aoT’j^mniaation of tli« ISdufatlontil Sy«t«Tn now c».ont-c*TriipL«t«d liy tt*«‘ 
Hoard. I'p- Tl. (I.*ondonr Mational Union of Toaolirra. ) l*'r««5. 

Hx'ftlali CZJaat Iron Hrwaai’oli .A.«»t»<*lation. S«vontli jtV.nnnai IXc*iMirt- i'*** 
tlia Y«ar andinj^ J mm Hdtli, lOa». l*p. 224. <l»irmi n#Jtliam.> 

-A. Tliaox'atical Mtxxdy of tha Artimlation and XntxilllKililllty of a Tolapl* *>**•■■ 
Oimiilt : a Tlmoi*atlctvl Study of tli« C^nantitioM ttiat can las naad a 
!M«ti«*iT-e of tli« 'l'**anw*ni»Mion Quality o-f a T^slxsjilione Circuit, and F'ommla'^ 
for dotr-nxiininif tlm Xt-xilation laitwafen tlxa xli-BTercnt Quantities*. l*y 
.lolm Collard. l*p- 30- = International Standanl Klertrjc 

Corporation . > 

.A-tr Mlniatry : ALcronautical Itcanarcli Committee. Hc^iorta and Menio- 
X'anda. Mo. 1134 <;A.a. 32«> : Mote on Jtl*a yorocH mcpairicXK»*=»d l»y lDHii>«oi<l«» 
Hodica - - - - . . -j- 

X>r. *1- 

<>«lco.> 4d, not. _ .. 

Oatctlo^ue of ISanuacrinta in tlm Ullarary of tlm Hoyal Ooll*»K<" 
Surjfoona of ICnKland. Hy victor O. Tlarr. l*Xx 11-4-73. <T.<ondojn.> 

Mavy <l^caltlx>. Statiatlcna -1 H«port of tlxa xJLcalfcli of t^a Mavy for 
Year 1««0. rp. v-+-i4». <T.otidon t fl.AI. Stationery OfRca.) 4*. dd. 

Xuriniatxy or JESCcaltti. Xi.«*fjri<mat "Watar Oommlttcaa-esf' I*p. 3- 
XX.TWr. Stationary Offlco.) 4<I. net. 



jsr^ or ziM JEs 




XT', 1 Q^B 3 


M-fztl«it>t^ <yr 3ET«»a.l feint. lM:eixior^«.«^clum otx fel«« ^e<5oiTtt)r»<>cin.fe&on for -fet&« iSlnlc 
T»s~ovi<i«<i «.fe ««jErfeniin IScstkoots fotr iw liy CJapfe. 'W. 

JJetJT'ynti.-ple - 01*ai»T»j>ney*». B©. <ILiO»irlon ; I3.1Vt. Sfea.feton*^ty^ Offlo«.> 

Is. neto. _ 

JFfeeiJOrfe of feli^ IMoofelnce of feiio .^nHtir^lA.»4ifi.n ^MHocia-feion fox- 

t.lio ^tlvaxiofiin^ofe of aole^ocw <A.msfe»‘alia an<l Naw £Sc.Mi.]4«.n<l). W^^fetsiro 
uVut^feral^io.'rx JtfoofefyAfC* 3f*ex'felx, A-OKOMfe £>c1.it;4»<l Ixy J*.. 01t>l> lUTaifelaix*!. 

V*,*!. IB. X*r»- Iiv-|-S*1B. ; JP*r*e<l. Wm, fSimpHon, > 

•riie iSrifexMli fr4oi«iaco 0«il<l.. Ifeejxox'fc of felio Ooxxinnifefeoo ai^ooizifeod Toy feVict 
3az*it:i»>i Hoiexioo Ov»il<i feo c30T»**i<.i«T* felx« It^form of fell*- JPat^^aofe SyKfe«»«n- 

r»|r>. 4^. (1 ..oxm1oo.> 2s- 

JF^o «.««!>* - 

UriiveT'wity of Tlli?ic»i« : K^iM-riiritnitfe S^feat-ioo. Jlxillofeln J<?o- 

1T4» : Ati IiiV€*«feiprat.iori of CJlic’^ote ttrOr-ic'-l* fox' <'ixx-Tont**‘t-«'r« of Wafexsi'-CJaM 

aVtewilxiiif^M- Hy I^r-of. Oollf*ri >V. I*ar*TxtOfl«*«, All»x'X'fe K. Il~ W'««fex*mo au<i 
WlIUxix- M- r*f.jifrox-. I*iy. WO- -"jO «5***xfew. Il(it1<‘t:ixx TSTo. IHO ; TL'lo* <JlixM«t#iort.- 

■fcioxi <*r OtMxl. I*y r'l’of- Waojuf-I >V- T'l»- 02. 3* trouts, UiilTofeiri 

T^o. T«l : 'I'Txo A'lix^x-xnal Kx-^juxiiHic >xi of F'it-**fUxy ItT^UnltM. -Oy A-ll»ox‘fc !«:. It. 
AVx*«tjtuaTi. 30- 20 'NTo. 'lB2 : F'l«jw of lir-im* ixi 

Ify ltioTiai-<l IS- CJoiiltl £xti« 1 TVI»t‘it>ix 1. J.fX'y. 1^1*. 2<’V- lf» <*t»rit->fs, Oii-tiolai* 

lsjV>. IT : A T-w« Oot'MfeoT'y F'lX r'ii#xo«' fox- TVwfeiiH^ of F'ir-ciltfic'lc feo Mlin^ 

J5x'<>«ioix. I3y I’x'cjtf. IfeitljiTt I’t. xxntl <:;ii*»t.fet*x- K. (ix-if^wlxy . l^t*. IB. IS 

Iwxriit, 1T1.> 

Aj^rioo It.ti ral 15jei>t’>i'im#»r»t> Mfetxfeif *ti r TVf Mfejtt.*' of A^»“ir',o Ifcox-** 

£ixt4l ST>«»<*l»xi Hxillofcir* JM xi. TTJ : F'ar-Tnt^xM' Aio-o|»**i'af Ix-o 

J»nx irii^ tn»<T ioTi« to !Vf llv < *- F'- A-lxtvfcoxi an<l 

.7. '1'- lloixxo*'. l»i>- 104. llollotJii ISJo. ITT : 'ri»x Mij^xii IW-ari*--.** of 

Vtt* i)*fei<?xi ill rtxxKl^liOfi >' < Jly M. li. AlolTinsxi ixxi«i 11- It. 

I n* t^^5. A*l>- 20. (fStXMl 1 jaimf ixji;, IWfii:;l).> 

< 'oxt^tei I J^t'frofXMisofe I xifeoi iifxfeioonl jjoox* i’fSxcitltxT-iit iort «lt-i la ]Vl«'i'. IlttllofeiXk 
r<t at ikAotkOM Triftx'i tlt'n j>«yj^ tin xiikx-rt *-fe clt» 1 'fCx»T'oi>«‘. 

V«il. lO- 7 ><»xix' 102i*. T^j*. 4T. (C * 07 >*»xil»a}^x«'‘ : Axi*!!*. F'l-f'cJ- Ifyat. 

♦•1 

Jtt'lxi’iTit nii«1 <*»i-t'olar tS«-x’i«'w «>f lltt- >f}Lt loixat 11 f ’lixinoi 1- T*sc>. B2 : 

'I'lta l»T»>’Mt«.-5vl »»f J>*'afo**Kis- of l-lt<- < *of»»ix»it.fe«»*’> 0 x 1 felkts 

l*l>y r^sins^o« »>1' 1 i- »Mr4li<><1 of KfiKlv, l»v Ilf. 01»aT‘l«*rt 

\V. Jtn*liai‘«l*^OT* ; I'MT-t ti. SSt-xt-i“^l it-ixl tSfetalM-a oT fel»*» C''Tx'i1<1t-*'H trt felxf- f’»»l>ln* 
Mi-h4M>W ioi 1 >**iit. l>y I>f. FI. t4< Otixi* 1 l»aT 1»> 11*'. E W. 

l>i*. -7. W. 11 txKlt'Y’inati aiivl l»t-. It. \V. \VatTvXO>*. 1*7>- lOtt. 1 clolljxi . 
Il'iilO'toi of fell** T^al-ioiin 1 t*»»iixt<-il fso. <V4 . 'I’ln* < Jot**!! i**i' ami fell** 

JSltalii-al IS v»xm irii‘1-- IxKva-cl t li«* A nt^T.at- 1 *.** of felt** <To»iifi»ifet.**<‘ on 

M«'ri M*<it<‘i4al l*i'ol>l«*jxxM. Jly t>M<.*aT‘ 'f'. and l^x'of*. JS, 1M . "Moi'^aifi ; 

■v>»tTi a {Siiinilornt'iit oti IVl *♦* I ifixl , >>.v F3. JVl - Moi'jjran- lOl - 

I Sfl dtiliiii'M. <ArVa.'^lii»i> 5 'fex>Ti- : ?S««t ix>n.tl Ai-ial**Triy of J4t* . > 

I ft.iii«*Tife of CJormrit'ff •«* : ll«ir**ati i»f F'ii**l itiiniii*ta m 102T- 

Tix Tr*'. ti. A'l'.v**!! riiKi .i . AI . C’oi'j^**. <JVtin**t*al It **)>oni-x*<*a of < li»-* AJriit-***! 

lt»27- I*tir-fe 2. > I'l*- B. < \Va*>littij.'*-' * <*ov**x ii»xi**i»fe i-*r ir»fe«»iH 

<»*«*■»'.> s <-t*nfe«. 

I*i'ox**'**«liiiij^a «-»f till* A tti<*fi«*an r»lt i lo«ooli ii-al SSooifty Ti«-*lii at. I*lii1ad<*lx>ti la 
Jot r^X’Ofiiot.i 11*.? lTMt»tnl Ivxio wl«*d*c**. V'ol. xiT. rs'o. 2. TOS-li»7. 

d«*I.{ ill tti . I»a.> 

fSTiiitliHori ftiti 2Vt iMOi-^llaiifrniK < ■*<il Vol. TS, ISTo. S: < t«^xxril>t'ian 

<i»*<*lo*i>' axitl l»jxl<"*otife<»l<'»*?-V'. V. >ro. S : f >** voxiiaii X'alaos’.oio F’ot-iriafeioTia 

of t Ti<‘ C 'orililli'i'aTi I*t o v 1 ikjok of C^arizida. Ity C 'Ixfi 1>. »fet. fl'itli- 

liiatioii 2t»OS.) 1*1». ill -+- lTS-»<tS -+- l»lzi.t.oa 20-l<t!S. f WaMliirij^toii, : 

Mil 1 1 1 It <Koiii;ixi 1 Tinfeit/ix feioii,> 

!Vli*l,liod« atiil l-*xoT»l«‘ixit'. of "IVfi-dii'ixt ISdnojifeio* t. iv-4- 

343 <Tv;<-w Vorlc f Jifey : ltoc.*lcof«tllt*f F'oiitKlafeioii.) 

-rcfiicruxi of tlxo IJ'ivoitlfey of Ajj^X'Ii'-mI t.ixi-«^» lloltUaiiio ixxijioi’ial \7xiix-oi*«ifey. 

.laxiaii. 'Vot. 22, T»ax*t. 1 : Tlio JSy at I'Toafeii.* Mfeiwiy on fell** F'ot-niosMi li 
f * vi'ji Hda*. I*y -Tiixaliiflii Mixilaiya. l'p»- 30t»-+-t* Jilafe«*a. fTTolcj'o : iVf aT‘U 2 :«>xi 

I II I of < 'alifor'Ti la l^iitilioafeioTia 10 >5oolo*4rx-. Vol. 30, TCci- 1.2 ; 

V-»riafejoxi« in f.liu iSt>ar*i'ow < /-*rx.i^»»*z*W7<x i/iVavx) ivifeii r'l'IV-TToiioo t-o ISTafexiT-al 

?1 I'-it r»i>’ and < >afei*olof»:y. llj'" .7«an >1- T .iliaiiali*- 1*I»- 2S I -3B4 d- P^tifei^a 10-20. 
t » t* •! k Oalif. : AJ nixT*r-aifey of AJallfoi'nia I.^x-**aa ; l^oxicloxt : C'amliiricij^o 

I’ iiix «*i ajt-y I*T**-*Ha.> l-BS clollx*r*a. 

Iinlj«-*fem of fell** AmxiX'lisari !Mn»*»mn of Nat.iix'al lAiat-ox-y. Vol. SB, Art. I : 

< loimai* F’roali-’wa.fenr F^'ialiaa in felia Amx*i-ic*ari 'Mnwt^nm of T^afexxral Ifiafeory’a 
t’ollfi-feionH. lly .7. 'r. Ffltjliola. €12, <;i^*-vv Vox-K c;ifey,> 

^ -7ai>axiaao -loxxx'nal of TVlafelioxnafeioa : I'xanaaot iona and Al*«t r-ac*fe». Vol. S, 
ii 127-210-1- 12- (^'olcyo ; l^afeionx*! lti*M«ax*olx t^oxixxoll «>f -la^xM n-> 
1^» »ni»*lx«i,ilc IVf a#^T*ofei*«ol» on lHat-aoroloj^^iaisTi Oliai^rvixtomim t.e* liafetx'V'ia. 
V**T iiandrlixxjjrfni ISfo. H ; TArfe IClttxxaafe van Nt*do!t'lanxl»«.*li- 1 iidi« CT'1»<' Olimafe*' 
*'f fell** 'Ni'felnjx-landa Indi««>. I>ooi* l>r-- O. Hx-aalc. 2 <Vol. 2>, Aflax'-ox'- 

Mju 2 CA»at*t, 2> ; .lava «xx llfador-ra <,lava and JVla<iooi-a>. (Wifelx Eniiclialx 
«ioninaT-y.> vlii -f- IfkT-aOO -4- ♦M»-1BS. CW*»lfco-v-ivd**xx>. 

V fi'IiandolinK-on cJar K:oriinlxli,|lca Alcadftnio v'an ■Wafc*xnMc;lia|xia*n t« 
Arnat^*i-daxn. Afdaalinj? T^afiinrTciind** (K-z'wfea Ht-c-fci**>, 7 3, ISIo. S: 

of Ol>a«*rvafexoxi» of felio •'JL'otvxl SSolar ISxsIirMto of -Tnnc* 2X», 14>2T- 

i,* I'Txot’omofeT'y of felxa F*laHlx Sxxatsfei-xjm- A*y -A.- T'annolcork and JMT. lA. -7. 
Minnawr^ A*p. lu©. CAmafeardain. ) 

iti*j*oi'fe 01 felio Aax*onant4Cial It«x««x*xr*cslx Ixiat-ifeufeo, TdlcyA fxxj}>ox*ial Uxxl- 
^'♦yaifey. FTo. 42 ; XCnsx3i*<afea-¥ta-px>«' 00 <>nlcvO*ci*lcnt.«lcirio Maiaifeix ni fenifeo 
S! fi Aoon«tio.al l>i'ot>arfcla» of Oonical MoxTn«>- «y MatA-KLclsel. l*i>. 1». 

..41 yon. No. 43: 'Tlxr'Ory »x»d J>a«5|!?n of a tlarlnax-atfeot*. Hy jMa«*xlcifei 

*.'*iUaxva. A j». 2A-dT. O.Sl y«n- <Tolcyo : ACdaeikai l”u tkllslxiner Ofnc*e-> 


O A.rr4 x-xxoTTicw. 


<AjOxadoix z 


( Atoclk oafe **!*. 


f I *-..,.! ^ « Ao » pnolina.'feloxxM noxxvnllna . 2 » T ^ inxaatr-a ld2S . A * l >- B -*. 

ivanfeirian Oretwniefllxximloaia. t-iinfe No. lO, Oofeotwn*. Jfp. »T. <W,ooAio«fe**r*, 

* V a ACodalx C 3 o.> 

**'”^^**- 7Pl>. R. <A.oixdon r Onfelxixorfe A*xdmw».> 

.'-,11 \ * 3 1 jwl ioiyrarilxy and JModam A^rivafeo A'rewaa**- <No- 

= f*'ra*«sl» ^dr wards, A„fed-> 

T i<ai« oV J? 2 P***i*^ »wic« j a Olaumlfled Oafealo«enn of felxo A*wl>lloa- 

’HH of Nmeafe B^siBfcx, juta. *»i>. « 2 . <]Lrf3ndon : Kmnafe^oxxn, Avfcd.> 

5 ^; o . 3 ^ 1 . Vox ., 12SS3 


XXisLrsr o £ 3oc : iet : ies . 

, A>V^^X>-■l V, j^fe-v-RJunxcn 1©. 

:BiTOO*TKl»»iOAi- S«>oxaFXV <afc feSfe. Tlxoixxaa's iTonx^ifeal Thfodioal SJoHool>, aA S- 

V- Al. At«ad*5ir : A ’T'lxirx.l A'lxefcoT* A-*i*‘Hant in Iday^tarxifeo. n^oasaary fox' felxo 

lsrxxfe**ifeion of fell** Atafe. Af- JT, llolmaxx and A-'rof. t3. AS- fScstiry vox* ; 'DPlxo 

Boj>ar“atJon of felxo ASaaio A^rodnofea of felxo Alyclx-olyaia of l^j-ofe«*ins- J. At- 

3kf arracslt : jiCof.<oain in fcSt*a-«iolcnoMw. — ’Fix*. Aj. .1- Alax‘x*xH and T*. TMIooi*o : 
tAyF>e>i-v'ifetvminoMi«- — Cl. lS*j?j. 5 :lt*feon axitl I’. lSK 72 *li*feon ; A Mofelxod of 
iSafelxnafelxi;^ r*lxo»j»lxa*4:**n and ofeTioi* flxoMplxoi'iiM tlomiaxnnds it* A^olxxxitJ^ry 

iVluaolo. w. J- N- ASorfili : A MynfelioMiM of AFydx-t ixyitri tifefxxxxio: A«4ti- 

.1- N. JSxxx'xr-li anti I^roT. At. Af. A- l^lixTtxmox* : JS«t/Ox*« of I^lxosnfxox'lo 
Aoid. — d- A.oxs-n«JoK axxd A*x*of. At. AT. A. A*linixT>«3i‘ r ltx*v»n» ixxat.it >n of 

1 Aiat.itlinc*. I^T-of. 14. TI. A- l^lJxnrrioT-, W. AA. Ttaynxontl, attd .T. Jjowndoa z 

Oxxrn jxarafetvo V'lfeaxxxlii-AS Valn€*M txf AVtotlafexilfK.— -IT. Allt^xi. K'. llictlcms, 

EJ. C. l>odd», axid F*. <7- Al<*wifct. : A ftfcntly of feli*» tAJat-nia-ixT-od txvtniic 
Tlorixtoxxo wlfeTx Wyntoial Tt«ft',i*anoc‘ feo ifes para fc ion anti Mfe-antlardiaafeioxx 

in \Vat.«*t'-«oltil>lo A’or-m. 

fciot^xxcTV «»v CimfiiaKJAi. I wr>Ti«-rxx. V < I .t v**i’yM>t»l Mt^crfeionl <jit- x'+^x’yaiol A7ni- 
v**r«it.y>, afe d. — — l’x-t»f- CJ. O. Itaiimsfefi- 1 fcSxnno Elxanifttaa of feli<- Oori-txaion 
of TVT**feala. 

Ina'ri'rxT't'Xoi** ov TMrxccrxcA.Tsrio4.ij IS Nc*n*iici=:xx«, afe ©. 1 >x-. AT, W. Hwlft. : A^owc^t- 

’'I'ranMinlaaiort l»y ISolfea : an Ixix f.»fe)j.?at ion of A'ti n<larxit-*titals. 

Axsravxwvxo^a or TjO<*oMt>n v xe XSivcix-Nmcaa (Nox*felx-ICa»fc«»x'ri tTo«fex-f> <afc llotfl 
3doti*c*ia»lc*. Ijctfclwl, afe T- IS- W India : Tlxo l..ociomofei vx» MnioJc»*-l>ox. 

XtovA*. I*x*€'>'r<x<sM.Ax>icxo Hoc’jxfli'v » ir tiajcA'r ISxxn-Axw (I’icrfcox'ial tli-onyx, 

TrifoT-rnal M «?otiin*c>, xifc T- T. 11. AS. Woott : ASi-ifei.**!! CJofefeajar*^ flonitia- 

Ox^VMooxv Hvicns* >=1< lor ktv <afe T Oordon Wfer-c'iot, ti laatcow), afe T. 7 S. T>r. 

M. ti. AAai Ttcsr : »<xrno MoienfeitTc* AMi>«c*t>a of 'Wool as feiiry alfta'fe feiio 
7^*'«ax~t*r*- 

Jxynxoxt. iKMTTT'i'Cjr'rxoisJ or TSimoxts: jcxciia, afe T. 30. jV. AA. Ox*t>ncil*«*?- r »onxo 

>A]->y»Ticrafei«>tia of* T'lxxic* axal liornofe.t^ <7ont-f’t>l t4wifcolic*w. 

T KJCTix-Xfi 1 JASTinT'i-jc (Tjancaali irt- Mra*feion> (Joirifcly xx*ifeli ASIatrlc l>xu‘n AV*x:t,il« 

I4ooic*t.y7 <afc TV^c-lxnit^al Oolln^'t'i, ASlxtC’V..l>nrjj>, afe T-30- A. IVfnxiro: Ax*fc, 

'J'fxfcila A >ar*or'fition, and C 7oniinc*j-t:c*- 

Alox AX. tActfXXsrv oi'- TVT Kx>Xt *1 n x*: tOlxHfec't i-it's t4t»crfeion), at- .H. — — l>x-, .7. A>- 

TAax:*t*iM and 1 >x'- W*. {Sliaw : IMxalitSonxyti'tarc'onia of felxc* t Ivanra. — r*i-or. 

A. lx«»nf»ld anti l'*i-of- T*'. ^4l»axv : A««‘ lnc-itlc*ixc*»* in CJax*t.-i noma of tlxc* lAody 

t*f fell** irtjoms. — 1 >x . .1. Yoxin*? : TTit'r l*ft>*j?-n*>itis anti A'x't-afexxxrnfe t>f T..afe«* 

A*rfprnanc*y Ttt-Nivrnia. 

fcScM'xxc'i'v t »xr iXvi'.aM .tkTSxs t Ttsi^txx'ixia'ra < M anc^lit-atm* fTt'O-laonA <afc JVIan(5lxt*«ferx*>- 

I>x*. 14. AA. A*l*'lc«i-tl : IT*** j\inis of Itt*c*«nfe Ttaa**ai'ol» afe felxti J31xii*l»y 

1 xxMt.ife.ntA*. 

lixa'ri'rtt'rct >!.» «>*. JCtMt ixts x^kxim a5«i* iRxixr*t»x*x i .x>kixh xt*? fcScro’rx . am ix <'afe t-ix*o«vonoT- 
Kfatxinraxxt., tiortlon !4fex*«>t*t, ti laajx* » w>- — 'I'Itt* “datnrw Watrfe ” l-t^ofexire. 

t>>cvt>i<r> AT-n ix*r:xxMi'rv .lOMit.ni H« -irM rx> xf* C^r.on. STii* Willjaxxx It. I A ax’d y r 

4^ WKox'fe A''t>x*ci»»a. 

*S.'f >'■» No vxcNXfJEn 17- 

ISnx'rraM TVf vt'ox.taxxc'Ai. iStioxK-rv CT-rondon IVf t-*«»fcixx*r> (in AJofeanicral TleAxarfe- 

xriffit, ATnix''x»x-ait,y OoIIm*?-**), tit 7 1 a.m. l>x*. IS. ISamat* : ’I’Ha l^i-otTucfeion 

of V'aiTafcioTia In ci T»v lTt*afein*? fcixtx fiSA>ot*t-»H. 1 >r- W. It. I. 

CTtMilc : A Noxv .Sort>t« 7 »fca#*r*a. It. l^^anlaon : Tli«» Infe«-r 7 »x*atat;ion of felxa 

14f it*T*o«c*t>j>ics inniKt^B of felxa Oonitlmm in JVfxxxJ57t t»x.*Ctx jrttyr — ASiaa 
■iVtilctxii*.*!*! anrl "W. ASiid«iin : 'X'lxn A''im*xixs oanainit: CTamafeion l^aaf Atofe- —— 
ST. A*. 'W'^ilfeMlxix'c* : A Hfct^mpliylinTix Malta.xit of an Alfetxmax'ia. 

JlovAT. 1 MH'ri’TXTTioM €>v OiiiKAV ASxin’AiM, afe 3. — - l>r- W*. ti, ■W'liifetalct?*** : 
ISforfeli <Tt>nnfery A*ollx TVAtxhIcs (l->- 

IS»ex*rxMix Amsooi A-rxoM t ir CTxxxcivi la-ra (Aixnixal tltxnrrfil Mo*-*feini5> Oi't IAix'nxin«- 
liaxn>, afe 7- 

TM.«**rrim*rxc t>x»* ASxxxTxan F'ox7>»i>r,x*»xx.-;m (1 jancTaaiiir-a AAranoAi, .Tnniox' fiiaofcion> 
(afe Oollc^ii^tx of 'r»tc»lxnoToxxy, TVIanoIic^alHm'), afe T-— — A*. A- UnaHrll ; STAxx'inlca^o 
Ilolaa in STmall feii'oy ii-on Oa«feixx* 5 a- 

2HON7Jj 4 A^, NovRXkCxxlCTi' IW- 

iM-avx'rxT-rroM txx* Td roxcamictat, ACMoiimcRa (Or-ad iiafeoa* STavfcion — Ajontlon), afe 
0.3t>. O- it. ASaxnAxax : Axxfcoinafeio CTomlniafeion <.:JontT*ol of I«''nx*nac’€f«- 

lasrarmirroisr ox-* A ir-roivionj i-xc ISm-* ixsxRRXta (Oradnafeow* M;ac*fc»nfc> (afe Tjoniyli- 
A>ox*onjj:l* C5oll»*Kt*>- xife 7. — Cl. AC. Mpt*id : STc^x-v'o HTtiiilpcnoiife. 

Ajw«VT’rc7i'iOM or JbCi-Rc-'-rmt jax. ISM«>i 2 *cxcx£Xia (lMI«»x*ttey axxd NorfeVi ’W^aTt'a (I.^ivor- 

e r>«>l> Oont,r«> (in I..«i vor-yiool U nS x'«r-»it;.y>, afe 7. A*x*of. O. AC- sTolit>lt>« : 

omlxxiafeion. 

AjswmrtrTPK oi-* CjXixcMxa'rn.v (l.jt»**d.<t Art^a tTt»c*feion'> (Axinnal Af t»afeixx*^> (afe OT*t=«».fe 
■Nox*fcli t»i*n FIofec*l, Tjat-sda), afe 7- IS- — — Tlj. fcSfcanifortlx : 'A'txo C^oafeinj^ of 

C51xrrnlc3al IMTfinxxraofenr-iny^ A*x'octt*a«o»!t. 

iT^arriTPiTTiOM ox-* Axttc>mo»x 1 j« ACM«iTM*ci?xt» (Oiaajcfow Otsnfex-tO (afe Atoyal 
Tocilmicsal Collt-K-o, Clla.‘i^>xv>, afe 7-3f». — — T>r- E- O. ’Wadlo-w : TTlm OoTCxpaxTa- 
feiva Afarita of Atotttl axxtl 1 Xynanxomrfear- Toafeixn? fox* JVTofcox* 'VnlxioToa. 
AAB-aT>x»x»xiix TTRXcTrx.x-i: STooiktv (at IMxdland ATotol, ASratl fox-til, 7-30,- — AI. AS_ 

RoofeAi : lArifeiali Woola. 

HctT>x>X£xiarxKx.c> T’xcx.i'ixjXi: Mo«"'XK-rv (afe Alixdciorafiold 'I'aolxnical ati 

7-30. XT. It. nii afe : Tox^feilr AAofoofea. 

Ttovai-r XMaTXTXT'rifi or XSn.tTxaxx AaoMX-rKc:rx^p», at B.- — SsSlr* Arfelxnx- d'. Evaxxa ; 
'TAxa I^alaoe of TCnoason in fe-lio Xjiitrlxfe, of Xtcrcenfe XTxsooxiafcifenfeiona. 

J4ova.Xj Woomrrv or Axx.'tm, afe »- r>r'. F*. Xvldcl : ASiolofjry and Atofx-ijtorafeion 

(CJaxxtiox* T-rOofenroRA CII.>, 

OnKM-iOA Cj lMxxc.-T£rr». V CJx-tT», afe. R. X**. E. Haxnm* ; Tlxo At<M>anfe Viaife to 

AxnaT*i oa- 

lAova*. Ci«:oo»i.Amir5.Ai.j St^oxwrrv (afe .^Colian AXaU>, afe «. SO. — — IVltaa O. Oafeoxx- 
'nxowpRon and IMTisa E. 'W. tsracdxxex* : Ttacsient Vfox'lc on felxn A*x*ol>lasarx of 
X..>aKe Moaria. 

F", NovK&CBan 20- 

Xtovai. iTTxrrx'rtTX’xoM or Okkax* XSn.X'i'A.rasr, afe S.IC, Sir 'W’illiaxxx XArxMnr ; 

XAianxonda <1.>- 

XtovAx. S'X’aTxaTTxoAXj SooTKTnr (afe Xtoyal Soctafey of Arfea>, afe S-IS. A- W. 

FTlxix : 'Plxe ISTafeional Jnooxna (Inacxjjrxix'al X*'x*aai<Aenfelat Ad<lr«»aa>. 

JSSooXjOtxtoA fe. Bcjoixcttv or X..oiw*>oi», afe S.SO, d. Xt. Norman : 7'lx« Sonfelx 

A-xnarioaxi Ot»ax-acsid F*xt^fcaa of fexxa EnlxfEimlly t^xrraaalmonina*. wAtJT a 

Xfeovlaion of felxe Oonna iS<Km»ai»Z»i*Mar X-tao^rxi^da. Elaanox* 3M- XArown : On 

a Now tdxiooioa of Af ioarocofeylo ffojtn JF7s4sr«/ZtMi osJofr-odoaAaa. 



Toe 
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M- CJ<»t.ti 5 «>« I^Ttn iKoolof^ic^l ft4orsl«sfcy 'h t>io» iso 'bike' 

, 3 02T, J>k'. O, Ij. Ho«l«*t«r5f and AV. V- ii'lo'wm* r Tike 

l*ax*lrv Itf edtiMa 07-ci.*t7^«'d<»oa»i£<s «okA««T-?>£/, and it.« Idenfciby wiblx <1. < A/-£<7rx»lltjy«Jtr‘«c> 

i.. l'*z'or. W, J. Tlalcin and JMTax'ion A. JETaimiltiort : Koti^kJS on a 

zmt-.ni'ik.tly cwcnxrr'-ljk#^ Alknormality in "fclie l^loineKblc P’owl, af>tt»oc;Lait>ed. •witrlk 
Knlat*-^*^ 14nx>x>ajr*e£kal 01an«l«. — W. ICew ; On -blxe IBxd^ox’xni.l B'eabojpcsn of 
tilie 1 kevelofjmenfc of blxe X*>*«MdoMooi’'j>i«>ne« ; 'wit.lk Ol>ae*-vat4€>n» on blie- 
lCc*dy«i« and J^Jo-fceK on bike linmat>nT*ci F*oema. — -Oldtleld Tltomaa r On 
S4acnTXial» fT'orn tl»e KLaolco- Veld, SS. W. Aft*i<ia., olkbainezl dnrlxit*' C:;»r>t-ain 
Mlioi'briil^e'a Ji-ilt-.l* J’ex'C'y SSladen an«l KattVax-mTi MTnaetim jxo<lit>ioxk. 

1 N’MTiTro'rJoT* <*»!' c;5tn-ti- Kr^tj ii>kKEnM, afc O. 'W'. K. l.>al l>y : MLecdtanioal 

<»T lilT'lbialii, .1 trnl-Hfce«*lK. 

1 j^a'i'i-rtTi'-roisr € »e 11 aA-ri-Nfo a-^^o V xcMmi^ATiNtx ICnoxn iceiiiH < AaMOoiatea* and 

<J-radnatn-a’ Jlr-arfC;!!, ManolieMbfsr- aritj 1 XiMfci'jcsO (ab iVfanoli.eHt.ei->, at. T. 

>V. tii'k'UfJC : l>ryinK- 

H-o-y-AT- r*n» »'i’<>c»it.AJ*nxo »«»oi«:'rv- <>«.- CimcA-x* Unr-rAiis, jtt. T. J. H. lailliam t 

Tlio Wj»ii'il. of* Jitfkant.y in Nabiix-o and Arb. 

Iivwi'X'TTTTixjT^ *»*.' A tT-i'Oivi« •*1111-1=' J 1 w Kfciiw (Oovoiiti'y CS ra<lii«.beH' ATo«tbin};r> 

tab Hr-OJidKat/o Otife, Cio’V'^t»nbi'y), ab T. 1 .*1. 1 j. H. l>a>Abi'ey : Anbomoiiile 

I fT-alct^H. 

1 jMH-rT-i'iJ-i’iOM oe AUToMom J-3C ISbvc .'i C'W'ol v*^i'liann*toTi t7otitr-**> <ab 

E rijijrlT»e**»-lnj*- OIiiH, Wol'ec'ii-lianiiiboiO, at. *7. HO. - 1 >t . IS. O, "Wadlo-w : Tlie 

< -omiiai'Ji-t.i v«' Aloriba <»!’ Iboad and 1 1 v nanic*ni€it.<.*T' Te'MbitiK foi- Jifobor* 
N'oliioleK. 

fcilfi tmiT-iKOO -M KTAi-i-imoic-Ai - AH«x»oxATri€ >-M (i* t. lt*K "Wesib fr^bi-eof-, Mlieffii'ld), 
ab T-SO. >1. linll anrl T^. .TolitiHon : TJit* 'W'eldinj^ of fcit.ainl<*!SH, iVf aboi'ia.lH. 

Tbo-V'Ai- ATsr-mr-fcOT'oi-otsK'Ai- r-ri-c. at. H.SO. - A. I>*. Ai-ninbr-itnis^ ; Itof-iorb 

*»ii ICxoavat.ioiiH in tlio l*in Ill<»le Ca-v'c*, t’koHa-well, ari<l bl»«» lt«-o<*nb Ilin- 
oo'k eoy of an of a uVlanUed llnrrutn 


TV ICJS>J>C^ K '<1 > A. 'ir' ^ JST* j-v KTVtnicn U1 . 

HoVAO IVf ICO-K* *JK.C •»,»>oxt:Ai- S • »CJ I ici' V , lib /">- 1 >1 - l'\ .J . W. ’Wtiinfile: On l-ln* 

A-HHooiat ion of btie llmt'iial \'ai'iat.i«>n of l^obenbiMTl <.3ra«iient, in 

f='ino W'oabliei- "vi'iblr blio I'lfnit a >n oT Tl»nn<i«‘i-Ht.oi-m« ov'or blio tiloiie. 

N- 1C. .lolinaon : A bin oi-»j»iie.T-io Oho lllat-iona niiown liv blio M ioriilia.T'o- 

f^i-apili. — Jl. .JarntiKon : t'^n biie Alofin l^laxirnttm lba.tn falliiiv^ in a Time t. 
XCiKocKiiitn Hoi'ifc-'rv (at. Itoyal Wo<'it*ty>, at. f#. 1 /i. - 1 »i-. 1<\ t b M. Woliiller: 

X=-ii^oni<-al Itefoi'in of bln* llonHt* <»r 1-.orilH. 

<13koi-« »<»ioAi- WooTK-rv oi'' IjONOoiM, tib r#.UO. - X\ ti- t-Sliobton : Tim <^«*olOiJ;y <»f 

blm Oc*iinbr 5 - fU'onrid K.«»nll'woT-bli ( WiH'-vvioUHliii-e). 1>»'. Mlanloy S-4intt.l» 

and JTof. 14. ll. lb<*ynol<lH : Tln^ C'ai-lH niifer-oiiH H«*ol.ion ab CSabt-ylir-oiiK, 
near- Hr-iHbol, 

N"!*: woxiMKur MijcoK-x-v i-idt thk Mti-ov c»i-' -titk JH iHi'ottv «-»*<’ ISis;4»tjsisxi:mNf i Aissn 
Tier'll i>n *i.cH I -v (Annual Oeneral IVt **«*t.inK > (ftb Ir-itn and Mboel lnHbib«»be>, 

at. K. VVyndtiani XXnlirn* : 14t.a biHbiea I H»Ht.«»i'y of t.ln* Iron 'ITade, 

A.x». 1*7 IT -lT6f*, 

lawB-x-i-m-i'Xow «»*-' Ciivii- JCts-oTiMicemH Ci4bn«lenb»' ’MiiebiiiK). — Jl. O. 

OcaiHixiH : A*idx'eHH. 

iKMTX-rxT'rK »Tr o*** '-X'meAi. Kn* iixiicwna (Te«-H-Mi<i<* Hnb»-Oexi br-e> (ab OIe-\'-e- 

land 'J'‘«»c;l»nieal Ixinblbn t.f *, JVl i<ldl<*Ht.>r-<itiKl*>^ T. <"■. W. t^alb ; Addi-«‘»H. 

A*,CJl-T*i3a*TB*X'M' JSxa-tiKT'V (J Ti C Jli e ti HH bx'y r..«*r-t.njvi Tli4»abx-e, Univei'aiby of 

CllaH^^ow), ab T.HO. F*i*of- ,J. Ibi'inl : Tire CJlmniic-al Inbex'eab of Ji:Ha«*nbiaI 

<^Hn : bioxno IbeHoax'eli JflicjM-si-mni-c-H. 

JiiT«.Tmi.;v Txcxc'X'inje: Wootict-v (»it. < aJdf«*Howa' (%-'ntT'a1 <'*Jnl>, J5ni'nl**y>, ab 
W. l'^exriiinKt.<*bi : I ira 'w-in^ ax»d M’w-isi-itiit- 
jakanssTV- <>!*■ C7X¥ic»ii«.'An lis'X>iL7.%i'X'Jrt v (>;«• w«jaMble-niK>n-*'I>-ne ft4«‘ebion> (ab Ar-in- 

Hbi'^ixiK' ab T. UO. IS. Hill : 1 rri i*x-eHHioriM of Honn* (Janadtan and 

Atnez-ioaxi InrlnabnieH. 

I NH'i'i'rt''X-roi>r 4 >i<' i-mo-rmoAi. JiliM* ii n j.; !•:«>-} (Sli»*ffiel<l Mn L»-riei»bT*<*> (ab Jboyal 

Viofcor-ial IJobe], 141ieilleld>. at. T.HO. VV'. T>. tSlieer*H : XCli'ebx'ic Ti-axtiH i?. 

JVfot-OJ- Unaejs, 

.l-to-VAj. JVlir-mtHOomrjAi- Wool xctv, ab T.H«». UVTJhh Jv.ablileon AT- ('ar>tA>t- : 

Ovnl*-! T XkVelojxtnenb axnJ AloioHiM in xainoT'. 111'. W. If. Tan 

*>4*»ber.M r Tx'ijjixil and r*illai' AT ir-x'OHc-o|.»eH. 

TtoY-Ai. tei^M-rxe-t'v oi*' Aa-ra, at. «. Wn- tSei'ald -Hellltonae - Wtxfeby in J^aeborieH. 

fcJ« kx-ti-n’v (ab U’nivoT'Hity Ool !€»«<*>, ab K. — ■ W. <5. Itolker-bH t Tamil 
XTo-v'er-ixH in blm F'ollc Wbox-iefc* of bln* lal.e JSrab*'*Ha (Siinbi'i, Al.l-'.l-.W. 
iCx-jerrm.oex.Ai 'IS n-H' aixt> l>xcT*<>Hii-oxrH’ Txar-iim*' -tx- W<j«’iie'rv (a.t. I'll* »x*bl»am jrboxi 

X*oly bee > 1 X 1 X 0 InKbibnbe>, ab tt. 1 A. W. I’Meltl r XT»*Hidexibial A«ldi-eKH. 

JR.O-VAX. A laxmxr At;i'rn:-AX- fciooiK-X'V (Vo«.>vil f>x'anc:ti>. A. .1. Ox-oft. r Wt.eol 

Wor-lxM- 

Tff 1’, IS7 (jvamux*:m. lia. 

ICovAo Isxai'/TTTrrxriM ox*- (Sxhcat liK.TTAXN, ab /i.lii. Hr- iC. J >. yv«lnan : T>m 

Af ocsl»ani»n» of blie >Siei-v'e« (l->- 

iKiHTXTnTioie oe Oxv'it- EJisrxJTsrjeiiEa (IJirmiriKtiam and I liHbriob AM«ooiabion> 

(xkb C-Tmxxxliex- of OoniTneme, JXiT-xniii^liaxxxX ab Ci. Jb. (J, AToon ; AJobew on a 

Sbox'ixi W'abei* I*tixfxi.*lnx? J*lanb- 

rjMM x'x-rxjrrxoi* oe XCj.,»cni’«.ic;Ai- ESiMriTieiexcna (Joinbly -wlblx UribiHlx Inabibiibe of 

l-ttnliolofryX xxb <>. H. O- II. Wxkx-afielil r Ttxe Eleebrrcal JHItiniiixnenb of 

JK-lbay Ai»i>nrabxi«- 

rto-VAi. AieitoX'fAtJ'm'jAx:- Wooxic-r-v (ab iboyxtl fciooleby of Ax“bH>, ab e. ?iO. 

Aliictox' T. AC. JRarlow : Wei*r>4b xxf Aix'crafl.. 

i X'TJS'mrtrnoJW oe fci-smiTcrmn.At- iCM<»xi>iisi!:xxM, ab 0.»0. ICecserfb lxni>x-ov«ixi«nbH 

in bUe Mbrenf?bi« and Oon»bx*xxe bl ve Value of i*ox'blaTi<J CJeinenb- 
O.Ji.CJ. «<>c7xarr-v ix-***, Oo»>i«'rac7CJ'rx'v'je Ilm.-m l'::m!tfTM.r>x- amx> Haotax. Tn-xamKua 
(Annual Aaonbin«:> (ab S^aHexc ilatJ, Wbx-and>, ab 8. — l>r- Alarlo feSbofaia : 
f>xkbf«.ila from 10,000 ilirbli Oonbx-ol Oaaea (l*xreaidenblal AddmaHi, 

Af iBi*Tr'o-Ij«<iAX. fc*<a;ia'r’ir (ab 5 '1 Olxandoa Wbreeb, ’W.>, ab 8.30. —'E>x". Tv- A- 

'Weablio’rly ; dtavenilo I*»ye-l*olo* 3 rie I Xeliminenoiea blielz* Ox-ig:in and 

Tneabmen b. 

NovKTvrnJKn, 33. 

Axta-tomica*- Wfa-xiBTe oe OtcaeA'x* iTn.T'rAiitf a-mo 3n.xcx-A£rxv (Anxmat Afeoblnf?:) 

(in Anaboxny JOo jiaebmen b, Oolle#jre>, ab 3. J. ii. Arulliaaxx : 

Ooinx>leb r‘> A oh e nee of Clo3rj>xx» Oalloanxn Ixx iintnan Hx-aln. JE^xrof, O. J- 

T*abt<kn r TTie ATwolxaniam iirvolved In bhe Terslixiio-ue* of ITIx*ri TUbbox-anoxks- 

Hr. A- 1*. Anj^ile-fcon : An Kscajcnole of blxe Al- Oorvlc:o-*3tM»bo-lmm«x*aJl« 

(Ox^nTior-V (J. H. (T. Walxaley s A ivobo on blxe Ax'clti'beobiam of bfxe IHmn. 

' — Hr. lEt. .T. dlaxlst^ne c Tin* Or-iftrlji of bfxe Vena AisynuroH Hr- V. JC- 

JATefirtxa : Tlie A'nrncbion of blm Oarbila^a of Sanborini. Tl>r- 1?*- VT. H.. 

iAnanatliell t HiabolOery^ of blie Oonaria of an JFiemxaialxrodJbe 1***5- Hjt- 

XT, atf- AJiair r iCobe on Wxtlxinaarlllat-y T-ynniIx Oianda. 
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fto-vAjL. WocrxxrrY oxf AtxcoKoxriXfea <1>iaaaaa In OKildxren Sectfion>» at A. — X>r. 
XX. AC. Al. ACaolcay ; ATnbribional Anaxmia in TnC^noy. 

Hw-vaiOAb, Wooxemr (ab Inxiiorfal Oolleg:a of Woionce>, ab a Hr. (i, Tamnle i 

Ttxe JPlxyaicsaJ Int^rfxx-ebabion of Waea ACacstiantoa. A. AAon3c>xox.iae : T'lxa 

BSlSeob of WtxjioxHtnxj^oaad Afaf^nebio ii'lalcia on Hlelecbrio XvOBaea and 

IBleebrio Hmalcdown SbreixKtli.. ^A, OanrxpXieU i A ICew Hobrsnbio-nrxebor fjf 

Xvaraon Tyras- X»x^f. JBS- F*. IXerrovxix and Hrof. 10- Wllaon : i**eT*m- 

xna^i^^nebic: l«*erric5 Oxride. T>eTxionHbrabion >>y Xt. Hi. >Itixni»fxx?«''y of 

JECmulaxona alio'wTn^ Oliroxnabics iCtfeoba. 
inaT-XTiJ-noja tie JSmco-mxc^AX- iC*«JcamKan« (Xvoxxdon Wbndenba' f4r*obfon>, ab 

O.T7»- Tvb-»(3ol- H. IT. H. iCvanK : t4c*nx-ol:i lif^tiba and btiotr AorilloabioxiH. 

InBirx-rtTmowr ox«’ ifli-KO'm.xoAi. JrantimKiaaa CA(ort.li-'Wn«bex-n C3«ni.re> (joinbly 

'vribli AfandxeHbor AHHOofablon of iCnn'InoerH> (ab Al anoHeabex'X ab T, 

IT. liroolcH : Kleebx-io Ti'acbion on ITallwaya. 

WMa-i* or Woci-rx- Ann I«.»>n amsi W-x'ikkx- 1 ims'X'IT' o-ria (ab IToyal Torslinioal Colle>?e, 
<ilaH(=:o'w>, ab T. — Tcimlilad ami Allbeliell : Hax-bnianxi Hlj>lrtil TSx'ieka. 
jr msrxfin. Ixoim-rTj-rroxa <_»xr ]Cxsroxr«aan-H, a.b 7. — O. I*'- AIor>i*e : A Wnrv'ey of 
Oixdnxiiiin. 

At ANOXXKHi'KK. Ahhooi Ai'Toi« oi=- FJ-'MoxisriciflirH (ab T€nj^ineej'»’ 01 n>>, A 1 ane,lieHbeT*>, 
ab 7 . J f>. IT. IJroolirt: JSloobric: ''Iraobion on llail-wayH. 

H A'l* U H I>A Y , JN o-v-KiwaKi*. 34. 

Ito-VAX- 1 T'SH-riTiTT-Toxx <tv < J ixriAT IJixn'Ar-M, iib 3- Hr. W. 1 1. Wlnbtalier : Noi-Lli 

tJonntx-y I'olW AI tiHiii (1 1.>. 


V»«.T8t_lC &.•£<: THRMCS. { 

/•'/7/ Ovt J", Nov-i-iMikBia lO. Y 

0« »x-i.jco»c, ab 3. — - r*r«»r- A.. It. J-ini::; : C*onbrilnibir»iiH tvi blio Wiatoi-y 

of Wbarol* and it.H Tx-an.-tformat ion I'rodxmtH < WbrxM*, t-fe i J<1 Al*«nr>fial 
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A t:o 21iiliJila.n€l R«s^trv«5S« 

OC>NTROVJERS"5r of boxxio ixi.omon.1i iix f>lxo 
— H.lB'fcoiTy' of j>irosorvaf>ion in Sonliti -A-ibHLosb 

ha>a lioon i7a.^n^ in in1>orostiocl oiroloa Andl in 
2 >TOss o1^ -trlio XJnion. Tlio JxeaciB of -fcwo of tjlxo 

clo]pa,irtmont>s -felxo UNdiniHi/Oir of Oonora.1 

JKlomji, «tncl t>hio IMinistor of X^andB;, JVIx*. <3rirol>loir 

lx a VO doorooci -that txvo of tlxo throo gamo rosorvos 
in 2S\xluland must Ixo Ixlottod out and tixoiir ^amo 
oxctoiminatod. Ono of tho tluroatonod x-osofvos i» 
of partioulai: ixxtorost, in that it Jiarhoui-B tho laet 
dxvindlinpf Tomnant of the* sou thorn raoo of tho 
yrhito rhiixoooros, tho lar^oat of land animals xxoxt 
to tho olophant- 

'IITavo oonsidorations soom to havo woighod -with 
tho miixistors who havo roaohod this fatofxxl dooision. 
Xn gonoral, gamo i-osorvos aro unpojxulair with tho 
farxxxors in thoir noi|^hhoux*hood, sinoo thojr rostriot 
xvhat has long hoon rogardod as a logitimato souroo 
of sj>OT*t and of food su^jily. Tho thro-wing oj>on 
of a roHorvo is thoroforo an oasjr stojx to jiolitioal 
popularity'. A moir& spooifio ploa is that sxixoo hig 
gaino nndouhtodly' carrios xxagana, domostio stoolc 
I'uns a sorious risk, of infootion from this souroo 
through tho agoncy of tsotso flios. XJpon this 
prom iso is fouixdod tho csonolusion that tho only 
nxothod of frooing stoolc from nagaxxa infootion is 
tlxo total o^ctorminatioxx of hig ganxo throixgho-nt 
tho aroa. This polioy has loxxg hoon favourod hy 
Ooixoral XCoxnp, and his prosoixt dooision is coxx- 
sistont w-ith his firm opiixion. 

It has still to ho shown, lioxvovor, that tho jxolioy 
of oxetormination is noodful or ovon dosirahlo from 
tho stoolc- hrood OX' point of viow^. Xndood, many 
oompotont ohsorvors hold that oxctoimxination of 
hig gamo hxxt aggravatos tho tro-uhlo so far as 
doxnostic animals aro conoomod. Xn tho fi.x*st 
plaoe, it is inxpossihlo to hring ahoxit tho total oac- 
tormination of all -wild carriors of nagaxxa, "whioh 
tho policy doxnands if it is to ho oflPoctivo ; in 
tho socond placo, it is holiovod that tho sogroga- 
tion of gamo in rosorvoe tonds to hoop tho tsotso 
fly rostriot€»d to dofiixito aroas ; in tho third placo, 
€xs w^as rooontly poin-feod out in an axrticlo in tho 
JT owrvtxMZ € 9 f th^ JSoGi&M-j/ for 

J^€Mwnxt. of oxeporionoo has shown that 

tho slaughter ocf hig gamo has causod tho tsotso 
to zango farthoxr into nowr torritonos, and has not 
suoooodod, and cannot suooood, in rodneihg tho 
nuxnhors of tsotso. On tho othor' hand,, satis- 
f aotory and unoh jootionahlo mofhods sof oirtirpating 
tho tsotso jSly and rochxcing tho h^tisdanoo of nagaxxa 
in doxnostio stexoh aro Jenowh, .an hjaa hoon shown 
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\yy oeijrzried o%a.t> Ixx Rl».o<J.<e 0 i«i^, 

w'Horo ti^o . -^uAla. , *t>lao ’win.^ox* t;JbLe .SCoo^pecr ixi. 


'tootee fly> l3t«4& l^eexi. ci.t>tva>ols:edL. 

Ii3i vioW of t^fioso f etofis, t/lno dooision. -fco oaciioirixkiria.t>o 
'fclio iaoL "fclio Zxxlulfinxci xTesor^os ci»x’;poa>x’)s 'fco l>o 


2!!kCixj9eiX3CKi.^ foUowiB, 
of 


:px*em.ebt>iijro. IP*oirtnxixa,t>€>ly , t^lxo docroo of “fclio M!iixisfox*s 
of we\^^]rlo%xjtt^x*o etxxcf of X^etacids aroqixir^s oxxdox*soTnLexx't> 
y>y ]P€0!rlia,«xoni; etn.ci l>y tiKo INTckfetl fibdrri.iriLieito4ab'fciork 
Ijoforo i’fc ctSLXX 1 >&goxxx& offeo-fcivo. THo Tr.Ga&fi&&jry 
dol^sty JxxteT vexi X>ir. fl^onetirdl Oill^ fixes X>iresofojr of 
t>lxo Soixfli .^Lfx*ioeLri. in. Oclj^o To-wxx, ctxx 

op* 5 poirfciJ.xxitry' of voioixx^ in. fixo C7e*j:>e a. sfrong 

and iroasonod jxirofeaf a^ainsf flxo al>olifion of fixes 
sanofnax*ios, and a leading ax'fiole in fixe same 
Jonxnal, enj>j>orfing Ixis viox^rs, slxo^vs Ixow greaf 
jxride is falxon in fixe xxniqne herifage wlxiclx Sotxflx 
.Afrioa irefains in Ixor "wild animals, and Ixoiw noedfxxl 
for Her o"wn oredif in fixe eyes of a UN af nr e- loving 
-world is fixe jxreservafion of fHe remnanf of a fanna 
-wlxielx Ixas already snffered nxnclx af fixe Hands of 
civilised man. 

THe oonfroversy sfill ooxxtinnes. We can oxxly 
Ho]|>e fHaf Hy expressing fHe enligHfened "will of fHo 
people if -will snoceed in fnrning aside fHe daxxger 
wHioH fHreafens fHe 2-ulixland reserves. 

IRHodesiain IMtan. 

J3r‘Ct'£^Ii. (^N ct,t'tM.r€MZ JE£ 'i&tor'y) ^ JEthodLc^i^x^vh 

J^cLTh u4.<s^€>dtxt€iclr . By ^W'illianx 

Plane Pycraff , O-. £111 iof SnxifH, !IVlacleod "Yearsley, 
jr. THomfon Oarfer, Beginald A. SmifH, 

A. Tindell Hop-wood, BorofHea IVf. A. Bafe, 
and W. B- Sxvinfon, WifH an Xnfrodncfion 

Hy X>r. XT. A. BafHer, Pp. xiii -+- 7 H -i- S plafes. 

(ILondon : BrifisH IVXnsenm (Nafxxral Hisfory), 

1D2B.) erf. 

T XIIE oeS-cial accoxxnf of fHe IXHodesian sknll Has 
novr Heen pnHlisHed, and if xvill doxiHfless He 
read "wifH inferesf Hy anflrropologisfe all over fHe 
-world. In His infrodncfion, XI>r- P. A. BafHer, nnfil 
lafely Head of fHe geological deparfmenf of fHe 
Haf nr al Blsfory IMCnsennx af SonfH ICensingfon, 
reviews fHe sontewHaf confradicfory records of fHe 
Hnding of fHe sXcinll in 102X, and fHinHs fHaf fHe 
evidence sHows fHaf, -wHen if was fonnd, fHe enfire 
sHelefCMQi -was -wifH if, covered Hy a sfalagmific 
deposlf ; Hnf fHs^f fHe greafer parf of fHe sHelef on Has 
since Ixeen desfroyed, and fHaf now if is qnife nn- 
oerf ain wHef Her any, and, if any, wXdcH of fHe Hnxnan 
Hones preserved, Helonged fo fixe sHnll. €Hnce parfs 
of af leasf fHree individnsXs are said fo Have Heen 
f ormd, f His is a mosf nnporf anf admdsaion . 

A description of fHe slcnXl and ofHer Hnman 

iaU(>8i^, V 


from BroHen BDIll, Hy IVfr. Pyorauff , Assisfanf 
X>eparfmenf of \2#ool<igy af fHe 
, and is greaf ly Helped Hy a series 
plafes sHow'ing Heanfifnl pHofograpHs of fHe 
slciill from five poinfs of viewr, as "well as of some 
of fHe of Her Hones. THese proHaHly are Hy far 
fHe nxosf valnaHle parf of fHe w-Hole puHllcafion, 
and "wonld Have Heen more valnaHle sfill Had fHey 
Heen fxill size ixxsfesd of approximafely flxree- 
qnarfers- Xf fHis "were impracficaHle, a scale, 
pHof ograpHed Heside f Hem , "wonld Have sHo-wn 
fHe reader "wHaf He sHonld nndersfand Hy * approxi- 
nxafe.* 

To a craniologisf if is clear fHaf, IxeforS if veas 
pHofograpHed, fHc slcnll -was carefnlly orienfafed 
on fHe Prankfnrf plane, fHongH fHis is nof jpbafed : 
and if will He nof iced fHaf in faking fHe yxorma 
verfioalis fHe verfex w-as filfed a liffle fo fl^o leff. 
THese, How-ever, are comparaf ively frivial crifloisms 
of some very fixxe and arfisfic reprodnefions. 

Mir. Pycraff’‘s descripfion is painsfakiixg an<l 
dircefs affen-fcion fo nxany poinfs "wHicH oflxorwiso 
migHf He missed. Xf is well fHaf fHe M.nsenTxi 
anfHorifies sHoxtld Have songHf fHe Help of a mem Her 
of fHeir zoological sfafi, Hecaxxso Ho is a Hie fo nxakc 
nxany nsefxxl comparisons wifH fHe skxxlls of anfHro- 
poids, and His opinion fHaf fHe PHodesian skxxll 
is definifely Hnm an is valnaHle. 

Af fHe sanxe fime, in giving Mr. Pycraff fHe sol<* 
responsiHilify for "w-rifiirg an official aoconnf of t.Hi» 
inxporfanf slcnll, an acconnf "wHicH may really 
Helpfnl fo anafomisfs and pHysical anfHropologist*-! 
in of Her lands "wHo Have no opporf ixnify of cHeckirif^ 
if "witH fHe renxains, "we cannof Help fHixxlcixxg fH4it> 
fHe anfHorifies Have pnf Hinx in a rafHer false 
posifion, fHrongH no fanlf of His own. 

IN*o one wHo Has nof w-orked in a disseefing room, 
as -well as in a nxnsenm, can l>e expeofed fo under- 
sfand Ho-w largely fHe sknll and Hones are nxonlded 
Hy fHe nxnscles, ligamenfs, and nervons sfmofnres 
in relafion "wifH fHem ; and -(bHongH if is frne fHat^ 
Idr. X*ycraff "wrifes familiarly aHonf fHe senxispinalis 
oapifis and fHe reef ns oapifis posfions nxajor, Hi» 
deduefions fronx fHenx are nnoonvincing to 

an anafomisf, especially since He fails fo nofiee 
fHe infinence w-HioH Hnge nxnscles like fHe frapezios 
and sfemooleido nxasfoid Have exerfed. 

On p- *7 "we are fold fHaf fHe foramen spinosLim 
is nof presenf,** Hnf on p- 27 we find fHe spHenoid 
Heing prodneed Heyond and HeHind fHe fdramexx 
ovale info fHe nsnal onfsf anding f oramen spinoeitrixi . 
Owing fo fHe pcxnderons sfyle wHipH is need, if^is 
offen di£&cnif fo ^ know . "wHaf fHe anfHer really 
n^eans ; for eacamptej. He feUs ns fHaf 
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^ 3 nE*ifo«rni.ii» i» of l>lm^ o3r3r£paato^Boi7$i.^id 'fcyp*©,** feTrfc 
'fcJbie^ ^3^0. ^i»eort^t>loxi -wHioli. f ^llowa f fibil t>o 1a:»ei^«> ^ 

oiera^ t>fcto Joisb^sbl ox>exxing: l^sffcs »» 4S«Ll>TMkaa.l 

foeeeir o3r, xxo-fc, t>lae w-Hote dLei»orl]p*^<:m is 

so locbdoci zrsLZol^r osod -toolixxioebl t>«»jra»^s ^ Sbin^d 

-buur^id sont>e»noos arl>oo1> unossoxxt^ia.! f^IncLt; it> 

TwrOTild l>o <iiffi.colt> fox- abxiL ox-dinctz^ a.xi.^lrxropolo^S't 
-t>o ^xs.s;p 'woro it> xiot^ fox tlio o^coollesjaL-b ]plxot>o|pra>X>l:i.s. 

,AJll -fcHis xxo doofc'fc wotald 1 >ooti. j>oin.-bod oo-fc 

AXLci jf^o.'fc xdg]3.i> Hcbd JMCx. X^yorafti l>ooii. ^xaJX'fcod -fcli© 
Ixolp of a oolloa^vto i:;xaiii.o€i 130 Ixoixian anatiomy ; 
xiox sfioxilci Tvo oxxi]p]:iasise> 'fclioirxi. hoxo woro ii> no-fc 
'bHa't we» aro doalin.|^ wi-fclx tvho official aocooxnti of oox 
a:i.a1>io]:i.al ¥ic\\isdaio, "w^hicht will I 3 © acc;©;pt^c»cl l>y oox 
oolloa^oos al>xoacl as 1:.H© l>©s‘fc t^liat; IBxi-fcisli axi.t>lxro> 
jpology can do. I-fc naost^ clearly l>c ondcrstooci 
t>liati for t.l:iis cl©scrii>*fcioriL of Rhodesian in an, 'with 
tihe exception of the endocranial casts, Rritish 
anatomists can claim no praise or share any hlanae. 

Then, a^ain, in considering the afiinities of the 
shnll, IVIr. Ty craft adn:iits, as every physical an thro- 
poloj^ist who has seen it adnxits, its close liheness 
to the I^eanderthal ^ronp, yot he seldom com- 
pares it carefully with other shnlls of this series, 
hnt nsnally w'ith Rantn, -A^xxstralian , and modem 
ICni^lish shxills ; and this, we cannot help feeling, 
is a regrettable on^ission. 

When 'we come to the description of the axial 
and appendicular skeletons, we find M^r. Tycraft 
TTiore in need of expert help than ever. IITirst he 
produces a sacrum w^hich he says he is justified 
in regarding as a part of the skeleton w'hich fur- 
xxished the skull, l>eoaxiso “ its salient featxxres agree 
<*oinpletely with the evidence furnished hy the hip 
girdle and limh.” We nxay take it, therefore, that 
he sees xxothing in it, as a sacjrum, to associate it 
directly w-ith the skull : certainly an axiatoxnist 
Avould he surprised to learn that the weight of so 
xnassive a skull was transmitted to the pelvis hy 
so slight a hone. 

It is in the os ixxnominatum , however, that jMr. 
I*yoraft seems to have made his saddest nxistake, 
because upon it he hases such extraordinary con- 
clusions. Re says that the portion of it upon 
which he has to W'ork includes the aoetahulum. 
a-xxd the greater part of the » great sciatic notch. 
Olearly this implies that he thinks that the greater 
part of the aoetahulum is thea^, and that cilter he 
lias reeonstmertied the small amount of the cavity 
which* according to him, is missing, Rhodesian 
man must have had a hip socket .which truly 
feaarfully and vrondcarfully made. Then, wiRi 
deductive reasoning, of a Bheriook Rdlmes* he 
I»oints out t^bat with such an etetvaordinary aoeta'- 
»ro.-''aK>^.-vp«.. lassi, ■ ■ 


huluna, the patient must have had an extraordinary 
gait, ape-like gait, with which he shuffied along, 
his thighs ahduoted and externally rotated, and 
his knees flexed. 

Thus Mr. Ryoraft leads xxs, step hy step, to his 
culminating point, where he propoeeii a new" genus, 
to he called. for Rhodesian man j 

and this he tells those of xxs vrho are less well versed , 
in the classics than he, means * stooping man.* 

It seems that the 'whole of this rathei^ dramatic 
climax would never have heen reached had not 
2Mr. Rycraft made rather a serious xnistake in his 
osteology. The fragment of the os innominatum 
'whioh he figures would serve q^uite well for that 
of a xnodem nxan if oxxly he csould realise that, 
izxstead of having nearly the 'whole of the aoetahulum. 
present, there is ordy a sxnall segment of the Upper 
part of it ; a segment -which gives us xxo reason to 
helieve that the rest of the cavity -was not peirfeotly 
nojTxnal in position and shape. There is therefore 
no reason for saying that the owner stooped, and 
the xxaxxxe instead of heing a lahel, 

hecoxxxes a lihel. 

One is glad that the w-riter tells us that -when 
the pel vis is orientated as in life "with the hody 
erect, thc^ antex-ior ixxferior spine of the iliuxn is 
over the middle of the upper segxnent of the horse- 
shoe-shaped ace tabular border.** I^o first year’s 
anatomy student would xnake such a blunder, and 
MEr. Ryoraft would be xxxore than astoxxished if he 
could see the effect of such an orientation on a 
living body trying to stand xxpright. One is glad, 
because it is a touch of local colour W'hich enables 
us -to see the pel-vis -with his eyes and, seeing, to 
understand -what a curious mental picture of the 
huxnan foimx he must have. 

jEven if MLr. Ryoraft oouki show- that his anatomy 
is irreproachable, his obsexwation accurate, and 
his judgxnent sound, -we still would subxnit that 
he has not justified the harsh sentence w'hich he 
has passed upon JFIcym<» Is this 

poor man to be branded as 'for all 

time because his head w-as found in the same cave 
as some linxb bones w-hich may or may not have 
belonged to hizn, and W'hich Mir. Ryoraft thinks 
have stooping -bendencic^s ?' The creator of this 
ne-w genus thiriks that he is justified becaxxse, 

he says, ** when the outstandi3cig features of these 
several paxts are critically studied it will be found 
that they display a reciprocal inter-relationship so 
intimate that any attempt to dissociate the skull 
from the rexioiaining parts of the skeleton must do 
violence to all ordinal^ mleiG^ of evidence axxd 
inf erenoe^ * * 
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jSixxoo -wo zxoti £ci»^o%aLC’ocl wit>li t>l:i.e»e x'ooi]pr‘OOAl 

l3:xt>oi"~ireXevt>ioTtalxix>e whioli ckiro so ijaX/inas^^e^ mx3LXMmi> 
XiAko it* X/Ibkett/ wo Xi.av'V'o 1 >ooti. t>oIdl s*ll t/tx^ut is ^oo<£ £ox* 
las, a,xx)f^ xnirusti grettof’iaJlljr «toooip£> M!**. DE^yojradFti’s dictiiiriaL 
fits do^xr&s. -wlaoro SJOAi^oxn.^ is ooxLcsomoci ; T^ixi:; 'wo 
laa-Cty feo euUowroci "fco workcloi:' w-fa-CL-fc ** oidl>io«i,lly ox:- 
s^mixxocl ** j^oetxis £>0 liim, etxxci w'Hes'fclior* Ixo Idlcls xi.ot> 
SrliTOS^y ciorLO violon .00 -fco i>lri.o orciiri»x*y mlos o£ 
ovidoMLOo ei^xid ixiforoxiico- 

*X*Jbio OTt.dooz'stidci^l osst^s, X>y Ji*i*of. iSllio-fc Smit-ix ; 
t>]xo jsa^'fclxology of -fcliLO loft; t>©ncijpor«Ll l>oTio, X>y IVIi-* 
DMCaolood ’iTocwcsloy ; t>lxo -fcoot.!!, Ixy 3Vlr. 3, Tliom-bori. 
Oa.x'tor i -fclxo m&TxixuLa/licLri. roTn.a.irxs fouixd xvit>lx t>lxo 
slsxxll^ l>y IVTj*. T- a.. .Hoi>'W’ood ; fiLod tlio st>OTio im.j>lo- 
zxxoxx'te, l>y -E? 0 | 5 ixxa.ld STixi-fcli, forin. slxort. a^r-tiiolos 

'wlxiolx follow tilifxti of ^IVIx*. Jt^yorctft^. Tlxoy all aro 
wnrititioxi. l>y al>lo ox:x>oi*t;s axxd aro of oori.sidoral>lo 
ixxtiorost; and import^moo. ^ 3?*- O. ATtsoisr s . 

S'ta.i-clx. 

-d tSt€M,'rcJv KJh^.'xrvi^tr^ ^ Vol. 

1. Ooiaaipilod aixd odifod l>y Rol>orti 3*. Walforx, im 
oollalxoratiioxi. -wititt tilio following; aixfliorit/ios : 
doromo -AJoxiaxidoi:*, Oax-l I-*. -A.lsl>oirg, Viotior* 0-. 
Sloodo, ITr-odoricslsE: 3;i>. iTairrow^, A\ag\xst>o IFoimlxaclx , 
ITox-lxoirfc O. Oox*o, Sir- damos O. ijrvirro, dolraim 
H,. 3Cat>z, -Ajrflxrxr* K.. X-irrg, Ooor-go M[o:eFot>t>, 

W^altor- -A.- ^Nfivlirrg, Arrx^ lEMotot;, liSngon. lrr*r-oxiss, 
XHarxs ^^aringslroim , IMCax Sam 00 , Mori-rry O- Siror-marr, 
dokiolii Takamirro, dr-,, *X*. Olinton. Taylor*, Har-old 
O. Trurloy, I,»eo Wallor-sfoirr. Tjx, 300* (ISTow^ 
York r Tko Okomical Oafalog Oo., Irxo,, 3 92S.) 
10 dollars, 

yC S sj>ooialisat>ion in all snkjoo-fcs dovolopis, tlxoro 
oan l>o lit>t>lo donkt; t>liat> t-lxo -fcoxi'fc-lxook of -fclro 
fnt>nro w*ill oonsist^ of a sorios of slroirfc m onograx>l3.s 
l>y oxrporrte forming a sym-posinm of t>lxo varions 
jplxasos of 'kHo sirkjooti. Xrx t>lris insfanoo flxo singlo 
material sfarok roquiros oiglitoon snok monograplis, 
ooon^pying ^40 x>agos, fo ooxror i*fcs okomisfry arrd 
lyocknology, and t>ke romarkaklo kikliograi>ky -wkiok 
follows rofjniros a fmrfckor 330 pagos, 

3Vfr . 'W'alfon kas koon unusrrally forfnna-fco in kis 

oollakora1>ors Irvino, Tiling, and Pringskoim 

aro t>ko f onr rooogrrisod loaders of t>ko ranks of t;koso 
•wko are ondeawonring t/O olnoidat;© t>ko st>mct>nro of 
starck. ^SVarnk^iok and Skorman on t>ko formonta- 
t^ion sido^ and tsko so*v*oral writars on t>ko taoknioal 
side, are all names wkiok inspire rospeot;* Tkoro Is 
exridonoe of oarof lal editing, and one is st>rook a-fc t^ke 
on‘teef> wifk iske aksenoe of snperdnons maib'ter and 
tike desire make eaok seofipn crisp, snggest>ixre, 
complefee* ■ ‘ ^ 

aoaKa,'‘"Voi:-. xss^ 3 " * ' 
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Tke st/mclanre and xiaiinre of stsarok is sfHi fke Snk-^ 
jeof of liwely disoirssion, and t>o Ike st>ndenf> i>ke con-' 
fLict>ing f>keories are necessarily somewkaf^ confnsingl 
A^ocording iso X*iciiet>, ky disfillafion nnder rednoed 
pressure, sfarck giwes aii least> 30 per cent> of Icsvo- 
glnoosan, a donkle ankydride of esi>aklisked consi>i-' 
t>ni>ion, X>eoom position ky keaf in i>ke presence of 
glycerine giwes in firm kexakexosan, frikexiosan, and 
«t-glircosan, -wkiok is a donkle ankydride of known 
knf differenf sfmcf nre. Tkere is fkirs evidence of 
kofk <x- and /i^-linkages eifker in sfarok if self or 
fornred during ifs degradafion, S far ok is regarded 
as a polymerisafion prodncf of a kercosan, Irvine, 
in discussing fke evidence afforded ky f ke mfefkyla- 
fion of sfarok, refairrs in fke fornrula of malfose a 
frirane ring sfruofrrre for fke second glucose unif, 
fkougk if is nof fliaf generally acoepfed af fke 
momenf. He posfirlafes an axrkydrokercaglucose 
oonfaining €> side-ckaiir kydroxyl groups as fke 
sfarck nucleus, fkougk lie recognises fke okjecfiorrs 
againsf so large a ring sy sf eni . I*.ing considex*s 
sfarck fo coxxfaxn, as kasal unit, liexa-aruylose, w^kicli 
on kydrolysis yields a frisacokaricie, /3^-glucosido 
maltose, from wkick ky onzynxe kydrolysis oiflier 
maltose or isomalfoso is okfairiod. Isomalfose still 
rexxxains fke elusive * crimiixal ’ of sfarck ckomisfry 

all attempts fo isolate and fo define ifs structure' 

kave failed, axxd tkere is reasoxx for lielieving fkaf il.s 
structure is so closely akixi fo maltose fkaf if may kt* 
regarded as a lakile form, 

I^ringskeixn , wko kas okfained a sex*ies of amylosew 
ky fke kaeferial degradafion of sfarck, confrikuf<:>s f\ 
kigkly feckxxical axxd valuakle discussioxx. Tke poly- 
amyl OSes are made up of kexosaxxs wkick coxifaiii 
glucosidic residues. In fke transition from kexosaxx.s 
fo jMxlyanxyloses one of fkese is rex>l«'eed ky anoflix^i*, 
fke constitution of wkick is yet unlsnown, and must 
ke respoxxsikle for fke tendency towards aggregation. 

A. new pkase in sfarok__,ckexnisfry is fke recogni- 
tion fkaf axnylopecfin is a dikasic organopkospkorio 
acid ^fkis f kexne is developed ky Sameo ixx an inter- 
esting essay. 

Hifkerfo, in kread- making, attention kas almost 
entirely keen directed to fke protein and minera,! 
ooxxstituents of flour, kut Alskerg, in a suggest! v€> 
treatise, is akle to skew fkaf sfarck does play a rOle, 
even fkougk a xxxinor one, and acts as more tkixxi 
mere inert material. Tke manufacture of corxi 
sfarck as axx jAmerioan and of potato sfarok a^ s 
Oemxa^ indxxstary ax^ cfearly summarised,^ aJkio fHe 
less knowx^ xnanuf actures osf dextrin aackd staroli 
gums, sfarck and dour .adkesxv’es, all industrios of 
increasing iru’portance to-dja-y - 1-^' 

. JAtfentiem ia also de’v^oted to fke use for 
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ixi. teact^^ ija.clxii9i;ry a.ia.€l -fco t^Hie a.i>pllc«>t>io3CiL 

Gt fojT jp^jaaovaaa^ «i>a.rola. cb^sbixi. oon.- 

v© 3 reioai of fir6«b%Nol3L in tiHo foamaent^^'fcion indixsteicMa 
jroooi'%ros t^iroei^'fcmoni:* t>2io ox^x^irionoodL 

iaanct of 1@*ecrnl>a.oH. 

SHnon^liL ix«k^ l>oon /dsticl i>o inclioa.t>o tiii& xr^i^xi^o of t>Ho 
-w-oa^lc: ; it> x-oma-in® 1>o om]g>]aa,®i®o fHo stxggostvivo a«nci 
ojritviofitl 'W^laiofa. is so j^rooiiinonf . Tlxis zna.lc.os ili 

lii^lzly st>izn.nla.t>ixxg CLXxd it> sbozxlci l>o of t>lio groatjost 
vcxlno fo W'or'ic.oxs in -fcHo zna.ny coxnor*s of fliis vawsti 
Tlxo tzibliogzraixliy <ioma.n<is a. sj>ooia/l 'word. 
Xfi 5 >nxrj>osos -fco z-ooozrd all ;poirioclioal lii>orai>nzro, fi*ozn 
IBll — 1025S inolnsivo* doalini^ -wit-lx flzo oliomisfry 
and t>eK5Hnolog;y of ertarolios, l>lioii* dogz*ad.ation jjz-o- 
dnc'te and ozxasyzzxos. Tlxo roforonoos ai'o arrangod 
olzronologfioally mndor c^lassiJ^od ixoads involving 
4<1 olixasifi-oations . Izx iziany oasos roforozxoos am also 
^i'v^on tio .XSnj^lisli, T'z-ozxoli, and Oormazx alxst-z-aot^s of 
t.lzo ori#^inal arfiolo, and, f ixz^lxor, a Ixriof indicatiion of 
tlxe^ ooniontiS of -fclio jxafior is gi'v^on. 

X71i€ 5 ooiTxjziJa-fcion is atx al1>o^ot>}xoir rorxxaz*lcal>lo ono, 
azxd flxon^lx flzo lal^onz* of j>mpar*in^ it; Tzxxist, Ixavo 
l>ooxx 'vrory gr*oaf , t.Ho t^iizio savod l>y f\xt.xijro worl^ors 
in t.His fiold slionld jxro'V’-ido a j><'»*^*€>^o.ial flo'W of t>lxazxlcs 
t-o IVIr. X^Valt-oTx ovit.woi^liizij;:? all znat^orial considora- 
tioxz. liS. If*. AastfSTiEtoi^o. 

A Or^At: Indian IMI onairclx. 

-4^ioifc<at (€?« 2 :eX; *<>»</ f^y l^of. H-adlzalsmmxid 

JVXoolcorji- J?fx. xiv ^73 -+- 1€5 jpla*fcos. (X^ondon i 
llVlaomillaxi azxd Oo., I^tvd., 10:28.) 2^X<s• not;. 

rW'^W^O “fcojxios fz'ozn Xxxdia*s ;past> Ixisfox^ sooxn lo 
oxox'oiso a jxaramoxxn'b ixxlinonoo on t>lxo minds 
of Hor znodor*xx solxolars. Oixo of Xlxoxn is tilxo j>rol>- 
lom, ox* stsrios of j^rolxlesxxis, coxxnootod ^wiXli t>lio 
Ooxnjxondixxm of I*olit>ics l>y ICant.ilya, 'wlxicix -was 
ixxxoairfclxod fx-om a Soxxtilx Indian xnannsoxdpt; alxonX 
fwoxxtiy yoars aj^o l>y tilxo lat>e lMCalxaxnalxo]padlxyaya 
Cxaxxa;pat>i 31xaust>x*i. Tlxo ot>lx€»x* is Xlxo lxist>ory of flio 
groat; Idxxg .A^lxolca as it; oan l>o roconst;mot>©d from 
liis iixsori]pt;ions and from lat;or, and fo a great; degree 
logexxdary, soxxroes. On l>o1>lx sxxlxjecfs a vast lot of 
energy axxd learning Ixxxs Ixeen sp^nt in reoent years 

xmfortnnately, 'witix results -wlxiolx do not stand 

iix z^latioxx -feo tixe strenuous eifozrts made in 

acslxioAring tlxexxx. 

I*rof. Radlxalrujcnud IMCookerji, wlxose name is 
well Icnown tl&rouglx Ixis ixistory of Xndian slxip;ping 
axxd other learned worlcs, has no'w entered the ranhs 
of -Ashohan investigators with an lxn|g>osing volume 
of ixearly three hundred :pages* This worlc, we are 
iixfoxnned in the pxrefaoe. has grown out of the 
a IX thorns ^aehtvad Xieotures delivered to the XJni- 
ISTo. aoSSS/ Voa:^. X ^3 / 


vej^ity of X^uolcnow' i and it does honour alilsLe to 
rto author and the exxhghtexxed X^rinoe and Govem- 
zhent who have finanoed these lectmes and their 
puhlieation. "We feel ixxclined to disagree with 
X^of - IMCooherJi on more than one point, and should 
give exxpression to our douhts "were this to foe a 
review^ of soientifio details. ^s it is not, we shall 
afostain froxxx criticising minor poiixts ; axxd w'e shall 
content ouxrselves -with saying that the author’s 
Learxxing, industry, axxd enthusiasm in Ixis world are 
at any rate foeyond criticism. 

..Asholxa stands out as the xxxost clearly in- 
dividual and undoufotedly the xxxost nofole of ancient 
Hindu rulers- It seems fairly ofovious that, from 
a natioxxalistic point of view', X’rof. X>evadatta 
Hhandarhar should coxxsider hixxx to foe far superior 
to men liho -Alescander, Ofesar, and ISTapoleon, 
though his reasons for propoxxxxding such views ax*o 
'wholly unhistoxlcal . It also seems easily explicafole 
that .A-sholca’s ow-n coxmtrymen slxoxxld coxxsider him 

to foe one of tlxe greatest of mexx -wrhich possifoly 

he also 'was. Hut that * possifoly ’ has to foe some- 
'what strongly exxxphasised ; for, after all, w'e Ikjtxo'w 
little enough of the xxxaxx, and that little is simply 
wrhat he hixxxself has told us. 

The later Huddhist sources tell us that in his 
yoixnger years ^shoha W'as a loathsoxxie tyrant who 
put all his forothers to death and invented a special 
soirfc of * holl ’ w'here people -were subjected to the 
xxxost fiendish tortures. Hut there oan scarcely foe 
any doufot that these sources are 'wholly legendary. 
The glory of tlxat faith ^y the Hxxlightened 

One w^ould shixxe forth still more splendidly if it 
■were afole to oorxvei^ this huxxxan fiend into a 
a parent of all living creatures. The 
ixxsoxiptioxxs ceirfcaixxly afford us no reasons for foe- 
lie'ving such tales ; the pious hing, ixxstead of telling 
us something afoout his previous cruelties, somewhat 
strongly opposes his o'wn reign of righteousness to 
the less respleixdent virtues of former rulers. jA.p- 

parexxtly, according to his opinion, ^wrhich 

ought rather to foe translated foy * compassion to- 

-wards living foeings * had nxade its real entry 

into a forutish axxd sixxful 'world writh the foegixxxxing ♦ 
of his reigix- 

Ho'wever, there w'as one faet that sorely troufoled 
the saintly xxxonaroh even after he had started upon 
his con<iuest foy righteousness. That fact was the 
conq^ueat of XCallnga, which had foeen perpetrated 
eight 3 rears after his coronation. At that time 
hundreds of thousands had foeen slain and carried 
oi® into captivity ; and our Isnowledge of the xruth- 
lesa slaughter that had often foeen practised in 
Indian warfare does not lead !ua to thixxlc: this to 
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l>o SbTi. e 3 £ct^^ex’a.t>ioi^. This er^clless laxxm&Ty, laLOwey^eat:;^^ 
lod u^shohck -fco ooxi.'t>eropl£bt>€» oi^hoir t^ntiinx^Hs^ zxfii.xn^^||f;» 
■fchose -fco h© xvoii iia sj^iritiucul xv'CLrfsrir© ; fitixci xi-O-tr 4^Smy^ 
Skxn.oi'i^S'fc his oA^irxx s\a.l>3 octrs did h© j>x‘a.ct;is© ooiaa- 
p^bssioxx CLXxd lil>©r©,lit>y' cxxxd ixxo'ixlca.'fc© t;h© -ral©© c>£ 
xnorcbli'fc^r, l>xit> eulso h© olstims t/O h«tv© dorx© i>his 
©rixLOxx^ i>hcj^Or*©©ls:s fibxid XC©.zzx ho j sts ixx tih© imxxi.cjdi&t/© 
hoidorlcbnids , ©.xxd ©v©n- iix t>li© j'oalms of "tih© 
S©l©vicids, "bli© i^ol©n3.i©s, cxxid c>t.li©x* Ox*©©!*: x*\il©x‘s. 
Xt> n©©d scjtt-irooly^ h© ssid siioh s. olebina. ixxvolvos 

sonx© sli|^lxf> ©xjELggor'a^f.ioTi.. 

I^of- lVXool 5 i©T*ji d©sorih©s 1>o ns AsHoka, «bs ho him- 

s©lf arTxd ixxagbxxy othox* sc?h<>lax*s hosidos has con.- 

ooivod him from a carofxil sfxxdy of fh© o3cis't>ixi.g 
©diofs. IT© j>r*©s©ixte ns witih Avhati scarxl-y noticos 
vir© ]poss©ss coxicorrtini^ t/ho |acr©at> rnlor's ©arly lif© 
and family', ©oncoming? his hisfory' axxd administri*a- 
-fcion- To sora.© lonjgiih h© dwolls on his roligio^ and 
tih© monnmoxxfs -whioh, iix his j>ioxis zoal, h© dodi- 
oatod to fh© momory of Oanfama Bxxddha and "fco 
"tih© sorvic© and j^rotoofion of his folio w©r*s ; and 
■abhon mor© fhan half of fh© hook is fakon nj:» hy a 
oarofnl franslatvion, ^w'ifh cojpions not-os, of tih© ©cliofs. 
T*h© ■work w’inds xi|r> ■wifh a ^ood and ©arofnl indox:. 
.A.lt>og©t*h©r a nsofnl Ixook A?v’hioh rofloofs orodi'fc nj>on 
if>s l©arn©d axxfhoi'. 

Th© j>iclynr© of -A-shoka givon ns h©r© is t.h© fradi- 
t>ional on© ; nor oonld "wo 'woll ©xjxocfc anyt>hixx |5 
ols©. ITnli fh© r©al hist-orical p^rohlom sfill remains 
f-o h© sol'vod, axxd •will jxorhajxs no'V'or roach a safis- 
fac'fcory solnfion. Tha'fc "prohlom, of conrs©, is "tihis : 
'who -w-as t>ho real Ash oka, -fch© ono soon l^y his oon- 
■fcoxn x>or arios and holovod or loafhod hy t>h©nx ? W© 
kno’w "bh© names of his fa'bhor and grandf a'bhor, also 
-fclx© nam© of his faxnily' ; hnt> 'wh©t>hor fha*fc family 
-was of ixohl© hrood or has© -horn 'w^o kno^w not>, "W’’© 
knox?sr t>h© ax>JP’*'03c:imat>€^ length of his reign., and -w© 
eanno'fc go far ■wrong in onr ealcxxla'fcioxxs of his ©3cac‘fc 
rogxxal dates. Bxx-t of th© man hinxself -w© kno-w 
nothing nxor© than that which his own ©diets toll 
ns ; no contomjxorary of his has loft ns ©voxx a lin© 
to give a corrohorati VO or difiPoront shading to th© 

jxictnro drawn hy himself. AVas ho then as w© 

• all wo-nld fain holiove, and ©videxxtly have v©x*y 

stroixg reasons for holioving a sahxtly, -jploxxH:, self- 

sacrificing man who looked xxjxon all living hoings 

as his children ? Or was he ^whioh to Indian xninds 

will i>erhax>s sound even saexdlegioxis a sancti- 

xn onions hyjxocrit© w'ho ©very virtu© to 

his co-fello'ws 'while leading a lif© of vie© and 
cruelty ? Th© jxossihility is there, hnt hai>i>ily oxxly 
a very faint oxxe ^ axxd -we need scarcely h© afraid 
of losing faith in Ashoka, on© of th© ©verlastixxg 
gloncs of th© land of th© Hindus. 
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Gram hi©. Vol. 31. 3cvi -+- Ig^ -+- 72 -4- 74: 

I>lat©s. (I.^ondon : X?©rcy I.ixxnd, H xxxn jxhries axxd 
Oo., I.*td., 11129. > net. 

Tms Annual is oix th© saxne lines as heretofore, and 
ceirtaixily xnaintaixxs its r©x>utation of recording hy 
'word and hy ©xam^xles the i>resent x^ossihilities of 
jxrinting in its many branches. The x>^^®*<^ 3 aLt is 
the thiirfcy -first issue'; its gro'wth is ixxdieated hy 
the fact -Lliat -whereas the first issue had Ofi jxages 
of text and 20 pages in ooloixr half-tone, th© 
present voluxne has 1S4 pages of -text and 44 colour 
pages . , 

The first article is The EJditor’s Heviiw of 
the year’s progress. He tells xxs that \though 

inventors have heen at -work at pictorial telegraphy 
for half a century, it is oxxly durirxg thxi pasijb year 
that it has xnad© the final strides that have hiV^uglit 
it ixxto daily use in the service of illxistratedv joxir- 
nalisnx . 

A. specinxexx fronx the I^risrxxatone GJornpany of 
Ohicago slio-ws tlie possihility of conx l>iixing in one* 
printing in four colours, artistic and conxmci*cial 
subjects, axxd also text mat ter, prixxtiixg oix hot lx 
sides of the -weh w^ithoxat heat for drying the iixk.*^ 
at a speed of foxxr thousand cylinder imj-xi'essioiis 
per^ hour. Hotary photogx’avure for oxxe colour 
and also for throe -colour printing from thin cop-f>c-*r 
plates affixed to the eyliii<lx^rs, instc^ad of usiu^ 
the sui*face of the eylixxdc.*rx*s tlx cxn solvers, is now «i 
practical success. The coating of cojaper printing 
surfaces with a thixx film of chroxxxiunx is no-w- in 
actual use, axxd its advaixtages, due chiefly to its 
hardness, are rc^eognised. f:5jx=^cixxxens of colour 
prints and fine half-toixes hy the Hlackrxxoi*© Tiut.<*x 
Hrocess, show^ excsellexxt results oxx eheaf> xic^ws- 
paper, and poixxt to the possihility of gettiixg ri<l 
of the coarse scretxns generally usx^d for this 
pux*pose . 

The hook includes xnany interestiixg articles on 
subjects not often dealt wdth in jxrint, sucii iis 
Haper old and xxe-w,” transparent paper (wifli 
photomicrographs), fancy pax>cr (with exaixi^xics), 

xxxnxned paper its varieties and their xxses t'seli 

y a separate authority. JVIr. Vernon Xixxotli, tlu> 
prin-ter and jyT’ijn^tLn^ instrxxctor at St. Ohristox>^^<^‘^* 
School, I^toh W'orth , advocates teaching child rcJi 
to out printing blocks in linolexxxn, to heix> thciu to 
express their ideas. 

J ThcL'u^tr-icil Stanley •!. Or ©on. 1"*I>- 

xi-i-i!>07- (London : JErxxest Hexxn, L-td., 19i2H.) 
fiOs. net. 

SiTEO^OB! each forward movexnent supplies a iicvv^ 
rosoxxrc© to aid the next advance, progress i« 
science axxd iix those industries founded on d. is 
taking place at an ©ver-incxreasing rate. 

Ixxstano© is this statemexxt better ©xexxxplified tljaix 
in th© highly specialised field of oa'tal37nBis an-<i 
xnany industries which are based on its applioa t if >»* 
The author of the- work before '’'■us records .first th© 
discovery of the scientific facts j he then seeks to 
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e^ow How t>Ho3r Ha.'V'o Hootx Titiiiisoci oi* CL^pjpHo^l, curt^ 
oti3iX>H£iM6es t^Ho ooj3.«o<9[xxefiioos. To eoxn.o ox-fcoxi-t/ 
'bHo tiiiilo oHosoiti Hy Him. is xxxislosrciiTxi^, s,s t>Ho Hook. 
oon.'bebijiLS xio «Looomri.-t odf i>Ho worltirig: of ^icx.-y CbctiTiebl. 
^pjrooosses ixi. wHioH t;Ho iprin,cij>los of osf^s.lTy’sis suro 
nor <ioos i-fc i>r'oviclo a-n^r o1t:io a,s -fco wHioH 
ox rival j>rooossc3S Hetvo sl>oodL *fcHo -feos-fc of oooxionxio 
stxoooss : i-fc is ossoxx'fciaily a 'fcHooro'fcioal -fcroa-fciso, 

t>Hon^H ojcooociirtgly foil aixdl fcHoroo^H in ifcs con- 
aiciorafcion of -fcHc oonsicioraHlc soicnfcific and i>a'fccnt> 
lifccrafcorc of t>Hc svtHjccfc. 

jA-ffcor a Hriof sixrvcy of f-Ho Hisfcory- of oat>al>rsis, 
a longer cHa^fccr is cicvo-fccci to -fcHo consiclcra-fcion 
of -fcHc j>Hcnonicna, followed Hy an oxjilanafcion of 
siioH j>H 3 rsico-cHcirnioal -fcHcory as is ro<inirod and 
a disenssion of -fcHo fcHcoi-ics of catval^rsis. THcso 
scoliions w-ill He fonnd of considcraHle value Hy -feHo 
inifcia-fccd, filiovi^H, for oiarsdvcs, -wc find fHo vrood 
■fco He rat^Hcx- full of trees and could w-isH -fcHe aixtHor 
Had ^ivexi- xis a clearer lead as to tHe };>atH to follow-^ 
H.e SIXTIES 1 .IJX tHat onlv tHe interxnedia-fce oomjxonnd 
tlxeory and tHt^ adsorjption Hy^potHosis amongst tHe 
nxirnerons suggestions of tHo x^ast Have stood tHe 
test of txTxie, and rigHtly emXxHasises tHat tHe tw-o 
tHeorios jxossoss oxxe fixxxdarnental idea ixx common, 
xiaixxcl^^, tHat tiio cataly^sfc first associates itself 
cliomicall>^ w-itH oixe of tHe reacting suHstances, 

fornxing an intermediate conxjxlexc: eitHer a true 

cHonxical ooxnj>oxind or a surface comHixxation 

wHioH is rm^re reactive tHan tHe initial sxxHstance. 
Tlio fivr'tHer exjxlanation of tHe jxrogress of tHe 
x*ea<5tiori is tHo 33rol>leni w-HicH axvaits solution ; 
of rriucH interx^st, tHerefore, is tH^i suggestion of 
t-^wis tlxo/t tHe specific eixergy conferred Hy tHe 
catalyst is ixx tHe xxature of i*adiant energy of deHnlte 
f I'cciuexxcy . 

THe consideration of tHe great mass of detail is 
<livided into c Hap tors Headed respectively oxidatioxx 
aixd coml^xistioix, xxitric acid. Hydrogen arxd Hydro- 
genatioxx, anrxjjntonia, deliydrogexxation, deHydration, 
and lastly tHe xxtilisation of coal. JVlcntion of tHis 
last suHjoct is su-fficieixt to sHo-w Ho-w w-ide tHe 
ramifications of catalysis are aHout to Heoome ; 
undouHtedly tHe niany workers in tHis field will 
derive xxseful Hints from Mjt. Ox'oen. IS- IP. j\,. 

fiy T<'- -A.. Sanxpsoix, (IBenn^s 

^^5ixcx>enxxy X.#iHrary, ISTo. 3T.> X*p. HO. (X.ondon : 

ICrxxest JScxxn, X.*td., 1412H-) Od. 

Tetxg Astrononxer !Ffcoyal for Scotland Has w^ritten 
an admiraHle essay *on tHe general cHaracter of 
scientiHc know^ledge. THe argument, tHougH mucH 
pendensed and avoiding no difficulties, sHould He 
Intel ligiHle to any normal person avHo is prepared 
tc3 apply His mind seriously to tHe xxxat-ter. 
special scientific or pHilosopHloal knowledge is 
assuxned. Xt is to He Hoped tHat tHe Hook will He 
widely read, as it is w-ell desigxxed to correct popular 
fallacies aHout science. 

THe autHor eoixsiders first tHe most aHs tract kind 
of science, taking geometry as His excaxnple, axxd 
tlien goes oxx to deal witH xnore ooxxcsrete types, 
lakirxg first of all astronoxny. THe secret of tHe 
success of soientifio metHod, and of its limitatiozxs, 
is found ixx tHe process of aHstraotioxx and defini*- 

No. SOaSt, Voiiu. 3.2^3 


t^boxx ; tHe distinction and separation of elemexxts in 
Na pp erionce , -wHicH can tHeix He pxxt togetHer .again. 
.^I?ne metHod is often arHitrary and al-ways involves 
improved assumptioxxs. Hut it is ixn personal and 
cunxulative ; cuxnulative Ixeoause imx>crsoxxal. iFor 
tHis very reason science can never supply more tHaxx 
pax-tial knowledge- *'* are faxnlliar witH tHe fact 

tHat as a practical guide, tHoory is alw-ays danger- 
ously incomplete. Its xxxetHod is first to rexnove tHe 
life froxxi any pHenonxenon Hefore discussing it. 
Out of Nature’s Hoxxnty of wild flow-ers it coOects 
laHojrioxxsly for its ovrn reference a soirfc of Ihort'u^ 

Oxxe w'ord of adverse criticisxxx seexxxs to He called 
for. THe HiHliograpHy consists entirely of ixixportant 
and first-rate w'orks, exccept for tHe first item. Aj& 
tHat is tHe only w-ork dealing prixxxarily witH tHe 
pHilosopHy of science, it is a pity it sHould He an 
ixxfef^or one, w-Hen tHere are so xxxany goo<l Hooks 
availaHle oix tHe suHject, for e:3cample, tHose of 
l*oincar<S and lEfcussoll. 

O'ae/i'Mre SocietZ . ^y Trof . dosopH KJrk 

ITolsoxxx. (I^ongTxxaxxs* Hooial Science Series.) 
l^Xi- H- Si>8. (l.»oxxdoxx. Now- "York and Toronto z 
Longmans, Oreen and Oo., Ltd., 1928.) 12«. Od. 

net. 

Txsisr years after tHe cessation of Hostilities we are 
aHle to regard culture in as favouraHle an aspect 
as it deserves, Heing freed, as it now is, from tHe 
distasteful significance -wHioH it acqxxired witH tHe 
advent, and dxxring tHe continuance, of tHe W"ar. 
THis clisoursus Hy IProf. ITolsom, dealing witH 
Oxxltxxre and Social r*r ogress,” is one xvHioH pre- 
sents tHe suHjeot attractively ; it is lucid in treat- 
ment, deft in arguments, dispassionate in oon- 
clusiorxs, and for tHe most pairfc convincing. THe 
autHor suHxxiits tHat tHe true keynote of oxSlture is 
personal liHerty. He Heads tHo oHapter dealing 
■witH tHe elimination of waste w^itH some vrords Hy 
OHarles T. Steinmotz : "Work is a cunae. THe 

cHief alxxx of Society sHould He to aHolisH -work,” 
His ow^xx arguxxxents seem to support tHis uxxHealtHy 
view- r LaHour, Hy and large, is disagreeaHle, Hut 
its unpleasantness is mostly of tHat xnild soxrfc we 
call Horedom , ” is merely one of tHe autHor ’s xe- 
xnarks in tHat direction. Xt is indxsputaHle tHat 
vras-fee is, ixx general, to He deprecated and avoided. 
Hut it may Ho confidently asseiTted tHat a -world 
-witHoxxt work woul<l He a world witH ixo outlook* 
WitH tHe aHove as tHe xnaixx, and perHaps tHe sole, 
protest, it may He said tHat tHe Hook merits coxrdHal 
approHation. L* 2S^* 

Operex fiklldit 

I. L. E. X>reyer. Tomus XJKi. l?p- viii 
Tomus XlIV. Hp. iv -j- 32T. (Haxxxnas : XjdHraria 
Oyldendaliana, 1027, 1028.) 

Tsssso two volumes, wHioH Have seen tHe ligHt 
after tHe editor’s deatH, w^ouXd appear to coxnplete 
His great edition of tHe works of TE^oHo Tt^raHe, apart 
fronx an wHicH it *wotfid seexn is still 

awaiting puHlieation, Of tHcstse two voluxnes, 
Tomus ZZKl. Has Heen edited alssost exxtis?ely Hy tHe 
late X>r* 3>rey«r*s eolleagne, J^sedeer. Temtuii 
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IXITV. -fco iistvo fcoein. odlit>o<i a^liaaosti csxx'fcijr'el^^ 

Jyy I>x*, X>iroy<3jr IximseldF . ‘ 

Tl^ei -fcwo irolximo** a^r’o, on ±;Ho wla.olo, of moir^© 
^er*fe3onetl t>]:i£tn soiontiifio ixi.t>ox' 03 tv* Tlio 140 

X>a^^€»£3 of Tom^nfs £li^o occnj>io<i l> 3 r znot^oox-olo^^o^bl 

ofosorva-f-ione in l>£bniiah oacfonding from lO^^ f-o 
lOOT- -F'ollo'wing t>33i» i» sl circLft; jiresfauoo -foo a.n 
«tst>rolo^<5&.l^a.n<i xnotoorolo^ioctl a,nni:t»l loy gl 
THon oojno a. foAV- I>a^os 'w^rit.t>«n as a i>rofaoo "fco 
Tyclxo liralio^s to Oi'aig on csomots. INo3ct>, 

aftiox* tlxroo fcirlof mo<lioal troatisos, oomos a co11cj»c 3- 
tion of GTyoliLo’s I>oo't>r37", so far as it lias xiot alroaciy 
a]P 3 g>oaroci in oarlior volixmos, A c!omj>ilation of 
varions roadin^s in tlio ivories contained in tlio fii*st 
nine* Arolnxrxos, a X>axxislL glossary, an irxdoxc of xxaxnos 
oocxxrring in tlxo xnotoorologi<j?al ol>sor ^rations , and. 
a<ldonda and oorxrigonda to tiio nixxo volnmos oom- 
I>loto tins volnnxo- 

Totmxxs ^XXV. is "w^lxolly talcon nj.^ Ixy lottor^ and 
^oouxnonts in many langixagos Ixoaring on tlio lifo 
of Tyoixo Bralio- . JMany of tlxoso aro Ixy Tyolxo 
IBralxo Iximsolf. Tlxoir ixxtorost lios alxnost ontiroly 
in tlioir valixo as biograjpliioal material- Tlio 
^olvxme closes witlx a genealogical talxle six owing 
•iryolxo Sraiio^s xxearest relatives and desoendaxxts. 

•X. k:. jb^. 

'tC'TLd^ Jtic^iG.ci^.l'UL'n.y dcr AZorcLlle.i^'in.’SG.lTh : 

XJ 'Ttt^r'^a^cJi'u.'n.Q ^ Von l^of, I>r. ^ixgixstirx JFCramer. 
li^jx, viii Hh- ^53 H- 4 Tafeln. (8t\xttgart : E. iSolxwoi- 
25 erl>ax^*scixo Verlagslxxxclxlxaxxdlmxg (ICirw'in INagele) 
O.nx.lx.H., 102T.) 5 gold marlcs. 

I^noiT- A. lCn-KjBidc:E3», an Ixoxxorary ;professor of Tiilxin- 
"goxx axxd ixaval doctor, lx as I'etixmed from tlxirty 
years* wanderixigs in tlxo Soixtlx l^acitic Xslaxxds, 
deejxly interested in tli^eir “welfare. Ho dejx lores for 
tlxe sake of tlxe ixxlialxitants tlxe “view tlxat tlxo coral 
islands Ixavc^ an xxxxstal>le l>asis, and are Ixeing slo^wly 
dinxinislxed l>y simlxmergence. JEle accordingly de- 
scrdlxes XI>ar'wixx*s tlieory as “ clieerless,** and also 
rejects tlxe vioxv tlxat tlxo islaxxds liave l>eon sxxl>- 
xnergod l>y a rise of sea -level. He adojxts tlxe 
Olxamisso-iMiirray tlieory, and liolds tlxat tlxe f oxinda- 
tlons are stalxle and tlxat tlie Islands grow" l>y tlxo 
axjoixjnnlation of limostoixo debris formed by tbo 
snrf- IXairwin’s belief in a sixbmerged central 
JPacrfic continent, tlie so-called XXa'wailci, be rejects, 
as regards dilxxvial time, as being as imjxrobable as 
-Autlantis or Oond'wanalaixd. Tbat this continent 
should bave las-ted so late is unnecessary for I>ar- 
'win’s theory, and its dismexxxberment by sxxbxnerg- 
► ence jirobably ha^ipened ixx the late Oligocene or 
Miocene- In sjpite of I>r. Hlramer*s kno^w ledge of 
the Hacifio coral islands and the new^ inf orm ation he 
contributes regarding thenx , his ex^planation of their 
formation without submergence is uxxoon vinoing , 

u'/wf -- $&t^2CHJtr’4XtiG^yh C>re^ 

from Jktct^grm^G. dohn 8taxxsheld. I*jp- 1^*7 -H 30 

jiiates. (Urbana, HI- : Valley Htxblishing Oo 
I02B.> 3.^ dollars- 

'X^mss < 3 ^uestion of the exci-tent to which rocks have 
1:^en made and modified by assixnilation of e^c* 
trajseous xpexaterial and ores have l>een formed by 

JNTo. Vox*- 12^3 
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lonsoildation from molten rock, has beexi loxxg 
discussed, and the nossibilities shown by many 
kxcjperixnen-fcs . Hrof. Istaxisfield of Illinois has o<»cx- 
ducted an instructive series of escjperiments, and 
xxxelted more than mixtures of rock matexials- 

His results suj>j>ort the view that assimilation may 
be an imjxortant factor, but do not confirm many 
suggestioixs such as the formation of the ne^heline- 
syenites by the assimilation of limestone - 

The extent to xvlxich assimilatioxx has acted In 
IsTature must be determined by the field evidence. 
In these experimon-fcs the ma'terials were ground 
very fixxely, mechanically xnixed, and fused at 
texxxoeratures from 1230*^ to IfiOO*^ O. IJxxder those 
onditions assixnilation w^as more likely than under 
natural coxxditions. Ixx the exx>erixn eix^ts on ore 
materials, some of the metallic suljdxides vtrere 
found to move ujxw^ard ixxstead of dow-nw^ard, as 
w“as oxjxocted from the theory that some oxWs are 
due to the settlexnent of the lieaviox* cons titxi exits 
in the base of a molten mass. \ 

The book is clearly and coxxoisely Avrittc%n^. and 
illustrated by GO excellent jibotograjpbs of tlxo ax'fci- 
ficially formed rocks- 

World^-^^cLdO-o JXTcf.jp of JiJ'i4.rojj&rz,'n. J3rc9cf.clc<x.^t% Hf/ 

‘i’n. r^^Zrt.tirj^h to this JiritiMh Hr*?j»ar<*<l 

for the liritish Hroadcastiixg C^Tkirip oration urxclc'^i- 
the advice of H^ear - -A.dmiral 11. T>ouglas. 

Scale : lOO Statute IVfiles to 1 Inch. 3S in. > 

2B^ ixx., moxxntod oix lineux, folded . (Hoxidoii - 
Hritish Hroadcastixig Oorjioration, X02H.) 3«- 

TjfciJC Uritish Hroadcasting CJ?ox“^>oratioxx has issuc^d 
a ‘ world-radio * ma^i of iCxirope. Tbo map Ik 
so constructed that tbe distances and tlxe lie^xririgx 
of all continental statioxxs caxx be found at oii<-t' 
fronx it. Straight lines draw'xx fx*onx any point in 
the Hritish Isles to eontinental stations ean 
regarded as repx’esenting great circles on tlj#’: 
eai^ih*s surface, and the distaxiees along them rtie* 
oxx the scale of lOO miles to the ixxeh. It is oon- 
strxxoted on tlxe ^ zioixithal * system, the cc^ntrc’? of 
the map being xxear JVIanchester and HirxnixxgliaiiJ . 
Sbort-'wave statioxxs are xnarked differently fi-om 
long- and medium -w" a ve stations. It is interest 
to notice that Sweden and f'inland are plentifully 
dotted w'ith broadcasting stations axxd that tlit-rt^ 
are very fow^ in Italy. To every one who posec'ss*"!^ 
a sensitive receiving set and is interested in 
listening-in to distant continental stations the mtxp 
W'ill be of great value. 

JF^‘yro3C^*l'i'rh JSn^x/m^ha cxirad JL^xc^grtxer-s - th^€r 

J%dr ot€^r'iciXa 9 JkZcLrv%if€X^'u,re.^ by 

X>r. Samuel Jr^. IVilson. Second edition, exxlargf'd. 
l?p. XV •+- 2^3. (Hondoxx : Oonstable and Oo-, 

I92S.3 IB^- net. 

Tisex: subject of pyroxylin enaxneis is becomiui^ iix- 
oreasingly inxportant, and a revised edition of Or. 
Wilson's book will be welcomed by those who 
interested in this field- The information is essoiiti- 
alXy pracfcical, and the raw materials include ii*a»y 
which hav^ recently ooxne into use. The treatment 
of the subject is authoritative* atnd the book is ^ 
valuable con-tiributicxn to the h^or jociatipn reqnireti 
by the praoticsl zhah. 
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£3?^/^© JB}dLisi^t>r *Mo&^ ‘r»>€>t ih^Zd Zi/Zvn^^e!^ jf<>*^ 

€taoj^^^4Sf€sd tyy Ht'Za c<^'rrG^stj><>rkde!rtt», ^^yitJv&r 
0€3V9% H>^ •^I'idertatrZa^ t<» ^rMyr t)c» cc^rve^f^orvd 

%UT4>t.eit'St €>J^^ 'rrtfZin/vtSKyri^Zs ^'rvt&nd^d for th4^ 

or otHor ^<x,rt of $5rA.ti?xja»:B:. No not4.<^ 4^ tctZcow 

of €Mirxor*/y*rhO'u*Sf 

XmEHuc^ncei oX Sti'esnim ss^xkd oX Hydro^^em on trlio 
Rnxmtni^ of C2nx*l>on IVXonoxXcXo . 

I35ir oormo scion wxiiliL -fciio rli^Eoron-t. viows t>lsa.t> Xia.'v^o 
fsoon 03cj>rofiH30cl oon^oominj? t>}so rolartivo iziiflnonoo of 
st>oebm nnci of l:iycl*‘ogon oxx -t>lso l>m*Txing of oe«-l^on 
monoscido • nisr xnisct»mroia» ximy X j>oin-fc ont t>hi» 

inflnonoo xrxny "fc^o sixo'wn in diffoi^n-t. ’w«.y'« nocorciing 
■fco <> 11.0 ofionojcnionn nn<lo-ir oissorvn-fcion nn'd tifio cjondi- 
t>ion» : fox* O'xmxnjslo, -fclxo mto of px*ossxxr*o jri»o in n Isoxnls 
oscjslosion, "felxo tionxp>OT’«fc'fcnr*o of inLif.ic«.l igfxxifcion, t-fio Hx^ood 
of fixo finrxxo oi-fcfxox* in -fclxo aloxv' uxxifomx xxx<.>vomont> oxr 
iix -fclxej oacjslosion 'w^nvo. 

X flxink nil 'Wox'Vcox's rnres nj^i-oocl f.lxnt. t>lxo x*«vfo of f-lxo 
oscjslossioxx. w'a.vc? in onx‘l>on xnonoscido Icnnll-f^m^ ixndor- 
ordinnjry jsx*o»»vix*o is inoxTonsed ns slvonnx is nddod tio t>lxo 
xxxisct;nr*o xintil Isotw-oon H nnd O |30x* ooxx^fc is j>T*osoxx-fc ; 
nxxd -fclmt:/ n sixniinx* ysoroontn^o e:ivos t>lxo fa,st^ost> nxxifoirm 
slow xnovoxnc'sn.'t ixx onx*l>on xnonoscido— -xxiT* xni:x.-fcnxros. 
Oxx ot>lvojr lxnnd» X^of. J3ono lx€»s foxxnol flmfi in n 

l»oixi1r> nt> Ixi^lx ixtifinl nrossoro, flxo x'nto of sj>x*oad of 
t>iio flnnxo (x*s inxiionfocl Ixy fHo x*a.f.o of xriso of .i-XT^ossTnro ) 
inox*<^nsos im|sidl>-* oxx -tXxo n<l<iifiion of t^x*n«5€*s of sXonxn, 
l.>\xlr re^nolxos n Tnnscixnnna 'wlnoxi loss t>lxmx 1 f>ojr oont; of 
sfonxn is jsx’osonf.. Tlxo init>inl Ixig^lx nrossniro nj:>f>om*s 
to fnvoxn* tlio diroot oscidntion of om*i>oxx monoscide in 
tixo flmxxe». 

Witlx x'ojjcm'd to tH.o c^fFoot of lx>»'dirogon nddod to tlxo 
nxisctnr^^, X-*rof. 13ono nnd ixis oollongnos find tlxnt tF&o 
flnmo in tlxo Ixif^lx-nxNsssxxx'o txomls txmvols xnoi*o x*a.p»idly 
w^itlx 1 jxox* oont of ixydr-ogr^^n tlxnn 'witlrx 1 pox* oont of 
stonm j nxxd tlx<3XTofoj?o xro^nx*d ns Iiox*os 3 r n olxx*nso tlxoy 
c^tioto from *x jxnjxox* h>y X*n 3 rrnnn nxxd Vvlxoolor tlxnt 
raoistxxro is xnoro offootivo tlxnxx ixy*drogon in j>roxnot~ 
ixxj^ tlxo oonxlsvxstion of onrlson xnonoscido.*’ USTow" soxno 
^'onx-s n^o it was stiown ixx onr Inixorntox^y- t]x.nt tlxo 
ojxijxlosion w'nvo ixx onx*fc>on xnono:?cido lnx.nll>^ns 'vrns 
sliglxtly fnstor witli 1 oont of Ixydrof^on tlxnn 'witlx 

1 ;j^>or ooxxt of stonxn (^d,Cy./S* ; 1S^23> ; nnd in tlxo snmo 

y^onr tlrxo ojcpxorixnoxxts at HJrxoffiold slxow^od tlxnt in 
ox’dor to got n nnifornx flnxno in onx*fc>oxx rnonoocido — nix* 
mi>c:txxros of xxxnxcinxxxnx s{>ood, <5 pxor oont of stonxn w^ns 
xxooossnx'^r, w^lxorons onl^* 3 x:>ox* oont of Ixydrojgon wns 
jro<5^xixx*od to jxrodnoo tlxo snxno offoot- Xt wrns not, X 
tnlco it, tlxo rcdfi^ of tlxo flnxno, fc>nt tlxo difUcxxlty' of 
st<x.rt4.rxff tlxo flnmo in tlxo xnontlx of tlxo tnl>o oont nini n g 
tlxo dry xnixctxxro, wlxon loss tlxnxx nlxoxxt 2 p>or oont of 
Ixydrogon w*ns jxrosont (n diffioxxlty not foxxnd writlx n 
mixttmro oontnxnixxg xxxnolx loss tlxnn 2 oont of 

xTxoistxxxo>, tlxnt lod to tlxo -words c^^notod, wrlxiolx Ixad, T^y 
tlxo -wny, tlxo ]proi6-Xc njxjxnrontly.'*’ 

1 Jxn^o xTOOontly -Ixooxx o:s::norlnxonting on tlxo ofXoot 
of Ixydrogon nnd stonxn on tfxo igxxition ;jpoint of onrlxon 
snonoacido in ni.r l>y sonding n sxxxnll stronxn of onrlxon 
monoacido fxvitli nnd "wxtlxont Ixydrogon) into an ntxno- 
^l>^oro oontnining Icnowm xrolxmxos of stonm, laotlx gns 
»iid ntnxosjgxl xor o Ixoing jpro-lxontod Ixoforo tlxoy oonxo 
xrx oont«^t, Tlxo igni-f^oxx toinjporntturos so foxxnd naro 
Jnrgoly infLxxonood lay tlxo jarossnro of tlxo ntxnosnlxox*o* 
tlxo o^oot is dxJEf oron t in tlxo tw-o oawsos. vVXxon. 
ixydrogCTX is nddod to tJbio cwrixon rnono^^do nnd tlxo 
axr xs dxr^Bd, tlxo ignlrtion nointis f nil mgxxlnr’ly nn tlxo 
r>ros8nro is rodnoed from. XO€K> zmn. down to HOO mm. f 
’w^lxon tlxo onrlxcncft. monoacido is dry, nnd stosoxx. 
»s addod to tlxo nir, tlxo ignition points inorecBss no tlxo 
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prossnro is rodxxood froxn lOOO arnm. to COO rxxxxx, nnd 
tXxon dooronso.^ Xt Ixnppojxs, tlxoroforo, tlxnt csnrlaon 
-nxonoacido oontnining 1 por oont Ixydrogon xnny ignito 
in dry nir oitlxor nlxovo or Ixolow- tlxo tonxporntnro nt 
‘wlxiolx onrlxon moxxoacido ignitos in nir oontnining i 
oont of stonnx. Xt doponds on tlxo prosstxro- 

A.±> tlxo otlxor oixd of tlxo sonio, nn nnoacp«>otod xrosnlt 
wrns foxxnd Ixoro in 1023« nnnxoly, tlxnt nn oacplosion 
wn-vo trnvollixxg tlxroxxgli olootrolytio gns wlx€’»n it 
inxpingos on onrlxon nxonoacido Icnnll-gns C^w-itlx oitlxor 
stonnx or Ixydro^ron prosc3nt) is dnmxxo<l down nnd losos 
its * dotonntion olxnrnotor, w^lxicslx it a*oc5ovors orxly nftor 
nn npprocinlxlo ‘ mn.’ Tlxis still w-naxts oacplnining. 

I*rof. 33ono, in Ixis rocont importnnt w^ox-k: on lxiglx« 
prossnro oxplosions, Ixns xxo-w givon xxs n now- prolxloxxxw 
Ifo finds n mnrlcod nooolorntion in tlxo pross\xx-o-riso 
-wlxon tlxo Ixydrogon oontont oacooods 0*C/> por oont in 
n onrlxon xxxoxxoacido — nir xxxiactxxro firod nt CO ntmo- 
splxoros nnd nt rooxn toxxxporntxxro, w-lxon tlxo oacplosion 
Ixns tlxo olxnrnotor of n dotoxxntion ; Ixxxt tlxis sxxddon 
x*iso is rxot olxsor^v^od w-lion tlxo Ixoxxxlx, fillod -witlx tlxo 
snoxo olxnrgo, is Ixontod Ixoforo firing to ZOO*^, tlxo 
initial prossxxro Ixoing txtmosplxox’os- 

-^gnixx, tlxo study of tlxo mdintion of onrlxon xxxon- 
oacido flnxxxos in IProf. CZnmor’s Inlxorntory Ixas slxo-w-n 
tlxo nxnrlcod offoot of Ixydrogoxx in low^oring tlxo mdin- 
tion w-ixilo it nooolc^rntos tlxo rnto of tlxo flnxno z nnd 
Ixoro also tliox*o apponrs -fco t>o a sxxddon oliango, giving 
a stop-lilco oxxr-v-o, as if tw'o difforont xxrxoolxanisTxxs w-oro 
nt -worlc. 

Xt -wns nn notivo Ixaro tlxnt w-ns stnx-tod in tlxnt Oacford 
Inlxorntory fifty yoars ago. Jbi. XI. XXixciox^ar, 
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Tlxo Omanaxtruxarx Ttxoory of XNTxxolonr l>ls£xxtogjmtlo*x • 
Xx?®' n vory inf-orosting lottor j>nl>lislxod in 2SIjA.rrr7JEX.xs! 
of Sopt. 22, p. 430, Clnxmoy nnd Oondon Ixnvo xxsod 
-wnvo xxxoolxnnios to givo n qnnlitntivo oacplnnntion of 
xrnnny fontixros of nntxxrnl ot-rny dxsinto^ratxon. Xt jxxny* 
Ixo of intorost to point oixt tlxnt nsxng vory sixxxilnr 
nssxxnxptions, it is possifcxlo to givo n cpxnntitnti vo oac- 
plnnntxon of tlxoso fontxxros nnd nlso to tlxro-vtr liglxt on 
tlxo plxonoxrkoxxon of nrtifloinl disintogrntion. I slxonld 
tlxoroforo l>o glnd to t>o porxxxittod to givo n sJxort 
noooxxnt of tlxx>so invostigntions Ixoro, 

Xn tlxo xno<iol of tlxo nxxolons ndoptod (Gr. Onmo-w, 
JZi3. f^ jr*H/yj9t^^ "Bd. Cl, p. 204 > tlxo rogion of tlxo invorso 
SCI nnro Inw- foroos oactcxnds Inwnrds, xvitlxont sorioixs 
portxxrlxntjions, to n oritionl distnnoo r^ w-lxiolx is npprooi- 
nlxly loss tlxnn tlxo olosost distnxxoo of nppronoH. of tlxo 
ci.-pnrtic5los, onloulntod on olnssionl nxoolxnnios, for 
-wlxiolx invorso sqnnro Inw sonttorixxg nt Inrgo nnglos is 
still olxsorvod- IH'or distnncos loss tlxnn r^ tlxoro oacist 
nttrnctivo foxu3os vrliicslx vary vory qxxiolc.ty w-itlx tlxo 
distnnoo. Axx cc-pnrtiolo of sixitnlxlo onorgy onxx stny 
insido tlxo nnolons for long poxriods ^of tlnxo, poaHLods 
w-lxiolx on tlxo olnssionl tlxooiy -woxxld Ixo infixxito, sizxoo 
tlxo <x.-pnrtiolo oo-txld novor pass ovor tlxo potontinl 
Ixnrrior. On tlxo w-nvo piotnro, on tlxo otlxor Ixnnd, no 
sxxolx Ixnrrior onn ovor oonxplotoly parovont n grndxxnS^ 
lonkdLng oxat of tlxo w-nvos, aroprosontirxg tlxo procaoss of 
osongpo' of ot-pnrtiolos. 

T£»o tlxoory onnlxlos orxo to oacpross tlxo mdionotivo 
doony ooxaLStnnt, X, in torms of tlxo volooity of tlxo 
a-pnrtlolo nnd tlxo ntonxio acxxxmlxor Jg^ of tlxo oloxnont^ 
Tno npparoacixnnto solution of tlxo prolxloan fCSfr. Glnarxxo-w 
-ix. 33*. JfcXnxxtorjcnnaExs, f^ ixx oontxrso of pnlxlion- 

tion) mvos tlxo qixxnntitntivo tlxoory of tlxo Ooigor- 
I^nttnil rolntion, inol-utdlng, tlxo oacplnnotion of tlio xxxnixx 
.dovintions fronx it. Xmx t)b.o olaooarvod vnlxxos of 

tla^ lognritlxjacx of tlxo doon^ ocxxastmxt X nro plottod 
ognil^wt . tlxo xrolooity of tlxo omlttod' «.-pnrtiolo ow nnd 
oox^kaExootod Ixy n ooxxtinnons lino* Tlxo dottcxd lino 
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ooxix 3 j«»ot>«» t>}:E€> t^l^eoxTot^ioskl 'va1u«)S of I09 oaaL. 

«^f»ujm.ot>ion t:>]rK.4ei.i:> t/lrjto orJ[t>4ociJl ,cti»tv«irkoo ir^, VsrJa^WPO 
vcM-y’ i30^o*3Lt.i*sbl fja.ll t^£i.lco8 j>lebOo, Ixeus -fclno Aria.i'iiio 

T-^- X 10 -^* orsn.. fox* tilxo A^v'lioio fcuncxil^. -Ajnt Cklxxxost/ 
i;>ox-fc5cti ockrx l>o ol3t.ekiaLX<3<l if -r^ its t>ei.lcoxx fo vetiry &j& -fclio 
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c\il>c» roof of Sxxclx vj3tl\ie>« of xjoetlco flio ixxforxxja.] 

nvioloax* volxxxno ixoctrly i:>roj>ort;iorx»l fo flxo fot-^1 
xxoLxxitoox" of €x -jxia.r'fciolofcj oonfadixocl in flio rx-ULoloxxw, u.nc:l 
if oxcfx'ja.^oljSrfocL to li^lxt ole»rrxoix.ts fit ’veoll w^itli tlxo 
oritio«bl distaoco 3-4 x 10~^* csiiriL. clodoood liiolor 

froTTcx tlio cloA/’iatioxxs fx-oixx ixivorso sc^viclto la-w soattox*irxg 
ixx alxxxxxixxixxxxx. 

Tlxo isa.Txxo rrxociol of tl:»o xxxxoloxxs o.llo'ws xxs to oa1oxxla.to 
axx vii3f>oir lixxxit to tlxo oi-olxalxilit^r of ckx-tifioia.! diK- 
ixxto^r£btioxx toy tooxxxtoardmorxt -witlx cL-ro-ys., oxx ttoo 
maturekl a««xxxxxp»tioxx tlxat tsxxoh disixxto^^atioxx is only 
possitolo if tlxo irxcidoTit cc.-p>artiolo oxxtors tlxo ixxxxox* 
ro^iorx of tlxo xxxxoloxxs (O- Oa.xrxo^vr, jZ^. y. ixx ootjurso 

of jpxxtolioektiorx>, 'W'o xxxxxst ai^airx x-e»xxxomtoox* tlxa.t oxx 
tlxo •W'a.vo jxiotxxJTo tlxo ixxoidoxxt e«, ~ jxcLrtiolo oaxx jxoxxotra.to 
tlxo x>otorxtl£tl toarxrior ovoxx if its oxxoi*|^y is loss tlxaxx tlxo 
xxxa.xdxxxuLxxx opjposixx^ ]potoxxtia.l- Wo tlxxxs |?ot ja. jxroto- 
«.toility of jxoxxotrm-txoxi dojpoxxdixx^ for a. |?ivoxx olorxxorxt 
o^cx^oxxoxxti^ly oxx tlxo volooity of tlxo ixxoidt?ixt jxax-tiolos 
axxd dooxroacsixxi^ vory ra.|xidly 'W'itlx tlxo atoxxxio xxxnxxtoor 
of tlxo olozxxoxxt. Tlxoso ]proto4Bxtoll£tios oxcjxrossod ixx 
jsxxxxxtoox^s of ]|>oxxotrektioxxs p»or oxxx. trcxolc ixx stetxxdard 
air jptor xxxxllioxx ixxoidoxxt ct - jxartiolos jEiro tox JB'lfg. 12 

as a fuLXxotxoxx of tlxo atomics xxxxxxxtoor of tlxo oloxxxozxt 
tooxxxtoardod 5 tlxo foil axxd dottod oxxxrvos oorx^sjxorxd 
to tlxo ixxitixd xrolocsitios of cc >p>artiolos froxxx 'X'lxO'' arxcl 
HaO' rosjpoctivoly* Xxx, . tlxis oaloxxlatioxx tlxo oritioal 
distarxoo r© io talcoxx to Ixaxro IBiolor’s valxxo for alxx- 
xxxlrxixxxxx, ITor lijgilxt oleexxxoxxts ttoo difforoxxoo toot'W'ooxx 
tlxo ojpt^xosixx g o otoxxtial jsucxd tlxo CTxorgy of tlxo a-jpartiolo 
is sxxx^l. 71 x 0 rosolts 'l^lxorofoxro dofxoxxd lar^g^ly oxx 
tlxo xxxodol adootod^ as tlfo .^Bi^r^^ost atoxxxio rxxxxxxtoor for 
‘wlxiolx olassioax fxoxxotratioix jpossitolo oaxx too ostizxxatod 
oxxl^ a3pipro:Klxxxat€iA|y. 71 xo le^oaxoral stoa^xo of tlxo o-txrxros 
will*, Ixowovor, roxxxaixx tlxo saxabkO, g^i'vxxxgc vcsry ira^xid 
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dooroaso lair tlxo xxrotoatoility of ax-ti£loial disixxtog^xatioxx 
for IxoaVior oloaxxoxxts* JEtxxttooxrfox^'s otosorxratioxxs foxr 
xxitrxx^oxx axxd alxxxxxixxixxxxx axro slxowxx toy dots axxd oirolos 
f Ot'' tlxo two volooitios. 

7alclxxg^ ixxto aoooxxxxt tlxo ajxjxroaciixxato cslxaraotor of 
tlxo oalcsxxlatioxxs axxd tlxo oxcixoriixxoxxtal ixxxoortaixxtios, 
tlxo oloso a^x-oorrxoTxt of tlxo otosoxrvrod jxoixits -wxtlx tlxo 
cxxrvos xTiay too ta1s:oxx to ixxdioato tlxat for tlxoso 
oloxrrxoxxts tlxo ojootioxx of a jxrotoxx alxxxost alw^ays 
follow's ixrxjtxxodiatoly oxx tlxo p€»riotratioxx of tlxo 
ot-^artiolo ixxto tl»o oorxtral xxvxol^^ax' rogrioxx. Tlxat xxo 
artifioial disirxto|^atioxx xvxxs otosox-vocl to^*- Kixtlioxrf ord 
for oortairx ottoox* li^lxt olce»Txxoixts is ixx xxo way ooxx- 
tradiotory to tlxcs tlxoory, for it xxxox'oly xxxoaxxs tlxat xxo 
^rotorx is ojootod ovoxx aftor jxoxxotratioix, arid tlxis is 
osjfxocially xxatxxral for tlxo oloxxxoxxts of atoxxxio W'oiglxt 
4xx, xvlxxix'o tlxo xxxxoloxxs ixx xxll j>rotoatoilit:y is toxiilt xxjp 
oxxtiroly of *x-j[xartioltss. 

Stxoix 7 [>orxotx-atioTX writlxoxxt ciisrxxjxtiorx of tlxo rxxi^sloxxs 
oaxx only rosxxlt ixx tlxo ojootioxx of tlxo cx.-f>axrtiolos 
af>ixroacixixatoly ovorxly dxstx’itoxxtocJ ixx all dirootioxxs 
(ixidxxeod x*adiotxotivity ), axxd will jxx'otoaxtoly tox^ f^txixcl 
to oxcjxlaixx tlxo roxxxarlcxxtolo iixofoxxso of tlio soattOjtixxg: 
for lax'^^o volooitios x>f ct-ixart iolx-'s otosox-V'CMrl toy Itixttoor- 
ford for tlio ligrlxt oltsxxxoixts- 'J^lxo x’oxisar'lcxxtolo f<'*atxxx-*^ 
of oxxrvxsa ixx IF'igc. 2 is tlxo stoojxrxoss of tlxo fall to s&ox'o 
for lax'gcor atoxxxio xxxxixxtoor (fox* o>camj.>lo, for iroxx tlito 
|:>x“otoatoility of disixxto|:o‘a1-ioix falls to 1 O-®- xxxxfi fox* 
iodiixo t-o Tliis is ixx rxvost scxtisf aot ox’y aj^roo- 



xxxoxxt wxtlx Itvxtlxorford’s otosoi-vatiouxs, ixx W'lxiolx xxo 
artidoial disixxto^ratioxx lx as toooxx otosor-V'od for axx\' 
oloxxxoxxt IxoaxTior tlxaxx pxixos^xlxox-xxs.. Oax tlxo otlxo^* 
lxarxd» it is qixito ixxxx>ossitolo to torixxgr t*lxo tlxoory ixxto 
aerooxxxoxxt witlx tlxo otosorxratiozxs of :E*ottor»owt aix<i 
XCirsolx, W'lxiolx xxot oixly stoowr ixxxrrxtoors of disixx togtatioi » 
toxx dv xxxoro tixxxos as jgroat as Rxxttoorford^s for lig:lit. 
oloxxxoxxts » totxt also stoowr a ooixsldoratolo -pscrotoatoility ol 
disiaxto^ratiori. for oloxxxoxxts as Jxoa'vy as xroxx. 

O. Oaatfow- 

Xxxstitxx-to for Tlxoorotioal X^}xysios«, . z' ' 

Oo£>oxxlxa9oxx» 8ojpt* ^1a^, 
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*Snam ‘CJl«:x:m>*"V^I.oteifc off ffftmo SwO sao fflM ^Ov^itlo off 

A.otxrojrao «i.o«S 2MKo^ixoftffo fifrffojrms. 

^ <3?»C3BB03ELXB^c^co^Xa invoertiii^otiioxx Ixoie^ l^oon. xmodo off i>li.o 
otxt^i^rixig^ x*0|^0X3iet off t-liio eirt>j3::io»f>!Hoxo off 1>]i:i.o oeurt>]:ii oaci.dK. 
off tJtxG offfooffi of eioLnlij^liti oia. i>lxoso iro^oxi« j. ooirfcauiri. off 
'tvlnio 001X0 Lixsiorxs ctro g’i'von. in fflxis p>i^lixxiixa.oary jrtoffo. 
JSy- ff-lxo xisool amot>Ho<i» tilxo i>OTxijpox*ot>nro:B on<l “felxo 
X>**ossvxiroei off t-ffio 43btvm.osj>l»oiro to ^jroot ffioiglxte xvox*o 
ooJoLilotoci for ex tJKext ijs, tiio sxxxi. in itw no3rma.l 

stexto, witlx no torrost.3ri«xl ebuxoree ox* rnex^^notlo »t> 0 'rxxx«. 
^OooebXXJBO off tlxo nnoctnexl Ixeblexnoo ext cold t>omi>ox*a.t>nx-o» 
tiotwoon tH-o aolexK* onor^^fjr cxl>«ort>od in tlxo xxlti-ex^-violot 
liy tixo ext>mosj>lxox*io ^ex»e» nnd tlio energy' ro -omitted 
in tlxo inffrex-red l>y fHo ^ex»o», tlxo da-ytime toxnixorex- 
txa-ros fittio-v^o lOO krn, ’wox'o found to inox*oa.eo witlx tJxo 
Jici^ixt exlxov^o tlxo ^mrffexoo off tlxo oexrtli., xxntil eut 300 1cm > or 
400 Icm. toxnjiorextxxros off 1000*^ IColvin »oom roa«onaxl>lo. 
(Tliox-o iw, off ooxn*«o, xxotlxing xiovol in tlxiM, exltixou^li wo 
iio.vo Vx^on interested in -worlcin^ tlxo maxttor out more 
oxcebctly norliarjpw tlxexn lx«t» Ixoen done Ixerotoffox-o. ) 

A-t lioij^lits nlxovo 400 1cm • tlao extinosolxoro liocoxnos 

x'orj-^ retro jFxnd tHo fx*oo jiextlis off tlio jxexrtielc^s vory long 

j~>.i-HJc 5 tioexll>^ inHxxito, in ffexet, -wox-o it not ffox* ttxo exotions 
off gravrit.’^ and off SLxnliglxt- -A jxortion off tixo atoms 
(or molcoulos) off tlxcsc x-oxnoto regions dance xx^i axxd 
do'vt'n, x-oceivixtg ufiward tlirusts fronx tlxermal imjiacts 
Ixclo-w and falling tiaclc xindor gravity* and may l>o 
csTcjxootod to retxcli Ixeiglxts ujx to 10,000 1cm., l>ut 

soax*cc3l.v aliovo tliis. X>tJring tixe daytimo a nvmil>er 
off tlio outlying atoxn.s are c^accited V>y tlxe sliort-vxrave 
nltx'a-violot liglxt of tlxe sun to wliiolx they are excj>c>sed- 
j\. normal atom uxxoix collision with the exccitcd atoms 
may i*ecseivo a high velocity (collision off the secoxid 
Icind), a x»^elocity stxfliciont jierhans to send it hoyond 
the gr a vi tati onal attraotioix of the eartli. A. norinal 
atom may also attain a high velocity hy ahsorhing 
tlie Cinergy off roooxnhirxation off a j.xositive ion axxd an 
electroxx. Thex*effore there are a nuxnher off Ixigh-* 
flying atoms in the oixter reaches of t.lxe atnxowi>here, 
and tliese gix-'o rise to intc’tresting effects, iMany off 
thexn miglit leax’^e the eax*t-h xxcvex* to return wex*e it 
not fox* tlxe stxxxlight. They do hasten out towards 
interidxxnet ai'y sjiacc, hut under the jxhotoelectrio 
iixtluerxce off tlie solar ultx-a- violet radiations they soon 
l>ecomo ioxxised. Once ionised they are cauglxt hy 
the magtxotic field off the earth, axxd as ion ];>airs are 
crorxstx’airxed to spii'ai around the line of xnagnetic 
ffox’ce, evexxtxxally heixxg brought haclc to the earth. 
Iff the line ends *in sunlit latitudes, the ion xnay start 
off on another xvild heavenward clxase, or it xnay 
wan<ler down to more y>x*osaie low'er levels. Xf the 
magnetic line ends in xxight latitxxdes, as in the ^olar 
regions afftex' sxxn-dow-n, the ion jxairs, uj>on p»lunging 
to the low-er levels, han.d over their energy of reconcx- 
hination to the atmos 5 >heire of those xregions. This 
exxergy may go into heat, or it nxay, iff conditiorxs are 
suitable, x*eai>^ear as light, sxxch as the auroral display. 

( In w-e may xxote that a complete theory 

off the rate of escape off planetary atmospheres 
should contemplate the ideas off the ^oxegoing para- 
gx aphs. > 

Qxxantitative estixnates indicate that an appreciable 
ffractioxx off the sola^ ultra-violet energy is carried to a 
?^one 20^ to 30** froxn the magnetic poles by high-fl 3 rixxg 
ion pairs ejected to heights off 30,000 to 40,000 km. 
above the earth. The estimates have depended upon 

knowledlge off such x^uantitxes as the intensity off 
»uxxlight in the eactrexxxe xxltra- violet, the nxxnxber off 
c>ccited atoms, absorption 'oocscflSLoien'tei (!Einstein*s jEH), 
t^tc. These q[uahtitie4 are imperfectly known^ but, 
t^o far as can be seen, a^easonable values ha'^re been 
i-ised. 3?‘or the casS off a xpxiet sun, the amount off 
-f'lxcrgy trsmsffersred to the .aurcra^ aones appears about 


sufficient to supply the energy of a mOd auroral dis- 
play, This is keeping with the fact that the aurora 
occurs on a rough average two or three times a -week 
throughout the year, w-ith no very marked seasonal 
variatiorxs. T*rom. the velocities off ejection off the 
high-flying atoms and the time which elapses before 
they become ionised, it comes oxxt that a majority off 
the ion pairs plxxrxge to the earth in a zoxxe roughly 
30** to 30*^, or 1400 to 3000 miles, from the magnetio 
poles, and that rtdativoly few get do*wn to xregioxxs 
withixx lOOO miles off tlxe rxxagnetic i>oles, Tlxis is in’ 
accord with the observed 33** j?5one off xrxascimum 
auroral ffreq^uency. Since the auroral eixexgy at a 
given magnetic meridian is regarded as being brought 
in from tlxe sxxn-llt Ixxtifxxdes orx x*oxxghly tht^ same 
meridian, one would eacpect (as is observed) tlxe aurora 
to bci brigliter (or to occur more often) ixx the early 
hours off the niglxt than iix the lat<^r ho\xrs. Xn brief, 
tho maixx oharac texts tics off the aurora receive logical 
explanation on the present theory. 

VVhen the sun becomes active, the magnetic efffects 
of the high- fly ixxg ions, perhaps inax>preciable dxxrirxg 
intex*vals of solar c^xxioscerxce, become px*c>nourxced and 
result in the xnagnetic stonxxs. 'Wo assuxxxe tliat the 
son w-iien active sends out a sudden blast off xxltra- 
violet light. X’or exaxxxple, iff 1/10,000 part of the 
solar surface, w^hich normally is at a texxiperature off 
OOOO**, xv-ore removetl axxd there xvere exposed the 
black body x'adiatioxxs from x'ogioxxs at a temperatxxx'e 
off 30,000**, the total ultra-violet enexrgy in the 'wave- 
lengths 300 to lOOO arxgstx'oms w'ould bo ' ixxcreased 
by lO*, 'whereas tlxe solar coxxstant w'ould be increased 
by oxxly one pex* cent- Actually, in times off s^lar 
activity, x’-ari.atioxxs off tlxree or more per cent in the 
solar coxxstant are observed, and the increase atv- 
X3300 axxgstroxocxs is such as to suggest evexx Ixlgher 
texnperatures than 30,000®. The number off the lugh- 
fiying ions is then ixxcreased l>y, say, a factor of lO* 
over the number fforrxxed during xmdistxxrbed solax* 
periods. The ions, no xnatter -what their velocities 
are, under the corrxbined action of gravity and the 
earth’s magnetic field, xnove at riglxt angles to these 
t'v^'-o vectors with a velocity appuK^xcima-fcoly ^xxgr/jETc, 
the positive and negative ions moving in opposite 
directions. Thxxs there is an electric current euoxxnd 
the earth, the lines of cxxrrexxt fl.ow' being rb-ughly 
circles in planes perpendicxxlar -to the magnetio ascis 
of the earth, 'with centres on the axcis. (ISach oxxhio 
centimetre off the high atmosplxere, off course, renxains 
electrically xxexxtral at all times in spite off the exxorrent 
flowing through it. > Oalculation off the energies and 
processes involved, indicated that the blast of solar 
ultra-violet light produces enoxxgh high - flying iorx 
air's to give rise -to a oxxrrent off lO* amperes for an 
our or so. This caxxses a magnetio held off the order 
off 10-* gaxxss si-multaneously over the 'whole earth, 
which is the order off magrxitxxde observed in the hirst 

f xhase off the -world -wide magnetio storms. Xt has ' 
orxg beexx realised that an oc^uatordal cxxrrexxt -woxrld. 
aocoxxnt for the world -'wide magnetic storms, aud 
several hypotheses Ixavo been sxxggested as 'to the 
oaxxse of the current. Tho hypotheses have, ho'wever, 
contained a nxxmber of dihiovil-ties w^hioh aare absent 
from the prceent theory. 

The liigh-hying xorxs descend in large numbers to the 
asones about 33® from the magnetio poles and ffomot 
there diamagnetic ooxxcentrations off boxxExiderable 
intensity. Orx tlxe assumption that the blast off ultra- 
violet light does not die away abruptly, but oontihues 
with lessening intemsity for a calr so, t%xe diainag- 

netio polar atmosphexio oom^tgaa^rfitions ^aac with the 
day and wane 'wxth the XTpbn working out 

the ohang«!e in the earth’s -nia^setle 3^eld caused by 
this diama^pExetisma agreeqcxxsnt M ffo«ilkxd xn practkudly 
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ooxiodivcuMy iixvolv^^ & lcipuC»wl«»cl 4 B^^ o£ :i»e* 

lMxrio>xur of m, x>^xo't>oe>loot3rio ooll izx ex 9;oi:»nuli3pLK l:»fiUlo<^ 


'Flbus XJndoarcit^xxdltn.]^ of . 

X jeh^'Vje; 3r^li»«a ^rockt io.toz'ost tlio locLcAinf? cbxa^iclo 

oxx ** *X?lxo XJodor^tciJcxciixxg o£ Xtolcbtivi-ty,” ooot.ri1t>o-to<i 
't>y XX- I>- to XST-AmmaiEs of ISJTov- 3- X <Xo o-ot <iovi.X>fc 
.SS3xu»t>oixx‘^» “Worlc. XXi» oozxolusion.8 lio'V'© l:>eoxx testod 

OJTULoicfcrlly ojOLcl. foxaxxci oorroot. tXioxx^Xi X b oli evoy 

X do ntot xzri.dox*sto.nLd . 3 ocbzx only suj3f>o»o, cts XX. X>- 

indioettos, tlxot tlxo o3s:]positox*si of XSiixstoixx Xici.vo ox- 
X>x*essod tliomsolvos ixi lo<rx^uiCL|^o Aiv-XiicsX*. doo» not oonvoy 
to ox'dixxa.xy xnon tlio xnoonini^s tfioy intond* X'ox* 
cnnjplo, I>- ct»l£», 'WX^ett iw tXxoro difUonlt to 

nndor^tctnd in tXko «t«,tom€snt tlx At if ^i%ro •w'Atolx a m atx 
dvinjg cjuiolcly *w^o .»Xi.a 11 find tlxAt Xais oloclc -wAll not 
■ooj> tixno -v^i^itlx oxnrs? *’ Xint I do find it diOionlt- If onx* 
oks AX*o ^ood, -whky -virill tlioy not lcoop> tirno ? \Vlx.At 
a spAOo to do -wdltlx it T I oAn nndor»tAxvd tlxAt Xkis 
olook 'vsrill not» An a ciozxe^o, lcoop> tinao -witlx tlzo csxm ; 
±€>Ttr if ln& stAT'te At mid d Ay And tz'Avol® •witti tlxo snn. 
And A» fAst, Xio ■wdill Al'W'Ay» l>o At nziddAy- Biat sxxx^ly 
XoA olock "Will nrLOAAnT*o tlxo j^assa^o of tiino ■w'itXi. nzino, 
tiok by tick ; And exird;y it is possible to o>cj>lAizi in 
Aimj>lo lAn^nA^c tbAt x?v>zicb XX. IL>. finds so simj>lo. 

.^^Vnotboz* jpAz*Ado 3 c -wbiob | 3 nzsslod me before evez* 1 
beArd of Xlinstein* And *wrbzcb to tbis dAy I do not 
zandezrstAnd, is tbAt, 'wbile I Am told tbAt jpArAllel lines 

Az:*e tbose “wbicb keex> «, oertAizz distAnoe ApAz^t ^SAy a 

yAzrd X aum Also told tlzAt pArAllel linens, if oontinzzed 

fAr enozzj^b, -will nltimAtely zneet o-win^ to tbe 

onzrv'Atijire of spAoe, or* some snob zroASon inoompz^eben- 
sible to me. 13 nf, if tbey Al'v^Ays keep a ^^Ard ApAZ*t, 
bo'W' OAn tbey nzeet ? Is pAzr^Adoac neoessAzry in soienoo T 
So fAz* AS X Am Able to jndj^e, pAz*Ado>c Alv^Ays meens 
■words nsed -witb xznlike moAningrs, A liorse-obestnnt 
And A obestnnt borse is An eze Ample - 

X feel I Am AizXnig my ignorAncse ; bnt tbis sozX> of 
z^norAnoe is so wides]^>zreAd tbAt its dispoi*etAl is -wozrtb 
wbile. Scienoe, limited to “ only tbree <or is it 
eleven people in tbe -world,*’ is very bmited- JFor 
tbe mAss of people it is do| 2 :mA, tbAt zrofnge of Antbozrity 
And tbAt bAzzo of soienoe. Onoe A^Axn I Ask, in -wbAt 
sense -will tbe otber mAn’s wrAtob not keep time -witb 
mine ? Sinoe XX. X>. declAxes in effect tliAt it is not 
difSlonlt to zxnderstemd, be sbozxld bnd it eAsy to eacplAin. 

O. .j^non;x»zx.»x. Xtiis'm. 

Xjenno3C X^OAd £}ontb, 
iSontbseA^ ISTov. &* 


Of tbese tbree meActzin^s, tfze onA implied tbron^bont. 
tbe Azrtiole Xn qnestiozz -was tbe first* Jpt ntzAy seesm tbA ' 
.most trixriAl, bnt it is AotzzAlly tbe most impojr^Azrt 
for tbe non-soientifio mAn, for it> repzrcssents -wbAt is 
for bintz tbe most vitAl pAzrt of soienoe j tbAt pAzt, 
nAmely, ■wbiob be cAn AssimilAte And. zxse in foxxningp 
Xzis own pez*sonAl oreed or pbilosopby. XXe OAn 
dispexzse witb detAils of teobzzloAl interest^ but be . 
oAzznot dispense -witb a knowledge of wXzAt it is tbAt 
soienoe is AotuAlly findizxg out. Xt is tbe provision 
of tbis kind of zmderstAnding tbAt is tbe Aim of 
e::Kp<>sitors -wbo employ tbe propezrties of ouz-ved xrzirrors 
to illustrAte tlie reejuiz-ements of tbe speciAl tbeoz-y 
of relAtivity or tbose of * jpATAllel ’ lines drAwn on 
spheres to repz*esent tbe enoots of tbe ozzrvAtxzre of 
spAce. Hze devices Are AdxnirAble, And bAve^ l>een 
sdmirsbly utilised by nrzoz*e tbAn one -wTriter. ^So fAr 
AS I know^, it is not possible to improve on tbezn. And 
students infinitely lower in sc Ale of intelligence tlzAn 
Sir A.robdAll Xteid OAn, by tbeir Aid, understAnVl tbe 
roq|uiz*ements of relAtivity as well as tbey under^tAnd 
tbAt tbe sky is blue- Tbe reAson -wby tbey qzzestion 
tbis, AS I conceive it, I bAve stAted in tbe Art^le ; 
it is sinzply soejpticism. 

i tbixzk tbis znterpretAtion of tlie position is z*eAlly 
boz*ne out by Sir j^z*cbdAll Xteid’s letter- lie Asks 
■wby tbe clocks of observers an quick relAtivo motion 
■will not keep time. Tbis is Asking for undez'StAnding 
of tbe second type. And I cAn ozz.ly Arzswer : X do not 
kno^w ; it is simply a fAct of X^Ature too element Ary 
to be eacplAined in tbis sense. lint tbe interesting 
tiling is to consider wby Sir ^z'clidAll Itoid Asks tlzis 
question. He does not Ask w-liy t^wo A.dmirAlty 
obronozneters, one At Ozreen-wicb and ozze At ObAtbAm, 
should keep time. Although, presumAbly, be bAS not 
mAde tbe experiment, I tAke it be -wozzld not z*egArci 
tbe x*es-ult as beyond under-stAnding. 'Y'et it is oiz 
pz*ecisely tbe SAme footing as tbe relAtivity result. 
Tbe fActs tbAt clocks At tbese two different plA<*-crt 
k^eep time. And tbAt clocks in quick i*elAtive znotioii 
do not keep time. Are equAlly elementAZ*y f Aots of 
conceivAble obsez-vAtion- vV^by, then, ‘ seek for a sign * 
in one oAse And not in tbe other ? I suggest tbAt it. 
is simply X>eoAxzse -tbe first oonfirzns a preconception 
And is therefore credited, -wlzile tbe otlzer violAtos 
A preconception and is therefore izzstinctively dif^- 
czTedited. If Sir .^rcbdAll Xteid really believeci 
IH^zzstein, w^by sXzould be reqzzire an eacplanation from 
bazn and none from tbe .Astronomer IXoyAl ? 

XX. X>. 

Tbe Uzativerae azad XzrrevereiblUty . 


Sxsb AjRcnax>.AJc:.jc. XtaEBxx>*» inquizry, ■which is vez-y znucb 
to tbe point » arises, X tbizzlc, fz:*oxn an indefiniteness 
in tbe -word * zanders tanding.* ’When applied to a 

sciczntifiLC deduction outside pzresent possibility of 
"^observAtion, this word has at least tbree distinct 
meanings. X^iz^st there is tbe simple oompzrebezzsioxz 
of w-bat is predicted 5 secondly, tbe amdexstanding 
of -wby it slzould be so, eaepressed in tezrms of anore 
elementAZ'y scientific concepts ; thirdly, tbe zander- 
standing of wby scientific men have been led to 

predict it. To tekse an eacaumple suppose tbe eaartb 

were perncusnently doud-bozand, and a pbydeist pae*> 
' dieted that above tbe clouds space ■wozald appear 
blue. Understanding iar tbe first sense -would coarre- 
sf^io^d to a clear rnerzts^ picture of wbat w^as meant 
, by tbe statement. In tbe second sebse if* W'buld rnesbz 
tbe mastery of tbe theory of tbe scattering of light. 
Xn tbe. tbiad w^^zald inzeen tbe understasrdzrzg 

, ' vojt-. 


03W the Asszamptions that space -tiaxze is finii*^ 
spatially but not tempozraliy < apart from supematurAl 
even-ts szzcb as ox*eation>, and that a-toms snd.'radiAt.ioii. 
are anutually convertible, 3ir dames desns <3SrA,*rx7AZ!:.. 
XfiS33, p. fiSO ; aarrives at the conclusion that tlio 

universe is progressing 'to'wskrds a final state of 
xnaaEiimznn entropy fzrom wbiob no zetum is possible. 
'V^Xzile such a state has a mazciznzrm o pWoW probability « 
it does not follow that it is final. 

Supposizxg tbe s-tate of xnaacimzzm entropy to >>« 
reached, and all atonzs capable of suob e traxzK- 
foxmation -to be dissolved into radiation^ fiir ^em<’.H 
deans XSWl, p. XOiSSy calculates tbwt 

-the probability of mdstenoe of one nob-pooexoanent 
atom is of tbe order of Xati , ,otbe»’ .wora«, 

dnring only of tbb rei^ of atara^fy will ^ them 

'be erven 'one non'«P<Mtnanentatoxn, .A 3 BStbW" tba.riakirurnu 

atonaa in -tbe ^preaent, rmi'srwaa^ aooordmK 
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2;4r,^'"l©383^- 

to xxut>i>i<» 04t, *>. 3ai * £»a5S^ 

i« XO»^. TririLeirt,, Si*- •TfiMmewa ^eckixs <asrjfc.m:r»jHa. 

3p. 0*r4= ; 10ia»> j>oiri.'te o*xt>, -f>ln.o of 

xiri.ivo*r80 wit-l* ei.8 ootro^py m,m T[>c>m»G&&&e^ o.is 

ojr^soot. is of tjlio or-dor of ..or 

cussoxoi**^ «KO a.jpj>jre!oi«nt>lo f**«Lotiio** of -fcVio i 3 T*oa«>*i.t> 

^ttoros «.*•€* o.o*^-I>o**i^a.**.oiaL'fc, 8 i.in.c 3 L t^lncbt; -mosti of -feino 

omorjacv -fclno x^r-oso*xfi ooivorso is im. tiKo forro of 

r-owjlirt.'fcioo of froc^uioinoy too sioetll to Intjtilci sttoms 
roa.ciilv'- rriiis x>x-ol>a.lni 1 ity is vory small, Tbofc finnito,. 

amcl rVmairxs fixxito hio'wovoT’ lai-^o tlno fioito ^mnivoi-so 
mav^ in tlio csonxi'wc’* of c*toi:*nit.v any ovont 

witVx a finito jJH*oltna> 3 ility will ocic;m-. MCe^ncc' if tlio 
ox-ose-mt molts away into radiation, anotlior 

«c.inally ixn|;»r*olr>al>lo will dovoloj:* in tJno ooorso of alnoixt 
' yoars- J 3 txt tlio imi:>rot>al>ilitios involvod. aro 

so vast’ tlx at it is j>orliar»s xinlilcoly tlnat ovoxx a sixnp;:lo 
atom will l>o Ixxiilt xxj> fx'om ratfixxtion in intor-galaotic 
spaoo dmx'infjf tlxo * lifo ’ of tlxc^i prosont nnivorso. 
jF^ltxot nation cian j^onox-ally l>o noj^loctod. ixx j>r*acttioal 
lifo, l>xxt n<»t i*-. tlno oontomplation of otornity. 

If tlnc3 alnovo ar-ficn-xnont is oorz-oot, tfic^i'o is no nood 
to assxamo a l>x'oal«: in tlno ordc^r of I^atnro to aooonxxt 
fox* tlxc^ V>o|a:inni xigc of tlno parc^sont xxnivorso. In tlxis 
c-aso tlio tJxno talcon liy snoli ©voxnts as tlio *■ lifo ’ of a 
star is instantanoons ixx ooixxpariwoxi with, its ro-croatioxx ; 
and otox'nity is, on the? wliolo, dixll- Indood, all hxxt 
^p-xo'**** ,>f it- is dnllor than tho xnoinont. lint 

tinrin^i most of otcn-ixity thox-c^ oan l»o xxo livixxp: oroatxxros 
at all x'osc*nxl>lingc oixrsolvos to ho horod- I'*or sixxc?c? all 
orj^axxisms livo hy tho ixtilisation of prooossos ixxvolvin^ 
inernvaso of <?ntroi>y, tlioy oaix prosnxncihly only oxist 
chxx’ixx^? tl»o aftox-inatlx of a vox*y lar^o finotnatioxx- TDlns 
is why wo ai*o witnossos of tliis oxccrossi voly xmxisnal 
occ*nrront*o. 

’’f'his Ic^ttc^i- is not intondod to sxxi^irost that tho 
ahovo viow of tho nniv-orso* is corroot, hxit that it is 
oojxsistont xvitli Hix» •Tamos «Te'axxs’s promissos, ovoxx if 
aotnal xxxxxnl>ox*s ixxvolvod xxro v-oi-^" difforon t from 
xliosti li<»i'o »xssnm«.»d. *1- li. I.lv^X-.r>jrX_i<ris-. 

^iix* ‘VVillixvm I>nixn Institixtc?, 

ITnivorsity , Oaxnlxrid^o. 


a solf-oonstJ tntc*,d -cXnxxhis of tlio soiontifio x»f^»ln- 
sopliy of * tJio arxesionts ’ raiso a x>lairxt oxxtsido tlio door 
«>t‘ tlic> "roxnplo of JVIodoi’xx JFCxxowlod |.50 from w^hiolx lio 
lic^ars tho voiox^ of its Sx'ox'otai-y stating his ox>iixion 
ahoixt thoix' vioxvs ? («xxpi>. IST JSTov. 3). Tho 
irrov'ox'silxility of living onor^ios wxxs fxxndanxontal 
Icnow^lodj^o oTi w-hioli tho anoioxxt soioxxtists of Aryavarta 
hxxsod thoir cloest rinxss of x^volxition, hixman and oosrnio ; 
and tho anoionts •will ho ploasod to Icrxxjvs?' that tho 
xaodorxxs havo, in thoir txxrxx, discjcxvorod this law of 
IMatnro. ICvoiytliinja: in tho xxxxivorse^, froxxn atoms to 
s tax's, is sxxhjoot to *■ hirtlx * (xxxanifostatioxx ) axxd * doath 
(withdrawal into latoncsy), F»oriodical oyolos of 
a^xpoaranoo and d isa jxxnoararxoo of ail fox’xns of lifo is 
tho mothoci. of tho evolntion of Tho 

jxlicoxxix risos ont of tho dc^ad aslxos at tlxo oloso of tlxo 
clarlc half <I*ralaya) of tho cyolo, Tho anoiozxts woxald 
iXfT^^o 'W'ith tho vio'w oacpx'ossod in. tho notos on p. *703 
x*oforrin §5 Six* ,^a*nos •loans’ lootnro ** that a dograda- 
tion of tho jxhysioal xmivoirso is^ not nocsossarxly a 
<io^radatloz 3 L of tho ^world of spirit.*’ 'To thoxn a 

J^c£n.wx.n^tcmst is a oyolo of a solar systoxxx t a JkTa/s^at- 
that" of tho oosmos. *rhoso oyolos aro 
Tho days axxd niahts of 33rah*n&.** Oaefox^d has 

pnhlishocT ** Tho Saorod :»ooU» of tho lElast ** in many 
volxxnxos. htit' Oamhridepo is advisod to road tho Sln^grlish 
translatxoxxs of Indian soholars* who xnxdorstand. oottor 
tho tocihxxio^ and. sOiontiho syxnho^ of ^€«r 

anoostots^ ^ !-•- 

No, 308Z,' VoW/hl?.! ..V.'V 


J&Xootran "Vl^avos hy 
Roftootlon . 

oxi*:porimont h^s hoon mado to tost 'n^hoth4SQr or 
not oloctron 'wa^^s^ as^^polaxisod hy r^fllootion frc^fgjIS^fJho 
faoo of a orystal*,.^^''^^*;-;,;'.^ 

Tho o^cporiinont is similax' ixx xnothoci to tho donhJO 
mirror oxporijmont hy xvliich ono doxnonstx'atos tho 
polax'isatioxx of lij^ht hy x-oflootion from j^lass. A. 
Ixoxno^onootxs hoanx of oloc.'itx'ons is roflootod ^at 
inc-idonoo frorxx a ■( 1 1 1 )--fac'o of a nich-ol crystal, and ■ 
tlxx? x'odootc^d hoam |:>x*oc?ooding fx’oxxi tlxo fxi'st crystal is 
then roflocjtod at tlxo saxno axx^lo of incidoxxoo froxxx a v 
soooxxd siirxihxx* crystal. A. doxihlo K*ax'aday hoac 
plac<-»< I to x'oesoivo oloctx'ons jxi'oc'oodinfy fj'oxxx tJxo socond 
crystal in tlic^ <i.irx^ctioix of x'x’s^rnlax* r'cflo<',tion, Ixxxt only - 
sxxch x>l©ctx*oxxs ax-<?» ailoxvc^d to orxtexr tho collector as 
Ixavo rotxxixxod all ox- noax'ly xxll of tlxrsir ixxitial oxxcrgy 
throniajh tho two rofloctioixs. Klootxroxxs w'liicli havo 
lost axnoxxixts c>f onox'i^y corrcsspoxidixx^a: to xxxoro tliarx ■ 
■two oc^xxivalont v-olx-s arc occlxxdc^d hy an opposin^^ 
jiotontial . . . 

Tlio second crystal and tho ccxlloctox* arc joined 
x'if^idly tof^otiien-, and thc^ systoxxx coinprisin^sf^ tlxos^^ 
jxarts may ho x-otalod ahoxxt arx axcis wrlxich rsoincidos* 
witlx tho axcis of tlxo hoanx procoodirx^ froxxx tho first to 
tho socorxd cx'ystal. It is ^xossihlo, tlxoroforov to vary 
tho dihodx'al xxngelo hotw-ooxx tho plarxo of incidonoo of 
tho> socorxd rofloctioxx and that of tho first- Thoro aro 
txvo positions of tlxo rnovoahlo systom for whiclx tlxoso 
1 >lanos coincide, and for tlxc^so ‘ parallel * positions tho 
cixrront ontox'in^ tho csolloctor shonld ho a xxxaxcixxxxxxxrx 
X>rovidod asynxnxotry is im^^xrossod xxjpon tho electron 
hoam at I'oJfloctioxx ; foi- tho intorxxxocliato * transverse * 
^xositioxxs f.he oxxrreixt slxoxild ho a minixnxxnx. 

Tho ohsox'vation is that, if sxxch a cioxxhly jxex'iodio 
variatiorx of the cxirroxxt -with axxj^lc eacists, its axnplitxxdo 
is less thaxx t'wo onex-lmrxd x'odths exf the total current, 
-wlxich csori-esjxonds to tlxo xirxccrtainty* of the moasnre- 
ixxents. f5o fxxx' as oxar ohsc*rvations ^o, thex-e is no 
polarisation of electx'oxx w^av'es hy refieotioxx. 

The -rxxc^asxjrem exits Ixave ht'cMx made at hoxnhax-dinjg 
potexxlitxls ixx tlxe rarip^e lO to lixO volts. A^itliixx this 
x'anKe* tixe intexxsit>' x>f the doxihly x'oflected heam 
cixclxihits fivx>> xnaxcitxxa, oc?cxirx*ixxf:]C a-t hoxnhax’dixxjg potent- 
ials ^O, />/>, TT, 103, and 120 volts. Thx^ xnaxcixxxa cox*re- 
spondintr to tlie lii^^lxest thx'o<» of these volta^^es wore 
ohsei-ved in oixr oaxiier e:»c|>ox'ixnc**nts on c*»lectron refioc- 
tion (jF*mc?- --Ictcrd. aS-cx., 3>; 1028). The 

tAvo at the loAVor volt.ai^es xvex-e oxxtside the ranj^e of 
tlx c?se px*e vi o » i s ohsc^ i’ vat i orxs . 

The heaxxx al. 120 volts is particularly strong* and 
Avith rc<#;rard to this heam it may he stated that the 
amplitude of the variatioxx due to jxolarisation is less 
than one-huxxdredth of tho total current. 

Tlxe curx-ent inoi<I<^nt xxpoix the first crystal is ahout 
2 X 10~* axnY>.-» and the curx'ent received in the collector 
is of the order /> x lO-^a anxp. O, O'. I:>a.vxss03st. 

I-,. H, O^ErRMoren. 

liell Telephone I-alxoratox'ies, Ixxc,, 
isiew Yorh, -TSr.Y., Oct. lO. 

Radio vision . 

lasr steex'ini? clear of the hyhxrid ‘ television * in a 
note ixx ISTA-Opcnain of I^ov. 3, p. 704, you. lead to a C5on- 
f usion of torxrxs which, xxnfortxxnately, is oonxxnon. , 

* Radio vision * is suitahle for ‘ television * hy radio* 
hut ‘ television * oan also he transmitted hy teleg^xaph 
or telephone line. 

:N^ear the end of the note you refer to ** the radio 
pictures,” meaniniG? * televisi<;^n,* . Tho hroadoast of 
radio pictures— --photot^egraphy- — as now hoxng done 
hy the and is i*t a state nxuoh nocMrer prao- 

tieshility than * television.* 

■ ^ ‘ " ■*' .-3C3 
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jsr^ or zrjRjs 


Xja. ocyujtitixHfcosi 'bli.oxre iis jgpr>e^'t> o'V’erxr 

i;m»o o£ -tex-zscis ixx l>r«tc%o}i o£ «b 3 g>x^li«<l isioi«»i3^oo. 

is 4^1xnost> o<ecirtra.irx tvjKc»>t> t^Jhtoso ^ov<!ox*db3 -w-ill x^xmcbixi. : 
<>elo'V'isioxi» iza. JSxi|^]ls}a.>S2>ehei>ls:ixxjg^ <30ian'tiX*ies s, ix^l^V'isloxi. 
iix XVaotio^ 5 SrSici f^i’ziseliisrx* iia. ' '<«l«»xr 3 ^ Xii "would 

for tr.lio sedco of x^xro'V’€»Z3LtJl!ti;|^ f»ateux*.dox*st>ao.dini^ 
if "Clio x-^l^>lolo|?iosil cjuilalalos "wor^ cirop^jaed ixTixnodi"- 
atol^r. 'Wxxji-xam: «T- ]&i«,iTrruA^xi!!ir- 

I^riv^, XXull. 


. StdCxt; ^lEl»i^*3rAXisr jT^tisos -tlno ciuoMfion of Aviactt is mos.n.'fc 
, T^y' z'ctclio'v^isiojs'^ecpid folovisiori . A.&. «. fulo, -wo liSiVO t>o 

’ lao ■^tiidod. not; only l>y tlio oontoact l>ut eblso 

rfcy ■fclio>*.jQ.Wtions,lity of tlio nsor*- -At one» timo it "warfs 
tlaougclit; tlifitt x-ctclio-tolog^i-a-jaliy stioul«l i'op>la.oo "wiroloss 
tolo^^rax^liy, a.ncl Tnctny ooxnxnittoo mc'otini^s -wojro liold 
Iby olooti’ioal onj^inoox-s to oonsicioT tliis cjviostion. It 
"wa,» found t>»a,t ooxnmc^sroial intorosts, inoluding |^>a.tont 
rij^lits, lietd to l>o oonsidoi'ocl, and so as a comyn-omiso 
tlio Xiritisli E3ny?inooi:*ingf Standards Association a^^rood 
to sanction laotii- A.s a xnattcx* of fact it lias l>ocomo 
conrrnon jii’acticc to use botlx, and tlio question of tlio 
sux*-v"ival of tHo fittest may no vox- ax'iso. In A.xnox*ioa, 

* radio vision ** is largely used to denote tlie trans- 
mission of livin^^ paotures p>ax*tly tliroujg^In tlie etliex*, 
and an „attemy>t is made to xostrict television to tlie 
transmission of living X>iotux*es tlirougfli "wires- I*lioto- 
telo^i'ayiliy is anotlier art altoj^etlier- It is tlie rejiro- 
duction of pilaotogx*ap>lis, yiictures, etc-, l>y electric 
imyiulses sent tlirou^^li "wix'es or tlirou|^li tlxo etliex’- 
Tiie I^ost Ofixco and tlie ^VTarconi Ooxnj^any malto 
e:^tensive commorcial use of tliis metliod, and "W'e 
liave seen admiralilo x*ojix‘od notions of jilioto^x-ayilis 
made in a fe-w- minutes sent fr*om Herlin to X-«ondon- 
I^ex*lia;ps it -would lie liest to use tlie liytu-id -word 

* television * to denote tlie ax’t of sendini^ piracticalJy 

instantaneous living yiictures ovc»r loni^ distances 
eifclier l>y -wire or tiy'tiie etliox* and resti'ict tlie liyl>x*id 
word. * radiovisiOn * to tlie latter inetliod of trans- 
mission. rriie use of "words like * televisor,* -wliicli 
is a trade word registered l>y tlie .Hai rd Ooxxipiany, to 
denote a' s]pocial kind of ajiyiax-atus, is olivioxxsly re- 
stricted. |_JE;x>i'ron, 


Stellar jSjpectra In tlxe X'ar Ultra-Violet. 

fei'rxsxai-A.xx, syieotra cannot lie stuxlied in tlie far ultra- 
violet sj|xeotral x'egion, liecause tlio oax*tli’s atxxiospiliere 
ixas too strong? an atisoryition tiey ond aliout 3000 A.., 
due to tlie amount of oacone in tlie u^ijier atmospiliere- 
TiiexTO is no doulit tliat tliis oasone is formed l>y tlie 
p>liotooliomioal action of tlic^ sun*s i-adiation. 3VJost of 
tlxis oasone is at a lieij^lit of -IrS-SO km., altliou^li tlie 
measurements of I>olison and liis oo-'workeis slio-w 
tliat p»erlia^s al>out 30 y>or cent of tliis ozone diffuses 
to doejier*^ layers, p>rol>al>ly to 250 km. or lo-wex'- On 
tli^ otker liand, we can siyppiose tliat in tlie lii^lier 
layers" km*, and xxiox*e> less ozone -will l>e formed, 

oorresfiondinjg^ tc> tine lo"wer p>x*essure. 

If "we consider tliat in tlie midw^inter in a. jpolar 
region of al>out 4000 km. diaxneter tlie sun’s radiation 
does not pic-snetrate deojp<i>x* tlnan "bo a lieijarlit of 60 km. 
at tlie ed^e of tliis circle, and not deejier tlian to aViout 
*700 km. over tlie nortli oole, "we sliould excxieot tliat 
at tliis time no ozone "will oe foimied tlnere. AVe sliould 
also excjpeot tliat tlie ozone SioitMXx^dL durinj^ tlie summer 
-will l>e deoonnnosed liefore mid-winter. X*lxon w-e 
sliould not fin<C a strong alnsoxrntion of ultra-violet 
li^lxt in tliis arctic region, in tke xnidwintor -unless 
convection -were to xnove ozone from soutlnexn. regions 
to tlxis jiolar zone. Hut under fayouralile conditions 
"we can also eacnect tliat k lari^e amount of ozone -will 
lie decomf>cMr4ed liefoxe it readies tlie yilace of oli- 
s^rvation. It is not orolialile tliat tke endotkemiio 
.ozone can .l;>e driyerx'*40<H> km. or.^apaMo:i|^e from ,tliO ^laoe 

■.r,. ,iSro. ^82, VcHU. 1223 ■ ’■ 
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of .piliotocliemiOal formatiozi ' to tlie p>laoe of oliserva- 
tion "witliout any -deconixiosition. 

Xlierofore at a yilaoe in tlie p»olar region near tlie 
edg^e of tlie arctic ni»lit -we sliould find a lietter 
diance of oliservin^ snorter "wave-lengd^^kis in. stellar* 
snoctra tlian at any otlier time and any otlier x>laoc. 
\Vitti only a small jiercenta^e of tlie normal amount of 
osEone, -w-e sliould find tlie -wliole spiectrum to aliout 
2100 A.., -w-liere tlie alisozp>tion of tlxe oxygen molecule 
Ixej^ns. “Wlxat tlie real conditions are w-o do not 
kno-w", l>ut in any case -w-e can eicyiect -witlx certainty 
from a study of stellar ultra-violet sjiectra in tlie" 
arctic ni^^lit jxxst as imjiortant results fox* astrojpliysics 
as for xxioteorology and ^eop>liysics. 

TJai.s yiayxer w-as communicated Ixy Hrof. H. Hussell 
at tlje meeting of tlio X-ntex*rxational Atsti-oxi oxxiical 
Union in Ueyden to I^x*of. 13. Hosselaxxd aud X*x*of. O- 
Stormer (Oslo). Tliey eicyiect to ax-x-an^o e>r|.xerixxi€^nts 
to study tliis y>x*ol>lexu at Tromso. / 

<r.lxTismrT3Xfc OA.mo. f 
(I*’ello-w' of tlie Intertxa-Aiorxal 
IlJ ducat ion HtoaT*d. X 

Haixiior* I*liysical Ualioratory , \ 

Hx'incotoxi, INI'.*!. 

\ 

rXlie Structure of -tlie Henzene Rin^. \ 

A-Tst l>il-ray eicamination of lieica-raetiiyl l>t>uzene, 
0 ^( 011 3 )*, recently couifiloted, liti-s led lo certain de- 
finite and f unrlaxrix^Ti tal conclusions coxxcox*niu>jj tlie 
symmetry and fox'm x>f tlie liexxzene x*ixx^. 

Tlie crystals lieloxif:? to the tx’icliuio systc^jxi and tlxere 
is only oxie molecxxlc3 in tlie unit csel!. X^lie i:na>cini.t xm 
molecular symmetry is thertifox'o tx oentxo, ixi a^x'x-x^- 
xnent w-itli orov'ions i*esults on henzt^nx^ and the fxxll\- 
lia]o| 2 ^onate<i henzene dx^ri vat xvxijs (1*^- <-}oi*dc>xi ’C 
2>^.A.T'XTms, 122, 401, and otliers). One of tl»c y>ossil>lc* 
minimum c^ells, however, has its and /> a>CLes voiy 
xxeax-ly eqxial A., axicl 3-020 A. xc’isi>x9cti vely 

-while the an|xle hetw'oexi them is 1 10“ 34', that is, 

nearly 2 ->t*/ 3- Thei*€^ is an oiccellent cleava/^e jiax*allt*l 
to the (OOl) jilano, s.rxd tlie x*e£iectioxis fx-oni the v'ax‘iovi.-i 
ordex-s of this yiJaxic-^ tlixninish in ixitensity ixi alixio.st 
tlie same yiroyiortion as those from the (OOl) oloax-ajo:*-* 
yilarxe of Krajiliite. X’here is also a marked y><^i*iodioit >• 
in the intensities of reflection from jilanos in tlxe £00 1 } 
zone. 'The redeotioxxs from (/*. /c O) jila iies oorx'es|>on« t 
closely to those fx*om (A; A -+ A? O) and -i- A; /& 0> yiltxxK'i^^. 
There is a similar, tli oujc^h less_ ohvious, i-esemhlanrc 
hetw^een <A. /e A) <A: H -t- ic £} and *f- A; At- A) jilaxies. 

These int^exisity var*iations jix-ovo quite clearly f ht* 
excistorioe (hitlxorto assumed for crysttvllo^rrayihic jmf- 
|ioses> of yisexxdo-heicaj^onal or heica^onal syrnmeirv 
in the henzeno rin^, and also that, in this oomy>ouii<J 
at least, the lienzone ring? is almost if not quite ; 

that is, it resemhles the rings of six carhon atoTix^ 
oicisting in grayihite rather tharx those in diamond. 

A. further analysis of the intexTisities slio-ws that f li« 
only piossihle arrangement of oarhon atoms is one iti 
which the side of the hexizene hexagon (distance l><-- 
t"woon centres of neighhouring carhozx atoms) is 1-42 -- 

l-4» A. The least O <D distance in graf>hite is 

1-42 A.., w'hile the side of the hexcagon obtained >>y 
jorq/ec^ Axxgr Hragg*s ‘ piuokexred ’ benz ene rixxg on to t. lie 
mean pilane of the ring is 1-46 A.. The substituti<^>ii* 
therefore, of a fiLat bexxzezxe ring for* the puckered riii>?s 
in naphthalene and. anthracene w-ould not affect tl»^ 
periodicity in the <? direc-tion, which is ojifxe.hf the mont 
striking features of those crystals C’W'- XX^^Steragg* ^e,iU 
«e, 2T>. 

A more detailed acoount of this investigatien. xs ixow 
being prepared and will be published else^Srhere. 

■ , . ■ Y.s^apx-xc'V' )- 

" , .The XJniyearsity* X<eeds^' ^ 



zjMJm 


ail 


^Ratiseoasoic MCoumt;«tin Ssrstr^xns €>£ JB.tjix'0£>4e ^nd Am^x-ioa-^ 

33y IE* B. B^xxusi’sr. 


WO la.olvcKrB swro iMivolvod in. ‘ttt& ^ooXo^ic£tl 
oletetsido£tt>ion of foldod monnbcLins, na»m oly, ci€t>tio 
«tnciL ^o»ii;ion. Ono-Ja.a.lf of tfXx© »w*f€too of Bmrojwa lia^ 
oso«.j>od xnonntcfcin <iofox-ma.t>ion slnoo t>lx& <i«.wn of i;jki.o 
Oa.m.l>ria.n- Tlnis a*x*oo.» -wlxiojli. -wo xna,y cn«ll B«tlt;io£k» 
ilis l[>cu30 on t>liLO Oratls sund its ei»pe»:3c: in SontlxAVcLlos. 
Two Bculoeoacoio mount txin oi&etins moot ixx Sontlx 
Ws/los fibboxxt tlxo wostox*n £lix|^1o of BaJLtioau. In iS8T 
jSu-oss ncxmod tI>o old ox: of tlxom Oa,lodoixia.n, out of 
ooxx3tx>liTnoxxt to Sootltxnd . It x*xins nortlx~oa,st a.nd 
Its foldod, oloavod, s.nd Ixirolcon x-oolcs cti>j>oa*i: «bt tlxo 
sxxx*f«uco in mcLxxy j>a,rts of tlxo Biritislx Islos» in most 
of JSrojrxvfiby «bnd €blon |5 mxxcix of tlxo S^wodislx frontior*. 
THoy f x*oq| xxontly inolndo xncbrino i'oj>X“osont€i.tivos of 
tHci OtxxnTxx-iai.n, Ordovioie^n, ctnd Silux:.ia,n ; txut tlxo 
Oovoixistn, wlxox-o dovolojxod xvxtlxin tlxo OaLlodoixia,n 
*>oJt of Bx-ita.ixi stnd Socbndino^xria,, o^nd ofton iix 
finrljfxcont distx“icts, is of ooxxtinonto.1 or-, in otlxox- 
wc^^T-cls, of Old Itod fcJfitndstono fetoios i s.nd is lautox* 
tlxfxix tlxo moiro xriolont of tlxo xrxoxxntctin distux-lxfitnoos. 

JSToaxT* Oirx^a/n xvo find, in o-ddition to tlxo jxost- 
^ilxxrifxxx xxxxoonformity , nnotlxox: of intr-fix-Ordovioiatn 
<lsxto, sixffioioxxtly im^ox'ttxnt to Ixjring Ujxjxor* 
T-il«xridoilo ooix^lomorxxtos oxx to Axronig: ;j>lxxtonio 
irxfcx-ixsions. Tlxis ofxi-liox* xxnoonf ox-mity discx}x}>ostx*s 
wit Ix etixxcxssirx^ rfxjixidity tow€XX*ds tlio soutlx-ofxst ; Ixixt 
riot'tli- wostwexx’ds it ixxoT-oixsos iix scsojxo, wlxilo iix tlxo 
sixtxxo dir*ootioTx tlxo -powt-Silnr-iSin ixnooxxfoxnnity frxils* 
1I’’lxo ovidorxoo for tlioso lios jxfitrtly in 

tlio fcSoxx thorn LJj>ls.nds £xnd -pixrtly in oxcx>c>stiros to 
tlio nortlx- wost. Tlxo ixxtor-jxr-otation of tlxo Sontlxor-n 
rj|*l€Lrxds is 01 X 0 of tlio xnirctolos of soioxxoo. Wo oxvo 
it t <> ILfjXfxxvortlx , cxn ISixglislx solxoolmeLstor a.ttra,otod 
to 0«Lla,slxiolrt Ixy tlxo olxcxrnx of Sootf's roxn^tnoos. 
J luring tHo sov'oxxtios of Ici^t ooxxtxxry I-»a.jx worth 
cloiixonstrcbtod tlxxxt tlxo liitlxorto dosjxisod gra.j>toldtos 
Jfixrixislx on. oxs:tr«.ordinxxrily soxxsitivo tixno-soctlo for 
<>rrlc>vioi«tn nnd Silixriaxn strrxtigrrxjxlxy . Tlxis lod 

liixix oxx to tlxo disc?oxrory tlxort xnrxny of tlxo roolr 
gx-oix-ps tlx ext x?%^itlx Ixrolcoxx Gomj^liocxtioxx tlxroxxglx 

tlxo tigixtly ooxnjxrossod stoojx lsoolina.1 folding of 
tlxo distriot olxxxngo profoundly in tlxiolrnoss cxnd 
oliar4a.ctor froxn south -ofitst to ixorth-wost, 

Tlio tota-1 thiohxxoss of tlxo Uppor Urxndoilo, 
f >ara,doo, a*nd l-jlandoxrory ext JMofEext in tho oontro of 
tho fc5outhom TJplsxnds is givon hy Toexoh exnd Homo 
1220 foot, oonsisting of hlexolc: gra,ptolitic shexlo exnd 
xirxfossiliforous mudstono. At Girwan, which is 
oixly 2S xnilos to tho north-wost in oross-striko 
Txxoasuroxnoxxt, thoso sexmo forxnextions exro rockonod 
sxs nxoro thexn 4t:SOO foot thick, exnd thoir coixstituonts 
^*r<5ludo conspicuous oonglomorrxtos , grits, dexgs, groy 
slxixlos, sholly hods, a^nd ono €>0-foot lixnostono, in 
addition to suhordlnexto intoroa,lextions of hla^ck 
gx’ap toll tic shalos. Tho coexrso deposits xna^rk a.n 
ay>pro€xch to ooexst lino lying to tho north-wrost, 
axx<l thoir iihotorietl contains much xrocognisexhlo . 
dohris of .Ajronig ohortei,. lexircus^ exnd intrasioens thsut 
' XXX list h^^O formod paart pf a. land suxrfaoo in that 
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direction- ^ Tka groat thioknoss of such shallow'’-' 
'wator xnarino sodlmonts indicates long-oontiaiMod 
a^^hsidonoo of tho soa hot tom, preparatory, txs it 
w-oro, to mountain uphoavaJL. 

Tho most impressive* geological plxenomonon in 
aoandinavia is tho marginal over-rfding of "iBalf^ca 
hy tho Oaledonlan moxxxxtaixxs. It fa- liost displayed 
in the province of danxtland, -where there are nom^ 
paratively wide exrposuros of fossiliferous Oamhriani; ' 
Ordovician, and fcSilurian. These format|.oxxs lie 
xxndisturhed in the south-eastern part of their out- 
crop. Gradually, north --west -wards, tranc|uillity is 
replaced hy isoclinal folding, small-scale thrasting, 
ond interxse distributed shearing. Ahovo lies the . 
great Scandinavian thrust-mass or * nappe,’' the 
cause and cyrx^ijOL of all the trouhle. 

"When, in 188», Tdrnehohm first propounded his 
overthrust theory of the Scandinavian Ohain, he 
mentioned sixety miles as a minimum displaoemexxt, 
la^nd compared this estimate -with the half-mile of 
overthrustixxg previously desorihed hy himself from 
X>alslaxxd and w^ith Teach and Home’s ten miles 
from the IMorth-w^est Highlands of Scotland. In 
IHOfi, hy -which time he had received imjxortant help 
from Hogh'om, he xvas *ahlo to demoxxstrate that the 
Scandinavlaxx thrusting e^scceeds eighty xniles- 

The IlSrorth--wost Highlands of Scotland sho-w the 
margin of the Oaledoxxian Ohain to that 
studied hy Tdmehohixx in «Tamt]and. x'lx British 
audioxxce kno-ws full -w-ell the history of discovery 
in this woxxderlul region. Teach and Home’s lucid 
axxd heautifully illxxstra-ted descriptions , datixxg from 
ISS-I, 1 8SS, and 100*7, have, in Suess’s -words, 

** r*endered our northern moxxntains transparent-** 
The fossil if ero XX s sedimerxts of Xhxrrxxess, over w-hich 
the IMoine orystallixxe schists are thrust, are of 
Oaxrxhrian and prohahly TfOw-er Ordo-vioian age. 
They are essentially a puartzi-to -limestone (largely 
dolomite) sxxccessiozx, and in lithological character 
«*nd fossil content they belong mu<nx more nearly 
-fco or th America than to the rest of Britain. 

The Atlantic seaboard of IN'orth America, south - 
-wards from Newfoundland, is oorxstituted of 

Talaeozoic mountains, locally ooxxoealed ^ 

coastal spread of Oretaoeous and Tertiary ro«?Jtcs. 
Axnorican geologists call their ancient moxxntains , 
the Appalachian Sys-fcem- To ]£2uropean eyes they 
appear as a complexc of t-wo systems, rather than as a', 
single sys-feem ; hut for tho moment we may let this _ 
pass- Beyond the Appalachian JMoxxntaizxs lies an 
enormous ixxterior region, tho I^urentia of Snesei, 
which, like Baltxca, has remained nnafieoted hgp^- . ^ 
folding since late pre-Oamhrian days. 

The age and relatioxxs of the poxrtiodpL of the 
Appalachian oomplexc, which borders the 3t* ... 

ILta-xvrenoe X*fOwrlands of Baurentia, Jxxstifies oxauP' , 
grouping it with the Oaledonlan System:, It was 
inax^el Bertrand who> in XSfiT, saw' -that the 
Appalachian jDdoun tains, as: whole/ ' he 

partitioned amemg the two" jgrea#^ahod»ok? ^^^tems 
that, on pnr;. the ihai- Bohth. 
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In. HSTe'w^o'unci.lfitndv Oci^nci*<i.ct>, &n<l noirt^om 
ISTo-w Sln^XeLndL t>}xG lViIoxi.n- 6 ci 4 ns l>ol<>n^ 

■fco tilio O€blo<ioni€tn Sys-fcom., in 't/be Bonao *t^lxcbt> *fcli.oir 
zncbin movomoni>s -w^jro oom^plotiod feolnr© 'fcii.o oloso 
of "feiio X>o'V"onia,n i>ojrio<i- 

On X>e>o. 31.» X3€(0» etdldiiroBBOcl cl lon^ lotr-6ojr 

“fco ScLXMrcLncio^ CLncX iiol<5l Ijiim lio-w Jh .0 l>oon for*oo<i 

-fco xrooo^niBo CL asono, sit^ncL-beKl on -fclxcs monn'fca.in fron-fc, 
'W'liox'o oldor* roolcs cljto Ixctfoi'fcncLlly ovort>liLrvi«i> nyion 
yonn^ox*. l^Lotinally IcLid do^vn t-lio oonrso of Ills 

noBi^nlcLtiod f.'h.jm«t> clII a,lon^ its Oa-nctdia-n ontoxoi> 
ixom X^cblco Oti.a,mY>l«i'i^TL to tHo oxtxomit^?' of 0«tsi>«S- 

On tills CLOOouint ttio OliCLmjilain JSt- X-iCb'WTonco 

ttirixst-aaono is of ton sjiolcon of cls tiio l_^ogfiLn I-iiixo. 

X.*o^em -wajs of oonrso onl>r £i,pj>lyin^ a familiax 
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ciIiTs|»ption, pazno to xost at its foot. *3?1 lo fostaril^ of 
tlio tiwHO sots of doposits asro as distinct as tH^ 
roolcs tlxexnsol'V'os, and tliis Ixas led ooirtain dis*» 
tixxg:uisli.ed palesontolo^ists to postnlat© oontinnoiis 
land lianrioxs, ott istlnnnsos, sopaxatixi^ tiio t-wo 
ULolds of acovmxnlatlon. On tlio otJh-oac Ixand* I tliinlt^.- 
it oan l>o osta1:>lisli.od tliat tlio lixnostono of tlxo ono'‘ 
Hold Has xoxioatodly landslipnod do’ivn npon tiro xnnd 
of tiro otlror ; in Tuelriclr oaso tiro division oanrrot Havo 
lioon an istlirnrrs, Hrxt inoxoly a sirlimaxirro slopo, 

IVIy oorrooption of tlio X^o^an Slopo is a slijglit 
modification of I-*ogan’s oxiginal. l^ot irs pictnxo 
tlio slopo, not as a xigid foatxrxo of pxo-Oamlrxian 
dato, ovontrrall^^ oHlitoxatod 1>>^ JPalaooasoic sodi- 
montation, l>irt as tootonic in oxij^in and intox- 



X'iO. r. ITc^O'toulc Tn£k]3 of XStirooo. Tlie ox^a,Trkonit>«i<l re^ioxits <ns^lt.icA. 

j>r’o-C*wml>xfa.n Xlznos. Tljelr i>rei-Oa»iil>rio.rj o»j-fccjroi>» nro wliowji Vj 
Slokclc foresL, liSdlnbuir^fh, Olx-Amn., J St:o£kolk£k.ArGX&. 

px^nciplo I fox, in tiro Statos, tlixirsts Had Hoon do- 
soxiHod Hy tHo HxotHoxs Itogoxs so oaxly as 18-4:25, and, 
in tHo ^Ips, Hy £lscHox in 1841 . Still, tHoxo oan Ho no 
c^nostioxr tHat I.#ogan's lottox to 35axxando firxnisHos 
ono of tHo main landmaxlcs of toctorric soionco. 

X^o^an also xooog^isod tHat tHo noxtH-v^'ostwaxd 
fxontal tHxirstinj^ of tHo Oalodonian JVlonntains of 
Oanada foUoxvod a xnncH oldox lino of slopo, load- 
ing dovnrr sotxtH-oast^«^axds fxom tHo platfoxxn of 
ll»airxontia to tHo coxnpaxativo dop tHs of tHo Oalo- 
doxiian soa Hottom. Ho jgavo His tHooxotioal slopo 
a donHlo fnnction. IFixst of all it Had to aot as a 
Honndaxyto oaxlysodimontation,and tHon as a ^nido 
to latox tHxnstin^ and folding. THoxo is, Howovox, 
anotHox' aspoot of T( 0 ^an*s Slopo tHat Has not, I 
tHinfe, attxaotod snffioiont attoxrtion. Tlris slopo, 
wHon oomplotoly srxHmoxgod, sooxns to Havo firx- 
nisHod a dividizig lino Hotwoon doax-xvatox Oxdo- 
vicicuer limostonos C^A^moxioan facios), tHat gxo'w on 
its top to tHp noxtH-^wost, and xnnds and sands 
(Oalodonian faoios> tHat, csxooping fxom tHo oppoelto 

- ; ^ , is-O'. v-oiJ^xaall- , . 


JC.a.ixx*oxxt:in., etCT.> txa-vo rcsixm.in«rl iiixa.lfoo'-tcMl T->y nxonTif *^iT»oo 

> y riclcs, 0*»,«ir>i:ia.ia. «LU€l la-toi* l>y BXir»x>lo- C^oxiti'aotioixt* xtir« for 

XroEXClnjoxxx, V4ilczxci«r»x»<s», "Widtlow- 

mittontly xoiroxiv'od Hy Hingod sriHsidonoo. ISaxtli- 
qnaHos connoctod witH tiro intoxm ittoirt xonowfiJ 
rvoxo pxoHaHly xosporrsiHlo fox tHo landslips io 
wHicH I Havo Jrrst allirdod. It is woll Isnown 
tHat most of tHo xnajox — oaxtHqnaHos of to-day 
oxiginato oxr snHmaxino slopos, and tHat im- 
poxtant sn-Hmaxino landslips pxocipitatod Hy srrelr 
oaxtHquakLos Havo Hoon dosoxiHod, fox oacaxnplo, irt 
oormoxcion witH tHo ToHyo disastox of 1023. Of 
lato yoaxs iCondall Has xoa^walconod IBxitisH strrdoirts 
to tHo possiHility of xooognising oaxtHqnalxo pHono- 
xnona in tHo xoooxds of tHo past. I Holiovo ttiat 
a stoxy of xoonxxont oaxt^Hqnc^os is wxitton in tiio 
snHnraxine landslip -deposits of tHo X^ogan Slopo. 

If noiv vro oast onx xninds HaoH to tHo oHango of 
facios tHat I^apwoxtH xooognised ip tHo SontHoxa 
Uplands of Scotland, “viro find it on tHo wHolo of moxe 
gxadnal typo tHan tHat cHaxaotoxistic of Oanacis- 
In tHo SontHoxn Upland Boa, xnocHanioal sodimciit 
txavoUod down a tootonio slopo, and drango of 
faoios dopendod npop isHo axxosit ooamp naakterisl 
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l> 3 r cfleie^p wcL>'t>€»ir. Xzi. iblito Osbi^audliauxi. isecir, 3aa.€»^^jaaBUCdU3cii^^ 
^edixiaQ^i> x’oeusla.eid t»li.e ^ooti of a. t>oot>oziilG i!»TO]|g»€» 
wjbtioliL It} w^cta \ijatet1:»lo ‘ t^o oliiacilb . Xo X>c»t«l3. cctsos w^o 

ntotiioo s\xt>8i<Xoi3LOo roo-aot^cirixi. olovebtsion— — 

«ko idoa. 'W'Jbiiob Is-ebd it>ei l>G^ii3Un.io^8 ixx a. ]pYxl>liGa.1>ioxi. 
of XXcbll'^a on. tvho ^px^»£bla^cliiei^xi8, <Xa.t}oct ISfJO, a^ncl itis 
8ul>aGqnont> <i©voloj>mont; nxoro ej3i>©oicLlljy' in t^lxe 
w^irit>in^a of X>ckna. ei.n<i. XX.€k.u^. 

Xn ISST, trli© la-tor of till© t>wo ^r-oat^ X?al*3B025oio 
otiaina tvHat} xneot* in Sont-li. "Walos rc&ooivocl a <iotAl>lo 
nam© from H© cfistin^xnslioci. along 5t.s 

©onra© a coixj>l© of oongm©zxt> monnt^ain area 
an infloctional jnnetion of t-Hoir front>s <s3mta3cis) 


nort»]:i.©m fj^oxrfe of fla© XXoro^mian BXonnt^ains Ixas 
X>rO'V’i<X©<X a 4|^'V'onrit>© t>l3L©m© among toot}oni©t» from. 
ti]:i© cla^ns of X>nm.ont; an<f Xl.og©r©« XB32^ an^X 1S4Q- 
Xn 3LST7, Oom©t> anci IBriart, an<f 'in XS70, CXossolot}. 
annonn©©<i larg©-©oal© ov©irfcliimst>ing, t^Jb© firsts of 
t>ljL© ^ luLncf tio l>© r©oognis©€f in £3nro};>©an X^aZ^Beoasoio 
oiiains. Of r©c©nt} y©ar», muoin. ill.© xnosi cioligliifnl 
acicXiiion t>o onr Icno^v^locig© of i];3U3 gronn<i Ixa© l3©©n 
affordoci J:»y :F'onrmari©r’’s lOOiS intorjirot-aiiox:!. of 
ill© Window of Tli©n3C, ©onili of X^i^g©. 

Til© jirofiaraiory liingod ©nlisidono© ilxai wr© iiav© 
m©i wriili in ill© l:iisior 3 ?" of ill© OaJodLonian Oliain, in 
aoniliorn Rooiland and again in Oanada^ r©ap;p©ars 



1^10. S. Tootonic zxxAU of ^xxieirlcm.. Tt^o orott,ri»^»itic»<i xrefj^loEk. <3Li0.xa:rezkt-iA> baa irckxnatnad Tiii.«LlTooiioa by axxount;ci.ixk-fol<linc( aincso 

CJambrlan lixmes ; ila ]>irc»-Oanal>x-iani oot-cropa are sbowxa by 'tieica, Ocutnbrian xur4cl lat>er by Btli>x>le. Tbe -weatoriA cordillera la of BdLeaoKoic 
and Ternary dale. 


n©ar Val©noi©nn©© on ill© lF'ranoo-IB©lgian liordor. 
Tlio ©asiorn aro li© oall©d Variscan, ill© w^«i©m 
Armorioan. Tli© naxn©s ar© liasod on ill© IL^aiin 
for ill© ^a^rarian iow^n of IXof, 
and for ill© Xrr©noli jir-ovino© of IBriiiany, 

Til© ni©©iing of ill© iw^o aros n©ar '^al©noi©nn©s 
is closoly Gomnaralil© wiili ill© mooiing of ill© 
Oarnailii an© and n©ar Vi©nna, 

'Xn© dai© of ili© ^t^Crmorioan and Varieoan folding 
vari^i 3 ©omowlia'i aooording io looaliiy, Imi li©s 
Giiiior vsdiliin, or ai lai€»©i aliorily afi©r ill© ©loa© of, 
fb.© Oar1>dnif ©rolls . Sorirand, ^ublisliing ill© same 

yoar as 3n©ss7 classed ilies© moixniains on a jmrely 
basis, as jpari of liis XX©ro 3 nciian iSysiem <osXl©d 
afi©i 7 ib© XXars). XJnforiiinaiely;^ ^Beriraxid^s name 
^©roynian 'was ^reooon^ied 5 bni X nro^os© tio ns© 
in His^ 8©:iqLS© in t>li© prsreseni desori^j^uon^ 

Til© . :!BVancM>•;^©lgio-43^©rm.^|^|^^,^^iG^alfi©ld ©t# 1 X 1 © 

vciL* x^}. ' " ■ 


in ill© XI©r© 3 mian r©cord of w©si©m jEiixro;p©- Broadly 
s;{>©aking, ill© X>©vonian of ili© XX©roynian l^oreland 
is ooniinonial (Old Xi©d Sandsion©), w'liil© iliai of ill© 
IX©roynian JVXonniains is mar in©. 3E-vXd©nily ill© 

marin© I>©vonian gaili©r©d on a ieoionio sloji© ibaijr 
deso©nding soniliw'ards io iti© sli© of ill© fniiirea 
monniains, W'as ooxisianily ronow'ad by snbsid- 
©no©. 

Tb© ©onirasi boi'WGGn ib© foreland and ib© 
nioimiain region is pairiicnlarly stoHLlcing along tXi© 
B'ranoo- Belgian froni of ib© obain, ©-veni'Wben '^e 
make allow^anc^e for ©icaggeraiion by O'V'eribrnstXng^ - 
Tb© X^fowrer X>©^onian and ib© lower x>ari of ib© 
BdCiddl© X>©yonian of ib© ibrnsi region someilmes 
ioial X7,000 feei, wbil© botb nB^rislons are abseni 
in ibe.ovnr-ridden foreland io ib© nortb. ^I^e line 
ai wjbiob ibis greai niass of s©dlm©ni fails is Icnown 
as tJ^ Oresi* X x>r©f©i:; io of xi, '^b©n 
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C!tCM3toc»xxx€>€3 wi-feli. i-fce _ 3px^&>tJa^rlX8ti ol:mcirxr«bo<>oxr» 4sua 
Ooxxdjroa:; jS].o;pe. 

J[>unxx^ 1^0 wor Oa.X'l>ox3Lx:fe3ro'i2& t>ia3:iO£i, iack^T±xx& tearias-* 
fpc^>&&±oxiL sulbziGLeiri^ed t:lio JHCoir«yiai«unt UP'or'olajn.d t&jc «t,n.<5l 
^vido. A aaLOjrfcjfcfcOX'xi. oo33.t>liaeTi.t> penrsis'bod, Tb^xt> itis 
'vira^t^ 3roi:va.lEi.ed «i,loirk^ «fe-dc»lt:«bi<? oei'fc ’t>bLa*-fc s-fcaro-fcoKed 

'fcliroia.glx moTx'tJski&jncx Soot^a.xi.d a,zxd xicMTfcliom Xarol&xi.d. 
-Aooordim^lv, ~ ei:t£bllo%«^ 'veettiore oo^rorod ixxxjtcliL 

of tilxo fojrol«uc3tdL in I^ol^^nxn^ ^n^Ia.nd» and Ir-ola.xi.d, 
wJb-oro iii onoouxr4BL^od t>ii.o jgrowfcii. of Oajrl>onife!jrons 
X^imosi^ono. JiLt^ talao 8 £t.n 30 tiimo, ■fcJtxointvoi'iox* XXoaro^mi^tn 
2 &ono^ lying: fo "fclio sontili, ^Ixow^ed eign£9 of monnt>4SLij:x 
doxToloiimonf, etnd i-fcs xxi>lif t>od j>oirtiions fnimislxod 
8Ja.nd a^nd xnnd 'fco ialxo oon'fcignons soa. Xi> la almoa-b 
ooxrtaJin t>lia'4> ivlxo nort.li'W'ax’d -fciravol of iiliio XXox*C 3 mian 
jmud olxoolsiod tey a snooossor o.f ■fcl'ie Oondross iSlojxo 

loading do'wn from “felxo stiallow" -w^atietrs of -felxo suib- 
morgod f oroland t;o t>lxo for*odooj> of tlxo gro'wing clxain- 

"W'i'fcli ont> ai>t>omj>-t>ing -fco akot^oli. t:.}xia Ixis-fcory oAron 
in ont>linOj, loti ns jpe^set on -fco J^Xillstono CXri-fc t>imos, 
-w-ixen a slaokoning in -felxo gonoral snfesidonoo of -felxo 
foroland allo^w^od dolt;as froxn tflio jxorsistion'fc xxojrfclxoim 
coni>inon'fe t>o Join -wi-tlx oflxors from t/ixo groA*sring 
son'blxoxm moxxntains. Tlioy mo^fc nx>c>n flxo si to of 
t>lxo orerfjvelxilo ' Oarlxonif orons Hiimostono Soa axxd 
■fcixoroaftior ;]plaood Soofland in froc^non-fc oommixxxioa- 
t>ion 'witilx ooniomjxorary land regions in ITranoo and 
Oormany. Jnsf at> t>lxis orit>ioal fixno, as ICidst>on 
and *I^ra< 3 Lnair Ixavo slxoAv^n, t>lxo land flora and 
osfnarino dslx fanna of Scotiland nndo^rwonti a 
rom-arkal^ly snddon altoratb-ion ; Avlioroas fix© fanna 
of “fclxo ojpon soa slioAVod no corrosjxonding clxango. 

*rixo noAV" flora flxaf all af onoo ajpjpoarod in Soof - 
land, is^ono flxaf Has Heon domoixsfrafod Hy X^ofoni<S 
and ofHors fo Havo arisen in a norxnal gradual 
f asHion on f Ho dolfas fronting t> Ho nasoonf XXoroynian 
IMTonnf ains ; and X affriHnfo its aHrnpf infrodncfion 
info Sooflaxxd to migration aoross tHo ooxxflnont 
sontHorn and nortHorn doltexs of tHo IMCillstono Orit- 
'X'Ho contomj>oranoons renovation of tHo ostnarine 
fxsH fanna of Sootland oan also Ho oxcjxlained Hy tHo 
mooting of tHo deltas, since tHis event xnade ScottisH 
rivers triH%xtary to tHe general drainage system 
of western jfeUnroxxe. 

X?Hero is .anotHer asjM3ct of tlxe deltaic ajxroix of tHe 
XXexxxyxxian IMConntains w^HicH nsed to ax>l><3al insist- 
ently to tHe imagination of IVXaroel Xk>jrt>rand. X^His 
deltaic accnmxnafion gatHered in tHe frontal 
degression of tHe growing Xlercynian OHaxn, aixd 
to-day it f nxn isH es tHe greatest Helt of coalfields in 
tHe wHole of 3Snrox>o. AVe Itno-w it in XJi>I>er Silesia 
_an d again in tHe XftxHr, ]&elginxn, nojrtH-east X^Vance, 
^XOover, Soxnerset, and SontH 'Wales, 

X?He -pHenoxnenon of mountain crossing receives 
two index>endent illxxstrations aloxxg tHe course of tHe 
XXercynia^ IVtoxmtains of western JSurojxe. Xxx XJj>x>er 
3^ilesia tHe ^roxxifr of tHe^. XXercyxxian OHain emerges 
.. "frcwn HeneatH tHe. wrHile in tHe ®ritisH 

w;Xi^teB if^*^^oHiitta^ates tHe tixne Heing tHe soutH- 

. westward e€xntinuatidk>H of tHe Oaledoxxian OHain. 

" ^WHere tHe If^r^atHians ^cid^ Have tresjpassed 

-ngpon tafe» doznain of tHe KerO^hnian l!doun.tains tHe 
Jtatti^ la^&d already Heen HexxeatH 

<^nfJt;sr3naHle cover of l!desos&oio and 

' wHe^^ tHa 

aro'H- 'lSS®3 ' ^ ' 
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crosses , tHe OaledoxxiaH OHain^ in Hreland* . tHe xietw' 
xnountains, at tHa X’^^sent level of denodatio^-r 
coxisist of X>evoxiian aund OarHoniferons sediments. 

Xn Axnerioa^ from New '^ToltIe soutHwards^ tHe 
noxtH- west front of tHe Ax>X>*de'eHianco«xx>le3CLCoxxsists 
of folded and often overtHsmst X*al«eoa5oic sediments. 
tHat exctend u^xw^aords into Ooal ISXcaasures. *X*Hxs Helt 
it w^as tHat gave tHe HrotHex^si Rogers material for 
tHeir ever-famoxxs address delivered in 1B4[:2 Hefoxe 
tHe A.xnerican A.ssociation of Oeologists . THe last, 
great movement seexns to Have Heen in tHe early 
Rermian, -Accordingly , IVtarcel Reirfcraxxd, in 188*7, 
X>laoed tlxis frontal Rexxnsylvanian Helt of tHe 
AypalacHi an Oomi^loxc in His IXercynian fcS^ystem. 

THc xnost interesting of tHe Xlercynian 

System in America is its penetration to X^aurentia, 
to tHe nortH-west foreland of tHe Oaledomian 
System- THe crossing of tHe oHains, Hegun ixV tH«^ 
ISritisH Xsles, is oompjfeted ixx NTexiv Rngland. \\Tlxe 
actxxal front of tHe Xlercynian OHain oaxxxxo^ l>e 
mapped "witH precision in tHe A.merican part of 'iHc* 
scone of crossing, Hecaxxse tHe critical dxstrict !ba« 
Heen largely denuded of its OarHoniferous rocl-c«. 
At tHo saxne time, impox'tant OarHoniferous outliers 
do occur in tHe soutHern States of ISJew XCnglaixfi 
and are stroxxgly folded ; wHereas tHe C^JarHoni- 
ferocs spreads of tHe maritime provixxces of Oaxxaclix 
are toleraHly undisturHed. TH<^ Host Icnoxvn of tlie 
JNTew^ XCngland oixtcrops crosses XtHode Island, and it.r« 
prevailixxg roclcs are conglomerate, arkose and slate, 
THoxxgH folded, cleaved, axxd cut Hy graxxite aiicl 
pegmatite, tHe RHode Island OarHoniferous agret*-^ 
witH tHat of Oanacia in Heing unconfonnaHlo to tli<‘ 
Oaledon iaxx distur Haxxces . 

WHere at last tHe Xlercynian IVtoxiTitain front, 
steps clear of its Oaledonian predecessor, one 
encountei’s a sedimentary superposition of faei«‘w 
tHat is q[uite unknoAvn in EJurope. In JPennsylvaiiia, 
tHere is an ixxxxnenso concordant sixccession from 
OaxnHrian to OarHoxxif erous . Xn tHe cores of 
anticlines W'o find our X>umess (Reekxnaixtowii) 
ILiimestone, "Heoause Ave stand oxx tHo xxorfH-’wesf 
foreland of tHe Oaledoxxian C3xain. Xn tHe Hearts of 
synclines we discover Upper OarHoxxifcrous Ooiil 
IMCeasures (Renxxsylvanian) derived froxn tHe Avast e 
of tHo groAving XXeroynian IVtountains, anxl avo 
foUoAv Rertrand in our tHougHts to JSoutH ’Walc^s, 
tHe RuHr, and Upper jBilesxa. 

THe study tHat we Have made of mountain cH ait is 
witH tHeir folds and tHeir tH rusts, AvHioH individualty 
xxxay He of tHe order of 1CK> xniles, involves a reco#i- 
xxition of some type of oontinentaul drift. Of Jaxlf^ 
yeaxe ‘Wegener Has developed tHis idea on a par- 
ticularly grand scale. XXo xiafS accounted for xnaxi.v 
x:'eoognised correspondexxces in tHe geology of tlie 
tAvo sides of tHe A^tlantic Hy supposing tHat flic 
ocean Has fiowed in Hetween tHe Old W'orld and t 
N"ew, as tHe tAvo continental xnasses, AvitH geological 
slowness, tXrifted asunder. One cannot Help fc5c=^luig 
tHat 'W'egener xnay ^perHaps He tellinig tUB .tHe trwfH- 
THe availaHle evidence m crude and am.Higucjn« ; 
Hut it is certainly startling to He confronted on t 
coasts of Rritain and Axncnrioa -witH AvHat read 1 ik* 5 
ooxnplexnentary renderings of a single tHesaae : l 
crossing of OaiedUawni^a^. JEtfountalns, l:»y Reacoyniaxi . 
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3ir* jros«sf>b B3.irt:. 

3P3%:93exx>3EB2sr'XT 03Br •x^ioix: K.o'st.ajl. Sooijhst-st S'xtoiwi X*77H xriNrrrxiL. 18^0, 


fo3rt>liooatxi.i3:x.g aiXixii.'V'©x*»«jry XEi.eet>li:x^ of 'fcixo ' 
,Jr^o:5r«^l i» t>}xo ]3txatxi.<lircM^ £iia3.d 

fxxxi'V'oxTSjaary’ of -fclxo olootiioxi of aTosoj^lx SsbixlsjES, tilio 
xxmitr-Lur&Xij&t, sbn.<f ooiia.;pci.x]^on of Oa.:prt>adi3L 
!oo]k: in. lias 'fijra.’fc voya*ge of cfisoovory,,eLs i>r^ei<lont> of 
hto Sooiofy. BsbrXxlKia ^wcus oloofod foUo^iv irx ITOO, 
bko^oxx 1TT8, aao-d sorvod ixx t>l3.€bt> offioo 

>tr »» j>o3rio<i of for-fcy-ojEXO yoetrs. TClaoso 'W'lio oom.- 
xdaiod fHo j>a.gj4&«i.xx'fc of soionoo dlixiring ]:ii» jprosidoixoy, 
li.oosian.ig: msnanoe ian a, oaflnolio soixso aand a m ordoa:* 
f yoa.X'S, ianolu-dod CJoianntj Irtoxinf oarcl , Oa,vallo, 

>oaa,gialaox‘s, '^WiHiam fforsolnol (w'lio ooaman\ojt:iioa,t:.od 
o BaoaJbLS filno ansbaano CSooir^iinran Sid us foir tilno xi.o’w 
►laaneti), .Jariatnos Wcfc'fcf, 'W'ollas'toan, I-#«tvoisioir, Volfca, 
>avy., Ounrior*. 

J5«?.yoind a> 'wido Jsjtno-wlodgo of Tnofainy eutnd of 
a,<rjos of jaoo^plo* fully abjajarooiatiod iin lni« oaso, iti is 

LifHcult> "fco aoouai'^bfoly azxd ano affoaux^li is 

na-do Jaoi'fri ^Avlia,t> X^ekulcs's jaarooiso Hold "w«ts oin flio 

rattan of liis fiamo lio slnould olafcbian j>3ra,of-ioa,lly 

jaaro-oianixiesancso iin tilio oificicbl 'woirld of 
oioTic-o. Ooirtctiaxly lao -ws-s rioli , oxtnroiruoly liosjai- 
txlalo, «b soxaiand fxnoind, cxand d ovoid of j>ot>t>y oacoossos 
ri la^anguango. Jtfo Ha»d flao j^ranxxd aua/inanoa*, t>lno 
^oorgicbu laaiiariofics imsfianot-, t>lio lovo of Tianjpoina.1 
•acfia^insioix. Ho livod t>o nvilmno-ss tilno Htiojas tvlictti nvoiro 
(vlcc^u foa? t/lio coloanisctfioan of AuRfa-aulist cxrid ISTow 
So£xln.ind . 

tJosc'yala HcbiiHs wa-s a, X-*OTadoxaoar, l>oa*an oan JTola, 2, 
^T4-3 (O.S.)» i*' -A.a-|^ylo Sfaroot, iianrd lay wlaati i« anow 
>3cf<>T'd C^'iarous. ffis finmily nvets of Yor-feLsliiro oac- 
•raot/ioaa.. Sorit> t>o H«tnrovi' jExt> aan oaorly ago, at> 
Ino was aromovod fo JKt>oxi, oan loaviaig flioaro 
>oooiaaiang a goiit^loaxi am oomranornoir at. Olninst^ Olnui'oin, 
>acfor*d- lioi'o if V'as fl&af His lovo of inafun*al 
nistoT-y Hjroa^loinod axnd sHajaod His fufui?o csarooa-, 
f-JariHs xvas ofoatod a Hax-oanof inn 1781, an KlanigHt. 
'f tHo HafH ian 1T8S, aand a l^ivy Oouxnoilloar ian 
IT07. into diod -wifHouf limoal issuo, af Sx>a^img 
f ^a-ovo, 1 slonvoarf H , oan «Tuano lO, 1820, His wifo suar- 
viviang Hiaaa. 

Ian -LHo yoar of His oteofioan ianfo fHo Ifoyal Sooiofy 
Cl 760), Haanlcs dooidod to visif JESTo^vfouandlaand aand 
HaHx*adoar ifn <^uost of Hot>aanioal sjaooiaanoaxs, aaad 
Eu^csjatod am off oar to aocoaanjnaany X-JLout/. HHi^jas, 
c-oiaaianaandiang H.MI-S. a Hoat> oan goVoarm- 

tnioant soarvioo- It -was His fiarst voantuaro. His Hax>tisaan 
of oacj^loaratioan , aand tHoso oaarlior studies at Oxfoa-d 
ill Hotaany aand gomoiral anatuaral Histoary nvoiro mow to 
uaadoargo tHo tost of oanlaargod ojamoirtumiticss oan via-gtm 
t^TTitoary, Ho Ho;]pt a Jouaranal fomdixng ISTov. 17, 

J770> faitHfully taroasuarod at J^dolaido, amd Ho 

f*oUcK3tod annaxny i>laants. Hut a largor umdoartaHimg, 
>vHioH tHxxntagH Its annsgxnitudo amd amoxmcuntous soo]po 
^Pl^alod to Bamfcs, was at Hamd, maamoly, OooH’s 
l>T‘o|ootod voys^gfo to tHo HaoiHo ian tHo JK7wd[e€r-oon«^- 
^PparoaoH was aotnado to tHo ooumoil of tHo Hoyal 
Nooioty xoiqtuostbeag a ^lac^ ±m tHo 'ooacan^ploamomt. It 
a^ooordM&d tHat tHo-'«wniataa:<p«ll nrory ' oarmostly ** asHod 

tiio 'Ad%olr«3ty t|n«t, ^im ' iro^aacd. to Mir ^ 


HaanHs’s groat oorsomal amoarit, amd for tHo advamoo- 
mnomt of usof ul Ikmowlodgo, Ho also, togotHor -witH His 
suito, amd *witH tHoir Haggago, rmigHt Ho roooivod om 
Hoard of tHo sHip Im ooannamamd of Oajataim OooH* 
HamHs was tHom twomty-fivo yoars of ago, amd Ho 
nvas tHo jnossossor of am aam-pl^ f ortuano THo 
jouarmal "wHioH Ho ooampilod dnnrimg tho voyago, or 
ratHor diary, is a olassio. Sir JToeoi^iH HooHor, its 
lattor-day oditor, arofoirs im eulogistic toimns to 
HamHs’s umtirimg activity, -wHotHor im oHsorvimg or 
colloctimg amimnals amd imvcdstigatlmg amTd 

rooordimg mativo custoxms amd laanguagos, Haartoarixng 
for mocossairlos -witH tHe xmHaHitamts, or jaarovomtiang 
tHo w-HioH tHo sHi^ was fro<iuomtly 

suHJocted. Suroly a msm of visiom im advamoo of His 
yoars amd jioiriod, amd a viroartHy jniomoor ooxmpunmiom 
for OooH im stramgo seas amd lamds. 

THere nvas am imoidemt at OtaHite relatiang to a 
stolem quadramt. j8ays HamHs (^p»ril 2, 1789>, 

“■ THis mnoirmimg tHe astromonnical c^uadramt nvHioH 
Had Heom HrougHt asHoire yesterday, *was amissed.** 
To recover tHis HamHs amd His collesgu^s Jourmeyod 
four annilos froim tlnoir Haso, omly to loarm tHat yot 
amotHor tHroe miilos amust l>o travers ed t o secure tHo 
imstrumnomt. Hut success caruo. ■“ Wo mauoHod u]p 
all,” Ho writos, im grass, amd jarocoodod Hoimo- 
Twards* -A.ftor A?v’‘allcimg aHout two annilos wo annot 
Oaptaim OooH wntH a party of mnarnmcas coxmimg 
after us.” 

Om tine ooinnplot.iom of tHo Hacific voyago, Haznlcs 
rocoix^ed froim His ciZ-r^ofz. tHo XJmivOirsity of 

O^srford, tHo degree. Soom His portrait was 

pain tod Hy Sir dosHua Hoy molds. THo aanotro polls 

"welcomnod Him xvitH affectiomate fervour^ So ardomt 
a <^olleotor amd maturalist could mot, How^over, Hut 
sooH faresH O3c:tomsionn of His studios. Im 1772 plaans 
for OooH’s secomd voyago of circummay^gatiom woaro 
goimg forvrard, amd it vrss tHo -wisH ' ox ^^aanHs to 
accoimpsnny Him. Im regard to tHO' xrosultamt 
failure. Sir doHm Haarrow, im rotrospoct, was at mo 
palms to oomcoal His viow^s. “ SucH a systoaan,” Ho 
xvroto, was adopted X>y tHo !N'avy IHoard to tH'waart 
ovoxy stop of His J^HamssJ procoodiang, 'wHoroHy His 
patiemoe w^as nvorm out, amd His imdignxatiom so fair 
oaccitod as to cause Him , tHougH a?oluctamtly td 
aHamdom tHis emterpa^se altogetHor,** ImstoKwd# 
HamHs directed His omorgios towards oairgaanislmg amd 
oc^uippirng a soiorntific oncpoditiom to loolamd. - 3HLd^ 
sailed om duly 12, 1772, amd rmucH val‘t;^Hlo a^atoxnal^ 
accrued tHrougH His eiffoats amd tHosd of Hns ooad~ 
Jutors. 

MLost rmoxn of soiemco Jkmoxv ]|>Hat murnnHoass 'df 
HamHsiam letters amd records wo*^ disfSorsod lomg 
ago tHrougH tHe amodiumn ^uott4:^m sa^sB^. Jm tHo 
case of HaanHs^s loolamd Jonmmal* foa:^;f3TO4M>«d^ 
tHrougH ooxtaim favo.mx’aHIH ' .oiromimst^iiaQI^^ arisimg 
after His doatH, a amd ‘It Is 

td.: .diant^t atteantlom to ^ tHo is%no, .tibtis ' 

.Qdrza^ill . ip^lyoirsity X:sHraary,t C3^ tHo w'ofk **'Sir 
dosotribL^.-' “ Tcelamd^’'* THe aut Hor ’^aa4!d 
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, X>r- JEXfirlld^x’ Xitecrxsaiaarxrmsox^ parx£i.t» 

.,' ^wlowititg sil^ndHo&xx'fc p>ajr«i,^ra;|pH : TJai» m.aa:iw»€»irli>t^. 

-witilbi ot>liox- of :3 ^ t i l yta *s jpcfcoeargi ^ woini^ t>o t>JbiO f«fci»ily of 
Jaijsr wifo, «Ln<l X-ojr<J: a f^roau-fc 

»ojplie've3 of Ixoir»» dBxi.a>ll; 3 r <3ol<5l ct-f ck pul>Iio £Loot>ioTx 

ixx IHSO, etxxd ^w^li.oxroaTbotx'te oiri^ixictl 3MC^5.) is 

i:«xls:ri.own., if f-fc m si/ill in. 03cief.oxi.co. If was IL-of 21 
ixx fHo ealo^ , ^ 

-A.ff€5>x^ Ixis Xf^laxx<I foixi*, I^axxlcs o»falDlislxo<l ixiineolf 
af a JhLoxxeo ixx Solxo Scj^xxax'o, axxci f ixoxxcofoT*w^axrci 


r j^4 ovTOMt»xB» 

doxrofod liixKusiolf fo fixo ad'vaxxooxnioxxt^'^^'^^eloxxco ixx 
fixlJSlxxxoxxf of jp&jPGcmeLl lxop»oe axx^’ *«ri^IMU^liiloxija, Oxi 
IMCax-. lO, 1820 , Saxxlos oooixx>ic^:r<, jii-oteiooixfial 

oHalr af f Ixo If o 3 ral 3ociofy fox* f Ix^S^Usief fixxxo ; for* 
xroasoxxs of Ixoalf li Ixo voxy elxoirtly ixxf ixxxafoci ixle wfslx 
fo x'osigxx fxis clxaT'^o. Ujioxx solicif afioxx Ixo w^iflxdrow 
iiis xroei^xiafioxx j Ixiif ixx Jixxxo follo'wixxg: ixo diod, axx<i,;» 
liko Nowfoxx, -wixilsf ixx offico. Tlxo Ifoyal Sooiofy 
;(>ossoesos a x>ox*fraif of !]8axxks, oaixxfod ixy *X*lxoxxxas 
I*lximr»e, If .A. 


Obiif XI ary. 


Hia Hxtom: .Aismisaeojsr, 

S IH HXJOH J^lSliyi^R^ON, wHo clioci oxx ISTov. 2, 
w'as oxxo of flxo mosf iixflxioxxf ial axxd flrio 'kxosf- 
iovod xxxoix ixx Oaxxxlxx'ici^o. IVlodosf fo a faxilf axxd 
i-oady fo »oo xxxox'if in all tixxf liirnsolf , Ixo w'as xxovor- 
flxoloes a fax*-siglifod axxd r*osolixfo adxxxixxisfx-afox*, arid 
f Ho dx*ivixx^ f ox’co HoHixxd xrxosf of f Ho roooxxf olxaxxf^os 
ixx fHo Uxxivox'sxf y. Bxif a rixaxx of soioxxco -wHo is 

xxxodoef , aHoi^f His ow"xx xvorlcL axxd is w" if Hal a oajxaHlo 
xxxaxx of afifaiirs xxixxsf Ho di'aA;vxx alxnosf xxxovifaHIy fo 
fHo adxxiixxisfraf ivo si do. AxxdoT*soxx’s rosoax-csH xjv'ox-k: 
caxxxo fo axx oxxd ixx l^^OS, wHoxx fHo oalls oxx His fixxxo 
Hocarxxo xxxoro axxd xxxox“o xxxrgoxxf . l^ox* xxxaxxy yoax-s 

Ho Hojxod fo x*ofxxxTrx fo fho laHox*afox*y fo 'wox‘H af 
His xxxxfixxisHod ;px*ol>loxxxs * w’Hoxx Ho Had a xxioxixoxxf 
fo .sjxairo,’ Hxxf Ho xxevor Had fHaf rrxoxxioxif . Trx fHo 
oxxd Ho xisod fo say fliaf Ho w'as oiif of if fox* li^ood, 
axxd fHaf all Ho coxild do was fo oxxooixi*a^o fHo 
yoixxxg^ox* xxxoxx. E»xxf fHo fx*xxfH is fHaf Ho >^as ixovox* 
oxif of if, fox* ovox*yoixo camo fo Hixxx for sy xxx-paf Hy 
axxd advico, axxd His wiso |;^xxidaxxco Has Had 

axx ixxdiroof offocf oxx fHo scioxififxc w-orlc of fHo 
XJxxivorsify wHioH if woxxld Ixo Hard fo ovor- 
osf ixxxafo . 

Axxdorsoix’s owtcx rosoaroH worH "was rxxosfly caxTriod 
oixf ixx oollaHorafioix w'iflx I^^rof, I..aixgloy, axxd doalf 
•wxfH fHo fHoix oHsoixx*o ]proHloxxx of fHo xxorvo s\xj>i>ly 
fo fHo visoora. ,To I^axx^loy mxxsf Ixoloix^ fHo orodif 
of jxrodxxcixxg fHo ooxxijplofo sysfoxxxafio aoooxxxxf of 
fHo aufoxxoxxxic "xxor*voxis sysfom as "wo lcxxo"w if 
fo-day, Hxxf -fHo ]pax>ors -wHicH Ho jixxHlislxod w-iflx 
.A.xxdorsoxx xxxa rH fHo ixxosf ixxxjxoirfaxxf jxHaso of fHo 
w'Holo wox*lc.- ' THo axTraxxgoxxxoxxf of fHo syxxxjpaf Hofic 
sysfoxxx lx4ei«d ^Hooxx xxiado fairly dear Hy OasHoll’s 
^w'orfc: axxd ILaxx^loy’s Hx*illiaxxf applica- 
fiiQii^ of f0»*Cxxicofixxo xxxofHod, Hxxf fHoro roixiaixxod 
fHo xriOT^ di4BIBLC.xxlf ;]proHloxxx of fHo craxxial axxd saoral 
p, axxfoxxoxxxio ..xidHs^os, axxd ixx fHo coxxrso of f-wolvo 

yoars^-r:;frpxx^ 1822 fo 1204 ^lUaxx^loy axxd Axxdorsoxi 

■worHod fj^igofHor, fraoixxj^ oxxf fHo ixxxxoxrvaf ioix of 
f Ho iris axxd of f Ho x^olvic viscora axxd ax-x-ixrixxg: 
Hxxally af a ooznolofo aoooxxxxf of fHo |>aras3rxxxx>^fl^^fl<^ 
system. Ixx fHpir ^Bxxal ;E>ajpors fHoy xxxixxxdod off 
flxoir "^orH Hy oicHoxrixxxoxxf s oxx fHo xtxxioxx of difforoxxf 
Hdxxds of xxory^o fftbxros. 

Ixx I20S, ^drxdoxsoxx ^xxHlisHod fwo papox*B of His 
owxx, axxalysixx^ fHo off oof of dru^s oxx fHo iris axxd 
oloaidds^ "xrai^ioixa ^oixxfs -wHieix roxxxaxxxod oHscixro 
ixx ifs xxox*xrpxxs ooxxfrol, axxd fHoxx admlxxistgpafiv:o 
claixxxod Hixxx. IBixf alfHong^H His jnesoaxroH 
^ ^ oxcfoxxd^^ - .omly froxa 1822 fo 
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fHroix^Hoixf of a very liigH ordor ; it prodixood rosixlt^s 
of fHo first iixipox*l>aixoo, axxd it loff Ixixxx w-ifH a vivid 
in forest ixx fHo jxHysiolog:y of flxo xxorvo ns sysfoxn, 
axxd a ^low-or of illnmixxaf ixxg six^j^osf ioxx and cxifioism 
w-HicH novor sooxxxod oxxf *of ~dafo. If loff Hixxx"^ too, 
wifH an ixxsi^lxf ixxfo fHo difHoxxlf ios of fHo soioitxfific 
worlcor w’^HioH xnado His advioo so mxioH soxx^lif affor 
Hy oolloaj^nos of all gonorafions, axxd ixx. fHo oxxd 
w'o may ixojxo fHaf a partial i*oalisaf ioxx of fHo 
oixooxxragjomoixf and Holp lio ^avo fo of lifers may 
Havo consolod Him a lifflo for His ow^n xxrxllxxisHt'd 
rosoaroH os . 

.Andorson’s "W'orlc for fHo Ifoyal Ootn mission on 
Oaeford axxd OaxnHrid^o, fox* fHo nxodioal and Hio- 
log^ical scHools, and as JVlasfor of Oains, nxxxkio «xn 
improssivo rooord of sox'vico fo lotxmiTijs: ; Hxxf xxo 
rooord oaxi do fxxll jxxsfioo fo fHc'. vivid and frionclJx" 
personality of flxo small, aofivo fi^xiro w^Hoso loss 
xxxoans so xnxxoH fo His I7nivox*sif y . 


W:e: ro^rof fo annoixxxoo fHo follo-w'^in^^ doafHs : 

I>r- 1-1, JVI. Hoixodiof, profossox* of Hotarxy in f lit* 
Uxxivoirsity of Oincintxat-i, axxd a forxixor px'osidont-. of 
fHo OHio AoadoTxxy of 8oioncso, -wHo oax*x*iocl oxxf woi-k: 
orx soxxilify ixx plaxxfs. oxx Oof. IT, agxod fxffy-foixr yoars- 

]IVEr. I>oxx^las J. I*. JKox'-x-idj^o, fox* sovc>x*al 
soox'ofary arxcl x-ocordor of flio IHldnoafioxxal 8oion<*e 
8ocfioxx of flxo ^X'ifisH Assooiaf ioxx, axxd fox* f Hxx*t-y- four 
years scioxxco rxxasfor af JVTal vorxx Oollo^o, oxx !Nov. 11. 
af fifty-rxixxo years of a^c3. 

I*^rof- O- O. Elsfei’ly, professor of atoolofxy af tlir» 
Oooiderxfal Oollej^o, X«os .AuXXgcoles, axxd asoolo^sf af tlje? 
8cxripps Xrxsfifxxf lorx of Oeeao-O^rajxHy , Oaliforxxia- 
disfixx^xxisHed -worlcor on oopojxods W'Ho xvas j»x'e«i<l«:‘nt- 
of fHo .A.moricarx Microscopical Society in 102S, oix 
.A-xx^- lO, a^ed forfy-xiino yeax’s. 

I>r. JTosef Heppexi^or, former* professor of astroxioixiy 
in fHe I7nivex*sify of Vienna axxd I>irecfor of tlao 
OHsorvafory, on 8epf. 13, a^ed sevenfy-fHree yc^axs- 

JMCr. A.lfx*€»d 8xixef Haxrx, a past president of fHe Sooit't y 
of I*nHlic A.xxalysfs and an oxHLj^xxal memHex* of trio 
Society of Indxxsfrial OHemisfry, wHo Had xnucli 
experience of fHe a8^*^txlf xxral side of cHeroisf ry, on 
Oof. 11, aj^ed seventy -•one years. 

8xr ISTes-fcor 'X’iraxd* emorifxxs profe««or of mecHoine 
af HZxn^*s OoUpee*. JLiondon* end euenior editor of 
1214 edition of fHe :OrifisH I»Har*n«afcopp€3©ia, 
iNTov. lO, a^ped sevonfy^ffve years. 

3MCr- ISdxnxxnd "WHife," president fronx 1213 xxnfil 
of fHe FHarxna<»exxfical Society «. wHo was inf 
associated wxtH fHe 1211 and 1223 editions of t.n^ 
Sdf isH DPHarxxxaceutioai . Oodeac,' ' on IflTov. " 3* sg 
.siacty-two yeoKS. , ■ . - - 5 .- - ■ • 




JiL-tv o£ t>ln€» 3E^oya.l Sooiotjr of 

Afoclioixio, Ixeld ~<aBKi. TI^ov. Xfit* IMCr. !Et\3i<iy"a.T'<i XCif>li3nL^, ’wiio 
-iw^SL& oaeto of tvlao 4 g;:u.oiBt» of Xis-oanooix*, c5.i8auf>f>oixxt>od a*x<a 
anoys-fcifioci aaxaiciioxxoo l>y » ciisooox‘»e> on 3S'icln.ol*ts 

Oul1j>©j>ox*, trln.o ^kett/xrolof^ox:* j>fi.>r«ioia.rx 'wluo flo'ixx'islxocl in. 
flno Jfiirst* l'i*».lf of ifclxo fiio’V'O'nLtrooxx't.lx ooTiXiAry ekxiicil f54Efc.ix:iLO<f. 

corx€sicioi-a.l>lo n.o-t.oariot-y loy e^rx xizxci.ulrliox*i»oc] fx-iarxslcL- 
fion of flxo IE*lr»a,XTnrxa-oo|>coi«, of -tixo K.oya.1 Oollogo of 
X*fciy^»ic3icnxg» ebxx<JL a. "wor-Jk. on l-Lorl>al xnoclioino -wtrlxiolx fiacf 
an onox*xnoxxK vo^rxxo for noarl^r ir.wo oonforiofe*. ItXiet 
t.l'Xt^ory 'vsras ffiaf “ -fclxis ox'oa-fcion, t^lioxx^l't oom]pos:cicl of 
oon-tmrios, is ono nixif^od body of xvlriicsb xnan is f-luo 
ofjitomo, and fbati bo, -fcboroiforo, 'w^lio -vronl<l xtndor- 
sfancl fbo -mysfoi'y of Ixoalinf? n-x^ast. loolc. as as 

fJxo st-txrs-** Tbis vio’w^ aooorclinp: to IVfr*. XCix>lixx|;r* 'was 
ciofiV'ocl fronx -fcbo ciocfrino of tbo old Oroolc jf>bilowop>bors, 
tfaat. flxo nnivorso is ono in xilt-irnato owsoxxoo, -wbiob 
osfeoixoo is snsti^airaod, ombraciod., axxd intiortxenot>rat^od 
t.lio jxxxoxirna, a ox'oat.iv€% xxxofioii oi' innox* boat>. 
IMr*. bIi^>liTXf3C sx«jB?KOst,od t-iiat- if Onljxoj^^^r xvoro fo rot*nx*n 
to <'‘artb to-day, bo "wonld baxro no difbcxxlfcy in oxc- 
j^xlainiix^ tbo jjaroj^x-oss mado in tbo art. of Ixoaling sinco 
liis t'ini*-^'* If i« 1 . 1 ‘xio flxaxt- lio -wonld finci by a 'V'isit. fo 
Oroonv^-ioli Obsoi'^’^axt-ory t.bxxt- t-bo st tidy of fbo boavons 
is ixofc oai’riod oxx -witb txixy rolaxt-ion to disoasos ox* 
oi>i* Ion lies, bxif lli«» f b€5rai:>oxat io aotion of radixanx on 
3xi«>a'bi«l i^i'ovrfbs Ixo *w’oiil«l rtxfajard as axx O5cam]f>lo of 
ot^lc'stial ixxfl xj-ontfo. IVlx*. T<.i|»linjEf, 'wlio, lil£.<x xnxxny oflxor 
litx-rax-y nic'ix tlxi'oxi^lrxo^ xt. flxo ajcros, sixoxv's a synxjpaf^xy 
for flix* cjxiaolc as oj>j:>osoxi fo fixo ox*f txoc lo:?c ixxodioal 
j >i*ac*t it iorxoi*, is ixxolixxod to tblixlc fbaf Oxxl|:>oj.xor’s viovrs 
Ax'orx^ not. roally wo absxirxl aw tixoy ajxjxoar, and sxx^- 
^rostotl tlxat at sonxci fxatxiro tixoo, •vx^-boxx tb<* bexotxeirio-* 
and x^^^y***^^*®**^' aro at a wtaTxdstill, tlxoy sbonlti 
lay t bt^ix* f »x’oij»loxn bofoi*<x tlxo awtronoxnox'- "VVo doxxbt 
v'oi'y nxxxob xvbotbcxr sxaoIj; oolixxborat icxn xA'oxxld bo oitbox* 
I jx-obablt,' or jxx'ofitablo. 


,7 yv»dt:*3S Cim OXT'X'O jsi ]|3x*.<x'vxr3srja: oolx^bratos Vxis oi^jjbty- 
x-i^bttx birtliday on 'Wodnosday nesset, JN'oa*^. 28, and 
most Ixoai’ty coxx^^ratxxlationw aro oxctoixdeKi to tJ«is 
A'otoran monxbo** of tbo scientific XA-ox-ld. Xilxlxxcatcsd 


ill tlxc txrwt ixxstanco at I>nxnfrics -A^cadcxxxy, aftex*- 
warxiw at Trinity Oollojcc^* Olcnalmond, bo ^gradxxatod 
irx tbo xncdical f“acxxlty of tbo X^nivox-sity' of b3dinbxxr^arb, 
Axx axxtborxty on xxxontal and nox*Aron« diseMa-scs, Sir 
•Tanxos xvas X-ox*d C^JbancolI or’ s 'Visitor in Iwxxnacy fx*oxn 
3 8T S to 1922. JFor a lon^:^ term of years, boj^inningc in 
1881>, b€x 'vrcks tx'oasxxx'or of tbo K-oyal fnstitxxtion. H.’o 
xvas oloctod a folloAv of tbo If?-oyal Society in 1883, and 
Hon. 3^Iwr.X>. of St. A.ndro'vv'S axxd Abordoon, and HLon. 
H.Sc. of X.«oods. X^ossossxn^ in xxnxxsxxal xxxoasxxro tbo g:ift 
SX*ac€>fxxl sx>'eoob and ajxt vox^bai oxcjxrossion. Sir damos 
lias always coxnxnandod jpnblic ixxtoxrost. Wo x'ocall a 
notable nttoranco wltbin tbo H.oyal Xxxstitntion on tbo 
occasion of tbo doatb of ^obn Tyndall in 1893 t X 
tlxinlc X may 'xrontnro to say tbat , it is i^ood for xxs to bo 
lioro tbis aftoarnoon--^ — to witbdraxwr oxxrsol'vos for a bxriof 


l>oriod f rotn bnqusixxosa ^pnxaiaits O** jploasxjucos, to assomblo 
togr^tbor' in a x>laoo IhMaiiQowad by ’tbo lifo^'wrorb of a 
^oat man ■ wbo , bas ■ jjtist jQMBuasocX; njsi---^to 

build an bis moacnory*. to bxxm tboroin tbo. 

2 sro, .. 3 €HaaC:!v 5 >k:*. xsat: ' _ 


inoonso of oxxr ^xatitxxdo and admiration.t** ViTbilo 
domands of a bxxsy ]pirofossiox3al lifo ba-vo not allbvirod 
Sir 3 ’ amos to orx^a^^ i^irootly in tbo i>ro:£>af‘ation. of 
sciontibo i>ai>ox*s, bo is tbo axxtbor of aoi^o boobs and 
of varxoxxs ossays and addrossos indica^yo oj^ yorsatility 
and jndii^xnont. ^xnonj^ tbo fomxor xnay bo instanced 
Xlroaxny IVlontal States ” <1B9B>, and Trovontion 

of Senility” (190S)f in tbo latter catojg^ory, ** Victorian 
Jottini^ ” (1028) and Stray X.^ea^v^os from a 

Tbysician’s Portfolio ” (1027). 

Wjm con^ratxxlato Sir Ja^adis Hose, IT.Xl.S., on tbo 
attainment of bis soArontietb bixtb<lay, -wbicb falls oxx 
INTov. 30 . It is a satisfactioxi to bnow tbat tlxe evont -will 
find binx still actively engageed in tbe xosearcbes 'wbiob,. 
fox* tlxix'ty y eax's, lie bas pirosecxxted on tbe sexxsitivity and 
xxxotility of jxlants, x*osoarcbos w-bicb bave contributed 
so mnolx to tbe bno-wledg-e and nn dorstandixx^ of tboir 
orj^anisaticxn, and Ixave made bim so -widely bnown. 
Hoso ajr>jf>r oac'b ed tbe snbject from tbe ]pbysica}, not 
tlie i>bysioloiPCical side, and to tbis mxxob of bis success 
is attributable. Altboupfb as an xxnde(r^:radxxate at 
C-arnbx'id^^e be attended tbe courses of j>bysiolog:y and 
of botany, bis attention -was obiefly devoted to 
Avbicb be studied under tlie late I..ord Itayleig^b* tbat 
time Oavendislx jxrofessox* of jxlxysics in tbo University^, 
“wlxo fornxed a bi^b oj-xinion of bis abilities and after r 
vrards stx'ongjly s»j|:>i>orted bis candidatuxre for ^ tbe 
fellov'-sbiix of tlxe H-oyal Society on account of tbe 
merit of ills elect x'ical resc=»ai*cbes. 

Tuic olxsc^j-vatioix of elecf.ric jxbenomena jfxresented 
by xnetals led Hose to exetend bis excjxeri men ts to living;- 
matter. Tbxx reseax'clies of dxx H<>is-H»eymo*x<i and 
otlxex* i>bysiolo|^ists liad slxown tlxat fxxnotxoxxal activity 
of animal tissue, Avlxetlxer nxixsele, nerve, or ^land, is 
aceomjfiaxxiexl by an electx*io variation detectable by 
tlxe 4^*xlvano meter*. l^ose ajxjxlied tbis metbod to ' 

jxlants. bc^ixxxxixxjsc Avitlx tlxe xxxotile leaves of tbe sensi^r 
tivo j>lant, and found tbat tbei^r 

mxxA'oment is accom]t^anied by an electric variation lilpe 
tlxat of contracting: nxtxsclo. l^^■c>r is tbis reaction con- 
fined to actix^ely xxxotile ^ sensitiA'-e * l>lants z for be 
observed it Arben any jxart of any livijrijg jplant -veas , 
stimulated, even altboug^b tbe resjxonsive mbverbffi»nt 
-w'as alxxxost irnixex'ceixtible. Serxsitivity^ and ocm-trao- 
tility are tben f iind axnontal j>rox>ertiesi voX* tlxe JUvim^ 
}>roto|xlasxxx of Avbicb botb i[>lants>and yiiiyiMii ijaliii coxxsiat.. 
Hose’s early jplxysical tx*ainirx^ de-veld;|E>e^«*^^ natjjiral' 
g;ift fox* devisinfc in^jenious and bigfbl;;^ »»e|nusitive 
j[>aratus, by moans of wlxicb it vras ^t>o reoorclji^-' 

automatically tbo usxxally ratlxer febble of tbb" 

^lant to stixxxulation, and to discover in tbe'i>l«bt-body 
tbe cbarxnels alorx^ vrbicb ‘ nervous ’ etscof-tation trayels* 
and tbe saf> is x>x*o;(>elled by tbe rbytbmio eontX'aoticm of 
pirojpulsive cells, xvbicb may be re^ardedL as bis or own- 
iz\^ aobievement . ^atxxrally , sucb vesufte as tbecik» bave 
not esoax>od criticism, but no rebuttbx^ emiL;E>ex!‘iznental 
evidence bas been adduced. ISTo gpbpKX WiU, be 

more welcome to bim on tbis occasien tban tbat be 
may live to see tbe Hesearob Xnatitute w-bicb be bas 
founded at Oalnntta develojpibe into an active centre 
of flruitful investi|gation in brannbeid of biolo^^. 
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j X:esr tXse JOM»€^ Jkt^cu£l' £<frat X-4. cbjp^lpeaxs xxiid^x* 

ibeJBtdlijnuos of i>lx^~T 3 h Ht itjb fel d. .d^N^xdjp^ion, 

of o,ri iTaiv€si».t>«ox3L *t> Id “i^jiiidlgod , -w^ill jrovolo'fciorxido 

d-ll oor Idocts dl:^i^i^,.<fe>l«<3f>3rioit>y , Xt> i» tiT-ixo t^>xeti> 

filTio 8.T*t>a<^lo lio^irad -virityJa. • » t>iao oldims jmcbc^ib for t>lxo 

Xfetrridoaa.-'Wood j>«i.t/on.t> d.iro ^xaLl^d'fcd.xat.id'koci »*’ l>\.at> -tlae* 

irojpjrossiora it> id <^ixi4>o p»o«tdil>le» -fcladt. t>iao 

xoatn.ofd.of'Uro disfirilauitrioxx of oloo-fcric oiior-jofy yoa-y 

l:>©oomo ol>dofd»l>o- “Wo ar«o t>ol<i tlr%m.i:, tlio iovorafors 
olaixicL t>iaai> l>3g^ af-iiaclxi og a siniall maclaixaa -fco axx ocjoally 
jszTiall aoo-rpEiE^ixlJpfct/Oi* aza. ave>i*aj^o dizo<l villa oaxz l>o 
illxaxrxxixxat'ed iTi.cJofi¥ait.<.s j^oxriocl at. a t.i*ifiin.|P 5 cost. 

Tf tlxo vf 11a .^Xr^d'dy ocj[u.ij.'>f>oc3 for dcctric soj.>t>ly, all 
^jblrxatr is aizocJOdeMdry is to j^tat a i»i tJrxc soclcct of tlio 

'.zzoax^edt lawayf^t^j^j^ldr ajtxd. tlic jnciaolxioc "will rcdoco tlxo 
•axixxxzal oodt orxo-siactli. .its j^rcsorxt valvxo. Tlic 

says ti^iat it is stated *’ tlaat tlxis lias actoally 
■ 'l>odXi. doxi.o 'ov*^ 'a j>criod of some morxtl'is, aad it is to 
agaio for tlie OovemTin.oot test- AV© -woo-dor 
, ■'vsd^iclz dofxartjmcrit of tlx© <33ov©zixxrxori t is 

aarid^siy titxddrtalcixaLgf tlxis tost- Wo do zxot tlxiixls: 
tHat axxy ix&ofvzl-^^zz’ixoso is sorvod liy a jiajpor iiofoliwliing: 
jircgpostoroi»s olaixns xzridor lioavy tyi>o, osficoially -wliori 
it taJk^as rto i*©«]porLsil'>ility for tliom and states Jtiotliiii^ 

to jtastify l^iabanpu, fc^xiddon ootfeorsts liko tliis sonsa- 

; ■^vw,--tioxial ix 3 L j^rasatitation and nnsoiontific in snlistanco 

< 3 SLn*only do Jtatarm and aro xniicli to l>o dojprooatod- 

e;sclr»ilsaf£’tion* -wliioli sni^cf^ost-ed }>ossii>i]itios for 
'■ ^SXatnro jirosaz'vation, ■w’-as liold in liidinliitrprli on. jN'ov- 
' 14 — 1©, Xf- was tlvo first fc>iJvor Ji’oic XiI>;:liil:>itioti to l.>o 

liold in Scotland tlio thxird of its lino iix 1 Britain. "fliis 

sl> 0 ‘W' of sj^m^ ISO silver foacos, tlio liost indi v-'idnals 
from tlio stocks of a sooi*o of firr-farxns in CJi'oat 
I&ritain, deziqtonstratod at once tlie snocess in C|nality 
vrliicli lias attended tlio jprojpa^a tion in ai*tifioial 
conditions o»f a vrild and sli^^ animal, and tlie liold 
"^^Incalfi. tlio new izidnstry lias taken, 'JPHo silx'cr fox 
-•is - a ' »l>ort of tlie ATneric5an red fox, l>nt tlie name 
is nnf ort.miate„ since’* tlie * silver ’ is confined to a 
^^ii^lit wlzitericss or * frosting ’ oxi tlio tijis of Jot l>lack 
J^air, Xiideed# tlie classificration adojpteel liy lire<><lors 
leaded, tire animals according to tlie amount of siii’face 
iai>on iviiicli ‘ frosting ’ is dovolo|red, from tl»r<-o- 
cj^nartor. silver, lialf silver, c^narter silver, to a xmi'o 
lil^a^k- nrire .ailyer-fox sjrort occurs in I^atnre, and 
lias kno"wn to turn nji in litters v^itli nornxaHy 

reddiaii yonng, Imt tlie strain seems now to lie - well 
estalilislied as a domesticated race, 'IPlie natural 
skins wrere alT6!i’'ays liiglily jirizscjcl and fetc^lied larg<^! 
jrrices at tlie fnr auctions, Imt tlie fact tliat jielts of 
tlio tiest cqfnality can now lie l>red is lionnd to affect 
“^'tlie intensity of tlio slaiigiiter of tlie w-ikl stock, and 
so ,in<lireetly to act towards tlie i^ireservation, or 
i . rather against fJlie ox termination, of tlio native ani- 
mals- Xn normal course it onglit also to lii-ing aliont 
a rednotioxi in tlie jirice of tlio furs, for scarcity and 
XuLgli prices arc generally closely correlated- lint 
tlie intrinsic Ttaeanaty of textnre and colour of tlie 2:»elts 
nf tlie sliow animals exlillrited in liSdinlmrgli is snfli- 
^ cient gnarantoo tliat tlie skins will always l>e in great 
? , demand, so long as,; fnr is in faskion- X'liis is sliow-n 

' ky tire jirices d em anded for well-lired, stnok animats 

-one inr^iortant ^fttr-farrd near !Hid!iiapbknr^^ oife|dng 

■ '■ ■•jN’o. 30 S 2 , Vo^ 


cnlis from selected -litters at jnicea .ranging’^'^frotn dBXOO 
to J£300 eaclr. &noilr |p*rioes suggest tkat the oonoLjfreti- 
tion for good ]3elts is very keen^ and fierhapw also 
tliat silver -fox kreeding is no ckild'si^ay. 

IPaojET- I^ojM'rK’s j>z-edi cation on X^Tov- 8 tkat tke 
ei'iifition of "Etna. Avoifld last at least anotlier "week 
kas keen fully Justified, for tiro emission of lava 
afifiears to kavo continne<l nj> to tke evening of 1^3'ov. 
lf>- Eroin tken tke lava keoame increasingly visoons, 
and ky KTov. IB it kad solidified, at least siii>ordoiali>* , 
rigkt npi to tko last of tke active sources- X»rof. 
IVfalladi'a, tke XXiroctor of tke A^esnvius Okservatox'y, 
lias sfroiit several days investigating tke nature of tlie 
erufition. IXe estimates tke average <laily oirtfint of 
lava at 4G million cukic yaids, and states tkat tke 
initial temyicsrature w’^as 10:10*^ f Tt kas also keen 

recorded tkat from one of tke craters tlie efferv’-tisoeiit. 
lava rose in a glowing fountain for 50 feet, s^nd at 
nigkt w^as ““ I ke colour of moltc-Jii gf»ld.” T'iie \ gas< v<^ 
an<l x’'aj>ours given <ifF during tli<^ c^arlier stages tli*' 

erujrtioii seem to Jiave keen unusually mil<i, wat<“j-- 
vayioux- y iredominating. 'X*ke close of tke erujitiou, 
lio w€‘ v'c’^r, w^as marlced tke* a|n>earance of sulyilini'- 

ous gases. vXltltougli tli<^ oruy:>tioii lias k<^eii a relii- 

tively minor one tkat of 1 BO:2- for examjilc, lasttM) 

six moiitks and disciliarged an enonnously gre'st*'!' 

flood of lava tke damage to 2>ro|>erty lias unfoi*tin»- 

«-t.ely lioen moi-o tlian usually sev’-ert^. In atlditi*.*!* 
to tke di'struot.ion of v'illages and s^^^rvices, nearl\ 
:3000 acres of vineyar<ls, ora.rigx^ an<i Icsnion ori»liar< I:-’, 
and ciiestnut groves kai't^ kee>Ti totally dosti’oyed, 
tke loss amounting in all to tlic* value of 4Ua,000,4#< M ». 
X^osuvius kegan to disyrlay increased activity on T>w<»\'. 
14, kut tkis is c»f a riorinal cliaracter. Tlieiv is no 
ground for tlic* suggestifin tkat Vesuvius is acting in 
symjratky W'it li its more vigorous neigkliour. 'rh«- 
kakits an<l lav'as of tlie tw'-o volcaiiot-is are of vvi<l<'l\' 
differtf'ti tty yres. 


Ac’ocmxm'TCi to tke rJcfs <>f 

Oct. 15 , tke great electromagnet wrkick 2 Vf. (Cotton 
kas kuilt for tlie I^aris Academy of Sciences kas now 
keen comyileted and is installed at JBellevue at tl»«‘ 
national oilice for scientific researck. Tlie okject- in 
view in oonst»*uoting tills electromagnet wras 
different from tkat wkioli Eayiits&a kad in coiistritciiii« 
tke Oamkridge electromagnet- In tke latter, magnet it* 
fields liaving intensities of several kundreds of tlion- 
sands of gausses are jiroducod for jr*ex*iods of al^otit 
tke liundrecitk jiart of a second. niiey exist 
only in tke interior of little kokkins. 1*110 
electromagnot j.>roducos intense Y^ermanent fi.eli|j- t^f 
ayiyireoiakle volume- Ike field ]produ.ced. ky nii 
electromagnet can ko increased almost writkout limit 
ky using ]polar yioints wrorlced and centred with 
geometrical accuracy. Ike total w^eigkt of tko new 
xnagnet is 120 tons, of vrkich 105 are iron and O 
oojp^ier- In a si>aoe hounded ky tw-o faces four 
centimetres in diameter aiiLd two «?entimetres ai>art, 
a magnetic £leld the intensity of wlaiesh w«^ 43 ,-E>t >0 
gauss was obtained. Sy the -hse of ierro-cohalfc 
]|>ie 0 es, this field tsan he inere«tsed hy ahdtxt t> 


cent,* 
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iiaC^isrsr €>]l<s»c^fcxrics«fel ^s:bd^«tert>ekl^i3riL|^ ixx Oj7o«tt. 3Btri^o,5*:i. -wtiII 
&o€>xx 1>0 csoittv^artsod fjrc^mcx ^^^xx^rsb'eiziL^ 3t>ctt>iozx8 ixxt^o 
latid^t^iosnsi^ a.i^csL wiil ^Itajnatcfc^bely- Ixa £oir of 

oo* 3 ifii«ajaraoirjei- 31 * 4 ; is )a,< 3 L*v'iscbf>l«, t>ti€>r*^£or€»» tkl:xekt> ett-lion.- . 
tiioo slionutlci l>o ci«»voto <3 -fco 'fclio I>i*ol>len:xi» ckxo ewsrisiog: 

OOLi:. of n«.t>ioirx;ei.l jr€»ox*|^cs.3aLisei>i:>ion. of tvlxo olooi^rioiiiy ^ 

»o.I3j>ly' in. ox^dioor doxxo <>o ivlxoso -wlmo cur& 

«.^oo-to<i Ikyy it>. Xxx j'>«,rfiioxxleLir t>lnLO C9[xxo»t>ior». of t>lxo 
<iitf^]t>ia.C 50 xxTi€»*xt> of sfictiflC rotjoiros oarj^ofol st:.o<jl5r- Wo 

«bx*o tlxor^fojro* ■t.lrxs.'fc IVfx*. W'. J. 35 s.ci>xo disoxxasos 

c|Ooe!t>iorx ixx Ixis clxa,i»'xxi.«to.’» cx<i< 3 x^ss orx X^rolxloantxs 
o£ 3 Eloc»i>y'i< 5 it-y' Soi>j>ly ” t-o tvlio 'W'ostemx ooxil^ro of flxo 
'Irxsti-tof ioxx of l! 31 oc 5 t> 3 ric 3 a,l !Erxj2:ixxoeMTS. Tlio ori.g:irxo€3r*s 
43.0 cl -wrcxx'lcTOOO 'wlxo iito.vo sorvocl xiociorfa-lcioj^s ofHoi- 
clOlcI loystlly MiOcl oo-w, -fclxrotx^lx oo etofioxx of -felioix' 
■o'wo *k.ixcl for flxo lt>ooo£ifp of flio n.a.i^ioo, o:A«,y loso f-lxoir 
xioT‘oxa.1 oooo^xxf ioo, «fcx'o oof-if lescl -fco |ace»xioro\xs froc^-t.- 
Toc^txtr. T*l3o c]|xxo»t>ioxxs of tvlio ]|:>rol3a.fc>lo *xc*-rrAl>esr of 
Tuoxi to Ixo Wfcffoo'fcocl £k.rk.cl fljo f »os«il>ility of TOixo.3’' 
of flioxx^ Irxoio^;^ still x-ot-o-ioo-d io. t-lxoix* owxx xxxxclox-- 
<.«lcio^s sIxoLjlci l>o csorxftidox-ocl. Tliox-o cxro s.l::>oxxt, STO 
xiodc-x'txxlcioijc^ io ]Brifa,ixx axxcl tlxo t-ofca-l oxxxxxlxor of 
^*‘OOT'cx.t-iix^ st-cxtioxx oxxf^i o-oors lilcol>^ fo l>o a-ffooiod is 
a littlo X 001-0 t-lxarx a tilxoosaxxd. IVfr. Hac3lxo fliiolcs t-ljat- 
if Ixolli. sidos mIio-w^ j^oo< 1 'will axxd a sf>ii'it of x'ocxsoixalxlo- 
iij'ss, tlior**.' slxoold xxot. l>o xxxtxolx diflicscxlty ixx 
in^ oiox>l«*>-Jix»otxt fox- t>lxo disjxiaood t.csoliixioal xooxx irx 
-tlti'ii' O'wix oixciox'-talcirifixs. 31 o ^>oixxi s oxxf* li o w'O'vc'i*, t-lxaf 
t.lio sjxooialisod Icoow”! odi^-o axxd o>ci.“><3X*iooc*o olxtaiood 
l>_v a ^oiioT-at'ioxx oxx^riooox- doos xxot. xxooossax-ily^ qicaalify 
liiox to >>o ocfxiall.v xxsofol as a clisti'ifoixtixxf:? orx^^iooor. 

It. is rxooossax*>^ tlxat- Ixo oljfxxirx fxirtlxox- lx.iio'w lodj^o. 
lit? TToist- si.xj->x>lorrxoxxti Ixis Ixciolc Icxxowlod^o l^y olxsox-x^a- 
tioo of tlio x>x*actioal xxrooossos of tlio xic?-w -wox-lc Ixo 
will Jtav'O to do. .A-s t-lxo assist.axxt> OTX|2rirxo<>ir’ xisoally* j 
lias ao c?i^ljt.-lxoxxi*s’ da>’'. JVlr. Jltxolao tljixxJks tlxat Ixo 
<'*40 <l<-voto a fc^w- oxcti-a l»oxxi-s ov''oi*;yr 'woolc to aocxxxijriixj?^ 
tio' oooossax*3'' IsrxxowdcKlgct-'- ITor €? 3 carox>lo, Ixo 

allow-s liis o’W'xx assistaxxts to aid irx tlio -wox'lt of tlxo 
lotxixxs dojxax-txxxoxxt, ixx Ia3dxxf5 oaXxlos, irx rxxaxxaRi^xj^ 
s\i 1 >st atioxxs, ixx tx^stixx#^ Tootox-s, ixx ixxsjxoo tirxgc ixxstalla- 
xxxxd irx otTQioo 'Wox-lc xioalixxp: -witli ooxxsxxxxxoi-s' 
a<.-c*<TixxTxt«. "Wo Xxojxo tlxat Ixis c^xcarrxixlo 'w-ill l:>o 'widoly 
lollowod- 

''r'xrxc fato of Oolorxol UTa'WCicstt irx tl»o Xlr-aaEiliarx fox-osts 
sfM'ios c-o Ixavo Ixooxx osfalrxlislxod txoyorxd roasorxalxlo 
<loiil4t X>y C'oxxxxxxaxxdox* X>yott*s x-oooxxt oxirj;>oditiorx, 
4» 1 1 1 loxtj^lx rxo ooxxolxxsi'v’o j^xx'oof of tlxo Ixxdxarx roxxor-ts 
xv<xK olxtairxalxlo. Tlxo stox-y is j.xioo€»d toisfotlxor fxoxxx 
XXyott’s disTpatolxos irx tlxo ^ 

:f<»i- I?^ovoxxil>xxr. Xxx A.jf>x*il 3 Ool- UTawrctot-t stax-tod 

irxto tlxo voxy diffioxxlt ooxxxxtx’y alxoxxt tlxo ixoad-'wratoxrs 
<»f tlxo 3Pax-axxatixxgfa axxd !2>£Lxxx^xx IXivox-s, axxd xxo xxo'ws 
lias l:>ooix x-oocaivod froxxx JKirxx sixxoo a disixatolx datod 
iVTtxy 30 ixx trlxat yoax* frorrx £>oad IFiox-sei csaxxxfx ixx lat. 
11^^ S., loxx^. 35' "W- l^'x-oxxx t.lxo Otxyalxa K-ivor, 

a tx*il>xxtary of £>3x0 i£*ax*a^tusxy» Ooixx. I>yotit xroaolxod t>lxo 
XColxxoKxo oxX€» t^o Ixoad st>x*oaxxxs of tilxo I^xxx£^, 

aMd tlxoxro olxt^aixxodl xxtrara £3xa.t CJol. lEE'awootiti Ixad Ixoorx 
^Uod Ixy Xa d i arx s after xxassixxg: oaert of t>lxo 

ivalxxexxo CToxxxlr' follo-^rod soxxxa distaxxoo 

teac^fcM of Ool. !iraw^oot>e*«i -puaLxrVy axxd olxtaiaod 
c^oxx^nyxatiotx .ate^ryv. ■ 3SJya*xf>t»al^.- ;iao*^oyar» 


.'o-vt^Exx^ -to. 4t-lx)i^; 4x0 'WOds forood ' 

to xxxaldo a Ixdrx-ied ' do\»?^ 3^ixi^|gxx. 'l^xjjrfclxor 

dotails aro aw^aitod oia *fe4te 'r<©ti»ira,"4ar^ I>yot;t.- 

Txc 3B! i^oixro'voxxxoxxt i rx tyf> 0 | 25 r*a|n>lxy dxxxrirx^ tlxo last 
t-worxty 0X7 tlxirty yoars IxcM^^dbooxx slow ixx xxxalcixx;^ its 
xxxjQxxoxxoo folt irx tlxo lottorixx^ oxx xxxajxs. Xxx a loottxxro 
IxofoxTO tlxo J^oyal Oooj^x'ajplxicial ^ocioty oxx JESTovl^ 

Oajpt. JT- O. Witlxycorxxlxo tr-aood tlxo dovolojxrxxorxt of 
oaxrtojgfrajxlxioal lot-tori rxj^. XTxxtil tlxo lattor Ixalf of tlxo 

oi^lrxtooxxtlx oorxtxxxry tlrxo al]p}xal>ots xxsod v^w'ox'o ovolvod 
fx'oxxx Ixaxxd -'wri ttoxx sox'ijxt- irx Korrxaxx low^aroaso 
Ttalics ty;f>cr!. Tlxo f^oxxxaxx oaf;>itaIs . 'aToro oaxTofvxlly 

drawrx axxd oftoxx troatod dodoratixToly,* 'Tlao al;jpixai»ots ' 
dotorioratod wdioxx a ocxxxxrrxorcsiaj. ro^txirxd Ixaxxd -orr ' 

‘ ooixj>or-p>lato ’ toolc tlxo jxlac^o of tlxo jftaliaa 

sorijxt. 'Bixxix' lixxos woi'*^ ixxtrodxxood axxd tirxo ]E>r 05 >ox-tioo*» 
of tlxo lottox'w altorod- T*lxo oa'gxitaXs *woro xxanrow^d 
arxd tlxo sorifs so o>cag:j|?oratod tlxat tlroy ooxx<3oalod tlxo 
distiootivo forxxx of tlxo lot tors. TTlxo tyjxo lost xxx 

ixoaxxty arxd lo^?il>ility . Tlxo <>rdrxarxc»oj; JSxxxTvoy . - jHas 

al'ways Ixooix rxot-od for tlxo xxoatxxoss' of. its lottoriajif^* 
Ixxxt riowr tlxat tlio Ixolio i:>ro<5oss Ixas oxxtixToly i*ot>l4toodl 
tlxo oox>l>or j|>lato, ixxxxxro'V'oxxxoxxts ixx typc^^rax^lxy ax^ - 
to 1>C5 ixxtrodvio.od iix tlio rovisiorx of tlxo it -ixxc^ilx. ' xxxafx 
tlxat is to 1x0 l>of?xxxx slxox'tly. Ixx tlxo 3E%-omaxx oajpitaljs^’-.'.^^'^ 
tlxo fxroixoi'tioxxs of tlio lottoi's liavo Ixooxx ^tos'tox'od arxd ^ ''^'^- 
tlxo sorifs aro xxot too cxl>tmsix=^o. 'Vlolorxt .oorxtraui^ts 
Ixotwoorx xxjx axxd dow'rx strolros do xxot a^jpHoax'ji.^ arxd tlxo 
■wlxito s'fxaoc-'S -witlaiixx tlx<^ lottors ax^o oloaxau Tlxo lowor- 

Cixxso alixlxalxot is l*asod orx |Xoxx strolco^. *!X?lxo Italic ' 

al^>lial>ot is roxxxxdor arxd xxxoro loj^il>lo» aro 

xxo Ixair lixxos, Alto^otlxor, tlio xxow a3t^3%al>ot» sixo'w 
oorxsidoralxlo tyj>of 5 r>"*ap>lxical irxxixrovoxxxorxt oxx tl^o old. 

Ixsr liis ojxoixirxiCf locstcxro at tlxo Hoyat A.oadc»xxxy~ ,of 
A-i-ts, dolivox'od oxx JN'ov. 14, I^rof- A.. Il.atxrie^ doaXt 

■wri tlx tlxo soioxxtifics o^caxxxiixatioix of ]>iottiriss. A. rxxioi?o.t- 
soojxio o?caxxxixxatioxx j^iv^os xralixalxio ixxforxscjatioba 4®^ •'/ 

x'ojxairxtixxj^, axxd also xxxalsros it f>ossil>lo» irax xrxaxxy oa^ij^iT;^--., 
to idoxjtify tlio fxii^morits xxsod ; tHis ^-^acaxncxirxatior^ ^ 
Ixavixx,!^. ia soxxio oasos, to t>o sxxf>T>lorxxorxtod lfc>y tirty 
saxr»^*los takoix xvitlx a firxo l»yi>odorxnic 'xxoodlo. 
xxow jxigciiraoxxts Ixavo oorxxo ixx froxrx tirrxo to tiroo'" iVx ' ^65^S' 
Ixistory of arid otlxors Ixav^o disa]-xp>45ax7od.. froxrx 

tlxo ax'tist's jxalc'tto, tlxoy foxTcxx axx lix-vralualxlo ^gxxido 
li?cixx^ tlxo <lato of a xxiotxxro, and, id ' addi^oxx, is 

somotixrxos foxxrxd tlxat tlxo jxalotto of a . ^iv^orji^ i^ax*tist ' 
is jxooxxliai* to Ixirxxsolf. Tlxo xrxiorosoojpo also oSxalrlc^ 
fox’^od si^^rrxatixros to l>o dotootod. Arxotlxor xxsofxxl 

woai>oxx is tlxo ZST -x*ay ixlxc>to|: 5 raf>lx . IBPy tlxxs xaoaxxs it 
is ixossilxlo tcx dotoot wrlxotlxor orxo ]piottxro Ixas l>oorx 
>xaixxtod ovor arxotlxor, axxd also wrlxotlxor , tlxo artista 

Ixas xxxado altoratioixs sxxcslx altox'atioxrs ixxdioatixx^ tlbuEXt ' 

tlxo jxiotixro is lacc^xxxxirxo, axxd is xxot a c^^^fxy oar a rojplfoa. 
Tlxo I>C-rays aro also x-oiy xxsofxxl irx dotootixx^ aroiii^dxas 
or, x-atlxor, ixx slxowiixf^ w^lxotlxor ro;£>aixxtirx^ - colors 
oxctoxxsixro roj-xairs axxd, tixorofoxTo, oaxxrxot 'fcxo safoly. 
xoxxxovod. jVIagxxii&od plxotoj^afxlxs of tlbi^ .l»jrtxsl!f-.wotIc 
ax*o of ^roat assistarxoo irx c^oiditx^ a 'i>iottxro 

is Iry tlxo rrxastor or l>y orxo of lais solxooil^J Hoooxxt 
soioxxtii&o rosoairolx Ixas also oarral^Iod addStio^aal xrxotlxods 
to l>o disoovorod wlxioli aro not yot s^j^PSoiontly ad'vanood 
for i>nl>lioation-;j^^':3E^^!?M0fc^^ «UQkd. J^nnoissottte Ixayo f>oon 
-vrory .stow to zas^tiso tlxo xralxxal^to xsoMc: tlxat Oan 
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tilrteLt^ tlrtr* p»ul>lio is loe^iaoutxiryf^ to x*e«blise> t>lie f>ossil:>ilit>ios 
<yf sGi€*i:xt>ifio x-osGa^xxsli in. t>lKis diir^o't-ion, til^^ i>ime is 
oomin^^ -wiiGn. no ina.r>ox‘t:-«bn'fc j^io'fcxxro •w'ill "bo sold ■wit;l:koxit> 
a. soiontifiG r^'j^ort, and a sc5ion-fci:fi.c laljorafeory 'will t>€» 
Gorisiderocl p>a3rt of flio nocossary' ocjnipjmon-t of 'tirx^ 
nafi^x:i.al ^j-allerios of 

'fjFn^i X^oseax^^liL -A.s«ociaf.ion of JEJr-if imIt K.ii.l>l30i' and 
Tyro i^'lanxxfaot.nrors caia l^o oon^i-at Ti.la-fcocl on 'bl\e> 
IL*il>T*ar*y Oatalojertio , anci flio ^^oriodic; J^xttnmary of 
OmT-onfi X-*itiora't>n'ro is«n€i»<l to its snl:>sc*.i:*iV>injijr n:i.Gml>OT*s- 
Tlitoy ^^i'vo o'sridonco of flio most- oorofiil atloot-ion to 

tyj 30 aJtid lay-ont ^mattors Avliiolx ar-o too of ton ovor- 

lookod- — -and tlxoy ■ aro j:>riixtod on <*>>ioollont ■|>ai>Oi’. 
Soimo idoa of tlio f^i’O'W'in^ y>oi'j>lo>;:.ity of ttio jr^rol^loTos 
oonfronting any indnstiy oaxi Ii>g pratl lorod 

dTironrx tiio fact tliat tins sf>ocial literary, 'W'l»ioli o'wos 
rnnclTL to tlio cntlinsiasm of X>i*. *S- S- Tiddos, olxairman 
of tlio I-»il>3r‘ai*y „ and fnfomriation Tim*oan OorxiTni ttoo, 
nO'W' contains n<?ar*ly tw'o tlrioxxsaTal volnxncs of l>ools:s 
and 33riti»lx and foroi^arn j3criodical», and a lar^^cx' 
collection of jxamx^lilcts. Tlic Smrxxnax'y of Ot-xx-rent 
I^itoratnrc contains al^stx-acts of p>aj.>ors under tlio 
follo'wini^ ix-oadinj^s : jxlantinj^, latcxc, ra'w-ml>l>or (its 
.p>rcp>aration an<l j>roj.>e5rtios, tx'oatnxcnt and ajxj-xlica- 
tions), f^ntta-jxerelia, coxnj'>on.n<l in.^? ixnj^x'c^dicnts, filu’cs 
and tcjctilcs, -vnlcanisod n.xl>lxcr (inolxxdinj;^ its 'V’xx.rioxxs 
nscs>» ^general 'works j>roocsscs axrd xnatoriM.ls, xnxxclxin- 
dry and ajxyxlianccs, orjE^anisation, oommor*cc axid 
statistics, dxemistry axxd jxtiysics, Jh^rxi^-lisli j:>at€?‘nts- 
Olfyionsly tlxc indoxcin/^, cataloiJCixinj;;^, and alxstracting^ 
of tlrxis 'varied XE^atcrial is a task of considcralxl^^ ma^^ni- 
tndo, doxxianc^img: for its i>roiDcr jx€'x*fonnanc© sx>ccial 
;ptcqxxaintanoe -witlx tlx© n©©ds of tk© indxastry, a know- 
lod| 7 © of for©ijp;n lan^nag:©s, an<l a tlxoroxt^lx I^i*asj3 of tlx© 
trend of modern r©scarcl> 'wox'k. It is a costly under- 
<Ha> ki ng, and t>eyoixd tlx© x’osoux’cx^s of xxxost individual 
firms. l^or tliis r©asoix alon© industrial r©s©ai*clx 

associations ar© an im 3 .>ox*ati v© xxcccssity, i>axticixlarly 
to snxall concerns, -wlxiolx urxfox*txxnat<^?ly ar© xxsually 
tlx© last to aj:xfxx-©ciat© tli© -w-ortlx of oo-of >©rativ© 
resoaroli activitics- 

Titih: tlxird ti'icnxxial Ii3xnj>ix'© Afiixirx^j^ axx<l aVlctal- 

Ixxr^ical Oon^rcss is to !:>© lx ©Id in fcSojjtlx .A-frica iix 1 030, 
at tlx© invitation of tlj© XTiiion Oovoxxxm*3xxt_ jAxx 
© 3 c©cxxtiv© corxxrxxittcc^ lx as Ix©©xx ax^ixointod Ixy tli© 
Soutli African const* txx©nt ixxstitutions, and an 
attractive jxaco^raxxxxxx© is in coixrs© of j^rcjxaratioxx. 
Tlx© Oon^rcss 'will coxxxnxon.c© in Oaj:x© Town on IVXonday, 
jMTar. ^<4:. A. tentative itinerary lias Ixeen arranf^ed, 
-wliiclx coxn.j>ri€»©s ^ visits to all tlx© xninin^^ 

centres in tlx© Union and Klxodesia, as 'well as 
of scenic interest. Tlxere will toe op>ixortxxxiiti©s of 

visiting tlx© diamoxxd xxxines at XCirrxtoerley, tlx© gold 
xxxines and w-orks of tlxe 'W'itwatexsrand, tlxe gold, 
diaxxxond, p»latinxxm, coal, astoestos, and oojxx>er mining 
districts ' in tlxe Txransvaal, and tlxe Satoie Oaune jFte- 
serve. Tlxe Itlxodesian tertrr 'will include tlxe Victoria 
IF*alls, gold, coixjxer, »nc, lead, astoestos, and coal xxxineE^ 
and tlxe JS&ixntoato:;^© Ituins. H^Eenrxlxers W'ill also toe 
enatoled to visit ttoe coalfields of as well as some 

of tlxe toeautr>|l^s]pots of tlxjsdfc iE»roVffi&Oi|^ ttoe I*orrt of 
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X>urtoan, x*etuming to Oa^xe To'wn toy a cixrcuitous roui^e 
“wlxiolx 'will take in S^loernfontein, IPort IHIltasatoetlx, 
Oudtslxoom (Oaxxgo Oaves), and tlxe ISZnysna STorest. 
Oixjrxortunitios 'will also toe affoxrded of visiting some of 
tlxe more imjxortant ixxdustrial d evelo jxments tlxrouglx- 
out tlxe country. Sessions 'will jxrotoatoly toe toeld in 
Oajx© To'wn, ICixxxtoorloy, Joixarxnestourg, I^ula'W'ayo, and 
II>xxrtoan- Ttoo itirierax-y, as jxlanned 

'W'ill occxxfxy 47 days, tlxe 'wtool© distaixc© toeirxg a little 
nxoT^x tlxan TOOO xixilos ; Sfxocial tx*airxs xvill to© jxx’ovidod 
toy tlx© J3outlx A-frican Itail'way A<ixxxixiistration. ‘It 
is Ixojxod tlxat tlx© total iixdusiv© cost of tlie toxxr ixx 
Soxitlx A^frica 'vrill xxot ©xcccod iE14-0. TJx© sf^ox'etaxy x>f 
tlx© Oongx’©ss is _U. A- <}I . tJ’©fir©ys, lOO l'‘"'o:?c Str©©t, 
doixtxnncsstoux'g, Transvxxxxl. 

A*r Uxxi v'ersity Ooll©^?©, I^^oniion, oxx IN"ov. 1<>, I>r. 
W^. I*©X’X'©tt gav© XX very irxl©r©st ixxg d©xx>oxxstX'ati^rx ixx 
sufifxort of liis tlicory of tlx© * ti©rc©-totx© sx^ale,’ so 
called to©caus© ©aclx ton© is divided irxt-c> tlxree 
Tlx© a^xj_xax*atxxs used for tlx© dexxxonstration consist* ‘.r I 
of a set of ttxixing-foi*ks, cxxx-efully tuned to tlxe OT*<linary 
diatonic seal©, sxi|xj>l©m<->nt©d toy a sex^oxxd set- of fox’ks. 
also forxnixxg a xiiatonirs scale, toxxt a C^Jreolc sexxxitoxxe^ 
atoov€> tlx© first set, tlxe ixxtex’val of tlx© Clre^ek st^xi i it * >ixt* 
Ixeixxg SfO.'iJl. Tlxer© vrer© fxix'tlier tiv© sxx | iixlenxc'ritai-jv' 
foi'ks, ixxtroduccil to give tlicr' seal© of O xnixxor. 
tlxis toattery, I>r. I^orrcitt slio~wecl tlixxt it is j>ossilxl*» to 
form XX Ixtxi'Trxonically cox*r**ct cotnrxxon *?-lior<l «.>xx any 
not© of tlx© s<4al©, tlioi'c Ix^ixxg of coux-s*^ xxo t-exxx £x« six i ilt 
in tlxe sctxlo. Tlxe xxocc'ixtalxility of tli*'- sccxle to tli*- 
nxodex'xx ©ax* is a xxxattx"r -w^liicli *.?a,n oxxly Ixc d<>‘C'i*l*-'f I 
©3c^ >ex'iux©xxt, toixt tlxci*© is no doiilxt tlxat to 1 lie cat* » »r 
ancic^txt CJx’eeco sixcli ixxtcrvals as f* to T, txtxd T to 1<*. 
takerx <x?cactly, xv©r© grateful. lJ>x*. I**3X‘r*et-t xxxxixoLxtK'cti 
tlxat a key tooa,x'<.i instruxixen t, 'wliiclx 'vx-'iH exxalxlo x*oui- 
j.>osxtioris to to© fxlaycd "witli Ixis scxxlc, is xi*>'w in coiii '--f‘ 
of maxi u fact. ure. Wlxen corxxi »lctc’»d it xviJl olxvioti!-»l \ 

oxxalxl© more sxxtisfactory tests to tois nixx<ict tlxxxxx ao' 
j;>ossil>le 'witli a tuxxing-fork liattei-y. A^ furl liia* iii- 
t©i*«>*st of tlie tiercte- tone’s scale is tlxat it nia>' fox*i*» 
lixxk tot^t-'W'oen tlxe xxxusic of tlx^s Kast and of tlic 
sine© intorv^als less tlxan a semitoxxe are g©xxcrall>’ 
ixx tlxo non-lxarinonic xxuxsic xxf tlx© i^ast. 

Tn:K Koclxdale I^iterxxry xxnd Scientific S?oci©ty <*<-]«'- 
torated its jxxtoilee on JK*riday, jSTov. S>. Tlx© fc^<»c*icty 
'was foxxnded on INTov. !♦, IfiTK, and Ixas gx*own <<* 1>«* 
an ixxcijxox'tant local institution for tlx© fxroxxxotioix cf 
scientific investigation. It 'was axxxong tlx© fifst *<> 
investigate, if not discover, tlxe flint ixnjxlexnenfcs xiscci 
toy jxre-lxistox-ic rxxan on tlx© Jf*©nnin©s, and Ixas c.otx- 
ti-i touted several fossils nexv to science to tto© llritisl» 
IVfusevu-xx. It first issxxed Herr Stoli>e*s JEnglislx t rsas- 
lation of ** Ornamental A^rt of Savage I*eox>l©,” xvlii**li 
Ixas just toc^en reissued toy tlxe S'wedislx Acadoxey 
Ak: tietoolagen I^^amilijetookexx. Tlxe Society Ixas also 
made an eaclxaustive investigation of tlxe Itonxarx Ho»t 
on Ulackstome lEldge, -wlxiotoL tlxe autlxorities Ixav*^ 
recently decided to solxedule as a It^TatitonsI M!oo.xxixiotx 
]E*rior to tlxe jutoxlee oelel>ratioi 9 »* ,^lie Society x>x*cseut^ 
to I>r, *T. It. Asliwortto 3^&s i«x jpaixxtcd 

tlxe Hon. or olxxx. Oollier, ^ iioi' X’eCogxxxtloxx. df to-is forty - 
tlxjree yeax«* Ixoziorairy secz^taryslUjp of tlxe JSooiety- 
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3Pu’fc»lio XxwfejMzb-t>ioi3i« itSTo^ev- ^ouLt^lx \^«blo£i, i» leur^oly ooia.- 
ooi:^o<5L 'vsritilx j^rolbrloaaQua of ooon-ozrxio iTxiLX>ozHba.xi.oo -fco t^o 
irk r>lk o cle^odt^a^tkozkt^ of cliorxxis-fcry, asoologjr* etrud 
|>oi»»x». 3 r. 'X*Jb,e> .Araxma.1 X^Lo£>ox‘t> fox* 11^2 7 » j>roj>or‘odL l>y t/l:xo 
«7eoOEaLt>ly «k3p]poixkt>oci Om?«i,t>or» l^x*. -A.- iR.. X*oofol<ij» slxo-vir» 
i>]n.Cbt> tJrxo isoion.t>ifio s-baff IxxAroabig^bocly oxx blxo oliomioa.1 
aiclo» ossorxbia.1 oils currcf j>oisoi!xotis ^piroi^orbios of A.us- 
bx*alieucii j>l«oni-fcs» clu^oxxf^ oil* a.xi.d oil from blxo livors of 
slxetx'lcs* as ^wroll as vax^iovas so.l>sbaxxoos foodly 'fciolio'voti 
l>y blkO fiix<3.o*r» bo I 30 axx>'l>ox*^X'is. X71xo acoolo^^i^b coxx- 
birkueci. Ixis ’W'orfs oxk blxo lifo-lkisbox-y of blxo Icixx^ I>»'a"vexk, 
axkci ork blko so3c-x*abio of ^okibH. 'VV'al«« ooxrixocjroial 

oysbors o«eoT«^Z£xro >* AvVkilo bHo l>obaxxii»b oaT*x*ioti 00 b 

xxkoolkarkioal bosbs ixi^ork xxkaoy biTXkl>oi' aaixk|>leMS, arkcf 
ebkjcliori blio barkXkirkg: j[>x*oj>e>jr*bio» of l^arlc, x^ajrbiokklarly irk 
ooxT-kkoaciork -w^iblk 'v«rfiLbblo Ixairk. c><iC5k*j.>abiork of blxo 

sbaff in snoli soiembifio aobivibios -wonlcl af>j>oar bo Joavo 
libblo oj>j:>or-bnniby fox* xxkxJisoLJLm oxclkib>ibi<>xk -woi'lc, fox* 
*kj|>aT’b fx-om t-lxo x'oarx'anj^cnxnoxkb of cox*baixk of blio arb 
OolloobioxAS no x'ofoi'c^xioo i« made bo blxx^ y>xrl>lic i^^allex-ieft, 
vv'ljicli ■w^ox'«> visibecl loy 0S,000 |:>ei*«ons dnfiix^ blxe yeax*. 

T'm-^e: eonneil of blio CJSeoloj^ical Soo-ieby of I-*on<lon 
arinovinoes blie x-eoeifi^b of a p:enex*oxxs iffifb of 10,000 
ciollars of X^orxkixxion of Oaxxada 4^ j-xer eexxb lEioncis 
from IVTt'. *T- f-i- rTyrx'ell, blxe ’woll-'lcixo'wxx CJaxxadian 
xniiiinjjj;:^ fxeolo^^ist., for blie fonxiclabion of a fnn<l, bo l>e 
ItxK^-wrx as tfie *T , fi, 'X’yi-x'ell lF*tm<l, blxe iikbfsx'esb of ^wliiolx 
is bc» >><» d<^votoci bo t.fio f i»i*blio»*anec» of l<.n<>wloci|^e of 
tlK-* jE!:eolo^*!:y of blxe Jt>oxxkinioxk of Oana<ia arnoniar blxe 
^jft*<>lo# 2 cisbs of <j5x*oat. flx*ibain axkd Tr-elaxkd, Tlxe £ir*«b 
Anvax'd fx'onx bliia fnnd w-ill l>e ixtado iix Ib'*el.>i’kiary nexcb* 
xmci a|>].Alic:abioxks are ixxvibed froxn Bribisix an<l Xx*islk 
jTt'iolofarisbs -vrlio desire bo “xdsib blxe I>ominioxx of Oanada 
for blie y^*vix*|>ose of sbxidy ox* x'osearolx, an<l j'e< 5 ^nix*e 
assisbckxxeo irk blxe j.xay xnenb of blie ne<sessary br*a veiling 
*Aixd livin^^ exc^xonses. rflxe axxxoxxnb of bixe f vrrxcl availalxle 
foi* blie ax^rar-d is £100. I>ebails of bHe eondibions 
jrc»v-or*nixx^ blio dial>xxi‘semonb of blxe fxarkd, axxd of blxe 
for JO of ax*j>lioabion rec^nixed, oan l>e olxbained from blxe 
s*‘<*iMF=-t,ax*ies, Oeolog^ioal Socieby of JLtondon* li^vxi*ling?bon 
Ifojxso, X^iooadiHy, X^oxxdoxk* "W. 

issno of bike Jf*P*,'^»4^ic<3iZ4r9oH& fox* Sejjb. 1 

fojitairxs a dosorip^bion "fcjy X>x*, W^, JVfeissnor of blxe new 
^«»'^'"-te»rjpex*abnT’e lal:>ox*abojry ab blxe Xbeielxsansbalb and 
its ecjixipmenb, Wibix blxe excoepjbioxx of a jxox*bion of 
tli<j e<iixij>menb p»x*o'V'ided loy blxe !]Nrob|g;exneixxscixaf b* 
tl»e fuLTxds -were j>x*ovided l>y blxe Oex*xrkaxx gfovex*nmeTib. 
'riio laproxxnd floox* jplaxx is lOO fb. Ixy 4tO fb,* blxe oenbre 
l»txlf l>ein^ oooxxjxied, lt>y blxe maolxineiy fox* licj^nefyixkg: 

and bike bwo exids l>y blxe xxxaolxine sHop and 
tiio ialxox’aboxries x*eepeobi.xre]y, iOelo-w p>ax*b of blxe 
i»*aolxinory x^oxxx is a txasexxxenb* axxd over blxe |gx*oxxnd 
lalxorabox^ies are lalkoraboriee oxx blxe fereib floor. 
liqt^efaotsijorjL jplanb is oajpalxle of pjrodxioixxg: 
2<) Jtbros of U<^bKidL lOlibxree of Ixydrogen* 

«'j»d a sxxkall ^xxBiatxbiby of lif^xaid. Ixelixxxxx Jxoxxr*. WibJx. 

Ixelp of ^Ixe dl»»«r^vat^oxxj» ab bemfxerabxxres 

y x blxe oei^lxl:>Otxrl»oorf-^«3i|j^2^p.^^ lx«wfe Ixeexx xxxade. ' 

«r<*ab f>x*eoauEbio«ics bo avoid, esoape 

o iiydroigexk aocf oparlElatkS of - etoofcrioal zxxaetxixxery-* l>xjtb,< 
It* <*ase of axa. eraB;;^lLom<^o ^oona ave amux^ped bo move 

No, ^ .. 


Ixodily oixb-wax^ls and blxe roof bo ixx ono ple<3o» 

X>ebails are ^iven of blxe li<ixxefyixxgf plaxxb, axxd ib is 
Sbab€»d blxab ose of bHe faellibies of blxe lalxoraboxry -will 
Ixe oj>exx xmder cerbain eondibions bo -wor'lcers nob on 
blxe lalxorabory sbaff . 

A, ^^xoa^3Bew’oarrJa:v corxxxxxemorabion of blxe benblx a^nxki- 
veisary of blxe fonndabion of blxe Oaceclxoslovalc. 3'^libe, 
celelxrabed on Ocb. itS, vras blxe ^i^ifb of X>r. ^osef JT * 
25alov Ol>sex*vabory bo blxe Otxarles* Universiby 
of I^ra^^xe. TClxe olxservabory is ab Zalov, neax* Ondfejov* 

30 Icnx. sonblx^easb of I^ragne, Two enblinsiasbio 
asbronorxxers* «Tosepli axx<^i J an ^’’riiS, esbalxlislxed blxeir 
ow^n vrox*l«:slxop in 1803 ixx !E*rag\xo bo exxalxle blxoxn bo 
Ixxxild blxe olxsei- vabor*y . -After blxe premabnre deablx 

of blxe Ixroblxex' <«T an in 180T, Joseplx ^B'jrio alone xxnder- 
boolc blxe greab basic of fibbing xxi> blxe ol>sex*vabory from. 
Ixis -worlcslxop, vrlxicslx Ixas since developed inbo blxe 
w-ell-lcnown facbory fox* bhe rrxantxfacbxxre of sxxxveyixx^* 
asbronorrxical, and polarising ixxsbrxxxxxenbs- Xn xnemox*y 
of Ixis <ieeoa^ed Ixroblxer, d oseplx X'riiS called blxe Otxserva- 
bory Xdl.ill ‘ i^alov ’ (tljo place of sorrow^). *X*lxe txxxild- 
ings eonsisb of a sbxxdio, b'wo donxes* axxd foxxr smaller 
olxsei-vizxg Jxoxxses sibxxabe<l in a Ixeaxibifxxl parlx. on blxe 
bop of blxe Ixill axxxong d«^ep foresbs, in a ooxxnbry free 
from indxxsbx*ial -woi'lcs. ib is ec^^xxipped vriblx an 8-lnclk 
Alvan Olax'lc ibefracbox* and oblier xnodern ixxsbrixmenbs^ 
axxd conbains a fine asbronoxnical litxraxy 'wiblx recenb 
and ancierib pi*inbs, Tixis properby* vroirblx more blxan 
3,000,000 (alxoxxb £250,000), Ixns Ixeen presenbod bo 

blxe Xf'aoxxlby of Sciences of blxe Olxarles* XJnivex'siby, bo 
px*omobe advanced rese«tx*olx in asbronomy. 

OxT blxe ai*bicles in blxe Ocbolxer nxxxnl>e«* of blxe ATcMSxrmf 
J:t'i-»toryr blxe xxxosb okxbsbancling 4s X>r, tJolkn 

X^ax*lcixxson*s accoxmb of blxe -worlc of blxe £lribislx IMCxxsexxxn 
lilasb Af x*ica ISxcpedibion, xxnder blxe bible Tlxe I>inosaxxxrs 
of Texidagnm,*^ Oblxor inberesbing, blxongix 
original ax'bicles, deal w-iblx blxe ISacbrian oaxnel, slxovreara 
of fislx, blxe fixxorescence of rxxinerals, and blxe conbrol of 
looxxsbs- 'Tlxe lasb pajxer deals more -wiblx blxe life 
Ixxsbory of blxx=5se pesbs blxan xviblx eoxxbopol px?oper, no 
xnenbion, for oxcaxrxple, Ixeing xnado of blxe elalxozrabe 
sysberxxs of dibolxes, corrals, and braps irecomxneixded 
l>y blxe Agxionlbixre I>exxarbxnenb of blxe Argenbine 
Oovemrnexxb, l>nb ib poinbs oxxb blxab xxlbixxxabe effeebivo 
conbrol mvxsb Ixave a Ixiological sancbion, and. xnxxsb Ixe 
ooncenbrated rablxer xxpoxx blxe txreedixxg-grovmds blxan 
xxpon aobxxal migrabory £Liglxbs. Tlxe px*osenb xk.xxxzxlxer, 
blxe eiglxblx in blxe series, conolxxdes blxe^fiLrsb volxxxne of 
blxe magazine, and a full indeac slxo'ws Ixovr varied Ixas 
Ixeen -blxe fare provided l>y blxe sbaff of blxe iNabnrsd 
iiisboi*y Ixraxxclx of blxe ISjribxslx ISkitxsexxxn, 

Txarxc firsb parb of a ne-w pnl>lioabxon,'^blxe ' 

Jfifc*j^4E5s CJNTo. 1, Sepb. ^ixxjg^piparei». . 

Bbradbs Sebbloxdenbs, Ixas coxne bo Jxand. :EICib|bt«MHbo '61dei . 
nxmxsenxn Ixas Ixad no joxjmal of ibs o-wn, and 'papcnra - 
wribben Ixy blxe sbafiE and oblxers on ibs eolleobipsaka. Ixave 
Ixad bo seeldc pnlxUoablon in blxe Jpxrrqrxleito of yaodeoxis 
sooiebies and ixxsbibnbions, ^Ixe , ,l>e iasned 

as nxaberial 1>eepnxes availalxidv'' - '^aotx ' ; paM . Ixeing 
oompXebe In - xbfisdf* :^viqMSn' ■ ante -.pairtia, ''are, 

p-txl>lislxed bixey •i^S^^foirxn a volmme. ^brsrtt, parb. 

is devo-bed bo lay ' X>r., ib, i:id^li&bsclx, dealing, ^ 
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w'it-ln -fclxo !X^l«fc.t>'t'idl8& of t;Jne> JMon'fcorwi ; fif "t-y 

jBf>ooios «/i-€5 oxiL-o3mor>£tt>o<X , of -wliiola. rxinotoon ebxro no-w-^ 
■to^fei-tliox* -vidL-fc!:!. oixo xxovir Tiio jpck^ox* oorksisfe of 

4^ w-iffi t/W'o ^l8i.t>oe, atTxcL tlio joctarfi is sold ap-fc 

OO csori-t-s, or 6d. , l>y- t>lno ^Vtvxsouirack- 

SiJEfc -AjEcmuTit JbCaffixopMC -vsrill •Llio X-Cn-xloy 

IVIomorial I^oofxiro of t^fxo Xl-oyal Ai:it^larofjoloj^ioal 
Sooiofcy io loc-fco.ro roonx of fclio IFtoyal fcSociesfcy oxx 

Nov. 2 V afc 8.30 fcalcizij^ as Ixis solxjocfc “ Tlio 

ISvolofciora. of fclxo JEIxiinari. Jr 5 .accs-” 

X*x^,OJE»'. W*. IK. 0-i]Bi3S, fc>i<» xic-wly ai»x^oiTxfccd Iffcarj;xsa.y 
jxx-ofossoA’* of clioTXiical otifacirxoox'ijtx^ ixx fclio XJoivorwifcy of 
X^oridori, XTixivorsi-fy Oollo^^-c, 'will ddi'vor a jxtiWlic 
ixxaTT^^^ir-al Iccfcoro ojx H>oc. 3, afc S.lf> fcalcizxi;^ as l^is 

sxxlxjoofc, “ Olxoxxaical .KJxxpj-iixcoT-iri^ KcJ ixcafcioix and 
IXtosoar-clx ixx Ciroafc Krifcairx.’'* 

IVfjR.. Itl. I>. m. 'VV‘-A.rm.’j|S3Tts, t>f tHc JPliysios l>f 2 >ar*fcmonfc, 
HVIiddlesoc XXosplfcal, Ixas t»oorx aj>x'>oixxfcccl soicrxoc^ o<lifcoi* 
of fclxo J3r-itl'SJh *7 ^ ^rtirvotTi^rcifi^ty^ r*oc*onl.ly 
•vacafccfl Ixy lOr. JLi. T. JVT. CUray fcl"ii*oxi|a:lx x-xx-ossnro of 
Ixxxsixxoss. IVIi*. 'W'«,tfc<e»x*s is awsooiafcod 'wifclx X^rof. Siclrxoy 
XXuss afc fclici AJIidciloscx: II3Iosf:>ital, and Ixas oonfcx'itxxxfcc^d 
fco fclio advance of a<3fcinofclxorai>y and acfcinolo^^y in 
vario^xs direcfcions. 

dii'ccfcion of fclxe HVIinisfcer of IXealfcli, fclxe Oc»nx- 
mifcfcee on IMCafcemal IMTorfcalifcy Ixas dra-wn nx> a»x in<x.niry 
fomx for -fclio invesfcij;?afcion of mafcemal deafcHs dcxe fco 
X>**®l5*^a«3^<5y or clxildlxirfclx, fco t>o xxsed in sixclx inrixxiries 
■fc>y xnodioal o^tloers of Ixoaltlx, so fclxafc -fc^lxo dafca may l>e 
oollecfced in a generally nnifomx xnannex*. Tixe fox*nx is 
no-w Ixeing issn€dd» fcogofclxer xvifcli an e:x:x>lanafcory nofce 
and a covering lefcfcer frorxx fclxe UVfinisfcx-y ( C7fr-C'fcx^ar 034). 

I3sr a nofcioe of IMCr. J. 13- Scrivenor’s volnme, ** Tlxe 
Oeology of j^Xalayan Ore-IL>ej>osifcs *’ (INTA^a? cmT*:, INov, 
17, p>. 707), ifc '%vas renxarlced fclxafc some of tlie fxxnda- 
menfcal f acfcs of IVXalayan geology are lef fc in nnoeirfcainfcy . 
Snolx cxnesfciona 'w^ill no donlxfc Ixe disonssod in a volnme 
on fclxe gexxox*al geology of HVfalaya xvliiclx, vs^e are ixx- 
fomxed, is Ixeing ixrej>ax*ed Ixy IMr. Scrivonor. 

Xi^' revie'wing HS-nr-fcon’s “ '!I‘'lxe "Wa-fcor Snjxixly of Towns 
and fclxe Oonsfcj*nofcion of 'Wafcex-wrox’lcs ** <IN".A.rrmEi.rc, IN'ov. 
lO, jp. 7551 >, reference w-as xxxado fco ixxolnsion afc fclxe 
end of eaclx volxxme of fcrade advorfcisemenfcs of fxixrns 
sjxecialising in wrafcer sni>i>ly api^liances. l\JIr, Unnxlxle- 
fcon, edifcox* of fclxe new edition of fclxe •veox'lc, infox-ms xis 
fclxafc all negotiations in resp>eefc of advei*fcisexnenfcs wrere 
conducted entirely l>y fclxe jpnlxlislxers. Xn fclxe jxreface 
ifc is stated fclxafc xvlxere sjxecial ixrodncfcs of individual 
xxxanufaofcuxers are xnenfcioned, fclxese axe cjuofced as 
^xejxresenfcing a fcyjxe and are not recoxxxxnended as 
jxxeferalxle fco any ofclxer sixxxilar products. IMCr. 
lOxxxnlxlefcon says fclxafc, so far as Ixe is concerned, fclxis 
aixjxlxes exjually fco advexrfcisexnenfcs. 

A refexrr’ing fco fclxe xnovemenfc fco esfcalx- 

lislx a central xntxseTxm in Twriolcexxlxaro -was jpnlxlislxed 
in IN'-A.rrxjaxs of X^ov. 17, jp. 781. JMEr. O. Oaorus-'Wilson, 
-vrlxose election as mayor of fclxe txoroxaglx -will give muolx 
safcisfaofcion fco Ixis xxxany scionfcilBLc friends, wrrifces -fco 
correcfc one or fcwo xnisa2>X>relxensions 'wlxiclx xxxay Jxave 
Ixeen conveyed l>y oxxr nofce. Xfc ajpljpears fclxafc fclxe 
meefciJkxg menfcl|^neci .^^wae nofc x>ul>lic||^ . Imfc a meefcing 

2 flro. abasK, 122^3 


of sxxjxjxoxrfcers of fclxe sdxexne only, convened for 
fclxe 3 p'ixrjpose of forxning a comrxxifcfcee fco develox> fclxe 
xnnsenxn jxending ifcs foirmal fcransferenoe fco fclxe 
Oox*i:>orafcion on coxnfxlefcion. Kroxn fclxe firsfc, IMCr. 
Oarus -Wilson Ixas only advooafcc»d fclxe ^xxeseivafcion of 
olxjeofcs of local infceresfc, and Ixis e>cx>eric^noe of xnusexxxns 
and xnuseurn xv-orlc of many Icixxds slxoxxld eixsure fclxafc 
a collecfcion of real soienfcifics and edxieafcional value 'will 
eventually l>e esfcalxlislxed afc T w'iclcexxlxaxxx. 

■Wxa: Ixave T^>ceived axx infceresting axxd ’W'ell-illusfcx*afced 
lifcfcle l>oolc; of S5i5 xvlxiclx gix^os many fceclxnical 

defcails conct^rxxing Xnxx^erial jxlafces for 2'***^<^^**** whorls: 
(Imixerial l>x*y X'^lafce 17o., l..fcd., Orioldexv'-ood., IN'.'W.S). 
Tliofcomicrogx*a|xlxs of Ixalf - fcoixe dofcs slxowr fclxe 
sujxeriox'ifcy of fclxese ;|>lafcos -wifclxovTifc axxy affcer-fcreafc- 
menfc even fco wefc <5ollodion 2*Ae.fcos affcei* fclxe , ixsxial 
‘ cixfcfcixxg ’ axxd iixfc.exxsil'icjafcioxi - T'lie issues is free Ixxifc 
fclxe e<iifcion is sfcx'iofcly limited- \ 

.Ax»j?“X.<ieAX--iOisis are invifcod fox- t-lxe following ai>eoixxfc- 

rxienfcs, oxi ox- Ixeforo fclit^ dxxt'es moxxtionod : ./V leoi|^.pXxror 

in agricxilfcxxral Ixiology afc fclxe H a>v' ixe -)^gri- 

cxtlfctxral C.?ollege Tlxe Trinci^xal, J3eal*'-HItx;\-jt lo -A.gri- 

oxxlfcxxral Oolloge, INx^xvfcoix yVlxlxofc (I^oc. 1). A dix-eefcor 
of fclxe lalxorafcory for clixxictxl invesfcigxxfcioixs afc fclio 

IWCanclxesfcer Ifcoyal lxxlix’nxai*.\- Tlie Tfc* -•gist rar, Tlitf> 

X Tniversity , JMtxxxclxesfcer (I>oc. 3). Arx assisfcaxxfc 

2 >afclxologi«fc in fclxe f^afciiological X>ef>arfcn>eixfc of fclxe 
X.uoxxdon fSclxool of Olinical IVTcst 1 icixxe, afc -t.lixx l>read- 

nouglifc m osp>i-t-al Tlx e F>ecrefcxxx-y , fcrl 1 1 eix ’ s JEI osjxi fcal , 

Cl-x-een-wi<5lx, S.K.IO (lI>eo- 4). .<fVn elc^^cfcrioal engixxee-x- 
and a xnoclxanioal exxgixxeer a.s teoliixical assisfcxxxxfcs afc 
fclxo Xfcoyal .A.x-senal, Wool-wiolx — Tlie Olxie-^f iSix^xer- 
infcendenfc of Orxinaxxoo Kaefcox-ies, Tfcoyxxl *A-x*senal, 
Wool -wiclx, 63. IE-18 <JI>ec- 8). ^rx agricultpxxral exxgirxeex- 
ixx fclxe Eurxna Agriculfcxxx-al lOejpax-fcxnenfc Tlxo fc3ec ro- 
tary fco fclxe Itiiglx Oommissioxxer for JLrxdia, Oene-ral 
lOejfxarfcnxxsxxfc, 42 CSrosvenor C^ardens, 63_W. 1 (lI>eo- 14). 
-A. lecturer in jxlxysiology as ajxjxlied fco liygieixe, afc tlK' 

Eondon Solxool of Hygieixe and Trofxical JVXedioixxe 

Tlxe Secretary, Kondon Sclxool of Idygiene axxd Trofxical 
TVtedicine. Idalefc fcSfcreefc, W^.O.l (r>eo. 20). A <looffrey 
II>xxveen fcravellixxg sfcudenfcslxii> in ofco-rlxixxo-laryngo- 
logy in fclxe TTnivexxaifcy of Kondon <oj>en fco graduates 
of fclxe XJniversifcy of Eondon in medicine and sxxrgery) 

Tlxo Academic Xfcegisfcrar, XJniversifcy of JLrOxxdoxx, 

Soufclx liCensingfcon, S-W-7 <X>ec. 31). A reseax-cli 

ofiScer in fclxe Oivil Vefcerixxary dejparfcxxxexxfc of tlio 
Oovexmxnenfc of Xndia for researclx in oonnexcion witix 
fclxe diseases of elejxlxanfcs, drauglxfc txuff aloes and ofclx«'r 

domestic anixxxals in II3xxrma Tlxe Seex-efcary fco fcli© 

XXiglx Oomxxxissioner for Xndia, Oeneral lOejpax-fcxneut. 
42 Orosvenor Oardens, S.X?V". 1 <.Tan. 31, 1029). A 

2 >afclxologisfc and Ijaofcox-iologisfc afc fclxe Ouxnlxerlae *1 

Infi-mcxary, Oarlisle. Tlxo Seorefcax-y, Oumlxerlaetl 

Xx3.13.rxxxary, Oarlisle. A. oyfcologisfc in fclxe genetic ?» 
depaxrfcznenfc of fclxe Xlesearolx Station afc Trixixidad of 
fclxe Exxx 2 >ire Oofcfcoxx Oro-wing Ooxrjxorafcion ^Tlxe Secre- 

tary, Enxfxix-e Oofcfcoxx O-xro-wing Oorjxorafcion, 

XXoxxse, 2 Wood 3 fcreefc, S.'W,!, : Two junior a^sistarit.s 
under fclxe directorate of 1 >allisfcics jpeisiearclx, 
X>ci>o>^fc:Knenfc, '%V'ool-wiolxr----TXxe 0|nef iSujxeritxfcexxdeot, 
Xfcesearclx X>epa<rfcnxenfc^ X?V'oolwticlii» 3 .E.XS. 
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Aroim 

rtoiMCA.»r 13:ccxrr^Z2sr. TTtio Ox*<:ixxekzxo«9 SvxTvoy 

licsHecl, «u »oooKic3l odit/ioxx of tilaiei TO.a,j> of K-oxnarx X^nt^aici. 
(S5oxxt>lxaTxix>‘fcorx t OjrcJn.axi.oo 3xxrve»y"l JPxioo 4rJ9. >« 'W'Hiclx 
oont^ainB a n\xml>ox of acldit;ion.s azxci. dijpfoxs in. otJxox 
xos|:>e'C!f.o fi'orriL t-lxo fixsti* X^and boti'woon /50 ajrxd 1 OO foo-fc 
ia nox?v^ indicsa-fcod l:>y a lay’or-coloxxx, and aut>niarine oon- 
tionxa and Jxy^l^aoxnot.rio colonxin^ axo addod. Irto^iona 
of xiatimral "woodland Ixavo Tt>e>on I'oatoxod on a g^oolo^ical 
l>aaiM. rrixo axoa alxo-wn Ixaa alao boon onlax^od. 'X'lxis 
liaa xnado it. jDoaaib>lo fo slxow tlio XJ-c^nxan "Wall in Soot.- 
laxxd and -tlio xnilit-axy- r<^>niaina of S^txat-lixxiox^. in ad- 
di tioxx t-o t-lxo t-o-vena and xnilit>ai*y caxnj.>a, tilxo xna-jp 
aliovi^a ‘ villaa ’ and ot-lie>x lar^o txoxxsoa, villa^ea, j:>or- 
ixianont. aot-tlomonfs, aa indicsat-od Ixnda, and in- 

Ixalxi t.od oa'V’-OM. Axx int.x'odiJic_<tt,oxy not-o disonasos t>lx.o 
c‘iiax'act.oi’ and di»t.xit»nfcion of x/'itla» and tilxeix x’olatvion 
tc» nativo Arilla|jfOM, "wlxiolx afx^xoax tio l>o oonxx>lonxe3nt.axy 
t»> villa». Tiioy olnistoi*, fox* oxxamjxlo, on f^ali«t>nxy 
l*lain, "wlxox'o viliafg. axo alxx\o»t ontix-x^ly al>»ont.. -Almof-tt. 
c'ritixoly ajzi'ioxilt oral, tlxoy ax-o foxxnd' axnoxx^^ ■tlxo CJolt-io 
flt''ld« xovoalt^c-l l>y air «xxx'voy- Tlio xolat^ivo dist>xi>>Tx- 
lion of oliallc do-wnsg and olay as slxovxxx, t;li<^ lattox Ixoing 
<.*<>v’<rTO<J Avitli -woods, l»i*in;£»;« oixt^ flxo oont-xol of sot-tilo- 
roc'nt. i *y A/oj3r<^t>a.t-ioxx atxd tixo j>rxsf oxonoo slxo-w-xx fox t-lio 
<*liaxll«L in t-lio dist.xil'>ixt.ioix of villas aloxx|z tfxo ]Noxt.lx xxnd 
Koiitlx Uow"iXM, ooxxvox|j:ixx|ar -t,o t>l»o xnost. oxct-oixsivo fic»*nnjp> 
on tJio J-Jaxxi jisliixo vn*lands. J\. ooxxxjiaxison of t>Vio f'W'o 
• ‘ilitionw of t-lxo xnaf* affords xxn indo>c to tlio jxxog^xoss of 
It ‘.sfcsnx’c'li disoovoxy iix l^onxan Jlxitain, e“.sj»ooially to t>o 
II ifvi-lxod in »c»-vc5xal ixnT>ox*tant additions to oxxx Icxxo-w- 
of tlxo xotxd systonx, tJxo most xxotovroxtlxy IxoiTxg^ 
l lio 'W'ostom xoad into tic*otland fxom Oaxlislo Ixy XJix’X’oixs, 
l^iii'ixsw'axlc, and Arxxxandalo to-waxds Olydosdalo and 
tlic' wostoi*xx ond of tlxei fcJoottislx Wall- 

v\ f=*ot7rxTEi It?*? ixxvvxsr O^ivixs. Tn Jlfa-xjt. fox INo voxnixox, 

iVIx-M. 3-C. <i. JI>iixai dosox'it>os a Icno-wn in rTamil 

»is ox ‘ xnany liolc^s.’ Xt is jxlayod on a 

)^>c*iii‘cl x^^liiolx is soxnotimos lioaxxtif nlly oaxvod* and 
iix x\'liioli ax*o t-wo ]|>ax’a1iol I'n-ws of liolos, vaxyixx|^ in 
1 1 1 iiiilioi*, Ixxxt Ixox’o talcon as sovon- Tlxo ^axno is jxltxyod 
txxxnxxxixxd stones, jxelxlxles, ox* oo^wxio slxells as 
fni'c’c-ss. ''I'-wo jxlayoxs talce fxaxt, one sittini^ on oaclx 
of tlie l>oax*d, Sixc jiiiecjos ai*o jxlaoed in oaolx Ixolo- 
I'iio |>ltxyox on ono side takers xxjx six jxieces fxoxn one 
on Ills side aixd Ixeprizxs to jxlay l>y jxlacinpf one 
I>it’-c?e in eaclx lx ole, ]pxoceedin^ xoxmd tlxe Ixoaxd coxxntex- 
t'loolcwise. Wlxen all sixe jxieoes Ixave Ixeen deyiosited, 
lie- ixixilcs nx> tlxe jxiocos fxoxn tlxe next Ixole and jxx'oeeeds 
>n»fox*e until Ixe ends nexet to an emjxty liole, *II’lxen 
lie- oaj>fcnx*es all tlxe jxieces in tlxe Ixole nexet tlxe enxpity 
one, and Ixis nxovo ends. If lie defxosits Ixis last f^iece 
in *x liole nexet to txvo exn]|E>ty Ixoles Ixe oaf> tuxes notlxin^. 
I’lie move tlxen jpasses to tlxe oT>f>e>nent. Tlxe xound 
ends wlxen all tne {xieoes Ixave Tbcien oapituxed in tlxe 
xnaixxxox desoxxlxed, and tlxe nexet t> 0 |^ns Ixy tlxe jxlayexs 
re ji lacing tlxeix oa^xtux*ed x>ieces in tlxe Ixoles, eaolx oxx 
niw fgide of tlxe Ixoaxd, sixe at a tixxxe. If eitiiex jxlayex 
nas ixot enouglx jxiegoes to fill any one ox xnoxe of tlxe 
oni<»s, ^ a leaf ox jpieoo of xutxlxislx is }plaoed on tlxis 
* Ixole, -wlxiolx may, Ixo-wevex, Ixe filled a^ain 
*x latex sta^e of tlxe ^etme l>y xeoarxtxxxed j>i€»oes, 
vVlif^n. in tlxe eourse of jnay emixty Ixoles axe xofiLlled 
tlxe nxxmlxex of pieoes xeaolx tlxe rxxmxlxex foux, tlxis 
’*? Kxxown as a cow, and tlxe niec es axe taken l>y 

tile }ilayex on -wlxose side is tlxe IxoIe. Tlxe ^anxe ends 
win'ti one of tlxe nlayexs Ixas not enoxx^lx pieces to fill 
oven ono Ixole at tlxe coznrxxencexnent of a xonnd. In 
oontti India tlxis is pxinoipally ^ wofnen’s ^anxe, Ixnt 

I t iM i>layed l>y nxen fox g^anxlxlin^ pnxposes. It Ixeaxs 
a ej*>:^o xesenxlxlanoe to graznee played xn ji\.frioa* IJktxs. 
tirw j s note is illustxated l>y z^papodnotions of pcrlken'* 
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Ixoaxds fxom Ixotlx India and Oeylon, tlxe Indian 
Ixoaxd of ivoxy, tlxose fxom Oeyloxx of -wood caxved, 
one of tlxexn in tlxe foxm of a fislx- 

I>Ttra:‘V IjwrxKiaxssx?. -Tlxe inaupcxxxal leotux'e xe- 

oently delivered at Oxcfoxd try Txof- II. A.. Tx-icsliaxd in 
oozxnexcioxx witlx tlxe AVlxite^ clxalx of xnox*al plxilo- 
soplxy, and now* pulxlislxed l>y tlxe Olaxendon Tress, 
deals "witli tlxe sxxlxjoct of *■ duty and interest.* A care- 
ful analysis is nxade of tlxe -way in -wliiclit plxilosoplxers 
lx a VO tr-eated tlxe cj^uestioix of -w-lxotlxor wo j>erfo rnx an 
act of duty for tlxe sake of advantajafe, oitlier oxxx- owxx. 
or tlxe comxnunity * s, or for some otlxex* reasoxx. Tlxe 
attitudes of Tlato and 13 u tier ax*e follo-w*od Ixy tixat of 
Oreon, vrlxo fotxnd iximself c^onfronfced Ixy tlxose -w-lxo 
w^exre influenced Tby tlxe fsc^r-o-wtlx of pliysical soiencse, and 
contende^d tixat for a tiH-Gorj/ of etlxios tlxere slxoxxld l>e 
sulxstitxxted a of ettxics. In pointing? out tlxe 

line tixat <_3reen slxould lxa.ve takeix aj^ainst Ixis oppo- 
nents, Trof- Ti-iclxxxrd xnaixxtxxins tixat our mox*al coxx- 
viotions irn^xly for tlxeir excplanatioxx tlxe jirior excistence 
of tlxe corresjxoiidinfz capacity oxx oxir part, vrlxicli only 
Ixecoixxes actualised gciveix tlxe appro j>riate stimulus. 

IdoaTAniTV ^M03srosT ITousis-S^x-^v aaoxvs. ^In vie-w 

of tlie importaixoe of tlxo lx oxxse -sparrow* as a pest in 
com-fields axxd in i^arderxs, any factor tixat makes for 
its irxcx*easo or dc^cx*easo is <xf economic interest- Tlxe 
extraordinary disai>pearance of tlxis species ixx Tair 
Isle, axxd in tlie S^lxetlands, lias keen descxriked ky H-ear- 
.A.dmix*al d'. H. Stenkouse in a recent issue of tlxe 
JSr<xt’Mrct,l€et^ <P- 1G2). Tormerly, akoxxt ei^lxt Ixundred 

spaxrro-ws lived on Tair Isle, a small islet ket"we«^n tlxe 
Orkney and Slxetland Islands, xnode fanxous ky tlxe 
kird mif^ration oksex*vations of I>r. XCa^le Olarke and 
tlxe autlxox' of tlxis paper- In Septexnker 1020 tlxe 
numker Ixad decreased to forty, ky IMay 102T it Ixad 
fallen to texx kreeding^ pairs, and in A-pril 102S only four 
pairs "were to ke seen. Trom tlxe nxainland of Slxetland 
coxnes tke same tale of disappearance . Ifroxxx Sxxm- 
kurglx in tlxe extreme sou tlx, from liressay and IMCid 
'V'ell, in all of 'W'kiclx sparrows were fox*merly akuxxdant, 
repox*ts Ixave kc^en received of tlxe gradual or total exc- 
tix'jxation of tlxe species. Tlxe reports indicate tkat tlxe 
rnox-tality is dxxe to some disease vrlxiclx is manifested 
irx swollen Ixeads and kulging eyes, kut, so fax’, attempts 
to oktain specimens for patlxological examination Ixave 
keen xxxxsxxccessful- 

Ii'srvjEBS'X’icxA.mo^r o®* IVftrxTix-ULix AV'-a.sz’S- !N'o. X4L3 of 

tlxe o/* XU'tiuittsdL 

(1020) is a kulky puklication of more tkan 3i50 pages 
"witk © plates, and its autkor, Mr. Olarence fil- Inxckel, 
of tke XJniversity of IMixxnesota, kas produced a mono- 
grapk "wkick skoxxld prove of great value to all students 
of tke family. It is estiiocxated tkat 3000 - 4r000 
species of tkese insects kaye no"w keen dc»sojriked and 
tkey are ixxoludod in akout a kxxndred genera, kut 
tlxexr true classification is still very okscxxie, and tlxis 
is largely due to lack of kno"wledge of tkeir kiology- 
Tart I of tkis i3*xdZejCf n is devoted to a disoxxjssion of 
w^kat is known concerning tke kakits of !Mutillid.«e. 
-A-ll tke species axe kelievesd to ke parasites, kut tke 
kosts of only 30 of tkem kavo so far keen discovered. 
Tke znost usual kosts are various kees and virasps, kut 
in a few oases keetles of tke ge nus or tsetse 

dies (Ofoafffncxi axe utilised. Tke kost appoaots to ke 
attacked in tke pxepupal or pupal stage r tke female 
Idutillid penetrates tke cocoon or puparium, as tke 
case may ke, witk its ovipositor and deposits an egg 
eitker on tke kost or on tke inner -wall c^^tke cocoon- 
Tke young larva devours tke kost, keconxing fully 
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^iroT?exx ixx Sk f’o'w 'w'lierx it:- !*-» oooooia vsrit>lxi». 

^txei.tr of trfjLO l:i.o»tr. IIP«kT-t> 2 of tioo cs€>Txmi€i±iSi of 

*t :roforenrkC5o oek-fcckloj^vto of f-yoo »p»ooio8 of tho ^oxxoi-ek of 
3MtTLxt>illicis3e, ckncl jReurt. 3, w-fiJolaL foronrxet t.fio gpro^kfcor 
of l>l:kis j>ULl>lio€i,t-iotx, i« ». rovisioo. of ffxo ISTorfli ^AjrrkorioCkO 
«I>oc:i€^« of tifio Jrj>€x.^tyrrvTjtt'iZlct>, flxo ori<i 

iM n -v^ory ooxxif^olvo l>iTt>l3o^x*jBkj>l-iy' of -fcfio '%3V’'li.olo f«kToJ.ly'» 
ix-3oloclir*.f5 «.f>ovi-t- ^ixc lxxxxi.clr*o<i x-ofoi-oHLOORi- 

-A.x-xiMJCi^Tjfcja'V' A.'tsro IFtj?:s=sx»-i»>VTOK,'y S? 'v esTrasiwis ojp' 

^IVTx-, <_i. X^o»lio Jt*3xrsoT- ( J?. iSoci. 

Arol. 50, 1, iN'o. 4 ; 1030) ooxxoloclow l\i» arocoxx-rx-fc 

of t>l-»o ali-moTX t>ai:*v axxel re!Sj>ir'a'fco3ry systoxof-* of fixe* 
daOLoid C/«^cx^>x.o io/f-i/fcjy-fip acclcx^bcg.r'ic'M^ ^ Tlo roxxxar-lcs oo 

•Irlxo laolc of xioaixiroi 'W'ifclx i*oj^ax*xl t>o tlxo oscaot- aj>j>li- 
oat^ioxx of t-lxe> xxaxino^ ax>j:>lio<i “fco -fclxo jxar-fc« of t-lxe» ali- 
xtioxxtiary oaxxal jxostiorior -fco t>lxo jxlxax^’^rixc, arx<l 
ciofiTxit/ioxxs of “t.l'xo xoairx <iivisioxL€; of flxo oarxal as a 
ooxit-xi kx-otioix. to a oloaxor arxd xox>i*o oxcaot; rxoxjrxoo- 
olafxxxo. 'Tlxo so-oallocl stoxnaoli of Oo-Z<3fc^xxofc/x^/*.3/« is 
only jxaxt.ially lixxod Ixy a ty|xical ^ast,xio xxxxicosa, t-lxo 
xraxrnairxrlox liavirx^ a lining xosorrilxlirx;^ t>liat- of t-lxo 
c3esoj>l3a^iiM- ITor a ooxxxjxosi to ox'jgcaxx of tlxis kind, 
jpartly o-so_|xlxajL?c5al and ^astxio, lio sxx ghosts 

tfio t.tM-xxi cjosof^astrox. In tlxo saxrxe -way tixo jxost- 
ixylojr*io j><->rtion of tlio alinxontaxy oaxxai is t^^^xrrnorl 
sinxjxly t-Jxo intostino, tlxoro Ixoiix^ no Jiistolo^oal 
difforontiation into lax*^o and snxall intostinos a« in 
tlxo totxayxod vc^xtolxxatos . Tlxo axxtiior dosorilr>os fotxr 

tyjxos of c5oll in tlxo intostinal liriinia:, and C5on3i^>axiMons 
"witli otlior lo'woz' 'vortolxx'atos xnako it aj*y>oar tlxat 
Ixas a nxoxo conxjr>lo3c mxxoosa tlxan any 
of tiio otlxoxs. Tlxis difFoxx?nc€s is attrit>xitad to tlxo 
irofinomonts of xxxodonrx tool'inicj[3xo xatlxar tlxan to tlxo 
alxaozxoa of one* oxr otliox of tlnio ooDnlar oloxnonts in 
otlxoz* tyjr>as, it Ixoinp? j>x'ol>al>lo tlxat tlioso oloroonts aro 
T^rosont, Ixxxt oaxlior "vvoxliiors, laolcxn^ xnod«^z*n faoilitios, 
Jbavo failod to x*€%oo;Bprxi«o tlionx. ‘I''lx€!» xnxxscnlatxxxo of 
tlxa -wall of tlxei alixnontax’y oanal is loss dovoloixod tlxan 
in any otliox* dosorilxod loxvor •voxtolxrato- 

Ooi^tmon 0 :^ O axst^ajo a. Tnxs'm®:. Oanada tlxiatlo 

is xojxortod as l:>csingif o:fPootixroly 
x^dnood l>y xrnoans of olxloxatos, xmdox* conditions in 
'wlxicsli otlxcsr liorlxicidos failed to offoct a cloaranoo 
<.A^landex‘, *Jo^r. -Re«., 3® ; lf^28)- Tlxo xxndoT*- 

jgrK*<=>^nd jiax-ts of tlxe x^v-ood 'woi'o k:illo<l toy tlxe a^p^xlica- 
tion of 300 kic^zn^ ixor lxesc5taT*o of sodixjLxn diloT*ate», or 
350 kja^nx, olxlox-ato, nsod as dry salt on tlxo 

^x’oxmd dxxx'ini^ tlxo x?vdxxtor- Tliis dx-essin^^ Ixad no 
injnx-ioxxs eSoot on tlxo oats so-vsm dxxrinj? tlxo noxet 
soason. S5i>rin^ 'lanxxlicatloxxs ^svoro, IxoA^ovor, loss 
offxolont in Icillinj^ tlxe tlxistlos. Tlxo offoctivonoss of 
otolox-atos is dno to tlioix* x*ajxld j>onotx*ation tlxxi^n^lx 
soil and tlioix* sloxv x*ato of dooomjrwsition, osnociafiy 
at lo'W' toxn 5 >oi*atxxx*os- Otixor lxox*toioidos fail toocauso 
tlioy do not oonxixly ■w'itlx ono ox* tootlx of tlxoso t'W^o 
oonditioxxs. _ Sodinxn tlxiooyanato docoxnjrxosos too 
x*ai>idly, sodinxxx oyanido doos not sooxxx to f>onoti*ato 
tlxo soil xxndox* fiold condi tiox xs, *virixilo sodixxxxx ax*sonito 
Xxonotratos vory slox^^ly. Tlxo zrato of jxonotration of 
tlxo toortoioidos '««ras dotox*xxxinod toy a S]pooial]y oon- 
stmoted. ajpfxaratus. -A.ntxxxxxn afxplications of liox*toi- 
oidos Ixad no ixxdxxonoo on tlxo axxxxnonifi cation and 
nitriHoation jpx'ocossos in tlxo soil dnxrin^ tlxo follo-v^rin^ 
sjcxxrin^. 

XJxsTTJSxTAn jB*:kA3?x7Xtxcs xjs- omJB: O'stttoixxoy o®* TonnMix. 

^I*''x*oxn tlxo dosoxrijption ^i-von toy jKZ., X^iooto. i^£f^ZZ. 

9m^. cf<s Z’^cewf, jF*oZonn€ae testrCL^^ ^oxr. 

jB, £Soionco8 ilSTat. <]Bot-..‘) WJTan. 1033) tlxo do-v'olofxxnont 
and ^axxxotottoncMsis in tlxo jpoUoarx ^xain of I>x-o^ 

sonts so^varsd xxnnsnal foatnjros. Ixx tlxo pollon mtottoox* 
ooll at tlxo oloso of tlxo rodnotion and suoooodin^ nuoloax' 
diyisioxxs, tlxo usual four nuoloi aro )prosont> tout only 
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ono jxollon ^^ain is foTOXod, and tlxxoo of tlxoso nuoloi 
do^ozxorato and roxxxain onca|;>sulod in a * calloso-liko * 
accumulation in tlxo tlxiokonod -wall. Tlxo i^onorati-%;'o 
nuoloi dovoloix in tlxo jpoUon ^rain, and tlxo £Lcst division 
to foTOX tlxo ^onorativo coll slxows foaturos in 

tlxat in tlxo axxap>lxaso, tlxo jplxz*a^xnox:>last, tlxat clxax*- 
actox*istic apijxoaxanco tootv^oon tlxo x*o-*f ox*xnixx^ daujgrlxtox* 
nuclei xvlxiclx }:>x*ocodos tlxo do^xosition of tlxo now tool! 
vrall, tooooxrxos otxjrvod aroxxnd tlxo g 5 oxxox*ativo nuoloxxs as 
a sort of s^lxorioal -fxlxra^n^OT^last or * ;p>lxragC^rnosp>lxoro.’ 
Xxx tlxis *w^ay a f^cnorativo ooll is sojxaratod off tlxo 

oytojxlasm of tlxo x^ollon ii^ain. and tlxis roxxxains sonar - 
atod from tlxo rest of tlxo coll in lator dovoiojx- 

xxxontal staj^os toy a special layer. THo i^onora« 

tivo coll also divides xvitliin tlxo yxoUon j^rain to givo riso 
oitlxor to two sjoomx colls yy<JLlr4^t.r'is 1-..) or to 

tvro xxalcod nuclei (.S'. to.). 

OxfiOTAXov or* 'mrs Hxcjm^AXsrrx lioaixxsa. Tlxo rocks 

and stx-uotur<^s aloxi^ tlxo Hij^lxland Boxxndary 3?'ault. 
tlxo nortlior*rx limit of tlxo Ooxxtral 'Valley of Scotland, 
Ixavo .given rise to soxxxo of tlxo xxxost fascinatixxg 
toritislx geology. 'I>urixxg ttoo last few 
yoax*s I>r. .13. A., .^llaxx Ixas tooon -workixxg ttoe too It 

from Taysiclo to INoransido, axid liis x*os«ilts, l>oai^tif»xll 3 - 
illustratod and accomyxaniod toy a ono-irxch nxajx of 
xrxoro tlxan 1 30 sr^xxaro xxxilos, arc? now* ^mtolisl^od irt 
ttoo Trrxrxjff. JSor-.. JS7d'?'rx., vol- 51, Tt- 1, l^^o. 3,’ 1933. 

A. new ttoo Higlilaxxd Hox'der Series toss 

tooon xxxaj>n<^<l» axxd, tlxoxxgli no fossils Avc^re^ dotc^cl-e'd, 
tlxo rocks closely rowexxxtolts lit Ixologically tlio «Jasp>*^^*’ 
and Otoox*t Series 'wlxicto olsoxvlxoro ax‘0 kno-w'n to to*' 
atooxxt XTfXjixor Oaxxxtorian. A^ oaroftxl ro-invostigatioi i 
of ttoo toolt slkow's tlxat visitolo juixctiori« 

against tlxo I.^ow^or Old Hod Sandstono are ovor>' - 
vrlxoro fault jxlancs. Tlxo serix<^®^®i'*n.t5 iixtnxsiorxs cloarl.v 
date froxxx jxro-toow^t^r 01<1 Itod Sanclstoxxo time^-s. ■ Tlxo 
tointrattoon jxorjxtoyry, y>r*xvic>xxsly ttootxgtot to too ati 
intrusion, is now* foxxnd to too a lava-fioxv of tyxxi<*fxl 
dacito. On account of its 'widosjxx'oad oxetonsiorx it i« 
a valualxlo koy tooriason irx nxayxx-^®®^®^ tto«» toowor Ol^i 
I^od Sarxdstoxxo. In sxxtodividing tto€x lattoi* it Ixas tox**=*ti 
foxxnd omnloy ttoo uxxits of tlio classifit*#x- 

tion adoxxtod toy I3i*. It. Ixis work oxx tli<‘ 

Old H-od Sarxdstoxxo in ICincardirxostoix*o. Tlio Higl« 
land I5oundax*y !H’ault is stoo-wn. to too a stooy>ly 
clinod rovorsod fault. It jprotoatoly toogaxx as a ttxoixo- 
clinal Hoxcxxro sligtotly ovorfoldo^l froixx ttoo xxortli- 
w'c^sst ; fracture took j>Iaoo aloxxg ttoo xxxoro ox* less 
vortical lixxxto of ttoo fold, and ttoo i*ocks to ttoo nortli 
ovorrodo ttooso to ttoo soutto, tlxxxs concoaling yxa**t ot 
ttoo succsossion. 

JSnosxvJEJ Acrrxorx or* Hr.ooxx WA-raa. Ttoo toux-stiuc 

of ttoo dams in ttoo Tortto-1-.lwyd valloy, i^ox*tto “Wales, 
in iN’ovoxxxtoor 1935, gavo oyxjportxxxxitios for studying i lie 
offoct on ttoo toj>ogx*aj>lxy of ttoo orosivo aotion of flcxj^J 
-wa tor’s of a knoxvrx volxxmo. Trof- 'W, 0-. I«'*oax*nsif 
and IMr. "W. H. "Wiloockson doal -witto. tlxis sutojoct- Im 
a n®*!*^®* ®®®- ^ CA^T'Thctt for ISTovoxxxtot^r- 

Al. roy><^®d> on tlxo sutojoct vxas also yr»x*osontod to -tlio 
Hritislx Association in IQST toy a comxxxittoo 
for tlxo jpxxTrjpoma, Tlxo :doodixxg toot*woon -Qxo Iwl>'®i 
liligiau rosoxrvoir and tlxo Oood-ty dam 'was dono toy » 
Txxaxcimmorx lB.<yw of 30 million cutoic foot of 'W'ator 
toour in a clxannol novor xnoro tlxan 5000 fi - 

sootxozxal ax*oa. On slopes of loss tlxan 1 in 30 tli<^re ^ 
^■w53^ no ajxjxrooiatolo orosxon. On a sloyxo of 1 in 15 tho ‘ 
rivor ontronolxod its toc»d lO or 13 ft. dooH®*" 
toouldor clay, azxd trundlod doxvn it« tood tlxousanclj-‘ of i 
tons of toouldons 'UT> tio Hvo tons in *viroiglxt. , 

CJood-ty dam tlxo flo'w -wais for a timo roinforoocl t>y 
13 xxxinion outoio foot an Ixonr, and tlxo rato of j 

inoroasod to 'a nzaaciicnunx of 30 million oxxtoio fooi-> j 

Ixo-ur* As tlxo sloi>o stoo|ponod' to 1 in 3 an<l 1 in | 
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Oia-ljr l3»loclca -wlaiol:!. sxjuPXrivcMdl witJliirx tiime '6x*€to^’ w^jp© 
'blocJkei Xakx^oxT ‘tJbfccunb ikriegnL~fooi> oiJLl>e»^. Oxx «t »lojpc9 ot 
3. in. 4. -feo 1 in 2, o%rex^ 3f>3fojc>o-fcita|^ 3>lools: not^ 
jrooti^ci oni> «m<3. swesi>i> 

*17x»«jb I2sr n^njs: I^jtroa:roi£:x.i33oa?nTO :K::E*3Ei*Jsc3rr. 

JVoooirdLlnjg i>o a.n invo»^t>ig«,i:.ion cio»oTpit>oci toy IS. O. 
I^au'Vinponoo a.n<i »T. W- !lSo«um6 in i&too ifcSojptiomtooi' nijimtoor 
of -fctoo JE^H.'yfii>cc$Z JFi&tyiexiy, j>toot.ooloot/ron» fo loa.ve» 

«b j;>ot.o*»«afinm toycirido «ULirfaM 3 c» lo»« t>to.«kn 3 x 10 -* »oc. 
£irf 1 >ox’ lii^to-tv w-fca-r-bs -fco fall nr^oxx i-fc. Ttoo clolioai>o -feinxes 
oorxbxrol t.toat> "W'as noodocl to ostatolisto t/tois x-oanlt w'aa 
ototainod toy opox-atiixj^ ttoo <liifox»ont jparta of an 
ap^f>ar’atxx 8 toy moan« of oloc 5 tx*io j>xxlso« ■t.jraA/^oilin 4 ^ a*way 
fx"om a sjxarls: aIoxx;g wii‘ 0 «, tlxo distxxrtoanoo x*oaoto- 

ixx^ tAATo »xic500»si"vo j>lac50M xvifcli a tinxo int^^i'val o^T^xxal 
t-o tlio cliff oroxioo in tlxo j>ablx« to tlxom, diviclodl toy 

tlAO volooity of lipctot. Tn ttois oasso, t>vo of t/}xe> vsriiro» 
^a^aod bo < 3 orrijxonsabocl olc^csbro-ont-io Klori- csolls wlxioto 
’vc'«!>x '0 sot XX j> tootxN'^ooxx etrossed ISTicsol fxi-isms, xvtoiolx 
Moi'v’oci to jxx'oclxjico a tx'axxsitofy Jflaslx of lif^to-t lasting 
foj* atooxit lO"® »oc 5 ., -wtoilMt a tluLrcl load contirollod ttoo 
jjot.C 9 Titial of tlxo activo ampfac^so of tJhio j.xfxotoc3loc5tr-io 
ooli w'ljiicito was oxcjxoaod to ttoc.^ flaslc. It is a oxxT*ioixs 
ftfcc-t tlxat tlxo i^T'oatost «o»xx*co of tvontolo in tlxoso 03c- 
^> 01-11 nc'.nts was c^p^^aixx ttoo oooxn-i'oxxoo of toi^^li fc*c 3 Cino*xoy 
osoillalioxis, tootli iix tlxo jxliotot^loeiti'io ooll, wtoiolx 
N\'ixs XX ttoroo-< 3 locit 3 roc lo dovioo, axxd olsowlioro. Ttois 
inA^c-st.i^xxtioii lixxs in oidorii tally dc^nxonstx’xxtod diT*o<?tly 
foi* tlio lix'Mt tixxco tlio ox:tx*aox*<lixxxxx*y «te>o|>noss of tlxo 
fi-oixt of tlxo ^otontixxl wxx'V'-o -wlxicslx is iixitixxtod toy «- 
sf>xxi’lc., only atooxxt i> lO^* soc^. Ijoiixjj? txxlcc^n fox* Ixalf 
*>1 it bo jL^o yi>asb a |xoiixb si^c xoobx'os alorxj^ tlxo ’vc-'ix*o. 

TttJEJXx^AX- I*JE€.C3X*Ti:xx,^"^ oxf IVl A.'xrx'jf^a. In tlxo JEi&rt^.l- 

tictlcz- ^ rc'cxc/c»‘^»?.xcx. >S’csxexx2:e cLgIV X'n^tit'i.do 

<i t ilc>/of 7 x#«'x fox' 1 02<i ( T’oc-c’szxtly T'oooivocl), Ir*«*of. 3VIaJor*aixa 
f ic'woj'itoos <^>ci>oi*iTnorxts 'wtoiol*, jrrxxxdo -witli tlxo otojoot of 
< tl>tainixxfj; ovidc’^xxoci sxijxj >or*bixxj7 liis liy^^otlxosis of j?x*avi- 
tabii>nal txtosortxbion , liax’^o I'ov^cialod a c-.xu'ioxxs tlxc5T*inal 
I >r<*|.>oi'ty of rnattoi*. Ooi'taiix sntostaxxcse^s, ixx jxai'ticsnlar 
it'tnl axxd ix'ori* ai*o fotxxxd to Ixcj <3a|>al>lo of o>c toitoitin^i^, 
irx x-<?lation to ttoo sni'x'oixxxdirx^ac xnotlixxxxx, ttoomxal sxxfxox'- 
<'lc'V'xxtions w-liic^lx dojt^xixxd on blio ]provioxxs bi'oatnxoxxt of 
tlio sutostanoo axxd ajro xxcxt in aooord xH-iblx ttoo 'woll- 
kntjwxx laws of tlio jp jto gross ixTo ooolixxg of too<lios. IJso 
Avits xnado of a liiglxly C3lIioit3nt ttoe*mxostatio ax-x-ango- 
iiit'iit w^liiolx adxnibtcid of ttoo toxnjjox-atxxro l>oixxg nxain- 
fiiixxod ooxxstaxxt to 'W'itliin atooxxt oxxo-ttooixsaxxcltto of a 
(logx'oo fox* XX ixioxxtli or rxiox'o. In a typ>icjal oxcporinxont, 
two j|>iooos of load» orxo of wtoiolx Ijad tooon fnsod jxxst 
l>t iox‘ to ttoo oonxxncsnooxxiont of tlxo oxcjxorixxxont, -wtooroa.» 
ttoo otlxc^r toad not tooon xnoltod for a c^oxxsidoxratolo 
l>t'riod, -woro ooolod for an iioxxr in ttoo sanx€3 rxxnxxing 
vv abor and blxoxx inbx-odxxood ixx to tw"o sixxxilar sxnali 
<-.ylindrical I>crwar -vossols, 'X’lioso 'woro ixxsor*tod in tlxo 
t tooi*xxxostat, and tlxo tomjxorattxros of ttoo xnotals oto- 
sox'vcxd toy nxoans of sonsitivo oonstantan-cojxjxor or 
c* OCXS tan txxn-ix*orx tlxornxooloctrio c^oxxfxlos. A. toxxxjxora- 
tiiT'o difforonoo tootwoon ttoo tw^o x>»^t50s of xnotal 'was 
lovoalod inxxnodiatoly, ttois toocoining ooxxstant aftor 
two or ttoroo days, wlxon ttoo tolook: rocontly fxxsod. toad 
4x bornnoratxxro Ixiglxor toy 0 - 02 *^ or 0-03** tlxan ttoat of 
ttoo otixor. Ttoo diffoxToncso in tonxjporattxro gradxxally 
itorrxiniotood in axxxoxxnt and, aftor ttoo la;pso of ton days 
<»i* xnore, xranistood oom|.xlotoly . Ttois yxtoonoznonon i» 

x'<'gardodl as dtxo to a j>rogfrossivo oxxxission of tlxormal 
c>x»orgy toy mattor aftor tooing tooatod. to any xnarlsLod. 
ci<*groo. 

IMtasw 3E32Pxx>tA.soo**jas,— — Tlxo inoroasixxg xxso of 

l»x'c>Jootion soroen illxxstratioxxs in olass toacslxin^ and. 
lootxxring Ixas tooon onooxxuragod l>y ttoo ]>rodxxotcton of 
«»i.sily jportatolo and modoratoly jpriood ox>idiasooj?o«, 

3Sro, 308^, Vox., i323 


Ttooso may too xxsod not only for tlxo jxrojootion of ttoo 
ordinary lantox^rx six do toxxt aJscx for illuminatixxg and 
jprojootmg nnon ttoo soroon ttoo ixrxai^o of an ojpacxxxo 
otojoot, axxd txxxxs ttoo xxoc»ossity for malrxng lantom slidos 
is in nxany oasos otoviatod- Ho'sroral novol foatxxros 
-wtoioto modorn ^rac3tioo in ttoo viso and nxanxxfaotxxro of 
I>xpojootion a|px?aratxx£] toas stoown to too dosiratolo ax’o 
oxntoodiod in a now nxodol, ttoo ^oiss Ilcon o^x diasoo j:>o . 
Ttoo silvor-svxrfaood x-ovojpsiirxg mirror xxooowsax-y for 
ojxisoojpio jpx'ojootion is totally oncxlosod in ttoo laxnp 
tooxxso, and is ttooi*oforo jxrotootod froxn dxxst, ancl ttoo 
jxossitoility of its tocxing damagod is diminislxod. Tlxo 
illxxmination is otobainod from a sjxooially dosif^xod SOO- 
'watt laxnjx- Ttoo sia&o of ttoo illxxrxxinatod ajxxxrtixro is 
€»^-in, scjiiax'o, and ttoo stago, 'wtoioto is adj ixstatolo, j:>or- 
xxxits of tlxo aoooxrxixxodation of otojocsts ixjp to 3 -in- ttoiolc. 

In ordox' to ototain an irrxago of sxxilicsiont torilliaixcxo xxjxon 
tlxo soroon, a loxxs of a lax'go 'workiing ajxox'txxro is nooos> 
sary, and tlxo 2oiss Ilcoxx instrxxnxont is fxttod witlx an 
axxastigmat of ajxox'txiro I‘''/3‘7’ and fooal loxxgtto 14^ xxx. 
Tlxo i>osition of tlxo laxmp axxd tlxo csondoxisox* Ions oaxx too 
instantly oixangod, and tlxo ixxstruxxxoxxt xxsod fox* lantex*rx 
slido i>rojootion. -A. xxsofxxl attaotomont, orntoodying a 
miorosoox^o otojocstivo of atoout I^-iix. foons fxttc^d wxtto 
a Ixoat-atosox'lxing scrt^on, xnay too fxttod into tlxo txxtoo in 
;f>lxxoo of tlxo xxsxxal lantorn otojocstivo. 3By its xnoazxs 
xxxi<irosoox>i<-5 slidxxs c^an oasily too fxrojocitod, tlxo slido 
tooixxg 1 x 0 Id ixx j^xosition toy a jxair of sx>ring <3lx|3s wlxioto 
fcxrxxx j>art of tlxo attaolxxxxont. Tlxo I-*oxxdon distri- 
toiitors of wSoiss Ilcoxx o^xdiascojxos ax*o IVIossx's- 8ands, 
ITxxxxtc^r and Oo., I-.td., 3T I3odfox'd Sti*oot, Stxand- 
W.O-2- 

He A. or oj** 8c>i-.X3a?io>r ojr »*ixsrEX,y oaotrism Sooium: 

C ?MiL.oaxixE. It was rocsorxbly foxxrxd toy X-«ipsott, Jotoxxsoxx, 

axxd JVlatxss, tlxat fxnoly tlividod sodixxnx olxlorido toad 
a Ixoat of sol IX bi oxx diffoi'onb from blxat of tlxo ooarsoly 
gx*oxxxxd salt. Tlxo flxxoly dividod salt w'as ixx'o^ax'od 
toy sxxtolixnatiorx, xxn<) tlx<3 diffororxoo in tlxo Ixoat of 
soltxtioxx was atti^itontod to ttoo oxic^rgy toound xxp in its 
sxxrfxxoo. Tlxo x'-osnlts xvox'o xxsod to oalxsxxlato ttoo sxxx-- 
faoo oixorgy of solid sodixxxxx olxlox*ido- In a fxxrttoor 
najxor ixx t lxo dozxrxzcx/ oJT t^he. .-dr/xcsrxraxx O'/xe^/xxccx/ fSoG-itsty 
fox’* Ocsbolxox”, tlxo sazxxo axxtlxors dos<.*rritoo tlxo dotc^x’xnina- 
tioix of tlxo Ixoat of solxxtioxx of jxxxro salt fixxoly groxxxxd 
in an agabo xxxox-bar. Tlxo x-osixlbs xrosomtolx* tlxoso 
ototainod wiblx tlxo sxxtolixxxod jjxrodxxot, axxd tlxo tonoly 
groxxncl xnatorial to as a Ixoat of sol xxti on smallor in 
xxxagnitxxdo toy atooxxt 20 oal. jxor xnolo tlxan ttoat of 
ooarsoly groxxxxd sodixxxrx olxlorido. 

Txio*ro<:JH.E 2 v*:xoAjr. Oa&ox!4‘xsA.rrxoisr- In ttoo •Tct%t,y^rhctZ 

ojt thLG Aoaxx C7hrC-mi,Gcil ^S^oo-xe/y for Ootcxtoor ttoo 

rolatxoix of nlxo toes Ixonxi oal o^onisation to ttoo cjxxostion 
of ttoo polyxxxorisation of oacygon is disoxxssod toy 
O. H- Wxxlf- M.'lxo fornxatioxx of oasioxxo froxxx oxeygon 
xxndor jprossxxro toy radiation of xva'v'o-loxxgbixs 2070 A, 
and 2S30A- toas tooon stxxcliod qixxaxxtitativoly toy 
Wartoxxrg, w'too oonolxxdod ttoat ttoo jxrirxxary jptooto- 
otoomioal proooss is ttoo dissociation of tlxe 3 xnolooxxio. 
A. oonsidoratioxx of ol«»«tx*orxio lovols ixxxliotirtos ttoat^ 
radiatioxx of oittoor of tlxoso vrxxvo-longttos is jxrotoatoly 
inoax>atolo of ofTooting ttoo dissociation of ttoo 
xxxolocxxlc^, axxd tooixco tlxo r-osxxlting oasonisation afxjxoars 
to iixdioato ttoo oxcistonoo of axxottoor xnolocxxlar sp^cios 
in ttoo gas. Ttoo atosoxi-ntion of ligtot toy oxeygon xxndor 
toigto j>i*ossxxr*o and in ^xo Xicixxid stato, and ttoo wrorls: 
of O. N- I-iowis on ttoo xnagnotio sxxsooptitoility of 
oacygorx xxxxdox* tlxoso conditioxxs, indloato ttoo nrosonoo 
of O* molooxxlos to a considoratolo oisctont. It xs ttooro- 
foro sxxggostod ttoat, at ttoo 'waxro-lozxgtlxs xxsod toy 
^Wartoxarg, ttoo atosortoing molooxxLo is O*, wtoicto dis- 
sooiatos into O 3 and O, and tols r€»snlt <0 aro disoxxasod 
froxn ttoo jpoint of viow of ttois ttof^ory. 
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Recroircls of" Ocoduno^r^a 

■T "T I^X>:E:Tt t/lxis ISTfkt^ioxxebl ftOiSeAx-oli Ooxua-oil 

^ of «T ek.^a.xi. f&eus oomi^03n.oi&cl jpul^lioett^ioxi of & 

jo-ULjm»l doafijTX^ "witilaL p]ni.^8ioekl &,xx€± olioxxxiocbl ooecksi^o^ 
gr^jplxy, fxxri-deuarxercxfaarl m:£kxrjLn.o faiiology^, cuxcf fifilxox'ies -fcoolx- 

nolo^y. Xrji t>lxo £Lx*fi»t> xx'ULrrxI^ex:'' ^lVIa.xro)x 1. 928 &.rx «M3ooiJU3Lt> 

is f^x'srci-rk of t>lxo ■w'ox’ls:: doxio Ixy -fclxo Xxxxj>ej:riaJ. !]MCa.x*ixxo 
Ofesorva.foj'^y' etrrxd tixo Xxxxjpox^is.1 JFislxoriess Xnsfi't.ia.t.o* 
'VfrE'fclx W'oll-^9iqxa.ii>I>€xi rosoa-rolx vcassols of 12£» £knd 200 
■fcon.s X"€»si>oot>i voly, fikod of t-lxo rioxv 3VTa-r*iixo XiiologioaJ 
Sfa,t>io]3. ei.t> .iAuebfihXxxiasIril. 

Tixis st>Afio3rx ooamjplotoci in 1024-, xvitilx flio 

»id of ^O'V'oanriLTXK^jnt. os *% xxiorijxo sfotvioxn of 

*X*Oii.ol5: u. TLjaxivojrsi-fcy. Xt> is xxow' t>oooxrkixxg sl corifro 
for t>}i.o jc>roxxxo'fcioxx of Ixiolo^iool soiesoco in .T e^poxi. 

Xtosoorolx -wtrorlcors orxci j>ost>“gT*«MXxxo'fco sfxiciorxfs fx*oxYx 
o-tlxor ixxsfitixafioxxs €V3ro "weslooixioci «Lrx<i j>rovi<Llocl ’vvxflx 
i ofeoroforjiir fooillivios fo flxoii* o-wx!. rosoorclxos- 

Ixi odclitxoxx, Jivixx^ «,oc5oxxixxio<iot/ioxx is olxf a.ixxoX>le 
oiflxor* in &, Ixoorciixi^ Jxoxaso ox ixi oxto of sovox*o.l rosi- 
doxjLOOS offoolxoci -fco ffio sfofioxi, flxo ixivosl:>igo,t.or 

IxBk-x’-irxfs only *.o dofxo^T- trlio oost> of xoools. Tixo lisf of 
j^O}X07*s -wlxiolx Ixovo alxoociy l>ooxi j>^alxlisfioci slxox^s f;i)Ot> 
t-Jxo ojpfxorfxixxifios offordod Ixovo offroot/od -wor-lcoxs on. 
voxiod Ixioloj^ool p>xol>loxxxs- 

Tlxo l^xxildixx^s ooxisisf of oxx oqooxivixxi. room, 'wi-fclx 
ck xxixzxxl>ox of fetxxlcs« o xori.^o of lolxoxot/oxios, ino]ixdizx|x 
xooxxis o<^xiii;>i>od for p>lxysioio|^oo.l c^rxd l>ioofxorxxio€d 
rosoorolx, -wlxilo o.xx oddifiozxol lor^o 1:>ioolxemiool 
lasfctooro.'tory is xxow xxrxdor consfrmxctiioxi- -A. oxxiqxto 
foo.'tvxLTo of flio st>£kfioxi. is a» toxxildixi.g: Ixolf s\il>xo.oxg;e»d 
iix soo. &t> t>Ho slxoro lixxo, -tXxo floor Ixoixxg: ol>oof O 

foot> Ixolow' soo-lovol, Tlxroo o>q\xo.rio oloxx^ ono x^robll 
oro sxa.x>x>l iod -witlx xiofixrol soo vxo,t;or, -wliiolx is ooxx- 
fixxTxoosly Ixoixig: oHo-o-i^'t^d witifi flio ot>t> oxiid flow of 
■fclxo f>ido. Siooo -fclio •fcoiri/xoxotiixro oxxd oflxor csoodifioxxs 
oro quife similor fo flxof of fh.o ojxori. set£k» ckrximckls 
o«Mx. livo xxndox- |xraof>io«fclly xxonrxial con^difioriis. 

Tiio «J'cibX>4ebixos«) igovormxxioo.t> is f a-r-sx^^fifod in fosforixxg 
l^ioloj^cebl rosoetrolx foy ixro-vxdixijg flxoso fsoilifios xxx i 
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oorxo of tXio xnosfv doli^lxffnl^ sxtxxxxxxor rosort> 9 * so tvlxs^t; 
fixe sf cxff of f Ixeir txxxiversif ies etxxd oflxer ixxsfif xifions 
xxxeky eoxAfixine flieir reses.roli.es during fixe sxxxrxxrxer 'V's.ocx- 
fioxxs nxxder jrxlocbscuxf oozxdifiorxs «uxd ^wif Ixouf escpense. 

Xxx'vresfi^&fioxxs corxoexxxizxi^ fixe jxxrixxoljples ooxxfrollixxp: 
life, sxxolx ss »re jiroseonfod every sxxxxxmer Ixy vxsifin^d: 
■wor leers «f xxxarixxe Ixiolosiocxl sf».tioxxs, ss Woods XXolc* 
ixx fJrxe T.Jxxifed 3fsfes, IPlymoxxflx in Orresf 13rifs.ixi, 
Cknd elsow'lxexo, sxe yielding? resxxlfs of 'wxdexxiixj 2 r 
ixxferesf. Tlxxxs fixe s.ffenfion of p>lxysiolo^isfs i« 
fxxxxxini^ fo fixe j>ossil>ility of effsolcinj^ xxxsny funcis.- 
xxxenfs.] joxol>l€>mxs l>y excjperixxxenfs xxjxoxx fixe flssw^K 

of sirrxjxlo xxxsrixxe snimsls cx xxxeflxod of ekffSrOle xvlxicsli 

is leckdinia: fow^a.rds fixe inferjxx^f a.f ion of fixe resxxlfs 
of invesfijgctfions -wlxiolx lxe.ve Ixiflxerfo l>een oliiefl%- 
lixxxifed fo lend verfel>ref€»s. 'X'lxe ^reef edvexio<N^ 
in Icxxow'lod^^e 'wliicli Ixeve iixoreesed fixe mxxexxifieyf 
of life dxxrin^ fixe fiesf oonfxxry, Ixeve ji -'xxsxxell v 
ex*ison froxn sxxolx invesf i^ef ions of fxxxrely AQedexrxif 
inferesf. riTo effreof tlxose relefively fevx ixxdiyidxxelfs, 
txsxxelly eni^e^od ixx feeclxing^ ef flxo xini versifies, wluj 
ere oejxelxle end willixxj^ fo_ oerry oxxf sxxolx orij^iiiel 
reseerolx dxxxixx^ flieir veoefions, is e ■w'ox'fliy eim for 
eny governmenf, for flxerelxy fixe ooxnmxxnitiy es ** 

■w-lxole is lileely fo Ixeneflf es if Ixes Ixenefiffed elxeedv' 

froxn fixe fnxifs of * jxxxrely eoedexxxio * xoseei*<*li. 
Jp'xxr fixer more, if is economy, in fixe frxxe sense of n, 
xxxxxolx-xxsed fexxn, fo xxfilise fxxlly fixe resoxxroes of 
coxxn fry’s soienfifio loernixxg. 

j\. lisf of p^eoers exxd rejxorfs l>eerin|^ on ocseeTio* 
^xejpilxy end jxxxlxlislxed dxxriix |5 102T sixows flief tiiis 
sxxlxjeof is noxv roec^ivixxg oonsiderelxle effx^nfiori je 
•Tc^fien, wlxiolx is eofively pierfieipief inja; in fixe ixii4'‘x- 
nefionel Ooxxxixxiffee for flio Ooeexxoij^repilxy of t Hf' 
JPeoifxc, foxxxided fo oerry oxxf sixxxiier lieisoxx worli 
fo fixe .Irxfemef ionel Ooxxnoil in flic» INTorf lx- West-t'rxi 
^Aflenfio. O fixer c^oxixx tries felcin|3C ixerf ere flie 

Sfef€»s end .A.xxsfx’elie, xvlxero fixe 1bxxildin;g: of a, ixiei-iut- 
Ixiolo^ioel sfefioxx is xxxxder ooixsiderefiorx- 


Sur^a.ce Actions,^ 


I. jVT>jrx> -T. O- S-rxivisoisr. ''I’lie elecfirioel 

V_^ ♦ oondifioxx of liofc sxxx-feoc^ clxxrin#^ fixe edsorjpfion 
of f^esos. I*ex*f 2, "Wliexx e niolxel slieef is Ixeeted 
-ixx. x^rxexxo or in conf ee f w^iflx e ^es if Vxoeonxes 
elecfricselly olierj^ed- Tlxe xxxe^^ni f xxd e of fixe elxex*^e 
dep>exxds xxjxoxx fixe fern r>e ref xxre of fixe ixxefel end 
its jxrevioxxs Ixisfory of Ixeefixx^. y^f 8SO‘^ O- flue 
olxergre dxxo fo O*, 200 -i~ O^, 2JHL^ -i- O*, OO*, 11*0, H*, 
-A. end ooxxld Ixe rexxxoved "wiflxin 4«'5 xxxinxxfes l>y 

evecxxefion f o less flxen 10“^ ixxxxx. Oxi fixe of Her Ixend, 
fixe oerlxonic oxcide clier^e ooxalcl oxxly l>e rexxxoved l>y 
* Ixxxxxxixxjg off * xviflx oacy^en. Tlxe olxerg^e oxx xiioltel 
oxcide -xx*. x?e<5x^o is fixe seme es flxef on redxxoed xiiclcol. 

or Ixydro^en is fer xrxore eofive in olxergin^ 
«flxe sxxrfeoe flxen eiftxer ergorx or rxifro/afen. 

If is ooxxclxxded, flxef <<x) fixe olxer^e oxx e 

liof xxxefel sxxrfeoe in ooxxfeef ■wiflx e |^es is dxxe fo en 
eefivefioxx of edsorlxed ^es xnoleoxxles i flxere ere 

ef leesf five diflFerenf Icinds of edsox*jxfion of e ^es on 
e Ixof sxxrfece, ren^xn/? from e jxxxxely pxlxysioel, eleo- 
fricjelly xxexxfrel edsornfiozx or oondexi^efion fo e 
defixxife sfelxle elxexrxioel oompxoxxnd fox*nxefion "wlxiolx 

is lilcewrise eleofirioelly xxexxfrel. 

3P- O- O- JBCxxs^snrjsKii.W'ooxx. "Ilxe 

c^efelyfio deoomjxosifioxx of greseoixs ecefeldelxyde et 
fSxe sxxrfeoe of verioxxs xnefels. lE^xcjpexdxnenfs Ixeve 
jp>a?e*vloxasly 1>een mede fo ooxxxpxere fixe kixxefics of 

* ^tomtartusim 4oit x»sx>«>ni t>^ore fix© SELo^al Boolefsr on awnv. Jl. 

, ; M'o. 306^, Vox*. XStZJ 


sixn]^>le Ixoxnoji^eneoxxs reecsfcioxxs, sxxolx es fixe dx^o«»ii»- 
posifion of xxifroxxs oxcide, "wifli fixe oorresi*<>ix< J nitr 
cefelysed reeofioxxs. In oonfinixef ion, fixe oefsiytit- 
decorrxposif ion of e more oonxplexc snlxsfenee, ^xt-yt- 
eldelxyde, fixe lioxxxo^^eneoxxs deoonrxposifion of wtxic*Jx 
is Ixix'noleoxxlex", Ixes Ixeexx invc»sti|^efeKl. li21<=>ot x'losllv 
Ixeefed vrires of ^^old, plef inxxxn, jxlef intxnx-rlioclimtx 
elloy end f xxn^arsfon were xxsed es oefelysfs. 

*I*Jxe reeofion ef fixe sxxrfeoe of eeolx of flxese met.»fcls 
involves f-wo xxxoleoxxles of eoefeldelxyde, Ixxxf for ixiitixtl 
pressxxx’es of more flxen ISO rxxnx- fends fo er>j><'*xr 
xxnimoleoxxler o-winf? fo fixe sefxxrefion of fixe sixx'ftxc.**' 
wriflx edsorlxed xnoleoxxles. *rixe xxxeolienism sxxpr^^ost-eci 
for fixe reeofion is flxef rnoleoxxles f x*om flxo lares jxH list’s 
x^eof wiflx molecxxles edsorlxed orx fixe sixxrfeco, wJictx 
flxese lef fer molecxxles eooxxire fixe xx€ 5 oesser>^ ener^ry <>1 
eefivefion from fixe xxxefeX efoms. _ - *;> 1 

A. remerlcelxlcx end xmxxsxxel sincxilearify i» tonxxa. 
Ixefwreexi fixe difleronf nxefels ixx resjpeof of <*»> relstioix 
Ixefxveen reeofion refe end pressxutse, <4^) Ixeef oC eoMv’-s- 
fion, erxd <o> elxsolxxfe refe of reectfion. I'lxxs ^ 

Ixeve sxxjs^esfed flxef fixe reeofion reell^r ooonrreti 
scone of Ixeefed ^aus, wrere if nof for fixe evidenx^o ^ ^ 
sxxrfeoe sefxxrefion oonfrole fixe refe of x-eeefxon. J 
eJdelxyde edso rpf ion x«, eVi<f*«3kf3^ of e loose, " 

speoi^o itind- %lxe Ixof wire does 

modify fixe sfelxilif y of fixe e<|eo*9^aed velde^ ^« rrxe 

, exs for fixe lx€>nXoj^:etxecrixe ^jap^weiy 
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«k isou.r’oe o4t IB^sccbzanLixiAt^ioxi, k>£ t^lao a3cit<>lieHC>iJtlA3r 

4stififc.t>£srl<io» o£ jr€»c».ot4€i>«iL li:^cli.«»A't>oi3 'klat«irt» ,«>493:]i43iox3^ 

t!y^trw4at&cx xx3ac>X&csX3^^&m .^iHxtxk £*lrito &fSL<3. et€£soz‘l:>ie»€l jatxolo- 

<9X3ile9 jojro ixai4eil£ti94>lo» au dxxi-eblbioia of J.O~* -fco lO-® ei«o. 

Xt. CJ:HLAjp:?:,;raw’. ^n»o aos?|;>-f>ionL o£ oefcrfcon i>e1bj*eirol^loz^cio 

lo'WV" jp3r€WBS«3Pe« T>y «M5t>ivja.t>€xi oh^aorooeula. -A. dl€»t:>ci.iloci 
<i©e< 5 iri 3 P’«OJrt i» jBfi'veaoL of tJbo 4a.ox:^ckirebi>ufii arxaci 03cpox-imon.t4Etl 
■trOo]li»xi<i>x<^ l>y xr».ofiunu» of ■'wlriiol:i flno lo'v«r-j>'ros»oro soiTpfioiai 
iaotvluoz'xoci.la of ^poro oa.x‘l>oi:ai -bofjraofkloiricfo vcti>oor oo. 
c^l 3 :CirX'Ooa.l, ijo -fclaio arl^raonoo of foroij^o. ^cb£M3s^ -wsroaro ciofo**- 
jroixiocf. Tl^o ^x*ossoj:*o» 'W^oro m«>fiLsuji'ocj l>y xoejems of a, 
i>ix*a,ixi liot>-"wir*o ^ f-lno c^t:iebnit>it)ie»s »or1tr>o<i -woro 

.<iote>XTnaii:i.ocl l>y dirocrfc woigjhirji^. V&.vioxx& cliffiovxlt>ioa 
'wox'o oxxooooiioroci, <J.oo tio t>irxo i>i-oso3a.oo of tir-aooa of 
foxToi^gncx ga»oa &ntci -v-aipoijura i*x 'Llxo cfxa.rcoala axxtf io. tlxo 
. Sixc ola.«rroocLlei of vcfcryioig ozrif^ixi -woro 
03cri_j>loy«?>c3L. TJtxo ;jpro»stix*o linniifs ’workcMi V>ot>TiV€^o. -woro 
2-3 X 10~^ a3a.<f 1 x ZO*"® xicutriL- of m.oro«.ry. AJost. -woi-lc 
■wBLm cion-o a,t» 2S“ O., l:>vxi> aovoral sorioa of isostOTOs 'W'oro 
a.l»o ol^faioocf , -w-lxictlx i|>orrxxi<>i>o<i of -fclxo iriciiiroofc dofox*- 
xrxirxat^ion of isoflxoirroals aii ■fceMm 5 >ora.f,oros , 


S tiirejAua. - fi o w- . ^ 

|r T I^FC‘V'~Vr uVisro -A. O. I^OTt«i>Y*cxc- *X*tio a-toaciy 

• jmo1-.iori aocA fi-talailitry of a Iriolioal vortioac- 
trjrxo <nl»ax'cw:'‘t>€Brd»t.i<ti=» of a. iT/u^lxti liolioal vox-t-oxc ax*o io- 
vo«t.ij2faleKl aM I'o^ardss etoa^ly ixio-Lioo. axxd sfafeilify . TJKo 
afoaciy foi'wax’d mot-iorx aloxi^, arxcl ixixiforrxx rot>a,f»iori. 
al>oTxt/* t Irio a^cia iw oaioxalafocl for* ^rariooK azx^leM^ of 
1 >it:< 5 >i ; a. c.*.T“it.ic?al ytifcofi <':sciMt;s, at> -wHiola t:.lxiw i*ot;at,ioo 
va.xaiiHl:xo«. JVo o^caxxiiiiaxfciorx of 'tiio Tpos^aitalo f taixdaxxxoofal 
xiiocl€*f=i of vifc>T*at.iori of flxo filamoxxt. foirtlraoir 

flaat, Ifxis ox*ific*al fxitrCsH xxaaT-lc» t/ljcis ciivisstiorx loof'W'oorx 
«ta.h>le> arx<l xarx^falxlo lie-lioas- 'J?ln.o roaxxl ts* ax*a of iro- 

5 »or*faTioc=» iia ooxaxxo^cioii "wftila t-fxo oacf orxaioxx of flxo 
<,A,tTLrit\ix vt>rfc*>c: air-roof to fHx'oo-clixxioxuaiorxal ancxofioo. 

1^, ,7 . C-oax^xaft- l'<'lo'vv' irx a i>ii>o of roofaxrxjcrolaxr 

oroRM-aoot ioix . f^ixo i>a-j>OT* oorxfaixxa flxo t*oaaxlt:-« of arx 
ij» v-oatij^axi ioxx ixxt-o ftxo flow of wafor ixx a raof- 

xxrx>a:ixlax* c*x-oaa-a<?c*t ioxx 1-102 c?xx\. l>y 0-402 orrx. 

ixa til *5 ro^ioxx. of laxxxirxax- Toot-ioix flxo How oorxro- 
ax>oxa<lo<J oloaoly -witli fHaf oxcjpaotocl l>y oaloolat>iorx« 
offt^otr of flio cJiaiaxxoo l>ot:-w'o<3XX. t-lxo oxafraxaoo fo "flxo 
pipirK and fixes |.>oirxt> at. wlxiolx jx t-oaaxxroa ax-o xxxoaavix-e^d 
JM alioxx^rx, axxd Ixxtox* ixx flxo j^a^xor ia a xxofo orx t>lxo 
<*oixolxaaiox4a of ZM^^aara- I>avioa axx<3 "Wliifo ( JFfojy- 
jS^ryf.., JVIay 1023) froxxx tJxoix* olxaoxwaf ioxxa of tvlxia offoesf. 
'I’lxt' orifxotxl valixo of rxx*V/v <'wdxox*o — Ixydrarxlio xrxc»a^ 
<lept.lx, aV r= avorajaces volooify, — Icixxoxxxafio viaooait>y) ia 
xxl>o\xt> t.1x€? aaxxxo fox* tlxo x'oot.arxgcxxl**'** aoot-iorx aa fox* a 
<-iroxxlax* aootiorx ; flxo offoot. of tilxo pn-oi^xoi-fioxia of fixe* 
<x1iamx.esl oxx flxo ox-itioal valxxo ia dodvxood- lix fixes 
x-ojarionx of fxxx-lxxxloxxt:- flo-w t^lxo ovxxwo olxfaixxod l>y 
plotfixx/a: JR/VjaST® f’wlxc'xres JFi ~ resaiafaxxoo i:»or xxxxif aroa, 
daxxaify > aj^aixxat;. /v ia ajppu-oxcixxxatoly t>lxo aaxrxo 

a« fix at. ofcxfaixxod l>y oiilx^r 'wox-ftox*a orx jxijxoa of vax-ioxxa 
aoofioxxa. 

Ai->j>e>xxdixc 1 IL^ix/^oa flxo aofxxal xxxixxxox-ioal x-oaxxlfca of 
t-Ho o^cxxeflrixxxaxxfe^ axxd axxi>e>xxdiac 2 ooxxfaixxa arx oxjfliixe 
■of tlio rxxat:>lxesxxxai>ioal »olxxt>ioxx of lairxxixxar Ho-w irx a ixi^xo 
of i'€>ot>axxgxilax- aooi>ioxx. 

, A. T. I>ooi>a<3J»9r. ^TTlxo axxalyaia axxd i>radiot;ioix of 

i icial oxurrarLt® frorxx ol>aoxr«rafioxxa of t>ixxxoa of alaols. W’'at>e>r. 

jprolxlaixx of olxfalrxixx^ Ixarxrxoxxio ooxxataxxfa fox* flxa 
prixxcijpal t^idal ooxxat>it>xxozxt>a x-ojpxroaaxxt-ixxg: t>lxe> ovirx*oxx1> 
How, from a lgJX,o*wiodle ra of filxo tvixxxaa of alaols -wafor 
oxxly, Ixaa Ixaecx-aoltrad. *nxo aolxxt^ioxx ia xxo-fe oxxo of ^proat^ 
o3v«fcoi>xxaaa* l>u^ xn^nxl t^ix^ j>xr€MdLiol>ioxxa Ixavo IxocKtx <m>xx- 
«»dar*ad axxfH.caiaaaLti|y aootaana^tio -feo Ixa irxolxxdod ixx at^axxdard 
txda tal>le»a. *3C^fetO . t^ixxxoa of xrtaarf xxxxxxxx oruucx^xxt; oazx l>o 
l>3'acliot«l, 'V'olooit^ioa of xxx«fc3cix3Ei.iJM?xx oxorrorxtMS oaxx 

l>a at>at>odL oxx mm fow -vx».lxx<»si 

«xa*xci*mam owcae^ewcMM# Imob^ ^1>Aoxtrodl. 

A^iocitraMst* oX xM^pevs m»A iMcfore 'feXxo 2kx»arMl SocUvtar oa XSToW 

No. Boasi^ Vox.. XS^2 


Tlxo xxxotilxo^ oaxx 1>© a]p^liadL t>o ol>^a.ixx fairly g^oodl 
a^£>roxcixxxat}.moxxa ixx t.lxo t>sclal olava-feioxx atv a ptlaoo, for 
t>lB.e f^imoa of Ixi^lx axxd low wa-fcor^ or for tilxo t;ixxxoa of 
Ixalf-fido^ rirwo xrariat^iorxa of t>lxo xxxaftrlxod aro j^-v-oix, 
oxxo Ixoixi^ axxit>al>la for -fclio diaoxxaaioxx of ol>ae»x*vai>ioxxa of 
all alaols: watior t^ixxxesa dxxrirx^g a morxtvlx axxd f^lxe ofelxor 
Ixoixx^ axxitalxlo for tlx© axxalyaia of ol>a©rvai>ioxx» taJeoxx 
dxxx*ixx^ dayli^lxtv for a -wlxol© y©ar. 


XJ n.i'V'or^i'ty atnd ^clucsLt:ioi:x€Ll 

0-A.iMr»aTXxa-x2. ^I?*rof- H>©arx. TCrixxity lEfall, IMr. JT. 

Oaxoororx, tJroxxvill© arxd Oaivia Oolloi^^©, axxd JMCr. TT - 
□rixirlcill, Olar© Oollog:©, aro anrxozxj^ tlx© rio-vrly ©l©ot>©d 
xxr©xril>©rs of tlxo Ooxixxoil of tlx© Hoxvat©- iMCr. T, H.. 
lE^arx'ixxf^toxx, fc5idri©y fclxxaaosc: Ooll©gf©, Ixaa l>©©xx aj>j>oirxt©d 
Striclsrlaixd Oxxi'ator irx tlx© lVfxia©xxrxx of JJSooloi^y. 

Tlx© Cjr©di^© ZRrivs© for x*©s©arclx ixx x>l^y®iolo^ry Ixaa l>©©xx 
axivardod to II>r. W. uA. HZ. Xl>oalxtOKx, T©xxxl>rolc© Oollop:©- 
!Mr- IT. !tl. W'oodxv'axd Ixaa >>©©ix ©l©©t©d to a f©llowalxl^ 
at Solwyrx Ooll©^©. A ^rarxt of £SO Ixaa Ixoorx xicxad© 
froxxx tlxo ZBalfoxxr JB'oxxd to JZ>r- S. Af- JVfaxxtoxi, Grixtoxx 
Ooll©^©. for r©a©a.rclx orx tlx© Ixiolo^y axxd xl©xr©lojxrxi©xxt 
of tlx© fjyxxoarida. 

]Vtr. IT. J- Strattorx, f©llowr arxd R©rxior tutor of 

C^orxxdll© aud Oaixxa Ooll©g^©, Ixaa V>©©rx ©l©<^t©<l to su©- 
©©©d Trof. M- ZbiTowall irx X>©o©rxxl>©r* xx©3ct aa jxrofossor 
of aatroT[>lxy»io.a, 


Txxjes followxrxfa? fr©© i>ul>lio l©otur©s irx ©orxrx©>cio3rx wxtlx 
tlx© A-rrrxour©r» axxd JSr*asi©rs^ Ooxxxjxarjy ar© axxrxorxxxood t 
** CZJ©rtaixx A-«j:>octa of tlx© 13olidifi©atiorx of lVl©tala axxd 
Alloy©,** l>y I>r- tS- A^V* Srxxitlx, at tlxo Sir ^olxxx Oass 
Toclxrxioal Xxx atit ute, orx ZJSToxjr, 2S, ZOoo. i> axxd 12, at 
3. IS ; arxd “ Tlx© IVXaxxufaotur© of Tio-pslato,* * l>y ZOr. 

O, A- ZEdw'arcla, at tlx© IXorougrlx JPolytoclxrxio Xrxatituto, 
oxx ZNov. 2Q, IZ>©c. 7 axxd 14, at S.30. Z^iTo tioZIcots wrill 1>© 
r©c:|xxirod - 

JEIr>xTOA.i:xo>a‘ irx Xrxdia irx 102S — 20 i© doalt "witlx vary 
l>ri©fly irx a r©ix.>x*t xasuod l>y tlx© ZHlcluoatloxxal CJorxx- 
xxxiasiorxor -witlx tlx© <J»ov©rrxxxx©rxt of Xxxdia laat 3^fay. 
Tlxo roixort slxo-w© tlaat tlx© jp©r©©xxta#;^o of xrxal©© xxxxdor 
ixxatrxxotiorx irx r©co^xxisod xrxatitutiorxs, altlxoxx^lx still 
arxxall <€>-S) irior©a»©d rajxidly dxxxdrxg;^ tlx© t©zx yoars 
follo'wixx;^ 10X0, -wlx©rx it -w^as oxxly 4*7- X>ux*ixxj^ tlx© 
saxxxo j>©riod tlx© i>©rc*orxtajg^© of f©xxxal©s uxxd©r ixxstrxxo- 
tioxx irxcrx>aso<i ©voix moro x-a^ixlly, rxaxxxoly, froxxx 0“Q to 
1-3. Tlx© cost of ©ducatioxi is risirx^ fast, tlx© ©acr|x©rxdi~ 
tur© irx 102S — 20 liavirx^ l>©©xx XO xxar coxxt Ixi^lxor tXxaxx 
irx tlx© jxrocodixx^ yoar. XTxxdor tlx© lx©adixx^ of Xxl^lxor 
©ducatiorx, urxi v©rx^iti©» slxow' a sli^Xxt docresas© ixx tlx© 
rxurrxlxar of stxxdorxts. arts ooll©^©s arx xxxoroase of S l>©r 
coxxt, axxd jxrofossioixal collogues arx ixxox'oas© of 3 j>©r ©oxxt. 
TK©r© 'was a fallixxjgr off ixx tlx© xxuxxxlxoxs of rxxodioal, 
votorirxary, forost, axx<l coTxxmoroial collogr© stxxdorxts 
axxd of rxxoxx studoxxts irx t ©aclxor - trairx ixx g irxstitxitioxxs. 
Tlx© sclxoxxx© for fouxxdixxg: a xxxxi xrorsity ixx 

-was alxaxxdorxod o-wixxg: to 'tlx© laclc of suixjport froxxx tlx© . ^ 
ZtiTatixj^o Stat©s- Tlx© 'r©j,>ort rofors to tlx© cozxstitxxtioxx 
of a rx©’w affilxatirxg: uxxiv©rsity at Ajgra, axxd axxotlx©r <tlX40f^‘ 
Axxdlxra or T©lxxg^) at XSosswada, axxd a ^xfe>J©ot for 
©stalxlislxixxg: a Taxxxil xxrxi varsity. Statistics of xxxxi- 
varsity studaxxts slxow a total of 90,103 ixx lO nxxivor-^ 
sitxos. Oalcutta, w'itlx 31,49.0 stxxdaxxts, xxxxast 1>© al*. 
xxxost, if xxot ejuit©, tlx© largest, ixx jxoixxt of xxxmxlxors, ixx 
tlx© -world. S©v©xxty-fxv© f>©r oaxxt of i>lx© total fx-umalxor 
of studaxxts ©xxrollad t>©loxxa©d to tlx© four txxxiv©aE*ait4;©s 
of CJaloutta, i!^adras» tlx© ZlPuxxJal:!* axxd J^oxxx&xay. Axx 
ax*txol© oxx Xxxdiaa studaxxts ixx O-raat Zj^xritaixx sHoytrs a xxot- 
al>X© d©ox©as© froxxx 033 ixx X920 to 390 ixx 193.0 ikx i^kx© xxuxxx- 
l>©r of Ixxdiaus studyixx^ ixx tlx© Xxxxxs of Ooiibprtj* ZiSTaarly 
200 wor© :pr©:parixx^ for dag^roas or di|^:dox]aas;ixx ©xxsixx©c»r-- 
ixxO« axxd xjcxox© tlxau XOO 'War© stud^jwbdi^ aptx«ica^^ ; X.O*3f 
(ixxoludilrx^ 3X ii»roocx©icx> sHC^olOrs. ^ ' 





zjMjm 


Ca.l^xi<lA3r of" Oust:oxi3is» slxsl ^ 1F"ost:I^jR.ls« 

94 ro'V’« znt>««’ ^S* 

XCck'fcl^i.tibX’ixxe : S 4 ei.li:i^ axk< 3 L dcntetvii^nr* 

Vix*^5in. 'tlie rrxo&t, oolol:>xr^-|>eMf. of fe>*o«i,lo fi^^txiroa iapt 

0!ljLj7iat>ia.ri >iargiolo^5r. Sikx& 'vtrAa xoauartyroci ^-fc jAulo:xiajrx€lariisi» 
xiodoir !3V£«L.x:ix3cxima euffcoir t^lxia o3aQ.i>or'0'jr Ixcid oooajrojBunLciod. 
ch oomLi>«boy of -blio fid>L4Siiai> of fxojattilnori. 5>la.iloaoi>Trxoira to 
diaf>xjLt^o w:it>lx Ixecr. TTliOBao sfxo ooovojrtoci, £i.ncl t>Jrio5r t;oo 
sxxfforod JEo^lA-^rircioixii- ©Ixo -weta l^oxirxd xajpoo. «utx io- 
^esrxioosl^y" ooot>jriAjrod oxx^ixxo of foixr -wlTLOole aot> -wititiL 
Sjpilicoa iotoodoci tro -fcoa-ir Ixor* t>o j>ioc 30 » tilioy" xoovod, 

i>ot; tilio oox'da woi*o l^rolcieiri. ja^xmdor l>y t>lxo of 

eucx «bzx|^ol. 3Eioooo S-fc. Oa.t>lxoriTao’s xvliool aod Iiox* 

I>«i,t>X'ori.etf5e> of t>lxo»o "wlio uao i>lxo -wlxool fox* ai>irxoiTx^, 
x*oj>o a;p>ixxxi.ora* etxxd «j3inLst;e»x's . Slxo ia £tlso t>lxo j3a.t>x*orxosa 
of OlTLX*i»tiio.xx i>lxilosoi->lxox*a . 

mioxx^lx tilxo oxxlti xv'ctst ixxtrrod liood l»t>o iotKO JF!2rk.j^la.xxd 

in t>l3.o t*"wolft>lx or tilxirtioozxtvlnL oon.t>nx*y* it> ia tilxonjarlxfc 

l>y tilxo Oraaodors in ct slxorti -fcixno it> t>ooa.mo widoly* 

}poozxl«ur. On iSfc. 3 Kla.t.liax-ino’a e»vo, Sfr^rjpo x*oooi*d», 

rX'lxo 24 :t>lx <JI^©C 5 >, ... &,t> &±'x of t>lic5 oloolc a.tJ ni|^lit> 
St>. IKlaitilicfcarino 'wonti o,l>oxit> tfio ti^tlit/lomontia of St>. 
3E*«fcnl’« CJlxnrolx «fcoooxni>a,nie>d x>irit>fx fino ain^inj^ szxxd 
iSX‘oart> lijp^]rxt>a ; tilxis 'Wtbus St>- Is!lat>fiax*ino’» ]proc 3 oaaioxz . ” 

St>- >CntilbLa,rino -w'^xs oajxociaJ-ly tifxo X3a.t>z*onoaa of 
sf>inst>ox*a, Ixozioo fclxo j>x*ovox*l>ia,l oxj^roasion of GoiJ^i^r- 
^tCr. C 7 € 3 ttlhc^iri/rve t>o oxcjxrosa t>lxo at>a.'t>o of £zn ‘ old zneuid.* 
1-fc ■%>veb& onst>omax*y fox- yotxn^ -viroxnon t/O gfiffclxoi- ti0^ot»lxoi* 
fox- xxxox-r-yxnetlcixx^ on tixia dcty, eixo aj>ooi£K.l fojrrn of 
orx'bortis^lnxxzon'b Ixoing div-ino.t;ion of -fclxoix* fntxxro »t>o.t>o 
in re^etrd tio 'W'odloolc. THia onst/oxn -woa Ictxoxvn aa 

* JKla.t^«fcX-*nin|g-* Oixo ofxo.x’xn oonsistvod ixi a, nnml>e»x- of 
yonnj^ "woxnon, xxot. oxcoooding: so von nor loss t^lxaxx 
-fclxroo^ cbssoxxxl>lin|^ in » rooxn at> olovon o’oloolc af- Txi^^lxt>. 
A sf>ri^ of mj^x-elo xvlxiolx Ixad Ixooxx Ixoxxxo in t>lxo l>osoxn 
all da;>r xvas ^wrajxood in j>ap>€>r, axxd t-lxorx oaolit iR:ix-l 

nin© Ixairs nt-om Ixor lx ©ad, t>lxo jparixxia^s of -fcoo 
and fijn4t<or xxails, xvitili xny-x-rlx and franlcinoons© on a 
Ixraasrior of clxarcoal. Tlxo xnyr<>lo -was fnxxxig:at>od ovor 
t^lxo olxarooal axxd tilxon jxlacod nxxdor t-lxo Ixoad of t>lxo 
inc^xxiror as slxo -wont; tiO food on tvlxo oloolc st>rilcin|^ 
'fc'wolvo. g^lxo droainod of ixor fvii>nro Ixnslxaxxd, Xxx 
Xraland -woxnoxx xxsod to fasti all tilxo yoar ronnd on 
Wrodxxosday and Satinrday and on St>, K.atitxarirxo’^s day, 
TTlxls ^nti t.lx©xxx. gfood Ixnslxands or, if tilxoy -wore xxxax-riod, 
a Tt>©t>ti©r ono. 

XTor tilxo snrvival of till© oxistom of ‘ Oattomin^ * 
axnoxx^ olxildron in tilx© ^Midlands, 4»ee xxndor St>- Olomoxxti 
(JNj'ov. 23 >. At^ 'Woroosfox* Oaflxodral t-lxo clxaj:>tor jxro- 
narod a x-ioix t>o-wl of -win© axxd sp>io©s* oallod tJx© 

* Oat>lx©3Pn Ixowl,* for t>lxo ixxlxalxit.ant.s of t>lx© oollo^© and 
I>x-©oiTXOtiS, Ati JPofiorlxoroii^^Ix t/lx© tiall©sl> of t;lx© fomal© 
olxildron in t;lx© -workJxotxs© -was s©l©ot>©d as on©©n and 
.adom©d -wifclx orown axxd soofxtr©, Tlx©n all t>lx© olxil- 
dr©n, drossod in -wlxit>© wit>ix scarl©t> rilxtxoxxs, -w©nt> in 
j>roe©ssion aronnd t»lx© oit>y» st^o^xiping a<> t-lx© jxrirxoix>al 
r©sid©xxo©s and r©oit>ixx^ v©rs©s in Ixononr of St>. 
XCatilx ai-in© - 

Bt>. XCatilxarin© -was sjxocially ixononrod l>y t.lx© laoo> 
xnalcora in Ifl^ortJxaxnjxtonslxir© axxd 33 ©df or dslxiro, Xn 
ESnoldxxi^lxamslxir© on * Oat;t;©m 3 L>ay,* t;lx© lao©-xnak©rs 

lx©ld xn©rx-ymalcirx|a:s, at> wixiolx oalcos oalXod ‘ wif^s * 

a Iclnd of li|glxt> ginj^o rJ^ raad -witrlx oxxrl©d ©dsos axxd 

al© -w©r© ooxxsxixnod. Tlx© x-oi>©-xxxafe^©rs of l^ool-wiolx 
^Arsoorxal Ixad a jxyocossioxx v©x-y sixxxilar tio tilxat> of tilx© 
sxnililxs on S-fc. Oloxnoxxti’s trwo days fxrovioxxsly, in wliicslx 
a fcamal© r©y«r©s©rxti©d * XX©r !B«IaJ ©stiy , * dr©ss©d in -wlxit^, 
“w-itilx so©j>li.r© axxd oro-wxx. axxd. X%»oman l>axxn©r, *X*lx© 
oarx>©n>t>©rs of 01xat>t©ris in Oanxlxridgroslxir© lx©ld a f ©asti 
on St i. K.at.lxarin©*s day, wlxil© t>lxe oaxrt^Qirs of tilx© Xsl© 
of Tlxanof xxsod to .jD>lao© a sxxxall ^jg^jur© oxx. a 'wlx©©! on 
t>li© froxxt> of t>l3L©ir oart^ slxods dn t^lxis d45iy. 

Tlx© izn£>oirt«m©© of ^ nmt>s, and^mor© 
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aj^pxlos, as axrtiiolos of diofe in ©fl|pS^ days nxay lx© 
^axxjgod fravn trlxoir iz^ tsSkus Sfturvivals of fix© 

otxstxnxxs of XXallo-wnxajs, .'.Otcsmanf* and Sf. 3 ^at>lxarin©» 
and also ixx ©©r-kain xnxxniofnal. otxSfonxs. A. f©atvuLx^ of 
fix© ^ X^awless IrXonr ^ af 3 ECidd©mxinst>©r <ssaOcaf . 1 > wma 
fix© slxo-werixx^ of a:px>l©s oxx fix© l>a 41 iff from ©aolx Ixons© 
la© vlsifod. A^ IC 4 '©w©asfl©-xxnd©r-<ll<yxn© fix© ©leofion of 
IMI^ayor on fix© Tnosday affer ISbficIaaalxnas 31 >ay <laf©r 
xnov©d fo fix© Tnosday aff©r 3 &^ov. 0> '%fvek.m aoooxnjpaniod 
lay fix© oxxsfoxxx of * ©lonfing: oxxf,* xvlxon laoys. visifed 
fix© frad©sjp©oxal© ixx fix© ©xs:jp©ofafioxx of xr©o©iviiqt^ xrafs 
and ai>i>l©s, for wlxidlx flx©y s©raml>l©d. Tlx© a^p]pl©s 
ooll©of©d af * soxxlixxj^ * on 3 !^ov- 1 or INTov. 2 wrewr© xxs©d 
in varioxxs forxxxs of divinafioxx and for gramas . 'TIxoy 
-wor© also roqxxijrod for fix© xnaldni^ of * lamVx’s-'Wool,’ a 
Ixo’wl of Ixof sfxiood al© and roasf©d ax>xal©8. Tlx© oxxsfoxxx 
of Ixaxxi^n^ a]|>]xl©s on sfrinio^s or i>laoixx|^ ftxoxxx in Ixowls 

of -waf ©r axxd oafolxixxg: flx©xn -wiflx fix© t>©©flx lt>ol>l>in|5 

^a jB^-anx© jxlayod on all flx©so f©sfival days xvas 

r©si>oxxsil>l© for fix© narxx© T 3 ol> -A.jx3f>lo ^ay dr 3Bifo 
-A.i>x^l© X>ay a]p}xli©d in BfaSordeAxir© fo Bf. Olsxxxozxf 
II>ay, Boxrx©fim©s fJx©y "w©r© roasf©d on a sfrixx^jL l»©for© 
fix© fir©, sfxxclt flxioldy over -wiflx olovos and alloWod to 
fall ixxfo a v<«as©l l>on©aflx, -wlxil© s©f v©rs©s in IxoraOvir of 
“ Oaff’n and 01©xn©nf ** -w©r© sxxxxi;^. AxxofHor xrx^oflxoci 
of |r>r©j.>aratxorx -was fo xxs© oafs insfoad of <3lov©s,.aftor- 
-vtrards sjxiffiniac fix© afx^l©s oxx a -wood©xx slcow'oi* axi<l 
drodg^ixxc? flioxxx ov©r xviflx fioixr. 

Mrov©m1>er 30- 

Bf. u^^jxdro-w, flxo .Aj>osfl© xrxartyrod ^.xx. ttO stt- 
Tafras ixx J^Vcliai^». oxx a cross in fix© forxn lc.Tiowrx aik 
docxxssaf©, >C, "wliiolx Ixoxxc© Ixocaxxx© Ixis t^mlxlor**. 

3 R.©lios of fix© saixxf -wot*© Ixroxx^iflxf fo Bcoflaxxd in 3 <i!> 
and sfxot -wlxor© Bf. Axxdr©-ws xx<i\v 

stands. Tlx© saixxf lx©oaxrxo flxo }.>afroxx of Beotian*! 
and of fl»© KLxxigflxfs of flxo Ooldorx I?*!©©©©, as woll 
fifxxiar saixxf of Xt^txjssia. 

Tlio clos© rolafioxx of Bf. -A.xxdx'Ow’s I>xxy t**> tljo 
l>©^ixxixin^ of ^dvoxif , a' jporioci in fix© C?ljxxrolx of fat^t 
and solonxn olxsoirvarxo©, xxxarlxs if «xs a fixxxo a|:>i>rox>xx»xl <* 
for divinafioxx. IMtarfixx I^xxflior rofox-s fo fix© oix.'st.*>m 
in Ixis ooxxxxfry of yoxxxij^ xxxaidoxxs sfrix>'di^^^ f Ixoxxxsol 
nalc€>d and rocifing a jxi-ay©r ad<lr©ss©d fo Bf . A.xidr*‘vv 
ixx ordor fo loam -wlxaf Icixxxl of Ixxxslxands flxoy sJxould 
Ixav©, and froxxx oflx©r r©f©r©nc©s fix© oxxsfoxxx 
fo ixav© l>©©n -wid©sj>xx2»ad- Tlx© injxxxxofion of xni*Jity 
as iparf of flio rifxxal jxoinfs fo an ©ariy sfrafxxrxi i>f 
l>©liof, as if is cxff©n an ossoxxfial ©l©nx©ixf in 
rifos of a v©ry jxrimifiv© olxaraofor. 

Xf is r©oord©d flxaf sixxj^od slx©oj>*s Ixoads xxsod to I>o 
Ixom© in jxroo©ssion txofor© Besofs in X^oxxdon on St. 

Androxv’s 30 ay a, oxxsfoxxx -wliioli xxxay 1 >© oofxxx*><*t.*3i*i 

-wiflx fix© IVfax-f inxxxas saoritlo© and siaxxgjlxfor of cattle 
and slx©©j>. 3 Cn fix© ** Bfafisfioal ^oooxxxxf of Booflat>cl,’* 
if is sfafod flxaf oifiasozxs of lEildirxlxxxr^lx xxs©d fo i-43»oit 
fo I>xx.ddin^sfon, notnr flxaf oify, fo f©asf on siTif?e*i 
slxoojx’s Ixoads, -wlxiolx xvor© flxxxs disnosod of aff<’>r tiie 
slx©©]p froxxx fix© n©i^lxl>oxxrixij[^ Ixills Ixad l>©©n slaxxjglxl-tsroti 
and fix© oaroasos s©nf fo xnarlcaf. Tlxotxgflx a Hiinimer 
oxxsfoxxx vrifixonf r©f©r©nc© fo IMLaxrfixxxtxxas, flxaf foa-sf 
xnay jpossilxly Ixav© l>©©n fix© oxri|;?in of fix© 3praofci<i<^. 

.^Iflxoxx^lx Sf- XCaflxarlrx© as fix© f»afron of si>irmers 
-was lioixonrod l>y fix© laoO'-xxxaJcoors of i^oxrflxampi'Y^" 
slxir©, flx©y s{>©oially r©>|^ard©d Bf- Axx.dr©w an^l cole- 
l>raf©d liim in a fosfxf^al fo wHiolx. fix© niam© * Tan^ii't^’ve 
or * Tandor * vtras ^iv©n. TJa© oorxnoTcion Ixa^ l>een 
oonjoofxxrod fo 1>© dn© fo fH© forms assxxmod l>y t-J-n-eans 
ixx fix© msJicixx^ of jxillow-lao©- Tlxd day was i^xvotx «p 
fo drinJring: axxd ataat©rryxrxittlcix^Xjg» and "fex fix© stdioo:^ 

^ l>arx*in^ onf * tax© xacMSfar, . frx t^x© ©vsnioc- 
oaradad in woxnesx*© cxloflMat aind tIiIx© woman m 
of nptan. Visifs war© from, © a ffc age© fo oottsg© ^ 

drmiK '* ©Idem wfaj©,* axxd xnxxatxxafl&mig iteiitowed. 







•SlMM::teft^c». atn<l"'"A>c.a^4eixi»4es. 

X^O^BTlbo^. 

IRsO^taS: So«&^«3r^ ]fc^o?«r- IS.- — "W. J. Smitlx, A. A- 0«<&, 
«trk<3. J"* Yo-mafcg: ; TTJhio Yxiode of fox'rrxcLtvioxx of ij^^'ouxn.a.xuEx 
Ibcutxclei. <X> *!ria.o xxxooJnjaurxieurxx of t>wljtxo.irx^ irx t.lrxo body- 
oor^i^ocl oxfbfo Icxt/tyico. A ciifaooeusxoxx of cxtomuio xrxovo- 
scxxocxtMS "vv-lniolii ocxn. oooux-, uociox* t>l>o ixxflocnxoo of 
t>x*a;oeaen.t> sfi.c»a«3r'ln€? st-roaai, ixx ex »ir^lo ex>y»t«xl i>o»soeu3irt^ 

A 1>o<fy-ooxiL'fctr€xi ctobio (2) Tbo ovidorxoo t>bebt> 

-fclxo bauods aux*o ■fe-vtrirxs. Tbo oiTi<e9XAt>«tt>ioo. of t^lxo«»e» Istnrxollao 
-w-it/li jr«MSi30ot> tio -fclrxo rrxja^-t-jriac. is clot-oirTxxiTiieci c^'0£kTxfii>ct.- 
t>ivoly by *xxo«wrxs of otob-fij^ojL’os. (3> TTbo irxo'voxxa.orxt; 
fjror-o -wv-bicb t>bo f.vM’irxirxixii;^ r-osolfs . A sfody of t.bo 
obonior»:»oo^ 'W'bieb *xcooTinn>etny t>be oirossin^ of orxo 
bArid by jBMntot>bo3r sbo-ws ii.bsxt} fbo :*xxovorr»orxt; is of t;bo 

. ixidioex-fcoci a-s most-, likoiy irx < 1 )- C- 1='. Slsxn : Ajo. 

io'V'ost-igfafcioo. of soxne barxdocl st.i-ucstroros in. xrxofcal. 
Wi-th aix af.>j>€»i‘idix by O. I. Xaylo**. 0**ys-fcals sbo-w^iixj^ 
a baociod stanxoti-vuTo similar tio fwiixs of tl»o »f>ixx€»l tvyoo 
-woro fouxand i»i altxmio.ivam axxd silvor. mio oryst>alXo- 

j>^jrai->bio rolatiionsbijx bas boon sfcixdiod. F. M- Rolt 

aixd H. Barrel! z Tlia dilforoxioo boi^wooix flio xooobaxxioal { 
and ojxtioal lorx^:t^h« of a st-ool oxxd-^aoj^o. A sot- of 

l^loolc ^aviptos is ox>t>ioally xxioasorod by an intvorforonoo 
T*»4^f.bod. JEiy comx>aLrin ^5 fbo sum of fbo oi>t.ioal lon^^ixs 
wit-li Irlio oj|:>tiical loix^tb of a vtrr-xnxf? oombiixat-ion of -fcbo 
saxxxo t-bo avoi'a^o tlifforonoo l>ot.'vv' 0 €stx xinioolaaixi- 

o*.xl aTi<l ojjfioal loi»#a:fb of a jufangco ixxay bo dorivod. Xt- 
inay be» <?aloolatiod for* all w-a-vo-lon^trlis j^i’oator fluan 
O*o/>A4- by tr-bo formxila (AT — O) — j^X -f t' 'wbox'o jrx ^-0*27, 
f' O-OOSxx* aaxd X is ix» microxis- l^'or- of -wa-v-o- 

0-«2a<.^ (AT - O) is Ci-SxlO-® ixioli. T>. A. 

Jaclcson : Xfyfxorfino st-j-not-ixi-o in tbo aro sfXMi't/mm 

<'*f cTa'sinm axxd nxioloax* i-ot-ation . *11, ''bo most satis- 

faxc'tory -xixotbod of oatoitation is by oxtomal olocrt-rodos, 
iism^ a -v-ory liipcb-froc^noxxoy al-tortiatin^ otxrroxxt, on 
41 t iibo flllocl -w-itlx bolinxn at- aboxit 32 xxxxxx, jxrossxxro 
<*c>t I tain ini;^ a small c^inant-ity of c?tosixnxx- binos l>olo»x|; 5 - 
in^ to j>T‘in<*.ii->al soriow ar€^ vory oloso donblots -witb 
ia'arly csonst-axit frocinor^oy diffoj*ono€>s ^ tboir ox'i^iix 
<*»»n 1*0 oacyalaiTtt^d by a-ssnxnixxf^ a xvnoloax* sjxiix of ono- j 

liaif cjxxaintmxx. A. l='’oxwler axicl B- W. M. Sel'wyn z 

l-*'L4i*t-l4«'»r inx^ost-i^atbioxxs of tlxo sj>ootmxn of sixx^ly 

i<»iifsod oax-boxx XI). O. W. Ricbardson and B, C. 

CHallclin : Tbo soft IX! -x*ay lovols of iron, oobalt, nicslcol, 
*ttnJ oojxfxor. A.11 tbo ' -woU-ostablisbo*! soft IX -ray 
II iflc^otions for iron abo-vo -fS volts, as woll as t-wo bolo-w, 
l»ti^v'e boon ac^oountod for. A. sixxxilar sobomo a{>^lios 
abont ocxxxally -v«roll to oobalt axxd xxiobol, axxd Y»<»««lbly, 

but not so vp-oll, to o<^>j»or. 3HL. Jeffreys : Oxx aorofoils 

of .sjTxax:!! tbloknoss. jlKxclstin^ xnotlxods of dotorxnixxixx §5 
tlio fio-wr aronnd an aorofoil "of xxxdxxitosixnal tbiols^noss 
aixd tbo foroos oxx snob an aorofoil bavo booxx oxctexxdod 
to covor tbo ^oxxoral oaao -vsrboro tbo tbiolcnoss and 
<*ambor aro botb sxnall bnt noitbor of tboxn nei^li^^blo. 

1- Xaylor and C. B. Sbariman. : A moobanioal 
niotbod for solvixx^ i:>robloms of fi.o-v«r in ooxnnx-ossiblo 
xlnids.^ An analogy batisrooxx tbo irrotational fio-w irx 
t vvo dixxxoxxsiona oX a £lnid of variablo density and tbo 
flow of olootrioity in a oondxxotins sboot of variablo 
trnolcxxoss is dovolo:i>od. A sbaXlow tanlc ’writb a 
'*^*^*^*3a of nojradOSLrx w^aar txolda a sballow layor of oo|p|c»or 
‘^oil>bato solnt>ion sorvinir «m» a oondnotirue eboot. Any 
^'ivon distribnticin. of^ tJbtolcxiCNBs oonld bo obtainod by 
<*ottxnjo? tbo -wa^ic bo-^toacn. AnnlylnjQr tbo tnotbod to tbo 
tiow of air i»a«ta« tbKralajroylindtoi^* it aj&x>^Ar«i tbat wbem 
t Ut? ^xoedof tbo oylin^ior is.aatbncb aoXxalf tbatof jponxad* 
t.i»o flow S. 

xosx r A j^ymmotcfoal toroatn^ont of tbo wavo oqL'M^tion- 
iiac s bnoaar -wa-vo otatxatiogx^ jranargoonts Okno ofxooial 
^ *»a.tKriooo.- ; Ktucab tbo tenoral tboory is 

'taixxod moobO' sbeofpd^ arwA i^p^xnanMum»aliy- by 'cncniailoy- 

No.' 


in^ oxxly ooxxxxnntativo and. otbor i^onoral jprojpoxrtios 
C 3 rff a ‘ j;M&rx>ondionlar * sot. An ajpj>aroi:xtly rnoro nxnda- 
znontal xvay of roaoblcxj^ tbo xyavo oqi^nation is to tabo 
tbo obsoxrvod invarianoo of f>rox>or-txxass of oleiotron. 
Xbis now wavo ocj| 0 ,ation oorrosnonds to tw-o olootrons 

wftb c»j>j>osito sp>in. X. H- rXaveloclic s Tbo wavo 

jxattoxm of a doxxblot in a stx-oaxn. A. X* Briee s A 

matbomati€!al disonssion on tbo stmotixro of -wood in 
rOlation to it» olastio pirooortios. Tbo obsorvod olastio 
anisotrojpy of w-ood oaxx bo osciplainod ixx detail by tbo 
faot tbat -wood is bnilt vi^x of loxx^ bollow oylindors, 
of -Virbiob tbo xxxajority aro arrarx^od narallol to tbo 
l^raixi and tbo roxxxaindor aro |a;ronj>od into bxxndlos 
oxctox »din|g r-adially. Tbo axxxxvxal layors ajpi>oar to bavo 
littlo ixxfl 1 X 0 X 100 on tbis olastio axxisotrojxy. T'bo xxoxx- 
olastio slifxjxixi^ at strossos rxxnob low-or tbaxx tboso 
ixsixally assooiatod xvitXx olastio failnrOr obsorvod in 
tosts involving loxx^itxxdinal sboarin^, jxossibly oooxxrs 
botw'ooxx tbio£c:--v(rallod oolls and botw-oon xnodxxllary 
x'ays and adjsoont oolls, and also as ^x*oss slip in tbo 

layox'S of -viroalc sprixxg-wood tissno.- B. J- \nfilliaxns, 

J- Ntxftall, and Ht. S. Barlow^ : Tbo spooial distribtx- 

tioxx of pbotoolootroixs pxodxiood by USI-rays. Tbo 
jxliotoolootron oxnissioxx fronx oxcygon axxd xxitrog^on 
dxxo to absorfitioxi of >C -r«.ys of wavo-longtb 0*J54, 0*61, 
and 0-71 A., x'ospoo ti voly , as obsorvod by tbo Wilson 
oloxid -oxcfiansion rmxtbod, sboxvs : Ci) Sproad or dis- 
porsioix of tbo pbot-oolootroxxs may bo satisfaotorily 
x'oixrosontod by l-lio oos* i9 la-w, and (2) longitxidi-nal 
asyx-nmotiy, if distribtxtion c^orrosponds to an avoraigo 
foi-vi'ard xxxomotxtxxxxi of x->^^<*toolootrons, abovit ^-O i-ior 

oont jufrxiatox* tlian tliat of axx absorbod oxiaxxtnm. 

b. W. Nordbeim : Tbo o:ffocit of tbo ima^^o xoroo on tbo 
omission and rofloction of olootrons by xxxotals. Xxx 
tborxxiioxxic? oxnissiorx tbo avox'ajf^^o x*ofioc?tioxx axnounts 
oxily to a foxv i>or c»-ont- I^'or tlio intonso fiold ximission 
tb*o ixxicx^o fox'co rodxxcsos tlio valxxo of tbo fiold stronj^d^b 
oaJcjxxlatod by X'‘o-vi.''lor axxd INox-clboinx by a faofcor abont 

O-t*. W. Cr. ICannuluilc axxd X. K. baby ; Tbo tboxmal 

and oXootrioal oond notivity of o.o|>i>or orystale at 
v-arioixs temporal x ires- T’liormal oondixctivity of 

c-ojijior is oal. oxxrx. soo. doijr. stt 10-4*^ O., 1 *OS4 

at -73-7' O., and 1-131 at - 174-8« O. At 10-4** O- 
it is aboixt 4 |>or oont f^roatox* tlian tbat of polycr^j^stal 
oop 4 >or, wbilo at tbo lower toxxiporatxxros it is oonsidor- 
ably loss. IWlootrioal ooxidixctivity of sixxi^lo orystal is 

tbo samo as tbat for orxlixxary polyorystal. H. O- H. 

X>raxie : Xiliastio constants of fixsod c,|xxai^s. Oliango 
of "\roxmj^'’s xxxodixlxxs -witb toxxxpox-atxxro. Tbo modixlixs 
inoroasos con tinxxoxisly -witb riso ixx toxnporatxxro bo- 
twooxx — 183*^ axxd 700*^ 0-. sbow'ingr xxo xnixxixmaxn valxxo 
wrbicb w-oxild correwspond to tlxo minixxxixxxx volxx3txxo 
oxrbibitod by fxxsod cqjixartas at — 80"^ C. il^or a «iv«Mti 
incromont of tonxporatnro tlxo ixxcroaso in modxnns is 
xnoxHa rapid at lo-wor tomporatxxros. Hifforirxgf samplos 
of cjxxartsK sbow- sli^lit variations in bobavioxxjr, and 
sorxxi-pox'xxxaxxont cbangos in tbo xxx.odxatlixs ^ at room - 
toxnporatxxro bavo boon obsorvod af tor boatings abovo ^ ** 
400*^ O., dxxo to faot tbat fixsod t^xxartas is xxbt ordinarily^ ■ 
a sinjE^lo pbaso of silica. .a ' 

ITo be c€?^nt€9***^sc^.} 

bixxnean Society, IN'ov- I, V. S. StxsxximerbayeS a, 

ftovisiorx of tbo Axxstralian spocxios of 

Amoni^ tbo xnost ixnportant obaraotors for taaconomlo 
pxxrposos aro tbo arranaomont and nxunboar of ovnlos, 
axxd tbo natxxro of tbo loavos. ilMiodonaBn -dividod. tbo 

g^onxxs into two sub^enora and Ococbwms and 

tbo lattor, containing tbo Axxstralian BgaooaoSv into tbo 
soctiozxs Totcxbo: 0 ^o»x«e» and JS<se«yonea» bnt a aoerlos of 
ovular arraix^pomonts loadinST. insensibly fr oatn 27o^%o- 
^oa^cx to baa boon founebj Tbo ^enus 

actually aeonuB to bo oesaa^bs o d nof a nunxbor 
of parallol ovoXutionary . sorias yarog neteaf n^ f rozn tba 



s^o 


jsrJ^artiJRJSj 




* 'toioixoi^oxiiAl * tK> ifc>l:&.G ^ 

g iMxus seencxs 1x> l>c» eucx suntoiexxtv oi3l^» ^v«rlxi.olx jjEX .A^x3u»tvx‘«blieb 
Cfcs» foujcxd. iF»%ro'u.x*ckl>l'e Goniclit>ijCMEx», jpgronflvioixx^ lackwtirxy 
s^pooies 'W'ocst/exrzx chtpx>e«ur» <h> 1 t>o 

ox*i^r*3cxaJI Ixoam^ of ^ixo i^exxuei irx tJxo ooxxtrjjrxCHn.'fc^ 

B. 8Ax:^m&n.n s lIbCojrptxoloijBrsr of -fclxo oon.t>x*Al oearvoTua 
83rat>orKx in. -t>lxo O-eust^-Kopodab lEHxlxxxoxxck.fa.. *X'la.o*ro euro 
t> 3 rpoa xraf^o -wixiolx filxo X*ulrrkoxxa.f€» atxorvovia a37’atbox7X 
04ebxx fco e|iOOOjrdi3n.:g; ^po f )xo cio|^x*oo e^xxd xxxodo of 

ooxxoozi.t>x*ebtfiG^ of flxo vi»oojr«bl i^cux^lxet. VeuriefctJion io. 
flxo -fcyrpo of oojrv'ooa aya-feoiicx t>cbk:oa plauoo -viritjlxioL focmilies 
cbod. -wi-fclxijnL ^ooox'a., t>ot> vojri«fci:>ioxx -wit^lxiix apooios is 
slil^lxf cfeocl xxofi oxxoo^Tk fo affoot^ iilxo ooxol>inLa.t>ioja. of t>1x.o 
^curx^^liar as a 'wrlxolo. O-x-oxapir:^ l^asocl. on f-ixo noervoxas 
svstvom, oojmpaxroci %)vit>lx ^x-oxapirijpcs leased oxa S 3 rstomai>ic 
olassifioafioax* slao-w^s flaaf anixaifios ax*o la^r xxo zxxoaxxs 

’woll xaxxc3ox*st>oodL. T. I-- Pz-anlcsrdL i Spooifi-oitiy ixx 

£praa;^ipo]r6sp't>ioxi. XTpxvards of i^OOO oacpoxrixxrxoTx-fcs fxavo 
l>oem anado on -fclao faroncis of sovoxx spooiss of foams ixx 
oxTcior* t>o dotjoa-nxino c^^xaanf i-fca-fcivoly filxoiar a"eaot>io n jb o 
IBfiraAri-fcy af. difforonti stva^os in tilxoixr ontoj^ony- mao 
xosxalf'S az*o oacpa^ossocl. as oxaxrvos, iioranrxod flrrx*‘»>iscx*4Jpje«, 
'W'lxiolrx na-fcxxjrally fall info f'wo gTPoxajxs corrospondini^ fo 

f >xo f-wo ^onoz*a axxd 0#ir»«.-xaxxda info -w-lxiolx. 

f Jxoso spooios ’ Ixavo lon^ Ixosarx ^jroxxpod on xmoarpfxo- 
lo^ioal g^oxands. X?:»osponso fo sfixnxxlxxs flxxas affords 
oxrifoz*ia of faxEionoxnio valxxo. 

xerlxiolx 'wfll xandor coxrfcain oondif ions rospond fo a 
sfinxxalias lasfin^ only fw’onfy sooonds, is flxo xxrxosf 
sonsifi'V'o planf fo flxo foroo of j^^ravify Icno-wn. 

Sooiofy of Pxal>lic ^xxalysfs, i^ov. 7. J xxlixxs G-ranf t 

'X'lxo dofozmexinaf ion of szxxall cjxxanfifios of anfixnony in 
flxo foxmrx of sfilxino. -A.n improvod form of apparafxas 
of flxo oXoofrolyfio JMCarslx fypo is d«»soril>od» l>y flxo xaso 
of -w-Ixiolx anfinxony is oom^xlofoly and rapidl>r ronxovod 
frojnex ifs solxafion in 0--5 Ixydroolxlorio aoid» in flxo 

fomx of sfilaino^ l>y nxoaxxs of a s-wiff sfroaxn of lay dro - 
90 XX l>xal>l>los inxpin^ini^ on flxo poinf of an invoirtod 
cono load oaflxodo. Snxall cjxaanfifios of anfinxony <10 
fo 0-001 nx^rn.) Ixavo flxxas boon dofomxanod in alloys, 

ox*os, a*xal>l>or, ofo., in flxo prosonoo of oflxor anofals. 

E- bos^or Sxniflx z Tlxo doforaninaf ion of xansaxxoaxifxablo 
nxaffor in oils and fafs. In anosf moflxods flxo oxefrao- 
fion of xaxxsaponifiablo anaffor is anooxnplofo <80 fo 08 
por oonf >, and Ixydrolysis of dissolvod soap -w-liilo 
-viraslxini^ flxo oflxoroal oacfracf anay rosialf in faffy aoid 
l>oin|^ 'W'oij^lxod 'w^iflx flxo xansaponifxablo xxxaffor. Two 
anoflxods in -w^laiolx flxoso oxMTors aro a'V'oidod aa^ do» 

sordbod- Paxal Amp z Tbo ooaayposif ion of Xrxsb bxaffor. 

Tboro is no anarkod fondonoy for fbo volafilo aoids fo 
bo assooiafod -viriflx oloio groxaps in proforoaxoo fo fbo 
sfoario and jpalxnif io i^roxaps ; fbo aoid ^^oxaps sooxn f o 
bo ixnpaarfially disf xribxaf od a anoaxg fbo difforonf ig’lyoor- 

ados« M, B, JOhunnidifif z Tbo volxaxnoado doformizxafion 

of anoaroxary. Tbo anofbod is basod on fbo amdxa of ion of 
anoamxario obloaddo solxafion by aaxoaaxs of sfaaxnoxas oblorido 
in fbo prosoxxoo of sodixaan farfraf o in an afanospboxro 
of oarbon dioacido. 


Aoadonxy of Scion 00 s, Oof . 1. O. di^gfourdan x Tbo 00 - 

oxrdiaxafos of fbo Obsorxrafcnry of fbo mo - do Paradis. 

-X>odxaoc»d froxax dafa dba axofos by X>oIaxnbro. Cr. Cbarpy 

and P. Ping am>l % ,s Tbo oondafioxxs of fomxaflocn. of 
coanonfifo. Tba oarbtarafaon of solid iron by 
pofassixaaax oyaaxxdo car by bydrooarbozas fonds fo foam 

donxonfifo, af loaa f f or foinxpoirafxaros xap fo lOOO** O. 

Oooripos Olaxado z Tbo produofion of powor by sfoana 

passing bo f w^oon f*wo xaxassos of xaafear. Sorgo J3^om— 

sfoin 5 Tbo growf b of polynomials. *C- Hnguonard, 

Mx^nan, and A. Salnfo^bagnS z An oacporianonfal 
dofarbadHda^|iiip<b of fbo x’dtar of mtn a and "df ,a 

babed in fti g ^fe rfc » bdon and Sugdno Slb>cl» ^ Tbo spacrlc 


spoofra of solontxam and^foUarbd^ - Tbo nso of fbo 
osoillaf ixxg oloof roddloas dfoobbrs^ a^paarafos oloarly fbo 
sparb linos of fbo iSbrsf ordoor of erulpbxxjr and soleninfa 
from fboso of bigbor ord^r. Tbo sazno nxiefbod bas also 

boon applio d fo follxxrixxxn. Andrd Job and JToan 

Ronxrillois : Tbo proparafion of ‘a fxxngsfon oarbonyl 
fbrongb fbo informodiary of an organo-jna^gnosixnrn 
oompoxnxd. Oarbon xnonoacido is absorbod'by a xniac> 
fnro of fmxgsfon boscaoblorido and pbonyl imagnosinnx 
bronxido. Oaeysfals of fxxngsfon oarbonyl, of ibo oonx- 
posifion 'W'<00>*, oan bo isolafod from fbo prodxxofs of 

fbo roaofion. Bffllo. b. Ranxy z Tbo in£lxx.onoo of fbo 

forfilisod o vxx lo on fbo fissxxos of fbo farutif. A- 

Ouiebard = Tbo origin, diroefion, and forsion of fbo 
invojnso fxbro -- vascxxla.r bxxndlos of 

Rodolplxo l>osff.l z Tbo roprodxxof ivo organs of 

proZi^ora- A- Oxxillaxxnxin z T71xo sforago of 

soods in a znodxxxxn doprivod of oxeygon as a nxoans 
of prolonging fboir goraxinafin^^ faoxxlfy. If bas booxx 
provod in a provioxxs oojnrxxnxtxxioaf ion fbaf soods bo 2 :>f 
in a good vaoxxxxxn rofain fboir gorminafixxg\ po-wex* 
loxxgor fban -wbon oxeposod fo fbo air- If is noxpd sbowxx 
fbaf an afxxxosxxboro froo from oxeygon bas a aim i1 ax' 

offoof in proloxxging fbo vifality of soods. 'W'dnWclxoxx- 

dorfl and Cb. ICilian r Obsoxrv^af iorxs on flxo ^nxofa- 
bolisxn of Zy's^aZ-xrxa -fxaZjgrar-xs - Tbo cxxltxxros csoxxfalix 
axxxxxxonia, amino -acids, xxrc»a, and croaf ixxixxo, bxxf xxoif box* 
indol, aldobydos, nor acofono. Ixx fbo px-osoxxoo of 
carbobydx'afos. acids <oxcalxc. lacfic, cifric, xnaiic> ar© 
fox*xxrxod- — — J- Bordas axxd P. M. Jf oosso s Tbo rodixciog 
aofion oxcorcisod by fxxngi of fbo goxxora JP’x.^aar-x-axxx axxcl 
parasifos of fbo wood vossols. 


I..*s3sn.2srcxa AX> . 

A-cadomy ot Sciences. d? ODnrt.^€€i^ ISTos. SC- 
SI- P- l.oe'winson-l-essing 3 Wlxaf is dxxxxifo ? Two 

dxxnifo mxxsf bo disfixxgxxisbcxl z dxxnit-.ow, 
sfriofly spoalcing, ■w'bicb aro olixrinos, or olivirio- 
sorponfinos ■W'iflx ebromifo ; and onsfafifio <lixxxifo«, 
in 'wbicb fboro is moro fban 3 axxd np fo 2S ix©r 

conf of onsfafifo. O. Veresebagin : Px'oliirxixiary' 

considoraf ion on fbo origin of fbo Hailcal faxxixa. 
XLJp fo li>Si> fboro xi^oro rooordod froxxx T ^alg o l^ailcsl 
VSS spocios of planfs and axximals, bxxf roconf oxcx>o<Ji 
f ions of fbo A^cadomy addod moro fban OOO f on ixm, 
inclxxdixxg nxoro fban 300 bolonging fo nowr spoc-ioK, 
gonora, and ovon fanxilios. doolo^ncal ov-idono© 
fonds fo sbo-vv^ fbaf fbo groafosf dopfbs of flxo laice 
dov'olopod probably only in fbo Qxxafomary period, 
and fbis is oorroborafod by fbo faof fbaf all cio©l>- 
XTeafor aninxals of flxo lako aro olosoly alliod fo fbone 
living xxoaror fbo sxx.xf’aco axxd aro lifflo spociali»e*c! . 
Paxxxxisfio oloxnonfs in fbo lalco aro as follo-ws z wide!fl.v 
disf ribxxfod Siborian foxms-s anoionf f rosb --waf or for^s 
dafixxg bade probably fo fbo Toirfiary poriod j xxxarirx© 
foxmris, -wbicb xmxxsf bo rogsrdod as r olios of fbo former 
oonxxoxion xvifb fbo oooan j and forms of xmooxf-sic 

origin- WT. T. Pedorov t An adjxxsfmonf of Olsn’s 

spoefropbofomof or for invosfigafioxxs in pbysiologicisl 

opfios. V. £-melln and G, 2eiss i Tbo coixfrol of 

ixxfoofion in oamols in Unssia. THo 
fxypanosoxxxiasis of oamols is -w-lddy disfribxxfo*^! ixx 
Ifxxssia, and fw-o spocios of fxypanosoxxxos bavo l>oeiS 
xooordod in oonnoxcion -wifb if, namoly, 

!Kobl-ira3eimova axxd T. Xlovsjfsfex. 

3&ayer*s proparafion SOT proved fo bo oflfocfl’V'o 
all spooxos of -frypsnosomos. . jaiood-sixdcing fliea 
< Tcr&c3»na9, Oi^^trysexps, and aaro considsrcKX 

as xxxoobeMxioal oarriors of fbo ferypewtxosoxxxoa-*— 

M. SaratMTonnlieov s A i^ynopds of 3Btnsdan sq|mrrei^> 
Tboro aro fan snbspocios of 

Lb^yoedos^ of Om. l in fbo 


faxottcxa, 
fbom I 


gxvsaa.- 


and fSad diatrdwfioxxs of sU of 
- <3ont?ril>«f»<»» 



»3]. 




jv'-dt ir* d^:Rig? 


t;i!» jpcMo^^cUL’ts&EXtt iisx Jblw "lgyi:xi-fce 3^»eb e«»a.l < J3:4>mPr4^^ 

XliS^p-ertSsliilk^ OBCiiStioXoerlo^l «rt?UL<3t3r of 
%LmA3P» -«fcaa.€i fvlao ox»i<S«»nnc]iis of nxoaxXtu^^ — NT- ICias- 

tMrasov e 02^r<»VM,csi^»<4^ ^»9«£&r’«sra>«om» Aiqkx. o<b «(3p. X3 l.^ «k 

foa^l ,Ajro»fci<i X^«eFF»iidt<>i;>1b4wc»X3i. frozo. €lzo Oliia^ooooo X>c»d» 


of Ooi3.-fcir«l X^o^oxaarxzixxeLt/ioirz of oirijKinAl doeoxrlip 

f/ioja^ of aJJ. x* 02 >o.t>ocf foi^ail JSToort/zxids loada -fco t^o 
oozzoliaeuToaniKt^f^aafi- «uro all laaaodL ozz v&xry ciou.l>fifol 

"oa ; t>lzo liaa€»ot> cleMSOv^ilaod izi. t>lao oiro»einfi 

im flko irl&x'st/ o.nq-u.09'l>iojn.al>le fossil iKoot^oicl 


oacaacnujplo^ 

oapozr is _ 

Icjn.o'wia* cuo<l also one of i>lzo vory fow izxoorz-fcosf-alalo 
fossils of t>lx<e ox*<le>»r X^opi<loj>'fceira. TTlao i3urst> aut>li.on.t>io 
X- 03 pidloi>t>«r«t axro fouxucC xxo-fc oaz-lisir flian. io “fclao low's** 
Toarf-iaarjr* otr*<i iil*s x*o]px*osoxii>a't;ivo of t>li.s farrxily 
AjaauBLtiicLs^ dosox’ilxscl also l>olo**iSs -fco tvlia'^b ojpool*, 
ait^ixooiaclx •fclxo fajmily' is **zxaz*ix**oxmsl^ xroco^xxlsod as 

OTXO of ijlio xrxostv S]:>ocialisocl onos. A. \^a8ilii«'V' r 

Tlxo acooirao^r of f **lari^vi.lat>ions io tilxo S]:>it>sl>oir^O]nL 

zrxarldiaxx arooasouroiTniOTxtis, 2C. Namo'V's s X^afoxaointao 

fio** of xoiooxrals ir* tilxo ^cJ^sx-xz-oss-ra of t>lio 

voloaoio lava Holds io Aarm orxia. IMri*i.ox*a1osioal 

axial^rsis of voloaoio Ixlaolc soils of Arxxxoxxia- 

Neitbouc-fi^ : Tlxo z*xa'fcoz*ials oollooisod l>y -t-lxo Aslioif^as 
e»ac^>odii:*ioix of f-lxo <!>oo]o|^ioal JMEosouzxx of -fclxo A-O€xdo*ir»y . 
Tixo o3Cj->oditvion to tlxo Aslxotas Idouxxtalns at tlio 
IMoTxi^oliaxiL l>ordor turooiglit Ixaolc Tooro tHan. sovorxty 
sjpocsios of fossil 'p>la*xts, 14 s^fxooios of fossil i*xsoots 

axsd otHor jf^alzooxxtolo^ioal xoatox*ial. A.- Forznosov* i 

*Tlxo dosox-t oloxxxoxxts in. tlxo faxxxxa of fcSoxztlx-Elastoxm 
>‘^nx*c>j>o, UVIaxxy sj>ooios of anixmals Ixoloxx^ixxf^ to tlxo 
AT*al<;>-OasT|>iaxx dosox't fauna aro distx*il»utod ^vostwax*ds 
from tlio Volj^a an<l x'oaolx xxox*tixox*xx Oauoasxxs.. -wlxilo 
xxxany of tlrxoTn oxctoxxrl ovoix fairtlxoir ■w'ostwrards . 
T^xuxxoroxxs oxcaxu-ixlos ax*o j^ivoxx, arxd it is sujg:^ 08 ±>od 
tljat dotailod studios of tlxo faxxna of 3Cox*otlxox*xxxic 
lial>itats ixx £=^outlx-'Wost Irtxxssia vrill inoroaso tlxoix* 
nxirxxlxox*. 


<^<>ULrxiAjl or C?|iW«ttnioc«.l Sooif^tbr : oontbcxinrixia; JEbto«»x-M coxn 

ko Socsi«»t}y* OtiftOlbMaT*. »**>- iUHh20BX-J*8SiJ>-t-3c:- <X.O«»«ioxji ; 




coaxrutxxixIcsAtsocl. t^o 
Oumey axxd 


XsMii«k. Jlf'«t«»ox’Olo>cioffr] 0«»>ck.T'r.m«m-X. Oart«|oi;pao oT SOxliiblta ^liaijaWxr^d **.fc 
Opi4>unlniS XT«a>clc 4 via.Y'X«tT*» O0)o«» JPo<Mnaeb ox» <a%Xiry 

tC>^C«»tfc|m3r wlxti Ru l3iXirocl.uoxoir>' 'XatArt o»i Worh or tito XXoiMMrtoxanib. ]E*pu 


OffioiAl Put>lic:At:ioi:is Reeei'vreci. 

IXXt.lT'XMVS, 

At •‘llM>ivr'tt«% HoMfly X'eiliicw of Xltc-f l^t«<.p:Tk«-*Xic 3Sl«*nk«ikt^ «.t> 

'l'<fr>u«.tif:.k, in uikI »'e>ci«c?<wl «.xxk<3«f tilt«> «.ilT'«eKSfcion or Oi*. «T. M,. 

liiilcJwin. ’v'i i -4- 4 1. (M<fll30uz-»«r : Irl. 3, Or<»o«-> 

Vicstx'M‘i«.ii XSuMlk .CQiax**>iiou .A.K.*40c;i«iXiou. IXojxor'fc nnc3 St-nX^^xnc'nt; or 
Ixx »OXlx l»!a*5. JTx- ;?t21 . 

lt<»<-oarr3» of t-lie CJr«*olo|rkoa.l SkkX-Vk'y- c>r Indlta. Vol, «J1, JP^x-fc a. r»r». *47- 
' 200 -f- rriaJkxkxXtax : Ciov*»x-Trixxx«m:- or Ixxtlin. CJeoXna-l t^otlikin-Xioxi 
ttr:txiolk.> 22. la i*xxx»*^»?*4. ; A». 

I^c'lki nocJox'xxxfi. or IixyIUxti MxxMOVXxn, lO. .A.xx A.oxsotxxxX or r»»« 

l«'<rl 4 k«roi<l«»Ri. Kjy' I'*r*c»r. XXc*xx^ IC^etxloX'. S I *aoIxlxiicl«^ x*^ts:\xlt«^x*«<. X*r>- 

|jla.ric:lk«M3. ^Oa-loxarixa. ; £*o«.xlot 7 ioa.I So.x*v«y or Xtk<liM..) a/* x'x\jf>«»«x. 

AloYxtoir-k4 or t>xx« lnclin.xx IWokVC’irtnx. lxx<l«xc, Vol, 8, 1 W2-*— 1 1 » 28 . X*j^. iAr-f-xcx-l. 

t«i anxiM^i ; l«. Vol. t>, 5^0. X. i*P- aT-*-4 a x*\ix>««j-s ; 3#. OcT. 

(( : .Sfioolo^iOMl Sxarv'k-y' or Zxx<lfa.> 

lx«M 5 r.»i-ci« or t>»« Irx€l{a.xx IM ix«oxxra. Vol. 2t», Jloix^xnliac r t.iMt or T.*ilxsx'»txxx*€s 
kM^ft^rrixiLflr txx lxxdia.n flSooloary <oaxc;lxx<lixi» IxxBootM) XNr!C«iv«*cl in OxxloxxXtA cixxx-ixxfc 
tin* > enjT Aixar. l»i>. atixc, I xnxjpck**. Vol. 30, X*«kT-fc X, Aox-il. JE»o. 14S -f-3 
i;. la rupwe-n ; £>«. Vol. 30, l*Mtx~t. 3, Jvily. **P- 1 47-ai G -+- i>ia.tx>>» 4-T- S.xa 

» ; r^t, < 0 «Lioot;t^ ; JSSoolotjrie«k.l S«x^»y or lxx<li««..> 

c-olotxy or fclxn CSXikXxxtict. 'rix*s .A.xxnxxci.1 Ro]>«.»3rt; or Xlx«>« X>«»j>i*x't.xxx«r»t of 
«'«»lXur-« roir tlxe Ve«ur X 022 T— 8, l*x». 34. Cl.x>xxaoxx : nxo Owwo 2 VK«irtXk« ror felx« 

<JoU,xne«.) &«. 

iirtXisklx HCyooloifton^l tSooiOtiy. 'rn«.xastt43t>ioxx«k. XBditievI ty OMricttonra XX49A. 
‘J:”** Jt*».xn»l>otXo*itx. Vol- XB, S «kxx<l -4. 3Rjp- 14.'>-3ai. <Oaxxxl 0 x'i<lsr *9 2 

AX Xlxe Crxxivwxwity Px 2 ^m.> X*«- 

n«aX>n.x^xxxjftniX oT Soiont>tf>o 9 nod Xx»(Sru«fcr 4 nl X%.««enx*clm. »nxnxxMk.i-y or 
i erf t;.lxo Stx»'^*«»y or OT'«u»t JXx-itnixx and rlx** ]IS.xxs»«>xxxn or 

1 x-iMifcloa .1 rftwr tUo Vaaxc* 104*7. JE*ar*t> «. 3E»i>. iv -i-XXO- 4 - -4 

ttorwioo : m.WT.^tatilonary om©«.> 2 * 9 . nat. 

tlxo Oaxxxlurtdflre JPTxtloMoptxitsal Socintiy. Vol. 24, I»a3rX 4. 

* ^Yi-Boo-f-viti. <Oa«iex 1 »xddrf« : jBt tlxo iJ&l'vox’alty T». Od- not. 

Aanjoeiatloo oT ISjpoolMJl lLdlxraic4aa and InSnvxatloxx SnLuroanx. IXonox-t 
*^®*^iy 5 **S^L 5 **‘ tlx^ iPlf^ Oonlte*fe*»€sa Ixold at isiow Oollc^o, Oxtond, So^x- 
~ ''“B. )njondon.> 0 >». 

^ tlxo lEto 3 ral .Ontxlln Sooloty. Vol. Xtt- Cl!*r-S->* 

^ 5 ^^-TCBta^HydXVacydavooo and or T s 2* s4' re*- 

no *■* - fl o xn nxq gelal XTtiliaation <rf da'x'a Ofteon- 

Yyr ^52pi“***>**-'0’l>on«dafU«, d’anxfoa l>smxn and Xlx*. XZncila Hyaxx, 

J5**- Wo- 3L« t Action or Aloolxolio »ydzo* 

ana r>^ on BSetlx^dlpaiuHWtittHnlxydKOSxyroaa- Sy Dr. Bncplt » 3 r«n 

^Ontoltnx Kod»e.,«s»iaanddix 5 


XS^SXOft on ttxa Admi niatration oT tl*** Xa:et«oirolojgicsal X>anar*txnont or fclxa 
UovajTxxxnaot or tndta In l«a7— 28. JP^p. 14-4-4 i>iata». iSlxnla : Oovnmnxwxxt 
or India Jt*x‘«k«».> V 

JBattxxrxMea X^olytMsXxAxic, Xxn»ilox>, S. W.ll. XXoport or tHe X»r-indnal Cax* 
tlxa Saaafoxi XiMST— 28. Py>. 42. Etxaxxxinatxoxx ]L.iats, Au^uat 1028. X^* 33. 
Cr-«ondon.> 

Soax*d or Kdxxcsatioo. Btooox-t or tlxe OoxxMxxltfAtix^o OonxniittoQ on Goolea 
In Xhatlic JbCl«»m«»nt!ax*y Solxooia. X*l>. xcxei 1322, (X^oodon 4 XX. IML. Stationexry 
<>£nc£a.> X*t. 3d. not. 

f'oaaxc-^r. 

Sxxdan 35oto» anti XIocoxxIm. Vol- lO, X02Y- 1*I>- iv 4-231 4- 28 i>lat>oa. 

<X£:txax4x>nxn.> 30 **-T. ; «W#. 

Px'oooodiTxtTO or tins Anxorlcan Aoacloxny ctT Ax-to and Seionooo. Vol™ «3, 
No. 3 : *me X*ot.T'olo# 2 -y or tlxo Noxrtlk CJonway QxxMlzaniKl<» i*» tlxo VTlxito 
MoxxntaixxH or Noa- Xlaxnxxxlxiro. Xly Marland xlillixx^a. X*i>- 07-137 4- 2 

olato8, X.20 dollars. Vol. 33, No. 4 : Studioo on tlxo X<*axxxxa or XXot Spxrixxna 
XXX tlxo XVoatox*xx XJnvtod Statoo and tlxo JSiolOfcy or TlTlxox*xxxo|plxilonfii Aninxal^ 
Xiy Olxarlon *X*- JSx'txosi. X*I>. 134»-228 4-B jxlatoa. 1.30 dollaC'Ct. <So»ton, 
lXfaMM.> 

Itnlxlxox^ Xtootskxxrolx fnKtitnto or Malaya. X*lanti¥k^ Maxxxxal No. 2 : *X7xo 
JSxxddini^ or XXo'V'oa in Modoz*n P’lantation Pxraotico. Xly H*. lSnxnmo*'«- X*i>_ 
xii 4 - 100 . <K.txala Ijixnxonx*, 1**. M.S.) 2 dollara. 

X*l«Tna Mar-jaxxa Sxxxolixolxowf«lcioK*^ ^ jxoloeorxia X*<>lolcid -AJcadoxxxji XJxnie- 
^tnoaoi. Tom Tx-ao<sl- (Ufiovaroo do Max*io STxrolxxclxo-wolci, Tokxxo 3.> X*I>- xr -4- 
340. (XXxralcowfo ; Uni wox-«yt«txi dac^iollofiHlcioeo ; X*ax'i» : Oti. Uferaxxjicox- > 

XTixltod Statow XXoixax-txrtont of Am*xcxxltxxK'o. CJlxxsnlax: No. 43 i Tlxo 
Ai^ixlloatloxi or Sod ixx xn X''l\»o»ilic«t«4 l>y AixnFxiano in an Attoxrxxxti to ooxitr-ol 
tlto Sxxtsax— Oaxko Motli BorH^x*. By T. Ic. IXolloway, "W. IS. XXaloy axxd JT. "W. 
Int^rnAin. X*P- B. CXVaKlt i rxj^torx, 1>.0. : Go'vox'nmont T'rxntingc C>moe.> G 
oonta. 

IXofxax'tnxont or Oonxxnor-cso z Xltxx'-oaxx or Standax-da. Bxxx-oaxx or Staxxdaxdo 
•Xoxxi:*xxal of lto»oax*43li. Vol- 1, No. 3, So ptexnlxor*. l*p- 2S*7-48G. iWaalxtxxH'- 
toxx. Xx.O. z Govor-nxnoxxt X^x-ixitixxijf C>nlt;o.> 2G oonto. 

Sokontidet Banoxrft of tlxo Ixxatitxxto or X*lxy«ical axxd Olxoxnioal Roooaxxxlx. 
Noa. 1 G 8 - 1 GO : {jlxox* da** XCt'Otoxxj^trt- V*>n Mtxnio ICotatco. Mitt>oilunc$ 1 t 
IXlo iStxaarrxxnoxkootxunx; doo dxinoMtHolxon Axrssxxoixnfttola ** Sonao ** ; HXittol- 
Ixxui? 2 z X>io fizirtii^on Bootandtoilo doa Solcx'otoa doxr ^axxaniaolxen K-rOto 
Bxxro <l>iiro Jaoonioua>. l*p. 4>n-lXG. 2G oon. No. 130 z Oxx tlxo Star-lc. NIToct 

or XX o1 turn. By Voolxida iMlxida axxd €X«XA,li XCaxxiiJlxxxa. X*i>. 1X7-1404- Xxlatoa 

3-.G 4G noil. No. 131 z Ox» tlxo Stax*}c Kft'oet or lw«itlxixxxn. By Yoalxida 

lotxida and Ma**akclxi X»*nlcxx»lxima. Bp- 141-lGO-l- platoa 3-7. 2G aon. No. 
132 z Tlxo C^x-yotal Sti*xictt*x-a of aoxno Etlxomlxio I<*oit*mato»- By l*»axnw Nitta. 
jE=^. lGl-133. 230 aezx. No. 133: Xtolationo Ixofwoon Oa**lxon, jHCydx-ogwn axx«l 

Oxc yfyon Ooxxtoxxtw, in CJotton Oolluloao xxixdox* Tlxox*Tnal OcMxoxnpoattion, and 
ita Wcilffflit TjO«**. By Taleoo Alcalxit*a. X»p. 13G-18<>. 2S aoxx. CTOlcyO : 
1 xvanacni Slxotou. > 

Anrxalon xTaxi do Stoxrr-owacslx t to JT^oidon. l>ool 13, Tw€»od« Stole : A 
CSatalogmo or 1073 Stax's ixx tlxo ISoxio or Nox'tlx X>oc?Sxnation &&* to 30*, 
ot*soi*x»«»cl in tlxtx Voax'S 1023 and lv»27, toisrotlxoir xw'itlx a Uistsixasion oT tlxo* 
lZ>ifl'ox*on<*o«* viritlx tlxo A.O.O. B oLainsdVxx's. By U. XX. XXins. Bp. 43. 
<f.>oidoxx.> 

XToero^dinjrs or tlxo UnlttMi Statos National 'Mxxsonnx. Vol. 74, Art. St 
Bossil Bexotixfints froxn tlxo Bort Unioxx <,X*aloca*-oxio> ot Montana. By Clxarlea 
"W. Oilxnoiro. <No. 27GO.> X*f>. 4 -f- 3 platos. (Waslxixkigrton, 1>,0- : Oovoxm- 

xxxont X'x’lntixkf^ C>flioo.> 

.Jourxxal or tlxo Baonlfcy oT Asfrf«5nltn»^'«*. XXolcHaido Xxnpoxdal Univoaraity, 
Sappoiro. Japan. Vol. 21, X*ax4 r> z SCwoitox' Boitx'af? axur I crXxnwxxxnOxxfdoxx- 
F-axxna Japans. Von Toicixl Uolxida. X*p- 177-2t*T 4- » 4- 3 Taf oln. CToItyo t 
Sdrax-tixron Oo. , 3.ttd.> 

Bxill-otin ox tlxo Axnoxrican Musoixnx or Natnx'al XXistor-y. Vol- 33, Axrt. 2 s 
A SynoTMxfs <xr tlxo Mutlllidax.-* or tlxo Bolxian Oon^o. By J. Oliostox* Bxmdloy 
and J- Bo<|«iaox't. Bp. 33-1222. <Now X’'ox'lc Oity.> 


Oarranoonns, xsrez. 
Bnllotlxx._ No- 31, Octolxox'. 


XXxo C?aml>x'id 0 o Bullotixx. No. < 
Ixxridfco z At tlxo tTnix'oxrsity 

Oalondax* tor 1020 . <l.<oxxdon : Bi 


Bp. 32-4- 3 platoa. COaxn- 


itritislx SXusouxn CNatnral XiLtstory>.> 

Diajry of Sooicit:i^s* 

FJEtlJOA B, No'V'XBisnxn 33. 

or Booxxomxo Bxotxxx-xarrEi <lix Botanioal Xa>otnr« Tlxaatm,, xn* 

Xxnperial Oolloi!^ or Soloncso axxd Toclxnolony>, at 2 .SOl-* — X t. TBL, Stoxxtftitson r 
Tlxo Xtolatiou or XBnvlxn,>nxnontal Oondtnons to Anscx^lar Xxoaf Spo^ - 

XXiaoaao or Oottoxx- Ur. W- H*. IXo^wloy = Tlxo XSrfoot oT Knv-lxronBtinnt^kX 

Bactors on X>is«kasos uxxdor Glass. T. Small ; Toxnporatnro and BltunSditsr- 

in Xtolation to C72cx<*o«jxor4M*a./^lx*««m.. 

Ana’roxMxxoax. Booxxnr'kr or Onssar Bnx^raur asm ^XwBtAStn rAnmnal XMCa^tiCnia^ 
Gn Anatomy X>opajrtmant» XSllne's OoliagoiC 3>li MtcxHtaeaw c 

Oxmpmto Alxaeneo oT Oorpxxs Oalloauxn in jaCnmnn Marain Bzvrf. J*. 

Batton t Tlxo Mckchanlsm inrolred in tlxo Todnxiano erf Bird U ttoxraxixoos. 

Z>r. A. B. Applotcxu ; An Bscaxnplo oT lAxa K. Gewlocx-noato-lKnaRaraUa- 

<Oira1»or>., — O. B. G. mTalcoloy t A Note on tlxa Arohl^ecimra oftaxe Xiinnx.^ 

— — l>r, B. J. Gladstone t Tlxe Orlcdn oiT ttxe Vena AJ^ 0 oa Sftddor.- — X> r. V . B, 

Nns^a : Tlxe FXxnotion oT tlxe Oartilaepe or Santorini- X>r. Sf\.. W. R. 

BraxsnXxell : XXiatolosy or tlxe Ooxsada or an SXeraoiB^dxrodXtae Z*lflE.— — Br.. 
B. BL. Blair : Nxvte on SutMonaacniacy XdrnxpXx Glanda. 

BovAt. Sooxnrr or Xtf«xvo*mB XTBaeaao tax CadUtmax Beetion>, at 
NxatritionaX. Annonia in Znftxsaegr—— BoOte 


liio. aoaa, 


jP5er>m»<vxx. Soozitmr C 

. , TTxe Pbyaioal XntearicnvtAbion ^ 


XHxBoleaDHBy Ijita^awe. > 

T«iA^iexdxxZ03B»W3'< 
LntearicnvtAbion of Ware 


07- Boie n o ei , .at'- Ttaanpte sr 

ZCMlxaKxloa,'— '-A. Wositdxoxxee z T^xa 



S32 


Jsr^ ^ ZXMM 




XCflToc-tr oT 13»l>eiriru)>cM»c»<3 ]Mi.j9i^n4»t:ifo 2*'iol<l«4 on X>loloc»i&xrio Z. 4 OA 90 H Assudl 

X^loct^r-io JBx*CMxlu3own Ot^xnploolJ t jIl 3!SI«>w-A..O. :f^t>»ot>ioiixio-ti.ojr . 

€>r l^x*c«on T™ 3 ri>e. K. JEfosrroLtn l?*or, SB- WtUson J JS'«r*>o- 

imAjO^olsio I^VMrrfo Oaci<l«. 1>«monc«'t>X'i3tt>ion t>y H.. , la. JEYam.plxr 3 r off 

Smtalsioxici Mliiowsnfc Oltx*ona«.t:io Et£f«»otrf». 
iwr»*ri-ro'3rTO>r oir Si^BC7m.xoA.x. B^ncxxnibbhs rff^ondoxx ^Wixicionfcsi* SectifonX *.<5 
erXfiC- — C. K. <3. JEOvems 2 £3«!!«ikKXsl»li|rl^ tM a.nc3 t»U«ir 
i:»remt.*orr'jto»rf of- XQL.iecrmxoAx^ <lSrop<jlx-'\V<^»<i«r*i •C5<*»»tiT*e> <Jolntily 

.wJtila 3eff»no1:«owtiOX‘ A.K«>ocsLnt>i on of B!»jtg-lne*.ors> <o,-fc 3Sa*«nol»o«'fc«r'>, nfc T. 

Tt. l3x^olcH 2 J£|oot>xric rTrnotvioo on Xt^Lllw^yn. 

■Wjcot o»r lSc5<jrcr-A»rr> Ixto®* a-Xvo SncBjct- lNr»T'*'TOTJS <a.t< l:^>ya.l ri’^olknitsa-X Ooll«siso« 
OlABKOwX «-*, V-tt— ^IT' ox'ntjlo^ai And z Utirt.tioAnn Wi>irail 33rio!k:*s- 

«roNXo». ljNen7j::’X‘Cyn(07>7 o«r lC^iMKKK£ts» At T. — O- IF*. JMoor« 2 A tinrvoy of 
OAdimitim. ^ 

A »70nBisx'jESR AbbooXwAji'eok or £:M<»xx4XSBn.H <At Kneintit'X'B' Ilf AnolxoistBr'^^ 

At T- X/S. iXt. X^tTOolcs : BSl^^ctWcs 'X'nxction on XtAil’wayjs. 

AMAorjxA'rxojff 3ECxxrsri»r»:KM.rw#* fcJ«ii*nT7mojxs-o 1 >n. a ito « irrst»« »!iw <iXirTrnin#5-- 

XtAin Ai*«a> <»t. C3X»«jm’t>ej' of Ooxnijnp*x*ci»» XXir-*xiinprXiAiTi>, At T.30. JP*. JrX. 

JbX«Mrl<f%n 2 JS«»AJc*infX!S-‘ 

TXt»irAi. Hocnmrv ov* "Mkokiinxc <Ki'»i<l«'nxlt>lofyy S«ofcion), at K. X>r- Xl- 

Psr«^«-WTAl»o*T»i« : InclivxclxtAlf ty Anti Jffii.»id€*mlt2 
'Oxil.-ono UwXVJ^TXMt'TV' Jxr>EXOi-C *St*AK5«'l’X*<'X* ‘ Ox-Xll*- 

y, IVxkX’^litMnSCA S'*. 

fXOTTAx. 1X«W*1'X'»-XT'X-10X!X ox^ CXtxKA'i' ISxxtTAnsr, At 3. i:>x-. W- O- "W" nit talc XT* 2 Nortlx 

Ooxintx-y it'olH MiiaIxt <11 . >. 

iXmrrcAAX i3ootjp:-r’v- C«fc FXxxyal A iitXii*opx»loHrtx;»il 1 xiftti At 

3-S*0. — l>z-. M. C!uIjt*io An<l At f a« AIa>' frlxnitl* ; 'Jfhxx Is«»T*von« 'I'oxrtf^xarMxnx^nt 2 
Itw Xnc2it3onx;«4, Af «A»nT*fm«nt, AZir] fexfji*ei'*wix»tx. 

A/OAT/^-tI X", AEX*. 2i«. 

'OAMJbtxAxno R X*xxix^« »A0X’ixxrjA»^ »*>t5iKTV' (ill iXotAO > Molxool, OaTnlxri<J#<«>, At 

■4.SX>. W<>r*l« xn X*t-t»^¥'OA« ixt, ox- i»x C2oxixJ*i'Xtoii witH, tii«? l^ow ’’I'x^xxx-pAx-Atxxx'Ci 

lt«*Hwvx-xitk tStAtioXi : f^iX' TV'. JB. TXAXxly : Intit Klxxxitoi'y TXatxiat'Ixh. F*. FtLxrlcl 

Axixl C5. "WAAt. 2 A- AIaaa lfix.x>«T*in»x'X»t wKlx Aj>i>1om. J3r. 'I*. Afomn, J. XX. 

Vxxilcox’y, Aiixl XC. O. Sxxiitn 2 (<»> 'flto F*rt*»*sii riiJt of <ix-l« ; <&> <,?x-itloAl 

fAxnjxftX'Atxix-eA ; («> AfxiAel^t f*rotoixx«. I >i-. A. 3. <3xnitlx 2 TrAn«I>cn*t 

I-*xx>l»lx^nxA ; tXi« FlAHt Affallin^jr WtAtixxn, ItA r>«iAi|5'n axx< 1 JEScjtti jxniAXit. Ox-. 

•J- >XAi*lc«sr ; 'I’lx#* Oovoxxt <Jai*<it*»j Mzxrlct^t f*5»iT*VTy. IX- EX. T'xxtiiXc.itxH 2 'J'Xzt-e 

EJlloot xxf ToixxixAX-Atnx'** txxxd X-X»ixnicl»ty oxz e:4|x«xxx' *3»'i-xnixiAti€»n. 

IiMATX'rTT'rxfi to** Ax-rxj A**x«A, At r». IX, 'ritoxic^y : laift* InKtir-Aixciw in AoAtx-AliA. 

iNBTTTxr'rxoiM txK XC i^KtrrATt J A X. XSJjMCi ijstrkxxm <Ixif or'jtitxl. M *xt T. XC. M. 

liittx*!' imti otli»T« : lHHOiXAKion on |■*icitl^x■o HV-slt-'Wt-Ajfxliy . 

XjsrwTXTXJI'lOM OJ< ISl-ROTXXXOAX- X*; Mt tri>4 ICKX-tM (N OX'tll - JUtXB I OX-H Cjoxxtx-A) CAt AX'XXX- 

Rti-OXXK Oollxjjx't^, JS'*»A«*oAHtl«»-ni»on-'I'*yne>, f*t 7- Infox-ixiAl 0»«ex»«»ion on 

A.xitoiiiXxtix' r<«twc»x*’l< V«-*l t£X|-cc-*-XIt_*jjf»i In ‘ ‘ ---» . 

H.r>VAT. ISXJ< - XEtSTT* V xx*-- Al-t.a'M« At •«. — I *»'. 

CCItxJxfcoT- Jj*^otixrf.«> <1 ri.>. 

JtttVAi. ISooxji-rv OR Mm>tc*x>rF; << XI ontology rtxttJtiotO. xit «. l^r-. IS. W. F'IrIx 2 

T>««tr| 'I'r-AotM in l>mxtitit-«. — i^lr- F'l-Axik Ooly«-X ' 2 lx*r*t:*>?>*l Anit-n-R ot tin-* nrttt-tt.lx 

in ICry fcJxrooolxi*» <I*txtix« >IonXt*yI- 


ilntixtj^ ICc|nj{XTtt«^nt^. 

!•'. 2 Uixxlo^jry «xn<3 Ztcz ft ’iji^tTAt ion 


?Co-\'K>lWR.I:X 'JtT. 


OlXl-TAX 


IXt 


ft. Wir WxIliAnx lix-aj^j^r r 


Ittx-v'^t SHorsiKTV' ctR Aw,t« CT>oitxiTvionn nn<l OoloixioM IWl c**-tinK>» At ♦1-30. 

Ool. U. Ij. CJi'OAtliWAit : -^n- Mxirvoy xxiztl ISTixxzii'*^ IX 3 vx»lojxixi«i»» t. 

IX.«»yAi. HtxOitc'rv oxr lirlROTOTXvxe <111 x^rlicin*) SS4^otioji> <OlimcA.l Alt^iot Iti^ ixt. 

Uxii vt^tAity Oo-lleijjft’s HoHpitnl), At a. 

JtoVAi. 1 isrAT’rT'O'rxojc c*»- Ox-ikati' 

OiuxnondR <I1.>- 

IxfwrxTTTTTxox^ ox ICT.K<rr*xroA t- (IVor-tl* liCUIlAnd Clo*»ti-e> C«t Ilxitol 

IVf Mtjrt>I»«>l-€?>, At 7. — Ixxfox-niAl ixinoxiAAion. 

I>r«X'iTO«r »-2 ot- IMLSfi'X’AX.H EHimiliif^lxAxn XjooixI fc*4AXJtiox»> Oxt Kn«'xrj#*AX'K' Olxil>, 

XI i 37X1X1 np;>xAm>, w-t V- 1>- 1*’. OaxtijiVasI 1 : ICl*?<*tx'Ic* F'nx*nAC*« 1 x«-V€?lojpxm*nt»- 

ItovAX.. X-^noTOrjAAXMrxo JrtooxxcTY OR Ein.x'JA'r -Xin.x'TAiN CKoit^ntifio Azitl ir«olixnc5Al 
CIronp>, At .7- — 63. IC. WtxojxiJAi-tl nmi IS. I*. Wxj^^lxtxiiAn : TIxa ICtIV'ot of 
JCn v-lr-oxiTtiont on JPliotoj^x-Aplilc* «*sn«iti vlty . l=*Avt I. — W- K. SKc»iJt>Ar<i 2 
,4ltXxti-fo^E?iEif< And Arxti-iH*»ixAi ti«in|:^ XSil'ACtn. 

IiTfwrTrijTnnsi ox ATTToRTomi.ie JCtwoxn^rxcaa <l.^on<lon OxArlimtAR’ t3«*c'tiorO C«t. 

WAtei7<?Ato FIon«o>, At 7.2/». *=E. IVfXAtl : X»«ti*ol-Alrtxit*-ic fx-AtXAjniAMxon. 

■HncBxxxxcmx 3WB:TAii.r.xj*M.noAJi. AHwooiAT-itn^r <At lt>» Wctat Stwot, eiIx«*flaAl«a>. 

At 7.30. ^rr. II. Twnw 2 Ts-ijcli tints OoiTOAion- 

H-oYAju AxsTi-naftoxoiXMimcjAX. iJ^ATi-rn'r®: fat TIoyAl S3oclety>, At. H.30. Sir* 

Axrtlxui- KAitXx : TIxe , BS'voJxxtion of ttxct HuxnAzx Raoaa fllnxloy Af «$xnoriAl 
X.tActnx-«^>. » 

IffovAt ABXtox^AxmoAi. HooiKTir IIr*nnc}x>. — r^F*litsItt I.iiAnt. II. O. M. 

OrosA 2 Iloxne X’X'nctloAl AAX>H)Ot» of X^'lyiii.gr :&OAt X>A\'x^iopnnAntM. 
I**A!rxa’Ti*rxo*x or AlBoAAnxoAx. XCxsroxxvKSBxxs <SwAnAAA XIi-axxo1c — O mduAteA* 
JM:AAtintc>. 

WBii>jsrf!:£<r->^y^, ftorracobr 22«. 

XioiTAt- ftSooxac-ry or »C»sx>xcx»rK fOoxni>Ai7Att-v*A Aleclioino i3ection>. At ©, X3r- 

W. O- idAVA^o 2 XJTxAOlved X^r-otoleniA of t^AlrnonoIXA jF'cxod-polBoninu. 
iMATiartTTXow ox A xtx*o jncobxx.b J£z«cxz3<TKXsA9jrAlAr3<>lxAKtnf7 Ooutr>e> CAtJ BJn«inoor-s’ 

01nt>, :MAn«3lxA«tArX «-ti 7. J>i-. 1C. O, Wnxllow : TTIk© Ooxnpcxz-Atixo IMToxitA 

of XtCMxdt And HynAtnoxnoter* ''X'<iAtinjy for Motor VolxlcteA- 

’ »oox*BTr'r <in XJ»xlx-Ar»ity, 01 aa^oiv>, At 7. SO. A, X>. ICAnt : 


XXoir^Ax. XwOTXTTirrzoN- ox 0^«xjeA.7 JB^x^aesw# At ' 3®.' H* AEaS^AWx 


MooliAniHto off ttxA Xff<»k>vofii <XX.>>. 

. — ^ fiKxorasT'y- 




Hxoo»A3kcxoAx> fiK3(cxTssT>ir — TTaTzv AMAamr ow* XSx»m:xx«o^lam <ptt Z^r)gtdixx$lx«i3n1i>, At 

S.SO. X>x7. IF. Tir. M. 2 XIoxxxA AxLomnIle«i txx tliA- M^tAl>OXl>i«n off lijetAvy 

MotAla, witlx jpATtiodlLAr rofcxx-onoA to Iron Attd XuoAd.^ 

OXXSAAXOAZ.. SOOXJKITV C^tt Xmatitotloo of M^otVAOioAl XBxxAineesTftX st .^£1.30. 

X*xof. IS'. O. XlontxxAZi 2 l^yAictAl OlxOmiAti^' in tlxo. Sorxrfoo of Hiolojcc^ 
<lwi-vAX'»fde« Ij«?ot«r«>. 

XIoiTAx. ABM-oxETAOTroAt- &o<£XV!T^ <At XtoyAl euxeloty of jfLrt«>, At 0.30 .— — It-. 
»i|^iAt 2 X>rodn«stion X»jrc>l>lemA 

Elcm-xa-rjcir 'X’k^xtxjl.is Sooixcttv- <At MacXi A nion' In»titnto, Unmleyl, At 7-Xo.'— 
XAicturo on OaUoo X*rintinK- 

iKXMTJ'rx.T-rxo** ox Axrx'o>tonTx..« KvxrxxiimAAA <0'rAdnAto*t' M«eftiixer> <At XtoyAl 
Hotel, l-j\xt<>n3k At 7.30.-— ^FC. O. TTIxompRon r PnrcstxAAixx^. 

J »z«'rx*rtrTxo3w ox Oxv-xn JB^zcixiviBieKA <YorX«litro AA*»ooiAtion> <At Hotel Motro- 

pole, Ij«*edA>, «.t 7 . 2 X 0 . JT. E'-jiloltrf At 2 63ome lECocperfmen tM in MoAAnrixxtff tlie 

iBtrAxn in tlie Xtelnforcinty JiArM of CJoncreto Steel UettniA. 

IIov^AX., SoctxKT-v- ox M Kxxxx'xxvxc, At 0. 1 ft. — ■ Slx* WilliAiix lIrACs:jis 2 F'ATAdAy'B X>iAry 
<X.»ioyd XXot»ert» lA-ietnx'e>. 

Tx.23CTTx.xc InsTrrxTTxs CrriAli Section><At X»elfA»t>. F'. Solxolefleld c Some OAAen 

of X.4itslxt Aotion in tlxe I >ye£ixt? And JIleAOlxints x>f Tex^tilee. 

X isr»TiTXTTToi« ox MKoxx.A.'ArxoA.i., FC-MxxiZTjBATXA CMAxiclxeAter 15rATXctlx>. Tir. IX. W. 

Sxx'ift 2 l^ower TrAixAnxiRAioxx t>y Ilelte 2 Art lnx.^erttitJ:Ation of F txticlAXxxentAlw. 

F'X?y />..4 X"", >rov-»s*tnA« 30. 

TXCXC.TXX-XC T‘NA'rzTX’'rj>: < lVXAZi«lteAtez*>, At. l.lft. JKI. Ifl. Ozxzittey : Itti^tioziAl X>«*- 

x-elojJixnent izx tHe tlr^AniwAtiozi of tl»e Ootton Iztdxi.Rti-y. 

iXoTAi. So.rjTKTT <Anztiver*«Az-y Meetfn^>, At 4. 

IxflATZTXiTXON OX?* JVI TSOM A SJ z tj A. t. Flitfc 3x za K icxxA, At *5. I*rof. W- Ifl. Ilxtlltyi Tll«* 

l*osMii»le Viljx'Atiozx x»f a Sltip'n Fixxll xiiider tlxo Aotion of An Xj^nlxAlAZXoetl 
Flnifizie <TIiointtw X.io-vt-e Oz-ny X.iX'x’ttnre^. 

FJrOXXTXT-FBAAT OoAAT I T*STlTX7*rZO*4 OX." ICMO Z TH 1CKXX.A y\m> SnXeniTl tllKZXB <At 

IVlixtxn}? Xzxntxtxxtx', Nt^wcsttetlts-npon-Ty ne>, »xt «,». I »z‘. K. V. T*--lft^i-: ^'r-iotitiriAt 

lleeiAtAnoe avwI Sltlp Fte^Hietsxnoe Sirn • Iax'I ty . 

TxcxTfz.K l-ZTMTZTZ "TJS <.tolzitly wltlx I>el#<li ilMrx>xiioii.«i.l 0011044*0 Tox t*l*vSec*titjn> 
<At. At 7.X7>-- — ■%%'. Ilxxiloy 2 V'zxz-ionA AfetI»o<is of WixxdinM; J^rtiilx*><«l 

Si lie 'V'AZ*n»- 

JxixTtoxx IzfMTXTiiTTiora- « »i> XC 2 v<xx]s bktxa <tnlV>t*mAl Mootinxrl, At. 7.30. CJ. "W . 

Xltxz-x'x^y 2 Tlxo JVl AxxnfAxstnrx? of U'ec'oratix'^** IVfx’ttAl "WorW, 

lx.f»TrTnTT* »r or Am’oxtom x.jk KzaxiXivirticitM <Seot-t.i«lx CJx-adixxxtoM’ IIi-ixnelx'> <iiT. 
ftj Wowt Hotront Stx-*‘ot., OJ»xa| 4 ow>, at M. W. 1^, ICli-lcwc»orl : JIi-aIcok. 

TIoViE. I. Aj?c«€>MAZTx-n "jvx , W< »t -I xiTX <7‘oov*il lli-Axioli’). — W. l..in(i ->.1 ac-Vc eon : ISTajm.i 
Aor*<# Knis^IrseR. 

f£r>^ I"", J >tc« ’RMixTcn 1- 

H«>va.t. 1 iwatitcitiom c»»-* fInxcAT lImTAi>r» at It. I >f. W, C.'. 'Wli i1 t,aK**i’- 2 

Violin S«>ziAtAa of William V<»nnts <lTt.li t lexitii ry >. 


/»’/!'/ y 1 I^ T\’ov RMURZC 3i-t- 

< 'OX.1.E24 ixc. At .ft. 30. — C .1. Ond*! : Aaayj'ixxn Stiizlir**., in tlio I*A'»i , 


kS.4 7’? '/e/z.-t 1', Tsro*v-»:^j*KZc zi i-. 

IloB.nT»ZAT«t >fX7HRX*»i (F*oi'eRt Xlil1>. At 3.30. — Alta-* M . A. Mnx’X' 


rriiy ; Atxta 


or Olit.nii 
X^z-zjlTlt'm." 

. I^z-. A. 

— r»T- ift 


F;Kyi>tiAii Mnznxniea. 

ilft>.VX>d I*", >foi’-iu3a.»»JErt ii*i. 

XJ».-T vxsnaiTv *»t'’ l^jcxcoa, xxt ft. Ift. — C?. li inalic-1 wood r TI*r X^£»w>i 

OlxAiijare. 

XJ*«ZVKzwfHT'V' X::;ox.X-Xc<iK, aC .ft. 30- Rx"of. CJ. li. Kxxwoel.t ; Some 

Oe* usmixliy . 

FBaat Arzox.iAN X xaaTiTXJTXe or A» i AiotTT.TtJXxxc <01 » el zna ford >, At T 
Itnaton 2 Tl»e I’T'oa (xiid CJona of llx-ARa Azxd. Ax-aljle F'txz-Tnxnf?- 

XTxntx V ismiXT'r O* ot* ttxa Sot^Tn- Wfcwi", XCjcxctxcxx, At 7.30. 

IIaI1az"x1 2 OjA^zx-Air Solioola <CJlxAd wioit' Xa^xstuz-el. 

g JCJ fa's J.ilSX>^ V, Ffovt2MT»r=A Z£>^. 

XtovAZ. In ATX’i'XJTt: or I’^xtaxl.io IXxcax.th, At 4. l>r. XX. HX- Ver-non : X'Ji'. 

ir«.tiEsne c»r FfeAX-y Xncln»triAl Worlc, And ita InWxzozxexT* ozx XXeAltlx Azid <*ri 
tlxe ItxxrAtioxx of w'orlcizx 4 s X..lfo. 

€X<>r,x*»»«ZTT€»' XlAT.n, XC-CI., At 4.30» — I’zrxf. 3. Artlixir Tlxomaon ; TIm^ Oixltun* 
X'Altxe of IXAtnrAl Fli»toz*y <>IorzzXAn J-oclcyer J^ovtxxrc^ of Hritlalx Reiei»<-‘* 
Oulld>. — 

Kxrrri'A Oor.nxcO'B:. At ft. SO. X*x7of. X>oria T^i. JVf Aolctnnon 2 Tlx© Iixdel»t*«i xiesw 

of XnxixxAtry to F*xxx7e Soiexioe 2 Tlxe X^iTAOticsAl A^pplioAtlonA of SSoolcsyijy. 

exTz -XoK*»r C7 aa» TjBOZzi«-ic*At. XssTrrtJTis, At s.lft xXr. S. W- Snxltlx z Oex-tjnn 

or tlie Solid fOesAtion of MetAlR and .A^lloya <.Ajntnoiir'ez*H nxi<1 
HrAAiera' CJoinpony X..ecftxa.r©»>. fSisoxseedlnis Iv«etmre» on I>eo- ft And i--) 

3rxXJ[//*SX>-4 V, XXo-WArnBA. ao. 

llonocron Fon vTKon arxo Ixwatxtttt*;, »t &.Sp.^ — Hr- C. 


ri*<* 

.—i. 


XXOTA-X. l^cxjnBmr oar jAlRTA, At S. 3. H. FBAtill 2 Tlxe X^ort of XJozxdon. 

SooiBTY or* OnLKXAxo AX. . Xx«jr>tn«T>i.-Y ClUoztdon Soottoxi> <At OlxexniOAl SooletyX 
At H, XtiXjm txy 3. JM- X^eoxaArd of tlxe Xteoent OArxAdlAxx .S.zxxerloAn Toxxr. 

•Ox.A»r>ow T«xx;x.OAor»jn:XoAx. SoozBnry <At SJ07 XlAtlx Street. OIaarow). At S. 

l>r. Ft. O. F^enelon 5 Modem XndxxAtrlAl Texxdenolee. .e 

39iwnrxAn; 'PsYOxroiJOOiOA.z- &N>cXK*nr CModioAl Seotlcxnl <At 11 OtxAxxdoe 
^bc-oet, "W.!, At -X>r. O. tXroddeolc Peycslxao Trefitanent off Or^AnX^ 

TETtrxiJSH^T, Xtoxmua a»- 

F'Kvieiix.XA.t. Oox.i 6 »o«c Obiei««-'a.x. ISocxxwxt* fin OtieaziiCAl Teoluioloay* XSotMUTt- 

_ SM^>, At ft. Hr. XX M. FVewitt; Hif^^reAenre SyntltSSi?^^^ 

“^•V****^ ^ S*>ram« And ». FBebneA 2 The Hes^bAl Of 

F>^xob«.-~»dll^ 8 £ei^enA 2 Bnlxthitiou off X^ntern Slides 

ltliuitnrtiXn« Hnnxe ^Mpecte off the STAturAl XXtwtory off the Oxnantry ohotxt 


jsro^,.303as; Voz-. 123]' 


, _ JBdwAr-ds 2 

MATixxftxcture of TlnplAt© f Jlkrzzxomrem And J&rAAiejr*«’ OoxnpArxy X^eetm 
<Suoev»©dinnr l-rf?ctxjre« on r>oo- 7 and 14-> 

^S-4 TIX«X>w4 V, IlKOBIkCABA 1 

FXoA3Zxrs.Ai« Moaxcrac <:F*oreAt Hlll>, at S.SO. M- .ft. X^hilllpa 2 Slrtt X>ife« 


Orr XtKxrmnT OHArzoma *»» Sy«»t*»«a or XS'trcnAANnxcYr xar O-pobrA-T XlEMTAr’s*. 
* ToWBOEXA'**,. IJfO'VXBMC'MBW 3*7- 

JltoT»rAxeA’xmxi nsnmAXTuosnrrAXi flh>AirzOsrk JSCA«ur»xr«»Jasi:»' at IXi-XIO a-'Jc- 
> G. S. Orwln : The XfcelAtXv'A .ftdVAfi.f3A«l^ pff ffht«4»AtA<3«f^lcm . ATsd 
. flOAtion 'Of WnFinntsIniff. 

H. TT. J>rex»«tt I Roomt Rrealo?? fhSo«n thft ff>ld 
• -COtslcd^oaxtCKr -XklAtaPtot. ■ * .*■ • r 

Ooh d. SE- Hons • The WtTxtiry of SnsAi^ R oo t into the XBoonomy et tu 
* Wturwa. 

XX- V.-Tftylor s’^Vnit and VesetjahlaA aa Jk^Hunota to -tS»a Bhms* 
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3cif^ce 

T jril AS oooci^oziL:£oT'axtof3li:e3r ajTfcicsIo on a» :f«fcn3Lili«ur6'i»%>7 
j[€»ibf> i6 i>lxe I*irijaao Manlstoxr’s ±XM.^XM^s;va:fM3. a»dUteeia8 ^ 
fso XJxilvoirsitiy Ck>ll6g:o of Alvear y gtiW 3 r fc li.y 

oxx oon'feri1>'u.1>ioxi.8 of aoionoo andl 

iio f3\& pcro'l>le>xiat« of oivili»a,t>ion. MCr*. Si>axxloy IDskldwin ’ 
mcblces no olnim to tilio title of * xn&n of eoionoe.* 
One Kojaoe t>ltat luo jaoesesaoe wltat in jaolitioaJ. 
oiiroles ctare kno-ven ets tke ‘ l>e8t lax-aaziis.* If He dloee. 
He wonld. He tHe Ictst to jarooladm tHe faot. Snt He 
does josaese in cb Hi^H decree tH&t O^reeH cjnjality 
yeHioH MLa.ttHe'w Arnold tfanelated eiia ** aweetnesa and 
ligHt,’^ and tHat Homan yirtne esctolled Hy tHe dyin^ 
Antonin via IHna, ^ Ax>aart fxonx Hia 

ofHoial jM>aitioxi, anytHing He aaya on tHe relatlona 
of acience to tHe jiuHlio ’will He Hc^ar-d wltH jreax>eot. 

X.ieaynin^, IMr. Raldwin told tHe AHeryatwytH 
atndenta,ia leaa aggyeaaive tHan itwaa fifty yeara 
Hecanae acSentific men realiae nxore tHe limitation of 
tHeix- own worH- THe world of knowrled^o^ liHe a 
jkartiole of radium, ia in a at ate of rapid diaaolutlon. 
Mr. Raldwln admita tHat wdtH Hia ** alow 'worHin^ 
mind ** He noeooner Heginato underatandan aooeptc^d 
escplanation tHan it ia oHaolete. THia filla Him witH 
diaeouragement. Hia mind ia not noixriaHed Hy tHe 
d^Hria of diacredited tHeoriea, w*HioH ia apoon-fed 
to tHe pixHlio- THere ia no fixiality. ** We oannot 
eatcH up writH knowledge, MQr. Said win aaya. Idfe 

ia like a greyHound race, wdtHoxxt a dog^a oHance of 
oatoHing tHe electric Hare, mxxxxing in a groove w'HicH 
we call ** tHe lawa of acience, and controlled Hy 
anotHer intelligence, remote, inacrataHle. 

V^THen Mr. Raldw-in tixma from knowledge to tHoae 
poaaeaaixxg kno'wledge, w^Hat doea He find ? 3S:acperta 
difier. He goea to econo miata for advice on aa^|a- 
guaxrding and finda tHat no two agree. If He ae^ka 
advice on tHe gold atandard, tHe excpexta reply witH 
difierent voioea. Oenoraliaationa or j^bioatly aH- 
atractiona are offered to Him inatead of practical 
advice. Hut, aa He aaya, politiciana Have to deal witH 
men, awayed Hy good or Had paaaloxxa, Hy ignorance^ 
and ignoxrance played upon, not witH figmenta of 
tHe imagixxation aucH aa ** tHe economic man.’* 

THla ia a well-worn tHeme on wHioH Happy 
warriora Have contended in ixmumeraHte college 
common rooma and otHer placea wHere tHey argue. 
Happily, aa Oeorge Hliot oHaerved, tHe Hleaaed ‘work 
of Helping tHe world forward doea not wait -feo He 
done Hy perfect xnen— — — or Hy perfect 'Scientific or 
economic tHecMtiea. Men of aoienoe will agree witH 
tHe Hrime' MTiniater tHat tHe inetHoda of tHe pHyaioal 
laHoratory are aoot tHe xnetHoda to t>e apjgHe<^ kx 
dealing witH Human nature. tHey aakr — ^-axid 


^3^ 


'tiladiiei ^ct&xxxm ^i^i^poeMOci. -to oc»x3tooc3.«9 d^oz* 

** fiioxso.^ jpx^X*^9iarcik;ik£oxi. odt Ii.pizici.ctxz xxzirkdl,** dfox* ’fcizo 

x^ow woxrlvl. w^zip^ sotezzoo i» ox^cztxlxi^, xzot> »o xxzixolz 
cz oozzoxToidO of scsIoxiloo ets et soioxz'fcifi.c oixti- 

loolx, cii^ fiioi.ozzt4.fto }i«Li>it> of fizoiz^lxf^ oz, a,t> -felzo -woz*®!;* 
a> ooxzv'io'tdozz iiiijBZ*o i» soloIz et eztlijoot, lilzo -felio 

JESfoxi. lipy’fit ppzz viotiioii. CLl>oizt> X^fit-feizz. , 

Oxz t>1aLO <i*zy followin^gg IVtr. SctldwiriL'® ctdcLros®, MIz. 
JT- lEfc- S- JEia»l<]l«.ri.o lootiizzocl t>o t>lzo JFf'attiictn Soc5iot;3r on. 
** JSoiozzoo ixi. 'W^ostozxx Oivilisa[.t;iozx,” Izis t;li.«3«is l>oizi.g 
flzctf wo®<>o*rxi. ozvilisfiffciozi. is Izstsoci oix ctpjiliod soioxzco 
Cbzid. t>li.o fui^uiro dojpozzds on Jbo'w soionoo i® fitppllocX 
iso Iznmcbzi. lifo. At; profiiont;, -feiio jzolicy of most; 
^tiettos is fzcbxnoci l>y j>olit;ioisxis, csziiod ont; i>y oivil 
sozATont;® CbZid intieszjizotoci l>y Jonx-rtctlist;s, oil oq^^nolly 
ignozoizt; of soionco. lEXeszo is o oount:oz-in<iiot;meii.t> 
by o disfin^nislxod mon of scionco t>o -felzo X^zIticlo 
I&X ini£rt>oz*s obozi^OS., 3Vfz. XXolclozxo ZEtolsios zxo bi^H. 
doznoncfts. JSto 'wonldL bo sofisilod if f.bo Oobirzot; oon- 
f;olzzed. ozzo momboz -witb o Icno'W'locijjo of soionoo 
ocj^nivetlont; t;o o sooond oletss in fbo IN'a.tiiizol Si^ionoo 
Tzipos, JE^ctirfc 1 , ot; Oombzid^o f IVtz. XXoldono ^Skrsrct 
sozno ozcomjilos of oifioiol i^nozonoo of soionoe dizziizjg 
t>bo "Wauz. Oonld not; -fcbo i*zimo lMI.inist.oz, ^witbont; 
ozcoludin^ firom onz oivil dopozt;mont;s t;bo fino filowoz 
of t>bo jgzond old fozfifying olctssiool ozzzzicnlmn,'* 
t>olco sto}ps t;o ozzsmro t;bot; ovozy O-ovozizmont; ofi&oo 
oont^oins znon of soiont>ifi.o fzoizzin^ ond ot/t;oinmont; ? 

IMCz- I3old'win, xvitTb onzioizs ]f>iosoionoo, obsozirod 
in bis oddxross fbot; jizofossons of biolo^^y oj>j>a.zont.ly 
fbink -fcboy ozo t>bo oloot; of t;bo ooirfcb , 1^^'ot; loss t;bon 

S0,000 ozi^inol oont>zibnt;ions on t.bett; szxbjoot; or*o 
jpnblisbed ovory yooz, bo ssid. Biology is etn on- 
'feza.noing snbjoot; cmd IMLz. 3EIfizldfit.no is doing ct good 
soezirioo, ono st>zok.o of fsifbful ■wrozb,^’ in omozging 
faxazn bis l«zbozfizt>ozy cznd disoonfinning foz ez sjpiszoo 

bis vivifiMBotiion oxc^pozimonfs on bime^lf ^in ozdoz 

■fco znfizbo sixggost/ions on soionfibo linos foz ouzing t;bo 
•wozld^s oxrils. Xnoidont>«zlly bo gczv^ czn illnst>zfiirt;ion 
in smz|pf>ozrt> of fbo X^zimo AXixzist;oz’s czzgizmont; t;bfizt; 
xnon of fiM3ionoo czzo not; fizl^^fizys in fizgx-ooznont; czmong 
tsboznsoXvos- jEIngonists, ezft>oz soxno yoazrs of dis- 
GZission^ “wozo czblo t>o oonvinoo t;bo Oovoznznont; tbctt; 
xti 'W'cts -wiso t>o 3 pzoznot;o ** good biztbs by inoozno 
t;4Bt.2K: fizdjizsfznont;®. 3nooossi'V‘o Obczn ooUozs of t;bo 
ISzcobotgi^noz, inolnding IMDr.. 'VliriziLstion Obnzobill, bczvo 
®«zc3Loz»od t>bo ]pzincijplo« Bnt; on -tJbis quost;ion MCz. 
lEXezldezno dzs.'ws ojpjposit^o oonclusions -fco IWbzJoz 

^X>czz^in fiUEid X>oekn Xxzgo. Xf t;bo zostsziotiion of 

f cMmilie s is dno t>b fiz dosizo on fbo pfiurt; of t>bo ;|pSrZont:s 
los^o fboiz oblldzon cz mddost> oozn^zofenoo ctnd 
fo oxuBizzzo tboiz ofElcsiont? odzx.ccz'tion, "wby not;> bo czsbs, 
czbolisb JfcMSaeseditizzzy '^^os.ltb. cmd jparovILdo fizst>-x*czb& 
sobcma^ f <» ctU obiidlzoziL.t ’JCbs.f snggostsbn, czddzosooa: 
mou 30^^ Vox.. 


t>o cm s^ncfienop of sooiczlists, zn&y bszxro boon 


fo« Oeqrbozns. IVo sbczlX not; oxc|pootj bCz. XXctXtfcftnp t>o 
X>ox*fozzn s.n ozcnpozimocnt; on biznsolf t>o osf&blisb tsbis 
tbosis* in cz nni'v'ozsitiy t.b^ lifo-blood of x^rbiob is .^pzo- 
x^idfizd by bozodit^fizzy 'iiV’oczlt>b . 35MCz* XXsXdszno^s zxzsXn 

fizzgnxnont; zomczins ^fbczt; if '«V'ost;ozn oiviliSazt^ion is fo 

snzviv^o, fbo zzzlizzg olfizss znzzst; bo soionfiboslXy odiz-^ 
osfod. 'i'bo oloot.ion of 3!kXz. XXoovoz as X>zosldont> of 
fbe XJzzitod 2St;st>os, oczlling to t;bis bigb ofboo foz t.bo 
fizst; fizno a znan of soionfibo t;zainlng and onflooic, is 
a 'wozld- |3or*tont; mozo signiboanf, jpozbaps, t;ban trbo 
]El.ussian lazgo- scalo oxcjioximont; i n soionf ib c odnoaf ion 
foz ^wrbicb 3MCz- XXaldano sboxv^s sonzo ;pzodiloot;ion. 

Ono bnczl obsozvafion. 'Wozild it> n«5t. bo nossiblo 
to onooiazazgo a mozo aot.ivo appzooiat.ion on tno jiazt; 
of t>bo jznblio of t:;bo bonobt-s wbicb soioxzoo is daily 

csozzfozrzing on fbo commnnit>y ^in t;bo zodzzofcion of 

labonz, in t>bo oijlzo of disoczsos, in t;zazzs;E*oz*ttaXion, 
and a bzzndzod ot;boz asjzoctis of bnman lifo \ Oon- 
sidoz bzoczdoast;ing, foz 03camy>lo- Tbo Bzit;isb Bi*oad- 
oast>ing Oozjpox*at;ion, by a bzoadoast; coztlci 

sooxzro witbin a fo\JZ" bozzzs snfboiozzt. fznzds foz somo 
w'ozfcby momozial, oxcjizossi ng t;bo jioojilcis’s gzafifncio 
foz t;bo iivos and labonzs of tboso xnoxz of soionoo avIio 

bavo znado bzoadoast;ing jzossiblo J?*azaday, Olozk 

IMCaaErw'oll, XXxigbos, HVXazooni, Xodgo, X'loming, ami 
ot>bozs. TDbo X^imo IMinistroz said t.bat; bo of ton folt 
fbat; t>bozo is a zoal dangoz of t;bo abzxndanoo of 
no'W' IcnoviP'lodgo imjzoding pzogzoss, fbat tbo ap- 
;pairat;zxs acozimnlatod by t-bo scbolaz will bo so gzoaf 
t>bati bo will not; bo ablo to xzxo'V'o. IVXon of soionoo 
w'ill not; ondozso t.bat; viow^. tSoionco is t-bo goldon 
gtzdlo binding t;bo w^ozld t;ogot;boz. Witb ovozy in- 
ozoEzso of t>bo w'ozld’s gold, as fc5iz 'WilliaTxx doxinox* 
said, t>bo xnotal losos somotbing of its valzio ; 
ovozy addition to t>bo stox^ of soionfibo t;zzzt.b add si 
to it>s valzio, sozving czs a siopjping stiono to fizztiier 
disoo vozdos - 
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Fossils a-zxd SfrA-fig-zaiitzy. 
StT’<3frtit£fr-tM.^7hic>€xZ JE*cLZ€3i^yn,'to>Zoy%^ z cl M[ cltl'u.lzZ J\>r JSt'u^^.thts 
JPie/d <^e.c»iogr*>4gt^ . 33y X>z. N^oavozson- 

xziii + (Xondon : IVXaomillan and C^., T^td., 

1323.) 139. not;. 

■W"‘'^XJX^IiXO fbo 3 past; t;bizt;y yoazs many doop l>or- 
Ji — ^ in^B ba'v^o boon oazrziod oxzt; in C3-zoat> Bzitain. 
3oxno of t;boido bavo boon ^zzt; down to 'taji dt^op- 
soatod 'watoz->boazing f orxnatdoxzs i ot4zozs bavo boos 
znado in soazob of biddon ppalboXds^ ^ll>azt>iotxlarly 
in t;lzo oast; and sont;b-Hpftst; of Hizzgland. 
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‘'^bo . ^ f oxT . £1^ ^i:jLxri:e^ matxm^^^ex’ ' «k ' 

. isiiLi^icr ■'<5.o^<^‘«r ^ of' la-tnat^,^- 'ibocli^X ■t»»Tei,*fclly , ^r^&siexiL-fcixigp''- a. 

li^bixolo^toei;! faoios 'o.m<2o3rgxro'uriL4f £ron% i^lbieb-b 
a>lox3L£^ 'b]:^e>' o:m‘boxro]pfii, .l45.oi:i:t>i:fioa>biio3n. of 

;4g^fli.3^1:xlC9Al Ja^cwcis&oxxat ii:x -b^li-oao iroolss l>y '- iM^oaoa of 
foaaila. i^CK^oxooa a> xoa^-b'box* o€ ^gxroa.'b }^x-ao-bioebl ixxx- 
jpoxrtusbxxoo* etodi ixx t^lxis dt^ixToofi^ioxiL fvlito st>o.<fios oetaririodl 
oiJLt> loy^ ‘fclao droolo^ioaul Soirvo^r Yxeu^G x>jrovo<i of 
inacooxiao 'V'a.luo to t,tx& xr>.ltxin^ oxiL^iooox* ixi. KLont^ ao<f 
in tiKo Yor'lc«faJx^-I^ot/-biixglaa,irint ooallfiolci. 

^W& laa^vo l>ooxi Icxf tio m.a.]£o tilioeo iroroarlos fcy t>lxo 
«bp]poaraooo of I>ir. E, 3^^ocbvox*son*s voloxn.<3, ixx 
Ijfco eofs foirtJti an. aooonnt> of t>l3.o zonal mo'fcb.ocis 
ora j>loyocl l>y “fclio »t>ra1>ij55r*ai>liioal p»al0i3on't>olo^ist>. 
Til is is an 03coollont> lioolc, and ono bliat> Ulls 'W'lia'fc 
lias lii-fcliorto l>€>on a dis-fcinoti ^a.x> io lEtritislr ^oolo^ioal 
lifcora-triiiro- Tlio antilior* dividos ii/lio volnrao info 
-two i>art>s : in flxo firsf jpoirfion Ixo disonssos af 

longcfli flio raorjilrolof^ioal fc»aftn*os of flio oliiof 
fossil ^ronjis, flio jii-osor-vafion and ooonnrcsnco of 
fossils » flio x'olafion of fauna fo lialiifaf and flxo 
^oo^n*s-l>f>tioal disfrifenfion and rai^rafion of ]plant>s 
axxd animals. Ifo dovofos an o:3coollonf oii.ax>t>ox* fo 
flio oonsidoirafion of fossils as indioos of liorizon. 
Tn fliis flio an fix or slxows flxaf flxo nso of fossils in 
sfrof i^prajxlxy' is Ixasod ni>on flio faof fliaf orjganisras 
sHo"w p^rogrossive^ olxaxx^e^ as flxoir Ixisfory is fraood 
upwards flironjc^lx snooossivo sorios of sfrafa. In 
ofVisr 'words, flio ol>sor'%rod faofs of oxrolnfion and 
faunal snocossion fornx flxo Ixasis of zonal sfrafi- 
^I'apH^y'- Tlixis, 'wlxoro fixo ovolnfion of planfs and 
animals Has t^alcon a definifo diroof ion, and affor 
t-Ho difforonf sfa^os of raoxrpHologioal do'volopra onf 
tiavo Hoen worlcod onf ixx dofail fHrongix suLooossi'%ro 
strafigrapHioal Horizons in ono auroa, fHoy oan Ho 
used fo oorrolafo fHo soqnonoos of sodinxonfary 
i-ooHs in anofHor disfriof. Horo, in ofHor words, 
is fHo diofnrn of "Willianx jSraifH, araplifxod and roiix- 
foroOd Hy fHo oonoopfions of fHo ovolnf ionisf . THo 

aufHor fully illxxsfrafos fHoso vio'ws in doalin^ wifH 
IHo ^rapfolifos and aramonifos. 

THo sooond fHo volumo is dovo-fcod fo a 

<losoripfion of fHo floras and faunas of fHo goo- 
lugioal sysfoms, Ho^nnin^ x«rifH fHo CSanxHrian ; 
and fHoso aro luoidly dosoriHod and wlfH a -woalfH 
of dofaii. Horo and fHoro, Ho'wovor, ono flnds 
<^^^«solf nof in oomplofo a^proonxonf wifH fHo aufHor. 
I^or o3c:anxp>lo, fHo usofulnoss of fHo oHaj>for on 
OarHoniforous . 'faunas, ofHorwiso oxcoollonf, is 
climixiisHod Hy^ fHo soxnowHaf ourf dismissal of fHo 
faunas of fHo m.ariU.o Hands ^wHioH. ooour af various 
Horizons in fHo Ooal ISCoasuros, oii f Ho ^^ound fHaf 
IHoy Havo nof yof Hoon suflEloionfly invosfigafod 
no ^psn^Ora^iaafion oan 'nxado in' ros]^oof>' of 
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fHonx.** THsro is proHaHly no Hoffor ca? more 
widaly Hnown sf rafii^a^Hioal Horizon xn fHo .®rifi»H 
ooaiflolds fHan fHo IMansflold ISi^arino l&and. Xf or 
ifs sfrafum, is rooo^nised in noarly oviMry 

ooalflold in X2n^Iand or 'W'alos, and ovon in l^oofland 
if proHaHly Has ifs oounforparf in fHo 'woll~Hnown 
3l£lpsoys l\Iarino D^and. Xn fHis oonnoxcion anofHor 
ro^roff aHlo omission is fHo aHsonoo of an^^ roforonoo 
fo a nofaHlo ^onus of flsH oonflnod fo 

fHis Horizon. 

Xn a volunxo of fHis soopo and oHara^ofor if is 
soarooly surprisini^ fo find minor oirrors oroop in. 
THoro aro sovoral, and no douHf fHoy 'will Ho 
roofiflod in a fufuro odifion of fHo vrorlc. Ono or 
fwo only nood Ho poinfod ouf . On p. 

XCifcHiix is said fo Ho on T'ig. J3iS. Xf sHould 
road I<'i|g. fl3, Hxxf in fHis fHo aufHorsHJi> of fHo 
frivial namo is ausoriHod fo Sooloy. .A.^ain, on p. 
3*73, /S^ncooc50»x<at is said fo Ho assooiafod 'wifH .dWovCr- 
otitis ^ -wHoroas on fHo faHlo on p. 3'74: if is sHo'wn 
(oorroofly) as lioing oonfinod fo fHo X*oof inafifos 
JZono, fHo Horizon of fHo XCinxmoridgo Oil-sHalos. 

On 33!^ fHo aufHor sfafos fHaf ** in fHoso Mid- 
land counfios fHoro is a fHiols; olay sorios, oxcfondingf 
fHrou^^H fHo Oallovian, X>ivo8ian, .Ar^ovian, and 
XCimmorid^ian sfafos, w'Hoso difforonf iafion is almosf 
impossiHlo on lifHologioal oHaraofors and is nof 
al'ways oasy Hy palaoonfolo^ioal nxofHods.** Suroly 
no diflS-oulfy Has ovor Hoon oacporionood xvHonovor 
fossil maforial 'was availaHlo. .jA^ain, on fHo samo 
pai^o, if is sfafod fHaf *■* if Has oixly roconfly 
Hoon rocognisod, Hy fHo applioa-fion of palaewonfo- 
lo^ioal m of Hods, fHaf fHo up^por fCimmoridigo Olay 
<X$ononian 3fa|;$o> is no^wHoro ;prosonf norfH of 
HuolsIn^HanxsHiro,*’ 'wHoroas in ISTorfolfc: and X^n- 
oolnsHiro Horixxi^s Havo rovoalod a oompilofo soipuonoo 
fronx fHo l^ocfinafifos 2!<ono down'wards fHrougH fHo 
fomxafion. THis zono is also oxcpiosod in fHo olifls 
af Spoof on in 'iTorksHiro. 

THo volumo is 'woll illusfrafod and oonfaixxs aHouf 
SOO oxroollonf fl^guros of fossils, mosfly of zonal vaXuo. 
ISToarly ovory oHapfor is follo'wod Hy a soloofod lisf 
of Hooks of roforonoo -virHioH sHould pro'vo of fHo 
ufnxosf valuo fo fHo sfudonf . Ono is in full ag:roo-u^ 
monf wifH fHo aufHor ’s injunofion -fHaf ovory 
sfudonf sHould know^ fHo Hisfory of His soionoo. 
XXo ooiifainly will Ho improssod Hy fHo aoHiovo- 
monfs of fHo oarly “wrifors, and -will soon por- 
coivo -fHaf many addif ioxxs f o knowXodg^ af f rxHufod 
fo lafor workors oould Havo Hoon orodifod to fHo 
pionoors Had fHo ixxformafion Hoon originally ok- 
pressod apposifoly.** 

VSTo Hoarfily oonxmond fHis yplHmo -fo fHo sfudonf 
and 'fo fHo 'ig^noiral. reader . d". X*. 
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J^wxcu^ jV*<s«4S?i^oa2'> — X&^7" • €t^^J^€€s&^it^/ruar‘r^ JSfVptZib&- 

cne»c>9» icjiT WVa^r'X?- iA^ 3e»x*i4&£i o£ 3 pa?>e^cbz*«Hfl 

-uxi.<lex* t>]xe) ^usplo 4 e»» of TIio HistiOJry of Soioia.oo 
Sooiofy^ io. C(iol^l«i;l>o:pci,ibioxx Avifli flio ^xooxdooA 
.Ajs' 6 iroooMEi.io«bl Sooiot>y, fJno .AjmeirioeiA IVCfitfrluo- 
m-AfioA.! Sooiot>y, fti^o .ALTOorlo£o:i. !E*liy»ioa,l Sooiofy, 
IV!EQ»'C»Hox]Ci.«irf>ic«tl .A.ssooia.'f^iozx of Anaorio^b, cbo<f 
venrioiujs o-fciiojr Ox*;^Cboie^-t>ioi:i.3. jLx - 4 - 3 ^X. 

(Uoxxcion z Setilli^ro , GTioclftll &n.<l Ooac, 1028.) 
22 ^. oof. 

k T is 'wltilaL flixo fcoliof fhsbf fixe j>ixl>licsa,-fcioriL of 
•J— fHoso ;p£irpe>xrs >^11 locbd t>o cl l>ot>t>oxr oomj>r‘o- 
Ixoxxsioxx of ([l^owfoxiLj . . . SLod fo Gk, XXX 01*0 i*4Ebfiorxcxl 

Or£>px*ooicbfioxx of Ills Srolxiovoxxxoxxfs, flxetf t.lxo Hisfory 
of Sioioxxoo Sooiofy fxsbs cxrxrcbxxj^cxl for* flxo j>xxl>lio«bfxoxx 
of fixis -v^olxxxno.*'- Wifix flxoso wOixls flxo jxxrosidoxxf 
of flxcxf Sooiofy, l^of. I>«bv^ici XISxx^oxxo Sxxxiflx, iixfxro- 
dixoos fixo oolloofioxx of ]p£Lx>ox:‘s x^fitd af fHo ^£tf}xox*irx|^ 
Hold irx Noxnir YorH oix rCSTov. 2 S~- 20 , 102 V, fo xxxei.x*lc 

fHo Hiooxifoxx«bx*y of flxo dofibflx of Six* Xsetcxo l^oxv'foriL. 

THo ooxxf iriHxxfioris of fHo f^veolvo cxxxfixoirs «biro 
xxiO£txxf -fco cb]ppoebl t>o fHo i^oxiora-l i*oebdor i-fxfHoT* fixctix 
fo fHoso “wHo a.x "0 a#lx*oo.dy f«tmili»i* xvitiH oxxo ox* ixxoi*o 
of fHo xxxarixy Holds ixx -wHiolx fHo cJX*oaut;xvo jstotjixrify 
of INowfoxx xxxfibdo ifs xxxfxxrlc- TTlxo £bixxx Hcxs Hooxx 
ko^xf sfo*bdily ixx viow-, Hxxf auf flio s£xrrxo fimo flxoiTO is 
txxxxoH Hof-wooxx fHo oovoxrs of t>Ho Hook t;H€bf is of 
ixxfoxosf fo ffao fx-fibixxod sfixdorxf, a.rxd oxxo jx«,]por, 
dos/lixx^^ "wifH fHo oaxxrliosf disoiplo of T^owfoxx. ixx. 
.A.xxxox’ios#, ooxxt> 3 .ixxjs xxxxxoH fHcxf is fx*oslx fo JBxx^lisH 
x*o4Bbdor's. 

3Px*of- X>. O- IMCillor dos«ls x>«^ifH fHo disooxroxdos of 
ZNroxvfoxx irx o;pfios. Ho XTretkos if oloo-xr flxetf fHo 
ooxrpxxsoxxlckx* sfimofxxro of li^Hf xrfitys xxlfixxxetfoly 
forrrxod x>^a,xrb of iN'oxvfoxx’s fHoor-y, Hxxf is of o]pixxioxx 
f Hcbf fHo fixxxo H«bs rxof yof ooxxxo fo sssoxrfc f Hsxf oifHor* 
Cb ooiri>xxsoxxla,xr oxr a-rx ofHoxr fHoox-y, oxr HofH oorrxHixxod* 
'will ^^xrcsxraH w'Hoxx fHo forooxxfoixaxry a]px*xrocbcHos. 

THo foxrxi>fafioxjL fo dx'axv arxalo^ios Hofw'ooxx 
ISTowdvoxx's ooxr^xxsolos axxd Hlaixck*s qxxaxxfa^ Hof'woorx 
• Hfs of oasy fraxTsmlssioxx axxd wa'V'os, is ooxxfroxxfod 
«Hy difSlordfios so fax* ixxsxxp»ox*aHlo, ixxx.lo 8 s fHo xxow 
xxxooHaxxios of HoisorxHox*^ axxd SoHxrOdixx^ox* i>x*o- 
'vldos fHo xxooossax*y xrocoxxoiliafioxx.^’ THo aufHoir 
oloaady sixrxxs 1 x 3 ^ sjpooiHo oorxfidHixfiozxs -Nowfoxi 

xxxado f o o;pfios^ axxd adds xr^oroxxoos fo wHaf Ho did 
xxof do axxd fo ptHoxxoxxxoxxa wlnoH Ho xxxi^Hf Ha'v^o 
dofoofod. 

JE*^of . Or. X>. HixrkHoH ^Xi^os a oloax* oxcixlaxxafioxx of 
Nowfoxx's * j>Hllosoi>Hy of ^gx-axrifafioxx,* axxd furioHy 
xxxdioafos How fHo ae^^zxixxlafioxx of xrosulfs Hex ops:- 
jpoxrftnxoxxfal 3p^y«i<^ lod fo a xinodiHod View of fHo 
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' ]pHy si oal , 'Vxdy 439 r«[NE^ axxd , ' xxxoiSl oy aa , :xpeHx%it'vf *y" ' 

3E*irof. W - Vir. . Oaxa^iHoil follows wffH ^ xacxosf fafeor- 
osfixx^ piajpeir dxx, 1^^owfoxx*s ixxHftexxoe xxgpod^ 
do'v'olojpxxxoxxf of asfxoxdxysiok. ISTowfo^^e Wlows 
as fo fHo xxafxxro of lijo^Hf sooxxx fo Hawe zxxxxoix ixx 
ooxxxxxxoxx wif H f Hoso Hold Hy ^Hysioisfs ixx fHo lasf 

fwo ox* fHx^oo yoaxrs Hy I>o Hx*o^lio» 3oHx-Odixx^ox' , 

axxd ofHoxs. . . . To xxxo if is oloax* fHaf ^ixr Xsaao 
l^^owfoxx -was xxxxiqxjtoly fHo ^^x'oaf j^ioxxoox* of asfx*o- 
I>Hysios-** Hrof. IM, I. Hoi>ixx fakos K'owfoxx’s 
dyxxaxxxios as His sxxHjoof, axxd ^ivos xroasoxxs foir fHo 
Hox>o “ fHaf a xxow dyxxaxxiipal soioxxoo will sooxx Ho 
Hox*xx, axxd fHaf, Xlko J^axxwoll*s dyxxaxxxios, if 'will He 
axxofHox* daxx^Hfox* of ISTowfoxx’s dyxxaxxxios.*^ Tx*of. 
E3. W. Hx*o'wxx’s ooxrxfriHixfioxx is oxxfiflod ** 3&0'sroloj>- 
xxxoxxfs followiriig fx“oxxx Nowfoxx’s Wox"k,** axxdifs 
is sxxTxxrrxod xxj> ixx His iixxal "words : ISXowforxMs xxarTio 

rxxxxs xio daxx^or of Hoixx^ for^offoxx -wHoxx hW w'ojrlc 
is sxxHJoofod fo fHo aoid fosf for all soioxxfifio "woiiv. 
xxaixxoly, ifs oax>aoify for fxxxfHor dovolo^prrxoxxf 

I^of. IP'loriaxx Oajox-i adds fo His ropxxfafioxx Hv 
a '%ralixaHlo j>iooo of rosoaroH ixxfo fHo oausc-.s of 
JSTowfoix^s dolay of fwo-sooro years ixx axiixoxixieiti^^ 
His law of i^ravifafioxx. Ho oi>oxis wifli a careful 
sfxxdy of "wHaf was kxxowix ixx liIxxji^laTxd aHoxif llic* 
sizo of fHo oarfH, Hoforo fHo days of l^ioarfl’n 
xxxosusxxx'oxxxorxfs, axxd ^iv^os faHlos of His rosalfs in 
forixx sixifaHlo for rapid x'oforoxxoo. l^ixxally, Hav^in^ 
sHo-wix clear rocxsoxxs for rojeofiii^ fixe affriHxifiori of 
fHe dolay fo axxy |B;x*eaf error ixx fHo xralxxe for flic 
size of fHe oax*fH rased ixx 1008, He fixxds fHo cause iix 
** fHoorefioal diffloulfios iir-v^olvod iix fHe earf H -moon 
fesf,** fHxts erxdlxxj^ "wifH a decisioxx ixx favour of flie 
^daxxxs axxd OlaisHor eacplaxxafioxx ixx 188*7. l^rof. 
OaJox-i follows fHis paper "wifH a fevr pa^os oix the 
xxxoof quesfioxx : X>id INTo wfoxx peifoi-m parfial 

di£fex*exxfiafioxx axxd deal wifH psjrfial differential 
oqxxafioxxs ? 

!l*rof- 11^. If. Uoyl pays a friHiafe fo Newiioix's ox- 
pex*ixriexxfal skill, axxd I^of. O. ISTewell dwells upon 
fHe aim Newfoxx Had irx -viow' wHexx He applied tbe 
faloxxfs He Had aoqxxix*ed fo fHe proHioxxxs of the 
cHemisfry of His day. Ixx "wHa-fovor ixold 
laHoxared Ho renxaxxxed a pHdcwsopHer, seart hin^ 
expez’ixxxexxfally lor a f txixdaxixexxfcd ixiferpret a tioii 
of Hroad relafioxxs ixx rxafxaral pHexxoxxxexxa.^ ’ 
exxaxxxple, ixx fHe XXe Njsdbxxra Acidox-txm ’* he 
sx>ecixlafes oxx fHe c^perafaoxx ef tHp force of residual 
affixxify, axxd oxx fHaf axxHjeof wo afiUUt a JSfewtoix 

fo order oxxr kaxo-wledig^ "WiSIldx a 
His speoxxlaftpxxs oix flibe xxafxzre of fire He wf‘Tit as 
far as wa« possiHla Hefdre fixe. dftsoo very of oxrvge^- 

Mr. O. RdHerte, a ikinxxer I>i*ecfor ->f 

XJxxifed »Eixxi>, . vkxt inferostmg 



€>$ wporic lEili» c»t£i€s^ cjnf 

0ci.3^ 3MCauO«biail;flt^, ** lickid ''I»«oom4a et fi^x3LO-' 

a-aaci. f>y a saaoo&aaioxi. of fijoto 

l^oxkt^fenioaa. wfeto . wo*^& woll kjoovnx t>Ho jb.azai:*<3. 

t>al>lo of l^lxi<>eli.«il, T3Ui-ti 'wHo xiovor concfoaoerxcloci tio 
000^0 in-oar* “ibJaLO ^owoir-*’ Irx t>lio oj^ioion of t>bi3 
waodom. jBLoanoicfcl oacjaoirt;, Jf*^owt-on j>jrovoci liinmeolf 
t>o l>o “a fixxanoiojp of foroaigHt, anci oo€=> -within bl firm 
^raajp of a ^r-oWem.” 

I<^oaHy, "WO Ixci^vo eum af'fcrauo'fci'vo ;pfiLi>oT' by V*. !K. 

JEijr»«cb, t>lio of OoTxgiross, oo Jobo Win- 

trbroja, INTowrfcori’a fijr»t> crit;ioa,l cli»oi]f>lo Irx -fcbo wA.n:4ori- 
oa.o oolornios- .Joiixr "W"ii:xt/lxx*oj^, a,t> t>]b€> of t-wontiy- 

foiair ye»ai^, wajs xoardo j>jrofoa»or of xoa,t>b<3mLa.t>ios a.xAcl 
ixa.t>ixral fia/TATfibrci, a^nci wajs t>lao firaf 

-to xiia^ko floacioixa a» sxibjoot. in -febo <5ollogc csoox'scs. i 
H^o wa^a t>bo dirooti doaoeociaLrLf of t:.w^o Wiri.tilir‘oj>« | 
wbo w-ero olooifcocl follows of fbo K^oya,! Sooiofy ix 
1063 and 1T34 jros)f>octii voly. ]F'oi- His own ^vor-k: on 

traTX«it>s of JMCorcor-y axid Voxios, amorxi^S'fc ot>Her* 
t/Hixxjgs, Ho -was Himsolf olocfod follow in ITOO. ftis 
last^ ooixiroixTiioatiioTi. t>o fHo Royal ^^Sooiesfy waa in 
d«^>f«iAC-o of -N'ow'toii a^aiosf a s-fcatoiiioix'fc mado Hy 
C^astilloo in His ** X-*ifo of I^€*wt>oxi . * ’ 

It is iixtf^xrostiOjg “to loai^oi tHat> at tlio oJcHilxitioo 
of T^owtoixiaxxa Hold ixx ooxxriojciori witH tHo c5olol>x*a- 
tioixw w'oro sHow'ix tw^o volxiitxc^s jM’osoiitod l>y 

ISf^^wtori Hiixisolf to tHe? Liljrary of Yalo C^olloj^c^ 

tHo “ l^ririoif>ia *’ (1713), and tlio l^atio oditioxx of 
tlio “ Ojxtios '* (l700), for tHo i>r<.^jxar£vtioTx of "wHioH 
Jlr. JSaixxiiol Oiarlto rooc^ivocl from tHo aixtHor. 

F^olair Geo£^x-3.p»Hy. 

( 1 ) J^'rnhZc.rrh^ o/“ I*€>I<M.r JEte^Bcirch. .* cm. ^ericus nf 

fji/ ^ Ehirty-nTMe. .A'lMtHnrs, ^ Axxxorioaxx <^oo^raplxioal 
cf^ooioty ^fxooial IhxHlicatiorx, INTo. 7.) vr -+-470. 

(l>Jow York: : .A.rKxox*ioaxx Ooo^raj^xHioal Hocioty, 

lil2S.) Sy dollars. 

(i5) CE&ng^cMjpHy <yf tih.cs JF^ntcMr . Ooosistixx^ 

of A Oonoral OHaraoterdsatioxx of Rolar Natoro, Hy 
Otto IMordezxskjdld ; azxd A. Xte|gioxxal OoograpHy 
of tHo Arotio azxd tHo .Ajrxtarotio , Hy X^od'wi^ 
Mookixxg. (^xzxorloazx Oeo^ra]pHioal Sooioty 
iSi>ocial RizHiioatiozx, No. S.) Rp. viii h- 3S9. (Now 
York : j4.xzxorioazx Ooo^xrapHioal Sooioty, 102S.> 
4. dollars. 

^'^NXR.’TY-OlSriB axxtHors, xxxost writH poz*soxxal 
— ozcjporiozxoo of tHo jpolar azxd oaoH 

an oxcfxoz^ izx sozxxo HrazxoH of rosoaroH, Havo oozz- 
trilxvitod to tHo first of tHoso xrolxzzzx€»s . TTHo zosizlt is 
a ooUoetiorx of paj^xors of tHo HljO^Host "valcxo, wHioH 
retioots ^roat orocif t dzx tHo ozatoxr^pttlso of tHo ^zzxox*!-' 
oaxx Ooog;ra^Hxoal ^cicdobyr*. TCHoieo naiauat oH^vf oizsly Ho 
. No., .' 


a ooartaizx o"V'oiidax> azatozz^g so%roxral of tHo f>atX>ors» jxzst 
as oozrtaizx to^xios aro ovorlookod, Hxzt tHis doos zxot 
dotraot frooz tHo ^alizo of tHo oollootlozx. 

'X^Ho Hrst {>a]por is suitably by X>r. JSTazxsozx azxd 
oozxtaizxs a sxxxzxxxxary of His vlows oxx Arotio oooazxo- 
l^rapHy basod larigoly oxx j^apors jxrov'ioxxsly jxxzblisHod 
izx N'or woi^azi azxd Oorzxxazx. 37His ]pa;por oozxtaizxs 
a ooloixzxsd zzxajp of NortH Rolar z^^iozxs. OtHor 
zxotablo j>a;pors aro by Sir X>ou^las M-awrsozx oxx tHo 
xxxxsolv-od i>robloxixs of A-xxtarotio oxcx^Hxratioxx, XHr. 
iE2. voxx I>rygalski oix j^Vxxtarotio oooazxograjxHy, 3E>r. 
iC. ftasm xxssozx oxx future rosoarcH izi ICskixuo j>rob- 
lozxxs, azxd IVfr. V, ^tofazxssoxx oxx tbo utilisatiozx of 
.A^rotio zosouroos- THoro are also st^rxroral jxajxors by 
Russian autHoxs basod on tHo -work of tHo Russian 
icobroakojs xxortH of {Liberia, oxjxoditioxxs tHo results 
of wHioH Ha VO so far boon littlo aooossiblo to Rzx^lisH 
s t XI donts . 

Riologioal jxroblozns aro also tz*oatod at sozzxo 
lozxi^tH, and tHoro aro artiolos on jxolar flying by 
Oonxdr. R. K. Ryrd, Mr. IL,. Rllswortb, Sir O. R. 
Wilkixxs, axxd Oonoral XJ. ISTobilo. SkotoH zna]ps az*o 
numoroxis axxd bibliograjxHical xxotos aro oox>ioxxs. 

3''Ho volume is one of tHo few available, outside 
jxuroly toolxzxical results, tliat treats j>olar rosoaroH 
from tlxo jpoizxt of view of tlxe jprobloms to bo solved 
witH xxo attention w'^Hatovor to Heroic ezxdeavour or 
sozxsational ao H ie vein oxx t. 

(2> THo second volume consists of two trans- 
lations, X>r. O. N'ordcnskj old’s “ Rolarnatuiren,** a 
SwedisH "work jxublisHed in 1918, and 2[>r, I.*. 

IMecking’s I>ie Rolarlander,’* ;{>ublisHed in Oezmxaxx 
in 192^. I>r. !NordezxskJ old’s book Has been jxairtly 
revised in translation and is based on a sezdes of 
lectures. It is a valuable sketcH of tHe znaizx 
features of j>olar physical geography, including 
clizxxate and natural History, based on the author *^8 
0 "wn "wide experience in north azxd south. 

I>r. Nordezxskjdld does not atteznpt a full explazxa- 
tion of the .Antarctic bli 2 zaz*ds, but He cozxtrasts the 
southerly wrinds on the edge of Antarotica with the 
outflo-wing wrinds from Oz-eenlabzid. THe latter He 
desorlbes as typical f6Hzxs, but flzxds that similar 
e£Peots are lackizxg ozx the border of the southerly 
continent, and suggests that the fuxxdazxxerttai^ 
explanation of the lack of a zxxarltime clizxxate izx the 
Antarctic coastal belt is due to the vas'tness of the 
ioe-sHc^t and its dominating eflfect oxx the climate. 
Yet fdhn effect, or winds with those oHaracteristics* 
Have been no"t>ed in Yictoria axxd W^iUxelm Tazxds, 
wHez:e the descezxt is abrupt. In, .the chapter cxn 
land -forms a theoxry of the f ormal^o^ of the 
flat as due to frost wea^lHexring along the edge of a 
shelf -ice or ice-foot is in^^oatedl Htit not HlabmrstedL. 

larX 
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Xn. X>]r. !Nrox'cPbOjbia]kj^3<X^id oounnaa xx€ 'fcoo 

sljLOrib fox* aU t/lxe 'V'arlu«irl>te jL<3le«MEi at> ooxatrCkijaa* 

X>ir. BXookixi^’a l>oolc ocoii]ploa t>}ae lgre&'t€$ir ;pa.irt> of 
■fcliis -volonao. Boyoraci fit fow ^oxacsarfitl oHa^^-tera i-fe ia 
oooupiod wifJb. xo^ozxaJL dosoxrijp'tion.e. l^fc is sl x&so€xi.I 
sfox'olaouso of fcaot»s exala£LZxoe»<X l>y ]pliot>o^irfitix>ias 

s^radL a. l>il3llo^i:eLp^5^ -wiiioliL is sojr%riooa.l>lo bia-fc rao-fe 
ooTn.i>lotiO. *lSX«tn.y mint or- ncas/ft^ons -woolci l>oa.n oomroo- 
t>ioxis» l3nat> ooxnplofo a,co\xra.oy is ]penlaa»j:^ amo'l>t>SLizi.- 
fitlalo io. Sp laoolc oovorirai^ so w^ido cbxx S/zroa.. 'X'iao 
st>apt>onn.oxa.'fc Xlaapl? -fclio Ictntclsoapo is “ t>lao qointtos- 

sezaoe of mLOZio-feooy ixx form arad oolotan ooiald xaot 
lackv^o 1>ooza -wniXfoo l:>y aaayora© 'wiXia a -wide oxponioiaoo 
of pola.ar no^ioras. X5,, JNT. R, B. 

XXisfojry oX ]^(^ociic:i^ao. 

-d JShrOrl JF£%&torT/ o/^ Jkf ^tZirf^iTh^*. JM €i€Zi^c>€t,Z 

JF^rZ^hd^le^ €o Slt!tMaA&n.t» cltvcZ ~Ji4 e^tZZocM^Z JFZtictci^T'^ , 

By I>r. OHarlos Siragor. I*P- iscaciv -+- 3BS. (Oxford : 
OJaaroxadoxa Bross ; T-iOxadoxa : Oxford TJraiv^oxsify 
Broes, 1028.) 7sr. firZ. xaof.. 

T uts laaamox'ovis roadors of ^N^ATTnaxc, xxaodioal arid 
otihorwiso, who ar€^ faxxailiar wa-fcla X>r. Sixagor’s 
valaxahlo ooxa'fcrihaatiioxas Xo fho hist/ory of xaac^dicixao, 
will walcoxrao flao appoaraxaoo of tilais voltaixao ixa 
wlaiola lao has adxxairahly siaoooodod ixa his att/oaxap-fc 
to tsraco t>ho history of xiaodioixao as ** a Batioxaal 
X>isoiplixae iiavolvixag ixaaaay axad p^^rhaps all tho 
soioxaoes. ’ * 

Tho work is divadod ixa to six ohaptors of aaxa^cjaaal 
loxxgth, dovotod rospoctiaroly to Orooh xraodioaxao 
dowxa to the year 300 3 B-o., the Heirs of Oreece, 
ixaclaadixag the Alexaxadriaxa Sohool axad xxaedicixae ixa 
the Xtoxxaaxa EIxaapire, avith speoial reforexaoe to Oalexa ; 
the Ididdle ^ges froxxa ahoaat a.x>, 200 to ahoaat 

uja.x>. 1^00 ; the rehirth of sciexace froxxa ahoiat ISOO 
to ahoiat ITOO ; the period of eoxasolidatioxa froxxa 
1*700 to 1320 ; axad the period of sizhdiv^isioxas froira 
1320 dow-xa to the presexat day. 

.A.lthoiagh the aaathor lays 8tx*ess oxa the faet that 
the xaaarratioxa of the earlier tixxaes is so ooxadexased 
that axaore thaxa half the hooh is devoted to xiaoderxi 
zxaedioixae, axxaple Justioe is doxae to the earlier 
^birorhers. INTot oxaly is the deht of xxaediGixae to the 
O^reeliLS' axad their ooxatexzaporaries reoogxaised^ haat 
also the Ixxaportaot part played hy the B>oxxaaxas ixa 
the orgaxaisatioza of xxaedioal soiexaoe is ercaphasised, 
espeeially ixa depairtxxaexats relatixag to piahlio health 
The ohapter oxa the IMiiddle .A.ges ooxataixas a 
desoriptioxx of the period of depressioxx froxxa ahoaat 
akXa^ ^^bOO to ahoaat 1200 diairixag which all theox^etieal 
hxao wledge ^ . was allowed to iapse^ saapexretitioaas 
praoticcHB crept ixa axad, apart froxxa the School of 
;gfc083. Vox*. 1223 


Saierxao, xxaedicixae saaxroaaxaded h^i^ sacred assooiatioxas 
deteriorated izato a colleotioxa of forzxxaalas. Thexa 
ollow's aza aoeoiazat of >Vrahiaxa xxaedicixae srad the 
zxaedieval avrahezaixag, ixa which the aaxaayeircdl^^i^* 
especially Bologxaa» w'hexe piahlic disseotioxas wexre. 
first pexrforxxaed, played a proxaaixaezat part. Ixa the 
revival of learzaixag which toolc place ixa the fifteexath 
sexatiary axad ixavolved axaatoxxay, physiology* axad 
xateirxaal xxaedioiiae as w-ell as other hraxaches of 
sciexace* axa ixxaportaxat plac^e is assigxaed to the 
axaatoxxaist Vesaliaas, whose xiacastei^iece, ** The 
JP'ahric of the Hvaxxaaxa Body*** is xegarded hy the 
aaathor xaot oxaly as the foaaxadatioia of xxaoderxa 
xxaedicixae as a soiexaoe* haat also as the first great 
aohievexraexat of soiexaoe itself ixa xaaodexrxa I tixxaes* 
raxalcixag w'ith the treatise of CJopex-xxicaas ori ** The 
Bevolaatioxae of the Oelostial Spheres*** w'hieh W'aw 
paahlished ixa the saxxae year* ll>43. The ixafiiaexaco 
exercised oxa xxaedaoiaae ixa the seVerateexath ooptaary 
hy xaataaral philosophers w'ho w^ero xaot xxaedioal'^xxaenL, 
saaoh as Oalileo* Boyle, axad KTew'toxa, is illiastrated 
hy the worlt of Saxactoriaas, w-hose experimexats laid 
the foaaxadatioxa of the xxaoderxa stiady of xrieta- 
holisrra* the xxaicrosoopical iravestigators M'ali>iglii 
axad I.<eeaawexxhoeh, axad others. 

Tlie first half of the eighteerath oexataary wat^ 
xraairaly occaapied hy two gx-eat riac^dioal figures, 
Berxxaaxaxa Boerhaave* who is descrihod as tlie 
greatest physioiaxa of xxaodox'xa times axad the pioxK^er 
of xxaedioal ixastriaotioxx iri TSiarope, and Alhri-^olat von 
Bailer, oiao of the ixaost volaarxaiiaoias of sciexatific 
w'riters* who w'ora speoial distiiaotiora as a physiologist. 

The last chapter, w'hich oooiapies xaoarly half tht^* 
hoolc, deals w'ith the developxaaexxt of preveratix*e 
xxaedicixae* ixa w'hioh O-xreat Britaixa. avas the leader 

froxxa the first exxahryology, ohorxaioal axad experi- 

xxaental physiology* oellaalar pathology* the gerxn 
oxrigizi of disease* axasesthesia* xxaodexara siargiosl 
advaxaoes, haoteriology, the stiady of imxxaiaxaity, 
the ooxaqaaest of the tropics, treatxxaexat of ixasaiaity, 
xcvoliatioia ixa xaiarsixag, axad xxaedioal statistics. 

Xxa the epilogue X>r. Sixager deplores the lads: of 
literary expressioxa characteristic of a lax*ge j>ro- 
pozrtioxa of xxaodeirxa sciexatific w^riters* due to the in- 
oreasixag xaegleot of the huxxaaxaities ixa the adolesoc^nt 
stage of xuexata] developxxaexat. 

The hook is w'ell prixated, lavishly illustrated* and 
provided with a faali ixadex* the value of whicli is 
exahaxaoed hy the dates heixag fixed to the names 
of all persons zxaexxtioxiied ixa ,„the text- The xxaany 
readers w-ho derive profit axad pleasure from 'ttto 
presexat work wall he glad to learxa froxxa the preface 
that XXr- Sixager is«ei!igaged ixa a histor 3 r of the i>io- 
logicai sciexaLoes treated oxa soxiaewhat dhaila**, lin<^®- 
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' ' 'Boolcsincrif. 

fTHe. &&t»Z€9grSf ^/‘ ^n'r^decUMt^. '^'y 1R». ' 

aKasiiJciac -+- BI5> (JP’ort j 

■^i^ortla.^ -T^dcawa : ll£a>GO<>wiikTii ; JLfOxi.<loxi. : 4 

0C*t7to»acfc8 J^'KXJrl^^r C5o*, I.9^8*> 38^. 6^;?, xxolb. j 

V:ES:N' 3 EBfl 5 XTiBX.^ is cb oo^mtJi-y xiiow o£ c»]pooi»»l ix^-torost. i 
1>ot^]3. ixx oooxxoTiOLio cixxdl ck04Skdem.£c Irk t»lua ' 

'V'oluzxi-G ei1>a.ti&s t/lacs £au3t>» ooUoot^odl 

in oonniary airnd Tj7inl<ia.<i dnirixiLi^ fivo 3 roaLirs* 

fi.olc]. "woirk. for cm .^Lmoanio&n oil 001 ac 1 .oan. 3 r in. 1020 — 2&. 
Tlxo l>oote: id xxm&fvtX from lfc» mascs ox £aoX», wKioli aro 
4 S 3 ra' 6 omat>loall 3 r at>at>o€l and l;al>ulai>od. Xi> is illixs* 
Xrat>od l:> 3 r nvtmerouis skotvolx maps and illixsi>rat>ions. 
'Tlxo an-feixoi: slxo'ws t>laa't> l^lxo oonnt>r’ 3 r oonsist>s of a 
Tbasis of mot>amorplxio roclts, wliiola. aro oovor-od liy 
i-ax-o Bilmrian or Ordov'ioian l>ods, and some X>ovon- 
ian. An oattonsivo soric^s, 'wliiolx Ixo oalls -fcli .0 Old 
I^od Sortos, from it>s apparont^ ai^o, w'oiald l>o moro 
appro pria-fcol 3 r oallcMl t^jbo N&^w^ Rod Sorios. Tlioro 
aro no marino Jurassic roofes, l>n.t> a Arariod sorios of 
( ^rofcaooons, -wHiclx aro oovorod nnconformaWy l>3r 
a snooossion of fSoconc. AJPt*or anoflior nncon- 
ic>r?niX»3" axxd somo Oligocono roolsis follow^s t>iao 
JVliooono, ’W'liioia is doscril>od as fliLO da-araotorisfic 
formation of Vonoznola. It was followed t^y groat 
<^artla movomonts and uplifts. T’lao I*liocono was 
a period of erosion, w'liile tlxe Rloistocone in tine 
soctliorix part of the ooiJintr3r is a vast tract of 
allii-viiim w^itli hroad sheets of oiitwash gravel fronx 
tlici Ancios- The author's viev^ that some of the 
gaiTiotiforous schists aro of Orotaceous age is l>asc 3 d 
on. o\ri<lenoo that appears <3|^uito inadequate. The 
aoconnt of the tectonic struotxxros is not ver3r clear. 

hi fc>liograph 3 r is irregular and inaccurate^. Mils- 
prints are aggravattngl 3 r numerous, hut perhaps 
tJn^ author was unahle^ to see pi*oofs. There is no 
rt>foronoe to the worh of somo other geologists who 
wort^ engaged in V'enezsuela and Trinidad at the 
same time. 

OpfiJfe. Von X>r- R. Roegehold. (Samm- 
Inug Rorntraeger, Rand 11 .) Rp. 3TSi. (Rerlin : 
Cieliriider Romtraeger, 1927.) 13*S0l gold marlcs. 

iSo many hooks have heen devoted to the subject 

of geometrical optics the principles of which are 

already well denned ^it is often diflSLcult to hnd 

milch variation in the presentation of the material 
or justification for its repnhlication ; the illustra- 
tions have often a too familiar appearance. 
cliargo of this kind can he brought against the 
(leometrisohe Optik of X>r- Roegehold* If 
some of the illustrations seem familiar, it is heoause 
they have been x^aproduoed from the original works 
of the pioneers of optics, to ■whom the elucidation 
of the principles discussed is originally due. The 
author has invested a subject which usually involves 
laborious stud 3 r with a historical interest, which 
nia-kes the perusal of the descriptive portioxits a 
pleasure. 

The maXkhexnatloal treatjmemt does not require 
A^ery specied eqtnpxnent. To some exetent this 
xa due to extensive use of the simple trigono- 

S 3 rstezn oomnkocnly used by m.anuf SiCtur^rs . 
An stated by the author, it is <m]y in the lest 
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chapter that some difhculty -T^^y be .esperienoed , 
enving to the omission of intemiediate steps in the 
development of the formulm. Rtudente will 0 nd 
the practical exxamples of trigonometrical computa- 
tion psrtioularly instructive. 

A. feature of the w-ork is the association with each 
diagram and Illustration of a clear and concise 
deseziption. There is provided a list of reference 
w-orks, both historical and xnodem, together with 
a satisfactory subject inde:x:. J. W. h*. 

Afon-'ael rf-t* Rar J*. h^emale. ( Riblioth^que 

Rrofessionnelle.) Rp. 3110. (Raris r J. R, Rail- 
li^re ot his, 1927,) 22 francs. 

Tms is a clearly written book by a high authority 
on practical bookbindixig, suitable for smateur or 
professional. It does not enter into either mass 
l>inding or casing for the trade, or the refinenxents 
of hnishing dear to the high-class amateur. The 
attempt to illustrate the various manual processes 
by photography might perhaps have been more 
successfxil had the photographs been bettor repro- 
duced in the printing ; as they are, they are less 
clear thaix the line dra wrings in IM-z*. Oockerell's wrell- 
known book. 

Ror Rnglish rciaders, w-ho presumably woizld be 
either bookbinders or bibliographers, tho most use- 
ful parts of the book are likely to be the glossary of 
technical terms, and the Rrench names for the 
various siases of paper and the measurements of the 
corresponding formats. The diagram eacplainlng 
the terms applied to the various regions of a bound 
book is good and clear. 

Von Rrof. T>r. Wilfried von ^leidlitz. 
(X>ie hLriegaschauplatzie, 191-f — 1918, geologisch 
dargestellt, in 14 Ref ten, herausgegeben von 
Rrof. I>r, JT: Wilser, Reft 8 .) Rp. viii -f- 82, 
(Rerlin : Oebrtidor jElomtraeger, 1928.) 10*40 

gold m arks . 

Tubs eacorbitant charge of 10*40 gold marks for this 
paper- bound pamphlet of 82 pages, with a doa&en 
crude hgures in the teact, is probably due to some 
sale being assured as pairt of a series which contains 
soxne important w'orks. The book is a useful 
summaxy of the geology of Rlanders, and includes 
an Instructive table (pp. 14- IS) of tho Relgian 
ICainozoic deposits. The book refers to the xnilitary 
engineering in the 'W^ar, and to the victory at 
IMtessines having been achieved by the iRritish 
mining having, unnoticed snd unheard, deposited 
a million kilograms of oacplosivo 20 metres below* 
the lowest Oerman counterworks. 

33y Rorace W 3 mdhamL- (Rennes Siac-!* 
T>exxny Ubrary, Ro. 27.) Rp- <ll-ondon i 

Ramest Renn, JLttd., 1928,) 0<f, 

Tuis small book on crimhxology is a very interesting 
and well-com.posed account of the history of crime 
mainly in Oreat Rritain. The conditions described 
even so recently as a hundred years ago will make 
many people’s hair stand on end, and show how 
urgently penal refomx was needed, and, for that 
matter, still is needed. The author^ like many 
2 >eopIe of the present day, considers that capital 
punishinent should- 13^ ab<difihed« 
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X^4£l:'ti£x*€r to ttiio E.4clit:oir. 

£ 5 ni^<i ^dLitor- c{oe^» 9 «oe Hot^i. r^s.a^o-rvMi^l^ J^ctr 

ojo'^rt.'fcor^ist €ifie^>re^9€sdL 2x35/ Aritvv oor*»’«495po«V:£en,<«. .JV«»2/fc€v 

€?«»«- '9^M%€Jt4ssrt^3i^^ iJo -rsKW <^o oor^e^joorfcrf ««wfefc 

o»* cK'rs^ oH^&r ^■at-'rtr c^f IN' A’arxJOEfc®! . .N'o r»<»e«oo -£jsr tctlcetr*- 
C>/^ ez-^0^«.2^7«2'0«««r C>0j»9»«9%l''£4.9^«0<3(^0^r2^. 

'•“^ririL® *l:'i:<l<i^J[L ICioare in ^Tr^nt:. 

*X*MJEJ Cfcoo<>nijf>4put:xyin]pC ^lio-Lof^r-auip-li <IF'if;?. X) -w-ViToln 
txKilc^n X>y »JO«*» on. 1 lajsX' 4si,t:- XsLTi4»«it:.Xi., Xivo tnilc^s 

«a.Jt>ovo O^-ir-wafoo^-od-iJC-^^ • ooixvoyg* «Ln icXea. of t^Xio 
49 ui:xoo of X-Xio X4clal fc>OT**^ in t>Xi.e> XXivor '‘J^^'esnX- <.'ia.ina- 
l>or'ong5lx is -t-ito most oonvoniont »tox>l~*i«-fJ |.>I«uc3o foi* tlm 
visitor -wl^o closiros to ^writnoss ono of tlie* most sttrikin^; 
olrononxc^na. in tXao n«fctnr»l so€3n^T'>r of CI4j:*o«,t X3jfit«tin- 
It is a. f^i^Vk-t, "wrJhicsXi novor* flails, axi.<.i at oaoXi >xi|a:l:i 
Sf:>z*in^ ti<.io a ;gronj:> of x^sitlcsnts i^atHor on tiio X>anlc 
at Grainsfoox-otii^li axxci. at ovox':y' villag^o for twt=%lvo nxilos 
^io'wra tlxo T*ivof. Visitors fx-om distant i^arts of tXxo 
oonntx* 3 r ax*o. iio-wovox*, scsax-oo, and tfjis, X tXiinlc, is 
lax'i^oly' O'winjac to -w-ant of ^n*idanoo as to datos -wXxon 
tlio' dis;i>lay' oan too x-oolconod on witto oo**tainty. 


and *not it agfain^ and so o n as fatr _ _ 

arniloa atoo'vo Oainatooron^to . Ttoo noax* -viow is sf>l,ondid,. 
from ttoa fttry^ of ttoe» -iva'V-as laaXrin^ ttoa toanlt^ and ttoo 
foaminfic * 'wtoalf>e * -vp^toioto roar ttooir oroSts atoo'v^a ttoo 
stoallox^s. Ttoa distant ‘vio'W', lass eas^ to ototain in 
ttois flat oonntxT^r* is almost o<inall; 5 r strilsiin^ in a 
difforont 'way, ttoa ^wtoolo distiartoancso marinn^ in ono 
toroad tori^tot toand oac tending from Xxanit to toarxlc 
'wliioto sw^ooi^s majcsstioall;;;^ tlio rivor. Ttoo lan^tto of 

ooni'so mn toy tlxo eai^ro is fnlly fi'V'O-and -ttoirty milos 
fjrx>m its toog^inning noar ttoo oxxtfall into ttos Xinmtoor 
ostxxar-y, and all ttoo 'way ttoo oomin^? of ttoo tido is 
toc5ral«lWl toy ttoo warning? ory ‘ 'wa»*o oag?ro.’* 

VAXJonv%.T^ C*om!«rxsn. 

Ingclo’wood , 

Oam X>o* '1 oy , im-oy . 

^tosolnta 'NXa^nituda E^flTaots in StaXiar Sfxaotra. 
Irr is Icno'wn from ttoe* f nndanaiontai 'woxXc of\A.clamM 
and I^oXi Isotoiittor axrd tlioii- follo'wors ttoat ^oirtain 
j>airs of linos in stoliar sfx^otra otoang^e in f'olativ-o 
intensity w^itXi aXxsolxxto- Iximiltiosit 
axxd til is toas formod tXio X>asifH 
of ttoo mottood of *■ sj>€-50trO«oogji<^ 

t >ax*alla>cos.* *'X'too rxxcsttood l>as 
litXifcsx'to ojr ojxirioal , stars of Ic.now'n 
loTxiixxosil: y tooixx|a? xiso*! as a toasis tt> 
dot«»»‘jmixxo tlio Inmixxositios of otlie^r 
Stax'S fronx oal iX>x*atio XX onrA.’^os. g^alia’s. 
i*<*se>arc*ltos oix liipclx- toxxxfx'ratnro i«>ix- 
isatioix, wtoilst xxot rorriovingj? tin* 
oxxxj3ix*ioal toasis, affordoci *x. g^xfnc-rs! 
<T|nalitati'vo €>>i:x>laxxation of xnaixy of 
tX»<r* x'osxxlts otosox'vocl, 'X^’tooy sl»ow*t‘ti 
ttoat ttoo low^ox-tx! valtto of sxirf»i<*<» 
gz?x’avity g/ ixx g^iaxxt Stax's as csorxx jxai-cKl 
witto dwai'fs^ xxxnst oaxtstx x'odnc'otJ 
j:>rossnros in ttoo atxnos|xtooros <tf 

f^iants w-itto oonsocfnant inc5X‘o*xs< -ti 
ionisation and tooncso ixicroasx** I iri- 

tonsity orxXxaxxood lixxos (i*anii**- 

leool*:,*X^.^-JV., XO). 

Oortain anomalios, lio'W'O'V-ox*, r**- 

rxxainod. TXxo XIalxnex' linos, for 

o?cam}r>lo, Ixavo tooon long? known t<* 
inoroaso ixx intoxxsity in ^iant st«.Tw, 
'wtoilst, ox'ijB^inatixxje? as tlxoy do front 
xxoxxtxnl atoxxxs, ttooy stoonld on t.lie 
sirxxjplo ttooory dooroa.so. ,A.g?aixx. tlie 
linos of Sx'~*“ al'ways inoroaso ixx intoxxsity witto ixxx^i-iMa.rt- 
ixx^ Ixxminosity , “w^toilst ^Qin tto.o sixnjxlo tXxoory tXioy 

stoonld doox'oaso at tomjxox'atnros atoovo ttoo -toxniior**- 
txxro-xna>cim\xxxx in ttoo stellar seqnenoe. X-astly, Mis« 
X*ayxxe (J^orx^ord IN'o- 30*7, I02T> toas fonml 

ttoat ttoe lines of all nentral atoxns inox'ease in int«'ix«il'y 
W'itto inereasing? Inminosity, in op>£xositioix to tto<' f>re- 
dietions of ttoe sixnfxle ttoeory. 

Ixx a jpajxer recently oomxnnnlcated to ttoe lXoy«-l 
^stronoxxxioal Society, I toa've develojxed a nxetlnxl ft>J‘ 
treatirxg? stellar atosorntioxx lines taking acconnt of <li« 

optical deptto at 'W'toidx ttotey originate more prooist'jy? 

of ttoe optical ttoiokness of ttoe layer in 'wtoicl* ^'*^‘**^ 
oxXj^nate. It is -fcinjtTXiA possitole to define a 
ir =: -jr^, snoto ttoat ttoe toetoavloxmr of ttoe JST atoms toof-wo^ 
-r* O and -7- «= determixxes ttoe toetoa^trionr of 

corresponding? spectral line. Ttoe -valne of do 3 ><^^nci» 
*on ttoe part of ttoe line-oontonr oonoeimed, 
g?res»ter in ttoe wln^s ttoan in ttoe csentre* tont it is ^1^*^ 
determinate. , Ttoe nxetlxod lends ita^f to 
onssion ci>f atoiiototte nnMi»<fi?nitnde effects«» and it is 
possftole^ oaXcsnlate dxv/dcr et eonstant temper ire. 


Tortosey^, ten 



~?ri<ltxt X>ore» Ixx tti 


xt. aX Knxxi-tlx. 


SmOticient ixxforxnation can toe gd^exxed fx'om ttoe 
tatole of ttoe time of toig?to 'water at certain ports -wtoicto 
appears on ttoe foxxit-to pag?e for eaoto znontlx in 
** XVtoitaker^s Alnxanack.** Hays 'wlien 'very toig^to tides 
are eocpected at Hondon :&ridjc 5 -e are marked 'witto an 
asterisk, and on ttoese days ‘ a g^ood eag?re ’ is e^cpected 
in ttoe Trent. , Ttoe tooxxr of toi^to w'ater at Hxxll is ^iven 
on tXxe same pa^e, and ttois" is ttoe time 'wtoen ttoe 
-vdsitor stooui-ld take station on ttoe riverside patto 
toelo'W' ttoe end of jBo’wling; Oreen Hoad, Oainstooroxxg?to. 
It most toe rememtoered ttoat ttoe tixxxe g?ivexx in 
** XVtoitalcer*s Alxrxanaok ** is Cl.M.T., so ttoat one tooxar 
mnst toe added fo r t toe monttos -wtoen Snmxrxxer Time 
is in oT>eration>, Ttoe earliest and latest toonrs axe 
approacxmately O and © ap-.iMC- O.IMC-T. l^rom -A.pxH 

to ISeptemtoer inclnsive ttoere is enong?to ligrtot to see 
tootto morning? and eveninj^ eag?re. lAIarcto and Hctotoer 
fibre 4 a?odd for 'lxeig?tot of tide, tont lig?tot is failing? in ttoe 
evening?, fibnd fxpxn IMovemtoer to JPetoroaxTy, tootto in- 
.olnsive, conditions are ran f avoxaratole for ttoe speetacle. 

On ttoe oocMSsion of smy latest ^,yXsit ttoe Trent % 

fiuririved at .Oainstooirotig?to on ttoe day fiufter 

fiuad sa'w ttoe eag?re dn ttois fibnd ttoree 


:sro. Vo3to- laaj 
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XM ls> i63E3u» 'liiaje iad:xoY^<5l iwx>€sv^Mt& in. ^ 

WUit <i^ni*30*w»e>«s, i«u Jroan ct^curfcs fio ^lante z 

ibU^c 3^ Vnrctn .i£ m S>osit»wn. Xn t^t<^naX&,tJiTX^ 

«2uVA^ t>wo n^8U3nx»'tiw>3L9 xcm^ l>«> 3n.«bcl«> r 

«»it>l:t^ar ,w«> xk^s^ tin3c«» oc»erf^de»nt; o£ ^en«»r’«bl .nl>- 

ieK>xrp<t>lorE of i3btim.o«ijplxoi?o» 4»o l>o const^iCmt^^ 

or -wro mny nf>ti.i?‘il>ot>o oT pnoitvy tio j>laot>ooloot>3pio j>ro- 
OO 08 O 0 jand- ^ ^ 4auoo€>rclm^ t>o t>l:vo oauloolcb- 

t^ions of XCrcumoxvs 49urkd £3ddln£rt>oi:i» <x 1:»oin^ n univorsa.!. 
oonst>ctnt:^» jaf' -t-liLO t>«an]pornt>xuro« mrxdL JR t;]r&e» olootur-on 
j>r osMsmro > 

If -«: i« falcon ns oons^n.nt>« tvlto si^^xa. of is foiand 

In ovojr^ o«4ao -fco lao xitl npooox-clebrftroo 'wx-fcix 1:.H.o c:| v]Lnlit-.n.t/ix^o 
jarociiotiioms of -trlao sinrxx^io jSnJhtn. tlioox'y ; for neuLt^ml 
nfoms 'WO find rf-?^7'/c^eri>^0, wlxiofi is, fio’wovo**, in oon.t>m> 
ctiot-ion -wit-fi ofosoarv-ntrion. :0%xi> if viro t>n.lco «: -==- cijr*( A;!!')*/*, 
cfJV/d^ is foond t;o no^skfiv-o. Tfiis is in n.^rooaxxont. 

'witlni olxseirvjBktiion - Tfins o1b>sorxmt>ion clooidos nj^ninstv 
tHo cwssoTOjatiion rc ^ ooaxst>«tn.t> nncl in fnvomr of t>lxo 
y>>iy»ion.lly «fcCJOOj>t>a.ljlo la.'vir k = txJF* . 'X'fie origin of 
t.iai’s nanrlcoci difforonoo rc^idos in t.lao differing l>e- 
ikaxrioor of t>lxo ]>n.rt.ieLl oloof>ron yarossnre st-fc tJtx& 

oonstvnnf> ojpf.ion.1 doj^trlx -r^, on -fclxo -fc-wo nssxirnjxfions. 

'I^'fies st>ront>ixxm nnomekly is similarly removed vrfien 
■wo talco fc :== <xJF*/<A;^ )**/*- Wiaefcfiex* t>fie ofisex-vntrions con- 
fima f/lio values of rUV /d^ in amonnf> cxs >^ell as in sign 
oannot> fie st>at>ed nntil xnoi-e derailed Sf>ectiro-p>fiotio- 
jraxofric def erminations of line-csont/onrs are availafilo 
for »e*jnen<?e« of stars of oonstant T' fitxt differing ff. 
f^fio ffieoi-y fjrediots, fio*w<9ver, tfiat tfie J3afiner lines 
sfioiild fie Tnnefi mor€:S sensitive to gr ixx stars of loxv 
effeotive ten\}>eratnre tfian in tfie earlier tyi->c?s, as 
a|'»|:><'»ars to fie tfie case. 

’I'’fie now formxilse* if oonfimaed fiy ofiservation oxx 
stars of Icnown i/, will affox'd a xnetfiod of comjxaring 
t lie ^-valxxos of any two stars of tfi<» sanxe toirxxf>ex-atnre, 
and so xxltixxxately give a rational fiasis to tfi.e determina- 
tion of s|.xeotx-oscoj>io jxarallaxes. Tfie j>ossifiility of 
tlnxs detoxTnining gr-valnes from linx’t- intensities -was 
j'>oint<=sd oxxt some yeax*s ago fiy Tanxxelicoolc. 

I^’^till details will fie oomnannioated to tfie Itoyal 
yVwtronoixxical Society. 

13. A. 3 VIzx. 2 >»^b:. 

Tfio University, ^laxxofiester, 

I^ov. IG. 


Voirtricea on time ^dlonaoon Front. 

*'r'H.3B: soxitfi -wrest monsoon advances in most years 
fi-om tlie soxmtfi-east .A.rafiian frSea first tow^ards 
iVlalafiar and tfien gradually nortfiwrards along tfie 
west coast of time Indian Texmixxsvmla witfi a clear xlis- 
fionndary, tfie xnonsooxm air fieixxg relatively 
cool, nxoist, and fi.igfily mmxxstafile, and tfie air on tfie 
otfier side fiot, dry, and l^ss vtxxstafiie. It fias fieen 
Kixown to move nortlx-wairds in soxne years witfi a well- 
jnax'fe-ed * dep>x'ession * in front, a few fiundm-ed milc^s in 
diameter, axmd cause a fixmx^t of tfie xnoxxsoon on tfie 
fiut it xvas never recognised tfiat innumer- 
**''^*‘® lit'f'lp wfiirls, 20-30 miles in dia.xneter, formed 
oTi tfie discontinuous fioundaries, and ;|massed unde- 
*^*\^'^*^* <^3ccej>t tfiose 'wfi.iofi. left tfieir traces in tfie 
t^^olafia autograpfiio records. Elven at Oolafia tfiey 
wore xxnlcnown mxntil twro vex-y tynictal voirtioes passed 
tdrovxgfi JBoxnfiiay oxx ^‘nne 17* 1027* and forced atten- 
*;**^**^ timeir eacistezmoe. A. searofi. -was znetde of tixe ]pcmst 
i‘oooids, snd severjsl otlmors "were discovered to fia ve 
l^assed tnrouglm ^oxnfiay in x>x*evious yeaxrs. Timey 
loolced for during time fi-uurst of tlmis yearns xnon- 
sc>on, and a feelmle oxx/& v^as noticsxsKl nassizxg tlmroimfi 
sfiortly after xnidniglmt on ^'une XI. 

Xfie nmonBKmon fxronts undoufitedly xrenxaeexsEt tyoiOal 
time tro|pios analo^^mms* not 

{Site sxxnxlar^ to tfie jpolav' frontal In, tliue emctecr-^^trofmieial 

N®. ;Sew^^ 


region* tfie tfiefirir of admxcfi Imas fieen so elafiorat^ly 
developed fiy time ISToirwegian meteorologists.. TfiO 
voirtices formed on tfie monsoon fronts are tfieredfoire 
of jpeoulisur interest j for* xvfien tfie detailed synoiH^c^^ 
investxgatioxms of tfie fxoxxts are av^alafile, tfiey vrili 
eventually fie foxmnd to fie waves as w-ell as vox^icsc«i 
lilce i^ose on tfie polar fronts (V. Jl^jerfines* 

vol. 2, JSTo. 4r>, and tfius tfiroxv con- 
siderafile ligfit on tfie nature of tfie txransition layer 
fiet-ween tfie different air xnasses. 

.^^Lssuming tfiat tfie vox*temc, -wlxicfi passed tfirougfi 
Etoxnfiay fietw^een 7 axmd 3.30 on <7xme 17, 1027, 

fiad travelled -witfi tfie velocity of tfie mean -wizxd 
wfiicfi prevailed fiefoxe and after its passage, it -w oul d 
appear tfiat it fiad a diameter* of afiout 22 zniles. Tfie 
sfiarp rise ixx wind velocity from 1 f> -to 37 miles jrmer 
fiour, follo-wed lay e sfiarp fall to 12 miles and ano timer 
sfiarp rise to xxxiles, and tfien a c^uiclc return to 

nox*xxmal condition, all occux*ring witfiin an fiour and a 
fialf, dmxring xvfiicfi tfie dixrection cfianged from soutfi 
to nortfi tfirouglm -west, and pressure <lropped l>y 
0*173 incfi of mercury, suggest tfiat tfie centxe of tfie 
vox'tesc nm-ust fiave passed -witfiin 2 or 3 miles of tfie 
Ofiservatory. Tfie velocity distirifiution in tlxis voxfemc 
can fie very approximately x'epz*esented fiy tfiat of a 
3FK.anlz:ine*s ooxxxfiined vortex. A. velocity of 30 miles 
per fioxxr ixx its rixxg of xxxaxirnum velocity will tfixxs 
accoixnt for a central fiaroxnetric depression of 0*10 
inofi of mercury. 1 rx a similar rxxanner tfie ofisex-ved 
fiarometx'ic depression in tfie otfior vortices -wfiicfi 
pass«^'l tfiroxxgfi JFionxfiay could fie explained fiy worlc- 
irxg out a tfieoretical vortex Ixavixxg approxima-tely 
tfie ofisex*ved distribution of velocity. Tlriere oaxx 
tfixxs fie very little doufit tfiat all of tfiem fiad tfie 
structure of an afcrxxosj^fieric vortex. 

Tfie air texxxperature near tfie ground durixxg tfie 
passage of tfie vortc^x of 3'xxne 17, 1027, dropped fr-oxn 
70-3*^ JET, to 7 7*3® F. Tlxis vortex -w-as follo-wed fiy 
anotfier aftex* afiout 14- fiours, and tfie tern perature 
again dropped, from 70-7® F. to 70*5® E*. Time sue-* 
cession of vortices, some -well defined and otfiers not 
so -well defined, wlxiclm passed tfiroxxgfi or near JSomlmay 
in tfiis year, and also in soxne previous years, dxxrixxg 
tfie noirtfi-waid movement of tfie xnonsoon f ron-ts along 
time -west coast, lends strong suppox*t to tfie view tlrxat 
tlxey are also -waves on surfaces of discoxxtinuit^. JK, 
detailed acooxxnt of tfiese vox*tices -will fie pufilisfied 
in due coux*se. S. JEC. X3A.:Nr:fisaj c. 

Time Ofiserva-tory, J3omfiay, 

Oct. 17. 

Tnrc interesting letter of l>r. S- 1C. lianorji on -tlxe 
appearanc<»s of vox-tioes at Etomfiay fiefoxe tfie airrival 
of tfie Txmonsoon is fiased for its tfieory on a fairly strict 
acceptance of V". Bjorlc.xxes'* viewr tfiat a cyclone is a 
product merely of dynamical instafiility of Helmfioltzs 
weaves on a w-idely extended fx'ont fiet-ween cold and 
vrarxn aix*. 17xxt many still accept tlxe €»arller vievr, 
due to I>ove, Helrxxfioltas, IMargxxles, I^igelo-w, ESxner, 
and otfiers, tfiat a cyclone merely ret^ulres tfie juxta-^ 
position of t-wo air-xnasses at diffexent temperatures, 
time la-tent fieat of condensation providixxg energy in 
addition to tfiat froxxx tfie descent of tfie centre of 
gra-vity of f>fi® systexn wfien tfie cold air fio-ws un<$.^^ 
tfie w-arm. Tfie conventional statement regaxrdlng 
tfie area in froxmt of tfie oxxcoxxxixxg monsoon -Wfien 
disturbed -was tfiat it is one ‘ of scpmally -weatfier in 
wfiicfi a s-fcorm xxxay fie fox*xnixxg * j and -fcfie conespond- 
ixxg explanation -was tfiat at first ligfit varialm^ airs 
pze-vailed tfiexe for two or tfiree days, so tfial> tfie air 
near tfie sea suxrfaoe fiecame very fiot ruokd moist, 
oonditiozxs favourable for ixmstabillty. 

X -welcorxxe^a X>r.' ,^anerji*s letter, fiowever, for its 
reminder of^ -tfie teaacxperature contrast bietWeen tfiis 
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floe ASE&oifiit; «fci3r mxu3t, «3<»ol ttdrsr maxi^mts 1tm»xmm€>€>'±^ 

xixxrv&aa.ti^ so etmjski^ 'wJtusxa. inniozK«K>ox>. 4au^^«t3aoss 

i3jrm4Ql«»z* tJbo liLOCkl^iecl «i.lzr 'WO liOr-vo os«f3a3.^ol oox^^ 

^it^ions of s, ooXd firo^e witifa it« SitrfMexiL«ii9ko.ts< sqiitsttlls siO.<l 

itre t^oodooog^ <>o jpMsrodocjio •v'ozrfcioos of wr^Dorsf^oot^s* 

It. will^ fooxlitOri^o tilko jparodiaLotJoo. of :rcuLtiL if ti.l:&o X^ofc 
oixr ^"w^liioln is liftod l>y Hilo sold is zxiLotst*^ att. oJ:i.>r rskto 
izx lt>s iowroxT lo^ro^rs i euarktSi if xkka%y l>o f tAOf 03/^oloinkOs 
onl^r fossio ^wrl^on. fills xooisfujro oscooocis somo limif . 
.^Xso if 'VP'CMxtd. X30 izxfojrosfixsL^ fo soo w'XxofJhfcoi* f]:i.o 
dliroofioxi. of fl^o fix^xif ■fciof'W'oenn. ftnoso f-wo «Li3r-j:xiLCi.ssos 
is irols.fod 'wifln. fHo diroof ion. in wrXiioIrfc fl^o oyolono^ 

wrXion forrmod* tiofinns fo jcno'vcs s. motfox* on -w-lriLioli 

is l^adl^r noodod. <3iJ:>i»s:nn' *r. 'W'a.x-»cs:«-. 


1*1x0 Hosf of X>issodsifion of I^ifr* 0 |^on. 

loNT s, r’ooonf loffor fo I*rAn7xmE3 313 t Soi>f, I, 

1&.33> 3EI- O-s.'V'iols. inaus jprosonfod somo ovidonoo in- 
dioSrfini^ finckf flro Iroof of dissooiofion of is 

nof mozo fJhuan 0-8 volfs, 4 exs oonfr*«ksfod 'wdfH f>xo 11*4: 
VO If valno oatloolakfod X>y IBir^o snd Spioneir 

; 1038>. It sooms dosir*tl>lo fo sfofo 

flrs.f^ somo mon flis S.|g^o If. S. Xdollllcon iBund I indo- 
pondonfl^r z'oool'iod flio conolnsion. fln sf fXio vs^lno 
of H> for" is i>jrol3a.t>l>^ cxlionf O-S volts. ITlao ovidonoo 
on 'wlriolx I rosclxod fJbls oonolnsion, vT-lrioH sooms fo 
mo q-ulfo diroof ond rrnabml>i|^;xzous, is oorrfs.inod im- 
nlioifly in. a, x^oonf oxfiolo fcy O- Hor* 2 it>or|? (.d-nr*.. d- 
33;, 183 i 1328> on tiro no^atfivo 1?^* i>a.nds. 

Hor*ail>or*f 5 Iros groaLf ly ozcfondod” fliis sysfom^ obf sin- 
irr^ 12 lovols in fbo oxoifod sfo.fo cls oomfzs.r’oci 

fo fbo & lovols 4ai.vGi.il4Sil>lo fo Hir^go and Sjzoneur. Ho 
is flms a-blo fo i^of a. fairly fmsfw'orfliy otrrvo for flro 
variation of flro fro<juionoy of vibration -wifb fbo 
vibrational qxjianfnm nnmbar (jp- 20S, loo. oif,>. Ho 
fbon obtains;, from fbis omrvo, 3-S volts as fbo jzrobablo 
valno of fbo boat of dissooiafion for fbis oxolfod 
lovol, 'witb 3-7 volts as an np»j>or limit. Hovrovor, 
^lots mad a by mo of all known vibration outrvos 
rndioato tbat tboy x^robably airways bavo a i>oint of 
indootion^ and tbo tmo valno of JO for lovol ^ is 
tboroforo slii^btly moro tban 3-7 volts, ratbor tban 

ZFor a roason a^jzoarini;^ bolo-w, I will assnmo 3-3 
volts as an ni>i>©r limit. .^ddin^ tbo olootronio onorjgy 
3-2 volts, ono obtains 7-1 volts as an ni>i>or limit for 
tbo total onorgy didorcsnoo botw^oon tbo normal <.-Xr''> 
lovol of and dissooiafion from stato .d'^- If tbo 

prodnots of dissooiafion from stato .d'’ aro tw'o nomcxal 
atoms and tbon 7-1 volts is «tlso, -witbin a fow- 

tontbs of a volt, tbo normal boat of dissooiafion <X>'> 
of 353"*’^. If tbo prod trots of dissooiafion from stato 
.d'' inobrdo ono oxoitod atom, is at loast 2-4: volts 

/ess tban 7-1 volts. Hy tbo ar]|^trmont prosontod 
bolowr, tbis -tvorrld givo X > = 3-6 — 2-4= 7-1 volts, an 
xmroasonably lorv valrro. 1*bo probablo prodirots of 
dissooiafion from tbo varioirs olootronio lovols are 
disotrsBod in tbo aooompanyin^ lottor by I*rof . lUtrllikon. 

► 'Tbo total orror^gy rrooossary to obtain normal 
and !Nr fjpom normal 35^» is tbon j^ivon by oitbor -f«, -+- JO" 
or X> - 4 - vrboro and aro tbo xospootivo ionisa- 

tion potontials of tbo notrtral molootrlo CIST^) and 
notrtral atom <lSr>. Honoo, by oonsorvation of onor^y, 
JT^m, -4- relation nsod ropoatodly by JBirgfo 

and ^ponor. Xm oan soarooly bo mox*o tban 13-3 volts 
<tbo orcporimontal values rani^o from 13-3 to 13-0 
volts). "W^o Have Jnst soon tbat JO" oan soarooly b© 
more tban 7-1 yoits. Honoo 7-1 13-3=24-0 volts, 

^vir^ an upper, limit for tbo potential at wbiob 3&1'^ 
xons rnii^bt drst appear, starting writb normal 
Jl^pl^poss and U-nnn - 26B., 7€W1 s. 1026> 

'plbMBiajrvOcl iions at a' xnizumnm 5 pHc>tontial of 24 volts, 

tbo ric^t side of H^hm 'Wra 

3saro. Vox-. 1223. ■■ 


know tbat ;Jr« is I4^3 volts d'. HopfU^dU X% 3 ies. J9as„ 
27, 301 ; ' 1323>« l^onoo X> oannot w-oii l9»o -srraatsr 
tban 0-3 volts. “ . • 

ITbis now value of 0-3 volts <or a few tantbs of a 
volt loss) is €M>nsistont -witb 18ponor'*s tboory of tbo 
ori^n of tbo ci^-g^ronp bands observed in tbo aftorgdo^ 
of aetivo nitrog^on, provided tbat ono assumes , tsbat 
assooiatlon to form tbo nitrogen moleoulo ooonrs 
only botwroon ono normal and ono 2-4 volt <mota8tablo> 
oxoitod atom. It is also etonsistont witb tbo cpxito 
different rooont ideas on tbis subjoot $^von by JEC apil an 
and Oario (IMaoi-tnEtn, ISl, 0€>3 { dune 0, 1323). Tbis, 
l>o-wovor, is a matter w^bieb c^an moro appropriately 
bo disoussod by tboso aotivoly at wrork in Oro 3Sld. 

Hire:«^ and iSponor used tbo value of JO for iN’* ^iri 
oaloulatin^ indirocstly tbo value of JO for 2*9‘0- Ibo 
above lowering froxn 11-4 to 3-3 volts low-ors tbo JO of 
INTO by balf tbis difforonoo, tbo now_indiroc5t oaloula- 
tion boiriL^^ tbus 7-3 volts <or loss). Tbis ai^ro^bt bott*^»>i' 
'witb tbo lator moro reliable diroot oaloul^tion of 
3-8 volts, by ^Tonkins, Harton, and IMTullikozi 
JRsv., 80, 130 j 1027). .^11 recent w-ork se^ms *tr> 

indicate tbo approximate corrootnoss of tbd valuf- 
7-0 volts for tlxo JO of O^, gfivon by Hir^o and 18poxxojr. 
Hotness and Harknoss <unpublisbod wrork) liavo 
recently cbookod tbo Hir^e and Sponor value of;aboiit. 
1 1 volts for 00 . Tbo probablo values for tbo boat, 
of dissociation of tboso xnoloculos are tboiefore, in 
tbo opinion botb of I^rof. IMullikon arxd myself, f> 2 . 
7-0 volts ; 00 , 11 volts ; IST^, 3-S volts (or sli^lifl.v 

loss) { JSTO, 7 volts. 

K.A.v»«o:^«l> T. UxsoT-r, 

Hnivorsity of Oalifornia, 

Sopt. 28. 


assig^nmont of ciuantiiiik 
' luxallikc-ii. 


Iisr connoxioxx vritb tbo 
numbers for ol€»otx-ons in rxxolooulos (H. fc5. 

JKev., 32, 183 j 1028), it is ixxxportant, ixr c*on- 
sidoiHixxi^ a moloculo in a spocxfic^d electronic sta.te, 
to knovr in w^bat electroxxic states tbo atoms or ion^ 
x-osultin^ from its adiabatic dissociation would lx- 
<It. S. Hdnuxlliken, JP’/^ys. JKov-, JNovember 1028). J liav<- 
tbus been led to a study of dissociation px-odixcCs anti 
boats of dissociation for various molcx»ul€?s, axxd arr»c>ii^ 
otbor r€»sults bavo xroacbod conclusioxxs «>ssoutially 
tbo same as tboso stated in tbo accompany iriL| 2 ; 
by I*x-of. jBtir^e. Outly a few- points conoornin^^ tli« 
xutrojg^n moloculo -will bo j^ven boro ; furtbox- dis- 
cussion will bo found in tbo ax-txoles cited. 

AaA Trof- X^izri^o points out, data on Nj*"*" funxinh 
stx?on|^ ovid.onoo for a value of about 0-3 volfs fot* 
tbo boat of dissociation (X>) of noutx-al JNT*. 
electron lovols of HT*'*' are known at present, xram*^ly» 
tw-o lovols at about 13-0 and 20*1 volts (JKT" aixci A' 

lovols of Hlx^e), and a tbird, probably also •>S'. level 
at 24 volts, - wbi ob is known fxrom tbo w^ork of Hxjj^ness 

and I^unn. Tbo transition vi" >> .XT" oorxrospe»x<l» 

tbo ‘ no£^ativo rxitroig^on bands.* If w-o confixx<^ 
solves to a oojrxsi deration of adiabatic px-cx^os^-^e-x oi 
dissociation, dcxflnito tboorotioal linatxtatlons 
xro^ard to possible dissociation products. Tliix«> «« 
H:und bas sbown (2?. jf. 42, 03 t 13i2T), 

unexcited <*-S^) JNT atom amd an unoxcitod <*!*) 
can ^vo only one stato of on adiabatic uuion. 

Otbor •iST states must involvo an ocacdtod atoxn t>r xo«- 

Ajb. l^iwTig& notes in tbo acconxpsnyib3 tetter, 
borjg^*s work loads to tbo oonolusiKlon tbat tli*' 

7 ^ experimental value for. tbo total onoiTeEy' 
ourrod to ionise an 3a[a jtnoloouto, oxcssito it t<> 

.d"', and dissooiato it a^Sabatioally, M <no^ moro 
24-0 volts. Tbis value loads to'X>sa®0'*3 voltw, “ ^ 

dissociation products odt state .axe an 

atom and ion. If tbe latter supposition x» «;c>rre ; 
tbo dissociation, proctucsts feom' tne noin»»<*/ 
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X>3)K3a«dMCBa^ 


_ . H-i I ■■■■■■ _ _ I ^ '" -“ _ _- -■■■ ■ - 1 ■■■ •• 

o£ XBLV^^ J$0s^en^ ciribcNC^rdln^ t>o ^t3:» Ijareoedtaoier paar«ir-p 

«ra»pibi^ molxakX^'. «uaL Asao^eec^ cb1>om osr mxt, A wnmtytg a 
^[> 4»3cie»^ted I^^sfeAoa^ an^ an. -uneac(»t>ecL ion.» 'wne iia^tra 
5r,-B?- =» JM:*0 -v^olts dfor diaaocaat^ion -froxn 

state JSr^'‘’25'^9 'volta l>ein^ -fclia enars^r inte>r>7-al l>at^-waan 
i>ha lo^nr'-^iS and *-Z> atatjas of t^lxo 2^ at^om. *X71:ia o'beaxrv’od 
■v^alna of 3F*.J87. for- atata -XT'^, as ol>tainad lay and 

^Inonor l>y Jfnaar aacrtea^polatiion of onrvo, is 

1^*0 ^ot-te. K3Cf>orixnanti> and til:kaozy .aro t>l:maraforc» 
in ascoallentv aaroansLontv if Jt> »= 9':5 and if» as Xforaslsar^ 
luas sta^Koerted* nnoacoited i^iv'es INT-^ -i- IST' (W' in- 

dioatea ecKcntad tn t>tia *JO seaite). wKila aicol-ted JNT-"^ 
in atata -d' ^g^i-v’os N‘'*‘ -+- 3*0" <une3cos'ted>, on adial>at.|c5 
dieaoGia t£oi!% - 

'Tlno follo^^ixii^ tal^lo aiHows iio-w t^io QT.JS, x^eblues 
ooxnjparo '%fV'x±ii:x -v^alnos csalonlat^cMf aooordin^ t>o oao ln 
of -fclao a«»tnni>t*ions JO *= 0-6 and X>=ril-8 volte. TCThiLO 
af^moxnont^ is ®ood only if JO = 0*6. If t>liLO assnmcid 
disaooiation jp»rodnote for stataa JX' and ^4."^ aro rovorsod, 
■tJti& a|?frooxnonfc is vary i>oor for JO oqnal -fco 0-6 

or 1 2 -S. 


lESleotroja X^vc^ls. 


'Xot4fcl !iDnt«»rff 9 r to l£x«ltio AnA X>&aaoolAt;c5 
<VoltBI><. 


X>caiigrnat4oKk. { Volte. Ot>«e(rv«»d.. | 


jr'<*.s!> 

Hoen<^«t8 And 
l..unn <•-&'#> 


OaIcuI Ated . 


Z> — XX'S 

2;e*a<JN -4- iS4-> 

2S-V<N' 

or litl£S^<s^ 


24*0<l*r -4-B^-+-> 
or lalsdxer 


In t>lxo <%aso of JEiognoss and H-umn’s ^4:-volti lovol* 
for a dia batiio dissooial>ion is dout>tiloss at> loast^ 
26 volte. Tlxo onorgy of S-4: volte Ixaoomos availaI>lo» 
liowovox-, ixx coll%<eri€>Ttj», and sniUcsos in tlxoso ciromn- 
sl^anoos for dissooiati'iozx into N""*" -4- KT. THis faotii i« 
ixi fi^ood e^T‘e>&rxx&jn.-t X>=^0‘6, I>nt> is tncomj>at>il7lo 

wit.K JO= 11-S. 

■A. s-fcxxdy of e3c]perinxont>al da-ta on T'.iS. valnos in 
x'olatrion t«o t.l3ioorot^iGally j>ossil>lo dissoGiat>ion fxrodnotis 
for -tlio olootvron lovols of trt^xxtT'ctZ g^ivos addit^ional 

t^vidonoo for tiro valixo JL> = 0-6 volts. X>otails •will 
not l>o iQ^von Iroro, l>nt xnay l>o foxand in tiro roforonoos 
fjitod, -to^otlxor -witlr otlior ovidenoo l>otlr for and 
tfc^jcainst tire value X> !=» 0-6- 

3Ft. lVf;xTX-x.xxcaa:iff- 

ITjxivorsity of Oirioa^o. 

Oot. 25. 


• Oomf>ton saatrtarcad radia^on 'ate nanatly done in tiro 
following;: wa 5 r. An Inoidont 'Iteaaboi. df, ij^nj^n^bEarisiod 
l££^3rt> of intensity JT^ and froq^nonoy oMSMert alonOT 
so~^ix.ijst is soat-torod l&y an olootron at tiro ori^g^in. '’^Tiro 
aoattorod Hj^lrt a^^xx falls on anotJikor olootron , virlfdolr 
li^ s on tiro y-aacis at a distanoo tr fronr tiro o:id:g^n. 
intensity of li^lrt, wlxiclr is tlrns donibly soat-torod* 

^ in tiro f>lano parallol -to tiro ac^-ts piano tlrron^lr, tlio 
sooond olootron is orcaminod at a distanoo r' froin 
t^is olootron. 173ms, for oacaxnnlo, if tiro polarisa- 
tion _of tiro soattorod li^lrt is tiro samo as on tiro 
olassioal tlroory, tiro intensity in tiro ^r-dirootion -will 
l>o a&oro. On tiro now tlroory, Irowovor, tiro rosnlt is 
diSoront, and wo ^ot tiro folio-win^ orcproasdbon for tiro 
intensity in tiro piano montionod rn a dirootion 
formxrrig an an^lo 0 -witlr tiro s -dirootion * 

a- s» f . ^ ^ 2«.* 2«t» -4- V 

^ <1-4- ^ 2< 1 -4- d)* J * 

wHoro «. donoting^ draurg^o and mass of tiro 

olootron, c tiro velocity of liig^lrt, and H tiro Planok. 
constant. Tiro fornrjmla differs from tlrat of lI>ira<o 
and Oordon l>y tiro sooond term, wlriolr is indopondont 
of 0 and is of tiro ordor of magnitude «*, as w'as tiro 
case wrtlr tire deviations t>otw«3on formnlax of tiro two 
tlroorios given in onr proviovrs note. IP'otr a given fro- 
qixroncy, tlroroforc%, a constant anrormt is snporposod on 
tiro intensity of tiro II>irac-Ciordon forxnxrla for all angles. 
Tire additional temr is snrall for ordinary TSC-rays, l>ut 
is of alrorrt tiro sanro order of magnitrrdo as tno first 
term for -y-rays. Tims for <xs= 1, and S, w^lriclr corre- 
spond to tiro wavo-longtlrs of 2 x cm. and 1 x 

onr. rospoctivoly, tire second ■term is alxmt 0**6 and 2 
times tno first at 0 ==* 00° respectively. 

Tire ercporirnental results of ^Klailxnann and BdCarlc: 
oazrnot decide Irotween tiro tw'O tlroorios, sinoo tiro 
wavo-longtlr used is too long to malco tiro difloronoo 
apprecialrlo. On tire otlror Irand, X^rrldrslcy^s resnlta 
s€»em -to l>e in favour of tire X>irac-Oordon tlroory, if 
tire -wa VO - lengtlr rrsod in Iris ercporixnent is lretw€»en 
0-07 A., and O- X Al.., as rvas mentioned in IriSt note, 
l^or Iry using tire mean value of tlroso frequonoios in 
our formula, we £Lnd tire intensity at 0 **= O® -to Ire 
alrout 6-6 per cent of tlrat at 0 ==> OO^, ins'tead of 2-6 per 
cent as -was fo-und Iry I^-ulcirslcy. If tire wavo-longtlr 
used wore O- 14= A, , Iris result wo-uld l>e in agreement 
wrtlr our formula. M!ore acoura-to nreasuromonts *witlr 
IX. -rays of slrort wavo-lengtlrs as well as witlr *y-rays 
are dosiralrle for tire tost of tire present tlreoiry. 


Tiro P^oXartaatlon of Compton Soattorinife according 
to XMLrac’a No-w 3Et.olati viatic X>ynami<»- 

Acoo«m:N'u to tire quantum -dynamical treatment 
X>irac and Gordon, tno state of polarisation of liglrt 
«c*.attorod l>y froo olootrons is tiro samo as on tiro 
4*lassical tlroory. Tlris result sooms to l>o in agroemont 
witlr ercporinronte of ICallrrrann and iAdCarlc S- JP^y«-» 

36* p. 120 ; 1026> and of I^ulcirslcy (ISTATrcmE, p- 276, 

Aug. 26, 1026>. 

On tiro Irasis of tiro now relativistic quantum 
< 1 y rramicss of Xlirac* 30r- ICloin and I Irave calculated 
t >ic intensity of liglrt scattered try froo oloctroirs at 
r*3.‘5t rrndor tiro infiuonoo of a piano monoolrromatic 
iwliation- Tiro result for unfioxaariscMl inoidont radia- 
tion was j^yen in a note in IMA.'rtmn <Sopt* 16, 
l>. 308 >. laCente tlxo deviation fronr tiro I>irao-Oordon 
formula is not small for y-rays at largo angles of 
w<iattoring* aXtlrouglr oacisttng oaparinaeontal . results 
wycnr uns^Xo iw> dbooido lb»otet>r^n: tiro two tlroorios. 
*<caently I Irave 'examined on tire now tlroory tiro 
ciuostion of polarlsatiion of tire scat-terod liglrt more 
• •losely. ' _ - ■* 

i^Tcperinrente to dertermine tSevet polsuriaation of tire 


'V. INrzsn:r»T.A.. 

Univorsi-to-tote Institrrt for -toorotisic !B*ysilc, 
Blegdojms vej , 16, Ooponlragon, 

Sept. 28. 


Tsfatural Pyramids on a Boactr in -tlmo IMow Helrrtdos* 

'%Vnyr.r: engaged recently in Iriologioal rosoarolr in tire 
ISTow Hebrides “< in tKe Pacific Ocean > under tiro Porog . 
JSladen Trust, I came across a oxrrious goologxocd 
plrenomenon on tiro Irlaclc sandy Iroaolr to tno east of 
tiro moutlr of tiro It. Yoro in Pig Pay, Psjpiritu ^anto. 

I Ira VO never Iroard of anytlring rosonrlrlrng it rn any 
P8krt of tire world. Possilrly tlroro are readers of , 
j^A.*rmBt» wlro can explain it. 

All tiro -way along tiro Iroaclr for tfrreo or four milSs 
tlroro extends a row of piles of po%>1>lOs. lidDcNSt of tlroso 
piles are a couple of feet Higlr in tiro nridd-le and a dosen 
paces across. Tlrey are covered at Idglr tide an d 
wlrolly or nearly vrlrolly exposed at lowr tide. Tire 
constituent polt>1t>los, of Irladic voloanic rocak, are mostly 
oval in e^apo, soznewlrat fisftitemncl., sard peo-lraps tlrree 
or four inches long. Petwoen oadr piXo of polrcrlos and 


1^0. aMMis, ^ ■- 
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iV-4 3r zjjRiS: 


t>i:»:oi:NEs e«» izx xxnoisi/ atebmctm Aaa. <3aci>a.aEi:8(e oC eueycid 
»o%7^e3rckl fsickoos i3 fiblmcMst> l>eLXH 3 oiT p»€»i>t>le3. 

mKero i» Cb tw&ri.c4«j;}i4>y' for t;Ho ]>iio3 tio «u33Vjm«» fib ciietfbtxi'fco 
s}^€b|30 <300 1 ), xbonmol^'-, slsucbji^o of eb 'V'orjr lo’w 



i^io. 1. I'-lrtTi. 


tJb-iroo- sided ^py-rajcoid, irxoliried on t;iio loee-ehi in stioli. «b 
'wa.y t^lxe'fe t-lae Letnd'W'erci side of t-lie j>yr«bTrxicl is fiLln\ost; 
level <;i^i^. S)- some ceses a. second, snr^^cbllor 



Fio. 2,-- Vt'rtic*al soctlon. 

j>yr«bmtid Wsus l>een j>lastiered on, cbs it> were, fo fHe sea- 
wrarrd side of a l«tr|a:er one <see ri^lit>-liand side of 1 >. 

IBcbolb p>ile of net>ljles I'esfs on «. similay-ly sliay>ed 
8bce'umni4Bb'C>ioxb of sctnd ; and wlxere t.liere are no j:>el>l:>les, 
t>fe.e saxitd alone eonfinnes -tlio succession of j>yran*»ids. 

I ereofed strides fo marfe: fHe i^osition of fw^o adjacent, 
'well-formed j:>yraxnids, t-o see 'wlietilxer fliey -would slrxift; 
tilxeir jpxosi't'ion at> all, iNTe^ct^ day one of tilxenr» -w-as as 
before* -wlxile fbe ot/lier bad sHift/ed sli|arbt>ly, and a snnall 
one bad arisen bet>'ween fbenx, 'J'Sjvo days lafer a|;^ain 
t^be t^*wo nmarlxed jpyraxnids bad d^'^rojp^ocored, one edm- 
I>let;ely, t>be otber so nearly coxnjxlet-ely tbat. I should 
notv bavo finessed of its jpr’evious exist-ence bad X xxoti 
znarlced if before. 

Itv is j>erbai>s sij^niflcan't> X notviced a stvx'oni^ crurrentv 
running in a ■w-esferly diroctvion y>arallel to tbe sbore. 

'Tbis curious xro-w of lowr yxyramids extends alon^ tlxe 
beaob to tbe w^est of tbe nnoutb of tbe river also ; but 
bere tbe ^benomenon is less clearly defined, for tbe 
stones are mueb. more numeroxxs and tbe yxyranxids ax'e 
not separated by bare areas. At 'X'asirllci, near tlie 
soutb-'west corner of tbe same island, tbere is a sonxe- 
-wbat similar rowr of piles of pebbles, 

O^orexo* Xt. XB.4.KS3n. 

XJniversity ZMEuseuxn, 

Oxford, 


bXannsori.p't: XXexrbals . 

A3E*»c>POs of tbe article in of Oct. SV, p. 

€m ** IkXanuscript Xlerbals,*^ X>r. jSin^er and others 
.jlnterested in tbe subject nrxay like to have tbeir 
attention directed, to tbe existence in tbe iBanlcsian 
X,*ibrary 3Nro, <fS), no-w in tbe XKotanical XXepax-t- 

znent of tbe Ktritisb IhXuseum. flNT^Ltural XXistory), of a 
voluxne of 'water-colour- dLra'win^s copied from tbe 
Oodex Anicia duliana, Tbe interestini^ point about 
this collection .is tbat tbe dbrawingl^ xnixst bave been 
nxade before tbe transference of tbe OodeXs^ito Vienna, 
since dra-win^s imperfect or missing from. * tbe Oodex 
are included and complete in tbxs series, 

A full description is igiven in tbe ** Oatalojtffue of 
IBooks , , . in tbe XXritisb 3Xuseum <i!^atural lEXistory >*** 
vdb p, IB- 'W'oonwaJEtn* 

^ X^onjgiX^d; Road» 

,, 

Vox., 1SS2J 
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X inA 4 »re» 4 x 9 ci in MdriT W ooci-lfc^, Tree's mCmvaaov 

to a copy of tbe ** J'uliana Arxioia “*■' ’‘'Oodex ,^t tbe 
IBritislxJ^useum <bratural Xf istorryA, at Bb utb IFCensins- 
to n, Tire volunre -was unkno'wn ^ 

Tbere are, bow^ever, quite a number of^^fearlg^^ copies 
of this majs^nideent Oodex in existence,' ^ Obe suob 
copy was described by Trof, Tensi|$ of Oenoa in X 1^0^* 
in bis “ Oontribusione alia storia della botanica,*’ 
There is another in tbe Oavnbrid^e TJniversity X,ribxary 
<Tress mask E3e- /5. *7.). On tblus latter X- wras con- 
sulted some years ai^o by tbe late X*rof, 3S, O- Sro-wne, 
X convinced him of its true nature, and be catalogued 
it as an Oriental AXS- of X->ioscoridc»s <Btro'wne, 

Another interesting: copy, dating:, perhaps, from 
about tbe year 1600, X foixnd ei|^bteen months ‘s^o 
in a miscellaneous volume of Oreek texts at tbe 
Oorxurnurxal Iwibrary in ]Bolo^na. Xt contains figures 
derived unquestionably from tbe “ «Tuliana Anicia,” 
but so fantastically treated as to make tbeni cari- 
catures. / 

"Vet another derivative of tbe *■' Juliana A.¥xicia ’* is 
at tbe I-libliotb^qx»e X'^'ationale at X*ariw (OrA 2001). 
It is of tbe fifteenth century, X liave direotec* atten- 
tion to it in my article ox\ ancic^xxt lierbals \ix^ tb<* 
JoK-rrinZ of XfcZ/ei-Vic? iiS’iud-tes <vol. 4-7). \ 

Tbe early history of tbe “ Jxi liana Anicia ’■* ys un- 
fort Innately lost, but tbere is, I think, sufricierit 

evidence tbat it -was attracting tlie occasional atten- 
tion of herbal illustrator's tlrrot j|acbox»t tlie ag:es. Xt is an 
extraordinary fact tbat t-be very elexrxexrts of tbe art of 
inclepexxdexxt plant x*epr<:5sex>.tation sliould bav«'> entirely 
disa.y>j>cared during: tijx> earliei- IVliclclle Ag^es, for «t 
tbat i>eric>d tire int«5rest in plaxjts fox* liox'bal y>xxrpos«?s 
*was intt^nse. fclcience x?raw then, bo*wtf^ver, at its-, 
lo-west ebb, and w^e bave here, as I >.>eliev€.’», an e^xaxn|:>J<’-- 
of tlic jjoxralty xxsaxxkind must yxay, in tlie en<l, in all 
its, faculties, fox* -tlx** suy>x>r€sssion or negrlctst- of any one 
facxilty. OnAax,xs 

X.oxic1oxx, !N-0. 


MLodulatlcn of U^ht 'Weaves by IXi&tx 
X^requency Osclllatioxxs , 

The: modxilation of ligfbt trains by big^H froc|uenc*>’ 
oscillations acting: oxx a XCexrr cell Ixas been exf*<*ii- 
men tally verified by Xtxrpf> Xld . 47) f t >r 

tbe tballiurxx I'esoxxance line. X^be results found by l»ifn 
seenxed to ag:ree -well w*itb tbe supirosition tl<at tbe 
forxn of frequency »' could be represexxt«?>d by axr infirxito 
•wax^e train -wbicb w'-orrld be split uj;> into threes w-ax**^* 
trains of fi*ecjxxency r - 4 - 2"', and r -- T, -wbei’e T is tlio 
frequenoy of tbe big:l» frequency oscillations. 
over, results forxnd by xne and described below indicate 
tbat tbe modulations may^ depeild on tbo fox-m of tli«' 
ligebt inrpulse. 

In these experiments, ligrbt from an iron axe w*ik 
sent tbroxxgcb a ICerx* cell w-itlx plane i|>arallel x>lat<*j^ 
containing: 'water*, and tbe spectra of tbe li^bt after 
passing tbrou^^b tbe cell was pbotog^rapbe^d witl» 
qxxartas spectroi^rapb. Tbotogfrapbs -were taken botli 
when tbe XCex-r cell was attacbe*-! to tbe bigrb fxrequciiey 
oscillator (of ai>f>roxixnately one metre wave-leng:t I*) 
and -wben it -w-sis disconnected. Xn tbe xreg^ion of 1 
spectiruxxx from. 2336 A, to 2400 A.,, 'vrbicb "was studio* I 
entail with a densitoxneter, it was found tbat tw<» 
tbe lines were shifted towards tbe lon;^ w*ave-leut^tli 
side by 0*i A. wben tbe oscillator w-as actic3i|^ oxx i n** 
lECeJrr cell, -while tbe other exg^rbt lix 3 .es -wbicb wore 
xneasured in this re^gion sbow*ed no difference in tbe two 
cases. 

Xf *we consider a ll^bt pnlse of tbe foxrm 
$/ fscKa 
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At* »sr^^'a^|>o.g:«b<i€>^ ^np-it>lxouLl> ola4sirn^e» of 

iTckvxxM. <s»«> ^%fffe®ooif> 3 r of t^li&ozx 'wo oaqpooti. 

if isfao " .jQOO ^oSogt.t> -» of t>lxo oulao w«u3 aixmx>l>^ 

3ro}«btiecl of titk^ oaoil£a.t:do]nj9 jpxroaoxxt; io 

t>}%o 'fcluefcf- f Irxo “Wd-vo -fcx-diTX wouild l>o xx3iodi:fi.ocl. l>y 

-fcf&o Ixi^Ki iE*?ii|«^t» 3 Le>i 3 . 03 r osoilldt^iozxa^ oauiiaixxi^ tlTio f roqtxxorxoy 
of tjlxo ligflxt; -writilx t>}xia ddTox>irk| 2 ; oooffioiorx-fc fo l>o 

olx«tn.£^eKiL . 

l^dxr^ol J^osods^oH !F'*orxn<id'fciorx, 

IF*x*dnLi£;lii:i. Xxxst>it>ot>o, IPliildclolixlnid. 


fxxrodlsiixx^ aixx:xxxli>dki.ooodly da tsix.dy d{3x>x^AoJb. i>lx.c» 8lxoro» 
daci.d. fjfxis olnozma 'vtrdt^ox* ao f^lxdtr fox* aoxxxo <3.d3pt>lx 

if# ooxxfdixus d ooxiaxd€»xdl>lo dirxxooxi.t> of dir ixx t#i'xo foiraacx 
of l:>xxl3l3loa. Tlnie i» -fclno oduao of t>!hk.o TPirfii-fco dj>f>ddr’daauOO 
of oxxolx d aujrf . Jl cio xxo-fc 'bHinlc f,ixdt> i^oo-plo folly rodliao 
'blxo ddxxi^ox* of d'tt>e»jrrxp»t^iTX^ -fco a-wirrn irx erooli dordt/od 
'W'dfor 5 t>lxo offoot# is y^etr-foot^ly olovioos -wlxorx oxxoo 1<> 
la x>oin.t>c»<l oo.t>, l>vzt> X Ixdvo ixo-fc foxjurxd f>li.dt# flxis ddxxg^r 
ia rodliaod dt dll^ dxxd d 'WdX'xxiriL^ da 'to i-fes oxcia'toxi.c^o 
xxxdy xxot# too oot> of ^>ldoo. J . S. O'WJHrcr®. 


^odoxx of oxx Golourod JE^dlcdUfo . 

A vxcaBtY ixxfoxoat>ixiL|K xioostioin is rdisod toy Uord 
Xtdyloi^li’s lo-t-tor otx A-otioxx of X^igctof. on. Ocsllnloid 
st/dlnod 'wif.to JVf.dldotoi't^o Ojroon,” in 1*^ atti-t jaxc of Oot-. 
27^ I>- 046. 

ISXr. -A . IWCnni'o, fctoo nxdnnfdof txrojr of t/too ‘ X^osodroto ’ 
foixntdin jxon, in d loftox* t>o nxo ddt<od Oct>. 3, 1928, 

clisonssins f>too oolonr of Ixis p>oxilS xnddo of todlcolito, 
sdi<i r ** Tblxo tolxxo I igdvo xxp* xndltin^ . . * ds in sixc 

^moixt-tos or loss it> sp>ont>dnoo\xsly otodn^od to ^^roxisn, 
«.rvcl not^ d nico ^rc^n oiftoor.” Xtoforxixx^ t>o dnoivtoox* 
of todlciol^bo, 3VXr. IVIxxnro sdid z “ Ttoo oolouurs 
it lody olxdngo t.o dx*o not- yot Isino'wm-** Tn rojgfdrd "to 
*x <loi*xxidn tordnci of todlcolito, too sdid s ** Iurdr#;?o 
e jiidntitios 'woro sont to Otoind d fo-w yodrs dj^o to xndtoo 
ixndfaros of, dncl it seomod dn idodl sixtostdnoo, 
l^xxtv liO'w ttoo Otoinoso w-ill not todvo it, ds ttoo dmtoor 
c'iidn^ocl to rod dnd tolxxo to lacroon, dnd ttoo ^ods ooxxld 
t^v'itloxxtly not too rolic^d xxjxon. A Xtosodroto pon, f^roon 
orifacindlly, csdxno todolc from Xnd id d tocsdntifxxl mtoy 
«»nd ritiilo trdnsjxdx'ont 

X^'or ttoo informdtion of ttooso not dotj »xdinto<i -d’itto 
IIk* stjtostdxioo, it xndy l>o xnontionod ttodt todlcolito is 
«. xvoll-lcno-wn synttootio rosin xnddo toy ooxntoinixxi^ 
rdrtoolio dc^id dnd forxndldotoydo. JEvidontly nitro- 
r*«'ilixloso is not ttoci only odtxsdtivo d^ont of ttois onrions 
oolonr citodn^o. Xldltolito dt fxxrst is lic^uid, dxxd odn 
l>t'‘ ototdinod ds d licjtxid vdx’xxisto, 'wtoicto odxx no doxitot 
too Htdinoc-f to dny dosirod oolonr- ^ Xldtoini^ dt d snitdtolo 
t ♦'ixi pordtxxx'o j>olynxorisos it, dnd it toooomos oomplotoly 
insolixtolo in 'W'dtor dnd nodrly dll ottoor rodj^onts. 

Appdrontly fnrttoor invos^gTdtion xivill too nooossdry 
t o dotormino ttoo oduso of ttois otodn^o of oolonr- 

lI>035XAJL.r> lVXiCr«.Jd-A.Y, 

V’'ilia, 'W’ditoxndtd, 

IMtoxxto Odrlo. 


JLfO'W' Rxxoydxxoy of Surf. 

lVlA3Jif's[^ xodsoxxs todvo tooon dd'vdnood for ttoo dro'vtmin^ 
f ttoo oro-w of ttoo Ityo lifotoodt, tout ttooro is ono wtoioto 
todvo not soon aroforrod to, dnd vsrtoioto, I ttoinl*:, xxxxxst 
to d izcxodt oactont xosj^oxxsitolo. Ttoo first tixno I 
^idlisoci ttoo ixnportdnoo of ttois 'W'ds -wtoon stdndixx^ 
►*x ttoo roolcis o'vnertodxxi^ixi^ ttoo rdpids toolosr X^idj^drd. 

notiood ttodt ttoo srdtor 'wrds xxxixxod to d ^rodt dop»tto 
^itto dir toxxtotolos, cuoid ttois sooxxxod to mo to ttox-o'vr 
iKtot xij>on ttoo fdilnxo of s-wixnxnoxs to sxxrv'ivo ttoo 
Mxssd^O of ttooso rdx>i<l<»> 

T'iio tonxndn toody tods d doxxsity djfxjproxtixndtoly ttoo 
*tmo ds 'wdtor, dnd d S ’ wl xxxarnor finding toixxxsolf in 
vntox* oontdining Idrgo nxxmtoors of dir tontotolos is in 
sdxno nosition ds If dttoxni>tSrkg to la r wixn in d liq^'^id 
>f d xnu«^ lowor donsity ttodn srdter,. Stxjpposo,. for 
'^«.xnx>lo, ttoo Wdtor oontskins lO x>or oont of »ts "volnjoao 
>1 dir toxxl>1>los» ttoo offoot npton d mudn dttomfxtmg to 
•wim in ttois wonid too ttoo Sdvno ds if in ordindry Wdtor 
to odrry znoro ttodn -d stono ^woigtot ux»on tois 

^V^^on ttoo sod is rongto* ddtto d srind toiowing 

>n. »tooxo» ttooro tasndny d snrsf* or d .nnmtoor of 

3sro. ^sa, vW*. XS3&3 


A touxmr X&cUsxso X^rOgond* 

Tn^ logonds of primitivo j>ooplos coxxnootod 'wltto 
dstronoxnicdl ovonts dro of intorost to stixcloxxts of 
tlxo toistory of onltxxro, ottonogrdptoy , oto- A story 
of ttois Idixxcl 03cpldining ttoo odipso of ttoo mooxx 'W'ds 

toodrd toy xno Idst A^ngxxst in XCdrd^dj ^d rogioxx to ttoo 

'»^ost from £^Itoox*tjis (Odxiodsixs>. Ttoo Jl^drdiSdxdxxs 
tooliovo ttodt oxx ttoo mooxx ttooro is d toondsoroo giz^l 
gxxdrdod toy two dogs. Tlxo ovil spirit Zoxxxildtoas, 
wtooso montto is so Idrgo ttodt -vrtoon oponod ttoo lo'wor 
lip lios on ttoo odrtto dnd ttoo xxppor on ttoo slcy (iomil=s= 
Idrgo, dixsa == nxoxxtto ), w^dnts to dovoxxr toor ; tont too 
Odn do ttois only wrtoon tlxo girl dnd ttoo dogs dro 
dsloop. H o W’^dtotoos ttois nxoxxxont to sw'dllow ttoo 
moon w-itto ttoo girl dnd dogs. Ttoxxs toogixxs ttoo 
oolipso- Ttoo ICdrdfSdxdixs tooljx ttoo girl to too sd'vod toy 
modns of stoootirxg, stooxxtixxg, dxxd px*dyox^- A.11 ttois 
noiso, ttooy tooliovo, ixmst dw»dlcon ttoo dogs, wtoioto, on 
ttooir pdrt, 'will wdlxo np ttoo girl. TJrxo girl tooing 
d-wdlconod, slxo is tooyond ttoo fxowor of Zoxnildtxz:, wrtoo 
is ttoon otoligoci to disotodrgo ttoo xxxoon. 

uAstronoTxxixxdl Otosorvdtory , 

^Mosoow". 


X^ropdrdtion of TdntdJLum Pontdtoroxntcid • 
X>xmxjsrrx ttoo ooxxxso of prolixnirxdry in'v^ostigdtioxxs 
-wtoioto dro no-w in progross writlx ttoo viowr of ro-dotorxxxin- 
ixxg ttoo dtomio wroigtot of tdntdlxxxn, it tods tooon ;:foxmd 
ttodt tdntdlxxxn pontdtoroxnido odXx roddily too pxopdxrod 
in dn dtxnosptooxro of nitrogon or drgon toy distiflixxg toxro- 
xnino on to powdorcMl tdntdlxxxm toodtod to to 300®. 

XXodting ttoo motdl to rod toodt, ds dono toy IVloisfSdn 
rsrxdxxufir, X34l»» StXX i 1303> dnd sxxtosoquont 
worlroxo, todS tooon foxxnd xxxxnooossdxy. It is toopsd 
Idtor to pxosont in d pdpor dotdils of ttoo oxcporixxxontdl 
prooodnro ddoptod , togottoor -witto ttoo xosxxlta of*fc 
dndly t iodl dotox*xxx indt i ons - 

XC- It. IC».xsjxsrdswj^nax,^ 

XTnivorsity Oollogo, 

Oo-wor Stroot, 'W-O.l. 


'W'todt Is d MLytorid ? 

I2v“JBB»y yodr, -wtoon disoxxssing cinostioxxs of gonotios^ 
writto my oldsseo, X dxn ooxnpollod to oxcpldito ^todt ttoo 
tOTct-tooolc nsos tlxo word toytorid in d "vory looso 
in<?l-ix dir>g tootoroseygons indi'vidxidls of dll Vdlnds. 
uAoooxdixxg to ttois oomxnon nsdgo, ttoo -world is fxill 
of toytorids, dnd dll toxxmdn tooxxxgs dro toytorids. X 
suLggost ttodt it would too moro oon-voniont to rostsriot 
ttoo nomo toytorid to Orossos tootwoon Spsoios, Orossos 
tootwoon ymfdtions or mxxtdnts sro xntongrels» tout it 
mdy too toottor to xxso d moro tootoniodl or tntecmdtiondX 
-word, dnd X sxxggost * tootorogono.* 

T. S>. sA^ OooaEMeifcnT.#.Tt. 

. XTniyorsity of Oolomdo, 

.33ouIdor, Oolomdo, 

Oot. aa.. , ' - " ' 
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^^'^JEIJE r’ofl&ot^ui.^ tiolosoope x>o£M3e»9es one otovioos 
-i- etd^etxx'tcbi^o over- 'bl&e x'e£irebot>ojr, iia. 'bliCLt^ tJa.© 
X>osit*ioxi. of t>fi.e foous xs Index^endenf of t/lxe coloixr 
of t>]xe nsod. «ls stn ofifset) t;o flxie ctll -fcyx^os 

of jredeofors wlxiolx Ix&ve Ixoezx used t>y e-sfronomers 
suffer from f>lxe fck.Gf flxeLl> t>}xe field of good defiLrxi-fciojriL 
is oozxxj>a.rci»fixrely sm.£i,ll. It> is fmo j>ro*vfded 

fiixe miirrors Ibe correctly figured, ra.ys of ligHt 
X>«krci.llel to tlxe ]prlxxci]ps,l Sixcis of *l Ne%vt>onia»rii or 
OctssegrsLin reflector converge e.ccuretely to €l focus, 
Ixut SL l>e£kxn of pe.rs.llel ra.ys coming in in a.ny otlxer 
dirc30tion does not do tlxis, £i.nd epprecialxle coma, 
sets in at a comparatively small distance from the 
centre of the held of view. 

It is in consequence of this defect that reflectors 
have so far not heen used exteixsively for accurate 
positional wrorh involving the precise measurement 
of good images, although they have heen invaluable 
in colour photometry. Aj& an excception to this 
general rule, how’ever, it should he remar hed that 
X>r. van IMaanen has used the 60 -inch reflector at 
IMount "V^ilson for the purpose of the photographic 
determination of stellar parallaxc a research in- 

volving the most delicate and careful measures of 
position. I>r. van IMlaanen has usually chosen his 
comparison stars at a distance not exceeding eight 
nxinutes of arc from the centre of the held, and we 
have it on the authority of Ih*of . Ptitchey that with 
this instrument really accurate measurements 
cannot he nuade at a distance greater than fifteen 
minutes from the centre. 

The develcmnxent of large reflectors, culminating 
thus far in the lOO-inch mirror at IMLount \iV"ilson, 
has hrought the astrononxer up against another 
dijBBemlty. The nxirror is filgured on a single large 
disc glass, and for the largest jnirroxs the hgure 
is apt to he spoilt hy the fiexure of the disc and hy 
distortions introduced hy temperature changes . 
Xn^'the case of the lOO-inch the mirror had to he 
osb^t in three pourings, with the result that the 
hottom layer has, through de- vitrification, lost its 
rigidity, therehy impairing the general strength of 
the composite disc. In recent years Trof. IP. "W^- 
R«itohey, with the co-operation of Trof . H. CJhr^tien, 
has devoted himself to the overcoxning of the 
present defects in large mirrors and of the mechani- 
cal difiSiCsrulties w'hlch threaten to har the road to 
further progress. Axy account of these researches 
and of the designs to w^hicsh they have led has heen 
given hy Trof . Ritchey himself in recent numbers 
of and also in a series of articles 

at present appearing in the jr^^uirwhCiZ qjT th^ 

In €U3hwarzchild had shown hy detailed 

oaioulatlon that^ it w^as possihle to design arrefiLeotor 
which would giye a large field of good definition. 
His plan ^ con 443 ted of allowing the light after 
refieotion at the large concave m ir r or to impinge 
on a smaller concavs. mirror placed the 

focixs of the one. The heam then came to 

. f ochs at a pp int on the optical axis the tw^o 

, jEnirrors.. The c-urvos of the mirrors W'ere not para- 
holoidal and ellipsoidal hut departed from th«» 

Hoi 3083, Vot. 1223 
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forms, and Sohw'arsschild showed that they cTould 
he figured so as to secure good fmagea- at large 
angular distances from the centre of the fiMtd writh- 
out at the same time spoiling the axial images. 
W"ith such an arrangement, ratios of focal length to 
aperture as low* as to 1 ooxxld he secured. 

Sch-warscchild prohahly regarded his design as 
giving a special type of telescope for a special 

purpose a small focal ratio writh a large field of 

view" hut it could not he generally useful on 

account of certain defects. A& designed, the dia- 
meter of the small mirror w"as half that of the larger 
one, therehy cu tti ng ofi a large proportion of the 
incident light. The photographic plate had to ht* 
situated hetw-een the tw"o mirrors, therehy cutting 
ofi more light apajrt froxn the ohvious awh^^ardnesR 
of such a position. IFHxrthermore, the tuho had to l>e 
inordinately long and consequently unwieldy- 

I*rof- Ohr^tien has continued the math^matioa.1 
investigatioxxs thus hegun hy Sohw"arzchild, and has 
designed a telescope in which the usual Oa^segraiii 
form is adhered to, that is, in which the light after 
reflection at the large concave mirror is again re- 
fiect€>d hy a small mirror, placed inside tlxe 

focus of the large one, and then passes through n. 
hole in the centre of the lazge minror and comes to 
a focus heyond- JB'ollow'ing SohAvarsKchild^s Lead, the 
mirrors are not figured exactly to the paraholoicla.1 
and hyperholoided forms, hut are designed so as to 
give a w'ide field of good defixxition. One sxic?li 
design gives a focal ratio of 6-8 to 1, and the instru- 
ment as designed is compact and w"orlaLahlo. The 
field is slightly curved, and in order to nxahe the 
hest use of it a spherically curved photograpliic 
plate is necessary. Alternatively, a correcting Ions 
can he placed nearly in contauot "with a fiat photo- 
graphic plate. 

Tumixig to the actual construction of xxiirrors, 
Trof . R-itohey has carried out careful researches in 
this direction. It w-ill he rememhered that ho wa.s 
intunately connected w"ith the mahing of the 60- 
inch and lOO-inch nxirrors at ISdount Wilson, and 
his experience of the various difiBLoulties attending 
their construction and use has led him to oonoen- 
trate his talent on new" and unproved^ desifpxs. 
He has now" designed a type of mirror in whieh, 
instead of figuring a single disc of glass, the mirror 
is a honeyoomh structure ooxnposed of c^Us hnilt 
up from thin plates of glass with their edges groxind 
and cemented together. A thin spherical shell of 
plate glass is fitted on to the upper surface of tn© 
cellular structure to which it is t lbcann cemented, and 
a sheet of plane glass is eamiXar^y cem.ented to 
low"er surface. The upper surface is then figured to 
th e r equired form. 

The cellular mirrors constructed in this way 
very light in odmparison with other mirrors of tne 
same aperture, and Trof . Ritchey ani^cipateB tnat 
it will he quite practicahie to conStim.<it a mirx*or^ 
10 metres apm^ture.. IBHnrihermcwre, they 5;**'^ h 
ventilated hy circulating sir through the cell«, sm 
in this way distortions .arisiMS frnnat _t€#in:TOX'at>ure 
inequalities ean, it is elaimed, he diTnin ated . 
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X>ipc?»a*»-38®r 1* 'l.‘&a33 

Xt> l>o ^c»3aQip»lA«ibiaiiBedL mti ]potint> t>liL&1> 

£03r ti3Bk& xi.o’W' 'tiolei300jg>€» & wide field o£ 

^ood defiiAlt>ioiqL» auiad for t«fie xiew oeilulefex< l^Srpe o(f 
TOiirirox* do *3iol> xiMerely escia-b on }pei.i>eir. X^rof , RitoliLey 
Jtxebs ' ooia*rtana.<ybed in t/lie opbrioa^l le.l>o]ra.'fcoiry o£ 'blie 
:iPa;ris OfejEMBarvartiory bfie xoirrox-s £or st model o£ 
blxia Idnd, ^ Snoli ixusbinamente ebxe iio l>e Imown. &s 
JBMticli.ey-Oh.r^t>ien refleobox's . In bfie model wlxicla. 

liLCus l^eein. ooxksbimo'ted blxe e.pez-b'ux'e is 19-3 inolxes 
.Sraoid bliie loocbl lexrgbli. of bixe oomlxineLbioxx 130 Ixxolies. 
Tlxe bwo miinroxs £i.x*e ^tl-TS inohes eu^SLictt, blxo oonvex 
Ixeiix^ of *4r-0 inofies a.pexrbixr'e . Tlxe foons is sibnsbed 
-a^b ar i>oin.b 0-3 inolies l>eli.iixd blxe vexbeac of blxe 
ox>biGa>l stxrfaee of blxe la.x^e mirror. Tlxe mirrors 
-a.ro of blxe oellixla.r byp^ descrilxed a,l>ove, a«xxd a*re 
figixred according bo I*rof. Olxr^bierx’s designs. Tfcte 
field is emlxerica.1 a.nd is oonca.ve bo'wa.rds bli.e 
incidenb Ixglxb, wiblx eu r audios of 23-6^ inolxes. 
iSplierica,lly-oonoa.ve plxobogra.plxic pla.bes faa.ve Ixeen 
eoxxsbmcbed for nse wiblx blxe xnodel. riTlxese are 
■easily nxonlded bo blxe reqnireKl cixrv'abnre. J3nb ib 
niixy Ixe renxarlred Ixere blxab, so far as asbronomy of 
posibion is eoncemed, blxe preoise measxxrenxenb of 
izxxages on a cxxrved plabe w'ill presenb a diffieixlby 
bo l>o overconxe. 

Opbical besbs "wiblx an arbifioial sbar Ixave Ixeen 
earriod onb w^iblx blxis nxodel, and also wiblx a N'ew'- 
botiiaix model of blxe sanxe aperbixre and fooal lengblx. 
''rixese besbs make inberesbing reading. Even ab a 
<lisbance of nxinnbes of are fronx blxe oenbre of 

blxe field blxe inxages of blxe l!^ewbonian refiecbor are 
disborbod Ixy e^precial>le oonxa. Ib is oblxerwise wiblx 
blio Itibolxey-Onr^bien model. Up bo minnbes 

of aro from blxe cenbre of blxe field, blxe image is a 
<lifTraobion diso of alxoub 0-S8 seoonds of arc in 


diameber. Beyond blxis and ixp bo 0O minnbes from 
bfie cenbre blxey are approsdnxabely oironlar, blxe 
diameber of blxe image ab fiO minnbes Ixeing eiglxb 
seoonds of aro. 

*3?lxxs mnolx Ixas Ibeen aooonxplislxed, and ib is olear 
blxab blxe aooomplislxaxxenb xrepresenbs someblxing of 
blxe Txabure of a revolnbion in blxe design and oon- 
sbmobion of refiecbors. Tlxere seems no reason wliy 
insbmmenbs of nxoderabe sia&e of blxe Ibibolxey-01xr<M>ieix 
b 3 rpe slxonld nob l>e oonsbmobed, and asbrononxers 
wonld welcome blxeir olxvions advanbages. JCSTo 
donlxb blxe consbrnobional beolini<iue wonld develop 
in a normal nxanner and larger insbinxnxenbs 'wonld 
appear in blxe conrse of bime. 

I*rof. Ibibolxey Ixas, fiow-ever, debermined bo go 
inxnxediabely bo insbmmenbs of blxe largesb kind, 
and Ixe Ixas already dcxsignod belesoopes np bo ben 
mebres aperbxxre. 3paoe forlxids a debailed descrip- 
bion of £iis plaxxs, Ixnb one suclx design provides 
for a fi-xed vorbioal belescope wriblx ccelosbab. Tlxe 
aperbnre is bo Ixe lO mebres and blxere are bo l>e 
inberclxangealxle nxirrors, so blxab five oomlxinabions 
of fooal rabios ranging from bo 20 will l>e 

available . 

Brof. Itibclxey Ixas annonrxoed Ixis inbenblon of 
oonsbmobing sixolx an insbrnnxenb. Wlxilsb sym- 
pablxising wiblx^ Ixis desire for rapid progress, many 
asbronoxners will feel blxab ib vronld perlxaps l>e more 
desiralxle bo consolidabe blxe groxmd aulready occupied 
and bo ereob an insbrnnxenb of moderabe cxixnexxsioxxs 
under praobioal working oondibions in an oixserva- 
bory. blxe sanxe bime, if Trof. Bibolxey'^s greab 

advenbnre is successful, blxey will Ixe blxe firsb bo 
rejoice wiblx Ixim r in blxe nxeanw^lxile blxey will wislx 
Ixim good luck. W. 3M* B. O. 


Tins St:a.bc^s of of Condonsod Boliuxxx.^ 

By Brof. "W". B. ICxiSssoi^, XJniversiby of I^yden. 


virt.ne of t>lxe very low value of ibs inberabonxic 

forccas, Ixeliunx -discovered in blxe solar clxromo- 

•^Ijlxcre in I SOB and olxbained from bexrresbrial sources 

Bamsay in IBOfi represenbs blxe ideal gas more 

iK’sa.rly blxan any oblxer known suixsbanoe, and is blxe 
tHormomebrio gas w'lxile ibs excbrexnelv 

low oribioal bemperabure and Ixoiling-poinb fxxmisn 
fchc means of descending blxe scale of bemperabure bo 
tHe immediabe xxeiglxlxoxxrlxood of blxe alxsolube ssero. 

Xke firsb excperimenbers bo abbempb blxe lique- 
xa-otion of Ixeliuxn were I>ewar and Olsscewaki. Tlxe 

xuotkod blxey xxsed cooling blxe gcus in liq^uid 

liyt^ogen and blxen allowing ib bo expand ^proved 

iniiuecbual, Ixub success abbended bfie efiorbs of 


K-a,rixerlinglx Onnes, "wlxo, in I90B, resorbed bo blxe 
pioceduro enmioyed ben yeaars earlier Ixy lOewaar 
tor blxe Ik^uefacrbicui. of Ixydrogen. IBig. X slxows 
cisya^amnxabically blxe arxangemenb of blxe apparabus. 
tiio Ixelium from blxe sborage cylinders 


w'as com- 


proBsed inbo bl]^ liqtucfying vessel^ in w-lxiclx ib 

aneans fiarsb of Ixydro^gen vapour and 
att orwards of liouid. under reduced 

bo -- O. "Ske oo^jSd IxeUum blxen 
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passed inbo blxe spiral regenerabor and blxrouglx bke 
expansion valve, parb undergoing liq^uefaobio n i n 
virbue of blxe Joule- Kiel vin plxenoxnenon. Tlxe 
low^er parb of blxe li<3uefacbion vessel Ixas Ixeen since 
modified bo allowr of blxe bransferenee of blxe liquid 
bo a cryosbab, in wixiclx ib can Ixe suixjecbed bo plxysical 
measuremenb. In a labor experimenb for olxbain- 
ing blxe loweob possllxle bemperabure, Onnes made 
use of a Ixabbery of ]L«angmuir mercury condensa- 
bion pumps in conjuncbion wiblx a prelixninary 
series of powerful meolxanical pumps. To judge 
W'keblxer Ixeliunx ab blxose exbremely low' bempera^ 
bures W'ould solidify, Ixe inbroduoed inbo blxe X>ew'ar .m 
vessel conbaining blxe liquid Ixelium a small mebalXic 
cylinder suspended from a rod and capalxle of Ixeing 
m ove d upwards or downwards. 

Tlxe resulbs of bHese experimenbs slxoWed blxab, 
wlxereas IxydrCgen boils ab 20*^ kpbs. and blxe benx* 
perabure lO®* is abbainable by bringing bbe solid 
nydrogen under diminisbed pressure, a. bemperabure 
libble above O-B^ is brougbb wit^xin reacb by blxe 
similar use of liquid belium, wift|b ^>5fillng->pcXi!nb 
abs. A.ii bbis bemperabure, box^^vm’, blxe belium, 
under ibs own very low Mburabfid vepon^ pressure, 
rebained lbs liqbdd sbabcx, ^ 
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'^SSfLy «3cj>or'iixiL<©3ti'fc«;' 'wlxioli restaJL'k^cl in. solidiiicseb> 

t^ic^n of luelinzifiL » dc»monat>x'ekt>e 'tiiaLa.i* an.ol> 

aoliclifioctt^lon i:-04qt'uix*^^ xio-fc only ct tiCirnLX>or-*fctinT^ 
wiiioln -fcliio in'tox*»4t>c>mio jfojrooe overonmo t>jhiC5 tiH.orma.1 
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motiioxx -fco auiolx a^n ©ac-fconti -fchiati t-lxo abt^orxxs iTxa.y l>© 
fixcod ixiL 4a* 03P3r»t-fii*llin© la^-ttio© , Ixnt- «dac> t>ix© a,j>X>lioa*- 
tion. of fitn ©3Kt>©TOaL.l jpr©»janr*o sufiS-<3iont>ly tio 

of froo j>la*y for th© inl>©i-^t*omio foroos, Tn. 
t>lie €tl>s©xxo© of aixolx jxrossnre -fclx© Ixolium r©nxa*ins 
liqnid ©."ti fill.© low©®!; t>©nx;j>©i*a.tivii*© yof* roatlisocl, 
&lt>lxoxi^li. CLti a* ©©jrtain -tom j>©r*at>xir© it; may 
sixddonly in.t>o a now liqxxid sf-af© of agf^roga-tion . 

Tlx© ai>i>arat*xi» xxs©d i« elxowrx diai^rarrxrxxatioally 
in !F»'xj 5 . Tlx© lo^wex* jiai-fcs of -fcxvo Tix©t.allic f>xxl>©s, 

and -S 3 , ©onnoo-fcod l>y a narroAvor *fc\xl>©, ar© 
imm©x'*®©d in liqxxid lx©linnx, and intio "tlx©®© f/xxlx©® 
liolixxm i® oomj>r©ssc^d l>y nxoaix® of a small Ixydranlic 
nnmjp oliar^od xv'ililx ^lyo©rin©. AVli©n f>lx© p»lnn^©r 
jE* of t>lx© 5 >nm;p is A?rit>ndr a av-xx , -tlx© m©rcxxry Aurlxxclx 
Ixalf fills till© tiwo st©©l oyiind©x*s O, risos in fix© xrigiiti- 
Ixand ©ylindor and draws lx©linm from fix© sut^iixly 
v©ss©l ffetroxxglx fix© . fan -K^x info fix© l©ff -Ixand 
oylindor. TMx© fa|^ -J^x ooing flx©n olosod and -£^3 
OT>©n©d, foiTAssrard moAr©m©nf of fix© plxxn^or JR foro©s 
f£© Ixolium info fix© sysf©m of fnl>©s. In ord©r fo 
d©f©of solidifieafion of fix© Ixolinm, fixes© fxxl>©s 
©omnxxmioaf© wiflx fix© l>ran©lx©s of a diff©r©nfial 
mazxoxarx©f©r, ooxxsisfin^ of a sf©©l fxxlx© X> ;passxn^ 
info a sf©©! olxaml>©r -£7 jgxaxfially fill©d wiflx nx©rcxxry. 
If a IxlooisL of solid Ixolinm forms in fix© low'©r yxorf ion 
of fix© tnlxos and f|^© fax* J^’ss. oix©n©d for an insfanf , 
a ©©rfain anxonnf of gaseous lx©linm ©soap^s, and, 
fix© fax> ©onn©ofin^ fixe ful>©s l>©in^ elos©d, fix© 

Tl^^r^&er»jLtr& in fix© ri^g^f-lxand fnlx© l>«£»Gom©s low©r flxan 
fixaf in fix© l©ff and fix© m©rcnry in fix© stool fnl>© 
of fix© di£& 9 Jronplttxt^ m€Knom©f©r xrisos. Tixis fnl>© 
oonfains a fixin fS^taftnxxxn wir© foxmxtin^ naxrf of on© 
of fix© amxa of a "VITibioafsfon© Ibsridij^© ; f n© nxorotxry; 
risinig cxaxxa©© ion of t^© jg^alAraxxoxn©f©r noodlo. 


.Anoflx©r d©vi©©, infrodno©d laf©r, and dix© oxd^inally 

fo ICn©n©n» oonsisfs of a sfirror of soff iron JST 

oajpalxl© of l>©in|$ raisod and low'ex*©d majgn©fioally 

©nclos©d in fix© ^lass fnix© JR eoznmnnioafin^ wxfH 

fix© lx©linm f nl»©s fliroix^lx a m©fal fnl>© ; flxis ^lass 
fxxl>© is aefually 3 plao©d wiflxin fix© lx©linm oryosfaf, 
alfixon^lx six OAvn onfsid© for fix© sale© o£«©l©am©ss. 

l^y adjxxsfini^ fH© fomjporafnr© of fix© ix©linTn Ixafli 
Ixy variafion of fix© 'pr©ssxxir© ©3e:©rf©d fli©r©on, an<l 
as©©rfainin^ fix© ooxrrosjxondin^ j>r©ssxxr© in flit- 
lx©lixxTn fxxl>©s n©ccM3sary fo -jin^dno© Ixloolcing, flit> 
fusion cxirv© of Ixolinm w^as folio vt^©d for jxressxxrof-t 
ranging from fo alxoxxf 140 af rrxospklx©r©s, flit- 

oor*r©sx>oncling rang© of m©lfing:-noixxf ixoin^pr aixoiil 
1*2^^ — 4*2^ al>s. Atf ifs lo’w©r ©nci fix© fxxsion cxxt*A't' 
l>©ooTries mor© and nxor© nearly j>arall©l fo flit- 
f©mj>©rafxxro a^cis and ©xlxilxifs no f©nd©ncy t4> 
m©©f fix© vajxoixr ]pre«3sxxr© curve in a fx'ijxl© jxoint , 
so flxaf co-e3cisf ©no© of ji^as and solid, al^d Hciift* 
suixlinxaf ion , a'pjfxoax* imi>ossil>lc (l>©low fH>^ crif ic*4t I 
f©m^©rafur© of lx©lium>. 

Kxc j>©rim©nfs mad© wiflx fix© >^lass fxxl>© r©A^o« lt'<J 
noiflxor olxani^© of volume nor cVian^e of sfat*tr', nor 
a surface of demarcafion Ixefwecn oi flier |s:as fxrici 
liquid OX' solid and liquid. Neverf lieless, llii- 

solidiUcafxon of Ixelluxn -w^as demonsf raf e<l iix thi^ 
©xeyxerimenf also, for a Ixlocle of solid Ixellxim ct>iilcl 
Ixe liammored. If is ©videxxf flxaf, af fixe ]|xreMMi.ir<-M 
xxsed <al>ouf OO af mosfxlxeres) , fH© densifies atitl tJir 
refraefiv© indices are nearly idenfxcal fox* fixe tHrrr 
I^Hases. 

In fH© course of a series of nxeasixrenioii tw of 
fH© di©l©cfric consfanf of liqxxid H©lixxm, oarrit-d 
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oq f Wiflx fix© ©o]Iaui>or©fiOn of :^rof. Wolfke oi 
'W^arsaw, if wxsus not^kxed fHaf fins oonsf anf 
fi^©8 a stxdd©xx or,^ af any xraf©;* a ler&ry rajpid 
Sx nxattnifiatd^ af alixonf aH©., wHicH 

©©nsilx^r wifix fix© f©xnn©rafWP© -af wlxiclx Oixtios an 
l^olc© o%»©©inr©d a nxaxciznnxn r-ain© fexr fHo 
of f1^ iiqnid. Xf aippaar© fibaf IxaUum exists 










jsr^ T^XJRJm 


-two .WfxodlijBo«4aoiaja^ liovxld Holioxo X l!>ei]3i^ 

ckljove 2*3^^ «U3<i li^q^oixC Holionoi XX m/t lowcixr 
•tGwxkjpi&Tt€LtjXiL^^ t tXiLO dlLo3cu»ifcy Off tlio fojnonLOir is fit1x>iiLt» 
0-1 ooxi-fc tJnSrO t>lk.«i.t> of tlio latter. 

IMfoasoronaontis of tlxo ax’oeiilo l&oat of liqutifl 
lioliom wore xoado \>y X>ana and Onn€^, who did 
not, howovor, j>nhlish tho rolativol^r hig^H ^alnos 
ohtainod at tompMaratnroe near 2*3", as these w^ere 
not considered to he in accord with the other 
results. The a^^parent discordance is evidently 
due to the heat of transformation of helium. I into 
heliunx II, which is calculated to he — 0*13 cal. 
per ji^ram. The heat of evaporation of heliunx 
appears to show a sixddeix variation, the value 
for helium XX heing the greater, while the sxxrface 
toxxsion of helixim I excoeeds that of helium II l>y 
al>out 3 per cent. It is remarh:al»le that this trans- 
fornxation occurs at a temperature which corre- 
spends, in the sense of the van der Waals’ law of 
corresponding states, with the temperatures at 
which other substances melt. 

Helium has, then, a triple point : liquid heliunx 

1 — — liqixid helium II ^vapoxxr. Up to the present, 

such a pohxt has heen observed only for certain 
substances of complicated oomposition exhibiting 
a mesomorphic state (crystalline liquid), but 
further investigation is necessary before it can be 
ascertained if this is the case w-ith helium. I^ig. 3 
is the characteristie diagram of tlie different states 


of heliunx, and shows the curve of saturated vapour 
pressure, the triple point, and the melting-point 
curve. ^Between liquid helium I and liquid heliunx 



II there nxust be a traxxsfomxation cxxrve, but it is 
not yet hnow-ix if this curve meets the melting- 
point curve, as show^n in the diagram, or if it bends 
tow-ards the axis of pressure. 


Hixov. O. H. IT.It.S. 

r"|| 'IHK death of Ihrof. Oeorge Hartley IBryaxx on 
M Oct. 13 removed on*^-. of the most interest- 
ing personalities among Hritish mathenxaticiaxxs. 
Hiw influence w^as felt in several directions, but it is 
ifi the mathematical theory of aeroplane flight that 
hiM work: has made the greatest and most lastixxg 
i»Ti px’cssion. 

Hx*yan was bom at Oam bridge on JMar, 1, 1 HtiX, 
the* oxxly child of Itobert l?ux'die Hryan of Olare 
<\>llege. He lost his father at a very early 
His mother lived to a good old age, and hfcryan 
always s|:>ok.e of her with the greatest affectloix- 
He was brought up by his mother and his grand- 
parents. He was the idol of the household, and 
being sxipposed to be delicate he was never allowed 
to go to school, lESven when he went to Teterhouse 
as an undergraduate he was not given the oppor- 
tuixity of becoming self-reliant, for he still lived at 
*''*”^^* The result of such an upbrixxging, in -which 
fliHci|[>line was totally absent, was a ra-^ber notice- 
able eccentricity, which did not, however, cover 
a P a remarkable sinxplicity, honesty, and kindliness 
<>l clxaracter. ^Xuoh of Hryan*s early life was spent 
Italy, ITranoe, and Oermany. His excellent 
knowledge of the language's of these countries in- 
ti ucxxced both his sclentinc work and his literary 
>*tyle. 

P**yan was hfth wrangler in the Mathematical 
1 ripos of lSd6 and seoond Smith’s p(riaeman. He 
was a fellow of "IPeterhouse from 133^ until ISOfl. 
snoeeeded 1^^ XJfr, 3B, Mathews asxMto- 


fessor of pure and applied mathematics ixx the 
Uxxiversity Oollege of Nor tlx Wales, Hangor, in 13^0, 
and held the chair until his retirexnent in 1020. 

Hydrodyxxamical problems occupied Hryan’s at- 
teixtioxx during the wliole of his mathematical career. 
Inspired by the w-ork of G. H. I>airwin, he -wrote 
important papex's on the waves on, and the s-tability 
of, a rotating liquid spheroid, in 1B8S and 1800. 
Ho soon became interested in the motion of solids 
through liquids, and in lOOO he produced a 
xnathcxnaticai theory of the action of bilge keels 
in extinguishing the oscillations of a ship. This 
-work w-as recogxxised by tbe a-ward of the gold 
medal of the Institution of Naval Architects ixx 
lOOl . He returned to the theory of discontinuous 
fluid xnotion as applied to a bent plate, in'«3oliabora- 
tion with Mr. it. Jones, in 11114-, but meanwhile 
the fundamental -work of I.#e-vi-Oivita had intxe- 
duoed new methods for dealing with curved barriers, 
and the work of X.#anchester, Joxxkowski, and ICutta 
-was leading to the development of the powcsrful^ 
X^randtl theory. I>ater on Hryan wrote oxx the 
xxxotion of an elastic fluid past a barrier. 

The Oardiff meeting of the Hritish AssociatiolEiu 
in 1801 was the occasion of Hr^j^n*s iniportant 
report on themxodynamios. He also wrote several 
inclex>e»xxclc»nf> researches based on kinetic theory, 
and when the Hncyklopadle der mathemat^sohen 
W'isseixsohaften was planned ,^ry^m was invited 
to contribute the section cm theiraeiodynamios* This 
appeared in 1003- 

Hryan becatne interafsted in aviation very early. 
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loxxg; l>ef oiro ebot/ixorl in. on ooiro^lone lioci 1>ooom.© 

;pos£iil3le. So oBwrly os lOOl lio doli'V^ox^d o lootimro 
ot> liHo Royol Ixxs'fci'fcu.'fcion. in. wliiobL ii© olSEIx^modl li.is 
l>©li©f in. tiHo j^o€i&\t>ilityy of oxrt>iiioiol iii^]3i'C>. T^wo 
yoore lol5©r li.© z’oolisecl t>liO nooossit^y o£ molding on. 
ot^tonxipt^ -fco onsnro t>lie lon^i^udinol et;ol>ilit>y of 
tl 3 ring mooHinos, ond in donuoi'y 1004 hto x>nl>- 
in oolla.l>oroiion witvli Mjr. 'W. S. W^illioms, 
ilx© ©noolxoncxolsiin^ 5 >oi>©r on ill© lon^iindinol siobil- 
iiy of ooT’iol glioox’s, in 'wiiioli lio inirodnood t>lio 
oono©;piioxi. of x-osisiono© dorivoiivos , d©- 
dno©d ill© 't>i<g[^nodx*o-t>ic ©qtioiion ^w^liiolx g^ovorns 
st>ol>i2iiy, ond ojijiliod Xioixili’s disoiriminoni io ilxo 
olxioinin^ of ilx© conditvions of st.ol>iliiy. 

THis xnot>fa©ma,iiool lili.oox*y goixx©d ilxo o'pj>x*OArol 
n©iilx©r of xnoilxoxnoiicions nox* of ilxos© lix-ov-© 
j>ion©©xrs 'wH.o domonsiroiod ill© 't>x*ociicol>iliiy of 
ooxro'plctn© fliglii ixx ill© fix'si d©©od© of ill© jir-osoni 
©©ninry. 13iii iBr-yon jiersovoT-od in liis soTn©^isrli.oi 
lon©ly •wor-lc, oxxd s©v©n y©aux-e loi©r li© jnjil>lisli©d 
liis Sioliiliiy in .Avioiioxi, o lioolc ilioi xxioy now' 
li© x*©ol<^>n«d os o ©lossic in o©xo]pletn© ilioory. 
lM[©onwlill© ill© A.dvisox*y Oomxxiiii©© fox* A^©i'onoixiics 
Hod l>©©n ©siol>lisH©d , ond o d©xiorini©ni of ooxro- 
noniics s©i nj> oi iH© JNoiionol Bliysicol l-iolioiroiory . 
Boix’siow' d©v©loi>©d jirooiicol ixi©iliods for finding 
iH© nixmoricol volix©s of ili© r©sisionc© dorivoiivos 
Hy xxi©ons of iH© oorodynomi© Holono© ond -wind 
oHonnol, ond v©ry soon Bx*yon’s iH©ory of sioHiliiy 
H©oom© on ini©gx*ol iiori of oil oox^ojiloxx© dosigii., 
XXis ir‘iixxnx>H -wos ooxn^l©i© wHon in i014 H© -wos 
ow'oxrdod iH© gold xn©dol of ill© (now') lioyol -A.©i*o- 
xioniiool Sooi©iy. li is difixcixli io ov©r-©siimoi© 
iH© sorvio© ihixs r©nd©ir©d io ovioiion Hy iH© 
iH©ox*©ii©ol xnoiHexnoiioion. 

Bx*yon coniinn©d io iniorosi Hixnsolf in iH© xidgid 
dynoxni©s of ovioiion, ond insj>ix*©d iH© r©s©or’cH©s 
of mony wox'H.ox’S- ZB'roni lOlT nniil 1 11210 H© w'orltod 
wiiH iH© odvoniog© of o sp©©iol groni, w^liicH ©noHlod 
Him io s©i Hixnsolf fr©© from i©o©Hing dviii©s for o 
jpoxrfc of iH© iim©. H"© sjponi s©-v'©rol moniHs oi 
ferisiol in oolloHoroiion w'itli iH© ;pr©s©ixi WTii©r ond 
TVTt- T>- Willioxns, ©loHoroiing iH© iH©ory of ©ononiool 
forxns for d©olixig w'iiH iH© g©n©rol moiion of on 
o©rox>lon© . 

In oddiiion io ih© Hononrs olrea^y indi©oi©d , 
Bryon oHioinod iH© ffeUowsHiji of iH© Boyol Sooioiy 
in ISOO, ond wos ©l©ci©d Honorory follow of B©i©r- 
Hons© in lOlS. H© s©rv©d os nr©sid©ni of iH© 
3VloiHexnoii©ol Assooioiion ond of iH© Xnsiiixiiion of 
-Aorononiiool 3Sxigin©©rs. BE© wos on Honorory xn©m- 
Hor of iH© Oolcniio lM[oiH©moiiool Sooi©iy- Bofor- 
4 ^no© mnsi olso H© xnod© io iH© s©ri©s of i©3c:i- Hooks 
'wriii©n Hy Bxryon oxx xn.oiH©moiics, m©oHonios, ond 
osironomy for iH© XJniv©rsiiy TCnioiriol Br©TO, 

!Bx*yon morriod IVliss IMoHol "Willioms in idOfi. 
JMLrs. Bryon is now liAring oi iH© villo n©or BordigH©ro 
in Xioly, wH©r© X>^of. oxxd JbXrs. Bryon mod© iH©ir 
Horn© on Bryon 's r©iir^xn©ixi in 1020- TH©ir only 
dougHior is now' o sind©aci.i oi OoxnHridg©- .A. foiri> 
nigHi Hof oir© His d©oiH» Bryon xn©i xnony fri©nds oi iH© 
Xniorxxoiionol JSAol^Homoiiool Ooxigross oi Bologno. 

Xn iHo wrords on oJld fri©nd of Bcof. Bxyon» 
Br. B*. JT., riAXlon of C^omHrldgo, Bryon wos die- 
iin^podsHodL Hy staroigHiforwordn©ss of oHorooior 
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«nxd g©neros£iy ; Hy on ordoni lo^© of iH© Hooixiifni' 
in londsoofi©, ond for li^ving iHings snoH o^ nlonis* 
ond ins©ois 'wHioH orH so Honnd nn tH©i©wdiH ; Hy 
His grooi lov© of xnixsi©» ond tH© iox^© ^ori of His. 
nxind .-wHicH ii ooonjiiod.** Bryon dovoiod znnoH 
iHongHi ond ©:3Cx>ox-irri©ni io iH© w'orldng of * j>Ioy©r *' 
Xiionos^ ond inv©ni©d on ojinoroiois for ooo©ninoiing 
ony x>oiriionlor noi© or xn©lodio jiossog©. Bis iwo 
yoors of r©iir©m©ni oi BordigH©ro ■w©r© mod© 
Hox>l>y fxriondiy iniorconrs© wriiH iH© liolion 

]P©osonis, wHos© longnog© H© sfKxk© so wresll, ond ^ 11 
l?rof©ssor© * wos known ond lov€?»d in xnony o moixn- 
ioin villog© for off iH© H©oi©n irock of iH© ordinory 
ionrisi. S- BitoxiiCTSiC'y^. 


Sxn A.i-.EXATsm'Kn IC:Ei!4’>ir]B:i>Y', JT.B.S.r 
A a^O'TA.nx-.xc fignro in iH© ©xigixi©©ring ond s©i©niific* 
world is r©mov©d Hy iH© dooiH of Sir A.l©xcond©r 
B. W- JKlonnody, in His ©igHiy-socon^ yoor. 

Bom in Bondon in ISAV, iH© son of iHo B©vV JoHi^ 
lC©xin©dy, 1>.I>., ond Tl©l©n Siodoi*i, sisi©r of Brc»f. 
JoHn SiuLori Blookl©, IConnody rocoiirod His ©orly 
©dixcoiion oi iH© Oiiy of Bondon ScHool ond ilit* 
SoHool of 3Vtin©s, jr©rmyn Sir©©i. In iHose^ ©orlv 
doys iH©r© w'or© no rii©ons of fixriHox* ©dixcoiion iii 
His olioson j>rof©ssion of ©xigin©©ring, ©xc<?©x>i Hy it.'-s 
ociixol jxrociic©, ond for iH© noxci fow" y©ors lC©xxn€*^cl \' 
w'os loying iH© foixndoiioiis of His ixliinioi© ©min©rjic*\- 
os on ©ngin©©r iix iH© -worksHojis ond drowixig 
of wroll-knowTi. firms of morin© ©nginoors in Bondoii 
ond iH© noriH. In o sixr jxx'isingly sHori iini© lit* 

W'OS o l©oding droixgHismon ond on oniHoiriiy on 
iH© d©sign ond cjonsirixoiion of iHo mocliinory 
sHijxs, oxid ovinoing iH ixs ©ox'ly iHo ke^on Judgment 
ond sogociiy ixi jirociicjol oifoirs w'HicH W’'©r© so 
xnorkod o fooiixr© of His oHorocior. 

.Ai iH© ©orly ^f iwe^niy-sovon , o iixrxxixxg- jioiiil. 

in IConnody’s coroor wos roooHod wHon H© ox^l^Hc'*! 
for, ond oHioinod, iH© ■prof©ssorsHi^ of ©nginoorinf; 
oi lTxii'V'©rsiiy Ooll©g©, Bondoxi. Ii w'os o xnomonioor^i 
si©x> for iH© ©lociors ond Hims©lf, W'HicH w'os onip]\ 
Jixsiifiod Hy ©von is, for 'Klonnody jxrovod io He iin 
idool jprofossor os xvoll os o noioHl© jxionoor in 
©dixcoiion ond oxif»li©d scioxxc©- Bis oixt^siondinj^ 
©dixooiionol ocHi©v©in©ni wos His invention of tho 
©ngineoring loHoroiory os on ©ssoniiol x>ori of a 
xxnivorsiiy coxirs©, o sysioxn w'HicH Hos sx>r©od till 
over iH© w'orld ond Hos j^irovod so jioioni on infiixcnee 
for good in ©nginooring ©dixcoiion- 

In His scionilfio wrork IC©nn©dy W'os mnoli 
oiirooiod Hy iH© kJnoxnoiio onolysis of B©ol©onXr 
wrlxicH H© HroixgHi inio i>xromin©no© H©xr© Hy 
l©cixxr©s ond His -woll-known i©s:i-Hook on I'lie 
IMEocHonics of M[ooHin©ry.** On iH© ©aci>©irixxi©nt.a.l 
sid© H© Heoom© on oixiHoriiy in xnony HronoHes of 
o 2 >l>li&d soi©no©, sixcH os iH© soi©niifi.o iosiing of 
Hoil©rs ond si©om ©ngxn©s, ond olso Hy r©s©orc 5 hc» 
on iH© ]progp©riies ox ©nginooring moioriols a.mi 
sirixciixr©s« for wrHxpH. H© d©sign©cl on oniogropliic 
sir© 8 s-«iiroin r©oord©r of graoi s©xksiiiv©n©ss- As 
iixn© wroni on. His odvio© ond ossisionc© on ©xij^iO' 
©©ring moiioiMd wr©r© so xnncH songHi ofi^r iHoi th© 
siroin Hoeoxn© ioo gmoi ond jH© remgxxod His pro^ 
f©ssc MP»Hijg> in JLSBCI^ s<nd Woni ifiibo ^ 



i>3^38!i»«»3Braa5.' 3L'fi^S3 iarJLTZJItM 861 


oon»ultJLn^ Jao irezxia^ixi.'ect ixi. 

In^l3rxi.«bt:^ XJxiinrojnsiitiy Oolleg^ to 'tslaio ond 

of Ids li£o» And Ixis Ti,m»iaxo Is x^onn.€uri.oxd>l5^ asaooifit'ted 
wit>^ His old oHcdir 

X-fc rosy sosxo soroowHs'b siorprisiog t^Hst: ICoroxody*s 
sotiivitriss soon. t>oolc: S oow' -fexirTn iotio olootifiosl 
©o^ooor*iriL^, Xor wHioH 't-Horo soomod to xxo 

wsnrsoti -trom His jirov^ioiais t>z*sirLio^ sod O3co€>rioooe » 
Hot i>oasiHiy tHis oso Ho osi^lsiood Hy tHo fsot tHst 
tHis HrsooH wss io its iofsooy sod tHst -wHst it 
tHoo ooc^od oioaro tHso soytHio^ olso xvss tHo 
xnooHsoiosl ooj^iooorio^ sHility -wHicH JKloooody 
jiossossod io so irooi sx*ls:sHlo s doi^roo^ for tHo msjox* 
dififiooltios of tHst jporiod 'wojro xxot so mooH olootriosl 
ss mooHsoiosl- 

Xt 'wotild tslco too loog to ooiooorsto tHo ^^ost 
olootxi^osl oo 4 ^ioe»oriof 5 oixtor^irisos xv^itH 'wHioh 
Ivoooody sssooistod : rsil-wsys, trsoxAvsys^ 

powoi* Hoosos, sod tHo liHo. THoro vt^ss ooo ooiomoo 
fx^stiuro io sll tHis 'work, tHst XCoooody*s sdvioo wss 
slwsyw of tHo Host sod His ixodortskiogs soooossf ol . 
r\ storslly , His sHsro of Hoooxirs -wss f^rost. XIo 
Hoosioo s follox?v'' of tHo Itoysl Sooii^ty io IBHT, 
l»r«^sidoot of tHo Xostitotioo of iVfooHsoiosl Ko^io- 
c*oT-s io 1H04> sod yirosidoot of tHo Xostitiitioo of 
C'ivil l^o^ioc^rs io s yosr sftor roooiviojgf tHo 

Hoocmx* of koigHtliood for oioiixoot- sorvioos io osvsl 
oisttc^rs ooooootod ’wXtH Hoilors sod losoHioory. Xl‘o 
\\ iis slso tHo rooi|.>ic^ot of rosoy Hooorsry do^rc?os sod 
r listioctioos. 

All tlxis, Iioxvovox*, doos oot rosily jgiv^o so 
ii(loq|ssto idos of XCoooody’s rosoy-sldod oHsrsctor, 
fr>r Ho possossod Hy Horodity sxxd trsioiog tHst lovo 
<»f* kiiowlod^o, ooltoro, sod sdxreoto.ro xv-HioH lod 
liirii into oxsoy fields : toosio, sroH«eolo|^y, yiHoto- 
;= 2 :rsj>Hy, sod nxoootsiii cliroHioj;^ woro sotoo of His 
j’oorostioos, sod Ho e’txcoollod io s koowloclgo of tlxooi 
fill. Ho 'W’-ill Ho oiooH rtiissod Xxy s Isri^o csirolo of 
fric'iitls, soxoog xx^Hom xvill Ho onoiHorod sll His old 
v'itis louts, xx'tio dorivod so mooH iixspirstioo froTO His 
lesoliitxg; sod o:xLsiojilo. 


IXs, Toko ooo X^A-Xtr^. 

Wjb sro iodoHtod to tHo for tHo 

folliixviog dotsils of tHo life of X^rof. THoodor Tsoi, 
of jMooioH, ooo of tHo Host kooxvo sxitHoritios oo 
i>Hsrmscooticsl cHooxistxy, xx^Ho died oo f5oi>t, 30, 
a,ft,oi' s loo^ illooss. 

IXoro io 1S02 st XI.«orooziciroH oo tHo XSlHo, Tsoi 
f-ook oj> tHo stody of oHsrioaoy oo los'v^ixx^ soHool, 
ssd sftor SOTOO yosrs^ O3c:x>orioooo cxs so sssistsot 
ootorcKX tHo TJoixrorsity of X^ijpzi^. AdPtor 
oHtsioiog s qosliHostioo io j^Hsrmsoy Ho took x»jp 
tho stody of oHoToistry xxodor Trof. E- Tookoxsoo, 
and i^sdostod io 130X. After ^rsdostioo Tsoi 
otimo oodor tHo iodooooo of Trof . X^ilHoiox Ostxxrsld, 
w^lio sroxxsod io Hizo s kooo xotorost' in jpHysicsi 
oliomistry, tHo. o^ooto of xxrHioH xvoro xxotioosHlo io 
all Hi^ Istor xyork* After sorxriog ss sssistsot to 
Owtwsld for oHc yosrs Ho wipe spooiotod cuasistekot 
to Tock m ST 1 . 0 . Xn. tHo osowly ostsHXisHod IsHorstory 
^TpHod ^Ho«ta.ieirtry, sod. io Ho ft^lXowod 

tsxioHiTOr cm oactar^s^ordAosry ^Mrofoosor of o^xislytiooJl 
and ;pHsrx>^spotL^^ «^»ooakiefK^^ ijxdyosb^t:^ 

No.'aoss* Vox.. xs ^3 V, ^r^ 


of TixHioi^oo. X^osoxvHilo Ho Hsd ooxooxooood 
tHo stody of oxodioioo, sod xxrHilo still st TfiHio^oo 
Ho ^^rsdxxstod s sooood tioxo st tHis tiioo 

io too fscolty of xoodioioo. Io 1002 Xxo wss s.x>- 
j3oiotod director of tixo rososroH dojisrtTOOOt of 
tHo Ioxi>oi*isl XHxHlic XXosltH Ofifxco io Torlio, wHoro 
Ho roTosiood ootil lOOS, xxrHoo Ho followed XXilgor 
ss j:>rofc?ssor of x>Hsrrosoooticsl sod s-pi^Hod oHorois- 
tiry st tHo XJoixrorsity of IMooioH. 

Tsoi took s ;prooxiooot psirt iix tHo ]^>rojxsrstioo 
of tHo fiftH sod sixctH oditioxxs of tHo IXootsoHos 
ArzooiHooH , * ^ sod Ho poHlisHed oomc^roos x^s^xors 
oo tHo ixxxrostigstioo of food sod drogs, Ixx 1112X 
Ho socoj>tod so ioxritstioo to dolixror s coorso of 
lootoros st tHo TJoivorsity of JMEsdrid. Ho Hll€xd 
jrosoy ioxjxort'sixt oflQoos, sod st tHo tiroo of His dostH 
xx'ss director of tHo fXoriosxi. rososroH iostitoto for 
tHo cHooxistry of foods toffs sod s oxoroHor of tHo 
Tsxrsjrisxx Acsdomy of Soiooco. 

IVIix. WA.r.*x*K3Gt TxtooKKTT, Hc^-sd sssistsot io tHo 
^oolo^osl T--st>orstory , OstoHridgo, died oo INToxr. 
11. IXo Hsd Hooo io tHo ssroo oroi>loyiooot for 
forty -oigHt yosrs, st first ss s Hoy xxxxdor T. M.. 
Tslfoor sod Istor xxodor Adsxo Siodgx^v^ck sod tHo 
jxrosoixt xxrritor. XXo xvss six oxTj^ort st soctioo 
oixttio^, st first sioglo sectioixs sod tHoo ss so 
oj>orstor of tHo origiosl riHHoo losoHioos, xwrliioH X>y 
His critioisrrxs Ho Helped to perfeet. A psrt of His 
Hosiooss XV ss to oisrk off stixdoots st leetixros sod 
prsctiesls, sod s roixgH cslotxlstioo sHoxvs tHst more 
tHso VOOO oszxios sre recorded io His Hooks ; Ho 
soldoox for^^ot tHo osoxo of soyooo tHoj^io, sod 
He gooorslly xvoold rocsU tHoir pocolisritios sod 
stHletie distioctioos. A pHoto^^rspH of tHo sooixsl 
IsHorstory cricket oxstclx, “ Assistsots tf. Stsfl,” 
sHows Hi TO ss csptsio sestod sloo^sido X>r- Osskoll, 
wHo Hsd Sir MXoHsel IToster, Sir Trsoois Xlsrwio, 
X>r. ‘W. Xlstosoo, Sir IVCoiXey TlotcHor, X^Hrof. Tsrolsy 
SroitH, IVXr. ISriodley, IMbir. WsrHtxi^joo, sod tHo 
xvritor io His tosox. Ho rojgsrdod OsioHridgo ss 
XJoiversity, tHo X..sHorstory ss dopsrtrooot, 

sod its ^rsdtxstes ss /i£^ stixdoots, sod Ho xvss proixd 
of tHoio- Ho xvss ootod io OsoxHridgo for His 
soeeossfxxl oxsos^oioeot sod trsioiog of IsXxorstory 
sssistsxxts, oxost of wHowx xoigrstod to otHor xxoixror- 
sitios. H-is sffectioixsto sod loysl rolstioos xvitH 
professor sod stsff xoskos tHoir sexxso of loss xrory 
deep sod porsoosl. Ho losxros s fioo oxcsoxplo of 
xvHolo-Hosrtod loyslty sod doxrotioo- J- S- O- 


W*B rogrot to soooxxoco tHo folloxviojg dostHs i m 
I>r. ^oHo A.. Towoookor, cHsinoso of tHo dopsrt- 
jcocsot of ^oolojgy st tHo OHio Ststo XJoixrorsity siooo 
10X6 sod Ststo jRooloi^st of OHio siooo X606» xwrHo -wss 
iotorestod oHiodSy io tHo ocoooxoio ^oolojgy of tHo 
xofi^oo, oo Oot. 20, s^od siicty-tHroo yosrs. 

Sir Hootor Osucooroo, O.T.E., ooxoritos profossor of 
olioiosX sixr^poxy io. tHo XJoixrorsity of Olssftoxv, s pixpil 
sod sssistsot of iHistor, oo XXoxr. 26, s^S^d oijsHty-flxro 

yosrs. 

I>r. !B5- A. SoHwsrz, of ^tHo IB^oreso of Eotoioologfy 
Of tHe XJ.S. X>opsrtTooot of . AgKrioixltxaro, wHo wss 
distiiocf«3LkHod psirti<mlsrly for Hxs koowlod^Co of tHo 
OolooptMm, OH Oot- Xes^m S«od oi^sIHty'^foor yosrs. 
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Nc^ws A.xm<i Vi^’waiu. 
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eoiesrkcse* !Ka^ roooivod a. ^>roa1> ix3rkjE>e't>us as a ros^xl-fc of -fcHo 
"Vl^ar, Xn. -fcfio oaso of forost-ry Ixx tlno E3ami>iT*o, 

f>H.o r-oasoxis a-ro urioro aj>f>ax'oxxt> 3c>orXiaj>s tilnar*. in. -fclaaf 
of lE!i-»i* 03 t>o. Tt^ko oo'untvx’ios o'v^oa-soas fia<^, cloj~ixii|Bf -tl^o 
^^oat> sfx'ugl^lo, t>o 1*0 solf-svi.;f>I>ort>inj^ in so v oral ciiroc- 
f>iojn.s -wtrljeiro -t-lno ra-vr j>i*o<iiJLot>s of flncrs ijrxclo.s't.ricsw 000 - 
oom.e5<X oamo from "felao foxosf- TJhio arrxxios in ■fcfjio JBastv 
aziL<^ IVXicicllo-IE2ast> -w-ero <iojpon.<f oxif oj^on 't.H.ti* soTxni- 
tarojpiGCbl and tiroj^ioal forostrs for i>lxe su}3f>lios x*oc:|Xxirod 
"fco oarry on. ffioir ox:>oraf ions. Tim.t>ors of many Icinds 
-woro nmado nso of ■wlxioXi Ixad noli j3roviovtsly fonnd a 
^plaoo upon t>lxo markotis ; and not. t>iml>or« alono, for 
ol-lxor forost. produoo l>ooan:ie) marl*:ot.al3lo on l-lio ^^raxxd 
soalo, -wliiolx Ixad only provioxxsly feoon t:iay3j>od in a 
liOnlaliiA^o xxiannor. TTlxati tlxo ixnport/aixco of x*osoarolx 
xJTorlc in fortsslry in flio l-ropical and sonxi -fropioal 
forosli roi^ons oamo l-o roooivo irocojf^nitiion is not. tilxoro- 
foro sux'prisinjg-. Xn lEuropo tilxo nood of rosoaroii ’worlc 
^wras noli so xvidoly aoooptod l>of oro t.l»o "War. AJlt.lxou^lx 
soiontiifi^o foxost nxaxxai^omont. Ixad l>oon praotisod for a 
lon^ poriod in sove»x*al of flrxo XGuropoan St.al>e>s, yot. it. 
^veas not; feofoxo 1 80 1 tilxali somo €3ff oot>i vo rocognit-ion of 
tilxo imporfanoo of rosoarolx -work -was ^i-v-on l»y t.lio 
foundixx^^ at a m€?>otiin^ Ixold ati Badon’W'oi lor , of an 
int.ornatiional union or assooiatiion t^orrnod t.lio * Intor- 
national XTnion of X^'orost. K-osoarolx S5t>atio*xs.* 

A.» ifs najrno implios, t;>io ofejocjt of tlxo fixt-omational 
TJnion of JPox-ost X^osoarolx £$tations xv-as tio Ixavo 
pariodioal mootiini^s Ixativroon flxoso on| 2 ra>;^od in forost-ry 
rosoarok, 'W'itilx t.lxa okjeot. of oxcokan^inia: idoas and, so far 
as possikla, infrodixoin^ standard xnat-lxods kofc’w'oon tiko 
ooxxntirios for oarryin^ oxxt. ooirfcain <5lassos of inx/'ostiif^a- 
tiion ’work. X'Jkio last; meotiiix^ of t;ko XTnion so foxnxdod# 
■wkiok wras t-ko sxscfk, took plaoo in 101.0 in JRrussoIs. 
Tfxo sxiooooding^ mootinj? wras kxcod fox* 1014, to taka 
plaoo ixx Xlungaxy. *X*kc9 War inte>r’V’ono<l, and no 
xnooting^ kas sinoo koen kold. Am an outooxTno of tko 
War and tko xrisinK donxands for tinxkor ixx k2xxroj>o, 
m&xr&xreil of tka tStatos kavo x>»alisod tkat, ky intonsivo 
nxana^omant;, a larpror x*atum skoxxl-d ko oktainakla 
froxn tko forost aroas, and tkat to oktain sviok roturns 
damands csarafxxl inArasti^ation and rasoax-di wox^k. A 
ra’vii'val of tka jrasaarck union aan»a xxxxdar considara- 
tion. X>xxrin^ tka Xntarxxational X'orastry Oon^rass at 
Xlonxa, kald in BXay 1026, tka mat tar 'W'as discxxssad 
katw^oan a nxunkar of tka dalaj^atas w-ko kad tka oaxxsa 
of rasaarok -work aX kaart;. It tk an transpirad tkat a 
j^Umall nxaatinj^ of a faw OontinantaJ axcparts kad kaan 
kald at Zuriak skoxrtly kafora, witk tka idoa of rasusai- 
tatin^ tka Xntamatrional XJzxion } and tkat tka f^wradisk 
xaprasantativa kad kaan alaotad prasidant axxd 00 m- 
xnxssionad to acnd;^i 9 a’V'oxtr to summon a oon^rass in 
JBtookkolxn in 1028 or 1020. At^ Ronxa tka projaat 
xnaturad, and an in'«ritation to attand a oon£P*ass, to ka 
kald at JStookkoln^ in duly 1020, kas no’wr kaan issuad 
ky X*rof, XXanriak ^Blassaknan, okiaf of tka Sw'eidisk 
Xnstitnta of XSxcpca^inxanteiX X^'oraatry. 

^ A x^MSt4^xs at laast 30 ft. long^, kaa 

^kaaxx dijsoo'V’arad at tka -works of Clraa-vas, .^ull,. and 
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ILiakin at XXax'kxxry, naar X^aanxin^ton, W'arwicksk»x*a, 
Tka spaaixnoxi is intarastinfi; for its lar^a siaia and ^ood 
prasax'-v-atlon. .^11 tka paddlas ara prasant, and tka 
skull appaars to ka ooxnplata, tkoug:k tka individual 
konas ara soma'wkat displaoad. IMCost X^ias ioktkyo- 
saurs lia oruskad on lixnastona svxrfaoas ; kut tkaso 
raxrxains lia in liardanad skala, and it skould ka poasikla 
so to davalop tkam tkat tka skalaton oan ka movxntad 
* solid,’ lika tka rap ti las from tka Oxcford Olay. Tk<^ 
spaoias is almost cartaiixly f . Oonykaara. 

Tka spacxTxxarx w^as found at a ki^kar korise;on of tko 
X.ias tkan tka plasiosaur -w-kiok ooaurrad ixx tka sama 
cyxxarx-y in tka on.gpxx/c®<xx«-kads and -was aocyuirad ky 
tka Hritisk IMfusaum a yaar a^o. Xt is koj:::yad tkat 
associatad ammoxnitas w-ill axxakla tka axcao*^ of 

tka prasant spaoixnan to ka fixcad- IVlassr-s. ffi^raavas, 
Hull, and kakin kava most jajanarously plaaad tlia 
spaainxan at tlia disposal of tka Trustaas of tka'^HritiwIi 
IWtxxsaunx, and it skould prova a val%xakla additioxx to 
tka rorxxarkakla sax*ias of icktkyosaurs alraady in tli<' 
aollaa ti on - 

Tmc xxaxxxa and y>x»»rsr>nali ty of t^ir Haul Ityoaoi . 
H-Xt.S., travallar, axitkor, axxd diplomatist, korn in tlit* 

axxtuxxxn of 1028 — tkraa kundx*ad yaars a^<j» at 

Hriary, ufVylasford, XXant, is w-nrtky of ramamkraixr-c* . 
XXycaxxt’s aonnaxcion -w-itk tka fXoyal SSoaiaty kai^aix ^uxi 
X>ao. O, 1000 . -w-kan at a inaestixxjar ka w^as proposc^d « 
oandidata ky IXaixry How-ax'd, af tax-wards si>ctk cJnk:«> 
of ^3'orfolk, w-ko, ky tka -w-ay, liad kaan kimsalf alaotod 
in tka px*avioxxs xnoxxtk . “■ Xt kaini^ intixnatad (w#^ 

r*aad ) tliat tka said IVlr. Hycaxit w-as to ^o into X’nrUy. 
and offarad kis sax-x-ioas to tka soaiaty in ixk<| nirin^ 
into pkilosopkiaal xnattars, it A^^ras ordarad tliat tin* 
saaratarias skoxxld facat raady. kotli a aopy of tka > 3 :ari<*rfil 
inryuirias for all ooxxntx'ios, and of suak partaoiilax' om* 
as -wtrax-a pro^xc^r for Txirky ; w-kiak last avoxa* ta*- 
oomxxxandad to tka oonsidaration of IVlr. Xfoskyns «ii<l 
IVIx-. Oldankuri^-” Hyoaxxt w-as aloatad at tka» ansoinu 
■w-aakly maatixxgj, and adnxittad as 'wall. 

XXo-WA-aiix’s intarast in Ityaaut is furtkar axc;axxx|'>lil3*’'<l 
ky tka follow-inipc mixxuta i “ Tkara wara prodxxaarl l>y 
IWtr. XXo-ward’s sarvants savaral yxiaturas of X'ni-Ici!^Ii 
kakits (to tka numkar of sixctaan singula and 
doxjkla onas) as -wall as tkosa of tka iar>”and mifsrnoi' 
tka ampxass, as of tkosa of tkair oO^oax’s and saxvjxtit .s. 
XXa dasix-ad tkat tkay mi|^kt ka put into tka liki*sry of 
Arundal Xioxxsa.” Ityoaut as an anvoy from 
w-as a xnarlcad suooass ; also, ka kc^aaxna a 
xxarrator. XXis ckiaf -worlc (arnonj^st xnany> -was “ 'FIio 
Hx-asant jStata of tka Ottoman Elxnpixo ... illxxst 
-witk divax-s ptaoas of soulptura, xsaprasantin^^: tl»o 
variaty of kakits axnoxx^ tka Turks.” X-oxxdoxx, 
Itycaut xatumad to JBSnjBglattd for ^pood in 107f^ ; 
yaax-s aftaxwraxrds ka aig^^uxx. took offloa as saoratat-y to 
tka ISarl of Olaraxxdon* axxd -w-as Jcxxi^ktad- ^ 

JF*H4Z4>»o^H.%4oaZ f3rran49<M>a*€€>n4f ko oornxntuaKicatad «x i»*x}-»ei 

ixx Apxdl 1098» antitlad* ** A Rakxtiok. tlxc^ 

Gxoaturas oallad. OUakto^lMCios.** • . i A. 36UtX!a port*'ai o 
Rycaxat, l^y X-aly, xxxay ka is€»axx i*V' tka Jfc^atioxxal Horfcra 
Oallary. Xt -was anj^avad ky Wkita* and forms » 
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fron'tiispieoe "too iihte 1'r»*'lci<|(hi'‘3HCiiB<««>i7y.” RiSf^ocui-t^ w«Ijb'“ ! 

TrxojBMr liiei ctacjUA i»a. t^xo souitvli. 

oVi.«i>t:i^el odf v^y;lo«£o*vi C^nwroHi* " 

Tjkk ooxi-ditiioja, o£ tJhi^ River' H^cbr-slnesy XTtiaJhi» 

ircbs in. reioenti ye«i.»Ta onneod xnnolrL oonooim tio sf>ojrt.8- 
men ate 'well cu» nekt^nr'Cklis'fcs . O-win.^ ±o eo&nt^y r'atinCatll 
And to tiro divoxeion o£ W'Atox* for irx*ij$Ation j>nr|:>osoe 
fjrom RoAr Rivor atnd tril>nt*wry etroAme, tiro elrAllo'w 
rvAtore in nxAny ;(>Ax*te of tlio xxxAx*sIroe boeomo con- 
csontrAtod solntione of aUcaIi dnrinf? tHo enxxiTnor And 
AOtirmn of OAolr yoAr. mxo mArelroa apo a gAtlrorin^ 
j.>1aoo for millioxxs of -wild dnolc And ^ooac? during tlio 
^|:>T'in^ atnd Aixtnmn znij^rAtiona, And it Itas l>oon osti- 
xnAtod tlx At in tlio oonreo of tlxo jrAat fo-wr yoAra not 
tlxaox 7,000,000 dxxolcs aIotxo Ixavo died oxving: to 
AllcAli jf>oisoninj5- So soriona HacI tlio yji-olxlonx Irooonxo 
til At tlio RodorAl Oovornniont took tlxo xxxAttor in 
liAxid, And After enndry dolAys in Oonjt^xeas dnrin^ tlxo 
|XAat tw^o yoAr« A RoAr R.ivox’ JBrli^rrAtory Rird R.ofxxpco 
J-5in liAo At long:tlx Ixoon ai|^xod l>y Rrosidont Ooolidgo- 
It ^rAnts Axx tlx oris At ion for oxcjponditnro of 3S0,O00 
ciollArs to l>o xxsod l>y tlio SocrotAry of Aj^rienltxxro in 
tlio oonatmotion of sviclx dykos, ditolxos, s^ill'WAys, 
alxxioos, etc., as xnAy l>o nocossAry for ostAlxlislxinj^ a 
siiitAlilo rofxxf^o And feodiixj^- And lxrc3oding:-j5ro\xncl fom* 
nii#ac***3ttory v^ild fovrl. Tlxis is a most inxjxortAnt stojx 
in wiki -Ixiird oonsoi*vAtion, 'wlxiclx -will resixlt in ooononxio 
AS well AS Asstlxotic AdvAntA^os, fox* it is jxrodictod, -wo 
l<»AX*n froxn <17«i4^om'iA Arxof tliAt tlxo food 

x'-aIxio of tlio Ixix'ds tliAt oaxx l>o sAvod in a sin|;^lo soetson 
'W'ill excoood tlio oost of tlxo |L>roi>ose»d irnjxrovoxnonts- 

Arr A oorxforoxxoo of tlxo Sxxjxorintondonts of tlxo 
TSTAtionAl RArks of tlix» fTnitod StAtos of ^morioA, Ixold 
on IB'olx. 17, 1923, I>r- Jfosofxlx Orinnoll roAd a fXAfxox' 

tt^ion tlxo IxaIaxxoo of lifo in nAtionAl jxxxrks, xi^’^lxiolx Ixoat^ 
on tli<i c^xxostion of tlxo jxrojxor xnAixxtorxAnoo of AniniAi 
pro.sorv*?s in Axxy ooixntry* RCo dlsonssxis tlxo tx*oxil>lo- 
.‘-tonio pirolxlonrx of tlxo atrtlfioiAl ro$2^ixlAtion of tlxo IxAlAnoo 
of lifo so tlx At xxo doxninAnt AxxirrxAl xxxAy AttAxn too gfx*oAt 
A alxAro of tlxo j>rosoi*vo At tlxo oxtjxonso of atny otlxor. 
And in jXArtioxxlAr tlxAt of IxoAsts of jxroy xvlxiolx Ixvo 
\ij>on tlxo otlxor xxxlxAlxitAxxts of tlxo xesorvo- Xn tlxis 
inAttor Ixis ooxxolvxsion is tlxAt ** ArximAl lifo in tlxo 
ixAtioxiAl |3Arks slxoxxld sixnfxly l>o lot ailono. Tt oAn l>o 
onooxxrAg^od in Arnoxxnt axnd vArxoty most jpr Aoticaaxlly try 
dosistixx^ fx*o>m Any Avoid aIxIo intorforonoo w-itlx tlxo 
foil rA«rx£^ of xxAtnrad oonditions of food curd slxoltor* 
lloro is ak^<xAso wlxoro a c2o jxolicy is tlxo sovxndost 
polioy.’* It sooTXxs dotxlxtfxxl if sxxolx a no^Ativo jxolioy, 
Ixowovor vroll sxxitod it mAy Ixo for tlxo onormoxxs x‘An^;os 
of tlxo jxaxrks of tlxo United StAtos, is sxxitod for tlxo 
lirnitod Aroats avaxIaI^Io for fxrosoxrvos in OroAt Rritaxin. 

rolAtivoly tiny I^Atvxro rosorvos in RritAin auro 
snrroxxndod l>y oxxltivAtod lond from xvlxiolx tlxo sxxrfxlxxs 
* »f don x i nAn t ^xooios tonde to ovorfllow into tlxo rosorvo 
to tlxo dotrirxioint of tlxo rAror spooios vrlxioliL roq[niro 
«'»txoo\nA|SOx3cxont« dotxirt Also w*lxotlxor tlxo -waurdons 

*»f tlxo gpcoAt 2>rosOel^os in .A.frioA woxxld fool Jtxstiflod in 
^xdojptirxiS tlxo jpoHoy* irx viow of tlxo toxxd* 

«>noy of ooorts^lti.. sipriMloo, 3 f»«KrtioniArly of tlxo lArg^r 
rriAmmcds* to ’txnd.xatly in. tlxo aIxsoxxoo of a 

«nmoiont -fisoatti ,»eM0d>nr«i^ 
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WtTDJE*: cuxotlxor of Rr. Orinnoll^s oonolnsioxxs ovory 
nAtxxrablist will l>o ixx at^proomont. auxd foro- 

most,” 1 x 0 SAys, “ auxy And a 11 rxon-nAtivo AninxAls rnnst 
rij^dly l>o doniod Admission. ... ISTo akddition in tlxo 
w-Ay of l>ix*d or mAmmAl, rofxtilo or Anxplxilxiaux, slxoxxld 
l>o nxaxdo to tlxo ooxnplonxont of AninxAl lifo in a ISTAtionAl 
JPArk, to tlxAt xvlxiolx liolon^^ tlioro. ... ^xxolx introdtxo- 
tions slxould l>o f^vtArdcxd A^Aixxst like tlxo jxla^f^xxo.” 

Wo oomnxond tlxoso 'wiso words to t^lxo no tioo of tlxo 
Axxtlxoritios And tlxo ^Anxo WArdon of IConyA, wlxiolx is 
tlxroAtoxxod w'itli tlio scxtting froo, on a dolilxorAto jxolioy, 
of JScottislx rod door And IndiAzx IxlAok Ixxiok. l>r. 
<lrinnoll is of>j>oso<J to tlxo croAtion of Any sox't of s&oo 
in A JS^AtioriAl IPArk, for wlxoro An AiximAl xnAy loo soon 
in frocsdoTxx no on«' woxxld olxooso to soo it in tlxo xxn- 
nAtnrAl oonditions of OAptivity ; l>xit Ixo tlxinks tlxAt a 
nxxisoixxn rxxAy sorvo a ixsofxxl jxxxrjxoso if it is “ oondxxotod 
«xxl>sorviontly to tlxo fxxnotion of nAtxxro gxxidinj^,*’ so 
-tlxAt it diroots visitors to tlxo living? Arxirrxakls ont-of- 
doors, Arx<i Ixolps tlxorn to xinxlorstAnd And Af>ixrooiAto 
wlxAt tlxoy soo ixx tlx*^ wilds. 

-A. ooMMcrxrrEiH: A;txjpointod Ixy tlxoltadio IMLAntxf Aottxrors* 
A.ssooiAtion of tlxo United ^tAtos reoonxmends tlx At a11 
rauJLiovision -fxiotxxres At present l>ein|^ Irroaidoabst l>o 
stAndArdisod, so tlxAt one rabdiovision receiver w*itlx one 
scAnninj^ disc w'ill l>e Alxle to receive auxy of tlxem. TTlxe 
coxnnxittoe Adopts aa stauxdArd tlxe system xxsed l>y 
O. R. Jenkins in 'Wabslxixxg:ton- Tlxe 3metlxod recom- 
mended xxses 4r3Jj,linos xvitlx IS sepArAte piotnros ^fx*Ames> 
every second. Tlio piotxxros tlxorofore -will not slxow 
mxxclx dotAxl, l>einj$ decidedly inferior in tlxis raopect to 
tlxe pictuiros wlxiclx J. U. RAird oaux IxroAdoabst from ixis 
lAlxorAtory. It is o^cpectod tlx At All tlxe television 
I Ixroabdccbst stAtions in tlxe United HtAtos -will abdopt tlxis 
stAndArd, so tlxAt one receiver wxtlx one soAnnin^: disc 
•will l>o aIxIo to x'oeeive Any of tliem. 

Tmis proj 2 ?x*oss of electric r Ail wav -work ixx Ore At 
RritAin since tHo W ax* Ixas Ixeoix disAppointini^ly slow'. 
On tlxo Oontinent And ixx uAmorxcA, pm^^ross Ixabs l>een 
xnnoli mox:*o rApid. "Wo loam, for oxc Ample, tlx At tlxe 
RexxxxsylveuxiAn R.AilwAy Oompauxy Ixas decided.^ "to 
spend twenty xxxillioxx poxxnds in electrifyiixgf its entiire 
trAin service l>etx.veen ISTew York And Wilxxxin^fton» 
lI>elAWAx:e. Tlxe ‘ xvatit And see * policy Adopted toy 
soverAl rail -w Ay ooxnpaLnies in RxritAin since tlxe lAte 
Sir AloxcAndor Kennedy’s Ooxxxxnittee issued its x?«port 
in 1921 lx AS done very little to aslvauxce xnAtters. V^Te 
tlxex*efore welcome tlxe report of Sir Jolxn Rrini 3 ;le’s 
Ooxxxnxitteo w-lxicli Ixss jvxst toeon pxxtolislxed <I.«ondon s 
R.M.S.O.) IMost of its rnomtoers IxAve A tlxoroxa^lx 
kxxowledgfo of tlxe prabotioAl protolems wlxiolx now. f 
tHe rAilw^Ay co nxp Axxies, And dxxrinig: tlxe past few yeaurs 
xnaurxy of tlxem IxAve seen Ixow tlxese px*o|xlexns IxAve 
toeon Atteboked ovex-secbs. It is axow* sn^lgsested tlxAt 
tlxe direct oxxrzront system slxonld toe staumdAOEdisedL* 
tlxe pressxxres olxosen toeing 760 abxxd 1600 volte xeepec* 
.•tively. 

Xrr Appeabxs tlxAt in lldLabrcto 1923 tlxere were in CtoreAt 
RritAin 1267 milee of traaek operAto^d on -tlxe direct 
onrrent <d.o-> lo-w -tension eyetestn abnd 77 on tlxe dL.o* 
toici^lx tension system. T^lxore wer^ /only I6I 
operAted on t^lie adternAtsbn^ system aknd 





EI>3HiO»i!toaaBslEt 31., jLB^B- 


-trlxis^ xxYa>rr^l>e»xr lfl» <JjL]ri:i.ixxis]:3ijcxg$. OiA. t>}3Le Inijg^ex* ^ol.'t.Cbgte 
<a,c- mysti^xxx it is sta^gostoci <ytMnrera.1> l>s oollsoti«<i 

£ j ro i aa. o'vror'la.s^fcci -wiros 'wi'tili cbxx \3Lxxi.ns%i]K«kt>€>cL *’Crt>v«rrx- Oxx 
-trlxe lo-wsr d-o. sya-fcoiaci tlrk^ o^utn^xvb will l>s 

ooUjSOt>s<J. l>y^ ja> slxos prossix&c^ oint tvlite i>liLi3r^ itsaI. To 
of irktiorTruurua.ii3Lg ’Ttxstwooxx tlAa varioos railway 
sysfoams it; oaxL oasily l>o arraKxgfod t^liati ovojry t>reiiT». oaao 
roxi 0*1 oit^^or t>lxo volt.a«» or low -voltago xxotworlx. 

*X*lxo x^oox3txi4i.03n.<5tat;ioiaiLS of tlio oajrlior oommissioxi. atooot; 
stiaan.cl.arcllslxxg; tlao tixraolc aro oodorsod- "Wo lioj>o t.liat> 
ra;^id i>rog5*-c5ss -will xxow l>o xnado. X*ast> o^cp^oriorxoo tko^ 
slxow'inL t;l&at; t;lao ]provairxt>ioi:x of t.lio railw-ay o\a.irro»xt>s 
from ija-torfoririLg 'wit-lx tlxo IPost, Oflioo woi^lc oiflior l>y 
o}oot;roma^;^n.ot;io or olootrostatio indootion. is not; a 
diffioult; j>rol>lom. 

Tins savorxtrli armnal rojport- of t;lxo 3Srit.islx Oast; Iron. 
^^JE^osocmtoIx -Assooiafion, oovorirr^j 19J2f*7 — 28, rooords do- 
'V'«?»loj3xnont;s in t»lio ■whorls: of t.ln.o Ajssooiation, osjpooially 
in t;!lxo diroot^ion of malcin.^ its rosnltis moro roadily 
a'V'ailal^lo to its nion:».l>oxs- IVLoltin^ p>lant li.as l>oon 
sot nf>, and O3cj>orixnonts on a worlcing soalo aro also 
l>oin^ \mdortalcon in fonndrios l>olon^xn|i 5 : to xnomfeors-. 
Tlnis is a good si^x, as indicating willingnoss to co- 
operate in researclx. Ocist iron containing; nioicel and 
copper Ixas l>een fonnd to Inave properties "wlxiclx am alee 
it nsefxxL in sitnations eaeposed to corrosion, l>nt no 
iron "wlxicli. is resistant xxndor all conditions Ixas yet 
l^een disco'V^ered. Special attention lias l>een given 
to tlxe etfeots of varying composition in tlie mann-' 
factnre of malleal>le castings, and similar stndies Ixave 
lieen made vdtlx aceference to iron for liglit castings. 
Zn tlxe amain, tlxe w'orlc of tlte Association lias dealt 
^witlx fonndry prol>lems, and it is to lie Ixoped tliat in- 
fntnre incareased snpport from tlxe indnstry w^ill make 
it possil»le to nndertake more fuindamental researoli. 
X>njring tlie past year tlie most important Avork in 
tlxis direction kas keen tkat of I>r- ISTorkniry on tke 
ixiidnenoe of manganese, w^kick reconciles some of tke 
conflicting opinioaexs keld on tkis snkject, and oon- 
si tutes a distinct addition to know'ledge. 

Z>X 7 KXJsro^ tke past ten years considerakle progress 
kas keen made in developing tke use of Xl-rays. Not 
only kas tkeir xzse keen extended in medical and 
surgical practice, kut tkeire kas keen a notakle develops 
ment in tkeir application to tke exaamination of 

proklexns wkick arise in scientific and industrial work- 
Tke px-esent x*ange of X-ray eqLxripment extends from 
tke diminutive dental outfit to tke apparatus re<^uired 
for tke examination of various materials and tke in- 
speotion of finisked arrticles. Tke most recent ackieve- 
xnent was tke penetration of steel to a deptk of 

inokes ky radiations from, tke pow^erful set in tke 
radiological raeteamk department at Wool-wick. Xn a 
paper read to tke institution of lEleotricaX IBlngixreers 
‘ky ii. O*. XX. ZL.arsfield, on Nov. 22, tke q^uestion of 
tke s-tandardisa^on of tke electrical e<3:uipn:xent of 
Xl-ray appMato^ was discussed. Tke sukjeots in- 
cluded were induction coils^r voltage transforxners, 
filament keating tranaiformers, rectification and 
switekgear^ and ccintrol fitting^s. Tke OooHdge tuke 
kas nn^w largely- displaced *tk.e gas tuke for XSl^ray 
wo3i^. Xn #cnetnear a kot catkode goyexrns tke tuke 
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"^curr^a-t gteady stream of elecstrons, 

^ike impact^ clSP*g&kica^U.pg«i. tke anode causes ZStL-rays 
ke generafess^^^XdHBSct^gm coils are no-w seldom used, 
kaving keen displaced ky transforrners. Xn tke 
autkor*s opinion, ko-wever, for tke kigkest voltajge 
w^orlc -tkere will in tke future ke a reversion to some 
i*uproved type of induction coil. Of special interest 
w^as tke description of a very small set <10 in. xr 
T in. X 8 in.>, "weigking only 28 Ik., patented ky 

Ooolidge. Tke tuke is only 4 in. long, and operates 
at 88,000 volts and lO micK‘oampex*es. A.s tke "wkol<» 
of tke kigk voltage systerrx is enclosed in an eartke<l 
metal case, tkexc is no daxxger of electric skoclc and 
no external electric field. Okjects under examination 
also can ke krougkt very near to tke tuke. 
equipments 'W'ere also deseriked -vrkick ax*e used fof 
army requi rerxxents, suek as examining tke k^stexiali^ 
used in aeroplane construction, etc. 

X>m. IS. X>. Ax3axA.>x delivered tw-o lectures “ Tiit-i 

JMCeokarxism of tke Nex-ves ** at tke Xtoyal XnStitxjtion 
on N^ov. 22 and 20. Tke messages wkiok .ax^ sent from 
tire sense orgaxxs to tke krain and from tlxe krain to 
tke -muscles, ax^ composed of a series of krief impulrt<^!s 

^w^aves of okemical okange w-kiok spread rapid 1\- 

dowm tke xxeirvo fikrc, leaving in tkeir -wake a refx-actory 
state from, wkiclx tke fikx*o must recover kef ore aseo<»nil 
impulse can pass. Xxnpulses of tke sarrxe general 
may ke produced in xxon -living systems, and tke n*oii 
w'ire model of Xt. S. l.*illie copies tke kelxaviour of «.«, 
nerve fikxre w-itk sxxrprising acsouracy. Tke impulse i>-, 
acoompanied ky a okaxxge of electric potexxtial, and tlio 
xNEScont development of tke valve amplifier kas made it 
possikle to record tk«=»se ckanges w-itk muck gr*^ater 
cexrtainty. Wkenever a sexxse organ is stimula-ted , ^‘.< 7 . 
ky toucking tke slcin, it is found tkat a sexies of itn- 
pulses pass up tke sensory nerve fikx^s at a fx:^^quoTxci>'- 
'wkick vaxies from 8 to 180 a second, and depends uport 
tke strengtk of tke stixnulus. Tkis xnc»8sage is somoliow 
translated into oonsoio-usness, giving a sexxsation wliiel 
rises or falls in intexxsity according to tke frequexxoy c»1 
tire incoming impulses. In tke same 'way, wkcii « 
movement is to ke carried out, tke motor nerve fil>re> 
transxnit a series of ixnpxrlses to tke mxxscles, and 
too, tke fxrequenoy is varied over tke same raxxgo to 
produce oontraotidks of different intensity. A further 
means of gradation is provided ky ckangss irx the 
numker of fikres in action. Oomxnunication ketwoew 
tke di ffe rent groups of nerve cells w^itkin tke krain ns 
prokakly carried out ky imptrlse messages of tke sarne 
kind, tkougk disturkanoes -wkiok arise and sul>rticl** 
more slowly must occur In certain regions. Tke ^-om- 
plex reactions of tke nervous system depend in 
main on tkese more lasting okanges. 

In' kxs recent presidential address to tke fiurve>'orH 
Institution, IMtr. O. K- 3?'isker dasblt witk a numht-r or 
points of agricultural interest, Binee X330, up'w'artis 
of fifty Acts kave keen passckl in tke IBIkuse of c^om- 
rnons wkiok affect tlie land in some tray, or other: 
in consef^juencMSi, tke agHtendturist is oftek uncertain 
as to kis actual position. cauMfiges. - ark, prooeoamg 
so rapidly tkat tkere is. a dangfWr of dd records l>oing 
lost r. Coaky 0 ^ tkem ceas^ to kswe jpa p ose nt 



ZT.^JSl 


«>mt> ib^m^ar loLMAi^Kmc^o^ iri«li«Mf*7 

^]|>pea>l«^ £>«urtix»i2i3jtiurl:5r £oar '^^€> jago)S Pjap p ft* i<^Pt 
xxxexxt:«k <l040xr£1>li::^ tiScxe^ jS.€5l<lai. 

^gpc^^mrtJcx maajdi l>xr49«k3K: xa.x> o£ laar^^ ^'x»ci't>\aLa,'t>lon.» izi^ 

&ixi& of f jauirxrMS «urfccl x-cMrrtMs ^ »lbiOol<l Im lnLeutxci.«s»ic3. o-v'or^ 

t>l!io ovus't’Od^r of s>tjlI>Uo lll:>x‘«kzrl«»s oz: IooaI Inkistonool 
sooiotAOS-. 1^0 cfxstoojeMsoci <»li»c» ‘t’lxo cl.i£>tf>ei.zrit;>7' ixx f>ncu& 
j>ekid -fclxo ooiai^txroozr -fco -t>fxo 3itxi<fcilc»m.ekn., a.xx«:l \>-y lilxo 

-cnicfdlojrxsLAnL t^o t^ixo fcxx'm.ozr* «x»d j>oizxt>od out:. t>}xo>t> t>3xo 
‘5LJni.t>o<l. I>4Bdurio»* leuat> t^alcxTiLOo »l:i.oot:> csIriLOW'OciL pxrofl't.» of 
:crk.ox^ tilxetn. £J500,000, 'wlxilo “ 4Buix.y iQbcL<fit>iozx t/O jprico 
tio io. rxSi^&tAxxgs, oo^t. of i:>r*oclviot.iox3i xb gpru<ig- 

ixxgly givoxx sucxcl. jobbbocI orx tio t>lx€» oorx«\xoQ.03r.** Xt> i» 
jxotior’io'uiei f-lx^ti t>fxo j>«i. 5 rjtxioix.t:, t>o t>lx€f f«.x*rxxojr is so lo-w 
t>}x«bt> 1 x 0 ocun. l>«fcroly zxxa.l«.o l>ot;lx orxcis Tooot>, ovoxx xwrlt>lx 
1.1x0 mxixixrxTxxxx a.g 5 JrioxxltvuT*a.l ws.^o of 3 Os. t>o 31.fit. 

^sv-oelc. 

JR.XBOXsasxrr Skocixxxsit>ioxxs ixx t^lxo X>€»p>s.irt.zxxozxt> of Zoology 
of trlxo !Elirit>islx IMCusoxxxrx <I^s.t>xir*a.l Hist>ory) irxolxx<lo s. 
xrxoxaxxtvocL sjpooxxxxoxx of &, l>«xt>y slot>lx-l>oa.ir*, or .A.S'W's.l 
x*rvflrfyx-xfcS')» from Oix<ili, Xxxdia., ]prosorxt.ocl l>y 
1 . 1 x 0 Xto'wls.xxd 'W'eurd ‘Trust^oos- Tlx is sjxooizxxoxx mocksixros 
lit.t.lo xTXoro t>}xexrx 18 ixxdxos ixx f.ot>«bl lorxgfclx, x>irlxoross 
t.li« a.clxzlt^ l>o«xr -wrill rxxossuro from S f.o O foot; ixx 
loxxgfclx ; tilxo etxxixxxebl is rostriotod irx it;s dist^ri1xixt:.iozx tio 
Xxxdia. ajtxd CJoyloxx- Xl.oa.r- A.dxxxira.1 H. lL.yxxos Ixas j>ro 
jHoxxlod a oollocst>ioxx of birds axxd oggs froxix .A^frioa, 
irxc'luidirxg 904 o>canxi>los of difforoxxti Icixxds of szxxall 
faxz-t^ailod ^«>rarl>lox-s of tilxo goxxxxs Tboso small 

l>irds Ixavo a vory irxt:.rioat>o szxxxxmor axxd ’wixxtror jxlxxxxx- 
vhrlxiolx it> -w^as f'O 'worlx oxxtv 'v«rit^lxou.ti t;lxis 

xxddifioxxal manorial- A, sx>e»oimoxx of t.lxo Icixxg olxc»otalx 
(.-Icixxo^xi/a? r*«satr> Jxas l>ooxx aoqitxxirod. XJxxlilco t/lxo 
4.^ommozx olxoot^aH* t>lxo xxxarlcixxgs oxx t^ixo slxixx aro xxot> ixx 
flio form of sj|pot;s so zxxxxolx as lozxgit>xxdixxal st.rip»os axxd 
l>lot.olxos, gi^rixxg tilxo axxizxxal a vary Ixaxxdsoxxxo axxd 
gaxxdy a;|^j>oax*axxoo. Tlxo kixxg olxootoalx is foxxzxd ixx 
>$out>lxom X^lxodosia*. cxxxd iti is sxxrpiriaixxg filxat> sxxolx 
Tnon €xs Solo us, 'wXxo Ixxxxxt^od t>lxis dist^riotv for xxxaxxy 
y<3ax*s» xxo-v^r obt>aixxod a spooixxxozx or xxxado axxy 
i'e>c;oxd of it;s oacxstioxxoo. Xxxt>orosf.ixxg aoc^xxisit^ioxxs 
rsi.xorbod by tXxo X>ojparf^rrxoxxti of Ooology ixxoludo a 
sipooixxxoxx, foof. loxxg, of a foe^il axxgol- or xxxoxxlK-OLsb 

froxxx t>bo XJsxjpor ^Ttxrassio Ixt^ogxajplxio stoxxo 
of X!ta^ax*ia. Tbis fossil soaxooly didCfoxrs fx^oxxx t^lxo xroooxxt- 
forrxx fouxxd lixrixxg ixx t^oxxxjporatio axxd t>ro]pioal ooast>al 
watoxs, axxd is ixxt^xrcxxodiafo bof^^w^ooxx t.bo sbarlxs axxd 
tlio slcatos. ..^ddit»oxxs t>o £> 1 x 0 !B^ixxox*al Oolloot>ioxx 
ii^<^lvxdo furt>lxer oacaxzxjxli^si of £luoxosooxxtr xxxixxoxals 
froxxx tbo a&ixxo xxxlxxoa a*> ^raxxklixx ITxxxxxaoo, ISTo-ar d'oxaoy* 
»xxx<l tibo Txrust>oos ba^o agrood t>o tibo pxxxrobaso for t^bo 
X>op»axrt>xxxorxti of Sofaxxy of a 'V'aluabio sorios of 8*70 
l^lauts ooUoofod ixx IMtoacioo by "Tirxxos IMEoxcia of t>bo 
TJrxivorsitsy of Oaliforxxia, axxd a ftxxrtJxor ixxsf^alxxxoxxt^ of 
lSi37 s]pooixxxoKxa fxroxxx IFr^xro Soxxxxoxx*s ooll€»ot>iozxs of 
Sparxisb 

KssoxsMt? f>o aoioatxfiifio axxd ^toobxxioal 

<l«^X>art>xxxoacxb» irxtad .*^ by fsbo ^ts««rotsajry of St>at)0 for fbo 
C’oiorixos ixxdada a^tas&staacxti. oox^aarv'aitoarai of foroate x 

Mr. ffc. o. 'S£Us3B^ 'WiSOmea. axxd a»» X>* OxietoraU fjo 

^I«©ria, Mr- W. BCarob *o Osyloxx, Mar. O- Swabey 

t o rrxxxxdad» aaad Mr. O. Oairxxa fsba X^aderated Malay 
No. afMSk. Tj^orir- ' ■ 


St^at>os. Tboxro bayo booxx f;bxroo a^;fxoixxt:imoxxt.s of 
'v^otoxixxary offiooxs, Mr. IB". 'W'. .^\at>oxx axxd Mr. I>. B*. 
^^^*^^l^borsoxx t>o ICoxxyaj. axxd Mir- M. IM- Salusbuiry txx 
Taxxgaxxyils:^ Torrit>ory. Mr. <31. B’. Cl^ay^^^wbo bas for 
soxxxo fizxxo ■ booxx. goxxo1>ioist> at> tbo ./VxxxaxxJ. Xxxsf>Kxtxt>o« 
bas booxx axxfxoiufod soxxior agrxcxxlfxxral oB&oor. XJgaxxda. 
Mossrs. I>- Tborxxt>oxx, B*. JK. iBuolcloy, axxd pEC. X>. Bt- 
ll>a%ris Ixa^ro booxx ajixjpoixxfod sujporixxt>oxxdoxx't>s "feo t>bo 
^gxrioxxlt>ural X>opar1>moxxt^, Nigoria. MCr. T- JEL. Niool 
bas booxx agriouli:.-ural m-sfruofor at. Sulfaxx 

Tc^is Oollogo, B'odoratod Malay Sfafos ; Mr. lEL, A. 
3Pioris, di^dsioxxal agrioulfural offxoor, Ooyloxx j IMlr- 
d - 3L»- Clroig, assist: axxt> agrioxxltuxrist:, Bodorafod IMfalay 
St>at>es i axxd MCr. IS- JT. If. CUorxxor, assisfaxxt: diroo't>or of 
dardoxxs, St>ralt>s Sot.t:lozxxoxxt;s. IVfossrs. lOxxoldoy, INxool, 
<jl3roig, axxd Bioris veoiro boldoxrs of C^oloxxial a jaqr i oultur al 
soliol arsbi |xs _ 

.At trbo axxxxxxal xxxootixxg of tJbxo Ajrrxoxdcaix Ojptioal 
Sooioty* bold oxx INo-v- 1 — 3, t-bo fxx*st; a^vcrard 'vxras xxiado 
of tibo lBx*odoric5 Ivos IVfodal, to 3MCr- B'x'odoi'io IBxxgoxxo 
Ivos, a x>iorxoor ixx t>bo ixxyoxxt>ioxx of t>bo balf-toxxo 
proooss xxsod for t.bo rop>roduct.ioxx of x>botogxraj>bs, 
ot-o-* for bools: axxd xxo'wsj>ap>or illusf rat^iorxs. T*bo xxxodal, 
■wbiob -vras fouxxdod re<30xxt.ly by I>r. If. B3- fyos, soxx 
of IMx*. B. B- Ivos, 'will bo aw'axrdod bioxxxrially ** for 
dist-ixxguisbod 'worlc ixx ojxt.ios-*'^ 

Txxb: f xxt.orxxat.ioxxai Sooiofy of Blxcjpoxrixxxoxxfal Bbo- 
xxotrios bas aoqxmirod Bosr <Bx'of- Oalzia, If axxxbxxrg ) as 
it» xxxoxxtlily orgaxx of {>ubiioat:ioxx. C?ox>ios aro soxxf 
froo of obargo fo fbo xxxoxxxboxrs. Tbo Sooiot^y ^will 
also jxublisb a yoarly yolixxxxo oxxtiiflod JF*jsf 3 /<yJ^€>Z€»ff%^s€tih^ 
(boraxxsgogoboxx von Brof- I>r. B2. ’W. Sorijxftxro* 

Wioxx). 

** Txxxq ICoyal UNTatfUral Ifistiory,** w’biob 'vraa odifod by 
B.ic5bazrd Bydolcls.er, is f>robably t>lxo xxxosti ooxxxxxxroboxxsl'v'o 
of jpoi^xxlar 83 rst>oxxxat»o -worlcs oxx t>bo axxixxxals of fbo 'world 
ixx fbo Bxxglisb laxxguago. A. x^-issuo of t>bis staxxdard 
'Work, 'wbiob ooxxtairxs 83 ooloxxx*od p^Xatos, xxxoro t^baxx 
2000 oxxgra'vf xxgs, axxd xxoarly 3800 pagos, is boixxg 
publisbod by Miossx's. W'arxxo ixx 18 foxt>xxigbt>ly pax-ts, at. 
a prioo of 2^. 8<f . oaob. Sixxco it 'was fixst ooxrxplotod izx 
1800 tlxis bas booxx a standard 'work of xrofoxroxxoo, and 
its aoouxNGtoy, its dotailod dosoriptioxxs, and tbo paortio- 
xxlar attoxxtioxx 'wbiob it pays to tbo babits of animals, 
must assxxro it a plaoo oxx tbo sbolyos of oyory 'woll- 
oquippod xxaturalist. 

Arcrxi^xo.A.TXoixxs aro ixx'vi.tod for tbo foUowrixxg appoint^ 

xxxonts, oxx dr bof ox*o tbo datos xxxoxxtioxxod s An. assistant 

lOoturor and domonstxator in xnoobanioal oxxginooxfngf 
in tbo dopax-tmont of xnoobanioal ongin oor ing of tbo XTxaf^ 

'V'oxsity of Sbo£BLold. ^Tbo Itogistrar, Tbo Uxxiyoarsity, 

Sbofbold (I>oo. '7>. A doxnoxxstxator in pbysios In tbo 

TJnivorsity of I-oods Tbo B.ogistrar, Tbo TJxxiyarsity,^ 

X-ioods <X>oo- 10>. Two assistant lootnrara in oboxnistry 
at tbo jBlattoxrsoa Bolyteobxxio, ono to oondnot rrtafiscwi 
in analysis of foods and drugs and tbo nxioros€»opi.«> 
oal oxcanxixxation of food and dmgs — *Tlab Brinotpal, 
l^attersoa Bolytoobsxio, S.'V^.IX <I>oo. XO>w A sonior 
domoxxstrator in anatoxny in tbs Tlnfvossity of ^^bafGUaid 
w — Tbo Btcigiatap a ar^t. Tbo XJnitoaraity^ BIbofi&aid <I>oo. 1.1>« 
A oboxnist at tbs' . 'Royal iRbySl ICkscdits Raotdry* 







XXolton. Tl:i<& Seox^-t-a^ir^r tio t>>iio ^cLrc^x^lt^^r ( 0 - 3 B. 

3 Bar£txLo}^>. S.'W.l <X>^. 1 ©>. A 

4BM9slnt^zi<> 4Bt'f> «e8't;ebl>lislxmex3ii> ekt> iPcKrtiszirkO'ut;!:]^* 

xvit-liL «L soixrLdL Icno'W'lecJjge? of Ixi^ln fxM^qxxcMxoy' oleofrr'ioebi 

xnoi^ltfcoc^s '3?li.o Soo3r€>t>«fcjry tvo f-luo Adlmi.ara.l'ty 

(O.E. Orarooii). WTlxit^liebll, S.W', 1 <i:>oo. 1S>- A. i>«tt>fxo- 

lo^is-tr ill t>lno Ooi:xekx*ei.l Xjn.'fii'*nnnBfc.**y, ^sSjalisliTj-x-y 

XXou30 O^vormo** £tri.cf Soorotfa.ry', Oottor-o.! Iri.fir-aTOta.ry, 
(I>oo. 17). -A. i>rof»3Sor of Mrxett-lac'Tit'ia.'fcio® ixu 

t>la.o Xrxiivoirsit>>^ of 'Wos'fcom. Tlxo Ago*xt>- 

Oexuox^l for ’Wo&t>om A-ost^rarli®., 1 IS S-fcran.<J., ■W.0.2 
<I>«5<5. ■ 1 8). jA. p>-vi.'fc>lio ^rxckl^i^sf' for -l:«]:io Oo\xrx-fcy of Oor*«x- 

'vv'Ckll Tho Olork of tlio Ooootvy Oormoil, Oo\mt>: 5 ^ JHCa-11, 

Tnj.ro (Doo. 22). A. j>rofo3«or of xxxc»otlra.n.ioAl ori.|^ixj.oonrji^ 

art> t;]rio Oollo^^o of Erx^inooi-irLf?, CJijiTJcly , IVf a.djra^s ^Tlxo 

Socrotia-ry -fco -fel-uo Hi^lr OoromiasiojciLor for XxrdiA* 42 
Oro»vojxor <Jra,r<Xoru3, fe^-W-l ('JI>e»o. 31). A. loot-oror in. 

{efOogra.f>li>^ in -fcljLO XXngnonot- T'^nive»rsit>>r C-ollogo, X'^ni- 

voraify of Sontilj Af ricor TIjo XCogistrar, XXn^Jonot; 

XJnivorsify Oollogo, W^olling”ton, Oa-jjo Trovinoe (Jan. 1 ). 
A.n. offioor-in-clrar^o of tlie Wood Tr o«orvat;ion Soofion 

of t-ljo IF'oxrost; XXosoarolr Stvat-ion, IZ>oljra JI>xin, Xndia Tiro 

Socrotary t>o -tljo XXig^lj Oonjinissionor for Xndia, Oonoral 
X>o}>art>xnont., 42 Orosvonor CJardons, S.W^.l (Jan. IQ). 

A. diroofor of -tXxo Tea XXo«oarcrlj Tn»t/it>nt>e» of Ooyl on 

TIj-O X>iroo'tor, XXoyal liofanics Oardona, XCe-w (Jan. 30). 
A. j>rinoix>al of f>ljo TooXinolo^ical Insfi-txafo, C^awn-iJOT 


Tiro 8tooa?!Ot>ary . t>o Ck>93rrn3kiaaionor for Itodtia* 

. Oonoral I>ojraSlS|;L]moi;^^ , 42 Oroei'v^onor Oardons* S.W. 1 
<Jan. 31 ). 3i^o1r1o'X^ 'W^allcor 3'trndoni>3irijp in t;2ro 

^afiiroloi^oal lai>orat>ory of t>iro XTixivorsify of Oaxnlrrid^o 

Trof. 3fcl. XX. X>oan, Oamirridgpo (IFola. IQ). An a8ai«ti*anf> 

scionoo znaat^or 'witilx i^ood qnalifroat^iona in p^iryaioa, at. 

XCin^ XSd'W'ard^a Solrool^ ^IBirmin^iram Tiro XXoad-> 

maat^or, KLixxj^ JEd^wrard's Soirool, XXIrmlzri^ixam. An 
aaaiaXant. in p^irysiolo^y in t/1ro IlMToclioal Soirool of 
Xialironaio TTnivoroitiy, XXatifarc» ZNTova Sootia — l?rof. 
A. V. XXill« X7nivorsit.y Oollo^o, C^O'W'or Stroo*., AV.O. J . 
Jixnior t>ooirnioal offioora at. t>iro XXoyal A^ircraft. 
IEatal>lisimront> for, rosjjootiivoly, toaXa and orqpori- 
nront^al “worlc on «tirongrt.ir of matoriala and airoraft 
oonr jronontia, and worl*; in fciro onj^ino orcfrorirxrontai 

dojrarfcnronf Tiro Oiriof Sniporintondonf, XXoyal Aii'- 

oraft> ]HIat.ai>lisirmont., £$orrfir X^amirororr^i^ii, XXant>a. j\ 
XoTxrjrorary soionoo mistrroas aX Xiro Oont>ral X^omr<l«,- 

-tion Oirla* Solrool, fcij>it>al feiciiLraro Tiro XXoac^ lViIi«tr«^w«. 

Oont>ral iEormdat.ion <G! iris’ 3oi«ool, Sjrital Scji^aro, lil.l. 
An. assistant rnastor in tire jrirysios dojrartnrca^t of 

X.«oods Oontral IXi^lr Soirool ^Tiro Uirootor olF Ediit^ti 

tion, lEdnoation X>ojpartmont, Oalvorloy Street, 
Toacirors of ’w^oodr^^^^orls: and rnotalw'orlt nndor tla** 

"W^ost XXidinj^ iSdrjoation Oonrxnittofa Tiro IE*lnc?at iijn 

X>oj>artinont (XGlonrontary ^Brancsir), Oorrnty Hail. 
W'akofiold- 


0 x 1 r- A.slrr’oxiomicral Coluxsixi. 


3 Sr*B'Vi^ Oorvmrr. X^iro tirix*d conrotary discovery of tiro 

year rvas made on ISTov. IQ l>y IMCr. X^orlros, an arnatonr 
astronomer of Oajro Town. It rvas a fairly easy 
toloscoi>ic oirioct, iroirria!: t-lron ostinratod as of tiro sirctir 
xna^xri brjido, imt no tail w-as soon. Tiro follow^inig 
oirsorvatioxrs, of wiricir tiio first w^as noted as iroirr^ 
only ai^jjroacimato, Iravo Iroon distrilmtod l>y tiro X.A.XJ. 
IBnroatx at Oox^onirag^n s 


TJ.T. 

21 -OS 3 S 3 

24 .- 214 : 06 . 

24 ‘& 73 .e? 


WL.Jk. 132 S- 0 . 

ra r 7 2-0 

12 IT 6»-7 


S*r>e< 5 l- 1328 - 0 . 
21 - 42 ' O" 

23 68 63 

24 13 32 


01 >Borva».tory- 
JT olisnn««Bt»u rsc . 
.A.lsler 0 . 


Tiro ostinratod nrra^?nitirdos at Algiers and X^iclc rvoro 
10 and 7 . Tiro disco rdanoo ilinstratos tiro lar^o 
norsonality tirat orcists in tiroso dotorminatxons. THo 
X«i olg oirsorvor -was AXr. JSomran. 

Tiroso olrsorvations ax^ not 'well s;paood for orlrit 
dotomrination, tiro second and tirixxi iroin^ only S Iroms 
snrart. An attomirt (not yot ooxnx>tetod) indicates tirat 
tno motion is dixroct and tirat tno distance from tiro 
oartlr at tiro middle ol>sox*vation 'was airoxrt one unit ; 
noriirolion a;E^xroars to i>o already oast » tiro distances from 
notir oartir and arm inciroasin^. \VXron tiris note ajrnoars* 
^rro comet -will iro inconveniently lo-w^ in X<ln|?land, i>irt 
nray j;>ossii>ly ire soon jnst Iroforo dawn in tiro sontir- 
oast. 


Tixira X>3wo:wim 3 i4:h:3?3B!0»s ov XQ28. ^Tlro disjplay tiris 

year* 'writes IMtr. VI?;. XT. XXonnini^* ajrnoax-s to iiavo ^ivon 
. evidence of incroaaod activity and to ixavo fnmrslrod 
some irxrilliant oirjocts, if tire e^o-wor “was not strilcin^ly 
airandant. On tiro moxnrna of XSTov. 13, from 2 to 
3 a.iMc., IMDr. A. XS3n^, of Aalairy, XL»incolnsirxro^ found 
tl^ iroraxy rate of a;^f>oaranco for X^oonida 'wsbs 30^ 
and ire noticed several as irrilliant as Jirpitor. Oil 
tiro following: fnoming tlroro vras a dooline in activity, 
-f>nt at 4’7« ire -ol astitr v od a jrrilliant X^roonid fire-’ 

trail falling fi^m XTrsa Idaior tirrxrr^lr Horcnles. Tlrero 

aOBH, Vox.. X 22 ^} 


-was an O3ci.>losioxr at tire end of its fiiglit, an<i tHe .-^U> 
rvas illuminated in tiro xogioxr w'irom it occuxtc* I , ft^r 
tixo oirjoct wsus several tinros irrxgirtox* tlran Voxru.n, 

JEfronr ^IBlaclciroatir, X^ondoxr, on tire niglrt follow - 

ixrg USTov. IS, several Irrilliant xrroteors 'wittr long x***^^*'*'^ 
and luminous trails wox'o casually olrsorvod. Ont* 
ajrjjoarod at alrout 11 *’ 30 *” **.»«-, ascoxrding soixro r>o ' 
in tiro eastern slcy' from the ‘ Sickle of X.too» and ot 
large and conspicuous motcox-s 'W'ore rcmarkotl iiea-r 
midnigirt. It is C'vident from tixo descriptions of flieir 
fligiits tirat tiroy wore X-oonids. It is proi>al>le that 
tfiTs system of meteors 'will eaclrit>it more at>vxxrdane<F‘ 
in tixe norct few year’s, as tiro ensuing marcirmni* an<l 
tiro return of its jrareirt comet (Ternpel, 1830 I ) art' 
duo in 1 Q 33 . 


X>a*z*aRMXi»‘ji^rrxoxra or* Xtjrr>x.A.x< VaBSX-ooxmxcs at t>ik 

Ojtjp'K- ^Annals of AHib Oerne 02^ssroe3Ui09y, vol. lO, f^rt H. 

contains radial velocity determin ati ons not px’eviousiy 
given in tire Oaj>e puirXr oat ions. Tire first sectioir con- 
tains a ne'w deterxxrination of tire constant of shorra- 
tron and tire solar parallaxc from tire radial velt>c**tjaH 
of stars. Using JBLayford’s value. 3378*388 km., 


J «26 


tne eaxrtir’s eouatorsal radirxs. and JM.rc*reisoxr j 
value of tire v^ooity of ligirt« 2 QQ 800 km. /sec., tHctr tiie 
solar parallarc is given as 8 - 803 ’^ and tire, 
ai>ex*ration 20 * 476 '*'. Tire jc>xroi>ai>le errors ar<> 
and 0 * 010 ^ respectively. It is satirfaotoi^ tp ^ 
Irow narrowr tire range of difif<Mrent determination^ 
tiae solar parallax iras l>eoome ; it sesureely excoof oa 
irundredtii of a second. 

Tire oririts of 13 spectroseopie tspisiaries arc 
xnixked, and tire radial, veloeitiea pf stars. U* 


are several different yaJsues foptnd fear take solax* 

is taken as tsweo* epex ih 

OKT. T>eot. 23*3^45 vp^Li^ty 20*6 

cm jp*. iiA -tm #M>tieA i., tJie ponoci 

IhQ), xxd>:. . 4 w;: jpea i ni . 
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R esje-a-rictk Zt:encis. 


0-AJ»i»'S2TP6ar« Yo-crasro jb-v- 3Sfcf:^»acM:A.x:-».- — Xia. dUs- 

JriiiigFtof^ €M^£ 'V(roo<H8bia<l dl.exejr' incxox^»& 

^JF»er%>y 99 ^«c«t» M&n*€i^»3eru-JSt !FtA 3 rTXxoziucl 

3BLAi3 J3nt«t3teo^ «. »i<io ii>to»oirv'«tiiojn of ii:xTfcCHro«t5 <*7o^»*- 

Axx^S*:i.&tiy. Xia 1r^ixrxt;l30|ar ocbl^ixm. in. fConsckia Ho 
cii»t>o.i*oocl fib f«amo»lo toov*»o 'v^if-H fovn* yonxij^» wHioH in 
Hor Hifibsiso to eoofe: aHolfo^ sHo soa,t>toro<i nj>on t;Ho floo*** 
'Vy^itHin -fcHi»*try socson^t*. t-Ho motiHox- z*oa.x>t> 08 LX'ocl cm cl 
^iolcod nj> witrH Hor* tsootiH ones of t>Ho yonnj?* a.ncl »o on 
^T»t.il oHo Ha< 3I C5«b3r»-io<i. «bll t-o BCbfo j>lcbcsos^ Jtn ocbcH ooso 
oHo clolifeoirebtoly t>nmocl -tHo yonn^y Holly «x*a4aF^>o<i it> 

on tHo nneiojr oidlo 'wit*ln Hesz* inoiew3r«, cbncl, etctjc^tvini^ iti 
»lip;Ht>ly Hoz* foi*cs fesof, Roa-m^poro^ &rvt^m.y, Xlrcsoallins 

tiHat' »c^xaijrr*ol6» o»ncl Romo ot-Hox- x*oclonH8 etja& kno’wn t.o 
oarry fcHoiz' yonn^ Holly njp, arart>Hojr* t>Han Hy tiHo Hcxolc o£ 
-fcHo Vxoolc, «bo onto nxxci doj^s <lo tHoirs* tHo nntliox* on|^~ 
^oot>o tHcbt it xnny Ho a. cmixrenroa.1, ox* a.t loaot j^onesaml, 
HaHit of rodonto to onriry tHoix* yovmi^ Hcdly Oip, and of 
oamivoiTOO to omrry tHoijr yoxanj^ Hncslc nf». TPHo ipoint io 
cx csovioxio ono* and tHo €sxcj>c»»**ion<50 of roadoro of JSTA-mjJECJB: 
oxifarHt Hc;lj> to oolvo tHo c|^no»l/ioxx. 

''PM'je 3P>vrji«‘A oir Hot iSj;»misroo. Itx tHcs oonr-oo of an 

i*ivo»t-i|arac.t.ion oxetondin^ ovot- oo-vomi yoaro, iOHax*lo» *T*. 
lir-uoo Has oacaminod tHo fanrtao of Hot op»»“in^?o in tHo 
■^^€i‘11o'W'«tono i^ational I^ajrlc-. aixd in lt>2T A/ioitod 34- Hot 
«jsi'ixxju:o ox* ^^x-onixo of o|:>r-in|E^ in ISTow ^MT^xcioo, J^3■ovada, 

< 'alifox'xiia, and tJtaH (JF*-x*c*o. d .-4 c-od- d-r*//? airid aSTcv^., 

vol. ti3 ; 102B), ifio j>a|>ox:', oontaixxin^ oax'oftxl x'ooox’do 

of tlio torr^fxox'attxfo, j?i|>ooifio ^a:T*avit.y, axxtl of tHo 

w«tc*a*s?«, witH a dotailod IxRt of tlio or^aniwn-xa fonnd 
liN'in^L? irx tHc*x*i, and x'ofc-%i"^oxxoo« to otHox* worH of a 
similar’ Icirid^ iis a valixaHlo c*ontx*iHxxtion to Icno-wlodi^o. 
Of x'-oftoHz'ato anixnala Ho foixnd only a oy |.>fitioid Hnlx 
l‘t.4 at 0.» and a fx-ofc 

'rt'ffiltiz) at 3^5-^^^ O. lVrol!n»«is wot-o oc:oasioxx.ally fonnd. 
Hilt t.Hcs vaMt majority of tHo ].x>x>nlation -waa csonxfjoaod 
of ixi«oc*tjss* of wHioH ac|[natio ooloo|>tora formod Hy far 
tJie> rxxoRt xxxinxorona eccxestion. TTHo axxtHor dxROusaos tHo 
TiatiJi*« of Hesat f^ns^oofxtiHility , Hody tomj3oratxxro, tlxo 
lirac'Hitislx wator faxxna in rolation to tHat of tHoirmal 
wat€.»x*M, and tlxo toxnj>oratxxro raxx^o of individnal 
«I>cjoio«. 1.1 xxfortnxxatoly , nono of tHo sj>x*ixxL^» -was snit~ 

al>lo fox- follo'vir.i];^^ tHo oHang^oa in tHo ooxnt>oaition of 
tlif tHox-rnal faxxna ovor a conaidox-aHlo ran^^o of toxn- 
l-ioi atxix'o ixx Avatox* from a ain^lo aonrese?, Hxxt tlxo intox-- 
t'Mtini^ tii«c?ovorio» of 131axxoHard axxd Sionrat at tHo 
»si>i'ixxx2:« of JVToaHHontino in xxortHox-xrx -A-.fricsa a-ro x^not-od 
t o illxiistrato tHo toxnfxox-atnx^ sta^^^os at -wHioH f c-oaH 
<it*x'atnro« inArado tlxo fauna. 

V AnxATXoi^z a»rr> xt» Aa«ot5i-A.TTO»x avxttx HA.iaxT.~THo 
-^»T^^orioan !K‘oxc-»jxarroAAr tlxoxif^H a Hix-d 

of roati'iotod HaHitat, Haa a^parontly doArolojxod a soxxjsi- 
t-ivoxxo«*3 to onArironmontal xnflxxonoos, for altHou^^H in 
aixy oxxo looality A^ariation is slii^Ht, ^ooi^rajxHioal A.raxHla- 
tiorx i» csoxrrxnrxon, so tHat tlxo sj>ooio» x» spxlit into sixetoon 
raooR. ^ AToxry tHox-on^c^H study of tHo Araxriations virHicxH 
oortxxx' in tlxoso raoos Hsus Hoon mado Hy Joan IWC. JHinsdalo 

Y Cy€Mri4.J^pm€ct. JR-wfe. ^oo., -vol. 30, jx. 231 ; 102B>- 

V to foIloA^r Hor into Hox? analysis of tHo 

<lotailM of 4B3 ajpooltnons. Hut, in ^onoral, sHo foxxnd tHat 
+ fi^o^rajiHio yariation ooours in oyory 2 >art of 

tHat Awras oacaxninod. Hlyidonoo A«ras not 
Toi'tlxooinizxjg: tf> sHoAy tHat tHo yaoriati ons in oyory oaso 
yKsro of any Hloloigioal adArantaig^. T*oxr o 9 cam]>lo, raoos 
wHioH onlaan^od Hilts and . sHutle^ .ooounrod woro not 
ioiixMl to U 80 food diOTwont ttremsk tHolxr stoalloar-Hoadod 
^«"'»KHHours* , ClnH. oHaraotoT,- Hor«r^yoT> lan^tH of sto«*- 
niim, ai^oax^ed to Ha?ra a wia funotfoncOyaluo. THo 
X in tHo ap^ios, 

A <1 tHxs Z 8 tHo fnoo 'oHHioH Jtn ss;eax^nLl Ha^oods faxtHost 
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nortH and xrnii^ratos fax-tHost soutH. Xndood, it nxay Ho 
said tHat tHo amOxxnt Hy 'w’HioH tHis x-aoo is sot o:^ firom 
Ho otHors ixA. xrospoot of its stox-nixm is rou^Hly parallolod 
Hy tHo distanoo Hy AcrHicsH its mijapration x-outo oacooods 
tHoixrs. 'WitH tHis lozxf^lx of stornxxm i^oos. Hut to lossor 
oxetont, sxrrxilax’ olon^atxon of tHo linxH Honos assooi- 
atod yritH tHo stoxnxxm. Xxx tHo otHor raoos sixnilar 
HoHayiour of tHoso oHaraotors oan Ho ooxrolatod AwritH 
tHo lonjOCtH of tlxoir rosjfxootiyo mi^gx-ation x-outexs. In 
sHox-t, oyoxry jrxart of tHo slcoloton usod ooxxsidoraHly in 
ftil^Ht Hos Hoon dovolojxod to a Hi^H d.ojacx-oo as an aocjom- 
panirnont to a lon^tlioxxod lixxo of xnipcx-ation fliigHt. 

Oaxjss: oy H oisrxsy 'IF'zBmviascxffTATXosr. ^poilag^o of 

Honoy, dxxo to fox-xnontativo oHanj^os, oaxxsos soxno loss 
to tlxo Hoo-ls-oopor and tx-adosxnan. JVIossrs- ITaHian and 
CH^ii^^ot inyostx^atin^ tHo suHjoot <T€;c/b»x.i^ocri 2S^o. 

02 ; -A 45 ric!sultAxral HIxcporixnoxxt S^tation, ^SlioHi^an IStato 
Oolloigoof ^^rloulturo, l^ast I^ansin^, IMLioHii^axx, 
find tHat HaotoxHLa, yoasts, and xnoxxlds aro prosont in 
many saxnplos of spoilod Ixonoy* J\. numHor of tHcxso 
organisms Avoro xsolatod and ro-inooulatod into Honoy to 
tost tHoir offocts. Oxxly tHo yoasts avoxto found oapaHlo 
of oausinf^ Honoy fox-xnontation ; i^ood Honoy fro- 
qfuontly, ;j>orliaps alvirays, contains yoasts, yot only 
soxno Ixonoy fornxonts. It is su^gostod ixx oscplanation 
of tHis anoxrnaly tHat Honoy is capaHlo of aHsorHinK 

moisturo u.p tn 30 por coxxt of its AAroipcHt and tHat 

AJvHon tHo moist xxro contorxt rxsos to aHo_ut 21 por oont 
and aHovo tHo yoasts, tlxo farrovirtH of AArHioH is xnHiHitod 
in ordinary Honexy, ax-o aHlo to dovolop in tHo dilutcMi 
Honc^y- 

I«''omesT lNrx7nsB:ay W^'oa.xc nsr Oa:E'iAT J^iaxTATisi . In 

.Z^o. ff, rooontly issuod Hy tHo I‘‘’ox70«try O'-om- 
nxission, IMLx-- M. JlM- ^5tov’'oxx discussers, undor “ Isxxrsoiry 
In A-'ostijs^ations,'^’ AArorlc upon vi’^HioH Ho and otHox-s Havo 
Hooxx on^a| 3 Corl dxxrixxjo^ tHo last fow yoars in coxxxxoxxion 
AA^itH x-axsin^ young stocks of tx-oos for suHsocj^uont 
plarxtixxg oxxt to form Avoods. THo invostigations doal 
maixiLly AA-itH tlxo ctlxiof coniferous spocies at pre^oxxt in 
xxso ixx Clx-oat Hritxun. Tlxo forest nxxrscxry Has gradu- 
ally incroasod in inxpoirtaxxco in IlritisH fox-ostry sinoo 
tHo Hogixxxxing of tlxex oigHtoontH contxxry. llxxt it 
is xxot jxoixxtod out tHat tliis factor is duo xnainly to 
tlxo AAToods of tHo ooxxxitry Hayixxg Hooxx privatoly oAVnod ; 
tlxat coxxtixxoixtal practices vrox-o unkxxoAvxxi ; and, finally, 
tHat for tHo px-iAT-ato ownox- AvisHing to groAV ooniforoAxs 
plantatioxxs oxx coxrxparatiA’-oly sHort rotatxoxxs, tHo 
nxxrsory axxd artificial formation of Avoods Hy pl.axxtixxg 
rnay Ho tlxo Host rnotHod at prosoxxt aArailaHlo- IMr. 

S to von Avrit^rs r “ THo purpose of tHis Act ■** lAxo 

ailxxsion is to tHo I^orostry A.ct of IdlO ** Avas to 

inoroaso tHo forest aroa Hy tlxo creation of ixoav forests, 
THis could oxxly Ho doxxo Hy jplanting or dixroot soAirIng. 
To date, tlxo porcoxxtago afforostod Hy diiroct soAving 
Has Hoon loss tHan five, and it Avill Ho contrary to tHo 
px*osorxt tondonoy in Elxxx*opoaxx pr aotioo if diafoct soAvf.n|E 
Hocoxxxos tHo principal xnotHod of ostaHlisHxxxont. 
THis allusion is to tHo affoxostation Avork of tHo 
T*oxrostry Oonxmission. Uxxt tHo axxtHor is mistakon in 
His contention tHat “ tHo prosont tondonoy in liluxopoan 
praotioo ** is against diroct soAvixxg, f$cxmo of tliio most 
Important post- War mountain anorostation Aw^xrk AvitH 
ooxxifox*s is Hoing xxndox-takon Hy diroct so'wirxg OATor 
considoraHlo areas in T*ranoo, lSA?'on tHougH. notting 
against raHHits Avould not Ho Hocossaary, as in O-roat 
li^xTitain, tHo oxcporxso of raisung ptlants in nursorlos 
and aftoxrw surds planting tHom out is rogaardod as pro- 
HiHitivo, Snd is only ro^ortod to in spooisd dreum- 
stances, , THo ®*oro»try' '-CkxxxMrnission ’ rnigHt .ooxiiddoi- 
tl^ adAds^Htlity of ooirryHcg out'^'OAWT of yoda# 







ln.%ro»t;i|^«k^t.ioi:x» itx’fco of x*eMedii3k.|a: wcwbwJe 

1t^ €iijroot> soA^ixiii^. 

Ya»»t Srr*t»®5ro’ae« ^2vx> Yajewsf 3EC:x<3ri9E3X«fi(X03»^. JSt4.ZliO^<m 

JN^o. Ji2 froiaa Xxxdicun !0^ta.t>z*s^ Oo^'toxx Oom3Earxi't>1>eo 

X7ool3molo£^ioaJ X>e^l»oz*At>o«^ ooxxt>»iibLCi jhu crojntresr fey tvlrxo 
I>ir’€»otx>x*» Jf, 'X'oatmoxf, of .t>feo voxy ixiit>noeut>e oarofeioxn 

of x*olA.i>izi.K y^x-n. «t>jr oojgtJx -fco ^feo of ^feo oooa- 

poxxozxt> £ubi?«N3. Tfeo ]plox3toov ^woX’k of JEfcow-ntxcwn. curxdL 
Morxioj, xi^rfeiofe is fx^soly qxiotocf in. t^feo x*oi>oi-ii, loci -to -fcfeo 
Gonolusion. t>fe£i.f> only Skfeont^ iO p> Gr oont. of t-feo flfeiro 
sfa~on,gt;fe. is nt^iliscKi in 1>feo ya^n. ‘XXiis vsulxxo is ap»T>cn*-- 
on-fely t>oo lo’W' on aoGonni> of ixxsnfficiont:- <iot.ox>m.in.af ions 
of fifexro st>jron^t>fe» etnci GOx*x*os|^onciin^ dafa. ofefainoci foir 
Xndian oof f ons fey TPomor sfeo-vir f feaf ffeo p>ox*oonfa^o of 
fl.fero sfx*on^f>fe ufxlisoci in yaims of vai^ious kinds variod 
from fo -4:0*6 i>or oonf <loa fosf). Snofe. ^p^oss in- 

ofiaoioncy in yam sfioof vuro ^a^o riso fo ffeo im;ipression 
flxaf yams mnsf fezoak fey slini>agps* ratfeor- ffean 3mj>fxxrG 
of ^ffeo consfifnonf fxfexos. 'I’nmojr fe.as ciisa.grooci -w-iffe 
ffeis opinion in piovioxxs papors, and feis -vio-ws aro 
ado<qrnafoly snznmarisod in ffeo prosont. roporf, -wfeiofe. 
inolndos pfeofojopapfes fo domonsfrato ffeaf -wfeilo slip- 
pa^^ doos nndoTjfefodly oocmr in ffeo oaso of loosoly 
't.^wTisfod y ain s^ feard - f-wisfod yams feroak fey flfero 
mpfmo. Tfeis position feas feoon snfesfanfiafod fey ffeo 
^»rork of iVfiss w-feci, fey om-ployin^^ JBri^^fef^s foofe- 

niqine* 'W'as afelo fo doformino ffeo proporfion of fafexos 
ferokon "wfeon yams of varions kinds 'woro fraofnrod^ 
IBtxf if yam feroaka^o ooovrrs fey fifero mpf-nro as -woll 
as fey slippa^o, if feooomos oven more i nx po rf anf fo 
ozc plain fno inoffioionoy in yarxx sfironiorffe. yliis is dis- 
onssod In forms of fon faofors, flxo mosf ixnporfanf of 
’wrfeiofe ax*o ffeo fransznission of fonsion fey ffeo com- 
piononf fiferos ; ffeo feoxmdax*y offoot, .cs. ffeo progpros- 
sivo dooroaso in csompjnossional forces froxn ffeo azcis fo 
~ffe.e sxnrfaoo of ffeo yam ; ffeo ofifcscfs of i^roup fosfini^ ; 
and impoz*f€»cfioxxs of yam sfmcfnro sucfe as irroj^nlar 
ffeicknoas and f-vrisf . *T*feo valno of ffeo axxalysis is 

dixninisfeod fey ffeo roconf apj>oax*anco of II>r- Xiavirronco 
S^alls* nxoro fxmdamonfal fx’oafiso* ** Sfndios of <^nalify 
in Oof fon-** 

3Eroa»atamox» oj?* A. recent paper fey 

X>- ]Bx*xxnf and O. XC. IM- X>oxtg[^las (-ZkTeim- JS^e-t., 

JS4>c., vol. 3, 2 ^ 0 - 23 > opens np a lino of invosfi^afiorx 
vp'feiofe sfeonld feolp fo explain ffeo mode of formation 
of ffeaf larg^o propox-fion of oxxr rainfall 'W'feicfe is not 
dxxo fo simple olovafion of xnoisf air cnrronfs fey ffeo 
inforposifion in ffeoir paffe of feills or monnfains. If 
pxxfs info mafjhiomafical form a rolafionsfeip, feiffeorfo 
only vaguely roalxsod* feof-woon rainfall and cfean^o 
of feaiTomofx*ic px*OBSxxro. Tfeo xvork of fcifea’vcr and Oold 
on ffeo x*olafion feof'W^oon fearoxnefxric sradionf and vtrind 
foirco osfafelisfeod xnany yoaxrs a^o fno ixnporfanf facf 
ffeaf afeovo ffeo fbrsf fovsr fenndxrod foof in ffeo af xnosplxoxa 
ffeo motion of ffeo air is sncfe ffeaf ffeoro is fealanoo 
feofvtroon ffeo accolorafions ferouj^fef info play fey ffeo 
xnofion of ffeo air and ffeo prossniro gpradionf on 
occasions ytrfeon ffeo disfrifexxfion of prossuxe is sfoady. 
^Mciid ffeaf a close approx imaf ion fo ffeis fealanc3o oxlsfs 
in a very lax^^o proporfion of aofxxal sifnafioxxs. In 
ffeo paper undoc cxiscnssion* ffeo dii^onlf f ask of doalixxgr 
xnaffeoxrxafically vriffe ffeo case of a cfeani^zxg^ prossnro 
disfx^feufion feas feoon affoxxi^pfod, fferon^H. a roalisafion 
of ffeo facf ffeaf 'vriffeonf a x£»parfxxro firom * fealanood * 
mofion conyori^onco of aixr oannof fake place> and 
Gonsocjinonf iy an npvirard cnrronf of air sffclfe as 'wonld 
gpivo rise fo sfoady rainfall cannof fee- mainfainod. 
jpkjcx ocjuafxon of mofion is arrived af in 'wfeicfe ffeo 
offoofs of ofean^ixi^ prosscuro (pradienf * cnrvafnro of ffeo 
air’*s paffe iftnd ifs acceierafion» appear soparafoly. 
lRoa|i6pns are found for snppoaixiK ffeaf in corfain, cases 
file e^BBeef of cfeasx^iri^^ presanrio gpradionf is gproafecr. 
ffeaJn of ffeo offeor focroiS- /;*^9[7feo frind is''ffe«^ r 
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■made np of ffeo ^odc^ropfeio 'wind felosrins alonjff ffeier 
isofears and a compononf fekrwixxgp froxn rianzg^ fowards 
f aHingf prossuro» ffeis compononf feeing proporfiomad 
fo ffeo grzadianf .,of fearcMnofric cfean^e. If is oon- 
sidored. ffeaf ffeo kenoral fondency for rain fo oocnr 
in regfions of maxxmxxm fall^ and for fine 'weaffeer fo 
occur in ro^pons of nxaxmxnnzn rise of pxnasme^ may fee 
affrifexxfod fo oon'v'org^nce and divorg^onco rospoofively 
of ffeo * nn fealanood * compononf of ffeo 'wintl» ffeaf 
is fo se^'^ of ffeo doviafions from ffeo * grcosfropfeic * 
w-ind. ^Ofesox*vafional ovidonco in snppoxf of ffeis vio'w 
is jg^ivon. 

NavsT <lr:oi-ooxoAX- IMC^r or Soxtto .^'C7smuiLr«xs^ . 

'X'feo of ffeo I>ix-oofor of Afinos and 

Oovomnxonf Oeologisf of Slonffe ^nsfralia for 132*7 
confains axr aooonnf of ffeo no-w gi^oolo^ioal map 'wfeiclt 
feas feoon issued fey ffeo Survey, fo^offeor wiffe a xxsofol 
sumxnary of ffeo disfrifeufion and ofeiof cfearacfors of 
ffeo goolog^io al f oxrxnaf ioxxs axxd xeforonoos fo ffio loading: 
liforafnro- Tfeo map feas feoon px-infod in colouxs fe>^ 
pfeofo-liffeofjcrapfey., and is on ffeo scale of 32 miles fo 
an inofe. Fossiliforous CJamferian rocsks are no-w 
separated from ffeo generalised X-.o'W'or Pala^opoic, and 
ffeo oldest fillifos feavo feoon gr**eupod 'wifj^ Uppt^r 
pre-Oaxnfex-iajriL. Tfeo grlacial deposits of I*oi^nxo-Oar- 
feoniforous ag^o ax*o no-w sfeo-wn over a far w-iclox* aro» 
ffean 'was foxmorly possifelo. Tfeo ag^o of ffeo feioigU 
Ox*ook coal xnoasuTOs is cfeangod fxoxn 3 nr assies tt> 
T*riassic as a conso<inonco of locont paleeofeof anic*ul 
'W'Ox*k- TTfeo Ox*ofacooxas is divided ixxfo fviro di visiontH, 
a I-»owox' marine soric^s and axx Opj>or f rosfe'wat <*r 
sox'ios. JMToro x>rominonoe is grivoxii fo ffeo xxxaxxflo of 
jE<oc!5onf or I^loisfocono xnaforial ffean formerly, xnainlv 
for OGonoxxxic reasons. tSnfeforraxxcaan sfrxicfnro, liow- 
ovor, is indioafod fey columns of fx^xxx-os sfeoWing ii» 
various places ffeo do-w-zzwax-d succession of format iori,s. 
A. igr«>afly reduced copy of ffeo xnap in feiaok and 
pafforns accoxnpanic^s ffeo vrfeiefe, fogotlicr 

•wiffe ffeo colour -printed nxap, is ofefaixxafelo frozn ttio 
offico of ffeo Ooolog^ical Suirvoy, ^dolaido- 

Oaxoixiir or ^zxxc ixsr Mixerisomnes. I'lu* 

peculiar and sii^xxifioanf xolafions feof-woon ffeo ixxofsliio 
and silicate poxt>ions of stony xxxofoorifos feavo Ix'on 
discussed fey mosf investigators of ffeoso XMp>xnarka>>le 
feodios. Gr- I*. IMCorrill rofxxrrxs fo ffeo sufejocf ix:i a 
pax>or in 'w^feiefe fee rovio-ws ffeo divor^onf opixxioxi*^ <>f 
c>ffeox*s, and ^ivos ffeo doduefioxxs vrfeiefe fee feas dr^iwii 
from feis own. ofesoirvafions (JFV'co- 

vol, 73^ Art. 21, 1323>. 3Sy moaxxs of a series of c^ogc'nt 
illustrations it is sfeown tfeat in tfeo oxsjmplos sol**c'tofi 
tfeo xnotal •was tfeo tct4»€ constituent to conceal sxxl 
was profeafely 'W'feolly of^sooondary ox'ig^n. 3Ffcodia<^tion 
of a ferriferous silicate f>y xnoans of carfeon or feydre^gen 
is ruled out of oorusidoration fey ffeo ooxxxplofo 
of residual products. Of all ffeo offeor known foii- 
sfifuonfs ffete ferrous cfelorido, la-wroncifo, sooxn« 
fo moot tfeo roc^uixemonts of tfeo case. ~ In a feyclrv^^en 
atmospfeoro it is reduced at tomporatuxes xxot o>Loo<Hi- 
ing^ 4:00** O- SStony meteorites are certainly volosmc 
products, and it xs possifelo to conceive tfeo 
cfelorido as one of tfeo volcanic omanatioxxK- 1” 
tox^res trial volcanoes tfee iron is oxidised alfTi<»xt at 
onoe, feut in an atmospfeere of reducing^ giases f *i<» 
•would appear ixx mtetaflic form, Xt is noteworfl'y 
Sorfey long: »u«gpested tfeat tfee metallit- 

stit-uents of meteorites were, introduced iixt.o tiw? 
ixrterstices of tfee silicates in a state of vapour. 

. Attoscxo BdCaoxwiterxsiwu In tfee - iSeptemfeer of ^ 

tfxe JSeporeis xjgf tHhia 

is:. Xlmsda . gj^yeef.. an ;aoc<>u39|.t ■of'feie tfeeory fef tfee <^**'*f‘ 
of xncK^sneftmsn. He takes -tfee atomt to ,consifr4t . 
numfeer of orfeitekl eleotrems eqtfiol to tfee 
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xxuxx3kl>e»ar tAbe ^^mo^ent; tianicl ^ mxol^Yus -oonticuns 

chdcti'fciotKU^ ^gwer fc a’^OTOS ixt. x^vuml>er’ to t^lkxo diflPecpenoo 

3b3%« -ak^oamio ^v^’^Lgsi'kxt* ctan-d cktonxio x&uxiaJt>oir, 

rovol'Wr&s a# In^li 'V'^looi^jr. «Tust> oulisidG t^<&taf& 

elaotiir^na cure xxuzxxoeor of x^xnotxaizus r&\rol-'%rixxgg in. tit»o 
ojp{>cM9i't;e dixeot^ion to 'ferlrte eleofcronci. *XThiLe onf>ex* 
eleertoroerua ottuci^ot> 'l>o ncm|gpt).e'fci»e<3. lt>3r an eaK^t>eirna>>l :l^eIdL» 
l>nt> t^o snx><»cwBtietionctl na.ot>ion p^arodnocMiL ^i%re9 ariee ii^hko 
dieanci4^net4.cucaa. of tviHo cbt^oxn. Xn fe3n70xnctfip:iiOt>xo Cbtvoma 
tifx€» ana^IpntetdUa a!noanent> of t>lxo aa-noloeta:* eSoot>x*ona aanid 
prOtoxxa arxeax-ly ocumool oaoln ot>laox* and tine at^oan is 
oasil:$^ t'mmod t>y an ox:t>omal £Lol<I. Xn naramcMt^not^io 
ai>oms not.it;aratisafion is loss oonxplolso and t^lxo o3ci;oz*nal 
:fiold laas loss offool;^. Xn daamag^of'io ai>oms ±> 1 x 0 
jna|;n«9i>io xnonaont> is laacr^o and t>lao fiold prodno^s no 
offoot> on t>l xo diaarna^not^iszn l^oin^ dno to t>lio ont>or 

oloot>a*ons, TX^o anfXaoar slao^vcrs t>laat> t>nas t^laoOT^^r oscplains 
many faotis not:- oovoarod lay pano-v-ions -llioorios^ 

* Xt^csTOO'jiL.iL, JHtxca*xr * o»* MIieeta-x^s Two yoema 

*rof^ Cii- lldCajda^ana annonnood ty\&,t iron, st^ool, load, 
nd ooxapoar plaood , af t>ox* a proxrions Ixoaiviaix^, in a 
lic>irmost>at> ai> i:<lao foanpoara'fcnaro of -felao air, ^wonld arotain 
L>i' wooks a 'fco*nporai>naro alaont^ 0*01** O. Ixx^lxoxr -llaan 
tteLt of t/lxo ■t-lnioranos’ta'fc. Xn t:»lio issno of i^no JF*/fcysr*- 
for Sopf. 1 n, ISXiss J!d. fi^olaimaanax, 
if V'ionna, ^ix^os an aoooxanf of Hor TnoasnroTnont» of 
lii» off oof. Tw-o similax" spooimons of t>lxo anofal 'woro 

iwod, ono Ixoafod -fco rodnoss laoforo polislaian^jf, and -fclrao 
►tiaor xtnlaoatod. Tlaoy 'woro plaood in X>o'war vaomxarn 
'<^rt«ols immoapood sido l^y sido in a ’wai:>or laat/la, Tlao 
l>c-^ointon px^ovionsly laoafod slaoAvod a -fconcxporatm:^ 
>■1” O. Ixi^Jhaor -fcVaan tilao oflaor, fcamit; tlao dxfforonoo 
;a'»a.dxially clooiroasod, and aft>oi* sovoral -woolcs dis- 
L}>f>oar-od. S-Jhio asorifcaos t.lao offooti t>o tilxo alasoirptiion 
iixfl <a.dsorpt/ion of air l:>y tlao si>oc?imon provioxxsly 
toafod, flao offooii of tilio laoafiin^ laaviixf^ l>oon to drive 
>ff t/Ho ^ases 'wlaiolx t>lxe manorial oontains in ifs normal 
5t.«t.o. ^ko sup^aort^s t>lxi« opinion lay sVio-wing tilxat^ 
luring t-lxe prooess of ro-al:>soarpt.ion flxo eloofrioal 
M^«i«fant5o of fixe sj|>ooi»*xen inoreases. Slie points out- 
liaf Her excplanafxon involves tiHe disappearaxxcse of 
.li<^ itffeot- wHexx fixe xnefals are plaoed ifn eexo^xo. 

V\"i3sri> X*Rs:ssxTRXC oasr AVxnBSS. ^IMCany xesearoHes Have 

*o<'ia made on t>He oonneacion Het>'ween vrind pressnre 
xaiti -tHe velooifcy of t>He w-ind- THe oonst>mctiion of t>He 
l^^ix^lislx |p*id of overHead eleofcrio w^ixres Has HroxxgHf t>He 
I |\a«^mtioxx proanianMSwnt^ ly to tHe front, and tHe 3E5-E-It—A,- 
(l^ritiisH IKleotx*ic!sal ^osearoH .Assooiation> Have Had 
laxany apesoaroHes made in oonneacion writH tHis sxxHjeot 
txt tHe !]^^atioa[xal X*Hysioal X.»al>oratory . In a paper read 
t'O t,>ie Institution of ISleotrioal XCn^ineears on iN'ov. 8, 
W . 13. 'W'oodHoxxse ^ave an interesting; account of tHe 
work and tHe dednite xesults tHat Have Heon oHtained. 
So far as smootH cylinders are conoeamed, it is novr 
f»ossiHle to predict witH cer-tainty tHe pressuares 
oora-ospondingf to an y wind velocities likely to He arnet 
witH in practice. iFroxn tHeoretioal considerations 
>t. was known tHat tHe ratio of tHe pressure on tHe 
cylinder to tHe product of tHe vsrind speed and tHe 
T>i*ojeotcd area sHould He a constant, provided tHat 
product of tHe wiind spe ed and tHe diameter of 
wire remain tHe sanxe. THis Has Heen diapectly 
yo-rifmd Hy escperiment. Xt Has H€»en foxxnd tHat »f 
t'iK" diameter of tHe wdre or ..tHe velocity of tHe wind 
vo.ry, tHis ratio alters -in a dednite way. If tHe 
l>rossu re is in pounds per scpxaape foot and ine velocity 
ot wind in mtles per Hour* tHen for larg;e wires tHe 

lo IS Cl*003, and tHis is tHe nunxHer g^enerally tak^H 
mt iiorto Hy exmineenei.. 3P'or samaHer wiaces. However* 
«»>« ratxo - Xms so acneH as end for very 

nxiimte wxresjit Juseifc^^ He ^BHcperixneHt sHows 

lew ; does.-, apt -to ‘pEtranded- ccfeHIes, tHe 
sw derived from, dynanne simiiaarity Hexing; no long;er 
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cup^lioaHle. Tests xnade en vroOden poles disclosed 
tHat tHe usual desig;n could He Rroatly Iniproved Hy 
suitaHly modifying; It , Has Heen found . tHat tHe 

wdnd pressure on a strut of circular cross section can 
He considcraHly reduced Hy tHe sddxtion of a similar 
strut in its -wake. ^t certain speeds tHe pressure 
on a spHexre can He reduced. Hy rou^^Hexxing; its surface. 

Xt Has also Heen sHown tHat tHe, wind pxressuxN^ oH 
two struts of ec)^ual mecHanical stren^tH may He in 
tHe ratio of ^ to 1, dependin^g; on tHe sHape of tHeir 
sections - 

lMC3:c::aEc.o-Xr>xcrrrxv:xoarrxox^ or XsoiMErsxts. A. recent 

numHer <vol. 3, IKTo. 8) of* tHe esjT eXie 

tSofyi^^ mJttxqaa/rv con-tains a paper Hy IMC. fkCi^xta on tHe 
jEnicro-identlncation of tHe tHree isomeric xcylenes in 
tHeir miset-ure. IZKlylene is present in most samples erf 
petroleum sn.d -wood^spirit and it is an important con- 
stitxxent of solvent napHtlia, Hut tHe xdentiHoatiou of 
0 -, ox- srxd p-xeyienes in snxall quantities is a matter of 
oonsideraHle diiOScxxlty. yrom tHis paper it «u>pears 
tHat traces of ox- and p-xcylene can He identiHed^ Hy 
tHe coloxxr reactions ^iven Hy -tHeir trinitxo-derivatives 
in alcoHol ox* acetone solution on tHe addition of 
alkali, -wHile o-xcylene can He detected as tHe sodixun 
sulpHdnate Hy microscopic excamixxatxon of tHe 
crystals . 

XtjESAcrrxoisr nxcnrwEEBSisr Zx-Hfcs axsm OA.nJSOX4r IMConoscLxnn. 

THe mJo%Am.€MZ of" eAc .doxerxean G Hewv4<i€MZ for 

OctoHer contairxs a note Hy Xt. HV. Jrfillar on tHe re- 
action Hot-ween liqxxid and gaseous ssino axxd carHon 
monoxcide. jFronx tHexrmodynamical corxsiderations 
it appears tHat, excoept at very low- partial pressures, 
atinc vapour arxd oar Hon monoxcide sHouId react to 
give ainc oxcide and carHon at aHout TOO*^, -wHioH is 
tHe temperature of tHe condexxser used In sdne smeltinp;. 
ISxcperiments w-ere carried out in order to ascertain 
w-HotHer tlxe rate of direct reduction of cewrHon mon- 
oxcide Hy aeJno was appxeciaHle, Hut tHe results in- 
dicated tlxat, in tHe aHsenoe of a catalyst, tHe reaction 
OO -t~ Zn *== ZnO -h O is very slou^ at 800** - *7 OO**. It -was 
found. However, tlxat s&inc xreduces carHoxx dioxcide 
rapidly at tHis temperature. THe pxeduction of seine 
oxcide in tHe ooxxdenser scmxxxxs to He due, tHerefore, to 
tHe oxcidatioxx of tHe adxxc Hy carHon dioxcide or Hy 
-water vapour, HotH of w'Hiclx axe pxresont in coxxsider- 
aHle quantities during tHe smeltiirxg operations. 2inc 
may He safely distilled in carHon xnonoxcide provided 
tHat tHe apparatus is fxree froxrrx iron. 

..A.ooxct.Kma’rKXX Tissrs OB' Onoaxsrxo X^nonreocmvxsB OoA.r- 

xx^-os. ^THe tHe. C7’-iS'..«4. Has 

xreoently issued HcssearcH X*aper !N'o- 1, wHiclx consists 
of an account Hy I*. XI. Walker and IS- X', Hickson of 
tHe accelerated tests applied Hy tHe ’Bureau to paints, 
vaxrxislxes, lacquexrs, etc. THe most important causes 
of tHe decay of sucH protective coatxxxgs axe IxgHt, 
moisture, and temperature oHange». -An enclosisd 
carHon axe is used as tHe source of IxgHt for ti^ett pur- 
poses in preference to a xrnercuxy arc, since tHe lattea 
emits a coxxsidoraHle axxxoxxnt of xcadiation not present 
in sunllgHt. Test panels axe also exeposed to a spxray 
of wramx -water, to lo-w- temperatures, and to ^various 
gases sucH as osconised air. THe exetent of disintegra- 
tion is detexrmined Hy messuring tHe pexrmsaHility^ to 
air and wrater vapour, and Hy testixxg tHe insulating 
pxropertxes of tHe film. THe appairatixs used for tHese 
purposes is also deserxHed. Bo fdr as c an He Judged 
Hy visxxal oHservation, tHe nature of tire Hreskdown 
of a coating Hy artrdoial means is .sixnilar- to tHat 
of a Hreakdown caused Hy w-eatHering* Hut it is not 
easy to know tHe time of weatH^ringp eqxrivalent to 
given' standard tests owir^kg to>tHe . varieHo^ of tHo 
weatHer. , 
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^ J' 'tr"W'exi.t>y-eiaK:t.l:i. cu:xi:i.vaei.l of tJkkO 3ovit>ln^ ' 

^fz*ioeurx ^»»ooi«bt:.ioxx fo** tiXitO .A><3'V^49iiKkooxoori.t> of 
jSoionoo 'vcrtfuB inolct m>iy XCfxrx'fcwaarloy oxx «Tvaxi.o 550— OTxxl^r 
192B» uzxdoz* f'fxo i:>»o»t<£ori.oy of lS.ix* J. Oa.x'xrurt>1:xox*8 }3oca.t>1^io . 
'X'fio rxx^&Gtda^ 'v«r«beF w-oll At>t»on.<£o<l^ ^i:3kci oi^ljfy-siac j:>aj>oz-8 
’wooro x*e»fitdFL *Joixi.t> irra.oot>i»i. 4 gs of ser%rox*eiJL ROo-t>ioi:x» -woiro 
l^olcl. Tfko ^ox»-feX>L JV.fx*iocii. xxxoc5LeLl ctantci ^rva.n.t> ^virox'o j>i70- 
^oot^ocf -fco X>jr-. Xf . XaC, Osrooxx Or-fc flno oon.olualox>. of 
I»»’«f»icio3ri.tii«,l a<f c£irc»ja»^ p>oi»Tixla.r, illost^X'a.eoci. le>o-fciLi**o 

'W'A» lapivcwn. Jby X^irof . 3E*. XCi**l>y on *■* «utx<f IE::x:ot>io 

Iftfosio-’* Tnhioxro 'W'^wa ck i*ooop»fcioi:x l>y tJr\& ISf^yoi.* fikncl 
oit.y ooimoillox-9 in t>l:ie> Oitiy £trk4cl -fco Ar4Eft.rioia» 

p^lfikoeia of 8oiorxi>ifto in-toroat in ICi»Tn.V>«>»-loy ond 
noii^l^bonr-ffcood . 

Tfio j>ro»icioxa.f.» Sir Oa-rmtlTiors Bocb-fctio,, "fcoolc eua -tliio 
8o.toij€»o-fc of fxis stdcLrosA ** Somo X* 088 iV>le lExtoneiionei of ti'ii.e' 
-Aotiivi ti-io8 of ffio j^jasooicLflonL.'^ lio ^a.ves ek,rx Aoootmt> of 
t-l^o fijrert> rrnekic^no'bio isrorvoy of Sox^fli A.frio4gfc, cm-d om- 
j|:»l3L«b8i8od tJhio nocossit^y of roj:>o«i.t>ijn^ «3k irrm.^n.o'fcio exrrvoy 
JOrt; not too lon|^ intorva.l«. ,A. ro-sorvoy hx&^ ro<sontly 
l^oon l>o^nn' in So\a.tlr» j^^frioek &nd its imj^ortanoo -wols 
indlofiktod, jpArtionilmrly in roj^ckrd to Ckvita^tion .euiid to tl>o 
ioocktion of nninorebls O/nd oil. mio stndy <^f tlio 
loms of .A.friocbxx jpoo}.^lo8 'v«ms iv'k.dioa.tod £ls «l ^old for 
fnrtl:kor 'worlci- IvTiJ-oli roso«trolTi lickd lr>oen dono imi. 

f>ra,ctioarlly ovory fiold, l>u.t rnoro -ws.s noodod- T71»€» 
olfifcsot of i>ro«ont nnd Tprosj^oo-tivo Afrionn iiitlnstrinlism 
on !K2nrop>o£Ln nnd otVior indnstri«s nxi^lit l>o invosti- 
^Ckrtod. £k l>ody tl>o ^ .A»«ooia.tion mi^zrlxt nndortcklco 

tlxo csO'Ordincktion Cknd dissomincktion of tlxo kno'W'Ioclj^o 
Sklrockdy n'%mil«kl>le . TPlko c|iiostion of tlio oattont to 
tine f$«kntu. ^w'«fcs o«kjp>a<t>le of develop >nr».**nt affecsted 
not only Sontln ^A-frioa, l>u.t also tine nvorld. Tine ]|>ro- 
senoe eund determination of tine XSnarojpean to ronnain in 
eertain jnartei of Af**ica created tine native cinnestion 
from tine IBInnrojpean jnoint of vienv* and tine ISnroinean 
cinnestion from tine native -j^aoint of view”. Tine ]^>o8si- 
inility of j>er»istenoe of tine -winite in Son tin .Africa, as 
occnrxred in otiner continents, nec^ded investi|^ation. 
■Wfnites and natives Inotin so far flonrislned, innt ino'w 
tinese non-inoxno|^eneons elenrnents nvere to continue 
needed researcin. 'X'ine ]f>ossii>i1ities w^ere racial amalj^a- 
mation resulting in a new' race, or donnination of one 
race Iny anotiner, or develojpxnent of tine races on tinea r 
ow-n ixnes. Tine donnination jnolicy -was considered 
as never succeeding jnermanently. Tine lilantu w'ere 
assimilating I£2urof>ean ideals and cultvnre ranidly. 
Ouidanoe an tine science of ^ovea-nment w”ould i>e 
necessary. Tine i>ossil>ility of develox>nnent of tine 
iBantu to a dej^ree ooaninarainle wit in oanr ow^n, and tiie 
assumfntion tin at tine w^inite Isnewr i>est w^lnat wras i^ood 
for natives, needed consideration. Tine jnroinlems of 
postulation and food supply in jnaai'ts of Boutin Akfrica, 
of tine second Oailental jt^nerataon in Africa, and tine 
effect of tine native in European industry, also weare 
indicated for r€»searcin. “ 13y researcin, discussion, and 
npuinlication we can make a oontriinution of value 
towrards tine solution of AJfrica’s izrc^atest prolnlearn.” 

Tine presidential address to €»ection A. w^as eri'v-en i>y 
I>r- S- van der f^inj^en, inis suVaJecst inein^ ** <3raamots. * 
Oamets sus associates of diamon.ds W'ere noted. Tine 
classification mm aluminous and anon- aluminous garnets 
wras slnowntn as appiylnj^ to ‘ ideal ’ ^j^amets, tinose found 
iaein^ isomorpinous minctures. Tine spectroscopic enc- 
amination of garnets was descriined in detail. JP'rom 
nuarnejTOus eaarninations it w^as conducted tlaat yttri- 
feaous i^aarrnets are not aram £n Boutin Akfr&ca. Tine name 
proposed for tlnis type of jg^amot, namely, a s pes s sjr tine 
containizn^ yttrium, is emildine, tiae lianitatlon indn^ 
tinat ano.lecules of 'uvarovxte rnust, l:>e ajbsent andL fdfeie 
xnotecrala of pyrope eitlncMr alnsdit or a 'teace- Xmx 


ano timer type of garnet from otiner localities tine mole- 
cule of pysrope -was conspicuous.. OEMCaj^nesi-um and 
oinronniuxn were tine determining elennents in garnets 
deorived from kiminerllte. “Yet ano timer type of garnet, 
desifpmated erinadine, . contained inotin pyrope and 
uvarovite j i>ut unlike tine pipe garnets, tiney also con- 
tained yttrium. Tine al>sor^>tion spectra of namets 
w-ere discussed and tine application or tinese methods of 
examination of garnets to tine detection of time presence 
of kirrnimerlite pipes was indicated. 

** Tl'ine X.*id^uid JF*uel Troinlem wrens tine suimject of 
I^rof. JT- Slmeatin Tinomas’s address to Section Idt. 
Awdec^uate and continnnous supply of lici^uid fuel wrckts 
essential for national w^elfare. Tine general tendency 
to use oil instead of coal w”as sinowrn. i>y sinip construc- 
tion and meclnanis€^l transport. Tine po«^ii>le oc - 
inaustion of tine wrorld*s oil deposits wras disenj^sed, an.<l 
it vras concluded tlnat tinere -was no inumediaus darn^ei'. 
Xn non-oil producin^^ connntries fears in tliis uireotioo 
wrere really due to political and strategic edrnsider**.- 
tions. Tine oil f>osition in tine CTrnited States is sucli 
tinat control of tine wrorld*s fnc^trol reserves nmu^t 
fronn it, Just ss control of tine coal market Inas fkassiui 
fronn Clreat XI ri tain. Tetroleuirn su institutes and a<i- 
mixtures vrere considered. Alooinol nnixed ■w^itli jnett'cl 
and inenasene provid€.i»d an excellent nnotor spirit. Tii** 
pn*odnnction of fuel alooinol fronm Inonrte-facrow'n materisJM 
wras of special innportarncse in fcioutH Africa, -winei’e larnrt* 
€g|[uantities of wraste ve^etainle jnroctucts annd I'funk 
grasses 'were availalnle. i^a'wdust anci wrood w's^tc, 
etinylene and acetylene also 'were considered. 
productionn of lic|uid fuel fronn oil slmale and <>t Jic»r 
carinonaceonns rocks iny ctestrnnetive distillation 
considered, and tine value of l>y -products sucli sh 
arruxnoxniunm sulplnate, in a<idition to tine oil, wnts con- 
siderainle. Ooal as tine source of future sujnplit'^ of 
liouid fuel w'^as of tine larreatest importanc?e, and Woiith 
Africa inad ainundannoe of suitainle coal. Tine various 
nmetiiods of producing: lxr|uid fuel from coal— — l>y low 
tennperature carinonisation, tHe ^erfpus process. 
version into w'ater g^as, anrnd syntlnesis of alcolnols «n«i 

inydrooarlnons from tinis catalysts w^ere disciissini- 

Tine estainlisinment of a Jruel Xtesearcin Institnntc wn.-> 
urg:ed. 

In Inis presidential address to £^«»ction O, J. 

XXenkel dealt w'itli Tine ftelation of "Vegfotatiorn to 
’^^ater Supply in IBoutlnen'n Xtlnodesia.'** Xn XtlnodcMiH 
sumnner rainfall prevails. Cirasslannd and wtocm Htirul 
are tine principal types of ve^^etation, tine lattei* Inoiiijr 
eitHer close types <fnxgin_ forest) or savannain. Al>oui 
BO per cent of tine Oolony is wroodlacnd. JMLost of tJw 
savannain treses are deciduous. XVlnere inunman intlooiACt' 
is not conspicuous, oro-wded trees of laz^e dimca«i<>n**^ 
and tall fi^^row'tin occur in Inig^in forest, small t.r**e>> j« 
savannain. U^^'ative sinifting: cultivation inas 
znucin deforestation, Irnut scmnlm is larf^ely scanty ro- 
f^rowrtin of savannain. Tine ineavxest rainfalls an* sJonp 
tine eastern imoundary, and rainfall distrilmutioTi snti 
vegetation nnaps do not coincide. IP'ive |Qrr*ooi>» 
j^rasslands are differentiated. ISJx tensive levc‘l »re»» 
occur on tine main plateau, -wlmioln Imeconme wratcrl<?K#z®* 
in sunmmer. Cirass is tine olinmamc ty pe . VITlnen «lranTi»|? 
occurs, trees take possession. Time secontl 
occurs on ridgres or nairrowr plateaux wrlmere 
'water supply in tine iprowingr season excludes 
Tine tlmircC g^oup kas soil su£kment for gprass inut _ 

trees. Time fourtim £«l •wlmeape neitke r e xoessnvc wa ' 
supply nor skslXow soil is 3present. Time ^ftH 
along^ time -eastern Imordbesr inriomMafctains*ii . tylme 
being; of an anciemt type. 

cjfoaekes on g^tassb^nd if .asnot man. 
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tynpaft oar foaroert* tm ooarajSjaLe dI t>o cbiE<ofike erf 4fit%^aEtxi.<3leirn.-t> «aaax^lrE««i»ocl • ^BotJbi ot»JbLO<>to«y' Aoci jsoerfcbl oxxt^lajro- 

xroaxi.f«i3yi fwo^ olovotiioapt- THey eikro oot; oactuaxifiilve jaolo^y eistlso i^laoLr Kneirt;t>«»z- xz*oxm. ot^o^l^«bx>iiLlool 

.oorf. oaroaqgpi'ocwnu. ^t>arooaaiJt>oriJc: jfoz*e»«it>i» of apooor^o^. *X*l3io otilioolojafy of tila.e S>oui>lac3iarra. ^sesoI^o ’wawa. 

e»vo 3 r 4 afiroeaa.ei oooor ot> oil olovot^iooei 'wrlaior’o f;la«»a*e» is laistvoariool onol^reis of -fclioiir clis1:aril:>otFion., cte>Volof>-> 

^poirrntoani^a^xl^ iwrotvor* X^ist^s of flao faroos io t^lrao voarioias oaoo.t>,lwst>or'5r, ovidoocso fox* 3 possil>lo oictiox-rxol irxflooxxcM&s* 

sifos 'W'oxro ^^iv'orx. Tlxo ^w-os-fcorarx Ixi^lx void »lxo"VP'€>d orxd t>x*«tri.srxxissioTiL of ovxlt>xxx*ol t*x*oit(S froxo. |afrooj> to 

fifetiiJk'JMseoc jE>Z*«»<r^’-*jeer<» orxd Oojtxx-j^or’o -wox’o ^prooij^, of "wrlxiolx. illxxs’tx-ofioxis ’W'oxro f^ivod. Xrx sooiol 

dorExizxetKk.'to* io piaarts ixxvosiozx l>>r JEf-r‘ 4 :^aH>]^j 9 t-&^i€x oxxd oixt>l3ix?ojp>ology"trHox*o 'W'«3t» t>lxcs sesorolx f ox* jgoxxorol ox-ixxoiptlos 

JEtcfKl4>rt.4o. -wos oooxxjrx*io^. X^idig^os of Ixoods of vollovs vxxxdox'iy'irx^ flxo va.x-ie*fios of oxxlfixxrol fox*rxx. tif Istox-ioetl 
vriflx o4a«‘fc<5jrrx oxxd soxafoorxx osjxoofs Ixod CT^ojoooee os ffxo arooorxsf tnxof iorx of ftio f>roHis‘fco**io ;|>osf is flxo lo^ifixrxofo 

doanaixxfitarxf . If forTOexod ol>xxxxdoxxf fixjjrrx'us, fxoxxoo do- oixxx of oflxrxolojB^r * Ixxxf flio i-xirxrxoi^los of oixlf tjLX*ol 

fox-ostiotioxx ' 1 > 3 ^ xxofivos oo<5Xx**x-ed* I'lxo rxxoxxxxfoixx d«>»ve»lox>xifEOXxfc ooxild oxxly Ixo dorxxoxist>x*ekt;od lo^r iodxxcsf ivo 

^oeboio ^gx*oxx|» xvos doscsx-ilbocl oxxd flxo J^rcMihf/«t& 0 ict- «t>xxd 3 r of «ooia.l olrxa,xx|3ro . ’X’lxo xxxofclxod of st^od^rixxi^ 

JS&rtir=h%o> fiMSXvebxxxxali ^ «tsso<5i«,'fcioxx- Ixx 'fclxo low void, ovxlt:.xxz*£tl veLx*i*xt.ioxx cxxxd desvolofxxxxoxxti xxx«.x8t> Ixo ixxdxxcf>iv«». 

C7c>jt>cx'£/^’ery» is flio d oxxxixxcxxxt; -feiroo- Tlxo t;yi>o ♦Socsia.l «.ixt'-lxx-oi>olof3?:y' is xnLS.ixxly' oorxoorxxod -wif-lx -felxo 

sjxocrios of »«3iv«txxxxexlx foarosf olxcxxxjB^e* w^i-fclx otova,t^ioxx £xrx<il sfcxxxds.i'ds of sooi^l lSol»s.viouLX*, etrxd tlxoix* SrXX8i.l>^sis is oxxo 

t.liox’ofore W'ifeH. wrarfeox* sxxf;>]pl 3 r. s-fcxxdy’ of vo^ot:^i:;iorx t-lx&ti wrill oxcixlixirx t>lTie» forxxxs xxs 03c:Y3X*ossioxxw of '-fclrxo xxoods 

cxxxci it»» ■fcx’oxa.d xTxa. 5 r ixxdxcal/O w?’liot,ix.ox* -fcixo olirxrxs.t;<e» is of fHo socsiofy in wlxiolx t>lxoy occtx**- TH.o st-xxdy of 

l>scorrxixxjCi^ 'wof'fcox* or driox*, exxx imY>ort/a.xx-t, ’|Xx*ol>loxxx t>o sooia.1 facx'ovxoirxj^s is f ixxxdcxxrxoxx'fca.l fox* disoxxssiorx of 

JSoix-fcli Afx*ios.. _ cxdj xxxx.cst:«t of jgroxxxx diffoxroxxt.io.tiioxx. Tlxo tlix-oo xxxcxixx 

Mlxo |px*osidcMnit> of f3€»ot.*ioxx 1^, I*x‘of- I*, d". dxx Toif, ;|>x*ol3lorxxs «xx*o t-lxo fikofos.1 disfirxot^ioxxs oacist>ixx|;^ t»ot>'W'ooxx 

s]»oico of ** TIxo ^i^rxificsxxxxoo of Zoolog-^r irx ’V'otox’ixxa.xry irxdividxxa-1 xirxoxxxlxor's of sooiofcy, -flxo oY>ox‘«xf ioxx of soxxxo 

fc><*!i«TXCC» * * ixx Ixis «Lddx*«ss. Tlxo os.rly' fxistiox*>r of ox’it€9x*iorx of sixxxila.x-ity fox* -fclxo fox*jma,t;ioxi of sooio.1 prx*oxXY3S 
v<’»toT*iri.«tx*y' soioxxco da^tod t;.o <4>000 yoax's ago, loxat^ xxxo€ie*x*xx axxd flxo 03e jxx'ossiorx of gx-oiXf> Txxe»xxrxl>e»x*slxif > irx t>lxc» 

woic^xxcso Ixogaxx ia tlxo oiglxi^oablx ooatixxx* 5 r. 0«xf>sfcaadiag Ixavioxxr of its csoa«t>i1ixx€f»srxt rxioxolxors h>y fclxo olb»ss»x'vaaoo 

<list?ovori€as of tlxo lat« aiaotooxxtlx ooatxxr-y xvoro tfkoso of gx*oxxj> olxiigatiorxs. e?>caxxxY>los, Y^rolxloms of 

of tiio try jxarxosoxrxo oaxxsixxg sxa*ra, axxd of tlxo 1-^alxosia l5:iixdx*c‘>d difforoxxtiatioxi 'wore'> ooxxsidox*ex.i. aad, ixx 

i*c*sY>oixsiV>l«=^ fox* rodwrator irx oattlo. ’X’i'iowo illxxstratod fxartxoxxlar, tlxe» foxxx* xxxx^tlxods of iaoost osc.toasiorv arxxoag 

liow votoriixax*i»xxxs soolctag tlxo oaxxso of disoaso Ixad to tVxo l^axxtxi-»j>e>aleixxg ixoof>los of h$oxxtixora A^frioa. 

fex^xis tlkr*ir attoixtioxx oix tlxo xxxicsrosooxxio and irxvox'to- TTlxo i<l ***1 a-ddt*oss to ^octioxx I"* wras dolivor€>d 

t>i*ato wx>rld- ’X'H.o stxidy slovrly «:»morgod fx-orxx oorx- l-*y X>r. 2VI- UooHmlcte', w-lxx» doalt xvitH “ Somo fc4ooial 

j>iri<*i«xxi axxd gradixally Ixogaxx to oxxxfxraoo Ixiology as a Xxxxjxlicatioxxs of tlxo X*oox* Wlxito I^rolxiorxx.* * It wras 

w’^liolc’*. Tlxc* t^roto3&oa as disoaso «^3ec?itaxxts Ixad lod to Yxoixxtod oxxt tixat irx fcioxxtlx A.fx*ioa. tHoro xvas a gx*oxxY> of 

irxtorisivcs stkxdy of tli«^ groxxfx. aooorxxYxarxxo<l at first l>y Icrxxxw'ix as * |>oor xvltitos,* xv^lxo woro Ixocoxxxirxg an 

tixti oi*c»atioxx x>f xxxxxxxoroxxs sY>^t?ios, rroxv rox^lassific^tl ovor-iixor*e»asixxcf l>m*doxi to thio y>of>xxlxxtiotx. TTlxo yxoor 

\jixd<*x- rolativoly foxv ixaxrxos, tlio rost t>x>iixg syxxoxiyxxxs, -wlxitx? yxx’olxlorxx was c*-oxxsixl<^ro<,^ to txes tlxio to roxrxodialxlo 

'Plio olkaraotors of tlxosc? staxxdard forirxs aixd tHoir ooorxoxxiic axxd sooial oaixsos, siioh as tlxe* xxxoxxtal attitxxdo 

syrxoxxyixxH ‘wc?x*«;> givoxx, Tlxo I*ix'Of xlasirxs -wxxro sixxxilai*ly towards xxxaxinxxl lalxotxr, tlko yxrcrsoxxco of a ooloxxx-od raoo 

croTxsi< Jor-c^il . A.Tirxoxxg tlxxx l^l«*ta%oa, tlio votox’inariaii at a lowc?*!* lox’-t'l of oi vilisatiorx, irxlxoritanoo lawrs^ 

xxTxcl yiocxlogisfc Ixavo ooxxxrxxoxx groxuxcl ixx tlio stxxdy of tixo oxcjxloitatioxx Ixy laxxdo'wrxors , goograyxJx ioal arxd sooial 

C'x^st.oda of dorxxostio stoolc axxd ixx tlxtiv soax-olx for ixxtor- isolation, laxirxoss, xxxisfox*txxrxos sxxoli as droxxglxts, axxd, 

nioxiiato liosts of otlxor yxax'asitio 'worms. jfci'or tlxo alxovo xxll, igxxoraxxcso. 'I'lxtx solviixg of tlxo yxrolxloxn of 

<lx*t.<jrixxirxatioxi of stroll lifes Ixistorios a good Icxxo'wlodgo tlxe» jxoor xviiito w-as ossoxxtial. JKIarly rrxarriago axxd 

of s^ooltkgy is ossoxxtial. A. xxocossary yxax't of tiio ixxtorxnax*E*iago Ixad yxrodxxood xnxiolx fc^olxlo-xxxixxdodxxoss. 

oc^niyxxxxorxt of ovory vrTtoriTxariaxx is a Icxxo'wlodgo of Tlxo xiorx-irxtolligoTxt Ixallot ixxvxst ooxxsi<iox*od. TJtxo 

tiic* systroixxatios, arxatorxxy, axxd Ixiology of ixxsoots, rxxitos, sooial xvliolo rxxxxst asstxxxxo rosjxoxxsifoility . Tlxo xrxoxxtal 

tlolxs. Ixx x»o groixyx wras tlxo ooxxxrxxon ixxtorost of stxrvoy was of xxxtxolx xiso, V>xxt ttxo sooial sxxxvoy, orgaixisod 

toriixariaxx axx<l a&oologist xxxoro oloar tlxaxx ixx tlio alorxg yxrojxor litxos, was oorxsidorod to Ixo tixo Ixost xxxodo 

v*ort*<3ixratos. A.xxatoxrxj'', yxlxysiology, axxd omlxryology of attaolc. Stiolx a sixxvoy xxxxxst l>o looal, detixxito, axxd 

all tioxxxaxxdod tlxo ooxxxY>ajrativo xxxotlxod of stvtdy for tlx^o j>xxl>lici. Kvory lioviso, faxnily, axxd orgaxxisatiorx mxxst 

l>osL rosxxlts. IMLaxxy syxooios of xxxanrxxxxals vtroi*o oarxlox*s Ixo ixxoltxdod. Oo-ordiixatioix and ixxtoxxsifi.oatioxx of 

of orgaxxisxxxs yxatlxogoxxio to dorxxostio axxixxxals. 'I’lxo xxyxliff i*M2C offorts -woxxld olixxxinato tlxo jew^or 'wlxito 

disos-s^ss of Ixirds ax*e» assxxxxiixxg groator ixxxjxortaxxoo ]px*ol>loxxx ixx a goxxoration, it is Ixoliovod. Tixo positivo 

.vc>ariy, as ax*o tlxoso of fxslx. Ixx v-otor inary odtxoat ion ixx foroo for good -wotxld l>o ayiprooialxlo wlxon tno poor 

S^oxitlx A-frioa an attoxrxpt Ixas Ixoon xxxado to bx-oalc. awray -wlxito •was Ixroxxglit to a xxorixxal position in lifo axxd Ixo 

from tlxo xxxoro storooty]|xod ooxxrso of tlio oldox* sclxools slxovxld looooxxxo axx assot to tlxo cotxntry. 

and to givo "to tlxo stncloxx-ts -felxo Ixroad soiontifio Ixasos A fo'w roxnarlcs may loo xxxado oxx tlxo sxxlxjocxts dis- 

xxocossary. ^yxooial ooxxx^sos in xxx*otoacoology,» onto- oxxssod ixx tlxo vax*iotxs soctioxxs : 

mology, and Ixolxxxixxtlxology Ixavo l>oon ixxstitxxtod. It In Soctioxx A, ixxatlxoxnatioal and oxxginoorin^ prol>- 

iM liopod tixat adot^na-to raoogxxition of tlxo valvxo of loxxxs woro to tlxo foro, tlx€3 xxxaxixrxxixxx axxd xxxxxxixxxnxxx 

xnology will oxxa1>lo tlxo yoxxxxgor goxxoratioxx of-votori- valxxos of a fxxnotioxx dotorxninod t>y^ tlxo xxxotlxod erf 

^^^-daxxs to xxxaixxtaixx a loadixxg posi't^oxx for Soxxtlx .^frloa xxndotorixxinod xnxiltipliors, tlxo olastie ixxxpaot of a 

lo votorixxary soioxxoo. splioro on a piano fiacod sxxrfaoo and graplxioi^ solxxtioxcxa 

“ flxo Stxxdy of ISooial 3tmotxxro ** was tlxo sxxt>ioct of olootrical ongixxooring protxloxxxs l^oixxg disoussod* 
of tlio addxoss l>y I*rof. T. TT. :Oamax*ci to Sootioix IS. In gjoo-tion H an apparatxxs for olxsoxrvixxg olxangas ixx 

Hovitli ^frioa 'Was a gx*oat ^old for tlxo study of oxxltxxral olootrloal oondxxotivxty ixx irxxrxxorsod paint B^Lms was 

ajxtlxropology^ axxd tlxoro was xxrgont xxood for syzn- doscrilxod. a xxsofxxl aoooxmt of tlxo xxxodioixxal springs 

l>atlxotxo kxxow^lodgo of tlxo sooial forms of tlxo Soxxtlxom of Soxxtlx Af x-ioa was givon. tlxo goologioal paroPlonxs 

litxxxtn- 'X'lxo stix<^r of xxMXi^sa, sooialisod Ixolxavioxxr ovor- ooxxxxootod witlx tlxo ooonrroxxoo of IdbcntMEgrlito, and wi-fclx 

la.ppod witlx otlxor I>ranolxos of antlxropology . Tlxo tlxo foarmatioxx of rod soil and of Ixlaole vloi soil froxacx 

in^ixx divisions of antlxropology aro otlxxxograplxy, dolorito in I?tlxodosia woxo disoussod« 

«d<asl antHropology , nxotlxodology In Soction O mvoral pajpors of *^t«»:rncxaa^ Interos^v 

«T ofclniograplxy wss disodssod, and nosd for Ixotlx fi^d woro talcon at a joint rnootsing wxtlx Sh^tion 30. TIxoso 

^ox'ic and tnodrstisal iby tlxo sanxo invosti- dealt witlx tlxo poisonons plants,. and 

ITo., a<ms, •^5^- 3l*S»i 





jsr^ar 

|p«bX*«bt>>npl^cKiL<;5L, ianMik^ tSfcklmx^n^Ua XEkf^otiiionia in oflKixauriefii^ 
A£^oolo^o«kl f>^p49Jnei weure ^-ktgxx oxx -veurions n.4»w Sout^ln 
ATJcx€»sufCk. dPux>.^i» 6 on 1 > 2 :fc ^fjriosbn j9«aZiEoo9-9«>«c» wndl Aonme 
na4>m-»Jt li.3rl>x*icl8 w^xrse <loa03rik>^c3« . jp2r«»oiv£o«Ul 

not>os on tJbno imoc»l4BfcznniJ.on cix^t; 9 «i>n.<iei 'woj^o ggiyir^sxx, 

'%r^3ry ixk-tiGixri&mtiixk^ cftoooiamt«i o£ p»lnn't> in<iio«frt> 0 ]rs nndl of 
fox-ose in t>ixo XCn^risnn xroiSion woxro i>jr«M3ontto<^^ 

nnd f>lxckiTznoooloj$iei-ti» fonnd xnncsl& int^x*oeii> in euo nooonnti^ 
of ^ontrft. ^^.fxrionn xnociicsin«bl cund jpoiaonoujs f»lanf«i. 

A. 'wido x*«kn,g:o of enAl:>Joofr& cLi»omBSioci in Soofion II>- 

CMTnns^ f> 0 ]pio» of infoirost^ tio voi^oirinebxicknei efend 
log^»l>o» eu 9 'W'oU eu 3 t>o 3 eoolo|^»t> 8 , '%Kr&Mr& oon»i<tox'od* o.Tnons 
■ 't>l 3 LO»o 1 :>e»in|g; oacix&rixne-ni^c^l inclnot>ion of infooi>ion 

'writ/fk ^!Z^x* 2 /jxxno^om<r in slkoojp etnci fs:<ysLt>&, g^oeus 

invetsion of i>lk€> livox* of Inmlks fey cy« 9 t>ioox*oi, f nooirosis, 
f&t>tiy IniSlt^XTAfion of t>feo livor^ s^ndL feont>-lojs in »feoo|:>, 
!£Iet.»4> Oo««it; fovor nnici ixnxnxxni-fcy t>fe.o 3 roln 'weu 9 nlso 
oonsidLoxrod, £bXkdl sonxo int>ojrost>in.^ f£bof43 x*osebx*dlinj^ 

lon^ovit>y of t>feo fex'O'wn ficlc witixon-fc foodixxK 'v^roxro 
jg-ivon^ -trfeo letfrt>oxr feeb'vdLn^ soarno si^^nificeknoo in oacpJ&ining 
sfxox’adio ont^fexroa.lsjs of disoeuao. T^lxo adfeoaion x-OAOI^ion 
in 't^r’yjxanoeionxlfksis ctnd no-w* nxo-t>feod» in dijpfeffeojrick 
ixaro-voni^ion ^svcuro cxlt^o oonsido 3 rod» cxnd flxo oult>UT*o of 

fronx t>Ixo felood of SoxxtJtx jrio^utx 
»feoep> dosoxdfeod. TJxo i^r*ot>osBo«k foxxxxd in 3onf.}x .ALfxiocxrx 
i»oil»» w'lxoroin n «ox‘ios of ooxnjx^uri^ons of t.Jhio ]pr*ot>o 5 Boa.l 
fckun&of soiljs fxoxn t^lxo IfCny^nn WoT‘€^t>t9 xvtsls nxado, and cm 
^toooxxnt> of soxno now- fxlant.-inlxafeifcin^ JEfox^pMsst^onkonada 
'W'oxo of mixolx intoroaii. A oasio of Ixxxznan ixifostation fey 
AL-irrrk’iiZ^J^e/r cvr^vkiZl^M^^kJUs ^ tafeovv'in^ soxxf.feom-w'arcJ oxctons^ion 
of t>feo rani^o of tfeo f*orooo|»fealid ^ax-«u 3 it>o , w-as do«=t< 5 rifeod- 
-A. sorio» of jxajxors doalt. x«rit>Jhi. ok*xjnrxf>s azxd c|.nalify ost>i- 
jmat>ions of g 7 r*e 5 a«o 'W'ool, tfeo »faxx<iax'di»afion of qualify 
xxunxl:>ox *8 and fifero vaxHEafioxx in flxo mox-ino, 63omo 
^alxxafelo ofesorvat>ion» on flxo fomxafion of non- 
nuoloafed felast>osjplxox:*e» in flxo of a tatjpidox* 'W'or«» 


ZJJ^JSJ £X^ 3 aso:]e 5 Ms»&- 

d»f^l«id, Tfeo nafnxral fei afd ary of * Xvoecrio * 

^ ) in XCnyMna i?'ox*oalM9 and iin ardlo in wood 

diarnocnsMEd 'w^oro desorifeod. Sonxo pfeysiolo^gioal {Mi^xens 
do4M'f> 'wif«lx fiifeo oixroznaf^io funcijion in oxcoitio- 

xnanfi^ jpallosr in ofeaznoleons* tifeo xrolatvion of eloot»olytjoi» 
*o oapdiao xrfey^fmx in C><»eo^:>z« 4 r and f>feo 

feydjrojgon-xon oonoontbx'ai>ion of t>feo -aratiaarei azound ffeo 
Oaf»o X^oninaxila. A at^udy of l>lxo aoo^SOoiB^aipfeijoal 
*^lati4on«lxi;p» of oartain inaoofc ^^dujpa av«us of znxxcfe 
infoiraat^. 

Xn Saoivion El, a^ono Implomonfa and efeaixr aig^ni^oanec^ 
'W'oro -to t>fee foxa, ffea afona oxxlt^uxa of ’V^iotoxia Waat,, 
ixxxjplaxnanfa fxoxn JEXowiaaon^a X»o03rt. and afona fexaoalat^i^ 
feaxng daaaxrifead. 'X'ixa IMLiddla Stona ^ig^a in 3out>ii 
^Afx^oa -araei dafinad and an aooount* of tfea ixnfmla- 

xxxanta in Six X^an^feazn X>ala*8 oollaof>ion« Sexand- 
loo]pax ascoavatviona at> XCnyana xwraxa alao daaaxifead. 
Tfea _ jxolifrioal ox^aniaat:ion of t>fea Baofe'vxana, t>lxo 
xaiig^on of f-ixa X^a^xadi, and -fcfea rna^io xnadioixxa of t.}x(» 
XXol>fanf>ot>a alao ax^olcad intaxaaff. f 

in Saot^ion E% fxlxiloao^pfey and aoonoxnioa \xvaxa 
olxiaf ‘t>ox>ioa. *X7fea nfeiloaojplxaxa diaouaaad aoxAa aajpaotM 
of f.fea ajpjpxoaofe of {>feiloaof>fey and acionoa, aooial 

aigprxidcanoa of axi>, i>]rxa x^jaycfeolog^ of adx^axtr^lxx(^, th« 
nafux*a of jxaxoajxtrion, and t>lxaxa w^eua a Joixxti yrxxaat^xTi^ 
'wifclx Sao-fcion I> fox a jpapax on indtxat>xial jpayalxolo^^v . 
Otilrxax jpa^xaxa daall^ ■W'xt^lx t.lxa St:.anfoxd xa^v^xaioxi vooixij- 
ulaxy t^aat:, tifea fixat. z*aaulta of tfeo i*<xx~fcaua xnas&a -t-« 3 Rt. to 
xa.at^i'V’a aolxool oiilldxan. JVfuclx in-taxaa-fc viraa axoxxsc>cl t>v 
nof.aa oxx soma nat^i'va feudjg^^ta oolloct^'d ixx i>txxfeari. 

Tlxa naact annual xxx&^t^irxf^ of t.lxa v\ssooiat:>ion, xm<itM 
fJtxa fkxasidancy of i>lka iXon. JT. iX- JtXofxnc^yx, xvill Ue 
feald in July 1920, 'wixan t>lxa Soxitlx A-fxioan A.sm«i<^i^x- 
Uon fox -bfea A-d-vanaanzan-tr of Soiaxxcsa xv^ill in<*r#ye 
xvitife ftfea Xlx*it>isfe Aasociat^ion , xtkamfeaxs of 'wlxioli will 
xnaaf. ixt Soxxfclx Afxioa as i^uast^s of tfea SoutJx 
.Aaaooia't.iorx . XX. XI. I-'. 


'I'fee J^yoluXion of* l^vxma.n Ra,cos. 


f^W'^IXEl XXxxxclay IVXarnoz'ial X..ocXxkir«^ of Xlxa XXoyal 
AxxXfexooolo^Tioal 3nst>it-u4a -was dalivaxad fey 
Six jAxXfeux J^laiXlx in Xlxa lao-fuxo Ixail of Xlxa XXoyal 
Sooiaty on TTuasday, INTo-v. 27, aX 8-30 jx-m., xivlxan 
X*xof- J. X— IVIyxaa, jxxowidanX of Xlxa XnsXitu-ta, Xoolc Xlxa 
olxaix. Six Ajrtlxux XCaiXlx Xool«: fox Ixis sufeJacX ** TTlxa 
XCvoluXioxx of iXxxxnan XXarcas.”' T.Xa t-xaoad IXuaclay’a 
aaxaax aa an ant>lxxox>olo|^sX, and said XlxaX iix Xxis 
ofxixxion, feis final oonclixsion XlxaX -fcfea olxiaf X 3 q>as ox 
xaoas of axiat^in^ manlcind oan fea xcxduoad Xo foux, is 
st>ill Xlxa moaX anoap-tafela xv'oxlcin^ Xxyfxotlxaais- IXuLaclay ’a 
foxxx olxiaf Xyj>as axa xajxxasan-fcod fey Xlxa faix jpaoj>la of 
Eluxojpa <lxia I5Cant;feoolxxoi>, flxa no^?xo of A^jfxioa, Xlxa 
!Sdon^ol of .A-sia, and Xlxa afeoxi^e^na of AusXxalia. riTlxa 
taaa diffaxanXiatiad Xyjxas ox xaoas IXu^clay xa^axdad 
aa int>axmadiai>a in oliaxacfaxiaaXion Xo Ixia xnain Xy^aa, 
and WSMS diajfX>aad fo loolc xxx>on f-lxanx as Having ariaan 
l>y vaxioxxa dagxaaa of xnisoa^anaXion of Uxa main Xyjpas. 

T*lxat> ]paox>l^a fiaAr^a axisan fey Xlxa xnixcinK of diAraxaa 
jraoaa oannoX fea daniad, fetxX tJrxa olxiaf ^xofelam w'lxiolx 
jhuaa Xo fea aolvad ia Xlxa oxi^in of Xlxa olxiaf Xyp»aa, xw^Hiolx 
aannoX fea aacnlaiixxad fey any -fclxaoxy of feyfexidiaatXon. 
Tfea only vand a3Kx>lcxnat.ion ia XJaxw-in’a, -wlxiolx xa- 
quixaa xastaXamanX xn Xfea li^lxX of xnodoxn Icnox^lad^a- 
'Tfea Xfeaoary of t^a axTolnXion of xaoaa aa l^fexxa xaaXatad 
inoludaa -l^fea od'<^feX>axatbion of a Xxijpla maolxaniazn : C 1 > 
jprlxyaiolog^iOal narooaaaaa -wlxiofe xa^^ulaXa tv^lxa gnrowXfe 
of tJxa feujnan txody and dotaxnxina ifa xaaial oliaxao<^ 
f^xi|»aXlon ^ {Sty an laolai>in£^ ox aa^xa^at^^in^ maolianjiam, 
nrlxioix Ibanda tx> ipxaaaxva a looal ]paop»]a lutx ite fJxxriXy^. 
ahnd Xima n amx i.to x^lxyaiolo^ioal nxooaaaaa Xo woxlt: 
nndia'fcuxfead Xfexou^fe many ^anaxat^xona ; t>lxia . iaolaivin^; 
maofeaatxiam itsi fonad fd fea znainly nfeyaiolo^cml, fenf^ 
jptlicyjdoal.Jbairdaxa a3j»o iiidla^to ; a aaXeotXAra nxaofeanisxn 


r*^fyr^»€ykity*jicA. fey olxarxf^iix^ c’srxN'ix’on n\anf aTxcl Hy 

in rox-xaoial oomjxat-iXioxx. Xf Xfeoso ovolxitiunaxy 
axa sxtffioianX to fxxoduoo tlxa foux olxiof xaoial 
tfeay oould also Ixava pfivan xisa to all aaoon<lary ii.mt 
intaxmadiata xaoas. 'X'fea oonolusion was ia-um-IkmI 
tlxat feyfexidity Ixas jplayacl oxxly a sufesidlaxy in 

tfea avolutiozx of diffaxantiatad xao€^. 

If avolution is txua, -wa ou^lxt to find Ixumatx 
in avaxy sta^E^a of diffaxantiation-. Tlxis is wlnkt 
anl>XkXOf>olo|do«u in-vastdj^ation is novtr xa-vaalingr* Tf’'li<*ro 
azra not only XCuxclay’s main ox oonx^xlataly diiTari'iiti- 
atad X'aoial t 3 q>as, feut tlxaxa axa also nationalititL-*-. snd 
j:>aot>las “wfeiolx xajxxasant avaxy stagO in tlxa j>x<^o<^*«m of 
difiEoxantiation fxom a :soaxo>{Xoint xxjx-waxds. nxctvi 

in wJxiclx avaxy indiAddual is diffaxantiatad axift otin 
fea xoGO^prxisad at si^lxt fey fxlxysioal aj>]paaxaixo«‘'^, 
AjrtXxixx ai>f>lias tfea taxm jprandiaoxitio, if BO fx-'x cent 
and ufx'waxds of tfea indx Arid vials axa xaoogfnisal>I«% he 
nxojposas tfea nama maoxodiaoz*itio ; if xnoxa tl»»xii 30 
out lass tfean BO jxax oant, fea sniggpasts tls'* iisme 
zzxasodiaoxitio 5 if lasus tfean 30 jpwax oant, fea namos vhom 
nxioxodiaoxitio xaoas. 

In oonolusion. Six Axtfeux ajpfxXiad tfeis nxoxo |>lastio 
oonoaf>tion of xaoa to tfea national and xaoial ixxc»l>lof«» 
of XSixrojpa, in naxtionlax to tfeosa of tfeo l^ntian 
Xslas. XXmclay xx^fetly xai^axdad tfea XSn^lisfe. 
Soottisfe, and ixisfe nationaiitias as nxiictiirt^R 9* 
tfea sama tw^o xaoial stoolcs-'' — tfea X^SToi^io and ^VIe«J- 

taxxanaan of E2nxo^pa and tfeay, fxoahci a 3 KO€>lo^xHt • 

noint of Adaw, fea feald feava no otalm to xaoial 
Xx% a laotnxa ^A^^en in IBTO fea stotad t If wlmt t 
feaAra to s«^ in a mattax of aoianaa Asnijgfes with 
tnan wfeo feas' £»oliti!C»«J: ■x>owaa^» •XC- .dsfe;; feiin . t>o_ 
tfeat tfea ' ax£pniiasaaata ' -‘afeoixt ^ 


Between 



X>x:c:?iB!S«K3£R 




^aasUt. ' .«upo xxx«»3ra sl^cMrxx: «iua.d- ''^Xolvik,^ ' 

<4ioS.’*':'' • 

^ oc*»<tototj4«3tti o£ £J:ko xxi^wuni^^z* iix 

:r'cus «9 «3b«^ liBxrcd'v^ecl. . xkxTomti tockd. *t<» v^xrex*8Al oC 
%roar<ilot;. ^ Z3^At>i<$xx Z3nx&elt> . 3f«>^eurde«iu ac» ax^ i.ixoii>ie»ri.£. 

^£M3l4» i it> W«MBt 0J33>^ ^HrJ^tC^ZX t^lUA l^XOlO^j^iOAl OOXXO^Ip-tiioZIL is 
jei,x>]pIiodL ixAtrionAl. l>AlxA*v'iovxx* oAxx 1>4 Bi er3S^ji>leiAn<^d* 

xrrxcwnt "wlxo Aot;t/Jod Ikl ]l^x*it;Aixa. At •vAX'ioxxa x>«»sri.c*<3L» of 
£.ixi:xo> A^'^lxoxxgtla. rAjpxwsoxxiiiixxg dif^oi'oix'fc 1>ar Anointed o£ 

i3x*iroy>e*Mtx IxxnnAjntit^y* lx Ad in ibUxeriLr' Ixociioe And ixxrAind 
^Ixe »Am.o ATkoient/ nrxAolxixxery o£ ox;rolnt>ion. WTxon 
diverdo j^ACsiAi eiementJd Ar^ ABdoynlxled on new toarritvoiry 

oTOAridod <>lxe diveiretit-y l3»e not> tsoo jp^roAti tlxe a^Aoe- 

l^u^dinig: rnAcliLin«>x*>r At oxxoe ooxne» iikto o^por-Ation^ 
'X'lie neAKr AsaemlxlAi;^ dtAirtd £jroarn asoro^point And w'or-lcs 
«noon»oioxjt»ly tO’WAi^ds oonxplote x-AoiAl <iii£o2rontiAtion. 
■'X'lae oonditioxxd o£ modem ciArilisAtion mAlce tine 
«jxxoot.lx wor*l*:in|g o£ time Anoient mAolxixjtex'y o£ x*AoiAl 
ovolnt-ion An ixxxpod»ilxility. 

At tine olose of tHe leotojre 3r*ro£. -.T- J^- ]Myre» pa*e- 
?^<.*nted tvlxe rfHLnacley ;M;emoariAl IMfedAl for i92S to SiSir 
A-rtHiix* ICeitik- 


Umiver^sitry a.n<l i^ducatiotta.! Xxxt:dlie7€^xice. 

C 'Aivmm-nciie. IWTr- *T- i*'. OAnxcjron, t>nx*SA** And 

t>i-»nex-ly senior tvitor And lectxxrex- in mAtiaenkAtiod At. 
ionville asxcJ ''C’Aixas C^ollege, IxAd Ixeoxk eleol/«3d IVlAster of 
l»o in «ixoce«wion to ^ir JHtxx^lx Andexr»on, -w^lxo 

lioil ilk INTov- 2. 

l^o 2 sri*<>T^- }Vtx*. K- O. M. Olementd ItAd Ixeexx Ap- 

txa froxxi X>ec?- 1 to tfie M.Ay Ixxi ry cIxAir of 

li^jclxwtvy exx|J5iixeei*ixx#5 t«>»nAfc>le At tlxe IrKkiaertAl Oollejxo 

^ity xxxiici Oxxilxid Oolle^e. IVfr, Olexxxx'sntd Ktxxdied At 
^<^t'i<^t-W^A*tt KnjzrixAt'ier'ixxisar Oollejace, Ii3dirxt>iiT'p:>x , AvhieT*e 
xjl>t« ixxx^d t.lxt> dii>l<>nxo. i*x oivil enjarixxeex'inj^ in 1004, 
ni<.l jtit i Tni’vox-sity OoHe^e, fc5ox*tlxAX»i i>ton- He Ixa» 
vt*i*ic*Ml AM Axx enn^xn^^er on ptxl>lic- t>o<lio« And IxAd Ixeld 
'Arit*i.iM Ml >p<>ixxtxxientM ixx tlxe I^oax^Im lI>oj>Ai*tnriont of 
Im 3VlixxiMtx*y of 'f*rAT»Mpox't . 

title of «9jnex-itxxM jxrofxsMMox' in tHe t.7xxiveins*ity 
liXM t>xMsn <5<>Txf<-x'i*edL on : F*x*of- JT- Nox'xxxatx Oollie, on 

MM x-eti rerxient fxroxn tlxe XJTnivox^ity elxAir of orgjAnio 
•lto*rxi«tx^ texxAlxie At XJ ni vex'di ty Oollof^e ; X^x’of. 3L.- W". 

on Hi« roti-rement froxxx tlxe XJnivei-sity oIxaik* of 
^t’oixomio ttooigrrAplxy tonAlxle At XJnivex*«ity Oollegje ; 
Pref. A. XV". l^ox^ior, on fxid x-etir€»xrieixt from tlxe 
I Txxi v't>x-«ity elxAir of plxy»io» tenAtale At TJTrxi vex*sity 
Pollej^o. T'fie title of emeritixe* pxrofessox" of plxilodoptiy 
Univerdit^ Ootle^^e JnA» Ixeen oonfexrred on X^xof- 
t J . JEXxolcd, on laid x*etiToxnent f x*oxn tlxe elxAir of 

t>HiloMo|>liy At tlxAt Oolle^e. 


SxA I>tTGiAx.ix Oii^hzak: will didtx-xlxxxte tlxe AWAids And 
give An Addredd At tlie AnnxxAl priase didtjri taxation of tlxe 
Noi-tliAxnpton X^olyteolxnio Xxxdtitxxte, X«ondon, E.0. 1, 
on J^'x-idAy, X>eo. *7, At *7-30 p.xxx, 

'rxijs ten tlx deried of ** IVfetlxodd And X*rol>lemd of 
AltsclioAl ]EIdxxc»Ation ** lx Ad laoen iddxxed l>y tlxe Xtooke- 
f el lor JF'oxxndAtion, XJf.Y, Xzx S3 Attioled^ dolxoold of 
And Indtitxxted And depAxrtxacxentd of xnedioAl 
studied in All pAartd d£ tlxe w-orld Axre dedojrilaed. And 
til < 'IT* coxxxdeA of indtraetion oxxtllned* Ad in pxrevioxxd 
studied, tlxe texrt id lAxHUs^ly xlixxdtzAted writlx pxAnd And 
n^prodixotiona of x^^^'^Pfirmplxd of tlxe laxxildin^i And 
^boxAtprSdA- An Artie& entitled Sow to ^CTde a 
•» ifr*clicAl X^xlarAx^ ** -VAlnAlalc^ AdV-ioe Ad to tlxe 

sonx-oed tlxe inwedttfipAtoir dlxoinld oondtxlt 'to olxtAin tlxe 
utA^Ature of Ixid dn&Jeot*. ^371xe AJctiolod Are not oopy» 
**»KHt And nxAy 1^ xaetllided in Axiy WAy. 

p.3^®, .**®'^**^*- . SoS«»l*imaw^, <£190 "pear esm.). tJKe 
ScOaolaKnOi^ <1M»0 «Lraxa.>.' pw end **»e X>ecu9t3r 

>ro. 30S3, Voac- XSiaBl' 


3elxolArslxip per Amx*>» aII in xxaxtaI ArdHiteettxro* 

end^ tixe PArsoxxd 3elxolArdlxxp d*xn.> fn 

nacArine en^lnecnriarx^, wrill lae o£^exred for ooynpeti tio n 
in .1S2S lay tlxe Xzxdtitxxtion of ISTa^aI Axrelxxteotd, X!*lxe 
X>enny Sc^iolAx^lxip id open to laoyd lesusi tixAxx nineteen 
yeAdrd of Af^e <Sx-itidlx dnOjeetd) w^ixo IxAve not yet lae^xxn 
tlxeix* A^pxentieedlxip ; tlxe otlxer dolxolAirdlxipd Are open 
to SHtidlx Apprentioed or dtxxdentd laet-ween tlxe Aged 
of eiglxteen And twenty- tlx x-ee wrlxo Ixa'V'o not yet 
entexed upon a xxxxi vex-sity csoxxrse - pAX'tioxxlAX’d csAn 
lae olatAin^J. from tlxe Seci'etAry, Xndtitxxtion of ^NrAXTAl 
A.rolxiteetd, 2 A.dAm Stx'eet, A.delplxi TexrrAee, Xiondon, 

vy.o.2. 

rr^naBB INTew" ISdxxoAtion XTellox^rdlxip, An xnterxxAtionAl 
orgAnidAtion of ednoAtionidtd, teAolxerd, And pArentd 
in All pAX'td of tlxe w-orld, id Ixolding ltd fiftlx Xnter- 
xxAtionAl Oonferenoe At £!Il»inore, neAr OopenlxAgen, on 
-A^xxg, 8—21, 1928, on tlie dxxlajeot of “ T'Fxe J^exv Pdyolxo- 
l^#2Cy And tlxe Onrx*icixlxxxxx.*’ At tlxe JPellowdlxip’d lAdt 
0<»nfex*exxoe, Ixeld At LocAmo, moxe tlxAn 1200 memlaox'd 
xjvere predent* froxxx 42 different ooixntried. JSacAmirxA- 
tiond wrill form tlxe dixlaiect of concentrAted dtxxdy 
At tlxe Oonferenco, And tliree pxxlalie meetingd wrill lae 
Ixeld, At wrlxioix XNEH>redentAtiNres from VArioxxd eoixntried 
wrill taring fox*wrAx*<i tlxe rodxxltd of tlxeir inxrodtigAtioxxd in 
tlxid field. A dpeoiAl dtxxdy wrill lae mAde of tlxe lI>Anidlx 
l^ollx: ficlxool. I*'*\xrtlxer detAxld of tlxe Oonferenoe oAn 
lae olatAirxed from tHe lxeAd<_|xxArte»x*d of tlxe INewr Kdxx- 
OAtioxx P’ellow'dlxip, 1 1 TAvidtoolc. ^oxxAre, X-oxxdon, 
W.O.l. 

'X'afci.JBSi SrSeience JMAstex's’ -a^MMooxAtion w^-ill Hold ltd AxxrmAl 
nxcseting At OAxrxlaridge oxx «TAn. 2— fa ; tlxe ^.xredident, 
I^rof. A.. O. feiewTArd, id to deliver* Hid Acidrx^dd on tHe 
evening of «XAn. 2. THe pxogrArrxrxxe inolxaded leotm-ed 
lay X^rof. A. S. Xilddxngton on tHe txxterior of a stAr, lay 
X*rof. T. JVf. I^owrx*y on tlxe Arx*e«t Axxci fax'omotion of 
olxenxioAi oHAxxge, lay 3\fx*. «T- T. t^Atmderd on rAiding 

AXxinxAld ixx oxxltured An<.i tHeii* ximo, Hy Tx'of. El. V- 
A|:>pletoix ozx lAx*ge mo Ale optioAl eacf >ei*inxexx ts, fiiir 

Willi Atn l^ojae oxx <5oloxar pHotogx-ApHy , And Hy I*rof. 
•T. I-^Aroroft on HaoxxxogloHixx. THere wrill He fAoilitied 
fox- vidit ing tlxe Urnivex-dity 1 Alaox-Atoried, tHe OAxrxHxridge 
University IPrxadd, And aImo a dXxgAr Heet f Aotoxy At ESly, 
And «x tx*Ade excHiHition of laoolcd axxxI A^xpArAtxxd wrill 
He opexx tHroxxgHoxxt tlxe meetixxg. PArtiorrlAxs Ad to ao- 
oomxxxodAtion, eto-, OAn lae oHtAxned from tHe IxoxxorAry 
deeretAry, IVlr. 1 . AC. UAxxlced-'W'llliAms, Uinooln IHoxxde, 
Uondon XtoAd, XlArrowr. 

TJHtxc AnnuAl oorxfex-enoe of tHe OeogrAplxicAl Addooi- 
Ation -will He Helti on «jAn. 3 — T, At tlxe Uondon ^oHool 
of XSoonomiod, SoixgHton Street, ’W.0.2, xxnder tHe 
predidenoy of Sir XXenry Uyorxs, wrHo wrill deliver His 
pr-edidentxAl Addx*edd, entitled THe OeograpHer Azid 
Hid MEAteriAl,** on «TAn. 4. THe progrAxxxxxxe inolndes 
leotxxrod of P*rof- JT. SHlolx of SeidolHerg, on geomoxpHo- 
logioAl proHlexxxd of tHe ElAstem Alpd, Hy I>r. 'ViiT', 

Hxy^An, of University Oollege, X.«eioedter, on nAtxxTAl 
environment relAted to IxxxmAn Activity in tHe oom 
Helt of ]N'ox4>H AmerioA, Hy Trof. O. 15. E^AWsrcett on tHes 
HAlAnoe of xxrHAn And rx.xrAl popxxlAtions, And Hy X>r. 
'V'AuglxAn OomisH on lingxxidtio frontiers in Oentrel 
ISnrope. THere wrill Aldo He didctxdsiond on slcetoH 
mApd for denior And oentz*Al soHools And on edncAtionAl 
reorgAnisAtion And tHe teAoHixxg of geogrApHy, to l>e 
opened i*e«peotively Hy IMLisd E3. O*. Et. T’Aylor And !Bdr. 
El. J. Orford, HotH of l^irlcHeolr Oollege, XaKandon* A 
reception wrill He given Hy I>r. ECenry S. 'W^^loome At 
tHe \Vellcome EEistorioAl JkifedicAl Hltisenyn,. "W^igmore 
Street, 1^.1, on ^'An. 3. A pnHlisHe«r*e escHlHltron of 
HooHs And mA|as wrill He opAO dturijng tHe xneetiang. 
PxogrAxxxmes of tHe meeting oAn He oHtAtned from tHe 
AssooiAtion, 1 X X^Arine Terreoe# AHerystwytH, 







CaLl^xi^d&ir of Custrocns aod Fost^i’V'^aJs. 

l^ec^mbez- -IS. 

Srr. KrxcnaEOX*A». jBtrt a oity* of I^ytykckt^ 

eLO<i» -fcliiiovigrl^ «!> }cbymja,ri» for ihtiia f>io^y xxxiBkjdLo t>i»Hoi> 
of 3VIyi*a., Ho clieMil io ^,x>. 343. *X®la.o oolt/ of St-. 

ISTiolicAeus So oonrjkocttvoci. 'witit*. ol:i.ildi'Oi:x Cbod 

yoxiojg j>oop>lo, litor».oo ol>ser'V'4a.oooo <so3ri.oootiOcl 

fost-iva.! -woro t^jra.iaaforx’od, »omo “to Holy 
Xjtxrt 000X31 ti.s (X>c!»o. 3B> ebod somo to Olxriot^rKxaa . Var-iouts 
lo^oods -woro ooarroofc to «bOOOojt3Lt> for tlxis oormo^cion. 
Xt^ ia rolatod t>lxcbt> t>Ho ixxoato ^xioty of DNTiolxolfiba -vv^aa 

aoolx t^lxat: frorxx t>lxo t^irxxo of Ixia birtlx Ixo «bl>st>airxocl from 
Ixifii mot>lio*-’a l>roeu3t> moro t:.li.ajrx ooco oxx "Wod oo«dlaya 
and inVidays. 

IVIoro familiar is t-lxo story of tlxo trw^o yotxflxs 'wlxo 
oamo t>o 'visif. g5tfc- JSTiolrkolas at; IMyra ’wJhiilo on t-ixoir 'way 
tio l>o odnoatedL at^ Atlxoixs, and -woro mnrdorod by an 
inn.lc<»Of>o:i^ Tbo disxnetxnberod bodios 'woro salt^od axxd 
X^iaood ixx a j^iolclin^ t-nb ’wit>b sorno fiork. On tbo 
saints, 'wbo bad boon infomaod of tbis o'voxit. in a 'vision, 
nj>braidin|^ t>bo innlac.oof>or Twit.b bis infamy, bo ropon tod , 
arxd tbo yoxxt>bs, miraonlonsly mado 'wbolo and bron^afbt- 
t>o lifo at> t-bo intvoroossion of tbo saixxt, stojrsj^od from 
tbo tub and jxrostratod tbomsolvos boforo bixxx. 
Otbor vorsions nxako tbo sobolars tbroo in nuxxxbor^ 

J^onoo orijz^nat-od tbo omblom of f5t. X^iobolas tbo 

xxako<l obildron and tbo tub ^and bonco all sobool- 

boys camo to rogrard bizn as tboir j3atron, Wbon a 
boy 'Was bard x^***:***®****^^ ^ ^ii^amo and 'W'isliocl to ooaso 

iz>lay for a sl»ort |r>oriorl for any roason, tbo ory of 

‘ ^IvTlo^las ’ soourod bi,m a briof rosp»ito, a survival of a 
mo<lioval forxn of a|>i;>oal to axx ovorlord wbiob still 

obtains ixi tbo Obannol Islantls, wboro tbo rijurbt of 
tbo or O’W dr Jhfrzro is traditionally said to 

bavo boon oonforrod uf>on tbo inliabitants by Xtollo 
or JFtou, I>ulto of Hormandy. CJndor tbis x^ri vilo^afo, 
anyono 'wbo oonsidors biinsolf wroxi^fully troato<i oan 
soouro immodiato oossation of tbo aot, x>ondin^ in- 
vostii^^ation, by knoolin#^ in tbo j^rosonoo of t’wo 

-witnossos aj^xd oryin^ * JFXaro ! <Ha H.ou> Haro ! ^ 

nxon aido, Mon X»rinc50, oxx xno fait xnal.’’ 

,A. fxirtbor xnanifostatioxx of St. JNTicsbolas’s intox-ost 
in obildron was tbo oxxstoxn of xnakin^ ^ifts to tboxn 
on tbo xarxox*nin« of tbo saint’s fc^stival. Tboso 'woro 
said to ooxno nroxn S^t. ^NTiobolas. ’X'bis oustoxn bas 
noAV boon transforx'od to Obristxnas. It be^ its log^oxxd- 
axy* ^ story tbat fc5t. USTxobolas oast 

]|>ux^os of monoy by xxij^bt tbrougfb tbo bodobaxnbor 
wiEndo'w of a i>oor oitisBon to sorvo as p>ortions for bis 
tbx*oo daxxg^btors and savo tbonx froxxx jxrostitution - 
IXonoo also bis jxatroixa^o of viri^ins. 

Tbo saint’s jpatrona^o of sobolars 'was oxtoxxdod to 
all olorks, and tbus bo bocamo tbo x>atron saint of 
l^arisb olorks. TTbiovos also, as ooxninji? xxndor bis 
pirotootion, 'woro knowxx as * St. Hiobolas’s Olorks.’ 

Xn bis oonnoxcion 'witb tbo soa, axxd bis 
of sailors, JSt. XsTiobolas bas assumod tbo fuxxotion 
X^osoidon or lSrof>tuno. A obajxol in Mlnoroa dodioatod 
to ^t, Hiobolas -was bun^ 'witb votivo jxioturos by 
!^a 3 i,ilors 'wbo bad sufforod sbijxwrook, in Kx-atitndo for 
tboir osoaxxo. *X’bo oustoxn 'was ^onoral tbroui^bout 
tbo XCoxnan Oatbolio 'world abnd rooalls tbo 
«^f»eZ2cx to 'wbiob Horckoo rofors < i. ^)- Obxxrobos 

dodioatod to git- Hiobolas /^onorally stood witbin si^bt 
of tbo soa. 'X^o oox^xosant or St. JSlmo’s li|^bt -wbiob 
a^X^oaars oxx tbo sails and masts of sbix>» iti stormy 
'woatixor is in tbo 351a»toxTn Moditorranoan also oon- 
sidorod a xnark of Wt- JNTxobolas’s x>totootion. 

*X?^W»B l^oy iKtxsaaroa?*- X"bo obsorvatioxx of X>oo. 3 as 

•a fostival in bonour of H>t- Hiobolas axnon^ schoolboys 
viras sij^xalisod by . tba olootion of oxxo of tboir nxxmoor 
a * t^^sbo^p-'* *jrbis sooms to ba^vo boon oexxooially a 

3S^Xc>. Vlox-. 1L2523 , 


oustoxn of tbo sraxmtnax’ sobool^^. IS^orts took ^pbftoo 
in wbiob, so oaHy as IB^waxrd ,X-, it was noooo*a»?y to 
jprobibit tbo inolusion of tournaxnSents. -A^ooordinfi^ to 
a rooord of ’W'yo ISobool, it -was oustoibaxy for an 
offorixxj^ of i>onoe arxd a ooo k to bo xxxsudo -to tbo xnastor 
on £3t. ^iTiobolas’s day. XTbo oustoxn of olootin^ a 
bi8bof> -was soxnotixnos ooxxnootod witb tbo xnomory of 
Ozo^oxy tbo Oroat, also a jfxatron of sobolax-s- Xxi 
addition to tbo sfxorts, jxrooossions boadod by tbo bo>' 
bisbojp -took jxlaoo- In JK’ranoonia, -wboro tbo doaooxi>. 
as -well as tbo bisboips woro olootod fmxn axnoni^ tli<? 
boys, subsidlos -w-oro doxzxandod, not batssi^od, in tbi 
xxaxne of tbo bisbox> in a bouso-to-bouso visitatiott. 
X^rooossions of a sixnilar kind took f>laoo in IHlnig^lanc I, 
tbo boys rocoivinjg^ -j^xroson-ts for tboir sixxj^n^, and tJi*' 
blossin^ of tbo bisbojx. Tbo ^rooossions tbrougrb tli<> 
stroots 'W'oro forbxddon in X-.on doix by i>roolaxnati»>ji 
ixx 1641. 

Tboso obsoxrvaxxcos axnoxx^^ soboolboys "woro tt 
survival of -wbat bod orif?inally booxx a j^xjLx^ly oool<'>--i- 
astioal fxraotioo- It 'W'as tbo custom for tbo catboclnil 
oboir boys to oloot ono of tlxomsolvos asK bisboj> ! > 
bold oflxco uxxtil Holy Innoooxxts’ I>ay- \ Tbo Hoy 
IHisboi>, drossod ixx ftxll jxxxntifloal x'obos -Witb mit-i**- 
and ]|>aStoral staff, of ton at vory ^roat oxc|>snso, a« 
sbo-wxx by tbo aoooxxxxts, ooxxduotod a soivkr;o itx tlit- 
Oatbodral, and jxjroacbod a sontnon, -w^biob ba^J 
-w-ritton for bizn. Tbo oboir boys oco^n-^iod tbo wfnlK 
of tbo Oburcsb di#5:nitax'5os, w-bo fxil-Hllod moiiial 
axxd oooxx^>iod tbo low-ost scats. I>urin^ l>is tonurf* tit 
oflfxoo tbo Hoy Hi«bof> -was «u|xf>osod to bestow sny 

j^roforarxonts wbiolx booarno available soxxxotirofs on 

tbo Oontinoixt bis f >r'i vilop^os indtidod tlxo a|xj>oiu-t ntiont 
of oivil offxoors aix<i j.>olioo — and if bo slioialtl <iio v\'ithiii 
tbo p^oriod, b«^ -w^as bux*iod -witlx tbo f»»Il bonoixrs t*r a 
bisboj-x. T'liat tbo ooroxxxoxxy soxxxxtf irxxos t t-ff 

ixxto buffooxxory is sijpriarostesl l>y roc'ox'cis wlxicOj j^l»o\v 
tbat a fool ixx tbo xxsxxal costume witb infitxt^’xl blatl€i<'t 
-w'as inoludod ixx Itis train. In tlio I >x‘odama-t i< »i » i.i 
Hoxxry V HI. forbidclinja: tlxo j>i*ooos«iotx in I ^otni* >n. 
roforonoo is rnado to tlxo |>ox^oxiation of women, aii'J 
in some nuxxnox-ios littlo ^irls sooxxi to lixxvo j.>f?x'f « 
tbo offxoos- ^ 

XSvidoxxcos of tbo oloctaoxx of tbo 13>oy Hisli'>p i») 
znodtoval txmos on tbo Oontinorxt and in l-Cut^iniai 
aro xxxuxxoroxxs. Salisbury jxrovidos tbo most 
in tbo “ Hrooossionalo ad xxsxxm ... Hodos. iSxii'»jrn." 
1333, in -wbiob axx olaboroto soxrvioo sot to xrnxsit- jsriva- 
tbo wbolo ritual -to bo obsorx^od l»y tbo Hoy lii.sjmp 
on tbo ovo of Holy Xnnoconts, Tliis -waa at ont^ timt' 
tbou^bt to bo tlxo only ixxstanoo in XSnis^laxxd, but 
oustoxn bas bocxrx tracod ixx a xiumbor of tlxo oat liociral 
oitios, oollo^iato obxxrobos, and larjgor tow-ns. Jt js 
not ixnfxx'obablo tbat it -was ovon xnoro widely wpnvKl. 
and may, as bas booxx statod by somo -writors, 
onoo boon oolobratod in ovory jparisb. If ti3i« 

roally tbo ocxso, it w^as probably in orij^in a 
fostival takon ovor by tbo oburob- Tbis v\'ouIa 
aoooxxnt for tbo -woarini^ of virsards alludod to l>y nomf 
'wri-fcora, and for tb© inoltxsion of 'woxxxon axid cririH iti 
an institution ossoxxtially masoulino. .A.pi>a»*cnt.ly 
oarly as tbo J^ynod of Oorxstantixxoplo m Hf>7 
©rcistod a praotico at tbo oour-ts of px^xxoos of < looking 
out a layman as a bisbop, arxd an-at-feoxnptwas tlien 
■to sujppross tbo oustom. X^roliably, liko tbo Hoottiwn 
* j^bbot of XJrxroasorx,’ tlxis bisbop was a 1 " 

Mlisrulo suob as was olootod at oortain soa?^on«, ti«' 

ospooially at Obristmas a form of tb© mox*c >***t*\!i“» 

rxxasq|u©rado or oarrxlval, w^bon all autbority ^ 
abrog^a-tod, as in tb© Homaxx satmmalia, and 
to b© traood to tbo pori odioal obsoryanoos 
primitivo pooplos -wborx all taboos and roRt»i»” • 
particularly tboso ai^ootitifc^ aoacual rolat><«>^^> 
ddiberatoly igpraiorod. 
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■ ■ X«oaBV3>o^« 

JRo3r^4ia :i^.l5-*-:r-3P'* j «t*iilKl«k* auxd H. <1«> 

l^AttSBlo ? jgteixotifiutro^ off 'vHLc»l«4# 1 >axx<^ of eiilioOxx 

aiack.ebl 3 rsmfii edho'vvrs «b xnueurlcocl i«»ot>ooo oS«»oi> 

for <Si*«3Nr. «hxx€^ Si»« 0 !Sr. Bt, A. Fiiftla«£r s mxo 

{^xxocretX ciAaaa^llxa^ < 2 ijS'faril>ut>iox 3 L of t^lxo xxxxxltiijpl.o ooxrrolA.- 

t;ion. oocsfleBoi-esoe^ V* '\Nr . C mjrt;<Br i Ozx fJb-o «t^l>ili't>:^ of 

rooxxijnL^ loooxrxofriv'oei. •Xlato ixxlxorem.’t; ridLin^ qo-aJLit^los 
of loooxnof/iAros «Mro <Hsoxxsi«ie»dl froxn. -felxo poixkf of viow' 
of flxoix* jrx«k 1 »ajr«blt forxdlorkoioa^ ^Krlx.ot>H.or f;o aM^olc tilio oonf^zro 
of flxo firaolc or t>o dovi^Skfo filxorofroxn. ’XMx.o looomotiivo 
of ooo l&ruLolc or cuclo groxxjp ms ^omntorcbllv mmzmjst>«kl>lo. Iim. 
flme» loooxxmofi'V'o of <wiro t^u.ols:s» fimoso fma.'vo ro^^ozms of 
limmmi-fcoci Icyy irxxxxxidxx^ sr|>oocf sbrnndl l:>y t>fmo foroos 

l 3 oi>vtreomm xxmAimm. sutmcf »vmacilicbr;y' tvxrtxolcs. A- O- s 

C 5 romi.rmcl. t>ormLS in. f-lrmo s^mootirimnai of nio 1 c.e>l H eLnci i>ro- 
j.'>oso<i »ti«bmmL<iaur<i "wr»vo-lon^t>lnL in Solxuxna.mxm 3 L ro;|^omm. 

TJhio motslmodl «fclro«fcci 3 r <i^«omril>o<l. of ol>t^a.in.ixxK sxmootxro- 
grsfcxns o 3 KTpo»vmro« of t>>ao or<ior of 1. / 1 OO nooond in 

t:.lxo Sofmnrnann rojg:ion <fc>y fmxsin^ *%>«riro«> i« i>«urt>ionl«trly 
'weJl snif-oci fo tvixo inxrosf^i^a*t>ion of gromxncl -’fcomTms, etncf 

l>oc»n JBfcj^jpliod to olnoidlck.t^ tlmoso of rnTtiolcol XX. 

J- J!/t. Wlmitts.lcct*' t On t>lmo ;E>rinoijplo of lofiuatr ekofion in 
-w’SiVO-mooimetnios. Tixo ooxm.oacxon Imo'trw'oon X>ir»o*s 
'4axr« OO «ji«btiormj» CLtici tlrmo oc^ nations sn^^ostodl Ixy t^lxo 
iitlior mn «. roo«>jrxt> yx«tx:>or cnro <iisomms«oO-— M. X>ineEl«» z 
'lio sjpx^iotmL'xmmn of cfonimly ioxx isoci finorimmo <]B' XXX >. 
'<>mTJi:>a.rieon of t»lrmo sjxootm-nnm 'witlm tlmebt of singly 
jr»iso<l oxcy^on »lio-w^» oloso oorrosoondloixco, ■w'itJx s. 
■>w o>co€^l.>tlom 3 i(«- — X- -A.. V. Butlem' z X/Ho ocinilifmrinmn of 
<^t.c?i*o^«mjko<>nt -4 systonfcfr*, xnolvmcJlinp: oloot.ro lyto» CX^etrt. 3>. 
OL o<'|xmefc.tio»i. is clocimmooci for t.lmo va.ria,tiomx of fixes 
<is<sr|>tion of o, su.l>st.<xm:too tiissolvocl in a. mxxoro j>ola.r 

xvitl-i tlmo olootrio fiolci a-t time* intorfaoo. 

i. Bt. Ool<lsl>rou£:lm : XXio ti«J<3s in oooamxs on a rofatini^ 
:l<.>l>«s <X*art 2>. Tlxo smot-lxocl of 3Parfc I of flxis Y>«i. 3 f>or is 
-Pl-sJiocl to t^s^v-o tyjxos of flat rotatixrxfs: sesa i a sesmi- 
ir-o talar Ixasami, dooxxesst in oontro and sfiolx’^ing^ to-wards 
irt'tanifom-ommtial ocI|QC^:» and a fiat sonaioironlar Ixaain of 

iiaiforan doptli. T. Bradstmampcr and O. M, l.i-V'ons s 

i'lats foriixxala for timo ojmtioal rotatory disi>or»iomx of 

|ta.iart3K. M, T. Plant a Tlmo now- xnotrio of JKJinstoin and 

lao A«raves oqtaatioxx. A. Rol>«£X^son z Tlxo stron^tla of 

iilaiilar stmts.- — -O. S. Aalair z A tlxoor^ of x^axrtial 
sj^tisotio i>rossnros and xnexnlxraxxo oomlilxria, -witlx 
l>ooiai roforonoo to tlxo a'p»jf>lioation of II>alton’s la w 
<-» Ixai'Txtojjflolxin solntioxxs ixx times nressonoo of salts. Tlxo 
>!saittotio px*ossnros of lx«OKnO|^lot>ixx solixtions in esc^ni- 
Llsfitaarax wit la solxxtions of diffmoLsilmlo salts Ixaxro boon 
tit^aKiitreKi arad oorrolatod writlx dotox-xninations of tlxo 
rttstaabrano xaoit.ontials, and tlxo distribxxtion of diffnsiblo 
t>iis. ^ Wxtlain oox*taxn raxxf^os of Ixydrioxx, salt and 
»r<»toiTa ooxaoontrations, a rnodiflod fomx of XI>al ton's 
taw of y>ax*tial f.>rossu.ros is ajpnlioablo for axxalysin|ap tlxo 
>laMorvod osxxaotio jpirossnxros xxx toxrxns of tlxo difXxxsiblo 
t>n i>rossnro difforonoo, and tlxo jpartial osxnotio jxx'oss- 
irts of tlxo i|>x^toirx ions. X71xo 'vralno 0*7,000 obtainod 
<>a* tbo xnolooutlar 'woijg^bt bssxxxoj^lobin in 
'>j?ioal _ salt solxxtions a^ggr oo s writlx tbat jxro'vioxxsly 

Jot-orroinod for bcoxno^lobin in distillod' w-ator- 

VVatoarxnan s *X'Ho offoot of olootxrio :fiolds 
t*n tlxo onxJssioxx olf aXootrons ifxNoam «M 3 nrxdxxotox:^, An 
.^^iixxxar^txon of tbo;. lStobottl«^ from tbo “ixoint of 

^jt‘w of tno ^bxnjnsrfold aSMootwron tbobry of xrnotals, 
A< oti^to oaroorixnoitxt^ data on tbo S^obottky ofitoot 
distua^erufsb balmroon tbo S oxnxno rfol d 

.axxd tbo olasaioal^ W. BSandaXl a <1) XXxo 

*?*■ jpro 3 p«rfei€sa on r^qpXaoins tlxo potassiuxn 

jEJoolxollo ewhlt by tlxo anxxx xon in nx ^gronfx. 
two snbstanooa aaro xaonEkOor^xlxovus* "Xlixoir densitios 
C'OTttJnaoa OtO. 

No. 


tnao of tixo s:^>aoo>lattiooo and of tixa Intorfaoxal an^li 

xlt is loss olastio' tban tlxo jpdtasinxjczxx 
xxxa^gnitndos boin^ faXrly 


*371x0 axnxnoxxixxxn sal 

salt, tbo dofoxrxnation ^ 

foranly inoroasod ixx all dix'octioxxs. Ooxm>ari 3 oxx'"of tbo , 
^icfcStio onxrv'os sbowrs tbat tbo interr'<atoxnio foxroos in 
botb aro -vory sixxxilar and tbat tbo T>otassixxxn atom is 
a €ioxrt of * koy ’ atom in tbo moloonlo. <2t> Tbo dotor- 
zzxination of tbo x>ioso-olootx*io xnodnli of azxxxxxozxlnm 

soi^gnotto salt. A. IK*. *X 3 m^sll, b, M. Starr, and O. P, 

Po’well c Tbo mobility of ions in air. X*axt Xn- 

xrosti^atioxxs by tw'o now xnotbods. At long: a^os, tbo 
I>ositixro ioxxs bavo xxxobiliti^s distribxxtod ovor a sxxxall 
raxx^o writb a xxxoan vaJLno of about 1 -StS, -wbiob is 
indo^ondont of tbo bnmiclity of tbo air. Tbox*o ,is no 
oxridoncso of ixxitial i>ositixro ions in xrory dxry air or ixx 
X>xxx:o nitrof^on- If any aro forxned, tboy noarly all 
traxxsfozxrn ixx loss tban 1/100 soo. Tbo mobility^ of 
botb tbo noi^atix’^o and jxositivo ions in air oontainins 
aloobol xrap>onr is irxdojpondont of tbo a^o of tbo ioxxs 
from l/2i> to 2/3 soo.~A. M. 'Tyndall, G- Grindloy, 

and P. A. Sbo^xpard r Tbo mobility of ioxxs in air. 
Taxt S. Tbo tx*ansforxnatior» of tbo jxositixro ions of 
sbox*t a^os. A.XX air blast motbod 'was xxsod. A. small 
cgpxantity of oscono yxx'odxxoos a xnarlcod uxoreMpuBo ixx tbo 
rato of transfox'xnation 5 tbis offoot xxxay oxcyxlain tbo 
diffoxNant x-osnlts obtainod by 'vaxxovxs obsoxrvors xxsixxj^ 
difforoxxt xnotbods. 'Tbo rato of transfoxnxation is 
^cr€>atly rotardod if, boforo ontorin^g tbo air blast, tbo 
ions aro forxrxod in an atTnost‘>boro oontainin^ tbo 

xra;^>o%xr of oortain aloolxols of tbo alijxbatio sorxos. 

X.. J. Proexzxan z Tbo sjxootrxxm of doxxbly xonisod 

nitroj^orx IIT). W. P. X>oan : If*lxxid xxxotion in a 

oxxr vcid obaxxnol . X’bo xnotioxx of jflnid f orood txxxdor 
i:>rossxxro round tbo spaoo bot'W'«3>on conoontrio oiroxdar 
oylindoxrs xxxay booomo xxxxstablo for a syxxxxxxotrioal 
distxxrbanoo. Xn ooi^ain oasoe tbo distux'banoo xxi^y 
bo tbat xv-biob aotnally oxxsnos wbon stoady xxxotion 
broaks do-wxx. Xt oannot ;p»oxr»ist ixx a straiggbt obannol. 
Tbis offoot of cnxrv'atxxro ma^ oxcfxlaimx wby tlnox^ is not 
in «x oxxrvod i>xir»o a sxxddon inorosuso ixx loss of boad in 

tbo xxoi^bboxxrbood of tbo oritioal volooity. H- IS-- 

W'atson and A. S. MLonon z Tbo olootrioal ooxxdxxotiyity 

of tbin oil blxxxs. Tart 1. W, XC:af>xxoinslri and J. G. 

Pyxxxors s Ixxtonsity xne>asxxx*oxne»xxts in tbo sooondary 

spootmxxx of bydro^on. P* Rxxdtxor^s z Soxno r om ar ks 

oonoox'xxixxfsg tbo jxrodnotion and absorption of soft 
IXL-x^ays and sooondax’y olootrons- Tbo nxxxnbor _of 
pbotoolootroxxs prodvxood for ono c|^xx a x x tmrxx of racbua- 
tion absorbed is of tbo ordor xxnity. 'X'bis rewBxxlt^ -witb 
offxoionoy moasm^xnoixts on soft ISC-ray prodnotion 
usings tbo |.>botoolootrio xnotbod, sbox?rs tlxat tbo yiold 
of snob radiatioix wrboxx xnotals aro bombardod m«ritb 
oloctx*ons of a fo'W' Ixxxndrod volts* onorggy is oactroxxxoly 
sxnall. A vory mnob larggor portion of tbo onoriogy of 
'tbo bonxbardinjHg olootrons roappoax^ ixx smallor nxnts 
as onorKy of sooondexry olootrons, a .^roat part of wbiob 
aro probably initially f roo oondnotion olootrons of tbo 

snbstanoo. P- Swirlos r Tbo xntomal oonvorsioxx of; 

^axnxna-»rays. Texrt 2. -H. S. Partrlott s *Tbo inoroasi®' - 

in tborxnioxxio oxxrroxxts froxxx txxniagstoxx in stroxx^ olootddo 
polds. ISxcporimontal rosnlts for tbo inoxroaso of tbomx**- 
ionio onxronts “veitb appliod olootrio 6.old at oonstabt 
toocnporatnxo sbow- only gonoral ag^roomorxt ■vritb tbopry, 
Pnxfemo itxxpxxxrix>ios in tbo oatbodo oacort .a mswclfecod 

Offoot. b. 1€. Tboxxxas i On tbo rato at wrbiob partxolOs 

tako np raxxdonx volooitios froxxx oxxoonzattors aoooardlinp 
.to tbo invorso scjnaxo la'W- 

Pbysloal l&oclety, Oot- 20, Allan Poxngpfcison axxd 

jTas. P- Axxdrows ; An oxcporixnontaV stwidy pf tbo abti- 
olastio bon«lixx£^ of rootansdbiur bars df d»«oi:*s«nt eross- 
sootioxxs. A- -motbod. is dosoxH^od tbo smry oy of 









i»i 4 ip£noe. €>£ a. 'bexxe l^y witsH irc^Nsir- 

*.o t>lmo st;u<ag^ of ^t^Ko ^'Ouzr«ra.t>^wM i»»> '"'laun.dt j^j^Kiiteati.- 

to 1:>oo€lio.^. »- S* ^^naitliL «Lr%«A *?• £>V 

Sxnitli i A.i:i. ’^^il^atV'OjrkioarjLt foxr ti^o J>i*o<irootioi:i of 
atoall H.i^H>fx*"iiB>qvbeaao^ m.lti&xr%%CLt,ixx^ elootaroxxxotvxKro foxroos. 
A. ^poxrtai^lo. iirxstjrxxjnaiGirxt) for 'ttxG o^o<^ti.cti.osiL '^Sff lecxxowxx 
o^oct3roJ□ao■fciH;^e> f<>i;^©s, %ra,x*ia.l>lG xarocjxxojrioy froxxx l-O to 
SO l*aLloc;yx5le« eund ixx xxk.em^tri.£t>OL<le» fxronx 0-0Cr7S to 16,000 
xiaioro’V'oltipv is dosoirxTbocI . It ia ir-xtondod fox* tixo oali- 

l>a^tioxi, , of* ciiXX3Lf>lifiox’s axxd tHo xxxo£tsixxc»morxt of tlxo 
stxoxx^tlx of si^^xeds of looj^ 'wa.vo-loix^fti'- 

- 3 ^®i»Gxalogcicxfcl Societjr, IKTov- O. 1 ®*. A, BanaxistGx s 

Crixo afio^^o^llod *■ t]n.ox*xr3iolco.Iito,* exxxd tlxo oxistorxcso of 
sodioTto it>ic5«x*l>oxx*xto «W3 a TrxiTxora.1. Tlxo oomixoaitioxx of 
a- lara:e oollootioxx of salizxo iTxorxxatatioxxs oollootod lopy 
JOx*. dolun^toix-Xiiai^ia alxouLt 1880, Ixaa l>o^*x ixxxroatifj^atod. 
Ho ial>ollod tlxoxxx ‘ tixoxxxxolcalito,^ l>ij.t tlxoy axo fooxxd 
to l>o a xrxixtoxo of troxxa, tlxoxTrrxoxxatxito, tlxonardito, 
»Jcxd froo soditxxxL IxicaxIxoxiLato ; no fxotassiixxxx aalta axo 
jproerorxt- TTlxo naxxxo xxalxoolito is i>xoTposod fox xxatxxxally 
o<30xur*x*i2a^ sodlixrxx l>icaxl>on.ato. Tixoso izxcxostatioxxs 
-wor^o foTuurxd lirxixxiEr tlxo -walls of a oxirxioolos xxoax tlxo 

Stnixfo di •N'oxoxxo, l3aia, JNrap>los, Italy i tlxoix xxxodo of 
OGGxorxoctxoo is disoossod fxoxrx a jplxysical-olxorrxioal j>oirtt 
of viow*,— ^W'- A, V^oosXox r TTiio jxiozio-olcxstxio offoct of 
diaxxitoxk.dC ■■•• TTlxo off oot Ixas Ixoori. iovostii^atod l>y a 

dolxoato xoatlxod xxsixxi^ ma^ziiotio attxaotioxi to ajxjply 

;ipxossxaxo to tlxo diamoxk.d. Tlxo xosolt slxow^s tlxat tlxo 
of^oot, if it oscists, is loss ttxarii vhir of tHo offoot 

olxsoxxrod ixi. cj[xxaxtas; oxxt jpoxpoxxdioolax to tlxo olootxic 
axcis. 

O^iwxaaxxx os: . 


3Rlailosoi>lxical Society, Oot. 20. ~I», A. M- I>irac : 

"TjIxo l>asis of statistical ooanitiaxxx xxxoolxark ios . ISTovx- 
zxxaixTX*s xnotlxod of doscxioini^ a Oilxlxs* Grxsoxxxlxlo of 
aystoms ixx c^xxajrxtuxrx xarxe>eliax».ics l>y a xxxatxisc is -voxy 
olosoly axxaloj^ooLS to tlko olassioal doscxi^atioxx. 'J'Jbo 
xxxatxiac xxxay l>o xoficaxdod as a fxixi.otiorx of tlxo cso-oxdi- 
xxat^B axxd xxxoxxkoxita aixd is tlxoxx tlxo arxalo,|2^c5 of tlxo 
olassioal doxxsity of distxi1c»\xtioxx of xojxxGsoTxtativcs 
]|>oixxts irx 2 ^>lxaso sjpkaoo. A.xl oq^xxatioxx of xxkotioxi fox tlxo 
qxxaxxtxxxxx doxxsity is olxtairxod, of tlio saxxxo foxxxk. as tlxo 
olassioal oxxo, axxd a jxxstifxoatioxx is jxxoxridcsd fox tlio 
xxsxxal assxxxxxjxtioxxs of a jyri^or^ p>xolL>al>ility ixx q|[xxant\xxrx 

tlxc^oxy^. 1— H- Crxay : *171x0 alxsoxjptiorx of x^oxxotxatixk^ 

xadiatioxx. 'W’lxoxx axx olooti-osoojxo is slxioldod fxoxrx all 
looal xadiatioxxs, axi-d its xxatvxxal .activity lx as Ixooxx 
allowrod fox, tlxoxo xoTxxairxs a sxxkall xosidoal ioxiisatioxk. 
xvlxiolx ixtoxoasos xvitlx altitxxdo. Oixo liyjxotlxosis attxi- 
Icxxxtos tixis ioxxisatioxk. to xxltxa<-|^axKXxxxa xadiatiorx. 
A.ssxuxxir)L£(^ a Ixoxxxoj^oxxooos isotxoj^io xadiatioxx at tlxo 
toji of tlxo oaxtlx^s atxri.osixlxoxo, an. ajx'^^xxoxcixrxato oaloxx- 
latioxk is xxxado of tlxo ioxxisatioxx to l>o oxc-fxootod at 
difEoxomt Ixoig^lxts axxd tlxo xolativo ooxxtxilxxxtioxxs to tlxo 
ioxxisatioxx of tlxo xadiatioxx of loxi.|^ox wravodorxi^tlx jxxo- 
dxxood fcxy tlxo Ooxxxjxtoxx soattoxiirx|^ jxxoocaos fxom tlxo 
Xxrixoaxry xadiatioxx. As tlxo altitxxdo ixxoxoasos, tlxo 
jS^jxaxoxxt alxsOx^tioxx ooo:ffi.oioxxt at fixst lxi.oxoasos aixd 

■^fk&Tx docxoasos,-" W. A, de Btxayixe ; ISToto oxx tlxo o:ffoct 

of toxxk.j>ox!atxxxo oxx tlxo axxto-olootxoxxio disolxax^o. Tlxo 
amto oxxxiissioxx is ixxdo|poxxdozxt of tozxxpoxatxxxo xx;^ to 
ajppxroxcixxiatoly .2000^ axxd tlxo aopaxoxxtly ooxxtxadiotoxy 

oxcfxoxisxxotxtal xosxxlts of IMtilllXcaxx axo oxcjplaixxod . 

Haxs^^^syos z Tlxo disjgxoxsioxx olootxoxxs of Ixtlxivxrrx. Axx 
attoxKX 2 >t is xanwitido to ostixxxato tlxo xxxxxxilxox of olootxoxxs 
of disxxoxsioxx < -i- > fox tlxo lixxos of tlxo jpxxxk,oii>al soxios of 
Utlxixxxxx, axxd tlxo valxio of c^/do fox tlxo oozxtixxxxoxxs 
sjpootxxxxKx, xasixx^ a * solf*ooxisistorxt ’ doid, arxd Haxtxoo*s 
zxxotliod of xrxtoj^xatioxx. OwnUn^ to ;|pkolax*isatioxx offoots 
tlxo * solf -'oosxsistorxt * £lol<dL dLoos xxot, lxo-wov.oi% ^ivo tlxo 
ooxxoc^ O-orxotal xxoxxixalisod soimxtiocxs o|t 

tlxo xnxo’v^o^ootxati^^x ..:witiix c:Msxx.tx.xxiLxoxxS oxo 

4xxx«I tlxo xidwmolisjpdL solxxttosx foac* tlx^.asodro 

■ ist:o..^5pi#Ba,, vctx^. 1^3 .... . 


is dodtxood Ixy O lixxxxtxKP^ :g>xoo€Mts. — ’W^atsoxx s 
Otxrxoxxt xxnoaMBxxxoxxxoxxt witlx a Cl^oanc^toxx c^txadraixt oloo- 
txoxxxotox. ]&y xxsixxior tlxo xato of dodootioxx xxxotlxod wxtla 
a Ooxxxjxtoxk. < 3 i,xxadxaxxt olootxozxxotox,^ a oxxrx’oxxt of 
axo^. oaxx Ixo xxxoasxixod a xxxixxixto. Tlxo trato oi 

doHioctioxx of tlxo olootroxxxotox spot Is pxo;i^Mxxtioixal. tci 
tlxo oxxxxexxt xi^lxt xjp to tlxo fastost ixxoasxxJralxlo spood, 
6 oxxk.. pox soo, 

I*.AJEtXS. 

A cad e OT y of Sciences, Oot. 8. Olx. Depdxel: axxd J, 

Vixet: ? Tlxo disoovoxy of tlxo faxxxxa of S^vurdi^aliaxi 
xxxarxxxrxals of tlxo Oxldarxais saxids in Haxxt-Axrxna^pxact 
XCxcoavatioxxs noax tl»o villa^o of I.*a SrCoxnioxx Ixavo ^g^voxj 
tlxo xxxoxo ox loss oomploto dolxxis of 16 spooiHes of 

xn a xrxmal s , a lis1> of xvlxiolx is ^ivon. Oeorc^es Clande : 

Tlxo oxctxaot^ion of Icrxyptoix arxd xconon fxom aix axjc^l 
fxoxrx ^asos dissolvod xxr wratox- TJbto aixrx of tlio -woxk 
dosoxxood w-as to olxtain xcorxoxi and IcxyptiOn, not fxorji 
aix spooially txoatod fox tlx«k prxxposo, <k>xxt i as a l>y- 
pxodixot fxoxrx a oonxxrxoxcial jrkxoc'soss. SSpooialWootifyio^j 
appaxatxxs dosii^nod to pxovont xnoo]xanioal\ lossos r>j 
Icxypton and acoxxon lx as grivon a oont^inxroixs stxoaxn ot 
;^as oontaixxinj^ 0-1 pox oont of xconon, and kf^Jypton «t 
alxont ono-lxalf of tlxo amorxrrt pxosont irx tlxo aix txoat-t'd . 
3Etoxnoval of oxcyjcroxi. l>y oornlxnstion in Ikydxo^orx xai«^^<J 
tlxo pxopoxtioxr of tlxo tw-o xaxo n^asos to 2 i>ox oc*iit . 
Tixis xnixctrxxo is fxxxtlxox oorxcoixtxafcod l>y rxkoans oi 
silioa ooolod in ]ic|oid oacyjg^on. Alxorxt lO litxo« «>t 
Ixxyptorx and 800 o.o. of xcorxon day oaxx Ixo tlin)- 

paropaxod. I.don Oixillet and Ballay : Tlxo infirioiK*!* <»t 

tlio <5ompositioxx ami oold Ixaxdonin^ on ooxxosioii im-ikI 
tlxo inoxoaso of tlxo sisso of tlxo ^xain ixx alixrrxinixxrn. ’’I'fi* 
inflxxonoo of oold Ixaxcloxxirxja: is mox*o nxaxlcod in 08*81 
j>ox oont alxrxrxirxixxrrx tlxarx xvitlx j>txE'o alnnxinixjiii 

(00-8T pox oorxt). -jMLaixxice I®“x^clxet : ’’E'lio oscxstonoe' of 

an indox of dosixalxility of indixexot Ixoxxofits. Ber-tra.zid 

Oamtier s Itomaxlcalxlo oorxfx|^rxations of fovxx 

tanj^onts to ooxtain oixxvos. Oeoxg^es ISoxxlificsncI : 

oxdox of moasxxxoxnont of a olosod orksonrxlxlo-— — -A. Bulxl : 
Tlxo fxjixxotion iS7 (jy) of ^SAitta^^-TLiOfYlox and dovoloj)- 
xnonts in soxios ixxtoxvoniix^ in rrxatlxonxatioal pli,y>^i<*f^- 

IVIyxlxeXfit t I>isoora tinxxoxxs lacxoxrps of lxiixnif<»rjii 

txaxxsfoxmatiorxs. — — J . Oxa«§ron ; Tlio olootxo-olkortxifal 
stxrdy of tlxo action of acids on tlxo solutions of soixu= 

salts of asixxo- MCme. and I.emaxclxands : 'T'Im 

c^xxantitati VO sopaxation of Ixaxirxnx and oaloivmi. 'Flit 
irroxoaso of solxxlxility oaixsod l:>y tlxo px-osonoo oi 

Ixydxoolxloxic acid is oxnplxasisod. V. Aixc^er axxd Al. 

Yalsimaclx : Tlxo plxosplxatos and axsonatos of <|xx«.<lri- 
valont marxjzarxoso. Tlxo j:>xoy>axation arxd pxopoxtiof^ 
somo oxystedliscMl oompoxxnds of totxavalont ncxanpfaii€^«t 
axo dosoxilxod, inolxrdins - TO-)a 3MnO, Mn 

and < <asrJHr^>M AsO^)*lVInO, Adi tlxoso com 

poxmds contain aoti vo^ oxcyi^on , and xvitlx Ixy cix*<>^?»''n 

poxoxtido in acid solxxtion ovolvo oacy^ron. I-espiea« = 

1 - 12-I>odooan.odiol. Tontamotliylono oxomido, xoaet- 
ixxpi: witlx mai^nosixxm, jg^ivos not only tlxo noxxnal (OHg)j 
<IV£|^^x>st» Ixxxt also a soxios of oondorisation pxodxaot.s ol 
tlxo ^onoxal foxmxxla Tlxo 

011,(011 > - - 01d,0ll Ixas Ixoon pxopaxod fxom one 

of tlxo lattox pxodxxots- Mllle. L- R.e*Txy ; IhdCntatiorx ir 

mosaic. M, Bxidel and Mile. S. Oxillon ; Tlxo frjiAca 

sido fxom <ya<r^<PiSE-sr*’ia pxoc-rr»yr6<gyxjy , jgivin|g xdSo to xxiot.ky 
salioylato, is monotxopitosido. Tlxo identity of tnif 

f lnoosido witlx nxonotxopitosido fxom ,^3[<yrhytrffp< 

t4af9%t^ and otlxox spooios is dofxriit<’f5 

pxovod, MLlle. XiK. X-. Verxriex t Tlbro 'pocsnliaxitit^B o 

tlxo mitoclxondxial .appaxatxxs of somo cooidia- 

8aicxxxai s Tlxo txaolxoal i^lcmd of sonxo«inso^ts, 

Oot>xoyol«1cSfa-a^mvadi^aZa c A strxdfx^ of mioo pre 
semtinjgf aix tmxxsnal mixxtalxiility of tlxo ^ 

durtxot; s , I^xooliocrxxioal inodl^^ckatioris i|pa;pr«««d o 
oxxltxxxos of JSf. d&(Or*^«»s iwitlx tlxo -viow. ,Of xsiising? 
.fifivriattg; Maltooo 



X>aQ<oaBa«BS9it' !■» IdSSl- 


JSTai T CrjBZBf 


' " ; "V^wnsnsr^, ^ 

'A.'C^UierAaai^^ ■ ^^%3Ctsr S^tt-ir^cnAnn mmA 

j. $ TJt^^ €:^bkeaanamt>x^ o£ i>lxo Ixii^lxex* £uxiLg^« <XO> 

J{Po£2^!39»or«^ jE>«inri»€9Ci*2cs. Au^ of ^>^0 IajtoIl foLO^ggrcva oota.* 

ibadxailtai? au <3L<3w ei<aff a. - idUUStorefer^fc. e c<l^]p»o vxri-<3Lgi ■> M. ^jr^solal. etxxiSk, 

2S:eU3iti.«r » *XibLO olaoxasttiatia^ of trlio lal^laox* (20> 

0«rxj|9iSM%2«c» C7€»rWi«»«*»etto, Af<ex#‘«x«»9<»«<e««r 4S^e<7r*oc2o^«««4r» J?o2a^ 

OoJkxsa-jro 'O^ooacz.' JT, 2I«lln«4r s Ooxx-fcr’xlaiLX.- 

■fcioxi^ fo filxo oom.jaa.ra.'tilvo olaorolBtrr^ir of C2X> 

Oli^naierfery- o£ 3plcurL'tj«i avit>lx Icbt^os::. J* PoXI^lIc a.]nL<5L !»■- -^r. 

Meiassxer t *aDlxo ooix»-t>itixi.tiio.o of t>1a.e» disulfalxo-etolola of 

xxio'fca.-acy'lol, J. «Lrxcl E- Eiiass i Oacy-tifiLio- 

prlxonols. E. XE^iasa : ’XTla.o oacidckt^ioia. -^rocXuLot-es of 4^^ 

^-dioixlor- 2t, 2 - dioitix-o - cii j:>lxoirL 3 (rl - aolialaxclo And diaol- 

jalaido- *C- Etr»**x**««r : I>ot>oimxiiriLAtiioirJi of -t-lxo ooxxs't^i- 

±\xij±c>XiL of /!^-3?'oaox*oi-<lic»AJrX>oacylio Aoici. A- IColaAU.1: 2 

T'la.oxmto-olool^rio foxroos in. -w-ix-os faArtiiAlljr oovoxcx-i 'w^itvli 
a.not>latox xn.ot>Al- — ~ E. EAXtil t Tno ooxic».jpro»»il>iXit>y' of 
Xic]vxi<lf«. A foannaxlA is l>xox'>osod ^wlaiolx sooms fo 
csonnoo-fc tlao xnolooxxlAX tiilaci* donsity" And t>]a.o 

riTxmlaox of Atiosns in tvlao moloonlo •w^it.la tlao csonvfaxossi- 
■|>ilitiy ; Also a -fcAlalo sl&o'wlxx]^ olasox^rod and oAlonlAfod 
x'osnlfs fox 2S6 <liffoxont/ ilc^nids^ inoliadini^ xnoxcsnxy. 

«t:.i-k©x, aIooIioI, And •W'AtiOX- E. X^aAz s Tfcko olootvxio oon- 

tinofivitvy of lifliinm silioAt>os in flao solid st>At>o. In 
t.*c>ni--.XA«t> to otflaox silioAfos, -fclio lifliinsn silioAt^c^s sHo-w a 
TOA xlcod oosxdnot-ivity At, Ilii^Isox tomfaoxAt^nxos, And fHo 
oxt.l:iosilicAto A ^xoAtox ooi>duiotivit,y tlxAn flio motA- 
silioAto. 

OfficrisLl Put>lic Anions 

tfstnrtMax. 

A»»- lM[i*ii»ti-y : Aoj*ont*»it,iOi*.l 0<>«*»ni hfc****- n.*tci 

lumtt*.. Kr«3. ll^vi <A**- »1T> r Tlio v»f «. Vort^-x. St.r^«t> 

ir* a CJliaTira*'! ol" jir-asafi t,l». ¥*>' tt- O latirsirt- <*I*. 2r*T3-> l*l»- l<l-4-l 

l»lntA.<. ^^J*o*^*ion : If.M. Sttatioi »«>*»'>•■ Oltioo.) W*<, 

'rh«‘ OiiJ«Ti<iax r»f tlTi*» r*l»a».w~tnac:«iit i<3a.l Sotil#=tt.y of l:ST'ltMin 1 S*2»-'1 

I’}>. <l4on<lonL.> mri, 

Mi'M-la-a'4 1 A.<lTx^{tktatrat^ion Jl^*I>or‘t fox* tlk*"* V^^ar 

titzSti~'27. J<>' l>f'- J3- Stinclara. 13 mJ. JVo. 1 of lt>34K, BXaclraM K'iMli«3xrt»»*» 

iSiilWtl in, Vol. *,2':2_> I*p. iil -f- HK 3 CMaalra^ : Clov<»***»»xn»ti t^irwua*^ > 

1 riifw^o, 

?<i*w I >»4)jia.rOimx)t, of laisa«l<4 attci S«**v't*y r 

t. foi* Vnrtt* 91 Mt, Mar*crt» ivai?.'*, -writ^i of 

hA.«.*«oh K ri.<l »tl«? of and *'*?M€»rv«<i cluvin^ Yt-av 

iiii4l*«t l-lic** Scox»«-*ry -A-crt.- I*f*- 12 ! -f- 3 <W*>llinj 4 ^t>on, JC- 5S. : 

W. jV Skiun«tc'.> iui. 

liilarafy, MiiMai-ant and Ar*f- Oallor’y of Sonei'x A.viat.ralia. 
of tln» Sonfli .A.xzatx-»rltjn.xx IMLnaonm. VoL. 4, Ko. 1, 144, <,A.cl<^t«i4dl<s.> 

H*^«. n,/. V ,r 

c*4"»\'-fi'nm«nt, of OoKi Ooaat.. Ae*i>oi*fc cm ftsci Hzzi'vay X>«>i>a.r't.cuc^nt. #V>«* 

t-li,. ff-j ind Awil 31-|-» x>lat,na. <Acora. i OoU»lzi«X 

H»-c-T-»«t.ar*io.t ; X,.c>zL<]oxt : Tli« CJxxnwn for t,Yaa <.^oloxaio#». > 8/*. 

rii<x K.o.ut^ 1noox*|>ox*»t,ecl Soci«ty fkxr I’Xonxo'tixt^ Kxocerirraon'fcH In Korfci- 
fiiinx*-**. j^xixtual and l<’irb««^ntn Y«wir'a> linJO akkI 

U4^7.;avS^^^*fciSn**^ 5«£' ^'^ *■*“*•**• CKaat, M.alUi»« : JBast. Afallinff 

tJoiiitT'on woaltfi of ^nMt;>x*Mlia : Oounoii for* Sctianfcfflcr and Indnafcr^al 

Uc!»«artil». T*nmf>Klat I<o- » : Mlf^ttioda for bXxo XCxaminabion of Sxnla. 13y 
I rol- 3. A. X>rfoaoobt. and O. S. mfxar. JPtk *2. 23ullabin r^o. 80 : ICi m Ixarioy 
ItlaeaHct CWal]c-a1tYont> JOiMrauw^y. J*y I>. ]Mx«T*Txaxm and T*rof. A., jf, 
Kwarfc. l*t>. 6X. C)«*elt>outxno : M. JF. Oi-««n.> 

r Itoyal ^«>ronant.ftoal S«>oi«»t>y, -wri-bla wlxtola l« inocnrnorafcod tA»<» 

ri*jHt.ibnt.ioxi of .A.«!rr<o«uuzbic»k.l B:n«rinoc»r>ci. T..iMb of 4ncm^«ix>a, 3*- 

Ouat> Iron IXcHMutxotx AHaoeiablon. A^v'anbh ^xzxxual JR«**port> for 
^ JTixna IfrttH, !•%>, 24. Ct^1.rn»in^«ani.> 

i-i«j3jr«» Orown Siaal and It4# Inxc>orbano«!» to blve Coxxla«<» Jkfannfaotuzoi' : 
Mf.xjriormidnm jxi^ipairod toy tXxa Xcnjxarial Inatitute witoto t>too oo-oi>e>rat1on 
Advisory Ooxnxnittaa on 'Vaj^tiatole F'itoraa. axad iHau«»d toy ttoe SSnxpiro 
XO-> SM». <:r.3ondon : 11.1^. Stationox-y 



EXto<s«HBdiXn«ra'’tot Ao«tiia|«$Mgp> XHfa.totuMx|i *t3^ttnx(3€»a 

X. »y ^ 

.»t>arn^wra.TO!bo?n I^TSFadoarf,' Xndc'^xc 

KANx^xafiretsetoan -vo«x 3Et« ' Ael3Mi»x*r nxnd W. XXxuaa.' Idand X^. ' X>ar n£Wdlt»toto - 



O«iotto«y tof »«»ar Xaland.* ’wltlx «i>«M3&i 

3sro. xebfeS, 


tux. 



_j t« i i (i ix ixageta^to<»n Votx 3^ ' A*?toto**r nxnd XW'. XCruaa.' Idand — 

^^arntolx^n^t^ 80«. JXand « t Her aUdlielxa aterto^nxxtoel. f I HH' 

• jdacntouLr»j[!«4*^' SbarnTw^lWlsa in Aersedorf, ^ratrf!ia XlajJerodorfcir fiMiaar 

aaiclxxaia XSMSft-O oxattoalt^end dlo mtttloxroxx Ortor von 40351®' St>«HP*5n»to 

33eotoactottxn^«Kn axn XXM£»aoidHol««Mca Xs> onx. -IkCorid tantoxeia in' don. <9haliXe«« XAXS 
to4» X»$SO. Vton X>*‘-'E*ran« X>olto«r«. X*i>. xxviLil+ 108 ^2 Eaf^ln. ,jlC3»«r|i5eidorf.> 
d'apNH.neaa tTonxmal of Aatronomy and Oeo tola yaio.s : ’X'mnaaoblona ' li,ndL %3 
Atatmota. Vol. ^ ISTo. X. X^>. iv<d-d4t-f-8T. «Iax>an<»a<i 3'oumal of OatolofiEy < 
and OcM>£:rantoy : *xrananotiona and Airntraota. Vol. ©, I«o«. X-SS- JPx>- ' 

82-*toT-|-X2 nlataa. CXVileyo : ^National IXciaoamto CJonnoil df jrajpa.n.> ■'* " " 

Argceoto^aar iJ^Tavoraini^ van dia ISTaaionala AAtxaa-uxn. Aloanxltontjain- 
X>oal 1, XCaral.a Stole : l>io XXonfXifiEaa XCcxltimr. 1 t XMo 'KoniTze***^ XndCiat^:^'* 
X*axxr t>r. Xr. SB. O. ISF. vaxx Xioax>c*n. e*I». 11 -2- 4 i>lat>«ta. <I31oaisi'foxib«»i*x-y v . 

XXanartmant; of Oonxnrxarca : jXnr*«*au of Standards. XXnxaatx of Sb n Jet da arda 
alocxrxxal of Xtaaoarols . Vol. X, IS'o. 4, Oot<'*l*er- !*»>. 4«T-*1S4>- - .onixtii- 

Xtaaeax-oli X^af^ar ISTo. X« : MCixttial Ind ucstaxxoo of any two Ctretfea.-,. » y 
Olzaabar Snow. ^Sl'342. S ooxxta. XXaaetxrolz T»ai»ox* No. 22 z tn« 

Xntorxxabiortal 'X'exnjjam'toixra Stiala. Xly CXoox^o 1C. XXtzrKaww. 1*I>- gar>~040. 
ft esanidc. AoMaarolx leaner No. 2S : tatolc^a of tto*»«j(^abioal 2Saaxnaxx KiVtoOta. 
XSy O. O- Klioaa and W. Ma^jn^ra. 3Pl*. ©4X-«84. *lft o*?JfitH. fWaatolnj^jIaOn^ 
n O. r Clovamrnont; X*rixxbin<|; Oilier*. > ^ ^ 

Now Voric. Aciadoxny of Solonoaa. Scjicwx fclflo Snrvoy of XP'oxrfco BtJLoo axxat 
t.toe Vxrgrin lalaxida. Vol. *T, f*a**ti » : XNxloototxtiany of X*c»rt«o Aico. l®y Artstonr 
XXolUolC. X»i*. ii-f- lTT*a»»-|-f»lat*9« ftl-«S <N«w Yox*lc CIt.y.> 

XXapHfertniont of Oomnxoxroo : XXuroaiz of St^ndarda. Anroaxx of Standarda 
Journal or XXoaeax-oK. \^ol. 1, No. ft, Novonxixor. I*Jf>- 080-t*d«. < Waatofnfston* 

1>.0- : €3ov«rnxn©»*ti I'rfxkbinK C>lllcs«.> 2ft oonta. 

Oiaixry ol 3ocie1:i^s. 

y, novbimukcc ao. * '* 

’TjcjcrmTc lj«»MnrrTvmfi <Brlanc;toc»sfcor>, al. l.Xft. K. K. Oanney : IXational X>«> 

voioixmont in ttoo Ori^aiviaation of tizo Oobton XnduBbry. 

Nomrw c»v ICwox^a** r> InKrrrxT'ra or ]Mxsr-w«« a.x<rr» 'MjBC‘XxaxcX<7af:. X&jB'oxxcaciBna 

S AaaoeUxboa* and Stindonla* ttU»ct.lon> <NowcMx«i.Xo-nvK>u-'X*ytxo>, at 2.5W>. — 

r. Xf . M. : Nofcoa on an Klocsbi'ic; X3«%fMlxn|; Zkfaotolno. X’9»j»erj» 

>V*r dXsRZAAjiXon. Rot>o-1io1o« and ttxoir X'^irixoaoa, W. S- AjrmatroxzjK i 
lliamond 13c»i*iuK anollod to tapj^inia; X>rowxi€*d Areaa XJndarjecround, 
y. 3ES. Stszyth, 

ItovaiL. So€5XKrrv ^Anxzivoiraary 3Mi:rotinf](>, at. 4. 

XT»»Tixtr*rxo»r ov jM aoxxaxvxoa f.. KSsoxwjajtsns, at «. IProf. W- T>altoy ; Tlxo 

XPoaaitole Vltomtioix of a Stoix^’a XXutl undor ttoo Aotiotx of an XJxxtoalancsod 
XSnKine CEl»oxnaa X^owa Oray l.<eotuino>. 

Noxxxs-lSafrr Ooairr Iserrxvxrrxowt os* BZsroxmBKna ajar* SAxc^nxrxx-nsRei <at 
JMCinini; Xnatitxxto, Naw€5aatl«-ui>on-'X'yno>. at 0.—X>r. 3EC, V. Talfter; l*Vlctlonal 
XX«Miat<xnco and Slzifx IXoaiataxxoo Similarity. 

IiwarrrrxTT'K or Enaixarowr CNLanotoratax', IjivrimooX, axjd lliatriot S«M3tio!tx> 

<at !Mraxxotoc«at«>r>, at *1.80. J. W. z Oivil ALr Emnafkox't. 

Aovajc. Saxax'TA.av X Krarrxi't j-tb Cat 'XV>wxi XXall, lMLanoto©ster>. at T.— X>r. O. S- 
Oolamixn : 'I’ll© ’Tfrainin*? of a Sarxibary Xnaiwctor. — ~i**. ViT. IPIabt 2 Sosno 
Aax»«*<?b« of tti© XXouMixxpT Eroi>l©nx. 

'BJ<cc3XlS’>>:s:xzx^F(z asr> SoiBWrxrtc.* Or-irn ("Wol v©rtoanA>ton>, at T. X^rof- I>. 

Smitlx : Clixbbin]^ 'foola, bto©ir Ti*©atm«vrib an<l X*©rfornxanc©. 

Tkxc’TXX.sc X yxaT’xr tj - rxa < Jointly wSbto Xjc*i*cto Nlunicioal Oollam^ T«rxrtil© S*H5tion> 

Cab txb T. 1ft. "tV. ^Hailey ; Variona Xffo^xoda of vVindins^ ArtlfloiaX 

Sillc Yarna. 

JxTSxon Xfirarrx'rcr'rxo'N or XCxxoxMKKna C^dforxnal ^f'aetlncc>> at T.80.-~^0. 'W. 
XXarvay ; X'toa Maxxufaobux*© of Tlwcox'ati v© JIXotal 'Worl*.. 

Twa'rrrtTTrToix or yiExox>»7crrxoj» RxaczxMrxetsxxH Cat «» fall XXall>, at T.80. X>r. 

C». XX- XXlloa t l*«yolxolo#cy »» a"” Aid to XSroduotioxx. 

Xsarx-roi-xoix or A</xomox«xi:.«c Rsxoxm bircus CISoobtxato Oradxtataa* Xlranc!lx> Cat 

ftl "Waat IX©y:wx»t Staroot, Ola»*n>w>, at S- XV. X*. ICirTcwood z 

Xtovax, Aanon-axmoax. SooxKTX" CVoovll lXranoXi>. W. l.>ind>Jaolcaon : XSrai>tor 

A«t*o XCn^xinea. 

f^AyCT-ROA y, XlJBc^Kxcnan. X. 

Itt*vax. XTeerrxncJTioxc or CXnaa'r lXm*rax»x» at S. X>x‘. "W. O. 'Wliitbalcor ; 

Violin Sonabaa of XVilliaxo Y^oun*! Clttl* C;«nbxxry>. 

JIXf>;VX>A 1’", X>KOKMmKX«. 8- > 

Xtovax. SocuB-rv or Axcra Cindian AX©ttbinfc>> at 4.80. Sir Jamaa .'MaoXCanna r 

Tfto© fclUigar Xnduatry of India. 

Xtovax. SocjUBTv or XfinxscniTnoxK, at 4.8l>. lYr. T*. A- Stoi>to©nao»*. r Oontritou- 

tion to Aobinian jMorj>to.oloK-y : ttoo 0©xx©ra /‘A«XX«<s and Raeoesrl4a. BCiaa 

S. M. lUTanton : On »om© l•ointl« in ttoo Anatomy and XXatoita of ttoo 

X^oftooicsxatrid Oruataoewu jRrof. IX. dmliam Oannoxx ^and XXtKa ^ |Mt. 

IMantvnz z On tli© y©©dixitc XXootocxniam oft 
IViaanox* and X*i*of- If. A. R. Ox-i-’w : 'ri»<» X 

Etoy»iol*>Kical Aution uj>o»x ttoo IminaturT©, . - — 

Y^roroaxa Twsrrxrrjrm <ab Oantra.! Auildin^^M,. XVaafcminatar), at A 30. XIr* 

J. A. Xfl^xntn^p : :&X'attor, XBnrxrKy, XCadiationy X..ifte, and SXlnd. 

XXovax* ln'*rrx*rtrrxo*c or Onna’r XXnxnraxs, at ft- Oaxioral Xd«atimr. 

Xxxa’rx'rttTToxt or Rniecrraxoax. XB2«x<4Xnaaaa <Soutto BCIdiaxid CJa-ci.t(r«i> <at. 
Xlnivoraity, IXirxninfrlxaxn^ at XI. XtoaancrantaB r X^raotfiCta and 

X*ro» 4 fmaa Xxx Oomtouatlon of Ooal aa ampUed to Stoanex Oanamtion. 

Soozanrr or OxixaMxoAX. Xnnoxrmy fYorfcwliiro SootjonX Cat X><»ctda>, at T.13BK.— - 
X>r. IX. W. X>avf©a and Erof. R. A. Itf oSwinay x PoCaonjlnR add .XXtcMEMUsa In 
Xnduatry. jfX> Oartoon Xffonoxciclo Eoiaontnix. 

KTosrranxa^ Sooia'fv or r40>jrx>ow, at T.»C»»—^0» I3» Xja*ia-®6x*to«rta and 

A. JUleAXXaterr XXiaeuaaion on Eton ArtHtogtaX Eam»|x»atttotoL of* Ereignanoy. 
BSocnwxcM _ a t _ 

JB. S. 


3B.ym, and otUora : Xllaemarlon on Eutoflo 3BIa3Xtix and ttoa Oft*a. 

Soonwrv <at JSdlian £ldm. at 8.30. — ‘O 

— «tUa|l. 

-l>r,- T-. A. Jordan s 


•OaooAamrxoat. ,, 

Ttiomaa i Tha Sontlt-Raab Bordorland of tha Rnto 'AX SC.lxa|t. 

vrev' or Oxmaxoaa XM'x>CTHX'Kr <XLa»ndon SootAgonJ. l>r-. - T.«. 

Soiant&flo A|ts>oota of Faint Tfootonoloxry. ^ 

. -"M . , - 


5. V 
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‘2'U£^iSIKA TT, X>» 


I>i«Lm<»nci SI 


o»p- XS-KVCArr :BB.X'rA.xxir, ssl: S .19 ettr Xftirai^ar .t 

XCGsmwjBLBKs, At; 6 X^_. V. C 3 L' J : 


Zx-v*aCESi.^<»n 9 oli«nxiu : OHsiMliMCSteiun of ‘fclm 0 ^xi»~« 3 L- 

skxmX nA«MsIs.inc»x* 3 r oC <>H-a Oss-jelro Xz^art^sst^on «Mali«»xJep*1ir ' jB lti« JS9Ftl;«i Xxonx ACicl 
' Oaxi«kli»»' 4 >toxm. 

XKsrxrciK’cr'X'ZOJer «jv iEBr^K<7irR.z<iA:X. IS «r<3xis«astzua <JSaLttt^ 'AS.£<^|«ixk«l ^u.b-OAnt^x'je^ <x«.t. 

V'»cs1h«ai'0«.J dTollcite^^ Sm^itytMtueary, n-t 0. 4S. XX- OSo^btiOn : X»ol 3 ri>li«M»« Oo*»- 

znu'C^I&oz* |ME<>txuc*iH cuxd ^l>l>li<wt^‘fton- 

‘ X*HOV<M>Xt,AZ*X»C> JSOO*.*BTr*‘ir «»»• .OZSBSAT X5 WT^TA.'**!, ait* T. -A- »«w»4l : 


Xaaco'aarvx’xoas' ov SSjNMazxtrjBSixui AJKzs^sxxJPsscTxx.oaKKs.X'Bs eU: 

Or **» iwo».'<ot>, OXxi.n^ow>« At; 7 - 80 . X>k*- XX. K, HXexTitit* : 

X»«JBap«rcrr« <>*■ aXwxfAJuei <3Mo«*tilm~XB»*ifc OoAAt* f 


__ <3Mo«tilm-- 

^OoU&fs^a J 1 W» A'‘«sAJ*tito - nx»on - TTyx*®), 


At; 7-80- 


A**ct*ion> <Ati A.*Tm.«t>roi**5 
O. l.tol»l«y z XCl.«otir4o 


DNTon'X'zv ^.Asra* CSoas'Z* IjwenmrxTxrxOiN oi»' XCwtoxxxaaaw jv>rx> Ski j»»xix-t-T> «»».« 

<BXi<l^kI«i8'l>x*o'UM^i. Ss:*AKoli> <At; OI««^irAlta,n<l Sdemt-itio ATid XVvoltxi.ioAl Ync»t.it-tx- 
Jkf idl€ailcif*T»i^*i«srtx>, At; 7.30. 

QiTAacsnrr XXxorosktot^ioaz- Oi-vrn, nfc 7.30. 

TAX-K'vnsiOK WooxKrrv CAt* <:3lia.t>>, Ati «. X»rof. 01»o«lx4-**«» ; ’Txxnin.fc 

X«*orlt« ; Xiow tliAy- And wliat; t*>»«y Ixa-v-« t*o ««-y- l.*e>»otnr« i>i^c<»d«d l>y 

A d.Amon»t;ra.tvic»n of Tr^lox-iAion t>y 'Wxi'oIaas*. 

Xt>OYA.c. S«>0HffK"sr o»r JM lEnxoxKA C<->**'t.tir>iJOi*l.iC5s Soc5t;ion>, At: «.3C». O. X»’s*i*lcln« 

i X’lie i*Ai«rtxl Sttouldiox*. 


cmd ot^lsAT-n : X>if*<.ms«ilon on ’ 


3'', T>icc;km:»jh:h. &. 


CS ItsM^OAv- XJni’S'Oi-AlfcyX 


.&x*.okaiwx«9x-«' Soc'ubjty <in Olionxicaal X^ofcixr-A TniAAtn-o, 

At; 8.80. X><>it»A.fc4r«. 

OKc>T-cx«xc;A.n SooiTjararv oir X>o»ri-»o24-. At; fi.80. 

1 grwTrx x - u m oisr or XSx-moanstx^rJAi- Kkoxkkkks <WixreilcMMt ScH5t.lon>. At; O. XX. X3 . 

* XXAX'fiAld Aud <3t. IX- JWfnn*-o : .A.t;3b«r».ii.Afcion of 'W'avaa ov«»x- HTownM 

CSStVAot: oJf tyownA, inolndin^? XXutIdin|,^M, 'JTnnod .A.«!r-iAln. «t>o., on ’WAV<?r 
tXatnxiifnsXi • 

'WoakXJBK'M iKKOXMrsucKixco Socjxktv <At> X33 I^looAdill^O. At; O.XS. T*~ K. Xtyozoft- : 

JUTodAi'n St;:«Am I*lAntA. 

1 KWX-i-roTioK oi^ CXx-vix* KMOiKKacAA <St.ndAnXa* M ♦‘o4;inK'>, At, «.BO- «J. W. Xf, 

OAzdn«r* r Tins YXs^ho-waI And St.»**»ngrt;l»oi»tng' of XXAilwAy XX3rtd«*»A. 
iKsrtrx.'r-xrt'xoav or XlRAnriKo akx* V'e^rn t-A^nvo :Eagox >* asca a C Afc c^s-jct^on KaII, 

'VfestmintttvAZ'X, At, 7. S. XXoplclnM r OonAtAnt, I*]rciiAAm*A Tli€*m&Ml StozAj^^- 

iKATTITimB oir lM«nrAl-A <l^WAnHAA f^O*tSLl S«C?t,ion> <At. TllOmAA* SWAnA4-A>» 

At. 7- — It- 8f . I>oid#<o ; Xli-fVAot>oiri«>A. 

XQoK*rK > IB^aa'x OoAsrr - l»i«Ti»*c?-rxow or JCxxoxt^tcwBXxi^ ako SHii»»t;T f-x>iex«M 
COarAdoAtA S«Ktst4[c»n> ^At; »oll>«o IlAlt, IWowo’AAfclA-nrxrsn-TynoI, At. 7-Xt>- — 
XI. -A— JU'o-rtiAvn i^Kood WAtoi* HAAtoi'A- 
latsrm'iT'rrow oa^'^tJl.x.rr'OKomx-*: ICmc^iskawkm tlXa^rliy Q*-A<luAfci*»«’ Xlrnnoftl 

<.|oint.|y ■wit.li lX<«rl>y Socji«t.y of l£nifin«9Ai’H> (At, TAoliniofit OoIlo>x«>*, I>ei*l>y>, 
At 7,30.— *~«r- XX. IliolcAiiAon s Tins* XXnAt; Ti-oAt;jm«nti And 8f «t*l»AntcsAl 
X^roi»orfcl€*« of Alloy Stw*>l«. 

I-.8XCK«T8« XaXV'BKAXC.V' AXTO X**IX*-C.»SM >»*IXI<’AI- SoO* AX' V <C3l»**ml AtXy l=l«f«3tilOM> <At; 

JUrnMAixm^ At S, S. U- IXrwfcloy j I>Alr“y OlimniAtir’y- 

SXotfxKn'v o*;^ I*iTW.ic' ak Ai.-irsnrs awo oa*Kxsr« A.M Av.v-'ric.'At, OHasMiA-rH <At 

OlxomicsAl .SooiAtyy* At «- A- Soott T>o«id : Tl»«s >«AtnKAl Ocscstxnr*?nc3« of* 

HotHo A-oid in InmitA- «l. JBSvAnA And A- O. •Ion«»A : CJt iom ioAl T«3»«t» Tor 

lIimnIcs'nnoAA. O. A. AjdAHiA Aud J. It, I«iricrliollA t Tlaw AnAlyAi» of 

XXi3C tvnircsA csontAix rt n g A.cs«fcon« ISfcliyl Al<5ol«ol And lwo-x>r'OTpyl Alooliol- 

-T- It- XffldiollA i Tli« Sj>«x*ltlo CXmvSt-ioA An<X Immemton Itg fmototn tf^tA f 

XteAdinK^ Hilnte Hiactm^A of A-cn^tonM And 'WAtor. Jl. .T. A. WijA ; Tli« 

"W'ijA Mothod AM tlxA StAndAvd fOT lodino A l>Aori->t.fon. 

Xto'S'AT, Sooinmr^-CMP* AxtxAj At S- Sir SSuAtAco T«sT».nyMon d ’ISynoo'az-t s X'n«»l 

for Sliix>A 

Iwrjsrrrx'-x'I'OK €>»• BX«Kin Amc:;Ai. X0«i»»tKKJ»:n.« <I..irori>ool XlzAndi> (J^ointly wltla 

X-ilVAri»ool JBSm^nsiorln^ So<5i«ty>. W. A. XIortton r tVnijKlainfx IlArliinory. 

IwraamrcmoK or aXKxrwAJrsiioAi, XCKomKRAA <VorlcMlair« HrAnoH> <At Mli«illrld>. 

ITof. IP- <j- 1 j«a 7 OliAlrmAn’A Addr«A*«. 

XtoiTAX- IM roxtx>isoc>x>'xoAx- Sooier v cmoloid«^A] S*5c;tioxt>. 


^'JTZrjiST^^ IXfea 'KMAiBA a;. 

®t,o-rAt- Sooxarrv', A t *<: .80. — X^rof. A- X5- XXoycott, O. X>i-v«r, S- Hordy, And 




Mf. Tn.m«-r z Tlao InlaeritAnoo of SiniAtT-Ality in 
Xt. IX. IXo.m« z A Sy«t«n» of X^inn ’* ’Vc»»A«d« AAAOolAtAd ‘'■witli ttaA 

lL*ymx>libAtic-sm $n tla« Ood Jlk/or'»-/i.w»>. IC- Hindi*’* z X^ort^larr OtmorvA- 

tioxm on 01*ino»*3t JKAlA-A.:sAr. — -F^j^r-rr x** /»« «'<snd <«. ti€tu tyniff It- I*ond<*r : 

- - — - „ — I»rof. A- V- XXitl, OrAOA 

Ti-^ ttiA IlitfuAion of I..AOtio 

ttirou^lx XXuAOlA. XU- XI. HoAt 7 Id, XruruAAWA And JT. XX- Xtidont t 

TliA ItAsnirAtory t ^no tiAixt of fcliA XCtcoisma XXsHaxtsollMni of XCTComlHO. ■J'^rof- 

A.. "V- Hiil And HA-rtouko ? Ttw* XSn*»rfcy liixomtod l>y An XAolAta^d XXnMolo 

duarinis tli« X*Arroir*nAtMS«» of Worlc. Trof- A.. V- Hd] 7 Tito t>i«\x»ion of 

AtOxyinan And I..AOt4o Aoid ttiron^flk TiMAnoA. X^AjrtA I., II., HI., nnd TV- 

I>r- I>. fdAilin 7 OytocslixMmnA and ItAAjxirAtor^ ICnaiyniiAa. — X’'. It. Xlillor 
And 2!X. It- lAujztkton : IXyoa^rAinH yinldrd l>y IPAradio StimnlAtican of tli« 

OcnrAttoIlAr T^Tnctrl- f>- Bnrk : Tlk«» iS'rA*? XCnnrtCy' of Olyc^Oixrn-XjAOtio Aoirl 

ISroAtsdown in HXnfMslA -XV C5- Smltlt z Tliw UitrA-'Violot A-ltnorfation 

Spooi^rA of OmrfcAtn- A^rom Ati r Amino* Aoida a^nd of tltr Srruxn I*r«>toinA- 

iMjs'KiJxxAx- Oox.i-JK<3nia Okjbkxoai- iSocxarrr, At & I>r- IC. Id. Itid*«Al 7 OlaAinioAl 

Akotlmtlon. “*»' 

RxrsTAX^ ImrrfrxnriOTSt or OnatArr |3*xrjrA,T»«, At 8.18. Sir XtioliArd X^aaret;. HArt. : 

XXtnnAU Sf>«»AOli aa a BXotXidd of SlaeXMmaAion I»y Cleartsim CI->* 

XxvafX’i’c^iiOMr or XCx-aBcrmK'aau XCHroxKKieMK, at O, A- XB. IVtator, X*. <X. T.M!id«s««r, 

A«d I>r- A. Xtoac^n r TlSv C.~:ontmnauaiy X«cmd«wl Sul>mandne T«»I«>ffprAi>li 
'Oaoves. 

teKicupavr or Okx^kiga*, Iisir*>i7«nr*fcy CZXriatOl S<t<rtion> C Jointly witXt X^nol 
.« ^ yi J3»-i«tOl>, At 7.«0’v— I>r. ID, W. Smf^ And H* XX- 


XXmltAniwm of Clofrowion*- 


J 9 ksetion> j£»t 1^04 voadHtyi „ 

siderra 7 It«ifi~AOtdiitX«c»t in Indnatry. 

OxxnaHKXOju, Ss>ff*;-rv, At 8- IT. It, XCrana 7 Tlie 

*. 3g. yAJr-Ji.Ai- amd W- II. Srobt : »roi»rrbiost of CUonJu^ted CUompmandA. 

Xf^urt VI* Tim JI>il>mm!snAti<m Pmduota of Oyrlir- XXntawlmnoA Si. V. 

Xball AOsX d, IK* l^(Ai»aO|SMit •: Tim StomoiAouciArlam of T>l«nIfd*o3cid«A And 

-90^, Vox., XS9J. 

VaF>fc--,v7 


XtalAtaid SubatAnoeA- X*Art IV. 3 >S* and Tri 


triAnlplxld.A G. W. Bonuatt And CX* IX. IVlllia t Ttxo 0ts*notnm of Ov^ksuiIc 

XXolaonlaz' OomjpoumlA. 

XtoiTAx. Sooxararr or XXAmoxiaA <Troiifoad lliwaaMea Sootion)* At 8 . 18 - X>r. 

JHL. H. Scsott And Hr- H. Ja. X>Ay i CTlIniOAl and XtetXxoloiiclcai ‘ - 

in TypX^oi^ and AI).i*>d TXiaaamiH. 

Xnsm'B'XTvxxsK or IM nosr akxoa*:. !BSaoikib«»j« <XjAAda ]XraLnoli)i. 

IwA'rx'TxmoK or MACTKAmcrAT, JEKoxnmBKM <OIa«|kow Bimncld C Jointly wltli 

XnatStiito of ItritiMts Ponndaymt^n Soottials XaTrAnoliy <At dlaaa^wy.— ^IXia- 

cnaaion On Strnl OnatiniX**' 


^c3a 1 OoqrralAtTon 


P/e/HA ir, IXAOAMrmim 7* 


r or IX AOioiK A fOtoiosy SAOtton>, At I0.^8|t> 
-Tnnlclna, T. IS. Hayton, Aud SS. II. HAria r iXtsMmaaLion ^ 


. A-K- d- I". 

^ j on IXontn^^ttiA. 

laeremrimon or VTa'taa KKoxnamstA <At €^3hooi€»fjfltsMxl SooiatyX-At 10.80 a-mt. — 
jr. JSowmAn 7 Ttm Oonanmntion And 'Wamto of ’WAtor.-- — XC- jr. Itimnekar . 
Hcigcal Oonaid oration A i*olatinK to tlsa -A.d mln l«twtton of Knatinoax-in^;. 

Oontraota. Jk.. XV. IXurtt t Tli« SandOalda.*^ — 'W. T- HAlorow,. O- EL Hroolc. 

and It- PreAton 7 Tlia CJorroAtv'o -A-ttaolc. of IXom-land Vfator on 'Oonorot-«^ 

Itovax* -AsmcoKOMioar. Sociarr’sr, at X.80. Ocxmlsyalcsad HiAonAAlon r*i, 

-A-tmoMpborlc Ionisation. Oliainnan, Hr. d. O. Slins>son. IMaonAaiou I 0 
l>o cyan ad by l»rof- d- IXolan, and oontinuad by Hr. J. S* OnronA, I»r<>t. 


"Watson. 


Tyndall, and It. IS. 

^ enm 

Tbs application 


msrmjnoa or 'XlnoiKismsxKr* Xxmmrrrion Cat XtoyAl Soolctty of jit.rta>, T*.t. 

of SSlcAstro-doposit — " ' 


Parts : 


»ty < 

;il^d 

S. 90. iif^rof. 


P. w. 


O. H. 

Kn^i n Aor i nfjp. 

X?^i:rE,<-moo*«::?ai, Sooimrir Cat Hnlv^srsity Ooll^tSfsy, at 
TlaouiAA 7 "Woalc It In Oenfcral 4tAia. 

HnxrxAK P«m»xoxjO*»i<-'ax- Sooxarr-r <,d>:sttkatioA Sootiony <At XX«dMbrd lUoU.-*'** 

fbr "WomA*:^ at 8.80. J. X-IttlalobnA t Tlio A.ppr*to.iati«sn of ira<3tMr*’*A. 

S**oxKrrTr or dKAMioax. Ibsoxtato-v Ci-*ir«rpool Saotiony Cat HlAVirpool ir»n- 

•vnraltyy, at tt. Prcjf. XI. P. jiSimiAtr’ontff 7 Hnrtor IX»*nortal Xjj^tvn't*. 

ISToarM * Pacrr Ooasr iKArim-mM^ **r PnoiKAxasm ax<x> Sn:»'n<^Tz.nF'. 

Cat AXlnina Xnstttnta, XXo w*3AAtlo-nx*on-Ty»«>, at 8.80. XC. : 

OonibnAtioxk azxd its Hifllcikl tl«iA in iWlArlno Oft Kn^sin^^s. 

I»r*r»mrx7nojsr *»r M Aotiamcjax- Pn*»xxoBms Cl»*for«nal JMr<»«»tlita>. at 7. 

Itorax. X-*K*vrc>o*tAmx*7 S^wriArr «*r Oarar Hm-raxK Ci'*^i< 2 '*^***Al — 

Informal lkX««AtinK>, at 7. H. ItairAtow : Itx'omoil TraxxAfrr. 

JlcrmoR. Xisfsrpxw'rxoK or Pmcixk akka. at 7.80.- — I,*t-.-C7ol. .T. T. €J. 

Xlra bastion 7 Tbw Pntn«**s of Ooal in x*alatiox> to Indnstiy CPx^'Atcl«*i4i i«i 
.Add rrsay. 

dAox-ooxs-ra* .A.ASooxa'rx<na Cat HnirrrAit.y OoI1oa^^>. at 7-30. 

Sooxarr or <J^kas«»oai- 1 v CIn anobrAtor S*«<*.tiony C J*'-***'*'^ 'I'li h 

lnAtitnti«>n of tbr Italilr^r IxxdtxAtxry Man«*b**»t**r Src*txon> <«! 

arapbioal Hall, llXancibrst.*-x-y. I>r. jVri«*r’ 7 <.^oll<*id-Ol»«mioal Oltmit-f-'* jit 

Itnbbrr and ofcbrr Iin»at*ix'at>*»d f >r 3 fn*-»* C5<*i«p*jnindA. 

S<a7X®rrv *pr OKJb.M ro A<. J J!»i>xt A mr C^^axtli W’alow Srctiony Cat Tb»>*»i.*-i.‘- I’-ilt', 

SwanATMExX X-^rof. O. .lacrisA 7 Pollittion of Itivci'A. 

Ostronr* Un-x-mcAxrr Jxr»rx#>A Mi'ikcnx'xm' Ox-nn- Mir P. Parxinliax’ *■-;«? >1 . 

Tbr HA¥^'’»»y Tx>srom t*»nary Pllm. 

S'-.! y*f7^Z>*4 l^nxYKMmcR m. 

Xt«»vajL, IxsA'rx'i'x.T'rxo** or <-l»»»a.'r Hnz I'.vxn, at 3. - 
lA’ttxvam P»»irifc**r asxd Ibibllc Cl>>> 

IIXxKK»*<i 1 n-wmwrK or M<*«m.A7«x> Cat Olas^eow). 


W. Hayes : 'I'Im- f; 


ycrxtxxd p, i>rct*c*«x»a«. i. 

Hoxmxwan IMLnsmM C**''>*'^*at XlillX at 3-30- — XX- A. X*billii>A : Hiol 
8fO*V/>jX V, X>K«'mxKKK 8. 

I-Trx V mai-rv 0«n.s.«7OA, at S. 1 8.— — T‘*»-of. W, P- <Hl>bA 7 Cbomlcal IChk*^***"" 
Xsrrlki cation and lt««A«^rob in Orcsat XlrStalxi. 

PA.A-r >Vn'c4X*B*s.Tv 1 xKA-rxTPXTTrrr or Aonn -n t.Trxmr Cf 'Ika-lmsfordy, at 7. — -1 cj.tii 
Oax* Oxxkadian JIXrtbodA of Pax'xnin*? I'ta adof.»t<Al xn tbia < 'oniit t > ^ 
Adx'antnip’* "? 

V, HAxTSUMnccrt 4- 

Xtov-ai. WATtrira wtxr InAmrxr'rA, at 0.3i*. H. O. Adams: Tb**- 1 >»i«jiim« 

Ibxsnmants and J.iO w-,I-,y in (5 Areas and tbo Prsx'snttox* of lXan»i> << 
I->ac;tux'e>. 

IVliPJO-V liWHd V, i>»7«.tAaM*»m *- 

XtovAi^ I>f»m*rmr»c or Pi:j»*x..xo HSfeax-m, at -x. — Hr- It, Poi't^-^st-n*- l 
Xtbetmiatism in xolatton to Indnstry. , . 

ICxjKci’A Ooi.x-.jijc* A, at 8.30. Prof. It. It. datoM : Tlx« 'l*M*rbt«wlx*rAs ot I ndio 

to Pnra Somnem : Tbr rtolatlcm of, IXotax^y t** tba tlmin, 

Ootton Xnd UAtri**s. 

ITkx VAJA« x-rr Ocn.x.xec*A, at 8.80. Prof. A. XS, XBiobaxdson r Tl**' ll*>ii:-iii; 

HoolcA. 

PJef Z>A P, l>#tc5w:jMn»»ea 7, 

XCx<«c»*A Oox.x,xsc*j6t, at A 80, — Sblnry Smitb 7 . Ilaby Ionian Am « lets 
,SA7’C/m>A V. T>a«ne«tnjA»fe 8. 

HoxtaxALAvr Hosaok CPorost Hilly, at 8.80. It — AttJKsn i 1.10* and 'l iMdin 

in tba Span lab XtietjA. 

«£«>«« PSrv^XCMKSKl ^ 8 * XGpXrVtMFX*. 

TorTmanav a*»n PnxnAV* AAxn 7. 

^Ixorrxrx'trrKcnv Or ■On'Ws^AtOAb :iB-j!«4>xx»vBa««i9i ^iat- 'dl**!><iSc»*«SAjjL fik>ot«diy3^ 

77aiars«l«i/. J>«w. UK At XO.KO*-^ ?»- T,^ > O,- . ai<M^«;wrtegIl . P* 

Hxryimr of Tlmlmr. — JK T- XK^inly Jr . .• , 1 , w'. 

Xfc^.80, — JF. A. XtAbroIlx . #»m anSr BfWJwSf* iaryrX«W^~ i't-.d. 

■Hinoblay : Hryincr by Prosam^. , c- w ItiU v : 

dwo. 7, A* xo.ao jr, XftortJCAn t .WotAry H**yw»- — ' • 

V'*^u>»>r3rl>>». _ 

- ^iPiPodn^tA- — 


itiK 


'aouunx Hryincf' 

At «.:SO. Hjt. 0. d- HArbw 5- Tim Hj!,. 

H. jr. dwon 7 Tba XXvytxw «Ef. A|» 4 i^dfttnn 

Soma Xlryinif Prablamn. In TfOiai f oii n Aflf^eHaw ' 
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OrTTieiaBt:' 

Y .jH ^HIS treport/ ** OettsuB lodf VSJ^c>o<3ttatjy^^ 

-JL OoxtauB of ’^anodLuot^oxi. of IIotn«-gpfow» 
fcitcxr, 1034:,*’ t-ociMMnLt^Iy fey ffeo EV^ireafiicy Ooiia^ 

xniasioxa.*^ ijs a-n. intoiros'bln^ prodLuofsioxi, Bixtoev 
ireooircXa, profe«tfely fox- -tfeo :BT*ed> tdimo^ * 61 x 0 appjroxixna.'te 
a.xod.s, 4 Btia.cl ooxxditiiozics of f>lio woo<Xei of €^hro«ttv 

3Sxlt>a.in. Ixi. !H!xi.^ia]AciL ckrtcf moat; of tifeo dsbt>au 

woira oollootod fey pufelio^splirit;o<X. intHyicluctls^ . 

soloobed fox- ffeoixr Icnowladl^o of pctrt>io'ula.i* ^Xia'fcxdo't/ei. 
IxiL Soot;l«txxcl tjfeo vfcrork: WAfii cioxrxo fey t>liu© E'ox’astiry 
Ooxxxmisaionoxrs* x-ogulax looa^l ooxrxrospoi3.<f43X3Lt>s ** 

<t;fec!> toxrm. a.pp»o«LJ[re ofesotir^), ctxxd fey t>feo tvoofextioarl 
8 t>a.fF. 'X'feo sixc-irxofe Oxrdo«tn.oa xxxaup Aveta u«ie»c3L;, and 
t;feo stoxroa^o of all woods e» 3 cooe»dixi.^ 2 aox-os ixx os^tont;* 
was max-ltod oxx t/feo maps. OClxoso xxxaps W'oxro ffeoxi 
soxxt to -fcfeo iixdividuLal px-opr'iotox's ooxnooxTiod, wfeo 
wax -<3 asfeod to ixxdioato oxx tfeo map tfeo typo and' 
ag€»-olasse>s of tfeoir woods. Tfeo oonsns w^as ooxn- 
monood in tfeo autumn of 1921, feut w^as not oom~ 
plotod until tfeo and of 1920. 'T'feo yoax- 1924 feas 
feoon adoptod as tlio date of tlxe oensus, as most of 
tfee wox-lc was carried out in tfeat year, and adjust > 
ments feave feeexx made from tfee statistics collected 
in otfeer yeai-s. 

Wfeilst tills census cannot fee ooxnpared for 
accuracy witli tliose made fey a feiglily trained and 
sJkilled staOT, as, for example, tfee oensus recently 
xxndertaken for tlxe forests of Sweden, it Ixas for 
pirosent purposes a very distinct value, sinxxe it 
enafeles us to know-, if only i^ug^lxly fe,nd appxroxi- 
mately, tlxe types of tlxe various woods in existence 
in Ox-eat Britain, and tlxe profeafele amount of 
xnatexdal of vaxdous claases tlxey contain. 

IF'or tlxe • purposes of olassidcation, tlxe 'woods 
were divided into tw^o main i^xoups, * Boonomic ^ 
and TJneconoxxxio,’ w'i'tlx a tlxird gxroup under 
w'lxiolx optioxxal ixiformatdon mi^ixt fee fumisfeed on.^ 
tlxe sufejeot of tlxe decree of stocking of tlxe indi- 
vidual w'oods. Economic w'oods ax*e delBined as 
areas maintained primarily for tixxxfeer production ; 
xmeoonomxc woods are ** tlxose areas wlxiolx are not 
maintained for tixnfeer produotxoxx, feut prixnarily 
serve soxne otixer purpose. Tliese 'were most 
unfortunate defixxitxons to adopt, as it at onoc 
exxsured tlxe olassifxoation as * uneconomic * of 
every acre of woodland wlxiofe tlxe assesscsr oouid 
not reg^ard as a commercial pxropomticm. "STet 
tfeere are many woods in Oreat Britaan 'wfelclx, 
aJttlxon^lx -tlxeir pxxjpoee may feave feeen periniacily 
sport, sfeelter, or amenity, prodnoe materials wlxicfe 

*■ TPtmametacv ComnoiiCwiaii*. XtexwMr^ on Ocnuraa 
OesuvuB of ErodiuoUon of Bonm-orowa 1 
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t>lkxet loofii;! 3pci;ptiul)£»4^icxri. ^cmuCi 
Ixdi&ti 80 ^iisic»<S £oj:' oeixt^uirie^. A^i £>x'oeiozi;‘& iSieLy axud 

wit^ix olxci^Ei^^xx^ ooxldxt4oxiiSi» xt> i8 da^x^^eriroxiLei 't/c* Istlstol 
cfcxiL^r fiiisretft .of 'woocll«J3.d ‘ ui.ix.ooozi.oxxxio . * O-ix-fc of 

t>lxo 3,000*000 etoiroa of i^iroodcs ixx 3Bxft>a»ixi. 

t^lxeara aaro voxry fow to 'vsrii.ioliL Ukio -fecsat^ixi. 

woxjJtd aojgjly foar -v-or-y of1>ojnL t»lxo ^aliao of a tvraoti 

of -woocfllBbXid is xxo-fc ]t>*‘im«biril; 5 r ooxxxxootoci -wxtvJtx it-s 

i>lirrki>ei]r>f>z‘odxic5izi.^ oapaoity" a faot fixlly aoc5oi>toci 

lyy t>l]io oaCjE>ox*ioxxood x^x-ofossiorral fox-ostor. Tlxis 
suLi>cH^isioxx itiflixonoos to a xoarJcod dogroo tlxo 
iixotliods xtjxon tlxo irosults of tbe oorisos aaro 

talxialatod . XJii.dojr ooonomic ox* p^otori.tially' jir-o- 

dixoti-vo Twro haves ooxiifox-s, 0*71,34t0 acaros ; xxiixcod 

ooiiLifox*s axxd hLax-d woods, 301 ,000 aexos ; Ixaxd- 
wroods, 4t43,34^0 ac5xe«s ; or a total of 1,410,3*70 acros. 
O-ivoxx sejxaratol^ xoxder tho samo j^roixip are> ooixx>i<5^ 
axxd oojpx>ioo-writ]K-staritdards, ^533,0*70 aores ; sorixh 
(j>oor oop>]pioo aroas axxd so forth), 330,7CK> acre« ; 
and foiled axxd/or devastated, 4T8,fOO acres. XJrider 
inxecoxxonxic, the am. entity' w^oods, shelter holts, etc., 
amouxxt to 204,i200 acres. 

USTearly half the area of hardw-oods coxxsists of 
oah vroods. It may he agreed that a coxisiderahle 
X>ortioxi. of this area is xxot txxxder the host forest 
xnauxxagexxxejpLt, axid that ipxesen.t>day fellings are 
xnahing heavy ixxroads iirto the old growi.xi.g stoch. 
In the interests of the conntry, it is to he hox><cd 
that the major jxortion of this area vrill he maih- 
tained nnder oalc and other snitahle valnahle 
hardw^oods, and that they may not he rejxlaced hy 
the ooxnfear. The oexxsus shows that the large area 
of S23,070 acres consists of cojpixice and coi>i>ice- 
xvith^standards. IWlnoh of this is in i>oor condition, 
hnt there ajpjpears to he little donht that the intro- 
dnetion of a good systexn of xnanagement w^onld 
resnlt in a ccxxxsiderahle prox>oxtion of this area 
heooxxxing a payixxg ^proposition . xnore serlons 

is the dxsolosmre that no less an area than 308,300 
consists of semh and felled or devastated 
This large area inclndes considerable tracts 
felled dnxring the "W^ar. It wonld appear a some- 
what .grave rejection on the foxrest policy of Oreat 
Sritain that a more energetic efiPoxrt shonld not 
"have heen xxxade to replant a larger portion. l<*or, 
in the case of the felled areas, the valnahle hxixnns 
layer huilt np throngh the years the forxner crojx 
st€»od on the gx^ij^^nd is heooxxilxig dissipated and the 
soil therehy impovexrished. 

The censixs ^wdll have fnlfllled a va^lnahle , object 
^ Jtt l€»ads to a aeslJsation of the fact that a tme 
forest policy for Oreat Britain shonld inolnde steps 
to safeguard 'and ihfiprpve all the woodland areas 
ajn# forest^ ,SO^^ of f^e’Oonntry. 
iSto- Voxi;. 1 J 223 
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MCary Xioclryer and "W^inrfred X^OMsIcyer, ; Wxth 

the assistance of I*rof. H. I>ihgle, and eontri- 
hntions hy I>r- Oharles K. S8t. dohn^ I*rof . Megh 
I^3'ad jSaha, 3ir l^Qapier Shaw, Trof* H- itnsselJ, 
the !Rev. d- Orifhth, iSir Xtichard Oregory, and 
Trof. A. JPV>wler. I*P* 3cii *-h 474 -4- 17 plates. 
(I.*ondon : IMacmillan and Oo., I.*td-* 11^38.) 

18«. net. 

T HI3 hoolc is essentially for those who hnow and 
use ISfaTTraK and h'nowixxg it wish to xxnd<*r- 

stand the xxxan who hroxight it ixxto heing as a 

child of cj^xxito uxxxxsxxal vigoxxr and distinotioxi - - 
giving to it, almost from its hirth, the indhridixality 
and strength of character w-hioh have Ici^pg madt- 
it everywhere the recognised organ of scientific 
oplnioxi. : the of science. The achievement 

xvas His great contirihvition to scientiJPiro a<flvaric*e>, 
of far greater value, I vexxtxxre to say, heca «.«<•> f>f 
the effect it has had in j^romoting the appreciation 
of scientific endeavoxir, thaxx Ixis w'orlc. as aix iii- 

qtuirer w'hich w^as largely that of a seer, in advance 

of his time, ncsedirig interpretations that only 
later additions to knowledge wrero to mahe j>ok- 
sihle. Still, the spirit of discovery xvas at the 
root of his heing : froxn it he derived his for<'e 
and it gave to him his success. Wise xneit like* 
JEluxcrley, seeixxg this in Ixim, hecame his willing 
slaves. 

The estahlishxxient of IN^A-Tumc, now fifty- nine 
years old, w'as a literary, not a scientific feat, yet 
one needing for its succsess a rax*e coxnhixiation of 

qualities ^not xnerely literary hut also editorial 

ability, breadth and intensity of soientxhc outlook 
and social qualities of an unxxsual fox^e and raixge. 
The Jourxxal W'as not a hxxancial success until after 
thirty years. To have kept the enterprise alive, 
dxxring so long a period^ w'as an astouxxding exci*eise 
of determination, diploxnaoy axxd sIkIII. I.»ockyer 
W'as never an easy xnan to get on with. At times 
Impetuous, often intolerant, always im^>atieiit 
beyond xxxeasure and most asseirtive, froxxx an early 
date he held scientific workers generally at his 
behest. His w^hole-hearted uxxselfijsh devotion to 
his enterprise, his high aixns, the importance to «» 

of its success, the difheulty of thfS^ vrork wore so 

clearly reoogxxieed that w'e all raUk^ his standara. 
There was a feeihtg that t^e had to be. 

is a power toN-d^iy hec»ti**e_ «>f tb<^ sure 
foux^ations he laid i njpem tlads hto succcs^o^*- 
loxig his assistant and nakpst 

hc'on a 
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t/o buildl ItxDomu^Lkyi wnd j^txcIlciKlljr. -4^ xiareeii 4Jbt« aie^cls 
of cbll" »£5]^fcC»orl» 0(f »oi«(xrtliio SbO-biVffc^r 

wi'tllbO'Wk #oa^ o«r Jlau^v^nax*. fsAci 1 >oox3l 

in Jsnr. «kn«J^ Osrc^oi^. Xm 

laoooojeHSion ' ««K»me'e » X f«i;^exx]L%>le»» ±xm. sL&Xacxt^ plx& 
4^u«»s^ioiiL» feiy* Ibfko 

In ooro^^acion, I mici.3r dix^ooti fifct>i:^xif>ioxx iio t;jbe 

following in Tiio XCajrliox* JLrifo &nd 

of Wcbltor laC- 

** CJojaeidojT 'fc-iio maJkrixi^ of et x^ox^iodioa.1 r is 

■fcHo ciiflfe'^r€Knoef i>etr“we»nn cb fsrlrJy ^ood oxxo £i.zxd s. 
roa-lly^ oxue ? It> i« onl 3 r fho difforonoo of 

poi'sons.Iitiios Cbnd idoss jgo iTi.t>o -fclxom- 'X?iiis 

is so simj^lo t>iiL«bt> iis sounds silly t>o st^ctfo it>- Stxf 
tlisr-o is n.o sooirof s«l>ou't> imcblcin.;^ Sh ^ros/f Tn«b|^s*s&ixi.o. 
'V'ou mus1> ifciBbVo, of ooujrso, sl ^ood ox'«bft;sms/Ti. «bt> 
fclxs iioabd of if, cb xns.xx of odifox*is,l slclll, of ^ood 
judg:omoxif, of somo couxrai>^o cbTi-d of olicbirs.ofoiT i>uti 
ifcHciso s-iro S.11 oommon cj^usrlif ios sbrud wiflx sJLl flioso 
VO lb will ma.fe:s i>ut> &, fs.irfy ^ood ms>^s, 2 in.o. Tlio 
sfnH fo mslco aeb ^irosbf ;ponodio£i,l of is yof ls.olcirk^ cbzxd 

tHis sfuff is cb jpsrodi^fblify of ldoa,s suolx as no ono 

maxi, lias or oan fiavo. Xdoas muLsf groAv aliovif if 
wifli t>lxo voxry luacixriairoo of nafixro, must> oomo 
t>o itr from ovory cjixarfor. If nxusf iiavo on^ou^li 
waafo mafesrial fo xnals:o all flio oflioi* periodioals 
lioffer fHaxx fhoy are now-. Tlx is re< 3 txxires more 
t>liaxa fHo aoc| ixalnfanoe and ^oodavill and casual 
Mii|?| 3 fesfions of forfile men ; , to r» cto^res, 

f/i^, i45l^T»4iifi.€S€x44rC»^ < 0 ^ tH^irr j^srsonceZi^l^^ss €t ** 

(rny Ifalics), 


If is l>ooauseX.«oolcyer was^re>e]rninenfly successful 
ill securing?: * fHe idenfijBeafion of fixe ^.xersonallfies * 
of scionflHc w or leers and of advanced soienfi£LC 
f>>>iTxion of fixe day vriflx lx is journal, ftxaf ixe xnade 
xvlxaf if is and flxaf Ixis successor is 
siicces Infill* X^ai^e necessarily fei^paed modesfy in 
appraising fixe qualifies needed in an edifor and 
wot- fHese far foo lo-w. JSdifors xnusf l>e ]peculiar 
I»eople fo succeed 1 far more flxan lo^ood craffsxn^tx. 
TsT ^’x.'uaxi Ixas Ixeen a snooesSj* Ixeoause I-#ooleyer wove 
for if a ma^io carpef upon w'Hiclx soienfifi.o w^orlcers 
ill all sulxjeofs could l>e affraefed fo sif : fo pre- 
serve flxxs in effeefive oondiflon can never Ixe an 
easy fasle. 

The sfory of X^ocleyer’s life and worle is fold in 
the hoolc in a ^^nexral Ixio^raphy covering pa^es, 

lA-riffen l>y I^of. 3EI. X>in£^le, upon maferial 00 m- 
pi led Ixy Bfiss X^oclcyer and X^ady I-iocleyer -wif lx 
renaarhalxle oonexpiefeneas. tTixen follow^ ohapfers “l>y 
A^arious wrifers approoxafive of fixe several seefions 
of his s^enfwd^o .and special worlf. 3BVom fixe 
general e vuir^^ xxxafexrial in 

11 s career — r4n ^ fsef ; if \ Is. fo fraoe alnxosf 

daily oc^npafipan^, ■■-; ' lifljfelijhofi^glfa , in a’ 

ixieasure, fhe Spooounf Is TSf lx<mr la^lr i*xy -i-r* 

aoet^fe, liazi x 


if is fhe wc^hi of a wrifer . who has nof Icnown his, 
suhjeof sufficienfly closely and af fhe eafi^r oxrifical 
period of his apflvify fo painf a really infimafe 
piefure. If is, in facf, as are so many poxfraifs-^ — - 
fechnically ^ood yef nof qxxife fhe xnan himself. 
Ab fimes, fhe sfory is a 1 if fie esca^^erafed, if .nof 
misleading, af leasf fo one who, lilce myself, lived 
f ixroixgh fhe period under nofice and wras a close 
folloAver of all f haf happened , even somef imes 
-hehind fhe scenes. I^rolxahly I.#oclcyer is hesf 
summed xxp in some of fhe do^^erel ourrenf in ' 
early days r such as 

There was a yoxxn^ asfroxxomer called X^oefeyer, 

\Vho each year grew- coclcier and coolcier, 

T*ill he fhouj^if he was ow^ner of fhe solar corona, 

I>id f his youn^ asfronomer I,#ocltyer ; 

or fhe follow-ing amuslni^ ifem in a pro^ramnxe of 
sn enferfainmenf on ship hoard on one of fhe 
eclipse exepedifions fo India : ** JMr. Xoclcyer will 

play upoxx his oxvn frumx>ef : Waif unfil fhe clouds 
roll hy ! 

In early days, I.K>olcyer w-as irrepressihle, over- 
Hovring w'ifh energy axid enfhusiasm, af finxes dis- 
playinig an overmasfering tendency fo till fhe 
picfxxre, of fen mahinig fhe rashesf asserfions. The 
unco* i^uid dryasdusfs W'ere a liffle shoohed hy 
such conduct. jF'oirfunafely he had a lar^ope circle 
of friends ahle fo discount Ixis liffle foihles, wrho 
l^ave hinx fheir support. The olemenf of a strong 
persoxxal vanity wras undouhfedly there, you saxv 
if in him, yef behind all such display there wras 
clearly nothing;; huf generosity and fhe desire fo 
make ofhers share Avlfh him fhe infexxsify of his 
helief in fhe value of scienfific purpose. He had 
xxo academic training ; fo his ^reaf advanfa^ge, I 
fhink, he -was self-fau^hf and unhampered hy 
professional pxrejudioe. 

^NTomxan X^xekyer -was hom af K.u^hy on IlhCay 1*7, 
1836. His ^randfafher practised as a surgpeon^ 
apothecary af ICensing-ton and his father w^as 
intended for fhe same profession huf apparerxfly 
xxe-ver qualified. He settled eventually af Xfu^hy, 
wheipe he found opporfurxifies for indulging^ his 
liking for scienfific pursuits,** foxundin^, with fhcf. 
help of ofhers, fhe Ifu^hy Xa-t^rary and Soienfifikx 
Xnsfif uf ion, of w'hich he hecame seoxrefary and. 
-freafesurer. He frequently lectured, drsf on ohesm* 
isfry , then on elecfricif y . He even earpearinxefnfed 

on telegraphy- To caarry out his Work for the 
Isferary and jScienfihc Xnsflfufion, he obtained a 
printing press. XXe also had a taste for suBfronuoxeny. 
Xf is easy fo see, therefore, whenoh his sexn H’cxinacxan 
derhi^od his proolivifies . ahd hread|^h' outlocik- 
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■ ^NojmajBwa. X^ooJc^rcsr -werjaib :<5o li^v^ witi'ti .%!« " 

^YiLole, Mx-. ]C^onnfltnL, ^"h ^oJatow ±m% 

etxxcl 49k soixool a.i> !fCexiJI'^ort>li.j 'wriiieiro Ixe 

l>c»C9«ki3cxo ^x-o<i^oxxt> XXI X^t/ixx . 'V\?Th,«xx t>"wcatx4>y- ^roajrs 
oldL, lx« sj>exxt^ «k't>oiuitt; a* y'c«ur ixx S'wi'fcaoox‘la.i:iL«3L, mfyvk^y^ 
ixx^ IPVexxolx ckxxcl 4GrOJnxxa<xx ; a.f> .miis ^ziaa Ixa l»aoa.xxxo 
£k jxirofioiaxxti IPbnaxxolx S 2 ^>e»«iJ£axr. . Ixx 3 E*\ 3 l>rTtx«kX“ 3 r XS^3> Ixa 
Ixeockxxxe «» Oi-vil S«!tirtr«kxxt>, saoixxHLxxi^ a. ol^x-JcaXiiip ixx l>lxe 
W'axr OXfioa, l>y C5c>*xix>ot>xt>ivo exca.xxxlzxa'fcioxi . He* t>Ixexx 
x]3La.Pxria<X auxxci aat>tilo<X a,ti "W^ixiafola^Xoxx. 

• Tliroxxjglx oxxa of Ixia fnexxds t;lxoi~o, Groor^o I*olloolc, 
a. l>ajrxri8i>oir» JLiOolcyTesr* oaxxics izxto tioixolx xarit^Jx Tfaoimaa 
Ooolso^ flxo faxxxoxxs ojpfioaj .gla^aa xxialcoir. Xxx 1861 Ixe 
l>xxx*olxaaocl a. 3^ ixx. Ooofeio folosooi^e? arxd sot. if xilJX in 
Ixia ^ekxdoxx. Ho l>o^a,inL fo "wirifo a,i*ficloa on asfirono- 
xnioa^l snlxjoofs* ISTo cionTbf, Ooolco -w-ajs imjpx'ossod 
Ixy Ixia onflxuaiaaxn for Ixo lont> Ixim sl in. otojoof 

l^laaa ; flxia -wraa x^ixf info a. [^apior xnaolm^ ful>o and 
znonnfed. .on a tow^Ii iron afand in fHo gardon. 
W^iflx flxis inafmxnonf> lio did all Ixia 'worlc nnfil Ixe. 
■wonf fo 3onflx XConain^fon in 18T1. Ifavin^ ol>- 
aorxrod a franaif of flxo aafollifo *X*ifan aoroaa iSaf nm, 
1 x 0 t9onf an aooonnf fo flxo JLoxx^fon. of IMEay^ 

lO, 1862. *X* falls Ixron^lxf Ixixn a loffor from flxo 

odifor, Xafflo, aalcin^ for oooaaional nofoa and a 
monflxl^r arfiolo on “ Tlxo IF’aoo of flxo Sjk. 3 r.” T'lxia 
x^aa ffaio Ixo^lnnin^ of Jxla oaroor as a prossman. Ifo 
'i^as also onooixra^od t>y a loffor from X>a-w^os» a 
'wr&Xt ^feno'wn asfronoxnioal otosoirvor of fHo day. 
Tlxo oarlioaf aafronomioal w'orlc of ^xormaxxonf 'valno 
1 x 0 did on lHars ; flxis Ixronglxf Ixim info fonolx 

w^iflx loading aaf ronoxnors . 

Xn 1863» Uoofaiyor l>o<3aTO.o soionfilio odifor fo ffaio 
JS?4S<X€2ar, a roviow of liforafnro, soioxxco and arf, 
afarfod l>y Ixls nio^lxlxoixrs d. !!MC, X.rudlo^v' and ITom 
Huj^lxoa. OClxo arfiolos and snmnxarios Ixo oonfri- 
Ixixfod oo’xrorod flxo -wrlxolo ran^o of scionoo. .A.f flxis 
l»oriod» Ixis lAforary aofivify -vcras vory j^roaf and Ixo 
also oanxo for-w-^ferd as a j^ojxnlar loofnror. Ho loff 
'VITlmlxlodon oarly in 1866 for Wosf Hamjpsfoakd^ 
■w^lxoro an olxsortraf ory xnras bixxlf for Ixis 6^ inolx Ooolco 
refraofor- HE^is drsf si>oofrosooi>io olxsorvafions of 
flxo snn 'woro mado in flxis yoar. A. 3 P 3 paronf ly, 

in oonxrorsafioxxs ’w^iflx Halfonr Sfo^wairf* in 1866, 
< 1 x 0 fomxod flxo idea flxaf flxo xiafuro of flxo 6am c»s 
soon aronnd flxo daf^l^^onod snn af an oolij>so oonld 
l>o doforminod 'wiflx flxo sipHSofarosGox>o : Ixo '^^as xxn^ 
a61o 'wiflx flxo insfmnxonf af Ixis disjposal fo o6oof 
Ins o6Jocf^ flxaf if wa^ nof snffi-cionfly 

ixoaroxrftxl, Jkxio xnado ax^lioaflon for a ja^'^ommonf 
l^atxf* "w-lxiolx Jxo ofef^ednod early in 186T. .An 
.j^xsfrnnxonf was orctexod fijfoim JBtxrownin^ 6nf was 
auaf . leoady Oofolxor 1868. On flxo jnomin^ 

of Oof. 20 1 x 0 - o6fainod flxo oxcjpoofod rosnlf . and 
- Ho. Voa:.- 122 J ,, ^ 


af ^ onc^.. ssnf . a o«nmn'unioafion fo flxo -"^“Soyal 
^Sooiofy^- 

Hy flxo sfxaxx^sosf oonxeidenoo^ flxo l^^bcoxu^h.' asfro- 
nomor, dansson, Ixad o6sorwod, in Xndx«u, flxo fofal 
oo6i>so of flxo snn on Oof. 18 : inxi^rossod . f lio 

sjpocsfrnnx of 6rl^lxf lixxos a6ordod 6y i^o jpiNcxmi- 
nonoos, flxo idoa flxon oconrred fo Ixinx wr^xolx fataci 
Ions l>oon in I.rfOofeyocr's mind. Tlxo noacf d^ay lio 
w^as alxlo fo soo flxo lin^^i in, fnil daylisl^i^- TXlxo fw^o 
o6sorv-ors Ixad indoi>ondonfly wifnossod flxo aamo 
jplxonomonon for flxo firsf flmo. Xf is romarlcal>lo 
flxaf flxo fw'O com nxtxnioaf ions oamo l>ofo(ro flio 
l<*ronclx Akcadonxy of Scionoos af flxo same xnoofixi^. 
‘X'lxo !Fronolx i^ovcwnmonf formally rooo^nisod flxu.f 
liononrs -woro diwidod, l>y sfril«.in^ a mod^l 6oariTi^ 
on flxo ono side flxo x^<»*f'**®‘**f ® flxo fwo aswonomorH 

in ^rofilo . \ 

X^ookyor foxxxxd Iximsolf Jionisod. X-ifflo wron<l<*r 
flxaf 1 x 0 Ixonooforflx Ixooamo wroddod fo flxo instru- 
nxonf wlxiclx Ixad sorvod Ixim so wroll : arnxod 
if 1x0 ^Ixm^^od info flxo sxxn. XIo ai»i>oars fo faa.ve 
Ixoon lod fo 6ooomo a la6orafory w^orlcor Ixy }>i« 
dosiro fo aoconnf for flxo sfron^g yollowr lino ixx t.hti 
sjxocfmnx of flxo olxromosi>lxoro xvlxicix w'CkS nnol>tain> 
a61o from any olomoxxf flxon Icnow^n. X^Vanlclarviiti, 
af flxis finxo, was on^a^od in sfxidyixxg flxo <^<>m- 
bnsfxon of Ixydro^on nndor Ixijglx jxrossnro and >ia.<l 
formod flxo ojxinion flxaf flxo snn did nof, as liatJ 
Tboon assnxnod, oonsisf of i|$nifod solid or 
maffor fexxf flxaf flxo j>lxofosi>lioro, af loasf, ctoii- 
sisfod of ^asos or xraixoixrs only. Ho Ixad nafwrally 
Ixoon g:roafly inforosfod in flxo roconf sjxoof rosc*<»pic 
disooworios and I Ixolioxro invifod X.*oolcyor to join 
Ixinx in sfndyins flxo Ixydrogo**^ si>ocfrnTxx \iiry 
oarofnlly. A^^loxcandor Hodlor, w^Jxo Ixsd l>ooji my 
Jnxxior follow sfndonf, w'as dofailod for flxo work, 
fdaoX^ood doins sonxo of flxo felowini,^. In 

flxxroo slxorf j>ai>ors_ flxoy j>n61islxod fojj^oflxor, tHey 
wroro a61o fo flxrow" mnclx lis^l^ xxjxon flxo coixtlition 
of lxydros«»^ flxo ^pwronxinonoos 6nf flxo yollow 

lino was nof nnmaslcod. X.rf:>olcyor, as all know, 
soon affor'Wards oaxxxo fo flxo darinig ooi illusion 
flxaf if w^as an indioafion of an nxxJbcnowrn ok^ment, 

wlxiolx 1 x 0 named Ixolinm ^a name ovoo mom 

]xai>i>ily clxoson flxan f>lxaf wlxioli Ixo 
lonmal. Tlxo forocasf was woridod 6y Itamsay a 

isolafion of flxo fw^onfy-siac years lafor- 1 waw 

in flxo olxair af i>lxo CUxomioaX 38ooi«d3r» 'afeoxif t.o give 
ixrosidonfial address, W'lxon ti|io diiacsov<-ry 'v^ 
announced, Jnsf affer .-X Had fH«» Soeioty » 

jB^araday medal fo XiOrd Raylei^hi for His <ii«<^overy 

of ar^on a draxnafic xnomenf . 

l?'ranlcland*s nanxe Has Heon. assooiafed ^ ® 

discoTTory. Tn fHe ^psnepial <i>- 
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is z»L«bdU» tJbka;t> in. XS72 JB'jranJkis^rM^^ in s. 
lo-fciioir iio X^ofe: 3 rer, ;point>od onij iili.si'fc lio w€bs noib 
cbn<3. xm'v^mr li^bd l>noxiL ss*i>i£i£leci. i>laLCbi> l>lxc» lino 'W'Cbs not* 
dns two laytir'ogsn. jE^oolcy^r- li.4Bts m.ost> Iclndl^r 

l^vsn an€> «b on]py <>£ te’fc'ter cknci. wi-feii. Jhi^r* j>or‘- 

rnissioxi. T. iCGjpfrodiiXG^ it>- 


€)<^. 1S755 

X>EJ.ALm I-K>cnF5LYjam, 

I a^m Jnst> x^oetcling ir>r*. Oasrj>ont>or’s adcirc^ss 
-to -feli-o JBiri-fcisl^L w^Vssooiatvion and at> 7 find -felx^ 

iollowinjg : IBnt> -wlnon IBVanlciland and X^oolcy^r, 

«ooin|g in t>lio of flic!? yollow- (!) solar 

ixeTxoo a oorf>ain l->rijgb.t> lino noii idonfirfiafilo Ajvi.'fclx 
t-Hati of any ]k:no"W'n ■fcoTnrcss'fcrial fiavno, at;t>^r'il>nt>o fHis 
t/O tx JxyT^yotfkx&tiXcta,^. no"w snbsfanco wfiiofi tlxoy puro- 
^xoHC? -bo oall Holinm, ib is olxvioixs blxab blioir assmnj>- 
■tion ros-fes on a far Loss soom'o fonndabion.” 

f^ixroly X>r. Oarjxonbor is -wroxif^ in oonnlin^ xny 
ixaixxe wiblx yonrs in oonnocbion ’witvix iffolinm. as I 
x'^^iTiornfior alw-ays ^robosbing, in onr oonv'orsabioixs 
ixHonb bb-o yolloA*^ lino, a^aixxsb malcini^ bbis assnm^p- 
bLori, xxnbil -wo bad oxbaxxsbod ovory offoirb bo g^ob 
1.1*0 bno oxxb of bydrojgon. Will yon bindly lob mo 
Lciiow 'w’^bobbor any snob sbabomonb in onr Joinb 


IX am os bas ovor af>j3oarod. 

J sboxxl<l bav"o boon q^nibc* rofxdy bc» sbaro wibb 
^*oii bbo rosi>oxxsibilxby bbab bbo snxx's obronxosjxboro 
ct>tibaiixs inoaxxdosoonb bydro^on ; indeod X oon- 
«ici€?tr bbab bbo jxroofs of bbis Avbiob avo bavo obbainod 
ax*<Tr ovoix TT»ox*o oon'vinoixxj? bbaxx w’oxxld bo bbo oax>- 
biircj of a fiLasb of ib ’* and ibs oonvorsion inbo "%vabor. 


l>r, Oarponbor's sbaboxnonb bbab onr assorbion is 
fo*iixdod npon ** a oorbaixx lino sbows bbab bo bas 
not- road onr papors oxr bbo snbjoob. 

J&oliovo mo. 


yonrs "vory brnly, 

"JEI. 'JP^EtAXSrKLI-.A.3>ri>. 


lix a labor lobbor, X**raxiJkcland w-robo : I bavo 


bo ao< 3 ^nirod bbo laborabory ab Sonbb XCoxxsin^bon 
^vbiob bo £^radn<illy dovolopod inbo bbo Siolar 
3Pbysic5S I-aborabory- Ib 'was boro bbab bo sbarbod 
obasin^ bbo olomoxxbs "wibb a Arioxv bo bboixr dox^mfall^ 
Ho 'VT'as onbiroly 'wibbonb braixxixx|$ for bbo basb. 
Evoxybbirxi^, in bnm, xj«ras soalod np in a baJ^d glass 
bnbo, providod wibb a spark gctp, abbaobod bo bbo 

3prongol puxnp and booaxno dnly dissooiabod^ 

XJnforbnnaboly, bydx^gon was bbo nsnal prodncb. 
Ho -was so innooonb a obomisb, so anxious bo Jnsbify 
bis bypobbosis, bbab I and obbors bad groab diffi- 
cnlby in porsuadixxg bixn bbab bydrogon w-as un- 
avoidable, nob bbo prodnob of dissooia- 

bion. Ho soon passed ovor bo safor ground ^bo 

bbo sysboxnabic* sbndy of bbo solar spoobmxn, sbilX 
wibb bbo vision of ‘ dissoolabion ’ ovor bofox^ bis 
oyos. X«abo ixx XS78, bo oaxno fojrward oponly 
w'ibb bbo bbosis bbab, nndor solar oondibioxxs, bbo 
oloxnonbs w'oro dissooiabod inbo sixnplor oloxnonbs 

sbabing bis oaso ab groab loixgbb ixx a papor laid 

boforo bbo Iboyal Sooioby in I>ooombor of bbab 
yoar« 

Tbo biography is- a libblo raisloading upon bbis 
mabbor. Wo ax*o bold bbab bbo viow w'as rovoln- 
bioxxary and bbab bo foxxnd bixnsolf ab vaxianoo wribb 
bbo gonoral brond of soionbiflo bbougbb. Tbis is nob 
axx aoonxabo pxrosoxxbabion of bbo sibnabioxx. 'X*bo 

viovr wras nob a novol ono bbo possibiliby w^as xxovor 

doxxbbod : bbo objoobion bakoxx w^as rabbor bo 

X^ocakyor'H * slap-dasb ^ way of piroving bis oaso. 
XXis inborprobabion of xxxnob of bbo spoobxrosoopio 
ovidonoo bo advanood w'as bbougbb bo bo xxTxsabis- 
faobory ; ospooially was bbis bmo of bis abboxnpb bo 
osbablisb bbo oxisboixoo of~linos oomxnoxx bo sovox'al 


w rit.boxL bo Oarpoxxbor abonb Hobum and askod bixn 
to pub ib rigbb.** W^o ai:*o oax*riod baok a long way ! 

l>y X'Vankland^s pbraso X should bavo boon quibo 

ready bo sbaro wibb you bbo rospoxxsibibby bbab 
tl*e suu’s obroxnospbpxTo ooxxbaixxs inoaxxdosoonb 
liytirogon,'* obo. 

I oonfoss, afbor xroading bbo sbory of bis oarly 
life, bbab ib is a sxxrpriso bo mo bo loaxn bbab I,K>okyor 
was so fully bobb for bis odiborial and bis 

scieirxbifi.o worXc;, by borodiby ^asbx-oxxoxxxy was in 

bi« blood — -axxd oarly braining and oooupabion. 
Wlioix bo oaxno upon bbo soono ats solar oboxnisb, 
bbe icloa provailod amoxxg us bbab bo was bub a 
War <.>flaoo olork and axnabour asbx*onoxnor, in no 
way a bralnskl worlcor. Ha. fi.aabod inbo viow as a 
new Sbar, oloorly irrognXar orbib. Hy fibnsb 

txaixxbanoo wibb bibcx was In XS70, soon afbor my 
retxirrx, oarly in bbo yoar, froacn Ooraxany. Ho was 
eix xuxdor ITr an k1 an d ^s sobor and suro guidanoo. 
o l>ooaxxxe an indopondonb woorJbcor in 1S73« wbon 
No, Vooc^ f-BSl 


oloxnonbs. To bo plain, xnuob of bis 'work wras nob 
brusbod ; 03caob workors llko lOow-ar and XLiivoixxg 
axxd Huggixxs sixxxply W'ould nob lisbon bo bixn ; ovon 
bis frionds iB'xa.rxkland and Rosooo shook bboir 
bosds, 

I axn ablo bo spoak -wibb ixxnor know-lodgo. 
X.*ookyor, w^bo wras vory axrxious bo have bis work 
xnado publio, insisbod on xny aobing 4Bbe. bis inbor- 
pxrobor and bo bbis ond soourod froxn bbo a 

rocj^uosb bbab I would wribo an axbiolo upon bbo 
rooopbion of bis papor. To bbo bosb of nxy boliof JT. 
bbo axbiclo, moro bban a oolxxxnn long, on p. 3 of bbo 
of I>oo. IS, XS7S, ooxnxnonoing ** jAA a orowdodL 
xnoobixxg suob as is soldoxn wibzxossod, obo.,^* oaxno 
fxroxn xny pon. Tbo pcMubion was a vory dlfifiouXt#. 
and dolioabo ono : bow far X oaxrxied dipXpmaoy will , 
bo ovidonb froxxx bbo following ^uobaMons 

** Tboxo oan be no <^uosbion bbab bbo faobs bron|^b.b 
fcxrwaxrd aro of bbo bjgb osb.^ XinnbMrbaaaa^ and VaSno ^ 
and bbab bboy will bayo, SbnxA .induonoo bn bbo 

■■ ai '. ■< 
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±%xxrtix&ST <ij«^^c»10px3ai€Knt> of sj^otiorwaoL 

&ar^vixxxeiTrti& »,z:o of «, oixAsrcbotoar eo *fcote.]l 3 r fflfiEoiroxt^e 
fxona oixiici.«uril3r cleetli« ‘wi'fcht by obo3Eixl8t?B ^bauf 

t>H©y -w-ill bosil^a^'to for t>bo jpresont^ t50 i>lioxo €bs 

r^oof of fbo <loooxxif>oait>lorL of ‘bho eloznozi.ff 3 txxifll 
oitsbor t>boy cbxro d^seurod by Goxxi.f>ot>oni> X>by8ioid-t(B 
f»bd.<; fboy odxxxxof bo 03E:x>]^edxi.o<5l by fii»ciy ofbor oq^uebliy 
d.»ci, ]probd.blo by jpof^bosis or ixi^Lfil 'w'bd>f> IVfy - 
X^ioo by ex^ forosbado^vc^ocl ets t>etls:dLr)L^ X>ld,oo fo snob 

dn 03rt>ox3Lf do of>bor ■w'orXds ba^St boon, readdsocd. boyood 
ooosl^loo or oatAril io oiir ow^xi. letbordforios . - . . 
Obooa.is'fcs d>ro oauxTof ol i>o f^oa^ob 't^baf 'W"bat> aro a/fc ]prosoi:i.'t> 
ro^Ardod olomoiatia are xiof oeoessarily siro.j>le 

bodies buLt^ merely sobst^axioes "wbicb fbey axre un- 
able fo deoooapose or 'wbicb fbey bave lio ajpeolal 
reason, fo' regard as oomj^onnd bodies. Tbe re- 
xoar lcable relat>ions, botib in atomic -weigbti and 
IM^oyertiea, e3cdLSt>in^ befween many of tibe elements 
fend» indeed, to sbo'vir t>bat> tibey are related in tbe 
nxaxmer J&fr. Xjockyer snjpnoses. liVe sincerely 
boj>e t>bat> be 'will confinne bis researcbes in t>bls 
directiion and "we timst fbat at> no very diste.nt> 
t>ime be may be able to brin^ forward evidence 
snfboientkly clear to con'vince even t>be most> 
soex>t>ioal . * ' 

A?V"e now Icnow, as is xnade x>laln in fbe boob, in 
several of t>be sx>ocial arbicles, t>bat> boclcyer bad 
|glim 5 >sed a radiant> vision, fbon^b mncb of bis 


THbts Hooa.«b of f:iio 

Sy X^ercevai. X«andon. Vol. 1- ^paciii -f- 

3®Sh- S plates. Vol. 3E*p. viii -t- 333 -i- T plates 

<Xondon z Oonsfable and CSo., Xlitd.., X333.> 33s 

net>. 

T hose wbo are familiar witb t»be templte anc 
palaces of Obina and Japan -will be fascinatec 
by tbe beant^ifnl pboto^rapbs of Hepalese bnildin^t 
contained in Mr. X.*andon*s boob. Xn I&Sepal, MCon- 
^olian arcbitect>nre reached ite zenitb. Hot; onl^ 
was t>be ^Nepalese arcbitect> a master of bis art^, bnti 
-was also assisted by ex:perfc 'wood carvers and xneia. 
wrorbers "wbo beant-ibed fbe doors, window^s, and 
eaves of every bnildin^ wi.t>b bold an^ ori^ina} 
designs. Tbe pbofo^rapbs, nnforfcnnately, can give 
no bintj of t^be colonr of tibe bnildings. In t>be tc^jct 
"we read of ro8e-'t>intied walls, blacb w^oodworb, and 
brilliant^ly painted eaves. Tbe bnildings tiliemselves 
"we can never see, for t^be* frontiers of Z^^epal are 
closed t>o Europeans . 

Tbe reasons for tbis e^cclnsion are religions and 
political. In fbe eyes of ifs inbabifanfs, Nepal is 
boly ground, -wbicb would be defilod by tbe foot of 


argumentr must> be regarded as unsound, as was 
contended by bis crifios : t/be time was not ripe for 
i'ts interpretation but to-day "we willingly sximit 
tbat be vsras tbe gifted seer, far in advance of bis age. 
Happily bis o'wn sobool bas contxdbuted largely' tvo 

tbe consolidation of bis reputation I*rof, Eow^ler, 

in particixlar. 

Erom destruction, X*ocby©r passed to construc- 
tion and evolved bis nxeteoritic bypotbesis. . He 
ne:x:t sought to connect up arcbaaology witb 
astronomy. Einally, be let bis imagination play 
over tbe dSeld of uni-versity education. All these 
phases of bis SrOti'vity are considered by competent 
Writers. 


a foreigner. I>urni.g tbe nineteenth century the 
rulers of ISTepal w^atcbed tbe Hritisb trader pushing 
in from tbe coasts across tbe plains of India, and 
baxd on bis heels follovred tbe soldier and admin is> 
trator. Tbe Hritisb came to trade, but staye<l to 
govern. If tbe Hritisb trader -was allow-ed to cross 
its frontiers, tbe independence of Nepal would 
long survive- Tbe Hritisb and Indian Oovernmcnts 
approve of tbe closing of tbe Nepalese frontiers, sad 
no European may enter tbe country, unless inv^it^d 
to do so. Our Icnovcrlcdge of tbe country nsust there- ^ 
fore be based on observations made by a very few | 
individuals wbo visit tbe country as guests of thel 
ruler. HXr. Eeroeval X^andon vras one of tbese ; h®^ 


Tbe general picture is one of astounding activity 
and fertility of imagination : "wbatever bis sbort- 
obonings as a worber, be stands before us now a man 
of great acbievmnent r of great penetrative power, 
a devoted public servant, one to wbom tbe soientibc 
fraternity is indebted to an esttent wbicb probably 
^ew can^^iPealise. N is tbe story of science in 
its malcing, Xjocbyer planned for it a great future. 
We can but sboW regard for bis memory by assisting 
■to carry -on> tbe .wor^, in tbe spirit in wbicb be 
always witpiaijjb'fe* to advance natural bnowledge, in 
tb^ aarvicse not merely of industry but also in tbe far 
bd^gber scarvice of man*s faitb in tbe eternal verity of 
natural ^ur-^in tba belief tbat soientido ntetbod is 
tbe aneiisbod tbat w4^ ultimatcsly prevail. 

•:T . ' HjBwnrr E. 

No- a«>sa. Vox.. 1SK23 


went to Nepal in l©2tf:. 

Tbe drst volume of-Mr. X^iandon^s boob is devoted | 
to tbe bistory of Nepal. Tbere are very few trix»t- 1 
worthy records, as tbe Nepalese historian was more j 
concerned with Mattering individuals than with ^ 


setting down tbe truth. Buddha w-as born u* j 
Nepal, and at tbe date of bis birtb tbe country ^ 
'Was apparently part of some Ind ian bingdom.- h| 
is probable tbat fc^ ntany centuries a succession 
Indian potcmtates clabned it as part of tbeir 
sions, tbougb Ibe waxMng bBl tardlbes wbd inbnhite^ 
tbe country were, in fact* andepcmdent. 

Moslem cdmgituerotra swept ac*roe» Xmkia Jttik^ey fsi^^f 
te penetrate into Nepal, but tbey ctriSiye. if- I 

Hindus, wbo brought aboi]^ a revival of tbe 
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‘•-^O^i.'rilclitififtgt, wiiio «ura sttxyi^ ttlbLiG doiaaizi^M:i.'t> 
yr^ ov%s?iXMiMy »* ’fc*ril>o. ralc»<l lay ISLlx^i^ odE 

>]rJk^a'» ^ |?ot?fey tsowia. dfronoi '^li.ioli. tila.ey -fesulco 'fcii.€>ir < 
,xxit^. 3@fcy o^iaaMOLiti^ axi.< 31 'vikol-oxxo© -felaioy ^z^cird'iaeirlly 
etdlo !t^€»xiciiBol'VOS xiaLCi^'t>oiri9 of 'W'Jbk.olo oounl^iry, 

oir ooxi.<j^o»t» w^eus aao-fc oonaxjptetiwi ITOd. TlsLOir 

racfc Avets zrfitid. ixii>o AArli.io3hi. in 

ovolcod roi>jris«Lls frcwna. OHirLa,. Ttio OHiooso dirovo 
€> Oux*kJ:i-a;*a ouLty of '!X'l'l>o'f>» ei«o.d ipor^ixocl t>}i.otiaL t^liurooi^li. 
kilcizxk. ioto 35^oj>a.l. irio«Llly, j>oa-oo wcus ico.ad.e» wlaioo 
€> Oliixxoao 'W'oiTo A^ritiliio a. fow of !£Cat>xn.axi.<3e»jr ; 

0 OxiirlsJxaa aoooj;>i>inL^ a xxozKLirLal Ohuniose 

taty, Tli-o O-uirlclAas -felxori at^tomprtoci t>o e>:s:t>oxxd 
oir kiiAgfcioiaa. tiOAirairds viro»t, V>ijit> 'woro olxocltod 

r t>Ho SikJx« xmciox* X^aojit; fcJiri-gii. wAXtioir a j^aoae 
"t>x*iod t>o oscj^axxd ■fcovtrai'cis tXio aoia-fcjb, and -fcfcLis 
cl to a claeH 'witii tiio ICaat Xodia Oona^pany, 
FtoT* a JEtjHLtisH ooliJLXiciLri. Ixad ^pooetiratoci iia-fco 
a troaty of 'wcls 8i|^xxod in 1810, an.d 

Lt? foon-datioxiis -woiro laid for tlio firm, friood- 
;ip fiotwooo tlie Oxir Itlias and Hritisli, 'wliLioliL 
L!s i\oAV' l>ooo mairAtalnod for m.oro -fclianL a ooxx- 

1 ry . 

Mr. X-*artdoii dovotos a oHapt>or to tli.o fato of INTaoa 
v}iii>, w^li-O AJiras rospoi\«il>lo for tfio massaoro of 
ritisli womoo. and ofiildrori at OaAvn-poro dorio^ tlmo 
111 my. XX €3 oaoapod to ISTo-pal, and for many yoars 
I traoo of liim. '%Arek,& lost. His rolati^ros doolarod lio 
as dead. 'XT'lroro is, fioArovor, some OA^idonoo to 
low tliat in. 180S lio was Awrandoring in Xndia, 
L'Htifcoto and iml>eK5ilo. 

In tlie sooond Arolnxno of His Hook: MCr. X.«axi.don 
L-iixls AA^itH tHo j>ro»ent oonditions. THo XCini^ of 
ojial takes no aotiAre part in tHo ^oArernmont. THo 
is mlod Hy a X^rimo M'inistor, A?rli.ose poAirers 
c-o xxnlimited, and ak^Ixo Holds ofiioo for life. THo 
resent X^rimo IdixiXster, IMCaHaraJaH OHandra 8HaTO. 
lior, is tHo maker of modem 3>Xepal. XXe favonrs 
lo iritrodnotion of snoH 'Western ideas and inAren- 
onw as are not likely to nnderxnine tHe religion or 
ovomment of tHe oonntry. XXis foreign policy 
lay l>e summed np as ** I&Xepalfor tHe O^nrkHas , and 
rion<lsHip witH tHe BritisH.** Xt sHonld He remem^ 
►ereri tHat lSre3pal is an independent 8tate« XXo 
Kilitioal deArelopments in India can afiect tHe 
>ov-«>mment of ISTepal, escoept indirectly. 

At. ixresent tHex^e is little trade HetAcreen ISTepal and 
'h.e outside AA^orld. Xn tHe fntnre, oonsideraHle 
luaotities of . Kiaay He escported froxn tHe 

r tHe maixtoial lEorest Holt amtHIcH Horders on 
nciiu . THe naiHaiasraX wealtH of tHe oonntry Has not 
«>n oxcplored. oHief exrpotrt is tHe OnckHa 

olciier. X>tiada^; tHe ^Waar> mcure tHan idOO^OOO 
•^virkhas left 4^ aot^ve ser^viee. 

^o. 3084, Vox.* XS»3 


nations oontriHnted so larj^e a proportMan of tHeir 
nxanHood. 

THe relii^ion of Hepal is a compromise Hetw^eon 
XXindnlsm and 8nddHism . Am tHe mlin^ families 
are XXindns, tHe XXindn aspect is novir tHe more em-« 
pHasisc^d, and incxeasin.|^ Importance is attacHed to 
caste. 

IMCr. X#andon*s Hook is packed AvitH inforxnation 
aHont tHe country and tHe people, and yet a j^reat 
deal remains to Ho told. THe texct is a little difficult 
to folloAv, Hecaxise eacH pa^e contains copious foot- 
notes, AvHicH cannot He ig:nored, ss tHey contain 
some of tHe most important and interesting infor- 
xnatioxA. THere are tAiv'enty-fiAre appendices, of 
AA^HioH tHe most A^aluaHle deal AvitH SuddHism, tHe 
races of ^Nepal, tHe fiora and fauna, and tHe jpxore 
important Hooks and art^icles aHout tHe country. 
N'epal Has recently Heen surAreyed Hy Indian sur^ 
Areyors lent Hy tHe OoArernment of India ; and a 
skeleton map Hased on tHis siirvey is included in tHe 
first volume. 

IMCr. X^andon died Hefore tHe puHlication of His 
Avork- If He left any notes on ISTepal AvHicH Have not 
Heen included in it, it is to He Hoped tHat tHey may 
He puHlisHed, or at lea^st He made availaHle. for 
^eo^rapHers and otHers. Information aHout XXepal 
is rare and precious. 


JMEidAvrif^ry in Gre*stt i&iritSLin^ 

TAe JET-isfory o/^ JS'ri.ti^h. jfrow- to z 

tHe- JF'itss-^JP^cttrieh: JLiecit'uxres J'<xr Z&^7 ^ d^eZi^venredt HsjfHre 
tHe C 7 oZZegpe €>J^ csjjT ®y 

TSrof- IKterHiart It. Spencer. X^p- acixciv -i- 18 |l^ - 1-8 
plates. (X.«ondon r «XoHn Sale, Sons and XXaniels- 
son, 2 L<td., 182 * 7 . ) Ifiwsr. net. 


T HIS volume, AvHioH is from. tHe pen of an eminent 
X.K>ndon specialist, represents tHe first detailed 
account Hy an TSngllsH 'writer of ISritisH oHstetrios 
durixi.^ tHe period IfiQO — 1800. THe Hook consists 

of four oHapters, preceded Hy an introduction on 
tHe OHamHerlen family , one m.emHer of avHIcH, proH- 
aHly X*eter tHe £21der, inArented AvHat tHe autHor 
ri^Htly desi^xxates as tHe most Henefioent of 
sur^^oal instruments,” tHe xnidAvifery forceps. , ^ 

THe first cHapter, AArHicH forms tHe Hulk of tHe 
work, contains an account of tHe twenty-tAvo cHief 
SritisH Avriters on midAvifery during tHe pcsriod 
under considteration. Oommencin^ witH W^iHjam 
XXaryey, X>r^ Spencer sHows tlmt tHis ^xeat men 
desM^Ared tHe title g^Aren Him Hy JK.Aireling of ^ fatHer 
of IBritisH mkXwifery,’ Hy treason of iHe A«ride view, 
soten.tific spirit, .and oonservatlye ijguatstioe wHioH 
, ATX^^ .introdLuced Hy , Hixn into . 'depaxrtinent of 



STO 




i;;i>:E;o3Kia:»3BS3Et B» 


xici.4&cii.oij:xo».^|||md lxci.^0 perku^izxcxSL t>li.«» oluflt^ircbo'fcox*- 

ifitvio fe«cffc«^j>s of 3B^T’itdsti. o'l>s'te-C>T'io€t . Of KaL-r'V'eiy^s 
f-woxit> 3 r~oxxo snooossor-^ <fosox*if>ocl in -feiiiis l>oolc, 
sjpooisbl xrLon.i>ion mT:isi> I 30 xinctdo of lE^dixiuzicl 01jtflbi>- 
T}OiSk,Tx, tilio fijrst. "w^lio i>til>liol3r rtxa^o Jscnio'wi:! flie? foa7'0«5>s 
tJusedL .l>y tiiio Oi:x«trri.l>efrl^ML« ii3. Aix JBsaeb^r for flxo Im- 
j>rov«»in.oT»t> of MlicLwiforj-*" (1733> ; Willicum 
( lOOT — l’7fe3>, dosoriljM&ci lt>y IE»’a,sl>on-cle!T“ «Le3 oixo of 
fh<3 mosf impor'ba.xx'b ol:x»t>ef>r*ioi«LXi.s of ixll fiixios fii.Txd 
«i,ll ooum-fcrios ; W^illi€i»naL Hxiixfor, fho fitviflxoT* of xx 
Tnt£b|gxxilfi.oojxt> "woric oix fixe? i^rsuv-id xit/errxis ; dofxix 
Tixurfoxx <1*710 — 1T*71), v&^Ho xxs a-ixflxor of flio ““ IVlorxfiLS- 
fiooix EJlxorxxooixso *’ ’w^a.s IxotiticjsT* Icmow^xx as an. axifi- 
<^tjiariazx flxarn as axx ot>s‘fce‘t>j~ioiaxx, fHoxi^lx lio sorv^od 
aus -fclxo orlj^ixxal of i^trorxxcs’s I>r. iSlo;p ; .Tolixi. X-fCsake? 
<lT:^fl|^— 1*702), fixe* foondor of fixes W'cisfTXxixxsfoi* Lylxx^- 
in JBtosjxifal, and axxflxor of ixri jxorfarxf worlcs orx 
pxxorjxoral fovor*, oorxvxxlsiorxs, arxd IxsoxTiorrlxagef ; 
axxd Tlxonxas T>o3rxma7x (1T33 — l^l^>, fixe' aixflxor of 
Tixe XrxfiTodxxofioxx. fo fixe I^racfice of M.idxvif er 3 r, * ' 
xatIxxoIx is^^f valixe xxof onl>^ for fixe allxxsioxx fo fixo 
'worlc of Ixxs irrxxxxodiafe j>redeoesaors auxxd ooixfomx>or- 
arios, Ixxxf also for fixe firsf aceoutrxf of irxdxxofioxx of 
{xrezxxafixre lalxoxir ixx oases of ooxxfracfed 
'W'lxiclx, as X>r- Bjxexxcer jxoixxfs oxxf , Ixeoaxxxe a favoxxr- 
ife operafion iarx <3^reaf Srifairx loxx^ Ixefore if x?^^as 
aooepfed alxroad. 

Xxx fixe seooxxd olxapfer, 'w'lxiolx is exxfiflod 'X'lxo 
Xloofor azxd fixe ISbXid'W'ixres^ * * fixe axxflxor slxox^s fixaf 
Ixefore fixe foroeps l>eca«xxxe ^exxerall^r kxxo^vrxx Itx 1733, 
fixe praefioe of ixxid'wifer 3 r ixx Oreaf Sx*ifalxx xv^as 
xxxaixxl^r ixx fixe Ixaxxds of xxxidwxxires, axxd fixe freafises 
oxx fixe sxxlxjeof xv-eire fe'W' ixx xxxixxxlxer axxd poor ixx 
4^Txa]^Ub3r. A^t4^ fixe ixxfrodixefiorx of fixe foroeps, 
xxxldwifer^r x^v^as fakexx xxp i>y xxxale praefifioxxers, 
-wlxo flxerelxy xxxeixrred fixe -violexxf axxd soxxxrrxloxxs 
opposifioxx of fixe xxxid wives, "wHicIx did xxof sulxside 
ixxxfil fixe eoexd of fixe ei^lxfeexxflx oexxfxxxry, 

Tlie flxird oliapfer is devofed fo axx a.ooo«xxf of 
ptxex*peral fever, wiflx speoial refexrexxoe fo fixe w^orlc 
of Harvey, Oordon, 'WTbtife, axxd X>exxxxxaxx. If is 
xxofewoxrflhy , ixx view of lafer Ixaeferiolo^oal dis- 
oovexrie8> fixaf fixe eoxxxxeaKxoxx of erysipelas w^iflx fixe 
disease, aixd fixe 00 x 1 veyaxxoe of ixxfeofioix l>y affexxd- 
^Sxxfs, were oixserved Ixy Oordoxx axxd Xlexxxxxaxx, axxd 
fixaf "Odirdoxx presorilxed w-aslxixxg of fixe affexxdaxxfs 
as a proplxylaefio xxxeasxxxre. Ixx fixe final olxapfer 
fixe eonfri1xxi.f^ons of 3Sxrifislx olxsfef ricians dxxxin^ fixe 
sevioatxfeeitxflx axxd el^lxfeenflx oexxfxxaries aire review^ed. 

l>r. Bpexxeer, is fo l>e w^arxxxly CKOxx^grafnlafed oxx 
JbLi^ worik:., wldelx slxows a elxax*aGfexrisfio Ixlexxd of 
isolxolaralxlp axxd syxnpaf Ixef io esfixxxaf xoxx of Ixis 
ppredLeoessdx^, wiflx slirewd orifielsxn. axxd lively 
IxXXlXXOid^- - 


Ofxir BiCMOlcralxielf. 

JB>y I*rof . O. It. lilarslxalX and H. I>. OrifBtflx. 
lr*p. viii -+- 00 H- 3 plafes. <3L«oxxdon : Oeor,^e .Hoixf - 
ledj^e and Bons, I-#fd., 1028,) 6»d. nof. 

AViixcasr pxilxlic infexresf in fHe oxxriosifies of soiexiocs 
vras widespxead, some fiffy years a^o, fix e p ossession 
of a microscope w^as a social necessify. *35He iixsfrxi- 
menf fo-day is no lonj^er fixe popnlar playftxixx^ ii 
formerly w-as. If Ixas Ixecome a xrecogrnised paxrf of 
file eq|ixipmenf essenfial fo file projgxess of scienc^i-' 
and indxisfry. Only fixe xnaJeers of xnioroscopc*f-i 
will regrof flieir xxsefxil resfxicfioxx fo fixe laliorafory 
and fixe w^orlcstiop, "wlxere fixe real fxxncfion of fliV 
insfrumenf can l>csf l>e fnl filled. 

According fo flxo forew^ord, fliis raflxer l>rief 
Tnfrodixcfion fo flic *l?lioory axxd Use of flic-^ 
IVlAcrosoope ” Ixas l>een prepared for fJse ixse of 
‘‘ sfixdenfs vrlio recjULiro a microscope \ in flit^ir 
sfixdies,*^’ and if is Ixopod l>y fixe axiflxors fHaf if will 
prove of value “ as w^ell fo flxose amafeixr micT^>- 
scopisfs xvlxo wislx f o vmdersfand file prineix^es xxiioii 
w'lxicli xniorosoopy is Ixascd.'"' In siilisfaxxcc 
Ixoolc is foxixxded on fixe IcM^fxxres axxd pracfical work 
on nxiorosoopy forming parf of flie class xvorlc of 
medical pixy sics in fixe University of JVtierdeexx. 

Sfixdenfs* 'wlio xvisli fo olxfain a xvorlcing 
ledge of flxis IxigHly impox*fanf instmrixenf, and liuvt* 
no fixne for fixe sfixdy of a more elaliorafe freatiHr. 
ivill JStnd fHis liffle l>oolc very iisefial. If provifl<»s 
a large axnoixxxf of flxeorc^fical and pi'aofioal in- 
foxrmafion of fixe Iciixd required l>y sixoli xni^aderw iti 
a small space, -wliiolx xniglxf Have Heen ex;feii<i<*<l 
-wiflx advanfage. In affempfixxg in a fovr xvox’cIr ti> 
exc plain fo Ixeginners fixe principles of diffract ion 
and resolxxfion, fixe axxflxox's Have ass xxnxed a difficulty 
faskr. AHHe’s dififraefion fHcory can scarcely l>e 
discussed convinciixgly on f He Hasis of ‘ scafferhi^; ’ 
and * privileged direof ions . ’ Some of fHe 

xnenfs made under fixe resfriefion of space may 
mislead fHe sfudenf rafHer fHaxx. Help Hixxx . Out- 

line piefures,^^ for example, are dc^criHed oxx the 
apparenf assumpfion fHaf rays oaugHf Hy flic le« 4 * 
reacH fHe eye regardless of fHeir oHliquify. 

Af fHe end of fHe Hooke fHere is included a oBeful 
cHapfer oonfaining a selecfion of fHe xxxoi-c im* 
porfanf f undam enf aH foirxnulo© and flie principal 
pHysioal proofs. THere is an exccellenf index, xvhicli 
sHould enaHle fHe sfudenf fo find af once fht‘ i«* 
fox-Txxafion He may desire. J- W. 1^- 

NnvcU JSl^dricea 1028. Vol. 1- liy JProf. 

Oeoil I... IfoirfceBcue . by Authority of 

fHe X.«oirds Oommissioneie of fHe Admira-ity. 
I>p. 3ciU -f-812 -f-xl. (I-ondoxx : H.lWr.. Sfationery 
OfEioe, 1928.) 12a. nef. 

*X*n:ss X^tords Ckxmmlssioners of fHe Admiralty'' have 
decided fHaf a sfandard -worH oxx f He fHeory 
frioify is req^uired for fHe inf ormaf ion and gninat'*^ 
of o^Scers and men of H.MI. fleef^ 3P*c»r fHis |>uriK^s®> 
fHerefoze, fHe ** H'aval IBSleofrieal lllanual,’’ ^ 

1828^ Has Heen prepai^ed Hy I^rof. Jg'orfesciic. ^ 
earaminafion of fHe Heroic $3rows fHaf if J 

givixa^B^ -eleofrl-o .and magnefio 'kaws and formu 
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X-fc -tfeoia. ig^i'iires ^Lxx ixittoociuotiioxiL -fco ciiarooti otJjpir©*s.-fc 
•ojai^ixiooirinki^. i» follo-wocl tov a. olitAp-toir 4exiLt>exrin;jg^ 

■fxilly ixi-tfO -fcJbLO qf^ii.ofii'bion. oi illxarrLxxiL&^ioxx . Wo 

itxoact) ixek,\rei OritkoX'zi.£tt>ixiL^ oaianroxxt; oxxi^xiooz-irt^, imolutdixx^ 
axiLOiroaxry aroo-fcifioars, atixcl. fixi.«klly 1>Ho x^retol^ioetl tili-ooxy^ 

of ■fcolo^pra.jxlxy -teloipKorLy. 

13x:oox>t> in «- fow only olomont>£i<x'y 

-fcliooi'oms of fiHo oa,loxalne« ar-o nood. iNTaimorioa*! 

ox«bmi>lo« a-r-o ^ivoai cbt fiio onclo of -fclTLO oixfiL^p-fcors. 
Tlxo finxtvHoir ’wxrilios vory ixioidly, a.n.d flxo t»liooro-fcica,l 
na-fc-fcor* givon is noi> t>oo difiionlti. His m«LirL ol>jooti 
» tio lxo5^ fiio sonons oloofrica,! st>ndorLt>, cxnd Ixo lias 
loon, snooossfuil. Tlioro is lit>t>lo fo ox‘it«ioiso any- 
vhoiro in ■feho lioolc- *rixo nofrat>lon and nomonolafnxro 
ti*o j>raof.ic?ally always ftlioso adojitiod intoirnaliionally . 
A^horo -fclaLoy ’diffor from in-fcomatiional nsa^o tilioro 
s ^ood jroason for t?lio aitorafrion . On jx. *700 w^o 
lo not. SC30 miAolx nso in Having a sjpooial notation 
or tHe» arit/Hmot>io moan of a Harmonioally varying 
|nant.ity. WitH tiHo x^ossiHlo oxoojit/ion of a foxv 
Uassioal soHolars, t^Ho roadors of t>His world will Havo 
litlionlt.y in ’nndorst.anding w-Hat. t.Ho an.t>Hor moans 
A- lion Ho says tHat. (JHf> ot^a is tHo liInglisH jpronnnoia- 
ion of V* M, tiHo sovont>H lottor of t;Ho OrooH aljxHaHot. 
Flio Hooli. is oHoajj and sHonld j>rovo nsofnl t/O many. 

'JjlL»tif*cfh4i Von Hrof. IB’rit.as 

Woigorf-. 3cvi 03S -+~ 16 'T'afoln^ <X.*oii>5Big : 

AlcadomiscHo VorlagsgosollsoHaff , m.H.lH., 1027.) 
:1H gold marlds. 

HaoB*- AViciokiit*s l>oold is a gnido fo t>Ho nso of 
o-fstioal me^ftHods in t.Hc^ study of oHoniioal proHloms. 
It is tHoroforo a x>r«iotioal ratHor tHan a tnoorotical 
l>oolc» and may l>o rogardod as a spooialisod form of 
t lir- Hand- nnd HilfsHnoH Kur AnsftiHmng ^Hysikio- 
<:‘liomis<3lior !Moss\mgon wHioH wras jirodnood Hy 
Ostwald many yoars ago» and of w^HioH a rooont 
o<lition w'as roviow'od in tHoso oolnmns in 1026. TCHo 
similarity of tyjpo of tHo tw^o Hoolcs may also Ho 
inf«=5rrod fr«>tn tHo- faot tHat X^rof. Woigoirt Has 
6«clioatod His own volnmo to X*rof. X-.ntHor, now' 
joint aut.Hor of tHo “ XXandixnd Hilf sHnoH . ' * 

T^^Ho soopo of X^fof- AVoigoxti’s Hoolc is indioatod 
<*loarly Hy tHo Hoadings of tHo oHaptore, wHicH doal 
witH optioal instromonts , ligHt sonrcos, ligHt filtors, 
l>liotograi>Hic prooossos, pHotomotry, 

spootropHotomotry, oolorimotry and nopHolomotry , 
c'olom* moasuromont^ onorgy xnoasnromonts, pHoto- 
c^Komioal Tnoasnromonts, miorosoopy and nltra- 
miorosoopy, tHa moasnromont of rofraotion, tHo 
analysis of polarisod ligHt, and tHo stndy of pHos- 
phorosconoo and flnorosoonoo and tHo lildo. *l!7Hoso 
chapters provido full information as to tHo instru- 
jnonts and prooossos tHat aro avawLlaHlo for oaoH typo 
ol moasuromont^ '!X*Ho dosoriptions are illustratod 
Hguros in tHo toxt, and Hy i6 platos at tHo 
oiyl of tHo volumo. THoro is also an appondixc:, in 
"vviiicH tHo wayo*longtHs and intonsitios of tHo 
snootral linos aro givon, 

THo HooH is oHytously nsofnl, and oan Ho oom- 
mt-,rx6Lod witHont Hoaitatlo^ to all laHoaratorios in 
^ riioH ontio<d > nxetHods inyostogation axo nsod i 

sHonld oloairly And a niaoo on tHo sH^df on 
^iiioH Hoolcs <d data aro Hopt for im* 

^i^'cHato rofotoqOoo to tHso laHcMcator3r. T* 1U. 

30M, VcML. X2S3 


^ JSl€t.rth. - o 4^rh ITmtos^^on. Hy 

H. HI. Oarrior. Hp. 222 -t- B platos < London : 

OHristopHors, 102B-) 10.»- 6d. not. 

Tms Hoolc givos a gonoral aooount of irrigation 
suitod to tHo roador wrHo w'isHos to Jcnow' somotHixxg 
of its oAoots and of tHo way ifc is dono writHout going 
into too muoH tooHnical do tail. THo autHor Hogins 
writH a statomont of tHo cHaxxgos in climato wHioH 
maHo land formorly Humid Hooomo nxoro arid ; tHis 
is largoly Hasod on* JEllsw-ortH Huntington^s ooxx- 
olusions, tHougH roforonoo is givon to tHo viows of 
Stoin and of Hurrard ; Ho tHoxx givos so mo aooourxt 
of tHo motHods of irrigation in tHo anoiont w^orld 
axxd in tHo modom Avorld. ' THo romaixxdor of tHo 
HooH, and Hy far tHo largost part, is taHon up wXtH 
a dosoription of tHo inrigatod ax*oas in Europe, 
Amorloa, Australia, and Afrioa, HotH noxrtH and 
soutH. 

THo autHor Has colloctod mucH xxsoful infornilllllttioxx 
ospooially googr&pHical, and Ho givos numerous 
roforonoos w'HicH are particularly Helpful, as tHis 
HranoH of tHo liter at xxro of tHo sxxHjoot is not too 
wroll Imow-n. Tlxoro is one notaHlo onxission, wrHicH 
sHould Ho romodiod if a second edition is oallod for : 
tHoro is no discussion of tHo relation ofip^xrrigation 
to malaria. WHonevor irrigation is staxtoci in a 
dry region tHoro is alw^ays tHo danger of malaria, 
and indeed tHis Has proHaHly Hoon a factor in tHo 
Hroalc up of old irrigatioix commuxxitios. Some 
roforonoo sHoxxld Havo Hoon nxado to tHo oxtcoHorxt 
w'orlr of Sir JMCalcolm IVatson and tHoso assooiatod 
witH Hirxx in tHo IVXalay Toninsula, and to tHo in- 
vestigations of X*rof. XC. Ht- W xlliamsoxx on tHo suit- 
aHility of certain w'ators for tHo dovolopmont of tHo 
mostj uitt> 

JP^iyc^M>ir4E:>griy of X'nfa,'»i,oyf JESci-rtf^ GlhiZXJ^'Ooel . ^y 

X^rof . Ada Hart Arlitt. (IMCcOraw-XIill EutHcuxios 
Series.) Tp. xi -+- 22B. (i^ow' V'orH z IWLodraw- 
Xlill HooH Oo. Inc. ; X-ondoxxA ISXoOraw'-XIill 
TuHlisHing Oo., Etd., 102B.) lO^ not. 

Tjeebs rooont formation of a OHlld CXxiidanoo Olinio 
xxndor tHo OHiid Quidanoo Oounoil,. and 'witH tHo ap- 
proval of tHo Eondon Oounty Oouncil, is an indica- 
tion of tHo increasing importance attacHod to tHo 
mental care of tHo pro-soHool cHild in England. 
iVElss Arlitt^s HooH comes at a very oppoxtxxno 
moment, and nxigHt witH advantage Ho road Hy all 
parents w'Ho talco a real interest irx^ tHe mental 'wel- 
fare of tHeir cHildren. It is perHaps ratHer teoHnicsal 
for tHo average roador. Hut tHomj.is a txremendoxxs 
amount of straigHtfoirward material in tHe HooH 
■wHicH will point tHe way to train tHe pre-soHosil 
oHild. If all nxotHers and fatHers could He HrougHt 
to carry out tHe trauining of tHe yoxxxxg cHildren on 
tHe linos indicated, tHere wrould undouHtedly He a 
consideraHle leasiexxing of tHe numHer of neurotics 
and psycHonexxrotioe in England^ and to a less eigtent 
a reduotioin in tHe numHer of oases of fr anl c mental 
disorder of purely mental origin. THe oHapters cm 
HaHit formation and on socalaX attitudes in tHe :fkre- 
soHool period and tHe, develcmment of ipersonailty 
strilce us as tHe two most useful oHapters in a 'welf- 
written and evenly Halanced^Hoo^, 
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X^^titLer-s to trHo Editor. 


jE!€24rtor cL€>e^ Ih^tdL r^49y9ort^bl€t ^ ^or* 

ccLTtr /r« to raw:>»* io oort-eagocwiMi tmtH 

th^ xt^T-^tGTJ^ <Kf9 r**^&ctedL 'rrhfX'rv‘^4^<esr^i^t^ jfo*' thi^ 

c^y* 'gtccrt^ ^f 3>r a.txj».* 5 . JVo ■»« tcticar*, 

of <:M,^ov%.^tf'rrh€y%Jua o€>Tn'Trw.'^^v^,^oc^t‘£o■n,£t.'} 

Slu-onrc 'Vb''a.'v^e E^c:l3.«>es a.n«S -Cbe ^usrox'jai IBov^aUs. 

XiJfl" tlio i»siaei of IN' A.rrtT».je3 foT* U^ov, 3 » sfioirt. no-fco i>y 
i»rc>f. Oetarl Sti«ix*»rior a.f >f>«a-roci -lixxcioT* tinis -fcitvlo- ]C*»*of- 
St;oj:*wi03r tl^ioro <3[o«ori>>oci f-fio ol^taoi’Vjfcttr.iorxs mcttio t>y 
Jhiim ekrkjd Enj^inoor JTox’ja^oti lEXu^lst, Oslo, of some? x-omaT-lc- 
ebl^Io e^ol^o^is Inoetrci sovoro-l sooojo-cls fitftioi' -tho o»”i;ccin«tl 


^o\ 


f 


C^txsexr'^^cf ^7 Osto . 

Ctfuitxo^^n J . 

<§> Eineifxoxt^^ JBZ . 
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«d^3e)Als ^wla^ioliL 'wox^ oatxatil^t^ci fjroxn slhor-ti 'w«tvo 

f:.r^abi 3 Lsrni‘t't>ear ECSJJ (X = 31 '^ 

airctl iy f og ttao ^aroefcolaod tfcto roooivo*- 40 fct 

TXaoeto «npc»oiekl si^pracbls '««rex'e darysi-fc sezxt irL JkCaujrcsla 
j^imoe tA^ara. tbo oacporixxacaxxt; laicusi l>eozx z-of>oebt>od 
o'V'Oic* auKxd o^ox* gfcgc^ixx, so^m^t/iroos and oft:.cn3. foTur 

-fcijockas a ^w^aalc. .i^ oontijri'u.onjs ^watoia. for- 't’ixaeia aolrxoos 
'we^aa also Jbcop^t at> 3B3indJhto'«rcMnL» lEXolland , in t^wo dilQ^osTarLt^ 
X^laoea^ oitJitor lay mysolf ox* an ascUstant* ox* by botvb. 
otf ns, did nof> boax* any of tlaoso lonj^ jaorlod 

aoboos foi^ so^aral montbs. 

'X'Jacsn anddanly^r on Oofc. IkX^ IL ^ tolcj^gqnaxn fxromi 

X*jrof . fS'feannar atai>in|gf ttxa tv v ox*y nno ooHoos Ixad boon 
boaxd tbat . aftonaoon. T17boz*onx>on X iznxnociiatoly 
ax*xranj^€»d aatoo x&i^bt a soxios of tost alannls to bo 

aont «»onjdeiti«i||^ Of tbnoo abox^ dots in x-ajaict anoOossion 
^i^on o-vory ml ' aobonds botisroon SrO and 21 o^olocsk 
loaoaX tinat- o. ■ X ^Xiatoiatod ’antb nxy asaiataint to tbo f 20 
en^pOuBda. !Xbixtooin oobooa "«roxo obaoarvod by botb of 
,vua^' tbo tunoa batwoon tbo ai^^nals and tbo aoboos 
boin^ r XX,, », X», »„ «, B, », 12 , 1 «> 12 , B, B soo. 

/X!bo ’<3mdicS> f!ro< 3 monioy of an oobo '«p*aa '*dway« oxcaetly 
,tb "i^bfco fa^^j^oncty of tbo sii^^nal* wbiob faot ' ootfipl. 

aBfo!?. I's^J '• , , . ■'■ ■ 


be easily ^oitidadl as tbo siernals viroxo ^ nnbxodnlatod^r** 
and' tborefoxo tbo z*oooi^ox ^aras Icojpt oscdlllatinsr*^ *X!bo- 
Goxnbination tone tbns formed bad oxcactly tbo same 
jpitob, ^vtrbetbox tbo ori^^inal sj^nal ^was i:*oooi'v*'od or tbo 
ocbo- 'Ibo froononoy of tbo looal osoillator aras 
sli^btly obazxe^od a fo^sr times after a si^xial a^as 
roooivod, and tbon tbo oebo oaxno in oaxxslng a SlijKbtly 
Arariod oitob of tbo combination tone, 'Vvbon tboro- 
x.xX>on tbo rocoivor Avas loft nnaltorod, tbo noxct roal 
si^^na.l caused exactly tbe same j^itcb in tbo receiArcr 
as tbe last eclio- 

*X*be ecboes I beax*d 'were ratbor 'woalc, and tbon®b 
tbeir oscillation frec^nenoy conld bo oasily idontilieel 
to bo tbe same as tbo froe|nenoy of tbo diz*oct signals, 
tbo tbree dots of tl»e orij^inal signal conlel not be? 
reco^zxised in tbe ecsbo, tbe latter boin^ of a blnrroel 
natnz*e, exc«?jf>t in tbo one case 'wboz’e 
tbe ecbo caxxxo in 3 seconds after tbe-; 
signal, 'W'bexz tbe tbree dots of tbe 
orijb^o.1 si^^xal were? very dlainly au<f- 
ible in tbe ecbo as -well. T 

X'lie?reizj.>on X svxKil^csted to ^ X^rof * 
Stox'xner to count tbe sifsraals in tlic' 
fnrtbez* exj>oriments, so tmat eebot*.-.- 
beard in Oslo and in Eindboveijt 
could p>erbai^*s be identified, ^^Ir* 
Oct. S-i neither in Oslo yior\ in liSirarl- 
b o veszx Avere ecboes beard . JH « >Ave ver , ox t 
tbat date, betw-een lO and 1 7 Car .IME.'Z', ^ 
ecboes w^ere ag^ain observe^d botb ii* 
Oslo xxnd at t'wo different ffdac-i'M- 
(3 bzx*. at>art) at Eindbov-en. 
f re< jxaencies of tbe tAvo osc?illaf iiijLr 

reeeivefs at Eindlxoven -were a» I - 
justed at diffcrezxt sides of tlxe cax’i*i<*i' 
f x*ec 3 [xi en cy of tbe sif^nal in <>i*doi- to 
elirxxinate so far as i^>c>ssible' tlxe rif-»k 
of x*ej^ax*dizx^ st**ay sxjBCnals as eolxot'w, 
IE*^rof. Stornxex* Icindly sent mo tlir* 
obsejrvatiozxs xxxaxie tbat day at CI>>>lo 
•wliejne 413 ecboes were noted. It** 
ceiver INo. 1 at IH5ixxdboA’'en (-witlx 1 v\'o 
observer's) noted 4 very Avoab ecb<»*-i^ 
and x'eceiver INo, 2 at Eindliov-r-i 
rej 5 istox*ed ecboes- -A. j>art of ^}^« 
sixnnltan.eons obsexw^atioxxs axe x>lott<'t 
in tbe accomx>anyiKX|^ ^^g ranb (r*i|^. I ) 
X'be timirx^ of tbe obsox*vatitni‘ 

'was done 'witb a stoj> -wateb, wliiJ* 
for tbe observations <§> tlxe soc'ontl 
band of an ordixxaxy 'watcb was ur**'*i. 
tbe ecboes often lasted more tljai3 
1 sec., tbere is xxo doubt tbat some ecboes wort- 
beard jpraoticsklly simultaneously in tbe tbree j>lat*e>' 
referred to above. TXbexreforo, tboug^b tbey are often 
di:fi^ioijLlt to observe, tbere ms no doubt tbat tbe eclioes 
really exist, as tbey bave been beard by sc?A'er«l 
obseXTvex’s at different ^places and a few^ times even 
sixnultaneo usly . 

JX» an exjxlenation of tbese ecboes, X*rof- Storinor 
in bis letter su^l^€»sts tbat tbe 'waves axe xeflcct<^( 
froxn tbe streams and surfaces of electrons -wbiob lu* 
bas j>ostulated as tbe raeiult of bis reseaTebes o>x tbe 
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aurora borealis. 


.i<f%i.c»oordin|^ to tbis vmexv^ 'wsve» 


Avould bave to tbe JBCennelly-l^Leavisidc Jsycr 

and travel distances otrtside tbe eartb’s atmosi>ln^»^ 
comipa^i^^l'^ 'witli Ibe distanoe .to tbo rnoora. 

INowr fortmmately 'wireless 'waves, e'ven sbort 
usually do jpenetrate tbe XCenneliy ~XXes v* 

layer, otberwiae lozmST-distance commusmication 
be imi>ossible, and an al'temative expilsEnation 
occmxrrence of tbese lon^ interval ecdxoes may be 
in tbe fact tbat tbe -wa-ves may jpenetrste" -MJeW 
no^ tbe layer. XTsbally, as X*!rof . -At^i 

bas sSmownt, tbe -layer bas a relatively 'Well-x^*^^^ 
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tAe^Jtx&itfy of «s:i«ofi*'oant»"> clLlKx:xii:2.i»1^4»» -wrifilx iV, CbX&cf 
l>e»oc»xxx&» a6«ar^ fox* 'w^bv^oa of 31. roofcro lao^t/lx cbocl cb 
<i©*at«i'fc 3 r of o»i>^oO lO* «»loo't>'rox]u3 o-o« ]Bkd[o3roovax*, -viri-i^lx 

i>lia cii»i>oi*a«oar>. la.'wr c»3ci>xreaeio<l oy e 'wo oaeiily o1b>t>fibin. foar 
t>l:&e Iplxewsio dxxd kx‘oo.x> 'volooi'fcy s w pSiMa >f -*> **««.» ~ <?*» 
so t>laebt> «bt> i>1aoc»s •wliox'o -fcoo oloo't’iroxx doxxax^y i» 

xxocbx* t>lia ox*it>ioebl oxxo, t^lrxo ;E>liieu30 volooiliy l:>oooim.os 
iixfiriLi-fc©, citt 9€X,*iir;^ 0r€>x*^ -velooiaCy <a^- 

^r*oc»<?/fc« 6 t 3K«3^o*_ ■’WTxojcx i-fc xxo^w liLAj^jpoziLa t>lx«bt> tvoo 

j-ola.tii'vo vsbrxebtviorx of ^Ixo olootiiroxi. doxxai-fcy 'writilx 
ovox &, dis'toxxoo of &u 'wa.vo-loojgfilx i» smiBtll, -felxori tilxo 
Ajvaa.v€ 5 a xxxeby x^voxxot^r^fo a.in.cl soalc 'vwiroll ixx-fco f>Fbo TdooLOolly- 
i-Co€bviaido la^yojr «biDL<l fx-abvol in xroj^oxxs 'wlxoio flxo ^x-ox»^ 
volooi-ty ia axr».«bll ; -fcixoy -wtIII -fclTioxoiAi^ori l>o x-ofioofod 
«.t> -fcliko roi^ioo -%Krix&r'& «? ek.|r>|:>X'Ofibolrxoa ^ox*o- 

lt> i» ol>yioxia fliof, io oir'oxaxoafa.xxooa a. coin.- 

s-*i<loi*a. 1 :>Io ■fcixxio ro«ty ola.j'xao l>ofo3t*o -fclxo ocnYto is roooivod, 
t.lxovtf^lx flio 'W'JBbvoa IjiAATO xxovoj- ■t>r*a.'ve»llod oxxt^sido flmo 
«*tsfci*l-lx*a «bfcixtiosp>fjiox*o, '"rixia j:>oixif of vioTW^ 'W'oold sblao 
€‘>c|.»lf*^iTX -fcfio oiax*iotx« oolxooa ol'jsoxrv'otl l>y A— iIoyt> 
«».xxd I-f. O. 'V^ooo./j? jf-n^e. J^cr^io JE7y»o-, 

16. f>€51 ; lf^3H} "wlxiolx 'woiro diafijnLol> f»*OTO. •w'oll- 

Ico-ow-xx »*ox»*xd -Uxo- -world oeslnooa <£ba -vErsks Cblao xron'xa.r'lcod 
H.v r*x‘of. >Vr>|>lot:,OTx. abf. t>lio XJ.l?t.€5-I- aroootirx^). Xo 

f«bC5t., a.c3oor‘di¥XLjp: to t>lxis oxci-xleboexf ioo • CLXxy f 

I x^-tL-wcioxx sij^xxebl sbrxd oolxo oebrx I 30 oxci.><5C!!±o<l. t,c> oocxxi*, fXxo 
l~>l»<*ixc>or»orx<»*x l>oiTxjac -w-lmolly #50 v'-oxTcxod l>y t>lxo gfra-dioxx-fc 
<»f t lio oloof.jrorx dorxaify. Tliis 07CY>l«bniCbt;ioxx fit>s ixx -woll 
wilt I t-Ho fa-of flxa-f flxo fixxxo iTxt>o»wa.l Ixof-wooxx si^Cxx«bl 
♦xiifl oolxo ia oactarorxioly 'V'a.i'ia,l:>lo, 

Oitr -vio^wsr is, flxorof oro* flxa/f fclxo 4 ^ 1 * 0 opx is ooro.^>x*oaaod 
«Ti<i ‘ Ixotflod ■* for* somo t>ixriie» irx flxoso r*Oj^ions -w-lroro 
t-hie* >art*otj.j.> x'olooity eb}xipir*o«LoXLoa skoxo. 

15j(b.r^TMr. VA.-fq' r>M::Et X*oil.. 
I^«rbt.t&xir'lc:tm.di|B^ X.«»l:>or'a.f.oriva.xxx dor* 

N. V. X»lxilii>«* ^looii«.Tacrj 3 orvfa.l>x-iol«orx, 
lOirrdlxo'voo., IQ'ov. 21. 


lj>r ooorxoaciorr 'W'ifilx X^x*of. Sfojrrrxor’a irr.t:.ox*oat>ixxs 

orx t>lxia aval>Joo-fc in lSr.A.mr39tB: of X^ov. 3, it> nxoy l>o 
>t' i ri t^-5x*oat; to izicjuiiroi -w-lxotilxor- l^y j>o.roly t-or*apo«t>**icd 
ttroTxcjios suolr loo^ torxKposra.1 x*o1>CbX'dcbtJiorra of ala.or't; -w'ar'V'o 
Tjtxay oxcjplAimod. .^l>oom3cr.eblly lon^ rot>a.**d«b- 

Kroa of axxolx stspcmcbls,. rrofcurmod fr*orx> flxo of>i>o3r ebt^xoo- 
-wox'o fix*0t> cbxx.norarxood l>y -A-. XX. Taabylor* a,rkd 
^ Y'otxo.j^ <f=*»-oo. JT-rt^t^. JS7-r»^», vol- 13, 3MC«by 

* wlro, in oacyxorimonta ocbz*riod onf l>ot?wo©n Xloolbcy 

t oirxl and 'VV'ausilxirig^ton. ol>fabinod z*ot>cbx*dAt>ion8 oorrro- 
31>oo.dinf5^ -fco cb diatManoo of t^rmnesit^ of 2300 Icm- to 
10,000 lrnx.» Cbltilron^li t^lro |^xro«kt« oirolo diat4Eb.noo l>ot>-w«)on 
afafiona wrsus only 4^20 1cm. Xn diaomaain^ tvlxoao 
^^j>e»rirr^ntia in n fibt> tXro JElxrvuseiola moot>in{ 9 ^ of tXxo 

I. - II I on X%ndio Soiont>mn<q|uo Xnt>or’n«bHbionciblo in Sojptiomlror* 

^ rt waa nointod ont» t^lmt* -wixoloacn -wau-voa, mcxotixa^ 
Mit'. xorxiaod lay or* at> 'V*oxrfiioal inoidonoo, -w-onld ■t-mrvoi 
iijiwtxrda nn't.il t>%xey * foflc^tiod * at> a T>oint> "wlaoro 

^roya.jx ^oloeit^y 'W'as xoduood to ac»z*o, and tlrat> if 
lonraation cpradiont in tlris 'waa not> lariec^* 

ttio wa^roa tnl^lrt Ixo apT>xooial>ly xotasxXod. Iroforo «bnd 
’ tdfero ontmoal -rralno of ioniaation. X^nt 

O^i*^vnt,xtat?ritroly, tiro xmtaxdation of any €ci£pnal aont oro 

from t .%10 sfir^naaiidi: and TO*cs«iDl*vod tlrar^ again is 

^ '-isd rraUXiaelsion ' cwsot^o, da an 

Of Xnd«w>, and tXna 

. m 4 b yeiry.- snu^' 
"Xioisix»Ber 39 «kto 

-No. ao«*,.;'Vo«.i at«Q' . c*V' 


and JE*iroif * dt>oz\mor* ax*o m-ucsir longor* tslran otesojrvod 

l>y Taylorr^ a nd 'Y'onng, Ixnt t>l::^t> intoJrmodlato ^alnos 
ar“o aornotirnos dlxtainod ia o’V'idonood l>y somo -'woffc 
oarrfiod ont in tliia lal>otrator*y l:>y ISkXr*. !l^. il,. -A.- l^or^row, 
■wlxo liaa ancooodod in getting jxlrotogrrairlxio regiatira- 
■fci<*n of tiro oolrooa from IBindlro’V'on oorrro- 

aX>onding to x'otardations of 1 aoo. 'X'lro c^nostion 
arises ^wrrotfror -wa-v^es of 30 metres oan rremain travel- 
ing witlr a lo-w gron-p velocity in tire ionised layer for 
suelr a_ long freriod as lO sets, and yet l>e of a]pf>recial>le 
intensity on arriving again at tlie grormd. As piossilrle 
piatlrs -we miglrt consider tire -waves as travelling 

ronnd tire eartlr in tire * ionised layer or as travelling 

Iroriziontally into tire sunset (or sunrise > discontinuity 
'n tire layer and Ireirrg redeeted tlrere. If -we con- 
sider tire grouip> velocity to Ire small, tire calcrrlation 
of tire attenuation e3Cj>erienced Iry tire -waves turns 
out to Ire simple, tire signal intensity Ireing reduced 

to of its initial value, -w-lrere rs tire frec^fuency 

of electron collisions -witH. air molecules and is tire 
time of retardation in tire layer, Xf -we assume 
commonly accepted values for y at 2SO 1cm. alrove tire 
eax-tlr’s surface, a signal of J O sec. retardation -would 
1 -^ 4^-0000 Qf' its original value, w-lrile at 400 1cm. tire 

corresponding figure -would Ire s-*®. 'X'lrus, xmless 
tire ordinarily accepted values of y a»e consideralriy 
in error, tire at tenrrati on of signals retarded Iry 
travelling at tlrese Ireiglrts -w-ould l>e vex-y gre»at. ]|3ut 
if tlrere vrere sudlcient Ionisation at Ireiglrts of 600 Icxn. 
or more, it is certain tlrat retardation -<wit]rout muclr 
alrsorption could talce place, altlrorrglr our inadeouate 
Icno'W'ledge of tire values of y for suclr regions precludes 
a more quantitative statement. 

'X’'lrere is, Ixowever, »urotlrer -possilrility . Xf -we tirinlc 
of tire ionis«^d layer as a * reflecting * slrell, tire --w-aves 
sent out Iry axr emitting station -will converge to some 
jroint near tire ArrtipodeMS, w*liiclr, ixr trxm, nray Ire 
regarded as a source from -wlriolr anotlrer set of -w*av€»s 
enrrerges. X^o-w it is Icno-wn tlrat conditions in tire 
layer alter very rapidly, so tlrat tire points "to -wlriclr 
tiro -waves csonverge every ^ sec. (tire time of a circum- 
ferential Joxrmey) -will vary rapidly. Xt tlrus nray Ire 
scrme seconds Irefore a par*ticularly loud repetition of 
a signal reaclres a particular region of tire eartlr. 

Xn conclusion, it may Ire pointed out flr^^t informa- 
tion relating to tire question of ter re strial or erctra- 
terrestrial ‘ rejection ^ nray 1>e olrtained l>y testing 
-wlretlrer -waves of 30 metres, xneeting tire layer at 
approacimately vertical incidence, actually pene- 
trate it. SZncperimezrts to decide tlris point itexv sliglrtly 
longer -wa-ves Irave Ireen carried out rn tx'ansmissions 
Iretw-een. tire ^^ational X*lrysioal X.«al>oratory and tlris 
lalroratory as part of tire programme of tire l^adio 
Xtesearolr JSoard of tire X>epartment of 3cienti6yc a»nd 
Xndustrial Xtesearclr, and it is Iroped tlrat similar* tests 
may ire made on 30 metres slror^y, 

1E5- "V. AjparrL.xn^oas'. 

'liVlreatstone X^alroratory, 

XCing’s Oollege, AV.0.2, 
iS^^ov. 27 . 


TTlre JEXydLroacyl. JBtadteal Xn IPlam-ee. 
rX^BTs; evidence in favour of tire view -tlrat tire lr 3 rclroacyl 
radical is present in :BLames Iras Ireezr sunradrrarised 
recently Iry Xionlroeffer and XXala*er <Jg5. CiTISswKa,.# 
f 37, 263 X323). Tflrere is no doul>f> tlrat tnds radical 

is tire enritter of tire 3064 A.. Irand, pracMS^nfin. tXra spectra 
erf Irydrogen tUucnes, and XXultlrAn and ^S^innatetn, and 
Jdtonlroeffer Ira-ve e^o-wn tlrat t^is Irand occurs in 
alrsorption -wlren -water -vapour is Ire a ted to Iriglr 
temperatures. *X!*lre discovery of the- eaciatenoe of tlris 
radical In flames Iras an izasfportant from iir g. en tire 
developznent of our Icno-wledge of medai^MEfeisms of tire 
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aroaotiioxxst oooxii*jri*aL^ irx aao^ci }ii>^cix*oocu:‘l>ozaL 

•£kmxxx&»^ 

*X*lie iia.frcL-i'cxi x‘«bclia,'tion fjroam JKxycijrog^ii. flsirncke^s is 
usi3L«kll>^ o«03ril>o<i "to w-ar-fcox* xxxolaoxxla, oja. g:ix>tmcli3 

t>}xa.t> so xxxa.xx:y' o€ fclao orruisslon. l>aja.£ls of w«*t>oi* xrfibjpovor 
<000*^ O. > axad. alasorjatiioxx l>c^rx.dLs of 'wettior ■!*^^’>wr«,;f>oor* 
<*700*^ ct^i'oo Awrit>lx filxo ozxxissioxi. laaxxds from -fclxo 

AsjrriLO <I^s.soihtojx» .^•9'M.n. 'tAiThct ^Hiz-ry*,, SSl^ 5 

J.8d4-). If, lao-wovor, -fclxo Ixydroacy'! rsdioal is jparosoxx-fc ixx 
"wa,t.e>r vsijxovxr* «.<> fxi^lx i^oim.iaora'tMjLros, -fclaoxx somo of -tfio 
iofra—rod oxxiissioxx froxrx tilTLO flarrxo nxay txo <5lxxo tio it> axxd 
zxot' t>o vafxoTxr-- Ooxx:H.xaroat>iozx of tilxis idoa is 

olafairkod froxaa a sfiody of xxxoasxxromorx-fcs of "fclxo -botal 
radiatvioxx (xxxaizxl^?' irxfra-rod) from fiaxoos of Jay dromon. 
an.d oscy^oxx ’W'i'bfx 'V'axyixx^ oom.f>osit>tozxs. 

Tlio zadiatilojcx fjrom t^lxis jQlamo Jxas Ixoojtx zrxoasxirod 
^y t>)xo moflxods dosorilxod jxrovioxxsly ^Oarxxor- axxd 
^volxnsoxx, d'o'ar- JSoc., 2BO ; 1.028)- Tlx© xxxixcod 



irxo- i- 


£[pas©s XAror© lxixrxxt> xxx a oylizidrioal Ixomlx 4K> ozxx. loxx|^ 
asxd 2*/i ozxx. c3Li agxx©t>©r» at> axx ixxif>ial jxrossxxr© of 1 
afcsczxoe^lxoxr©. Tlx© xradlafioxx ©Txxifi>©d i>lxz*oiJt|^li a doorif© 
'w^xxdoa^ aras xxxoasurod l>y nrxoarx s o f a IVColl flx©Tarxxo;]pil© 
artd a X>oyerxxixxj^ ^alxratxoxxxofor- Tlx© rosxxlfs ar© slxo'wrx 
for* a «xxxfxxl>©jr of *xxix:t>xxr©s of oacy^oxx axxd Ixydr-o^oxx irx 
1 , W'lxoz© Hx© |^alxra 3 txoxxx©f©z* d ^lo ol^ioxxs ax© j::^ot>t>©d 
a^aixxstv poxrooxxta^© 60 xxx;|xosii:>ioxx- '1 Jx© d©d©ofioxxs Ixaxr© 
ooefxx ooxrx©ci>©ic|, so flxat; Ixx all oas©s flxoy ooxxnsspo^^ 
^^K© xadiatAoxx from fix© saxxx© c^xxaxxfify of Ixxxnxf ^as. 
Tlx© xosolfs aar© of a js^xolixxxixxaxry olxaraof©r, axxd fix© 
I> osif ioa of fix© xapuaxcixxxxxxxx is xxof Izxxo^srxx aocrorafoly- 

TK© xix«.iFC^ptxrra ©xriissioix of xadiafioxx do©s xxof oooxxx* 
for fix© xirxi:>c^WPco of fwo yo1xxxxx©s of lxydx*<ojg;©xx ariflx oxx© 
of oxcyaoxx, -wlbcioljjf.. aronxld Ixo ©3ficjp©©f©d, sixxo© flxis xxxixcf lax© 
|^y©s fix© lix^^©St^' fjbaaprx© foxxxjporafxmxr©^ If oooxxjrs for fix© 
xxiiacfxxr© I3Cj| "f-O* y©ry xxoarly, "wlxiolx ixxdi©af©s flxaf 
fix© Ixydroacyl xsadicxs^ xxxay tx© r©spoxxsilxl© for fix© 
©xisissioxx of parf of fix© radi^fioa froxxx fix© Ixydro^g^oxx 
. ftaaprx©, ' 

Oxx flxis.- as mxxx xjpfloix If is jxdssilxl^© fo ©xcrfxlaixx fix© 

JNto. Vcwc., 


[JE>xiossAa:s£:xt. 

alxo'v© ©xxrv©. If fix© Ix^droacyl xadioal is jpxoduxosd as a 
:dx©f sfa^© ixx fix© xoaoiMoa l>©fvir©©tx axxd. 

H* H- O, — =>-203HC, 

arxd if ©rxxif s a fraof ioxx of fix© ©aox^o^y of olxoxxxioal olxaxx^4L» 
as olx©xxxilxxxxxixx©so©a©©, f]x©xx fix© qxxsdxfify of radxafion. 
©xxxiff©d -will d©f>©xxd oxx Ifs a-v^ora^^© dxxrafioa of lift'. 
Tlx© Ixydroxcyl radioal 'will xxxxdor^o xoaofxoxx irx f>>« 
;j>r©s©xxo€? of lxydro^©xx fo ^ixr© 'wafox* af a raf© •W'lxiolx -wiil 
d©i>©ri.d oxx fix© liydro|^©xx ooxx©©xxf raf ioxx- *X*lxxis, ©xcosks; 
Ixydro^xoxx xvill cOxxxixxislx axr©ra£C^ lif© of fix© radios 1. 
ICxcooss 03cyjC5:©xx ^woxild 1>© xxxxlilcoly fo xxrodxxc© sxxoli jx 
xrxarljc:©d ©ffoof as liydrogr©rx, and fix© d©cr©as© oxx flio 
oxcy^©a sid© may 1>© dui© fo irxolasfio ©ollisiorirs. 

Oil' O, =-OM H- O'a- K. Ta'W^xx.a.. 

'W'- CS-aaxTsa. 

Tlj© CTrxix’'©rsify , Hrisfol- 


^dlolscalar Hydro^an In Sunsp^oCrs* 

’WaxaL.JEC oarryirx^ otxf x*©s©aroli oxx fix© «A©m©rxfH »»f 
rar© ©arflxs irx sxxxxsoofs, I lxai>jr>©TX©d fo x*»fic© soiiit' 
lixx©s ixx a p>lxotog^x*ai>lx falc©xx af f>»© jA.rc©fri s^lar fow«'r 
l>y IProf- O- Al>©ffi 'wlxioH, so far as I krxoxJi^ Ixavo rint 
1x©©xx lxiflx©rfo id©ixfifiL©d- Tlx©s© lixx<.*s, -vrliiolx woro 
r©lafiv©ly irxf©xxs© irx fix© sjxofs, arxd vary; fairxf. c>r 

©rxfir©ly al>s©xxf irx fl»© jxlxofos 5 ^>lx©r©, xrxay 1>© af f rilxii t(><l 
fo fix© s©oorxdary s^ocfrixrxx of Ixydroi^orx* flxaf iw, t*j 
fix© mol©c talar sjpoof rxxrix . 

Tlx© jxlxofo|?rapilx was fal£:©rx iax fix© sooorxd oixler 
■wiflx disj>©r*siorx 1 ~ 1 maxx-- axxd flxt.» i-ocl 

jxoxfiorx of fix© sj>©©f rxxm Ixof^v-ooxx XfxWOO fo X.0200. 
oxx© of fix© x©e:iorxs wli©r© jxarfial Ixarxds of sfrikiiij< 
ixxf©rxsify ai>|X©ar irx fix© soooxxdary so©c5f rxxiix. It 

'will l>© xxot©d flaaf fix© r*©|^ioxx jxl»ofo#^rai>lx©d doo« not 
irxoltxd© Ixaxxds of oaloixxixx Ixydrid©, 'wlxioix oovors a Isrtfe 
jxorfioxx of fix© sfxof sj>©cfrxar»x -wifli v©ry rxxxjrrx©rota8 txn<i 
v&xry ©ro’wdod lixxos, x©xxd©riixja: if imjpossilxl© fo idoatify, 
■wiflx arxy ©©rfaixxfy, fix© lixx©s of fix© s©c50xxdary sixoof i*nfn. 

(Sixxo© ©9£p»©xixxx©xxfal dafa axxd f lx©xrrxxodyrxai)iii'a] 
ooxxsidoraf ioxxs do xxof ooxxfliof ■writlx fix© j>r©sotx<*«? of 
rrxolooxxlar Ixydrofs^ovxx txxx<i©r tlx© onoxxdifioxxs of fesmfieia- 
f txr© axxd nro-vailixa^a; irx fix© sfxofs <4000"=* Iv. arid 

lO"* or 10“* af m. >, 1 r©solv©d fo oomjxar© a -widt^r roj?itnn 
of tlx© sf>of sj>©ofrxam ■wiflx fix© s©oorxdary Jxytiroj?'**^ 
sj>©ofnam fo asoorfaixx wlx©flx©r ooirxoid©xxo© Ixotwoen 
fix© f^wo si>©cfra ml|^lxf sfr©xxfirl>lxexx fix© Ixyixof lioKta <>i 
fix© i>x©s©xxo© of arrxolsoxalar lxydro|g©rx- 

ITor flxis i>txrj>os© I xxxad© txj^ of fix© jrooorxt- a-ml 
aooxxraf© m©asxxx*©m©xxfs of fix© soooxxdary s|x©<*trum 
of Ixydrofifoxx carxi©d oxxf l>y H- O- flal©, <1. ]Vloi»k, 
arxd I5I- O- I«©© •JTonr-, BO ; 102B), and 

of a lari^© soal© xxxai> A- ==* J. xxxxxx.) of fH© stan.^pot 

sjpoofrxxxxx falixsxx af ll4f. AVilsoxx, a ooj>y of wlxicJj w 
ixx fix© Aaroofri Olxsoorvafox^y . mhiis xrxap^, jpx^jxarcsd ny 
£:il©x*xxxaxx af fix© (proaf solar fowor, xxsnx^ ffi-© jaoian^in^ 
sysfoxxx for fix© sfxady of xxxa^xxsfio :d©lds, Ixas ixot yet 
l>©©xx x>xxl>lislx©d- Tlx© ©oxxxjparisoxx, ■wlxioix ■was ex- 
f©xxd©d fo fix© re^ioxx l>©f'w©©xx X©400 axxd X 4450 , «novr^ 
xxxxjtxx©xx>xxs ooixxoidorx©©s -wiflx a TxxacKirxxxxatxx ©rror of sooa 


sir 0-03 -A.- ixx fix© I- .A.- sysf©m. 

I xxofiood, fxxxrflxor, flxaf all fix© lixx©s wrlxioli are' f>i - 
sxxm©d fo lx© flxos© of fix© ©©oondary s;f>o<jt,rtxTTi 
lxydroi^€»xx slxo-wr xxo f rao© of fix© JK©€3arxxatx ©ffooi^ a^ ^ 
s©©xx ixx fix© xxxao- Xxx faof, flxoy l>©lxa‘VO 
do fix© lixx.©s of oaloixxm iiydrtd©, xxx agy xeisixxx© 

©f©., also i>r©s©xxf ixx fix© soots, Tixis 
xixol©oxxlar nydroAotx Oaxx lx© joarssaixf ia flj« 
rogpoJEXs of a stxaauemof ip Ixsyopxd- fix© . ^ 

xxxae^ofi© £i©ld, wlx©r© fix© i>o©Qal:xllif^ of f lio 
af l©asf of ©orfaixx JCkxdl©oxxI©s* is 

Xsfiftxfo di OlxlxxsickSr ^ 

dolla XL , ItTxxi^ox^fik. V*!© 
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*3nBUB9 :i;M:k^ffi»ireia|C$i»4M!i. i>o ixat'^rit;^ autit^i3.*< 

t>ioiPt . «>£ aooolo^ioarl , jpryro^feseiioza. tio 't^li.cs rf cbCKt> 

Ojpijnxotaus -to Jl CML oM^zii X>^l>lial:ke'cl 1>^ £3nr3kit>]hi 

8oni8kxi. X«atstrit^\M:acMek. 

til€Mn4»^ 'v^ol* *73*"l!^‘o. TDlato s«juicixri«bz-i€M8 atfii £ollo'w» t 

Ojptizimodcii. 03. 3El»ifificil3r oon.£»i:^irue<J., ;B^z‘Axai«»x* aurkd. 

mfMXx^xicx < J.330 £0 1.30^> did xkc»£- :dx -fcyjpcse fox* £.lae» oldox* 

Igoxxojrio X3MBkxnOei« oasrcMajpt/ ixx tilxo c»«u90<» 'W’ixox^ -fclxojr die- 
tiixxot.ly' fstifiktio -fclxakti t-lxo laipocsiofs moTxtiioxxod i» of 

t>lxo ^oxxoja- 

Oj^irxioxx OO-- jE7*it.*<»«ck<»&c» 1 B06, *witiln. M>ZcMtt<as: afc« £‘yit>^ t>y 

3ol3Soqilxx!erk'£ (10X2). do^i.gptxat.'tiiorii, . is 4a.%>i8ol\xt>o ^^rxxoxx^rxirx 
of JL^oid^r, XBTOc*, j>- 300, t>y%y€* bl^^tae, auriid 

Sxxv«fclid«»t.€»» JS7wto»x»4aeffocr IBOS, -fcyjpo lojr 8ul>fto<^\xe>xki:. (10X3> 
dottij^nattiioxi. ~ coiEi. 

Ojpirkioo 100 . ^'ILTri.dox* sxxejporksiork of -feXiLO x*oIo€t f-Xro 

p:emot/yj3e» of S^o-vsTox-fay, IBIO, i« filxcod au^ 

^t^icLta. ;M*kx*t>ijriL, aL.rkd txXxo KorxotJjrjio of tSyr't-n^otHff^i.s 
AVixiclxoll, XBOS, is fiacoci cks t^jact- "Vvixxofcioll 

( =::r C^rt&ri XX 4 R.ll>. 

OjpirxioTx lOl. ^Tlxo tioolxxxioetl X^ett^irk dosigi^xs.fioxxs 

osod Ixy X>a,xxilo’Wslciy', XBOl, rj-xxcx/ejsr cle- P 

vol- S (12), 1>X>- TS8-TB2, *kX‘o xxot/ ir» Ixa.t-mooy' 
■w-ifli t/l»o Ixx't.ox'xxfitt:. iorxatl XXxxlos of JISoolo|a:>o£ki iNorooxx- 
cjlat-xiro, Ckxxd Cfcx*o tiliorofor'o xxot. suLl>joct. to oit>a.t>ioxx ox* f H.o 
law* of j>x*iox*i't.y orx X>eLSis of sa.id j3«xl>lioaLt:. toxx. 

Ofxiriiorx lOZ.- — A frorxor'io rxajoo (oacatrxxjplo. 

1BSB> is xx*»t- ixx'V'a.lidebfod Ixy" tlxo o«.xlioi* f3-«j.l>- 
lic^ax-tioxx of t.lio idoriit>io«,l ox- ak six^xilcxx* xxa.xxko of Imigrlxor 
i*a.itlc <o>ca.ixi|:>lo, jr-^x*o*«ocr«j^/MxiVji, 1B2B). If '’JTfxun.i^M, 
(t-ocl. of F*’r’Ot.eiic>c€f%jt§\.txtvM^^ 1 BI>H> is ooxxi^oxxox-io 
>A*it.lx cxi^allnta- <*.sd. of J’cZt-f^i.yot^-j&n-ic^ 

is a, sxxlxjocstvivo syixoxxyxxx t»f J-*T‘<»t^cxT^y:ih^zJ^%4^ , 

Oi.>ixxioTX 103. m-x^^ fyj>o of X^allas, 1*707, is 

^r-tjLS £..iiiLrt.« X708, alxsolixto faxxtoxxy rxxy. CJr-tuc^ 

is l^ox-olxy^ ^xlaood ix x f Ho odioiai list, of koxxox-xc: xxarrxcxs. 

Opixxioxx 104.— — Tlxo foHoxfxrirxj^ S7 ig^oxxor’ic: xxaxxxos, 
witli t.y|:>o sxxooios oifod, ax*c* ixoirol>y fxlaood ixx t.lxo 
offioiai list of i^oxxcsx-ics xxaxxios z 

J*jrotoa&oa r Jt:i%*.r^^nicx ^ i^cx , 

if?<*x*ooc5^#»/.»« z Oostxxia z ; !^«7e»xxxatoda r 

f*' itfjrict; Jhfs^r'odcsirvx, ^troT^fgfyl<94^., JS ; 

OlijjCooilxaEst.a z JCt^*,rsft/yt.’r€3ei^hM^ } Xrlix-xxdixxoa z cc?x9««3Mf fjo^cx, 

Z Ox*'ixsty0boc»«x z C^cxrxcex*, 

CJ^-X'XX.-irxko.r-XAS, J^o»^«fccrr*xcj», Orx^<ex.cs, 

5 I?CifxlxosuiX'a r ; 

»^<"*<^>x’I^ioxxicioa z z .AjraxxosGt sexx .A.x-Sbxxoida z 

^oax-ixia z C7Ho»^€9g3>ecxt^ X>eix>»cMfc5zc:, 

!T'x*o»x**»€d«.x*x»a. 5 *inx3rsa,txx*x-«k r Z:*ey9€.^Btmae. z OoIIotkx- 
oola r J^etdExxor-^SK. z Ox*t.l3w>i>t.oxr4BX z JSJc^x^brxxM^^ C^fxryl^ 

jr*^!r^gpt€x.x^M»iUM. ; .^xxo^plxaura r J^^cf^oticfxrMr, 5 

^catixxijxt^x-a z v4xx£/^o«»or^»s, JV’o^om.soaCcx, JF?ed«*«7«x«s. 

^ r-eo^^xMx. ; X>ox*xxxaT>t;eix*ax, t z Sx»ofox*ia a. 

^*1 a. ^fvHanijpfora. r JF^xdJdix? S IVXaxxxxxxaxlia t 

O. W. 

<»ooi*4e't>«kx*5r tirO tslxas Xxxt}0«7tatjic3HExcxl Oorxxjrrxiaeioxt oxx 
, . a&oologficsBbl 1^9"ox3Rosrxolat>xmx*«t>. 

Waslxixx4grfcoxx» 


^«l?^cdbkotogi^UMt AMdiaraXai ^oC XteAXoaltejoa* 
HA*v^tasrc» x-xlkooxxfjly 'teck'M^fitillteid xnovaxnd 'tlxia 'wox-ld* .atxxd 
>100 xtt opnuta^ 'i^'felsx '^ainoiw ^ftyj on ew of MbdxooXiaxx^ 
Jaa,; -Sax M ao ^mm3l Todio ,. IT^So^vo -tibiouiisi^e i-fc' 
^ossilxla jfeaffc^ciMO^JSapc^^ oC Mui^lsMa ^mjggK-fc teoSUt^Mo 

V- .y >3^. ■ jH^aS^psthm^- -tdxMo 

:Nro. 


'<X> , !E2xjrxotr£oxxol xodioolisxxx. > 

<2> IMCoolxcucxiOol xrcxdxoeblisxxx. 

{3> XXot^Xoxxaxl x*odioolisxxx. 

'^y x-odlcsoliaxicx xxxojiucx. tilxo ot>tlf>ixdo of sooXclxti^ ox* 

^>x?Od3HOi4ixxxcc xmdiool oxr fxxodUbxxxoxxt>ci.l xrofoxrxxaus. Xxx t>Xx«i 
‘dxrat^ ■fc 5 rj»o 'witixxoss o do«ix*o fox* xrofoxrxxx.* ’vsrrtilxoxx.t> isutx^r 

sxxflS^oioxxt>i 3 r ooxxsi<lox*od j^x-oj^xraxrxxxxo. IS’oxrrxxoxrly -wo Ixad 

0 i>«xx*tiy ixx t.lxo TJxxit>od 3<^tyos oallod tlxo X^oi>xxlist> I^fibxrty. 
Xt> Xxod ooxxsidoxraxlxlo sxxoooss atr ftxrsti, as a jxaarty of 
jxxsfitlalxlo ixxdi^xxafioxx ox* px-otosf, l>xxt> lxa*v*ixx 4 ^ xxo -xjiroll-. 
3roasoxx€»d jplaxxs it- Ixooaxxxo oxctixxol.. 3oxxxo Oxxs ■wittily 
dofxrxod a jxoipxxlist as “a xrxaxx wlxo doosxx^t IdSi.O'vir wXxat 
1 x 0 waxxts, l>xxt -warxts it daxxxxxod l>ad.** 'Tlxo soooxxcl 
tyY>«^ is Ixxxilt oxx a tlxoory ox* do^prrxa, axxd is -woll illxxs-' 
tx'atod l>y IVCax-xtiaxx ox* X^oxxixxiaxx sooialisxxx. Ixx Itussia, 
ftxx*iovxs clol>atos ax*iso ovox* tlxo qxx^stioxx, 'Wlxat 'W'oxxld 
IVIaxTsc, ox- wlxat woxxld I^o xxix x, Ixavo said oxr doxxo "^rrx 
oscistixx^ oix-oxxxrxstaxxoos ? Tlxo ttxix-d ty^po, to wlxiolx 
xxxaxxy soiexxti^o xxxoxx Ixoloxx^, is jpx-a^^xcxxatio, axxd dojpoxxds 
xxfkoxx tlxo oloso axxd ooxxstarxt stxxdy of all tlaMS faotoxs 

1 xx-vol-vod . 

* 1 * 1 x 0 fix-st axxd tlxxxd ty^>os ixi-volvo xxxoxo tlxoxx^lxt 
tlxaxx tlxo soooxxd ; Ixxxt ixx tlxo ixx*st tlxo attitudo is 
ox-ixxxaxri ly sxxlxjootivo, ixx tlxo tlxix*d txxox-e» olxjootivo. 
^Katioxxal x-adioalisxxx, wlxilo alxixxxdaxxtly disttxxot fr*oxxx 
tlxo otlxox* two, i;>ax-tals:c^ ixx soxxxo Txxe»asixx‘o of tlxeii? 
q[xxalitios. Tlxxxs it xxooossax*i ly Ixas to 1>€> Ixasod oxx 
fi^cod ixx-irxoijxlos, tlxo laws of I^atxxr-o ; axxd it ^ots its 
dx-ivixxg: fox*cso fx-oxxx tlxoso oxrxotioxxs wt^^olx ooxxxo fx*oxxx 
a soxxso of Ixxxrrxaxx valxxos, ro^axdloss o#^t»oolxarxistio ox* 
oosxxxio ooxxsidox-atioxxs. ISxxxotioxxal xadioalisxxx is tlrxc*, 
osusiost, axxcl ixxay ov^oxx Ixo said to l>o disp>layod 1:>y 
olxildroxx wlxoxx tlxoy x*oscsrxt disoijplixxo. H>atioxxai 
x-adxcsalisxxx is tlxo Ixax-dost, axxd at diitox*oxxt tixxxos xxxay 
l>o tlxo xxxost ooxxsox-vati'vo ox- oaxxtioxxs, ox* tlxo xxxost 
;i>x*Oi^r‘<3ssi'V’o axxd ■V'oxxtxxrosoxxxo. Its j^x-OjgTx-axxxxxxo vaxrios 
witlx oix*oxx.xxrxstaixoos, axxd Twitlx tlio ooxxx^iotoxxoss of oxxir 
lkxrxc>v%rlod^o axxd aooxxx-aoy of ovxx- Jxxdj^xxxoxxts. 

*!■*. I>- A.» Oocncxcaxcrx^x*. 

ITxxi VOX'S ity of Oolox*ado, 

Hoxxldox*, Ooloi-ado, Oot. 30. 

X.ron]gt W^avo Radio Rsoojxtloxx axxd A.tzx3xosplxox*icz 

Oaxoxxo . 

I ^cxasaxc -witlx I>x*. I>ol>soix <1 SJ a.'X'xtxx*;, ITov. lO, jx. 
72S> tlxat tlxo x*olatxoxx tlxat Ixas Ixoorx foxxxxd Ixotwooxx 
Haxx^^aloxo otxsorvatioxxs oxx IVIadx-as axxd tlxe» oas^oxxo 
valxxos fox* xxox*t>i -vs^ost>o»-xx SSux-opo x*o€;i xxix*os oxctsxxdod 
olxsox-vatioxxs fox* ooxxfix-xxxatioxx. I^ax* fx-oxxx Ixoixx^ *»-*•> 
assoz-tioxx of an ostablislxocl x-olatiozx, xxxy lottox* ■was 
xxxtoxxdod to <ltx*oot attoxxtix>xx to tlio j[>xrol>al>lo ooxxxxoxiozx 
as sJrxowxx l>y tlxo oorx-olatioxx fxgrtxro of O-BH ^ 0*023. 

I>x*. X>ol>eK>xx is xxo doxxlxt a-wax-o of tlxo ^pozxodio 
vaz'iatiioxxs ixx radio fiold xxxtoxxsity as ■wall z tlxis Ixas 
Ixooxx slxo-wxx Ixy Anstixi, IVIosxxy, axxd otlzox* ol:>sai:*vaxrs« 
* 1 * 1 x 0 Haxx^i^lox-o olksoxTvatioxxs oxx lifadjras, too, ixxdxoato 
tlxo saxxxa. Ixx additioxx to tlio soasoxxal vaxriatiozxs 
xxotod l>y crvox-y ol>sox*vax*, wo Ixavo also axx acxxxixal 
ixxoxasbso ixx ixxtoxxsity, sf>ooialiy xxxaxrlcod ixx tlxa ol>- 
sorvatioxxs on Rox^ctoanxc, at Alaxxdon, axxd at ^iVsinti i n jyp> 
ton, witlx fair*ly dofxxxito sirxxilax- var-iatioxxis in snnsnota 
< Vl^olfeixr's £i;^nx-oi^>. 

In tlxe jpxasont oaso, ooxxsidox-inig^ tixo dixstaxxon 

and tlxo jpaidiod of ooxnfxaxrison sisc: jmonti n i — ^- t jaca 

xalatxon fotxnd was so nna:scs>ac3i*od tljiaf^ a ooxnabcxon^ 
oanso fo!ir tfcxs -variatioxrxs snige^sstod itMlf if tamaxs* 
wonld znoan tlxat tlxa vaidatioas in oacmxn *val-*n 3 fi 
wottld not tMBxxrtalce'' of a stiriotly looal c^araotM% 

3Dt» udoWte faqw ov ar, of aC^*;*. 3dN»l»soia*a ^atat da n aiate ^^ tlMt 
ixjL latitnttes ■l^beo an nn al. tTMctattona of nfadna am 

oon^fMtMtat^mdy moall# it wotdd Ibfa to 

tf toasa la ttny ainxilaasity *«^M#atioiSa «tt low 

lotitddaa* atscdb. mm *owatr 







i;;iD3sc3SBa::i»X2& l.d!2^B 


will x^o X>jr. X>ol»eK»x ^4ef>ot3Lci. .oxiu 

l^.o«xl|4>3r i4>solf , 

VS^lxilG -fcfihfarirxec 'tJhno |^3r'eeb'<>oei.t> oebxre am '«»3c«»mimiM>iom 

of ol>st«>iTv«tt;iojrks, suca.^ oo mm oaciom suKomld mot> 

t>o ^vox*loolco<i- , 3KI- SSmscBias'arv'^s.Aasr. 

0^3 iB'ajallafkxm ftoad* X^omdom^ 


im^bexr XX3rdz"OOAarl>c»xxtt frojm. Jadr<yrlxaim,<s « 

St-amloy ound ]t^«b8la, im 'fclxoix* in.'t<oa^»t>in.s 
l€9-fct>ojr om t>lae» jprodoot>iojra of liij^laoz* lay'di-oo«r*l>oms fjroaam 
jncxot>lxckxxo, A.at?rj».JEC , lISTov. lO, i>. TSG (of. £bl»o I*arof- 

laoolor*^ ooxmameNcxtjs* ZNTov. 17, j>. 773>, lxa.vo iraqxxiirod 
xvlxotixor oebarlaoxx -wlxiolx i« fox*xxxod daxirim^ f.la.e> -t:>1nLOxrrca».l 

doooacrapaositiioxi of axxotilxcwtxo ooxiXd oorolaiixo xvifclx laydro- 
^erax “to fojrarxx j^£U900U£» la^rdrooetrfooaxs- 

Xjx ekt^'toaxxj>t>izxj^ t^o oac:“torad t^lxo xxaet.}xod» of arxo£b»\xjriax^ 
tlxo etz*049b of cr»t«fcl>drac«all>^ mot^iv^o »xarfaoo<5 “to xxorx- 
xjEXOt£bllio STXirf«t.oos JF£oz/^ /S'oo. , -A.- vol- 11©, jp, 1 ©O ; 

1©28^ I lx*x“%»‘0 s“txadiod “tlxo «kO“tiorx of » ^arAjalxi'to »axa-ffitcso 
»xafap»oxrt>od o*x olxlaxo. olety' xrods oxx xxxotlaaaxo, otlxyloaxo, 
cxoot>3Aloxxo, jxro^yloaxo, a.ixd Ixydrogoxx* 'l^lxo ^jr«xj>lxito 
6ixax “WJBWB Ixofiu'tod a.aa oloota-ic oxxarroxxfc “to i>oarrx^oa*fiwtxxro« 

va.jr3?'ixx|af fr-oro 300** O. to 1200*^ O, , ost,iarxx4a.tod lay ax dies- 
a.{>f>e4Eurxxx|^ ^ ^ojpt>io£i.l - Xax t>lxo of 

lilxoso lxydx^oofita*l>oxxs , ^eua oaxarlaoax xv“«a« sul^wakys dojxoisi-tod 
oax 'fclxo oacfcoarioar of t.lxo ^rax^'alai'to film. JK ^ood dojposit:. of 
oeurlaoix 'W*W3 cxlso foxaxxd irx flxo ^oros of “tlao olxirx£k ol«xy 
arod», »o Tjraxaolx «o t>Jxa.“fc -tlxo iaxi“tia.lly “w-lxito rod xvcua “tvaraxod 
lalebolc: “tlxjroxa^lxoo't, ojxd “tlxo a-axt-o of diffxa«ioarx of 3:cxs froxxx 
“fclxo ooxxfcro of “tlxo rod to t-Jxo oax“tMido “waaja cxxt. doxxrrx “torn 
tixxxois l>y Ixoax-tiiapc for S arxiax. »“t. 1 lOO^ O- irx jarojpylorxo. 

X>xararx^5 tilxoo3Ci3orirxaoix“fc« w'it-lx rxxo*^lx«.rxo axrxd fxrojpylorao, 
t.lxo:ao ^«U90M w'or'o «xxdd«?ixl>’" a’*orrxo’V'od Axxd jrojxJ«rOod lay 
jaro4ajsi“xaros of 3, lO, 20, o.txd OOom. of fxaaro Ixydrogfoax. Xrx 
orxly orao oa-»o “W'aaus -tJtaoro axrxy oixxxrx^o iax flxo orossxrro of 
“tlxo Ixydrojgorx irx'brodvicsod , tlxija laolxx^ *x ixxoa-o«x»o 

iax jxxrossxxro of O-IS orrx. rraorcxxry, axrxd folly aoooxrix“tod 
for lay tlxo f^ill ira Uxo laaroxaxotirio jaro»s«xai:-o dxxrira|^ “tlxo 
oacTxoarxmorxf. 

Tlxo c5orxd«t«ioax <si€aom» ovidoaxt tlx«xt xxxxdor tjxoeao 
ooxxdi-tioxx^ tJxo cscxrlaorx dojaositod i« izao4».jpasxl>lo of oorra- 
lairrirxg- “witrlx lxydro«o*x cat- axaxy a.jpiarooifial>lo sjpood- 
W’lao“t>lxor oasurlaoxx csoaxld oorxxlaiKie* wi'tlx laydroj^ori «it> “fclxo 
xjdLS'tcux't of d^gpoeit-ioxx dova.l>f/f ul. 

I^. ITxj».3>r OoT<r»T>xr»x-iE- 
^f. JTolarx’e Oollogfo, O«.ml>rid|a5o. 


Kof:srdlosx of MLolooulos Ivxduood tvy 
Xnr <xxa oskrlior molo “to I^Arrxjxxxs <^xa^. 2S, ip. 273> xasro 
ATOXX.'t'txrod “to jsujcqgposl “tlxm-t -tlxo rxola“uilosif>y or 'V«raxx|a:s “wlriota 
eaoooxrx'p&zxy llxo orij^irxcxl lixxos of t: Ixo rrxorcsaxry aearc of “tor 
ttoea't'torixx^ ixx laoxx^eozxo liquid, cxro “llxo offocrt of “Haocao 
oollijsioxxs of f>lxo irxoidorxt li|glxf>-qu«ua}b«». “witlr “tHo rxxolo- 
ouloEi “vrlaiolx ro 3 'ul't ixx & olxa.xx^o of t>]nioir roto.liozx«al 
.jA-ti tJhio 3 pro»oxxt> “fcixxxo “wo 4xx*o xxoij 'V'csory olocxr 403 to “tlao 
ooaExditioxx 3 “uxxdor “wlxicslx jbl farpixx ancxsby l>o sot up> ixx “tlxo 
xOEXolooulo -wkxozx li> oollido3 X4«ri“tlx <x li|9]xt>-<:ixaJButx-txaLrxx. X-t 
aaujfigpoars, Ihiow'o'V'or, rocuooxxasrlalo t^o 3ux>l>i^0^ tluot “tlxo 
X>xol>4Bbl>iii‘ty’ of suoix ejalix laoixx 4 ^ ixxdluood alxoxxld do]30zxd, 
fNxooxx^ oUxor footor^, oxx tvlxo do^pnoo of ojp“fcio«xl aaxrxi^o- 
“broray of tslxo acxxol^oxxlo. 

Xxx 3fe£p:ooxxx4»cxb Wiblx tld3 «u.iP|po3ibiojrx it is foxxzxd “tlxcat 
wlxllo tliMei Siroaxcxcktio coxxxooxxxxds suolx su» laoxxasoxxo, 
tolxxsxxoi* oto., w-bixslx Ixek.'vo stxoxx^ O2>tio4eil 

suxisotxSc^pyv^^Bfacl’afi^'t fslxo *wtxx^^ of tlxo 30«xtt«ar*od lixxos ixx 
jfix . <ietdldxx3; Wa^mxaaaaae^ tlxo ooxxxgpoxxxxds suolx ss 

^saBurldOXX. otlverr^ olodlxol, o-to** “wlxiolx sure^" 

acooxro '£3i^tx^|p#o oixtlocirlly^ tlxo oflEoot 

-', 05 »» 3 ^ -j^B N yry JA f ^uxrtixser ^ oozx^xxitks.tio of tlxi3 ido«x^ 

dfxxnxsci^od l>y jealiotog r s q plxs of tJxo so»ttorod spootrxxxxx 
Jj j ffla Ma ft ocMdxox*. disulx>lBxd«a 'texlcon lay Bfr. 3P. 'V^ JKxssix* 

tfSKnanxMJby io o««r lei.l«ox^«i4lory. 

' limowxx “tlxcKt tlxo c«rl>oxtk disuljpabido xzxolo- 

V^MC-, isaj 


oute IXAS CX Ixxeslx d 
olx.oto|$r«aX>^bkS slxpw* 
Ixzxos, ' cxlso stroxauK 


'Of ^ c^xtioSilL ' -SiiadlisotJrb^py - ' ’ '-.TCTtio 
_ / mdoe «KMacxo dtl^p|yeMC»od 

stroxki^ wixx^s cxcooixrxpeun.yixxer tlxo ori^g^xiaBl 
lixxOs of tlx€» xxEXoxTOtxxry sro.. Xxxddozxtslly* wo. xatxAy 
xxx^extmom tlxsi.t tlxs wixm^s 4BX£a;jpoeur to ooxxsist of xxxx.S3*olcsbrisod 
li^S-lxt. O. "V, JBLjkMttAJsr ^ 

Kl. IS. 

210 !Bo“«rl>s.as;s.r 3tx'00t, 

Oslcutts., Oot- 18. 


TPlxo Olxroirxxoxicaksrss of 

Xisr sx:>ooisJLly “woll-fixcod pre^earstioxxs of tlxcs ocxolxy- 
olxsso < ^>4Baolxy toxxo stSijgo> of stSbixxod ^witxx iroxx- 

orfibSBilirx, tlao follo-wixxs iplxomoxrxoras “w^oro olasorvod s 

Tlxo Ixorrxolo^ous olxrorxxoixxox'^3 of ttxo t’W'o ooxx j vxj^otoci 
tlxrosids 4eare> sjalit, arxd tlxo txiv-o lx«.lvo» of 04EirC*.li 
(olxx'oxxxiolos > ror7xs.xxx ira oorx taot ^£as Ooloi xxlso fourxd ; 

JZ^iiy€>r9€>H. , 22 ; 1©21>. 

*X’laes«€> tyvxiro jxcrirs of o Hroxxx iole»» laoooaxxo / joixxod <if 
srxxa.li> lay traorxs'vorso tlxr<i>s>d3 O-oloi «.lso olasor'voi I K 

ctxxd if laxrgi^o lay leators.! fusiorx. \ 

i;^«.tla€»r oftoxx laotlx tixo »i»t<9r olxrorrxiolos of oii<i 
laoxxxolo^pxo do rxot uxxito witlx tlxoir ]|x«rtrxe>i7s,\ laut oixl>' 
orxo urxitos. Tlxu3 tx tx*ora« v^oa^so V i« foraxxodV fSoTTTit-- 
tlarrx46»3 eu xx'xuxxlaor of suolx V’s folloxiv orax> 4BUXotliSjipr iax tli<' 
tlxro4Exd . 

Xxx Sr smaxll |xorooxxta.#?o of CMj=tos tlxo tw'o tsi.'-stfr 
olaroxxxiolos of oixo oIxx'ox'xxomoixi*? cx.x*o xaot oc^xazxl to 
laoTxxoloi^ous jarxia*, laaxt «ro xxiuola wrxxax.lloi’'. 

Ixx *x »orxxo'wlxtx“t laxr^^ox- axaxxxxlx'^r of xrcxsos, laot H 
lof^ous olaroaxxoxrxox”o*-? axjro xxaxxrlcodly «*fxa.llor tlaxm the 
^oxaor«.l «isE.o <«.lt lxou|afla tlxi« i« x“'«xr i axial o>. Tlaov' fire 
ooxxxxootod lay tw'o tr«fra«“V’'or«o tlaros^lin. T’ixis cloii>»li» 
ooxaxxcaxcioxx is axxx ixxdioaxtiorx tixaxt tlxoy xxro dix-i<lori, 
xvlaiolx as xxot otliorwasxs x'isilalo. 

Xxx qui“to €X sxxxaxll ixoi'ooxxtexfact* of oaxsos oril.\ 
laoxxxolo^oxxs cstxroxaxoxxaearo is 'vdsilalo. It is snci 

woll stcxixxod, soaxxot.im^^s sHoxvixxf? ixadio«xtJ.oii>; of 

cli'V’isioxx ixxt<a tvro. Oxx tlxo otHor side* tlxearo is *x l»lfMtk. 
fsxxxd tlxoaro 4 a.r 0 aao tr4a.xxsvorso tlxroaxds. 

JFoxxjrsr lXa«:r.£.L^4li. 

C'axrxxogio lixstitxxtioxx of Vt’'4txslxixx|?^toxa , 
X>ojps.rtvxaoxxt of Oorxoticas, 

Oold ^jpxrixx^ Xlorlaor, 'Yorlc, X.T,U--A., Oi't. I- 


SClOfCtrlccxl C3o»clxa«riX“vXt:y of Xdstsxls . 

Ijwr tlxo roooxxfc tlxooacios of xxxot4axllio cwiaxxd xxrtit »ii t h<^ 
oacolxcxxx|i^o of olootaroxxs laotxjirooarx xxoijaclxl>ourixxj? >vtoyis 
}x3s xxot laooxx sax63oioxxtly ooxxsidoaroci . I’lie 

xxo’w qusurxturxa zxaoolxexxxics fixs cxraxaliod “to xrxaolooxilt^K 
sttowm tlxext, for dist4SJtxoos of tfxo oardor of tlxosc? whict 
tlxo Sk“toarxxs ixx ex orys“texl Icxttioo, olootx'orxfi 
ov'or fxxaataa ozxo extoxxx “to-.tlxo otlxor moaN» tlxexzx lO*** times 
Xaor scao. Xtoxx^lxly, tikis fanoquoxxcsy of ixxtoroli*a.ti^<e is 
s ftxxxotioxx of “tJxo xxuolssr oxxcxf^^Cca* tlao xxuml>e>r of 

tixo olootaroxas s.tozxx, 4ss "viroll exs of tlxo svorfsre 

dist4SJxoo of tJKo lextoarsxio xxo i ^lx laoux*» (xxutrxlaor of 
xaor csoll 5 “toxxxxaonBxturol. 'X'lxoso “vratiisulalos laxxx-e- 
slxowm l>y IC. Honcfold JR&eo»4jw* xrol. 2©, P- 70J ; 

1©27> to lao dcaoisi-tro ixx arnsJcixx^ CMX oloicrxoxxt «• 
csoxxduotor- jAxx exfxjplicad oxctoXTtxsul dcatd Tsrill ***^^\„ 
tJxo xrexto of oxtolxslx^po “witlx tlxo, ■atxsxfi^'fcaotxxs , 

tlxo dirootioip, of tlxo silootado .jcMod s^uso *x 

olootroxxs ixx 'oxxo dixwcsttidix. , 'HgTioar; ” 

'vexluos of tlxf> .^XB^jp^dr-ooxadiaotiv y 

tEX®ky 'Xwewxlt* " , ‘VklA 

iSy sdjmxittixxig; tlxis 

to ckoooxxmt for tl>o xiMX9fwi»o 

oxyxstcxls of aeino sucxd Qjadxuiuagcx, -wixioi^ Ixexvo rooe 
1222^> ~ ^ 
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l=»|roaiiA«rt:io^x;E m«>idL 3P^r03pN£i-tli<» oif 

IBy ^ix- £:sL673HU3tr Rt7rrxcs3Xt3EroK3>, O.M,, Ptojs. H,S. 


TMxy. 2abjeit> y«>aujr X jTofoxjpocI tio orooeamt^ 

a«<3.v^A€?te«i in. ;£>z-o<lnot>ion. of ■v^exy ivolfi- 

>» fox* fooIwaioByl ipiajrpoao»> lEtncl A*p;^i€m.1:^ion 

x€»ao ‘V'oliiaugofit f>o O3db.«to.s-teci. fro'i>c»8 in ocrciei:* 

tiO ol><;€fcin. «l oonions fiiui 5 > 5 >ly of li:i^ii.»9]pe»o<5l oloetoon^i 
fitncL fiLfomA cbno Ixi^ix-firof^noriLO^r xcLGliat^ion . Xf i« of 
infoxosti <>o no-fco liow in rooont; yoa.r« om? 

ici.e4a.8 Ixatvo ^w^icfonoci a/s to tti.o ]poasil>ilittioa of x>ro~ 
<inc’t>ion of ^%r&xry Kigali -fro t^xieniLoy r«i»clia,'t>iojnL of t^l 3 .o 
X-ra,y l>yi;>e, l>otil:i \>y a,rt>lfiol«tl etncl nCLfnretl^pkroooaaoa. 

On t-lio q[na.n.fmn tilioory, t^lxo onorgy "a<asooi€i.t>ocl 
witfi a. c^nantinna. of ra.€5liAt>ion. of frocjxionoy >* i» givoxx 
t>y wixor© is t>Ho woll-lcrxown oonst^nt of X^lanofe, 
swift olootrons im^xin^o on xna,ttor, r£L<ii£Ltion 
of an X-ray tyx>o is gonora tod ovcsr a wicio rango of 
froq^noixcios, and it ixas Ixooix Aroritiod O3s:j>orinxontally 
til at tlxo mascinxnm froc^nonoy of tlxo radiation 
ol>tainal>lo in tlnis w^ay is lixnitod liy tlxo rolatioxx 
JC = 'wlioro J57 is tHo onorgy of niotion of tHo 

olootron, a rosnlt in aooordanoo wit lx oxxoi-g^y’" oon- 
sidoratioixs . 

l-i'or i>xirj>osos of disonssion , it is A’-ory oonvoixiont 
to o3Ci>ross tHo onorgy of a c^nantnxin' not in orgs 
l>\it iix torms of a i>otontial difforonoo in “vrolts, 
tlirongH wHioH an olootron inixst fall to a<3C|niro an 
o^jinal onorgy. XCacprossod in tHis way, tHo onorgy 
of a c|uantuxn. of groon ligHt corros jiond s to 2 
oU^ctron-ATolts, or 2 AroJts for HroArity. X^oforo tHo 
scJvont of X-rays tHo HigHost frocincxnoios 03«:aminod 
Avorc^ csonlinod to tHo nltra-Ariolot jxart of tHo ligHt 
w^xocitriira, oorrosj^oixd ing to loss tHan 1<> AroSts- 
l*''olloAwf ng tHo dis<?ovor>^ of X-rays and tHo a^^lioa- 
t.ion of xxiotHods for dotorxnining tHoir frc»cj^ no ixoy, 
wo Have-* Hc»on onaHlod to stndy ra<liations oAror a 
v^'ido rango of individual onorgy, varying from a foAv 
Iiixn<lrod volts to 3f>0,0i>0 volts or moro. X^y tHo 

xiso of sjpooial gratixxgs and otHor motHods, tHo gajx 
in froq^nonoy tK?>tA%^ooxx ordixxary xiltra- Adolot ligHt 
and soft X -rays Has Hoon Hridgod in tHo last few 
THox^ a]p}>ea3rs to Ho no limit to tHo maxci- 
muni fiA^qj^noncy tHat oan Ho oHtainod Hy tHo 
l^omHaxdmoxxt of xxxattor witH olootrons, oxcoofxt tHo 
X>s*^ntioal dilHScnlty of oHtaixxing stx*oaxns of tHo 
reej^nisito HigH-Anelocity olootroxxs. In soxxio rooont 
o:s:]porixnonts in tHo Xxxstitnto of TooHnology, JPasa- 
dona, aHont 1 million volts Has Hooxx sucoossfxxlly 
s^pHod for a sHort tixno to a sxxitaHly dosignod 
X-ray tuHo. Xt is stato<l tHat tHo X.-rays oHteSnod 
xTOxo of snoH intonsity and. iponotrating jxowor tHat 
tHoy ooxxld oasily Ho, oHsoxrvod Hy tHo lumixxosity oxx 
a jmxo^o^Hoxiesoont soroon. lOO foot a-way, 
j our* onporxjnonts in tHis dirootlon HaAro 

i>eon Hndtod to aHont' X xnilllon volts, and wo Have 
not yet aHte. to parodLnoe X-nays in. tHo laHoia- 

tox*y to tHat sHown Hy 

tHo y-^^a ys SRO<mtanooxE^^ onatitteci Hy radioaotivo 
|>odxM«- 'li^|g3hwfest^-liro)g[X3io^ HHsearvod in. tHeisr 

to Hetaneon 3 axxd ^ 
J^nxuxon . 3o«no x^eoont oaBgperttnotnts indioato 




■3»^' 'XOi ■' 


tHat tHo *y-rays -wHioH aooomnany tHo woaH radio- 
activity of ^ootassiuxn are of still groator 3 ponotrating 
tHan tHo rays froxxx radium. Hut no doUnlto 
ostixnato of tHo xnaxcixnuxn froq^uonoy Has *so far 
Hoon xnado. 

*rHoro is in addition anotHor gonoral xnotHod of 
oStimatixig tHo firoq^xxoncy of radiation tHat isciay 
arise in certain fundamontal atomic x^rooossos of a 
simjilo typo. A.ooox*ding to xnodorn vioAV'S, onorgy 
and mass aro closely ooxmocted, and tHo xrolation 
Hotw^i^en tl»e onorgy le^sident in a xnass wa. is givon 
Hy tHe woll-Hnowxx eq^xiation of li^instoin, !£? «« »ae®, 
wHexro r is tHe velocity of ligHt. A.ccording to tHis 
ATiew, if any system decreases in mass Hy internal 
rearrangement , tHe* total energy lost in tHo proooss 
is given Hy tHe product of tHo cHange of mass 
multiplied Hy c®. Xf tHis energy is exnittcMrl in tHe 
form of a radiation of one definite fieqi^uono^'' r, tHon 
Hx' -=^ c®d»r*., AA^Here r/r/x is tHo accompanying cHange of 
mass of tHo system. On account of tHo very small 
cHange of mass even for a large emission of energy, 
it is cliffioult to give a direct excperixxxental piroof 
of tHis xr€"»lation. Hut tHere seems to He little douHt 
of its general validity. J5ven for tHe radioactive 
Hodies AvHicH in tHeir sxiccessive transformations 
spontaxieously emit a vx*ry large amount of onei-gy 
per atom, ixx tHe form of /:?- and y-i-ays, tHo efiFoet 
to Ho expected is small and difHoult to measure. 
THo atoxn of uranium of xnass aHout 33S, after 
sucxeessive transfoxmiations involving tHo loss of 
oigHt -particles, oHaxiges into an isotope of load 
of mass aHout 30H. It is to He axitioipatod tHat, 
if tHo metHods of j>ositxA?'e ray analysis could Ho 
applied to tHeso elements, tHo dififerenoo Hotwroon 
tHe atomic masses of uranium and tHo resulting 
lead AATould include not only tHo ma:^s of S Helium 
nuclei in tHe fxeo state. Hut also aHout O-OS unit 
of atoxn io mxiss, corresponding to tHo total omission 
of onorgy of aHout million oioctXA>xi- volts per 

disintegrating atom of uranium . THis di!fiforenoo 

aHout 1 in 4000 sHould Ho just dotoctaHlo Hy 

tHo xnotHods employed Hy .Aston in His study of 
isotopes. Similarly tHo oHango of mass in oacH 
transformation can Ho deducted if tHo onoxrgy ro- 
loasod duxXng tHo process is Hnow'n oxporij!Uoxi.tally . 

"We sHall noAv consider tHo application, of tHoso 
ideas to certain nuclear processes. It is novr 
gono3rally accepted tHat tHo nuclei of all tHo 
olomonts are composed of protons <Hydjrogon niAcleij 
and electrons. \vHilo it is of oourso difHoult to 
a doHnito proof of tHis HypotHosis, wo Icnotir tnat 
it is strongly suppoxrtod Hy tHo world of AySton on tHo 
atomic massos of tHo isotopos of tHo olomonts and 
Hy tHo o3Cpoxixnonts on tHo HHoration of pxrCMEKMtis 
f]ram oortain ligHt olomonts wHon HongiHaTOlod Hy 
SAVift fx-partidos. It is goxmraHy sup^^cAod 
tHo Helium nucleus is composod a dlmm oo«n-<^ 

Hination of four protons and two olo^atnoNHa. THa 
mass of tHo HoHum aibons is wHxla 

tHo mnnn of four Hydrngon atciafl^ ''Ht tHe jcMbdto 

ia ^ X X-OOTTa. m in n«3itl»aEw^^ a %omm of 





:2%r ^ ^ 
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lanojaa of in foMnArlsion^ of t^tio }i«rl#mxiE 

^ 4BLtrom. ^l&ic» ixicfioariios^ isb l.oei«^ of otioxr^p^ of 2*7 zn^Uilsn 
olootaron-'^ol'te in fJoio ^pcroooss of InxOcling inolloxn 
nxioloxis from froo clxmJ. Xf ifi 

> 3poeu9il3lo io izxi«i»@ino 'tpljifibt; in some f>his c^im&rjgy 

is emit>f>e<f ocii^t«eu»t>ro:p^lxiee.ll3r» in flu six^ie 

-fcixe eantergpy of f^lxe wooldl 

oorre»x>oxi(^ to 27 million, volte. Tlxe energ^r emitted 
I>er S/tom is time very Isr^e^ 4».nd it lies l^c^en sujg- 
jested l>y Eddington and otJberfii tlx at tlie fox-mationi 
of Ixelium from bydrogen nnolei and electrons may 
l>e one of tlxe sonrcses of tine energy radiation, from 
tlxe stars. 

In a similar -way tlxe total energy emitted during 
tlxe formation of any atom of Icno'W'n mass from 
free jprotons and electrons may l>e estimated . iSince 
tlie jproton in a free state lias a mass 1-0073, and a 
mass aixout 1 -OOO in tlxe average nuclear combina- 
tion, tbe ener gy released i>er x^roton is about 7 
millioix volts. Eor exam^ile, tbe atomic vreigbt of 
tbe most abundant isotojxe of mere ur^^^ (atomic 
XI umber 30 > is 200-010, and tbis jiresumably con- 
tains 200 jirotons, of mass nearly xxnity, and 120 
electrons. XXisregarding tbe small mass due to tbe 
electrons, ^we xnay conclude tbat the total energy 
emitted, dmring tbe fomxation of a mercury atom 
from free jxrotoxxs and electrons is aboxxt 1*400 
million electron volts . 

IJVben -w© consider tbe exetreme oomjxlication of 
sucb a beavy xxucleus and-* tbe number of its com- 
jponent jpairts, it is diffxoxilt to believes tbat tbis 
exxiission of energy can take j>laoe in one single 
catastrophic actw "" Xt is so * ra ueb more likely tbat 
tbe energy is emitted in a step-by-step process 
during tbe oirganisation of tbe nucleus. E accept for 
ligbt atoms, vrbere tbe xxuclear structure is simple, 
it is to be excpected tbat tbe radiatioxi of energy fronx 
all com pleat nuclei vrould occur in successive stages. 

On tbe otber band, tbere is one possibility to 
consider, *wbicb xvas first put foivii^ard by Jeans to 
account for tbe long lives of tbe bot stars. He 
supposes tbat even tbe protons and electrorxs are 
not indestructible, but may under uxxknox^m con- 
ditions be traxxsfoxnxed into radiation. 'XTbe total 
internal energy of tbe electron is about fi00,000 
volts, but of tJbe pxoton X 340 times greater, or about 
040 million volts. If vre suppose tbe proton and 
electron to disappear together in tbe form of radia- 
tion, tbere mustbe an enox*mous liberation of energy. 
If tbis energy be emitted in a sixigle c^uantum, xve 
should expert to obtain a v -radiation correspond- 
ing to about 040 nxlUion volts. Such a hypothesis 
IS adxxxittedly of a very speculative nature and may 
b^ very difiioult of direct proof or disproof. 

.4.part froxn the radioactive bodies -we have no 
definite excperixnehtal evidence of the enxissioxx of 
pexxetratix^ x-a4d||ations, either in the formation of 
atoxns or destruicition ;of protons, axxd it may be that 
the processes ccMtxSidered do not . take place nxxder 
i^e conditions Apf our :exp cJx * iJ tnente oxx the earth. 

. Oxx the ether .hand* the Icmg I^e of the hot stars 
indmated astfrmoxxktcal evidence does 

to :eome sux^aL pcooess or processes in 

wdhieix tite: Mbess^l^Uatf^ Oef exxergy . is ehofu^us csoam* 
paared wit^fc-thLe xnasg involved. 
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3Ct -is thna of very ’ ':jg^reat\ -iht^^est . tb/< -ossramthe 
whether ary .dix<Oet earperinxenta^ evidence can: he 
obtained of the eacistence of such ©extraordinarily 
energetic y-rays. TI*his intcurest is heightened by 
the excperixxxents in recent years -which have showm 
the existence .of an e 3 xt 3 cemely penetrating type of 
radiation, soxhetimes called the * cosmic ^ rays, in 
our atmosphere *a xapdiation much m.c^e pene- 

trating than the 7 ^ -rays froxh the radioactive bodies. 
This radiation has been detected and measured .by 
the sxnall ioxiisatioxx produo€»d in a closed electro- 
scope- The initial observations were made by 
Hess and by XColhOrster, and we owe xnuch to tbt' 
admirable eacperlmente of Millikan and Oameiron . 
w"ho have carefully excamined the absorption of tbi.-i 
radiation by the water of xnountain lakes, which art* 
practically devoid of ordinary radioactive nxattcr. 

It is clear from these exeperiments that wre radia- 
tion is complete in character, and that InbLCxe an^ 
present radiations w'hioh are able to pass^hrougli 
17 metres of -water for a reduction of intensity t.o 
one-half value. Xt is xxatural to suppose t^at i-s^ 
radiation is of a -y-ray tyjxe, but it should be borne* 
ixx xnind that the efieots so far observed wo^ild !»«.* 
equally eacplicable if the radiations consisted not 
of high-frequency y-rays. bxxt of high -energy 
trons entering our atmosphere. 

.Assuming, how'C’tver, that the radiation is of tin* 
y-ray typo, it is n€?cessary to consider the factc»rs 
that determine the absorption of such a ra<li«ti<jn 
by nxatter. T>uring tht^ past twenty years t hr 
problem of the nature of the absorption <>f -X-rays 
and y-rays by xnatter has lxM?^n the sul>jc*et <r>f 
detailed invewstigations, axxd there Is now a gcnt•r^ll 
consensus of opirxion of the main features of tlir 
processes involved. In the case of the heav^ior 
nxents, the absorption of ordinax-y X.-ray« is main*\ 
due to the ixxtcsraction between the rsdiatic^n 
the electrons in the atom, whereby the energv of 
the quantum of radiation is transferred to tia* 
electron- This is generally known as thx=^ ‘ i>lioto- 
electirio ’ efiect. Ixx addition, there is a reltxtivrly 
sxnall loss of energy dime to the scattering of the 
incident radiation by the electx*ons ; but in gcii<*ral, 
eapcoept for very hi^x-freqixency X-rays and 
elements, the .absorption due to the photo© h*e trie 
e^Got pr«^oxxxinates. The case is quite ditferent 
when we deal with p^ifietrating y-xays, where the 
loss of energy due to the prooess of scattering iw?- 
coxnes relaw vely much mosre' ixnjr^rtant, at>ci for 
xadiation of the order of XOO xxxillioxx volts almost 


completely governs the absorption- 

The xnaxn featuxres of this soat^terixxg, know-n 
Oompton efifeot, are xxow well understood . T'hem 
is an occasional intexaotioxx between the qnantiun 
of xadiation and the ^ectaron in an atoxn, wheivny 
the radiation is soatteared and. the eleotroxx sot i« 
sQcxotion- The scattered radtetton hi .always of 
fx-equency than the teoident radia4sicm, the 
depexxdixxg on the a^ng^e of .seatis««?hsif- *****^/'^^ni 

of encounter between radiation and an 
both xnonvBnturn and fBa aeaa gy . a»e »» 

-consequently the eaa wM qgy Shpesn .to thes 
depends on -the xaatum of' -fKa .enp^ihijiiitcr _ »uici 
on the angle ^ 



jsr^dr zjjRjs 




Iwcs l>b«ia:i ^iruarfiBc^ 

l>3r - »^^<MRipi4 ' 

"VVihi^ii' si* j r« i ^.f ■i Hir ’fei.o:» - off ffroc^taLon^s^r xjs 

■j>a,e«<!^ai: iwuiM^tiOir, ailw^tt.yej xT€az»Lculiai» «K>nt%4^ 

ibx-«tS5m»3ltjfe€«a W^hxcsIsl lx«t» xxoi> l^^on. ^«ttxfii- 

ffofz-mod, xxiiisEodL 'wxtrlx i-fc ctx^ <i.€!»^j?CMi.ocl. xrckdLi&t^ioinus 

off natxolx ffreciixoaxo^r &zxdl c»wifft> oloetir-oiM aoti lant 

xntot>ioxx 1:>^ <>ixo off Tlmo loro»a,- 

iuioix ofeecsirvodl in «b olo»o<i. "«roei»©l is ;pxrofo€Lt>l 3 r maJnl^r 
<i.u€> t>o “tslio olooianojns Xil>€»ir£ti>s<i l>y eoautitvexdnjg in tiilx43 
xnociiuim mixudt, tilxo w^eklis off ff-lxo ooxxt^inixx^ vossol. 

^ssixmln^ t>i3ia^t> 'tHo latws off -fclxo Oonxjifcoxi. pT-ocoeMs 
off Boattitejring a,rt& ^a^lid ffor liigfli:-ffir»< 5 \xoTio 3 r rjSKlijBttiion, 
fflxeiircs still i^TOCtins tlxo ditfionlt^r off €»st;ijma,tiri^ t>Jhe> 
profealxility* off stxoli 80£kt.t€^T-iiiL^ onooumtojTs, ffoir oin 
tbiis dopencls tHo abotncLl rrLS.^ndlti3Ld.o off 

tHo a,l>sorpt.ion ooof¥ioio.nt> . JOifffoirorxt oxotHocis off 
<'*«ulc5'iilfxti'nii^ tlxis pirofesvlxility lia.v'o l>€5€5n ^i^rc^n l>y’ 
A. M. Ooxnpton, JL>ira.o, a.Tx<i i-ooontljr \yyr Kloin xmd 
JSTisliitieL. *X*fxo tliLOor^r off Oorrxptoix is l>et»ed xnetin.lv on 
oletwsicsl eLns<lomos, etnd tlxett off X>ir*aLC oix tho oetr-liox* 
<^4 netiifftam moelhieLnios . jR;€?JOonifcl>r tlio ^i-olxlom Ixets 
l>t?soxx etttjgtolcod et^4Bk/in Ix^r JFCloin ctiid ItsTisliixxct (N'v%t*xt«,bj, 
1 ^ 0 j>t. IS, XOStil), nsinj 5 tlio lactox- x^slettivisffio ffoxrm off 
w'a.vo-m«?olriaKXxio» ffox-nmlaBtlrod 1>X X>ir^o- Tlxo oal- 
<-uiltxt>od a.l3»oi-x»tiox\ ooofHcionts* ffor Ixij^lx-ffiroscjixonoy 
i*M.diaxt.ioix» diiffor xxiei.tc5xi.etll>^ ffr^om oixo etxxotfiiox* on 
tlri'so tliT*cie^ tHooi-ios, s.nd in |>articjixls3H' tHo tlxoory 
off JKloin a:,nd Nislxinet ^ivos et gr«=^«Ltx3r alxsox-ption 
ffox- et ^ivon Ixi^H-froci nonoy x'etdietffion. 
J^'or rctdi*i.tiioxxs of ixxdividnetl c^ixoi^i^v mo*^ l^lxeLn lOO 
million volts, tlio coofliciont is al>o\xt fivo tinxos 
jz:i*<'a.tor tlxexn tlxeLt gjivcsn Ix^’- tlix-* fformnla, off 
l>ir«.c*!. 


XTnfortxinato1>’, tlxo €>x:xM3rimoxxt>ci.l ovidonoo svail- 
ffrom «, stndy off tlxo etl>sorption of tlio nxost 
l>onetr«.tiix^ ffroxn x-adioacjtivc? l>odios is not 

c*omx>l^'t<? «^*noxx^lx to ^ivo a dofiinte?^ tost of tffw? valid- 
it\" of tlioso tHoox-ios. Hoxvovor, iVlir- Ox-ay, off tlio 
< ’«v<5ndislx X-tatxox-atox-y-, v-'Ho Has rnado a oamffixl 
c*:vit mi nation off c>»3c:istin^ data oxx tHo al>sox^tioxx off 
y-i'ax^* ii\fox*mH xno tHat tJxo csvidonoo as a -wlxolo is 
in aoooxd xvitii tHo tlxoorv of JECloin and JM^isHixxa 


til an witH tjtio oaxTlioir tHoordc^s off CToxnpton and X>ii-ac. 
ft is ovidont, ffiowovor, tHat in viow off tlio impoirt-' 
ixiic5e- off tH«9 cjtnostion, a oajroffnl d^toxrxni nation is 
ivcxixix*€Mi off tHc% a1>sox*x>tioxi and soattonn^ off •y-xra^’^s 
<if as dofflxxito ffx^<^n«^noy as possiHls in oxdoir to 
<lii^inp^tilslx Hotwoon tHo vazdons tliooxrios. 

i® off intorsst to noto tlxat tHo aHsorptioxx 
ooofnciont off tHo xnost poxxotratixi^ tvno off xadiatioxx 
<lt^dnosd \>yr ^ lliiXtliican axsidl Oamojron ffiroxn tHoiz* 
oxcpexdxxxsxxts is in o^to^^Hoxxt aooord witH tlxat to Ho 
<*xpsoted. on tHo XCioin-JSffisiiixia tHoory for a qnaxxtuxn 
040 xnillion volta>~tlxo onox^ay doxxxandad 
tox* tHo txraxxsfforaaatlon off tHo intoxrnal oxxe«^gy off tHa 
px'oton xni^ xradiation^ AltH:onAlx tlids afioresjcnant 

; tiaiaqxrios off atMsosrntion ajre at, 

npon 

Y* -B-'van is snoaaqnont aaupairxjacxont sHovud nzova 
wraaotnosa off an albacni^^tion -ffcmnnla . a 

rtam ran^o off ffeoqnniioy , oor x ' os p ond in g to tlia 
y-ra. ^, <a> nre wouOd ae«iets»dl ScMcte£x>ol»ias« 
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nxillix^n. 'voltM', to inolucle 'tlMt MLltra.-pezuetrjettin.s rakya 
oHsoxvod in onp atxnospXxex?^ . 

Xn addition, tHops aps a nxxxnHop off xxovtr ffacstops 
'wHioH xnay Havo to l>e talcLSxi. into ooxxsidoratlon 
wHon vrs aiTo dsalln^ w^itJb. tlxo passage off vory ixijgH- 
ffroqnoncsy padiation tixpou^H xxvattsp. In tHa oi^din- 
apy tHoopios, tHo soattopinjg^ off tHo padiation is 
snpposod to l>s oonfinod to tHo e:x:txra«n'ULolsap 
oloctpons, Hxxt iff wo apo doalixxj^ ^vitH a qnantnxn of 
onox-gy ooxposponding to tjxo ordsp off lOO xnillioxx 
volts, it is xxot nnlilcsly tlxat tHo nnoloap olootxroxxs 
may l>o offfootivs in soatteping as woll as tHo ontep 
^^'lootpons. 3^nolx. an offe^ot is to Hs oxpsoted iff tHo 
onopgy of tHo qxxantnxn is lapgo oompaxrod witH tli^ 
onopgy x^cnxipod to x*€$loaso an olootpon ffx*oxn tixo 
xxnx::lo«as. In addition tHopo is airways tHo po^si- 
Hility and ovon tho proHaHility tHat sxxoH onox^otio 
padiations op tHs s'wift olootxn^ns liHspatsd Hy Aiom 
xnay l>e» aHlo oocasionally to disinte^gpate tHo mxolous 
off tlxe* atoxn in tHoir patH. 

X^op all tHoso poasoxxs, it is svidont tilat xnnoli 
inox^ ixxffopmation is roqxxxpod l>e*ffox^ wo oan dx^vr 
any Hnt tontativo oonolnsions as to tHo xxatnro off 
tHes ponotpating padiations in onr atnxospHopo . 
Jdo fap, oxpsirimonts Havo Hoen xnainly oonfine»d 
to xxtioasnpixxg tHo ionisation ppodnood in a sealod 
olootposcopo . X^optHor etxpopixnonts apo xroq nix’^sd 
w'lxiolx w^ill givo ns dofindto ixxdioation off tHo onopgy 
of tlio swift c*lefotPons px^sont in tlio atxnospHopo, 
ffop tills wdll gi%^o ns valxxal>l« ixiffoxTnation on tHo 
mascixxxnxxx ffpe^qxxoncy of tlio padiation pposont, 
quito indope xxdesntly off tHo ©acaot aoonraoy off onp 
tHoopios off aHsopXition . 

Oontixxnod oHsopvatioixs mad© in a Wilson oac- 
paiisioxx crliannl>s?r sHonld t-lipow mnoJx liglxt on tH© 
xxat npo off th© x>B^ptioie^s xvlxiclx ppodnoo tlx© ioixisation 
iix a oiosod vossol, and witlx tlx© addition off a inag-> 
notio liold of snfficioixt intoxxsity tlx© oxxrvatxxp© off 
tlx© tpaoHs off ytf-pa 3 ’'s slxoxxld oxxaHl© xxs to d©t©p- 
niixi© tlxoip individual ©xxopgy. 1^3cp©x*lm©xxts off an 
axxalogous Icind Havo already H©©n nxad© wxtlx axx 
©acpansioxx clxaxnlxop Hy SHolxola&yn, ixx oxd©p to 
dotopmin© tlx© .xrolativ© intensities off tlx© maixx 
V-rays ©nxittod padinxxx O- In tlx© oonps© off 

tlx©s© ©3cp©rinx©nts lx© Ixas ol>s©pv©d on s©v©Pal 
oocasioixs tlx© trails off v©xy ©norgofcic /^'paxrtiol^B, 
ppoHaHly axdsing ffroxn tlx© nltra-ponotratixxg padia- 
tion in oxxp atxnosplxox©. I>nxHLng tlx© pp©s©*xt y©ap 
I*roff. Idlaxxs 0©ig©r Ixas d©v©lop©d a xnodiiSfced toxtox 
off >Cf-pay ooxxnt©r -wlxiolx reoords ©aoH >Gf-partiol© 
©ixtexdrxg a v©ss©l off ooxxsidopalxl© volsxm© ixx any 
direotion- Tliis xx©w nxotlxod is so delioat© tlxat it 
may prov© v©py usoffnl ixx oonntixxg axid ©v©n 
jroGOPdxxxg tlx© xxnxxxHop of /GJ-paxrtiol©s ppodxxcjewIipStxy 
tlx© p©n©trating padiation. 

VvH-il© it is to lx© Hoped tlxat in fi%© years to 
ooxne w© xnay Have atxadlaHt© ffdp study in our 
laHoratories s^wifftep >Gl-pays arul HigHep .ffreqtMagboy 
padiation tJxaxx we Have to-day, , we ean . soaroelfy 
Hope in tHe neap ffxxtixp© to prodnoe artiHcsialiy 
.radiations, atoms, and eleotxrons wHix^x Have an 
i ndi xridxxai exxergy off tHe order off lOO million to 
ICpOO m i llion volts, sixcH as are present in onr 
atmospHere. 

/ J it is tHus off great interest and irnposctanoe to nse 
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3c^pozaa|«ii^g: xitM^laoca. <x£ «irt*t«i.olc "to ■fclMro’w li^li:t/ 
oia. ria»i>ia.i7«* ei.Ti.<i. oarig^izi. of 'bHecMsr oedr^'fexraufxxit^ 

3r«L<li&t^iorfts ebnd ctridijn^ ini -t^x^ns^ 

xxxi43»ioxx t>lxro' 0 .£ 5 ;ii. Tn.ciut^t>e(X'. xxx.sir^i3Lit>iLi.^e of fjbo 

o£toot» ix> l^o o'l>sojrSro<i i« 3i:xxa.il ^bxicL xxof^ tvo 

xuLoeusTuro 'witili. jEMsoxursioy ; fexat# 'vtri'fcli. t>fxe 0 "V€«r- 
ioox*oa.sin^ ^aoliojaLoy of roet^lxocls of €Lt:^t>a.olc: -wo TO€fcy 
JKopo 'to jgebio. xoxi-cslx f'oirtJhLOl' ixxf ojrxzjiA.'tloTi . Tlxo 
s-fcxa^y of ^ISxoso O3rtar«iox«3lixxa.*^y ^jonofircttiiog x-a^ia,- 


f^X>!B03BB3ham:£lR 

t^ioxius is xi.ot> only initoiros^ itisolf, 

fc^ Ite ^^r'ozxilso of ^xxTOwizs^.: liisow . on . ..Ctan^ 

mental oxooossos in oxixr nxilv^xrso' oonnoofodl 
-tJbto 1>oiloin^ emdL ciost^iruotsioiiL of Itt wc^‘m>y^ 

t^lkio *nsny yeta.**® of fai.’fclafia.l O3cpox*ixniont> l>ofo«s f:ixo 
o-%ri<lonoo is sij.^fiSLoiiexi.i> to to&t tixo ooxrznOfnoss c*f tixGi 
nOTxiLOxonfii infox^oa-binL^ s;poonla*t>ion» flxcbi^ lx«t'vo f»ooo 
a^l'v^a.noocl to a,ooooo-fc fojr t>3bo oi~i^in a.n€l na,fm?o of 
fixoso x'fibdls'fcioTis. 


Coi>i>e;r in 

0 !Kr mor*o tvlxckxi. oixo oooasion fib-fc-fcontiojo lx as Ixooxil 
diroofodl to t>lxo ’vsroirlsc of t^lio IIBr-ifisli .Assoola- 
t-ioxx X^osoaxrolx Oommiftoo wliiolx is in.vost>x^at>ing ttxo 
somrcos of ISajrly Snmojrian oojpjpox-, Tlio intiorim 
rojxort; -wlxioii. w-as j>r*osojn.to<i a-fc tilxo rcsoonf C^las^ow 
xzx.e»ot>ing^ of flxo .A.ssooiat>iorx is of O3c:ooj>t>iorxal iotorost-. 
It oTOl>ocii€M3 a r-opox-t l>y IV-of. O- M!. X>osolx 'w^lxioli 
xiv^o ixld ax>j>oar to ooixit to a fxossilxlo soixx-oo fx*om 
'W'liiolfc^ ooj>jKS»x’ x^aolxoci IMosoj>otamia iix oax*ly timos. 
It is soaarooly xxooossaxy to say that tHc^ qoaxxtity 
of ooi>i>sxr axxcl hxroxxsBO ohjoots foonci is oxxo of tho 
not loai^t xTsmax-kalxlo fsatnx*os of r-ooont oxccavatioxis 
oxi early sites in Bxxmei*ia. It has alxnost revolix- 
tionised onr oonoejxtion of tho eax-ly stajg:es in the 
groAivth of oiAritisatioxx- 

The xxxethod follo'wed hy the Oomraittee has 
heen to analyse ohexnically as xxxaxry saxxijxles of 
aneiexxt cojxjxer- and hroxxac-e ohjeots as eoxild he 
obtained for coxn^paxrisoix with the analysers of ores 
from the 'vairioxis areas ixx whioh snjxplios of cojf>f>er 
xTiig^h t have heen acoessihle to the JSvixxxeriaxxs. 
JBxi:amjr>les of early date froxn axroas other titan 
SSnxxxeria have also heen analysed for ipxxrjxoses of 
ooxxLp^arison. In the jxresent repoxrt.^ for examjxle, 
I*rof- I>esoh deals with ohjects froxn Bxxsa, Ur, ICish, 
Sahrein Islaxxd, lilgyx>t» inclTji.diix^ the sheet nxetal 
of the statxxe of Uejxy I, xiow in the Oairo Mxxsextm, 
and I^orth Aroot, India. J^i^eeixxxens from JVXoheixjo- 
I>aro are still xinder exaixiiixation, axxd samjxles froxn 
other looaJities still ax)v^ait attorxtioix. Kgyjxtiaxx 
fragments froxn varions sites s\xjxi>lied hy the 
Ashmoleaxx ISfcIxiseujaa, Oxeford, too small for analysis, 
vrere excaxxiined Sjpeetxosoojxioally, Ores were oh- 
taixxed from Anatolia, .I^ersia, Arahia, axxd Egy^pf'- 
IP*rof. O- O, !!Baxxnister, as well aws Urof. I>esoh, has 
tahexx j>ax-t ixx the worh of analysis. 

An analysis f>t three si>ecimexxs of hronxse from 
the first grave at Ur, dated ahoixt 3500 ».o., 

show'ed that xxotw^ithstandixxg their early date, 
they coxxsisted of a tixx hroxxs&e, with xxiclxel as a 
eharaotexristio imjnxxaty , The fignres were as 
follows : 
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Antiquity. 

Bj>eeixnens ohtaiixed froxn the exxcavatioixs at ICisli 
in 1028 also coxxtained xxiehel, though ixx smaller 
quantities, while of sjxecimens obtained ixx 1025. 
eox>l>er from l^ound A- (3000 n.o.) sho'wed xxIokLc*'! 
3-34 f>or eexxt, and hronase froxn IVlouxxd W ^Nehuc;l»- 
adnezssar> show^ed of xxiclxel a traee, with 4-^5 of tin 
and 0-10 of iron. Baxxxnles froixi Tel-%&l-Ohoif! 
sho'wed xresjfxooti vely xxiohel 0-12 (froxn th^ fx'ie3«:c'> 
and 0-23 (a nail) ; hut a nail from Iraq of 2^>00 
yielded no rxiohel. 

In no ease was thexe axxtixxxoixy . 

Brorxa&e datc*d vt^itlx soxne j>rohal>ility at 1 2CM> Xi.i-. 
ohtaixxed hy i^ir l<'*linders I^etrie from turr>uli in 
IBtahxein Island, yielded niohel in tw'o eases in a 
;jxeT*ceixtage of <^>-2*7 and 0-52. I^hc^sse sjxoeiim-tiw 
ixx the quantity of sxilphxxr -|.>x"eaent showed evi<lfji<*«- 
of imfxerfeet smelting, xvhile the jxrofxox'tion of tin 
jpresent in. some 'was so high as to render the h?*onz<- 
too brittle. 

Amoxxg the Egyj>tian saixxjxles, the sheet xwetal 
froxn the statue * of Tej>y showed a rx^^marhaiilv 

high jxereexitage of nic-jlcel 1-00. The JKgypli«,n 

sipeeimens excanxixxed sj>eetroseoi.>ieally slxowecl ntv 
traees of gold or xxiohel. Home xvere i»ure oo|>|><»r . 
othex's shxt'v%’'ed traeos of iron axxd arseixie, xvitli, in 
one case, tin 5-25 per ceuxt. The INforth Art-oi 
specimetxs haud 0-25 per cent of xxix^Ixx^l. 

I*rof. Uesch c|uotes analyses of tlxree ohjjec-tHi l>\ 
Von JKihra froxn the Nox-th-West l^alaco of 
fouixd hy Uayard, coxxtaixxixxg O-IH, 0-30, aii<l o :>o 
per cent of niclcel res;|:>e<5tively , while d. iSil>eht‘ji 
found 0-28 per oexxt of nichel ixx a Hximeirjan st^xtut-ttr 
(ahoxxt 3000 > axxd 0-43 per eexxt ixx a oopjx^r arlye 

of the JP'irst ISgyptian l>yxxasty. 

Havixxg these results- in view, axxxi having rojgtxrd 
to the fact that niohel is hy xxo xneaxxs an invaiiabk- 
constituent in copper ores, the aixn of the UoxxiTinitt^** 
is now' to fxxxd axx ore which wroxxld Ixe lilstely to yieki 
ixichel in such propox-tioxxs- KTative copii>ex frorn 
Angora has yielded ccqxper 00-83, a trace only 
tin, 0-17 of iroxx, and no trace of xxichel, while 
coppier from Arghana -with 07-08 of copj>er, 
of tin, 2-13 of iron, haa 0-03 of xxiofcel- A ei>pp<*r 
chisel of the early dynastic pexi>c»d yieldccl 
03-21 per eexxt, silver 2*51 peKSf oeiOtt, gxjI<J 
per cent, lead OrOS, and a«N8aptic 0-00 j>*^r 
'and was therefore /prol>alWy _ <** iiax 
hxetal. 

Ores from JE*ersia» the Siaoh. Bea, and tlie ^ 

. o* 


of Idarmora, Oypnj»« varioiw 
i^nai^.. yielded .zm reaiaLlt« all 
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TJhne QuLAnt:ijLsn Tineory.^ 

I^arof- M, iS- Ar^r-iflisr, XJjciivesr^i-fcy of &t.~ Ancli7ow». 


JSI’ JQL looeiir^ on t-ii» <gi^'iia,n.t>un:r]t tilieoi-y iti l>e> j 

fit>tan.^ t/o oomimcsTitoo wit.lri. su ctecti* 
o 3 «:i>l£vna,t.ioML of %3ok<» strid soo]E>o of 

tHo sizl>jetO*fc ; ix^wn -fco ebn^wot' l^ri^ily t>fao 

c|xiosfioin, * tfio qtocwxttirti t^Vieior^r ? ' woi^ld 

j>jrovo cts l>axfiaitit|5 «fcs OwTboimto JR,<?3mold« foxinci f.Ho 
a-oswor 1.0 llao qxioelion, "W^Hfibl i« Hior-trtociyoa/iiM^iofit? 
Wo oorifet»»ocl llia .1 Ho foil loini^^lod lo : 

“ Tl i« a, ’V'csrv cliffioiill a\AHjool, Tioarl>^, if 0.0I 
<jnito> iirifil for* a locrl\:ir*o. TTHo i-oasonirig iovolvod 
i» *ig\joH afs oaix oril^ Hc^ iti nxalHoxxkalioal 

13 ^x 11 lHi« aloixo »Ho\xl<l tioI jr>roolixcio iHo 
<liMotxfi(«4iori of iHo loadint^ foalixi?€!>» in ^>oj:>nlai* 
lan^na^€^. TTHo oH>’"»ioal llxc^orioH of aussli^ononny, 
li^hl, and «ovmd, inxrolv’o ovon nxoro oomfxlosc 
voa«oninj^, and >^ol lHe*ao Ha/vo l>oon roxxdoroxi 
l>o)>xi.la3E*y lo iHo ^roal inxjx-rovoxnonl of iHo 

llicjorioH - * ’ 

*T*lio disoixsaion of iHo qnaixlxirxx lHc?oi*>-', Howo-v-ox*, 
pi-osonlfi a fxxrlHojr and |r.>oi'Hai;x« a ^mator diffionll^.*. 
VViion OsHomo Ho^^xxolda loolxxrod on iHo i^onox^al 
of iHoxTOod^V^namioa in l^i 83 , llxo foxxxxdalioxxs 
of Uxo axxHJool Had Hoon -woll and Iraly laid Hy iHo 
j5xl>oixi*s of iHoao xxinoloonlH - Cfonlxxry loadox-s of 
j>iivsic5al acionoo, Oax-nol, d<xnlo, Olanains, Tliorxiaon, 
ai\d MolnxHolte:, JWnl ovon wo aro xxol cjnilo 

walisfiod aa lo iHo foxxndallona of IHo <g[xxanlnm 
111001*37. 15 xxildojr^« arxxHHlo ia alill aoalloxrod ovo** 
tlio ^sroixnd, and iHo Hnildin^ ilsoXf is slill in 
of oroolioxx, j^HHoxxi^H iHo ftirsl slono ’was laid Hy 
Hr. !lVla:x; X?lanolc« jparofossoir of iHoojrolioal j»lx3?T3ios 
• in 11x0 UniATonstil^r of l^oiXin, on X>oc*. 1-4:, iHo 

jst’saffoldin^ Has xxol yol Hoon i?e»movod, and il is 
cliffxcatll, if nol inxx>ossiH]o^ to ^ol a Hird^s-oyo -viow 
of iHo stxmolnro* 

q[^uaxxlnxn IHooiry, iHou^H il Has nol allxraolod 
«o otxxoH allanlion as Uxo iHoojry of x^la- 

tivity, Haa €> 3 :^ated j^roHlams of oci^ttal if nol ^pmatox* 

, 3 >Hiloso]pHl< 3 aX ^and aofonliBo iinj^Kxrlad^^ THo znosl 
•qtnnstiidn-i^.lpiixyai^^ ;|m«sont^ 't^t 3 e 3 c^ tHo 

(jiroHlom of 3E» j^jg^Hl oor^ns-' 

;c*iilar or : ODH f Bl^nsfoin' 


firsl sxx^^oslod iHo HyjMxlHosis of li^Hl <^nanla. Il 
is as IHon^H, ixx di|^^ixx^ iHo groxind fox* iHo now 
iHoor-y Ho Had nxxoairlHcMl iHo fonndalioxxs of 
ISfo’wlon’^s oorjxuisonlax* iHoory and omixloyod iHonx 
in iHo oonslmclioxx of a now Hnilding^ ; and all 
iHo li xno aoross iHo ■way' -was iHo maj^xxifioonl 
slmolxxx'o of iHo mxdnlalory iHoory of Ji^^Hl oxroplodr 
Hy iHo laHoxxrs of Hixy^Hons, Yonxxg, and I^VosnoH 
and onricHod Hy iHo ^oxxixxs of Olork Maxwoll^ 

Ujp lo iHo ono Has Hrid^od iHo j^xlf 

Hol’W’-oon iHoso I'wo Hxxildixx^s. i^Iany aHoxnj^'ls 
Ha-V'o l>oon mado lo Htxild a Hridgo, Hxxl iHo Hoy- 
slono of iHo ax*cH Has xxol Hoon fxllod. I^Hysiolsls 
ax*o oHlii^od lo livo soxnolimos in ono Hnildin^^ soxno.* 
finxos in iHo olHor. Wo xxso oilHox* Hy^xolHosis 
aooox*din|5 lo iHo nalnro of IHo x^xroHlom iHal wo 
Hax^o iindoi- oonsidoralion^ ox*, as *Sir William 
oxcjxiossod il in His j>x*osidonlial addross lo IHo 
Iix*ilisH .A.ssooialion al Olas^oxv r 

On iVtoixdays, Wodxxosdays, and IfVidays wo 
adojxl iHo oixo HyjxolHosis, on *I*xxosda3rs, I 7 Hixrsdays, 
axxd {Salnx*days iHo olHor. Wo Icnow- iHal -wo 
oannol He? sooirx^ oloarly and fxxHy in oilHor oaso, 
Hxxl aro fxt^rfooll^’' oonloixl lo work 'and wail for iHo 
ooixx jxlolo xxxxei orsland in^ . ’ ’ 

l^TOML'T QxxaisrrrA. 

Aooordin|5 lo £Iinsloin*s HypolHosis, iHo onori^y 
of xradialion, insload of sparoadxxx^ onl in aU dn%»o- 
lions fx-om iHo soixroo as iHo nndxxlalory iHoory of 
li^Hl ’wonld load ns lo oxcjpocl, is oon 4 Qonlralod in 
ooirtain Hxxnd los or xxnits of onor^y so IHal ■ 

lion lakos jxlaoo in a xxxannor olosoly rosoxnHIin^. 
IHal mol wilH in iHo ooz^ixsonlar IHoory. THjoapiH- 
aro oorlain wHioH -wonld load^ na m iHa 

oonolusion iHal iHo onor^y of a ^xxaxitMxn fa 
oxxly dofixxilo ixx axnonnl, Hnl is also ^ 

in spaoo* Hoixx^ always oonidnadL lo a 'V'ory «Ezi.ail 
<imlnxno* . - \ ^ 

Ono , way of .jpiolxnrinj^ tHls is^ibs^/ 

Jnxpgposo witH jr, ! 3 rHomscniL iHaf tatsay^te 

''sJoxx^dismala-'li^^ of eiac$ta^io-fcses^<.so^’yb 4 iL^ ' 

.'<11^. icft l igH l wonld sn^^l^sal ibHs ap^paaranoo 








of A n\jLml>ox- of l>3rij^]bi't> sjpot^ oan isi. dLoxOc: gronstwX^ 
*Xli€np© ctx^ eioriouisi. ol>Jool4.ozi^i9 'feo t>ii.i9 jpAjrtaoii&Xai^x* 
^i<3*fciiro of i>Ho poro^a^g^eu-t^ioxi of i>xit> ifc dlooa 

£$001X1. ixooos8ax*>r to »-ttx>f>o»o t>ix«i/t> oaoii! uxiit> of 01x01*^3^ 
oa^XL only l>C5 £tl>soxl>0€f or omit^tocf a 4 s cl wHolo* *X*His 
is oorisistont; oscj^rixixoot^I faote 

otisorvo^ "%viioxi oloofiroxia aare aojiaratofi from atoms 
l>y tilio ^o'fcioix of ligliL'k or 3 C-rays — — tibo so^oalloc]. 
jxHotJoolootirio olBfeo^j. Wliori. t^lxo ctixantom 

jjivos xijp itis ojxor^y, it may l>o assomoci that tlio 
onor^y is trarisferrod to a siixi^lo oloctrori, so that 
tho lattox* loa'v-os tho hcxiy -w^ith a oorrosjioixctixi.^ 
aixi.oi.mt of Iciootlc ooesrgy, allowances hoing maclc 
for the w^orh tlic electron has to do in leaving the 
hody. EIinstein'’s hypothesis, however, seems in- 
consistent ivith the phenomena of interference and 
diffraction, which req^^nire some form of w^ave 
theory for their eic plana tion . 

TiiEJ ItA.nxATXOT'a^ 

Towards the close of the last centnr^^, an nnex;- 
pected diffienlty confronted jihysicists w'ith rej^ard 
to the spectrum of the radiation inside a hollow^ 
hody maintained' at a constant hi^h temperature. 
The li^ht issuing from a small ojpening in the •wall 
of the enclosure was examined hy nsin^ a prism, 
and the eneri^y in di:flFerent parts of the sjioctmm 
w^as measixred . The resnlts of such measurements 
could not he forced into agreement w'ith classical 
theor>'. The latter predicts a definite relation 
between the energy emitted for a certain w^ave- 
length <or, more strictly, for a small range of w^ave- 
lengths) in the spectiTum and the w^ave-length of 
that particular region. The results of the experi- 
memts do not confonn w'ith this relation. 

If we adopt the principles of classical mechanics 
in dealing writh radiation, as w'as done in an im- 
portant investigation hy the late Xaord Rayleigh , 
there seems no esoarpe from the conclusion that the 
•way in which the energy is distributed amongst 
the 'wave-lengths in a normal spectrum must 
follo'w a dehnite nxathematical la^w, now' hnow'n as 
Itayleigh’s la'W*. A.coording to this law, the energy 
should he the greater the smaller the w^ave-length 
of the radiation considered ; in fact, for very short 
•wave -lengths the encstrgy £^htould tend to assume an 
infinitely great value , This is directly contrary 
to experi^r^oe. Oareful ex3f>erixnents have shown 
that » the enef?gy - of .radiation is a maximum for a 
partfoular' wa-Ve-Iexigth, and when the ^wave-length 
is less; than the partienlar value, the energy is ' 
amall«sr'»thMn the rnaximum, hec?oming e^xtretxiely.--' 
srna$l;'itoV.f^a.v^Siy. short waves. 


It was to meet this difhoulty that X*iahok 
amumed the existenee vihrators of 'freq^ueney 
which conld only possess energies of amdnnt hr, 
i 2 hr, ... .and nO othar. Thus he introd^ceci 

the hyi>o thesis of energy qj^uanta. According to 
this hypothesis, radiant energy of any aia^gned 
freq^uency t' esan he emitted and ahsorhed only 
as an integral multiple of aa enerpy, Av*, 

w'here ^ is a constant of l^^ature, now Icnown. a« 
Rlanclc’s constant. 

We may feel some hesitation in spealcing of an 
* atonx ’ of energy, since the energy depends upon 
the freejuenoy and tlte f^ue constant is the factor 
A ; hut 'we may say that the radiation behaves an 
though it wrere done up in parcels or bundles, each 
parcel possessiixg an amount of energy, (a/ 

integral), proportional to the freq[uendy of tin* 
radiation considered . \ 

Another way of regaixling the mat-ber Is to i^ay 
attention to the facto.r /< itself. This is a ^ixantity 
having the ‘ dimensions ' of that is, ener^^y 

multiplied by time. Xt is probably significant tliiit . 
in the theory of relativity, action becomes mor<* 
important than energy, and action rather than 
energy is conserved. 

There is yet another Ava^’" of inter^^reting Rlan<*k's 
coxxstant, and that is to regard it as determin- 
ing a natural unit of angxilar momentum (d. \\\ 
JN'ioholson), the ph^^sical *• dimensions ’ of angtilar 
momentxxm heing the same as those of action. 
The angular momentum niLay be exi^ressccl in^ 
terms of a unit /fc/ 2 v, 

licsfTXortAX.. Rior»ATio 2 srs x:n Sousnoje. 

Xt is almost impossible to exaggerate the im- 
portance Avhich attaches to the occurrences nf 
integers in physical science. Xxxtegral relations 
between the of gases cnteriixg into chemical 

oomhinatlon with one another confirmed IXalton's 
theory of the atomic constitution of matter ( 1 S<) 3 ). 
a theory Hrst suggested to his xnind hy a sturlA' of 
the physical properties of gases. - The ch^miioai 
elements are composed of extremely minutx^ par- 
ticles (atoms) w'hich are indestruotihle ami in- 
divisihle The la-w of CJay- 

X«ussae (lSOJ 5 >, that there is a simple relation 
between the of the iixteraottog gases, led 

Avogadro to his celebrated hypothesis, which i** 
based on a clear disthaertion. between tbo mcdccuJe ^ 
and. the atom. The m<>ltonles of efeihentary^ 
are not necessax^y the atoms themselves, but m»y 
consist of dusters of atoms mo'idng about as t hough 
fbey were air^le partides. 





*ini!e xiaa, « ig m L«.-fciori. ila aJjsclcms^ oxrex”vcrl^eIx^-e<i w^^ix 
■we »fct3'Es»»;p<> "fco V igtxci tli m e 'fiJiie exioxmox&A xi.xaLXYit.l:»ex*i 3 c^ 
SkitfCysxxei -oar- 3£)t%oleoi3Lles , wijtiofe. «fc^ne ;psro0«!93art;^ in. oVean. £t 
£»maJl €bmto:n3wfc xncirtxejri&l snlxs^^a.n.00. »iAi> we 

x*fM3Cbll ivjfck.^ jatjoip^^ in. iirlie ^^LsrciLiMajn }Sn-t>e 3 rtbci,in- 

mojrrfc jA.xit<i ‘t^ls.eint £i»no‘t>iake]r looTxj»t> o«i.me ctncl. eaarxriecl. 

oflf cbxxot^ear ^ara^in of oojm ”■ ci.ndL wo xnai,3r -fcii^on 

flL 3 f>^irooi«.'fccs t^o-fc-fcor ’fcH.o cklmo»t^ mxml>oir of 

xraifnr^l olxjoofes a.n<i f>3roo€»s«io£3. 

Tlio a.-tom.i<3i-fc3r of olootrioi-fcy forealxcbciowocl in 
3?'^x*a,ci«Ly'’s wox-ls: oxx oloot;i*oly«i» Wtit» lx«llietn<il>r ost>a,I>- 
lii^lieci l> 3 r -ttio moix»xiT'om.ont>si of «T. J. TbLom.fe*on, 
wiko ciof€>r*miii.oc3L t^lxo olri.«.T-go of tlxo oloot:.¥*on, 'fclxo 
f nn<ieLm.C!»n'fecbl xinif of nje5g:a,-tiivo oleofrioi-fcy - 

XnfogT-txl 3roleLt/ion» olxfainoci l^y Millilsiaxx in liii» 
o>c|:>ei-iine>xx-t.» on flio mofion of oJoo-fcarifioci jxa,**- 

t.icrloM ixa-vo f vijrxxisiXod incii«j>nt>a,l3lo oviclonoo of t>lio 
jit.oxxiic; na-fxxiro of olootrioif-y . ^jxosblcin^;? of fixe? 
Ix-fxiifx a'^<i ixr^oitaion of fixo»o **oenj.Ifs, fxo I'^'o 

tixojrt? c^xtxot. ox* more oonsi«t>oxxf xnnlfijilo rol^-fion- 
«Hi>3 iM foxxxxci iix t>fxo dtxfci, w^lxiolx o]xenxisf» Ha^vo 
jxmtxsMod on flxo ooinixinin^ Xxowor^ of fiio olomoixfs, 
arid ort w'liiolx fixe? exfoniio fhoox^y' of, incb-t/tor jrc?»t/S, 
111 an i« fonnd in fixe foregoiixg nixmlxer-i-i. ' ’ Axx 
c*Uad.ric! olxar^^e wdxoirevor if ie fonxxd ooxx»iaf» of «i*n 
€->ca«<;f nxxnxlxer of ajpoolc» of oloofrioify (eloof-roixa) 
txll I'xtaofly a.lllc. 0 . Tlxn« i« ooixfirxnod fixe view aix^;- 
l>y JFa,rtxd«ty flxabf fixe a.fom» of Ixodios 
w liioH arc? e^qi^nivexlenf fo oa^oH ofliox* in flxeix* ordinary 
t'lic^mioal aofloxx Ixavo equal qxtazxfifiea of eleofrioify 
ixaf 11 rally a»«»ooxafed wiflx flxom.'’ 

T'lxo afoxnio numlxer of an elenxetxf re;i>re«exxfs 
not oixly fixe nu mixer of excfra-nxxelx^ar or jgilanefary 
olc'c^froxxf^, Ixxif alao fixe -resulfanf j>o»ifive olxarf^o 
of file xxucieus itself. 

Wo recall fixe fact flxaf in 1H1& X^rouf exnjplxasised 
t lie nearly integral values of fixe atomic w'ei jglxt^ of 
i\> nxxmlxer of elements^ and su;gr|^esfod flxaf all fixe 
oil'll lexxfs rvero Ixullf ux> one eonrxxnon material, 

iiydrogen. Tixe atom of any of Her element He 
Miiixjxosed to He axxi extfremely sfalxle comHixxaflon 
of Hydroi^en ^»foms« TXI'Hia su^^esfion led fo a 

olose exanxinafton of afonxio W'ei^Hfs, Hut after a 
Hories of aoeurafe e^£»€3rlxnenfs, 3fas still oHfained 
ft^acfional values for oexrfain elements, and was led 
to oHaraeferise X*ro’uf*’s Hy^xotHesis as an illusion, 
ti. more s;peoxxlafioxi. defbnlfely oonfxradiofed Hy erc- 
pi'rienoe.^* "W"i<dbin recsenf years fHe jposifion Has 

>ooix completely oHa4a^ed tHrou^lt fHe discovery 
-of . ' .tsHat 'is, auHstanoes 
^**^*^^ afoxxxxc l>uf Havixx^ identical 

G lornioal iprojperttea. rTXxis discovery ma^es it 

X)o}s«ii>i^ esqplaSxf fraietional atoimic wei^Hts as 

ai i^uxg fz^om tlW'erdUMIsaaee of two oar more isotojEMao* 


and tHus Jusfi:Hes a revival of X^rouf 's Hyoo- 
fHesis. 

XXireof evidence in favour of fHe idea fHaf an 
atom of, say, nitrogen is comiposed of Hydrog^en 
atoms is afforded Hy fHe excjperixxxenfs of XXufHer- 
ford oxx fHe disintegration of fHe xxlfro^en nucleus 
Hy HoxnHardmenf wifH a swiftly xnovixx^ aljpHa 
X>ax*ficle. .^^jl^ain, fHe marvellous ercr^eri menfs of 
-Aston, usin^ His msss-sjxectro^ra^H, Have sHowrn 
fHaf a wHoIe numHer may He ax>l>lied fo fHe 
relative musics of fHe xuajorify of fHe elexnenfs 
"wlxeix orcy^en CO = lf>> is selected as a standard. 
THe masses of fHe sf onxs of almost all fHe elexnenfs 
nxeasured xnay fHen He ercjxressed as 'W'Hole nxxxnHers 
fo an accuracy of aHouf one ]pax*f in a fHoxxsand. 
T*His clearly su^l^esfs a return fo IE*rouf’s Hyjpo- 
fHesis fHaf fHe atoms of fHe elements are different 
^'ISK^^^a-tioixs of atoms of Hydrogen. TTxe modem 
statement of fixe IxyjxofHesis w^ould He : fHe 

afonxs of fHe elexnenfs aire ajs^^Cre^^afions of electrons 

axxd jxrofoxxs ” fHe jxro-fon Heinj? fHe ^positively 

oHar^ed jxairfc remaining W'Hen an electron is de- 
fa*cHed from a nexifral Hydrogen afoxn. 

^JOia.iBX KfU'mxBmromx-IBcxBm Atom. 

THe dynamic xuodel of fHe atom suggested Hy 
Xtuflxerford (lOll) and devolojxed Hy IBtolxtr <1!^13> 
Kxxay He -fennecl axx asfx*onomioal atom, as fHe 
xnofioix of fHe electrons round fHe massive nuolexxs 
xnay >>e coxxx}pared fo fHe motion of fHe ^planets 
round fHe sun. THe similarity arises fx*om fHe 
fact flxaf fHe force of elecfirical affraofion Hef-weerx 
electron and xxuolexxs oHeys fHe same la'w as fHe 
JNTewfoixian law of gravitation and is inversely 
;pro;pojrfional fo fHe sqxxare of fHe distance Hefw^een 
fHo Hodies concerned, 

iNTewfon w^as fHe first fo jprove fHaf fHe law of 
force, now faxxxiliar as fHe gives 

axx ellijpfic orHif as required Hy Klei>ler'*s ffrsf law, 

ICejpler’s secorxd lavr of fHe constancy in fHe xrafe 
of descrix>flon of radial areas means fHaf fHe 
xnomenf of momexxf uxxx , or fHe angular momentum, 
of fHe iparficle aHouf fHe origin is constant f HroxxgH- 
out fixe motion. ; 

X^f xxs coxxsider an afoxn in 'wHicH electrons are 
ix^volving aHouf a zxuoleus and are suHfeof to .fHe . 
foxToe of eleofrlo affraofion towards fX^ nucleus^ 
and for fHe time Heing lef us negleof tHe. xn.uf ual 
inff uenoe of fHe eleofrons u:i^qn one anofHer » 
!l!!I7Hen eacH eleefron xnusf Have A constant inoxnenf 
of moxnenfuxn cHaraofexist^c . jpartlculMr 

orHif « 

JCn . 'ffrsf, sfat^nicsiif He.-de^f ■ 







wi-fcjb -fcJbL^ ]pro1»l^j!i3. odE » <5»l€»ot>i*OTl mevolviin^ 

r'ouYici 4a. ]:iki2^o2e»iai9, a.s iiFi t;jbe. rsLeut^raJ liy<i3x>®ert 

At^oxKk .' eiiacx%]Aoy^dL qixetx^t^iusci^ oon^i-tioxx of 

N'ioHoleoi:!, euintdi in t>li.i« 'w^a.y fijcod i>lie €LTi.gnl«i.p 
momer&t>um of fii.o olootron, ^vi'bt>in@ it o< 3 |[ixa.l to £l 
** 5i«Itijpilo of Jl^/2rr^ Tiio oloctaron o^etn tlion rovolvo 
only in oojrtcbin solootod ot* * j>e*’mittoci ’ o»-l>its wlnolm 
arX*o ».lloWod by tbo <|nci.ntuxn irola-tion. 

Tbo isimjplost illn»tz*sttion of tbo fitj:>j>lio Action of 
tlio qi^na^ntnin csondition iis atjffoircioci by tho oir*cnl«,i- 
orbits of tbo bydLrog^on *Ltom. Tbo innor-most orbit 
oorresj>onds to tbo normal stato of tbo atom. Bnt 
it is x>os8ible>, acoordinj? to liobr’s original jt>re»sonta- 
tion of bis tboory, for tbo ole^ctroii to move* ixx otbor 
stable orbits, and it is fovind tbat tbo radii of 
suooessi\ro orbits increase as tbc sqi^naros of wbolc 
numbers, tbat is to say, as 1, 4-, O, lf>, . . ., at»d 

so on. Tbe energy associated w^itb a i>artion.lar 
orbit varies inversely as tbe diameter of tbe orbit, 
and conse<tnently inversely as tbe sc|nare of tlie 
oorres j>onding ‘ c^nantnin number.* Tbe series of 
states tbus suggested may be regarded as a set 
of energy levels. fiobr suj>x^oses tbat it is 
for an electron to * Jumj> * in some v^’ay not de- 
soribed from one suob level to another and in so 
doing to omit or absorb radiation. Wben tbo 
electron falls from, an outer orbit to tbe innermost 
orbit, a bne of tbe X.«yman series is emitted. If, 
bow^ever, tbe final orbit is tbe second* fron^ tbo 
centre, a line of tbe Halmer series is emitted . Tbe 
I^asoben series is i>roduced Avben tbe oleotron 
passes into tbe tbird orbit. 

Xn tbe later developments of tbe theory by 
’W'ilson and Bommerfeld, ellij>tio orbits Avere con- 
sidered and it Acas fomiid possible to give an 
oacplanation of tbe bne structure of tbe lines of 
bj^drogen and ioinsed belium. Xn tbe discussion 
of f>be * stationary states * of tbe dynamical system, 
certain ^uantuxn restrictions bave to t>e imposed 
so as to determine tbe * permitted ^ orbits. Tbese 
f^oantunx conditions nxay be eacx>-ressed by saying 
tbat tbe integrals of action d\uring a complete 
X^eriod must be a multiple of tbe constant 7*. 

T3bc» QxTwiflLjsraprrafl: X^osarcrac^'roBss . 

Tbe older ^t&antum theory was based by X5obr 
upon eertpXn :l^ndamental postulates which repre- 
sent a debnite departure from tbe results obtained 
by considering a system of particles satisfying, 
tbe laws of <dSss#eal dyne*mios< Tbe first postulate 
tbe ^ '^>adb»teaaee , * stationary * states in 

oonttaty to ' tbe.- < 3 ^ \ Itfaacwell*^ 

oleot*roan*ijgnetie tbee^Ky^ no radiation is eltakcsr 


emitted -or absorbed . Tbe second postubi^te' Is 
contained in !Bobr*s freqLbenoy relation 
^ - JS?-, 

w^bicb affirms tbat in tbe transition between two 
stationary states one quantum of monoebiromatic 
radiation is either emitted or absorbed. XXeri' 
again appears a striking departure from olassicaJ 
tbeox“y, and even a departure from accejited idexLx 
as to causality. UFor it looks as if tbe kind of 
radiation CTuitted dcpeixds not only on tbe state 
of affairs before tbo enxission takes place, but alKo 
on tbe state after tbc emission l&as occurred. 

Hobr's suggestion of 1013 tbat an electron 
attaobed to an atom could emit ligbty only 1>\' 
making a discontinuous Jump from one possibJ<>^ 
orbit to another, ciuitc^ distinct, orbit basprovolctMi 
mvicb spcsculation. To exjxlain this j>us!iVtling bc'- 
bavioxu* it Ixas been suggestotl tbat tbo ^'docti’on 
nxay bave some freedom of choice, so tbat it i>; 
imjjossible to x>r€^dict to which i>ossible orbit Ibt* 
transition will take pi ace . 

In my opinion such a revolutionary byx>otboi<is 
is ixot demanded cither by the bxets or l>y tli<‘ 
model. It is better' to I'c^gard tbex atomic niodt-l 
as imx^er’fect in its original fornx, and to suj>i>osc* 
with X'^. T. Whittaker tbat sufHciont attention lins 
not been jxaid to tire bajfirenirrg at tire i>lae<* to 
which tbc Jmnx> occurs. W^lrittaker t\\«» 

coincidorrt electrons, one positix'^e and one neg^rt i v e. 
at this place ; tbc opposite charges annul oin' 
another and arc^ w-itbout effect in tbe initial state 
of tbe systenr. Jilmission of radiation is l>roii^':ht 
about by sonre e^ctcrnal agency w'liicb stinaiilates 
tbe discharge’s of a condeirs<:?r oomx>oscd of the 
excited outer electron and one of tbese two cb^n-^^es. 
Tbe other charge is left surviving alone at tbc cncl 
of tbe x**'^^^^®*** which is accordingly equiA’^alc-rit to 
Kobr’s notion of a translation of tbe outer cle‘<;*ti-c>ji 
to an inner orbit. _ 

In a very interesting essay on tbe futuiH' r»f 
physics, I-#. I.#. ’Wb 3 rte has laid stress on tbe as*«titnp- 
tion of implicit in ISlewton’s lav^n, 

'wbicb, be claims, is vabd neitberr for atonr n«>r for 
organism. If it were once adnritted that any 
elementary w^ere irreversible, it w^rtihl 

necessary to give up the iwbole system of IMewr oiriaii 
conceptions, w-biob are unsuitable for tbe t roat- 
ment of irreversible effects. In bt» suggt'Hfb^o 
volume j\.roXilmedes tbe issue Is Jkmnulated t ' 

** Is tbere a real temporal proc»ess in ? 

Is tbe passage of irreversibi<^ tto^kb a ne<*cHHarv 
element in any view ef tbe of ^ 

Or, alternatively, is tbe su}>Joetive experi<'n<*c n 
time a mere -illusion in tbe n&nd,wbieb cannot n 







^xrenL 'o1>j«e'fciv® esqpiressioA 1 e^ir^ x]u>t> iiaot*€L- 

pli^lTlBiockl qi^&esl^ioiiua gbuth »t^iil l>e xiL0^1ocst>€»<I. 

siotoxxoid^ 'vri’fcfi. ixieijp^viTnApy^ . - .. Mlor-oov'^oir, 

<1 iiee^t^iointiB^ m.eLy :o« }P^'^ ijtvfco »oioxxt;iflo foram 

t>y if i3bk^ osttxeiail z^la.t>i<>xxs wHioH stiro at;x3i<ii4&<3L 

t>;y^ »oi^:ipo ©jrnaiia^lsrloa*! etrLcl xroAreMrsifele »o i>HeLti 

w« oa»J.iiot> ■o'totjatin frotn t^ixoxn etny o-ritiorioin 
wlaioix to <iierfcii:xjgxitolx a^ixcl. f«t>«Ve- Xf, oxx 

ot-Iioi: Jh.«LX!Hti, arjgtyrinnrx€>t;x'io«,I ctxicl ij7j:*t:ivoi*»il>lef> 

•fcK® l»w» of 3Sra,t>xi3!‘<* locbcX xt» oxi ri:C?>ocsss«brily -frorr* wKett> 
we^Txt* l>€>fore» to wlxa-ti oomes a-ftorw«i.r-cls.*’ 

If Borxx. is oorroot^ iix «t»s€^rtir\g t.JtifiLX sxll «ju«i.xtt>xirKX 
-prooe^SRoe aro ir*x^ovorsil»lo, t.lxo ^>litilo»opiiioal irripli- 
ciixt-ioxxR a,ro of t.Ho tit>ijnioRt- impor-t«nxoo. 

Ixx ol»e»ioal cl3rxxa-txxi<.5« *t k:ixowlc^cl^i 2 j« of pr>si- 

tion a-XLci •v'esloci t 3 r of slII t.lio pastrt-iolt^s oomposirLjg a, 
HVRteMXX ciotoriirxiii.o« t.lx<^ f»xt.xxT*o- motJoix of thes Rystoixx, 
and tii&ti c?omplotol>?^- T'lri.xi», ajw'Hoxx t/bc* atato of fHo 
^.VHtonn i« Icnown a.t« pax-lionlar inataxit, it ia 

poaaiblo (tb^^orotioall.v) to forc^toll tHo atato of tba^t 
avatK-iin at any latoir inataxit. 

I-iay>la€5« viaxialiaod tliia poRRil3ilit;y ixx a famoxiR 
ixaaaago : 

“ JV mixicl to wixioh ^ivoix for a wixi^p^lc* ixxataixt 

all tbo forooa of ISTatxirc*, arid tbo rrnxtixaJ xxoaitiona 
of all it» maaaoR, if it Avoro otlxc^rwiao j^xoxvorf til j 
oiiotifjflx to Hnl>j^*sot tlit^Ro prol>l<>!ma to analvaia, t 
<*onld pcrasj*, witlx a aixi|^lo form ti la, tlio motions of 
Itio lari^oRt mas«t>« as xvc^ll as of tlio snxallc^st atotxxs ; 
iiotliin^ >?t' 0 \xld l>o ttnoortaiii for it ; tlio fiitiiro and 
tlio past ^t'Oiild lic5 rov^c*.alod boforo its t^vos ” (*“ IiSssai 
pViiloRO|;>ltic^tM3 Riir los prol>abilit<6»,*' 1H40). 

Tliis oxprc'^SMOs tlio moanini^ of tlio prinolplo of 
c'atisalit>^ on tbcf basis of tbo oldx>r d>^n.a*nioal 
tlioorv. I'bo idoa of knoAvin^ 03tacrtl>"’ tbo stato 
of a, s>’Rtom at sonxo givoxx niortioixt is xxov€»r roaliRod 
in practices, aixd ooiXRocj^txotxtl^^ tbo in trodxxotioii of 
ct<»*tRi<lx5rations of probability is jiistiixod and 
statistioal nxotiiodR w^oro frocj^vioxitly oixiployod.® 


Hoisoixbor^ forward tbo xlorixand tbat only 

Knelt c^i^nantitioR as aro obsorvablo sbotxld bc^ ropro- 
H^nxtod ixx tbo xxxatboxYxatioal fornxxtlatioxt of atomio 
theory. Tlxo sotoototl orbits of tbo oldor tboory 
eanixot bo dirootly obsorvod axxd oannot, oa^'oxx 
K^ lc-tally, bo snbjootod to xxioasixromoixt. On tbo 
r>t.!ior band, tbo frot^xxonolos and in-tonsitios of tbo 
Ji^ht omittod, scattox'od, or absorboci by an atom 
<'an bo botb oXxaor^vod cvtid moasuirod. TPlxxs lod to 
the do'v^elopficxonkt of idato, xnatrixc moobanaos, ovox-y 
ic'rna in a matri^ porroe^ondini^ to somotbin;^ 
is, at. pibsoryablo, . Tbo dyna- 

J^iies of inatribos i^ay be Mi>ig;ardod as a £^onoraH»«|.^ 

nx» toy ». JP. JOItfitiiL 'VtAl XSl. I>> S03 ; XOiaS>^ , 


tlon of olat^ioal dyxxaxxxios, tbo latter boxn^ tbo 
limit of tbxx former. Xxxstoad of tbo i^nantxxnx oon.>- 
dltioixs of tbo oarlior tboory, tlto ci^ixaxxttxxirx oonstant 
h> is no’w introdxxcod in an oquiatioix oxpx'ossxxxji;^ tbo 
faot tbat tbo rtxlo of mxxltiplioation in tbo now 
moobaxxioR is xxoxx-oomxtixitati v-o. In faot, if ^ axxd 

gr aro ooxxjxx^ato oaixortical xraxlablos, w^o baxro 
~ -= ^/(Sxrx). Tbis is bnow-rx as Xioisonborj^’^s 

nnoortainty rolatioxx 

Tboro is a f^llt>lxe^x* poixxt of cliffcjroneo botwoon 
olassxoal xxxoobaxxios and tbo more rocoxit c|,xxaxxtnm 
tb^^ory, wbicli bas booxi oxxxpbasisod by Moisonlxor^. 
Ill tbo oldor tboory tbo positioxx of a jiarticlo oaxx 
bo dofxnitoly bxcod at a spocifiod xxiomont by xxxoaxxs 
of itR oo- ordinates. As tbo tixxxo varices it is sixp- 
p<xRod to bo j[>ossible to follow tbo track: of tbo 
jxartioio tbron^b sf>aoo, or to dotormixxo its " w^orld- 
lino ’ iix tbo foxir-dinicnsional world. In tbo xiOAir 
cjxiaxitmn tlieox*y botb tbo i>ositiori axxd tbo patb of 
a particle be<;omc va^ni*. It is arg^ixod tbat tbo 
position or trajectory of an electron caix only be 
determined by illmxiinating tbo oloctron by a 
beaux of li^^lit, axxd t.bis ilium ixiation itsolf will 
interact witb tbe c^lectroxi, x'oixdcriixg tbo oscaot 
moasuromont of position ox* patb impossible. 
Tboro is an ole men t of nneertainty in t bo proposed 
doternxinxxtion, tbo amount Ixeixx^^ s 2 >ooified by 
IXcisenborgc’^ * nxxcertaixity relation.* 

Til is relation inA-olv'^os tbo positional co-ordinate 
axxd also tbe nxoment ixm (impxdse co-oidinato) 
jjfi, and nxay bo intor^ireted l»y sayixx|5 tbat W'bon w^o 

try to dc^tormiixo exactly wbere tbo oloctron is 

and to do tliis ■v^’'e bavc to xxsc a beam of lijgbt it 

bob a V’ OR in sncli a way tbat w'o aro ixnablo to 
xxxf^asnro siinixltaiieon»ly its exact velocity. 


WaVXS MKC!MA.X*rXCS. 


X.K>nis do Uro^lio tHrexv^ frosb liglxt on tbo difb- 
onlties wbiob bad bocoxxxe so sorioixs in c^uantnm. 
tboox-y, ill a series of papers in xvbicb a material 
j.>artic5le w^as rogaxxleii as closely associated wltb a 
gronp of W’-avos bavixxg velocity and wavo-len^tb 
^ovorrxed by tbo speed and mass of tbo paxrtido. 
Kvory sncli particle wbon at rest is tbo centre of'^ 
pxxlsatlon extendixxjg tlxron^bowt space. Tbis means 
tbat tbe ‘ particle ^ is to bo treated as a sin^nlaarity 
of a pxxlsation wbiob at any igiven time is in tbe 
same pbaso tbron^b space. 'W'e may eonaideir 
tboso pnlsations tbjron^bont %>ouLndless spsioe as in 
some respects analo^ons to standing waves rdeoS^ 


• oc«iurr 0 ix^ o* 

iretiA«trto»l:s«, a^tidL wwy ^ >t«i XcxrndK ^^ffijr- 


Mr&nr. ttoo xvekKtiloa s«iir«PM»lsA «to«.tr ttoo 

x?ro«om»tt« a syi^oiMiipjpics Xu iMkawi^.V 








at £ttal'to stirizi:^ or in jaam. ox^an .AjtiotijbLor 

](>oir£c>ot^ aa^alo^ 3 r xiaat^r 1>© foia-xict iti. t>}xo 'vril>rar'fcioiiL« o£ 
a l>oll or OJbl«tdoi'*£i 

^IV'JhiooL tilao ' jMtirfciolo * is mov^ixit^ wi-feli jro^oz^zaoo to 
t;|xo olwsicsrvor wit>li taoiforin. volooftsy, t^lio pulsat:<ioris 
"wiJl no lon^or foes simialt^anoons font 'W'iU foo rojaro- 
sontod fo^r traAnelling -wavos. 

** Tfoo * ro^ion oocixniod foy tfoe j>art>iolo ^ is tfoo 
rogion wfoor« a sot of tfooso wav^os, varying ooiatinn- 
onsly in dirootion azad in froqL^^*>^^ ovor a small 
ranjgo, roinforoo oaola. otlior to form a ■*-£><* 
travolling ^w-itfo 'wli.at wa oall ‘ tfoo volocity of tfoo 
j>artiolo,^ ** 

Tlio -volocity of a j>artiolo tfons a]3f:»oars as a 
Tfoo oonsocj noixcos of tfois tfooor^'-^ 
as dovoloj>od foy jSofordd ingor and otfoors, foavo fooon 
tostod foy tfooir a]pj>licsation to jzrofolonzs of sjraootro- 
soojpy and foy moro diroot ovidonoo dorivod from 
ox:i>orimonts on tfoo rofloction of oloctrons from 
orystals (T->avisson) and on tfoo jzattorns formod foy 
tfoo %>SL&»€L^€t of catfoodo rays tforongfo vory tfoin films 
(O'. T. Tfoonxson). Tfooso jzattorns aro similar to 
tfooso ofotainod Avitfo >C-rays in tfoo j^aowdor * motfood 
and agroo in dimerzsions ■wdtfo tfoo jxrodictions of 
•wavo moofoanioH. 

Ai:r intorostinjg, tfoongfo somow'foat -profolomatioal, 
ai>plioation of tfoo idoas of do JtJro^lio aoooixtzts for 
tfoo intogral rotations in liofor's oircnlar orfoits. f^y 
inxa^inin^ a ray of tfoo wavos to tra-vol ronnd tfoo 
cirozxlar orfoit, and introdnciixg tfoo oozzdition tfoat 
tfoo oircmnforonco contains a "wfoolo nnmfoor of 
•wavo-longtfos, tfoo angnlar zxiomoixtvim of tfoo 
olootron is ros trio tod to tfoo valnos izrov'ionsly 
assi^nod. Xxx tfois oonno^cioix it is intorosting to 
rooall tfoo viow^s of fc5zitfoorland (HK>1> w^itfo x^^ard 
to tfoo origin of linos in sj^ootral sorios. Xfo oamo 
to tfoo oonolnsion tfoat tfoo sorios nxixst ariso from 
foinoxnatioal ooxxsidorations^ and oxcx>lainod tfoonx foy 
oonBidoring tfoo nodal sxxfodivisions of a oirolo. A 
similar idoa was ^xxt foi-ward in tfoo Tfoysioal 
3ocsioty discusysion on tfoo ring olootroxx in 1018. 

Viows analogoxxs to tfooso of do JBixxglio foavo fooon 
fral>lisfood foy d*. d. Tfaoxnson in a lootnro ontitlod 
IB^yond tfoo Elootron <10^8). Tfoo olootron 
^^foas a dxxal strnotmo, ono ]part of tfois straotxxro, 
tfoat wfooro tfoo oxxorgy is looatod^ Tboixxg foxxilt of 

a zxnmfoor of linos of olootario foroo, ivrfoilo tfoo otfoor 
part is a tara|bEx of wa^os in rosonanoo witfo tfoo oloo- 
toron aaxed winofo . dotormino tfoo patfo along wfoiofo it 
tra^ereils.*;^ Tfois "vi^Wv is yory similar to tfoo -viow of 
; ibkwr istarnotnx^ of ligfot onggostod foy d. d. Tfoomson 
; Tfois, dnallty is a 3pooos»ary ooxxso- 
1^0 trans^issiig^ of onorgy tforongfo ifoo 
foy wa^Tos ^ tltds iiry^lynea two . tfoings* 


transxn ission Of oxxorgy axxd tfoo propagation of tfoo 
wavos.** Tfoo transmission of onorgy taJkos place 
witfo tfoo ' group ’ Volooity, tfoo transmission of 
wayos witfo tfoo * w;ayo * -voiooity. Xf -wo oon- 

oontrato on tfoo w*axros wo foavo an undnlatory 
tfooory ; if on tfoo onorgy a corpxxsenlar oxxo.** 

Tfoo xxxost proxxxising attoxnpt yot mado to 
oirpZrxfn ^ixaxxtxxxn pfoonomona and tfoo oxristonoo of 
cjxxantixin mxmfoors is xxndotxfotodly tfoat of JSofoxiod- 
ixxgor in fois nndxxlatory xxxoofoanios* Wo foavo foox*o 
tfoo noaxost approacfo to classical in tfo<- 

formulation of tfoo w^avo oc^nation and in tfoo sii|^- 
gostod ixxtox*protatioxi of tfoo w'avo fxxnotion v^. 

A.S yxxixxtod oxit loxig ago foy Hamilton, tfooro is 
a close axxalogy footwooix moohaxiic5s and /optics ; in 
fact, fois tfooory of xxxocfoanios gx^sxv out of 

Optics of TsTon-foomogoxxooixs IWEodia.'* \ Olassioa I 
xxxoofoanios is axxalogoxxs to gooxnotricf^l opt.it:>.. 
Tfoo motion of a matorial systoxxx xnay fo^ stiitlifd 
foy corxsidoriixg tfoo patfo of a nxxxss-poiixt in c;on- 
figixration spaco, tfoat is, tfoo space of tfoo v^ari4x>>lt‘s 
'wfoioli ax^> 2 ^>CA»ifT€>ncKl co-or<l inatos. To tfoo j>atli of 
tfois reprosontativo |>oixxt ixi comfigiira tioxx spitt't* 
tfooxo corx*osj>oxxds tfoo ^^^^y ^f Hgfot i»i 

gooxxxotrical optics. Hixt wc Icixow tfoat goonxotrit*al 
optics fails to aoooixnt for tfoo* facts and xmist Ik* 
ro placed foy xnxdxxlatory o}>tios as sooix as thf‘ 
ofostaolos or apertures are no iongor groat 
parod 'Wr'itlx tfoo wa vo-loxxgtfo . Wo also Jenow t hat 

in tfoo atomic doxxxain classical nxoofoanics fails, tlie 
failuxe foocoming evident wlioix tfoo cxxrvatxiro of'*- 
tfoo patfo foocomos very gx'cat. Tlxis suggests xliut 
•wo really ro<pxiiro axx ixnd ulatory xxioofoanics wliicJi 
may foe regarded as tfoo Xf axxxiltoxxixxxx axxalogv' <>f 
undulatory optics. 'Wave nxocfoanlos fooars to 
ordinary rxxoofoanics tfoo saxxxo relation as undxxlatf»r\^ 
optics fooars to gooxxxotrical optics. 

It foas foooix said in pioturos<iuo latxgxxago that 
according to £^oforodixxgor : * ■■ ISTaturo is not made* 

xxp of oloctrons fout of waves. Tfoo tfttom meat l>e 
coxxsidexed as a system of electric waves 
over its wfoole volume. * H^leotroxxs aro xri<'ral>’ 
an inaccurate w^ay of doscrifoing some of tbc 
pertios of tfoese 'waves <1.*, T#. Wfoyte>, 

Xt is impox*tant to XTomoxnfoer, Jhtowovor, that 
^cfoiddlxxger*s waves are not waves in ordi-iiary 
space, fout waves in ‘ oondguratidn spaoo/ which 
foas as metny dimensions tXxere are degrt^ra of 

freedom of tlxe system. Xiisregardirig rotixtion, 
tfois woald foe 3^ for a \aystem ociwfog>osotl of ^ 
partible, Xt . m;. only ; In \ dbadlng tfo<^ 

elecxtrbn .pr^ldem tfoat/ we .are afole to use space of 
tforee dimexxsioxxa. ^ ' 

Xn imacaro-xaaeefoapioaf larotdame olaMioal 





macF 1 m ^XJQ^S>io; 3 ^«HdL. 'Xia. 3nalox*o>jm«kO]:i&i3iio^ xaci.ot>ioziiEi 
t>l&€» <3<i««tfcioaad of lilio old d^rrtArEOics At& xto lOziiKet^ 
v'Cblid ; .tJbioy zxtxxAt; 1>& z^eplcbcod 1>y" a< 

io ooj:kj6l,g:«ij^tvfooiit «ioarOo^ X'ilkie lOoxrtmAxiM «kr 

p4»^4»!mo1^3r. Jg? wldolsi ooinroi^l^^ood)^ ±o falser meoK&oioaJ 
eixxei^gRr ini Iti i» cmXy f<yr 

oe^ctio sjjeoiid of JE^, tiiio iiJtta^ 

wa>vo o€j'.iKi«^tiioii. ]poiS90i9S08 eolixtiojn.^ wliioli <<o- 
l^e'bli.ex* wi-fclx tiHoiir dojr^'%r«i.1>ivos> omo-v'^lued^ fini1>e 

ajrxd oomt4n.oooJ9 1^i^cru^1]iot;^t> ooo:fi^u.ireLt>ionL eipcboe. 
Tlaerso p3roj>or v«biooe ixi.ol\ido i>Ke ‘ oxkorijy lov'ol^ * of 
tBe oldo** tiliooxry, t>lio qua^xr-btrim MLOjnnil>ora 

£tri«(iz^^ io «b »1>rfiui^Htforwar‘<l way out; of tjjno 
wa."V'0-e<g[€ia.t>ioj3.. Tlioe io. So}aT’c^in|^«r-'» iiixdxilja.-fcory' 
i:Yioolaa»xilo» tjixa-o'fciioa ooml>ors slvg a.ooourLt>od for 
m a. porfoofl^i?' o.et’fctiral waty', 5 >x*«tot.ics*tlly oix ola.&»«tl<3ct.l 
pr'ii:icix>lo»,'** or* «.» do X^ro^lio lict» ox:pro»Hod if : 

Xfeo a.-p^>oa.ra.3:iioo of lotei^oTO in. flio d^rrxa^m ioa.1 
forraulafe ooawawaa to Ixa T 03 ^«forioiiM, ai^ntd lL»c»ooiriao» a»« 
jiafural «t« fliioir oootxrroooo in t>lie ffieory of vil>ra,t>- 
itx^ »t/riii^s or of wiroloi&a a^ofooriaes. ” 

'TJtl^ ioto^^ra,! rc5la.t>ionL» fhos ol:»faiTiod rt%j>r(ese>o.f 
oxTo of fJio friMm^Hai of fho oow fhoory, a-od if ia 
fouLjnd fliaf 'wiiori. fhto ooor^y lovola fliua dofctjma.iixod 
ar<> xiof itx oxacf aj^x^omorlf wil-li flioso jxrevioosly 
<lc*dliioe!d, flio dov^iafiorxs arc3 a,ll acsfoall^r in. favour 
of tHo now ixiooliaixioa. Jf i» eajxooiaOy ixof^xvorflx^y' 
t Iia.t/ flio rcsHulfa of HCefiaorxlxorg'ei cjuaxifuxo irrcsoHariJcM 
ii^roo wiflx fiioao of flxo xiodulatorv' meofianioa, 
w'lic^ro flic^ro i» a difforoocjo froin flxo "old ciuaxxfxtxxx 
j\i!i JSolxrddix'X^or jxoirifa otif, flxla ia flics 
fjxoro roxxiarlcalxlc-, aa fhcs v^^llolci> inaffxexxiafioal 
ixi>ixaraf\i» H^ooxa f imdaoxemf all>?' difforoiif iix fixes 
i.wt> irxe-flioda. 

L>irac Ixaa dcsvcslojxc^d an ox^otx oxorc* g:c?irLoral rrxcsflxocl 
of troafmoof, wliiolx trx&.y lies oallod a cixxarxfxxm 
txl^t-lira. IKor flxo roj>iX3Moxxf afioix of afoxxiio q|ixaxx> 
titioR lic' iixfrodvxooa <ixxaTxtxxixx varialxlf^a or cj^tiaxxf uxxx 
iittixxlxera <gr-rxii.rixl>ors). THcsso aro axilxjoof fo flxo 
! »r<lit\ar>’' arif Ixmofioal lawa, wifix flxo o:x:ooj>f iorx 
liiitf flioy do rxof olxoy flxo oormxxxifafive laxv' of 
xmlti jxlioaf iorx. oj'xijxlo^^irx^ cortairx addifioxxal 

» \'pc>tlxoaos, XHrao Ib alxlo fo oxcj^rosB flxo xxxfBNclxaxxioal 
aww iix itaixxilfoniaxx forrxx. fJoxTtx axxd Wiorxor lxa>ro 
flxaf qxxaxxfurKx xxxa^xxif udoa may Ixo oori- 
ucUsi'od ixs fxxjtxofioxxal ojxorafora* axi. idoa flxaf woxxld 
xei^oiiTxf for flxo failxiro of flxo oojxxxxxufafivo laxv* 
iueo flxo axxoooasivo ajxjfxlloaf iorx of fwo o^e^r<t.tio^Ast 
»iay do^poxxd om fHo ordor irx wIxioH flxoy are oarriod 
*uf. A furflxor [^xoixxf of ixxfoxsosf fo flxo mafixo- 
iiaficiarx i» flxo axxaloj^y Ixofxvooxx flxo flxoory of 
iiafrioos arxd flxaf of imfo^ral oq^uafioxxa (X^anoiKoa>. 


Tjei:»s , ISljffiW OtT*ri:-ooK^, 

\Vo xxxay axxxxxixxariao flxiO oliiof roaixllva of f Ixxa rooomf 
<>T*I< aa foUowa. claaaioat fHoory xvo liavo Ixooxx 

ot'-ixsfonaod fo deal wifli ovoixta and xvifii 

n<- nrxovomonf c»f znaaa parfiolos. l^Jow flxo xpiofxxro. 
ooorxxos Ixlxxrred, or af loaaf loos slxarp aixd cloar. 

ioTx^or aro wo fo comsidoz* a maflxonxafical points 
X ftirc^-dlnaoxisionaZ feipaoo« ln*f Iruartsoad a amcdl 
!//oa xn flxo apaoo-fix^sfco world. Tlxo ooncopf of a 
parties of infbo^ifeidnaad . ai^ ia fo Ixo ro- 
.leod Ixy fl^o, idoa of a of wav'oa. ^or 


paflx of a, parfiolo* wlxlolx oor^oaponda fo a riauy in 
j|^oosnoft;ioal opfioa* mxxaf Ixo axxlxafifxxfod flxo ^fraolf 
of a ^rditp of wav*os aa in plxyaioal opfios. MiOL «^ifo 
of fb.oao difloronooa in onflOols:* w^o ax^ aaaxxrod 1>y . 
I^olxr flxaf wo Ixavo fo doal nof w^xflx 
-Ix nf wif h piof xxroa. 

THlO oldor or olaaaioal €|,nanf xxxn- flxoory ia Ixased 
on sfaf ionary afafoa and qtxaxxfxxm jxxrrxpa. f^ixrdd- 
inig^or ondoaVoxxrod fo rofain bo far aa posailxlo 
olaBBxoai oonoopf ioTXB , in xvlxiolx flxoro aro no dis-' 
oonf inxxlfioe . Tlxxxs flxoro Ixaa ari»on a difforonoo in 
oxxfiook Ixofwoon Solxrddingor and oflxor xvorkorei in 
flxiB Ixold. JB'or oxamplo, J&ox*n and dordan Hold 
flxaf SeHrdclitx^^r^B rolafiona Ixavo fo Ho infor- 
profod in a Bfafiafioal Bonso. ^ooordinig fo SoHrdd- 
in^^$r* qxxarxftxra mooHanioal lawB oan Ho o>qpx*OBBod 
Hy Cfxxifo orclinaxry difforonfial oqxxafioTXs ; aooordixx|g 
fo liom. fHo roaBon wHy if Ib poBsxHlo ** fo ropxroBonf 
any fixing in fHo di«conf inxioxxs confusion of qixan- 
fisod afonrxic procc^sBOB Hy difforonfial oqxxafions, 
is fHaf fHo ftxxxcfioix wHioH is fo safisfy fHo diffor- 
•onfial oqxxafioxx is a proHaHilify. ’* 

•Tordan vol. IIO, *p. SBS ; 1012T> sunxs 

XI p flxxB posifion in flxo follov^dng words : “ Olassical 

plxy«x<3s doBCriHod flxo vi^orld irx forms of c^xxanfifios 
confinxxoxxsly ;(>ropagafod in spaco and fimo. THo 
c^xxanfxxnx flxoory doacriHos fHo world in forms of 
an aHsfracf * nxany >dxmorxBxonal coixfxgnrafion space, 
and flxo ixixmHor" of dimonsions is proporf iorxal fo 
fHo fofal ntxmHor of parficlos in fHo world. In fHis 
aHsfraof space w'O Have again fHo propagafion of 
ooxxfinxxoixs qxxarxfifjos ; Hxxf fHeso no longer foil txs 
dirocfly aHoxxf fHo singles afoxnio pHonomona, Hxxf 
rafHor aHoxxf fHo proHaHilific^s of fHo qnanfnm pro- 

cossos. X>oformiixiBnx ^nof as a mofapHysical dis- 

finefion from oHanoo, Hxxf in fHo pH ysicai sense 

oacplairiod aHovo ^Ixas fHo same formal v-alidify in 

HofH flxooxxos.’' 

dor dan conolxxdos His review' of fHo pHilosopHioal 
proHlom Hy saying i I^roHaHly -wo sHall Hnd fHaf 
an inoornplofo dc^forxxxinism, a corfain olomonf of 
I pxxr*o cliarxco, is iixfrinsic in fHoso olomontary 
pHysical law's. 

l^arlxor in t.His addi^^^ss, ompHasis was laid on fHo 
rocj xxironxoixf flxaf ligHf sHoxiId possess a corfain 
sfmctxxro so as fo afford points of conconfrafion 

of radianf energy a ro<xxxiromonf wHicH is diffioxxlf 

fo reconcile wifH fHo xxxxdxxlafory fHoory, On fHo 
of Her Hand, it now appears necessary fo infrodxxoo 
info fHo classical picfxiro of raaforlal parficlos some 
of fHo cHaracforxsfics of w’^avo inofion. Is if 
possiHlc^ fo comHxno fHoso fwo proHloms info one 
axxd o-fiFoef a synfHosis Hofwoon a corpxxsonlar and 
a w^avo fHoory HofH for radiaf ioxx and fox xnaffoxr^? , 
*XHis <j.xxesfion Has Hoon discussed Hy do ll^rogHo* 
wtHo suggests flxaf fHo oxracf dosoripfion of flxo 
pHonomona oan only Ho given fHrougH fHo non- 
siderafion of waves 

ILn His view fHo xnaforiat parfxclo is an ossoiaf&iBiri 
realify, and ifs xnofion is oontxplofoly. defedrixxin.od 
as fHaf of a sxngularify In fHo amplifudo exf a wave 
xvHicH is propagafod. 

If would xH fHis wayj^lbo fo rofain fHo 

afoxnio sfrupfxxro^.of' maffdir- and;-';‘eid^‘Vradxafiop aa 
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-Well CU8 t^€> <iet>enm.irilsxari of inciiv^iciix&l xJ^**«?*^o**^^*^**‘» 
wltile.. cfc-t “the ea.m.e tii3nt*e «i.-ttjiril>iat.iri |5 -to “the oont- 
Bolixtjioxxs tilie s'ta.^tie'tiocbl mneaiXiixi^ whioh 
ISom cir^jd. im^^lioii&ly Sehr-^'KiiTijg^er haL've reoo^ixieeci 
itt -tjhem*.*^ 

3ohLr li&s <iiaouis&ecl “tlie si^^ii^o&xice of recein-ti 
d[ev^eloj>xri.erLt>e»in. “the qoa«ix“txi.in “theory in e.Xi intx- 
pwor-ta^nt;, “thou-ij^liL ^Aper j>o'fc>lislie<l lajst? 

Aj>iril {I^A.Txr»r®!, Vol. 121, I>. 43SO>. The ci\ia.ri.t>iJiir4 
X>ost>ol€t'te “ ci.'tl7ril>xxt<ee« “to any au'toinic a-ri 

eseent^iarl dtisooiit-inui-ty, or r»-ther iodi vid i.ia,li-ty , 
cofxiplets^ly foreigix “to -the <?le/£%sioa.l -theories, a.ocl 
symooli^eci hy Tlauixelc's Qii^xo-tiim of aotiiorL.’* 
!Rohr helieves t.h«t“t “the gaus^xI sj>a,oe-*t/iiiie closGri|>- 
t/ioix of j>heri.omerict tro ^vhich \?v"e are aoeostomc^d ixx 
dealio.^ wi-th maeroseojxiG -|:>heooxneTia xixay fail xxs * 
whezx we have -to do wit>h a-tomic (mierosoopiG) 
piheTxojxxexxa. This failixre arises from -the smalt 
value of -the qf^uanfunx of aetioix as compared with 
the acfioxis iixvolved ixx ordinary soxxse peroep“tions. 
The sit>tiat>ion. 'is ilhast^rafc^sd hy considering fhcv 
qxxestion of the measxirenxeixt of *t.lxe co- ordinates ox 
a partvide, taldn^ info acconnf Heiseii herd’s rc^lafioxx 
hefween them. This relation implies a certain 
xxxaxcixxxmn preeisioix “with “whicsh the space -time eo- 
ordixxa-tes and nxomentnm-eixci'gy <5omponents of a 
particle can be xneasnreti simiiltaxieoiisly . 

At the outset we comx>ared the corjxtxscnlar 
theory and the wave theory to two separate btiild- 
in|;;s. TerhajXB ]Elohr*s latest wcxrh: may be re^^arded 
as an attempt to dii^r an xxndergronnd passaf^o 
between the two, bnt the tmxnel is dark: and gloomy, 
and the atmosphere scarcely fit for human respira- 
tion. "We mi^ht -wish to find another sohxtioxx like 
that propose<l by the philosojxher Alkse in Throxx^h 
the I.*ooking-01ass : 

She went oix and on, a long way, bxit wherever 
the road divided there were sure to be tw'o fixxger- 
pos-ts pointing tlie same way, one marked " to 
TWK aaunnaznxjAt’s noxjsis,* and 'the other, ‘ to thjrs 
noxTSJHr oir TWism>i..]iGnJBSJaj.^ I do believe,’ said 

Alice at last, * that they live iix the same house ! 

I wonder X never thought of that before.’ ” 

Sut Alice never found the house, axxd whezx 
she met the two little men, convexrsation proved 
di£&oult« 

1 know what you’re thixxklng about,” said 
Twcsedledunx ; but it isn't so, nohow.” 

Ckxntrariwise, ’ * eontinued Twcsedledee, "‘if it 
was so, it znight be ; and if it -were so, it would 
b« i but as it isn’t. It aixx’t. That’s logic,” 

. y^G had better abandon the sixnile of tlxe house 
and try another axxalogy. We may liken the 
‘ conxplexnentary theory of JBohr to a see-saw on 
which Toxn ^Particle and I^Xary Wi^ave are so evexxXy 
balanced that a -touch will sexxd one end of the 
plank up or down. Xf we atteioapt to :fijc one end 
to mother earth, the other Is suspended in mid-^air. 


]But Ratify is not one of the esseKtxtials of a see-^agw, 
and however much we may desire a hrxn foundation 
for a scientific thOory, It is at least possible “ that 
fixity is not attainable by finite human intelligence, 
®ohr concludes his article by pointing out that in 
the scientifio situation there is a di^p-^oing analogy 
to the general difficulty in the formation of human 
ideas, inherent in the distinction between subjcKst 
axxd object. 

In philosophy, as ixx science, it is generally ad- 
mitted that there has been a xnovement aw-ay from 
the mechanical view of Nature which dominated, 
the nine-fceenth century. The new movement, as 
expressed, for example, in the writings of A. IST. 
Whitehead, is towards “ the recogxxition of pur- 
posiveness axxd creativeness ixx Nature.” It is 
difficult to iixiderstand all the ixu plications of 
Whitehead’s work, bxit in bis view, as ixx that of 
IBergson, the basic idea of process must be employed 
in building up a scieixtifio philosophy- Ixx \he 
orgaxxic theory of Natxire we havx^ to consider, i^ot 
a bit of matei'ial as ixx tbe materialistic theory, but 
a coxxipleto In tbe physical fxeXd the 

pi^irnary organ isnxs appear to l>e v^ibratory entities, 
axxil a proton or electron xxxay perhaps be regardeci 

as a vibratiixg pattern a view not very different 

from thext of AchrcWliriger. The path in syzace of 

sticli a vibratory entity wJxere the entity is con- 
stituted by tlio vibrations nxust l>e represented 

by a series of detached i>osit.ions ixx space.” Thxis 
it will bo seexx that Wliitohead’s views are in har- 
ixxony with the idc^as of the c^nantum theory, 
althoiigh it is as yet too early t<x regard that theory 
as entirely comprehensible. 

What, then, is tlxe croxiclixsion of the whole 
matter ? Ihologists, chexxxists, engineers, and also 
philosophers, are iookixxg to the physicist to give a 
clear proxxoxxneemexxt as to the ixatxxre of funda- 
mental physicxxl jxrocessx^s. At the present moment 
no clear unambigxxoxxs reply is possible. 'We are 
still at the stage ixx which oxploratioxx of scientifio 
facets is xxeeded, and, oix the other hand, candid 
examination of the basic ideas in philosophy is 
req|[uired. Oxxe lesson at least is exnx^hasised by 
the recent history of scientific thought, and that 
is the necessity for caxxtioxx and xxxodesty in our 
approach -to these f undaxxxental ooxxceptions. 'We 
often find disoax*ded theories re- bom, and we may 
learn even from the mistakes of the leaders in 
science. 

Truth, ixx the realxn of physical science, is no 
longer exxshrixxed in a pellucid crystal sphere - 
Xtather it is to be found ixx a quivering, pulsating 
orb of hre. The rainbow colours change as we 
gaa^e upon it, and from time to tlxne dark clouds, 
obscxixe our view. Jjrx the search for taruth the 
mental philosopher and the natural philosopher 
must Jom forces ; and the quest is worth while t 
“ S’or wisdom is xnore znobxle than ^>;%xxy motion^ 
Yesa, she pervadeth and pexxetrateth thihgs by 
reason, of her pxirexxess- slie is an 

froxh “everlasting light.”. 
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IteNseorarfcly, lioVrov^i^r, cun. oxh3 wcus fonnci., ■ajia<:^4hfigir^ ju<».yi4<=»>^ 
»ia-gf» -But^ «Tail9al &1 39Ccfc*cM:3An. ixx Vit^skdi A.li'iy n ^ 
fxx>ixk BoHwr, in t>l»e Steto of OmctJiiL, wliioi:^ ^rovod 
■to of^ntarin niokol. Xt . wcw» fowiL<i. oj^y in tikk& foincn 
of tiHrm. '^oins, mnol:^ xnuccKX otHoir xninoxrfitls. 

tra»o nefz^oenta^o of eojpx^oF wci«i 8xna,ll, 1>ixt; of 

niolcd JTola-tiv^y to oox>x>or wcua vory *X*Ii€s 

iijgpnnea wcsiro oo;p^poi7 1-0, xrlcskLol O-IQ. THo 
oontoinocX f'^SO ancl ^*30 i>eir oont of C!Oi>i>or «tn<i 
no xnokol, ’w^liicli ia in «,coor’<ia,nco 'W’i'fcb oz‘ol>a,l>lo 

Tlio Ooinrnitteso Jieus t>Hns a-clxiovod €t t>a>n|^il>lo 
nd onoonret^in^ ro»nlt, tiiongH it wonld 1>g ^oing 
X^yo^d^ tfio ovudonoo a,t> tiio xnome»nt to angj^e^st 
la-t it is oonolnsivo. IMCr. XI. X^esib:©, lio'wo^roT*, in q> 
iommnnio«ttion x>^osontod to tho r-ooont Ox-ion ta. list 
^nj^oss at Oacford, sug^ostod tin at «Jal>al al JVIa’adan 
i^lit l>o tfxo si to of IMa^an, r-ofoTTod to t>y Bax-gon 
•O. Jb.is jgoognE'a;[>Hioal tal>lot and montionod in tlio 


timo of ^tJiLdoa ®n tlxo lists as ono of tlxo * nlaoos 
from wlxioK oamo and ooj>i>er. ' 

tfa-O otJhior Jbiandy lilPirof . XXesoln. mon.tioxam an 
anoiont l>ron:i&o ol> 300 t froxn tlxo ^rans^aal wHiolx 
oo^tains so mnoH as 3 3 por oont of niolcol. Mo 
tXiin^s tlxat as tHo oo^^por oro, wtnoix is nialaolxito 
in a C]^uax-t 2 ^an^no^ is aooomjpaniod l>y a jgro^n 
nioXtol axrsonato^ analioT’i^ito, tlx is mi^Xit lia'vo 

mistalcon for malaolilto, tlms oacjp laixxi tlio 
orosonoo of niolcol. Tixis is sn^^l^ostixro, for it is 
known that fartlxor to tlxo nortli in tko Molj^an 
arc^ niokol ^ l> looms Ixa^ro l>oon usod. ^Itlxonfi^ix 
"Vast c^nantitios of motal liav^o Ixoon takon from tno 
‘5^**®'Os'V‘aal ^ and XCatanj^a aroa, tko ago of tHoso 
wrorkings is < 3 ^nito nnknow^n. It oortainly skonld 
bo in vostigatod . Anotlior rosoazroK oommittcso of 

tbo Mritisk ..Association bas tbis qnostion nndor 
<5onsidoration , but is nnablo to continno its in- 
xrostigations owning to laok of adoqnato fnnds. 


Obi tu ary. 


■ M. a.. JSjsnnY. 

MIS snd<lon doatb of Itoginald Artliur Horry, 
w'bicb took jplaoc in Olasgow’' on Oc5t- at tbo 

y ago of fifty-two yoars, dox>rivos «<3otland of ono 
ts nxost activo workers in agrio.ixlttiral scionoo. 
ry was odneatod at OtindJo aix<l at Oambridge. 
or acting as assistant for sovoral years to tbo 
> T^rof- l.»ivoing, bo traixsforrod in J OOO to tbo 
ooi of Agrionltiiro at Oain bridge. Tboro bo 

-kod witli Ib^of. T. H. Wood for tbo noict fivo 
rs, and, in collaboration witb bim, ^xiblisbod 

10 valuable xxajxox-s ; in i>aT'tio\i lar tboii* invostiga- 
X into tbo com j>osition of root croj^is bas alwavs 
IX rogardo<l as a funclairiontal r>iooo of work, 

11 JiiOS, Horry -was aj>j>oint^>>d x>rofcssor of agri- 
Lural cboixiistry in tlxo Wost of Scotland Oollogo 
Vgi-icultxxr<3 at Olasgow. Moro bis toaebing duties 

boavy, and bis laboratory aoconinxodation 
agro and inccxnvoniont ; notwithstanding tboso 
xoultios bo stoadily carriod on bis w-ork, and tbo 
numbor of j^ajxors publisliod during tbo last 
?>nty-tbroo years boars ovidonoo to bis zeal and 
bis wido intorost in tbo various divisions of 
^cultural cbomistry. An invostigation into tbo 
xjpONsition of oats was follow-od by a largo number 
]pax>ors doaling wxtlx fooding x^roblozns and witb 
-ions asjpoots of dairying ; bo did mxiob work on 
> utilisation of tbo by-j>roduots of tbo dairy 
[ustry, and, at tbo last mooting of tbo Hritisb 
sooiation in Olasjgow-, jxrosontod, in conjunction 
jMI**- -A-. IMCaonoilago, tbo results of an inquiry 
n uob ooonomic imjportanco into tbo utilisation 
sur]plus milk. Hcorry was also xnuob intorostod 
■ took a sbeum in tbo dovolonznont of tbo modoxrn 
bodi& of soil survoying wbieix bavo boon adontod 
Xreat l^ritain ; bo was an active mombor of tbo 
utlfie. Ady^ory Ckxinniittoo to tbo Xtoyal and 
a.t Obif C^nb. 

‘ xnaimcMcI tbo older daughter of tbo late Mr. 
m. Aytsbire, a^d is survived 

bis widow Sr3id’tw<> dAugnterS lie .bad a wide 
fle.^of bis ' will 'e vet 'fc>e 


Mn. H. X^TxcE. 

Tnjs doatb occurred on jN'ov. iix liosf»ital at 

Hasadona, Oalifornia, of fcSydnoy Xtoyston X*iko- 
Alr. X*iko xvas bom in JWKl, aixd sbowod a nxarkod 
bent tow'artls astronouxy from early yoars. Mo 
ontorod Halliol from Hodford t^cbool in lOSO witb 
a scbolarsbip aw-arded for distinction in tbat sub- 
ject. Oraduating witb a first class in pbysios in 
1 and following tbis up by a year’s rosoarcb 
in C'lxford, >io was appointed assistant locturor in 
pbysios in tbo XTixivorsity of T,^ods in HISS, and soon 
sbowed bis originality by a series of x>ax>ers on astro- 
pbysioaJ subjects. X>uring tbo pre^sont year, having 
boon aw-^ardod a rosoarob follow'sbip by tbo Inter- 
national XCdu cation Hoard, and granted a year’s 
leave of absence l>y tbo Univx^rsity, bo px-ocoodod 
to JVLt. Wilson in So^xtouxbor, and bad scarcely l>ogun 
W'ork w'boix symptoms of nxoningitis, folio-wing a 
eevc^ro chill, necessitated bis removal to hospital. 

In letters M.r. I^iko bad remarked on tbo *uni~ 
v-orsal kindness w-itb wbioli bo bad boon received 
by bis now friends in Oalifornia. To all of them 
bis relatives and XCnglisb colleagues wdsb to 
o:3s:pross tboir deepest gratitude. Tbey also -wish 
to record tboir high appreciation of the generous 
action of tbo American axxtborities under w^bosc 
auspices ^Mr. IHke w-^as -working, in according binx 
a last resting -x> lace ixear the great observatory in^ 
wrbicb bis labours -werts so prenxaturely out short. 

“Whs regret to announce the following deaths : ^ 

Txrof- T. O, Obamborlin, emeritus professor of 
geology in the Uruversity of CJbicsago, the Mestor of 
Anaterioan geologists, -who wras a foreign xnember of the 
Oeologioal Society of X^ondon, on !Mov. 1&» aged eigbty- 
dbve years. 

‘XXr* 'V'. £2. IH^mznel, professor of .anatoxny in tbe 

CMSi^lege of medicine of the University of Illinois, on 
,Mbvu g, aged fifty years. 

3Prcxf. Jl^anse Stublamann, formerly geneiral secretary - 
of.' the Maxnburg Oblonial Ixxstitute . and One of the 
pioneers in tbe opening-up of Oerman JESaat Africa, 
-wbo Aocornpwnied Mmin JPasba in bis last earpedition 

'^IBAA^^'aged^satAty^live years# ^ 
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3Si €s wi» m-n 

X*i^t.:Hissx<r!X 7 >x>A.^ j>lxyn»M.Gm ijrt et of flo:K. fH-vci,! 

f>lS«»ox*ioisi Ithakv^. l>oo>i. »dLv«Mrxoo<a. w^ttlx 9 -t>«urt>lli:x^ jr«fcj>icilt>5r 

fo 03C}>teuln. -fcl::ko ot.motvojro of t>lr».o A-toxxx £30 »o 

fax* «U 3 aoojhi axx c»ac:pla 4 n.<at:;i.on. aca:xa>^ oatoit l>o {>oeisl1>lo. Zo. 
’fctioiir «rfcat>o» soo£» -fcixooyrioa «jro o£ a j>ro£os«oclly ' 

ori^at:.i::&omka£^oaI oorini| 3 lo 3 ciorii asri^ct. fojr xaxxi ’voarstal 

oonaonrkjptiion ; »orz%o ol<f 00000 f>fciori.» ai*o l>oio^ diis- 
■oaiTctoct and ot>}:fcoira airo l>oio|$ xo^uaoit.at>ocl. Xo a 
«o.j>j>lorr 3 Ml!^o'fc- -to oor- iaavio woolc, I*i*of- XX- S- -A.llorx 

gtivo« a al£o£>oJr]k of ■fclu.o ri»o of o 't>v€>o**>»' aod 

i»x groooral t>ojrzos lt>s f>»* 0 !Sorxt/ jr>o«i£,it>o- rTo xrzaoriv -w-lzo 
dofsix’o a oloaz* »t.afOTzzoo£- of tifio oas^o, azzolra a aozoToaar>'' 
"wXH l:>o iol^oirosf-izx^, Izzit; io a zooa«\ar*o <ilis=iaj 3 j 3 oiot>irig:- 
.As X^jrof. f>oio.'fc» ovaf., -fclio j>o«it:.ioTa i« Gk.es vof £>5?^ 

Tio moans oloax-ocl n| 3 . J\.t^ 'v»'o to ro^^az-ci. lij^Trat. as 

oozrjaizsonlaz* oz^ vmciaTlat-oz* 3 '-, oz* fc»ofc£z T? Xla» tlzo oloot-ron 
azz olzJoo'fci’V'o ozcistonoo ? -A-z-o t-fzo vzltimato |pz*ooossos 
of ISTat/ZZZ’O z-ovoz-silalo oz* not. ? T^lzoso az'o somo of tXzo 
<3nost.ions to 'wlaiolz an an»v^’'Oz* is oa#5oz“l>^ a^-aitod. XVo 
airo izi tlzo f>osit>zon of a znan standinja: X>ofoz-o a loolcod 
safo -wiziojK .oontaizrzs tizo azzsvroz’s t o all tXzo z“iddlos of 
t.lzo xzniA^ozrso- -A.z*o azzxd fainz az'o aazzooaint.at>lo staola:s of 

l*:oy*s- 1X3^ p>atioazt tz'ial lao laas foiaza<l sozzzo wlziofa 
noaz‘l3^ fat t>ao loolc- X*or*lza][>« tlzo z-i^lat l«:o3^ as aznon^ 
tfzoso zvlziolz fzo iaas olzoson and tlzo non-saaoooss of Izis 
offoz“ts to of>ozz tlzo safo is daae’* to faaalt3'' znazzifzaalatiozz 
of tXao lco3’'« X*oz*faa|as, aftoz* all, tlio z*i^lat lc«j»3r laas 3^ot 
to X>o tz*iod - 

Tjfcie sitazatiora iaa f>lz3'-sios is ooi*t aizal3’' jzz*orz-kisizz|^- 
Xt znazst tzo taoz-no iaa nzizad tlaat tla<? ayaizlioatirazz of 
matlzozzaatios to aotaxal jzlaozzoanona is of a tzvo-fold 
zzatazt*o- -A. saaitalzlo zzaatlaorzaatioal olotlzin#ar laas to f>o 
foaanci- Tlzo rvalos of zzzatlzoznatioal z'oasonizzi^ az*o 

ajojzliod to tlzo s^-ziriilzols aasoai , and oc^aaations az’o 
dodazood oar zanmlzoirs oaloaalatod- 'Tlzis is tlao izrovinoo 
of znatlzonzatios jaz-oizoz*. Tlzz^ oz’axzc az’isos w*Xaon tlaoso 
z*o«azlts az-o to Izo izzt«?Z’fzz*otod in oozznozcion -witlz tlao 
ovonts to wlziolz tlzo>’ afo to Izo zrolatod- T>ao j3lz3r«ioi»t 
jzoints a fin^oz* and doaaraazads * Wlaat doos tlais moan ? * 
«Azzd tlzo azzs'wozr ^izron is zaot alzz<'a3''s to Izis lildnj^. 
X^ossilzly tlzo intoarjazotation is zazzsazitalalo, fzossilzl.v it 
ajpjzoaz’s to oontz*adiot notions lon^ ostalziislzod, oz* 
]po»sit>l3r t>}zo olotizira^ is a zzzis^t- T’lzo qzzanttazrza tlzooz*3r 
Xzas a|zp>oax*od in atz*azz^o |^az*l>S:, Izazt tlzo faot tlzat tlzo3r 
aro znatlzozzzatioall3^ rooozzoiialzlo soozns to z*zalo oazt 
tlzo laat |zossil>£lit3r and loa-v^os ais lzo|zof aall3r ozc^zootant 
of 'wlzat tlzo faztnz-o zz;aa3r lzz*izi^ foz*tli. 

Ojsotb: of tlzo jzrofossod olzjoots of tlao ISiritislz ^oionoo 
Clzziid, foazndod tzi^ronty-ttax’oo yoaz^ lay* tlzo lato ISizr 

♦XXojnzzan X-ooiscyoir, is to odzz€»ato ]p>az'fc>lzo ojzizzion l>3r 
sporoadizz^ tlzo Jkxzowlod^o of sotozzti^o aoXazoveznonts 
and tlzo tosnlts of sozozztiffco oontomplatzon- Witlz tlzo 
viow of fizjrtlzorixz^ tlais paxrtioazlaz* aijzz» tlzozro zi«ras 
xooontl^r institntod tlzo l!!Xt>arznan X-^oolcyor* ICjiootazzro, 
and tlzo fowrtli, of anntxal sorios zvas doiazrorod in 

Xd^ndon on H^QTov*- JE^irof - JT. Tlzonzaon, of tlzo 

TT zaiV oiretity odf Al>o*dtoen- aazlzjoot of tlzo adcijross*. 

** Tlzo CHdtznral ^aXn^ Of ISTiitazzal XXistOJcy*** toxzolzoa a 
t^onzo amrlziolz izie^tanriSkl Iziatozrians Xzarzro l>oon 'too 

' a«st|csont,'-#ozr tlzo t^j^donoy'-^^oi fobont .yoa*«a Izaa t»o«^ to 
lay st-rnoo zxjpon tlzb boononzib and pzraotioal aapoota* and 
to aUorvir to drift into tlzo Xxaoici^ozxnd nzontal and 

' JN<>. v^x.. 1:383213 " . 
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apiritzzal'aaripootsv wlzlc^ podzajpa afzpoai zno^m atron^ly 
to tlzo zzzan of fi^nOral odazoatzon. Xt ia blalEMr» fsotn 
JPjrof. Tlzomson*s analysis, tlzat tlzo knowlodn^ and 
stazdy of Izzt^zzz^ tlzizzi^, not nooossaxXly in a pa^fozznd, 
l^zzt in a . oontozzzplatizro faslzzon, possossos a csnltazral 
zraXiail -wlziola oanzzot l>o alto^otlzozr zzzatolzod l>y 003’' 
otlzbr Izzranolz of IsnOrBV'lod^^o.. 

Xzflr noat plzirasos and z»«ritla a -vnroaltlz of ozcamplo, tSh^fi;.oii 
lar^oly fz*om z*ooonfc ixzzrostz^ations, tlzo sozron oontzriX>az~ 
tiozzs of natazzral Izistory to Izazzzzaxz oazltzzx*o 'W'ozro dxizroia 
Izozzzo l>y I*z*of- -A.z*tlzazz* Tlzozzzson. To-woz- is sddod' 1«> 

oazz* vision of tlzo zvoz-ld tlzo oyo soos zvlzat it iSkzrinjC'^ 

■wztlz it tlzo powojc* of soozn|^ ; and zvoll-izzfoz"nzod visioti 
is jriolzost and oloaz*ost-** Tlzo azstlzotics sozzso is ozzlti- 

vatod *“ tlzojfo is no zrislc of tlzo oold li^lzt |of soiozzof* 

Izzzrtizzg tlzo eestlzotio oznotion, for tlzo znozni vsro Icnow 
of a Izoantifzzl tlzin^ tlzo |?roatoz* is oizr oarxjpyzzzont." 

Xntorost is stimzzlatod “ natzzral lzistor3r l^ivos «*-. 

j^liznpsos of a dz-arnatio zv'oz'ld-** idoasA szxolz 

ovolntiozz and tlzo intoz'z-olations of livinf^ tlnni^s, of 
zvozXd-xvido si^jzzifzoazzoo, az-o its pro^ony. Its j|>rolzloni^ 
pz'osont izzfzzzit-o z^aT*iot3/" of montal disoiplino azzd z*oso- 
into tlzizzlcin^ ; and tlzo doojz izzzpf’ossions znado l>y ovoiv 
szzj >oz*f ioizzl oozztaot- vi'^itlz .N'atzzro az*o of f zzzrzdazzzontz* I 
valno in xzzozzldin^ ozztloolc. X*'inal.l3r'a tlzoz’o is f^zzidanc-** 
in Izzizzzazz alfaiz’s to Izo fozzzzd in a x*at tonal stizdy of 
azzixnato 2Sratzzz*o~— a sooioty tlzat <iisj>ozzsos zvitiz siftizzjjr 
is zz'-orlcizz^e: its ozz^n doozzz *'* i szzoctoss attzrsnds tin* 

szzzall f atzzi I ios az norzj^ anitzials zvoll-€:?< tnippocl in Izotiv 
an<l mind ”5 in Iz^-j^ono days zvo Izoazd mzzolz aVtoxzt 
orif^izzal sixz^ zz'o zzoocl to Izoar zzzoz’o alzont oz*i^izz«t.l 
ri^lztoozzsnoss,” and so ozz. Tlzis intoi-ostinix addr<*sf^ 
Izas Izoon printoci Iz^^ tHo IXzitislz J^Joionoo Onilcl azzd zzza.x* 
l>o olztaixzod frozzz tlzo ofHoos, €i «!l olzzz hJtx'C!<»t, -Adoljzlti. 
■W-O-SJ (Trioo ls,>. Tlzo Onilcl z*ot:tztii*os finazzcrzal snf>~ 
port to ozzalvlo it to oarz'y on azzd oactozzd its zzsofzil zvoi*lc 
fox* tlzo jznlzlio ji^ood, axzd viro IzoartiJy ondozzaio its ax>po»zl 
for xzozv zzzoznlzors- 

a prog^ross roport «zzl>zzzittod l>y tlzo X>istonz3 >oi' 
XXosoarolz Oozzzzzzittoo to tlzo X>iston:zpor Oovxnoil 

an<l tlzo MCodzoal IXosoarolz Oonnoil. X>r. T- X*- X-*aidia-w 
axzd ]M.r- O- W- X^unlcin dosozilzo tlzo prosont posit iozz 
of tlzo rosoarclz zvorlc oarriod ozzt sinoo 1 . 93^3 on oanin« 
distoznpor and tlzo variotzs stops l>y zvlziolz tlzo zroszzltiei 
otztaxnod liavo l>oon aolzzbvod j azz suooonnt of tlzie 
zzrorl*: -was gfivon in tlzo of J&iTov- 39 - Tlzo invosti- 

^ation Izas iroaolzod tlzo sta|g:o at wlziolz vaooinatioti 
aj^altzst distompor tzooozzzoA a praotzoal prropostition or 
a larj^o soalo, altlzozx4slz zznprovozxzont in nczotlzods ii 
oortazn to ooozzr izz tlzo fntuLro. Tlzo motlzod at? prosewtM 
in zzso, zvlziolz Izas l>oon fozznd vojry snoo ojtwgf nl in 
iStold, oorzsists of a donXzlo inoozzlation. ^ , ^Tlzo ■ ' -dts-fc ■ 
xnado z>rztlz a vaooino zvXziolz is, in faot, tlzo inaotivatoc 
yims of tlzo disoaso s tlzo sooond, ton days lat^r, aritlz at 
att«sznatod strain of tlzo living vinrs s tlzo doso of tlz< 
• lattor is alzozxt a -Xzznzdipodfpid '.tlzat. nooossar y \t!o--.infjS^ 
a do^ not prozrionsly Is^oatod adtlz, tlzo yaooirzo, 
prodzxoos no zzpoot, or only a sHjglzt dUafcnrfjanob,- in 
^onoral IzoaXtlz. Oompteta apoaistnnbo tp . tlzo di so a iat 
is tizzzs prodnood, Izotlz to, inlfpotdton pf in*»otsS« 
znatorial and to o^Mqpoowvro' to oontCzM . 
aninssd. ’ 
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-tlais 'mroris^ TOJtx distoamjpexr la«uB ncrt^ y&ii 

'GCbolMMjL is sliio-'srzx try 'tSas £axxti 'tJxmati cuEzacm^ 

ia:xc»S of ixx^«w4;i^a»€.ioEi. 'l>oiza^ piaursuecf^ t>^«ro l&eick ik> 

^ope of i.m^]pfvov&nrkGm.t^ ixx -feta-o xxist«l\oci of protioo'bioxk , Axaci 
^IfiHO of t>ta. yowto ;g .1:1^1^^^ oo tilhto xas.t>ojero of ^ix-os xiisosso ixx 
^oxxoars;!' 4M» it4> sff oets tao'tilx xocucil sxixl atxxixKxsls^ 'ITixoiro is «k. 
[;>o«isil>ilit>3^ s. 3pof€Mcxik euxxt^isoirxtxxx *x%»y >>o 

Lxx tJrkO fxxt^'ux'o 3 flxis 'wroxxtcf sof eta a oux^'ti'V^o «t^oxxi> fOx* 
Jo^s «fclro«Mdl;y" axxffairix^ fx'oxxx ciiafenarxperx'^ and also* lyy 
Doxnfeixxafiiioxx "wi-tflx li^dxxjg; vijruus*, aa aun et^ont* fox* pTroclncs- 
jyt g oomplalbo pir'ot.ootiioanL -witiH only ones inocnlat^ion ; 
fcHo aetmxn 'wonld px^vanti fl»© etnixnetl from Ixaxrin^ 
mora -tHan a mild aft^etOlc of favax-» 'wliilwfc f.lxa viams 
wonld oonfox* a letsfxn^ immuzxitiy . ^Finetlly , t>lxa prolxloxn 
of onltiiva-feing f-lxa -vxms onfaicla -fclxa Ixody i» st>ilt Ixeinix 
aot-ivoly pnranod. A.l>»onca of a. suitable ma-fcl»od malcos 
tiHo praparett-ion of fixe 'V'aooixxe a laborions taslc : t.be 
disoovery of sixcb a metibod wonld ixndonbt-edly 
ivdvanoe enoarmowaly oox* Icnow^lesd/^e of tbe ofbei* vims 
diseases and bri.n^ nearer isbe -tixne -wben aa-t^isfaetory 
Totsfbotls of proven t.ion axxcl onre 'wonlel be ^ene**ally 
available- "We xandexetand t;baf> tfie ■'fcV'elloome 
Poondaticax is xmdox*fialcin^ -fcbo eonveosion of tlae 
laboratory j:>roces«ea intx> larfxe>eoale pro<liic*tion of 
vaceinoM wnitablo for tbe f;;exxeral inoenlalioxa of <lojga 
against diateniper- 

I'r is annotmeetl in *t-be of 2^ov- 30 flaat i^ir 

Otto I3oit» Has offoi*«**d £30,000 to Ivixiix ICdv?^arcl’M 
Hospital ^Fond for X^ondoxx for tl»e pixrobase of ra<liixrxx 
for use in tbe Ixoapitals. Jxx a letter to tbts Honoraxy 
s*^orota.x*i«ss of tlie X^'txnd, Hir Otto 13eit refex's to tlie faot 
\iiat tlie bospitais of X^mdon, »i>ealcinj^ #»exxerally, are 
not ade<|nateiy provided svitlx tbxs metbod of txeatxxxent 
anti tliat be seelcs to xexxiecly tbis state of affaixxs. *T*be 
Oistribntioix f'^oxxxxrxittee of tbe aasiste<J if 

iiet-essai*y by xxxexxxbejrs of tbe nxed ioal jxrofession oo~ 
otstcM.! ctd /*.oc, xvill deeide vtpon tbe px*opox*tioxx axxd tbe 
.xxner in -wbicsb tlie jg:ift sball be ap|>lled, but tbe 
!3or esf>eoially desires tbo C'*-ommittee to secnx'e 
*t tbe bospitals tbns to be i»rovided oxx loaxx xvitb 
livim slxoxxld be preferably tbose in xvlxicb tlxe cnx*e 
disease ox- tbe alleviation of svxflFex-ini^ is assoeiated 
t-b a keen ixxterest in tbe fxxrtberanoe of tbe knoxv- 
Ipce “ for tbe relief of nxan*s estate,” Ibis fxift is 
© mox*e excaxnple of t4ir Otto JBeit’s exctraox^inary 
ixexosity in assxstini^ xxxedioal xvork, Iteadex-s of 
LtrtmxB -will not need to be x*eTnxnded of tbe institxxtion 
tbe iBeit ]M[exxxorial ^'ellovtrsbipa for xnedieal xeseareb 
lOlO, or of tbe -way in xvlxielx tbey bave been 
ppl^txxexxted sinee. It xvill be notieed tbat-, in tbe 
of Bir Otto JBeit xxxakini;: tbe ofifer of tbis 
•ii<5b, it is ne'f^Ki.leas to »ay ♦ baa been g^ratef xxUy aoeepted, 
xnention ia xnade of tbe diaeaaea xvbiob axe to be 
xNritb tbe neawr anpply of radinxn. ’T*bex»e ean 
^ dox|bt» boweEV<^^ t^iat a bigf fraetion of it will 
in. of oaneex^. T17bia xvbole 

■ b<^ ^ one, and tbxa 

> gcSf t, ^iiEr.'iuiaiL .ifefckge xiM Bi at cin' pxxblie eoxxficienee 

utility of vadUnxn «m» a tbexrapentio agent, 'will 
« any xxational; eobeKXxe wrbieb ia laaunebed nxxder 

-tAxe .^^^biteam eattbc^nake -of 
been one of groa t 
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v-ioleneev and .it^ia to be feared , tbet tbe loaaea of life 
axxd property bave been ^mder-eatiniLSited. * tITbe abocdc,- 
■wbidb ooxanxrred Xxetween 3 and 7 xninntea after .nxid’- 
nigbt, aeema to bave eenaed xnost damage at *X*aioa, 
a toxvn aXxont 30 xnUea firoxxx tbe eoaat. Hexne, it xa 
aai^U S3 per eent. of tXxe Xxonaea are destroyed, ixxolnd> 
ing xnost of tbe ixnpoxtant bnildings, Hxe area of 
damage is of great aia&e. It eactenda froxn TPeniente 
oxx tbe noxtb -to Obi Han on tbe soxxtb, a diatanee of 
300 miles, and it inolndee Oonstitxxeion on tbe ooaust 
dne -west of T'alea. tbexe is xxo xxxexxtion of any 

sea- waves, it is probable ‘tbat tbe epieentre in tbia 
case lies on land, I<*roxxx Valdivia and Ooncepoion 
nox-tb-vrai-ds, tbe 'wbole of Obile is sixbject to violent 
eartbqinakes. Tn tlxe neiglibonrboocl of 'X'alca tbex-e 
ax-e sevex-al ear l.b< 4 xxalce -centres, bnt noxxe of tbe import- 
ance of tliose tbat lie near Ooncepcion to tbe sontb, 
and Valparaiso to tbe nortb, of 'falca. I>mring tbe 
preserrt centixry tbere bave betsn two gr-eat eartb- 
c]nakes in Obile, tbe .Valparaiso eartbqvxake of ^ug. IV, 
1OO0, xvitb its sxrbixxarine origin bot-ween 'Valparaiso 
and Ooqnixxxbo, and tbe Ooc|nimbo eaxtbciuake of 
2Mov- lO, 1023, xvitb its origin also subniax-ine, axxd 
exc tending nortbxvards from Ooqnimbo for one or two 
Ixtmdred miles towards Olxanarat, I'be recent eartb* 
qnake tbxrs poxixts to a xrxigratiorr of tbe seat of activity 
sever-al bnrxdred nxiles to tbe soxrtb. 

“ ^Maist’s 3VIental jVptitndes ** Is tbe title of an amns- 
xng and sigrxificairt article by Sir vVrtbur XCeitb in tbe 
for 1020. On tbe assumption tbat 
tbe editors of xxc'W'spaj.^ers j.>ixblisb xvbat j.>eople w-isb 
to read, Ixe Ixas axxalyse<l tbe space allotted to varioixs 
interests in tlxe colvrxrxns of a few paf>ers i.epresen'fcati've 
of differ-ent classes of r-eaders- In tire * sMjxexrior * l,«ondon 
and nor*tbern I*3nglaxxd papers tbe x'esnlts ax'e wonder- 
fnlly consistent, Tboy irxdicate tbat business interests 
corxxe first in tbe IHinglisbman*s rnind, w-itb jxxst one- 
tbixrd of tbe total s{>ace of tbe * snj>erior * X^ondon daily- 
TXxen follow, irx <lescendxxxg importaxxoe, politics, 'wbicb 
Bir Ax-tbnr takes as sbowirxg tlxe scale of patriotism, 
intellectuality, sport, artistic and scientific interests, 
sensational news, and, last, x-eligion, Tbe pop-nlar 
X^sxndon daily gives t^lxe same order, except tbat sport 
px’ecedes intellectxrality and serxsatioxxal news pxxseedes 
art and science. Tbe ” most -widely read Bxmday 
newspaper,” takerr to represent tbe xnen'tal fa*e of 
‘ cottagers,* stands in quite a diffexrent category. 
Here interests are topsy-turvy j sexxsational news 
leads wxtb a quarter of tbe -total space, and is folXow^ed 
by sport, intellectuality, business, politics, axrt, and ■ 
science. Tbe low percentage of scientific news, fxsoxrx 
At to less tban 0*3 l>cr cent, is rexrxxarkable, bd^ tbi«||y^ 
and otber anomalies may be due to tbe lixfkltatioon 
tbe investigation to a few' issues, so tbat a fair avera^^ ‘ 
-was not available, Borne ne-wspapers reserve -tfaeir 
special scientific articles for a definite day of tbe -w eca fe, ' 
Bir ,Ar'tbux**s summing up is a vexy reasonable -oou.- 
clusion fx«oxn tbis origixxail study. ' ** ^ euxrvey of i 
nature, as refieeted in tbe eoluxTOns of.- tbe _ _ 

be buys and oonsumes, sbows tbat 'ft. ia xsuot tbe tatel- 
lectual side of btis. brain .slrlaiab - dxaann|lljj|pf|iss ■ bits raatuxa; 
but tbe emotional f^uod p<> t iift onata-, ; '‘1li(ibn is ^rawi^yijf I ft Xty 
an anfmal -tibia . boart‘.*^.^lpaiCf»apr^ tba 
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«ucxci. ix% ckU o^mr* CKX>c»0'ulcbt>ioi:x» cms 4«o i^fs ^cu9i^^»ooti 

of ia^im x3ni.oa*> “bo ovoar “btoa^o in. 

.i^ 'WJ^XBSL.SBSS bfonoon i3CLsitv«tllot>ion S(.bckir|> 3Poin.t> 

t:>y 3l!i4Dci;arooxn*8 “WiiroloeHS '!l?otejgrr«i.i>ln do,, .» foa- tJrao Co**- 

^poariettrion of Trinity moose 2:aA8 Jo8t> boon iooxn 3 p]eiocL« . 

ins^eLllcbt^ion. is i^bo se^exxtvbL of its jbc;:in.<5l n.O'^r estob- 
lisbed arooncl t^be JBtjtitJLsbL oossts. *XTbre oom^lot^aon. of t^be 
SitOrjrt/ I=^oin-t> t^iransxnit^toxr xmeons <>bst> very efieot>ive oross 
l>es.x*ing€^ csn. n.o'wr be t>8blcojn. by 8bi|;»s, for -t.boi?e ere now 
■fcbroe CJlija.nnel 8t>CLt>ions wrbicb ocm be osod. fits taacod 
joints, fitnd tbey ostn t-bvts obtvfitin fit secxtxenoe of befitr- 
ini^s fitncl be sure of -fcbeix* i>ositiion x-igjbt ojp t«be Obfitnnel- 
TTbe trfitrxsmi tt-ei* of t>be t>yjf:>e fietoci in tib© mx*ii>isb Xsles 
bets fit j^o'w'©** of SOO v?“fittt>» and is ojaeratied on a wav©- 
l©n.|| 5 t-b of lOOO xn© tires, wbiob is tb© s|^>©oi£i©d vrav©- 
lengrt-b fox* xvi roles© beacon stations, and t>b© 'w’bole 
ecinii:>rxtent is aottomatically* oorxtjrolled by a mietstex- 
oloclc for* t>r*fitnsnxititrins 5 ^xtoxxi>s of iritei*mi:>t©<l con- 
tinnous wave <I.O.W^-) si| 2 mals at jpr*e-at*rarx^ed irxter- 
vals. Tbe call of tbe i3tax*t I^oint station is C»®]M 

and acenrate xiiroction - findingf boax*xrx£^ may be cac- 
^>ected \xi>_ to abont 1 OO rxaxxtical miles rxxxder* noxrmal 
«,tm.osi>bor*ic condxtioxxs. One of tbe adv*^axxtapres of tbe 
systexxx of j>osition Ixxaxlin/^ in wbiclx a wix*eless beacon 
station, of tbe “MLax’coxxi ty|xe at a bnow-n jsositiorx is xx©e<l 
in conjxxnctioxx writb a direction finder on boax*d sbij.> is 
tbat tbe si^ernals are broadcast ixx all directions axxd a 
direct bearin-jur ofitn thereof ore be taben on tlxe trans- 
mitter from any direction at e%^exy sijornal sent ont 
by it- 

Trr bas been decided tbat tbe ei^afbty-eij^btb annxxal 
general xneeting: and tire fixnni veraary dinner of tire 
Cberxxioal Society ©ball be beld ixx “X-oed© on 'X’bxxrsday, 
:MEar- 21, 1022. Xt is tbe desixre of tbe Oonncil to xnabe 
tbi© a special ocscasion for a general ^atlxerinfac c>f 
cbexnists «xnd tbose associated w^itb cbemistry in t>»e 
nortb of «^*^d in order tbat tbese xneetini^s 

nxay be x'ejxTesentative of all bx*anolxes of cbemistry and 
dxcmical indxxstry, tlxe local sections of tbe ^Society of 
mnblic Arxalysts, tlxe Institxxte of Ofierxxistry, tbe 
l&ociety of Obexnical Xndxxstry, tbe i^^ociety of I>yex-s 
and Ooloxxrists, and tbe Oobe Oven Majnaf?ex-s’ Associa- 
tion ar*e co-oi>eratinf?, 'fbe fitxxnxxal jB^eneral rneetixx^ 
-will be beld in tbe XJniversity of X-.eeds on Tbnrsday, 
J^ar. 21, at -4: 3e*-xi*-, and tbe annivex-saxy dinner will tab© 
I>lace in tbe Town mall, I^eeds, tbe same evening- Tbe 
mail way Oleaxring moxxso bas granted facilities by 
w-bicb tbose attendixxg tbe meetings will be able to 
travel froxrn all j>ar*ts of CXreat JBritain. to I-«eeds at tbe 
xedneed rate of arx orditxary fare and one-tbird for tbe 
donble Joxxmey- 

** Thcbc mritisb modt, €Sboe, fiurxd Allied Trades mesecxrcb 
Assocslation beld its fibrst fimnnal :|>resident*s jrecejxtion 
jguExd dinner on 'VSTedjnesday. ^N"ov. 29, at tbe XXall of tbe 
i|;Vbr«ibi|>fnl Obmi>any of Ontlers, VlTarwicb X^ne, ^-0.4^. 
I^r 'WXllianx »ragg^jKw«ia tbe j^rineii^al gnest, wbile mrof , 
mi. O- m:, Oarjpentor arid Mr- A- X— motberington at- 
■ tended, ins^pdreeentiac^g;^ tbe X^i^4^)gpax:!txnent <of ISoientifio ^iincl 
XndnfiKtrial meeeaie^sbi, Xn {paro^posing tbe toast of tbe 
Assotoiato^o^ ga^eb^ ime^pirxxiig address^ and 

g»rof * C3 aj p ^>o ntcy,“ as ' ebairroan of tbe Xndnstrifid Orant 
Ooaarkznittee of tbe responding to tbe toast of 
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•tbe.X>e]pa4txnent,' fimnotmoed tbe neW' eonditioba^ftn^^ei' 
wbiolx tbe X>ef>artment -would oontinne grant aid to tb*^* 
Association. XCbis ftesearab Association w-as one of tb** 
flxnst to be formed, so tbat nxxxob oxredit is dxxe to tbt- 
small nnclexx© of far-seeing boot noantdaotorera txivHc 
ooxxstitxx-ted its initial small xnexxxbersbix^ . XTnfortxxri- 
ately , tbe entbxxsiasom of tbe few^ did not rai^idiy ffjp-reacJ . 
and altbotxgb in recent years tbe nraexnbersbixx and in- 
flnence of tbe Association bave stefikdily grown, it ©ti li 
remain© tbe fiimalleet indn©trial researcb «issociation iti 
Crjreat Hritain* Tbx© dinner is -febe first tbe Associa- 
tion bfit© beld, emd it is gratifying to find tbat tb^'r'e 
axe xnsny sign© tbat tbe footwrear indxxstry as a wlicl*! 
is no-vr rajpidly a'walcening to a realisation of tb© irti- 
mens© jxossibilities tbat lx© in close co-ojxexration l>f*. 
tiween ©|>ecialised scientific researcb and , indnstvisil 
:i>rocea©e© - 4 

A*r tlxe nxeefing of -Lbe Xxxstitxxte of 3 bi*ixel on -N'ov*, 
I^ox*d IMCelcbett delivered a jxx-e©ident.iai ad<Xre©© mainly 
on tbe economic condition of tbe Uritisb coal^ndxxstT*,>-. 
Tbe reorgfifcnisatioxx of indxxstry novr in x^**o|^x*es» -vv’airi 
lilcened to tbe ixx<lustrial x*^'»vol«xtion following tlx«‘ 
introdnetion of coal and iroxx. IModom tec I it j i oh.! 
adv 4 E 9 tnoes tend to xedxxce coal consxxrxxfxtion fot* all 
^xxxrjxoses, etnd tliis, combinca^l -witb tbo over-devdt>| »- 
xnent of world fxrodixotioxr , bas brongbt aboixt 
severe dejxrossion cxnd xxnexxxf>loym€»nt in Oxroat Hr i tain. 
In tbe fxr*st jxlace, coxxxixxercial orgaxxisation is essexxtittl 
to avoi<l tlxe minoxxs coxxxjpetitioxx, w-bicb end© ixx tli»* 
folly of ©ellxxxg at xxrxrexxnxnerat i ve jxricc^s. Tla^ rt« 
cTstablisbxnent of tlxe coal trade netc«J^»«itate« r^xorgatxij^ix- 
tion of i-t© technology, ooxxxxxxercial and laboxxr relax 
follo-w^ed by international fixgjreenxente 'wi tb otbci- «*x- 
iportxng coxmtries. Xnfcex*»xal xreox'ganisation ©lioultt 
jxrocec^ writbont delay- Tbat coal is a ctboxxxiosl raw 
material is now* receiving fnller recognition, xi.ix« I a 
jxroblern -wbicb follows ixatnrally i« tlxe conversion 
of coal into oil. Tlx is jxroblem 'will undoubtedly yioKl 
an. economic ©oixxtion in tbe nexet decade. Tbe dii'cri 
emfxloyrxxent of coal for -wliat it is, nfixrrxely, a c*orn- 
fxlicated csberrxioal substance, is yet in its ixxfaixc’y- 
Any revival in tbe coal trade mxxst Ixave direct ttixcl 
immediate effects on tbe general ^rosfwrity of Xlx*itaiii. 


OkoxctOXs; filixjTrrxr<>r<r gave an intexrestixxg address oix 
2 !fov. V, to tbe Xtoyed Society of Arts, on ** lETifty Years 
of mritisb Industry.’’ In ^p^articular, Ixis remarlc© oix fclie 
early days of tbe oable-rxxal&ing industry and tbc=» for- 
xxxation of tbe Oable IMlfixlcers’ Association CO.IM.A.) w*^re 
very instructive. Tbero is notbirxg in tbe ajjjxearanee 
of a bigb -grade cable for cairrying beavy electric 
currents to clistinguisb it fronx a low^-grsd© cable. It 
xmrogulated coxnfxetitiob -wax?© allowed,, tben ^xrxco 
would be tbe sole consideration, and tbis xvoxxm 
ra;{>i€lly bring abe-ut a ■ deCedenation , -af -'tb^d-r C|uaiifcy 
Tbe leading Mrmm daicne dnd 

an aasoedation* ndiaoaapil^ -far - tbbit 'O^ adoi>ti^ 

standcuds of dimenaiCTna and tbe <xuaUty of 

-^nxetal and tbe inanXatfon, Tbese ata nd ^ wd s ar^ txow 
. reoc^miaeol all ovar tbe world.. Tbe^ 
safety adojpted-; ansablirft tbe ..^oabfijsa 
rnendous ovearlaorisds dstHpiag -*iau» ‘ 

esetended its aotfiaftles; to ^ 


fom* 










Gtoaaatgr tiftm JMUsvusai^eicni. «>iMfc4b tvhot w«u» 

Ifiu^SO miLOiM^gpH -t^4& Spxrowin^ X>xrcMsp«r£t>5r o:if «iai itm. 

amexnl>ex9v i-fc foxmxod 'wi:&A^4> is dispcurag^n^l^ IcniO'wxx «Bba 
«, ‘ 3rms>* Howsvcar^ O.M.A. Has domozis-t.^rateKA 

«i> is jpossiUa fox- a xxxxx3n.i>ox> of fix- ms onl^ixol^r ixxcS 0{>^xxcloi%i/ 
of oxaio axxotiHox ifixumoiail^r- ±,o oozojpotvo ixx ofPoo-fcivo 
sox'V'ioo JbO ItH o^ o orxgnxxoe>y azixf xxot) Hy' xoixxous 
ooxK&i^tki^ioxx. *;rHo xrosoamH laHoxatox-io:^ of l:Ho vaxioos 
oaHXo xxxaxxofaotio.x<ox^ now 2>o<t>l 'fcHoix xnorxfal axMf 
xnat^oxial xosooxoos, azx<3: ^Ho OAroxlap>f»ixx|^ of xosoaxoHos 
wHioH foxxnoxly t^oolc p»laoo is laxi^oly i>xo vontoci . Tlxo 
Holi> of eHo ::&<ta4>iozxal ;f*Hysioal X^aHoxatoxy Has j>xovocl 
of ^xaat> valoo i>o tHom. 3o fax as xocxoif>s fox t>Ho 
«i3.clvu»t>xy is ooncsoxnod^ t^Ho om{>ioyoxs want; a ooxri.Hixxa> 
t.ioxx of Hi^Hox ociHoat;ioxx witH x>xaot.ioal o 3 cj>oxionoo. 
^omo ooHo^os 'tHls. Of lato yoaxs t>Hexer Has Hoon 

a notaHlo inoxoaso ixx t>Ho omi>loymoiit> of i>TxHlio soHool 
Hoys in incfnsfcx-y. THoix t>xainin^ fitrS t>Hom. aclmixaHly 
in xnany w^ays fox f»osit;ions of oont>xol. 

Tuts ISTovotoHox nxxmHot' of Nrx.tt^r-cn -ZVow^o-^^jw^, j>nH- 
lisitoti Hy Xt. Xf'xiocimnciox vmd SoHn, of Uoxlin* is of 
s|>ocsial intoxost; as ooxnmomox*at;in^ t>Ho HftriofH yoax of 
tfiaf HiHlio^?xaj:>lny anci also -feHo oorxt^e-naxy 'of tfjio 
oacistonoo of a fH'xjoi fo w^Hoso wiiolo -Hoaxtod laHoiJixs 
in tHo |r>uHlioation and di«txiHnt/ion of soionfifi*? Hoolcs 
and j-^«^T*iodicals wo all owo so xnnoH- Xi,. X'xiod- 
landox ojj^onod a l>ooltsHoj^ in tHo XCdni|^st>xasso in 
l-ioirlin in XH2fi. '‘I’Ijo infoxost^ talcon Hy t>Ho soionfcifio 
:i»ion of trlio ^iay soon oa«.4sod Him fo oonfino His atton- 
tJon to soiont^ifio lifox-at-xax©. -A.t. t.Hai^ timo t.lA €3 w-oxlc of 
Hizxneoi;ts amd otHoxs Ixad lod t-o tH© j>zxHlic 3 at;ion of a 
/^xoat znany Hoolcs on Hotany and asoologfy, and tHoso 
woz'o oft-on c»3C|.>onsi v^o and difHoixit^ to oHtatzx. X'xiod- 
lan<loz*^s fixst ^csnoxal oataloprizo of soiontifio Hoolcs was 
issnod in -Aji^xil X 83^0 ; His sovontH oatalo^uo doait ■w'i t.H 
ziatnxal History, and His oi|^Htlx oataloj^uo, j>iiHlisHecl in 
XH4r'7, oovorod tHo wHolo fiold of sKoolo^y. 'X'Ho fizrm 
Hoigan as X<. XTriodl^indox, Hnt in 1B31, wHon X>x. dnlius 
X'z'iodl^ndox Joizxod, it Hc^oam© Xt, X^xiodlandox nnd 
iSoHn. JTnlins was i>rofioi©nt in rT:&atH©n-k.atic-s and 
I>i3ysio«. XXis Icnoxitriodi^ of tHos© suHjoots 'was of j^z*©at 
assistazzo© to tH© i^z*atn, wHicH sooxz H©|$an to i^nHlisH 
oatalo^nos of soi©ntifio Hooks at xo^nlax intox^rals. Xn 
1878 li© H©i^azx tH© jpnHlioation of J^cttx^-rrxs JVoz^tcz^aer, a 
HiH]io|^xax>Hioal x>©nodioal oatalojgrui>^8 aoiontifio woxks 
^ tH©y ai>jp©ax. On tH© d©atH of I>x, JT. X^xi©dl&nd©x 

18822, Hi© foxrzn©x assistants, £2mst ]BixsoHH©ok and 
Otto ^Xndy, oontinnod tH© -wroxlc.. wi^t tH© jpx©s©nt tim© 
tlz© Hoads of tH© iHrm azr© X^a'tzl XJndy, X>x. XCnxt ISrxdy, 
J • Xt.« X-.o©'W©, %i«rHo ^JviXl Ha'V'© tH© H©st 'vxisH©s of all 
soi©nti:8.o wozrk©!^ fox a Iza^fzy and j»x*osj>©xoijis now' 
©©ntixry fox tH© dBUrm of .Xit. JBVi©dl&nd©x nnd &oHn. 

"X^Mas Inatxiggnxal s©xi©s of XtiddoU HtCoxnoz-ial X^ootrxr©©, 
©ndow-od a^oa^ynawasasly in xnoxztoxy of tH© lat© fc^ix OToHxz 
"VV’alksar ISHMCj ^Hanayz *Xl;4kf d©Xli was d©liv©x©d Hofozn© tH© 
XJniv©x?i4ty of tby 3E*xof, O* O. JT. 'WeHH, follow 

of Oriol Oacfoxd,. Mxd :6Li?sit Ox^©l jpxofoseox of tH© 

IzHilosoxzHy =€^bMattian xeXijg^Hn, o*t 3Noy-- 'J28, 

and 30 at .AjrnDuttxckn^ Oolls^^v JhT^©woastl©-zx]pon>'Xyxx©. 
TH© eonoxaX of.tH© laottuxsima was ** :R©lij^on and 

tH© of "SPa^iatay:^* ilOodora. Sxxxojpoan ^pHilo* 

H©eE**3L ;witH a oii^tiaisQna of a XFOliagrioas. ©acy cyxi ono© 

25ff€>> _ 


^ JM^ov^engteants ciKrzioHasisXna' OH©-' 

sazXodXy tH© *■ w©xsal ^ axid tH© * ixzdj vidnal *- asooots 
of x©^zty Ha'v'© H€»©H oHocOfCod Hy tH© disoo'vroxy tHat tH© 
ras^ltznyor X>ositio^ wot© xmaHl© to do jnstio© to ©ssan- 
tzai_^ faots of CHxistian x©li^ons ©9C|3©xi©no©. n:H© 
X^ztioxx of x©li«^ion in sooial iif© Has oHan^rod witHin 
tH© la^ o©ntnzy and a Half j and tH© attoznot to tHzd 
tH© xolij^ons ‘v-alnos Inst©ad of tHis woxld 

and tH© oivilisation wHiolr Has H€»©n d©'V'©looe>d. witHin 
zt -was oHaxaotoxistio of tH© nizx©t©©ntH '©©ntnxy 
was araiatod HotH Hy tH© xis© of tH© id©a of ©-irolntion 
and Hy tH© disznt©^ation Hy HiHlioal cxitioisnz of 
a |3nx©ly azxtlzoz-itativ© oon©©j>tion of tH© OHrfstian 
xoli^zon. -TH© ^Wax, Hy inducizxf? a xov^nlsion of foolinir 
as to tH© szxffloi©noy of ci-v^iHsation ' to satisfy tH© 
sr^rxitnal n©©ds of xzx©n, HxongcHt aHont a z-©a©tion fxom 
th© zmman©zxtiszn so maxkod in tH© x©li|^ozjs tHon^Ht 
of tXzo rxz-ocodinj^ s^© ; tH© ixxoHlom of tH© immodiat© 
fntnx© is to soonx© tH© j^ains of tHat imzxxan©ntism 
wHzl© x©co|^rxisin|^ tH© nood of a i;^©nixin©ly txans©©nd©nt 
oHjoct of xoli^ion, TH© OHzistian doctxin© of tH© 
natzxx© of Ood affoxds a Hint of a way in wHicH tH©s© 
two aiims may H© z-©©on©il©d. 


I^oax> X^AYX-Bixon Has H©©n ar>r>oint©d a txosto© of 
tlz© :0©>t :^©moi^al Ii"©Uowslzii>8 for iVl©di©al Xtosoai-oH 
m sLzocossion to tH© lair© I^oi-d IXaidan©, wHo di©d ozr 
AxjLf^. 1» last. 


:Orsi^^ovvxzc» fxom foxty natioxxs x©©©ntly att©nd©d 
in X»axis azx Xxxt©xnational Oonf©x©nc© fox tH© I.,inxita 
tiozx of JEiclziHitions, wHon a con%r©ntiozx was i^i»x©d 
afirxooin^ to limit tH© nnxnH©x of ^©n©xal lo3M-n©xiod 
©zcXnHitiozxs wHicH ax© offioially x©co^nis<yd to ono© in 
t©zx y©axs at tH© loast in tH© sam© oonntxy and ono© izx 
two yoaxs at least in all ooxxntxios. jSr>«>oial ©xXiiHitions 
oondixod to on© txad© ox indxistxy ax© JImitod loss 
stxiotly. THo ©onv©ntion does not ajxjxly to any 
©icHiHitions wHioH do not s©©k oflioial xooo^^nitlon w 
to samf>l© fairs sxxoH ^ tHat of X-yorxs ox tH© JSxitisH 
Xndnstxios CXxoat 13xitain was x©(>x©s©nt©d Hy 

Hn- ISdwaxd Oxow©, tH© n©w Oomj^trollox-Oonoxal of 
tlx© X>©jpaz'tm©nt of Oxroxsoas Txad© ; Mx. d*. Xt. OaHilH 
of tH© JBxitisH :e:mHassy ; and I-iont.-Ool. Oolol of tHo 
X>©i>axtm©nt of O^oz-soas Txad©. TH© dolegrato© w©m 
aooom;F3ani©d Hy ^RXx. CXxiy X-ooook, of tH© JRf X5 X - 
Mx. Xt. X3t. X>xxnwood, of tH© Assooiation of 33x1 ti^H 
OHamlioxs of Oommoxe© ; and Hy Mx. XL,. A. d© XL, 
IMotoditH,, of tH© X>©^>az-tjm©nt of O'vroxsoas Txado* 


RKjErjBsnarisro to a not© in oxxx issn© of 3N‘ov. 3, n 707 
a ooxx©SF»ox3^dont x©minds ns tHat JE*xof . CTossax ^Waxfe 
disoixssod tH© <^n©stion of tH© f©z-tility of mtOos^ Ha a 
l©tt©x in ISr^xmsr of XSTov. 3^* XO JO, x>. 108, nointkur 

ont tHat ©itH©x tH© txn© nxnlisHnoss of tH© znotHox^S 
tH© matoxzxlty of tH© foal was always in som© donHt. 
3xxoH nn©©xtainty» How©y©x, do©s nHt ©©anx to annXy 
to tH© oases zn©Htiozx©d in o-nx x©©©nt not©. i r- 

'Wxc xo^xst tHat in a fiaxa^^xapH in onx issn© of XX©^ 1 
jpr. 8M, on ©lootxical ©qnipmont fox X-xay 
tH© nazn© of tJx© antHox of tH© r«snr>x 
<inot©d. 3^fx. XL,. Q. ;3«rs««ld,. 

c^n©stion, also pointa - - - _ . 


His xemaxJc ooa tim tetsitx© ns© o# 
fox -tH© 3rd«^bM^ 



ooo 






*** T3aci>>^ ocf trlk^ VBcr^jilaM 

:E> 03 rt>«Ubl^ &&ti xxk^ia.tiio3Cv&t3: ia lO rjt^Uicu^^l^CKr^e^^ ja<>t> 
xialoxvoA.»rix»ox?o». 

T^yn^i loetdixxjgr «urt 4 olo in jUi.i»e w^eolc^s N’j^rsexjiBtmi 
tiO eu etn^^o^rfjinn lr> 3 r JVITx*. 33. €i. JEfta.3dein.o tiln.ckri^ t>lxe 

0 «i.l>in€»±' onntin-jjn efc-fc lemsitv , one mi©ml>€»jr ■wri-fcb 

jsioiont;i:fio J(cno^«v*Iec3|;j;e. 3MCjr. W- X*. X>x*^«Lx>e»x‘ n&minctfii 

fxftso^p. sjroajra at^o* J 3 ti>ci<x*t>jnj^ t>}xe» ot^lioa* <&n< 3 ., la.« 

•fcla.a.t> t/laoz^ alaonlct 1 >€> m. lScsae>noe» Oommit^tion 
in XSonata^ of Ooxnnaon». A.& nt> jjrosion'fc oon«<>i’t>nt-eK:i, 

i-fc 'wonld ]poxXaA;s>» l>o cli:fifionltr t:>o fox-an sncli «, <3ornnnki-trt>oo 
in tiho Honewe^ tan-fc £ls i-fc IracLSi Ixoesix 43fccftcwci -fclxa.fc fclae» fcixnn 
o£ nil ei-nola olxnn^os is ninc 9 fcoe»n IVCx*. X>i*on]|j>ot'' 

la^X^kOS fclmfc Ixis sujG^osfcioxx nxny oonxo infco offeofc in fciae* 
nesxfc F*a.-r-linxnonfc- 

nx'o inv^ifc^<l for fclio follo-wringc njxjxoinfc- 

me»nfc.s, on or Ixsfoirc^ fclio <lnfco« anonfcionod r ^.^n 

nssisfcnnfc xnnsfcor fco -fconola xxxnfcix«:>nanfcios an fclao Sxnofclra- 

-vtriolc: JTnnior T'cs^olanioa.l fcSo.laool mao X>ijroofcor of B3<i-n- 

csnfcion, St IS IXigla Sfcroofc^ Sxnofcla'W'iolc (II>oc 5 . 10>- -A. 

Junior nssistseanfc fctncior fcta.o l^ojanrfcmonfc of S^oionfcifio 
nnd Indnsfcrinl Xl-osonrolx, for Ajvorlc on |:>lnsfcefr» nxxcl 
ofclxor Txant'Orinls vtsod for imjxrossions nnd xnodols in 

donfcisfcry mxo Soorefcnry , Xloixnrfcmonfc of IScionfciflo 

nnd Xndns-fcrinl PtesonroH., lf> Old Onooxx Sfc**oofc, S.W.l 
(IXoo- 13). -A Inlxomfcory nssisfcnnfc iax fclao l->lolo^ 5 y dopnrt- 
xnonfc of 3 K-in^ 5 ’s C^ollogjo of Pfonsolxold nxx<i Socrinl fi^oionoo 


— -^372^ Bnorerfcttwrar, -.^SNf 

Bc»oi«d ISoiono^^ ^3 Oounpdlen Kill ZCond, W^8 CXMo. 18>. 
jA jalxyesioisfc xMXkdbenr J%.nsfcrnliam Oona^il for 

and. Xx:ni.n«ifcria»l K>c»eioabrdtx« ibo fcadco 'olxciiv^Q^ ; 4 j«f ‘ o 

inv'osfci^nfciozxs in oozmio^don -wvdfcH fclao . Xan|c»«^^ . 

}p^laysionl Kxcporixxxont^^l Snrvoy Hiffr. lKoX>on|g^ll » 

A-nai^rnlia. XXonse^ »fcmnd, ‘WvO.^ CX>^o, X 0 >. ^ torn- 

r>o-mry junior olxoxnisfc nfc nn Adxniralfcy Xnsjpraofcioia 

£: 8 fcsk 1 >lislxxne»nfc Tlxo fSoorafcnry of fclmo Adxnirnlfcy 

< 0 -XD.. Xlx*nndal» A«Vlxifcc» 2 ram] 1 • SS.W. 1 (X>oo. d^nniox* 

nssisfcnnfcs nfc fclaa IN'nfcionnl X^Hysionl I.*n1>oamfcory* wifcJi 
qnnlifionfcioxas in jplaysios, oloofcrionl onfi^inoorin^ r>i- 

anoofannicnl on^inoex-in^ ^ Tlxo X>iarootor, X^Tnfcionaal 

X^laysionl X.*nl>omfcory» 'X'oddini^on (X>oo- 22). JKiv 
03cj>orti in onfc>fclo haroodixx^ undor fclxo lS|^yf>fcinn Oovoro- 

xne»nfc» 2 MCixxisfca-y of A.srlonlfcnare *ZTxo Xtoynl XSg 5 y]E>fcia.ii 

X^^nfcion, 7S S?ionfclx Andlay Sfcamofc, W. 1 (dnxx. 1 <. A 
fossor of xnodioino in fcHo TJni-vox'sifcy of XXonn XCon^- - 
mao Olxiof IMCodionl Oifioor, M:ini»fcry of XXonlfcHU W’lait**- 
lanll, S.W.l <dnn. T >- Xt-css^nx^li ^vvrorlc.ox:^ nfc fclad X^-o^w*'! t. 
Xl^osonx^lx Xrxsfcifcnfco on, rospwEjMcsfci -voly , fclxo nnfc:i^fcion of 
f>oxalfcry ctnd fclxo nxxfcrifcion of slxeioja— — *X'txc* So<irotm-x , 
Tlao H,o-w'ofcfc f&,osonx*da Xnsfcifcxxfco. 13nc?ls:slanx*n, A.l 3 iordt*«‘ja. 
A xxmlo -fcoolxxxionl nssisfcnnfc 'va’-ifcli Iraononrs iax olaomiKtrx- 
or jxlxysios, nndor fclao Olaomionl W^nrftxro Xl,os<*>rt rt-ia 

XXojranrfcxnonfc Tlao C^laic^f fc9n|>€»rinfcoaadoaxfc, Olaoaji f«* 4 al 

Wnrfm~o Xfcosoaxarc^H l>o|xm-fcane‘axfc, 1 ** C.3arosvoaaor 
«.A.V.X. 


Ouf A.st:roi:iox 3 csic:^ Coltamia.. 


X^Tjrni-iOATioT^a oar Xii 2 R,c 4 ^r>caM«' Oj 3 Sja:jR.v'A.roix"x'. 

Kori^oclorf Otasorvnfcory do»«jr-v’'«=>*s fclao -tlanxalcs of nsfcrono- 
mors for fcXae nsofnl sorios of x’ofoj'^noo -v-olnxnos ■fclanfc ifc 
i«»^p>u>>lislxin|^. Tlio Cl.X'.XX. or Ixisfcox-y of fclxo fiacod sfcnrs 
Ixns Ixoon |xroooodin^ in insfc>nlmc*nfcs foi' sovoml yonrs. 
IBvxfc t.l:aa.fc ’WorJc doos nofc ooxafcnixx ol>»oa'v='nfcioxa» xnnclo 
Infcox* |>lann XOOO ; ns lnrg?€» nxixxalaors of xnox^o x-o«onfc 
onfcnlo^xxos Iran-vo rk.o\i%r noovxnaxaln-fcod , fc’va-'O voliixxaos oon- 
fcnXxaixa^ x^fo**onoo« fco xnoridinn olasorvnfcions xxando in 
fclxo jxrosoxafc. csonfcnry Ixnv'O jxisfc Ixoon jaxalxlislxod , donlinj^ 
arosfaoofcivoly w^ifclx ixorfclx nnd sxxaxtla doolinnfcioxxs. Xlnolri 
volnxnn Ixns nlxoxxfc 200 x>n^os. TTlao narrnxa^ronaonfc of fclxo 
XXnroixxnxasfcoraxns is followod. Tlxo sfcnirs nro |,?ro\xjpod iax 
de»|^oo of doolinnfcion, fclao roforonoo nnmlxor of onoXa 
sfcnir nooordin^ fco fcXao XXoma or OoxxJotan X>.3VI, j ^ fclioax 
foUoxv n jxnir of nnnxlD>ors ; fcixo firsfc naaxnXaor is fclrao indosx 
donofcini^ n onfcnlogno ; 401 ontnloi^nos nro lis-fccad nfc fclxo 

ond of oncslx -volaxancao ; fcXao sooond nxxxxalxor is fclanfc l>ome> 
lay fclao sfcnr in fcXao onfcnl 0 * 5-00 rofoxrod fco. THot*o nro n 
oonsidox*n 3 >lo nxaumlaor of sfcnx*s nofc oonfcninod in fclxo 
X>.l!!d. ; fclxoso naro |a^i>ron in sojanrnfco lisfcs, nfc fclao cwtxd of 
onofa do^roo of dooliranfcion. 'X’lins fclao nranfcorxnl nx^nil> 
nXalo for oatoXa sfcnr is sXaown nfc n ^Innoo. 

Keri^odorf Ians nlso jprodncod n onfcnlo^xo of ifcs own, 
op»o fc. Si.ixxi xa j g; 4083 sfcnrs olasorvod 'wifcjhi fclao K-ojasold 
rnoaridinn-oirolo laefcwoon fcXao yonrs X013 nnd 1020. Triao 
olnssos of sfcnra ot^soararod nm fclaoso in Knmlfeor^s JFXnxn^ 
lam^ onfcnlos'no fclanfc ncaodod ano^olxfiMoxrv'nfcion, sfcnra -wifclx 
lnr£^ jaronor mofcion, vnx*inlaloL sfcnns^ oonrmnrison sfc^rs 
for oiomefcs,. ofco. ^ for nacnrnnlo, Knmnxd^s 

jaroxaer-'znofcion «»fcn# *a 6 nd ladino of itsn wore 

olaneryed txx lOXO. *373ltme < 3 cM«*do£pae taeeure fclite name of 
X>r- aP*.. X>oit 3 ieaw,. dad .fclae wlxole of fcl»e dlaaerva^ 

; 4 dk»n afc fixer fceleiacciigj^ and’ n Inr^gfe jparfc of fixe redno- 

'eelijpiBe‘'iftae n fcraolK:: eisroaHa i 2 ie X^neifio’ Ooean» Ivnfc fcJbej^ < 

- ';eare 4 wo . ^ t . 


ixx fclae Xflllioe jgrroxtjia, naxd 3S?iaanfon, soiaae 280 xrkiles sc*titit 
of S^nnaon. .ds/.roaaoxny foa* IXotofat-^r oonfcniaa!>^ 

nrfciole on I^iaanfoia lay IVfr. Andre -w maomson, X>iiH»<-tf*r 
x>f fclae Ajain Olaser-v-nfcory . XI o w^ns oaxe of fclxe ofcasorv'fr-* 

from fclxe XTaxited SrSfcnfces of fclxe eeli|>se of lOlO nfc 
Urna&tl. iNjTinnfoaa as n v-olonaxio islnnd axlaonfc 3 aYxil«*-< in 
dinrxaefcer. !^lr- Xlnxnsey, n fcmclea* caax -fclae islnti<J. !■< 
cjaaofced ns snyaxx^ fclxnfc inndini? -%^'oaxld i^exaemlly 
fxrnofcienlxle for fanol&iaxK onsxas of xnodernfce slsKe. X'lifri’ 
nre 1 lOO ixxlxnlaifcnnfcs, naxd n Onfclaolio axx.iHsioxx Ians 
fclaea-e for mnny years. Ifc is 8 axailes froan fclae oetitr^i 
line, nnd -fcofcnlifcy 'will Insfc 83 seoonds, fclae saxax^s axltit i>cU> 
t>ein *5 S2**. ''I’lae 'wenfclxer sfcnfcisfcies for Ajpan indicate* tlH* 
eloxacl rnfcio nfc O a., mt. in Ocsfcolaer ns 4*8, fclais l>eiaa*r tlit* 
snaxae ns fc.Jxe n'V'ea*n| 5 e for fclae -wlxole yenr. lO a.m. 
nlaonfc fclae clenresfc fcixxae of fclae dny nfc Ajpin 5 fclae loftsi 
fciane of xnad -eelijpse is 0.0 A. 3 Mfc. j 8 onae eacjfaeciifcioo^' t<> 
X<^iunfoax lanve nla*endy taeen 'V'njcsrnoly jxlnaxned, laait 
definifce nrrnn^eanenfcs Ixn've yefc laeen annde. 

X*a*edeoes»ors of fclais eelaose in fclae 3nros eyoU'- oc- 
eaxarred in 1868 nnd 1012:, Ibofcla laeiny fcofcnl in’ 
mae drsfc -wns olxeerved lay T.:,inis j n Oreenwiela c?a£.t>efli- 
fcaon wenfc fco fclae second l>xafc eacxaerieneed olc>»<ciy 
wenfclxer* 

fcjc lMi:s»ssxxBn 33. dt- O^frentor, JN<>. 211. 

nnnonnees fclxe defceefcion of n noyn in flats nelaiiin by 
X>r. Knnde nfc jElerf^edov^ Olxsearynfcsory. 3C-fc'is Si' 

in^ nnd 8 ' soxxfcix of tJhae naxeleaxs 5 if filinaf eoa»»psm- 
fcively ne<nr fclie oe*fctam of fciie neniiln^, fcAae dinns'ter ot 
wixien is niaonfc' X®* ' rnn^pnitmd’f 'Cn'-itelNi^ -iiaioyn * 

wlxaelx 'on Kni»t»te'*s. '-ynine ■ ; diiid 6 »«noe of 

xxelaaxln <870,000 yenra>, nn nbsdlnte iiasgnni- 

fixde of — O. X^Toxirss in fcii» syaU-rnls laanye neen 
an ooonsidexrnXaie nnmto er s , fc£iere bfta&ngt in fclae Araclr<>* 
mmim, E» 0 # ■anct MrSH^ ' . X^be 

of fclae n roo e n fc nnyn wnn ncesiQ09SinMI^'fcii@B^(*<9fce<l 
Inr^ reO e efc oar M J^^np0!»dboaet^ 

effleienfc in fclae adk^fceefciiOn -o^- yeea^lNtinfc isieavnMs. 
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R^v^satrcn Ilidenks. 


.'E5aKC?jAuVj4.a?3cc>»rs ar^ rrsz^^aoc ]E*xjsr XHox^ss Oa.V'je, OaEK.xcsA;viB:x:«x<. 

Xxx » j>«Kjp9Z‘ xvBMahd l>«idfoirck t^lxe ItoyR,! ^rk.i:>>iijrop»olosio8bl 
T Ti ozx JN'ov. SS€>, UVtsr. -A.. X«o»Xio JK.x^xxtmttVQ ^0 dlo- 
fiioiHllixQMd “WorlK: f^r-cxsoodini^ • in Tnjn.40jr 

ol:i8mxl>oi?' of -t.lxis o«,vo-_ '3rX»€» tiot^aiX clo|g>'fcXjL of tilio cXoxx>eiit> 

isf IS foot cm«X oorjn.»int£» of £tri. a.xxcf cb lo-wor 

oa.vo»oo»rtli. IEC'\rlci ozxooo of o^bauLO,! Ixumxebn ooooy>a,t.ioj:x 
oocvaar tXbo xaj^ipo** o«bvo-08bi^Xi. cbncl tXbO 

fj.oz'riLinCbri.t ooltxzro lzja.a boon x^ro-vod to bo T.Tx>i>o** 
^Anri^n-Cboicbn Avitb oozitsicloxrebblo IF*jroto-Solixtx*o«fcn. olo- 
znori-ta cbncl aomo ti7«boo« of intj*v»»ivo IV(cbS€l.a.lon.i8bTb n.o«bi:* 
tbo toj>. XJx>I>ozr J^ozzatouricbn 8b]rtofo>ota of cxn.CbX'ts&ito onci 
fiizzt ocom* «bt tbo oacti'orrAo bcbao. A rooont find of 
ontatsknciin.^ imf^oirtaazoo to lEIxz^liab sbroiiaaolo^Si*^ ia tbabt 
of cbn oxzjofx'o-'v'ocl ciarcbwin#^’ of «b nz-Cbalcocl buxntitn fif^nro, 
ozcooxztocl -bxjzon a* xrib, y>**obcbbly of 8b x-oindoox*. In 
f^onorcbl obajTfibotor* fibnd toobxz tbo fifarnro r-oaombloa 

tlzoao of Homoa and .A.ltanzix'a, ■w'bicjb aro of A.n.x*i^- 
naoian dato. It ’waa found i*b aaaooiation 'w^itb I^roto- 
fi^olntaroan imy^lonaoiita arxd 'waa oncmatod ’vtritb bx-oooia. 
'I'izo x>jroaont ayzooimoxx la tbo flx'at I^alsaolitbio dx*a"v«riniac 
of a nzxxnaxx fi|^ixx‘o to bo foxxnd in IBxritaixx* axixd, boin^? 
of a t 3 ^X>o -vsTbicfi ia x:*ax^ oxron in tbo X'icb oavoa of 
I’’x*axxoo and ^J^zain, it i« of tlio |3c>*^^toat «<5iox»tifio 
ixitox*oat- Tbo orx|^x*avin^ A?v-aa foxxnd bonoatb atala|^> 
xni to, 3 foot O irzolioa bolow tbo floox* of tbo oavo^ 
otj an axxoiont ooo-»ix>ation lovol, to^^otbox* ’W'itb I*x*oto- 
^^ol t*tr*oa^x. xbxxd uAxuri^p^iaoiazx dint inxf>loxnoxxtM, and 
■ a tlzoxTofox-o attx*^ib«.itablo to ti»o da^W'n of oavo art, 
lowox* oavo-oax'tli oontaina tw'o dodnito saonoa of 
or»oix|:>ation, tlio low-oat at 112! foot. Xxnxzlonxoxxta of 
<1 Liax-tTiito and toola of bono and zxian-xxnotb ivory- 
ooonx' iix botb acoxxoa, tixo toobxxi<-|no of w-biob ia JVIoxta- 
torian. ISvidoxxoo of aubmor^^onoo of tbo lowror oavo- 
oartfi on tw-o oooaaioxxa axxd of olixnatio oban^oa ax‘o 
woll Tnarlcoci» axxd tbo ooouf^ation aconoa aro aox>aratod 
by^ atorilo lay-ora of fallon roof alaba. 

liJxansji uVT It ia w-oll Icnowm tbat in trox>ioal 

aoaa xxxany- atroxx^;; diox^ axnoni^at biida, anob aa fri^ato- 
birda, a^xond tbo ^roator ptax-t of tboir lifo at aoa far 
fi'oni land, bnt it ia intoroatini^ to loam tbat ovoxx ixx far 
zxox-fcborn -w-atora tboro ia alao a j^oodly bird pxopxxlatx on. 
far froxn tbo aboro. I>xxx*in^ a voya^o aloni^ an xxn- 

xxatxally far nortborn routo to Oroonland 3E. IM. 

IDsTiobolaon nxado aovoral ooxxnta ovor lO aoa xniloa, at 
diataxxcoa about 300 xxxiloa froxn land ..Bfrd®, 

INrovombor>* Tbo^r yioldcMil nuxxxbor^ varying froxn 3‘4; 
to ITO birda, loaviniv tbo impxx'oaaion tbat tbo oooanxo 
bird, pxopxnlation in about OO** lat. ran^od froxn S to lO 
jpor acjuaro xnilo, Tbo xnajoxTlty of tbo birds obaoirv-od 
w-oro |B^x*oat aboasrw-ators, fxxlxxxar jxotrols, and, in lossor 
nuxnbors, torxxa and pxudixxs. 

V"jiL*fciArrJtoisr .A.zsrx> OomBtKt.>vrrxo24^. Mloaara- W. 

A,lp>atov and A.- JMC, J^^oaoblco-f^toxzaxxoxxlco bavo xxxado a 
atxxdy of variatioxx and oorxolation in oortain sorial 
ox^ana of Insoots, birds, and daboa N cjktwrtxXi^t.^ 

Oot. 1033^, In tbo Homxpxtoran <xjcz^er«4Mr 

bioxnotrioiBtl oonatanta for l ong tb of Jointa in 
tbo antonnse -woro dotoxTtninod, Hbo loxxigrtb of tbo 
r^balanjg€w» -w-aa atudiod in tbo ravon, tbo i^ooao 

oollootod on INTovaya gSon xlya, and in doxnoa- 
txo fowla fxrom Oontratl I%uaaia« Tbo dab 'waa j&orooorex- 
fx^ona. 33^aronta 6oa, w-biob baa aovoral doraal 
bna. relation 'w^aa found botwoon abaoluto aizo and 

'Variability in dn obaraotera* tbo larsor oxxoa boixi^ loaa 
■J^^rzable*. Tbo birda 'wToro alao xoaa voriablo tbab 

tbo donxoatfio oboa. a^ooafwbn^o * mlo of noiojbbonrbood ^ 
^ranoornb^ . ■:tn;for«w>rxowti ■. of «w:*bad ;0(raana -woo 

fouxad to. bold in noaiHty orvbi?:^- fcsaao. . : 

aw^sd, V?oau. ±SSb% 


IMCTjaaxsn Onow^m I3sr 3cmBdr>wax2irxs 

Tnjwaff^i-a. JS^xx intoroatin^ rofxoxrt by I>r- Jaxnoa 

Hitobio, doalin^ w-itb tbia aubioot, ajppxoara in tbo 
l!7V-on..8<xo^fox2.« tJx& Jttxx'yctZ o/* vol, 

10 , X»14r~ 2S C^dinburf^b, 102T). In 191&*. boforo 

orootin^^ tbo no-w- ESlootricity Oronoratixx^ Station at 
Tortobollo, tbo Oonxmittoo of ICdinburgb Tow-n 

Ooxxnoil and its oonaultini^ on^inoora foxoaaw- tbat 
didxoxxltioa mij?bt ariao frdxxx tbo aooxxxnulation of 
xntxaaola and otbor origan iaxna in tlxo larj^^o tuxznola 
tbx-ouj^b w-bicb wratox* for oondoxxain^ |3vi.rir>osoa waa to 
bo oonduotod from tbo aoa, I>r- Xlxtobio -waa tbon 
aabod to csarry out ozcfzorimonta in ox*doi* to pxrovont 
auob ^?i’-o'wtlx, tbo rosoarob, oarriod on ovor a pxoriod of 
twro yoax*s, roavxltin^ in tbo diaoovoxy- of a axxoooaafxxl 
xnotbod of doalinjc^ -w-itb tbo obatmotion- ^ViTbilat 
otbor or|:i^aniaxna w-c^x-o liable to aooxxxnuXato in tbo 
txxnnola, tbo xnuaaola only -woro of oonaidorablo ixn- 
pxortanoo, and it wraa abo-wn by pxirolixxxinary ozcjzori- 
monta tbat tlxoso oortainly eould aoouxnulato to aucb 
an oxctont aa to inter fox-o in no axnall dogaroo -aritb tbo 
dow- of w-ator, Tlio xnuaaola ontor in tbo froo-awrixn- 
xxxixxi^ lax*val ata^o and aottlo dow-n wbon only of 

an ixxob loxxp:, tboxoforo it ia p>ractically ixnpxoaaiblo to 
nrovont tboir ontxry, A. -way bad to bo found -wbieb 
billod tboxn -vsrbon onoo in tbo tuxxrxol. I>r_ Hitobio 
baa now- foxxnd a auitablo xnotbod w-biob ooxxaiata in 
aondlxx^ a rovoraod ourront or outdo-w- of boatod aoa 
wator into tbo txxnnola and abafts at atatod intox*vala. 
at sxiob a tomp>ox*atui*o and for auob a timo tbat all tbo 
yoxxxi^ xnuaaola 'will bo Icillod. A axxltablo xninixnuxn 
toxnjporaturo ia llO'^ IF*., tbo oux*x*ont to bo Tpaaaod 
tbx'oxx^b ovory four 'woejba durini^ tbo apxattini^ aoaaon, 
roobonod from tbo bo|$innxxx|^ of 3MCax*ob until tbo ond 
of Ootobor, Tboao xnoauauros bavo j>i*ovod to bo vory 
offootivo and bavo roaxaltod in tbo ontiro oloaranoo of 
tbo lar^or xnuaaola froxn tbo tunnol. In ^j^raoti^^,. 
tbo x'aimn^ of tbo tomp>oratux*o to auob a box^bt b'a» 
pxTOVod to bo oxpxonaivo, tboroforo tbo altomativo 
xxxotbod of raiaixx^ tbo tompxoraturo to dO*^ for -a 

loni^or pxoriod baa boon adopxtod. 

SrBA-TJaonTX!«ara o** amjec Ij!!»ri>xs.rar Oo«s.-tx. ^An aoooxxxxt 

of tbo Ho^C^xlar lEIobinoida forxna tbo tbird and ooxx- 
oludin;^ Tx-of, H. Klooblor’a xnoxnoir on tbo 

lilobinbidoa of tbo Indian IMCuaouxn, Oaloutta. Tbia 
X>art waa, aaya Trof, ICooblor, iroady in xnanuaox*ix>t 
in 1932 ; it boara tbo dato of pixxblioation, JNTovornbor 
1937 , but -w-as not roooivod by ua until tbo oxxjdt of last 
Ootobor, It doaoriboa soxno 150 ajpooxoa, of w-biob I-* 
aro no'w-, and tw^o of tboao xo jproson t no'w- genera, 
namoly, JF*r»a«ac/^fyxx4wx in tbo Toxnnox>louridaa» and 
in tbo JEbUabinidco. A.n a^xx^eahtdi^ do^ 
aox^boa two pxroaobxanobiato ^aatropxoda x>araaitio on 
aomo of tlxo Eobinoida, Tboy bolonir to -tbo faxxxHy 
SlxxXixnidso, many moxnboxs of w-biob aipo alxNaady 
Icnowxx to infoot various KSobinodorxno- One of tbekn 
ia a -wbiob aottloa on an anxbxdaercnn ^a 

i£<?«ar*ooo«cfcxr^ and oxctonda ita x>xroboaoia tbroujg^b . .'obe 
of tbo x>oroa for tbo tubo-foot s tbia g^ivoa rise to 'rriany ~ 
anoxnalioa in tbo atruotuxe of tbo teat* Ttxe inollietac 
ia readily abalcon off tbo tost, leaving little <5dMM£t 
traoo, and it xxxay bo tbat aomo abnormal £5obinoids, 
botb rooont and foaail, -wbieb bavo boon desoribed, 
xna y bavo o-wed tboir ^ aixnilar oauae. 

Tbo otbor -wbiob boloxx^s to tbo albod 

ia quite amall, and lives on a J[>oroo»ieEcsr'w. 
It attaobs ono of tbo mabx radix^es wbil^ tbe uroadn 
is still youxxe, cboolsa tbo norxnal.HCrowtb idS ibe radiolo, 
and beooxnes onveloppod in a fsall-lilee ibJkdlpaninjgr, 
Hisdally witb an ox>einxms tbrousb. wbibb'ibbe fiqpire of 
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t>>io •fcixi.y ocurx fo’O i« t;^a>4> of 

fom&le ; iin ~t.fao e« arr»o f;Jrftoiro atte^o loctjg'cus Cb 

y'jo'fc atjmcLllox* ockttJiO. THluiei 'ttHion. z^^jrodsoxxt^ a st>ab^o os^l 
- feHo 'w«b^ to tHo ci'wabirf r-«adli3rrkon.tauT^ xxa<i.lo8 sblrocbtd^r 
Icxxo-wsa ara tJhio JESxktiiojpctr^ck&it^ic |g;ar«3tjro]pocl JSVa^eoooZcxa;. 

‘ i:>i3e-»AOK: ’ OJF I*JL.tTikg: ‘X'Rtesass a :&j».o^i93X»z^x. 3I>x»zc>^^k:. 

jF'or jmataay yc»«#,x-s ^pro'w'ox^ Iraarv’-o ootioocl tlao ooo\.aa**ron.oo 

of cstujrxtoci ailaoot gprowtlx ixx jalaznca caracf oizojrx*y troo^* 
foliat^go f>£blo in ool^nar -virlxiola -witlaox^ or fcallai 
jpxroana.tnrvftly', Snoli * ciio->t>«bolc * >aab» %>e!Ken doeioxHLl^ori cus 
ciaao in naabny oabsoa to €a fnn^^nat 

wlaioli Insk& laoon vojry fxally oacjobminod "by 3Vf£ss OaayJoy 
^;3pnZ*£«d No. S ; 1023). Mr. H.. 

\Vororaablcl ]Ka»» laad. aa disoaaio of tHi» tyjao undor ofcasorvab- 
tion Sbxnon^^t tvlao f^lnm troo*?i in tize o:>cj>orix3niontabl plots 
»-t ISo p gi t IMIs^llin^. JF’nn^ns fmotiiioabtions ofton 

aappocarod npon tlio dood bebrlc in tlacs disocLsod r*'»|B!:ion, 
l>nt Wornaa-ld notiood t]raa,t nvirnoroxis Ixiotoria. -woro 
ofton px^sont Cbt tlxo nppor sand lo'wor lixnits of tlxo 
disoatsod abroat. Tlais auroxasod saaspioioaa tlaaat tlao fma^ci 
TTiii^lat l>o ab »ooond«x.ry r€?*saalt:^ a.nd tiaabt tlao ocbaxncal 
^^e»nt in prodxaoixai^ tJho disocaso xnijBfiat l>o l>«botoriabl 
ira raettiaro. Xsoleation aand onltiarabl o'acporiaxaonts -wor^ 
tlaorofoa-o ocarariod CJ^at w-itla tlao l^aaotoriab, and «aal>«o<^aaoaxt 
inooaalcation v-ipj^cporarnonts -witia tlao cnltaaa*od organism 
saipply ovidonoo tlaat tfaoso laaotoria caaa in naany casos 
prodnoo * dio-loaoic: * a» tlao rosaalt of thoir introdnotion 
tlxroni^la a ■w'oaand. THoso otasor'vations aro l>z*iody 
dcwaoriTbod iaa tlao €jt€M.rci^.r*^'r'* » Cyjhr€tn4,de. for INov. 1 0. 

3Pitcn»AOATao»* ojs* Xtxjnnzca — A littlo w-lailo 

a^o, ttko I^i^lat Uon- W. Orm»l>y Ooa*o plao4E»d sorno 
vory intorostin^ data l:>oforo tlao follows of tlxo Xtoyal 
O^olonial Xnstitaj.to» w-laiola aro roprodaaoo^l in 127rojpioc«Z 
JCrT^o for N'ovoarnl>or 102B. Xaa tlao old Xlotaxaaoal 
O-ardons of Oojrlon, at XXovaox^atis^oda, i« a ^a^oaap of 
x^aaltalaor troos 'wlaiota laa-vo l>€»on gz*own from tlao original 
sood l>roaa^lat lay Sir XXonry Wioldaaarn frona tlao 
.^xna^on. uALmon^^st tlaom i» a famoxiis troo 'wlaiola^ 
ovor a oontinnoxjun poriod of fivo yoars, ga vo a n a'vrararp^ 
annual yiold of OO lla. of dry rul>t>or. "XTlao av^oraj^o 
annual yiold jpor troo on an oardinary plantation i» 
al>out ^ Il>. XJnfortunatoly , soodlin^^ from tlxo liij^lx 
yioldin^ trc^ IxaAro not pc^»osood a yioldin^ oapaoity 
xnxxolx abwovo tlxo a'V'ora^o, and tlxo only pos8il>lo 
nxotliod to obtain a plantation of yiold from a 

ain^lo plant 'witlx tixoso qualitios -would appoar to bo 
by ooxno xnotbod of voKotativo propa^^ation. Outtini^s 
do not TTOot suooossfxxlly , so -tnat bud ^^^aftini^, no'w 
prabotisod for soxno tirno in tbo X>»*tob plaxxtations of 
•Java and Suxnatxra^ sooms -wortby of Arory oxcrtoxxsi -v-o 
trial in JSritisb rubbor-iOT'o-winiif l^antatioxxis. X*lantin^ 
IVXanxial ISTo. 2 of tbo jfetubbor Xtosoarob Xnstituto of 
IVXalaya (XCuala X.«unxpur» 1923>» vt^bxob oon tains an 
a^oount of tbo buddxni^ of in modorvx plan-tatxon 

piraotioo by X>r. Sumxnors^^ is tborofoxo a vory timoly 
publioation. X>r- Sumxnors xnabos it oloar tbat tbo 
ov’idonoo at pxrosont aArailablo doos not Justify a 
ooxnploto abandoxxmont of scaodlxn^ px^pa^ation in 
favour of tbo xxow xnotbodHp )MLr. .Aabplant bas x^oontly 
oAoimod (NaTrTr«.«i, ^Xnno 30* p* lOlB ; 

Novombor 102B> tbat yiold of Xatoxc is olosoly coxnrolatod 
-witb tbo diamotor of tbo latoxc txxbo as do-tormxxxod 
undor oortain spooifxod ocaxctitjons* and statos tbat by 
tbis xnotbod. a roliablo ^j^uido to fnturo yiold is providod 
wbiob oan bo omplCi^jfod upon sx^wxnontb->old soo dlin gs^ 
Xf furtbcsr vii^or^ c^outd sxxbstantiato tbis olaixn* it xnay 
yot bo possiblo to ^ soloot soodling^ of bx^b yxoldin^ 
troos from tbo xxu roory bods amd build up a plantation 
of 'bi^fb avorai^o yiold from soodlinas oVon moro oasily 
tban from vogpotativoly olonos. 

.OcML^ Ooa.s'J? Stjtw'vmb.'sob* — ^'X bo annixal roport of tbo 
»uirva3?^ 3Elopaii^^ tbo Oold Oo«^t for . 


abowB -tluKfc tJbn. .^to^xo^pnftn^bticukt '^''annsKA:^^' ocHOciiiptetio 

from tbo ooaat to lat<. NT. '‘STbo noctoswsty- of c»b^ 

oontratini^ -worlc on boundary survoys dolayPod -topo- 
^rapbxoal xwrorb duxini^ tbo yoar. rSTbo -w^ostOm 
boxxndary is noarly oom|^otod* and tbo oastom* virbiob 
is tbo diviaon botwoon JBritisb and X^xonob mandatod 
tox-ritory i n tbo formor XT'oKoland* is xnalcin^ l^ood 
pro^xross. Tbo novtr survoy sobool at .^^ooxa is igf^roarxn^, 
and txamin^ oxxt annxxally a numbor of ooxxxpotont 
sui-voy ors . 

3M[s.ox<xs3r£o os' :HlD«ox...Ajisn> ^xsm WAX*jas.-^^ — Tb<' 

Ordxxanoo Sxxr-voy bas publisbod a layor oolouro<.i 
orojoprapbioal xn.ax> of Slxxj^land axx<X W'alos on a soal#' 
of X to 1,000,000 on -wbiob tbo linos of orj^uai xnaf^notic 
variation aro dra-wn at 13-xninuto intorvals <^outtt~ 
aixxpton = Ordnaxxoo Sxxrvoy. 2s. >. Tboir approve i- 
mato ooursos in tbo ISn^lislx Obaxxnol and tlxo Xriidx 
aro also sbown. mio j|.>osition of maiKnotio obsoxrvatoric'.-s 
is also oloarly sbo'wn, "witb tbo -veblxxo of oac^^ station 
for tbo yoar 102T. 2^o otbor xxaxxnos oxcooptl tboso <»f 

pbysioal foatxxxos aro ig^ivon. *'X*bo map is jfxxxo 
amplo of ooloxxr printing;? and oloar ty j^>o^rapHjy . 

Gr3ECoiL.oov or* omrc XtjkJxa-csxB. A. first-batitxd ooo- 

tribution to tbo ^ooloj^y of tbo X^unjab Malt l%anj^o it< 
publisbod by X>r. O. MT X^^oac i»x tbo JEt^c-,*>rrtj«t Cifec^,, 

JTndfu, p. 1-4:V, 192B. Xn ro<»ont yoax*s tbo bypotliosi^ 
of a T'ox-tiary a^o for tbo salt, and of o-onsidoral >lo 
tbxust faulting ixi tbo Xf.an^o itsolf. bavo bc^on fa8bi«»Tt- 
al>lo 5 X>r. X^oxc, bo'wo-vor, rotxarns to tbo -vdow^ a1r«>a(i\ 
ad-voca-tod by IVXurray Mtuart tliat tbo Malino s<^rit'!'4 
lios bonoatb bods of Oambrian aj^o, and tbat tlx€^ XColt^it- 
doposits aro probably of tbe-^ saix-io a^o. XXo sho-ws liiat 
tbo Tortiary doposits do not i>rovido any o-vidono** of 
dosorts, or of any poriod of dtsts iooati on , Oix tlxe> of 

band, tbe^ Oambriaxx bods sufiy^ost a pt'olovx|^o<l 
of ajrid oonditioxis c»vor a vory wido ai*oa dtirini^ wlii<*li 
tbo'salt bods oould roadily bavo boon form€>d- Mimihii* 

bods ixx X*ox*sia also assooiat-od -witb sinxilar voloaiiie* 

matorial -aro oonsidoxod to bo of Oambrian aKo. t4r»<l 

to boloni?^ to tbo samo olixnatio provixioo. 'I’lio 
anomalous position of tbo salt xnarl in tbo Malt XI-sokc^ 
oan bo oasily and satisfaotorily aoooxuxt^-M.! fv>r J»v 
simplo solution and isos-tatio s€»ttlxzx|Dr» xvbilo tbo 
obaraotor of tbo XCobat salt is a ooxxsoqxxonoo of flowit^K*’ 
undor tbo ^:x*oat prossux-os aoooxnparxyinj^ moimtoirt 
folding . 

Oi:.XMLS,rr: or Jav-a.. Tbo XXoyal JkXotooroloKic^^ ««<! 

l^aj^prxotioal Obsox^atory of ISatavia oontinut^w 
publioatioxxs on tbo olimato of tbo I>utob XSast Jotlit-s. 
Xn tbo xnost rooont < N'o- 3> i>r. f 

Hr aaJk: doals -witb tbo olixnato of JTava and 
Tbo 'roluxno is in X>utob* uritb a l^caAptby sxxmmrtxv i« 
ISxxigclisb. Xt ixxoludos a -Ttxuxnbor of pfxoto|B:ra|>l*M <« 
eXoud forms, and tw-o maps sbo-win^ tbo wind 
dxjxizxjg; tbo oast and urost moxxsooxxs, Aftor a 
aoooxxxxt of tbo -winds tboro follcrws a d«sorij>ti<>Ti <y 
-tbo olimato of oortaixx plaoos tbat bavo obarart.*^riKt it* 
foaturos. XT'or otbor stations -tbo fxxll data ^ **< 
l^von in tbo statistioal volumos wbxob. bavo to !■>« 

publxsbcMd. Muxxxatra was troatod in a provxous 
wrbiob oontaixxod a ^j^onoxwl acMCsdunt of tbo i-mtitsii- 
^3ava oontxrasts -witb 3xmxatra in ba-vibef a sb«»i> 
tinotion botwoon tbo "wot an<X «fry soason- l 
and muob of oontral 4Xava tboro a raxnloss 
of sovoral montbs* Xn wost ^ava^ t^bis iO only 

in oxcooptiOnal. yoars, ^dUsotbsHT pooi^ba^ty of o»Ht 
ooExtral JTmrtrmk i» tbo p«^ria|ats«M>a 


J8i’rs»itoa3p g g 3 Eg 3S 3r^ X^otJc^trtsKca^* 
Ipgrioal Ofibjo iSiLdvjiiaory Ooata 


»*!ifcOftliOlVb teo^- 
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X*ollY»iM<o3Cit 'W'auei t3V«uxija£<e^irare<S" -fco l[>e%Tg%mx^vxxi&x x'ti 

iSowzi.'tidiiio «ua^ XX^eiom^JK l4Mt> y^tamr, *X'liytt£fc 

X>egp«»«rttncft'etc^ " m» 3f«HS]ao«:uBdt>te fox- i^ixo t:JKixrto<»jrxt;tx 
xof>oxrtr ,<MdL o|b>«»03rtr«Kit}xoxus of ckforooeiipfiono i^olluf/ioxx^ 
Iti c^oeulfis X9v-i4>ix o%>sox’*v-ci.t>^ionis xx»«b<lo ixx ^> 1 x 0 
yoax" IMCax-olx X ^gTy jxxdoar -to i:>i:iiO t^xraoLsfox- 

axxcf roox^axxieia'fcioxx- XTxo foxTtia of t>lxo x-ojxox-fc x-oxxxaixxs 
oxxal'texoo. Xty xxxcslxx<^os axxxon^ so^oiral oisXx&xr at.tx<iios 
of xrxoro tslxaxi. tvfxoox^fxoal Ixnt^ox-oei-fc. axx iBfcxxal^siei of t^fxo 
cloi>oi3it> of atxxio»;f>lx«MPio xxxx^oojrffy' at> &i^ty±,y cfi^ox-oxx-t/ 
st>afioxx» ixx i>lrxe* X^3ritx»li. X»los, -Vfrkxicslcx x-oxroal« t>lxo 
faof ffxaf txot-'vtroefxx 191-^ axxd 192*7 flrxo f>ox'coxxt>a|uco of 
^tafioxxsi fallixiL^ -wiflriiri. t>lio f-Piro C5at;o^ox*io» wiflx 
ciooosit} oxxt» of fHo foxxx* ixif-o •w'lxioti, -t;lxo x-arxiaro of 
j>oliut>ioxx i« clivMioci, Ixa^ Irxoroeu^eci froxxx IS t>o ST p»€!>i' 
00 X 1 It; ay>jpoax*« flxat; fox- oax-'boxiLaoooixj^ maftox* 

ISTow'Csaifxflo-oxi-'ryTtfeO ^x-v-os flxo lii^lno»t; f3^ixi*o, -wliilo 
foo ^olxiHafoei EtixxTtxJLoy Hoads ffio ]ist>. In of fHo 

# 3 fone»T*al innixx-ovoTxxont;, fHo sxxxall ipoaroon'taj^o of sf>at;ioxxa 
in tvHo class ’W'i t;H fHo lax*^ost> <Joj>o«it> x-oxnaixx xixxalt:>ox*od 
atv fHo ond of t;Ho 2 >c»x*xod xxxxdor- i-ovio'W'. THo> ^oxxoi-al 
ooncslixsion -fcHat; af;>f>oax’S to etxnox'^o fx*oxx> f Hoso st^afisfios, 
axxd fx*oxxx a mox-o dotailod st-ndy of fHo rdafivo i>t*o- 
|:M>T*t.ionjg* of c3ar*Hon.aoooxx« T>orixxt.i«.»n and of t>Hat; dno 
to «ixlj>Hafos, x» fHat; in t>Ho inditsfoial x-o^d^^xis wdioxr^ 
ixnjxiix-ify is dox-iveKi lax*|aroly fxroxn facfory smoko, axxy 
imj-ix-ovomotrit. is voxry small <3om.fxafod 'wit.H t-Ho olnaxn^o 
in r-osidont-ial distriot-s, t^Hoi’o tHo inox-oa^sin^ txso of 
^as fxT*os in nlaoo of t>li«s oi>e»n lioarfH mak'os ifsolf 
inor-oasixxpfly fW’flt. THo x*aj^>ox*t; ooriolttdos -v^ritH a sHox-t; 
St tidy of tilio x'olationsHx j» Hotwoon tHo do^x-oo of 
inil^ttrity of tHo air in I^on<ion axt<l tiio for 

nltx'a- violot lij^Ht dorivod Hy X>r. X-»ooxtarcl Hill’s aoo tones 
l>ltio xnotHod- •JTHis sHo^vos tlsat tHo amouint of nltra- 
tnolot lli^Ht rocroivesd Hc-ooxinos so sonsitivo to tHo do^xroo 
of im]f>tix-ity o-voi- a o.ox*taixx ran|a:o of tHo soala for 
ixxi|>i»rity , tHat tHo H.x£ixx^ of a stixxxciaxrd for 'wlxat xnay 
He* ro| 7 ardod as Hyiarionioally ‘ oloan * aix* 'virill fxroHaHly 
xiot -fisrovo diffioult. 

J\.isr KIxL.ji:tTan»TC*-AJL. J3bIox>£:x^ oxer tritxc JHL*G-A.arr- Somo tvro 

yaaxTsi a|a:o, I>r. H- -vaxx dor I*ol sti^^ostotl tHat tHo Hoart- 
Hoat 'w^as a Hioloi^ioal oxcaxxifxlo of ^ tHo so-oallod xrolaxca- 
tion oscillations tHo ]c>roj>ortios of ’wHioH lio Had Hoon 
st tid^irtfait. ’THis idoa Has no-vr Hoon dovolo^od ixx detail 
Hy Hixn and JT- -tran dor IVfark in a fxafxer 'W'HioH a|r>]poax's 
in tlie sn]f>j>l4enmontary l^oveniHor nnnxHor of tHe 
Aro/>/( f oaiT THo xmatHoxnatioal treatment of 

tHe eloctrioal ox rota its txaed in x lltxstx-ation of tHo tHoory 

ixivolved, Htxt tHoy are esaontially systems ixa. 'wHicH 
a decay pHonoxnenon xejxeats itself, tHe terms ixx. tHe 
e'^cjtxatioxxs oorxresfxondixx^ to tHe x-esistaxuoe term, for 
meoHanxcai motions Heixx^ ne^atixre for sxnall a my>l i~ 
ttxd^$ts, ixxstead of jpositl^e, ~as is xxstxally tHe case. THe 
sintks^ tHe two atjtx*icle«», and tHe t'vro ventricles ax-e xe- 
f>:^sexx.ted x*ei^p>c»otively Hy tHree flasHixx;^ xxeon laxnj>s, 
wHicH axe ooxmeoted ixx staoH a tpray tHat tHe oxder of 
is tHat wHioH occrxrs ixx tHe natural Heaxrt s 

tHe IIxxIk: Het^'ween tHe atxx-icles and ventricles ^tHe 

f>'VMn.dle of liis ^as axatotHer xxeon laxnjp. ESleotro-oar- 

<liOi^raxns Haye Heen teken froxn tHe xxxodel, and are 
sixnxlar to tHose of a xxatnral Heart, sHowdxxjg: not 
oxxly tlxe m«dn featniees of tHe norxxxal Heat, Hnt also, 
^*^*^^**' api3paro;ipwr»ate additioxxjEiiJ. stimiaJLi are apfxlied, 

sixcH ^Henoxnetxj^ 'aer axxricxalar and ventarioxalar eactra- 
systole^ j^tartifid '4»«atd. odrnjalete Heaxrt Hlook, and tHe 
x'efractory ^SNoairiocl, 'Of «gpeoi«d .interest is iHe x^ejaxo- 
dxictxdn of tHe Hioio^aM law of * all or notHin^ • ; 
s stx«HnH» nae: .eitHer ■ noea^Ceot . at all, or it carxses 
tile coxnf>lete reo^onse. THe sxioeess of tHeir model 
I>rofii3a|pted tftxe atxtHors to nrediet fx-om it a xm.xaExnHer 
of new^ ^nHenoaneiaLa yrHieH anotxsHt He xnet witH in tHe 
xiatnral Ixeart, andL^ tHey state tHat -Hy elaHoratixx^ It 
*ix axxotHer dxreetion tHey Have arrived at a model 
Mfct^r ^* ^* *’ ^ *! ? * ^ - . wnaascaa. -lajpoM. adxkdx ,tHey Hoxa» to xexxos-t 

'iscoj-.. - 


Oarrxomwxxsa-rxox^x oir Orsx:.x.xxx<osr; av ^ OatTOa^CTorar 
"wx-m Omatoxtfxd -A.oxi>. — —In tHe celtxilose iniclnstxdes tHe 
fXxroHlem of deterxntnini^ tHe amount of cellulose in a 
solution coxxtainixxK no otlxer organic matexdal fre- 
quently ax-ises. THe metHod of preeix^itation of “ tHe 
cellulose foilo^sred Hy direct 'weii^Hin^ is tedious, and it 
is xnucH quicker to effect tHe quantitative oxidation 
of tHe nxaterial to oar Hon <.iioxcide and w-ater Hy xnesn.s 
of a xnxacture of cHi*omic and sulj3Huxric or jpiHosjxHoric 
acids. THe latter metHod is desoriHcrM:! in detail Hy 
Ooxxstaxroe EHxt-well and H. I*^. Itxdj^e in tHe •fourx'xoZ cif 
J[ ■n^tritxd.ter for OctoHer- THe xxse of x^Hos- 
X^Horic acid ixxstea«jl of sulx^Htxric acid is to He x>x^f®**JEed, 
unless tHe cellulose content of tHe solution is very lovr, 
in or€ler to avoid tHe x'^^^^^Hle foxrmation of sxxlx>Hur 
dioxide. Instead of meas«.xx*inj^ tHe volixme of carHon 
dioxicle foxrm.ed, tHe amount of cHromic acid used 
xnay He determined Hy titration. 


C»i.vojamr»r. THe JToxA-rvt^Z q/^ AS’ocicJEy qf 

for Oct. li* oontalxiis an interestxxxj^ account 
Hy "'6V'- 1^- I>arke and IS- He-wis of tHe metlxods of rxxanu- 
facture and ax>olications of ^i^lyoerin and some of its 
suHstitixtes. THe cHief sources of j^lycerin are oils 
and fats, wHicH on sax>onifioation yisfld xglycex-in and 
soax> or fatty acids. I>ux-ixx^ tHe vV^iASr, ’ j^lycerin was 
xnade in Oermany Hy tHe fexrmentatiorx of Heet suig^ar, 
Hxxt tHis and vaiioxxs syntHetic jxrocesses tHat Have 
Heen sxxi^l^ested are not novr enxnloyed. In medical 
and x^Harmaceutioal p>rsctioe, xdycerin is xxsed on 
account of its softening action oxi tHe skin, its solvent 
X>rojpex‘ties, and esx>ecially Heoause of its antisej>tic 
Xxovrexa. It destroys Hacteria mucH xnox*e ra^pxdly 
tlian tissue cells, and sHoxxld tHerefoxe He of jgreat value 
in surj^ery. Xt also foxrms a c onstituent of ooxrtamn 
ixxfant. and invalid foods. THe industxrial uses of 
glycerin dex>cxxd cHiefly ux>on tHe loxv freeadnjgc l>oint 
of its aqueous solution abnd its deHydratini;^ jpz-ox>€»rties, 
altHoxx^lx lar^e qxxan titles ouare consumed in tHe ex- 
X:>losive, adHesive, and ink ixxdustx-ies. IMCany suH- 
stances Have Heen pxrojposed as gflycex*in suHstitutes, 
sucH as maxnxesium Hutyrate, Hut tHeir ax>I>licatioxx 
is limited. JE3tHylene gjlycol is soxnetimes used in 
T>lace of gjly oex-in as an anti -f x-eexse xnediuxn axxd as a 
lacquer solvent. Hut its j^roduction is xnoxe costly . 


X>rs*rrsaxKXX24rarrxoxsr or* X^xsrxoc-osarrs . THe classic 

xnetHod for tHe detei*xnination of ^x>entosana, due to 
Tollexxs, and coxxsxstixx^ in distlllixxj^ tHe material wiiHi 
HydxocHloxrio acid of dexxsity 1 -OO and wex^Hixx^ tHe 
fxrrfuraldelxyde tHus formed as i>HloroKHxcide, is kxrxown 
to He su:HJect to vaxrioxxs soux*o€ks of erxx>r.. In tHe-^ 
e2c2 JlI^on9.j&>ee9nc2o di a 

I*arts 6-10 <1028), I>r. O- Antonian! . ig^ives tHe 
results of exx>axTixnents made to ascexrtain tHe extex^tt 
to wHicH tHe values oHtained Hy tHis m€»tHdd axre xxx- 
£Luencod Hy tHe ]px-e8exxce of oarHoHydbrates -witH a 
6-carHon atom Hasxs. In tHe case of f odder , . tHe eclSEectn^- 



of Hexoses or Hexosans are not, as ■m» xrule, sisd6eeietnt^y 
laxr^C^ to invalidate tHe conclusion# -'drawrn from tHe 
'jpentosan content -wxtlx xreg:axd to tHe valne of tHe 
fodder. JBVoxn tHe |f»urely analytical xxoint of 
snoH admixtures do, Ho-wever, exext an ixaiAuenoe, 
Heinn least for cellulose and 
staarcH and Hexoses in ^ 
due, oxxly in sli^Ht deg yoo , 

qxaantities of furfural, axaid deigMond mainly, 'cwat. tH^ . 
enoe in tHe distillate of HydixxxyxnetHylfxrrHrralv 'yrHksH.- 
is derived froxn tHe deHydxeMbion of tHe Hexosos 
under tHe oonditions eangxloy ed , oHiy ' 

verted into levulixnc acud. THia Hy d xx xx y— ooaEnipdiu H n d 
xnay He removed Hy redistilSatiaaaL of -tHe -^ b ps t distiilate,. 
Hut allovrance must dbLesx He xxxade for tHe idHxnInu tio n. 
of tHe furfural o ri g H xaally g ereaon t Hy 7 near oent. THe 
eacp orlx nental srestuUa indxcsrtse tHat tHe fuxft^InHleHyde- 
XxHloro^lxxcide oHtaAxxed is not always of exacxtly tHo 
nexn n ooinxxosltijCMEk., 





jsr^ or xjJBtJB: 


C3I>3a3o:fi:Bdn^^jet 


Ajui.ivoirsa.ry of trlict RostslI 3ooi^t:3r. 


etxixiivorsetj^y Tn.&O’Lxrst.^ o£ t>lTie» H^oya,! ^octx&t,y '%KrwL» 
liiel<^ on ^NTov. 30» jarxcl ixx l:i.iis p»r'o»icJon.t>ia.l ebclclz* 08 JS 
Sir IBImoer-b !R.\j;tilTi€>x*£orci roforrodL to Sooiot.y*s loset 

y>y <3oatli clnrin^ tfiio i>a«t yoatr of t-wo foroi^n amoimTt>or», 
■fcliirtoori f^^llo^ivs, abxxci t-viro follovtre 'wl^o ’W'oro oloctod. 
nxicior St^toto IS, 'wliioli. i>rovici€s*3 for tlno olootiorx of 
}:>orsonL» 'wlio fiavo roKK-loi-ocl <5ori.srj>ic5\:»oo» »03rvioo to 
tsoionoci, or -xK^xotsie^ olootvion w-ooldl bo of si^cpixeLl ■fc>03nL0-afc 
to tlio Sooie'ty . Ho ail»o rovio'w^exJ ■fci:»es 'W'orJc of tlio thiroo 

7!if"«brrow' «LiiLcf t>"wo UfoxAlortorx J3rofo6soi'£« avIio lua-vo t>oorx 
40^j>3p>oiritoci. sinoo 3 OS3, euncl fi^nruoonoocl tlrjott tfio Oooncil 
devoid o<i to fill tlio lir*ou.lorton ofiair- vo.o4arxt tlirong-li 
tliLO doOitliL of lE^x'of. lEI, lid. StCLrlin.^. X>r*. El- II>. .A.clx*ia.rx, 
lootxjLfor int ^>li 5 r^iolo]^y- in. tlxo XJnivoi'sity of Oaomforicl^o, 
1x400 oocorclingly Ixoon eLp>|:>ointocl . 'VVitH tlx«^ oieJ. of 
o.x^fxo.rcbtxx^ x.x«in^ olootricol aAm|3Lifio4Extion, I>r. Acixrio.n 
}txa.» Ixoon on^^ex^ocl. in x*oooi*dinj 5 auxxd €tna.ly»in^ tlxo 
xninnto crlxan^ots tr4Bfcnsxnitte>cl, frorxx on oxc-itoci jpori- 
}plxor«xl £tonoO'OX*|i^on., etlon^ tlxo oonrl ixcstin/^ ^y^toxxrx of 

tlxo norvos olxon^oo 'W'lxiolx, orx ox'rivol a.t a. norvo- 

•oontxTO in tlxo-' tbfii i ^ in of a oonsoioxis Ixoinisa^, 'woxxld rosxxlt 
in ono or anotl’^j^r fonm of »o>x»ation. 

Six' Ex’nost IFfcitrtlx.e»rforci tlx on axx. accsoxxnt of rooont 

•'worlc on liigclx fr' 0 < 5 [Vxonoy radiation, ^v^lxiolx ay»yxoaxo 
■olfiio^W'lxoro in tlxist i»»xxo- 'Trixo jpro«oxxtation of xrxodals 
follo-wod, and w-o jxrint Ixolo’w oxtraotw froixx tlio dowerifx- 
tions of tlio •W'orlc of tHo nxe>«lallis4tw- 

Pjraaantatton of l^^odals . 

TTn®: IVfxciXAi^, A.vsr^it,x>TCi> rro 

Sxxc On:AaxL.®:« JP^«%jK.»c>3srs. 

Xn tlxo -world of nxc^olxanioal on^ixxooriix;^ tlxo ^oni\9» 
of Olxarloe* X*ar»ons lxa£3 ojxonod xxp> a xio-w ora. H&o Ixas 
orx^ixratod an<l dovoloy>od a no-w ty-jxo of tlxornxal on^z^in*’ 
-ontir^esly w iloxilxlo and adajxtatxlo, axxd cajxalxlc* of Ixif^H 
offioioncp^ ooxxmlxinod "wltlx oonoontration of jr>o-wox* no-vor 
ovan im9ajB:inod Ixofojro- oontinxioxxss jxx'actioal oflFort 

for tlxo ].xa»t forty -fivo yoars, aided Ixy iremarlcalxlo 
matheimatical in^xiprlxt ac5<.jnii'ed ixx lxi» xxxxiveresity days, 
3x.o Ixas jxerfeotod tlxe ]parallol-flow oorrxj>oxxnd stoarxx 
tx^rfeine, and Ixas applied it sxxccessfxxlly to oleotrio 
Ig^neratiotai^ and to xnarixxe propxxlsioxx, Ixotlx attaining 
to an xnn^jrwoedentoxi soale. V^lxile tfxe xxtilisation of 
Ixeat in tlxe Ixest tiriple-eacpansion x*e<?ipx'ooatin^ stoaxxx 
online axxxounts to IT x^>or cent of tlxe 'wjHole, tlxe 
IPax'aons* lar^?:e central station txxrtxines now- convext 
cent into xnoclxanical jpxow'er, and in still larger 
t\x 3 rf>ines S3 per cent is anticipated- Tlxe first steaxn 
t-nrl>ine of kilow-atts -was xxsod in 1383 for electric 
lj)^lxtin.|g ; at jpresent, txxrlxines of S0,000 axxd 30,000 
Xnio-w a 1 1 s ax:e xn operation. Tlxe application to marine 
propxxlsion w'aa si^^nalxsed in 130T oy tlxe appearance 
of tlxe a small excjxerimeix-fcal craft develoixin^ 

'^TOTie extfcraoxd-irtary speed of 33 Iscnots. X-«ar^e tnrlxine- 
dxriTfc'-en destroyexr*^^or tlxe ISTa-yy rapidly follow-ed, and 
now all lar^e lii^Ix -speed linexTS are txxrlxine drxven- 
JOn^xx^ tlxis x^marlcalxle developnxent nxxmexroxxs prolx- 
It^lpns arose in-v-olvin^ a precise stxxdy of Jet -velocities, 
lea kage, tnrXxxalent ELo-w, atnd vacxxxxxxx axxgmentex's. 

plxenonxena involvixxg cavitation of screw pro- 
pliers opened xxp new fields of abstract as well as 
praotioal intex?est. Sir Olxarles aPaarsoxxs Ixas been 
greater in tbe solentifilc development of tbemxal powor 
produced by steam tiAwun any engineer since J ames 
"Vl/'att- A. recent -side pxroduot ox ixis activities bas 
been, tlxe xcviyal cf tbe Sritlsb scientific indxxstxy of 
.optioal glass send -telescopic constxmction, w-lxile some 
ox bis bours of relaxcation Ixave been spent in -tbe 
etrennoxxs, endeavoxxi* to cxystaltise fxarbon into 
dUiEunrlondiEf'^b^ oat astropbio processes. 

■ , yrc!^x^^'~ XStSJ .=•' . 


Tmc XtxnMT^omx IVCsjxx^x., -Au-wy^nxxxcxx tro Taoxs*. 
IF^xaxxaxoxi; T^A-sdnaasir. 

Trof- Taseben is especially dlstinguisbed for bis 
praotioal and tbeoxetioal contributions to speotxroscopy. 
Ile early acqxxired x'emarkable sb:ill in tbe investigation 
of infra-red radiation and made valuable de-texrxxxina- 
tioxxs of tbe distribution of energy ixx tlie speotmxn of 
a blade body, giving tbe first excperinxental proof of 
tbe la-w tlxat -fcV>e fxeqxxency of maxc.ixxxuxn energv is 
pro^xorivional to tlxe absolute temperatu xe . Xl.e a^tex*- 
-w-axds xxxade xxuxxtxerous obsei-vations of tbe infia-red 
enxission spectra of vax*ious elements, -wbicb -eirexe of 
f xxndaxxxoxi tal importance for tbe developmeixt of oux- 
Icnoxvledge of series in spectra, and affcerwrards for tbe 
tlxeoi'y of spectra in relation to atoxxxic structure- He 
bas also oontx'ibxx-fced in a notable degree to tbe precise 
measxxx'€xment and series classif legation of spe^trvmi 
lines in general j he bas long been one of tbe foxTfsxnost 
■worlcex's on tbe 22eeman effect, and tbe xresxxlts -wbiolx 
be bas obtained, inclxxding tbe discovery of tbevwell- 
Icno-wxx Taseben-JBade effect. Have been invaluable for 
tlix^oretical discxxssions. Itie bas sbow-n exetraordinary 
slcili ixx tbe design and rxxanipulation of apparatus, 
and bis w'orlc is characterised by an obvious strix?-iug 
for tike greatest attainable precision. 

vV JR-owvx- 3yixc:x>A.T-, A-w>vmxxQT> rro Pxxor'- Amrxctrxx 
fS-r A-2 >tx.4Je:v E3ji>xxjiMrcx’x*<.>3M - 

Trof- XSddington’s coixtribn tions to Icnowlo* Igo 
-within tbe past ten years liave l>eor» xxxaixxly in cot»- 
nexcion -w-itb tbe intex'xxal ooxxsf itxxtioix of stars axxd -wit.l* 
the generalised theory of relativity. Ho bas formu- 
lated a coTxxplote theory of tbe internal strxxotxare of ti 
star, assumed to be a xxon-rotating w-lxirl of atonxs aix<l 
electx'ons, -with radiation gradually forcing its w-ay t«» 
tbe surface ; further, be pointed out that tbe masst'‘^- 
of stars, -w-lxicb are fouxxd by observation not to vav.v 
gxcatJy, I'anged about tbe poixxt ’where radiation i>x'e.-v- 
sure balances gravitation. X^ater, Ixe obtained s 
tbooretical relation betw^een tbe mass and absolute 
Ixxminosit/y of giant stars. Tx-of. ISdding-tron bas alwo 
-worlced out a matbenxatioal theory of C^;jej>lieiti 
variables on tbe assumption that they ax'e oscillalixi^ 
radially. In connexion writb tbe theory of relafivit> , 
be conducted in 1313 one of tbe t-wo eclipse expedite ioixf« 
-which verified tbe deflection of light rays fronx stars 
near tbe sxxn. 3dLe also developed tbe theory, to a 
cex'taxn ex-t>ecnt on tbe pbilosopbicxal side, but coix - 
siderably on -the axxalytical side, esjxeoially -w-itb rc’»gsrd 
to tbe electromagnetic and gravitational fields. 

A Hovajl. IMLxczxax:., A-WAjaxxKxx rro lOxt. H.ojBJSjaT 

ISxfcooAo:. 

X>urixxg tbe oouirse of thirty -three yeaxa* search in 
Australia and South Africa, X>r- Uirooxxx bas^ made « 
very large nxxxnber of impox-tant disco veiries in. verte- 
brate p»alasontoiogy , exnbxy-ology, and xnorjxlxolog.v 
that shed ne-w li^^t upon fixe problems of tbe origin 
of xnaxnmals, lizards, crocodiles, and birds* lEIis I'c- 
searobes represent tlxe xnost stgjxi.fi.oant oontributiorx 
xxxade by any one investigator to tbe detemxination 
of tbe relationships of tbe xnain gronps of vertebrate 
animals and to tbe definition and solntion of tbe pro lx - 
lems involved in -tbe evolution of tbe bigber groups- 

Tnaes I>a.w 2^jeQx>A.x*, A,xwAxtm3U> ’ •co^ 
irj6txsx>39Bmr03K: 

JProf. X>onnan is, lilce bis master “Vtan ’t a -marx 

of ideas. iSarly in bis sbientifie Jbe. wro^ en 
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«yr tf»0A]p eorriL'tj&lctloziJS on. 'tht^ tlD^ooiy of 

«bo< 3 . oolloi€i«K.l soixxt^iodL^. Hfis 'fclx«or-y of 
xr>o:to1>xr«boo o<|^j[t].i1>xiujco ^tod. 3;n.oiro1b>x*ci.rxo 2>o-t>€»ofi«kl !» slxx 
cto>i.ioV'«Hnatoxi,f of 1 >l:xc» rcbzxlc:^ etodi IziBkS I300X1 tvlz-o > 

in,^-I>oiJtxt> of Kzuzzzozrouts »t>ut.di€»» rzot> ooly^ io flzo c 5 Lon::t.Ck.ijrz 
of i^zjuro laixtv rooro o»]p<»oiebll3r in. l>io<sl:xoxni«t;ry » 

■wl^oiN© flio c»on<i.it>ioxz£» foz* cii8^1ci.5ring^ tilno ]:>l^onoznoxzjBi» 
1 x0 :p>z"oriiofoci «,x>o offon onoonnt>or*oci * aro# 9 O£tz‘o>xo 0 

on «xirf«oo tvonmon cxnci Al>sox*i>t>x on o.t> 

intiorf»oo« Irxttvo lod to rosxAltve of tixo j^i*ockt>o»t int.oro«t, 
£i.ncl ]x.i£4 vor*ijEio«ttiion loy mocxns of nonylics cbcid of th.o 
Oi'txlxa'* e^txsoJTption formxxla ii^ £t mosstv l>x*illia.nt ox j:>e»i*i - 
nxont;ci<l oonoojxtion. -A. Ixy-jc-xroclxiot of liis si,oti'V'itio» 
dniTint^ tlxo "Wo-t* i« &. tlxoory of t>fio action of f 3 ^GL&.- 
»ci*xxl>l>cr», l3a»cd on tf»o vt^locity of al>«orj>tic>xx of 
l>y lic^xzicit^. 

n^'nis I>AnAV'xx?ir IVCtcoax., ^"WA.Tti>xcn »ro X>3Et. J-.xco3sr.A.R.r> 

Oo oxc A 'sr 3 sr ic . 

-A. tirxxo natxxralist, X>x*- C^oclcayno Ir&aK "wraitcti nation tly 
iif>on faotis Ixcfojrc draw-in^ conclxxaion«. fi^ox- moire 
tnan tliirty years J-ie ixas made it Ixis taslc to deejxen 
axid "widen oxir Icno-wlexl^e of !N"e"w Zealn.nd Irxotany in 
t-He t>T*oadost sense. He is one of tine foremost living? 
stixdents of frxlant- association ; t>ie taxonomic stxxdies 
rendered n<^»cessax*y t>y ^is ecolo^^ical x*esxxlts Jrxave led 
to tlxose remarlcal^le disco vex'ies of nat\xx*al Ixytxrids 
in 'N‘ew_Zealan<l tlxat lixxve "woxx for Ixim a "wox‘ld-'W'ide 
re^axtatioxx and Ixxxve xrxacie oxx xnodexrx tlxoog^lxt an 
irxxv^ressioxx alcin to tixat ^xrodtxced l>y tlxe i-es^xlts of 
i>ax'"vv'ixx*s studies of jilant-s nxxdex- <ionxestioatioxx. 1I>X‘. 
1 ^€x<5lcayne*s researclios Ixave ixad, on sylvioxxltnx*al and 
ajjjjricnltnral f xrocedxxre* a yxracticsal Ixearitx^ -wlxielx lias 
Ixt^x'xx f>y-. axxd Has inflnenced tHe jxoliey of* 

^'Je'w Zealand statesmexx. 


^X^m: ji.^w.AJEtn3sx> ^Jgc» 

WxT-x^XAis*i; IIiEXsrxt’xr "l^^dxrisro. 

I>**- "W - JBT. "Tirotxxxe: Ixas talcen a -v-oxy ;^>ax*t 

in tlxe develo^xnent of tlxe xnodexrxx tlxeox*y of functions 
of real "srarianles* and irx its a|;>j^>li cation to tlxe tlieory 
of JB^om-ier^s and otlxex’ series* H.is earliex* -worlc dealt 
olxiefly witlx tlxe tlieoxy of sets of jxoixxts* axxd contains 
ixnx>ortant develoj>»^nents on tlxe lines laid down Ixy 
<jr- Oantox* and Bfarnaolc. ffe soon i>i-eceeded to ajxpt'ly 
tlxis tlxeoxy ixi tlxe integ^ral oalcxxltxs, and Ixo olxtained a 
g^enoral definitioxx of tlxe intejp^ral -wlxiclx is essentially 
ec^oi^v-alent to, altlxoni^lx some-wliat less sim^xle ixx form, 
tlxat i^iven atxoxxt tlxe saxxxe time l>y XT. J[.jel>es^ne* 
w^lxiclx latter Ixas Ixeoome a coi’ner stoxxe of xxxodem 
analysis. ]^vxcli of X>r. 'VTonn'g’s w-orlc Ixas jxroved to 
t>e a startini^ jxoixxt fox* fnrtlxor investij^ations l>y 
otlxex* rnatlxexxxaticians. XTy nxeans of Ixis conoejxtion 
of restricted XToxxrier’s series ixe "was enalxled to dxxvise 
a metlxod l>y wlxiclx c’*onditioxxjs of oorxver^jcenoe, sxxrxx-* 
xnalxility, etc., Icxxo-wxx lo Ixold good for X*'oxxr*iex*’s sexries, 
coxxld Ixe carried ovex* to sex*ies of l**egexxdx'e’s and 
Hessel's functions. 

'X'mc ITxxonxcs ATiaixax^, yacso ilVT- I-rX: 

X>XTO i>xE Haoox-xis.'^r;'*' 

IMaxxrice Xi'x-an^ois O^sar, I>nc de Hroglie, is distin-^ 
gxxislxod esj.xecially' foi* Inis jxioneor researclxes on JXl-ray 
sjpectra and secondary /^-rays. XTe was one of tlxe 
fixTst to obtain tlxe coxxx-^xlete exxxissioxx s^iectmxn of 
I?C-rays axx.d to study IXl-ray absorfxtion sj>€>c tx*a, wlxile 
Ills -wox*!*: oxx tlxe xxxagnetic sjnectrum. of tHe ^-x*ays, 
arising from tlxe ;p>assag:e of .5C-rays tHrougli xnati^r* 
Has jxroved of great imjpoirtance. XTe fouxxded in 
X*aris a jpri'vatcs laboratory directed by Ixinxself* wHioH 
is devoted to s'eseai'cHes on XL -rays and allied sxxbjeots. 


Otxexnistiry. 


X^JFX'sr»xOwA,x> C'H.xsBtrisrrxt'^ l^xox-ocx'V'. 

^■'^XlXtl first I..iv'ersid|ace lecture -was delivered before 
tHo Olxexxxical JHocioty oix IMov. 2t> Hy I^rof. W', 0-- 
1 >orinaxx, w'Ho diso;us«*5<l tlxe afxp»licatloxxs of jplxysloal 
xiliexxxistry ixx tlxe serv^ioe of biology. Xn connexcxoxx wntlx 
sxxxiilar leotxxres to be ixro voided by tHe X'T rxi vexrsity 
€>f Sydney* tHe Xtoyal SirJociety of ISfew' 3oxxtH XV'ales* 
a.xx<l tHe Awxxstralasiaxx Akssooiatdon for tHe Advance- 
xxiexxt of idoience, tlxis series of annxxal leotxxres Has been 
«^tablisHed by tlxe OHexnioal fBociety in accordance 
witH tsHe trerms of a be<^uest by tHe late X^of. 
biversidge, of tHe TT'xxivex*sity of Sydney* a becpjxest 
wHioH was nxade xvitlx tHo object of stixnulating tHoxxgbt 
and encouraging tHe acej^vxisition of nexv Icnovrledgo. 
l^iversidge lectures delivered before tHe OHenxical 
fc*iooiety -will be oonoerxxed wit.lx jxixysical and inorganic 
cHenxistry, wHilst axxotHer series of lectures* jxerjxetxx- 
atixxg tlxe memory of tHe late Sir -Alexcander X^exller, 
will deal slxnilarly ’witH organic olxexnistry. 

I*rof- X>onxxaxx l^xrst re^OTred briefly to tlxe pxart 
l>layed by organic and inoirgaxxic cHemistxy in tHe 
aclvanoenxent of biology, jRHysioal cHemistry* as 
tjx-cated by 'Raoult* van ’t XXofl, Ostw-edd* AxrrHexxius, 
xxxxd Nemst, first began to erceirfc a ooxverful influence 
on biology* altHougH no nexriod in tHe develojpment of 
l^^*y»ioal oHezjoiatry oleajdy marl^ced tHe begxxxnlng of 
tHe ajpp^lioation of tHat science to bioloc^oal jproblems. 
X lie osrnotio tHeory of. senxi-.]perzneal>le membranes* 
leased on tHe w^orlc of JPfeftewr and. van *t . iHCofl * -was of 
<^»:x:co^tional importanoe in its esrplanation of tHe tHen 
tixysterions vital aotion., of tHe living cell, TPHe 
triumjiH and development of tHe ionic tHeory Has 
x'cx^lutiOiouLsed a large paa?t of tHeory of solutions* 

«nd Has been of oorres:;|wndingl^ fundamental im*- 

.yojt.., x«af3'.' 


portaxxoe ixx tHe study of essexxtial oonstituen^^^ of tHe 
livixxg organisxxx ; tHe Hydrogen ion activity deter - 
xrxines tlxe xnoleoxxlar state and colloidal oonditicMcx of 
tHe ampHoteric proteins in aej^ueoxxs solution, and tHe 
optinxuixx activity of ense;ymes. Tt is not surprising* . 
tHexrefox'e, tHat tHe delicate dyxxaxxxic eouilibrium of 
living protoplasxxx reciuir*es a close xeguta4gioxx of tHe 
Hydrogen ion ooncexxtration. determlnabfevb^ Hnown 
or tHeoretically calculable ionic eq|uillbrx.a. 

IPi'of. X>onrxaxx also referrexl durixxg His discourse^ 
to tHe gxreat biological impox*tanoe of tHe tHermo- . 
dynaxrxical studies of Willard Clibbs* to w*Hom we owe? 
very important consideratioxxs relating to surfaces of 
separation botweerx different xnedia, THere ercist at 
suoH sxxrfaoes powerful uncoxxxpensated flelds -nf 
atomic and molecular forces, ss a resxrlt of wHicH 
molecules and ions are Held or adsorbed in spite of 
general tHermal agitation tending to dis 3 f>er 8 e tHC"' — 
3oxrxe of tHe forces xnay be of consi de rable extent* 
per Haps considerable symxacxetry*-*%rH£lst otHears 
IxigHly localised j tHe latter are of great Ixnportsnce 
since tHey oaxtse tlxe orientation and regular arztMHag 
of molecules axxd loxxs at surfaces arxd sxxrface fl Uiiiils - ' 
** -A living cell*"** said X^rof, XXonnan* ** is not merely a 
little bag oontalxxixxg salts, proteins, sugars* f ats* :«||||bd 
enacymes in w-HicH cHemical reactions occur as iW a 
beaker or flask. XTlxere is organisation, and drgfanisa* 
tion in space nxeans arrangement. Xn tHis orientia*- 
tion and arraying of molecules and. ions at suxrfaces 
we xnay perceive, perHaps* tHe flnst faint glinxnlexdllng 
of tHe organised arrangement of Hfe*S mecHanisrn*^ 
B'inally* X*rof . X>oxxxxan refex-x*ed to tHr'ee oonsidera* 
tions of znajor si^rxifleanoe wHicH mxxst be taHoH into 
account. 3P”£xrst, tHat tHist, law*s of tHernipdyzxaKnios* ^ 
being statistical in tHdr nat^^re* -do . notT neoessaHlty 
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a>X>|3l>r \a.niv<55r»aKlly i|;x am«i.ll i»y»ibexrk«s, ^xjartlxoir^ 

»^ocie»jm. <;^iJL£knt>iLajn!r^ ameo3r^£i*nios i>o j>roAri<3lo 

fojE- ir*.o>qpjr€=»ssil3dlit>y «>£ 

W'>»ole» ir*. t-^axrixio of iibo 3 p«tsrfcia. *>!»«,<; t^l^o dlotoir- 

rruxxl^ixo. -wliiolT. ifii cuasooiekfocl 'wit^lx 3>Tovp^ora.iaL»x 
»oj>Hy is jmo'W feoio.^ x'^oo'torfl io fa*vox»jr of s. less 
xoetijoiris.lis't'io Koiorxco, iri. a. rocori.ti laook, 3?*irof. 
3K<lclio45^:.oxx lxa«« slxoVt^WL t>lx£t.t> a p^a-arfiicsl© xatxay Ixa-vo 
oosii>ioo or valooiiry, 'l>utr oo-fc l>ot>lx -; li> follow's, t^lxoro- 
foro, 't.lxjiai^t:. '^^r' 0 <lio'fcioin of -fcl-io fo.t>oro is «t stat^^istiioa,! 
X>i‘ol>lo 2 rri. IVtodonx soiorxoo 'f>oxi.cls -to aolcn.ow’^loclf^o t»lxo 
oloTTcxeot; of volit>ioo- 


Gm::BiiMLX<yAJL, E32sr<3iX3srE:Ea.XT!aro. 

01xooxio«Ll©«xgiiaoojriaa.gf odxjLOCffcioix cknci i'osofin'olx in. Oroat> 
a TOSi;fct>ojr 'wliiolm is of O3cooi>t>ional ixrx]poi:*t>a.noo 
in t:,lxo j-xos-fc-AA^ar clovoloifxmon'fc of Tiritislx indnstii-y, 
foxamod -fclxo sn'fc>joct> of ±. 1 x 0 inan^^xxx*a,l Ic^otxxro dolivoi^od 
by JRrof. AV- 3B. O-ibbs a.-fc XJxxivc5X'sit.y Oolle>^?o» IL^onclon, 
on X>oo- 3. *Xb.o CL^o bas p^assod •w'hon ooal, for oxc- 
etmpxlo, wrets roer^a-rdod sixnjply as a. oonvoniont oombxxsf>iblo 
or as a ra-w zxiaf-orial froxn -wbicb ^as» oolco, -tar^ and 
smolco oan bo obt>ainod ; fibo oboxnist t*o-day is alf-orinfa? 
t>bo wrbolo baJSiis of ooal valnafioxx. H-ikowriso, as JProf. 
Oibbs jxoinrfceKdl om>, -febo at-mos^-xboro bas booomo a 
soojroo of anxmonia and nitario ^U3id, as -woll as of 
o»:yKon ; wood is boixx^ ■fcransfornxod in.t>o a varfofy of 
p>rodnot»s in wrbicib w'O oan no loni^or r'OOOjgTx^iso f.lxo 

oriKinal xnaforial p>ai>or, arf-ificial si 11c, p>lasfios, 

laoqnors, sxji^ar, and aloobol ; wasto jxrodxxcfcs sxiob as 
oasoin bavo jxro'V'idod fibo fonndafion of noxv indnst>irie>s- 
■Wboroas -febo p>ionoorin|^ -worlc conxxootod w'itb flxo 

ost>ablisbjmon't> of now^ oboznioal in<lnst>rios now' rosor- 

voiJTS of natiional oowrox* and ^xrosj^xority and t>bo bof>tetr 

oc^xaipuEnont. of 03clst>in^ indns-fca-ios in -fcbo fao<e of “world - 
oomLpxo’tit/i.on bas it«s origin in t-bo laboratory, it> most 
bo roaliaod tbat tbo pxrobloms and dififionitios t>bat ariso 
in a worlds, and may -fclxroaton not only ooononrxio 
sxaoooss, -bxxti also tbo vory pxraotioability of a manxx- 
faotnringr pxroooss, aro ontiroly diiSforont from tboso 
onoonntorod in a laboratory, Tbo sxaooossfnl trans- 
formation from tbo oxcpxorinxontal to tbo oomnxoroial 
soalo r€»qxtix“os not only a sonnd ondox-standin^ of tbo 
soiontiflo j[>rinoii>los wbiob aro boinj? onxpxloyod in a 
obonxioal ros^tion, bxxt also it doxnands znox*o tban 
oasual ao<|fnaintanoo w'itb tbo tboory and. pxraotxoo of 
<sivil> xnoobaxxioal, and olootrioal onminoorin^, writb tbo 
oontxol of laboxxr, writb tbo fxxxanoiaX x*otnx*zxs, and writb 
nxaarlcot oonditiozxs and roqxxiz*oxnonts. £lxxob xnattoxw 
jpxrc^orly bolon^? to tbo nowrly dowolojxixx^ soionoo of 

oboKi^oal oni^noorinjer a distinot and sopxarato branob 

of scionoo “witb its own pxrobloxns, its o-wn xnotbods, 
and its own opxpxoxrtxxxxitios, 

lE^of* O-ibbs atatod tbo oaso for tbo spxooiallsod 
tralnizx^gi: of oboxnioal on^noors woxry sinxjply as follows s 
*%‘ 4 j?lLn indxxstrial oboxnioal pxroooss is at boart a oboxxxioal 
roaotxon, bxxt tbo roauotion is biddon aw^ay in an ol abo - 
rato axrran^oxnont - of jplant and znaobixxory, *X^o 
oxx^xxoor oan j^onorally fatboxn tbo xnoa nam g of tbo 
xx^j^wsbinory, bxxt tbo roaotion bafflLos bixn, *I7bo oboxxxist 
oan xxndoxstaurxd tbo roaotion if only bo oan find oxxt 
wrboro it is jBpoixx^ on. I^oitbor xxxxdoxrstands tbo coxn- 
p>xoooss» nor oan tbfsy to;^otbor ^raam it ooxn- 
X>lotoly . ' lE^or fboro . is znnob in an indnstxrial oboxxiioal 
piroooss "wbiob oxiU^ oooxxrs wrbon tbo wrorfe of tbo 
ob«»nist and tbo wrorte. of tbo oxx^noor auro broxx^bt 
togfotbor- Xt Ixas boooxno nooossaxy, tbox*ofox*o, to 

ta-ain xnon xxrb o sball bo ablo to soo tbo nxroooss as a 
wdxolo. * . , 'X’bis is tbo fxxnotion of tbo oboxnioal 

. ixibbs di<^' not, bowoxror, dispxarag^o tbo work; 
of tboso wbo, booaxxsa of innxxsnal op»x>ortxxnitioa, or 
xrosxi^ Of Xon^ apxiatroxxtioosbipx, bawo dowolojpod 

.3sro- aci^, ^osL, 


writboixt sx>ooialisod ixxstxnotion into oxcooodixxjgfly ablo 
oxxg^inoors : bnt bo doolaxod tbat tbo s^npOly o4f ablo 
xnon fxnxn tbis soxxroo is, from tbo ^point of yiOw of 
:prosoxxt noods, too slow and xxnoortaixx. XXo dsisHoxribod 
xn soxno dotail tbo ty|f>o of wrork: w-biob, in xnodoxrn 
oboxnioal indxxstry, aroqixxiros tbo oo-ordixxatod Icnow- 
lod^o and oxcp>orionoo wbiob is boixxgf^ xnado awailablo, 
for o3caxxxp>lo, at XT niwoxsity Oollo^o and tbo Xxnjcxorial 
Oollo^o of Soionoo and Toobnoloi^y, *!I*bo p»x»odxxot 
'wbiob tboy aim at ptxodxxoingr i« < c^notingc from . bis 
pxrodooossor, X>r. 3B3, O- XV'illiaxxxs) ** a soiontido xnan 
“wboso dxxty it is to p>lan tbo larg^-soalo ooxxxxnoxoial 
ojxoratioxx of oboxnioal pxrooossos, and to dosii^n and 
ojr>ox*ato tbo jplaxxt roq|xxirod for tbo oax-ryin^ oxxt of tbo 
oboxnioal roaotioxxs axxd p>bysioal obangr^s involwod.*' 
'l'*bo oboxnioal oni^xxxoor is xxot oonooxmod writb tbo 
origcinal rosoarolx, w^biob is in tbo doxnain of tbo labox'a- 
tory obornist, or writb tbo oonst motion of tbo p>lant. 
•w-biob is tbo bxxsinoss of tbo oxx^inoor. 'T'bo oboxnioal 
oxxg:inoor sboxild Icnowr w^bon to saorifioo c^bomioal 
ofboionoy to ooonoxnio offloioxxoy. Ho wronld of ooxxrso 
baxro op>Jpo**t«xnitios of oxi^inal inwostig^ation iix stxxdy- 
xxx|^ tlxo p>oouliar p>robloxxxs tbat axriso dxxxirx^ f-b^ ojxora- 
tioxx of a p>rocoss. | 

3MCoroo-vor, tlioxo ax'O xxxany i^robloms ooxxooxrrxirxg? tbo 
p>l»ysioal and ol^oznioal bobavioxxr of xxowr strnqut>txxx*al 
xnatorials, and of old xnatorials ^xndor nowr ooncntions, 
tbat awrait solxxtioix. XPKTty rot^xxix'o xsmob xnoi*o ixxforxxxa- 
tion oonoomixrx^, for o>caxxx_f>lo, boat txraxxsfox* tlsroixi^li 
cii-vidinj?- W'alls, tbo i>ow'or absorbed ixx transi.>c>rtixx* 2 : 
oow-dors tbroixgfb linos, tbo p>x-odxxotion of cxystaln 

from f^asos and Ixc^xxids, tbo doooxxlation of fo^s axx<l 
sxnolcos, tbo adsorjxtion of vapMxxxrs, and tbo bobavioxir 
of oolloidal sxxbstanoos ixx lar^o cjxxaxxtitios. It im 
oloarly dosirablo tbat obomioal omi>loyoT*s axxd oboxnical 
jxlant xnanxxfaotxxrox*s sboxxtd oitlxor ixndoxtalco or ojrxdow 
x*osoarob “witb tbo wiowr of tbo aoc|xxisition of f txnda - 
xnoxxtal data, as wroll as tbo olxxoidation of sixooifit* 
jprobloms. 


U niAr«'s»i1:y’ a.nd E.dtJtOAi:ion3.1 Xnt^elli^exice. 

OA.jka:nnxx>€Xs:« IVfr- A.* JET. it. AVollaston bas boon 

ro-olootod followr and tixtor of ZCin^^'s Oollojfo. 

S. Obap>xnan bas boon ap>p>ointod itoxxso ^«dl loottxx’or 
in xnatbomatios for tbo pxx^sont yoar, ll«Cr. H. 

Hosioowitob bas boon ajpjxointod CSayloy “lootxxr«>r 
in matboxnatios. Tbo Arnold Oorstonbor^ Stxxdont - 
sbifx bas boon awraxd.od to O, idC- " Vy addixxggton, Sidnoy 
3xxssoxc OoUogfo. Tbo Xtayxnond JHlortoxx -Smitb 
bas boon awrardod to Oaixxsboroxx^b, XlowrExin^a: 

Oolle^o, for bis woric on iS(o-oallod X^xxoidJNTofxbrosiis ; 
^prasrwns evoosssif, 353, <3r, Hobxxos, Obrist^s Oollogfo, w^liit>«e 
sxxbjoot wras ** Aifotabolisxn^ of iiTox^oxxs Tjusaixxo.** 

'Ano Ooxxxrt of tbo Ooldsxxxitbs* Ooxnp»any bas xposolx-c^ci 
tbat ** in wiowr of tbo oloso assooiation botwroon t.lio 
ooxxxjxany and tbo xnotallxxx*^oal donartrnont at 
bridso, axxd in wiowr of tbo distinKttxsliod wrork: csax'i*io<l 
oxxt by 3»fr. O, T^ Hoyoook:, IP’.it,®-, dnrixxg^ bis tomxn* 
of tbo x^adorsbijp <froxn wrbiob bo bas Jnst rotirod),” it- 
w-ill traxxsfor xxltixxxatoly a oajpital sxxxn of 3. 0,000 t<> 
inoxroaso tbo ondowrxnont of tbo Ooldsxnitbs* xwadox-sliip 
in xnotallxxri^y. 


A aoxs:ism:r*xo rosoarob foUow^i^diilP^ is bab^jgr of®or«H.i l>y 
.Oirton Oollogpo, OsKrnbridgpo, for rosoarob in xnatbf''- 
xxxatioal, pxbysxoaA, and natvtral ac4.en«»as, 
oxxainoorixxg^, xxxodioxxxe, and a«rrionltnas. . folU»'y- 

«b:^ will bo of tbo anmxal .Vcnno and tonabP* 

for tbroo yoara.' IPartioblars a»a abtabo^sb^ fx*oxn tJio 
Soorotary of. tJxa wbi^Mtb'af>;|p^4^ti<>ns sboxii<i 

bo sent on br befoul Z 
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■C«teM^ri«,r odf -dvtiait&imist aai<l S^est^i^jals. 

AjOX»«^*SP 1> A r 

•3CN»^o o'l>»«»rv^«»ci. in. jSAliBfcoo<3.o!icxi«i. ^xxrixxs tjlae- arnooELtaaL 

of 3SFO‘V'^«3rfcffc>€»3r aaoiaty l>e la.O’feedL foir 'l>«»a.z‘irk 4 S on. 

oooX«>e»icuBl>ioa.l oaJLondai.i:' eknd. xx^jP^Xckir l^ollof . 

JMo’V’<»xnl><»jr x 8 . 

*3I*>io fewst»ti of €^i>- t>]xo IVtairt-yTr, wlafolx lx«bs Xaoon 

frjra 3 ci.«(lA>t>odl in ]pof>nia>x‘ aooooIx in-fco Sti. JE*lfiuxxo Troo 

< A* IlXfl'T'et^oaf >, TJxi» Is an im2>c»z*t>ant> dafe in 

'vc^oatvlx&x* lojro* osjaaoiaull^r on t>lao ooast:^, for not only 
if» tiliLiis Ixoly day eaid to xw^itirnoss all IsLixxd^ of ‘vtroatlxojr, 
liaxt al»o t^o awroatlxor at snndo-wn virill la£»t tlxxron^lTL all 
tlao forty days of Ad von t. 

Novetxnfa^er «x- 

rrsCB: -F'xcAStE oar rxmxs Vxm<3ixa>T, Tlio montlra. of ISTovom- 

Tt>or is Icno-wn as tlxo “ So-wor *’ <2:i»'o/»*as) and tlxo "Vix'^in 
is Icnowxi as tlxo “ X*atx*oxxoss of tlxo Seod-TTimo ** 
{S:^<r^i»pC'rc<r*roLy^ a voxry ixxtorostixvj^ attriloution vsrlrxioli 
ilirootly idontifi.os tlxo IVLadoTmia as a foxrtility ^oddoss. 

Decomlxor xsfr. 

Hx?. IFancsnsrA-asr. Ooxxfossoar axxd iOislxo^ of Olonard in 

Tt'olaixd in tlxo siactlx oontnry. Tixo day on 'wlxiolx 
Ixo is voxxoratody no'w fiaco<l as X>oc. 1 -was in tlxo 

JEfigrlxlaxxds of Sootland foxnxoafly oololxaratod on tlxo 
sliortost day of tlxo yoar. 'X'lxo ovo, fc>oinj^ tlxo loxxf^ost 
xxi^ljt, viras sfL>oxxt ixx fostivitios- Xt xvas a favoui-ito 
otfoasion fox* x_>layixx 4 af tx*iolcs on olxildron. Tlxoy vroro 
t'Ol<i tlxat on tH.is nijxlxt tlxo x'ain is vriTAO and tlio stoxXOs 
ar*c 3 csHooso- Tlxoy woro soxxt oxxt to Avatolx fox* tlxo 
M'ansforxnation ox* to si|,x watox* from a tixl> xxntil it is 

torxxod to wixxo a triolc w'lnielx j^xrosorvoci vagnoly a 

Ixoliof in ixxa^ioal foroos o|aorativo on ono of tlio nxost 
c*r it ioal oooasioxxs of tixo yoar. 

H'lr* OonaBsasrrrxas^, Uisixojp of Qixixnp^or* prolxafoly in tlxo 
fiftlx ooxxtxxjry. 'XI'lxo son of a X^iritislrx xxol^loarnarxy Ixo 
is said to Ixavo rotixod to a forest in tlxe jxarislrx 
of X^loxxxnadiojrxx, ^v«rlxer*o Xxo fxassod several years in 
solitnde. TTlxe assooiation of Ixis oult *witlx Qnixnfxer 
Ixrinjcs it linto relation x^ritlx earlier Ixelief* for not oxxly 
was it tlxe relljgions oentxe of tlxat jpart of X3rittany 
wlxioix- xnaintaixxed its indenondenoe of Olovis and Xxis 
socsciessors, l>nt also as ** tne ^laoe of tlie xneetin^ of 
tljLO rivers,'* • it 'w'as an iznfxortant oentre of ^Breton onlt, 
wliile tlxe Oonnts of Oomoxxailles, one of *wlxoxn is said 
t o liave jBfiven Xxis^ jpalaoe at C^nimixer to tlxe Bislxop>, 
wcsre tlxexnselvos in legpend eo xxneoted xvitlx tlxe oxxXt 
of a sea and river i^roddLess. *X*lxe onlt of a Oorentin or 
C'lxxry also a]>nears xn X>ervon and Oox'nwaXl as a ixerxnit 
at tlxe foot ox a Ixill IMEcsnelxent. 

X>ecenxtxer x^. 

Sx*, T^xmXA^s X>A.iir. A. day "wlxiolx -was at one time 

<lsvoted Ixy tlxe foxvlers and falooners of Xtntlandcilxire 
to tlxe veneration of tlxis saint, xvlxozn tlxey regarded as 
tiieir fxatronesa*. Bt. and Ixer oonsixx St. Bal^lxa 

were xn ^cMwrXy life nassionately devoted to tlxe ipxxxrsnit 
of Ixnntixw* Icnxt arberwards l>eoanxe saints. Bylxill in 
Itxxtlandslxire araa tlxe oecxtre of tlxe otxlt, and C^Bkxnden 
i-tays tlxat tlxis acKf>ese 8 tit£on prevailed axnoni^ tlxe jpeojxle 
to axa^elx an eactent aa to medce tlxem for^etfxxl of tlxe 
trne ^od in tlxetJr devotion to tlxis oarrKan aoddess, a 
icxnd of X>i«ma. 

rcaxxanaa o# 3t- xvetre translated to X*etcar- 
»>orongla 'Oe^^xedatfitfcl:, , and tblxe tme o^araoter of Ixer 
«lirxne and saax^Ad arelX were f^oiwotten, tlxe latter in 
Looal lejgend l>eooxninfip assooxated writlx a qxxeexx vrlxo 
I mod to elixnlx tlxe Ixiu and toat lxe in tlbe sfxrizx^ daily.. 

ftaan St. TZT£t>l>a'*a was eorrupted into 

ptilxlxa s BCiU 'WeU. Anniversary n xoeat ings were onoe 
»ieJd on tlxe Ixrow of tlxe Ixill at lEMd^preen, a nanxe said 


to Ixe derived from tlxe solemnities oxxoe exxaoted tlxere, 
and evidently tlxerefore a traditional jcxlaoe of some 
early religions eerexnon ial. ’I’lxe memory of St- Balxlxa 
is fxreserved in tlxe oormi>ted form of ^ta^i^lesford 
(3t. JE2al>l>a*s S'ord) Bzidse alxove ftylxill, wlxere -was 
sitixated a "well once sacreciTto Ixer Ixnt afterwards k.xxovm 
to slxenlx^rds as fi^t- J" aoolx’s Well- *X*lio associatioxx of 
a ;^oddess of tlxe ford, -i.e. of tlxe river, writlx Ixxxntixxiii^, is 
■woxtliy of xxote. 


Tnic Oaoxv™ o»* xisr Ixtxxia. ^Beliefs axxd 

xritxxal i-xractioeM oonrxecfced -witlx a^rioxxltxxre amoxxi^ tlxe 
xxeasarxt p>o^>nlatiorx of Xxxdia rxot oxxly serve to tH-row" 
lif^lxt xx|.>on tlxe devoloixmexxt of a xxvxrtxToor of ^exxeral 
relii^ioxxs ideas, Ixxxt also illtxstrate or elucidate soxxxe of 
tlxe more ^primitive survivals amoxX|;^ tlxe XCuropeaxx 
j'xeasaxxtry . 

Itx tlxe'" lilax*rxatal£:, tlxe jVlou^ln is *wox*slxij:>j.>ed Ixefore 
it is talcerx to tlxe fields, axxd tlxxs dx'ill is -worslxipx^ed 
at tlxe time of sowixxf^. I**Iot only is tlxe corxx Itself 
*worslxip^etl at lxax*vest tixxrxe, and coconuts lorolcexx 
over tlxe lieaj^x of tlxe ^raixx, l>ut also tlxe Ixaslcets ixx 
wlxiclx tlxe eax*s are ^atlxered. *X71xe l>ul lodes and 
di*ivers Ixrixxgixx^j in tlxe Ixarvest in tlxe Xl>eccan are 
w^orslxijpjxod l>y li;e:lxted lamjxs Ixeixx^ -waved Ixefore tlxexxx. 

A furtlxer sta^e tow-ards tlxe develo{>ment of tlxe idea 
of a deity is seen ixx tlxe worslxi^x of a consecrated stone 
Ixesnxeared -witlx red y^owder, -wlxiclx. may l>e talcon to 
represent tlxe Ixlood of a victim, l>y tlxe side of a field. 

Similarly, in tlxe rTlxaxxa X>istrict (Bomlxay), in 
clxoosin^ tlxe deities of a xxerwly foxxnded village, one 
of tlxexn, Olioda, is rejxresexxted l>y a lon g n iece of -wood 
or stone Ixesmeared -witlx red ;powder. Tlxis deity may 
l>e estalxlislxed -witlxout tlxe axd of a Bralxnxan, and is, 
tlxerefore, still at a very primitive stage of rdigioxxs 
tlxouglxt. In some parts tlxe people l>elieve tnat a-,v 
deity resides ixx every farm or collection of fxelds, and 
tlxat goocl or Ixad Ixairvests result in ixis pleasxxre or 
displeasure. Tlxe genesis of tlxe aotxinxal god can l>e 
seen in tlxe figure of a tiger xrx^^e of canes, -wlxiclx is 
posted in a conspicuous place in tlxe fields of -sugar 
oaxxe. One of tlxe party personates tlxe tiger an cx 
dxriven off vritlx pieces of cane. A.t Ufalad fTHana^^'C' 
J3xstrict> tlxe tiger god 'W'aglxolxa is w’c»rslxipp€»d <»x tlxe 

* Tiger 'iStvelftlx'' tlxe t-welftlx day of tlxe arnontlx Aslxvin 

(Septoxnlxer— Octolxer ) for tlxe pxrotection of cattle. 

Out of tlxese Ixeliefs Ixave gro-wn tlxe cults nf^ tlxe 
godlings (!Blxxxta-X>evatas> -wlxo^are tlb^e tleld gu ardians - 
Tn sonxe cases tlxe field guardians are also tlxe JBlralx- 
xnaxxio godlings, Ikiillaruti arxd Slxxva, -to -wfxonx .fi.teld- 
coconuts and :3.o-w^ers are offered- 'X*o tlxe otlxers tlxe 
peasants offer coconuts and sonxetinxes goats or alxe^^D. 
*X*lxe propitiation of tlxese spixrxts tends to centre 
around certain critical points of tlxe agricxxltur^ year, 
plouglxixxg, so-wirxg, transplanting in tlxe case of tlxe 
rice crop, e.-y>d Ixarvest, -wlxiclx fall 

moxxtixs and on certain days, tlxixs ^ — 

Tlxus in tlxe Katnagiri district on tlxe no-xnoon dUay of 
Jyeslxtlx (May— June"), tlxe people assemlxle in tlxe tenxple 
of tlxe village deity and perform a xd.te in order tlxat 
tlxey slxall ixave a good crop, tlxat tlxeir village may toe ' 
free from disease, and tlxat tlxeir cattle xnay. ;. too • 
pro-tected 5 and a similar rite is perforxxxed on tlxe iSbinidif 
day of tlxe toxiglxt Ixalf of tlxe rnontlx of Margaalxi^V«e»Xx 
(:]^qrovemtoexr — ^l>eoenxlt>er>, wlxen a goat or slxeep is aacwl- 
:jaoed on tlxe tooxxndary of tlxe village. Tlxe ^gfoddeaa 
Klxema is woralxipped to ototain good erdps and for ttoe 
protection of tlxe cattle, tout on ttoe full-mtooix day of 
afargaslxirslx a S 3 peoial -wortlxip talces , ptoxoe -and ; tdtoe . 
sacred gondlxal dance is perforxned, wlxile in ^SCantoaoli, 
also in tlxe Bomtoay Presidency, tlxe villageirs wcsralxip 
tlxe minor deities of tlxe field witlx offerings on oertain 
days of .eaclx nxontlt from. OKartilt (Ootetoer^X^ovemiL^^ 
up to Mtarolx- 
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Sooiiet:ies SLJC&ci AcAdezxxi^s. 

X-.c>isrjL>03sr - 

Opt:IcAl Soci«»t; 3 r, IN'ov. 8. T- Smkt:tk r < 1 > 

&yrsiti&xxxm of 5 >leLoo *»ofloot;iin.fa: sorf«,c50s. An. ei,lgol>x*a.io 
on.of>ii.oci i» ovolx^oci of -fclxo oo -ox*<iiri.«i.tioe of frl^o 

ix:rt.eti^o of o-iiy i>oio-fc «i.Tici of diroo-fc-ion. of -fclno oaExaioT*45ori.t> 

^>c»rt>iox 3 L of &.ny ^afivoxx ixxoidoxx-fc x*aa.y ctf-fcox* rofloof ioxx a.t> 

latxxy xa TLurxxt>€3T* of iplexrio x*ofl.oct>ixx|^ »xxx*f 0 . 00 s. Sysfcoxxxs of 

x^oaftoot/ors oxs^ olossifiLocl oooox*ciiTXfJC fo ffio xxofixro of f-lxo 
s«lf-ooxxj vi^ot>o xrog^ioxi of filxo Hold. -A. xxxot.lioci of do- 
ssig^oixxis: o systioxTi Ixovixxj^ «txxy ossigr^xod p>rox»^**f-i^s is 
dosox*if>od- So.it>ot»lo orit>ox*io ox*o ^ivoxx -fco dofor-xxxixxo 
wlxoffxor' A^eiflrx o j>risxxxot>x<5 syst>oxxa -fclrxo -wixolo is xxoxx- 
disx>ox*sivo, oxxd 'W'Jtxerfclxox* t>ot>ol ixx-fcox*xxol rofioctiioxx folcos 
;f>looo of oxxy jorivoxx sxxx-fooo ; olso f-lxo ‘fcxoxxxxdox'y ooxx- 
difioxxs of oooti sxxx-fooo oz'o fooxxd. Tlxo oolcxxlofioixs 

ox-o slxxxjplo oxxd froo fx*oxxx oxxy oxxxlxigjcxxitr.y of &x^n. (2) 

JR.olQoo't.Mxj? sysfoxxxs foxr ixxxoji^o xxxvox*sioxx- rflxo olxovo 

xxxoflxod is oxxi>liod fo oxx itxvoxrfixxj^ Ixx*isxxriL- I^oxxx* sxxx*- 
fooos irxvolvo olxlic^xxo x*ofr*oofioxx ixxfo flxo yxx’isxxx x^vlxof- 
ovox* flxo xxxxxxiloox- oxxd ox*dox- of flxo x*o£loof ioxxs. A^iflx 
fivo sxxarfooos oxxo foxrxxx is jxossifcalo xviffi foixx* x'ofioof ioxxs. 
^11 fkossilxlo orx'oxx^oxxxoxifs six x-ofioofioxx s ot- fivo 

sxxx'fooos oxro oorxsido^’od , oxa<l flxo oxxjxlioofioxx of flxo 
xxcxoflrxoci fo x>x?i.sxxxs xvif lx o j^roofor xxxxxxxfoox- of roHoofioxxs 

i« illxxsfx’Of od. 1—. C- IMLortirx orxd "T . C- f^iclxords t TPlxo 

x’^olofioxxs taof-wooxx fxold illixxxxixxot/ioix oxxd flxo ofxf ixxxxxxxx 
-v'isxxol fiold fox- o1:>sox-vof ioxxo-1 ixxsfx’xxxxxoxifs. JKxyxoi*i- 
xxxoixtss Ixosod oxx flxo ojrxjplioo-fcioxx of flno x-osxxlt>s of x-oooxx-t. 
sfxxdios oxx s-joo/^cxZ irx visioxx fo 4fi<^±,i&T-xnrTxc> flxo 

coxxdifioxxs f^ovox-xxixxi^ flxo oixfixxxxxxxx sizo of vxsxxol fiold 
xxorxdoar oox-foixx ooxxdifioixs ox*o dosoriVxod. 'UTlxo xrosxxlfs 
Ixoxro o teoox-ixxg oxx xroooxxf offoxfs f o orxlox:i 50 farroofly flrxo 
fxolds of vioxv of 'fcxixxooxxlox-s, ixxdiootvixx^g' fixof sxxxoll 
% f^olds ox'o l>ot>i>ox* xxxxdox- oox-fcoixj ooxxdif ioxxs. 

X-ixxxxooxx Sociofy, IN"ov. 115- M- Moxxxslxo'wr 'T'lxoxxxos 5 

l?*xxxrflrxcwr olD>soarxrof>xoxxs oxx fl xo ou-f/lolo star 1 x 0 t>xxr-o of 
iWfosoasoio Oycodooxx fxroxxds. Tlrxo fyjxiool xxxoxxxtooxrs of 
f ixo K^nxxs ox-o xwddoly difforoxaf ixx flxoix* 

^^A^idoxrrrxoi. sfx-txofxxx-o fx-oxxx flxo fx-oxxds -w-lxioix Ixovo offoxx 
“;^^Soocrx jxloood. -WTlflx tilxoxxx os flxo soofioxx ^A-xxoxxxoaioxxxit>os, 
TIxo x-ox:^ ^STox-lcslxiaro p>loxxf JVcxf/xox'sff » oxx 

ifs oxxfiolo sfxnxo-fcxxro, slxoxxld lt>o x*€x^ox*dod os flxo t>yi>o 
of o n^efw ^oxxxxs. *rixox-o is xxo jxxst-ifiloofioxx fox- tJfcxo 
Soooxrot/xoxx of t>lxo xxxxxxxoroxxs foxTrxxs of 

fx-oxxx -fclxo X-»xxxx 2 s :i&ods <XT 3 PI>ox Txrios) of -A.xxs-t.x-io ixxfo o 
xxxxxxxl^oc* of ejxooios dist>ixxigfxxislxol>lo loy flxoix- dixxxoxxsioxxs. 
OxXfdolo sfarxxot>xxx-o xxxdioofos f>}xot> -fclxo JPoIcoosboxc fx-oxxds 
fx-oxxx “fclxo Oool ^JIoosxxx-os of Sloixasy oxxd Ooxxixxxozxt/x-y ixx 
JBVoxxoo oxro xicxoxro olosoly olliod to tlxo IJ^osozoio ^oxxus 
JVf oxxd. ooxxxxot l>o olossod os tx-xxo lE^tvorojxlxyllxxxxxs, 

if- Clorlc c ' Oxx soxxxo r-oooxxt oxrixxoids ixx tlxo ool- 

looticncx of tlxo Bx-itislx 1 M:xxsoxxxxx. C- A. »fil»»oxx- Coxxtoll x 

iSSTow oxxd ixxtorostixx^ sjxooios of aS^ootZjpsZZx^w*. fx-oxxx o 
oolxlo XXOOOC- t>lxO OOASt of iifoxtlx Olxils- JToixx- 
sooolss <-two of tlxoxxi xxow> of Ixorxxoolos of tlxo ^sxxxxs 
olxtolxxod ot o dojitlx of fotlxoxxxs 

ox-o do«oiril>od. 'W- M- Tottsarsoll 5 €sa.vct^£*ytM 

^olxiodte* o ‘kxlixxd isox>od xxow to tlxo JElx^itisix foxxxxo, 
fxpoxxx o -woll ixx JECouxxxjpsaxix-o. Tlnoxx^lx xxow to tlio ]3x-itislx 
fotxxxo* it is xrotlxoir -wldoly distxrilxxxtod ixx sdlxtoxTc-orxooxx 
wotoxs ixx JFVoxxOO, Ooxrxxxoxxy, oxxd i»ossit>ly Switzoxrloxxd. 
Xt is o -fcyp^iool oorv-oxxxiooloxxs sjpooios w^ltlxoxxt oyos oxxd 
xn^itlxoxxt oxi-y txrooo of 5 >i«xxxo«xt. It xxxxxst Ixo^o Ixooxx 
isolotod ixx^3&x^cl«^d ot loost sixxoo oox-ly Tox-tioxy tixxxos# 
.y^f- Ixos ox>jpox*4Eaxtly x-oxnoixxod xxzxolxoxxi^od dxxx-ixxjg; tlxot 
:f>oxrio<l of isdlotioxx^ iparolxolxljr os tixo x-osxxlt of tlxo 
■voory xxxxifoxnaa. ooxxditioxxs olatoixxixxf^ ixx xxxxdox-^x-ovurxd 
^wotox-S. 

moyoX Socisty, JSTov, 21. IF. VSf. 

Vlflaiixi^s <>xx tlxo ossoolotioxx of tlx^ dixxx-xxol -V'ox-iotioxx 
of olootFid..^i«dtseaxtio Ji^odiegixt ixx iSxxO wootlxox- oxxd tlxo 


£30x>cx:M3axBS. X1^S3 

distxrilxxxtioxx of tfxvurxdox-stoxrxxxs ovox- fJfcxo i^lolxo. Xt Ixoo 
Ixeoxx sxxj^f^ostod fcay O- n?. 'R. AViliaoxx -tlxot .tlxo ocncxxxeoK^oit 
l>e»txwr<eoxx tlxs xxjxxjv'oxrd oxxxnrsxxts jxarodxxood I>y tlxxxxxdox*- 
stoxrrxxs oxxd tlxo dox^arx-w-ox-d oxxx-x-oxxts olsoxwrl»ox-s is -yxo 
tlxo Heo-v-isido loyox*. ^tox-xxxs ox*o Isost fx*ocivxoxxt fxrdrrx 
21 x. to 41 x. CJ.Id.’X'. <'vv'lxoxx it is oftoxTrxooxx oxrox- tlxo 
X^ooido) oxxd xxxost fx-ocitxexxt Ixotxi^oorx l^rli. oxxd 20 lx. 
C 3 . 2 M.T. < of t€»x*rxooxx Ixoxxx-s fox- -Afx-ioo. oxxd S- A.rxxsari< 30 >- 
Olxsoi-xrotioxxs of jr>otoxxtiol ^trx-odioxxt ixx yxolox* x-o^ioxxs 
oxxd ot soo, “Z-e. ixx jxox-ts of tVxcs -wrox-ld *wltxox-o tlcxoxrs is 
lilxoly to Ixo littlo sy-stoxxiotio voxriotioix ixx tlxo ooxxdxxo- 
tivity of tlxo oxx*. xrxdiooto tlxot tlrxo^ ^z-odioxxt >xos its 
xirxixiixxxxxTxx oxxd xxxoxcxxxxxxxxx volxxss -wxtlxixx tlxoso soxxxo 
Ixoxxx-s- 'I'lio x-osxxlts ox-o ooxxsistoxxt -witlx tlxo ^iVilsoxx 

J'lyjxotlxosis . N. IC. Jolxxxsoxx : A.txxxosx^lxox-ics oscillotioxxs 

slxo-wTtx Joy tlxo xxxiox*ol 3 ox*o#?x-oi 3 lx. Tlio xxxiox-olxor-ogrx-OTxlx 
ixxxroxxtod Ixy Six- i^oj:*iox- Hlxo-w- oxxd tlxo loto IWLx-. "VV. II. 
I>ixxos fx-oqxxoxitly ^ivos o x-o^^xxloxr wovo-lilto rooox-d 
x-ojax-osoxxtixx^ osoillotioxxs of otxrxosx>l>.ox-io p^r-ossxxx-o -wv-itlx 
j> 03 riods x-oxx^ixxjijr froxxx olxoxxt CS xxxixxxitos to oxx Ixoxxx, 
■w'itlx o xxxox*l<.od ixxoacixxxxixxx foxr o jrxot-iod of olxcxxxt toxx 
xxxxrxxxtos. Tlxoso oscillotioxxs ox-ip^iooto ot tlxo iotoxrfoco 
of t-w'O oxx- oxxx-rorxts xxossossiripc diffoi-oixt doixsit?Eos oxxd 
xxxotioxxs- Tlxo xxotxxx*oX j>ox-iod of vox-txool osoillotiorx 
of tlxo otxxxosx>lxox-o is corxxxoctod -w-itlx tlxo lo^so roto of 
toxxxj>oi-a txxx-o, oxxd tlxo xxxost fx*ocjxxoxxt -^ox-iod oi^ oscil- 
lotiorx xocox-dod cox-x-os|f>oxxds vvitlx tlxo xxxost f x-dsi'^^AXt 
lofxso x-oto. 

13 IX X3sr XX xjxxo n - 

^ I^oyol Society. I-'J'ov''. TIxoxxxixsotx i Tlxo 

oxcixx-ossioxx fox* l>oijTidox-y coxxditioxxs oxxd tlxo 
txxxxits of ooxx'olotxoTX. Tlxo stxxdy of oorrolotod vox*i- 
olxlos sxxpcgfosts o ooxxxixloxc ox-x-oy of foctors, oxxxoxxpc 
'wlxiolx it is xo^qnjLxrod to stoto tlxo Ixipflxost dojgfxoo of 
ppoxxox-olity -wo ox-o coxTxjpollod to ossxxxxxo oxxd yot xrotoixi 
tlxo i>ossit>ility of jxx-odxxcixxjar o. pcivoxx sot of corx-olotioxis. 
Tlxis j>xxx*ixoso is sox-vo«l l>y tlxo txoxxixdoxy coxxditioxxs, 
wlxiclx ooxx 1x0 oxc|xx-ossod ixx ^oxxox*ol l>y «• dotox*xxxixxoTx t 
of tlxo ooxrx-olotioxx coofflcioxxts oxxd oxxo 3pox-«xxxotox- As, tlj*’- 
lottoxr tol£:ixx|B: tlxo -v-olxxo — 1 , — 2 , — 3 , otc., xrosixootivoly 

occox-dixx^ os tlxo 1 st, 2 xxd, 3 x*d, otc., Ixoxxxxdory con - 
ditioxx is x-ocjxxix-od. "Wlxoix A? == -f- 1 tlxo dotox-xxxixxorxt 
Igri-v-os o <5oxxclitioxx stotod l>y Jf . . O- IMCo^c-w-oll Oox*xiot.t. 
(^JF^rocf. aS^oc., 1810 ) os ixxdicotirx^ tlxo jpx-osoxxoo of two 

f foxxox-ol footor-s ixx tlxx-oo voxriolxlos oxxd tlxx-oo uoxxorol 
octox'S ixx foxxx* -v-ordolxlos. A.«nc*^€!»«xoxxt Ixot-wooxx tlxest* 
xrosxxlts oxxd tlxo l>oxxxxdox-y coxxdxtioxxs is ostotxlislxod Tt>y xx 
dofUxitioxx of Moxcw-oll O-oxrrxott’s j^oxxox-ol foot ox* ixx t.03m*« 

of -xxltixxxoto oloxirxoxxts. Jolixx HAoclcio : HIotlxoKxxoticfxl 

coxxsoc^'U.oxxoos of oox*toixx tlxoox-ios of. xrxoxxtol olxility. 
Oxx tlxo sxxi>pM>sitioxx tlxot foxxxr xrxxoxxtol olxiliticxs oxro diJ<^ 
to JSr xroxrisbCxlo foctox-s, oxxd tlxot tlxo jxx-o^oxrtioxxs in 
-wlxiclx -trlxoy ctot oxro dotonrxxixxod l>y olxoxxcow tfxo^Xxrolxolalo 
-v-olxxo of tlxo totx-od-diflox-otxoo JP* is oolcxxlotod. jiJ*ollow- 
ixx^ tlxo ^ooxrxotxricol tx-ootxxxoxxt oxxxi>loyod l>y Mjoacx^'oll 
Oorxxott, w^o firxd tlxot if JV is lox*|^o, trj^ is ojxjpxroscirc^tt'l.v 
ixx-xrcx-soiy pax-oj>oartioxxol to so- tlxo t l>y sxxjxjxosjpxp: iV' 

to l>o lox-go -w-o got cTj*. to l>o Sxxxoll. TMxo voxrioxxs olxili 
ox-o xropurosoxxtod l>y di roc tod lixxos ixx JV'-dixxxoxxsionsl 
sjpooo, cuxd loy ooxxsidorixxjg j»ossil>lo lirxos oxxd -fcolcitip: 

oxxy foixr ot xroxxdoxxx, -wo olxtoixx sus o jpxrol>ol>lo rc^uilx, 

JF* T== O =fc o sxxxoll c|xxoxxtity. T. Slocie s IMtont ai 

xxxoosxxx-oixcxoxxt s T*lxo j>x*ol>o3fc>lo oxrxrox* of soxxpto fxoxxxxdjary 
coxxdxtioxxs ixx dio^nosixxs Uxo jpx-osoxxoo of igproxxix srirt 
l^oxxox-ol footoxrs. Ridloy Tlxoxxxixsoxx^ Iby o 3 KOXxiixam |5 

cox-x-olotioxx ooofUoioxxts, Ixos dox^olojped O 3 rii>ox?io f oxr tont- 
xxx 4 E^ w-lxotlxcKT ixx xxcxoorxtoX octi-v-itios * jzoaxoxrol * ox- * igxrc^r* 
foctox-s oxro xxooossoxrily Ixx t^lxo o* tlirss 

'v'ox-iolxXos oxxd JFC «** — 1 tlxo pxrolxolxlo oxrxroxp of ^is'fxxxxctx<»»i 
xrodxxoos to 
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'|?x*w€!L^taL 0 ^ ox 'feiiM vmv^ oMLewi Hom auamapeoodl ' 

|6». M^lUijrtto^ilR; iriautxcl JF-* X*X»i^xxlEi«t:«!r s 
4suX’^v'< 4^ o'^« 2 r twuMrioci IColrv'ixx "V«J,l^y flttr uxuvqaury^, 

<>jUM9;ier(>W'. watrln. t^o toanwioo. %M9ia£t»LOo^ 

•^0Lm xux<9orib»Jcoo. l> 3 r 3Bt.BC. Oooloepioa.1 Swrvoy to ^utxi^Hf^r 

'wwMSi O3pov"ioix»3y Xcoo'wv^ Cxroxrk. 4Eb norleitei o€ isiol^toci 
li^oiriOfM. *jrtbo A.^c»x*A|^o stoocsifio gpr-^-vity oi" t>>io afiun.«C» 
«u:x<3. olflKy'ia ^31x0^ t^Ixo “Vetlfoy 1 'T 2 , cux<3. of t>lxo 

1 xodor lym g irocMm <<:;£«bX* 1 borii.foxoos Xi^irooetojno ^ox*icMEi>» 

^ * 3l. Tlxo x> 3 ro<^^ 34 auoi 49 tl xr«tlloy of elxo XColxrizi., fillod ixx 
labOO» -to sk clojpt^lx of 300 footi 'vei'blA. suBbod aaxci ol 4 Bb;^, oeuo 
o tiiX'ebOONd fxxMCirx Kjli^lcixi.t>illoo3x fio 30rtxxrxi^, ^wlxoro its xv’cust 
»xi,]:>X>o«iod ^so fox^lx o^^^Cbixx:»t> Or xroolcoxoo^is virlxiolx t>lmoro 
arisoei t>o *74 foot? fjrom tsixo oo.rfo.oo* oino 3>jr‘ebnLolhi ooxxtsixxo-- 
’■wrootyw gfcird o t>o t?lxo ooirt>]K of fslxett? xkxooo oo «b <loo];> 
olxoxxotol. 'X'liLO 0 xrAciiojnifo txeb'V^o l>oexx dotsojrmixxodL ot; 03 
Ftfot-.iooo €i.<xd abO xoo^^^etxxjL nnL<i.i3 Ixaua l^ooxx ooxaLat;»ru.ot.oci froxo 

-tcHoao loprodiori.'tss. i-. N. O. Filon = Oxi «l qi'uodxcbtsujro 

fo?rjpaiol«fc fox* f^ri^oxxoxxxotsiriooi iixt?o^]^CLls - JP’oirrrxtxlaB of 
ja-viimoxiotibl Irk t/O^xebtviozx »violx cua 6$ix3ni.'|3»orx’f» JEt^olo cb.jro 
xxof auf3f>iiojBtl:>lo os t'/>xo 5 r fi«t>fibricl t>o oooos 'W'lxojro tslxe 
itiloj^rond i« a. fo.rk.otii on. 'wliioii Iran ira^xicl osoillatsiorro^ 
lilco oixx X?.£cr. -A foirmrrla i« clorivod ax>f >r*of3r*ia'bo fox* 

tl-kk» oorr-fcirriacoxroy ; it; is a ^oooxalioatiiori. of f?irtrj3oorr’« 
Irtnle*. and xodrrcoo tio it; -wfion Jfc ie anoro. 

3E*-A.3ax3 . 

Aeadom^r of Soioncos* Oot>, IS. M. An<io 3 ror z TTlxo 

analy^tioal tiHoory of j'koxttirbat.ionc? an.<l t-lrro tifroorom of 
JPoiM»on-— -BCaorico Flamsr t A i.>xoir>ort;y of ciiffxaotiioxk. 
I>>* a oirorrlax* O|>onjn.^. — Clr. Fabry : Tlxo xSlo of t.lri .0 
at «no«j>fk.oiros irr tilro <»oonltat<lon3 of tilxo stseura Ixy f-lrro 
l>latrot,a. A dieonaaion of tilro i3nrol>al:>lo offoc5ti« of 
*k,trv\os}.>i'kor*os on. tslhio |;>lanotia on tilxo jxbionomona 

olxworv-od durirrf^ tilrro ooonltiatiion. of a stiar. Cir. 

Nicollo, C, BCa'tfriSr and. Ctr. Arrdctrson. ; *X*1 tio nnioitiy* of 

tl»«* 'i*€>oHLTTro*rt> ap>ir*oo]n.»»t ;08 of tsino On tit on ^jroni>. 

Georgjers Oirand s IISrorr-lin.oa.x j^xacrtial cii£tojrerxtial oq| na- 
tions of tiro sooond. ordewr of tiro ollintic tyjro. Florin 

Vasilosco z *X'lro anr-faoos of lovol of tiro |L>otc»ntial of 

aik fi^^ap:< 0 |^ato of jroints. ff. Ootaja'v* z Tiro Toisson 

wtalrility, F. Ftoolrofort z A norw motlrod of foodin^ 

c'>c| ilosiorr motorrs. A s|.>ooial fomr of p^nlvorisor ia 
cloMO-rilrod oafrralrlo of ntiliaixr^ £^as oil as fnol. for* x^irlriclr 

tHo flo3cit> Hi ty of tiro ^otirol caxlrnrottor' is olaimodL. 

J. Fdtior : TTlro oqnatrons of motioxr of a xirotor*-oar*. 

R. Maaerat z FTLorw^ tlrrorr glr a lorrs* rrar*r*o'W' rrootarriacrrlarr 

ox'kiioo, 1>, Fe:initis z TTlro ywroolom of tiro tido of 

l^nrijpxxs. R. Jarry-X>aslosi:^c^ = 3Flo«ioar*clro» on tiro jrosi- 

tmxr of tiro axis of xotatioxr of tiro nlaxrot Vonns. 

l*anl L^fiv-y r Tiro ’yil>r*atixr#af spkaoo s o f IVC. WirTtor. VIZ". 

33ro*riawslti and Ftaolcia-w-ioa ; Tiro stmotniro of tiro 

<*oj>|:»err-tirr allo^^s. Xrr tins *wroxlc am aiStomjrt to xcraolr 
t mo o<inalil>3ria in tiro alloys ^tnrcra mado tsry moans of 
fir'oloxrfsi^od arrnoalinj^, in ono oaso for TOOO Ironrs at 

C"*, Tiro slownoss 'witlr -wlriolr oc^nililrrirrm is 
f’-istalrlislrod. as ostalrlislrod f>y tlris 'Wox-Ik;, ^rrovos tiro 
1 »ro{roxrdojratirr|g; ixn^pMorrtaxroo of araxToalin^ irr tiro stndy 

of tiro strmo tua ro of alloys Iry irrdiroot nretlrods. Joan 

Cabannaa z Tiro do 2 >oiaurisatron of tiro sooondaxy radia- 
t i oirs irr tiro C!03cn;xrlo:M: li^g^lrt rwririolr xosnlts f r:*om tiro 

tiioloonlar* dii^nsion of a monoolrr-omatiG xadiatloxr. 

X* Marroy aurrd A. 33rialrant ; Tiro disoovory of a ooal 
i>asixr in oastom liCcMroooo.-- — 'BSaraal E. Oanaayar r 
< joolo^noatl slicoitolr of IP^jcrenctir oc^natoxial Afrioa* of tiro 

t arnomomft, and noiigt^lronrini^ xse^mons. VIZ. Collate 

R. Farrat» M. Bliilinr«s» and BliUla. «. A. Oos^^att t Tiro 
l>rosanoo of osyatallino of tiro Aifirnillos Fton«os 

Mrassftf in t^o Otl^qf^ 3 ^o dn ^osr, dr Otrovai < XXantos Alnos 

Unrmtoxroa of Sirxt^ 3tatito ®av-oio>. C:ir. Conrtot t Tiro 

<*oxrdo«rsation of oirl oaroixidano "witlX nlroirOlis^''' — ‘BlomriEnol 
^ikd Iftambond r *!|%o oataI>>^io infltKonoo of tiro liydxo- 
«®rr roxra m CntitibntBd <||^rydbpatiotr of a oia-<otHyloirio 

3sro. . a, 


*y-^lyool ' in tl|w^ .nxosotioo of rwtatox--— Conrbas 'z 
Or*rti<Ga3. stndy of tno motlrod of Saolrs afrplaUg^^to tiro 
xnoaonjroinirant'of nrijgrx'ations of sulmtancos. TiaH||tetlror- 
oonoidor^ tlrat tiro oirxrozrs inlroxoxrt in Saolrs's^naotlmd 
xro nd aor it nooXoss fox tiro strrdy of tiro xni^xatioxr of 

snlrstairoos in loa'vos. X.. Bfaunra and J. X>niae : Tiro 

jpositivo^ a?ox*o» and nckig^atiyo antai^onism of trinaxry 
mirctnxos of olootxolytos 'witlr XQgaar d to x>lanto.-< — 
AndLa^ FiOdLalln and A. Balac!3ro*wslcy ; Tiro rrtilisation 
of olrlorojricxin against ooclrinoal insoots Ixamrrfnl to 
oxans^ txoos ox dato x^^Xnrs. Olrloxo|piorin is ofPootivo 
fox tfris x>irxi>oso if r4S€»d in dosos of 1S-20 l>ox onbio 

xrrotxo. R. Gnillin : Tiro into^xal dissoolation of 

silioatos by oaxborrio aoid» by bnmio acids, and ooxr- 
nootod xoactioxxs- WTrato-vox may bo tbo xratuxro of tbo 
bumns-boax‘in£^ soils, and 'W^botbor ooxrtainixri^ limo ox* 
not, oaxboxrio acid axrd tbo Hrrmic acids can canso tbo 
disinto^ration of silicate xoclcs, sodrnm axrd x'otassin.m 
boinK nxst oliminatod, tbon lix^o and ma|^nosia.r and 
finally tiro aluminirrxn, tbo lattox* alono xomaininK frrcod 

to tbo bmrnic acids. Fbilif>]>o Fabro r Tbo inofncacity 

of jrxolon^od oontixmorrs ciJLX"x*Oirts in noxxx’o-xnrrsculax 

stimnlatlon. Ron.^ Xfasard and BSllo« JToanno I-<6’V'y : 

Tbo oax'dio'V'ascrilax action of tbo soxnicaxbazono of 
txoninono and of tbo orcixnos of txo(>irroxro and ipsondo- 

jrollotioxino. A. Paillot : ISxcnoxrixrrontal s^nicxobial 

sillc-rrroirxn disoaso axrd tbo x<Gio of intestinal 

cytotoacic srxbstanoos in tbo ox>idomiolo^y of sills: -rivoxm 

disoasos. Moyebo z Tiro action of baotoxial 

bytre oxrscymes s tiro indrxonco of ^oJHC on x>xotoolysis- 
In acid media, 4, tbo i>x*otool 3 rtic enzyme of J5f. 

jpyocyan^xrs does not act on ^olatino, xiirbllst tbo enzyme 
of J&. jt>xodrjgrrosrr9 acts 'writb dififtcxrlty. As tbe acidity 
is xodrrood tbo Trxoteo lytic action incxroasos, xreacbinjg: a 

marcixnrrm at aborrt 8, aftox *v«rbiofa it diminisbos.-^ 

R. l>oijLxis and J. ReeJe s A- simpilo xeaction fox diffoxon-'* 
tiatin^ normal and syphilitic soxa -witb tbo aid of 
ox^anxe colloids. Tbo pxoposod xoa^ont is a solution 
of sodium oloato acidibed in tbo presence of tbe serum *<■: 
rvrtb dilute pbospboric acid. Adxrantagi;:os are claimo«% ' 
for tbis soro-dia;|^nostio metbod over tboso in ordxxrs 

use for tbo de tection of sypbilis. Y- BCanouxSliaxm 

J, Viaia 5 Tbo norvo colls and tbo virulence of 

pxreuxnoj^astrio in canine bydropbobia. Rorciiex r A. 

no’w* application of bi$^b frequency ourx*oxrts ; nrodicinaX 
d * Ax*soxrvalisation , 

Oct. 32. G- Ri^ourdan : I>oscription of a nevsr 

form of cornet finder. Ob. Fabry : Tbo r^lo of tbo 

atmosirboros in occultations of stars by tbo planets. 
Assumini^ tiro orcistonco of atmospbores on tbo 
planets, details are ^i'v'^on of tbo effects on tbo 
oocmltatron of stars "vtrbicb mi^bt bo orcpoctod. Tbo 
cases of IVfars, BXomury, Vesnus, duprtor, ISatum, 

and tbo moon ax*o considorod. MCaurioo do RrosXio ; 

lEtomarXc: oxr tbo fino stxructuro of tbo Oor np ton oflEoct. 

Joan Forrin axrd Milo. Oboucrouxr r Tbo voXooity 

of pbotoobomioal roactxons. A pbotocbomicaX stndy 
of t'^’kro oborrrical roactions vrboro tbo r^rio^onbs vrexo 
prabotioally non -duoxescont. Tbo la'W of xnass action 

yiras found to apply to oaob of tboso.-- J- AudUaJx 

and J. Villoy : *X*bo tbornrodynarnic diagpram of *@^0 

3Etocbofox*t system. X>otlouo z ILdnos of oxrxvatuxo 

passini^ t bro uglr an umbilicus. babronco Obisbalincx 

y oune: z Tbo eban^^ of variable in igbn plo absol- 

uLtoly oonvoxr^ont intOjgprals. Fx. Wolf ^ T|:rooxoK3as 

of unicity of tri^onomotxical ae p xosoaExtiaafcg 

psoudo-poriodro functions« - — Gxialou z . 

. movement of non -perfect liquids *w'xtb ponXrakkLont 

xon^imo. BAolc.rzycbi x Tbo dotormination ot tbe ebar- 

actoristios of axr aoroplano b ased on tbo petrol 

' consumption. N. Stoylco z Tb^ influence of tbe . 

.personal equations on tbe deterorination of tbo time ' 
by tbo meridian dCielosoopo, skn .imxrexsonal micro-' 
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<XBbXMMt&dL in -wAvo 
>i«»lect:.r£o pros>erKrt«i«M» 
'« trmdriiure - of£ aiil>ac>x*l>ori.t> colXoicijs. ^PHrnm 
3 «»< Tft» «>£ -fciaLe dinl 4 »o<>no ooxxs 1 >«un't«t of ■ i 9 €>iu*t>ion;» 
of v*Mryin^ oonoen^mskf^ions of xno4fcl;sj»xno^iol>in«>« eiolnl^lo 
onci ^g^inrn ckjr^l^do^ m. fijgruuro £j» «:s«bioutlW€*^cl ^i'vin^ -i> 3 hio 
nmnl>eac> of ou.l>io oork.tsij3Eaio1b3''eu3 of ■w«fcf>o 3 t* diolooturioAlly 

od.t^osr&.tvoci. fxacocf ;^eac- oif fiiol:i<f caollroid. RL- 

JIS4B.llemAnn. : UL'kiiO' xniTOXrnfii^fiol^dl ‘of j:>ol«jf is«rt>ioo . A, no-w 
'<vJ^oo^ot>ioAl 4i^r3c:i.'>'roau3ioxi foar flao jrofa*eko'f;i'v^o oo'woar is 
oaJlon.lfii.t>€»«4 . Tluo X.^ojc'CxnrtiK faot^x* <-Kr -i- 2)/3, or* 01«L<lst>oin.o 

f»ot>ojr -h 1 >/S 8 is r^piousodL toy 3-K:/(2JK: - 4 - 1 ). Psnl 

s ^too £>o];s>xrisart>ion of flrxo rosonemoo x*CM:lis.t^ioa 3 LS 
of seino. ]P* 3 roOTL f^too oacx>^X’i 3 nnor>.i>eirl xosixlt>s ^i-von* ttoo 
«'I>I>**o=*c:im«fcfo of etoo moaan. lifo of -fctoo £tf om irx titoo 

^^coifioci si^SiijO is osrlo'uljBbf>o<l out' “ftoO' toebsis of JB 2 i.T*i<l^o^s 

fto-oor-y 5 it> is OT ^ 10'». -A. Notion snci G. Cn'V'isr = 

X^oso^z*otoos oxx ftoo rrs.ciioci«cfivi'fcy of 'wixxos. *X*too retdio- 
a<yfciri#d.fy found in l^too spooimons oacnminod va,Triod 

toof.woon 0-1 sjad 0-01 ftocd; of ux^M^wn. - Srrsxs r 

^3Sk^oloouJ«i»3r sussooiiau'fcions . X^olcbfions to^^ffelpiroon fitoo vo.]f>oux 
X>x*oss-uaro of toincury lic^uid miact>uxos snd ^too p>olsxit;y of 

t^too molooulos of ftoo oonst-.ii>uonf s . X.s'V'sill&nf t 

Ttoo ¥>*^' 0 ^>sjrSb‘fcion of noaxi^ml sulj:>JhLxaxic 5 osfexrs. X>ofebiIs 
of ftoo naofJbco^ of j>xoi>s,TTB».'fcior)i of >*--i>roi>yl cstolor- 
suljptoon«bi>c» cutid r»--]proj>yl sulp>toeb't>o cbnd of ftoo corro- 

sjpondlng /»-otoioxef3tayl oomir>oamds. UT. Msnotoilcoff r 

'Ttoo o.|C^ of f/too Ota^iBbirfs. ^ri-fes CWos-fcom S«btoa.reb>. A. 

s Ttoo jpxolon^srfcion info I-fcsly of ftoo !E*yirono€>«- 
Ir^rovon^a,! ixz* 0 [^ulebxit>ios of ftoo oSrSt> of -fclxo l^s.x*it>imo 

A.l2>s. Auigusts and Mtxr&s. AAalsspins r IPro- 

t>oct>ion _ st^ainsf. Anantoylsbof oid stooolc: toy m.oa.ns of 
uca.A|B^nosiunx toyj>osaalp3TLit>€s - Ttoo stoooJk: j^xoduood toy ftoo 
in^ooi>£on of tocurium su.l]ptosut>o sxis;iponsions oan too 
anxaatirnisod toy fitoo simul’t^a.noous injoofion of «b solu-fion 

of jrncbjgubosiuxn to2nposulp>toit>o. A, l*olicsx<t s fftoo 

'V'«rt*i«bt?ions of 'feto^rama,! xofxaofion stoown toy vaxioxxs 
aroi^ons of ‘ttoo ossifSoetfion oarXfiln|iig:o. 


't:.. 


Obsnib . 


j^'-^opiofy ^of yiiysios 
'« ’Tioarcy z 


a.nd Na-tural Hiafory, Oof. 26. 

Ttoo xnotJhiod of indioat^in^ ^ainin^ or losinfg^ 
of otoronomotvors. A. rooont^ disonsinon oompcbros tto .0 
rnoftood usod toy soam.on» in "wtoieln titoo correo^^ora- is 
g^-sron -wi-fc-to ifs nli^otorcbio ■w'it>to t>toa.f of flao oloolc- 

**aAkors, "wtoo givo f>to.o f^tosu-f is fo say, t>too cj^vaanfifcy 

'W'toioto. ftoio otoronoznot>or ^ains or losos z f>tooso ■fc’wro 
rna ,|tgxu.f>udos aro oonnoctvod toy -fvtoo rolafion s Oorroo- 
fsion = — ^rafo). JBCo docidos in favour of t>too oloolc- 

Jocaa lcor s * viervr, -vtrtoioto too oonsidors moro in acoordanoo 
■^ri-fcto -fctoo^ int>oz'3f>x*ot^tiion of ftoo plain xnoaninil^ of -ftoo 

-words^ ^ain or loss. H. JMLafftooy s Ttoo otoroxnosonmos of 

i>too vijpor <T^ij>sra osp^s). Ttoo diploid numtoor 2JV is 
4:1. Tnoro are 21 macrootoroxnosoxn€»s and 20 micro- 
otoroxnosornos. ^Jt'toe toaploid plafes of -ttoo torst> kinesis 
amount> -fco 11 lar^e olemenfs and lO small $ -ftoose of 
■fctoe seoond kinesis toave somet>imes 11, soamef^imes lO 
maorooto,romosomes, toenoe -fctoere is male di^amet^y and 
toeferootoromosomy of t>toe -feype .STO. 
m 

'Vira»snc!S'o«ro»r, X>.0. 

Ifafional Aeademy of Soienoes < JRroc., Vol. 14, ISTo. O. 

Sepi;. 16>. JG, 1,. X^ebsfer, *1. Olark, I^. BC. Yeafman, 

and 'W. y/tgUt M^ans«*^>T 3[ni>ensitiies of AT-series X-rays 
from f>toin ibarigpertrs. Tftoe -fcar^^etis oonsist>ed of films of 
depositved toy evaporatvion of molfen silver on 
fSo a toerylllum tol^^KSk ; ‘etoidkn^iss ransred from 

atooufr 30 A., -bo al^ontx 230 jA* ’^;y®ktaioto tolzns aXlovr almost/ 
fstoe oa fctoode ra 3 rs fio pass WKftooufi appreoiatole loss 
pa^o«®fy, and jgpi-ve A measure of f>toe relaf>lve infensif ic»s 
JBCT^seri^ X-r«ws. :iPreseE«rt^ t>to€>o «ee of 'fctoe efifeoe aa-e- 
oontly . in aieoord wieto^iBlke results.- 
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afield s rFtoe rspeotrum of ttoe «rfcg^ M f * T^ fate»» 

A oanal ray toeazn ^s^as ptooivo^sraptoe^^ 'plaa.^ 
toetoind -ttoe , oattoode and perpendicularly to ttoe toeaaaa;,'' 
vidtto varying jf»ressures. lE^tootiometrio recsorcki .of ttoe 
plates stoo’wed ttoat ttoe lines could toe divided into 
ttoree ^proups : ^ ( 1 >- a lar^e nixmtoer increased rapidly 
in intensity 'witto increcbsini^ pressure i ttoey are due 
to esccitation of tlie resting ^as toy movi ng toydrog e n 
mol€K 3 ular ions 5 < 2 ) a ^roup of tones of almost con- 

stant ixatensity ; and < 3 ) a ttoird j^oup^ wtoioto increased 
in intensity to a ma.acimum at pressures of O -006-0 -OOB 
mm. of meroixry, and ttoen decreased ; ttoese are due 
to toydroi^on molecular ions C^3Elai'+‘>. *Xtoese last Have 

toeen anran^ed in toranotoes. l..ouis Harris i 'ICtoe 

atosorption spectrum of xxitrogen dioscide. IP^ure 

nitrogen dioxide 'vras examined iri c^uartsz cells. ICeep- 
ing one set of cells at 126*^-140'^ O. gave ttoe spectra 
of ttoe sizxgle molecules, ISlOji ; reducing ttoe tezn|:>era- 
ture gave spectra of mixtures of single, IST and 

doutole molecxiles, <asrf>«>a. At 42® to 2B® O., Spectra 
-were ototained of ttoo doutole molecules in ttoo 

g aseous ptoase alone. 'X'lie single molecules gsv4i many 
an.ds, several "witto tone structure, toet-ween OOOO A, 
axxd 2260 A. ; distinct toands ap|:>ear in ttoe Region 
2000-2260 A. A.tosorption due to doutole molecules is 
coxxtinuous j tvro toands vritto xnaxima at 3600 A. an<l 
farttoer in ttoe ultra-violet merge into a oontintxouw 
toand extending from 4000 A., into ttoe far ultra-violot 

at toigto pressures. R. C. Gi6bs and C- V. Stoaj>iro r 

*X*lxe relation of toydx’olysis to ttoe validity of ISeer’s 
laxiv. Ttois laxv, ttoat extimxctioxx, for a given tliiokness, 
is propoxtriorxal to ttoe concen trati on, is toebsc»<l o*x tlie 
assumjition ttoat no otoanges occur in ttoe ctoax*aoter 
of ttoe atosortoing cesntres witlx varying concentration . 
I>ata ototaixxed "witto ptoonol ptotlialeixx axxd its deriva- 
tives axxd ottoer indioatox-s ix» alcotoolic solution stoow 
ttoat ttois assixxnption is not Justified o-veing to tlic 
oocurrexxoe of toydrolysis, vrtoioto 1 produces ne’Vb' tyjjcw 
of atosox* 2 '>tion oexxtres. !^Lenoe solutions of * neutral ' 
salts of ttoe ptotlxalein series do not give ttoe true' 

atosorption of ttoe ion of ttoe alkali salt. Rictoard C. 

'X'olxxxan ; IB’mrttoer remarks on ttoe secoxxd law of 
ttoermodynamios in gexxeral relativity. An ex|.>ressi«.>ii 
fer ttoe s€»eond lawr applied, to an ixxfinitesinxal foixr- 
dinxexxsional x*egion in IBat space - tixne is ototaixx^rd 
from ttoe older ttoe3rmod3mamlcs, and, on ttoe toasis of 
ttoe equivalence toypotto esi s, ttois is regarded as tme- 
in cxxxived spaoe-time. Ttoe expxression is generality'* i 

in co-variant form. -J- ^R- Green and R- J* tosne * 

Sd*ies spectra of oadmiuxn-like atoxxxs. Tlie results fox* 

Sto Xyr Ixave toeen olassitood. l>onal«t A- Jolxansen : 

Ttoe toypostase z its pxres earxc e axxd function in tlio 
ovule ’ of ttoe Onagraoees. Ttoe toypostase is a groui> 
of ttoick-wralled €M»11 s toetween ttoe toases of ttoe tw-o 
integuments of ttoe ovule and directly on top o f tlxc 
end of ttoe vssoular toundle entering ttoe latter. jPrxxm 
an examixxation of xxxany species of Oxxagraoeee from 
different toatoitats, it appeaxrs ttoat it is an aoquir<'cl 
otoaracteristic arising as xrequired to statoilise tHc .y^stcr 
toalanoe of a resting seed vtrfidtoto -udll toe dorxnswtxtfRxriiij? 

a toot, dry season. G. H. Parker t Olycogcax s« « 

means of ciliary reversal. P'ilter jpaper, vrtoicto wss 
rejected toy ttoe aea- anemone, 

was carried in towards ttoe moutto ^wto«Mi. knpregxxat«< l 
wxtto glycogen, due apparently t o a rcrversal of 

ciliary curxent. H, X- Muller x .Ttoe production 

nxutatioxxs toy XL -rays. An accoxxnt or ttoe vrork <»*» 
ttoe fiy JC>rosopA^k» and Ottoer oi^jpan tsiin wilto a toifoli^- 
graptoy, /9-radxation ag^peaa^s ■' toe' JCfftectiyc ; 

ttoe numtoer of mutations Ve»iee s^itto- %toe dosage, put. 
ttoe • degree * or ctoarac^tear of ttoe/'nofcdividLual. mutatxojn^ 
does not. Otoanges ottoeor ttoan losses in ttoe ctoronY»‘ 

soxnes toave toeen found. aMCorrte Mardeu s 

roots of a derivative of -a ,jnplynoanoial----^Tracy Ysrices 
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__ ^t^bus *«■. ■.gppfOP«^^**'Of ^*Ki3wa^to3r*KfcCb-. , 
r«J'dE ‘V’«^t»Icfcn : OcuConaaLaiA :trid!n»<!»!ro 
naeei»4fkara. *X*Iko ^Ei^^teacn. o£ in*v'ax'i».nti« akpFjxro'pariaKt^e -tH» 
t^ei fsonJf'^Jf'xnAl g^&oncfcert ijry of !RrieerxiAnxi.M»n spfiM3oei4>;; — ^ 

^ 4 riwtr«rl:ia ■ ]>•'- .lMSi4slE4»l '&• ^STIko fgrxyxx^ zncuxifol^iL of 

ooOitfiia^TUtcmja , 3 poi»x^ ^ mxmdi f oL*xot>ioMja.l teajojsf ozTi3c3ka4vi.oi:i 

|gprot&X3^. ‘ . 

OiSSlcriail X^iJ.l3itic«tt:ioi3.s 

D-nbj-’rjrissr* 

Z>ox'«sK>i>m«»nt^ C7oxki,sn[i«M»iou. BSit^tMSMan^h. l%«»pox*ir< of t^lio X>«‘V'olot>Kn<»»t> 
CTorotnlMStoAMiffM* »>*• Y^Wfc** on3<»^ ti}»o SX»i£ JMTiVPcXi. X0^2B. Z*F>- S200. 

f Xj0«i<l0£t t ZZ*Bir. 8tA't;loii«Mr>r OflBI<90.> Bs. Brif. xwt>~ 

df t^Uo XCoxaI aoolfi>t< 3 r. A, Vol. XiZl, TO’o. -A.TBT. 3^1>- 

CJl^ondon : Z$KAr-pli#ou &nd IBonjp*, I^'fc<d.> 16«, 

TX*t »<5 <;]F'OT*x*VMiil of '3^Z»'t>tou»l. of Jlot».ny. Vol. i£, 

TCo. X. , <C;}n.X]alvidlCV« t ’VT- He^fPoT* atscI £ioxi»». 1^t'xl.> lattt. <5i£. cx^s-t.. 

'Ftx«» joujm«.t of 'fctx€s l«%st^it>utpion of lSleot«*foc(.l ZCn^^iMoertt. JiJclitMscl Ivy 
I». !<'. 1Row*»lI. Vol. ««i, ' ISIo- £1^3, Nov«mHeT-. I*f>- X 101~ia4'*I -|- >c3caei*. 

(XjOjrKioo : 3BS. «wx*a f»*. Oxson, ljtitl.> 10«. fU£. 

OTt'anxiAcsti^fonK of frXxo Koya-I C4eoloKi<»l fcSot-iefcy of OomwttH. Vol. XO, 

1 : 'Tlxo Omo IZtiiwZrocl an<X ^oortwontit* jA.ixn-uu.1 TXojwrt. of t>l»« Oooocsil, 
wit;lx Xlxo XX«iK>**’t.f» of tvlko *3rT’«»« »»«•«*' H.r»tl Oorsxfcoi' a.n.^1 l*o.j30i’« r-eAcl fco t>lx«t 

S^>ow»ty. l*XJu »X- <X*«‘ia5Bi»rte«,> 

of C3oile«« of A«*^<jottior’«'. JEWnorfc ort t.ti« Worlc of - 

Kof't.lx of eioot^lau).<l OoHojsco «>** t^lie Y^sai* l»2T-2fil. f*T>. 12B. 

CSov-<sram«^nt^ of XtC^tdlxmxt. -A.<lr»»ir*l«t»’r*4tviou of OoveTronx^^o-fc 

JM.ixM«*itnx oncl flxo Oon»»«niM4**» IL.iX>r«.x-y f<»r f>li«3 Year l»i2T—a». **I>- 

1*J. <JMa<lr««« : C»ov«iroror*nfc MuHeunx.) 

X^at.o3c. Xly IXt*. M€»T»*'y t*. fl<>eve,»x«- l*i>. BB. <I^oorlon : n'li« K.ol>>>«»r 

Orr»w«r'«* AHHO«xiat>ton, f*i«5-> 

IXwjxox'f, of ttx*^ rxitj<^«'na'Li«'>nal Oo*xfrti'r»ncirt on Oano^*?"* J^oixcloxi, X7't.lx-'20'tlx 
.ToW Xt#:2M, h«l<f txndex* lXi'4& AuKfxicsaft of t.lm*9 JXr'it>i»lx Knxoim Oixtxoo*- 
CJaxftoai^x. 3C5ci -♦- ABB. <flr'i»fcol : «Tolx<x Wrlgclit. atttl n^xriM, * 

I^oncltjrk : C^ixnip^in Ihf airHlxall, X.t<<l.> 


" 14JXX t>M jlurint? XdiZB. l*y O- X'Nu.x'njuci.xx, 


T*iJ. lA. <Wai9lKi]nij|r1x>xk, 


'r«c5lxMioal Stnllotiiu JES7o. «0 t 
't'tM vtM of XXlowfly JI3att.*< ancl jR.««p«»ll'*?ntiM clurint? id 
iC. W. Ijaalcifl An<l ¥*. C3. HImUou];^ «xi<I Ft. C2. Koairlc. 
l>.n. : C-J«VA»**irti«nt> F*rim>ixxp: OtIa<!re,> A 

tx«ni>ar'<^tkt«i|xfc of OoninxAtxrc* : lil'ux'CM»ix of Bltmxxclar^M. IXt'^Mc^rd-t l^apot' 220 : 
'jrit«»rTxtat Kx.x»aT>i«1on of ai>*l ao»l« of it:'M Alloya. Xiy F*<?>tx%T* 

HuioM'L AXitl TP. dWooMoy^ i*|>. TT 1 -7t>12 -4- S 1>*0. ; 

tloxM^rnmoxit; l*T’lt«l.ix«^ 0*tl<s«*-> lO «%€3ot»«. 

r>uXMi.x^tn«xii4^ of l£n.e F xxtfO ariox* ; FX«xx*t»Au of XD<lnc3At>lort. Fioll«^t>ixx, ld!a»sf, 
>ri». B: MolkOOls fox' fix** XloAf. f’i>. IT. < WABUirx«?t>oxx, f>.0. ; 

Oovi^X’jnrnnjntr Px'ixitifxxjK' a oontA. 

Prcioo^Mtickf^M of titxtt li'xxjtreci Flfc«»t>nM IMatrioxkAl JM’iiM^kixxxx. Vol. 73, .A.x*t^, all s 
*f’<p>x*ti*k«*y PoHstil PlaxxtM froxxx t>lx«) Axyr«*x» Xixi w Ztopotxlio. X*y JBBxl xvnxxl W, 
Hi^jrry. (No. 3743. > Pp. 27 -4- A plaliea. (VfnjvlxfnfeTtoxx, X>.0. : O0'v«*xmxxx«xmt; 
1*1*1 ntiikif O#!llo^.> 

P*?rfi;«»xA .Tkft^grer- PlKk.ox'ftcnrAxxixuc. IXyi>«nxKx<lox*«0k:c!tMii«n XdaX-*-Xd5*7- X*X>- 

lH+ljS-4-ai-4-»-4-4 + 20+*«l -4-«-*- M -4- 34-1- 13 -4- 34-4- B -4-3-4- » -4-1* 7 1*4- ft -4“ »-4- 
ftT -t- 1 « -4- 32 -4-33-4- 4»-4-Sft -4-34-4- XXH. <X»ei*K«rxx i A/fil John Ox-<%ls» WoU- 
Xry-l<1««»r4- > 

’n»<- Af naoutix of the 8 x'oolcl 3 rxx XnMhit>u 1 >e of Ax-t** and Soiaixo^n. »oic»«c« 
llulleXixx, Vol, 3, No. ft ; Fl.ot 4 »x*oo«iphaltx«», fhe x-oxnax-hAhle .A.A-ici«k.xi Pxxxttow- 
i^nj^l^Ejdoxxt,. Xiy W. J. Ploumilfoxx, Jr. X>i>. 173-184-1-3 platiaa. (pTOohlyxi. 

X»«*partmoxxt. of tlxo Xn-3ox4or s XJ.». Oooloe<oal »xiry«y. PixllotXxx TTft t 
t3«olo|^y and X.«f 4 rxxilw XtcMOuroaa of t«h«t HXamvairt^x Pi«Id, £$o\xt^wontiorsx 
Nort-lx X>»lco6a. jFy O- J, Xiax-ea. **P. vl -4- 1X0-4- 14 plat»«- 3ft contici. 
Jlullei^in 738 : OeoLcw^ of Muddy Moun fains, Ncrvada ; wteh a eiachiCMn 

f Viz^n XCanifw to fchs Orand Wash Olifls, .A.rijBona. my CThostor Ft- 

Pr»- vi"l- Xfia-4-17 »latas. ftO canto. Rxiilat^fn 802 : Iflblioerra^y 
■ ^xnwkcmxt Osoloiry ior X02& and 1320. Jly John M- Nick las. 

40 canto. Professional Paper IBS : Htndles of Pasln-Rani^s 
^.rncfcnx^- P^r <Fx*ove ICarl OlXhcrh. Pp- “vU -4-02-4- 40 jplatos. 30 oevxto. 
^^^^'‘^opply PaxMBii’ 040 z Oroxxxxd Wator In t^txe New Maven Jlk.x*ea, C3on- 
necfblcxxti. X4y JohnS. Pirown. Pp- vi'^ 200-1- 1ft platies. OO cen^s. 'Watssr- 
*^Pl>ly Paper ftSl z Pxxrfhce Wsttoor Supply of tJkxe XTnitod Sto-tos, 1324. 

X I North jAJtlantic Slope XXrainajftis Paalns. F*p. ri-4-a4«. aft cento. 
7A«^***''?^**P*yL 3Phpeg «»0 : 8urfa»c»e ^Wator Supply of the United States, 

J?*" = iSxe Oxoat XXasln. Pp. y-4-13f. 20 cento. “ 

***^* * ^^svemanenl; Pjcjlnhlxa^c Ofllco.> 


<;Washlzx0ton, 


Otmrjr of Sooie^i«^3. 

Y. 

COtmoggr SsotfoxxX 3t; 
ZHtyts, and ottko 


tto V Soofsnrr oy 

. ** 

Ci»t -gsologgioal Society>. at 10.80 a. nr- — 


Oonsidi 


and Waato of Wator*. — ». Plmana 



with 


1 i ffs -r j er u -rto a o«r Flln«»xi««nb«Li»to tscsK^Bcrpcow . Royal &ooSMtsr JtaPto>« 

S.80. O. FX. Paria f - *X7ie .Appltuixtlost. of Rtoestoo-degyosltod.- jjft ft* " *» 

aOnijri-x xee r ing. . ^ ‘ 

Psf s.oxjo<»voax. SooxaBrrxr -<at TTulvdrsttw. OoU.«iEra>, at B.aOk.«- 
'Phonxaa : Weak. Ft In Gentral*.n.sfa. 

Pnrrsan P»Yoxs<>r.ooxoat. Socxarrv CiRstWetlcs 8ectlon> fat B 

for WoxnezO, at ft. 80 J . l.iittI«Jotuxs : Thx« AT>pr"<^^t*on of Pictures. 

Scj>c7ZM»rr €9wr Oiaunnxoan iNnoflrraY (TjlYerpool »f»ctlon> fat Uirerpool Uni- 

xrersityX at e. ProfT XX. XO. Ajrmstrone^ : X^ux-tex- Bfemoarial X..ec6ux*e. 

Noam - rCasrr CToah-t . Insrrxro'f sou or XbnnmaKne anx> Suz«>Bn7Xxaubna 

g kt Miuixxcc Ixxstitute, Newcastla-hpon-2:*Srnel, at 3.80.— -IX.. O. KTeller z 
ocnhxxatloxi and its Uffllculties in BSctrlne Oil Bn^xxes. 

SooxarTY or Occaeacxoax. XnoxrsrmY , Odanchester -nectlon.) (jointly 
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Braxhaxtxn : 'The Pxxtvxre of Ooal in z*elati«MX to Industry (Pipes Id exxtial 
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OpoiAxossrs’ djtseoctx AnOM (at XTxxlversity OolieKe>, at T-SO-— J- O. O. XJBbch i 

Ht- .ftxxstell OetritalM. XI. O. Bxnith : Sotxie Peatux-es of Oorntsh 
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8*Mjxi!rrY <»r Ohkmxoax.. Ij6»x>xr«rxm y <8fj»uth "Wales 14eotion> (at Thomas’ Oafo, 

8wans«a>. Prof. T. O. James : F*olJntioxx of Ftirers. 
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. Satisfy a Oex-tain Set of Oonditioas. ."W. N. Bailey : Notacf- on 1 . 

Bxcpansion Ixx Bessel Pxxnctions. — -XX. PtSpiffer : ll>er Xsoelektrlsche *Pun.kt 
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lteilwa>M«. » 
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Hti'on^ Oollr^Ck. Xffowoastlr-rnpon-TPymO, at T,»(>. II. 'Plioxxsas an«l V". d, 
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X-*raotioe, and TendenoJzMi ixx IP38— S£0- 


x»f*«rr«,vr (Olasjjcow Hectiovi> (Jolxxtly witO Rc*yal 
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Edtcorial eOfanMardcatlons sHould l»e. 

Ustfesjt - s 


to «He Editor, 
to dws Pui»llsHers^ 


A. JAusjx&ict; RtsEESidxrti. 

I *!P is to stress tlie ylts.1 iixix^oirtaii^be ot 

iresesroli. in tIsLe dleyeloi>me3at ot ixititistry- It 
would l>e s.<5Lnti.itt>edL generally tlictt tbe iiiterisiye 
tine solexxtiJ&o metixod is xtooossetxy ixi 
order tlicbt Sritisli maxiufsbotures xxtay coxxipe't«> 
suGoessfully -witlx lorel^n (^oods said iuoressin^ 
eocjports lead to tlie zx]Liti^s.tioxi. of tlxo terrilile e-vill 
of presexvt uxiejnplo 3 rixi.exi.t. .i^k-ltlxou^li tiie tiusixiesa 
s.p;plicatioxi of ecsonomio luw^s is lesdixx^ to tlie 
merging; of ootnmeroial or^axiisatioxus uritli a view to 
tke elimination of waste l>y -unification, of 3cnetli.od, 
so far economic considerations liav^ not l^een 
applied so e^ctensively -to scientific and teclmolo^lcal 
researolx. 

Xn Oreat Britain consideralile attention lias l>een 
^iven to the organisation of research, and lar^e 
sums of money have heen provided for its prosecu- 
tion hoth hy Oovemment and priva-fce institutions 
and donors ; hut it has heen neglected to organise 
the hihliographioal research which should precede 
every eacperimental investigation . *3?he failxxre to 

study this problem froxn the economic point of vievr 
is the cause of more inefficiency than is generally 
realised, and the application of simple economic 
lavrs would lead to a corresponding gain* 

The precise eac-tent to w-hioh research worhears are 
vrasting energy in repeating eacrpenments that have 
already heen made is difiicult to estimate ; hut those 
who have given much attention to the study of the^^w 
literature of their sx>eoial subjects are afware that 
the proportion of labour w^hich is wasted for laoh. of 
information on previous w'orlsc is very high. It is 
indeed more than that half the energy 

eaepended in eacperlmental research is dissipatiedL in 
useless repetition- Terhaps it is less w^ell perceived 
that the same proportion of useful worlc is published 
only to be buried out of sight In masses of volumues 
on the library shelvcss. To end this esctravagance 
would increase enormously the ejEficiesney o^scientific 
x*eeearch and the resulting stimulus to industry 
w'ould he incalc-ulable. Xt is worth whUe, therefore, 
that attention should be concentrated on the Indeac^ 
ing of recorded infornration, so that hard-wxKn datS& 
may be forurd at need and play their part as a basis 
for further pj^ogress. 

A contribution to the. solution of this problem 
was made at the O^rf ord conference of t3be ^^^ssoQxa* 
tson of Special libraries and Xnforrnatlo^ Bugre amr" 
Xn the first place, it was suggMte^ that 
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a. r&ooiHi xKa'Uatr Iscj&jyt, o£ /taoofiil »oiU»ziLt>ifio £auot» 

disocrv^aared, ‘tlxart; is, ixxi.x>oirt;axiti 

in. -w-laicH 3 ofent>ijBo ox* 't>c>olmolog^o«fcl i?oeiaa.roli. i« 
i?oooiT<3.edL» in w^Jbart^^eir lan^na*^e, sHnnldL l>o cl 

lil>rfitary fx*oxn "virfeioix 'fcHo l^ooka mcty l>o l>oin:^wi©<i aa 
x^eqnixreci ; an<l saoc>n<ily, t>}]iSbt> ©vary' nsafnl i>a*i>efir 
sliLOuld 1>© incio3s:©ci. 

*'W'3b©n W© considar -whaii t>li© sooond i>r'oi>o«i'fcion 
involv©©, tvjfc© fi^mras ar*© somav^ ©fca.xrt>lins, fen-fc in 

cdrtom^ptvin^ Ijo maasmr© r©s©auroh on a vrorld soal©, 
t>ii.© million l>©©om©© t.H© nni-fc, a© in rationalisatiion 
jg©n©ira/lly'. Oar©fnl ©ai>ima't©s sliow ©aoli. year 

mor© l;l:ian a million ns©“ftil sciontiiic and ti©olmo- 
log^oal art>iol©a ar© jpul>liali©d, l>©aid©a aom© t>li.ix*t©©n 
t>}iouaand a©;i>ax’at© 1t>oolcs on t>H©s© siil>J©©t>s- At» 'fcli© 
aam© t>im©» ‘fclx© ©n©r*^y of v^oold-b© bil^liojgrapHojrs is 
so ^jraa'fc -blxa-fc a comparaV*!© numl>©r of l>il>lio^r’ax>l3Li- 
oal ©nt>ri©s ax© pxint>©d. T'lxis xnoans 't^Haf fo. ind©3c: 
f^li© t>ot>al onit]pix'f> of SGi©nt;ifio and fodunioaJl lifarafrur© 
n©eds m©r©ly ^> 11.0 oo- ordination of tlx© w'ork of tlxos© 
■wriiLO ar© now w-orldn^ indopondontly malcin^ 
s©^>aarat© l>il>lio^raplxi©s , w’lxicli. ar© of limitod vain© 
in tlx© a^gx©^at©y on aocoixnt of di varsity of styl© 
and laok. of motlxod. 

*XThLXXS tlx© first st©^ tow'ards tlx© p^rodxiotion of a 
oomi>r©lx©nsiv© ind©:x: to r©oord©d data is tlx© oo- 
ordination of l>il>liograi>lxical work l>y tli© standard- 
isation of ux©tlxod ; and tlxis ©an 1>© don© l>y tlx© 
xxrxiv©rsal adof>tion of a sin^l© ©lassifioation. Xt is 
six^^©8t©d tlxat individxxal l>il>lio^ra]plx©rs slxonld 
f a^r©© to work to^©tlx©r for tlx© common good l>y 
xxsing tlx© sam© syst©nx, ®y »o doing, ©aclx on© 
vronld g©t a classification tlxat ©mlxodies tlx© accxxmn- 
lat©d ©3C3p©ari©nc© of Ixis co- workers, wHil© Ixis -work 
w^oxxld l>© xaixad© availalxl© for xxs© Ixy all and tlx©irs l>y 
ixim^. '5 ’^Xt is granted tlxat a standard classification is 
-if‘l©4ixnr©d for tlx© production of a great Ixilxliograplxy, 
sixolx as tlx© Xntematidnal Oatalogn© of Scientific 
Xatoratxxre, for ©xcample. CSonversely, if a large 
nnmlxer of l>il>lxograplxical xxndertaklrxgs and in- 
dividuals slxould agree to use tlx© sanx© classification, 
tixeir total l>il>liograplxical output virould l>© unified 
immediately. -An individual 'worker or institution 
would tiien l>e able to collect xrefexenoes on a special 
i^bjecstfrom aU tlxe standardised sources, and tntor- 
caJbd»e t^exn in one series in a single special biblio- 
grapixy ^ W'lxil© very large libraries could form 
cKxxnprebeiqMdve i^dcxces in 'wbiob all sucb uniform 
entries w'ould f s^ into place automatically, so tbat 
, " iiyfdrmatipiiL' need^t^ cou^^ be found in a rmnnent, 
wftXx p of work at eaob 

, ^;!bus, : by : adUxpting a standard 
cl Bs^fioatioii, tlxe separate izuteac entries, prepared 
by eac^ individual, would fit into a single w'bole like , 
No, aOfifi, Vpi.,, X28S63 


[X>stC!XBsa[»aBPEt XdSB 

tlxe standardised parts of ‘ a macixin«» 

total yedume of bibliog^apbical work is so gj^S^PHlI^ 
desired indexc to knowledge would be well ofx tbe 
way to acbievement. 

Tbe sebeme above outlined depends on tbe pro- 
vision of a suitable classification, suob as tbe Brussels 
esetension of tbe X>ewey decimal olsesification. -At 
tbe -AST-tTB coxxference tbere appeared to be soxxx© 
confusion of tbougbt between tbe Brussels ©xetensioxx 
and tbe oxrigixxal I>©W'©y decimal classification. CSon - 
siderabl© sxxpport to tb© proposed sebem© was ap- 
parent in tb© discussion, tbougb unfortuxxately on© 
of tb© more belpf ul contributions seems to bave been 
omitted from tb© report. On tb© otber bapd, tbere 
w^as a tendency to discuss tb© limitations o:^ Ilevrey 
sebeme, or of otber systems, ratber tban\to point 
out any defects in tbat w'bich vras advocatJ^d, or to 
sxxggest an altexmativ© to it. Tt -was xemarfecd, for 
©xcample, tbat “ Tb© problem merged into tbat 
contxrov©x*sial q[u©stion of tb© geixeral librariaxx, 
“ classified catalogue versus * dictionary ’ cata- 
logue,*’ altboxxgb, obviously, a dictionary system, in 
wbicb ©acb classifier obos© bis own subject headings .. 
could not serve to co-ordinate tbe work of an army 
of bibliographers throughout tbe world. Tbe saxn© 
speaker observed tbat “ librarians of general 
libraries did -want soxnetbixxg l>etter than the present 
basic I>ewey, if we were to avoid makixxg individual 
adaptatioxxs-** Another urged tbat the I-iibrary of 
Ooxxgress bad rejected the Ilew'ey code. Actually, 
of coxxrs©, by virtue of its auxtiliaxy signs and tables, 
and ©attended schedules, tbe ^Brussels ciaussificatioxi 
is more comprebexxsive than tbe original I>ewey 
sobexne, altbouglx comprised writbin a sixxgle volume 
not a great deal larger than tbat of I>ew©y. Ap- 
parently no on© ventured to suggest tbat the 
X-d.br ary of CJongress classification could be xxsed a« 
tbe basis of a comprebexxsive indeat. 

-As another speaker sugges-ted, Tbe best line of 
action in standardisation w'as to take wbat bad 
already been done and see w'bere tbe genexal con- 
sexxsus of opixxion lay. ... V^e sboxxld s€»e 'which, 
xxxetbod bad been xnost uxxiversally applied and 
adbeire to tbat one-** If these conjaiderations ar© 
to be tbe basis of tbe decision, then it w^ould seem 
tbat tbe Bxrussels olassifioation w-ould. be obosen- 
'VITe believe tbe system has been used .for classify - 
ixxg all kinds of lltearatuim on the largest scale for 
a iqi^uaxter of a oentiaay, axid by tbapy. soientid^^ 
business ' laBii: AB ^pssrts of- tibe 'World. 

Xt seems oleaxr, tbearefore, that an attempt should 
be xxude to unify bibliogprapbieal woadk in -the way 
suggested, with 'the 'vdfcew of uapovid Sug a compre- 
hensive iaadek to the WorldTs W^CMfk and so preventing 





gaiEM aJ^ o £ 'tiibfi^'wcuatied e ffort tilxai.t^ slow oooxkyb. :!!aL ^ipOKa^ 
i^|kct3HQ^o btts IsEom. eei> l»7' tjli.e Op><:i.o«kl wluoJa: 

pflrijbi!te ^«bol:& pKtt,3rt» Ite ^iol ixM^le^c 

allp isl. ecbolx crndbr^?* 'beam t^o Siruusaola oleM9alfi.€sar> 

t>io^ li^^fiJCBiLbeir it:ei *^>0]^ iri^^t^^liLajaucI ecnmer ; aackd <3be 

Ro^^a.! 3PbotiO£pra.^^io baa ad-deci. t>be eleusu^ii- 

iSoa.4>ioxi. 3 ci.uxnl>exs t>o JE*h>€j^€»QV’ia^^7td^ ^ 

en-toriaa oajni be ^ixti xxi.oxixx't>ed oxa. oaxda« and ixxioeT*- 

oalartsed in one aeriea 'witb ail otbeir biblio^raipbloai 
notioea olaaaided on t>be aanxe ay-aijem. ^ntiboors 
wbo oonto'ibnl^e papeira to aucatb a aooietsy^ ba^e t>be 
aatiafaotion €>f knowing t>bat> t>belr 'work ia indexed 
anioxnat^ioally' in llbraxiea w^bere bibiio|^ax>biGal 
notiioea are bled on t>be Srnaaela ay'atozn » and ia 
t>Hua made available for all time 'whenever and by 
AJv-boxnaoever it; may be needed. 

Tb€5 Xl-Rny 2M[ioroscof>€^. 

^4ra. JT Ti^tT’od'u.ct'ioTX to C^r^^sttoX uf^^ruxl^^w. Sir 

Willianai Srag^. 1^5>- vii -t- 108 -4-8 jplatea. <I^on- 
don ; O- Bell and Sona, X-td., 1928.) 12«. nei:-. 

INTEIW book from fbe l>en of Sir 'William. Bra^^ 
is alvrays a notew^ortiby even'fc. Before -we 
oj>en it; we know- t;bat; it; ia one ’wbicb wre bave to read 
and one w^bicb it; will be a joy to read. Tbe latest; is 
11.0 exoejition- Based on and ex|;>anded froxn a 
series of leot;\xres delivered at; XJniversit;y Ooliege» 
A.beryst/'wytb, it- is intended « as ite t;it;le imjilies, t;o 
int/rodnee t>be general scient-ifio reader to t>be me-febod 
of tbe ZXl-ray analysis of cry steals. Tbis method is no 
l<mgor tbe monojioly of j>\i.re research laboratories, 
but is bndin^ its way into tbe belds of ax>;pbed 
science and is tbrow^in^ li^bt on many indnstirial 
}>rocesses. ITor tbis reaaon, if for no other, it is be- 
coming more and more important that tbe scientific 
worker, no matter -what bis specialist line may be, 
slionld bave a clear understanding of tbe principles 
of tbe method and some idea as to tbe possibilities 
of its appbcation. Only so will be be able to gauge 
whether it has any aid to o£ter him in bis own 
especial province. It is to such workers that tbis 
book is addressed, and that it will fulfil its purpose is 
beyond, doubt. It is surprising bow many aspects of 
tbe subject bave been discussed in so small a voluxne, 
but tbe matci^ial Is presented so clearly and witb 
suob skill tbat tbcwre is no sense of overcrowding. 

Tbe brst obapter is d^^t^ted to an explanation of 
kow tbe .<kiniLbl^|Eiati<^^ of^ tbe ^-rays and tbe regular 
a^mlo arr^sp^geix^^ cjnsractem tbe crystal 

Kive ^dse to dbl^raetion tbe interpretation of 

wbicb St^ord sb\iabsl£l^t iaacl^ -tbe nature and details 
of tbese arraaEXgenients. l^tr 'William. Bragg tben jiro- 
cceds to explain -tbe various experimental metbods 

I5Fo. Voiu, MS2kJ ^ 


at present in use. Xn tbis oosmexion bis treatment 
of tbe metbod -of tbe rotating crystal is peculiarly 
attractive, and tbose readers wbo bave read crtber 
accounts will appreciate its directness andsinrpilJkatIty. 

BCaving laid down -tbe principles and given an 
account of tbe actual experimental proc»eduxe, tbe 
author goes on to descri'be tbe results obtained by 
tbeir application to some inorganic substances. 
Baob example is carefully chosen so as to bring out 
some aspect of importance and emphasise some line 
of argument. Tbese relatively simple examples 
serve to illustrate tbe main cbaracteristios of tbe 
various crystal arrangements and to lead naturally 
to tbe next section, wbicb deals -with more general 
coxisldexations develox>od by tbe older crystallo- 
grapbers, in particular writb tbe theory of space 
groups. !F*ederov and, index>endently, other 'workers 
sbo'wed that there is only a limi'fed number of 
possible arrangements of a'toms and groups of atoxns, 
230 in all. Tbis classification, bad little save a 
theoretical infceresst until tbe ‘advent of IXl-ray 
methods. Tbe older orystallograpber, depesndent 
as be w'as on tbe observation of external features, 
could place bis crystal in one or other of 32 classes, 
but be kne'w -that it should be possible to make 'the 
di'vision a finer one and cboose from 230 space 
groups tbe one to wdiicb bis substance belonged. 
Sir tVilbam Bragg sbowrs us bow tbese groups 
naturally arise, and, further, bow' and why X-rays 
can differentiate betw'een them, ISTo one w'bo has 
studied tbe subject can fail 'fco appreciate wbat a ' 
triumph of exposition tbis cbap'fcer represents. 

Tbe next chapter returns to more practical appli- 
cations, and here we find a description of some W'ork 
on rather more coxnplicated substancc»s which bave 
been studied of recent years, Tbe full inteepx^eta- 
tion of tbe X-ray resul'ts in tbese oases preisents, 
many diB&oulties, but tbis accoxmt show's us 'that 
steady progress is being made and that 'we a^re leam.- 
ing, step by s'feep, to read 'the message conveyed by 
tbese diffraction patteoms- The incompleteness of 
tbe solutions is not dxie to any inbexent 'weakxieas of 
tbe metbod, but rather to our ooxnparatiXve inex* 
perlenoe in handling it. 

Xn tbe final obapter v^e are 'brought back agaun 1^. 
tbe study of simpler staruotures, those of tbe met aim, 
in order that other axxd more im mediately praetioal 
aspeo'fcs of tbe work may be presemted. The X-ray 
metbod is peculiarly s'uitable bw tbe study tbe 
different pbases of alloy systems and for; fbe. in- 
vestigation of the obanges in the -of k; 

metal wben it undergoes axiy ooi^ ^^kocMasis 

suob as drawing-or arolling, /^Ibos^ tipfm btaye tn dead 
witb snob problenoks have no4* been dksw to zealise 






^v^6ik%x€^ €>t 'w]:ici 4 > is Tr^&Xly a mew* «a: 3 i<l'%Eki;ia 9 ^z%sely ]powe«r'«> 
£ul xzi:icrosoox»e. 

W'o sctid tJsL&i; t^Ke 'book wa^ ixktiOxuESocl iCor tbo 
^oxiloitclI jro&^or^^ b-ati wo oo 3 a o^TiicLil^ ooixuasoz^dl it» ^to 
't>li.o ‘sp»ooifiblis 1 >, not* 'tba.'t 'tJx^X'o is xo-uok. <leu:i.£^ir o^ 'liiis 
xururo&d a.x]L 3 r<>li.ixi^ iSisr 'W^illiekna. SxrcL^^ Ixsjft 
&€t,y^ X>c» 03 p ii 3 a.x 33 .oarsiojnL ixx euM%y s-ubjeol^ 'feoxi.cis t>o xro- 

st/xio'k i>lxak%i i>]:roa.di«lx o£ 'visioxi so xi.oo€»sss.it^ t>o jpro^ross ; 
'fclxo wood ofikxxz 3 Lot> bo soon. ±01* -fcbo 't'T'oos. ’X'box'o bcLS 
2 >oxrbarps boon a. tiondoixoy for ooxrt^aln. w'ox-leors -fco zosi> 
oonloxi.'fc wbon -fcboy bav^o assi^pr&od a subsi^anoo iio it>s 
paxrt^ionlaxr spaoo ^voixp. Xt, is ompbasisod boxro 'bJb.a't 
i^bis is oxxl^r ono 8 t>op, and nol^ n.ooossax*ily' a ^oi* 3 r im- 
pojrt^ant> ono. Tbo main objoct; is t>bo ap]plioa't>ioxx. of 
f>bo now' infox'mai^ion w-biob -bbo mobbod yiolds bo- 
wax*ds a bobbor nndorsbanding of bbo i>bysioal and 
obomical ^iroixoirbios of solids. Tbo biblo doos nob 

roally do jnsbioo bo bbo book. Ib doos moro bban 

inb:rodnoo bbo xroador bo bbo snbjoob t ib ]px:^osonbs bizn 
W'ibb an invalxxablo and o^cooodin^ly lixfox-osbin^ ao~ 
ooixnb of a xnobbod w'biob is raj>idl 37 ' booomini^ xnox*o 
and mox^ oxcbonsivoly nsod in bbo fiolds of x^nro axxd 
ajxpliod x-osoaxxsb . Tbo w'ox-ld of soioxxoo ow^'os Six* 
■^William Sx*agg; ono moro dobb on box> of a bsb wbiob 
is aliroady indood a Ionise ono. 

Tb^ F^O'wcjx* from Falls. 

JV«cB^€X9*£x * Hi^t€>ry cyf tHe. N i<x>0€3Lr€M, JEf^€ilt€t JF*<yu^r 

C7oxxxjo<xxxy, XSS4S — XOIS • BvoZ'u^ticm, c>f €t^ Ge-Tit^r'tx.l 

JPohiy^jr €X,TidL 

J^y X>r. Edw'ard X>oan ..A^daxns. (I*xri-vraboly 
X>nnbed for bbo !]Nria^ara Towox* Falls Oorajpany 
on bbo Fifbiobb Anni'V'orsary' of ibs Fonndabion, 
lQi^ 7 -> Xn 25 volnmos. Vol. 1 : IXisboi* 3 r and 
Towoxr X^xojoebs. X*x>- scxcii -h . Vol. 2 z Oon- 

sbxrbiobion and Oi>ox'abion. X^. xcat - i- S 04 r . (Nia- 
^axra Falls, ; ISiia^ax*a Falls Fow'or Oo., 
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bboso bw'o ^olixxnos xnan^r bisboxrloal dobails and 
dooixxnenbs in oonnexion wi.bb ^NTia^ara Falls 
axro g^'V'oxx.^ Tbexo axro also soxroral blsboxdoal x>iobixx*os 
of bbo Falls, bbo oaarliosb dabin^ fx-oxn 107S. Froofs 
aro ^x?^on of bbo sboxry bbab on llXax*. 31, lB4rB, bbo 
Igpoab X^ia^aara Ibivor noaxrl^r z:an dixy. Tbo waboirs 
bad xjooodod so xnxxob bbab bbo bod of bbo xri'V'or W'as 
o3cx>osod bo ■viow'. Tbo VV^olland K^ixror, w'hiob arixxxs 
inbo bbo DNTia^ara, was x> 3 E*abbioall>r dixy, and a nxun- 
bor ^f old e^ixn ^fftxairrSiS woro foxxnd in ib, wbiob 
woro donbUioss tb^^own inbo bbo xri^or dixxrixM^ bbo 
war of 

Tbo bboOr 3 r bbis pbonoxxbsnon, oomxxxonl^r 

aooegpbod, is bbs^ bbo 'x^dnd bad boon blowbx^ down 
X,*aico Srio, wbl 9 >b is 01x3^ abom^ 30 foob doojx^ and 
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bad 'rxxsbod ,a "^peoab 

bbo Falls. Xb xxxa^^ iboxx ba'vo suddexxl^r d b a a S la pe cl 
and blown bbo sixiaJl amoixnb of w^abor lofb -ixjp bo 
bbo w'osboxn jxoxrbion of bbo lako. Xb 'Is known bbab 
bbo loo on ILako Fkio, ^xH^babl^r brokon xx;p b^r bb^^sc^ 
bigb wrinds, jaxxxxnod in bbo ri^ror bobwoon 

SnfEalo and bbo Oaxxadian sido, foxnxixxs a . dam 
wbiob kof>b baok bbo wabox-s of Xako, Fxrio for a 
w'bolo day. Tbis sixddon oooixxroxxoo groably fri^bb- 
onod bbo nabi^os, W'bo bbon^bb bbab soxxxobbin^ 
borriblo W'as ^oin^ bo bai>f>on. 

Xb is know'n bbab bbo rixn of bbo borsosboo fa] 1 
ab INTiai^ara is W'oarin^ backwards ab bbo rabo of 
abonb fivo foob jpor axxnixm. Tbis fall is bbo j>x*inc;i- 
;pal division of bbo oabaraob. Tbo sixr^ib^ waier 
w'oars awray bbo sbalo and doi>i:ivos bbo bxnosbon^^ 
bod of ibs snjxjxoxb. Fxrom bimo bo bimo i^looks of 
lixnosbono broak aw'ay and fall inbo bbo j>odl bolow, 
bbns longbbonin^ bbo ^orgo. Fobwoon and 

1801 bbo oabaraob robroabod and bbo gorgo longbb- 
onod by :2C>0 foob. Oxx bbo obbor band, bbo Amoricaii 
fall bas nob obangod in ;f>osibion or form afxprooiably 
sinoo 1 82T . 

Tbo nxain j>xiirj>oso of bboso volnmos, bow^evoi*, 
is bo givo bbo bisbox*y of bbo xdso and do volojxxnonb 
of bbo J>^iagara Falls Ooxnjxany for bbo bonodb of blio 
sbookbolders . Tbis comj>atxy bas xnado ibs mark on 
bbo indxisbxy* and ooxxxxnorco of bbo XJnibod Sbabow, 
and ibs mobbods of gonorabixxg and bransxnibbing olei»- 
bxrioiby bavo boon closoly sbndiod by onginoors *x]l 
ovor bbo 'world. Tbo sbory of ISTiagara jxow'or in 
bbo oarly nixxobios of lasb oonbnry is bbo sbory of ix 
sbi-onxxons and sixooossftxl ondoavonr bo nbiliso fbe 
jjow'or bborx mnnixxg bo 'wasbo. Tbo Oabaraet 
Oonsbi-xxcbion Ooxnj>any 'wss fox*mod. in duno 1881>. 
Tbo an-bbor, X>r. F. I>. .A^dams, w'as af>x>c>inbod ilio 
firsb jprosidonb of bbo oomi>any, and is now bbo otiIv 
swx*viving diroobor. 

Xn 1800 bboro W'Ox:o alx-oady sovoral largo olootric 
maobinos ab w'ork ixx Fi^irojxo. jSloxxxons and Halske 
of Forlin, and Oaxxz; and Oo. of IXxxdaposb, bad oaeh 
sixoGossfixUy xnado a 730 kilow'abb difoob oixrront 
gonorabor. Tbo Oorlikon Oom]pany of SSnrich 
bad bixilb a <<130 kllowabb diroob oxxxrronb gonorator 
for 1 X 80 in an alixxxxiniixxn works, axxd BXosflMrs. Fsebesr, 
VSTyss and Oo. of bbo saxno oiby ba£l cMxxxsbrixobod four- 
boon wabor bixrbinos of lOOO borso-^powoor oaob for 
bboir power sbabion ab Fbomfoldon. iDsprsas liad 
braxxsixxibbod 80 bcxrso^powsr fxroin iSdnrgaxxoixf to 
Paris, a disbanoe of abonb XO xnlliea^/lxit X880, and 
bbo Oorlikon l^orks bad bacie^JWBSJ^ibbeHd^ - 800 borse- 
powor from. X<auFoxx bo FraaakfkMrfe bn X880. J^ot- 
wlbbsbaxxding bbc»se sxxoo oso fixl appHoat^ions of ole>o- 
ib- to. -.alrntpiB^. bd- -rfeilwjd;' power 
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X>3BB03Ba flm j s » 

o^acpcnHbci in XS^SO Wez^ <i.iVi<ije«i in i!>li.cair ox^xnlcHnus cus 
^o -wiMB^Joteficr osi^l»te ctnd Top»e, ^wa^tveir’ ^fKreeuavtire, oom-> 
»ir, oir cslocstarioi’fcy aJhiotsl^i. Im lauBodl. IMCauny 
w«>r^ «itaroBiL^l3^ tot £a»V-oiatar o£ .ocaenponesaevi. «i.iir. 

Xn cmX&ic “ibo 'fciske l3€>8t> soiont>i£Lo a^nd £>x»^lzi'‘ 

oenxiL^ licnofwl^dig©, OediarSTa^o-fc Ooxnpfitny deoided 

t>o £oraci. an ^ XnteHmcdional Oomxniaaioix.* 

THo pirosidoiaL-fc o£ tihi© C^^ntzrdseion w€ue» £$lr 'William 
THoxnaon (aftioxrwarda X-iosrd IBCelArixn), and ^li.€> ot>liez* 
Txx&rxx\>&X‘& woi?«» X^of . ^ollaire o£ “fcHo S'fce('v'oi:ia l3riatiit>nt«>, 
Mlasoairfc o£ 3Pa*la, Oolonel Tu.i-ra'fc’fcini o£ Oaxxova, 
and -E^o£- Oa-wtilxoamo XJnwiri, "wlxo alao aote>d aa 
aocsiro-fcary of 'fclxa Oomm.iaaion. THo niim Ixers of 
Oommiaaioxx twoito fixxall 3 r irxoiroausod tvo tlxiirfcy'- 
tiiiroo^ JSomo of i>lxom 'vriaitied ■fclxo oteotijrioal ata.t>lozx 
at I>opt>fojrd, -w-lxioli. transmittCid powor* at> 10,000 
volt>a t>o iilxo aialx-sta-tionL at rCxTafal^air Sqnaro. Tlxoy' 
wc%i^e favonr-alxly impi-o«»€>d \»y IB^orranti’a metlxoda. 
T’lxoy offor^d for tlxo l>ost solxomoH for ntilis- 

iix^ tlio po"w«:»r at ISTiaj^ara, l>xi.t tlxo amoxxntR of tlio 
priaios and l>ono»os offorod, ixamoly, £2500 and £100, 
<lo not now sonnd O3cco«sivo. Thcsro i« still to l>o 
soon in tlio salon, oedJod tHo ISTia^^cLra Ttoonx, of 
lirown’s XIotol, I-.ondon, a l>rass plac^no oom- 
Tnc^morating tlio opoolx- making sorvioos roxxdorod 
lyy tHo Iixtornational Oommissioxx. It statos tlxat 
tKo CJomxxxission pnl>liol>r annoxinood its opinion in 
favom* of tHo adoption of olootrioal motinods of 
powor transmission. In its roport, tLOWovor, tHo 
i Vxmmissioxv statos tixat otlxor sxxl>sidiary' nxotlxods 
may' l>o nsofnl. Tlxo C!>ommission ondod 1>>^ »Sir 
"William TTHomsoix ontortaining Ixis oolloagnos at 
dijtxncsr at tlxo "WTaitoHall 01nl>. 

I^y 1900 tlxo prinoipal w'ork.s 'wore oompletod, 
and ton altorxxators, oacl* of SOOO lx orso- power, w'ore 
in sorvioo. In tlxis year tHe Oataraot Company 
snrrendorod its riglxts to tlxo JSTiagara I^alls Company - 
In 1904tr tlie seoond pow'or-lxonso w-as oonstmctod, 
and In 1900 Canadian plant, Ixa-ving an outpnt of 
at>ont 00,000 Ixorse-power, was pnt into operation, 
THo total installed oapaoity in 1920 amonntod to 
aixont 0S0,000 Ixorse-pow'or , 

IVlany diagrams are given illnstrating tire gradual 
©volution of tlxe transmission linos and poles fronx 
i>o JOnfiEalo. *riie developnxent of I^^iagara 
j>ower in 1090 gave an immense impetus to tlxe 
development of tlxe use of eleotrie furnaoes. Tlxe 
©eonomio im^portanoe of aluminium, oalcium car- 
Ixide, alxrasives, ferro-alloys, silieon, and graplxite is 
Jiow reoognised in ooacnnxeroe., V^Tillson, tlxe inventor 
of caloium oarldde, worlced witH a 200 Ixorse-power 
fumacse. u^Lt tlxe present time tlxere are furnaoes at 
Nriagaramalcimg Mtwsli csarlude in a day as "Willson’s 
furnaoe produoed in a year. A- "R* 
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'MCedieva.! X^intera. 

JLt&» €£an>s ^ - 

7i4,»€or€g^&. dxso«Assik>^ 

XYSy — XSSX^ t€:bhte4x,'u>ac cO'9n,^p€M^4xt^y^ ^ cfies 

X20lj^ — 1916?, Ze« 

I*ar X>r. C- ^aston. 

I^. iv-+-210. <I<eyde r !E1, JT, Efcrill, 192S,) n^p. 

I N' tlxe JProceed^rxgrs €>f RoyctZ ,Ac4x^€Xe.^ii%‘y t>f 

iSTc-ie-woe ctff for 1918, I>r- C, IHUbston ' 

pulxlislxed a paper on I^eriodicxty of "^^inter 
Temperatures in V^estern Europe,” in wlxielx Ixe 
gave tlxe results of Ixis arxalysis of a long series of 
Ixistorio records, Ixut not tlxe records tlxenxselves. 
He Ixas now, at tlxe instance of I>r, JT, I^, van der 
Stok, pulxlislxed tlxe materials on wlxielx Ixis study 
vras Ixased, and one can appreciate Ixotlx tlxe dlffi.-- 
cxxlties Ixe encountered and Ixis ingenxiity in over- 
coming tlxem. Having accomplislxed tlxe enormous 
axnount of reading. In several diflerent laxxguages, 
necessary to make a tlxoroxiglx collection of ancient 
records, Ixe Ixad not only to estimate tlxe illative 
severity of tlxe various winters recorded l>y tlxe 
clxroniolers, l>ut also to conxpare tlxenx witix tlxe 
winters of recent years for w^lxiclx instrurdental 
records are availalxlo. 

In tlxe alxsence of instrxx mental olwsexrvations, 
w^lxat clxaracteristic of a wrinter is most likely to im- 
press contemporary "writers axxd cause tlxenx to 
record it as severe ? Evidently it is xxot alone tlxe 
mean temx>erature of tlxe tixree montlxs Ilecemlxer, 
January, and Eelxruary, for some winters wlxielx are 
xememlxered Ixecause of a slxort spell of Arctic cold 
liave also Ixad comperxsatixxg spells of warm tlx, and 
tlxe mean temperature Ixas keen not far f ronx normal. 
IWloreover, in some years tlxe lowest temperatxxres 
occur in N'ovemlxer or IMarclx, outside tlxe true winter 
season, and yet leave kelxind tlxem tlxe inxpression of 
a severe wrinter. In w'estem Europe, on tlxe Ixoxder- 
line ketwreen frost eurxd tkawr, tlxe numker of days of 
frost, and tlxe numker of days writlxout^ tlxaw, are 
kotk of ooxxsiderakle importance- Taking all tlxese 
points into consideration, I>r. Easton evolves - a 
metkod of takulation in wrlxick, from instruxnental 
okservatxons at nine stations rangixxg from Oreesa.- 
wrioli to ^traskourg and Hremexx to Eyons^ Ixo 
measures tke mildness of tlxe w'inters from 18&2 to 
1918 ky means of a ^ ooe8&cient of temperature * on 
a scede of O to lOO, low' rxxxmkers signif ydng severe 
winters and kiglx nxmxkers mild wdnters. tfidean 
temperatxxre of tlxe tixree wrinter montl^Ms ibs regarded 
as tke znost ixnportant elemerxt,^ Imt days of frost,, 
days writkonttkaw^ and very cold daysjCkelow 
■ ' ‘ ‘ ■ “2 Al: 
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3pa!roiion4S'e<J. 'OOl.<3: 84a«u9M>aPL ij9 «iJlo?w^o«d foK* 

3Qdu3eun. o£ i:>li.& ibli.x«efcO xxiixxuaouat in €ii:fiteEre>n.i> xnon-tlx^i 

^xrona. J^^n-v-ojEnlxair iK> 3^ei.xroii.. To sooxaar©. oowai»€i.Mu1>te 
i?oenal'te« oeiola. c»£ olomont>s is oscpxrossoi^ in i^osnaas 

o£ lt» st^sndeufi'ci. <iovia,tion. 

JPVom. -fco X9£»X loss oom^plol^o insiamnaon-fca^l 

olasexrv's/tdmns saro Sr'vrsilsXalo £oxr fo-wox^ stva.'fcioxxs, 1>nt> i-fc 
is still x>ossil>lo to ostinaste* tlao intonsitjr of tJao 
cXifiToront 'wintex's in xnLnola tlxo ssmo -wTsy. Sofox-e 
ITST, laow^ovor, instmmonts.1 otasoxrarstions sito oom* 
^plotoly IsolgiTxg, fitncX only time nxox*e oxr loss Ara^no 
doscxriptioxas of tlao olixroniolox*s sxo fiLArsilslalo. So- 
£oro OATon tlaoso xroooxrcXs l>oooxno too sosnty to 

l>o o£ ATfitlno, l>nt it Av^as nooosssx-y to fincl sonao motli.o<i 
of aripjpl 3 riias tlao ooojBfiLciont of tomx>oir£Ltnro OArolAreKi 
foir tlao Instxmm^ntsl jaoraodl to tlio noaa-instm- 

naontsl Avintors from X20.S to XTSO. 

Tlao fix*st- sto]p,' tlx4Bbt of sxarcLngin^ tlao Arsrioaas 
wintoars in ondlor of soAroxaty, osJXoci for doliosto 
j iacX^znozat» sxad aaaotlaor sssossor Av^oaalcL oortsinly 
arriATO at a difloront rosialt, la-iat no <ioial>t tlao arraxa^o- 
anont is saa:ffi.oiontly aooiarato alonig its main linos, 
Tlao Awrixator A^rlaicla is acijn<i^oci an ost sovoro is tiaat of 
1-40T^8, l>nt tlao Avintor of 1C50T — 8, ** A?v“laiola lastocX a 
yoar^”* also laas stroni^ olainas to •pro-onainonco. In 
orcior to offcsot tlao oomparison witla tlao instrianaontal 
yoars, tlao aiatlaor assianaos tiaat tlao ollmato of Avost- 
om Snropo laas not olaan^o<I approoialaly sinoo 1200. 
W laatoAror "wo may tlaiTalx of tlao tmtla of tlais assaanap- 
tion» it AA^as olaArioaasly nooossaxy for tlao pxaarpoeo. 
Tlao oorollary of tlais Awas tiaat tlao dlstxalaaation of 
A)crintors of difforont cXogroos of intorasity from X20X> 
to i*7S8 A?vas similar to tlao distrllaaation from ITST to 
X9X6. Sinoo tlao lattor poriod oontaiaas ono soason 
^18^9^ — 30) sia:flQ.oiontly sovoro to lao olassifiod as a 
** ^reat Avintor,’ tlao fomaor poriod Avoaald l>o oxpootod 
to oontain fonr svtola Avintors, Aotnally fivo ‘ groat 
Awrintors ’ aro arooognisod, onding in tlao yoars 1408, 
1008, ISOS, 1700, and 143S, and tlaoso aro all giAren 
tlao oooOQloiont of tomporatnro xnoasaxrod for 1830, 
namoly , 4b, In tlao sanao A«ray 1 2 AA-intors aro olassiSod 
as * ATory rigoaroias * and giAron tlao cooOBoiont lO, 
THo disadATantago of tlais motlaod is tiaat Aw-laiio 14:3S 
Airas little naoro intoxaso tlaan 1300, tlao fomaor ro- 
ooIatos tlao <30o£Solent 4=, tlao lattor lO. HaAring do- 
oidod on tlao order of seArority, it AAronld laaA^o laoon 
znoxro ooaasl^tont to gracXo tlao nmaalaors, lant gxading 
Avonld laaAre giAroaf seirn illnsion of oae:aetnoss wlaiola tlao 
antlaor xao donlat Anrislaod to aAroid. 

JB^stinaatos of tlbis xaaturo oannot taico tlao plaoo of 
instxriaxxaental olasoTArations, and aro easy to oritioiso, 
tlaey laa'V'o a real Araltao in eactandixag tlxo range of 
0 imiAiei 0 \ for snola stndios<.as itlao antlaor 's inArostigatioiras 
; ONTO. ' 30 ki 8 S^ “Vox-, 1223 
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inibo Tp!0*Ati)a3jo\by, ''X 3 xi» 3 r aons 

tlaey ro^j^ialxo, and insist on, a, xvonserAratdLAT'o vmstesacl 
of a sensational ' ATioAA^ of tlao rveatlaer of fomer oeii- 
tnrios, Quito apart from tlao c^stixnates and ealoials - 
tions, laoAATOATor, tlao laoolc is to lao AA^elconaed for 
AA^oaltla of laistorioaX data oxtcmding laao^ to .338 ^ 

AMritla full qi^uotations and eacaot doonnaontation, aax<1 
oritioal notes, a xaaino of x*of oronoo for laistoriea 1 
studios, E, E. B, 

I=*jrehistoric Xndnmtsrie^ and Art In 
Soutla Africa,. 

jS€>^u£7i^ -4LyVic«a’s JF^ctstt tSto-n^ ®y Xd. CT, 

nBiarkitt. Ep, aciAr h- 183 -+> O plates, (Oamlbridgo ; 

At tlao UniATorsity I^ross, 1328,) 12s. €ki|, not. 

"T^/ir It- BUItlKlITT fools a €li:G&oulty in oai^|(i^ring on 
JLrUL ono laand for tlao needs of ISoutH A^rioanH. 
AA^lao naturally aro interested in traoing t^o ooix- 
noadons of tlaoir looal finds AA^itla tlao sure la zoology of 
tlao nortlaom laomisplaoro, and, on tlao otlaor laand, tr> 
faring to tlao notioo of Eaaropoan prolaistorians flic* 
ATory ooiasidoralalo amount of inArostigation tiaat liaaw 
already laoon done in SoutH Afrioa. As a matter of 
faot lao laas suoooodod in doing laotla in an adnairaalaif^ 
manner. Ho laas giAron a oloar synopsis of tlio ma.iii 
stone industries of f^outla Afrioa, AvitH lariof l>iit 
sufBoiont descriptions of tlao Ararious typos of toolw. 
tiaat certainly AAdll give tlao European ardaseologisi a 
Jaast coxacoption of tlao aatIxoIo sulaject, azad ono can 
AA'-oll laolioAre tiaat ^^outla African students A»^ill fixici it 
oc^ually Aralualalo ; MCr, Eurltitt pays a Avell-dosorA^ocl 
trilauto of apprcKsiation to tlao Avork. done lay tiif'-KC 
local arolassologists. 

Tlao artefacts fall into soAroratl main groups : 
of older palsE»olitlaio typo aro of tlao V^iotox:ia Wc^t, 
^toUonlaosola, and Eaurosmitla industries. THo 
appears to laaAro laooia induonood l>y a cult-nrc 
oorrospondiiag to tlao middle palseolltlaic or JVleii'- 
st€»rian plaaso. Tlais iraduenco is aa^'oIX marked in tlio 
ixadusfary from Olongroy Ealls and tiaat at YaxAllcv. 
laut lay tlais time noantliropio man laad roacJiecl 
f^ioutla Afi-ioa- Tlao Still Eay cxalture slaoA?v^w the 
passage from a typical * IMCoxastorian ' to a 

kind of * laurol-loaf point wlaiola is Aj'-ory *ISoiutr<*txn' 
in claaraotor, A similar OArolution laas laocia 
toctod lay Mr. I-ioakoy in E.enya, acad oan also l>€"i Kcx'n 
in Nortla Afrioa in an area trlaoro in all prolaaliUxtA" 
Moustorian man was in. contact wit^bi <^psian. man. 
Mr, Exarldtt suggests tiaat pwHa^MS a similar 
t£^t laotwoon :^oantlaropio and Middle ; Ealjaeolitfnc 
pultuxres ooouxred also in Eungtoy, ,V*^‘ tiae oratlic of 
tlao true Holutirean oulture-*' Tlie Wilton culture 
is dednitoly axeantitoppici and is a cSaaracterjstie 
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” Tpi^paeky "* Szxut^i^&elidL <»ixlt^vix!<e coari-- 

sierta- of oldoar a, x^ew^eor i&lbio |a4>t>eir 

sLjp^n^v&dekAy poiraisidzi^ ixxt;o 3reoeQni> 'ttlm±on<s 'tdLiaaes. 
FixxBbU^r, t;ili.ex^ sijr& ‘tb.ia lclticl2.€»-xxald<S.ezi. iruduatisrlee ; 
ijht.e*m& t)JkiL«> W'JitoXo t;lxo 'W'ilt>oxx oxilt/uire^ 

iiliioix^ix •iu3b^e»xrm ia <c»'vdUX^exxc»o it/Xxart> X>osiclc»fii 

t>Ixe XS^alxxacxau:^ ^t>oo%L t>o a 8t}3reixx<i.--loo3pixit|g life. 

, ^XTlxe xsoLoati; oariigijxfibl o£ t^lxia e3CO€»IJUaxii> l>oo]bL ^ealis 

wirt^la irook-jpaJxif^Lxi^a^ lin. 'w^ixioH 'Mxr, Sixirlcit>£> Haa l^eexx 
a'l^Xo <50 ofit5Cbl»lis3b. Ck aeqt^^^^oe j>irO'V"i<3Le<3. 't>y eo.f>c»i*- 
jpoi^t^ioxia etxxd xxxeLThp^^ loy i>li.e ijiia»e of <list5l]not5i^e 
]pi^oxexxi>8 axud jX3io<5^1>le cliff erexxoes Itx stv^rle. Xx%. 
^oixtlieirji. R^odeaicb Ixe <list>ixi$^islxea fiVe <lx£fexrezi.t> 
^poiriocla, ^wrliioli. laxsuy 3^rl3.eLX>s X>€> r’esolvecl izil/O 
tliree* I*x -fclxe Orxkxi^e IFiree ^E^ovixioe aeveiral 

^oT-iesi of JBL3rt5 stiylo® 'wrore dot^erjmLixxecl. TDii© ti 5 rj>eei of 
f>a,irk.i:^xx;gp» of i^lxis Oeaxliratl Aarfc Orovii> £bire iXL’ULoJa. inore 
varied tvlxoeio of ^$ou<>l:»oi7xx JE<>li.o<le£»isb, Sbxxd 

1 x 60.0 >reir iodunatijries Ixa^e l^oeo foood 3»ssooici,t5ed. 
witH i5ltie«e ^^cbioflo^s, fliioy ocum l>o x*efeirired t>o^ tilxe 
Uj>j>€5r 3xoit;lifield coltoro. TJb.e 3pa.iol5irL^» of tlxe 
J^ootlxoTO. <3x*ooj^ a,ro dissiioila,x* ctxxd fa,ir 

ioforior- t>o tilxose of -felxo C^ootircd Orooi> ; a/11 atre 

ox-oootiod io JPod i>ig5iooo'fc a,rxd atco 4Etesooici. t^od wi-bH flxo 
Wiltoo, t5lx«tt5 i«, tilxo -Kii»lxio«fcri, otxltioro. 

j\. Arisi-fc ^weL& j>ciid t>o Zirol>ai,'t>-w<3, coxd IMtir. 
ixotfiood K.£Lfllir lxoa.irt5ix€3 e3ct>eXi.dio^ belo'w oxxo of <51x0 
wa,lis of tilio «kox*o£>oli8 ; Ixo t>lx.iol£» it x’ 0 £ksooal>le to 
«oggc?at some dauto Ixotwooo a..x>. lOOO a.od ^.o. 1200 
foir tlie oor&strootioo a^xxd uao of tliL<3»o zrnorLorooots . 

3Mjp. HoT*lcitt Hats 'wxxttoTX at very osoful atod a-ttratot- 
ivo V>ool*:. tto wawa atooooi;|>atxxic3d l>y iiis wife io atll 
liie% o3K:poditiooB, aoroo of whiclx w^oro diatiootly 
ai'<liAOU8« TIlo ixoolc. is woll illostx>attod >critlx i>Hoto- 
j^raixlts, atod at latx^o ooxolxox' of vory good drat’wiogs 
of iiox>loiooots 'k»y IMtrs. Rorlcitt, -w^lxo also loetdo a 
lai-ges soxic»s of tx^acoxga of tlxo Took x^aiotiogs. Tko 
ooloorod x>lato dx-a-wo. l>y Ixox oxcplalos tlxo ooloor* 
terioioology aod > 

A. O. HAX>i>oi<r. 

Ouir Booicsixelfl 

./ox- -Zlbfedioeaf lE*^pof. Sidooy 

Itoss. 3E*x>. 'vli-4-230. < Bdiolxuxgix : IS. aod S. 

l-Avioj^tooe, 102H.> XO«. Od. oet. 

of tlxo lxox>ortaot porolxloxos tkat oooxe l>ofor© 
tti© toaokeir of x^lxyenLoai is tkat of tko iostrootioo of 
«tod®aqrti*i in tJbils sulxjoot. Tine jcxrobloio is 
a diffi<iolt ooe^ Ixieoaose tlkiS stodcaxt ofteo slxows a 
distaste fox 451x0 sttl>ioot^ aod it is olxvioos tlxat kis 
aiio is to 3 pas 8 ao oxcaddoatioo wjtdolx will opeo a 
door* to foaodoxd froio . *3Kboiro 49ixe oaaoy 

tesct^kc^lcs tmodioi^ kixt oxost of thsao 

axe wxmtteo xnoroly f oar oacaxxunation j^orposes azxd 
air© oot satisfaotoxy o^rexi. iw. tlauls xespoot. 3?few 

I^To. ^Okuii, *Srdjc.. 1^3 


desig^Exod; to^^iotorest'’ 'tlxo\BfuttiXxs xoediocd prao--' 
titicOiedr id prizioiplss of wide appiioatlioaEX io loedi- . 
oioe« sorgexy:, aod gyosseology. X>r. Ross’s laoiptk 
is xaloal>ls» io tdat it is wosTtlxy of its. title aiod xotisd^ 
tde ;iotex 0 st dy poiotiog cootioxially to tde applir> 
oattioo of pdysioal pxiooiples ixx xoedioioo add to. 
tixeix ose io diagxxosis aod treatxoeot. 

*!iniLe l>ook is sdoxrt atod ooxers tlie esseotial 
3 poidts of ixopoxrtatooe io excaxxiloatioos, dot it is 
oot 'wxrittso wdtlx tdo sole odjeot of paodexiog to a 
sylladus ; It suggests , iodeed, tde type of s 3 dIal>os 
appxopxriate to foe xoedical stodeot, aod tlxe deld 
froio 'wlxioix esraxoioatioo qi^oestioos xoiglxt pxodtadly 
de odoseo. 

'X'de aotdox dats dad ooosidexadle escperieooe io 
tdo teacdiog of xoedical stodeots^ aod das also ao 
otimate koowledge of tde details of tde aopli> 
oatioo of pdysics to xocsdicixxe. Tdis is well e^- 
exopllfied id tde cdaptex oo iX-xays aod xatdio* 
atctlvity, wdexe we fiod osefol facts stated aod 
duly stressed » ats, for excaxople, tde xxieotioo of 
radoo aod its place io tde series of ratdioactire 
olexoeots - 

It is easy to ixoderstaod wdy tde aotdor deatls 
ooly driefly witd tde sodject of soood, dot dis 
odject w-oold dave deeo delped dy a sdoxt acoooot 
of tde oxecdaxxism of deariog. 

*I?de diagraxos are good» sixople, aod eatsy to follow. 

A xoistake dats deeo overlooked io 3Pig- T3, -wdere 
tde divisioxx of tde rays dais deeo sdowo to take 
pla ce witdio tde px^sro aod oot oo exoergeooe. 
Tde saxxie poiot is illustrated correctly io !P'ig- TT. 

ctvttHrc^^f^tc^gfZe^ . Voo Rrof. I>r. dS. IJVertd. Teil 3 
<^cdluss der W'erkes). l?p. 3ci -+- S7T-30S. (iBer- 
lio : Oedrdder Rorotraieger, 1028-) 30 gold 

xoar ks . 

Iisr tdis oooclodiog part of dis treatise Rrof , 'ViTertd 
deals wltd xoaux dixoself, aod qi^oestioos of clixoate* 
iodostries, aod a^ssooiated fauoa. It is geoerously 
aod clearly illustrated . 

Tde grouod covered io tde pxeseot voloxoe das 
deeo so repeatedly surveyed dy dosts of wxrit^rs 
duxiog tde laist decawle, tdat it is uooocessary to 
say xoore of tde parts of tde dook dealiog witd 
joatters copceinxiog wdicd tdere is geoerad agree- 
xoeot deyood tde stateoxeot tdat tde vsrork is dooe 
'well. 

Turoiog to tde cooteotious issues^ tde autdor 
still delie ves tdat tde Tiltdowo javsr is axi ape’s, axxd 
tdioks tde craoium is oot suffi-oieotly difiEereot froaaot 
tdat of xoodero xoao to warraot tde oreatioo of a oew' 
geous for its receptioo. Ris idea of tde relatiop- 
sdips aod pdylogeoy of tde Triioate groujps is dis- 
tioctly oovel. Itte suggests tdat 

aod weredexdlved from, tde X^xouroide«x* 

TVoxxx tde forxoer exoerged tde ISfclioceoe J[>r 3 /op%<l^eciss» 
rrdonae X^lioceoe desoeodaxxt vras tde 

aocsestor of tde oraog, tde odiixxpaxxsiee, add tde 
gorilla. Tde Oligooeoe JParupifll^ecTaftS, oao tde otder 
daod, was tde aooestor of two pdyla, oane lead log 
<tdrougd to tde giddotis^ tde otder 

<tdi:^ugd to tde duxdaKx family. 

Tdis is a very etratige^ variatfcHci of tim msmy 



3rc»oe»inif> -to reoo^iAlfcioxai of' oiaiir r^lart^tosm- 

aliijp tK> g^ek.r%fi ciL^»eei* . Tii.^ «bdxxxissioi3. o£ 'fcHe 

ei.ffin.it>io«i o!lt 't>]a.e ^Pil^>dlowxx nckaaii. 

etdlox>t>ioia. of sixoli. cir solnorKii^ of lirtziacijqL etzxooe^r^ 
imjpofMailile . 

flT'A.e ^&'iM,mAaZ o/^ c^f Vol. 3d» 

fScli-ted O'- SHa.w^ Sco-fc-6. 3Px>- 3cii -+- 03 

I>l«i,t;os. (IL*ondlon i Xxxstvi'fcuL'to of IMCo'kctls* XO^B.> 

3X«. 0<»-*2XOiy. 

*X*3Ei3HS ^prosicfozxt^’^ eix3<lx*oss, "WTlfH -whiofe 'tkxG ]pjrosoo't> 
voliatzoo is <ietAro-fco<i t>o t>fio siifojoo'fc of t;l3.o 

* tyfkejTxnetl oq|^\j.ilil>jriTJLiri. cliA. 0 X^xnL,* in or<ioi* t>o sb.o'W' 
t>H£Lf siaoli €liar^x*a,ms, ^w^liioli. mai^y t>o l>o of 

mor-oly ao«i.ci€!»mio int>orost., lictvo gxo 3 rt> x*:ra,c-t>ioa.l 
^ekloo for* flao f ooxidjryro an. cmci t^lxo workox* iix 
Sovoirs,! ctllo^ s^sfoms ci.z-o cioscriboci ixi. iilixs-t>x*€ttiiorB., 
&n.ci fit fmrfcixecr o^xeuxoplo is «l£Eoi?c1oc 1 foy a. j>aj>or cio- 
sox*il>ixiL^ -fclxo oiixan^oe in st>anL<iar'<l silvox* AV'foiolx aro 
bx'oixjgixti al>oni^ by boat; froafmonf. it> is of in'tox'ost; 
tv^Ha'b t;liis alloy may bo xnado -fco €iovoloj> st;mot;vn*e>s 
xvbiob nn<iox* 'fcbo ,xnioi?osoo]po olosoly x^osomblo t>boso 
of baarcfon^d st>ool by <g|inonobinjg xxndox* difforonf 
oonditiiozxs. Sovoral syst;oms of alloys oonfaining 
fbat; voiry roactiiv^^ xnofal, aBiroonimn, bavo boon 
I>r‘©j>arod ’wifb fbo aid of a bi^^b-froqnonoy indnot>ion 
fnx^aoo Twroir Icing in a bigb vaonxnn, bnt; oTving t;o 
t>bo vor-y limi'bod rango of solid solnbilify of t>bo 
int;om).ot>allio oomj>onnds Av^biob ax-o forniod, fbo 
alloys do not; j>fomiso t;o bo of foobnioal valno, 

Otjbox- pajpoirs doal wit>b bot> and cold woirlcing, 
and an in^ost;igat>ion 'w'bicb bas giroat; jpx*aot;ioai 
coxisoqnoncos bas now boon jpnblisbod, doalixxg w'itib 
t>bo dot^oxrloT’at^ion of load oablo sboafbing by cx*aclcing. 
Tbo difiionlfy is fonnd tio bo dno to fbo lowr fatiigno 
limit> of load^ and if bas boon ovoroomo by alloying 
wrifb oadminnx and oitboir -tin or anfimony . Tbo IMtay 
loctnro bas as its snbjoct tbo oboxnical ;f>r*oj>oirfcios 
of crystals, and tbo 'volnmo ooxx tains tbo usual oxc- 
tonsivo section of abstracts, tbo not baving boon 
cast so "wido tbat fow pajxors of interest to xnotal- 
Ixxrgists can bavo oscai^od inclusion. 

dxo l&Aeore^x^o^o JF^Jhysi^Jc. Von Trof- 
Xir. 3fa3c: Tlancb. Sand 4 r 

Ojf>t%9c ; hei, Vortrclff^vL^ 

JSeZbst^'fzterricht . vii -t- 1B4:. (I.iOij>- 

zig : S- Mirzol, 192T.> O gold xnarbs. 

Tms ** Xntroduction to Tboorotical Oi>tios con- 
cludes ajxjproni-iately tbo soxie^s of four volumes on 
** Tboorotical X*bysios by X>r^ JMLaxc Tlanclc. 

Ooneral mecbanics, tbo mc^cbanics of deformable 
bodies, and tbo theory of olootxrioity and magnetism 
are tbo subjects of tbo tbree oarbor voluxnos. 

According to tbo author, bis object baa boon to 
present and interpret, cbiefily by w^ord, tbo xnoro 
important general principles, ratbor tban to 
elucidate tboxn matbexnaticaily. ^FHmdamental 
fomiLulee bavo "neoessanly been freely employed. 
3pace, bowever, bas not been sacxrifioed to tbeir 
develcmxnent. JBVoxn tbo large amount of xnaterial 
available, only a limited selection bas been possible. 
Tbe treat xnent is based almost entirely upon tbe 
eleotKomiagnetic wave theory . It is only in tbe 
last chapter, devoted to tbe geometrioal optics 
, l!iro.-4id^. .Vor.. XZ3.J 
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of ncm-boint>g^meo^^ bodies, and pa^ptifimlaidy \^t^ 
dispersion, tbat use is made of 4g|:uanta ineobahics 
or tbe principles of relativity.. 

Tbe discussion of tbe optical qu^^ions dealt Uritb 
is sixupAe and lucid. Tbe boob will cexrtainly ap;i^al 
not only to tbe lecturers and students for wbdm it 
is intended, but also to a much wider oirole of 
general scientibc readers. d. W. 3&*. 

Von S- von Etubnoff. <]Port- 
sebritte der Oeologm und Taiaontologie, beraus- 
gegeben von JProf. JOr. W. Soergel, 36and T, Heft 
20.) viii -t- 230 O Tafeln. (Herlin : Oebrtidor 

ISomtraeger, 102S.) 20 gold notaries. 

Trtor'. SBmortJS voisr IBimT^roxTr* is -w€*ll bxrow'n, especi- 
ally from bis OSeology of Kurope*** In tbis mono- 
graph be gives a detailed account of tne sout-li- 
vrestexm. margixx of tbe Hlaob ITorest, 'witb specisxl 
reference to its contact pbenomexxa axxcl intrusioix- 
tec tonics, a term familiar from its use by ^jProf . I”. 
El. Suess for tbe xnountains to tbe east. I*rof. von 
Hubixoff bolds tbat tbe sobists and gneiss, of tli<^ 
Blacb Eorest are older tbaxx tbe gx-axxitic intrusioixw. 
He rejects tbe view tbat tbe xnetamorpbic ro<^?lvs 
W'ere formed iix Upper TaloE?>ozoic times, and exepresst^M 
doubts as to tbis age for tbose ixx tbe Variscaii 
IVlouxr tains . Tbe boob is illustrated w'itlx exccellc'iit. 
xxxaps and plates, and is an impoi^ant contribution 
to tbe geology of soutb --westerrx O-ermany. 

T/i-e <rf , Hy l>i'. 

itobert It. Itusb. Up. 20S. (Jl^ondon i Uni^-er- 
sity of X.«ondon Uress, Etc!., 102S.) xxet. 

Th» 3 title of tbis boob would bave been better cbost^n 
as tbe ** Idealistic I^bilosopbioal Hasis of Ed xication . ' ’ 
Tbe author bas no paxrticular use fox' either 
naturalistic or pragmatic philosophies, and oonocu- 
trates all bis attention on ideabsm. lie gives cjiiilt* 
a good accoxmt of naturalism and pragmatism in 
education, w^itb bis bias tow^ards ideabsxu showing 
through, and then pre sents tbe case from tbe idcaJ- 
istio point of vievr. Tbe boob is -well wr-itten and tlit^ 
subject matter well arranged. Tbe author's account 
of tbe historical development of idealism from 
days of Socrates, through Housseau, ICaxxt, and 
Eicbte, to tbe modem idealism, is good. 

Hy Oorxstanoe Hloor. Up- ivHh202- (I.iondoi> : 
I^etbuen and Oo., Etd., X92B.) net. 

IiiT this boob tbe author bas made a brave attempt 
to solve tbe various problems presented by a <?oii- 
sideration of tbe w^ord texnperament. After a dis- 
cussion of tbe various contributions made by the 
older writers, we are introduced to five teixxpera- 
ments, tbe sarxguine, tbe choleric, tbe pblegmatic^-r 
tbe melaucbolic, and tbe cautious. Tbe autbox* aj>- 
pears to be imprMsc^d by tbe pbysiolc^loal basis 
temperaments provided by the .glanidb» of ixitcrxiai 
secretion and by tbmr inter -relationship witli the 
sympathetic andpara-syxupatbetic nervous systorns- 
^^obably time will show tbs^t this is tbe 
view to be talccm. 
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: JL^f:'tejhs to ttio :B<lit:oi-.. 

Xi*79da MS^iit€3tvf irM>t *’Hau9rj^e>9««r'C&ife 

<j^4,^9%4it:ii%» fj(2/ ^vim €U^rremf><yn^dUs^rht^^ 

^btiv^idt&rtta^Se^ 00 T’^it<t4i9m>^ t€> o<>9*r^e«»39or»dC 

%&r’4-t&r^ <»/^ ^pn4xa'*/ui>»t>r4^^tBt ’fn^^nedifedl th/t» 

o^ €»»^y> ^pHExart^ otf l^j/^rnxxmjEn^ No 'rhot4,(t^ 4^ taUc&t^ 

of €K»EhOT9^fWi^>‘m€^ OOTn,XrtfZS9X*OtXt‘€OTi^.'J 

jp-'ar^Ki^'KXBmxsy &«». 

"VVoattK: IhkStet \>&&xx C5«.ap3riodl ouit^ in. -fclxis liA^ojrett.o:p^ <>» 
froc,5x»oiaiO>^ olruetzi^o ixi »o»t;fcojr e^ li^lxlv (X^iurxxebn. «idKoot>>» 
rt»ixx^ a. Ipla^e i>ola.jrisadl 'l>c»«un:i. 'JUThiO px’alijmixxair;^ xaisvilt^ 
ei^&rxx atil^cion.tily' in.t^a:*«s*»t>i»xgf to fea ^w-oirfcln. ^xil»liel:xiirxg; 
^van i*x ojol iiatoorrijplotio forancu. "V\i^ifclx ocbrl^on. 
olilox'ido am, l^c^axm, it> la fommcl l>lia-6 'fclxe 

xr>oclifi©ci limoa <y£ ^wmAre-lomig^t^lxa -^400 A.., 4^419 A-, amd 
4t.4:^7 A., 9 mxodmoaci l>y am1:>t^iraot>iz:&i;^ t>l:i.a omamt^a oox*x*c»a;]poi:id-* 
imjEif to -t^e lzdira-x*ad. ATV'a'v^'lezx^trl^a 4 €(ac# 32/x» arxd SS/a 

IroTii Ariotat> lima <4:368 aT-a all aloomli 

aqtxially a-fcrom^. Xf -fclxa ascoitvim^ ii^lit^ ia j>lax3La ;^>olaiHaacl» 
lima 4<4k<47 .A., is zmi^sim.^ -wlxomL l^lia »oat^1>ax*acl li£i^li.t> is 
c-xramimoci im l-tia ;]plam.o of X>olairi8atiiom o£ tvlxa imoidami^ 
lij^liti, l3mt> ai:>|paair« -witili afemxxt; t^wrioa imLt>amsil>y oX 

Xlia mtliaa” X.'W'o 'wliam mbsairv'ad im. a diraoXion. at> x*i^lrkt> 
axx^las -to it.. 

Tlxa omly €"^3ei>lam.at.ic>n. of f-lms j>lxom.oxxxe*mom. 'wlxicslx 
itr.salf , ooxxcsliad im. larx-ms of •Clxa otassioal t.lxaory, 
■wo old «aarirx tvo l>a fcl'iat:> tiliLO oscillat>xom. gjivim^ xlsa to 
t.Ha xmoditlod limo ati '4:-4r-47 A., is lim.aar, -wlxaraae tlxa oflxar 
i wo ax'O m-of. Xf oma a««mjrmas fliaf a jr^olarisad omamt^-mmoL 
<;am oml^^ imt.^^r-act-. -witlx a limaai' osoillator if -fcoa ]|^>laxxa 
of ^>olax*isat>i<.>m is i>ai’j,>am.dic-ulax' “fco t>>ia lima im. 'wlniala 
OMOxllafiom ooomirs amd tilxat. ifc is ira-x’adiatad :|>olax*isad 
):>ax*a11o1 f.o tr.fiis lixxa, it. is olaax* t>H.at> t-lxa al>ova r-asmlt; 
woix1«i l>a ol>saTvad- 

Tlxis a?c}‘>lamat.iom. is of comxiHa oxxly t.amt>atiiva, Tlxa 
oscaot irnfamsity x*at^ios axra l>aixn.£|[: datairrmixitad, amd 'wojrlc 
oxx otliar" liciixids -witilTi ximsymiTmat>rical xmolaamlas as 'w-all 
as om ax^ystals is 5 >xrooaadixx^ w'lxiolx 'will, it> is Ixojpcsd, 
tlax-o-w fmx^lAax* lifirlxt- om t>lxis imt.ar'ast>img' j>liLamoxmamom . 

X''. A* X-xxsrmtESXKXAX^xii^- 
rr. O. XC HCXST.JEG Y . 

. ISL. Xf. . 

Olaxamdom X.«al>oxrat>oxr 3 r, Oacfoxrd, 

X'Xo’V'. 2(8. 


nrtxa XTlXjraoV^talat: X^l^Xs^ of ft&a Sum as tAao OsTl^ln 
of A.ujroxr«s and BdaftnotXc Stioxmxs. 

T xx x c moval tvl xaory of auix*ox*ce amd xma^cmafio stox-mcxs 
dasorifead IOC. lO. iMCaxrxs amd lEi. O. XXmlfomarti (IN'-A.ririxa^, 

^ 2(<4:> oaxmot. fea ascaxmimad im datail mmi^il t-Xxaixr 
]:>roimisad ]pa;f»sx* ajgijpaaxrs,. 't>mt> soxmo of ita ;pxdm.ai;pal 
faatvmxras imdutoo xma t>o l^oliox^a t>lxat; txlxa tarma axjplamat^xom 
of flxasa j^lxamozmoma xmmst> l>a som|^lxt> alorn^ diffaxamt 
lixxx^s. 

XHxa tilxaoxrjr smjpmosas t^Xiatv oooasiomal smddam Ixlcuits 
of mltnca-Ariolat axra *osi»omsil3la fox amxoxss amd 

xmagmat.io sfoarrms. *XT*rxa toxrx-ast>xdal offaots 'womld l>a 
aUmost. ixmmxadiatol^ falt>, amd womld dojxomd xalat^ixraly 
littia m 5 >om. tilxa ]pdsit>mom. of tlxo ozxmttiim^ a]::oa om -fetta 
sxxm’s dxso i. mmlass* Imdoad,. f.lxo axaa 'woro im a Ixollo-w 
f-mo emm, it> womld lx? mot> lass tXxam al:>omt> Ixalf as 
offaotiva if 0O^ fxoicm oomt>xo of tilxa diso as at> tXxa 

oamtixo- .;’■■■' 

X!*:Hasa cxxaMSsqnamcMM «li^3poa«r imooxmjpatil>le •witlx ' ttxo 
xmaxksd toxxAetaoy^ ammoxm^ t ayxost a ri al xmasmetio 

oomdxt^moms to vomxtr af tax aXxont days, wlmolx xs tiilxa 
x*o t>a t>iom jpariodL of tiSbxo auxsspot aomo xotati'V'o tao tilxo 
^ax*^x. *Xmo ax gm nemtis l>aaod om t^is x ‘ oox »aexemoa* 
taxxdamcy t>y Sfaunadar in X90S xomaim valid in 

^^*»omst»ratnr»jgf taXsat maa^gnstio stoarrma axo oamsad. t»y 

'No. 308S. Vox., xsart 


ttoaaaialAUxk^ 'titUKti ^v»v«lci oiu^fewAxcbi. tx'eaaa. . jM^art^cnlleur 
dise^mrl>od .axisas ‘om 'tlxo Smm im lat;orally lindfod l^aansts. s. 
it matmat tHoxofoxro almost -oaxrtaimLly l>a oofX’UtsomJax. 
Xt affcK^ts tlxa aavtli. only 'wlxam tlxa sttoaxm ooxmas n€»aic 
tlxa aajrtth, amd tlxomj^lit tma straarm may loo imtamiittont, 
its oxmission m\ 2 st l>a im jcmroi^xass for a xmmoli. Xarefmr 
fraotiom of tlxo tlxms tliam tlxat dmrims 'wlxioli' it is 
oiBfootivo im :iprodmoim^ xma^mstio distmjrbamc^. 3Elyidsmoo 
is aoommmlatizxi^ to xmdioato tlxat tlxo matoxrial of tlmo 
stroaxm ooomx>iGa a tixmo of tlxs ojrdox* of a day in 
p»assixx^ froma tins sum to tlxe> oartlx. Xt tlxoxafoxa sooxons 
tlxat im iproposizi^ mltra-violst radiatioixx, xm xmoroly 
oomtaxm^Horamooms oacooss, as tlxo oaxxsa of maaj^matio 
stoxrxxxs, tlxo tlxsoxy starts froxm a falsa major ;|promlsa.. 

A%>a,irt froxm tlris fumdamomtal ol>jaotiom, tHo p>ro- 
p>ossd 03cp»lamatioxrs of tiro tvro pXxasos of a mra^motics 
storrm ssam doul>tfml. Tlxa oastward * dxift-orxxrramt * 
(to -msa tiro tsirrm imtrodmoad im my Isttor to lsr.A.*X’ (jmxB 
of Oot. 13, 192B>, to -wlxiolr tiro amtlrxojrs attril>uto tiro 
imitial imcroasa of Xxorisomtal xmaf:^mLatio foxoo, -would 
affoct tlx a sumlit amd dark: Iramisiplroras vary umoq|ually, 
oomtrary to usual ofosoxv^atiom im a xma$l[mGl>ic» stoxma. ; 
im rmy op»ixxlom, variatxozxs im tlia imtarxsity of ultra- 
violat radiatiom ara associatad -witlx olram^C^s im tiro 
solar dlurmal xma^matlo variatiom of quiat— day ty 2 >a, 
ixxstaad of 'W'itlr rma^matia disturl>amoa. 

Xm tlra saoomd, sm.d ;|>x*imoix>al, }.>]h».asa of a ma^motio 
stox^rm, tlxa Ixoxrizomtal rma^matio forca is daaraasad, amd 
tlxa autlxors ascril>a tlxis to dlama^matisxrx im tlra auroral 
zomas, d\xa to tlra s;F>iral rmot iom of ioms tlram jprasamt 
tlxara im umusual muml>ar. "WXxcsm It- dumm*s xracamt 
imtarastim^ diarma^matlo tlraory of tlra solar dlurmal 
xTxaf^matio variatiom aix-iraarad July 

1938>, I arcarmimad tlra matura of tlra fiald of a strongly 
diamajormatio auroral zoma, amd oomoludad tJrxat it would 
diflar fm imjroirtamt xosoaots frorm tlra xmab^mati'a <Jis.- 
turlxamoo fiald. Hut smould tlra autlrors* radicrall^ 
dlfiCaramt oomolusiom l>a corraot, amd tlra diaxmaigmatio 
fiald loo cxualitati valy im aaaord writlr olrsaxvatiom,. it 
w^ould still saaxm tliat tlxa diamai^matisxm of t^a sfsrallxwgg 
clxar^as im tiro auroral zoma wrorrld l>a of xmimor irmi>ort~ 
amaa oomjpaxod 'witlx. tlra aflaat of tlxa drift ourramts 
im tlxis zoma. 

X lrxox>a slxortly to j^xulolislx a mavr disoussiom of tlxa 
tlxaoxry of zxxagmatiG disturlxamoa, assurmins tlxa aarx»a 
to Ixa a mautral iomisad stxoam (as su^l^lg^astad Ixy IB’- A, 
XJimdamamm, jF*h/it* Jkfojgr., 38, 339 ; 1919>« Im tlxis 00 m- 

maxciom IVIr. V. O. A^ IFarraro amd I Ixava aactamdad, and 
martly oorxraotad, my imvasti^ation (C7a»*6- iSfoc*^ 

2X, 6TT ; 192(3> of tlxa motion of suolx a stroam im tlxa 
aartlx*s mas^*^tic fiald. Xm viavr of tlxa {xckst Ixisti^xy 
of tarrastrial ma^pxatio tlxaoxry, it xvould l>a too muon 
to amtioimata tlxat tlxis maw dxsoussiom will avoid oausa 
for oritlmsm, l>ut, im this dx-diorrlt dald, oritloi^m and. 
smaoulatiom ara hoth mooassary. I ra^xot, howavar, 
that my critioisxm of tha thaory ^xrojposad hy I&Xr* 
IBdarxs amd Mr. XXulh'txrt xmrxst ha of so root -and -hramah 
a oharaotar. 

S. C3wcA.':£^^Jk3>r * 

Xmfxarial Oollafipa of ^oiamca and *X7aohnolosy»^ 

£3outh IKloxxsirx^ton, S^W-V, USTov. 38* 


X*Jhosx>l 3 uaxta Oomtamt amd XXydro 8 (.am Ion ■CSomosm.txrat^hxn 
of tha : 3 ur£Bxoa 'W'atar of tha jEDn^hsh. OhamBweiX asad 
Southarm North Saa, Jfmma X 8 — 33 , 1 :' 833 ,^' 

AxrxrxciXMrs, 'who has oarriad out muxmarofus analyses' of 
tha phos^^ihata txomtant of tha English Ohahhhl.,. has 
found that watar oontaining 3.0 to ^O tnllh^raunria 
of ouhio matra in tha- wintar . is wbcnost 

aornfmataly davoid of mhosnlxata in th a ^a afliy . stbExmcmar 
owing to its utilissf^^t^ 'uy ' TXha da^lation 

ooGurs first in tha ujpgpar '^lsiyah»: '-in. ^tha spring, whan 
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t:i1rfto l^ejac^xsia to ^yc^&ts<3. Ckl>outs 

^ <5ict.y^ 'i'l^or t>ix%^«» vebx*i«Ha» 4Biia3Ld a, oo^nc^jf^aJ^iaoa of oxiMa 
ye»ar -w-itJn. '4Butxot»lr&oir 3iaa alxo-wri; t:;li.at> Jroa4xx ^li0r€»x*e»riLOoa 

airo cixaio to tJao clatoei -w^lioiiaL tJii&o jalxytopulaolctoia. 3nc^x:i|Lltajp.iy 
x'af^idlly ai^icl xMa^ xi:s> t;3no ]pliio«r^litat»o at/ a ^rK-oatoz* x*at?^ 
t>lxaxx it> is jra-fOarnnioci fronx daacf ox*|Kaxxisrcis 

<Harvay, 

a x-s^tkicl xxxult^ii^lioat^ioxx of -fclxo 
t>oxx c3*ojf> ixx arx ax*cxa -wdll lowar t:.lxo axxxouxi.t> of oarfeorx 
cfioscic^o '^at.oir, oaosio.^ a dooxroase ixx t/lxo cori.> 

oontjjrat/iojixjof fiyciro^^on. ioos valoo "will l>o 

3raisocl>. TlxTaus, ijot t>lxo sojrfaoo -watoar of 1>lxo lElzxic^lislx 
Oixazxxxol a lo'wox'od ^13L 'V'alixa is assooiato<i -witJrx a lxif;?l:x 
X>i^os;]pliLato oozxtoxxt; xn t^lxo 'W‘ixxt>ox*, axxcl. a Ixi^lx -v-aloo 

■witvH a lo"W ooJtxtoTxt/ irx t>lio sjpx’ixx^ an<i. 

sxxrxxjmoir, 

X>«ax"'ln 4 Br t/lxo jpxroscstKxt^ ojrtJilso of t>lxo C7<ae»"rx4®flri«5» orx t>lrx& 
t>xij> fx*03noi IPlyamoixtilx, IH:zx|^lazx<5L^ t;o ffCaanrxlxxxr’^, Oarrrxxaoy, 
a xrxxxml30z* of sxxxrfaoo saxnj^xlos froro t^lxo lESn^Mslx Olxaxxzxol 
axxd soxxtJxojm iSjNToxrfclri 3ea "woro oolloot/od axxdL axxalysod 
fox* jp3H.os]pi]rxat>e»»fxycijro^ozxioxx ooxxoon.t>x'at>ioxx» and salinity. 
QClxo jpli.osjf>li.at /0 analysos 'W'oz'o made 'l3y t/lxe oolorimet^irio 
met>lxod of X>exxi^?4>s <^t>lcirxs, fixe €ialixxi t>y l>y fixe 

zxxeflxod of IKHxxxxdsexXj^ asrxd fixe lxydx:ogfexx ioxx ooxxoexrxf xra- 
fioxx fcxy fixe ^oeflxod. of Saxmeff axxd ^axxxeff (1921>. 

*X'lxe Ix y dJTogexx. xoxx ooxxioexxfxrafioxrxs ax'e expxressed as 
jpJEI. *!3nxe ixx.dxoafox- xxsed foir flxese defexrmixnLafxorxs 
'Was oxi'esol xred» and fixe 'V'alu.es Ixa've Ixeexx eoirxreofed 
foxr salf ei*aroi*. *X*lxe salf -ex*x?oi* ooirx'eotioxx Ixas Ixeexrx 
adojxfed fx*oxrn Xfajmaiore axxd IMEiller* ( -wlxo, xxsixrx^ 

exresol-xread ixxdicafox* axxd Olax^lc axxd X-tXxtx’s loox-afe 
sfatxdaxxls*^ Ixa've sf txdied fixe dex>z*ossioxx of fixe 
Jxydx:o^exx ioxx eoxxcexxfxrafioxx oaxxsed l>y salixxifies of 
& to SH ]parfs l>ex’ flxoxxsaxxd axxd a oorx’eofioix of 

— 0*27 fo l>e ax>l>lic»d fo oolox-iixxef xrio xxxeasxxi:*oxxxexxfs 

2 raade oxx oeeaxx -wafexr lyixx^ Ixetw-eeix 32 axxd 3^5 jxex* 
XEXxille salizxJfy. 

Xla-fa wexe olxfaixxed dxxxriixif^ JTxxxxe IB fo 22, 1B2B, af 
sfafioxxs 1. fo 1 3 looafed ixx fixe £2xx^lislx Olxaxxxxel, 
sfafioxxs 1.4t fo IB ixx fixe Stfxraifs of Xlo'vex’, axxd sfafioxxs 
JIB fo 32 ixx tJbie sooflxem JC^oxrflx 3ea. ^fafioxx 33 is ixx 
fixe xxxoxxflx of fixe ISllxe !£fi'vexr, 

TTlxe |^exxex:*al Ioxjv jplxosx>l^a/fe -valxxes of fixe sxxx'faoe 
'W'afexT of fixe DESxx^lislx Olxaxxxxel <e3coeixf foxr sfafioxxs 6, 
B, axxd 7) dixeof affexxfioxx fo fixe faof flxaf fixe xxlxos- 
X>lxafe ixx fixe xxjxjxexr wafexr layer's is Ixeixx^ xxfilised l>y 
fixe jxlxyfoolaxxlcfoxx af a ^zeafez* x’afe flxaxx if caxx l>e 
X*e]plecnLis]xed. Tlxe Ixi^lx "valxies of jxlxosjrxlxafe xecoxrded 
foxr sfafioxxs O, aixoL 7 xxxay pex'lxaxM^ oe dxxe fo looal 
eixxdolfncxeixf l^y slxijps, xxxx'welllix^ of fixe Ixoffoxxx wafer*, 
oxr l>y dxiaizxaBe fxroxxx fixe adjaoeixf laxxd. CClxe a'vexra^e 
]prlxosi7lxafe ooacxfezxf of fixe sxxxfaoe wafer* of fixe £Ixx|^lislx 
Olxaxxxxel ovexr fixe xMxrxfe foUow-ed l>y fixe 
<exolxxsi"ve of sfafioxxs S, O, a xxd 7>, is S-B4; xxxilli^rxrams 
X**0^ X>exr crxlxie xxxefxrre. "ITlxe a-vex-aig^e Ixydxrogfexx ioxx 
ooxxeexxfxrafioxx eac|pxrc»ssed as ^xJd axxd ooxrzeofed fox* salf 
eirroxr is B*03* 

Qt*lxe -plxospilbLafe 'V'alxxes xreeoxrded foxr fixe soxxflxexrxx 
l^oxrflx iBea axe ]ow*ex* flxaxx flxose of fixe lElxx^lislx Olxaxxxxel, 
fixe sxxxrfaoe wafer- ixx flxis o ai^ Ixeixx^ alxrxosf com- 
ixlefely de^vp^id of ^Ixe a-vex-a^e plxos^lxafe 

ooxxfexxf of fixe USTcntrflx IBea sfafioxxs w'as 3-^4^ xxxilliigx-arxaLS 
jpexr csxxlxio rxxefxe, axxd fixe a*v*exa^e IxydjnoKexx ioxx 
ooxxoejxfxrafioaEx exK^pxessed as ^JEC axxd eoxxreofed fox- salf 
exrroxr, S-1^1.’ 

*XMxe xneoox^cbs fc^^ fixe sxxx-faee w*afex- of fixe Blfx-aifs of 
Xlo-v-exT slbbow ^xlxoSi^lxafe yalxxes elosely a ^xx xroxcixxxaf x xxjg 
flxose xnsoorded foxr fixe tNToirflx Sea. \nxe av*exa^e 
1P*0^ ooxxfexxf df fixe dBLxre. Sfaufioxxs ixx flxis looalify w*as 
xxxilliiBs^axxxs iper* oxxlxie zxxefxre:, and fixe a-vex’S^^e 
Ixydr-e^pexx ion eoxxeexxf x^af xcxxx excrfxxessed as jjcxJBC .axxd 
eponreefed f oxr '' arx-ox-, 

3 Ol^lr ttjo^ f«x»xe ig tai n^ s aNaxi srs xiseai to ecOtfrolbe dvo izuBtxxx* 

axon t . me'’infti0 •810' ftx i s > xsi3 exrx>fafl<-y* 


C^iScx^axix3i£C fixe alxo^ve *valrxes of j^xos^agxafe sued 
Ixydxres^a. foxx ooxxoexxfxafioxx foxr fixe T^xxglxMaL -OaxSfltxxxel 
axxd soxxflxex<xx JNToz-flx Sea, if -woxxld seexxx flxaf' foxr i^xe 
2 >ex‘iod of €>lxSerrv*afioxxs, Juxxe 18 — ^22, 1228, flxexre -was 
a jjj^rreafex* plxof osyxxflxefio aofi-vity ixx fixe sxx^aoe wafexr 
ox flxe soxzflxesm JNOxrflx Sea flxsutx ixx fixe JEIxxalislx Olxaxxixe]. 
IMxe "vaxiafxoxx ixx fexxxixezraf xxxre fox- f ixe wlxole sexries of 
sfafioxxs W'as xxof xcrxoxe flxaxx 1-2**. ^X'lxe axre**a«e fern- 
Xxexrafxxjre of fixe JBSxx^lislx Olxaxxxxel sfafioxxs W'as .12 *>8^ O. 
ax xd of fixe !N^or-flx Blea stafioxxs 12-2*®' O:- 

*37tx& xzxearx iafif rxde of fixe ^znoxx 3 P of sfafioxxs ixx' fixe 
JBxx^lislx Olxaxxxxel Is &0^ 3t&' xxox*t^ j ixx fixe Srfxrai'fs of 
X> 0 'vexr, &X^ 02^ x xox -flx $ axxd foxr flxose ixx fixe JtiToxrflx B^ea. 
32*=* 3-4=' xxox-flx. *X*lxxxs, fixe rxxeaxx dijefer^exxoe ixcx dayli^lxf 
<sxxxxx*ise fo srxxxsef > Ixofareexx fixe sfafioxxs of fixe JFIhriglislx 
Olxaxxxxel axxd 2!iQ'oxflx jSea fox fixe xxxeaxx eixoolb. ol>- 

sexrvaf ioxxs, «T ixxxo 20, 1 928, was 24 xrrxixxxxf es, fixe l^^ox-f lx 
@^oxx;ip Ixaxdxx^ ^ I>er* eexxf loxx^rer* 



l**r<». X, 


pexriod of daylij^lxf . *Xlxex*efoxe, oflxex- ooxxdif Ioxxs Ixein^ 
eqxxai, w-e slxoxxJLd fox* flxis period excpeof axx ixxox-eai^«>ci 
axxxomxxxf of plsuixf ^fxrowflx axxd xropxrodxaofioxx for* 
JN^oxrflx ^ea ^r-oxx¥> w'lxiolx w'oxxld low-err fixe plxosplititf^ 
Goxxfezxf axxd Ixydz-o^exx ioxx ooxxoetxfx-afioxx irx fixe xxpi>or 
wafex- layeirs. 

1 ^X 1 $. 1 illxxsfx-afes fixe xrelafioxx Ixefw^eexx ooxxft-nt. 

Ixydro^exx ioxrx oojxoerxfr-afioxx, emd . olxaxx^^ xrx dayllp-^^^ " 
iirfex-v-al for* fixe m*oixps of sfafioxxs ixx fixe 3Sixx«li«l'* 
Olxasrxxxel, Sfrraifs of Pove xr, axxd ISToxrflx 3ea dxxxixxig? tli«^ 
pex-iod of olxsex-vafioxx. *XTxe a-v-ex-a^e of fixe data iV.>r 
eaolx of flxese ^xoxxps is ploffed. a^raiixsf fixe xx^oan 
lafifxxde of eaelx j^iroxxp. 

3BC. Xf. 

(JB^iolofi^sf xsxxd. OlxcKkxxistr oxx 
l>oaxd fixe 

Oax-xxene Xxxsfifxxfxoxx 
of l^aslxixxigffozx. 


mrsxJtossjxr^srr. 

w. JBL.- O. Jkf<Kw^ j^ua. v<»i. asTo. 1 . 4 »i* 2 or> : i 

aElsrn^St, O. Xa., «xm 3 L JSsnxete, O. W. «S’ocr. J9U>1~ ^ 


aElsrn^St, O. la., «xm 3 L JSsnxete, O- W- JFVie. «S’ocr. *' 

3L __ ' » - -■ ^ «* 

jBCsamar* Wt, W-. ** XXfo«osSttsl OlismfiKtry' sa 4 t X^tegralcs of Sea 

Oa^tXxKlse ^WwBtsfcfey y r e i wT <i »gs>. , 

JMxd IftUlm, It- O- «#otcr. Ss». <?J fce s» - ifirec— AT, 14-30, 



3>aBcs3D»c»3raEtr is^ 






'■ '^'''g^llai^- -it^g-iitTieoiy^p it i Wjr* ' 'y v** '3piToiriabi-'l«irtgl«it~. ' 

. ^i^iCa[B;»riibs . dt li»«bll;GftOaaisiC €^rx*^3ci^ 

.3:!r3LOtMg>oie'<;^S^^ <5«a*r;iiCMc]. out> f irozr^ i>9ac» XTjp^ciir '01>^ 

serjrv’a^twc^v^r* ' Jkigpir«^ ^w<i» wuatj^ au 1 m>1£ yfeModcm 

Inab^o 3^<»l<SI«Mar i3x4>o]r««it»x3ciLje; m«^on?KiiSbt>i<>i;i. 3Pi9^«MP<3lLi£K4g; 

ieuapbci. of Ixubo o£ ‘tJbLO »t^]:*«tt>osi3g>laLoro 

ox^ox* Kfcox^Jhikoxr^ auksuSL i^lrstteixr XH9>xx:&«.X‘1a»«.i>lc» ao«bJ»oxx«kl 

xTAXTi^t^ioxxei. . J3L auunonauari^ of -felxo x*osviVt>« wotaujr feo of 

ixxfiojreatii ^>o x*0»dte>**i of J^^'^'wxtxc. 

1bl:»0 t:ljU?oo of 'feira.xxsi'bion. f aroori talx o f>xroi>o- 

sjp^lxoiro <50 atiXTAtoaxiMhkOzo olaussil&«»<3L dy "VST. 3Ei- X>iri.os, 
J:l^aJtooly’ 

^T’^apa Jr*--~-'VVTnk<oriL ’fclrko 6t>i*ot>os;]plxox*o oorxxxtxcijnLOOst 'witrln 
€k.xi, ixatxroMioix ; 

fnj/goe XJT “Wlhoo. ±>1x0 af»x'a.t>oa]pl'\oro 'l>0]g:ixxs -wri-fclx euti. 

Al:>iru]p't^ •fcjra.muBtit^iogt f^o a. 't>ox3nk.3pex*ett>vijro ^xTCMlieo-b 'boloxv' 

O. 3 pw&jp feiloxatfcotiapo -wi^lxoTtif. ixLxroxnsioo. s euntcl 

jrjrjT-' •H^Vnki.eanL 'trlxo dooaroetegio of letp>80-3rciui:>o f.ajicos 

p»laoo garcMa-oetll^r j 

a,ro ina/&tt xiv-if^Ix- X» ctcfciitiioo, «. fouurfclrx ooxi:»jr>osi-fcc» fyoo 
■vvitiJb*. I Cb'l>oxro XI oitr HI is csomTOOxx bo-fcx^ooxx t^lno xioLOot^lxs 
asrovom.t>or -fco Ajpnt^ 

DxnriziL^ -fcHo ^]pril X9J20 to lVi:a.x>oix X^Stfi, ■4t& 

T'^ooxrcls of a^oonutis ^c^ixx^ ojp t^o t>lxo 8t:>X‘a.-fcos}>ln.ox*e» ebxo 
a,va.il£i.l:>lo. *X*lnkO xmoisbo lxoi^1rxt> of tulntcs ■fci'ox>oi:>«fc\aL»e is 

IS-O ^ooci 3 raniatxxi.io oxr 1€(‘3 OTxiiTx«or 3 r lsLiloxo.ot:>TOS oxici 
imeori. t;exxxj>eiX*«fctioro A. 

Xo X eLX*G x^lo-fctioc^ -fclxo Ixoifaflii't.s atxxcl t;oTOi>e>r-o.t>«jnros of 
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tlio 't>xroa:>o]OauiJu«o ol>t>«kizi.€»<2 froro flxo arsooarcls of t^Hoso 
£«>sos3n.1>s. vV'fescnL tJbiO trirAzxsit^ioo is of flno ooannij>osit>o 
tyi>o, t>ot>l 3. Tp osifiostij&i of nb{>icl <sX%macx^&» of l«ix>so-i-ot-o sm* 
j>lot.t>cKi, Tra^o s\xcf<fearx juuncxjp of «unL<i ]xoig^ix1> 

of trjrcxooxMOOs l> 0 'fcwoo». OotolPoar s.ri.cl iNfovomifesr is 
s-.p>oc5ia,lly cootiow'oxfilxsir* mm iti- ooooxss *ooi?o HxsrO m noLOOtaJhi 
MTxci s, f^aulf tet^eor tA%i& -eiincio of of tiiim 

TO0OS003C1, froxo stM^rfili. I3ttdl.i»r« lE^Voxx^ tlxo ^> 0 ^**“^ xHLoW 
of sossooaX ^rsiariatftsicNO^ wo »q»«t3^ dU'V'ido tJbo yoa-r t>xoacily 
lIXtO fwo IpMEUrte 

(1> 0«<o*>ef*-. I>ix**in^ tliis 

l>oxio<a, of fas^yo^at-t^-g is X or- II 5 *if XX, 

Ttio ixxxfial olsMMnfi^ of X«iapso-*?ato is followocX toy 

4^0 :in.Y«sutsioi3L sooo Shftoarj^ 00 -^itoatr ftooro is always an 
»»woirsxo!o. of in. 'fctoo s<>rat>o»y>toeap©- Hio 

itiean yaliM of fjlia of <stoier' fs«ox>oxM>i.oso is Xfl-li 

3No. 90)S#> ti^r-os#. »3K»3. V , 


ttooeXy oav ai o j hclloniiofcjpes, and ite amoan 'pamx>ojra'4>nr«» 
A:* I*too' '^pieiiriod of aot^ixrit^y of tatoo xxioosoon id. 
nox^iaxn India is Joly t>o 3oi3tJomtoox“* 

<2f> JST'Cwmm^bmr’ «o m>'£dg<jU& cyT — —In f>tois 

ty]pos HI and XV ax*o xnoi:^© ft^ooant^. ^xron tosara 
'tfienpo is almost^ always an inxrozrsion of t>am.]pox*at>oipa 
atoox^ ITT ^oodynanoio ]s:ilomot:.x*(e»s. Itoa xnoan xralnos of 
JStft and I’, dm^ins t>tois i>^*‘iod aoro XiB'S ^Icm. and iSfcOX*^ 
if wo t>aIs:o f>too XTalnos oojtMroenpondin^ t>o t>too to.ig:to.ar' valno 
of jfif, on ooc%astons xvtoon. ttoo f'X’ansi'trions x?iroi70 of "tyj^s 
XV, and 14k*0 £^tcm. and :203-S*^ A., if wo ti^alco xraroos 
oox*ros|3ondin^ -fco t>too loxv^or xralxios of -HT,, 

A. si^nifioane foat>nx‘o stoown toy t^too i^osnlto of t>Ho 
monsoon j>oriod is t>too oomj>ax’af»ixro2y toi^to t>€>xnx>03rat^x3m9 
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T’E.«M»^c:iK«i>'r 

:vio. 2. 


toot>xx>-oon and X3 g^lcm. and t>too oloso a^iroomont^ of t^too 
tooi^tot;>t>oxnj>ox*at>nro lincMS tootix«roon t>tooso lifnit^s witto. 
tvtooetet of sat>nx*at>ion adiatoat^ios. 

In St aro slxown t^too xralnos of iplottod a^ainsfc 

ibtoo ooarxosx^onding? xralnos of rHxo xraXnos ototainod 

toy l^amxnoXon from asoents ati JSat^axria aro also ^lo'ittod 
for ooTni>orison. Ttocs igonoral ti-endonoy of JRTo to 
ax>X>x^aoto. a limiting xralno of atoovit 17*^ l^lcxn. xj^dtto 
dooroasine: I^o i» xrory sn^^ostlx^o* 

38C. It. Itjkass.ii^rs.'rjscj^TS'. 

Miotooroloerioal Offiioa, 

X*oona, Oot. X2. 


nrtoo VoXooXty C3oo<3Elotont of a Hojmoi^onooxw 
dXmoloouXar Gas Roactton* 

*Z*mB: ttooory of Idnotio aotixration toas tooon stooxsn toy 
Hinstoolwood to load to a simx>lo o:x:^i8knation of tooxno-. 
Igonooos toimoloodlar roaotions ICmotios of OtoonodNSsI ' 
Otoan^o in Oasoons Systoms,** Oasdf. XTnixr. 3P!r<ess>. 
j^ooordin^ to ttois xtio-w, txvo moloonlos roaot on ooUision. 
'Wtoon ttooir Joint Xcinotio onorgy iM> imj>aot oacooocts a 
oortaln limitLni^ valno JSJ, tormod ttoo oritioal incxrornotKt ^ 
for ttoo roaction. Ttoo nnarntoor of toinary ianpa^ts of 
tf tojs Itcind por sooond in a £g^as oan too oaloxdXatod toy 
jnoans of ttoo Xcinotio ttooory as 

wtooapo is ttoo nioloofnlair dianoiotair^ tSl, tfeo ijoo^fe 
sonaKO xrolooity, and n t^o ntucnlH^. ^of pttwrtdolos peop; 
otsitoio oontianotro. Sy oOtoc^sarin^, t^^'^asqprossion stmito 



924: 


jv:u4 ar X7:M-js! ■ 




A^crfe-u-ciJl of xxs:olootjtloe» xroakCrt>lKx^» <r-^*rn octlouL- 

la<t>€> t<Ho v«lIxio of ioltx^ oxrlt^iocbl. iJ3.c»ron:i;Oi3Lt> JET. if Jfc 

is 't'Ho xrelooifcy ooof^oioxiit/ of l>ixn.olocxalctsr x-osotvioxx 
rxxoAsuxodI irx xooloooJlos l>or x3EUxi.XLt>o litxo* 'wo 

Ixetxro 

2-v/2«-o-»««:»e - ^/«5r — fc . C7“ . ' ^9" , 

'wixoxo O !« t>23LO oojnLCOxi.t>xekt>ioxx of i>lxo zroebotiiri.s solxst'jskxxoo 
ixx areixvx roolooulos jpox* litvxo. 

ATk. iix€ic»j;^kocrk<foxi.t> imosxxs of cfofoirrnirxiixS 5 JS7 is oxovicioci 
l>>^ Sfc <iot^xi5ciirxa,t>ion. of tlxo i>oxof>or'Cbi.oxo ooojfiSoioixt;, ‘»y* 
of f>iaLe xocxotdoo ei,oci oetloxi.lSrt:>ixxA eM3oor^io.jE3: fo “fclxo 
.^xxrixozxixxs oqo.a.'tloxx 

sr-^ lo). 

So fcLX, t>3xo €fart>i% for -fclitxoo difforoot# ‘Himolooolax 
xofibofioaxs l>«kxro l>ooxi. ^k'v'sdletlxlo fox fiOs^driL^ t>lxis flxoor^ 
of klxxofio ckO't^i'V'ekt^ioxx, oaomol^r^ flxo Ixomo^oixooos bx- 
xrxolocolsx deooxo^osiiiions ^ of aHI, £tri.d 201 j,0, 

cuxci. “fclxo f.wo jmoUnocls of o&loxxla.t*ixx^ fJxo crit>xo«.l xrxcxro- 
xxxoxxti gi-vro 'vcklvxos xrx ^ood »grooxxxoxxt>- Ixx flxo ooxxxse 
of cwcx oxcs.xTxizxekrt^iozx of dci^f^s. of ESodoxxst>oixx e^xxd Ixis 

oo-woxic€Mrs oxx f/lxo foxiicxartiioix cvrxd doooxxxj>osit>iorx of t>lxo 
fxii^lxox oxcxdos of xxit^xogoxx. C7 /m5*»x.-* f.OO» 08 ; 

f 022>» I 'wei».'3t>xix<53t:t f>y -fclxo fciot> t>lxa,t> Ixis xzxx^os-t.xs*^^ion 
of i>}itO flxozxnrxcd doooxxx]posit>iorx of xxlt,xo^oxx jxoxoxcido 
jxxovidos -fclxo XXXOS.XXS of CKj^jxl^rixx^ yot* f xix-fclxor t>est> -fco 
fjrxo efc.l>ovo tvlxooxry-. IBodeixs-fcoux s.rxd X^arxxxs-tot^tox <loo. 
oii>. > foxxxxd i>lxsri> -fclxo t.lxoxxnrxOil ofxekzxj^o 

2^^0* *= 2]tSrO -+- Oa 

Is a Ixoxxxo^oxxooxxs IxxixxolocviJIax xoaofiojx. arxd deit>exxxxixx.od 
it/S volooitiy oooOfic3ioxxt> &,t> a soxrios of dvo t>orxxj>oxativxr*e>s 
Ifcxoi/'vtrooxx. ©02^ axxd G©0^ .^Ixs. IFxojnrx flxo dat^a igivorx fox 
i>lxc» 'V'olooitjy ooo^ffioiorxto (for oxaxrxplo^ 20^ g:raxxx- 
loatolooxxLlo of C2KrOj|3 I>or lii>ro j>or xxxirx'u.to at> 02T® y%.lxs. > 
azxd froxxx toxxxjxoraftxro oooffxoiozxt; (1-©1 for lO** xrxso 

of i>03xxf>oratvijLro>9 t>lxo orit>ioal izxoroxirx€»xxt> oaxx l>o oaloxi- 
latiod l3iy ±Am^ t»wo TOot>ixods oxxt>lirxod alxovo. Tlxo oxxly 
rtxxooxrfauirx c^xx.axxt'l't^y is -fclxo xnolooxxlar diaxrxo-fcor. ]P*or 
<>lxis I falco tilxo valxxo of 3*33 x lO"* oxrx-, l>y ooxxxjxarisoxx 
-witilx t>lxo' idoxxtdoal x^alxxos foxxxrxd l>y IRarxlciixo for t/lxo 
axxd OOji xxxoloo'ulos. Xxx axxy oaso t>lxo XTariat^ioxx ixx 
flrxo xralue of cr xzxedcos xrory lit>t>lo difEoroixoo t>o t>lxo x^alxio 
of -E?, •wlxiolx^ for oxcaxxxjxlo, is orxly alfox-od t>o -fclxo oxc'toxx't> 
of 3 ]por oorx-fc t»y a lOO p^or ooxx'b irxcsreaso irx -fclxo xrxolo- 
oxxlar diaxmofor. 

'X'lato rosuLlfs of f-lxe oaloxxlat>iozxs for ixit>rof 5 orx p>oro:jcxdo 
ixa'V'o 1fc>oozx addod l>o flxo i>al>lo of jEXirxstxol w'ood g^xroxx 
l3olow» and tJtxo sat>xsfaot>ory aigrooxrxexxt> ^arill Ixo soon fo 
pxro'vrido a f ixrfcJxor ooxxfxxrmatiion of -fclxo -fclxoory of lcixxot>io 
aotJ. vafrion . 


JeLeaction. 

OTtoermal 

X>ecoxnx>oaitton of 

wM. ooaff. 

4,«mx>. co«4Br« 

A.tos. ^emo. of | 
Identical Vet. I 
Ooeir. <0-0»14 ; 

*g- mol./titre/eec.>.> 

2isr.o 

©©,ooo 

©8,©00 

9©a 1 

2IIX 


44L,000 

TOO 

23SrO« 

33,200 

32,000 

©7© 

201.^ 

22,000 

21,000 

384 


JR-. O. W^. X^ojBtmxsn. 
X>op>arfjnont> of IPlxysioal Olxoxxxxs-fcry, 
i^axnlixrid^o TJj.xivorsi'ty. 


X3frotorncminmfXon of f^oon txy j^tmado'W'. 

Oo£t,nxGhcr3* t>ixno is now" so w-idoly dist>xdl3>ix.t;>od iklxat; 
do'viocxs/for 'fclno aoomrat^o roadt3::M^ of sxxndials aro soarooly 
mdro om*toi^ibios ; l>x:xt> as a oxxxiosx'by may txo 

woi-titiL wJbdIo t>€» 3 pnti on rooc>rd a nxot^lxod w'lxiotx I nsod 
frojn t.o . Ji330» toy leirlaiolx t^too moridian p>assaigo 


of iufxo sum 'was dotorminod i>o witslxin ono soo^^iSEid. ■ 'toy 
moans of a stoadow^» 'wil>tooxabt^ cikny Ibons oir oistosenr- ojp»i^toal. 
apxpxlianoo, t>li.xxs £ 

A si>rax^lxi> rod, 1. >, in -tha^ pxlano ' of i>too 

xnoxridxan wras xxsod as tJxo gpxonxon, and in titoo sanxo 


pxlaxxo and T^^rallol f>o JR 'was a st;rai]g:to.i> pxiooo of WirO, 
dis'banoo from JR 


a't> sxxolx a 

tilrxa'fe i>to.o diaxxxof>or of i>]rxo 
lat>it>or wHtoon viowrod froxn 
T9^ was toalf ffxo ananuxlar 
di amefor of t:.lxo sxxn - Vt^lxon 
f>lxo sxxn is on 'fclx.o xnoridian, 
oas-ts 'ti'wo stoadOwa of 
oqxxal int:>onsify oorro- 
spxorxdina t,o “fclxo oqxxaX 
aroas of -t;too son’s disc 
w-toicto aro no<> covorcd toy 
JR. *X*lxo int>onsxt>y of t>ii>oso 
slxado'ws ctoanj^os rajrxidly 
■witilrx flxo son’s irxo-fcion. If 
JR coto -tlxo son’s limto ai> 
flxo f oxxr p>oinf s -d , JR, O', 

JO, tiiio areas of -tlxo sxxn’s 
disc loft> xxncovorod toy JR 
aro (if ^ d.OJR = and 

^ OOJO=^a^ j>roj>ox*tioxxal 
to ^ ^x and ^ sin and -blxo rafxo of t>lxo^o two 

c^oantitiios si'xros tlxo x*olat>ivo intonsitry of t-too slxadow. 
1'*tois^ is stoowrn in 2, 'wtoox-o ftoo ordinafos ^x-o 

flxo xnt>onsit>y, and fljo atoscissa tvirexo in seconds, 
onit int>onsit>y tooirx^ t:.Hat> doo to illomixxat>ion toy toalf 
t.too svxn’s disc. 

It> xvill too soon t>toat. xvtoon tilxo ixxt>oxxsit>ios of ftoo two 




3 ^’xo- 2 . View^wJ torom FK, one cninut>e wtU elajMie toetween tfae tlmc'a 

wtUcJx ttie edse ot ^ to a tansent to t;l!»e aixn*a ISnxb, and 'wt»eii tne 
eame c^dse Xorxna a dlaxnetier. Tlxe carve .dJB tflvea tKo Int^^nHity 
of ttxe aHadow of "W t^turown toy ttoat x>art of ftoa attn exenosed »«'- 
tween JRE axtd <7J!9 toetncc ttoe almnitaneona tatenKlty of 

ato a d ow tiurown toy the correax>ondtxas area "toetsween C7X> and t,i»r 
other eds^ of -ft. 


stoadows ax*o idont>icaI, tlxo -^rariation ifx intoxxsxt.^" iis 
rattoor moro ttoan © oont> I>or socond# a difforo^*^*’® 

Twtoioto is roadily apxjpxrooiatod toy ftoto oyo, if ttoo sor'fon 
on -wtoiotoi ttoo stoadowrs fall is pirotoetjod fx^m st rd,v 
lil^xt, _ 

JIL, 3M:-AJUC*o<r:K . 

3 IBLaring: Orosoonf;, 

' jESacotor. ' ■ ' 


/ • 
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'. .*X'!b4» VnudbasriM^auaMj^^ oC R«»tel:i^pirt3r« ’ 

&70EL AJBfcCTBno AT*x^ R«ULc»*a 43IiQSL<ra3,^:sr X7 oV. 

n. 80S> -wo-ulct parolMbbl^r l>e ««UBi^dl« if xxo4> 

fey *fe® * * Ixxtiirodlxiofcioaci. ** of !E2dl.€i.iriL||;t03n.*ei ** l!!^»t>feo> 
xkxat^OAl Tfeooxy of DEi-ola.tivi'fcy,** moxo p«i«x-i>i<aruiXeurl 3 r ffeo 
lo ^ia l p«drgi^CjPCfcjpfe on. x>. &« 

di£&ov:il4>;y etoom« f>o 4 urino ;^rom i^feo ooz^ueiioi:!, of 
•t>wo mo. ofejoot^ Ar&d i-fea 

zniett>ia^lic:c»aLly j^npf^sofiiocl. t>]:itAi> ti'feo moAsmro of cb ifii jan 

ebfeetoloiso ^profx&rf^y of it> .auncf incte»£>oixdlont^ of 'fcfeo jp&c»oi3l 
wfeo xxxocusmros^ ity «bixdl of fei«t oiroxnnsl^iBbzxGOs. 

*X'feo cbot^'ixebl ftibofi Is ffefibti 3rerl«bt:i'vf^y is not> Gonooxmoci. 
wiffe i>feix»^p» in i>feOinciolvo« ofejcso-fcivoljr oozuaicloirod* fexatf 
'vtriffe ffeoiz* xno«b«l^xxros» cbxx^i & xo-osswro* 'virfeei>]:boi^ of an 
infor^vral of t>ixxM» ox* of Xoxxig^fe ox* anyibfeixxj^ olse* is as 

zxxrxcfe a ox-oooxrty of fcfeo xnoasixxx-oxr or ox Inis ansfxnjL* 

xznexnfs*. winioln aro xxnoroly onctvoxnsions of feizrasolf as it> 

is of -felxo tfeixn^ xmoasorod., xo^ardocl ofejootva voly*. A 
xnoasuxro tifeoTOfora xxnay feo oacjpootxad t>o nraary 'wifln flno 
oix'otnxxnsfaxxoes of fXno ofesox-nroxr* axxnoxi^gsf ot^lnors* Inis 
sfafo of x*olafivo xrc^sf or mofioxx.. Xt> 'W'oixldl, ixx faGt;* feo 
st>raxxso if ii> ciici xxot>. 

XBoarixxjg^ t>lnl 8 disf ixxc-fcioxx ixn mixxci , f Inoro is xnofHixx^ 
ioc?ra<iifelo ixx lexn^^lns, fimos, xznassos» or axxy ot>lnor 
I>liysical q|^nxaint;it>ios moasxirixx^ vai> difforoxn-fciy aoooxKiln^ 
t/o tvlna 8 t>at>o of x*ost> or xxxofioxx of flno sysfoxn in. '^Inioxn 
t;lna^ ocour, xrola'tii'V''e t>o an. ofesox^v^ar in anofinor s^rsfoxn. 
J^To encj>ox*ioin.oo is ooxn^raclict^oci. Xn faot>, flno opp>osit>o 
»va.iPX>osi‘t>ioxaL ooxnfracXio'fcs ffeo lcxxon«m faot>s of i^lno olocfxo-* 
xna^nofio fiold* a«xxci. it> is a xxnaf.t/or of ofesox'xra't^ioxx t:>lnat> 
t.}no mass of an oloofroxn olnan^os nwnt>ln. ifs volooify ; 
artci if xnassosy •winy xnot^ fixnos f Tlno qvaosfiozn is xno4> 
■wlnaflnor or xi.ot> t>-vsro wafvolnos tviolc f-ogrofclnor x-ogjardoicX as 
a punraly ofejoctbivo oocsnrrenoo, fent/ w-lnoflnor ono xnaxx 
ofeser'V'os fino oflnor xnan^s w^atioln fo i>iclc 'wit>ln Inis ownn. 

X^rS^arciixn^ t>feo xxnain qnxosfion» fJno unctorstanciine: of 
rsVativifcy, X^w-onxld sxxfexxnif> i>lnaf ono of t>ino roasons for 
■tins Gomj>ajrafci-V'o failnro of so xnaxny oxcpiosifors to xnaJco 
t> 1 nsinnsolnros nxndorsf ood Inas feoaxn axn ixxindioions olnoico 
of a lino of ai>j>roaola to i>lno snfejoof. Of all iixnos of 
ao f>roaola tlnox-o is noxno» as X axxn f>orsnadod, oqnal fo 
iSixnstoin's own, at> loast> for olomonfary i>nxrj>osos- 
is a maftior of xnnxoln sox-ornso flnat> xnoro "wjnitors lianro 
not^ adojptod IBIinstioixx^s dofinifions of -trlno spooial and 
l^onoral ^xrixnoiiplos of xrolafivit-y and dovolo]pod flno sinln- 
ioo-b aloxxi^ flno lino npv'lnioln tilnoso doiixnif>ioxns oloarly 
i ndioato . 

JBlixnstioin’s feoofe snflors froxn ofesonrity in many 
f>laoos» fexrtv it> feas t>lno snjproxno xxnorit; of jnrovidin^ a 
si^rin 0 afeont^ wfeioln t^lno snojoot; oan oaxxdy. ISTo donafet* 
t.]no ^.fiBLonxl^y in orodit^ixn^ tilno nxxfamiliar oonolnsioxas 
of ral 4 |.tiindtiy xnnast> taXco its sfeax-o in finis failnx^o, fenf 
Inoforo layixx^ so xnnxoln. felaano n|pon if I rosiaooffnally 
8 xn|i 2 :£Sesf flnaf ]E«ixxsfoin*s xnofinod of a^pparoaoln feo friod 
Txidro widoly. X sjpoaSc: -froxxn oacx>ex*ioxnoo, for X Inanro 
friod finis xxnot^od fo ffeo onccdnxsion of all offeoxs, and X 
oorfaixnly feavo xno roasoxn fo ooxnjplaixn of failnnxo, if X 
xrnay Jnndfi^ fxoxxn x^ross xnofioos and nxnnrafo oorrospoxxd- 

«noo. lufyr : 6 rsf apnlioaficnx of -unis xnofinod, ^nroxy 

»nooossfnxjU tel affaixnxn^ ifs xxxaixn ofejoof , and wiflnixn mfs 

liKnifafions, wfeioln woro soxroxo^ w-as jnnxfelio falk soxno 

eigtlnf or xxino. ytetrs a£$o» flnonx^iln norlnasns flno inoidoxnf 
Has xnow feostt^ forsEoffon. jLr»nNrx> 0 »r Box.*roi«-. 

4: 31na3CT«qgj^;ro X^oad, 


r'X'aatt xxxodoaf xrennarlc xnado fey JlXr. IBolfoxx ixn flno 
^-ynoliadixM soxnfonoe of -feia loffor refora, wo oncinoof, fo 
fHo faof lUnaf ixx Xl>21 Ino was awarded flno jnrizo of 
aHoixf i&1300 ofBorod fey ’flao d.-»ner«o<xa for flno 

c'leax^mf oag^n laTn afion of relaflxrify for aenoral xoadoxs. 

l.r>. 

nro. XW3 ' - . 


mto *S!*ti«*aXxal Kaci^anston of^ ' te^ovteury. 

Xasr a xoo^xf ly jvnfelislnod feools: on ** Sloaf and ^Xlxomno* 
dyxntennos,** fey X>r. XC- Xfofeorfs, rof oxroxxoo is fnado 
on x^aegos 203 axnd 203 fo xxny w'orfe on flno flnorxxnaX 
oacjnoxnstozn of xxnoronny . Ooxn^^axHlson is xnado ixx a fafelo 
feofw'oon xxny x*osTxlfs ofefainod fey flno enlioa •woi^lnf 
flnoxrxxnoxnofor xnofinod and f Inoso x>nxfelislnod fey Oallorndar 
and 3Xoss W'lniolx -woro ofefainod fey flno Oallondar^ 
X^ognaixlf afesolnxfo xxnof Inod - Tflno annf Inor of flno feooXc 
roforxod fo xxnalcos flno follo'wixnjo; Goxnxnoxnf ^ 

TJafil flno nroary coxxsidorafelo di£toroxn<»os feofwooxn flno 
•voltxos of lo'w toxxnp>orafnz.r^ei ofefaixnod fey OaUoxndar axnd 
^MCoss jaxnd •ffecHso olnfairnod usixiig* -vroi^lnf flnoranomofors oro 
oaci^aiznod, finis fafelo Txn-uusf feo fcnlcon. as roorosoafixnjs^ fina4»^ 
is anown afeonnf flno ooofQLoioxnf of afesolufo oncxnaxnsioxn of 
xxnoaro-ixry-. Tlno fnosifioxn is ofe-vionnsly nxznsaf is£a<?fdry. 

Xf doos^ xnof ajpx>oar fo feo gonorally Icnown. flnaf in a 
I>xxfelioafion <arV€xv. o« Jfne, JSxcr^ des f^^oxdEs te JMTea., 

X01T> flnoro aro x'ooordod fnnrflnor ofesox*^afioxns oxn flno 
flnomnal o>xcx>axnsioxn of xrnorcixry for flno xaxni^o O** fo 
XOO® O- carriod onnf fey Ofeajnjntxis fey flno Oallendar-« 
Xfosxnaixlf xnofinod. X^noso ofesox-nrafioxns a^^roo ‘woll 
wxfln flnoso ofefaixnod wiffe. flno silioa w^oig^f tlnor- 
xnoanofor, as flno follow'in^ fafelo slnows t 

OoxBjrrxoxBxrr oxr ^ssr>x;.xrrrs: XZsLmnxxsxonv or 
JKXsao'cmt'nr x lO®. 
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A. finxf-lnor i>a;f>or on finis snnfejocf Inas feoon px*oi>ax*od 
for jpvnfelioafion, in wfeidn lafor and xxnoxro oncfoxnainro 
ofesorxraf ions on flno flnoxnnal oncjnaxnsion of xrif xroonxs 
silioa aro ajninliod fo xxny ofesox^^rafions x>nxfelislnod ixx 
1214:. 

Xf*. jr. XXjflLax.owr. 

Olnolsoa X*’ol 3 rfoolnnio, 

IMTarnrosa Xfoad, lL«ondon, S.V(r.3. 


*371x0 ^Xa^xxoflc A4l[oxxxoaxt:s of 39ydrogtoxx»lllco A^foxacns* 


X>R. Xlmgxx?^s loffor ixn i^sTA-rmunss of Oof. 2 T S€»oxxns fo 
ixnptly flnaf flno xnaj^nofio xnoxnonf of a lnydro^;:on>lijbco 
afoxn Inas so far feoon calonxlafod oxnly for xacLial 
qnxaxnfnxxxn nnnmfeor zoro. I flnorofoxro 'V'ornfdro fo ^nro 
t^o ^ronoxal rosnnlf, enc'fnoofixn^, feo'W'oxror, flnaf if Inas 
alroady feoon oalonxlafod fey offeoxs* * 371 no oaloixlafioxx is 
oasily fey o3cj>rossixn« X>arwrin*s fnxxxofioxxs ixx 

fox*xxns of X#a^nnox-ro's jpolynoxniaJs of non-lXnfO|^ral xaxnlc^ 
Xf is oonyonionf fo wrifo jT «= Jb -h 1 wlnon if is x>osifi'V^a 
and — Me wlnon if is no^afivo, axnd fo wxrifo»X 3=53 — •>*>». 

iV' 3= -H ~i~ y*), wrlnoro jn is flno radial c^tnxaxxfnxxx 

nnnmfeor and y = 2'irJgro*/^-o. "W'o find flnaf flno xna^xxofic 
xnoxnonf Is 


- a )<0^ Bofar 

Z feoing: flno oqnxafox*ial q^xnanfoxn xxnxxnfeor. ^CX^s is 
flno onx^nrossioxn of sxnaoial <giniaxxfitex^oxx ixx X>ixao'*^s 
sysfoxn. 

y*, !Bt. IPxxnn-D- ojf . 

Ooxnxxs Oixrisfi OoHogpe, 

/ -Ontford, X4. , 










*jrjbt« R«5<r«5ixt: Srai>1tiom oX St:xmA* 

By Birof. j3.^iaL.^^arom3B x>i JF'aEfcA.as-oo,^ TTnivex-siljy of Oet1>a»xxi«k. 


TN'A iicts fiblwctys X>i:rosori.'fce»<f t>lxo mos-fc va,rlo<i 
^ooclyxxcLzritio slxi .<^ or^jp-fcivo i>horjLOxr!LOxi.«., sojpetr- 
T:>y of x’ox>oso so vsjrioci tilxs.'b is fiitilo 

fio xxk&u!k:& CLXxy -fco c5Lofin:e» tJKom 'wi-feln 

oisioxi.. X>xirixxg -fclio ixirLot.oo3ni-fcH coxxtii:i.ry t>laoro "wroro 
t^oxa. ^irocbty ola^ssios^l oxnj.i>iiion.s €i,ooom;po<iriio<i i>y ina- 
posiza.^ omissioxxs of TTrom. 1802 -fco lOlO, 

BMiZXCt did zi.ot> jarosorati euioty oixtibiarsi^ of iMci.x>ojrt>a.xxoo ; 


■wajrriiiag^ cm. ozcx>3.osion. oooaxirrod in. tXas lii^laos't 
ox'CL’tor' ora t>lao r3Loirfcia.-oaj3-fc sido, -wrlailo -fclao oon.tea.1 
oxrcat^csLr -we^m qrait>o st>ill. A*t> 181a. Ck raow vorati oooraod 
ira t>lao Vs.1 do! JLioorao (2TOO ncaei:>r’oe>* wit>la oxaaWsioia 
of Ict^ck ovor ctlaoia-t 3i50 rraotnros ; ckfc t>lae scaxaao t>inra^ 
'islao sialat/orrcLraockra ooiaxrso of t»lae Icl-v^cl ^wcts dlrocrtecl 
■fco -fcla© soaafcla of IWtonfco ITaraanaoia-fco, so fctx* cts tilacfs 
ocks-fcorra jS&ralr of IVtoxa-fco Otil>a.rais., AJ^rlaoro ct soooxacl 




for’ *fcla© criaxo^ioxa of 1008 ira tvlao aapnpox* x>€tx*fc of 
■fclao ’V'ckl dol JBoxro s'fcojaood eaf-fcor* &, fo'w dLcays. Siraoo 
^laoza, -wo iacL-vo lackd tiao oraaxa-fcioras of lOll, 1018 
4of Ck fo^w Hoair-s’ daarck-fcioxa), 1023, caxad -fclao x^rosorafc 
yoajp. 

■ 'Wlaora Bt^raca is ira or“aa;p-fciora iJao Icavio xraa.^rract 
ckooaarraailck'fcod ira ifcs irat>or*ioir doos raofc sl& ct italo issaao 
fiTonca -fclao oorat>ra9bl orrcffcoar, lara-fc oooras et pcasss^o ixa ifcs 
Xctfcox’Cki w&lls, oi'fclaoir laocsctaase fclao Isaarca is aixaetlale fco 
arise so lai^ib s-s fcl^e saamrraifc (3313 rraefcrres lalaove soca- 
level) oir ‘Ibeocaaase ifc eiscerfcs ora fcHe dcaxaJrs of fclae 
vdlosaxao ca Tn*essazare so i^ecafc fclacafc ifc lareslrs fclaerra ira 

g C|oes carad flows fcl»roia^la. Tlaaas, eafc 10 la. 30 xxa. 
;30 O.IM.'T.) oiqi INTov.,- ,2, 1028, -wifclaoaxfc etxay 


verafc wes ojpexaed, tJae Icavea from 'wHiola ixavaded tiie 
vsltey l>eloav carad sfcojpjaed oia fcHe -jgrlarra of fclie 
X>ora*ae. 

Towcaards fclae everalrag^ of ISTov. 3, ca mdare iratonse 
Isvio effaasiora ^rroloraiged fclae saala-fcorTreLaaeMa course 
of fclae Icavca so fear eas fclae remora * I-#ca ISTcaea^ ’ (I lj50 
mefcres)* avlaere fclae fcJaird verafc weas ox>eraed (l^'igc. 2), 
fclae leave, from -wlaiola exxaerg^ed eaiad reeaolaed rresa-iy ^ 
fclae villca^e of Oerealalaea, calaouifc 10OO mefcres from tho 
see. Along fclais s\al>fcerretrreen ootax-se, smell r^raters 
ocorar ira fclae form of l^iafcfcozas ezad of different rnag- 
xaifcrades. , 

Tlae jareeerafc eriaiafcioaa of IBStne is one of t-a© 
feelalesfc recorded in liisfcoarj^r, latafc /fclae eiaoi inous 








^<x 3 ai^ im ti^b^taaiL ' 4 iJ|Aart« ixn, crti^csr e^iA^jpti&CKns 

of loaa^gear ^jisiv0^t^<XEL* 

lCi%e> v<liJ 9 t»'iot> toAV'esrciod 1 :>:$r f>l 30 Ict'crck is iaaosi> 

£ox*ii>ilo oti 3 Br 4 >x]ts>, smo.^ 'wi^aut; was oortoe Smil- 

ixx|BS dUstiZ'ipt> of I!tf£ei.80«bli, «l floiorish- 
iziL^ froit»-gTrov©, €l ltjuc:^]u^sbxvk ^ctir- 
<lorL:» or* ^ fixio virreiyeMrci, is oo^W" 
il>ui.rio<i t^oxTOS-feli s^rr orroafsoons mebss 
of laaird cbxrd smoking Icb'V'ct. Xn. 

]pietsezs> of IVCetsos^, sftor iiik& 

Ifit'v^ar kad. olosod in. on. tvira vil- 
lage* -fcfao olrorolr azxd Ibslfr^r 
kold oir-fc ; l3Ut> -feliie* laVa 
sorroo-odod iti, aod, on Nov. T, 

-the okor-ola oollai>sod, dras^io^ 
tiHo feelfry '%v±tkti. it; iri. its x*u.ixLS 

<**^- ■*>• . ... ... 

Hlt^oa ao sariax>tiion. as a t-rialy 

^jrarad aaad imjairessivo sj>oot.a<3lo 
i>Hat/ deiaea do»ox*ii>t>ioaa. rTlao 

I’xaiaalalixag voloarao miaiitors ^looaaiily 
ill it;s aaaav" raaoiatlas, axad from 
iasaxos a faor^r st-roam v-'liicli at. 
t-iia ori^ira a-aaaas liko a rivor of 
visooias iracaaa.doscorat material ; 
ooaa]plo of kilorraotros farthor 


tiaai^xxaa, azad t^kroo^lr tslris last/ osct^xasioxx . of t^lao 
steoaxxa, distorlcsis xao-'t .irsvadod at> £brst>, aad ^|p^o^ 
3 pcMlrfe 3 r so far* s;parodr aro oOxit/ixaaaalX^^ Uturoat^eraod 
witJa ijcavasioaa axad oozasoqt'irerat/ dostraaptiiora,^ 



<lo'waa wards tifap arao vorraeratv is 

stiowaa Xyy' t>lrap slow slidiaa^ of t>lae> ^roat> massos 
whicjla cover t;lae iixtorior iracaradesoexat- jaast^r 
an ass, W'lxilst. in front/ t-lie movement is xnaaaifested 
lay tke coiatinnons ommlaling of lumjas of varfons 
sizes, jaiAslaed forward lay tlxe jaressxire of the in- 
ternally finid lava, and detached from the sides of 


l*'io. 2. mxxcix>«tl -vfbXkt, wlOi. Omo Uctiimtc] lnoa.za<].««c«»n4; KdotfirnoA, on Oio rislxt^; 't>V n&lsi^Lt;. 



IPxo. S. — ^cMMOndo <ait l&vn noar Oie V* 


»matontoi i 1>r xidsetkt. 


the mass of lava with a kt&otalHo noise, the inoan- 
<iesoent mass insidte ajpigieaxrin^ like the interior of a 
^x*oat heated oven. 

The stream theo escerto on the lateral moraines 
formed hy the ocuqt)k>lidated lava a oonstant pres- 
.-4iire so as to imalce. apone point of the moraine 
way» determtnt^^ a .rM^rran^sement of the 


The temperatnre of the flowing lava is ahout 
lOSO**, yet, before issning, it was higher, heoanso 
the passage of the gases adds a pressure of many 
atmospheres to the sixrrounding pressnre, and oooa- 
sions a loss of internal heat, known as the heat of 
excrpansion. A onrions phenomenon, which indi- 
cates the low temperature of the 
surface layer of the lava- flow', is 
the presence of several tree 

trxmks entangled in the crust of 
the lava that show' no sign of the 
action of heat beyond an inci]m- 
ent charring. Sometimes the 
stream has dug into the groxmd 
so that trees are tom up with 
all the soil ahout their roots. 
Near the lava there is always 
noticed the smell of hydrochloric 
acid, and near the eruptive 

mouths that of sulphur diozi.de. 

In the recent eruption are 

noticed blocks of old lava, tom 
from the deep strata of the 

ground which form part osf the 
framework of £2tna, like the 
rocks Tvhich are observed in 
the denuded strata and dykee 
of the Val del Bove. T'his lava, 
however, does not represent the 
trxxe nxassive compact lava ; is 
of a greyish-black colour,,* rather 
heavy, and similar to that of the latest !£7tnean 
eruptions. One notices a moderate abundance of 
enclosures of plagioclase, a little augite and stflX 
less olivine, magnetite, and vitrppus materials < 

On Nov. IS the erupticwni entered, decisively on 
the decreasing phase, and .on the date writing 

CNov. 1S> the esctemal \3manjifeatat4dna bf tlm 






Ic^ s£tdl<i tM> ooxxi.e etna. 

'X^eioro fikzre cbLrocbcl^r t>o l>e sce«^ f ixmcuroic^s 'wi 4 >la 



ITzo. 4k. ^aci:i.e lauBt; lioixaes of AC&scabll lauraJotE. 


jPul lnox*xtst>a.t^ion.e of sul>lizTk.ar't>€)ci sulast>«tricos, os]pooifiLll 3 r 
of a*i 3 ci.m.orLio.m obiloricio. On. t>lies wtiolo, otoi>- 

l^ion of fSf/na. lacbs laoon of briof cinrettiion, l>iriefe»xr 


> l.«SBB 

tilaeiA wonl<l Ibo oac;;pootM»cl^ Cfiee^i^r r^ir&ry low p»Mi> 

t>ion of t>lao moixiJa from wObiola la^'v-ia* wets coaaKjteci. 

.Ajn cmd 30 prom&^ixzro WfiMS pr^boci- 
p4SkH5r <l,ito fo tlao Isbolc: of frA^pnonrt- 
CbT^r THo xnonfJbus of 

t>lio empflv'o 3 .pp 3 .r 3 «t>ia 3 W'oro. 
noib aI> 1 o 1 >o form f^boso ^i:o3.1> 
oonos wliioli* nice monmnente, 
inclloAte t>o po3tvezrit>3^ t^ne Hnn- 
drecis of eooentario erapt^iona of 
£:t^CL. 

!M3n;y^ t>Hro3.t>ene€l 'vrill3@^e3 
laeen apaared, taut; t>lae diatknofr ronncl 
2 Sl 3 ^o«tli rexna.xne Imried for ever. 
-After tlxe tremendous ex*uption 
of moo, wliicJb. destro^red ma. 113 ^ 
vill&^es and rea^clxed 3.3 fa.r cl» 
Oat&nia. and tlae seu, passinj^ 
ra.pidly over 18 Icm., ^ tiao 

first insta.noe of a. d^triot m- 
va,ded loy lava.. -At some future 
time, w-lneiz tlae dist^ot nov' 
covered xvitlx la.va on<^ a.^aixi 
ena.l>le3 pla.nt3 to fiour^li a.ncl 
to provide men witlx nxeans of 
living, tlxe present eruption 
xvill l>e forgotten or xvill re- 
nxa.in a.s an lxistorioa .1 event, until a.notli.er will 
oome to revive its memory a.nd pajss tlxrougii tJhe 
3 a>me cycle of events- 


A * Gxrowtta 3iit3st3.xi.ce * 3Xid Pliototropic IRespoxise in Plants. 


T IEf£I remarlca.l>le development ma^de in recent 
yearn in animal plxysiology in tlxe study of tHe 
endocx*in 3 l seoretxons and tlxeir relation to growtlx 
Ixas xxatxtrally enoouraged tiie tendency to find 
groxiirtli.«regulating suixstances in plants. IVCost sucJb. 
suggestioxxs as yet are notatxle for tlxeir slender e 3 c> 
perimental 1 t>a 8 is, so tlxat tlie more importance 
attaclxes to a recent dissertation l>y I>r- P. 
■^KV'ent,*' describing numerous excperiments carried 
out in bis fatHer’s laboratory at XJtrecbt, w'biolx are 
regarded by tbe autbor a s e stablisbing tbe existence 
of a growfib substance ( MK in tbe organ of 
o ne p fent, tbe coleoptile of tbe oat. 

Tbe coleoptile is a remarbable little structure 

tbe firs%part of tbe sboot of tbe oat <or otber grass> 
seedling to^ emerge from tbe grain into tbe air ; it 
is a little ixollow- cylinder witb a conical closed top 
wbiob is burst tbrougb by tbe first leaf of tbe plant, 
wbexx it is^eft as a collar around tbe base of tbe 
lansina. Xt bas been tbe basis of innunxerable 
studies in plant physiology, and it is no exaggera- 
txon to say tbat recently scores of papers bave cxome 
eacb year from Oontinental laboratories dealing 
-witb tbxs little structure. 3tndeed, oixe distin- 
• guii^edb^ <piemDifLn botanist is reported as say xng 
tbat tbere is at present a * coleoptile fasbion ’ in 
tbe Oerman laborator^s. 

Tbe reason . ^or tbis intensive study is tbat tbe 
coleoptile is tbe e|s^^ic u]pon w'bicb xvas first 

^ dejcstsnstrated> by f!Sbarles X>axwxn tbe reception of 


Xqro. BpBfi, XS«J 


;aot»stjSnrt,** ir. w. 




an external (ligbt) stimulus at one point, tbe ajxox 
of tbe coleoptile, followed by a growth movement, 
curvature towards tbe light, near tbe base of thf- 
object. Thus tbe response of tbe plant to ligHt^ 
could not be tbe direct result of tlie" 
action of light upon a complex growing tissue, 
itatber we bad to deal witb an external stimxxliiK 
received in one region, from which infiuences tlioix 
were transmitted which modified tbe mecbanlsin of 
groxvtb at worb in another region of tbe plant. Tlius 
tbe pbototropic response of tibis little organ bas pro- 
foundly ixxfiuenoed tbe development of botaiAi<;al 
ideas as to growth and its respoxxse to light and 
gravity, etc. 

Tbe new outburst of experimcmtal activity uj>oii 
tbe coleoptile foUovred upon some intexr'^ating ex- 
periments by Soysen-jrexxscKn, in wbiob be showed 
tbat if tbe tip of Ine coleoptile xvere out o£t and l.lieii 
replaced again upon tbe stump by tbe aid. of a lit/tlo 

f >elatin, wnen tbe tip was aftoxrwards ilium ina-fced 
aterally^ tbe usual tropi c o xurvature toob place in 
tbe base of the organ. Tbis immediately seemed 
to place tbe gxo'wtb controlling nxacbixiery in the 
category of substances, in '^ds case diffusible 
through gelatin, wbiob wt^re nxoving firom the 
receptive ti p t o wards tbe responsive xrase of tiie 
cxoleoptile. ^ Tbe one*sided illumtnatioin of tb«' tip 
then modified either tbe formaticxxx or the sub- 
seciuent distxribution of tbc»se substanoes, or psx*f ia'lly 
destroyed them, so tbat on tbeir arrival bex tbe l>asai 
refion, uneciual growth now toob pXaoe. 

Binoe 9oy»en>>^ensen^s lepers: .a<t of 



X>apo3mME»TOt . 

encL^corod l>l3ii» field «ue^ Intoi^px^eear^ 
tiiciaciis 'dure A^cnosl^ cms j:»:«xxiaerc»i» ae 'tilie w%>^kex;a :; ±ti 
i« 'only inlionded fio'wo'V'eir, , ’tjo ^xedFo** ±,o Isfie 

xec^^oitv IntexrefirtTin^ mioxTO^raplx fey X>r. "W'on.4>, wfeiofeu, 
sl^aribinS iarom l>fee j^feol>otrx*o;plo . ^p^rofelean^ feaa csndodl 
fey oont>irifeotabaL|g ira^fe^r i>o xxaoxe general ]paro- 

felem ■fefeo 3tiLa.t;m?e odE t>fe.e m.eo}aazileTax involved -iy 

zxoxrmal m-ow*t;fe- 

J>r. A?V€»n-fc fecks develoi>ed a moei> feeaniifnl and 
oaire^nl ‘feocfeni< 9 [ne for xvfeiofe reforenoo nans-<> fee 
made “fco tifee^ oxifrinal paper*, v^feiofe is very dearly 
■wri’fcien and is fnll of inferes'fe. Tfee omeial eacperi- 
ment>, repeated in many forms, oonsists in plaein^ 
a nnmfeer of ooleOpt>ile tsips ( ^ro vrn in darlmess 
and manipnlated in red li^fe-fc, -fco v^feiofe -fcfeey are 
insonsitiive) npon a tilrklja. slioe of jelly (^elafin, a^ar 
or silica ^el). “W'feen afterwards a little piece of 
tfeis j€9lly i® placed asymmetrically npon tfee cnti 
ond of anotfeor coleoptile, from w^feicfe tfee tij> fe.as 
jnst feeen removed, tfee resnlt is a ne^^ative onrAra- 
til re away from tfee side receiving tfeo Jelly> 

wliicfe is interpreted as dne to tfee ^rowf>fe snfe- 
stanoes difixTsing from tfee jelly into tfee fease of tfee 
c olcoptile - 

After ITO mimxtes or so (at 2/5*^ O.) tfeis original 
ncj^ati ve oxxrvatnre vras follo^wed fey a positive onrva- 
tixre w'feicfe soon cancelled tfee first onrvatnre and is 
rcfjcardeci as dxxe to tfee rej^eneration of a new ‘ pfey- 
sit>lo^ 5 ical ’ tip, 'wfeiofe appareixtly forms first on tfee 
side of tfee c'.nt stnmp not nxxder tfee jelly, and from 
wfeiofe a now snpj>ly of gri-ow-tfe sufestancos mxxst" fee 
released into tfee fease of tfee coleoptile. "Tfeis * pfey- 
«iolo|^ic*al ' tip is a very ofesenre pfeenomenon. Tfee 
stump simply feeals fey sloAv sxxfeerisation and drying 
at tfee ent snrface ; tfeere is no rojgenoration of active 
f^rowinpf cells as w'ben a wonnd pfeello^en forms fee- 
neatfe tfee ent snrfaoe. 

i>r. ’Went sfeow's fey remarlcafele e^eperiments tfeat 
tlio amonnt of cxxrvatnre prodxrced is proportional 
to tfee xxnmfeer of tips tfeat are pnt xxpon tfee jelly 
orijprirxally and to tfee len^tfe of time tfeey are left 
xxpon it ; in fact, tfeat tfee cnrvatnre is determined 
fey tfee afesolnte amonnt of tfeis i^owtfe snfe- 
stanoo tfeus placed npon tfee stnmp of tfee reactini^ 
coleoptile . 

T>r. *Went is tfeen led to consider feow tfeis snfe- 
stancse, difinsin^ from tfee coleoptile tip, determines 
its jgrowt-fe. In tfe.e first place, tlxe coleoptile exc- 
liil>its a strictly limited type of igrowtfe.. IQ'o new 
ccills are formed tfe.ron^fe.ont its esrtension in lexx£^lx, 
cx;cept porlxaps in its two vascular bundles, and all 
increase in len^^fe. is dne to increas e in cell sia&e as 
f'licresnlt of talsdns in wrater. I>r. "Went’s 

xnnst_ act, tfeexx, fey modJfyinjj tfeis process of 
extension in cell siaee, and fee sn^^ests tfeat xt modifies 
tfee exxtensifexHty of tfee 'wall. ISnefe an efifeot is a 
vt-.ry snfesidiary type of i^rovrtfe modification, and 
Tt xs donfetfxd If it is desxrafele to call tfee sn'festance 

snfestanoe.* 

xJnrxonsly enon^fe also, tfee oells at tfee tip of tfee 
xoieoptae, pareisnxnafely tfee fijcat to come under 
f-feo xnfinenoe of tfeis snfestaatxoc, wfeiofe I>r* W'ent 
p«3^no€Ki at tip and fey no 

i .£55^ of tfee ans tfee feast eextended 

icn^^tfe nx tfee cpleop&ie. IBCe is tfetls Jed to sn^> 

JSTo. Vox.: 
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pest tfeat tfeere to se<»Cnd neotoaary f aetor po ve aen- 
atn|E^ ceil eactension, 'natn^^ly, tfee snpply of vFfeat fee 
desorifees as tfee znaterials reqntoed f <i^ toall eas:-* 
tensfoin. Tfeese are supposed to conxe^ronx tfee 
fease^^of tfee coleoptile and to fee limiting tfee eacten- 
sion of tfeese apical oells. IPresnnxafely, suefe W'ali- 
eactending; nxaterials would fee oarfeolxydrate in 
natnre, and as tfee cells of tfee tip, as of tfee rest of 
tile coleoptile, are originally packed witfe starofe, 
it to a little difficult to accept tfeis interpretation ,of 
tfee failure of tfee apieal cells to eactend in lengtfe. 
Tfeere are obviously otfeer alternatives. IB'or sno-^ 
oessfxxl cell eactonsion -fcfee eactensifele sfage in vrall 
development must coincide 'witlx tfee development 
of feiglx osmotic pressures w'if.fein tfeo cell. »tsn0Sb- 
disappearaxxoe alwa.ys feegiixs at tfee apeac of tfee 
coleoptile, and possxfely tfee -walls in tfeis region are 
too tfe-ick and ineactensifele to stre-tefe at tfee time 
tfeat tfee rcfst of tfee cells of tlxis organ ax*e talcing in 
vrater and oactendiaxg. 

I>r. ’Went discusses tfee mode of traxxsx>ort of tfee 
down tfee coleoptile. He ooxxfirms an 
earlier observation of Hraunor tfeat protoplasmic 
streaming occurs in tfee oells, and from feis observa- 
tions of tfeis process concludes tfeat tfeis is jre- 
spoxxsifele for a do'wn'ward rate of movement 'wfeiofe 
is 2SOO times too fast lo fee eacplained fey difiusion. 
He lx as some very interesting eaepeadments in -vsTfeiefe 
fee xvatefees tfee transfer of tfee substance from a 
piece of jolly at tfee top out erxd, down tfee coleoptile 
and into a piece of jelly at tfee low'er end- He eon- 
cludes tfeat sonxe of tfee sufestanee is missing, xxsed 
up * in tfee lengtlx of coleoptile, tfeoxxgfe it is xiot clear 
wrfey tfeis missing sufestanee sfeould not fee looked 
upon ous in transit. He is xxnafele in a similar oxepori- 
nxent to get feis growt>fe substance carried in tfeis 
nxanner “f-ejo tfee coleoptile fronx a jelly containing it 
placed at tfee low^er end. Tfeis is sxxx*prising, pre- 
sumably tfee streaming maefeinery sfeould "fee e< 3 [ually 
efiective in cai*rying substances in eitlxer direction, 
and, indeed, I>r. ’^^ent assumes tfeat it to responsible 
for carrying tfee w-all -ex-fending xxxaterials up -to tfee 
apical region of tfee coleoptile from tfee reserves in 
tfee grain. 

I>olk's experiments fead pr*evioxxsly sugges-fced tfeat' 
writfeout tfee growtJx sufestanee from tfee apex df tfee 
coleoptile, no ex-fcension in lengtfe of tfeis organ ^to 
possible. I>r. ’^W’ent is inclined to agree wdtto. tfei s, 
and, indeed, not only in tfee coleoptile, fent also 
earlier experimen-fcs fey Tammes upon sfeoot defolia- 
tion, tfee efiect of suefe leaf xrem oval upon cell extexx- 
sion iu tfee intemode w'aa x*emarkaole- ’*'^Tfee cells 
towards tfee fease of tfee coleoptile are no t so long as 
tfeose faxrfcfeer up tfeis structure. I>r. V/ent out ont 
tfee middle x*egion of tfee coleoptile and placed tlie 
Jelly witfe tfee gro-wtfe -promoting substance ^on ffe-e 
out stump. He tfeus ofe-fcaincxi a sligfet eloxxgatxon (ipix 
per cent ux tferee feours) in cells of tfee s-tnxnp 'w fetofe . 
previously fead ceased to grow*, ‘w fe . i l s t wxtfeout suofe 
jelly no increase in lengtfe oocxxrred* ^ 

Jiftrom experinxexxts upon tfee rate of dlfiru^dcm, 
X>r- "Went is able to make a roixtoj^ estimate of tfxe 
molecular weigfet of tfee On tfee assuxnp- 

-tion tfeat it to non-iontoed»‘ fee^-W^tto arrives at tfea 
fi^prre 3*7fi, Ontfi now^, tfee ^ul3«ta*i«to %ak defied 
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cs^Gmiocbl ' ; it^ ’pvr&m&XL^ ixx &\iiatL J 

mirk.ui>€> ^ ia£ta::L^it>i:;to * ©lly " ciarxcl ;pirol:^l9*i3r eoact- 

tvcLmiiEicL^iSi^lL^^^ cM^or sn’fcws^fean.o^s cii£EusixiL^ iSfipoiro tilio 
iitijTxroci- ot 3D&». H> Ha.s t>e>e>xi ix3aLX>08sil>lo two ;p*"aSaTico 
slixiiltiLi? -felio -ixse o£ i>\ir© s%£lbctf($iibzvoe 

iiti. i-fcs i>l«stoo's 

-A. now^ <3Ha#j>t>or 'fcli.taa »ooms t;o l>o opi©:rio«i in tiHo 
stitici 3 i« o£ corrola,iim.g inflnoxLOots oojntiirollinLg tvluo 


|:>x'oo€Ma8 of. oell oact^naion in /t43lS» tiie<!tnea tiiio Jp^tern't. 
Xt; i» aaXo £>0 3px^e<iioi> -feHo eml>Jc»<ri> ^wiXl. not> 00 l^f t> 

Ions in trills int^onest^in^ £»irt>He»ir WV>rlc 

'veill olnoicia^'to 'tfko : ooxxne^icion of tsHo a,|;>o3c 
oolooi>1>ilo "writ>l:i -tliio osct^naion ’ of ite lt>etaa» a.n.dL «irti 
sa,mo tiime cio'fcorxnin.o t>lae aij^xaliioetnoe of 'bHis myistiori- 
ona difTnaoa from t^hk& oxit> ’wlxe^n 

f>l€t<3oci on eL^&,T. .T. 5X. I?. 


Tri:x« \A/'iris:Ht: Brotlnex-s* a-nd Aeroolsnes. 


X JPsT flxo now "wins flio Scionoo IVfvxaoxjm, Sontilx. 

Konsinsfcon, in j>efi‘fa.a. 3 pa tHo nioa-fc x^rominont 
X>08it»ion, 'will l>o fomxci t>ho orisl^^^l aoro- 

X>la*no a long cloacT'ix>'fcivo notices, Tliia atatoa 

tlxat it waa tlxc firat man-caz-rxi*^€? 

aesrox>la.no to malcc a fr-oo, controlled, and sxxatainesd 
liisfil>- □Tlio macliino, 'wliiclx was l:>nilt lo*yr 'Willxnr 
and Orville Wright, "was flown hy them on T>ec. 
IT, 1Q03, at JCittyhaw'lc, ISTorth Oarolina, and its 
X>rodnction was 'the rcsxilt of their 

e3cx>orimentatioxx and research, 'which ha<l heen 
stimulated by the gliding e3c;x>eriments of Otto 
Xrfi lienthal . 

Since the first dights w-ere made the aerox>lane 
has been x>resei*ved in the "Wright laboratory, but 
certain x*arts which had been damaged dixring their 
last flight, one exLtending over SI* seconds and 
covering a distance of SS2 feet, have been re- 
placed, and the machine restored to its original 
oozxdition . 

The fact that this machine, essentially Amexrioan 
in ownership and manxifactixro, should bo in the 
possession of a JBritish museunx is rather sigrxi Scant, 
and is the Itey to a publicatioix which has Just heen 
issx&ed by the Snxithsonian Institution, dealing 
with their relations -with the "Wright brothers. 
The publication, w'hioh was issued over the name 
of O- O- Abbot, Secretary of the Institution, is an 
attempt to claidfy an unfortunate controversy, to 
correct misunderstandings, and to do Justice allkie 

to three great pioneers of human dight Wilbur 

and Orville "W^right, and Samuel I*ierx>oint Tiangley, 
who, €t& they themselves said, gave them a 
helping hand at a critical time.” The details of 
the controversy, urhich in parts is rather painful, 
need not concern us at present, but the didiculty 
was a^Bsociated xvith the exhibition din the United 
States d^ational J*Iuseum in 1918 of a reconstructed 
variation of a machine -which IL«azxgley endeavoured 
to dy in 1903. The label attached to it originally 
described it as The original full-sized I^ngley 
;®Iying hlaohine ** ; this -was later ampll^od to 
.^nolude a olaixn that it was -the drst man -carrying 
aeroplane in the his-fcory of the world capable of 
sustained free dight ; that it w'as -tes-ted over the 


l^otonxac Itiver by Langley in 1903, and suocessfxilly 
down in •Juno 191 4-. 

As a result of the controversy and fxirtlioi* 
investigation into tbe actixal dights carried through 
by this machine, the label xvas altc^rod to indicM.l.<^ 
that in the ox>inion of many coin potent .to jxidg<-,'* 
thes machine was the drst hc^avier thaxx|air craft " 
in tbe history of tlie world cax>able of If roe fiiglit. 
under its own x>ower, since it had become* clear tb*xt> 
iix the original test no jiroper digbt hacnemc^rgecl , 
Smarting under a sense of injustice, JVlr. Orx'iIl<- 
"Wright presented their maebine for exhibition fur 
dve years to tbe Soutb ICc^nsington IMuseuin. 

Oommittees connected 'xvitb tbe Smitlisoniaii 
Institution bave investigated tbe liistorical ac<*,ijr- 
acy of tbe statements wbicb bave apjieared on 
labels, and xxow in tbis pamxjblet tlie invitation of 
tbe Smitbsonian Iixstitution to JMr. Wi*igbt. in 
renew'ed, to deposit for x^orx>etxial x>***^’^>^orvation in 
tbe United States I^ational JMuseum tbe IsLiltxHri^ I 
ba-wh plane witb ivbicb bt.^ and bis brotbx^r, it is 
agreed, wore tbe drst in bistory to mahe successful 
sixstained bumaxx digbt in a po wc*tr-x>ro|.>f*n<Mi 
bea-vier-tban-air maobine. 

As a further display of gooxlw'ill, tbe Institution 
is willing to let Langley *s aeroplane rest on 
merits, and has directed that tbe label on 
Langley Aerodrome shall be so nxodided as to toil 
nothing but facts, "without additions of opinion as 
to tbe accomplisbmonts of Langley. The 
now- reads : “ Langley Aerodrome. Tbe original 

'Samuel Tierpoint Laxxgley T*lyixxg Miacbine of 1003. 
Kestored- 

No doubt it was besoause the "W^right hrotliei-s 
have always been appre^oiated in Great liritain 
for their W'onderful pioneer w-orlc in this new liekl 
of human endeavoxxx; that the machine was de- 
posited in one of our Aluseums. "W^hether or no 
it should now- be retixrned -to the United Stati'H is 
clearly a matter for Mr, Orville "WTright himse»lf to 
decide. We, at any ra-te, in Great Sritain shall be 
extrenxely sorry if it is to leave our shores ; 
in any case it is -to be hoped that the Science 
JMuseum authorities will take steps to procure the 
production of as close a repHoa as possible. 


Ot>itu3.rjr* 


Taoar. T. O. 

hXASTEIt of research has passed in Thomas 
Oro-wdeir Ohamherlin , emeritus pxof essor of 
geology in the University of Obicago, whose death 
oop-urred on Nov. Id, shortly after celebrating his 
p^bty-dlth birthday on ISept, 3d. His place is with 
tlse jgreati^ia^ fhinliQera,.of the past^^ He leaves few if 

Vo3c-.-M^3 


any equals among his contemporaries. Hi» 
hung research into the processes of the xiuix-erse 
is a challenge to younger students to Hprean 
wings of imagination toward the unhnowu, but 
only -with thorough xanderstahding of the course to 
be hown and constant cheohing of the navigidion- 
Ohambejdin, the glacdalist, .gpo]phy»l<»«b, ami cos- 
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zELOjgecmisfc, w«Mi> a. ’'%eo3osi«6 ini T^Sesgo noeauain^ 

'W'l^'oli. iduB. e:3it|»reidi9ear ^t, im Ole^vi&lsbzs.’dL o^ tJiie 

OeH(:»l€d;g:xo«&l c^ ^A3a3L<ieieloflt ■:^ •y^eux' a.£^» ixi. oall- 

ixx|g tx> ti3:xe l>otx.x:ixl«r < 3 ^ 

a, pie>'f«r‘i:0^<ecl» tioirrest/nck^l »otenoet^ X^woc^us eure» no'b 
THoy cbT^ to >>o at>x»<3.i€Mi «u3 li'v^xxgf &asoxxxl>l&^€»s of 
oiior,g 5 y'» or-gf€Lrxi»o<i cikGooxrctiTi^ to iviaio let-ws of x^lx-ysios 
cbxxct olxomiBtiiry’. Ho l^ebcto ^ooto^isto csacj>loro t>iioeio 
domctix^B ixxtoruaivoly , o.£» tiHoir o-wxx . Jbio irx-vdtod 

tHooni tio j>oriot>i!*4Bxto talxo irxa^irvolloxiei ooeim-o^orries of 
tlio atorrus, wlxoro irx t>Inio»o iot>ima,oio» of N*a,t>oj?o llo» 
hiddoo. t>liio laooT^tr of oArolotrioo - Ho ixn.iroll€»d t>lxo 

iiist/OX"y^ of t^lxo ;pla»i:xc5t> jetod tir«.ood oixx* dyinLa,xnio 
doscoxxt> fjrojco. oxxx* j>exi:ojrxt>, tlxo eoo- His 00000 
of ^oology oxoTbraood t>lxo solctxr s^rstoio £tod tioixoliod 
tlxo sta^oei. IT'oll^r a--w'£Xi*o t^lxa.'b ixo ooxild oot> loo^ 

suist>cxio t lxo oifoirt, iio oxoroost-l^r t-o lx Is 

fc=?llows to cseL'xrry 00 io exll tlxo fiolds of soioooo 
of 'wixioli “ CLStT-oxxomy is tlxo foroigo dojxcLirt- 

jooxxt.’’ 

Cl’HcLiolxorlio 'will etl^^a-ys l>o Icooxvo cls tlxo auLtlxojr 
of tlxo 3 >l€x,riotosima.l Ixyjpotlxosis of tlxo t>ir*tlx ctod 
^^r'o^’v^tlx of tlxo oa-rtlx. Its fxxxxd4xiooot€Li cooooj>ts 
'vx'lxolly fkis. Tf^lvo rn xitofitl rotxotioixs of tlxo soo 
a-od £L jxfxssixx^ sta,r io i^ivrio^ Ixirtlx to tlio jf»la.ootfii/iry 
systoox ho roa-soocKl fro ox tho orderly roovomoots of 
tixo jxlaLOots, as ho has xoore rooootly argood tho 
ex-ratio oi-i^xx of ooroots io tho sxxo's xxixgovorood , 
orvxiptivo aTotivity. Those ooooe^ts aro tho sor- 
viATOi-s of a larj^o ooinhor of ^ossilxlo hypothosos 
xxdiich ht^ iovosti^ato<l, rigoroxisiy ajxplyiojg tho 
xxxothod of oxixltiplo h 3 rj>othosos- His oodoavoixr 
was to fixxd a ;proooss that 'woxxld giAro riso to s'warros 
of loattor oodow'od *with oixorgy io sooh wiso that 
tho dyoaoiio -pooixliaritios of tho x^laootary systoox 
xoight OArolv--o froox thoox. Tho ioitial idoa of tho 
gprow'th of tho plaoots hy a f^athorixx^ io of 
osixoals Avas forood xxpoo hi ox hy tho failxxro of tho 
^asooxis axxd oxotoorltio assoxohlai^os of roattor to 
xxxoot tho tests to "whioh ho aod his collaborator 
Moxxltoo jpatiootly sxxhjoctod thoxo. iSonrxo thiirty 
odd. yoax-s aigo ho ooxo^xar-od tho worlt io w^hich ho 
was ooiga^od to that of a roioor oacplox-ioj^ ao old 
mixxo to ascortaio -what of valxxo xxxisht havo hooo 
loft ixx tho Icaads. It was oot xxotil ho had jxx-ovod 
tho old loads valxxoloss that ho torood to xxow pros- 
pects, which ho oscploitod patio otly, porsistootly, 
aod critically io discx-ixxxioatiog search for tho ti*oo 
•v-oixi of reality. 

Io collahoiratioo w^th th.o oolloa^xxos -whoro ho 
diow ahoxxt hixxi, Ohaxohorllo w'as doxoioaot ho- 
oaxxso of tho txoxxxoxxdoxxs xoootal powor hohiod his 
thioklix^, hot ooATor hy assonciptioo of aothority. 
Ho pot forwaxrd ovory idoa that his fortilo xoixxd 
coocoixnod. Thoix ho tried each 000 hy oatxxral 
logic, as his phxraso was, axxd ho oarpoctod his associ- 
ates to tost his soggostioos hy ovory poxrtiooot, 
cirooial fact or hy xxxathoxxxatical analysis. Ho wol- 
ooxixod a j ostihod dostxnxotixTo crititg^oo as oloarixxg 
away an ohstmetion to cid^xranco. Ho ooxxstantly 
guarded hixnsolf and his follow^ stodoots agaixxst 
ovor-K3onhdoncso -in the "verity of his assomp- 
tioos. 

^ Shortly, hoforo tho appoaraxxoo of his last worh» 

Tho TWn iSolar 1BVft.nnlios,*.* ^which. reviews his 
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provioos work or^ioaHy . send .p r os ente -^opplomontary 
zaots '^Ipxat stqron^y somporj^ tli^ -xcwrafef nal dodootfons, 
CUExaxxfhorlin wrote : ‘^^X*ho xnostt. .frioxxdIy*^hing: tha^ 

If^an xxx-go is that yoo look cxritieaH.5i^jpBto my logic 
UEttxd xxxy conclosioxxs. I havo, HlPorso, great ooxx- . 
ddonco that in all ossontials I '^xn.^ajjLn the lino of 
reality, hxxt it hohovos others to diaicoxint any. self- > 
paxrtiality that xxxay creel? Ipto my work.** . Un- 
fortuxxately, fc^w' arc qj^xxalihed hy uxxd^r standing of 
geology, geophysics, and celestial dyxxamios to 
analyse, much less to criticise, Ohaxxxherlirx’s con- 
trihutions to tho science of the eaxrth axxd the sojar 
system. His philosophy of geology w'ill not hear 
its full fruitage until a generatioxx shall have gro^wn 
up free from the ixxherited theories that he dis- 
earded axxd oj>exx-miixded to"waxrd the xxe-w ideas he 
inspired. 

Ohamherlin'^s intellectual detachment from his 
oxvxx ideas w-as the more xremarkahle because he was 
a xnaxx of very strong convictions . He w-as xnc^t 
cojxscientiously convinced , however, of the invio- 
late integrity of truth, axxd he defended the tmth, 
as facts px*esented it, froxxx misrepi-esentation hy 
himself xxs sternly as fxxxm attacks hy others. The 
vigoxxr of his argument, hacked hy his pow'-erful 
X>ersona3ity, sometimes conveyed the idea that he 
was opinionated, hut his force of exipressioxx simply 
ix'pi-esexxted the intexxsity of his puxxauit of actuali- 
ties. He was ixxfxnitely patient with new sugj^s- 
tioxxs, w'hereas he coxxld he hitingly sevex-e in rejecting 
the false or mexetricious . 

In geology, Ohaxnherlin has ooxxtrxhuted ^ laxrgely 
to an understanding of glaciation and pleistocene 
clixnates. He hixnself -would speak w-ith ^ amuse- 
ment of the apparent incoixseciuence of his intellec- 
tual evolution froxxx a student of glacial cold to an 
investigator of solar heat. It w"as a natural evolu- 
tion, how'ever, for his philosophic xxxind, w'hich 
traversed all terrestrial axxd lelated phenomena 
under standingly. His IVtaixual of Oeology,** pre- 

i xaired in co-operation xvith his devoted associate, 
I>. Salisbury, is distinguished hy its penetratixxg 
axxalysis and correlation ' of facts, as "well aa hy 
the consideration of e^texmative views of unsolved 
problems . 

This is not the place to enuxxxerate his xnarxy con- 
tributions to geology, to describe his official activi- 
ties in the U.JS. Oeologioal Survey, or his €»€Krvice to 
the University of Ohicago. I^csither may -we d*well 
upon his xxxoxa intimate xrelatioxxs with his fellowrs. 
He w="as a most inspiring teacher provided the 
student "was in earnest. lie wrould discuss his owm 
ideas without reserve with his associates, and he 
welcomed theirs. He was most conscientiotig^ ha 
giving credit to others, and his scoxm wras uxxs^gMxing 
nxr those wrho wrould take credit for horrowred ideaa. 
Aw mass is energy, so Chamberlin -was sineeri^r* 5 
and his sincerity wras housed in a great and isphle 
mind. Haxi-xcv” AVir-gM 8 ;.. 

1^3Bi m uch regret to record fhe death, on I>ee. *7 
of I>r. d. 'W. X*. Qlaisher, senior fellow of 

Trinity College, Oamhsridge^ at tlm ag^ of eight^y 
, years* ' 
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xaagibtoJMri«Mg' ^;0!X3C3Jta::^iei>«i«» of t>la€» I^Q'ckt^ioxra.l TTroua* 

o£i-fc^t;c» «ir<> lx49u» roooixl^lsr lot> -fcHe e»!H.ooe£oer ovor 

t/lie jproj>orl>y ±o sottscxo ilooa.1 sjposErksxoon.^ ISSimuxxy 

Aaro Txauola ooxioorx&odL At. iblrxe irao-vf t>Al>lo izxt^earfoirozxoe 
"ViritilaL t>lao livrilcl life £unL<f tfae ooKitee<^oexa.t^ deetaruotioin. of 
o'ttp'ls, cuAci otlier * voaraaairiL.* reoexxt moot— 

^^e:» tl»o !f3i«g»jrts USTAtuzAl XTistory Sooioty xa ra, Aratm.oo.gily 
f>A£N30<f A xosoluitiozi. dOjplOirixX^ tlxo AOtion. of tlxo l^^AtioXXAl 
*X*arxa»t int lottijA^ tlao slxootijri^ x*i|^lnts oxi. tlao ../!Leilxx*ic].^o 
ostAto, jroooxitly Aoqxziirocl for tlxo zxAtioo by laxil^lio 
«^l>»<5rip>tioo.- Tlxo x*oeolotion ^points out tlx At tlxo 
]prosorxr Atiou Aud elxootijrxio: of ig-Amo irxo vi t Al>ly out Ails 
tlao ciootraxotiou, disturlxAxxoo, Aud dioooxax'A^omcsut of 
'V’ArioUs IxoAutiful Axxd iutorostiu^ foruao of xv^ild lifo j 
Aud tlx At tlxo ostAlxUslxxxrxorxt of tlxo .A.slxx-id^o ostAto a» 
A xxAtioxxAl IC^Aturo rostsx*xro is xxxudx xxxoxxx iri Aooord 
■w-itlx jxxxlxlio fooling-, Azxd "witlx sostlxotic And soioxxtific 
intorosts, tJxAzx tlxo lotting of slxooting riglxts to ]privAto 
l>^x*soxx». HAving rogArd to tlxo fAots a1>o-vo stAto<l, 
tlxo Hor-ts Sooioty txrgos tlxo I^AtionAl Trust do:finitoly 
to ostAlxlisH. tlxo A-slxridgo ostAto as a INTAtxxi'o rosorvo 
«nd -wild lifo SAnotuAry, -wliiolx sto^ tlxo oontinxxAnoo 
of gAnxo fxrosorving And slxooting on tlxo ostAto 'W'ould 
rondor irn-pxossilxlo. Tlxo ostAlxlislxxnont of IN'oturo ro- 
soirv'os is An ooologioAl oxcjporinxont of tlxo results of 
'wlxiolx ^wo l< 3 :xox?*r At jxrosont vory littlo. u^VninxAls xnAy 
nood A oor-tAin Axnoxxnt of oontrol as "viroll as tlxo -vogotA- 
tion^ And Aliens suclx as tlxo i^x^y scx^xirT'-ol Ixavo to 
1 x 0 jpro-v-ontod from intox*fox*ing. l^ut At present x^f^o 
tlxAt All Ixiologists 'would Agree tliAt tlxo Ixost 
tiling to do is to IoaxiTo tlxo AnlmAls Alone And see xxrlxAt 
IxAppons. Slxooting for spox't must AlxxrAys Ixo dotri- 
mont a1 . 

’X’njBS groxxring in tox*ost in tlxo oxridonoo for so -o Ailed 
spirituAlistio plxonoxnonA is roflootod in tlxo populAr 
ey^Tcxposiunx -wlxiclx tlxo is pulxlislxing. Tlxo 

soxrios of Artiolos AppOA^x*s under tlxo n Arnos of a numlxor 
of diffoxront poxrsons in 'V'Arious xtv^aIIcs of lifo x?vlxo 
Attempt to reply to tlxree quostioxxs set tlxexxx xxnder 
tlxo temxs of reference. Tlxo fiarst doAls xvitlx tlxo 

point of xx^lxotlxer tlxo olAiaxxs of tlxo spirltuAlists Axe 
pro-x?ed or disproxi^ed^ or xvlxotlxer indeed tlxey Aie 
lilcely -to Ixo paroxrod or disproved. Tlxo second asIcs 
for 4>lxe oxddonoo upon xxrlxiclx tlxo conclxasions of tlxo 
■writer Are IxAsed ; And tlxe tixird seel«:s infoarmAtlon 
conoeranng tlxe opiaxion of eAclx oontarilxu-tor as to 
'wlxetlxer tlxe puarsuit of spiritUAlistic prAOtices tends 
to Ixe injxxrioxrs to tlxe aninds And Ixodies of tlxose 
tAlcing pAart in tixem. Mir. Xtolxeart. ISlAtolxford opened 
tlxe,jflieMxiais8ion in a olxArACteadstio Airtiole, -wlxiclx^ Ixo^w- 
ex^r, fAxled to AppreciAte Altogetlxer tlxe scientific 
Aspect of tlxe < 3 |uestion. Tlxe symposium is Ixeing 
continued Ixy a nxxmlxer of otlxer Anriters, including 
Oliver X*odge» ,j;wlxo, in tlxe issue of X>ec. fi, vp-isely 
aef rains fronx AaxsWering directly Any of tlxe tlxree 
xgixxestiorxS;,. contentixxg Iximself -witlx An AttAolc upon 
tlxe axExeclxAnistic interpretAi^ion of life» And concluding 
wftlx tlxe s-tAteaxdtent ' tlx At t3htoe evideaxoe for suryival 
IxAis gr43PKWn of laite ye»Ars And is still gro'wing. JAr* 
MC. .. Ipiolxearieon, Sn tlxe issue of X>eo* lO, Ixolds -tlxAt 
tlxe Ixietjory: of yoAxe flails to iadBEord sciontifio proof 
ISTo. '■ 


eitlxer of <1> * spirita^ai * contarol of inAnlmAte 
pr <2> conrununloAtionet to Jtxuman Ixeings fxrom de> 
ceased pearsoaxs. Tlxe seriee^ Altlxouglx of littlo ,£m- 
poartaaxoe to scientific men* mAy Ixe of some interest 
in so far as it anxAy tlaroxv liglxt upon tlxe Attraction 
tlxAt spiritualism appears to IxAve for nxxmtxers of 
people, tlxerelxy illustrating some ourioxxs points in 
religaoxxs psyolxology And -tlxe foundations of Ixetief. 

XJr!irx>i*:A tlxe clxairmAixslxip of JBrigadier -ClenerAl 
Cr. HI- Cl-Ater, IBCducation Officer to tlxe H-orxdon OouTXty 
Ooxmcil, 2\fr- Omcxslxy-Oore, P arli ament ary XJnder- 
Seoretary of 3tAte for tlxe C!!?olorxies, gave a valxxAlxle 
Address on ** I>evolopments And Oppoartxmities in tlxe 
Ooloaxial JEmpire ** on I>ec. fi. At XJrxiversity/ Oollegc, 
1-iOndon, at a pulxlic rxxeeting Axraaxged l>y tlxe i -A.ssoci Ac- 
tion of Scieaxtifio 'VV'or'lcei''s- To tlxe concentMxti on of 
Attention ixpon tlxe settlejrrxeixt, developmeaxt, and coii- 
stltutiorxAl issues of tlxe Jiritislx self -govemJ^g X><>- 
axrxixxiorxs may Ixe Attrilxuteci tlxe IaoIc of Appa*OciAtiorx 
Ixy tlxe pxxlxlic of tlxo rcxTTXArlcAtxle devoloprxxerxts- 'W'liioli 
IxAvo tAken place during tlxe lifetime of tlio presorst- 
gonerAt-ion of tlxe noxx-self -go-vex'xxiaxg dependencies, 
SAict IMr. Ormsl>y-Oox*e. ^A.fter giving a nxxmlxea- of 
strilcing illustrAtioxxs of tlio t*Apid ec?orxoTnie eacpAxxsiorx 
of different colonies, Ixe outlined tlxe tAslcs of tl*e 
OolorxiAl Office. Tlxe CJ^oloniAl Office is responsible for 
tlxe oponirxg xxp And developrxxent of axe-w- mcxAXxs of 
corrxmxanioAtion in tlxose overseas territories, and tl*o 
Application of science to tlxo problems of Agx'i.cxxJtxarAl 
productiorx, pxxblic bealtlx, and edxxcAtioix. Tlxo demantJ 
for Adec]|xxAtely trained porsonxxel is IxxcxreAsirxg, rnort' 
ospecxally tbe doarxAnd for tbose vi'^lxo Ixave recoivocl a 
tborouglx trAirxing irx tlxe biological scierxces. In pai'- 
ticxxlar, tlxe dependencies are noxv tborouglxly alivc^ to 
tbe importance of tbe plant geneticist for tbe devclof>- 
axcxent of ne-w and bigber -yielding varieties of all t-lit* 
vaxHIoxxs tropical crops. ut apart froaxx tbat ptxr- 

ticular oxxtlet, biologically trained a-xxezx xvill find scc>i>o 
for tlxo applioAtioax of tbis special knowledge in i:.lic 
AdaxrxinistrAtive and poll tie a 1 services, Sucb leaxoxs'- 
ledge wi-ll be an invaluable asset, for it will give tixem 
A greater Appreciation of tbe probleaxrxs A'waiting solu- 
tion and A fxaller xjxnderstAnding of t.bo peoples for 
-wbose developaxxent tbey are accepting respoaxsibilit x’. 

lasr bis introductoary remarks, Oeneral Oater paid 
tribute -to tbe energy, entbusiasan, and appareciative 
xxnd ears t and ing W'lxiob IVIr. Oraxcxsby -Ooare bas baroxxglif 
to bear upon tbe problem of lESmpare developaacxent. TJi« 
foxar personal visits be bas paid to tbe 
goveming depexxdenoies, first to tbe West Xndies and 
IBxitisb OxaiaxiA, -to ISast and Oentral .Afarica in 10S!4r, to 
"Wcet .A.faTioA iaa. and tbat to UkCalaya fixnd Ooylow 

froan xvbicb be bas only xreceaiLtly 3Ciettnri9.€»d* indioxtte 
bis desire to st-udy problAuxs on tbe spot, Tbe sug- 
gestioaxs and aceocxanaxcxerxdations contained in -tbe rep<^ti ** 
dealiaxg wd-tsb tbese visits are alike adnadanEblxle* and li^xx^e 
played a great part in promoting tbe excpsnslon of tbe 
scientific services. As obalxirnan of tbe Advisory 
CSommlttee on ITattve CSIduoatic^ in Tr^akplosd Afric-a, 
IkSjc, OjTxnsby^Opre bas given abundant e.yidence «-»so 
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of Ub 0 .eprauap of “bluo mtwmmrt’f wiHUn ixx c»dv>.o«»4d.oii3t j>ol &oy , Xjol 
titiimixxSxxMXg^ Af r« Oxrcnsl>y>Oo(ro for Ixis cMJjdrew»» Sisr *X”lioamaci 
Ulolltaar^^l osMtoaraiieKf «ii^^piocid "wJ:Kio)i. lato IrupMif foir 

1:»ioio^pLOeyi IsoaUs^bdxigg; JaoL atoXxooliat, CKCfcci forxr 

f oir fAxo Ooloz»ljaJL Sor'xHLooei^ SdLjr RlolxtaurdL 
Oiro^^iry xrolxx£oz*oo<J, -fcJbls A|p^3po^l« cutxc^ «^t»o srofexxrodi to 
■felxo ai,eiEXii9.csek]rxc50 of IMTjt. Oxxxxalxy --^^oro^s arjxjxxociJEik'tlve 
xxixcioxre(t4adaL<fljx4^ of t^lxo arOlo xai^lxiolx soiozxcro pkl«ky» in. tlxo 
cJovolo^TOonti of t;lxo 'W'orlcf’s aro^onx-ooB smcf am.4Qun*8 Icixow- 
lod^go of Ixis oxx'vx.roxauptxoxit', w^it>lxontJ -velxiolx tixoro ocux Ibo 
no Jxociklt^lxy znontol amd. fxlxysioefcl. ^xro-vcrtJx. Solon t'£:do 
*wox*lEozr» fiuro 4 apro»pt»ly ixxdo'l>tvod to Afar. Omi«lfc>y'-Oo*^ for 
ilia j>oarai»tont and.'V'ocsooy in J?«Mrlia.Tinoxxt of tlxo oemao of 
soionoo. Afjr. Ojrjrnslxy'-O^ojro’s ckdcixrosei -will l^o jparlntod 
in fnll in tlxo X>eMC50xnl>or iasuo of tlio JS<s*cr^>^^£fic TV'or/cfOT-^ 
tlxe offioictl ox*^an of tlxo .Aisaooi cation of Soiontifiio 
W^orltora, CJopiios of tlxis Jo^xmetl m«by l>o ol>t«fcino<i 
Tby forw«fcrciin^ tlxaro€=>i>€5noo in at«bTn]|'»a to tlio Oonojral 
Soox-otctiry, A.e«ooiafction of Soiontifio Worlcors, 245 
Viotoriefc. Stroot, X^oncion, 

.A-isr intorostin^ csaao of ao-oa>lloc3. voodoo, or- moz^ 
X*r'oi>or'ly -witolroraft, i» rop>ortod from Ponnsylvania* l^y 
tlno IWo-w- ■Y’orlc oorrc^fxondont of tHo in tiro isano 

of I>oo. S- ^jKroo x>oi:*sons lr»«,vo Ixoen noonaod of tlxo 
nnjrrdor* of a. f«,rmor* jrmmod H-it^moyor in Iforlc Ooxmty. 
Of tlxo eboonaod, ono -waa a. looal * x>o'w--w' 0 -w- * dootor, 
'w'Jbile) of tiro otfiojr fvro, a»]^od rospootivoly oijglxtoon and 
fonrtoon, tiro fnmily of tiro oldor, nanrod JEXess, -waa 
oonvinood tixa.t it Ixad l>eon too-witoHod and oonaoq'^^*^‘*'^3^ 
iiad snfForod a sorios of miafortnnoa. Tiro ixolir of tiro 
j^orwr-'wow doctor* -wiiraa soir^iit, and iro ewcscnsod Xt.ii>- 
moyor, ^vlro livod as a r-oolnso on iris farm, and said 
tlnat tiro Sfroll -worrld novor i>o i>roicon uurxtil tixoy irad 
olDitainod a loolc of iris irair. Tiris is a variation of tiio 
wdl-lcno'wn motiiod of l>roaicirr^ a -witolr’s scroll l>y 
dra'vcrin^ i>lood from tiro -wltcir, i>nt tiro nso of a lock, 
of Irair is familiar in j>jrincii>lo ixotir in iBn^lisir and 
..A.morican folklore as a irrotivod of enringp ills sncH. as 
lioadaciro, tootiraoiro, or otiior -wkicir may rvoll i>o tiro 
rosnlt of a scroll. Xt -was stated l>y tiro coronor tlrat 
rlxiringf tiro last two years no loss tiran fivo infants Irebd 
died irr 'V'ork Oomrty as tko rosnlts of 'w-itclr-dootorirrg, 
Irirt moznirors of tiro Oonnty AXodioal Society say tiris 
il^^rrro is mneir too low*. A. dotornainod ofXort is to l>o 
made to drivo ont * jro'w-’wo'w' * doctors. Xt is said 
tlrat voodooism Iras ixoon jxractisod in AT ork Oonnty 
and rural X*onnsylvania sinoo revolutionary times. 
X*rosumai>ly * voodooism * is not to i>o taken literally'* 
l>ut as a descrix>tive temx for tire arts of tire wltclr and 
disjaenser of dramas and sf>ells. 

Xlxso'tTSsxasiro lanman sx>ec»olr and excx>ression lay 
gesture in a lecture delivered on I>ec, « at tire XtoyaX 
Xxrstitution* Hir Xtiolaard ^a^geet stated tlrat olril dren 
wlron tkey Invent w^ords for tlremselves commonly 
<lo so lay making <unc3onaoiously > a 3 pantomime 'witla 
tlreir xnoutlxs. 3tn arctaaic Oixlneae, in ancient »unrorian 
(as slacken at TJir of Olxaldees), in tire Aryan and 

Sexnitio languages an^d oven in \3Poiynesia and on dxe 
west coast ,of :Aarorti3kx A«inerioa« tire sanre root words 

occur nuE^e Inky tire same decKn^ij^tive tongue gesture 

as for ercarnjple tire nroeenrent of tire tongue 

veikidr isreduces word .* aX** nrekning * Irigir;^* or 

i!^o. 'aoss* Vjotc-,- lai21 ' -J , 


* strong * OT'-* Ipmteet * or * rise.* 'TJbOjlinnaan'Oourtsirix^ 
-gesture words .* Ida ^ and * kewen * are also found <wit2x 
senall vairiationl in all tlrese tke 

oivjeetion tlrat tHe tireory- of znoutlx ^ptiiibLtoxninae is 
fanciful* it zxray iae rep^lied tlrat so is man*s unoOnscious- 
mind* and tlrat we are laom full fledged for 

of fancy laut soon moult or are pl'^c^ked in tire course 
of our education. 8£» jaex* cent of tire -w-ord grouifzs 
in tire first 20 x>ages of XCailgren’s X>ictionary slrorv 
laantomime evidence* 'W'Jrile for A.ryan roots tire x^ro— 
Xaortion is TT xaer cent or more, and SO jaer ciesnt for 
grou¥>s of Polynesian and rNTortlr Anrerioan Xndian 
w-ords collected lay Paul Pivot. Potlr tire xrames and 
tire symirols of tiro so-called A.ralaio nunrorals are 
fomred lay nroutlr or Irand x>antomime. XXand gestures 
rvere lc»ss used lay tire nortlrem races tiran tire soutlrem* 
laeoause tire nortlremers led Irarder lives and Irad less 
Irand leisrrro. Originally Jruxxran sxaeeclr may Irave 
laeen a simjple universal language like tke universal 
sign language of deaf mutes ; it Iras since l>eoome 
elal>o rated azrd conventionalised. Xn soxrg tire 

musical language of emotion and tire 

language of tlrouglrt are ceremonially -wedded. 
Poetry is a desorijative dance of tire tongue and lix>s 
X>erfomred under tire joint direction of tire mind and 
tire emotions. 

Tub: x^rolalenr of tire origin of life Iras laeen mudr 
discussed, and little progress Iras laeen made in spite of 
tine researolres of tire colloid olremist and tire eaeperi- 
men tal plrysiologist* Xt Iras revolved alaout tire relsi- 
tively simple and yet conrpleae: enouglr nrieroscopie 
organisnrs in w-lriolr plant life and aninaal life seem tp 
Join Irands. Tire prolalem is* Iro'wever, puslred oire 
stage furtlrer laaok* speculatively and tentatively* l>y 
d*. P. XXaldane in an article on ** Tire Origin of X^ife ** 
in tiro JEtctt€€yrxcilirJat for 1929. XXe visualises 

laeginning of livixrg tlrings irr a far-l>aok primitive 
ocean, w'iridr, tlrrouglr tire uninterrupted action of tire 
•ultra-violet rays of tire sun acting upon a miactrrre 
-water* oarlaon dioxide, and ammozria in tire alasenoe 
of atmosplreric oxygen, kad reaclred tire ooxrsistency 
of Irot dilute soup (prolaalaly ratlrer clear tkan tkiok>. 
Tke disooveri'Mi of tke kacteriopkage and tke gene* 
and tkat tke main difference ket-ween tke former and 
a letkal gene* namely* tkat tke latter is orrly kno-wu 
witkin a cell and tke latter outside* points -to 
kacteriopkage as a gene wkiok kas kroken loose* and 
as an ultramicrosoopic sometking* wkiok if not actually 
alive is on tke verge of life. Xt is a step keyond tke 
ezrssyme on tke road to life. At akout tke same stage 
are tke viruses -wkick caxrso suck diseases as sxnallpox 
and kydropkokia. Tkey can multiply only in living 
tissue, and pass tkrougk fdters virklck stop kacteris^ 

AXa. 'fT tkinks tkat tke primitive organiffnma 

-were prokakly ultramicroscopic $ furtker* since tkey 
lived in an atmospkeze containing little or no oxygen* 
tkey must kave oktained tke energy tkey needed for 
growtk ky some otker process -lkan. 'Oxidaticm.i* npanety* 
ky fermontataon. Tke enrkryos tke moat kigkly 

organised creatures* ckicloa and mamrn cUa, start life 
in an anaerokio faskion « so tkat tke fkyidgenetre teat 
supf»orts tke kypotkecki. ^aerst livk^ nxT 
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'vsuritdor t>l3to iniSI^«xk.o«» of ^lao s%izi.*a MQkdl catatktl^r 

o&f>c»l>lo of zroparo^ii:»o't^^bcr)t ixx oiialiKrl^r fci.'V'owrcbM^ 

jamediojoRk wldolx o*4^*x»fc«rdl. JBo-fc 'fcfio snoteo-ol^e 

of 03*gfcuaLio X^ossAess «k jpOT«iiAt>e£iLfr f^rpto of l>odld^ 

«uod t> 1 rk«k.t> a ooxnjantoo moIoooiAir «kJEXoea't>oir, or. 

iia. of^lnor -worcia. on.o. cund only ono, jDr'iooJL't'ivo 

or^curxiam ■w'aus - t>lio fountain -lioad of «,!! flxin^a livin^- 
*X']na mA 3 ?^^»vjo l>oon doo 'fco a. ain^lo liiai>i>y syotvliosia. 
<st^ xnosro Jilcoly fo at^airt; ol>f>ainod l>y flio j>rogfony 

of tJnk€f siaeoojsMS'^ onalslirxi^ fJh.om -fco evs^amj> lator* 

^feojpLti'aib^fvo oxx-bran^trA -fco ±1\& or^anio -world* TTlxoro ia 
many a ‘ * and an ‘ if ’ in -felio stiory. l>nt> i-fc is a 

apoonlat>ion wrlxicsl:», oiao of -fclioso days, will l30 i>nt> t>o 
-flio c»3c:f>orim.onfal tbost>. 

’J^jbob: loading ari>iole> in l>?‘ATXTnaB3 of ZN'ov. 3 on ** Tlio 
TTndorsfandin^ of IFfcolaf ivity ” Ixas drawn an int^niry 
froxn a ooi-rcMai>ondont; -wiflx rogrard -fco -fclxe idoa of 
^ra’xn't>af^ional af.t>rac5-t.ion . *1171x0 Qnos-fcions askod aro t 

DgTos -tlxo sxm oxcoroiso axx aft.raot.ion xijpon flxo oarflx ? 
X>oos -fclio oi^rfclx 03cerroiso an at.fraot.ion nx>on a jjondnlnnx ? 
X>oos flxo a-fefracfion of a xnoiantain do-fiewf a j>lmrnt>- 
Xino ? ” Onr oorrosjxondonf jroos on to say tlxat -flxo 
Ing^lao^t antlxorit-ios ans'wor tlxoso c'inostions in t-ixo 
nog:afi'V'o, and -tvlxair ans-wors aro not intollijgilxlo to tlxo 
ordinary stxxdont, -wlxo is Ixamjxorod not l>y 'want of 
fadtla, l>nt l>y -w-ant of nndorstanding^. It migflxt l>o 
sngfgpoa-tod to tlxoso -wlio slxaro tlxis difUonlty tlxat tlxoy 
aslc tlxomsol'V'os wlxotlxor tlxoir nndorstandin^ -wonld l>o 
any oloansr if tlxo qi^nostions w^oro artsworod in tlxo 
afUrmatix^o* TETlxo aimjxlo faots tlxat tlxo oar tlx xnovos 
towards tlxo snn, tlxat a ^pondnlxxnx tonds tow'ards its 
lowost ixoint, and tlxat a ixlnnxl>>11no loans tow-ards a 
nxoxxntain. aro of oonrse data of oxcjxorionoo, indo^xon- 
dont of any tlxoory or oxcplanation, and no ono Ixas any 
diffio-nlty in -Nrisnalisin^ tlxom. 13 nt if ono goos fnrtlaor 
and ^aslts -wixy tlxoy Ixapjxon, is Ixis rjnosticxn i-oally 
answrorod xnoro intolligfilxly if Ixo is told tlxat tHo sun, 
or tlxo oartlx, or tlxo nxoxxntain Ixas soxxxo xnystorxous 
^pcKWor Ixy 'wlxioJx it attraots its distant votary, tlxan if 
1 x 0 is -told ' tlxat tlxo lat-tox* Ixolxavos in tlxo znannor 
xxatural to it in tlxo oiroxxzzxstanoos in xvlxiolx it finds 
itsolf ? IQ'oitJhtor answor is of cso-vxrso an *■ oxc^lanation ’ 
in tlxo tmo sonso of tlxo wrord, and our oorrosfxondont 
nxi^lxt woil oonsidor w-^lxotlxor Ixis jxroforanoo for tlxo 
JBpftcs sa; marCXO^«r»cz of gravitational f oxroo is not a lo^aoy 
3c oarly yoars, -wlxon antlxropomorplxio oonoojptiozxs 
-woro more satii^yiniS' -tlxan alxstract docKxrifxtions^ *X'lxo 
oontontion of -tlxo artiolo in cj^nostion -w-as, of ooux^o, 
not tlxat tlxo ^wlxole detailed stmotxxre and development 
of tlxe tlxoory of relativity 'wore simple to xxxxdor stand, 
axv^ nxore tlx«.n are tixoso of tlxe olassioal oleotro-> 
xxxagnetio tlxoory, for oxcaxnple^ Ixut tlxat tlxo speofoiT 
difiSonXty tlxat is supposed, to envelop relativity is -tlxo 
result, not of an intrinsioally eso-torxo olxaraotor, Ixut 
of izxs-tinotivo inoredulity on tlxo part of tlxo student. 

* 

riTBORsetsa aro pcxany olxvio-us advantat^ges in usiix^ 
Ixattery olimxnaitors to rid of tlxo -troulxlo of olxar^in^ 

tlxe aocixnxulatcirs xxsod wxtlx ordinary radio roeoivixx^ 
^WIxcsoEX ^tlxe 4^inxinators are dirootly oonneoted 
W!$tlx tlxe olootrio mains of tlxo supply ooxnpany 
eeridns'. xrisicau lxo'weyeatr» may auiso xxnless speoxal pre* 
IT«k;-iw?Se, V-o *.-. '1223 
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'^oautions are taJcsn. ITlxe ra^UisitiS jpreoauticMS^ «^re 
laid do-wn in tbko w^iaHbcxgr rules of tlxe Izxstitution of 
Slleotrioai ^Ehckgrtneers. In our opinion, -islxe reo^xonai* 
Ixility of instruotin^ tlxe pulxlxo -witlx tlxe xetailcrars of 

-tlxe eliminators* "Wo tlxinlc tlxat tlxoro is a real daxx^er. 
In tlxo JSJt^etGtni^ocKi for IKTov. 30, ISkCr. Havrll do-* 

sorilxos soxno appallixxg: oases of daxxg^rous 'wirinjgp. In 
ono ease Ixo found tlxat a Ixaro w-iiro tslsen farom tlxe 
supply terminals passed tlxrougflx tlxo Ici-tolxop to tlxo 
jToooivinj^ sot 'worlcod off tlxo supply mains in tlxo li'vin^ 
room. Tlxo full pxrossuro of tlxo supply oxcistod Ixotw'oen 
tlxo 'Water tap in tlxo Icitolxon and tlxis 'wizo, and izx 
oortain oixoumstanoos tlxis mig^lxt easily ^ivo a fatal 
slxoelc to anyone mal4:ing; a oiroxxit Ixotwoon tlxo two. 
Tlxis lxa<l Ixoon ^oini^ on for nxontlxs -w-itlxont tixoso in 
tlxo Ixouse zoalislrz^ tlxo risk: tlxoy xvoro rxxxxnini^. Tlxc^ 
prossuzo Ixotw'C'on ono of tlao supply zxxainif and tlits 
g^as or 'W'ator pipes or a daarzxp floor or w^all in dzoat 
13z*i-tain is xzsxzally 230 volts- Touclxizx^ tlxoV'wiro azxrJ 
an oartlxod oonductor "witlx dry finders tlxe olootrit; 
sixook is usually slijglxt. I3ut Ixotw-oon moist ligands, or 
Ixot'woon a moist Ixazxd and tlxo foot an daznp noots oix 
a dazzxp floor, tlxo slxoolc: oan l>o dang^oaxxusly, sovoro. 
Excx>orionoo Ixas slio'wn tlxat tlao slxoolcs roooived fronx 
altoz-natingr ozxrront supply zzxains aro zxxoro severe tlxaxx 
tixoso fz'ozzx direct cxxrront supply- Wlxen pz-oporly 
installed, radio Ixattozy eliminators oan l>o znado as 
safe as tlxo oloctz'ic -willing used for liglxting a laoxzso. 
.Appazontly zxxany of tlio aznateuz^ -w-lxo instal tlxs 
apparatus azo c^uito i^noz*azzt of tlxo risks arisizxg: from 
olootrio slxock. 

Tub: annual oongress of tlxo IBritislx Institute of 
Radiology and Rdntgpon Society, -wlxiclx 'was Ixolcl at 
tlxo Oen tral Rail, ■W'ostzninstor, ozx ISTov. 14r— 1*7, proved 
a pronounced success. T'lxo at-tozxd anoos were large 
and zTxuclx interest was evinced . Tlxo president » -*- 

X>r- O. W. O. RLayo, Suporintondezxt of Tlxysics at i>>€* 
Rational IPliysical I..alxoratory, referred in Ixis pr<'.si- 
dontial address to tlxo steady jgrowtlx of tHo Institxito, 
-wHicH, -writlx tlxe a»f¥ilia-tod zxxomlxors, zxow- Ixas a zxxemtM’r- 
sHip of 300, and to tlxo increased soiezxtific facilities at 
tlxo Ixoxzso of tlxo Izxstitute at 32 WolHock Street. Tlxe 
arid roes included a Historical z-oviow of tHo 
and ovolkztion of tHcv electrical discHarg^o tulxo izx tlxe 
ooventoozxtH and oigHtoozxtH centuries, particular re- 
foronoo ixoing zxxaudo tQ, tlxo work of vozx O-xxorioVte. 
Roylo, JNTowtozx, MaxxksHoe, CIray, Rollot, and otlier><. 
Prof- W- I-»- Rra^g gave tlxo nintH IMackoniaEio I>avi<l«<^»« 
memorial lootxxro on tlxo eruHJoot of ** IXl-ray Optic.*#/ 
and Mr. Sampson Randloy dolivox^d tHo olevcritli 
^il'vanus THompson memorial lecture on Radiology 
from a Surj 50 on^s SStandpoint,^* A day was devoted te 
a modioal discussion on tHo value of tHo opaqtuc 
in diag^xosis. Among tHo pHysioal and toclinic»J 
papox*s road w*as ono Hy I>r. O-* SHoamr on izxduKtri** 
applications of X-x^ay spootrosoopy, ono^ 

'W'. IS- SoHall on recent do'v-olopmonts in 
apparatus, and ono Hy Mr- v. Maynoord oix >C -ray 

dosage and distriHution- THo RritisH 2C-ray zixaixu- 
faotxxrors organisod an oacHiHition of apparatus 
attracted largo numHors and, in its comproHonsixM^ce 
progrosaivo nature, was ^gHly to Ho oommoi*dea. 
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^ l«KV:0»'X3MMg^:3r «»€ 9a^3k«sa»>l>eM iObGmfp^'feecl ^t3a^ ' 

o€ -biw X9»ix»DGt>o:r of 1>%ao Plrt^ruo^tl X^^^orsktHOKir^r 

t>o f>la.O X^ckborckt^ov^r Matananorx^g o-bl^LC^ir -blmixkje^^r 

'fcjioy' WOt?o sl:iowxi. iri. 0 {>CKe&'tion xxjiiiULoarL xrolrfc «< 3 [oij>— 

xooxxtrj^ «k 'Ooolid|£^ o«i4sl%o<lo>ira.^ t>u'fc>o, oorM9rt>»xi.t>-^ot4»xvbiekI 
:2C-3r»3r otxbflf^a, 'fcogfot.Jxo*- wit>H dorooo.»far».t.iona x'olewbi'v^o -t^o 
J351-na*y aij>«>ot5«*omot5iry» ripioeu3T3.'r^mo]:xt>» aswrxti j>roiaoot>ioo. 

^iMtox^o t>lio flxxcXB w’l^ioln. JnLCu\r^ ar^oora.t>ly l>o©rL 
fx*oTO trlno tiomto of *X^ot^ckl%10^akTrkor^u i» TOKem.t>iozxe<5l murx 
intioihefttriiixg o\ilt. ol>ioo-t> wfciioti. illusbira.t>03 i>lno laeliefs of 
’<> 1 x 0 fiti:xoiozx.i> tvo t>}xo x'olekbion. of ffio 

^od 0«ii*iei, t>l:»o licixxi^, ckrxci. “fcHc? o**oj>3- Tlxis ^pir^a bl fi^ixro 
foixrxdl in. «■ •w'ood.ewri. l>o-3c iBumcl >»oo.vily 'vtrirebipj^oci ijrx lirxorx. 
'Wl'ior*. tJxo b^rxclcki^css -wojr^ opo-movcsd, £k Ixollo-w' fig-oro of 
AV-ood -waJB fovucidt -w^liiclx }xa.<J t>oori. fillod 'WT.bfi »ilf fr-oxrx 
-blio ^N'ilo- Irx flxiia* ^x*ebizx. Ix^mcI Ixoon. jpl<3Lrxt;«»c3 CkTi-d it. Ixfibci. 
tiHori t>eon. w'r«.i>j>c>d. BkS a, xxxorxxxxTiy . Tlxo «x^x*oxxt>ijci.#ac of 
-fclxo ^r'airx -wotxld flxoe xnalco t.]hio TOLOixxxoy a. syrrxl^ol of 
t>Ho rcssox*root>iorx of t-lxo i^od Osix'i^k or* of T'ufaTiLlcHaro.c^n. 
Ixixosolf . 

3No-v. 3;0 'occsxxxrrocl flxo ooxx-beTxaxy of flie? Ixijrfclx of 
<3xx8t>av -A-rxfcoxx Zoxajtxox*, flTio cliAfirL^uialxod Ciojrrxxarx p»r*o- 
fossoT* an.<l ciiroobox* of, jfix*8t., t:..Ho JZuriclx I*olyt>oolx*xio, 
■t-Iioxi. of tvlxo Ti’jroilxo.r*^ Sclxool of IVfirxoA, axxcl froxxx 18*73 
orx+-il 3 80f> of flxo X^roscloix l^olyiroolxoio- Horn, irx 
CJ>iiomniiti5&, Ixo F>as 80 <.l -fclxx-ovx^lx. flto Solxool of JVriri.os in. 

ejxoxxt. soxino time' irx l?aris, w’lior'o 3xo Ixooa'rrxo 
friericlA wit.li IPonocslot aix.d 3R.O|^riaxilt, axid in 1 8S3 
xiAAiAtoci to foiaxid tli© jouLxntxal C7x>^Z 

yoaxns latoz*, tlio 8amo year* tliat JEtankino ioolociodl ixi 
Vkis “ *X'jreati«o oxx tlie* Stoaoi ISiiigino a sootioo. on tlio 
liow »oicsn<iO of tlneurmociynamioA, JlZoxanoir pnlilisliocl lii» 
'•* C5 mnci dox* mooli an i»c*lie»n War’xnotlnooT'io,** w'liioli 

wa« followod l>y many valnalilo ■woi'ks on tliis and 
otliox* «iiV>joc5t«. iSoxmor jrotirod from tlio dir©otor«liij> 
of tlio I**olytoolini<5 at XI>i’osdon in 18045 and cliod tlioro 
on Oot, IT, 190T- 

unity of soioncso w^as w^oll illiiAtratcsd in flio 
rooent Tliorrja« IL.o'wo Ox’ay X-iOctnro of tl»o Institution 
of ^IVloolianioal lEnj^inoox^, dolivoi*od on IJ^ov. 30, by 
I*rof. "W. IE. I>alfc»y, 'wlio doalt witb tlio xiossiblo vibra- 
tion of a slii 2:>*8 bviil nndor tbe aotion of an xmbalancod 
ong^ino. Ckixnnionoin^ ivitb tbo 'wall -known difforontial 
oqnation of viibration of an olastio body wbon snb- 
jeotod to damping and foxood osoiliation, 3Prof. Ealby 
oicaminod tbo csonsoqt»«'noos 'wbiob onsno wrbon an 
onj^na, nnbalanoed in varions ways, is jilaood at 
varions p>ositions in a sbi{>*s bnll oitbor ooinoidin^ wntb 
nodes or betwroen tbem, ISomo rosnlts of xnodeim 
px^aotioo wrore dosoribed, in -wliiob vibration 

tronble in sbijis bad boan snooessfnlly ovoroome, and 
an interostixi^ parallel -was drawn between tbeso and 
tbo ofFoots of -unbalanced railw^ay locomotives on 
bridj^es wrlilcsb bave been escaxnined recently by a J oint 
committee representing tbe ll>epairtment of SSoientifio 
-^nd InduLstrial Xteaearob and tbe railw^ay companies. 

X'nss Ckmnoil of tbe institute of MIetals bas found it 
necessary -feo alter tbe date of tbe twenty -first annual 
j;ceneral meef^tkigt and * comin^-of-agpe * oelebra-tlons of 
tbe institute,, frcnn tbat ori^nally announced (Mar* 3 
*7> to Mar* Z3 and XA. neact. 'Exe pro^ramxne 

• aO€M5,:Voi:.^ ■ ■ 


includes ''a ^dinner -abd dance at tiatia '^EVooadero on 

1 *^. 13. «WL<a^MtoS^Sw^ fc*. 

beld rja tbe Science 3Museum, J3entb -on 

Idar. 1*4, wben objects of special interest in .r^^Usstion 
•to tbe w^ork of tbe Institute w^ill be displayed 5 ofCepra 
of suob objects are invi-ted and sbould be made to -tbe 
secretary, Mr- C^. .Bbaw Soott, 33-88 'Victoria Street,' 
Westminster, Eondon, S.'W.l. OTbe annual May 
X.*ecture of tbe Institu-te is to be ^iven on Idlay *7 by 
Sir Oliver Eodjsre. Tbe axxnual autumn xneptin^ .w^fll 
bo bold in Xlusseldoirf next S^fk-i&bxnber, it xs 

proposed to bold tbere a general discussie^ on 
laboratory xxietbods of xnetallur^ioal researcb. 

Tbte: ** Statistical IXeport of tbe Mealtb of tbe 

i^avy for tbe year 10SS6 bas xecently been issued 
<Eondon r H.IVI.S.O- )- Tbe returns for tbe -total force 
sbowr a, deox'ease in tbe incidence of disease as com- 
pared "witb tbe five years* average and also xvitb 
relation to ld2S. Tbe disease sbowixxjg- muob’"* tbe 
lar^^st incidence w^as infiuenjsa. of w^bicb tbere were 
l*7Gd cases, all of a mild type. Of malaria tbere were 
280 cases, and it is remarkc^d tbat it is diGGLoult to 
render a bammock mosqui-fco -proof by means of a 
moscjuito not. Expex-iments writb vaxrious types of 
Tie t -spreaders will, it is boped, result in obtaining 
more efficient pxHiitecti on. 

A. S’r-A.3>«'i>A.m> time coxi version obart, at tbe low- 
price of -ton cents, bas been published by Eureau 
of Standards, department of Oommeroe, U.S.A.. It 
consists of a cax^board disc on w^liicb tbe t'wenty-four 
bours are marked, t-wolve in whi-te and tw-elve in black, 
Tbe disc revolves on a card on w-lxicb tbe meridians 
east and west of Oreexxwicb are marked. j^g^aixxst 
certain of tbe xrneridiaxxs tbc^re are place names. IMEore 
could easily be added by tbe user. Tbere can obviously 
be notbinf 5 novel in tbe constxruction of snob a ijgtbajrt, 
but it is strongly made and boldly printed, and sbould 
prove -usef-ul in many sobools and elsew'bexre. 

Aimlo^o tbe fortbcoming books of IMessrs. VST. Heine'** 
mann (I^edioal Eooks>, Etd., axe tbe following x ** On 
ISIepbritis,*’ I>r. A- O. Alport ; ** Emit and Hcsaltb,** 

I>r. 63. M- Eelfreige ; ** Tbe IMacbine of Eife,’* lOr. 

Etbel Erowming ; ** Olinical Obsexrvations on Infant 

Eeeding and Nutxrition,’^* dr. H. Olxvdstone t ** Ck>m- 
mon Oolds,** dr. Eeonard E. Hill and 3M, CI!lexne|||g||k f 
*• Tbe Treatment of Vsuricose Veins by IntxTavex3WO^k» 
Injections,” dr. JT. d. E. McEatcbie ; *-* Tbe I^ecban- 

ism of tbe Earynx,” V. E. ISTegus j and Tbe Art 
of 63urgery,” dr. H. Souttar. 

Ax?*jpi-xoA.Tioxsrs axe invited for tbe following appoint^* 

men-ts, on or before tbe dates mentioned s ^A lectisiteii* 

in geography and geology at tbe Exeter diocesan 

Oollege for iScboolmasters Tbe Eiinoipal, Saint Euke*s 

Oollege, Exeter <dec. 20). A lecturer in cbernietxy^^ 
with special tjxxalifioaticns in physical cbem|st»ry» 

in tlxe Eradford Technical Oollege ^TL*be lE^xinoipaX* 

Teobnioal Oollege, Eradford Cdeo. ^8>, ruml 

science teacher and assistant agriouXtuJral - oaeganJuaer 
under tbe IMI^rionetb Educaticm Oommlttc»e - — - *Tbe 
S^eore-tary* to tbe IiiXerioiixetb !Eduoa-txon 

department, doXgolley <d€»c» SSS>,. A bead of ibe 
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clegp^ci.z'fenaeatxt* odF' a^^QrtiAll%a.i?eE9ir» jjBfcoliaci&rt^ »o&<BMt3io«s »^ o £' 

Ck>3c:&fii1>CKXi.'t>iT&e TDeo>i.yx i o«.l Oci9Ll«»^€»» tlTib^ar 

3>ix‘c>ot>oxr oi ISdlucsckt/ion., 3Blctuiocti>iorK~ Of¥ioe«i^ lMQU3.dlle9- 
l93?ouj$li <I>««5. 3X>. -A. tooivur^txr in. acoolo gy in t>]rm 

TJni-v^x^itvSr, of jSoienoc) Tdao XI>oekn 

of t>ixo 3F4BM3ruLlt>3r of IScionoo, 3B3^S3^]ptxlAn 'O'nivoir^i'fcy* Oiskizo 
fOTon. 1>. A. jp^yediolo^ist; ol±, tJt&o JEl3cp»oxrixnont>etl ctnd 
JEt.oeiockx*oli. 3-t4».t.ion.» 01rioalmn.t>, foT* -ttk^ in.'V'est>ig^ebt>ion of 

•vixn® <iijsioll»os of jplckn.t>ei I>iroo't>ox*, □S^cj^orlnotoxvfcebl 

cux<f 3EVoeio«urol^ 13t;At;.ion., 01:L08lrmnLt», XXoirte 31). 

A. fnll-iiinao t^oa-olior* of on^noorin^ at> iJlxo Vordin 

^EToolxnloekX Solxool, IN'ortla.'W'icix H>iroo-t>or of lEJcinoa.- 

fioo, X>oi>-fc- ** O,** Ooxm-fcy ISdiaoefc-tion. Ojfifioos, Oity X^oad., 
01xoert>ox*. Axx ctssisf^cknt* in. n:LOofiL<m.ioetl onginooring 

aoot>ioj::i of on^inooring: dojp«tirt,imont> of t>lie lEXaliffikTC 


C3>«oaffi M »»3Bt' 1.6;. XO-S3'' 

IMTnzaledLpal Tocri Kn ionl Oolle^'o-- — Pxvooipml* TifTimatTTijTfli-l 
G[7oolna.ioflbl Odllogo* IBalifeuc. A. znouB'fcejr -fro -feoAoix 'wozilc* 
e^op pjTCbO'fcioo {paurtaonlAx-ly mLO'l>akl-'wox‘]fe> eund Aat^ojr 
onginoorins ox- Ibnildixxg tarades svxl>joof>s A-fc fixe Slxeegr* 

ness riTeolxnicAl Xxxjsrfcifufe end 3* uxxioxr *X*eolmicAl Selxool 

Tlxe PxrincipAl, 'X'eolxnioAl Xnsfifuto end 3'nniox- ‘X'eoilxni • 
gaI So1xoo 1» Slxeejmese. A. xxxAn 'veiflx fieAelxizxg esc- 
pex-ienoe ixx plxyslos* olxemisfxy. And na. Aolx Ani og» At> 
Ooxd^vv'Ainexrs *X*eolxnioAl Ool lege-—— *371x0 3E*xinoipAl» Ooxrd<^ 
'^v^Aixxex-s *X*eGlxnioAl Oollege, 3f. 3olxn*e lL«Ane« JE3*0.1.«, 

£2nxt..i%^n7uxa;. In fixe leffex- *'* IHSlAefio. OonefAzxfe of 

Sixxgle -ory-ef a 1 Alixrrxininim AVix-e *’ in A-arcm jss of Oef. 
37, p. dSO, line 14:, for ** fonflxs of a grAnx ** z*eAd ** fens 
of grAms-*’ 
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XJak: OB' :a4-M;oTJ.n Alxonf forfy yoArs Ago 

ATX effoxrb virAS xnAde fo ASHixzxilAfe flze A«t:r*onomicAl And 
fixe oivil dAy, xxxAlcing Ixoflx Ixegin Af xnidniglxf And 
using 24-lxoux- reelcoxilng. Tlxe €^>fforf was a fAilure* 
liffle enooux-Agemenf Ixeing given l>y Asf ronomex>» as a 
xvlxole. And no response Ixeing reoeived from fixe generAl 
pulxlio. Tn fixe lAsf few yeAx-s flie sifuAfion lx as 
olxAnged ; ASfronomex^ in generAl IxAve AlxAndoned 
fixe of Ixegixxxxing fixe dAy Af noon. And noxv foUoxv 

fixe oivil xreolfconixxg in flxis respeof <e3coepf flxAf flxey do 
nof nse suxnxner fime). Tlxis clxAnge -was suggesfed Ixy 
fixe 3Bx-ifislx .A.drxxir Alf y , And Affor infernAfionaJ dis- 
onssion W'AS Adopfed in a 11 fixe eplxemerides from fixe 
Ixegixxxxing of 1^24^. *371xe InfernAfionAl -A-sfronoxnioAl 

TJxxioxx, wlxiolx xnef Af OAxxxl>ridge in 3uly gAve 

fxxxrflxer endoxrsexxxenf fo fixe xxew sysfexn, jxxAking, 
Ixo'wever, axx eacoepfioxx in fixe oAse of fixe 3nliAn dAy, 
■vi^lxiGlx sflU Ixegins Af Oreenwiolx noon. 

Am xregArds fixe xxse of 34-lxonr reokoxxing, flxexe is one 
d«pAxrfxxxenf of oivil life, nAxxxely, fixe roil w Ay fime- 
f^Aoles, in 'wlxiolx ifs infrodxxcfion seexxxs desirAlxlo. 
3EP*or slxox-f Joxxxmeys flxex*e is liffle difUoxxlfy ; fixe xise of 
fixe syrrxxlxols a.ibou And x»-x«:. Af fixe Ixeeds of oolxxxnns 
snffiGienfly xxxeefs fixe diilxcxxlfy- Bxxf in fixe GAse of 
JoxxxTtxeys lASfing for a lArge frAofion of 34 Ixoxxxe, 
pirolxAlxly mosf people find soxxxe fronlxle ixx inferpi-efing 
fixe indioAfioxxs of fixe fAlxles. *X*lxe froxxlxle xnAy nof l>e 
'V'ery grAve, Ixxxf if 'woxxld oexrf AinJy Ixe dixxxixxislxed lay 
GAX-x^^xxg fl:^ xeolcoxxing of Ixoxxxe xxp fo 34, 

Tfcte oonxxGxl of fixe Ifoyal AsfronoxxxioAl Sooiefy 
reoenfly Axxflxox-ised I^of. B, B-. Tnimer t><> ApproAolx 
fjxe imiVwAy ooxnpAnies of OxreAf lOxif Aixx xviflx fnis exxd 
ir^^iew, Tlxey replied flxAf flxey IxAd no olajeofion fo 
•t^Wm elxAnge, lanf desixed An eacpxession of opinion fxexn 
Hxe generAl pnlalio laef ore xxxAKixxg if- Aceor din gly, a 
leffer Appeered in fixe of !Oeo. S, signed lay fixe 

Asf ranoxner Royel^ lay Bev. T. El. Et. X*lxxllips <presi- 
dexaf of fixe And JE^of. Tmnxer, If gives a larief 

relieAarsAl of fixe .Alaove fAOfs, nofes flxAf fixe 34-ixoixr 
sysfesxx is g^^necTAl in OonfinenfAl fixnef Alales, And 
esnplxAsises fixe f Aof flxAf fixe o lxAx xge nxroposed is 
sfrmfty limifed fo rAilxvAy fAlales. *X*lxe f Ailxxxe of foxrf y 
yeAx*s Ago WAS lArgely dixe fo fixe Affexxrxjpf flxen xxxAde 
fo xnfrodnoe S^ir^'lxoxxr reolcoxxixxg for aU oxvil pxrrposes s 
flxis Affexxxpf is no-w AlaAddoned, so flxAf people xxxAy 
eonfinne fo Ixxvxc^ Af one And dixxe Af eiglxf » ixxsfeAd of 
cmlasfifnfing flxixfeen And fw'enfy. If is Ixoped flxAf 
flxere will lae sn^Giexxf pnlalio xespdnse«. in one direcsf ion 
oar '^xe oflxer^ f o give fixe. rAilwrAjy oo n exp An ies axx indiOA- 
ison pf fixe geneml frend of opsixion* 

A.lSafAfcMEa-JflByTBB ^Tjxsrsapox'* Alflxonglx xxof nnnsnAlly 

1b*ig» A :reo<imcif ;|Bp:o3U^p of e^j^pfs was seexx lay a xxnxnlacsr of' 
people flxrofi^pbi 'f^g ^or flxin oldnd prevAleiaf Af , fixxxes 
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dux-ing fixe frensif of fixe spofs Aoross fixe si^nx’s diso. 
One olasei-ver, neer I^ioosdilly, pxrevioxxsly xxxiAW’Are of 
fixe eacisfenoe of fixe spofs, saw fixe fxvo l^rxninAl 
nxeznlxex-s of fixe group as sepArAfe dofs on\ X>eo. 4 
w-lxen fixe Angle snlafended lay flxexxx w-as less l»lxAn 4'. 
Tlxe groxip -w'As of sf reAxxx fype 'wiflx f he ooxxxponenfs 
oloseJy pAoked, And olxAngos in fheir shApo denofed 
ooxxsiderAhle Acfivify. Specfrosoopio ooservAfiorxs 
xnAde Af 'VV'orfhing on INTov. 30 And I>ec- I provided 
more pxeoise evidenoe of fhis Aofivify- I*osifion And 
AxeA of fhe group Axe as follow's 2 

J^o. X>sto on I>l«c. - 

IX Bov. 30— I>eG. XI I>eo. 5-0 ©*=* B. 1/BOO of 

hemisphox'o 

A mAgnefic* disf urlaAnoe w“as reoorded Af Oxreenw'icli 
laef ween I>eo. 5, 33h. And I>eo. 6, 51x. ; rAnge in deoliixA- 
fion, Ahouf 40'- 

E’oabies’s Ooacnrr- ^3F*i’oxn fhe fhxee posifioxxs given 

ixx l>4'.A.’rxTJSJEC of I>eG- X, p- 850, I>r- A^ O. I>. Oroxxxnxelin 
hAs dedxxeed fhe follo-wxxxg elemenfs of fhis comef s 

1038 Bov- 7 '040 XJ.*T. 

«-> 108^ 33' O^ 

(2 348 50 4 

'I 38 30 30 

log 9 0-87340 

I'hese resexxxlale very olosely fhe elemenfs of Ooxnef 
1873 VII, disGO vexed ixxdependenfly lay OoggxA And 
'VITixxneoke ; fhe lAffer AgAxn xesemhle fhose of Oanxet- 
1818 X, disGovered hy I^ons- j^jrgelAnder Axxd Stohulhof 
IxAd AlxeAdy snspeofed fhAf fhese fxvo oorxxefs were 
idcNCXfiGAl, wifh A |aeriod of eifher 55 yeArs or some 
snlx-mnlfipXe of fhxs i sidl^e fhe olascnrved atgs ixx hot-lx 
yesrs -were vexy shorf <4 dAys And 5 dAyslif wm 
xxxxpossihle fo dedxxee fhe period from fhem. I7her<^ is 
good reason fo iaelieve fhAf E'orlaes^s ooxxxef is fixe seme 
olajeGf^ And fo hope fhAf if will lae oltaseorved lon^? 
enoxxg^ Af f he p xesenf refum fo seffle fhe cpaesfion of 
fhe period. Ihe olaserved infervAls Are 55-8 And 54-0 
yeAXTs, w'hioh do nof differ more widely fhAn nlAnof sry 
pexrfxxrlaAfioxxs give ns a righf fo earpeof $ fixe reoont 
xevolnfion of £C Alley's ooxnef W€«s fwo yeArs short.or 
fh €» n . fhe. oxxe 1aefo3re. If fhe period is 55 yeAxrs, the 
Aphelion disfAnoe w^onld he 384 nnifs, nof far ixxside 
Bepfnne's orhif, so fhAf if xrxx^^f he loohed on as 
heXonging fo fhAf fAxrxxily. 

The Gonxef is novr onf of reAGh an ISlngiand, 
shonld he followed in fhe sonfhem hexniciphere for two 
or f hree nxonfhs. In' fhe ndddle of Oefdher .if was fa** 
norfh of fhe ecrnisfor And ooxnpArAflvsIy noAf fhe eAi-tm 

so fhAf if is mwxer surprising fhsf If was nof diseoveroci 

fhen.. . .. ■ • , 
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Sn?<»^snHj jA.^ 3EB oy Soxtuh: — A jmw 

oif ^^^4^ . ^t:.cxtxo ii3L<l.ujsii:>jrios odE So%;rblx 

i» i3:i;(£pg:e49Ft;eK3: l>y^ 30x*, ltllc>Ojp«st]c:l iia 3E*:a.?rt> of tJbke* 

^^^€so2c3fcgjr-*e4»«! of ^fno ISTiBbtiionLAl IRXu£i«»i:ijno of 

J^loorofoacitieAasL. 3Dri:C^<foo.’t^ll>r^ 90000 ixxtorosreiz&C^ 
^osfiojos ojco fo*-w«.»^ «u» tJO -U;ei09 of oovrfaixx o f ff xe 

irKx;£>lorir3iO]riLf9.. *X*Ho olausjaiflo«i.t/iojo is f5rf>olo^n«to.I. *XThLO 
iroi>loinooT*.*t» of t>Ho 34>€»].lori.l>osolx^ Vets,!, iaLxx<i H^xaleit guv& 
o< 30 .£ii>focf 'wHLtlii OH ollocfeO-y AoJoesolocto^ eucxcl ^Xoostxsxoaoo 
*XTbo etxifclTioir litcbcf ^p^rovioosly suj^^^afod 
t>Ho so fc>st>i ftifioo. of tJt%& X^oioil oolforo for ±Jtx& * Viotori^t 
Wosf * ovxlfoxo. Xxx -fcfjio JBCooio^ ool-fcoro, -wliLioln. is 
oq[x»«iri>oci t>lao ^urij^^AoiaA, at oow' iri.<fxast>ry is 

rsoo^joisod. oorr*o«i>oxi.diiaf5 -wifli ■0'j3j:>03r u^uu‘i|£^ri.s<ois«xx. 
T*f»»s is fHo !E*oo*rfc, so^ocbllod from, flrk^o looetli-fey iiri. ’W'lmiofai 
it> is fo-orxei, 3 oeutyi.ol 3 r, Ooxrianmissio X^oorfc, I-a3bciyl;>rsJt»t<i 
clist-ric-fc, »oci oysa.retotorisc’KiL l>y smatll t>3^xjjtxil>--jnuE».iX 
soi^s'pors fiLncl dlool>lo ixollo-wr sox*s.x^|:>ors> -wfi-ilo for fXio 
lows** KLorxin^z: ool-fcvixo, oox*rosy>oxxcliT\j;5 wi-felx flao Ioavox* 
t’ijtpn.ia-ciaux , is soi^j^osfod trlxo zxs.jmo 'XCoxxizxg: ixxdosfcry . 
Of 'tXie* »'’<e«i«xiTiLijnig oolfcoros tilxo s.i*o, fi3-fcill>€i.y 

AA'i-tlx feJolxi-t-rosjrx* lMCosse>ll>*xy -vrito IVf ek;|:^cls,loxxi£brx» srxd 
Wilt-oarx 'wif.lx .^ziliatrx. Xxx t>}xo xxowly dofxxxod XCoxxixx^ 
irid osXr-y^ trlxo t.yy>os lxore» ciosojril>o<X «hto fho fx'irrxrrxor, 
<Xiso sc;r«ty>o»*, s>rx<l oriel sorsuyioir* flatyijcxg? Irmifo s.rxcl 
oiirvod jn^oirit-.. Xf is y>oi*xt>o<.l oxxf t:<lxsit> -fclxo forjcrx 
*' sor*o,y>oj:* ’ is Xxoirxjg- xxj:>x>liod fo imTxlorxxoTx-fcs ixovor ixsod 
for t>lx«? x^ scrfx|xirx^, ’wlrilo t>lxoy soottx Cbdmir- 
a.dia>x>Xod for slcixxrxirij^ SLXxims»ls, flio yioixxi:. l>oirx|($ 
■woH flf.t >od for «wE»sist>a,rioo 'w'lxorx -felxo slcirx 
itolcis v^S'ry Tfio cyoost-ioo is rs.isod -wlAotXior t>Hes 

|iffre»-y-AA’o«.tJnitox*od a.rid rod-'wos.t.lxorod iTrip»l«Triorx’t-s 'wojns 

oisdo liy difforcscoti Txoox^l^’s* or Av-lxoflnior worlcod X>y flxo 

ssioo dilxororif tJrxxos* tixif. it- is loft- ovor foi* 

it.xiro elisoxissioxx. 

lS3ci?-xao'r.A.a?i <>!>«■ ojs* X^rjet'Jis Ji. 1^10 -A.x-.oojatox-- It Ixas fro- 

ixeuxtly Xxesoxx oss«^i*t^od Xxy oactx-oxxxo toxr^iorsxxoo advo- 
a.t e>s tixat ov-e-xx rrxodorato ixxdol^oxxoo in aiooXiol sliox-toixs 
fes, axxd tl'io oacyxorioixcto of irxsixrarxoo ooxxxyickxxios is tXiat 
Vxstaixxi^rs as a -vrlxolo aro loxx^ox*-livod tlxaxx rxoxx- 
Ttxst-aiooxrs as a olass, xxo dlstixxotioxx l>oizx@ xxxado 
icp't.woorx Txxodorato and Xxoavy drirxkors. 3E*rof. K*ay- 
:*oxxd Xr'oarl ( vol. 3, Soixos 33» 
*. 27} Ixas attorn yxtod to assess tlie yiossiXxle ixxfituexxce 
•f jm.ocl€trc^t& driolcixxjg' rxyiorx tlxe excyxoctatiorx of life Ixy a 
ritioal statistioal analysis of tAAro isfroxiyxs of irxdiAridxxals- 
'‘lie first sronyx ooxxeisted of 6248 yiox'soxxs -vrliose 3xis~ 
ories Ixad l>ee*x detarilod ixx X*x?of, I*eajrl^s Xxxstitxxte 
e'-oords, tXie seoond ^roxiyi of 7600 y>atiexxts "wXio died 
n. tlrxe «Tolxxxs Hci^Xcins Hosyxital, AArlxose Jxosjpital rcaooxds 
v-ere alxstraotecX. JSotXi 4 ^rorxy>s Awrere divided on tlxe 
videxxoe availalxle into al>staixxers, moderate drinJcex*s, 
Lixcl Ixeavy drxnl«:ex*s. XTor Ixotix tlxe faet 

MTier^es not only tlxat tlxe moderate dxxnlcin^ of 
Lloolxolic Xievex^a^es did not slxorten life, X>nt tlxat tlie 
r moderate drinlx:ers Xxad a sli^Xitly lyreater excyxeotation 
life tlxan tlxe aXxstainers <[0*36 year — X'26 years for 
at differexxt a^^es, and ratlxer more for females), 
leavy clrinlcers, as mi^lxt l>e antieijpated, Ixad an exr~ 
>«-»otation of life some eijgXit years less tlxan moderate 
irixxlcers at a^e tlxirty years» oxxt tixis diffexenoe dimin- 
siios vritlx advanoirxjgf aio^. ^ 

■XtynaBEacroi-x^sT VV^a^B!7:7xr<s^ o** Oa.rra:a:-M. ^XDlxe XMfedioal 

■tesearolx Oontxoil Ixas issned a xeyxort l>y 3E*rof. d". Ef- 
f^oxton and lOr. Aw JMCaol^ralty <;£?y»eotcxf J»«3c*, ^STertaet, 
^ €>: 122. X^CMod-Qn t 3EI .l!i4 !.3vC>. y oxx tlxe £otradexrmal tnl>er*- 
•ijijrx test in eattle, TCIxe tnX^t^dlin te»st l>y snlxoxxtane- 
*»is xnooxtlation*- :ijMBba nanaXiy Ixeen emnloyed, is 

’iiojeet td rnstnsr faXlaeias «»snd dtitails tlxe talnn^ of tlxe 
i.^my^exratxxre of ttie inooitiliated soExinx^ on two or more 
' . As-4x reianlt- df a. ^yna^isidasdairie adipUessed 
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to a nxtmlxer of veterinary surgeons, tlxe Intradenrnal 
test is reooxxxmended in anlxstitixtion for tlxe snlx’^ 
csxxtaneons 'and oyxlxtlxalTxxxc tests. *X^is eonsists in - 
injeeting^ into tlxe sXcln wnltlx a sy>eoial syringe and 
needle 0*1 c.e. of imdiluted * old tntxerexxXin,* tlxe area 
of infiltration and tlxiclcness of tlxe slcin after ixxoonla- 
tion l>eirx|^ estimated. After forty -eijg'lxt lxoxxx*s tlxe site 
of inoenlation is af^ain insy>eoted. A yxositive reaetion 
eonsists in tlxe aj^-jpearanoe of a lary^e di:^xxse 
Ixot and tender to tlxe toxxclx t if tixis is tlxe ease, tlxe 
animal is oertainly tnlxexmuLloxxs. If, Ixo'wever, tlxe 
SAvellin^ eonsists of a Ixard y>ea- or l>ean>li]bc:e non -tender 
in-dltration of tlxe derxrxa, tlxe resxxlt is inconolxisivo, 
and a seoond sinxilar injeetion of tixlxeroxxlin is xnade 
into tixis infiltration- *X7ne animal is excamined tvrenty- 
foxxr Ixoxxrs later, and if negative tlxex*e is little incxrease 
in tlxe svrellin^ ; if yxositive, tlxe swellini^ Ixeeomes larj^e,. 
Ixot, and tender. 

OnxmEssiBQ lF*mssM:-WA.*rxsa. Xi^TsnBQS. ^In tlxe 

o/" ^ »»xeri<?cx»x o/' JVo*Mrcxf vol. 6S, 

X028, 3VIr. ,T. TT. ^N'ieliols ^ives a yxrovisional elxeelc- list 
<xf tlxe freslx -'water fislxes of Olxixxa ^A-irticle I. Olxinese 
iE'reslx-'VV'ater IB'islxes in tlxo A.mex*ioan IMlxxsexrm of 

ISSTatxxral Histox’^*s Oolleotioxxs.^’ X^nlxlioatiorxs of tlxe 
Asiatio ISxcyxeditions of tlxe Amerioan BCusexxm of 

ISTatoral History. Oontrilxntion XsTo. 83), covering 
material in tlxe .Ameriean IWTxxsexxm of ^N'atnral History 
iAy> to J“xme 1.920. I»*xxrtlxer oolleotions of consideralxle 
incxyxortance are excyxooted from tlxe -Asiatio excyxeditioxxs, 
•W'lxieli Ixave already yrieldod miiolx tlxat is ne-W". Tlxe 
area investigated is restrioted to Old Olxina from tlxe 
oxxter limits of Olxili I^rovinoe on tlxe nortlx-east to 
tlxe onter limits of Y^xxrxnan !E*rovinoe on tlxe e^ntlx- 
Avest, and does not inelude IMCanolxxxria, IVConjgolia, 
Torxlcin, or Tilxet. Only striotly freslx -Avater forxxxs are 
inelnded in tlxe list, AW-lxiolx enxlxraoes a very largj^e 
nnmlxer of fislxes belonging to tvrenty-foixr families, of 
■wlxiolx tlxe Oyyxrinidas is tlxe largest Avitlx ei^lxty-eigflxt 
genera and stxlx -genera and many syxeeies. iMesct in ' 
nxxnxlxer, Ix xxt far oelxind, oome tlxe Cololxitidsa and tlxe 
Silxxx'idse. Tlxe list is illnstrat€»d Ixy K«><>d te»b ds'ixrc^, 
inelxxdixx^ tlxe onrioxxsly slxayxed C7o6-i««doo C7o6ifcf:i£s, 
and JScMrfyott'MZa . Tixis slxoxxld loe a valxxalxle 

Ixelyx to all tlxose studying Olxinese :dslxes. 

I,.^xxsro-A.sn:xRxs Sr3^-l?^sxrmR.rrBs Ir!aviE5»rrrojfc.ti?xoiw*s. *X^<& 

lAIarine X-alxoratory and )Sea JPislx Hatelxery at T'iel, 
3SarroAv-in-!B'xxmess, is noAv closed. Tixis involves tlxe 
alxandorxment of several yxieoes of xvorlr. 'Wi.tlx tlxe 
present arrangre^^nents, IxoAvever, a certain amonnt of 
researclx in connexion vHItlx tlxe local fislxeries Avill still. 
l>e carried on at tlxe X.«ancaslxire Sea X^slxerles ILialxora-^ 
tory in tlxo University of Uivernool- THe present 
reyxort H-eport for 1927 on tlxe Xanoaslure Stea 

T'islieries I.«al>oratory at tlxe University of IL-iverpool 
sxxd tlxe ©ea-Ii'islx Ilatclxery at T’iel,** JNTo. 36, 1928, ' 
edited l>y 3Prof. Janxes Jolxnstone) contains a pre- 
liminary note on tlxe Ixydro^raplxioal data olxtaxned 
on tlxe Holylxead-Onlxlin steamer, and a stndy of tlse 
xnxxsolos of tlxe mysid Ixy IMur. d* . 

X>aniel, Ixesides a snammary Ixy I>r. J olxnstone of tlxe 
resxxlts of traAvliniK experimenlss made Ixy tlxe l j Uan- ;* 
oauslxire S'^islxeries Oommlttee since 1892 in yarions 
parts of tlxe district. Xn tixis last report it is sUxown 
tlxat tlxe alxxxndance of some commorx speciSs of lien* 

matnre 6Lslxes mns in cycles tlxe plaice peixaMgS: msdally 

alxxxndant alxont lS96j» X9IO» and. ’1.'92 0 — - " WlxilSt at 
present time tlxesy aure scarcer tlxan ixstxal, as l^lxey were, 
alxoxxt 1916 and I:9Q6, :|Mtr. X>aniel'^s woribe dp tlxe 
xxxnscles of ^aet«ott«ss is vs^lliudxle. Xt Is on. 

t:lxe same lines as Ixis fornxear, wo*^ 

<'£9‘o. 3431'''' of tlxe present -phoil^lic^tlcn-^ ' .1626), .and. .tltsa 
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3ul3jeot> eObto-WA ■v^oetry* laiaaai lwj r «rt«x&o:ti%3UE*o, aul:tJb^,veig|^ 
cure* ^o:nkflkixii. cSLi:£ll^ejr<eKCLO«Msi. Taaie »oiC3Msrt> i]aa]3<9x*4b«iur».'6 jpoiaatj ^ 
tilie oo3nicsea::&t>jr«i.^ojrK oxx . lc»i:3^:it/^cllrM.Al fiijrraunL^rcmQki9x:i.t^ 
^ojbLt^xral iStooKov' mxvtuBucfh&m, A»tcL ^lbkid» i» 

• *‘ ^lcx& ^a.fcili'fcy ... -fco l>«bolcw:»ar€3:4ei t:3hM& 

'wra.-t^r fey z3c%oa.]A» of a n^4fl<lo:ni ancf 'V'iolc»x:k,ib ooxxt:.x*ao'kio>zat 
of -efeo afectoxnon., 'virfeox-ofey -fcfeo -fcolfitoxi l«i feroo^fe^ 
rostral-waxxie.** X>aoiol feas alao Mf;<o<liaci. trfeo 

jrrLusolosi of Jkre^ar%yo^j|»iA<z9%4B0 T9.o9*o«!^‘ioa'^fex3t> jposotvos t>feo 
ciosoxrix>'t<l<a)^» 'wlffe. a <fe't>ailod ooom^anefcoziL of f,feogt e o f 

and mri't.il a fTxfcxuro oooasion. TTfeo 

longritvodinal mxxsolos of JFV-a'»«ir*,«A«' ax*o in 8t>xdlcixji.^ oon- 
-btraat^ “bo -tvfea brans-v^ox^te byi:>o 'W^feiofe pjredoxninaboe in 
.Zlf 43jgrex73.yo^-»jt9j^.<xn^a9» in Tsvfeiofe bfe-e afecloxnon is only 
inoomplaboly floscod. 

JEtooT S^srsbPXGM oar Ajp-x-x-xb n?nxsxcs. Tfeo wfVnnnal 

Xl^p>oirfc of bfeo jB^asb JVf ailing lE^-osoarofe ^babion, Svi.x>j>lo- 
xncscnb 2, Oob. 1928^ oonbains soxno xroxnaxrlcafelo j^feobo- 
gr‘ai>fes of bfeo roob sysboxns of bon -y oar* -old af>]^>lo broos- 
samo soion ajanlos ax*o j^prow'ing njxon difforonb 
sboolcs, and. bfeo dinoronoos in bfeo roob feafeib and 
oacbonb of bfeoso b*w*o sboolc. roob sy«bom« aro mosb 
oonvinoin^ly doxnonsbrabod - IVTossrs. W'. S. R-ogrors 
and Id. O. 'Vyvyan dosozrifeo bfeo nioblxods of aroob 
oacaminabiofe omjxloyod ; bfeoy aro mo«b lafeoz*ions. 
"Ef’or* oaofe baroo orcaminod, nnoro bfean siacby bons of soil 
fead bo fee fin.e>ly ferokon xx}:> and snovod, a bask •w'feiofe 
ooonniod foxnr man from sovon bo bon days. *X*fe.o 
disbafafenbion of bfeo roobs 'was also i-ooordod fey rnobfeods 
of ^radin^ and 'woigjpliini^. One* roob sbook C^dallin^ X^?C.> 
j>ro'V’od io feo mnofe moro de»ox>Iy roobingj bfean bfeo 
obfeor {Idalling^ X. >- Ono noinb of oonsidorafele* 2 >raobioal 
inxporbanoo is bfeab noarly p>or csonb of bfeo aBlfere* of 

bfeo roob sysbesm, bfeo afesorfeinj^ jporbion, j>T*ovod bo lio 
onbsido a oirole fivo foob disbanb from, bfeo bmnk. Tfens 
bfeo oommon j^raobino of ajpplyin^ manxxra noar bo bfee» 
feaso of a broa 'viroxdd soom bo fearv'io libblo jnsbiHoabion. 
XJnforbxmabolyj. bfeosa lafeorious in^osbi^abions oan only 
boll ns of bfeo final form of bfeo roob sysbom. -wfeon 
e»:7C}>osod . .^b bfeo XXnbofe oxc^iiorimonb sbabion ab 

'W aiaronin^on bfeero is an nndori^onnd .^lass feoxiso 
afeo'vo "w^feiofe bfeo brass oan feo j>lanbsd so bfeab bfeo 
^fro-wbfe of bfeo roob sysbonx can feo 'wabofeod bferonj^feonb 
bfeo soason. 8Knofe gro'^yfcfe ofesorvabions -woxxld maboirially 
add bo bfeo valno of snofe daba as aro jxrosonbod in bfels 
inborosbin^ 'Work- 

XboaasBonrqiB XXrais^ssi oar OnoxTa!a^b>:i>«-brTS . CS-ronndnnbs 

form bfeo sbai>lo orojp in bfeo Oamfeia Oolony, and bfeo 
afesonoo of an albomabi'V'o orox> rondors ibs liafeiliby bo 

* rosobbo * disoaso of oonsidorafelo inrjpox*banoo 

JR-c^ort, X>o]lpb. ..^^..g^rio. for Oamfeia Oolony» 
X9.27 — X928>. Xn'V^osbi|^abions sfeo'W' bfeab bfeo insoob 

oaxrriosr is ;p>rofeafely ono or feobfe of b-wo n ow sjpooios of 
^acHatidsa -^feiofe aro feoin^ doborminod* 'X*feis oarrior 
'woiild afs^oar -bo feo mosb a^bi-vro feob'Woon mid-'X' nly 
and mid-^'n|^nsb» jnd^^in^^ bfeo inoidonco of disoaso* 

and so fen* no obfeor food ;p>lanbs bfean ^cronndnnbs fea'%ro 
feoon ofesoxwod. Xnfoobion ajxpoars bo feo oarriod o-v^or 
frozn yoar -bo yoar fey gproxmdnnbs lofb in bfeo soil* and 
bliMonsffe obfe-or moans aro i|pz*ofeafelo ib so^Ens ovidonb 
bfeab infoabion is nob oarriod in bfeo sood. 'XTfeo mosb 
snsoop»bilb»lo 2 >oriod is bfeo !drsb fo?w ^ooks afbor £^or- 
minabiofe* fenb rafeifaXl ab bfeis bdmo rodnesas bfeo incid*- 
onco of dis o as o * ipr ofea faly fey rondorintf bfeo ixxsoob 
oarrior lo»e aobi'V'o. 3^*feo odBfoob of bfeo disoaso is bo 
sbnnb ^rowlfe*r jfcaoroaso oxnjpby eAwlfei nx^.bo f>or oonb* 
rodnoo bfeo gmod fenbs bo afeonb 'ipar osnb*;oi* .bo 'rondor 
bfeo infoobod x^idl’^iaibs fesurrork:. ' - '<!S<xntiaro2> -ab jprossmb oon^ 
sisbs in dosbmyin^ alt j>]anbs slroadnifir sJggns of d isoa s o 
and all ^Mr<c>'vaadxjLTjLi» bfeab ^ gown inabo feob wocs* . bfeo- 
in^ soasoieWjp.^ and also in soarnk^ bsfeo -osojp soao bd.av'oidt 
-droasrlrb so £ar as poasifelo dnrixug bfeo firsb Joa r 'wodfeo- 
of grow bli* S^oorblllasa^ agpgpoay b$> fea!Pu>o nfe .laaneifioial . 

.. :Nro^ 3@i5fe,%Voa:4; isss^l ■ . 


o£fooib . -wfeabo yor . - ^*3rfe.roo ^v’ariobios feavo feson nidsod 
'wfeiofe fea^o a fei^gfe do^roo, of rosisbanoo bo *disoaso* 
feub so far no fnlly inrnnano yarioby feas feoon ofebainod« 

Oi::«assnrcoeL.ri:?ioaNr ' oar Ooab..*— — 3oianbi£cO'. 
feayo lon^ sbana^^dd yribfe bfeo* f>rofe!lom of doyksn^ somo 
rabionaX sysbozn of dlassi£loabion of ooa|s,r fe'U.b bfed 
oaebromo day orsi by of bfeo x>i^f>«^>dXos feas mado bfeo fessk 
diffeonlb. Ono of bfeo fee»sb-kno'wn orfiEorbs is bfeab of 
X^rof, 3- X?V. X^arr, of bfeo TTniyor^by of Xllinois.* Twfeo 
projposod feis sofeomo bw^onby yoars a^o« JBCo feas ro- 

S nfelisfeod in bfeo of bfeo XJniyorsiby 3B2ne^noOrinfg 

babion* X^o. 180 02 s 3& conbs>* feis sysboxn ajippXlodl 

bo a larigo nnmfeor of ansiXysos of coal from, all narbs of 
bfeo yrorld. XXis mobfeod is* feriodBty* bo nlob bfeo feoabinig 
valno of bfeo * nnib coal * snfesbanoo* bfeab is* bfeo 3>uro 
coal snfesbanoo froo from 03cbraneK>ns or adyonbibio'us 
mabbor* ajgairiLSb bfeo ^poroonba^s of yolabilo nxabbor of 
bfeo * xxnib coal.* Olassifloabion dojiponds on bfeo area 
of bfeo efea rb inbo -wfeiesfe fall bfeo j^oinbs for fndiyidnal 
8amjf>los. XT'lxo rosnlbs of suefe ciassiiS.cabicln oan feo 
corrolabod 'wibfe bfeoso ofebainod fey Soy lor 'a mobfeod* 
fenb confnsion rosnlbs fronr bfeo difforonb bojflrninolofafy 
adopbod. 'X'feo oon'tains a feifeIiogf^ai>fey of 

bfeo sv&fejoob and sfeonld feo of ^roab inbox*osb ^*>0 gpoo- 
lo^isbs and cfeomisbs inborcstsbod in bfeo sbndy of coals. 

O.A.ano3!«'xs^nrrox«r Trssrs. Ab bfeo X"'xxoJ X&osoarolt 

Sbabion* CXroonwiefe, a sorios of bosbs feas feoon ma<1«> 
on bfeo ‘ X*ark£iold X^ar^o <}as * coal from blio Xlristol 
and Somorsob Ooaldold <l^feysical and CJfeon\ic*sl 
Suirvoy of X^abional Ooal Xtowoiarcos, X*af>oa- 2!*^o. 12. 

London ; XX-IVt.S.O. ler. Od. ). Tfeis forms anobfeor <»f 
bfeo bosbs mado on byipical coals from yax*ic>ns ooat- 
Hiolds in foil scalo -lalanf. Oarfeonisabioxx bosbs ■W'oi't* 
conrlncbod in Csrlovor-’W'osb roborts wibfe nrxodoratc 
sboaminj^* wfeon blxo ooal ;(>x*oyod a sabisfaotiory ft:icl. 
if dno allowanoo -was xnado for ibs Ixi^affely s'wollin>j: 
efearaobor- Sabisf aobo j y bosbs 'W'oro mado 'wibfe lioi-i- 

zonbal roboxrbs also. XX-io y folds of i>x''o<lxtobs wcr<' 
com^parafelo -wiblx bfeoso jpx'oviotxsly rocox-dod wibli w 
•woll-knoA^vn "Iforksixiro ^as coal. In blxo yorbical Ioav 
bomn^rabxxro iron roborbs. bfeo tosfj* a^aixx sfeow t list ^ 
xnodxlioabions "Wor*o noodod bo allow*- fox* bfeo cakijcit? 
j>roj>orbios. Tfeo ookos j.>r<>d»xcod w*oro bosbod as fuel 
for a X^ancasfeiro feoilor* i^as jproclxxoor* and a wrabor xra-5 

f corxorabor. Xn all oasos bx*oufelo onsxxod o-wi n|g bo i Yie 

nsifelo cfearacbor of bfeo asfe. 'Xfeis aigain sfeowrs Itow 
im;]^>OT*banb a faobor is bfeo asfe of coal and feowr dosira»>lt* 
ib IS bo jporfocb bfeo xnobfeods of oloanin^ ooal aixtl 
ai>x>lyixxgp bfeom -wfeon jaaraobioafelo. 

Iso3E»ox> C5n-cjsrrACJ»:A. Albfeonf^fe f>rofe*xl>1y 

afe-undanb in 2 >a 8 b binrxos* xso]f>od8 aro raroly foxxnd fo»4i->il. 
An. aoooxxnb of all bfeo foxrms j^royio-nsly kno-wn* w'-itli 
dosorip*bions of soxno now sj^ooios* is ^iyon fey V. 
Sbraolon roy. 9 ;; X82 8> . ^ X^lie 

oarliosb Isopod known, is from blxo IMLiddlo Trias <>f 
Alsaoo* fenb ibs rolabiozxsfei{:> bo oscisbin^p forms is tm- 
corbain. A, froofewrabor form ooonrs in bfeo X^fejeoti** <>f 
XQ'o’w 3onbfe XValos and is roforxrod bo bfeo liyin^ 
JRAreexeedexeo. Idarino bypos l>olozx|g£izm 9 -bo bfeo farxjiili**^*^ 
Oymobfeoidas and Si>fe«oromida9 aro found fxrsb in tlie 
X^abfeonian . Tfeo feosb -known ggonxxs in *B:n^lan<i 
AroXxGso>n»so«eo* found in bfeo IPSArfeook; of \>v ilb»liii*ts 
y^feiofe. is rolabod bo bfeo 3gpfesBMronudxo . Tfeob fexmily 

also regprosonbod in bflo X*xarfeook fey 

Torrosbrdki*! isox>ods feo^pn in bfeo TJi>p*or XBooono. 
X> ros€»n b naleeonbol^ — ^ — apyos no oyidonoo cronoomirxK f 
origin of -bfeo Xsofkocto.. 

' ' oy ■'rjor®:. Oe^qrasroaBoates oar - VrorosjA, 

A^iprt«t«aAtir--r ' idofely ^ '-fofiHefeifwous OainoaBoio 

nosKbs odt ^iobooris** Ausbralia* feayo from, -bimo bo 
nscsoiyod bfeo .abbonbion of nal o eo n bolo^pabs - irx 
<l|u«urbor <xf bfeo world* Ib feas feoon found moaro. dxff’*'****^ 
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1 :>h«Kar^! * asoxxo fxxMsa. X^owtost 

X*lxO<^S3uA 'fc'lXCKXX IXCUB lo^GXX C»«U6»« izi. ]E2-ULarO|p<» mUKxdt JiLX3t%J&Fi€S;WL^ 

rFlxid xnuxxlv^eo of oozx<fiiAon:»of oedl- 

rnoxx-t^fiaLoxaL cucxd. <uixntt.'tiOa Xxx fJxo A.-ostara.l ig^rx sro^fioxx oono.- 
fXAXTod ^’i'tdx oC -olvlxezr oouxxiTnoei. Oxxo fo»rwoar<i 

^ 1 x 0 ooxvol&taon. of 17111000 l>o<X 8 in 'V'eurloxxB Zoo«bl£- 
1,100 1 » zxxcfticlo 'W'i'fclx Irlxo cozxclxxfiuoxx of euKX oacekxoinebldoxx of : 
1,1x0 3 nc]|^l>ox*i:«bl. of tilxo l>oiPo oox*o0 0,17 ^ozrroiiLlio l>y X^o^foriolc 
OlxenqpxlXfiuci.^ Oouticiasooowool^Jbi X* 0 l«oojcxt>oloig^x 0 l 7 ^ i 0 l> t>lxo 
:^ 7 a^t^xoxx 0 X IMElxooixarii^ ISiif o|.l 3 oixri:xo< Tlxo 'woirfe Ixeko l>oozx io 
Ixoocf oixxoo Ixx'V'olxHlxxs: f^lxo dol-ox^mi O0l,ioxx of 10 ,CK >0 

»pocsiixxoxu 9 of flio 0&OII0 oAxd m«utx3r l>lxovu»eurx<l0 of 

Titxioxoa&oio. (IB*oreuYxixiiforek eutid Oi»t 7 a?'«^o«f«b>. 'T'lrxo cfoooxrip- 
l>ioxx of Xk&vsr ojxooioei }x«us Ixooo. l>lxo oon Joints -mror^k of 1 , 1 x 0 
^^oloxtoI Oiuflxor* cux.<f BdEios Xjroixo Oroooio.* irooxxlt^ijxg^ iax 
»iXi:t;>r-oici.o fcMnncxs xxo-w Ito ooioxxoo. Xn l>fxo o«urliox x^0xl> of 
1 , 1 X 0 'WOrfC IBUSHSis'&fiUtXOO 'WOO ^^xroxx l>y A. XColxlo, of tlxo 

Oooloj^oflx], 3 xxar’V'oy' of Vioforlo, cxxxo xxow of t.lxo B^0t>ioixcLl 
Bfxtsoxxxxx, ' 3 E*lxo eqpol. •wlxoxro l>lxo f>o 3 ro 'W'oo jxxxfc dlo-wix i» 
idool foir £sixrxxx^ o, ;KX*oo,t> l>lxiol£.ixos0 of fox* il> iet oix 

l-lio cloxv*xl>lx*ro’w oiOo of l>lxo i^xrool; O0OO iSolxo^xxo^b: foroll,^. 
Xt- io l>o l>o arc»szrol>t>ocl. • IxO'W'o-vox*^ l>lx0l; l>lxo Ixorirk^ 'woo kxo 1 > 
coixlriixxxoci faurtXrxox** for xti orxdod 0.1> X 01^6 foot>, ol>ill ixx 
Octinoatoxc xxxcbloxrickl, oonrol«,tocX -wililx l>lxo XBtfiklooxxxlxi^xx. 
'l''ia.l<.oxx 0i<Xo l>y ai<io 'wril-li t,lxo roovillo givoxx ixx OlxAjxxxxexxx^o 
Tiioixo^5xro,j>lx oxx lilxo Ixojrijx^pg ixx flxo IJ^olloo, l>lxox'0 is xxow 
ove»x*y f>rosf>oc 5 t; of lilxo f^oxxojrxxl 0ix<f clol;0ilo<X koxxIxx^ of t^lxo 
^xislirO’lioxx Ocoxxoa&oios looixx^ ^lo,oocl. oxx sx sxxroxr Ixosis,.. 
X^'liis -will yxx'O'v'o of £^o0l, "VoX-ulo xxx 1 > 1 xo 'W’orlc now- ^oirx^ oxx 
iixicloxr 1,1x0 Ooxxxxxxoxx-wooltifx, of dofxxxixx^ sl,x‘a.l>i^r>^o,;^]xioekl 
l\ox*isK;oxx« 'Wil.lx l.ixo 'vio-wr of *xsooxrl,0ixxixx|^ ^oolo[^ool 
t^lrxiol-xxx’o ixx -fclxo x^ojoj^oxxs ixivoslii^atiocl Ixy sooxxf -Ixoi-ixxg: 
iti oil i*o«O0x*olx-. X'lxo -ws^orlc* xvlxicslx Ixoo Ixooxx issxxod xxx t,lxo 
yfociordW oj' tfhiR V-i.ct€rr 4 ^ (vol. S, 

l^cxx*!, 3 is 'woll illust>x*0l>od Ixy t,w'ol'vo f>lot>os of dx’^iv'ixxjgs 
uixd jpliolrO^prexfxlxs Ixy l>lxo 0ul>lxor euxd Ixxs d^xx^lxlTOx*. 

B^ijiMr^Kua. o*r ot -X^jx^tmoxjpcs s*j 3 .oim: X^utxxxxxnur. ^lEX. O^. 

Droddiolc. ctxxd. XX« BX, C? 0 xro, 'worlcixxg: ixx l^lxo 0 «i,xroxxdislx 
1 >rs 1 r>ox*o.l.oxry 0 , 1 ; Ooixxl 3 K*id|;^o,, Ixcxxro xxxodo o xxo'w^ doloxxxxixxo^ 
lion of Uxo xxxxxxx'fcxox' <JZr) of ot-jxa.x'licslos orxxrHod fx-oxxx oxxo 
larrarrx of rod itxxxx ixx o soooxxd <f^oo- ftoj/- < 55 ^ocr-, -/V» fSSf , 
1 )- "XTlxoy Ixovo xxsod llxo ixxdix*oc 5 l, xxxollxod of £Lxxdixx|^ 
llio lolol olxoxTUC^ oox*x-lod l>y t>lxo ee -ps,xl;iolos fx*oxx:i rodiuxxx 
IJ, 1 Ho olxo.x*^os < 5 ollool 7 od os l>Ho p»ox*l;iolos ^wroxro x*ocsoiArod 
irx sHolloAvr oo^jxox* Hoxcos IxoixxfJT xxxoosxxrod V>y "iHo oid of 
o C ^oxx»ixl>oxx o£»o-fexroxxxol>oxr. *X*lxo sl>xroxxg|d^lx of tlxo soxxxx:: 7 os 
AA’os foxxxxd froxxx l>lxoix* -y- x*oy oclviAriliy, oxxd ixx oxxy oxxo 
^ 1 >oxxxxxoxxl; lilxo rot>io of l>lxo «t-x-oy ool-ivity of Uxo 
,»*ociioxxx O lio xlTs -y-roy ooliiAritiy av^os ooxxslioaxl; l>o AW^ililxixx 
le^fr4« Uxoxx 01X0 jxox* ooxxl;. Am Uxo xrosxxll, of sxxcItooxx sol^s of 
ol>sox'Arol>ioxxs» l>lxoy foxxxxd l;lxol> JZ Ixos o atoIxxo of 3 -tSS 

10^^, l:>lxo i r osli xxxol,od oxmrox* Ixoixxg: jplxxs oxr xxxixxos oxxo 
ooxxli- 'X^xs is ixx oloso o^x'ooxxxoxxt; 'Viril,lx A«rlxol> Awroxxld 
l>t 3 > oxcixootod fx*orrx roooxxt; xxxoo 8 xxroxxxoxxl» of t>Ho lxool;ixx^ 
off oofs of xrodiooofiATO sxx'Ofxoxrof xoxxs, oxxd if flxoxrofoxro 
ay>]>oox'S fHof flxoro is xxo xxood t>o ixcxArolco l;Ho oxcisfoxxoo 
of oxxy Ixiflxorrfo fcnLX*ocso£pExisod Ixoof -xiirodxxoixxgp xxxooHoxx- 
iwm ixx flxoso iprrooossos. 

T 3 ^xirxx:R:x> Sscgfcrc yx ’ XJ xt xsm x»r Oryst-a^x-s- -Xxx o 

fo IsMSf yooxT <Airol. X 20 » I>xr. O. 3 ^* 

ii-loxxx fxoixxfod oxxf flxof l>oi 3 d.od sfx-xxofxxros ooxx l>o olsx- 
!s<-i*Arod ixx ' oo^pfM&x^ oxxd sulxxxxxixxixxxxrx, Awrlxiolx 1 x 0 Aro flxo 
I >l>oox* 4 BurxcMO o 9 c fwixxs X>xxf do xxof Ixovo o ooxrroof xro- 
l^LfioTxslxi^ foir xoMCxrxxxol fyx>o. ^ixo Ixos ixoav oox-x*iod 

owf fixxTflxos- xziATOs^iiapRfioxxs oxx flxoso» suxxd Ixos Ixooxx ol>lo 
to slxow fJxof» ooxxfrxs^ury fo wHof txod Ixooxx IxolioArod 
I^T-oArioosIy, otoxfxdxxiiiuntx dooet foxnxx fwixxs, of o s^ixol fyi^xo 
< / roo. ^o^gjT. -aWM.* BToy, 1 >. I^lxo olso sxxesRosfs l^of 

1 Uoy oxro xxxixofi xxxoxro, oo*ip(Jcxx 03 ex . flxoxx is ixxxo^xxxod, Ixxxf 
t f Hoy oro f **€»«amio&cKtl^ oA^xrloolcod Hoooxxso fHoy do 

no^ oxdxiHif sfxcCMije^l; HofKxxdxa^xioei,^ .AxxofHor sixaxiloi? 

»*vx€ 3 t.ixx^_ wJxiOH' «axo "-Hos sfxxdiod 'Hos Hooxx sHowix, oxx 
- * ooixfacoeicy V ack«^' 'jfo' , 1 ^ 0 ' . fyjpo ■ i sHo Hoo dosox^Hod 

** ^ wHozx ^ 

3 sro. i. 2 Ka 3 \ -v. 


j0x:srmf*jM df :olxxxx^ixrd’ii*o \ixx/,f 3 xo' foapxacx of o'ap^txxxdVfe^JBwr' w^s 
oxxHod. ixx foxxsxoxx*, oxxd denfoncKifcOd jxoo>xxxxifox^aedys “odfH 
flxo x^rodxxofxOxx of . ]i>oroi:^i ifxtoxxos nxxxxxux^ Vorfioolfy 
jOiooxi^ fHo s]pMooixxxoxx» aucxd if sooxxxod mosf Ixlcoly fo Ho 
H^^mxxod AnrHojx fwo ^xossiHlo sxloxxos of siijp -o^-ox^o ixxolixxod ■ 
ooxxolly fo flxo oscis of sfiroin.. Xxx oxx ojp^poxxdiR fo 3 C>r» 
.SHoxxx^s |f»o;f>oxr;» X^rof. O- X, Toyiox* Hoo pol^fsd oxxf i^Hof 
Hox* oHsoxyoi>ioxxs of flxo loffor oHoxxoxxxoxioxx ojtO ooxx-^' 
sisfoxxf AArifH flxo loAv's i>x^Arioxxs 1 ^ x*oooxrdod roig:ox>dixxgr 
fHo disfoxfioxx of olixxniixxiixxix orysfols. X>*'’. JHiXoxxx^s 
oHsoxTATOfioixs A>eoro xxxodo Hy fHo xxsixol oxysfollo^roixHio 
oxxd 3 C-roy xixoflxods. 

A»o SfxcoxTRiJXC OM* X>. A. «XooH:soxx, worlfe- 

ixx^ ixx fHo Oloxroxxdoxx X^oHorofory of Oxtfoxd, Hos xxxodo 
oxx ixxAT^afi^ofioxx of fHo H 3 rf>oirfixxo sfnxofxxro of l^xo oxro 
sooofrixjnrx of c«osiozxx <jR»-oo. Xifoy. jS'oc,, X2X , BnToat* 1 >- 

THo didioulf ^roHloxxx of oHfoixxixxg; fHo rxxof ollio Aro 5 >OAXx* 
ixx o sxxifoHlo foxxxi fox* oacoifofioxx aa^os solAred Hy xxxixcixxi^ 
if AvifH HoIxaxxxx, oxxd oox*ofixlJly ro^^uilofixx^ ifs jpoxrfiol ^x*os- 
sxuro. THo ooxxfoixxixx^ Arossol Awros oxjposod fo o "nigjH. 
fxA&q|[AXoxxoy osoillofor^ oxxd fHo ll^Hf iSrom if oxxolysod 
Hy fHo AV'oll-lscrxoAArrx xxxofHod of ooxxxHixxixx^ i^foloxxs of 

S ixoxfK Hy .^dcftjrxx XXil^ox’^ AJirifH o, s]poofro;^x*o]f>H of fHo 

.iffxAOAAT fyj>o. THo lixxos of fHo jpx*lxxoipol sorios Asroro 
foxxxxd fo Ho oloso do xxHlofs^ fHoir sop^of’ofioxx Hoixx^ 
oHoxxf 0-30 ;f>or* oxxx- THo dofoils of fHo sfxxxofuuro do xxof 
op>]xoox* fo Ho oxcrp»llooHlo os o rosAxlf “of fHo ixxforoof ioxx of 
fHo oloofroxxs oloxxo» oxxd f o oxcfxloixx fHis fHo so^^c»sf ioxx is 
xxxodo flxof if is ooxxxxoofod A^ifH o sf»iix of fHo ofoxxxio 
xxxxoloxas of oxxo-Holf (xxxaxxf vxxyx» fHo xrofio of fHo xxxoj^* 
xxofio xxxoxxxoxxf of fHo loffox* fd ifs xxxooHoxxiool xxxoxixOxxf 
Hoixx^ fAVXoo os i^xroof os for fHo oloofx*oxx. Tlxo xrosixlfs 
o^^oo AAToll AivifH fHoso oHfoixxod Hy ofHor 'vrorlc.oans for 
fHo Hyjpox-dxxo sfxAixofxxx-o of soxxxo lixxos dtxo fo HlsxxxufH* 
oxxd if Hos Hooo foxxxxd jpossiHlo fo doAriso o soldofioxx 
pTrixxoi']:>lo Aw^lxioH o]pT>li45>^ fo HofH oloxxxoxxfs. THo 

oHysiool xxxooxxixx^ of fHo x*ixlLo is sfroi^Hffox*A»^ord 

fHo |a;x*oofor fHo oHoxx^o ixx fHo x*olofiAro oiHioxxfof ioxxs of 
fHo xxnoloos oxxd oloofroxx dxxxixxi^ fHo fx-oxxsif ioxx^ fHo loss 
proHoHlo fH© fr4axxsifioxx.** 

USTfTOxuBCAUo X>xsixirx*RcaR-A.moii>'. ^THo issuo of fix© 

Jgoxfe irc/ e-r-i/ae for INToat. 2 oozxfoixxs fHo r©i>ly of 

.X>r. fCirsoH oxxd XI>r- 3P©f fox-ssoam. fo fHo orifioisxxx of fHo 
'V^ioxxxxoso oacjporixxxoxxfs xxpoxx oxfiHoiol disixxfo^^X’of ioxx 
fHof AA'os xxxodo roooxxfly Hy W*. !BofH© oxxd IE, ITx^xxac, os 
fHo xrosxxlf of fHoir ixxdoi>oxxd.©xxf xosooxoHos of ISorlixa. 
<-Z>i« BEor, 23 >. Xf is xxxotxxfoixxod 

fHof |^-i>oxf iol^s do xxof ofFoof o sixxc sxxl]E>Hido soxooxx ixx 
oxxy A?voy AwrHicH AW^oxxld lood to fHoxxx Hoixx^ xxxisfolcoxx for 
«L-]:>oz*fiolos or SAtrlfi. jxrofoxxs* oxxd if is fixxfHor sHowxx 
Hy xxoAiV" oxciporixxxoxxfs, fHof fHo x*ooxxfod disirxfoi^rofioxx 
pxrofoxxs sfxll o]|pi>oor ajvHoxx possiHlo sfroy jSJ-jpoxf iolos 
A^oixld Hoato Hooxx sAATojpf OAit^oy Hy o mo^xxofio Hold. 
T*Ho sxxR^osfioxx of IBof Ho oxxd JFxn&xxas fHof oorfoixx ofFoofs 
'VP^ox*© <xxx© fo o stx*oxx^ly oHxxox*xxxol sooffoxrixx|^ of <«.- 
3 porf iolos is olso ooi>oroxxf ly disj^osod of Hy so:i^©^ of Hor 
©xc 3 p©rixitx©xxfs AvHioH ox*© d©sox*iH©d,, @^xx©x*olly sixxxilor fo 
fHoso 3 C>oxrfox*xxxod of Itorlixx, Hxxf -wifH o soixxfilXofioxx 
sorooxx xxscjd ixxsfood of o Ooi^por olocsf riool ofoxxx ooxtixfox** 
oxxd Hxxolly fH© :0©rlixx ©xcTf>©x*ixafx©xifs or© f H©xxxs© 1 a;'©s 
orifiois©d oxx f H© ^roxaxxds fHof fH© ©l©ofriool ooixrxf isl; s 
ixs©d AJiror© xxof 3 ptroj>©rly oollHxrofod^ oxxd fXxof ooolixdod 
Hydxo^oxx mrmm xxof x©xxxoAr©d fx*oxxx soxxx© of fHo xxxofoxTiols 
©orxxjployod. I>rs. ICirsoH eurxd Tofforssoxx fo^k© oxx 
03txfix*©ly oi> 5 >osif© Arioiv fo HofHo oxxd f'xr&xxas os fo Hoaw* 
fH© As-orlc; of fH© loffor is f o H© ixxf©xrj>r©f©dU oxxd ooxx- 
sidor fHof if sxxjxoox*!© fHoir o'wxx ooxxolxxsioxxs os fo 
wHioH xxxxol©i ooxx ^H© disrix^f©d, xo.fH©r f Hoxx fH oso of 
l^ir JSxTxOsf IfxxfHorford. oxxd I>r, OHod'orioIr. THoy do» 
HoAV'OAi^or^ ooxxexxr 'w^'xfH BofH© Oxxd !l?*r&xxsB ixx fix© o^pixxxoxx 
fHof ©loofriool xxx©fHods for xogisfoxixx^ xxxdiAddxxol ofoxxxio 
jxoxrfiolos ore liZcely fo H© of ^x'oof atoIu© Ixx fHis ooxxxxoxioxx* 
oxxd if is sfofed fHof o x*©poxrf xxjxoxx fH© ofxixliooHilif y of 
fH©s© is fo He 
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rj^jEUS e»i3t>A.l3lifid3LXx^oxx'f> of «mex ^wi'vrioojpgT- omt>oroolo 4 Brtfiit> iJtt 
-■- o4a.ol]L of tJrj.o fo\xz-tde»ox 9 L oapoxriiqioos of ISIirxi^ljBbi^vX «unL<5 
■W«fclo« a.Ft cXolxzx3Lit>odL t> 3 r -fclio J^iXiniis^xr^r of A^prieolfcoaro, Irxa^s 
I>jro*viclo<3L xooebxust fojr jroooxr^XLoj^ t>lxo irxoicioooo of iia«ooti 
2>ost^ ’viroapo xi.ork.-e»9c:i8f>earxt> »ti f-lxo t>izx3iO tiHo I>erv'oloi>- 

zzxoot^ irojQL€5l-A.o-t> oci^seiocl.. XoLfoxmxa^'fciojci. Ol>t>«fcixatocl froxo 

eixxoln isonaroosa, soj>Tploxanior>.t>o<f l>y' svajpjolieKi -fel^o 

Xkfixxis 1 >X 3 rS» o'wm. olnooxrs cbzxcf o'fcJhtor' ol>3orvoi*s, i» ootlo.'fcoci 
«B.zx<f cllE?03<>o<f eutxcf issoLod Oiti ianrfco3rv«.ls io tlxo foxrm of 
aropwox'f'3-*' *XTrjto ar3ci.oti3n.ocl of 3 p»**o»©!m-fcjBttiioan ebSricus »-fc 

dnx'oxniolizn.^ tilno o-v-oo-ti® of t>lno jpoar-iod naxidox* arovio-wr ±xx 
oixoln «. 'wray ct.& t>o reandox- t>laoxxn oomagpctrorlnlo -vtritiln sixrailAxr 
O'V'Oxnfo ixn tilno pcboti cutxd faxtioiro. Olnsoarvot-ioans flxo 

lEaaro'V'O.loznoo of annaannlnor of tilno anaoxo iana'f>oarfc«trnti ixnoocsti 
jpoj9t>3 la«tvei ano-MT "fcaooan arooordod 3ianoo 1017- 3Vi.«wn.y of 
■fclxo soooioe o.o]r>ocur t>o vctiy ooan3idoa*a.3nl3^ ian an.aaannl>e>x*s 
ovoar loan^ oar sraoa-ti jnoariods, ooanditiioxxs l>oi^^ forvoanara-lnlo 
iaa. xanosti ye»&.Tr& to ooz’txdan. xxand ianaannioal to otlnors. 

Tlao fxaandcirannoantCLl 00.0303 of tlnoso flnxotaaa.tioanj3 o.a*o* »s 
yot, anot anandoa:^tood» Inxat it is cblannost oortfi^ian t3n4Bi.t 
olianaAtio fs.otoxs» -wntln arrisos ox fs.lls ian tines p>arovs.loanc 20 
of jneoreusitos s.and otlnox Ini olo gi cs .! o^oanoios, clxx onc^ 

ooediirn^ffly aannx^aoartcunt jns-art. Tlno oollootioan of roooxds 
of ixnsoot Cbinoandebinoo ox sofii»arcity ooantixiood ovox o jnoariod 
of y€»etjr&, cuntd coxxelettod -witln annotooxolo^ 2 fica,l ds.teb euind 
suolra 1nao3o^ci<30.1 fetotoxs sts oetra bo aroa.soana.bly' ctcsonaxa-toly" 
OAredoebtod, slnonald Itno jaxodanotinro of sii^anifnosxnt ianfomrans.- 
ticaan xola,tivo to saaoln fliaotvacxtioans- 

XTrao jaarosoant Xtojaoart cjovoars tlno yeoxs 1 OJ2ia — 27, «nand 
doarian.^ t3ns>t jnoxiod 'Coa^«bian dovolojaannoints irx ooantxol 
3rtno04EruLXOs ata'o anotoa^roartlny- 'Xlrao xojna*ossioan of I^oa»tlnox 
Jasbokots In^r tlno laxofikdoostian^ of jnoisoanod bxsxn IniaLS Inooan 
tostod ian xx^etny o.a'oos ian wno lOxitisln Xslos, ^goanoxeblly 
•witln sotisfoiotox^ xosanlts- *XMno IParotootioan of -Ajtnianncbls 
-^otj> 1911, Incbs oooan o. soxionas dotoxxoxnt to tlno aaso_ of 
tlnis annoasnnxo, bant tbo ;E>ossixn^ ian 1027 of blxx Orannoxndiani^ 
-A.ot bcLs aroindoarod its «bjaj>liojBbtioax annoaro satisfsotoxy 
fxoarxa. tbo lo^cnl jpoiant of vjo-w- *X*bo nnso of ana-jpbtbaLloano 
■v«bi>oaax am ^Iskssboansos fox tbo oomtxol of arod sjaidox 
«nttcbok 'witb sjnocis.! xrofoaromcao to esnaonaanaboxs s.md O40baran«.- 
taoans, is oxn ixanjpoxtoant dovolojfaxxnomt fxoxan tbo X-«o£b 
Vcdloy Xtososxob Stcbtioxx. JVlossars. Hjaoyox smd O’Wom 
of tbo lattox ianstitaxtaom jnxojaoso m mow amotbead of 
xasamj^ sodaaxxm o 3 rs<xaido fox tbo fnnanrnii^Srtiom of tcaxnnsrto 
boans^s. QC*bo xmiacims of omo x^sxt by -Woii^bt of csyCLmido 
wntb tbaroo 3p4BbXts of sodaaxxm bioebxbomisbto ctAroids tbo 
oldox xmotbod of ansim^ sanljpbaxxlo ooid. X^sxmdicsblox- 
bomzomo, mow ooxanian^ so amaxob to tbo foxo im Axmoxncss,, 
bos boom f oaaxnd ^^ootiAro fox taroAtimj^ doxrxmSimt _ baxlbs, 
motxbbly o^simst ojcibidos, A?«rbalo tbo wridox ojaialiostiom 
of tbis fanxma^4GunLt Jnets OAridomt jnossibilitaos. ^X'eur oil 
wrimtox A^ssbos ba-Aro caoxano xxaanob to tbo foaro, bant so fs.x 
tboy bfibATo mot ^iArom settisfcbotoxy oomtxol of -A.^pilo 
C?s.|p»sids Srmd cbjnjpoetx to foAroa nx sm imoxoetso of tbo Itod 
iS-saadox Tbo woxlc of T^sttoarsfiold 

smd Oiannimj^boxan «bt ;iftotb«umstod bos sboAvan tbAt 3:6- 
dixnita*o-o-oarosol bss jnoAvoirfanl o|^^-ki 111x1^ mxoinoartios, 
bant tbis sanbstsmoo oxnd its ss.lt s s.xo yoIloAar dyos, 
AvJl^aob ams,y rwroAi'o sxn objootiom to tboix ^omoxsl sjcajali- 
ostiom . 

Omo of tbo xmost diffioanlt jaxobloxms fsoimj^ tbo 
ocsomoamio om-toxmolo^i^st is tbo oncolansiom of ^nosts' fxoxm 
otbox Isumds. X>inarimis t>bo anmdox x-OAraoAAr, omo of 

tbo xmost soarioaips x^osts tbs.t bss j^ot sooidomtsUy imtxo- 
danoed as tbo Jp^ots^to Idotb e]^sxoee/sj?2<x>, 

A)«ibiob o€Kamxxr<^d cabiody Im ooxasi^pnamomts of mow 
x>ototoos fxoxm tbo Osixaueurios $ foartaxmotoly, tbo am soo t 
bcuB xnot obts.imod cb footixnig im tbo iOxitiiadn Xslos* TTbo 
froc^inomoy of oomsi^smxxnomts of lE'xomob oboinrios imfoatod 

*■ iMEfcdbvtira^ -cMT ifluDprXevaXtUEre sod ytabeddcMS. 3MU«<sftHabJnii«oiaiii lPst>llcSti«»s» 

2 'cic ' jtxwscit icft aLSSS^-St 7 - <X«on«ton : WLfttirntry of 

' v«>3c-' 122:3 ■ ■ 


Anritb tbo Cboirry IB^xanit 3BTLy Cf2i>fe<»flr<ajf®ti£s X bso- lod 

to tbo joarobibitiom am 1©27 of sanob *xarljaoxts.tibans bOtM^ocm. 
d'axxa.o 2^ smd Sojjt- 30. -Axmomgg otbox irmiaoxts.ttom^- tbo 
Olnxyssxntboxmanxm IMCid^o <Z>aJ«xfJ%txo»nofa» 3 /-£e» bos 

sJxmost ooartoianly bc»om amtxodaxood fxroam tbo Tima tod 
Stotos, bant o.doq|ana.to xmoosanxos of x-oi»arossiom boAro 
boom tobom. Tbo Ooloxado I*ots.to liootlo, oltboanj^b 
estoblisbead im tbo ISoxdooaxac distxiot of 3B"xa.moo, 
bojtmily dmds mo xmomtiom im tbis JEtojpoxt as oooanxximij? 
im JSxitaim- - ■ 

.^xmom^S' tbo Araxrioans arosidomt x'oooirdod, a motoblo 

featanxo bss boo m tbo irolativoly sXt^bt imjaxaios to ooxools 
da.no to IFxit f^My, A^rbilo TViaronAroarrms Sraro mot xmomtlomod. 

1»26, boatbox JTaoXcots woro tbo xmost soxioans of 
ooxoal laosts, bant tboix attaobs woxo loss jaxomoamoo*! 
im tbo tAvo sanoooodixa^ yoaxs : im 1.020, TVboat 'MLidi^oM 
A?«roxo osiaocially dostxancstivo, lOO ji^x oomt erf tbo oars^ 
boian^ attaobod im omo oaso im IKomt- .^Vamom^ xoot, 
oxox>s, xmami^olds sanfEoirod to a ooansidoxablo d^jgxoo fxoxai 
tbo aicnimvato bootlo -d foaancxx'xa Z-ianeexx-is, A^wnicb al^c » 
attaobed san^ax boot- -A^ttaebs of tanarmijns, Vajao, amd 
s-wodos by tbo Swodo Irfid^o < Oomfcxx-inxicx YncawnfM-xf >.#: > 
Awroxo, om tbo Avbolo, aboAro moxmal, A^bilo tbo^JVfaan^cilci 
TTiy f //-y osxycxrnaa ^ a«rss soAroaro_ im 1L026,- itf< 

attaobs aftox-w^axcis dc^olimim^- Tbo X>iaxmoand 
Jrfotb soorms to bo annaimly im o-vidomoo alom(^ ooast^il 
x*oE?ioms, amd im 1020 dostxoyod a oomsidoxablo axoa of 
swodos. Tills sjpocsios is fxorianomtly obocsbod by inai-a.- 
sitos, bait cjliannatio oomditioms sooarm to bo tbo 
3 potomt arostxaimt ; boavy xaim, inaxtaoanlaxly if aoctoixo 
jnsxnlod by oold Awroatbox fox tAA^o ox tbiroo days, se^xvt*.*^ 
to oxoATomt amy motablo imcsxoaso- T'bo disoxdox bmoa^m 
as '^stxamdo * im xmam|?olcis is booomnimj? xmox^o ^omoxall>' 
xo€$o|^misod amd is oftom assooiatod Avitb tbo oxosomoo of 
£S^a*i xa.|E^tails, os jno oi ally tbo xmamantiO sjnoc^ios J£fox*xZs/2ej//ey 
/eoxfsmsM- -At jRdtbaarmstcd tbo ^>ost. Axas oomtxcnllod ln>^ 
dxaj^jgim^ taarxod saobs oa/'OX tbo bold, tlno S jnximiac't.si l.'s 
boim^ oaaa^bt om tbo tax as tlnoy loa^nt fxoxm tbo xowh. 
IE*oas sanffoa*od oomsidoxably fxoxm tbo 3r*^oa IMCotb 
xx'afirxicjcxxacx ) a.md tbo l^oa T*mariins (-Z^’xcx'xaifeZ-a-xaaoZZcx xc>Z»^xAf/fn ), 
Inotb sxnooaos boixn^ oasctxoxanoly difbcailt to ^ooxitfol. 
"Vogotablos sanffoarocn xolatiAXoly littlo fxoxm ajabidos, l>iit. 
tbo C^all Vi^ooArxl <C7s'txfoxxA.yxaoAxxs mZsxxxosfx^grxxMx ) st- 
taobod J^xcxssaccx oxojns scrvoxAaXy ovox -^o ^xoatox part ot 
Oxroat JBaritaim danxim^ -febo tbxoo yoaxs axmdox anoviow. 

-Axnnom^ tbo mnnxmoxoans farxnit 3 posts i-oooxdod, Oar>«i<l 
baxAS xmoarit sxnooial xmomtiom- TTlno -Ajnjnlo Oainsxd 
oox^xs xxx^-xooZlxs ) is tbo xmost soxioans jnost of tbat fraiit xa 
!]Bxritaim, amd is osfnooially jnxoAralomt im tbo TVisbe-ori 
distxict. It is, bowoArox, assanxmam^^ ^xroatox ixminoxtariot^ 
ian otbox fxrinit axoas, amd at tbo jaxosomt tixmo tbo orily 
xoxmody is A/'Oxy tboxoani^b miootimo sjnxrayixxE?. Aanotiifx' 
Oaxasid, joa&xd^n'XXs, bas im lato yoaars booorrxo a 

soxioans omoxmy of bansb fxranits amd qanito xrooomtly talceii 
to imjuxrixn^ ajajalo sboots ; im tbo j^aast tbis imsoc?t> r<r- 
stxiotod itsolf xmaimly -fco boxbaoooans_ jalaantts amd avx^c^xs, 
amd its sinxoad to bansb amd toja f iraxits om a la ygo^ «c*»ie 
is a^]f>axomtly a moa;ir doArolojpxmomt- -Axmoxn^ ^gjirooxilxoiis*^ 

f aosts, am imtoxostixn^ amd ixmi>oxtamt doA^^oloTOnnoa 1 1 - l.>y 
imsyox at tbo X.oa Valloy Statiom is oxcpoxmxmomtH on 
tbo ooxntxol of tbo Wbito J^y by imtomsiAro bxroodlx«^ 
tbo Cbalcaid xaaxasito, 

Tbo ]Kof>ox*t csomolandos Avitb a tablo :fibo"wxxnf 2 : t * 
afajairoxcixmate axnmancil fbnotanatmoxaLS ixn. tbo 
soxmo of tbo xmajox busoot ^p^ssts danxrixn^ I>a«i t 

yoaxs, Avitb a list of all tbo jcaosts of obxof 
xxxxjaoxtaxnoo Ttnoom awrbiob fantanino att€wai^o»x sboii Lci 
ooi£o«i.txatod. Irfx, jr. CS. 3B*. 13Vy«Kr, tbo Ibtocrt^oi oi 

tbo Mimistxy’s IP^laapit :i»atbolo«^ I-abotatory, 

x^al>£K>x>a£l>lc> ifo«r tOiia fa» «MaQ!u»eaatl‘-'l for 

its jpxaotioal atoIoo abd soioiat^^QLo aoowra^S^-^ 
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lyy JUa^1DOX33i.lSkl>3l,OKMJ. Jt&i<:t.004»CAOZX JtrfoAxxs.* oxxoxrxi^^ 

dEvOOiiOOO tvcSi TJ^aAtivoraiitvy ojo. fluo ooxa.<iit>ioi3L£s cbxxcl for 

ot^Joote aJLrocbd^r cuxxxotjuskooci. Oof, 20, 

032>«. Oia.o oox^ji^ifioxi. is ffio retisinji^ flxo 'CTrxi'Vorsifjr 
jroxo olalior sooroos of » so^m of 1^220,000, flbzi.cl fl^o 
'V^ice-Olxsn.oollor is s.'l>l<3 fo s«i:iJti:ox3ix::Loo offojrs 

froxja tJhio OovoTO-xnoxxf, fixo. 1B2xx>i>iro !IME^s.x*ls:ot>ix3ik^ J3os<r^, 
curtcl tfxo H,oye,l ^sncs'U-ltvurs.l f^ooiofy, sunxouLXxfixx^ fo 
i^lOl ,000 in Sbll, of -wlxiolik £8£>,000 ^oos fo^vv-etards flxo snm 
roc^ixiroci , TSh-o offors 49i«iro oondifions.! Txi;ion flxo roxnsrin- 

irk^ 4£14-4r,000 l>oiniS soomrod, tkof t>Ixoy -will ooxno as fHo 
^roaf'SSf i>ossil>io onoomraigl^moxxf to flxo Oo-rnmiftoo 
oftaonerod wiflx flao tsusls: of soonrini^ fo flxo TUnivorsify 
t>lxo xna^gnifiLocsnf oi>^kojrt>nnit.y ]pirosontod to if t>y flxo 
xnoxxifloonf of^or of flko fl>oolcof ol lor Xnfomafional 

Ji3doca>fioxx JOtoardL. 

Tlxo Xti^lxf XCorx. '"W'alfor Oixinnoss, IMLinisfor of 
A^rioiilfojpo aund X'islxorios, in oom.mLXxnioati»x ^5 fixes 
t^oxrorTtxjtnonf’s o^or, -wrifos as follo-ws t 

*** *X*lx<5 II3toax*d^s ^omxorovis Ixonofaotion x'ooo^nisos fl>o 
j>c>Kifion of flxo XJnivorsify as a js^roaf infomafional in- 
tsfifiifion of odnoafion and rosoarcslk j IXis ^MTaJosfy^s 
< wov-oirinkonf rooo^JTrxiso ocioally flxaf fixe* XTnivorsif y is a 
^T-oaf nafional and a jtjcroaf imoorial insf if xxf ion,^ ^^i^ain, 
flko f '•arf ioxilar jfxxxx'jxosos fo w^niotx flxo l:>on*if aofioxx is fo 

h»o ajk|>liod ^fxrirnarily flxo advanoonxonf of a^^ricstxlfmro 

and of fixe* fuxxdaxnoxxfal soion<5<^s on wfiiolx ai^rioxxlf nro 


_ -aro sxxolx as acnxxsf oonx-rnand flxs nnixosifatxin^' 

sn^pojrf of JHLis Bfajoafy's <JoA;rsjrnxnoxxf in amlafion fcMOifn 
fio flxis oowxfry and fo flxo inforosf of flxo 
oyox^oas^ , - . Tlio^y^ foolioyo flxaf fljo Ixi^lxosf nafional 
as wroll as ixn^porial xnf oi:*esf8 doxnand flxaf f fiO SOlxoxxxs ' 
Si^i^rood Ixofxnroon flxo XJnixrorsifiss and flxo Xnfoma-^ 
fioxxal !H3dxxoafion £loard slxoixld l30 fxxlly oarxriod info 
offoot, *X*lxei CXo’V'omrntxnf offox* a sxxxn of £i5K>,OCH> in 
jcresfxoof of esatjpondifxxro dirocf ly af fr£1t»uifal>le» fo flxo 
Soliool of .j!% 4 ^jriouLifxxx*es ixx flxa sfricfosf soxxso.’* 

*X'lxo Xfij^lxf XXoxx. IL-, tiJ. -A^xnory, iP’jrinciixal Socrofary 
of t^fafo for XI>ominion Affairs and for fixes Oolonios, in 
xnalring an oflor of £60,000 on Ixolxalf of f Iko 
IRdLarlcofinf^ ISoax^d, -wjrifos as follo'ws r 

“■ Xn a rovioxv- wliiolx Ixas now- oacfondod o-vor xnoro 
flxan f-wo years, flxo jBoard Ixaxro ooxne fo a;£>^reoiafo 
fixe j^roaf oonf rilxnfiorx w-lxiolx fixes XJxxivox'sif y of Oaxn- 
Ixrid^e is already xnalcin^ fo soianfitxo a^ricnlf xxral 
x'osoarcslx in flko iJSxxxjxiro af lxo3mo and ovox*soas. 'Xlxis 
offer, fhey are safisfleel, lx olds oxxf fixe x^romise of a 
develox>xnenf of Ixi^lx si^^nifxeanoe fo evex*y X3mxxire 
eoxxnf ry • 

Tlxis sxxlxsfanf ial O-OAromxxxenf sn.x>x>ox*f, falcen as an 
indicafi on of fixe ofUcial affifxxde fo researelx, -w-ill Ix^e 
xnosf i^raf ifyixxi;:?^ fo scienfifio w-orlcers j$exxeraJly, 

X^lxe Ootxxxcil of fixe Xfoyal ^Au^i'icixlf xxral Stooiefy Ixas 
also xrxade a ^eneroxxs off ex* of £1000. Oaxnl>rid@^e 
xrxen xxxay l>e looltesd nx>oxx loyally fo Mxxx>t>ox"f flie exx- 
deavonrs l>ei n|^ made fo raise fixe tsalaxxee rexxxaininc;, 
£14-4-,000, 


3t]rui€rtiar‘cs of flic: Crjro&t; Barj-ior Reef,^ 


xesixlfs Ixeinjg acscxnxnxlafed l>y flie Oreaf 
f f^arriesr JReef Ooxnnxiffee rsf ^A.nsfralia, fHe aofivifies 
of w-lxielx are dix’eofed Ixy I?rof. li. O^. Z^iclxards, are 
Ikijjrlily eiedifalxle, lixxf fl»e fask of closely invesfi^afing* 
alxoxxf ^ xxxillioxx sc^rrare xxxiles of larxd, xeef, arxd w-afer 
i.M liercxxiean. Xxx-V'esf i^af ions lia^v-e fo V>e i^ovemeel t>y 
finaxxco axxd flke nxxxxxlxer of researclxers a-vailalxle, Tlxe 
rosixlf Ixexe is a laclc of sysferxx, -wlxicli, Ixow-ever, Ixas Ixad 
its fixe in-v-esfi^af ions of fixe ooasfs of <jlx*eaf 

]-ix'ifaixx and else-wlrxere . 

JPasf eaxrflx mo-vemenf s may Ixe sfxxdied in fixe fojxo- 
l^xajxlxy of land sxxrfaoes, l>nf -wo ax'e i^lad fo see flxaf in 
add if ion a 1:>orinj^ wras x^xxf do-wxx xxear Oairns, a coral 
islaxxd -wxflxin fixe Ixax^ier reef Ixeixxj^ solocfed. TTlxe 
saxxko difH.cxxifies wrexe xnof w-iflx as af JB^nnafxxfi, in- 
snlficienfly oonsolidafed and irreg^xxlar xxxaferial ma Icing 
dx'illing difXxoxxlf , *X*lxe Ixorixxg leg slxo-wed coral xnaferial 
fo 113 ff,, oosse and xxxxxd fo 213 ft,, coral again fo 
24-1 ff ,, followred l>y ooze fo 42T ff and flxen glanoonifio 
xxxaterial -w-iflx sand fo OOO ff , Xf is sixggesfed 

flxaf flxis is fo Ixe lnferx>ret>ed as indicafixxg sxxlxsxdenoe 
of 300 ff Ixxxf wre oannof aooeixf flxis nnfil w-e knox^ 
wlxaf -were fixe foraminifera olxfained and Ixa-ve oerfain 
evidence flxaf flxe y e xcisf oxxly xxnder c|nife slxallow 
wafer oondifioxxs. X'lxe glanconife mxatsf Ixave forxxxed 
af fixe finxe of dejposifion, and fixe dex:>flx af wlxiolx if 
oconxrred ax>jpoars f o xxs alxoxxf fixe -usual dejptlx af w-lxiolx 
if coxrxmenoes fo l>e formed. “Vfc^e frxxsf fbaf flxis ooxe 
will Ixe closely oomjpkared wxflx fixe Ixoffom dejxosifs 
oixfained. l>y I>r* 'V'ongO^s exc^pedxf ion, -wlxiclx is w-orlcixxg 
fixe same region. ISU fixer flxis dej>osif w-as foroxed 

*^^€>re fixe oufer Ixarrier grew up or is fixe J311ixxg up of 
Isgoon - Ixeixixxjd fixe semxe,^ as sulxsidence or oflxer 
clxarxge of level fook: place, and -w-e find dxjSiculfy in 
aooenfing^ siftxer infeirpreefflifion. .A, comparison wxflx 
^^'SKXsifs near Ofereaf ^an«a^ Xsland af fixe souf lx end 
of fixe Oreaf a&arrier B.eef xnifi^f perlxsx»ei infemsf ixxg. 


»X Jk* 'JT* 

No, a03S^ Vox., 1223 


I Oc^xeitHte<»,** vol* 2, acvt-l- 

]Xktns«' X024SI,> XOm, 


IVfr. Stanley’s study of flie plxysiograplxy of fixe 
Bow-en district, 20^-21 *=* is an inxporfanf confrilxufion 

fo fixe interpret af ion of fixe formafiorx of fixe O-reaf 
Barrier Ifeef- Bere flxere are lines ^ of Ixiglx islands 
x'unning almost parallel fo fixe mainland wxflx fixe 
slxelf-liice surface of fixe O-reaf Barrier Beef outside, 
33-60 fnx- deep, Tixe clxief of flx«xse islands is ^WTTrxif- 
sxxnday, w-lxiclx gives its name fo a Bassage on its land- 
xvard side, a trenclx varying up fo 60 fm- deep- Tlxe 
trend lines of fixe Islands, of xvlxiclx seventeen are 
descx'ilxed, are muclx interrupted and fixe olxaxxnels 
Ixefw-een fixe lines may l>e raflxer frouglx-lilce- Tlxe 
Ixasal rocks axre granites and palseozolo volcarxics, 
figuring equally, and flxis is true of fixe coastal ranges, 
lldtany of fixe islazxds are deeply dissected and flxere are 
proxxokxnced eroVxayxxxenfs, fixe oliffing Ixeing rqjlafively 
sxxxall, flxis suggesting a long period of sutxssrial erosion 
follovred Ixy sulxmergenoe. ,Along some of fixe trend 
lines recent elevation is well marked, and, as if xxxay l>e 
absent oxx flxeir -w-esfexxrx sides, tilting is suggested. In 
various bays coral leefs axe growring, but fnese w-ould 
ap]|>ear fo be ixx process of forxxxafion, and not ooxx- 
femporaneous w-ifb, or of fbe saxno structure as, tbe 
baxrier foimafions fo seaw'axrd- 

If is difficult fo follow- fbe aufbor -wifbout aucx 
adeqxxafo olxarf of depfbs, in addition to bis series of 
plaxxs and dra-wxixgs. Be gives evidence to sbowr f^at 
tbe xelative xesistance to 'weatbering axxd to subsurface 
xnarine action oaxxnot bave acted as pxeducing tbe 
systexnatic axxc'axxgexnent of tbe island lines. Idenoe 
w^arpixxg is postxuated, parallel to tbe present jooaet 
line, acooxnx>erxied by tbe fomxation of buge parallel 
faxxlt blocks, cross faxxltixxg lixrxxtirxg tbeir exrteixxsttoxx aacidL 
xxaxxsing breaks. Tbis took place subsequent to abbost 
mature subssrxal dissection, axxd tbe barxrxer fiat to tbe 
east is benoe a dx*own€»d land and i-te.^ven sdicface dtte 
-to xxxarine cuttixxg dow n y txd filling ili df inequalities. 
X>aly*s dlacsial Oontrol, ODbeory, a former lo-werixxg of 
s€»a-level b^r 30-60 fm,^ ,$s called, ■ Ibck.’ 'to exqxlain its 







c«YA.l> 3 mc»!r^ex 3 t<^» l>Ta.t> tvl:i.$» la of arol^rt^i-voly |lt>tilo ii 3 :i.x 3 ooreflu;ioo, ! 
if -efio ^oolo^oa.1 o^vitcto33:00 fzroKn oo«u»t; suaecL isilAn 3 LdL» is 

■to t>o i*x-tsarj>TrotrSca. ss Tpoi¥Pt^als.t>i3C3ief otrustSrl zaao'v^vezxxoiKi.te 
i>o f>lrko st«»of> fs.ll of -fclio ota-fcoir aroof -fco oc ost v 
clos>i>lis* s xants.t>t>or‘ s^lso ooxiisiclsz'^cl iz> s sojps^irstvo p4a^]pox‘ l> 3 r 
I^r*- UirjrsjEi ojriL -fclAo Oo-soxislsiX^d Oon'tinkS«>t:«ibl Sl^olf. - 

IGxcoUorvf ss Ixis 'worf« is., -viref ooiald -wlsla. ■tl%st> IMCxr* 
Stsaaloy lasd oxsxKtizaecl 'tlao sulaavurfsoo •fcoi^o^**si>l».y * 
\Vi& ‘w&xx'tr -to Iciao-vir -tlas <loj>-tlaLS off liis oliffs» soovtx^t^ 
ssot>iojas» sjod -wo ■wotald litco -tlao sm^los of slo]pos of -tlis 
Is^cls oia'^i^lasx- si do of soaxio of Ixis do«»x> oaxal>syoatoia-fcs* 
■’Viritlx likis osloo.ls'fcioxits ss fo tilao sltorsf^iorKS ixx lovol 'tJas.t; 
flxoso roc^oiaro. Itx soy osso, t>lxo sr’os otxsy -woU p>rovo 
t>o l>o 00.0 io w^ixiolx os-arflx ooLOVoTOOo-fcs saro io oz-of^ross* 
“tltio so-felior’s socsooot of t;]ao Isods, togo-fclxojr ^writ?lx 
fJao Adzoiarsltsy’s ro-sxorvoy of flxo se«is» slxoold oosl>ls 
flxose fo too dodoood io sotosoq^s»xt> doosdos- 

Osp>t>sio 3E3d^oll, -wtoo "virss io otosz*^o of -ttoo ro-soxrvoy » 
ooofzritoofos soaroo gooorsl arsroszrlcs oo tlxo oorsl foroas- 
■t>ioos. Ufo so|^^sst>s ttosti iodi'vxdu.sl roofs of ttoo ootoz* 
tosJTxdox* orxsy too j&-fc-fcod fo^otitoor "to fox-m. staolls -wf-tto 
oo*oj>s.arst>ivoly dc!»oi> 'ws-fcor in. t>too ooids-fc of oscto. sorios, 
ttoo ls.^ooo.s. lEXis ooxoi>s**isoo -vrifto -Ari sxxd ot>lxox* 
IVlsldi'V'So. Stolls s]af>os.xs sjpt, toot too doos xxot xxxslco it 
olosxr 'wtoottoor tois ^rooix of tovo x“Oofs i s t o too xroi^srdod 
ss so Stoll -io forxtostioo ox* io doosy. Ttoo osx-x'ow' ^ot» 
tAJV'o ostolos ox* so scxross, sod stooot lO xxxilos loi%^ toy 
30 fxo- doop>, -viritto slxxxost sxxxfsoo x*oofs oo oittoox* sido» is 
so oattx*sox*dixxsi*y fostox-o,* tooio^ si>jpsx*ootly Ico^xt ojfaorx 
toy stxroog tidsl stx*osxos- 

TtokO tojxo^rsjatoy of ttoo ‘X'o'wxrxsvillo littox*sl so.d ottooxr 
sx*oss stoows^, soooxHfioi^ to IVfr. «Tsx:^ioo*s otosojrvstioxxs, 
px*oloopr&d dooodstioo, to^gfottoox* ■witto oosstsl di’O'wxxixx^, 
ttooso follo-wod toy s sli^tot oxxxox-^^oxxoo of 10-120 ft-, -fctost 
toss xos'toxaslly sddod to ttoo oosstsl ■[xlsixxs. 'ITtois is 
solajposod to too do© to s ooxojxsxrstixroly x*oooot x*oti“ost 
of ttoo sos-lo’V'ol, ss 8000 slso io ttoo toosotoos of ttoo 
xrolosuoio 13rsxotolo sod X>siroloy islsods* JBtrsxotolo JFtoof 
slso toss s sxxxsH ssod osy of foxrsxoioiforsl -tosts, ooxrsl 
stooll fx*sgprooots, xooolx of it ooxxsolidstod io-to sor- 
fsoo x*ocslc: toy ttoo dx*oj>jpxo€?s of toiirds, ss oo so ixxsoy 
^osxxo islsxxds. OT - S. O- 

i^T n iTs-tf^x-gxi-fcy sLxmd l£-€lx3Lfr4Lt:ionLAl Xrx^c^XlifirdnLO^Sw 

Oi-s.»CMO^w- ^]Rx*of. -A-xadiToxiv IXootox*, of ttoo otosii* of 

otooKoiosl if>toysiol<>Ky io ttoo XJoi vox-si ty of Tox*ooto, toss 
toooxx sjaixoiotod »sx-diooi* i>x*ofossox* of jxtoysioloi^iosl 
otooxxxistiry ixx ttoo XJxxi vox-si ty. X^xrof. Hootox* toss ooo- 
tx*itootod xxxooto to ooxr Icooxvlod^o of ttoo xootstoolio 
3 xi*odxxots of ixxrotoio, sod of diotsxry dofc^ots sod do- 
fi^oioxxoy dis€9Ssos. HTo -will ooxoo ioto x-osidoooo io 
CSlss^ovr xxoxct yosx-. It -will too x-oosUod ttost tois 
oollos|BCXxo ixx ttoo XJxxivox*sity of Tox-ooto, I*xx>f, J - It- Kr. 
lM[soX-*ood, toss x-ooootly toocso sp»xxoiotod to ttoo otosix* of 
xxtoysiolojgy st -A.toox*dooxx - 

^ix* ITx-odoxrioljC O- Osx-dixxoxr sod tois toxrottoor, Willisxxx 
d- dsjrdioox-, tosvo oststolistood s foxxd, sxooxxxxtiog to 
soxxxo i£20,000, for ttoo oxxdowxxxoot of s otosix- of xoosio 
io ttoo XJxxivox-sity. Ttoo jxx-ofossoxr will toold sixxxxxltsoo- 
oosly ttoo ipost of i>x*iooii>sl of ttoo x-ooootly fox*xxxod 
Sojpttisto 3Srstioxxsl Aosdoxxxy of :^osxo io Olss^ow, 

I-.oxs^x>o»r- Ttoo follo-wixi^ dootoi*stos tosvo toooo ooxx- 

fox*x-od s X>^®o. io sotto.x*oi>olo|5y oxx I*xx>f . :B*, d- X*sxisoxxs, 
X7xxxvox«ity j>x-ofossoxr of sxxstoxoy, fox* s ttoosis oxxtitlod 
Ttoo Exx«lisitoxoso of ttoo I^otxxx^ ” 5 X>-So, ixx toio- 
otooxxxistxy oo JMLx*- W^illisxo Itotosoo, Idol’s Oollo^o, fox* 
s ttoosis -oadtitted Ttoo Motstoolisro of Txyixtootosxi.o, 
Ttoo IMCoolxsoisxxx of ttoo J^odo of ^^oxrxostioo of XCyxxox*- 
ooio Aoid froxxx Trypto^tosoo io ttoo -Axxixxxsl Ox-g sx x i sxxx * s. 
X>.3o. io -ptoysioldecir oo Bilirs- 3Srox*sto JS^dldxxs <J3odfoxd 
OoIio|KO>» fojr s ttosSs ootitlod A Stody of 
io 'ttxo Stoxosoto sod sxxisll lotostioo ** $ X>,&€s^ io 

^sy^lxcdofley* oo Mr*, 'W'- Ooo CXTxaiivorsity Oolloe^>, 

WL oxxtabtiod'; ** Mcactosoiosl -A-i>titxixdo ■ x . its 

, Mossidsfoitoi*^^ 

Mol ATot-. JL223 


-A- SPKOXSX:. ooxxxrse of lootuxTos toy !PXof . -M. X>io 4 E^'lo oo 
ttoo tec^tooiosl soo liostioxxa of ttoo spootxos€3og>o is_ to too 

f ivoo ixx ttoo Tootooiosl Optios £>ojps£rtxooot ^of ttoo 
zopoxisl OoUof^o of Soioooo sxxd Toctoxxolofxy ooact 
^DTsoixsxry, Ttoo ix vst itotioo of ttoo ooox*so follows s 
sxxi^^f^ptioo toy ^ix* ll^ox-toort J'solcsoxi, sxxd is sxx st-toxoqnt 
to x*ovivo iotoxost ixx ttoo i^xoctx-osoopo sxxxoxxs soiootiOo 
-woxlcoxs ixx ^^xxoxrsl^ psz-tioxxlsrly otoozxxists esad toio- 
loi^sts, so tto.st its xxsos xxxsy too sppliod to pzotoloxxxs ixx 
tto o ix r owo doxxxsixxs, 

Toksxb vrill too so olootioo to oot xxxoxro ttosxx tixxc»o 
:]^oit JPoHo-wTstoi^s for soiootii^ rososroto io ^-uly xxoxct- 
Ttooso followstoips sx*o toostolo for tw-o yosxrs st ttoe 
Xxxxporisl Oolloi^o of 2Soioxxcxo sod Tootoxioio|gy. 
Osodidstos xxxxxst too loss ttoso twooty-Hvo yosrs of 
sgpo, of £2xxroposxx doscoot toy tootto psx-oots, sxxd of 
ooivorsity do^p-oo stsodio^. JP’orrrks of spixii<3^^oxx» 
too rotxxrood toy -A.i>ril lO, sod sll ixxforrxxstioo xxxsy too 
ototsixxod, lottor oxxly, sddx-ossod to tl^ Itootox*, 

Xxxxporisl Oollo^ce, iSoxxtto ICoxxsixx^toxx, X«oxxda^, S-'W'. 

Ajrr ttoe sxxoxxsl xxxootixx^ of ttoo Ooixrt of Ooyoxxxors of 
ttoo JLoxxdoo Solxool of JBLy^iooo sxxd TxropioslVldodioiixe' 
toold oo JSTov- 30, ttoo IBfcosrd of !Bif sxxsjgQxxxoAt of ttot‘ 
ISotoool px-osoxx-tod its foxxxtto -A-zxxxxxsl ^^oport. jSulx- 
stsxxtisl pro|^x-oss toss xxovr toooo xxxeido toxv^x^ds ttoc’t 
ooxxxplotioo of ttoo ori^sxxisstioxx of ttoo Sotoool", of ttot* 
touildixxig:, sod of its o< 3 [xxii>xxxoxxt- Ttoo -worlc of ttoo olci 
3otoool of Tropiosl IMIodicixxo xvJxioto xvss tskon over itx 
1 02<4: oorxtixxxxos to xxxsko xxxost ostisfsotox-y prog 5 ro«m, 
sxxd ttoo I>irootor ropoirts ttost ttooxNS is sxx ixxox*osso of xxo 
loss ttosxx 17 per ooxxt io ttoo proportioxx of stodoixt-K 
sittixx^ for ttoo X>iploxxxs ixx Tx*opiosl IMEodioixxo sxi<t 
Hyigioxxo v^lxo w-oio sxxooossfxxl- Ai-dvsxxood ooxxx-sos in 
tosotorioloj^y tosvo tooorx oststolistood io toxTcxpofsi-y 
iq|ixsx*tox-s ixx Oordoxx Soxxsi-o, sxxd sll of ttoo :dvo stxxdoritM 
•wtoo sst for ttoo xxo'wr XJoivox*sity X>iploxxxs -wox-o svaooo>ij^- 
fxxl xo ototsioixx 4 ^ it. ^pooisl ooxxrsos io opxdoxoiolotrx’ 
sxxd vitsl ststisties tosvo slso toooxx oststolistood. Tli*^ 
px-ofossors of toosltto, of toio-otooxriistr 3 ^, srxcl 

olioxxxistxry ss sppliod to toy^ioxxo tosvo toooo sp]poitxt€.'sci, 
sod -will oxxtor xxpoxx ttooir duties ooact yosr. Xt is tooi>*'<f 
ttost ttoo tosodsoxxxo tovxxldixx^ ixx Pox-tlsrxd stoxxo Tvliit-li 
is tooixx^ coxxxolotod irx TSloorxxstoury to ttoo dosi|Coi of 
IWCr. l!dorloy 3HLox*dor sod JMtr- ‘Voxrrxor O. Irtoos -will 1><^* 
ros<iy for ttoo foxrrxxsl opoxxio^ xxoact sixrxxxxxor. 

Tmjb: coxxxrrxittoo of s-wsrd of ttoo Oorxxxxxoowoult li 
l^xxxxd X''ollo'wstoips sxxrxouxxoos ttost it is xxo^w- px*opu.r*(.*(l 
to roooivo sprdiostioxxs for ttoo folloxvtxtoips to »>«* 
swsx*dod io 1920. After foxxr yosx-s^ vrox-kiu^, l-fw* 
sotoorrxo toss toooxx so suooossful ttost ttoo _dix*o<ytox*« of 
ttoo JF’uixd ixx X^ow ^iiTorlt tosvo ixxox-ossod ttoo xxxxmV>or 
of ordiosry follow'slxips,_froxxx twooty to ttoirty. 'Flie 
ordixxsxry follo-wstoips sro toxxstolo st s xx sppx*t>N'e<l 
Axxxox-ioso urxivoxTsity for t-wo yosx*s. Ttooy sro oi>oti 
to porsorxs of iritis to dosooxxt doxxxloxlod ixx -ESjat^lnritl, 
3ootlszxd, "Wslos, or Xx-olsud *wtoo sxo aprsdaxslo.-^ of 
x*ooo£pxissd uxxxvox-sxtios ttooxroio srxd sro urxxxxsf'Wf'ti 
sxxd oot xxxox-o ttoso ttoirty yosrs of s|g^. 'W'orxxori 
well ss xTxorx xxxsy spply. 3E*rovisioo sxooxixxtixaj; to 
spproxcixxxstoly £000 per sxxoxxxxx will too xxxsdo fov 
totsl oxcjxoxxdituro iovolvod durixxK ttoo -toouro •*- 

follo-wstoxp. A-ppliostioxas xxxust too forw^srdod ttoronfsl^ 
ttoo suttooaritios Of ttoo uolvorsity c»r odilofipo of wliio^i 
ttoo osodids’lso is, or vrss, s xxxoxotoor. Ttoo ooxomiti<*<* 
slso sxxoouooos ttois yoor iivo followstoipts for j^sdna-to.s 
of XXoxoixxioxx uoivoxsitios sxxd ttoroo followstoip^ 
poxrsoxxs of JBrlti«^ 'dosooixt tooldixx|B|^ le^f^oixxtiiioiit^ 
uodor ttoo :]l3ritasto dovoroxooot, ttoo drovorooxont; 
XxxdlSi, or ttoo CXoyoroxxioot of s XSrtiloto '^IC^oxxxiniox^j 
Oolooyv 3E^rotootoroto». or MsodOrtodL Toarfitory- 
ioforoaMObtioo. oo^o too otot si oi od frOso ttoo'..> ooorotsiw t.o 
ttoo Ooxxxxaalttoo of -Awsurd st 4 S »0 lEtoosoU 
X-oxxdorx* I.r' 
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C^ien^lwr o# Cnts^Onas A*xd ' • 

l>«eWiaai:1^r ' . If 3 - , 

»^s>€mw3L 03htjpwt>- 

x;3aeu» tJiii,<» let 

xn.oJr<»^ <li»%elcsl> of Oox*r».’w^ll cus et o-ololaor^fc^felirkagf 

<li«oO-'c»'«ar3r oar ^Qtanepb wnL^l'kirKj^ of -fciaa. 'kry m xxxcuex xicumocl 
IjPiojroxt^. Xt> cHC^ocijwloeL of &- xxxctxrryr^xiawiyar^^f. f-o 

^?irlx.iol3t t^lxo owriojcr of iilxe f^ijrjt e^xoatzxx xaotCbtdLo & oorifHrilxo'fcioiaL 
of orko dSalllloc^ ij^oe^xeuAxx. 

X>eeenml»«e zT* 

So^wr 3t>jflL-sr^ «.<> oxxo -tilxoto ol>aoi^ocl ixx Soo-fclcMn<i axLcI »o 
oai^llod faroxxk -t-lxo ouist>oxo of ovoey fcumily Icillln^ «t so’vsr 

orx d^y oxxo of «ovenr«i.l oiast>om» eooxici a.lttoxx'b 

Olxeij»i>ro«i4s Hao eio.csx-idoi«bl mcMatl* of wiHielii 

‘t.l^i.o pig: -w-flUSi -l/lxo vio1bi»»* e»«M3xrldoocJL fo t^lxo suo oe ono 
of -fclxo of 1^0 I^Ideclio jp«un.t>lraooxx. 

S^TexTmi^jfltx-XA^. TTlaiis, tvlio anriLOsif ^widoly Icarxo'wm ctaxd 

froqtxatesgpi'fcly xrxcKrxfcioeicwcl fo«u8-fc> of X^ozocto «wa'fci€i\a.i1>y, fool^c 
platoo 030 II>oo» 1*7 — 2^3. If ooxrxnnioxx&ojrAfod flio aroi^pti. 
of Scklwro ov-or Ifauly* "i^Imo, a4S ^od of ^o'vv^iirxs coitd of 
lnkOLal:>«Lr».dTy» ootvtlod zanLCutxlcizzd orx -fclrio Ictiod* 'troo.^lx'fc tylzexo 
l:t^zsl^ax^dxy'• 1c>Jroo«lxfi t.lzom -fco livo int ooctoo^ curzd xri»do 
oskirflz l>arizx^ foz^fx etl:>xz*zdabo.fly . Tlrto fos-feiva.! ^weus 

sui>|30«od fo eopurodooo t^lzo ooodif.ion« of Izia x*€9ll^z 

-tlio Ooldcwo A^€>, li'octsfts and x*ovolry x?**ovaJl€Ml, all 
Y'e^ola'tvion.s ’woeo al>eosafody and «M3lzoo1i3 ^woro olosod. 
IVToati ar«ixxarl*:al>lo of all if»a foa-fcoeos an.d xoosti froc^ixoiz-fc 
»ol>jooti of cojTntar*nozzt> amoo^ aocionf. -vi?^3ri1r>c»r« t>lzo 

licjoetoo allo'wod tvlzo slavo ^>oj3olat>ioTi- .All di«firxcf iozzs 
botw-ooia froo and »oz*vilo -Mroro ■<barTAl>oj:*ai*ily al>oli«lzod. 
ISTof ooly "wrae f Izo lalavo froo t/O fc>oliavo -wifli, t>lzo uit>3nrkO«t- 
fresodoro, aod ovoo -wifeK ii:i.»oloin.«o, ‘towaeda Izia :maati'oe 
axxd t>o sit at Izis tal>lo* foot also tlxo erxastozr aotixally 
soi-vod tlia slavo at tal^lo ao.d 'waitod until Incs ^wras fod 
l>oforo satisfyinia; His owzi x^ocmIs. Irx oaolx Ixoxxselzold 
tlio slavos Hold too l:ai|^H offioos of ^tato, oozisxzl, ^preetoe, 
and tlxo ItIcLO, in a znocTlc xopuHlio. Amoxxgf tixo frooxzxozx 
a XTxoolc Hixx^ -was olootod oy lot» "wlxo issixod playful oe 
x'-idiovilous oxdoes to Ixls svxHJoots. 

^ix* JT axxaos Fxrassoe Ixas su^^^ostod tHat in tHo moolc. 
Icirx^ and His doeivativos, tHo lords of zzxisrvxlo, aHHots 
of izziroason.» and sizzxilaz* ofHoos, W'o Havo a s\3urvival of 
tlxo prixzxitivo xmloz: -wfcio 'w^as saorificod poiriodioally fox* 
tlxes prozzxotiozx of fox^ility as a z*opz*osozxtati>ro of tlxo 
vo^otatiozx epiflt, axxd tlxat wixxtoz* fostivals, of -wlxiolx 
tlxo S^atxirzxalxa 'W’as ozxo^ z^prodxxood in znodifiod foz*zzx 
11 x 0 spizrit azxd xritnal of tlxoso oooasioxxs- Ho Hasos tlxis 
’^’■iow of tlxo f^atxjurzxalia ozx a lifo of St- Hasius.^ -wlxo 
suifozn&d zzxaz*tyz*dozn^ at I>n3Postoz*nzzx on H'ov- ^-X>. 

303- Acscsojrdlzxilp to tlxis nairz-ativo^ it y^rcba tlxo oxzstozxx 
of tlxo H;oxzxazx soldioxrs orx tlxo Xlazxnlxo xzzxdoz* IMaxcizniazx 
to csloot ono of. tlxoixr Txnzrxlxor to aot as ICinjg Satxzxm. 
Aftor tlxizty days* oozxrxploto lioozxco izx ovoz*y forzzx of 
irxdnljgroxxoo^ Ixo out Ixis tnroat on tlxo altax* of Satnzxx. at 
tlio tinxo of tlxo Satxxxrrxalia- * 1 * 1 x 0 parallol '>sdtlx pz-izzxi- 
fivo onstozzx oJsowlxoro* for ozcazzxplo^ IVIoxcioo, is ozcaot 
(soo f*ra9!;or’s *’* Ooldon Hoxzglx,*^ AHrid^CHl SSdltiozx. 
pp* 683 Hotlx tlxoolog^eal and antiquarian 'wzritoirs 
iElnie^land in tlxo so^ozxtoontlx and oiio^lxtoontlx oontxzi^ 
oozzxzzxontod on tlxo sizzxilazity Hotwoozx tlxo Saturnalia 
and tlxo oololxratiozxs at 01xirist3tzxas» urlxilo sozno also 
d^^'ivod tlxo anoi<»cxt IFoast of Yxxlo of tlxo rxoxrtix frozn 
^xo Roznazx fostixral. "IClxo oozzxparison xpi^^ao euppozrt€Ndl 
k>kke> rooo^pnijaod lioonoo soznotimos ^rantod poarsozxs 
low lifo« ^uolx as tlxat in tlxo odffloial pzroolazzxatiozx 
wlxiolx poxrxnittod oax?d playoro» prostitutes* axxd. otlxors 
to froqxxozxt tlxo oity , of ^STorlc dxxrinfi: tlxo poriod of 
twolxro days^ Ixdli^lay* 

r>acozni>or at . 

Bt. 'y«oa«aisi.- — of^ctlxriixaticMcx was praotxsod 
oy gritls witlx ^iSt* ^^^iM^nas Ohniotx.* An onioxx was 

VOJE*. 


poolod and wrappod xzx a oloan Handlcorolxlof and plaood 
undor tlxo IxoaoE. ‘ Aftor appropriato xrorsos Ixad ixoozx 
ropoatod* tlxo inquizror slopt lyin^ on Ixcnr Ixaols.. 

St. 'X?lxoxnas*s X>ay is ospooially assooxatod witlx tlxo 

praotioo of ** tlxozxxasiz^^ * or * soodin^g- * a oustozxx 

urHiclx -w'as zxot nocossardy cozxflnod to tlxis day* as it 
-was usxxally Icopt up xxntil Olxristmas* and izx sozzxo 
looalitios Ixoi^an in sozxxo fozrm* tlxou^lx zxot nooossazily 
undor tlxis zxazno* so oarly as Idartizxznas. AATosman 
oatlod frozn Ixoxxso to Ixouso oollootizxi^ ^fts in Izind* 
flour, oqzn, or wlxoat, lator often oozzxzzxutod for a 
znonoy ^ift. "Wlxon tlxo i^ifts -woro in Icind, tlxo 3 matorial 
tlxus oolloot€»d -was savod up until Olxristzzxas timo, wlxon 
it was znado into a oalco- Tlxis was zxxarlcod witlx ozxo 
or zzxoro orossos, and it -was oorozzxozxially out on Olxrist- 
3mas ISvo, and oxroryon© ontoriix^ tlxo Ixouso durizx^ 
tlxo Olxristznas ooloHrations -was roquirod to partalco. 
Somotiznos tlxo oalco w'as marlcod wxtix orossos w-itlx .a 
Imifo at tlxo timo of outtini^- 

In 'W^arwiolcslxiro tlxo oustozn w^as Iczxow'zi. as ‘ ^olnf^ 
a oiozxxini;^,* and in Horofordslxisro as * znunxpizx^J* 
It uras usual for a spri|^ of Ixolly or zzxistlotoo to ^oo 

S ivon in xotxxzn to tHo donors. At Hiddonlxazn, in 
Codfordslxiro, an anzxual payment of from an ostato 
forzzxorly Holon^ing: to tlxo fetzzxily of Hotolor w-as 
znado to tlxo ovozrsocwrs of tlxo poor for tlxo puroHetso of 
a Hull to Ho lei Hod azxd tlxo floslx distzriHutod azzxong^ tlxo 
poor on tlxis day- At W'olcin^lxa3m,"in HorlcsHiro. Hull- 
Haitinf; usod to talco jxlaoo omx St- Tlxoznas*8 Hay, tlxo 
flosH Horo also Hoing: distriHutod amo zxg tlxo poor. 
Tlxis oustom oontixxu*:^ dox^nx to 1 82 1 - THo Hull w^as 
puroHased out of tlxo proooods of a Hoqxxost of 1881. 
jP'or many yoars aftor tlxo aHolition of tlxo HuH-Haitin^Qp, 
attompts -w^ro znado Hy tlxo pooplo to roxrivo it- Tlxo 
Hulls oontinuod to Ho pxxrolxasod for tlxo distriHution of 
tlxo znoat, tlxo ofl^al Hoxni^ sold to Huy Hoots for w'oznon 

and cHildron, and tHo tozxfiruos for Hy tlxis timo tHo 

monoy uras sufHoioixt to Huy tw'O Hxxlls Hoin^ rosorvod 

for olorlc and aldomxon. 

Sizzxilar ondow^znonts oxcistod in otHor parts of Ox^eat 
Hzitaxn, tHouf^ix somo Ixaxro Hoon transforirod to 
OHjristznas HxroT or Olxxistmas Hay. At IB'arzxsfxold tHo 
intorost on ^60 w'as dixddod aznozxj^ po or old znon and 
womon w'lxo oould ropoat tlxo I-#oz*d’s Prayor, tlxo Orood* 
and tlxo Oozzxzzxandznents Hoforo tlxo vioar or His ropro- 
sontati^vo, and at Ajruzxdol axxd ISTovom, in I*omHzrolco- 
sHiro, tHoro XTV'oro dolos of a sizxxilar oHaraotor ; -wHiXo at 
Taizxton* in OxefordsHiro, a C|\zazter of Haorloy w^as 
provided azmually to Ho made into small loaves oallod 
* ooHHs,* -wliioH at ono timo w^oro distriHutod in tHo 


oHuroH to tHo poor oHildron of Eluz-ford. Hozurovor 
pious or pHilantHropio tHo ai3ens of tHo foxxxxdors of 
tHoso cHaritaHlo ^ifts, izx coomznozx witH otHor fITHristznas 
dolos, tHoy az*o dozivod ultizziatoly farom tlxo ooznmunal 
sacirifxoial moal- 

A oxxstonx is said onoo to Have oxcistod in "X'orlc* 
w'HicH W'as instituted to oozzxzzxomozrato tHo HotrayaJ. 
of tHo city Hy two friars wHon it vras Hosiogrod Hy 
'V^illiazn tHo CJonquoror, On St- THozzxas*s jC>ay a> 
friar of St- Totor’s slxould 3rido tHrou^H tHo city witH 
His face to tHe tail of His Horso, Holding in ono Hand a 
rope* in tHo otHor a sHouldor of mutton, a calco Haa^S- 
in^ at His Haclc and anotHor on His Hzroast* and Hxs 
face painted lilco a «Tow. IBLo w’as to Ho prooodod Hy 
tHo o8ficoirs of tHo city prociat m i Jtxg tHat on tHis day 
tHo city was Hotrayod* and followed Hy tHo youtH Of 
tHo city sHouting ‘ youl* you!-’ After tHo dia^Kixlntion 
of tHo znonastiorios, tHo oustozn w^as Isopt up Hy artxMms. 

Xzx tHo Xslo of Alan tHo pooplo used to to tHo 

mountains on St. THoznas * s X>ay to oatcH .cHicHs and 
sHoep for OHristmas* and in tHo ovonin^ a 8bro on 

ovory * fizxsan * or cli^. At tHo tazno of outtHNgp turvos, 
a laumo oaao was always laid aside f dr ^ ,:XF«in^an*s :e:vo * 
<ses St* 3F*innan* X>oo* I2M*. c ■ ; - 
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RostaI Society, I>e»o. S. A,. 3E- Boycott, C, Bi'V'O^r, S« 

BCoir^ly, And M. TT^airocjr t *X'fcio inlstoritA.noo of «dnii9- 

tjrAlit>y' in .Zl^nrx^cocx *X*l^io An Ail is nonmoUy^ 

doaci'tx'Al ; A siinistarAl *VAXTLofc 5 r,' in *w3tiioli. -fcfjio spiral tr^wrist, 
of feody And sl^oll is conai>l40tH©l^ x-ov^oarsod, is vory x-aito. 
^inistaneOrty IseliA'V'os as a !ACondoliAn. xocsossi'v^o, l>n.t' -tlxo 
A];>X>OAirAnoo of Any olxAni^o of txvist im 2 >o»od toy oarossiner 
is dolAyod ono f$onorAt>ion. AXloixxdsxxx is Also a simplo 
ISdondollAn iroosssivo tont> intoArit>od dixoot-ly- 'X'too do- 
lAyod ixitoooritiAnoo of sirxisfcrAlit>y mny too dno to ttoo 
t'W'ist of AninxAl And sto.oll tooini^ dotomruinod tooforo ttoO 

sx>ox*mAtozooxjL to AS tixno to too fnlly offootivo. B- M. 

Bnme s A. systonx of ‘ fino ’ vossols AssociAtod -veitto 
ttoo lymi^toAtros ixx ttoo ood ( > - *X'tooso 
'v^ossols fo llo osr ttoo ctoiof Ax*toxios ^oxoojxt ttooso to 
. ~v^is« 30 XA>. 'XTtooy toAVO nrxinxxto oonnoxions 'witto offoront 
toxTAnotoiAl vossols. And. jxoxi^tooxAlly ttooy toxoAlc ■ox> in 
slcin And arnnoons naorntoxAno of ttoo rnontto And jxtoAryrxac, 
ttooro ooinmnnicAtin^ xvitto ttoo o«.i>illAJ7y }3lo>cms of lym- 
l>toAtics. It is sngr^osto<i ttoAt ttoo ]ymp»toAtics ovolvod 
xxonx A tolood xtasooIax systoxn contAinin^ tootlx Artoxios 
Axxd voins j ttoo "vonoxis c?onxj:>onont toocAnxo doftoxitivo 
]^nxjptoAtics, 'wtooroAS ttoo AirtoxiAl oomjponoxxt -v^Anistood^ 
■£n Toloosts ttoo AxtoiriAl oox nj ^ on oxx t x^orsists as ttoo 

* fino ’ vossols. E. Xlindle : I«^m*ttoo** otosorvAtions on 

Otoinoso IcaIa - azax. Eric Eondcj- ; Haemolysis toy 

torilllAnt groon And somxn. A. V- Hill, Ox-aco Eg^^lcton, 

And E- Egsl^'^ca*^ = Ttoo cooflioiont of ttoo diffxxsion of 

lAotio Aoid ttoxongto mxxsclo. C. H. Best, IC- EnrusswA, 

And Jf- H- Bidont ; Ttoo irosjpirAtoxy c^ixotiont of ttoo 

oxcooss xxxotAtoolism *of oacoxciso. A. V. Hill Axxd W. 

^,^HA**tjree r Ttoo onorgy litooxAtod toy aix isolAtod xnxxsolo 
"dxxT’ing ttoo noarformAnco of 'worlc- A. nov«r j.>oint of vio^w 
is i>x*osontod ixx oonnoacioxx 'witto ttoo ttoormodyxxAxnios, 
of xxxxxsolo. lExctXA onoxgy is givoxi ovxt, x?irtooxx "work, is 
j>oarf omrxod , only if ’work too dono dnrixxg coixtinnsnoo 
of stinxntoxs. Ixxo xxnxsolo toolxAvos liko a gAs snddorxly 
toroxxgtot in oontAot witto a rosorvoir of tooAt AXxd 
Allowrod to oxc’fxATxd- If sxxcto contAot too zxxAixxtAxxxod 
dxxrixxg oacoAnsion, ojctrA onorgy, or.^nAl to wrork, wrill 
too tAlion Mom rosorvoir Axxd w^ork wrill too groAtor. In 
xxxxxsclo somo ‘ intoxxsity * f Actor is incroAsod toy ttoo 
stixnnlxxs j if ttoo stixnxxlxxs too oontinnod, * intoixsity * 
is xxxAixxtAinod At fnll "VAlno, xxioro 'work OAn too dono 
And oxxtrA orxorgy sot froo.— — A, V- Hill z Ttoo diffxxsion 
of oxeygon And lActio Acid tlxroxxgto tissxxos. Ttoo 
di^xxsion of dissolvod sxxtostAnoos ttorovxgto tissxxos is 

oonsidorod for oox^Ain casos a jxIaxxo slioot, a sorrxi- 

ixxflxxito solid, a cylindor ^wtoicto Aro xnAttooxxxAticAlly 

Aolxxtolo. 1>- Heilin s CJ 3 rtoctoroxxxo And ros^irAtoxy on- 

2ymos. Oolls of Aorotoic orgAXxisxns con t Ain foxxr 
tosoxxxAtixx coxxxjpoixnds, aix xmtooxxnd tosexnAtin And ttoo 
ttox-oo toaexxxAtins <a', ia'. And c') of cytoctoronxo. And a 
ttoomxolAtoilo indojxtoonol oxcidAso. Ttoo lAttor tAkos An 
im^xxrtAnt j^Airt in ooIIxiIat ros]xir Ation . Oytootoromo 
(os^ociAlly a' Axxd c'> is oxcidisod toy it And is r€»dncod 
toy dotoy dr Asos- OytocJxromo AC’ts ttooroforo as a oAnrior 
toerfewooxx two ActivAting xxxootoAnisms of oolls z dotoy- 
drASos And oxcidASOs* AntoxcidisAtolo comixonont of 
cytoctoromo And fx-oo jxrototoxomAtin cAn Aot as oAxriors 
tootwoon ttoo dotoydrAso systom Axxd molocnlAX oxeygon. 

And Also .AS 'd^iE^oct OAtAlystS- E, B. Miller And H- B., 

EAxxgtotoxx : JMyogrAXXxs yioldod toy EArsdic stimxxlAtioxx 

of ttoo ooroIrvolIWr xxxiclox. 1>. Bvxrk r Ttoo froo onor^y 

of glycogon-lAotio Acid toroAkdown ixx xnusolo. E. C. 

Sxia^to z Ttoo nltafA-xTiolot Atosoxnptioxx sjxootrA of oortAixi 
AroxnAtic AnxJno-ooids And of ttoo soxaxxn jamtoixxs. 

^»xar^AO~Ac»dar, In tyrosino, t-wo xxo’w toAnds IrxAxro tooon 

foxmd. At wAVO-longttocs A^ And A^ 

. Am-ixlAiit <>f oacoo|ptioxxAl^^ iprarity woro onx- 

2 sr^. vox..- 


]pioy^d. ; Trno -Alaso*^tA«m.ocMxnOTOd., 

Ax*o 3xrooipit«b^>od toy txltrA-vaolot arAdiA^<>iton, Aaiqpofltnjpo 
for jatootogrAjxtoy oAnsos no xnoASxxrAtolo otoAngo^ . Oon- 
trATy to ttoo -work of J^udd I^wis, toorso Axxd towxxAii 
sox'uxxx-Altoxuxxixx sjxoctrA Aro fouxxd to too idexxtioAl -wittoixi 
oxc{>orixxxoxxtAl lixxdts. Ttoo rAtio of oxi^tix^ot^oxx oooflx- 
doorxts At tooAd And foot of cmrvo xxxAy too tAkoxx a*-% 

indoxc of nxxrity of larotoxxx. A. S, E Arises z Ttoo, fvtxxc- 

tioxxs of ttoo oor^xxs Ixxtomxx. <I^ts, l-3>. 

OeologicAl Society, INTo-v.- *7. Sydney Oeorge difx 

Axid Arttour ElijAto TmexxxAn z Ttoo soqLtt.'OXXoo of no»x- 
xnArino 1 Axxxolli tor An otos in ttoo O o<^ IHoASxxros ot' 
J^ottixxgtoAxnstoiro Axxd I>ortoyslxiro^ Ttoo sxxooossioxx of 
ttoo gonorA C7Ar4»on.xooi», ^ And 

is disoixssod. In gonor a 1 foAturos, ttoo so<^nonc«5 
similAT to tlxAt of ttoo 3oxatto 'WaIos ooAl-fioid. Tin- 
lo'wost tooriasoTxs Aro rioto in lArgo sncsoinxons of Oo/-- 
toomico/cx. Atoovo ttooxn, toxxt toolow- ttoo toorisoxx of tli^’ 

Hcumsloy 3oAxn., occixe* sjxocios of Aix<i 

OVxr&on-xcoiA clxArActoristio of ttoo zorio of 

nxod-ioZrxrx/s' . 'I'too ssono of Onr&on.-iooJlA is n’ot. 

sox>ArAtoly rocogxxisod ixx ttoo atoa. Ttoo «^r^nonco f*f 
fAixnAs, And ipAitictilArly ttoo rAxxgo of 

J\r<z-£ctc£'£te^ wittoin ttoo “ Zxs- ’ sboao, Apuxotxr- 

to too of 'vtaIxxo ixx dotorrtxinixxg toorissoxxs dtoo’V'o tlio 
HAJTxasloy £;$OAnx. 

EtoysicAl Society, 3S"ov. 253. G. Temple : TJi*> 

jxtoysicAl intox-jxrotAtion of 'wavo xnoclxAxxics* 
fxrinoijxlos Aro illxxstrAtod l>y discxxssioxxs of ttoo i»x*oj.>a^«.- 
tion of froo oloctxac wa’V'Os in nxxiforxxx oloctroTTXAgtx<*t ir* 
ixolds, of tooxxxxd olootric -wavos in ttoo toycJx'ogoxx Atom. 
rolAti’V'istic "wavo xxxoctoAixics (jprior to ttoo w^ox*k of I>irsr* 

And X>Arwin> And ttoo CJonxfxtoxx offoct. ^llAn Monlc- 

tooxxse z Ttoo offoot of su ixnx>osod mAgnotic- flolxls on 
diolootrio losses Axxd olootric toroAkdo’swn stroxxgt-li. flotJi 
Aro sorioxasly Affootod toy sxjf>orim|>osod xrxAgnotic 
A tlxooroticAl oxcixlAnAtxon is sxiggostod toy a ]pAi>or 
toy Erof- A^ Hmonx-off tooforo ttoo IntorxxAtioxxAl IMxxtln^- 
xxxAticAl Oorxforonco At HologxxA ira fc5oj.>t€^nxtoor . - 

Albert Oempbell : A. no’W A..O. jxoton tionxotor of tosri^eii 

tyjxo. E. E, Herrotxn Axad E. AAfilson z Eox^rc^mtigm-t 

forric oxetdo. Ttoo Axxtlxors ooixfirrn ttoo oto»ox*vAtioii i>\ 
IMossrs. SosxxxAn Axxd EosnjAk ttoAt lojxidocrocito, l>nt 
not gOttoito, yiolds on dotoydrAtion a stx‘x»ngly 
xxxAgnotio foxx-ic oxcido- A.S All ttoo s^xocirixotus of lopiclo- 
oroorito oxcAxnixxod contAinod 3 or d i>or oont of itiun- 
gAnoso oxcidxi, ttois sxxtostAnco xxxAy too axx ossotitial 
ooxxstituoxxt of ttois cry stAl lino form of ttoo toydrste. 
Tlxo toxnjxorAtxxro At wtoioto ttoo forromAgxxotio oxci<le i» 
jxoxmATiontly trAxxsf orxnod ixx to tlxo coxnxxxon jxtxi’a- 
nxAgnotio kind is lArgoly dojxondont njxon its rxxo<lc 
Ixx*of>ArAtion. AJLttooxxgto coix^xor forrito Ixas a toi^bor 
xnAxcixnxxxn jxoxnrrxoAtoility tVxAn ordiixAfy jxrocii>it^.t*‘t{ 
xxxAgnotio oxcido of iroxx, it fAlls fAr toolow’ tlx At of tJia 
jxxxror forms of nAtivo xnAgxxotito. Ttoo diffox^ixt 
cojxtitoilitios of forric oxcido rosxxlting from ttoo oxci<.lA<-i<>a 
of nAtxxTAl xxxAgnotitos ato Attritontod to inxjxxxrit ioh. 
jxAJTtioixlArly xnAgnosxA, -witoicto forrxxs a xxxAgnotic forritt^. 

toinneen Society, Ho'v. 55©- T. A. SprAgxxe axicI E. 

Helxxxes : Ttoo toorlxAl of X«oontoowr<l Enotos. Iclor>tm- 
cAtions of ttoo & 1 31 ix lAxxts togurod, witli A gonor aI Acootuifc 
of ttoo toortoAl. Tlrxo clASSitocAtion is xxrxAxnly <l> 
xxxAcoxxtioAl And ooonorxno, toxxt scxxxxotixnos <:2> 
logic a1 z ttoxxs ( 1 > jRfAj»«nc«d««x is clss^i 

witto ttoo swodo And ttoo tooot, toocAxxso it totAS An 
root. And is w-idoly sonATAtod ixx consoq^nonco fx-oiw c- 
I--, wtoicto was nsod as a roanody for oloers ; 
And (S> JldTomordioA J3t<3tl9€*9i>*4*%€t: IL** And Hrjlfta- 

mirWM. ATO ipisood in tlxo sAmo ctoAntor 

toocAnso ttoo fomaor was OAllod jBcdoeCimtAA Axxt* 
lAttor / 
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3r^te of 't>li« «k4>3mx>ss3l:^or«» in fsiifto c>c»cruL^fea.'feic>n8i of eiibai£r3 . 
likA.V’dbnLig: mn< <14«MEnef:toar. 3!;:xo4&pt>ixi^ 'trixo- 

jpAfinenMbKO of <m«» of itl^o of i;i[ruf>ft>CKr 1>oniod tjxo 

^letnew» olxonoocneec^ of -tvixiei olfiueMsi euro reuro. ./Ln OGOxxitxu> 
i>iox3L of -l^bio of ^ ixoit^oar 1 > 2 $^ SkCeurs J>& moolx 

ocu^OLr tbO otb iDo r ' V'o^ lb>xart> soolx cunt. oo oo3 l.fecubion is ojr£forty«jux<> 

a,4^1^ arauro. ff- Roiar^oois r *Xl:to 'W'ox^ ocurriocf oo.^ 

fiixo |Q|;«aio£pr«t;c>lxiocikl sorxfi^oo in 1 OSSfl on^ 3.027. Ax*. 
oni^lino of fJxo 'wojc‘3c inolncloci. in ivlrxo lcu93> pnlxlislxoci. 

reqport.- IPiCurro VW^otss axx<± O- T*'&^ac z TTlxo Atomio 

nxom.on'tis. 'X'lxoox'ios roXortvin^ f^o CK-fcoxnio xnoxnon^^s 
eLt>tveKmj>f. t>o oonnoo'^ -(bixo xnoxnonto <3.ocinoo<f froxn zncfe.|^> 
no4>io nxonsnarornen'fcs x^itilx ftlxo '|;>x*inol)xlos of eki>oirm.o 
Tnoolsanios Oncf t>}xo olootaronio jmociols of tiH.o ckt>om, 
oi'fctxoxr for oonrpcuriniS ttfto monaonfo o1>t>cuinoci in o-fcl>ox* 
'W's.y’S, osoooicbll^ froxn snooi>rn3rn CLx-».Ckl5rsis, or "fco »t»o.<iy 
ofEoofs of euf^oarnio linSonj^^ jpoletr or ooxnjalesc, on 
cktomio moxnont>. .A.tcloj>tiin^ t^lxo 'vcklno 3X20o& cus 1>1 ilo 
xitiznlaor for t>l>o oxx>oriment;ck.i olootron* t>X*o ettomio 
Txioznont^s of x^ckrions ions &nci olomoni>8 s.ro roosXon- 

Isfvoci. Olmsrlss Xfioolls cuxci Olmsrlss A.n<i«rson : .A. xxo^w- 

x-ootarron-fc sjxiroolxaerfcs, for flxo ^uinock-x>i^» 

♦Sy*. •troLnsmifi^ori t»y Or^^^/koaPo-nte^ ^ojjo-atZZ'ijyxss. 

'rixis orgrcknisTO IKckS its oripfin in IF3.xmsslckn Tnrltss-fcckn- 
Wiiito r«kt.s, xvlxifo mioo, mx*<3i t>Ixo s.{>€> ( Jlf «<;oc5«^^ ) onn 3>o 
i nf oototi, l>xa-ti not- so sorionsly cks iblxo |^ninos->)xi^. Als 
re»^srcis it.s sj^ocifioifcjr, Ck first- Ckt>t-so3c. oonfors ixnxnvin£t;y', 
bn-fc JSjo, rfnffon*:, jSTjw. croc-icf'kercs, JSj^. 

<3o not con for inmnxxnit-y si^ckinst. 

f^iszsolls^Beloclx : Siirfckccs of tlxc tixircl 

order f.>osscssin^ enrvos -w^it-ik cot>noct-cd l>reknclkcs.- 

BertrsnO 0&m1>ier i S»nl>-jUfroni.>« of tlxc ^ronf> of laomio- 

^rs-fklkics. Ak]j»|p]lost>ioxx to tlxe «t«<iy of slccw oo-rkros. 

Wslter Ssacsr ; THo strktctnrc of normsl fsmiHes of 
xrkcromor_f>3k fxnkctions- — — R.. AAssst s THe oornnkonco- 

xnent of tiko fiokwr tlkron^tk s. tlk.in-'wcklleci. w'oir. 1-. 

Bsosnclc r Ji'lo'w o»k o-vorflo'W' -weirs. Jssn HJllmo s 

l^olckrisstion in tlxe tlri.eor 3 r of lif^lkt cjkxckntet. Ai.tdLoli>lkO 

TT. 'W’illisnks s Tike xmltimckto lines of merenry ^ s-nd 

slumxnikxm. Ml. I^rettre 4Bknd f*. 1L.&ffktte z Tike i^^nition 

temxkemtkxre of Ikyclro^exx and ckir. Tike fij^nres ^yivoxx 
are aikont 1 OO*^ O . low^er tlkan tikose of otixer 'worlcers, 

'w-itik tike e3coex>tion of X>i3con. Ak. Travers and. l^Sala— 

jpra<le ; A. new- :d.uoi>orio aoid. 33oxac and. ixydrofinoric 
acids react lnstan.tan.eouksly« ^ivini^ a i3nolkorio acid 
wlkicik differs from as its salts are easily deoom- 

loosed i>y- alkalies. is foxaned slo-wly, a state of 

ccjniliixriijurn " l>etw^een tiie tw-o dnoixoric acids l>ein|^ 

fzncklly reanikod. JRaymond Delatky and Pierre Dnixois : 

Tike formation of allyl alooikol. Tike, i>rer>aration of tike 

forpnins of glyeerol. 1*. Mian me and JT- jDkilac z Oorre- 

lation ikotw-een anta-s^onism and aiksor^f-io*^ ^3^ 

tHe ;]plant. fiStndies on tike aznonnts of lime ai>sorl>ed 

i>y w-ixeat in tixe jp^resenoe of sodlxam salts. Olxarles 

i^^rea z Tiko exTolnti-v-e oycle of .fg A-sso osjgk^lkojkfcg of tike 

^enkxs CyA2oroflwak s<cgr . Jf. X^ec^endre z Tike jxsydxology of 

C7'k^fc3» Ttxe tkxx&X aot of renrodnetion in fc9ma3.es 

j 2 E>%^««m-cr is not dne to a pix3nsrolosio*^l' antomatism. 
Tire emission of tlxe egaapsi is delayed if tine neoessax-y 
water is xxot jpresent. 

2^ov- IS.— — Oix. P atxr y z 3R.ekrkarks on tlxe diffn- 

tskon of liiBpiit and oTJ^CertadUafen waves i»y free electrons. 

**- ^ ^OOkakTltld s' .T^e 3E>5io de X^-dtikenaoq and its 
erkxx>tive xNac»ltes>*i'^^ Oostanfin s A fnnjgros station 

raoentl^ staattad'' ''^in 'tlxe ' feqpest : off IFontainatklean- 
An skoootfent of. ■eag ppqraM aaten odn'tibe Okxltnre o f 

in .tlxe >i»»«<d»t-\«^^.^ontainel>lean. Tlxe jxossi- 
tkdkty of -tlpiS'^edllbAe ftxnmu on tlxe 'lax^e 

Ixas Ixecm iprorved.^: — VlaOent r TTlxe toacie index 
pf tlxe strains oeC JBIecHWacs. eeft:' Xifew reomarlcs on tixe 
ikssks of aaxtjocyHtxaoCTI-tts seiBet|a.eafaapy «. Tlxe toxcio power 
<^>f colx IkaeiHi -is ^xnidspendowxt ' of ^^he strain' and of tlxe 

sro. aosc^ 


lxiolkk£^eal peonliaritxeis <s<deretloin of inddljii .fernaekxtat^on 
df laetoi^» aetsxon on neni^ral red>. true odli and 

^ara coli ikacilli Ixave tike eomxnon property of l^e[3k^rioat->> 

xng; a neurotropio toaeixx. Clkarles ' Xfieolle, C^lxsi^les 

Andersen,, and Jacciues f^elss<^Beloour :H3xp^rinxental ^ 
stkxdy of tike spiroeixeste of tlxe i^ondl <04eesxodabe»^/x^ 

jgrondx). OlxSrles MFicelle, Olxarles AndersexX^^ and 

JTacqkxes Oolas^Beloexxr : First attexnpts -at tixe adapta> 
ti<xn of a spirooikcete of fowls to variovxs sp eci es of 

Orn»«/kocf<>r*ne. A. Tlx- Xdasloff r A edass of IF eon- 

Kxmenoes. O, C. Xdoisil r Fkxnctional varieties. 

Mlandellxrojt: z 3ome nckw tlxeorems on tlxe sin^pxlaritiee 

of J^iriciklet's series. IC- Alkraxnow-ics r Transfomxa- 

tions of akxtomorpik functions. Georges Valiron ; Tlxe 

valkxes of a meromorplx f ixnetion in tlxe nei^lxlookxrlxood 

of a sin^^kxlarity. P.. S-wyndedau-w z Tlxe relations 

•w-lxiclx connect tlxe variokxs kinds of slip to Ike dis- 

tin^^nisiked in Ixelt transmission. Paul XPitxslxeim : 

Oorrection for tike effect of tlxe magnetic deld on tixe 

rate of wratclxes.-^ Oarl Stdmxer : A.n eclxo of slxort 

eiectroxna^^Tketic -w-aves arriving several seconds after 
tlxe e3mitted signal : its ekcplanatioxi according: to tlxe 
tlxeory of tlxe aurora Ixorealis. In tlxe autumn of 
lil27, J. Hals noted an eolko of tlxe radio - sigpxalS 
emitted fronx Findlxoven, arriving alxout tlxree seconds 
after tlxe origrlnal signal. In an attempt to repeat 

tlx is olkservation, aftex* a ioikg series of negative results., 
a series of ckclkoes wras olxservod on Oct- 11 last. Tlxe 
delay in tlxe eclxo varied fronx tlxree to fifteen seconds, 
averaging eiglxt seooxxds. TTxese eclxoes Ixave tlxeir 

origikk in space Ixeyond tlxe moon’s orlxit- A. tlxeory 
is developed to acoo-unt for tlxe plxenonxenon Ixased 
on tlxe supposition of tlxe ekcistexkoe of sw-arms of 
electrons under tlxe ixkfluerkoe of tike eaxtlx’s magnetic 
field z tikis gives a delay in Ixeairing tlxe eclxo - of tlxe 
order of tlxose olkserved (see IM.A.’rxmis, IN'ov. 3, p. d8S.>-_^ 

H. Deslandres : Hemarks on tlx e preceding com«^' 

nkuxkioatioix. Mlario Bosselasco ? Tlxe eliiptioity of 

tlxe tek*restrial equator. H- Roussillxe z^ Tlxe correct 

restitution of a figure in tlxree dimensions. A.ppli- 

cation to aerial plxotograplxs . Tlx- l>e I>onder z 

H-olativist generalisation of tlxe xxew tlxeory of IBlin- 
stein.- A- P^ry : Tixe variation of tlxe specific resist- 

ance of tlxin layexrs of platinum as a function of tlxe 
tlxickxxess axxd of tlxe -temperature. Tlxe specidc re- 
sistance of tlxin films of platinum deposited l>y oatlxode 
dispersion is a f xmetion of tlxe tlxiokness, and tne exeperm.- 
nxental results can l>e exepressed l>y two equations z 
2 log (p/|t»o) =lX-d8 — 0-013SO and 2 log (/>/p^> =3*2dr©, 
w-lxere /> is tlxe specifio resistance given oy exeperiment* 
tlxe specific resistance of ordinary .platinxxm, aurxd a 
tlxe tlxiokness in mm x 10“*- For a tniclczkeeusi greater 
tlxan 287 znm. x XO''*, tlxe speciiQLc resistance Ixeoomes , 
independexxt of tlxe tlxiolcness, l>ut still Ixas a resistance 
times tlxat of ordinary platixxxxm.. If tlxe film is 
Ixeated to O., its resxstance falls to^ tlxat of 

ordinary platinum. O. PeiSa ^ T*lxe crystallisatio n d f 

nxesonxozplxic sulkstances tn t3xe magnetio fiekl. Tlxe 
preparatxon of a solid w rtl x oriented nxoleculea.:' 
X-. Z>^c«>m.lke : Flectxrifled splxerical pellicles and tlxe . 

privileged oxlkits of Pfcolxr— Sommerfeld- P^ lOaure i 

Btudy of tlxe secondary radiations olkserved xrx 'iib.e 
molecular diffusion of liglxt toy fiuids <3Etar3dEan . e€f octl . . 

-Ml. Ponte and IT- :Rocard t Tlxe Xtanxan efifecKt. tlxa 

domain of tlxe X.-rays. Paxd Oaulxert s Tlxe structure 

of tlxe crystals of Ixeulandite.-r — Henri Miamecy r Tlxe 
summer of 3028 and tlxe solar variations. Tnro facta 
are enxplxasised* tlxat tlxe year 10.28 -is - tlxe 
of tlxe solar .period coaEnxxxenciog rtx 3:022^ and tlxat an 
irixportant reorudeaoenoe of suzxiMCOrta and. f acu lsa - 
occurred toetw-een Jxme and Ootoflxar 1028., 'VITitlx 
rare eacoeptions, suclx * as , tlxe axxacnm.era of lOOO and 
IOI3.« corxeapcHtfcding to a aroall mmaJacir of axuxapotav 
tiixe eause of xxearly all oAanoxsnal j taffrtp o ra t x xre vauda- 
.. tioeixa osrx tlxe earttx - ■ ^ 
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aolfiur jg>i:L«no9nEi4Dti%«». A.u£sr^«-« : *X*1%^ Oj;iC4arfe«ht>ioxa^ 

o£ eeund dvtzi.4afii cbcikd oJf 4^^ 'virinLcl^ O. 

Dmuz^re : ^ 4veoirj9pi olMB^x-Vod «k'fe X^io dix XkSicli ^uaid 

t>l^e dfoimotckivion. o4P J. Ol^mase t %oc%m^iBtArtiijQxx 

surxd clisA^jpoeurano^ o£ «.l lc gtloicba in. 't>l3:o opidoxrmie of 
‘tJao t>ol>A43oo loadt. 'X'H.o i^iikoojr^r ^nrliio!l^ «yiSBs«doidUt 

in 3 plfitnt>» -ck«i oaccsarotvox^ «nl>srt>«fcinoe«s »» no^Mr gpenerfluU^r 
Ckdznitiiiod. ^NTo'i^ oscnearux&on'tas »ro dcuaoxrilxAd of xnox^Jbko- 
loj^ocfcl «bndl xnloaroc^egni ogtl oandojr 'wlxiol^ emppoxrfc i^liis 

viow. Sixnon«^ s muo nuxnloor of cs(lrn*oznoeM3Grnos 

in o^xmmon iris ^JTjriMr £jr«9*»’iM»n€c<x > — Mtsro A.nidlr4& s 

X^osoeuroliios on tslio jpo8t>>]:«aurv'Cbl dovolopmsni# of 

o«A«ic»9n9io2M, S«3r8J« 'Vouri^'«rit:oli s A. now mio-fcl^od of 

rooojrdingj oonJUsbir smovomonivs. Tlito oonlcur oinegpr^ofa . 

Goox-fi^os Bonrc^ui^non and Bsnri : 'X'lno 

vsjriafions in clnronaac^r i»x fa1>i^no l>y sxxsiiSjLnod 

volnnti«bry oont>]:'ebot>ion ixa xnsn. B- I-sriolxo and 

Z^oneaino t IB23Cf>ex*im€»n'fcal indioatiion of jpoxTij^Heral 
'V'sso-nkofi'V'o ro^nXat>ion indei:>ondon'ty of -fclrxo ^onoral 

oijTonJatiory are^^nlafion. Plxilippo Pal>irc z Tlno p»ro- 

duotvion of a roofangnjilax* for rososarolios in 

ol^^ronaacy. MExno. BdC, L. X.ttronac^L.oS^^'u^c i f^omo 

I>oini>s oonoorrxin^ roprodno^ion in am]^>ii.i f^od Cx^ns- 
t>aooa s t>ixo ■fcomjaorsory ovisaos, flnoir forrnat^ion and 
f-lxoir fnnofion.-; — jrAAlls. X>. Van St;o]lc:» B. Ourau.il. and 
ffaudabari Tixo oondit^ions of forxna't’ion and dos-fcrucs- 
-t>ion of -vit^anvin-J^ duringf -felno irradia-fcioxx of or^ost>orol. 
A oont>inuafion of i>Ho 'worlc of JEfoilferoix, ICamm. and 
3Vfojrt»on on tlno aot;>ion of xxlt.ra-violo-fc on orgfo- 

stvorol. Tiio d€»st>ruO't>ion of t>lx€» vit>ajmin iix oourso 

of ^ ■tilxO'^;;roactiion is ro^ardod l>y t>lxo autjlrxors as duo t>o 
o3cidat>ion, and flxis oan \>& i>rovoni>od, or af loctsf 
rofardod. t>y *^orl<jLn^ in atn at/*nosp>lxore» of »xit.ro^on. 

I-#K!3srx3sroaAX> . 

Aaaciamjr of Sciancas < !N‘o- 22>> 

O. A.. Orava z XCAT'aluat^ioxx of t>^o tiruo induonoo of iitxo 

oloot^rio layj>or-af>nxosplxoro on tiorr os trial xnai^notism . 

B, P- Ti-tov and A. A. Lav'in z A motiliod of dotormina- 
t.ion of t^Ho ^ariatvions in i>li.o volumo of t>lxo arm duo t>o 
t>lxo pulsations of Ixoart. Axx apparatus for oTb^sorvin^ 

and rooordinj^ tlxo Arariatioxxs is dosoril>od. 1-.. S. Barg^ z 

iN'^gjfw data on tlxo prolxlonx of tlxo origin of tlxo fauna of 
T^jgo 13ail^al. ITno oxxdonxic faxma of JSailcal oonsists 
of t^^ro olomonts r ( 1 ) f ornxs 'wlxiolx dovolopod ixx tlxo 
lalco ftsolf dxxrin@: its lon.^ goolo^ioal Ixistory i <2> 
rolios of a froslx - -w^ator <an<i l>raolcisJhi - wator> fauna 
uriiiolx inlxal;>itod nortixom ^sia (and IJ^ortlx Amorica) 
and parts of oox]^:tral Afrioa durinig tH.e> la to Tortiary. 
A larjgfo nuxnX;xa^ of forms wliiolx -Ixavo “boon for a 
lon^ tlmo oonaidorod poouliar to X^alco JBaikal aro 

no-w Icnown from otlxor plskoos. A. X. Arefis^opulo s 

•X*lxo systomatio position of tlxo TCurlcostan rat 

Batunin). rPlio ‘X'xxrlcostan rat is distlnot 
from JR€Xtt't^ <X^.>. l>ut oonspooifio -witlx tlxo 

Xndian JR* x^fooroa? <3Boz:iJK*>. tlxoug;lx roprosontin^ anotlxor 
raoo. A- dia£px.osis of fS. ^arA;a9itcaeini£ot«s Balv* 

and f»lxo olxaraotors aoparatini^ it from 

ofooreap (IBonlx.) aro ^von. IC. XC. Plaroxr z Tlxo 

s€»asonaI xirariations in tlxo Ixairs of C7<xproo£««a. X>otallod 
doaoriptions of oolour otxango s i n tlxo Ixairs durixx^g: 
difteoront soascnxs aro ^^xrotn. *X*}xo wintor ooloration 

is cauaod l>y 'tiro igprawduair' loss of tiro lustro and Ixy tiro 
Irrowm-and fawn slradca of oolorrr Iroing^ re^laood Iry 
Sro3^V Owriir|K to tiro ru1bl>irr|K off of s omo lra£rs.--*--J . P- 
XCra'rsta x llfa.|g|ferstic adomalioa. *3!*lro papor l>y 30. A. 
GSravo (OovnjcrtM- IS'o. lO-lT j 1©S1®> on tiro 

anlrjisot is dr^w tissod ^ and tiro arg^uunonta of tlrat acutlror 
statsd to l>o foMundod ol!i a tnisirndorstanding. 

■ 'ViaHSsnsra . 

-'-^i|ik<aadanE^ of Saionoas, ^nly ’Watss and .3^' 

JRtatSf: t *X^rfp(iranylxie»etiran;os witlr tinlcod Iron^ol nnsl«rl^•^ 

isrd. 90^, Vox-* xzat2 


3Preparation of ^ . 

tirro^ and tiro d«qpondonoo of tiro ooiorxr of tiro ooxnponnd 
upon tlxo naturo of tiro atornio--aprorrpa fororing tiro 
— ^O. Bruxmor z ^i:%i.o anryrfnos. -Dolrydro^anatibErfiC os;- 

poriaaaants witlr amyrin. J . Pollacflc and Oolrawsr- 

iFtilnoilflX s Ooupl ina roaotions. B. CfO|^rmr-*PHl«rai^ 

and J. B* Boosa z 'J-no dirootin^ iicrflnoEnoo of csarlrcadbkyl-- 

orcyl £^roups in plr^nola* OoTbauar-PillrraafflC and B* 

Baumann z B'oto on sulplrur-oontainin^ dogrirrativ'as of 

jE>>diolrlor-l>onsol* -B. Oalrauor^Pillna^flP^ VIT- JH, Staaans.. 

and B. XCru^t z Bulplmrio aoid oators of tiro oarlro- 

Irydratos. E. Biaa«« P. Bam«lt, «»rd G. XfitOGlrmann : 

Plronol and orosol sulplro-olrloridos.— -B. Blass and P. 
Pilpal z XZlotornrination of tiro oonstitutiorr of oa ros ol 

disulplro'olrlorido. B. SpHtlr and P* Brausalr.z TTlro 

elootrolytio roduotion of oycslio aoid imidos to IrydratocJ 

oyolio Irasos* B. Sp&tlr and B. XCrutia z *l?lro syntlrosis 

of l>orl>orino>lilce Ircbsos from oonrpounds of tiro typo of 

totra-irydro-paparrorino. P. Sis:rxrnn<t and P- Baas r 

Tiro roduotion of tiro sooondary Irydrorcyl ^roup ir* 

rioinoloio aoid* JK,. ICiasling ar z Grooloic^y eurd potro- 

l^raplry of tiro ICor Alps. <11 ) Tiro struotrrro^f tiro IBCor 

Alps and tlroir rotations to noii^lrt>ourin|B^ regions. "F , 

Botlra z Tiro induonoo of ttro sulrstratrmr On.d somo 
otlror faotors oxr tiro luminosooxroo and grow'tlr of 
£c and A.llcali \oliloride^t^ 

and sulplratos proxnoto luxninosooxroo. allcali i!%ltrato iri 
2 por oont solutiozr still xnoro, l>zxt ammoniuxn salt»^ 
wroalcoxr. Zxrx-cz Inox'oasos Irotlr growrtlr and lumirt- 
esoonco. An addition of doad frmpeus matorial of tiro 
samo or otlror spooios, also in -varying: ordor fruotost^, 
^lyoorino, oano-su^ar. promo-fcos tiro offoots. Tlitf-* 

optimum tonrporaturo is alrout lU*^- B. dr -walla z THo 

stalrality of oozrtrioally and orcoontrioally oomprossi^i 
rods of oorrstruotion stool. Tiro invalidity of tiro 3B3ulox 
fozrxnula Iras Icm. 1 to furtlror inC]tririos alrout sloxrdor x-ocIr. 

3EC- B<&flor z Visilrlo al-toratioxrs in livinj^ pro-toplaH«i 

ovoJscod Iry sal-ts, Oxrion soalos rvox^ plaood in varioiiK 
ixmoGuous noxrtral salts ixr isotonio or plasxtrolyszizp: 
solution. ’Witlr favouralrlo ooll matorial tiro rosultiri^ 
appoaranco doponds on tiro spooial salt. Tiro apjjoar- 
anoos duo to allcali salts aro di-ffororrt fxrom tlroso cine 

to oano sugraur or to tiro allcalino oartlrs. W". X*eropold 

Tiro gr^srrus Oordornirre -wftlr spooial rofor-orroo to tJie 

cjuostion of Irylrrrds in tiro sootioxr X>ontaria. P. Weiss- 

Tosstraclr : Oomxnunioatioxrs of tiro JEtadium Institute?. 
<224> 3M[ioro<>calc>rimotriG xnoasrxromont of tiro alrsox|>- 
tion of -y-xays from radium -O'. An otlror oalorimoter 

-w-as usod. G. XCirsetr and M. Pa^torsson t Oonmnnii- 

czations of tiro Ptadium Xxrstitu-to. <226 > Tiro cjuostioti 
of tiro yiold in atoxnio disintoK^^f^io^ orcporixnoxrt».— 
P. Ux-lraclr z Oommunications of tiro Ptadium Xnstitirfe. 
<226cx> Tiro tlroo ry of tiro forxxr of tiro Irands ixr alr»ori.>- 
tion of lig;lrt and oxnission fT<xx3ni solid Irodios. 3By one 
argpumont tiro osoillatin^ atom -would ^ivo a spootrsl 
lino writlr xninixnuxn intoxrsity at tiro xxroaxr f roquoncy ; 
Irv anotlror arg^umoxrt a srrporpositioxr of xnany snet 
annormal froouonoy ourvos would gfiv o a normal fro- 

qiuonoy distrilrution. A. Basolft z ^jClao oarror-torrsors 

and tiro law of tratrsfor of csorror in thto oloxnorrtsry 
oporatioxrs of vootor algrotrra. — -P. Bmlotr ? Tiro ol>e^- 
vation of stxtoalcs in otromiostl woxrlc. Sy ol^aorvirig tJze 
stroerbuet witlr a miorosoopo wrlr^wr a tisrop of ,ono 
onters anotlror it is possilrlo to toll w;lrioir ^ 

optioaUy donsor^ P- SXHisI z Oa^eEsatrio ab4ds anci 

in non-aquoous solrrtiono. IPlronc^lo and amitv^* 

Slootrio oonduotiyity moaor ryogjaaLon to xnado it 
to traoo tlro^ oonrl»ininB X^^^’cmorticMPfcO of , 

-tiro anrinoo w»1>l5k tiro plronola. O. Ampf o ror aird w. 

Hamm» z PboouXto of tiro -jypeoloBioal orcploriirg 
podition in “W^oot Boarvia. Too-tonioo and 

*o®EP of t^ra Blatilrocr TOomiv* B. 'W'aarnos' = 

nsMBtaiy solatlona of tKa panioloa of jRfKM*«w»r« n®"' 
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^«nuunn»l «r titko cmT dtoftanciaii* Xm!i^«9ri*tl 1dr«i£v««8f$g^ 

Ifotlton 2 r OeoloCQL* BClneraXoflora Oooscw^h^r* tSwiiiiiMkloagr- \^oS. 
1h^ ^BXteTMOC&ickS; %wln XBflkr«f»q«nlc» ^T^OflCO SZlnto^MaiA I9 


^ir mUstteterar: ^ik«?eiXMMi42icMkl SUMMUunolk OcMDnsnl^tMra. ' IRjtmoacMm.mauM 
nuftds- X9o. 1.18S CAA. 887> : On Oonv^ecMon or 3Ei:«a.t» fironfeJOMk Cfon^fiMke 

oT nn Aerofoil tn, n W^4nd Oaunront^ By ILb W. Bnrnnti, XB<. Ow w , .A« 9. 
£Xcaii«l«3r and V, BCi- l*)allcn«»i^. <'r. 2ei4.> Px». 2a-Kd8 p>ln<riBii>. la. S«£. net:;. 
1170. 1188 (Jke. Bao> : Tnuo l<*or<oe ao'bin&r on a Body_plaoad in a Otnrved and 

Oonverficins St>F<aa«n oT Ijic^uftcl. By Inrof. O. 1. *XWylozr. 2<eoa.> Bn. 

10+1 xSatan. Oef. ne^ CJE^ondon : lu.as. B1»i.^ion«>3ry Ottioe.> 

TVauaaat^ona and BroeeadLixina of t^tie Boin.nteaJ. 8ooiei;;y of^ Bdintynncti. 
Vol. 80, Pax-t^ 1, Beaaton 192T— 2£ Pl»- -vUl + ffC + O. CBdlnotirffl** > 7a. Od. 

rriBe univarait^y oT ILieeda : Xlepartnaent: OlI* I.ieat>3iai:* JTnd.nalitf’iea. Bejjtorfc 
of ^be .axlvlaory Oonxxnlt>t>Be on tibe 'Worlc of tibe XtanarlfiKienti xlnz'fnn Iba 
Hesaiona 1028-S7 and 1027-28. pp. lO. Cicada.) 

Univerait^y orCanat>x*tdepe. X>ex>ax-fcmant: of >k.m-icultn3u?e : Pazrxn XCoononiloa 
Bcancb. Beportp ISTo. Hr JMxa Bounonxtc and JEiHnacAoial .A.nalyaia of 
Plve Baatwra Oou.nt>lea Barma in 1027—28. ^y JMoO. Oaxala'w and 

W. K.i«*kxiat«riolc. Ppi. 18+0 tables*. <Oambirid«e : w*. HefiCbx' and fSona, 
1^td.> la. neb. 

jVn InveabilH^bion of bbe Yield of llalry Oowa r bein^ a Stabiabioal 

8nalyaia of bbe 3>aba of bbe Buobblab Iktfllc Xlooozda ^aaooiabion fox* bbe 
Yeara liWMi, lOOO, lOll, 1012. 1020 and 1028. By Hr. -1. B- Tocber. Clt'xrom 
fBomafWAxk, Vol. 20B, Barb 2, l^ejkbennlxer 1028. > Bi>. 10<S-2-*4. Cl^ondon s 
Bionxebrlo l^akborabory, Uni'veraiby C7o1lei7e.> 

Utivin^abone Oolloao. .A.nntxal Bej»orb and gSbabemenb of .a.ooou nba fox* 
bba ITaair 1027—28. Bp- 2+ <X^ndon : X^eybon, B. lO. > 

*X*be CifeuaxH>etX7ly d'oorikal of bbe Oeoloaloal 8k>olet<y. Vol. 8a, Bairb 3. B’o. 
S3A, <>ctx>l>o*' Slab. Bjf>. 8Sl>88a + lS plabea. <l.*ondon : X^oni^mazaa. Orreen 
axitd O0-, ljbd-> 7a 8d. 

ITnivetraiby of B rtatol : Tlaparbmenb of .^srz'iculbnre and Borbioulbiure. 
Bullebtn Bo. S r *171x0 SJft'eob ox dtffer-enb Baianoed Bablona on bbe Yield and 
Oomnoalbloxx of JdilXc ftrom Hairy Oowa. By .A.. 77. O. .A.. XlaclSaebem 

and O. Oomely. <Bri«t€»l.> 

Ymatmenfc of Ynberctnloaia z Ooaba ab Ibeatdenbial Znabibnbfona. Clderao. 
122B/TI'>- Bi>. 21. <f..c>ndon : Atinlabry of llealbb.> 

Aleznoira of bbo deoloi^ioal Bor-v*^ of India. Vol. »0, Barb 2 r Heaorin- 
btonn of Blolluaoa from bb^ Poab>J£ooene Yerbiary Bormabion of Borbn* 
Weabctm India. Oaabrojxoda <in i>arb> and l..annellibxrancbXaba. By bbe labe 
MS. Vradenbtxr^- Bp. atii + S&l-ftt>G + 3C3ci+ plabea 1+SS. ». lO rupecMS ; lOa »d. 

Vol. r»l. Barb 2 : TCbe Oooloxy of Booncb Bbabe <'K:aabmlr> axkd adjaoenb 
pox'bioria of bbw Bunjab. By H. B". XVadia. Bl>- 18&-S70 + acjociv + plabea 
2-11- 7-« irujieea ; 11«- Od. fOaloubbix ; Oovemxnoxxb of India Oenbral 

l*ub1icsabion Bxnnob.> 

Ybe IbliodoH tactao lax *abtp>a* r (Sbabexnoxib for blxe 8.cadexnlo Year 1027—1028- 
Bp. 12. <T40x>don : Tlxo Bltodea Ym«b.> 

Ylie Ibeaoarob A>. tsaooiabion of Brxblab Bafnb, Ooloxxr and Varnfab M'anu** 
fkM3b«rex-a. fcieoond ^nxmal Beporb, aubmibl^ed bo bbe Sfcab*ibory Oeneral 
Mooblnig; bold ab Yoddinis'bon. 17bb Ocbobor 1028. Bi*. 2<l + 2 plabea. 
<T 40xidon.> 


Xubcu’a€»cbina Ywto Barbl^xsalca of Ynneco SZlnbeStead. In XOST. JE^ 
Hr- Bxudi^ Kobdw Bpw 'V’ + 288-820+ nlabea 88-8&. 2.AO yon. VoL 
£^;MPb 7 r BliooavM Sb^Ua firom BEynsa* by Mabaffro YoXcoyaosa s BXnoeipwio . 

4Dnmn bbo Ofl-Blotd of XXlnaalxlyasna« XBcbifccs by Mabi\|^lm YolcnginMcna* 
Bp- 8Sl-a<S2+.yAa«MM».8e>80. l-OSyon. CTolcyo : Baraaen t.bd.T^ 


OAvaboonna. 

. . Clabaloarne do livraa anclena eb nnodoriMn, rarea on ourfenx,. reiabifta A 
1 Orionb- <Bo. 8.> Bp. 84. <BaxrtM : Hlbr. -Adrian- AXaiaonx»nv’o.> 

XbbexMBbaba axid Boaiabanooa. Bp. 28. <T..ondon z Xaenbbal and Oo.,. 

X.tbd.> 

Bare and Xnboreabixxc^ Boolca ; 17bb, 18bb and lObb Oonburic-a. <Bo. 22.> 
Bp. 82. <Bewcsaabl<»-<na~Yyne r Williaxn BL- Xbobinaon.> 

India r iba Arba and Aroblboobnx’o, Babia-raL XXiabory, Xtaii^oxxa, Blkatrba,. 
ebo. (OabaJ-Oisna 812.> Bp 71. <X4ondon z Braxxcia SBdwaxda, X.*bd.> 

Olxoioe Boolca, xnoably in Oonbeznnorary onr Bine ACodero Blndinsa.. 
CClabaloerxxo 818. > Bp 87 + 10 plaboa. <X.<on<Con : Branoia JRdwarda, X^bd.> 


Ion : Branoia JRdwarda, X^bd.> 


JOiSLEry of Sooiofios. 

BX£XZ>dY. HBOBMnnn 14. 


Ajaaooxarrzo^ oar XSoobomco Bcox^ooxam <in Bob»ny X>epart;aaaenb. Xxnperiat 

Oollofice of Scsienoe>, ab 2. SO. Brof. B. fXrooxn : *Xbe A-nblaenbio Breaerya- 

bion of PTood- 


Knxlbbaonian Hf iacsellannoua Oollecbiona. Vol. 78, Bo. 8r Opiniona tendered 
by bba lnbei*nab{oztal Ooznmiaaion on ISoolouricial Botnenc;labux*o. Opiniona 
08 bo IPi- f Bxxbl»eabton 207«.> Bp. 28. Vol. 81, Bo. A s Tbe B<dablona 
l>t«b'w«(*u bbe j8ml bbaozdan Inabibixbion and bite IVritzbb Brobbera. By Obarlea 
<4. Abbtxb. <Bnblioabion 20X7- > Bp 27. <Waabf nt^boxi, 1>.0. i tSmlbbaonlan 
lnabibnbion.> 

Mmxbbaoxxian Znabibubion c Bnrean of Axnarican BbhnoloiTy. XXnllabin 87 : 
Bobe» 0 x 1 bb» Bixflldo-XXead Hanoo of bba Ybundcar Oana of bbe Xforc Ixxdiana. 
By Ymxxxaxt Bflobolaon X*p. v+04. <Waabinsbon, X>-0. r Ho-vemnxenb 
X*t*inbi]aj< Oinoo.> 83 eenba. 

Bapera of bbe JMloxvnb Wilaoxx Obaawabory. Vol. S : Be-v-iaion of XbowKand'a 
Brellmixxary Yabie of Solar Spoobnxxn M?"ava.X.»«n«bba, wibb an ISxbenaion bo 
bbe Breaenb Idmib of bbe Xnmx-Bed. CX*u blioabion Bo. S08.> Bp. xxi + 238. 
< Waabinixbou. X>.0. : Oarnes^e Xnabibnbion.> 2.7A dollara. 

OabUodo- 1 jxxnxineaoenoe axxd bbe 1^umin«»acenoa of Xnoaudaaoenb Solida. 
By XC. U. Biobola, XX.. X*. BEowea and l>, T- TVillasr. CBnbiioabioxx Bo. 384. > 
Bp. 'vii + 830. <Waabinnion, H.O, r Oaz-x»e^e Tnabibnbion.> 4.00 dollara. 

.^Arobaooloerioat Xnxreabifpabiona in IXaxncbablca. By Waldexnar d'oobelaon. 
<Pdblibabion Bo. 388. > Bp >riii + 88+10 plabea. fWakabln^rbon, H.O. : 
Oarnente Xnablbubion.> 2.73 dollax:^. 

fiAb Oabal«HPxe of 10S3S Sbara fbr bbe BSpoob lOlO. X*repaxred ab btxe 

Hudlay Obaervabory, ^Albany* Bew Yorlc, nnder bbe dtxoobion of Xrowia 
^aa <1.1K]^12> aM Ba^am& ^XXoaa <1012- >..aaaiabod by Xt-iobard BU 

Yuober, -A:x*bbnr JT. Boy and MfiUAanx JX. Varnmn. (K^nblioabion Bo. 883. > 
*v*ij+ 807. <Waalvixx^cbon, B.O. r OamAaci« Xnabibn felon. > 8.23 dollara. 

» **** Amoricwa, X3y X>r. BHurrlaon 0-. Harar- <Bnblioabion 
Bo- ^7.> BP V+813<X28 3^afee«i>, <WaabfnKfeon, H.O- : Oaxneecie Xnabibxx- 
biozk.> 3 . 00 dollaana* 

A^rtenlbynX maperitneab Bbablnn : XXioblnan Sbabe Oollaaco of A^ri- 
and applied Sninnee. Bpeeial Bnltebln Bb. XTO z Boroab Inaxxranoe 
uxd Jte -Abplieabion In »tieb.ifitnn. By Banl Au Berberfe. Bp 84, Sneoxal 
X82 X Bternwbxwpry' idbeondna in AXlobiic*uDi. By B. JEE- iCoree- 
Yfeobntoal Bnllefein Bp 08 r Obaer -vabion a on bbe X*abboio*Ey of 
»Mberlxm A.borbua Znfboblona. By B. Y. XZallnuan, X^ B. eUxoll and X-. 

10 + 17 plabais. XbcbnicukX Bnllebin Bp 03 s SbxMliea in Blaze 
I^bMnp By .Anbatekafefea rrraaifebiolc, B. B- Bobinaon and B. 8C. Snyder. 

* ^ Xianafnn. Bridb.> 

Vg*'*^” ^**^ ^^ObloaRo r Publloabicnks of «bo YezXcen Obeervabcury. 

- ** ^5**^ _7 z dAjwtaPC MBm ferlo «uitd Bbofeomwferio Bbabinbioa of oerfeain. of 

Myren a Bi el da Bbobn^rapbed arXfeb bbeu24-lncb Befl eo bor- By BCarrieb 
53|P J^aajgamp v + 8a+« pWfeea. CPbioaso r Xrnlxremlby of 

" 5te>ndon s Oana bridge ■ TJni varalty Breaa_> 

I>ej«fe«nMb. of UMprtonlbnrp Bnmr x era" Bxxllefein Bp X330 r Barbb- 
n^ OtOiMirwlne. By W. B. Watton. Bp ii + lA. 

* <»*»-> wSKSSlBneanni. VoX 74* Bp 8 s 
21 ^ y* ^gf3 *^** ^‘Itan r egu f ad f twn jl e atrl na in Obtasa. By J. **- AddrtAb. 

Tr ..OW f a iOittn ii ite oaft. B.O. r X3K>aamtnenb JMxddLnsr 04a«a.> 

ttou ^ s. oe«<^. 


Xboirat:-. Sooxrrrxr or Aanrre <X>oxniniona and Oolonlea Seobion>, ab 4.SO- X.rfwd 

Olivier ; Tlxe Xxnpxovexnenb of Begx*o A-iprieulbxxre. 

Xbovax. Aenmoxcff^nxoax. Sooxarv, ab 3. O. Sbajn and O. Sbzmve : On bbe 

Xbobabion of bbe Sbera. — l?rof. XC. A.. BXilno t loniaabton in Sbellar A.bxno- 

aplxerea z Baz^ IX. A.baoinbe Blagnibude Bd'eoba. XX. .Zansbra : Ybe Sbcoibai— 

bion of Hine axxd Band Sp<»cbra in Oomeba by Sxxnliabb.— -Id. Binnaerb r 

Ybe Hiabribubion of Bnex-gy near bbe Hlznb of bbe Sun. O. XDaabon r A 

Bbobograpbic Obarb of bbe Boxrbbem MLillcy "Way. d. Bverabed z :Bigb 

X>iapez*aion X:*riaxn Speobra. 

BxooxxBMcxoax. Sootsexv Ci*x X.aboraboriea of <X. Hyona and Oo., X.*bd., Bbuonmer- 
antibb Iboad>, ab S- — -X»ror. J. O- Hx-nxnntond and I^- O. Balcer z Burblfter; 

Obezxxical Sbxadiea of bbe Vibamixx A. Braebiozt of X..iver Oiia Bi. Xluaafeli- 

"Welia and l>r. B. Xiaaa r Tbe XXydrolyafa of Oax-xagbe en BLuetlaUffe. O, B- 

XXaringboxx z Tlxe Beaolubioxx of d, 1-bbyroxcine M. VT- Ooldblabb : Tbe 

A.ebiozk of luaulin in Voxxng Babbiba. B^Olenabaw and X. Sxnedley 

Afacleixxx z Tbe Babux^ of bbe XTnaapotni flabijrAXabbe mK -oxn bbe X<ipoida of* 

Spf xxaclx and Oabbage l^eavea !.•. XX. X-iatx^lbb ewd B. rlilbanx ; Tlxe Bifeob 

or Some Oonabibxxenba of Bilk on iba XXydronAfex Ion Oonoenbzabion. — — 

H. IX. B. Olayaoxz z XTbo X>iaababSc Higeabion of Baw PTbeab Sbarob. 

XLt. XI. Xaunxpibb axid J. B. BuabSIl : Some Obaervabiona ozx bbe X>et>ermtna-- 
biozi of Sxxrfaoe Tenaion by bixe Bing Bebbod, wibb Special Beference bo 
XBgiil Albtxmin. — IB. B. XXugbea : Sozne Obaervabiona on bbe X*roduCbton of 
Xtieaegpang Ibinga. 

Inmearaz. Ooz-z-nozB OzzKZaxcxA.x. Soonarv, ab 3.— —XX. Ij- Biley and obbera t 
Informal Hiacuaaion on Tbe Broblem of AXolecular Sbructnixm. 

Bovax. SoozBrrv or Mr.oxofzcR <Opbbbalxxxolof5y Secbion> COlinltoal 14eeidxxg> 
<ab Boyal Weabxninaber Opbbixaixnics HoapibalX, ab 3. 

BHvaxoaz. Sooxserv (ab Xcxxporlal Oolieae of Soience>, ab 3. — Hr. Ba^sr 
OriSflbba ; A. Survey of XXeab Oondxxcbton l*robiema <lL<eobure>. 

Bovat. Sooznerv or XXxcxxzoxMXo COltnioal SeebionX <*>b 3.80. 

B;az.a.oor.ooxc:xa.i. SoorxerY xxr l.»o»Tf>on (in Zoologtczal Xleparbxnembv XXni- 

veraiby OollegeX O. O. O. Bobaon z Beznarka on bbe JEBvolubton and 

Olaaairlcabion of Ocbopoda. B. Ooze r IMobes on bbe poatnB feczeene 

Oabz^ldee and Beebinidves of bbe Bed Sea Beglon wibb Bemarfep- 0«rx bbe 
Bcoloi^lcal Sign! 3 canoe of blxeir Hiabzbbxxblotx. 

Xxvcrrxm'rzon or MKonazrxoax. XfixxoxwKana^ ab 3. B. O. BCerbexrfe. ^ Obbbizxg 

Toola Beaeaz^b Oomznibbee : Bepoz^ on XCaobinabilibj^l. 

Inemrorzovz or Bzmcrrazoaz. BMozMjmna (X-^ondon. Sbudenba* Seobionlw ab 

3.X3, T. XX. Za>cdcebb : Tlxe wApplicabiona of Snecfjbriclby in bbe K*irinbing 

Xnduabx*y. v 

SocTzanr or Tl-maa Axarn Ooz-oomtarrs (Banobeaber Seobion>, ab 7.— — Brof. B. ME. * 
Bowe and Hr. O. B. Bean z Tbe Bfibob of -AjTber-btreafentmenba on iSze 
X>^gree of A^gregabion axxd Baabneaa X*3roizez*biea of Xnaolnble Axao Oolonra 
on bbe l**ib»*e. 

Jowxoa InerzrrrrrzoMT or Bxzoznaaaae* ab 7. — JBL. H. SonblA : Tjocewnobivo 

Boilenr Vfaabizxg Blanb. 

XVwrr or 8csorrx.a«rz> XaoM A»rz> Smax. Xzccrrrrxrra <ab Boyal TeobnioaX Ooiiage, 
CXlaagoaO, ab 7. X*rof. TY- A.. Soobb z Oozxxxnexr cia l Baper. 

Xaarzrm'zrzcjiar or Bzjccrraxoajc. Barozaaaaw CBorbb-'Weabem C1eintfere> <ab OoXtaae 

of Teobnolxzgy, XXancbeaberX ab 7. HI. 38. A-bkiisHkon z JBiow XBMaoferioi^^ 

does Tbinaa (Baxaday 2L<ecbnmX 

fikoozarv or jClraae aazx OoK.ozraJurra fJBanobeabmr Seobtonl ^b 83 Oeonaa^ , 


ao. :ae89.;y<»x;. -laai , 


does Tbxnea (yaxaday x.<ecbnza>. 

fikoozarv or jClraae aazx OoK.ozraJurra <8Xanobeabmr 8eobioni> ^b 83 Oeostafo^ , 

Sbreeb* JdanebeaberX ab 7. Brof. B. 3d. Bowe and Hr. Ck B. Bean : *SnA 

BfEEoeb of A.iber Trealanenba on bbe Hegree of Aggregabion and. IBbatneMa . 
X*xropezbie» of Enaolnble Ajko Ooloxzm on bbe Bibxre. 

Xaarrrtrra or Barrzezz BooaczxaYWtaa <X«aneaebire Branob* Bnrzodey SAc4MkMB|>. . 

g .b Jdnnicipal Oollege, BxxzmleyX nb 7.1A-— S. Sbanamrnb t OotaBtpnriaon of 
nglieb and IPYenob Xdottldtng. 

8f aaonciarraa ALaaoerzAvzon or Idaoxancaae <ab Bzigi n e ere * Obxb, 3denHCsl»eabfe«j^ 
ab 7.13.— XX. XC. Boa z Tbe JOiamanbliRg, Tranapoiriablan* aa^ XbnabicMn of , 
Heavy XCaobinery. ' i. ' 

Kauonmxr AaeuezAvzoa or XBaozaaaaaCab Tesnperazzoe Ineblbizbe* 'XC.eiad>i«SfX 
ab 7.80. J. H- Ia»e z Oonveying. 

X zTO -r x rrxrra ozr XdabAZ-B. (^Ozefleield laooal Seei8t€inot> i3Ln Hon-BAartsofliae . S l e b l ^dn, 
XBkoarbznenb of A^pf^^jbed SoiiMke«kr S be t H eld H^verKii^Ofw nb. 

a iTtlxa— dT Aa B ■■ % d.ygx lP2wfeSlldBCe 

Oil JBa bxacbtcszx. 

Bovaju SpcabnTv oar BfanKcaara CXBSeeiwo-Tlseaaneixfeana fleotloiQ, ab BSCfc.— Hr. 

O. .A. Bebizaeon : Ybe Tt- imi fenzeazbi o f Be l vie XnWsmwnierioiT by HtiaShenny. 
Sooznnnr o«r -CbnaMatOAb. Xmananawr CCSHmBof/omA ireieae» i— if ff OrcMZfid^— ^ — 
BwizaXin 2-nMfceA^ and Oae Zdtft aa a 
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EP3Eao3B»»i^jga.. 3^, ' l^gjiS^ 


SutrVRU^V, ■ia. 

XTffrrx'ru'rvc Mxwtxmo awiu Itf KoxKAMXOA.L.’^XAvsxwwnnncji <29'«i-wx3CkMti'l.««««X:^zii'»7>Exx«»>, 
At; 2.80. 

isrocvrcc ov* SIsr<ax..A.x3'jo XxxtaRrt'xrcmR op Mxstxmto A.>n> Miroxe^^moa-x.. XfiMMnuxrxsainjB 

CIWc>wesA«t!lo-«jE>on-*rvrwa>, At> 3S.AO. Jpf*. O. F'ri^^oxJ : JKoolT OonfcroX OEx 

Tjoix^waII PiaioeA. — o;p«M- y<>r- JBxcibr«M»t)8 4Mxx 1 HU^ccMxgtxrwo^- 

«bt>ioxt8 rrom XX^{>ox*t> -o#’ t;tx« 'W'MtMiX' OAnf^cvr-M Oonxvn ‘X*. <3. ZeckvIoM ; 

Kot;*^** on Oonxrcsinnton oC IMTain PtMni>ixM? ftroxn Stj^euixirE to JSl«K3.t»*loit;p. 

wit.lx SiMwiAl Zlof^pozioo to t;lna X^lAnt; 1 cuxstoULocl At *l%o SltollA 

OoAl Oomjpwiny*** Olo-rx* 'VaIo **tt, lU- T3. JP'ox^tw**'. OEBactiiXtottfon Anrci X>«>t«€sr‘ii>- 

tion ‘by *C. •Fox-^ttix off .A. PAtont 'Otra^ ftotr* Pit 'X'uImx. ^ 

JEtoxTAT. X»a«-rx’rxmo»» op OatmAV X3SbV3rA.XMr« At W. JElAyea r ^ITlxe Qtx\T Ixotwoon 

Pain tor se»d X>mt»ltc <Xi;->- 

JBAxrcsH P»'iroM«>«>tXi»»OAx. eiooiXBTV CA^nnual Oonoral MToetiTi^r) <8t Xtoyat 

.Ant)lxrop>o{osioAl Xnatitute^ at 3. JMxaa P. XXolznan : ZXabit; and 
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Air Surr^jr 

T ubs gyowizt^ call for* -tlze aj»plioat>ioari. of aoicMcilbif^o 
Ikxiowlofijgo in €ioyoiop3aakont> of tifiLO ro- 

^ourciioei of iJRxdfiah. -fCmplire V>a « fotwcicf one» 

irwapon^io in, i:>l:i.o Inoreaaod. a'fc'ton'bion 'wfiioOfci. ia 
ipaici t>o t^lze snrv^oy of t>lzo X>ominiona and Oolonien. 
In JTnly laat; a oonforenoe of BSmpiiro amryo^yonei -was 
ixold in 3L«oncLon. TJbtia 'waa ooxifayonoo of 

ifa kind, and marked a g^ea'b forwrard aiep in fike 
flapping of t/lxo BZmpire. On iJiai; oooaaiop. t>l 3 .o 
Seoreiiary of St*ai>e for ‘trla.e XJominlona and Oolonioa 
import^anoe of mapa in faoilit>ai#ixi^ 
■feke doy elopmeni^ of nety coixniariee . A, jgma'fe deal 
Izaa Ixeen done in late yoara, l>viis only al>on't> 2^ pear 
oent> of 'tlzo BSmpiro Ixaa l>oe»n aot>ually amryoyod l>y 
lao-odom nzot^koda on eyeaa. oomparai^iyoly lar^o aoalea. 

In a rooon'fc looi^nro "fco *fclxe Xlominiona aooi^ion of 
flaio XBoyal Sooioi>y of Arte, Ool. H. ILt. Oroat/Jb-wait^^. 
dwolt> on t>!ho valno of air plio-fcoj^ai^^liy' in fjna oon- 
no:x:ion. Oronnd anrveya are alow and lal>oriona. 
In many of t>lio larj^or aroaa of tiliLO B^xnpiro, ovon if 
t-luo afoady flow of funda ia ayailal>lo, yoans mizaif 
elapao l>efoxTO f>lzo aocnrate m.apa made 'by "feox^o^ 
^rapbloal anryoyora are ayailablo. B'oreati landa, 
w'b.icliL are nnmerone in many parta of f>li.e> BUmpire, ' 
are diflionlt> -fco aixrvoy and xnoaBk alowr prog^roaa. 
^3B^n^5igod and inaoooaaiblo aroaa, preaont> ot^lior aorlona 
probloma. lMloai> of tvlxoao diffloultiioa diaappoar w^bon 
aerial anrvey ia employed. A r5bcseni> eiicample wa-** 
t>lie apeed wit>li, wliioli oerfcain f oreaised delti[|^e landa 
in i^nmna w^ere xnapped by air, i>b.e w'bcde oocvLpyixt^ 
a few daya inat^ad of aa many fnonl>ba. Air amryey 
ia being naed efleofciyely and oompara.i^iyely obea]ply 
in nxany parta of t>be BSnxpiro, and ai^ borne 
Ordnanee Smrvey baa abown ibs yalne in bbe- re- 
yiaion of mapa. Tbe preyalenoe of air> anaryey in. 
i>be f o.1>u.ro may eyen eflecsi* a "obange in bbe abyle 
of mapa. 7be pbot>osrapbio map on 'wbidb oerfain 
feabnrea are a1>rongt>benod may replaee fbe plan 
■fcown anryeya, lb wonld baye iba yalne in xnapa 
w^bere bbe indioabion of bbe debaila of anrfaoe 
waa ziob an eaaenbial. 


T'be prodnebion of aoonrabe larg^e-aeale mapa ia 
bbe aim of every anryey dep^irbmenb, bnb ibb worlc 
ia neoeaaarily alow eyen afber bbe obaeryji^lsion^ 
been baleen. TTbe mapa will be ay^ailable inrbbei’^, 
oonrae of bixne, bub meanwhile bbe deyelopmeoactT nf 
bbe BImpire proceeda, and air pbobograpby ean be 
of greab aaaiabanoe in reoonnaiaaanoe and prellxninjeiuEy . 
or local auryeya for yariona pnrpoaea. 

<ZV>1. Oroabbwaib apoke of ycuriona aapecsba of!'-'b&}Le' 
work bbab baye an immediate yali3|e in '^be 
.menb of new landa. SCeabowed kpwnta 

aixryeir of poaedble ronbea -t^ a new railway biidrotsjt^^ 
unmapped oounbaty be of -ift reeb a jjjy ^jhgtfi 

enj ^ ftber wbo badL'bbiL dbaaS^e. 


bbe 
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■|>fe «izrvoy©<i iEx d^tccbil. Tixo fattlfey alm^wa^aa-fe of ex 
ra-ilwa^y Ixcks xfexox^ ^Ixfikxx oxioe l>eexi a, soixxoi^ of n&t-xoxxm 
oscjpoxxso fo a« oolojay, aerxei ifs aAroidUxtxoo g:iroiaatxcl 

aorve^rs of soxrejral 3possil>le iroixfoa ie axotv only «x 

oosfly xxxaf tor l>txti also always o7i.t>ail£i t>l3.e» 2>OB0i1>ilit>5r 

of t>iio l>osf rooto 1>eirL^ ovarfoofe:o<3. if a foasi1>lo oxxo 
l>cs found. I^or suolx a purposo zxo d€»t>ailod 'worfe: is 
ro< 5 |^uir^d xxxifil t>lxo ongiinoora Ixavo clxosoxx tvlxo znosf 
usoful routo, ^v^lxiclx flxen of oourso ixas to l>o sur- 
voyod in dofail. Air i>Iitotograptli.y lias also Ixeoxi. 
usodwnltJtaL suoooss., I>art>ioxxlarly in fixe fJnltod St>at>©», 
in ooasfai euirvoys for flxo escplorafion of ol>stmo- 
faons to naxri^atiion in de»lt>aic A»»^ators and on roolty 
ooasts. Aoroplanes Jhiave boon ©mjxloyod l>y ffaes 
^oxTornraonf of Oanada in sux^oyirxg fixe disfxrilxu- 
fion and nxo^exnenfs of ioe in ffudson 5r?t>raiti in 
oonne:3clon wifix fixe opening of fixe xxe-ve frade roufe 
xria i^udson ISay fo Olixaroixill, "wrlxioix is fo i>e a 
'wixeaf j>orf forvfixe 'wesf of Oanada. 

Air sxxirv'ey can also l>e used in fixe invesfi^afion 
"of ^W'afer- power developmenf , and w'afer sforai^e for 
irri^afion purposes. Tlxe feasibilify of a power 
adxezne based on fbe storage of W'afer xvlxiclx 
xxecessif afes fixe submergence of lar^e areas of land 
can be ascertained by sfereoscopic pbofograpbs. 
Tlxey provide fi^e preliminary reconnaissance af a 
low cosf and in a slxorf fixne. Tfae pixofo^rapixs 
faJken for fixe preliminary invesfi^af ioixs can fben 
be used for fixe fiintal plans merely by fixe addifion 
of jgpround confrol. Tixe locafion sxirveys rec|uired 
for eleo€(iric power cables and pipe lines can rapidly 
be made from fbe air. 

Air pbofog;rapby can cdso supply muob useful 
infoincnafion wifH reg^adrd fo mineral resoxxrces. If 
o^Lxxnof be xxsed for defacbed ^eolo^ical survey, buf 
if can ^ v^ ^^eolo^ical indicafions by meaxxs of land 
fotrms wbxob will a4fford useful su^^esfions fo fbe 
surveyor.^ and poinf fo looalif ies wbere close in-* 
^yesfi^afibn ain.i^pbf be profifable. Air pbofo^Ti^apbs 
■^of vegetiaifeion ^^^erve as a xxseful g^uide in a sxxrvey 
.,pf s^Os and fbe possibilifies of culfivaf ion of various 
crops, and in f or^sf survey f boy serve fo indioafe 
areas of value for coaaxmercial puxposes. As a 
resixlf of recenf worb in ilNTortbem Xfbodesia, dmrin^ 
wbicb aiijburveye were escf^nsively used, BIr. H,. 
„35fconrzi^» to fbe Xmpex^el :F'03cesf ry Xnsflfufe af 
O^cS^ord, eropbasised all ifbese aanoUj^ ofber usSs fo 
wbicb Slr^bofoigprapbs can be puf. 

* 1^0 aeroplane baa also’ ‘been found useful in 
coxnbafins b:»eof pasts. Successful opearafiozxs in 
fbb ooffbn dij&lds of fbe XJnxfed Sfafes pf^mpfed 
'l^xe,. C^^knadian -SLUtlxorltles fo f xy fbe ebperinxenf of 

an aeroplane over spruce 
‘\'^3Cbe drsf yearns experiments 

£s|etE,‘>fc wide. scope for fbb use of 
_ of fbe XSmpire q^uife apart ,1 
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froi n fbe tsransporf faeilifies fbl 
aBEcurd anbf ber ^ eaanxple of fixe value of sc^M^fific 
applicafion in fbe developmenf of fbe xesduroes of 
new' landi^, and can be exnployed for nxemy useful 
pxxrposes af oomparafively small bbsff 

Evolution and EuncfaTOOnfaltatn. 

T E!E2 llle^fimafe use of fbe minor discxxssions 
of soienfibc workers f o casf doubf upon, fbe 
w^bole quesf ion of e voluf ion is well known and oau 
be £^arded ag;aixxsf only by exsfrome cauf ion in our 
words- Tbis is illusfrafed in an article in fbo 
Oafbolic review', AuirsWocr (ISTov. 1.0 ,* 1026^), enfiflecl 

** iNTeanderfbal a Slippery Anoesfor.** Ibe wrif€»r 

pifs a^ainsf eaob ofber fbe view^s of E:^xlli^ka arxrl 
lEUJLxof Smifb (wifb <)uofafions from 2Sr.A.rrunn> regard- 
in^ fbe signiboance of ^eanderfbal mars in bxxxxxau 
evolufion, and because a diver^^ence of opinion 
excisfs, be su,g^esfs fbaf science sboxxld pc looked 
on askance. “ I>raw up fo fbe curb of pomnxoix- 
sense and Hevelafion,’* be says, . . . because very 

offen * soienfisfs * are buf a * We-Too * gafberixijj;, 
all, despife fbeir prof esfaf ions of ixxdependenf fbink-^ 
xn^, following some leader in beafirxg fbe forxxtom 
of Evolufion.” Euf, of course, oix fbe fundanxexxtal 
q^uesfion of e voluf ion or non-e voluf ion anxoxxgKt 
all living fbings, including nxan, fbe fwu distiii> 
guisbed scienfific workers named are in agreement, 
"Wbile suob arficles sbow- fbaf fbe tire of dissc^nt 
is sfill aJigbf, a recenf iS^csiueu-ce Newa JS^iJtZf.f^fin, 

issued by Science Service of 'IVasbingfon, poiixfs to 
a disfinef smouldering af fbe presenf fime. la 
universifies and ofber cenfres of bigber csduoalion 
in Tennessee and elsewhere, anfi >e voluf Ion leginla- 
fion is “ more boxioured irx fbe breach fban in the 
observance,** buf in fbe low-er schools, parficubtrJy 
in smaller places, no aznounf of fbeorefical freedona 
of feaebing can prevenf local school boards from 
rejecfirxg candidates for posifions when fbey do 
nof approve of fbeir fbeologioal views. Eiologist» 
have come t>o . aoo ep f fbese f wo oondifioxxs as 
acfualifies of fbeir profession. 

Since fbe 3oopes frial af j>ayfo3qL, TebnessctCr in 
no serious efforf bas beep msde'fo gef a tc^st 
case of fixe a^fi-evolufion sfafdfes in, .TcwcmesBcc or 
Blissxssipp^ fbe only fWo Sfafes wbieb have pa»s©d 
suob lavns up fb Jr^w*. l^bis is parfly dno 

fo fbe’ ibdedidf€S9Mess, tbb ^ in 
decision .on fbe appeal of fbe 3>ayfon case*, the 
Tennessee Supreme Oourf rendered fbree diatiiiot 
opinions, .all of wbiob ledN;' fbe infmrpsefafion of tlie 
law in a sfafe cd eonfxnnon. In -spito of f lii» 
fooECed fruoe, if ' would be taenw^M, .bowevx-r, to 
imagine fbaf fsS^ smoking flaac of- aB 9 fi.>wvoiutic>nism 
is anyfi^eape nenr f lie Vl«Leiaob£ng **«g*| r> 

Ey ' atn' crvMwbebaamg ' ■..A3r®!caxi««s« 
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itl&0t3^p^ ^smtisfryr aea^Mool «a«f tSkM ito 

t«MabiSb icnm^ Islmi Cb«ro«»K3bdbei<3. or dlo«Hc»ei3Mlo^ ^voisrt 

arin^ lower onler of awlaMiJb».** JB'iaxrt^Heraeore^ i't> ie 
l>elie^edl In 'woll-tnforxnect olrolee in TJi3Lii>ecl 

i>2a,e4« i:f eiiantilar ci^tl->e^olntiion le>wH were 
so'bmiii^secl. tx» ]poi»iilar refererixltnn in ev'er3r oislier 
e-raJLlelile tilie re»eLli> wotxlci in ev-ery eaee l>e 

t^He sfikme imwaber s>re8exi.t; oondit^ionH. TKere a.re 
xiineiieen ot^er ^t^ertee o;pen. t>o fon<lAraient>a/liat> 
£kt>1:>eolc fe^r wffcy' of ix3itiia.t>iAre «tn<i referendum, end in 
dtxe ooumsie eaoln is 1>o l>e ‘t>fix3ld[ed* 

One of t^lie x^^feeent* oondit>iona wit>li. wHioH i>lxe 
Jonmctl finds fa^nl-fc is t;He fitloofness of -tfie 

l:>odx men of soience. In ^r]ca.ns£ts, eooording -fco 
a. leading a,rt/icle, -febey silent>, vinder i>be idea. 

i:>a.rtl^ tilnLa.t> "felie wey -feo d.efearti -tbe ent^i-evolntiion 
la.w is t;o keep f>be people from finding on-fc wba.-fc 
evoliitiion resully means,’* and partly tbat wbat ** tbe 


3|S;t,OW 

(1> Or|0r<xnie ' fOxnversi'fcy of 

:&irmlaEk|^bam, Faonlty of Jdedioine :: William 

I^itkerlng Ikifemorial X^otnresKipO 3^y 
A- Orew. I*p. 3i::ac^iii H- 214:- <X^ndon and 

fiSdinbnr^b i Oliver and ]Etoyd, X92B.) 1 2s. €kf. 

net. 

(2) JB&i’ptff c ct/n, -Tn^rodt^cfioa 

and Sy I*rof. IVlicHauel IF*. Onyer. 

Second edition. I*l>- ^v -i~ -400 -i- » plates. 
don : Oonstable and Oo., Ltd., 192B.> 21s. net. 

"Tjl y lEH/E w'e Have two more works added to tHe 
J — ®— longf list, vrHioH claim to enli^Hten man on 

tHe facts of His inHeritance and to indicate at any 

rate in Hxief outline kow^ tHese facts may He 

applied to racial Hetterment. It Has Heoom^„. a 


masses ** tHink or Helieve is of no conseqnence. 
THe first notion surely cannot Ho Held Hy any true 
man of science. Hut tHe second is familiar enou^H. 
Yet it cannot He Justified, for it indicates a lack of 
social responsiHility, and xnay lead to a very real 
curtailment of tHe opportxmities of science tHrou^sH 
thc‘ pressure of tHe very masses ’wHose education is 
vilfxxlly ignored. 

THe plea of tHe fundamentalist is a practical one 

tHo old story of He wHo pays tHe x>il>«»r calls tHe tune. 
THe only way to meet suoH opposition is not Hy 
raking up an eij^ual numHer of adverse votes. Hut 
Hy enligHtenment, and tHat is a slow process unless 
tHe men of science as a Hody are prepared to leave 
tHe laHoratory HenoH and go out into tHe wilderness 
preac-Hing tHeir gospel of tmtH and progress. 

We are of opinion, How^ever, tHat tends 

to follow a line of propaganda wHioH must Have 


oustoni, almost a necessity, we migHt say, for 
every professor of Hiology, He He zsoologist or 
Hotanist, to puHlisH a treatise on eugenics. THe^ 
suHject Has Hecome fasHionaHle, and His pupils 
demand instruction ; tHe aoademic lectures are 
given, and later tHe Hook apx>cars. In tHe He- 
ginning of last century, every medical man, from 
Hlrasmus Hamvin dow’nw'ards. Held/- Himself to He a 
trained Hiologist ; in tHe latter Half of tHe century 
every anatomist was ejpso y'cBCto an antHropologist, 
and in tHis new century every Hiologist must of 
n43cessity puHlisH His view's on eugenics. 

IBiology and antHropology Have survived tHis 
Handling, and it may He anticipated tHat eugenics 
w^ill do so likewise and Hecome ultimately a definite 
discipline witH well-defined frontiers, and its oWjSpt 
independent academic laHoratories, even if. 


unfortunate reactions. It must He assumed tHat iremain in close association witH tHosd^ in "'wHioH 


tHe fundamentalists are sincere in tHeir views. 
SarocMatic references and 3polemio articles can only 
emHitter tHe contest. THe old ideas Have a stroxig 
Hold and Have HeHind tHem tHe sanction of ages : 
only Hy gentle stages can tHey He sHaken, and tHe 
soience propagandist must temper His wind to tHe 
sHorn lamH of f undarnentalist ignorance. 
liilevertHeless, tHe conolumon reaoHed Hy 

is sound. Xf ignorance is to He dispelled Hefore 
bHe miscHief ts done, ** every opportunity sHould He 
utilised to educate tHe puHiio as to wHat evolution 
means.^* *"* ISlot only tinrcftigH tHe class-room. Hut 
a.l»o tHroug^ tHe p|atforne»> radio, movie, magasednes, 
and newspapeurs'i .ten f^ouscfcnd'spokesxnen of sciesnoe 
'^Houid lift tHeir yotoes, so tHat an understanding of 
tHe me t Hod. of .sorenoHoe may replace popular super 
»tition and;^^^ Sut are 

tHouaandr . pay V .-OoEm men of science, wHo 

can oany '.cm It c^ould. He caxxfipd 

on to wHa l.y \ - 


animal genetics, antHropology, medical researoH, 
and statistics are topics of investigation. Ifi^o 
eugenic investigator can work efiectively witH out# 
some fundamental knowledge on tHese aHied' 
sciences ; Hut it is ecj^ually true tHat a wcHckeir in 
any isolated one of tHem is not of necessity an 
autHority on eugenics as a science, aXtHou^g^ lie. 
may oontriHute material wHicH will He service 
to tHe eugenist- 

fl> l>r. Orew’s Hook on Organic InHeritc^ecs^^ 
fdan ** emHodies tHe suHJect matter of a^'coume.ac^ 
;Ieoturcu 9 He gave in tHe XJnlveraity . of .3BHc^rotngH%m 
to medical men, -and especially, gexre|iy4L 
floners, as tHe first William WitHerfeg^ 
leoturov To tHose .wHo Have read I9dcugan.*s writ 
iHgs at first Hand, od£r even aare faanil.MBMr wrntH IIBaui 
mad Xi«MKiift*s ** XdensoHIlcHe SSzHHcd&keltidiGHapek** &i&E< 
will He small ^ 

Orew*s woarlc. JBut to tHose wHo Have 







2^3-1^25 -:'is)Hfclt :^inm la^ inaoM ajti-ter^ 

cLaot>lo^ iso ataLl>5^>otJ. a.’tt'tsistoap^a ’teiseiaisna 

soezULa -fco xvB i>o :tsl»^ IdcicUt^y iats. a aoxxi,i- 

I>oi>^aa.r lefcft>\aTO, ain^ai yat> it> lEaila Ivo tjJara 

e3c:x>lanA.'t>^ir;y' dlet^xl roq[txisitic^ i«i. a ’teairfc-l>ool5:.- 

rriii® o 3 Pitviol»m oarx aaeily illuLat^r^atvecl. OV««- 

and ov«flr attain wo inooi# w^itvlx s-fcalJowonta t>i]iat> in 
t;lxo jpiT^Sonfc x*o'vdlo"wor‘’« oj^inion a**o oacooodi n gly 
don^iifnl ; Jtxo Jacno'WTS j>aj>o»*a in. wixioja. iilxoy liavo 
" l>c 9 ^^Kn. xnado, t>n^ lio mxtsffc snj> 3 pMO»o I>ir- CJroAV ivo jndi^o 
>>ig» xna't>oriajl W'oil as q^n.an.'fci'fea'fci'V'ol^r, 

and j>ossii>l 3 r t>o Ixavo soon nnoacoojyfcional matozdal 
of Tvlxiofa tilxo xoviow'ox* is ignox-ant. ECo 'wishos "fco 
i:>n 3 m fox* infoarxna'fclon f-o "tilio sonroos from 'wJfciioii. ■fclxo 
siafomonte aro drawn . Tlxo ro vlowor ’s oaso mnsti 
l>o 'bixai: of naaixy- iroadors, and if is nof in ono, Ixxxf 
innumox'al>lo o:s:am.j>los, fixaf flxis dosiro ’wtrill ariso. 
iN^of a sin^lo anflxorify is < 3 |_notiod in flio l:>oolc, Ixnf 
fHo roador is fold flxaf t>lio roforonoos if dosirod lyy 
flxo roador oan l>o ol>fainod fxrom flxo anflxor t IP'or 
oxcams>lo» in fiio lisf of Ixoroditiary ixnm.an dofoofs 
on 133-<l«4r4, wo Ixavo Ixad fo jpl^k<sc> qnonos roqt^^i^- 

in^ fnx-tilxox* infoirmafion in l>ofwoon fliirfy' and forfy 
oasos, "W'lxox'o flxo sfafomonf soonxs fo ns donl>ffnl- 
If is nof foasifelo fo givo a lisf of flxoso, axxd ono 
illnsfrafion mnsf sniSficso r ** s^lif Ixand,*^ w^o aro 
fold Cl*- 144(r), is ** sjxlif foof ’* is 

N'o-w w-o jfcnow a wonxan -wiflx l>ot>lx Ixsunds 

axxd foof si>li-fc, who nxarriod a normal non-coxxsan~ 
jopcunoous hnshand j som.o of hor ohildron aro 
normal » somo havo oifhor si>lit> hand or s 3 E>lif foof, 
and aomo haxro hofh* Thoso w^ho havo sfndiod 
s'fxoh. oaaos hnow' ^ho^w' highly oorrolafod fho ^fw'o 
oondifions aro, and fhaf ono shonld ho a "Mondolian 
rooossixro and fhat> t^o ofhor should ho a doxninanf , 
ocKTf ainly roqt*^dros soxno vory woighfy aufhorify fo 
ho oifod hesf oro a roador aLoqi^nainf od wif h fho f aofs 
oan ^aocojpf snoh a sfafoxnonf . 

A« anothor iilnstaraf>ion of whoro wo wanib mnoh 
nxoi^ onhghfonmoxxf , lof ns faho fho oaso of a singlo 
Ijpodigroo of f-wfnning on jp- TChokro is no donhf 

. fho faknily is, a f^winning family wo havo soon 

many sno3^ •aChoro aro slat: :ipairs of fwhxs 

in f aJoaily j In .ctnly ono oaso is fhoro a oonsin 

nsarria^O » hex fho ot>lxfBar id'V'O oaSos, in oxrdor ‘fo draw 
t>ho ixiforenoo fhaf twinninjap is rooossixro,. wo jnusf 
mp^S*^>so nxonahors of iaho family marrlod 

nfo ‘ ' fMrmlios- ■ ^Ilhis involvos fho 

aooin^ro^ispo ^nxnoh ^asso»cfi«^^^o mafing in fadn- 

alng families oxcisfa among doaf -mntes ! Xndood* 
esan ho loamf froxn a oolloofaon of solootod 
jKila'tied snoh as X>r. Oraw pro^des- on 

'Wo n«»d fo analyse 9kmi^ ^>odigroos 
7'kMB^^i^^'-e|b«BBS of deface hofos^o wo can asaor f fhaf 


a paartionlar dofocrt> oheya Ufonde^ban 

inyol'vo of neoossif y lldendolian a-vksntgo .ratslos . 
3L«ooicing af a sxnglo shoz-f pedigroo, if is gonorally 
oasy fo assorf fhaf fho diseaso is rocossiane or 
dominanf, fhongh if hoooxzxes soxnowhaf nnsafls- 
faefory w'hon wo hnd ono and fho samo disoaso 
in fhroo difitoronf small podigroos lahollod i X>oinih> 
anf » all afIPoefod Individuals hoforossygous> roc^ossivo, 
and finally rooossivo^ ses:~lin.lg.od* Xndood,. -fho 
numhor of podigroos X>r. Orow" dosorihos hy fho 
w-ords ** all a£Poofod individuals ' hofoxroaygous,** 
mahos ono wondor how ono oan ho ooxrfain of fhe- 
oxcisfonco of donxinanoo af all in fhoso oasos. 
“V^hon fho JMondolian fhoory doos nof ys^orh vory 
w^oll, fhon fho podlgiroos aro lahollod as :i^n fho oasc^- 
of opilopsy : donxixxanf Ciirrogxxlar), w^hioA coxfainlv 
loavos us froo, as on p. l<4rl, fo find fhaf opilops.v 
may also ho rooossivo and soxc-linhod.'*- \ 

Alhinism, wo aro fold, is a xooossivo, auf what> 
aofually dofomxinos fhaf an individual is an alhin<^> 
w'o aro xxof inform od- l^ossihly v-'hon f-wo alhino^ 
hrood fruo, fhoy aro fruo alhinos, and -whon flioy 
do nof, fhon fhoy aro nof- 15 uf fhis is nof vorjv^ 
holpful for a prior* prodiefion, or as a physiologic a.1 
dohnifion of alhinism fronx w~hioh fho gonofiO rulew 
as fo alhinism follow ipso^ezoio. 

Tho gonorai praofifionor called upon fo advise 
wifh rogard fo a parficular marriago mighf' welJ 
fool somow^haf puzslod W'oro ho fo soolc holjf^ from 
X>r. C^ow'^s -worlc ! lElo mighf, for oxciamplo, rea,<l 
such a passago as fho following : " 

•* Oancor in fho oxcporiraoxxfal animals is, in a,ll 
rospoefs, fho samo disoaso as canoor in fho huma,ii. 
Tho fundaznonfal laxvs of gonofios apply fo all 
forms, oxcporimonfsl axximals ^ and mon alilce. 
Ufaxxy rocords of human oancor poirxf fo fho oon- 
olusxon fhaf ifs znodo of izxhorxfarxoo is fho same 
.as fhaf which ohfains in fho oaso of canoor amon^ 
oxKponmonfal qulclcly roproducing forms. Oflier 
cjxaraofors, normal and ahrxormal^ aro "ixxhoribecl 
in a signihoanfly ozsderly fashion in fho human, 
and so fhoro is reason fo hold fhaf fho hunrian 
hoirodifaary zxxochanism is fho satno aa fhaf wliioh 
has hoon shown fo oxcxsf in oaporinxohfsJL forms 
Cp. 1T^>. 

This apposrs a .oloar->onf and logioad sfafement, 
and fho gcsneral praefifionor will no^icf oaepoct to 
ho fold -whaf is fho horedxfary ncxoohaxxisnx of eajxoer 
among Oap orim ojBtfal ' repxxx^ncixxg forms. 

Xnsfoad of fhaf ho wdM road on : 

Tho sfafisfical dafa oonoornixHK oanoer caxi be 
rc»oon-oilod wifh fho finding fhaf ^SbeO fendom^v to 
dovolop cancer is a gonofio raoOMhm char^ic-ter. 
Xf id^oixld ho -sfafodr, howovonk fhaf fhc-ro are 
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wlaJbp-l^ CHek»«dbrMm£iLA> ^ 

.jtSkXl vf&£^sriSfX^&^sm^ m>» v^wniX^ 'CM^ xici:toal3Ci4|^*> 

IMb'v^ ^4 sU1ii9n 3. tK> Bzi-d .toJbiarH^airtoo of 

oanooiir lo itaa^irk ; Xie'V’toi foxUru:! o^idoaokoo of 2roaiSat^4SMt^c>e 
to oaia^oaor Tboloi^ a 3MCoxmdeiiaMQL ci.ojna.icfc.aorfc» *vtdij;lo otliear 
ixKgtxdorora eoixtjeapLt> IstHotiAsol^oa l>y 4Bt:at/jbK%lgc 'fcfea’fc 
xra*riooa fanaailios x’oeuseaa ctliSFearexut; doi^oes of etxsLm* 
ec^pftlbilitijrw 'W'Jboro «fcX‘o ‘ -fcHo ipsrociao g^ox3^ot>io lawa 
wlxiolx. OMakOOir foilowa ixx i^i^oioJbi^lbrx-oediix^ ziaax]GLi3ci.ale 
t>o Ih^ fotaiid ? "Wo xofosr tiliLO ^oaxearal pcraotii'fcionojp tjo 
t^iio of IMtiaa S^iSLod a^zxcl, if Ixo liaa a 

lo^iocbl jaaiodL, -wo feoliovo lao will &^roe witili \xs -fcl^a'b, 
fox Icboic of xxooossai^ infoxzxaia'bion.. Hox 'V'su&t^ o^;poxi- 
x]cxesot>al ^orcMeiocur olios fs.il fro jpxo'V'ido t>lioso ;pi:re>oiso 
gonotiio lebws wliioH s.xo six^pposocl t>o govom osintoox 
in ixiioo S.X 1 C 1 xoLOn. Oixoo s.clxriit> t>li&t; ixxciixridxtal 
fsinilioK ox st>ools:s oao ]posMOss ov^r-y l^xsdo of sxis> 
eojif il>ilit>3r to 03*riioox f xoixi O "pox oont. to 1 OO pox 
oont, sxxd tlio xooorLoilia.t:.ion <if this xosixlt w-itli a 


>partr«k«ti.^ WOliAilk;.' 
tw^ldolaL oader:le» wt tifkcslE: 

OaMoia» IBZaraMapLita X>axwitx« 

<S) ^Ijlo aM&ooxid l>oo^ oaa. oxBC-'lw?»t is ti»o pxo- 

fossox of zoolog^r^ixi. ^^^isooaosijx. 3Ct* is a. xiioxo Atant* 
liitlotis woxIe tJataxL tlxat of l>r- CSrow, l>o&ix|^ ixitsaadod 
as axx olomeastax^r 'toact-^lioolp^of JKoxodUt^r axi^ oix^ecciic^a* 
It stiAoxs, laowofx^ox, fxoxo soimo of tlato defoots 
lattex ; tiiOLS, 'Sviiile it takies a stop fxx -ad'v^axio^ - 

giving tlxo 9^€3e.m.es of invostigatoxs» in very znazi^r, 
possil^l^r tlio nm.Jc»xit 3 r of oases » tjfcioxe is no xefoX'- 
enoe to tHe loons of tHe oxiginal xesoaxolzes, "STet 
even wttli its gxeatex pxioe, we feolieve Onyex’s 
w^oxU: vronld l>e tlzo moxe sexvioeal>le of tlie tw^o to 
tlze medloal man seolxing to Ixnow tlxe lieaxing of 
ouLgenios on Ixis own field of activity . On tlie 
otfiox Hand^ to tlie xeadox impaxtial as to any 
tlxeoxy of Izexedity a» long as it su.fiS.oes to desoxi1>e 
tlie olisexved facts, tliexe is as usual muoli in 


simple dominant ox recessive IVfendelism liecomes 
A^exy olisouxe. 'To malxe suseeptil^ility to eancex a 
unit cfiaxaotex ap^ieaxs to tlie pxosent xevie-wex as 
unwise a.s to foxce tliat finely gxaded cliaxactex 
foel>le-xninctedness into tlie same oategoxy. It is 
OO vexing our ignorance liy a A^exlialism, wHioH may 
olioclc fuxtliox inquiry into tlie complicated con- 
ditions under Avliioli tliese alinoxmalities and patlio- 
logical tendencies axe actually inli exited. 

Tlieiro is muoli good material in X>x. Oxew*s last 
cHaptc'x, Avliioli, if xiet novel, is often w'^ell put j fox 
esiample r 

Tlie su]pxeme duty of society is to weed out its 
AA oxst qualities and to nurture its l>est. Racial 
improvement is to l>e aoliieved under conditions 
m wliiob. tlie pHysical and intellectual improve- 
ment of tlie Individual does not interfere witli Ixis 
racial and etliical obligations and in w'liioli tHe 
promotion of Human betterment is undertaken by 
society €us its greatest work. Individual improve- 
ment is a necessary oonoomitant of racial better- 
ment, and tHe first duty of tHe individual is to 
transmit unimpaired aud imdefiled a noble Heritage 
to generations yet unborn ** <p, 3I*77>. 

THo only comment w^e Have to make on tHis is 
tHat all racial and etHioal obligations are relative 
to tHeir ctge, and our conception of moral and 
national duties will be remoulded step by step as 
eugenic principles beoorne more widespread - In- 
cest in a f amily witH manic-depressive insanity will 
remain fcis ever a crime ; it migiit actually become 
a virtue, a natioiBal duty In tbe case of a family of 
surpassing genius* wbioH kad a sound and HealtHy 
I>cdigr€M&* 

THe book $» preceded by an inl^cresting biograjdiLy 

iSTo. ‘VSSoii-. 


Ouyer’s as ixx Orew'’s work to wHioH excception must 
bo taken ; in botb cases it arises from tbo common 
ISIezxcielian training, wlxioH too often fails to recog- 
nise tHe exctrenxe limitation at best of tHe inde- 
pendent unit-factor HypotHesis, I-et xxs cite a few 
linos fronx p. 14:, 

-A. tremendoxxs inxpetus was i^ven to tHe metHod 
of exeperi mental breeding wHon it was realised that 
w'e can itenxise nxany of the parts or traits of an 
organism into entities w-HicH are inhcMrited inde- 
pea xdently one of aaxotHer, SuoH traits, or as ”we 
Have already ternxed tHenx unit -characters, may 
be not only independently Heritable, but inde^ 
pendent ly variable as -well. THo earperimental 
method seeks to isolate and trace through succes- 
sive generations the separate factors ’which deter- 
mine the individual uxxit- char actors of the organ- 
ism ** <p. 14). 

We could wish that Prof- Ouyer would ‘ itemise * 
the skeletal parts of any organism, most of which 
are very highly correlated with one another* 
I>oes each bone correspond to a unit-factor, or is 
thesre a deteirminer for the skeleton as a 'whole ? 
If the latter, then how can lobster claw * s^fifeotlng 
some t'wenty to thirty bonc»s of the skeleton only 
he a urxit-factor ? If the former, hov^ can 'we 
sp€»ak of unit -factors being inde;(>endent, ’when fit# is 
clear that Ita perhaps the most fixndaimentaJL part 
of the organism they are highly dependent osobc cm 
the other ? And, be it remembefred, the soft pou^ 
znust be highly correlated with the ske3kktal’-*--4udeed, 
It is the braon which deterrutnes the brsin case. 
In truth, Horatio, there be many things undreaknl 
of in thy philosophy t W'ould. ft not be betteir ai 
an early stage to hint to the piaaaded bagim»er tlnM 
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Ttxrl^^bli.€bar«M3te^ oa^ii o«iapx3P: ^ Wi cwiai^r W 
TT^iTy wa.y wJfcae^ wie ^obxba bo fefe*?bdli*fcy 

of a^ianoarjeitscarlitvioei in nckacrx. ri?}xor<o is small illixmma- 
t>ion fjo l!»o olyebinod l»;5r ^assif^rm^ snc^ al:>n03:‘3!a::»aa> 
itdos ovon odt i^mo oIcmss \>y^ bLifforoni* IkdCon- 

^lolian tetrxKxs aoofcKrdm^ tjo isolate*^ 

]pociig:x'oo 1 

Oixyoi- soos^ liowo-vrcsar, fn3rtli.ox* t^Hazi. Orow ; lio 
oncloa^omrs t>o givo somo aoooiauoi^ of erfcat^isisloal 
xne't^jExods, and |pxoaoli.os f>i3io oxioolloxi.'t/ doot>x*ii:i.e» iil&at; 
'** Xri.t>elll^ont> oom1:>inafiioxi. of all ynotilxocis o ml>iryo~ 

lo^ioal, ojscj^oxrijnoxxtaly sf^afrisfioal is xxooossazr3r in 

naodom ^oxxot>ios *’ (l>- 213^. Sxii}, alas I Ixls 

ia .'w^oirso tvlxaTiL Ids ^profossion, foir lio -WTrili^s r 

3inoo, na. s 2 >it>o of Oalton^s afi-bomp-b ivo c^-balalisli. 
a la;3rjpo'f>lao'bioal xxdd-paaront>, •fclxoro is xxo sabisfacrfcoyy 
xnotiljtod of do'bejrxinin.lra^ in. a sin^lo xM.oasia.rom.oxi'fc 'feli.o 
XTola^on laeb'v^oon olaildjron and paron-bs, ib is 

olavions blaab ixafoxrmabion dojrivod fboxn biao co- 
ofBioionb of oortolabion laob'woon olxild and paTronb is 
dodoionb in blaab ib balcies inbo acoonnb only ono 
paa?onb. *X’lio oox^Kolabion 'wibh. blio oblior paronb, 
blxon^la. Jnsb as imporbanb, laas bo l>o deborminod 
eopax*aboly ** (p. 22>. 

•ITIxo asbonisHod sbabisbioian Thrill aslc : How oonaos 
3E*bof. Onyor bo WTribo on ovolnbion and ota^oxiiios, 
wli.ioli musb inovibal>ly doal in lairj^o pairb ^livibli. 
mass ohanig^os^ if jb.ls sbabisbioal Icnow'lcMl^o laas 
shopped slaorb of mnlbiplo oonrolabioxi. ? Oan iae 
l>o nna'wax'o blaab blae formnla fox* Ixipaxrenbal in- 
Ixearibanoe, ox- ixxdoed foxr ixxlxexribanoe fx-oxn axxy 
X3LUxnl>exr of anoesbox-Sj. is jxxsb as valid, oxr Jnsb as 
invalid, as blxab foxr a sin^^le pax-onb ? *X^ey sband 
oxa o^caobly blxe saxno blxooxrebical l>asis. W'o foax- 
lx© Ixas Ixad no b>xraixxin|^ in blxo bool lx© px:-of©ss©s bo 
dosGzilx©, fox- on blx© v©x-y saxn© pa«^© lx© &©©xns 
bo . blxixxJk: blxab bixo sbabisbioal xnoblxod caxxnob dis- 
©xixxxixi.ab©. Ixobwooxx blx© ©£E©obs of ©n*vix-onxn©nb and 
Ixoxodiby ; Itx© sn^^©sbs blxab Icxxow'led^© on blxis poinb 
oan only l>© g^aixxod by diroob ©xcpexrixnenb on 

aaxdbnals* □Tlxis nob oxxly indioabes bbab bb© anbbox* 
is ©s^nbially i£px.dxraxxb of snob a pow©i:fnl bool as 
paxrbial Goxrrolab^on^ bnb also of all bb© libcorabnr© 
wbiob bas boon pnblisb©d on bb© x*©labiv© ixxdn©xxo© 
of b©x^©diby an«iL onvlronmenb in xnan. Indeed, bb© 
ixxlfneno© of ©nvix?onm©nb as a 'qtnanbibabively debex*- 
xnixxabl© facsboxr soax-x^ly appeals in bb© woxrb ; ib 
is ooxXy diSGxnMsted ‘^ 1 x 91 "^bo cbnpb©x-s wbiob deal w*ibb 
vibb© px^bfe^ of ^bc^beor somai>io obax-apb©x-s aio 

lac^b^^oaEabod ^oo^ arOadabl© obapbexrs, ,w© xnay xoxxxax^, 

and WKibbexi. witb^onb dosxxxabio pajrbxsaxxsbip. 

Tbo.fSaapa© xnay b© said of on^ anbbox-*s bx*©abxn©nb 
of bb© pnra' line. Ib is bxrn© bbab b© does nob appeaxr 
bo bay^.vrabd bbo^fabal oxribioisxxx mad© of ^obansasn*i 9 : 

3Sr<>. aosa, ; 


ox-ijgbcxal neaearolaL „ and of labor in'vnsbbB^abinntb on 
JEf^dra, naxne ly, «bbab bb© pm© line bboosey dnmaaFids 
-tbab bb© ofTspxdn^ abaU b© as bi^biy ©oxrralabed -vidbb 
-bb© n^rand-xnabeamal ox* -bb© xnab©xb©iral ox-ganisxn as 
wibb bb© :mab©mal, and bbab bins ©ondlbion ^as 
eubbisiSod. ixx xx©ibb©r ©as©* I*xof- flxxyer d©sox'il>es 
d'e arx . n f n ^ s *s x*©s©arob©s on wbiob w©r© 

widely snppos©d bo bav© bxrxnly ©sbablisixed 
dobaxxss©n*s oonolxxstoxxs, SL© i^ves, bowOver,. .-bb© 
xroxnarlxabl© rooanbabion pxro'Vidod by J^exmlngs 
bixnself as a x-esxxlb of bis lab©r ©3cx>©rixn©nbB on 
wbo snnxxnaxrised bis xrestxlbs in bb© w-oords ; 

** Tb© b©x*©dibary vax*iabions w*biob axros© were of 
Jnsb snob a nabnx-e as bo prodno© fxoxn a sin^lo 
sbraln bb© bexedibary sbralxxs bbab ax*© foixnd in 
nabnx*©.*’ \ 

Tb© x©stjJ.bs froxn *w©r© xnor© bignifioaxif 

bban bbos© from JF^omm-eoecx, beoans© of bb© ^x-eaboi 
abnndano© and d©finib©n©ss of bb© cbar^cb©x*s oi 
bb© former. "STeb bb© pnr© line sbill oonbinnes b< 
donx-isb in xxxany b©xb-boolcs, ib bein^ invariably 
©asi©r bo proponnd a bboory bban bo bill ib- Tt 
mnsb 1>© a sabisfaobion, bow^ever, bo bbos© wbo ba-v c 
faibb in bb© pow-or of sbabisbioal xnebbods, bo bnow 
bbab bb©ir oribioisin of bb© x>x.ur© line bypotlxosis on 
bb© basis of bb© proponnders* ov-n daba bas boc-n 
Jnsbided, axxd bbab denxxixxjgs and bis pnpils bave 
dexnoxxsbrabed bbab ab leasb for oerbain speoies w'bex-e 
bb© vaxriabions ar© as conbinxxoixs as can b© deboobecl. 
ib is possible bo cx-eab© separab© brn© breediij^g 
sbraixxs froxn a * pxxr© line-* 

Jdnob of bb© earlier parb of 3?*rof- Crny©r*s book 
is ^iven np bo a x*©p©bibion of bb© fanxiliar facets 
of x*©prodnobioxx, developxnenb, and ©lexnexxbary 
oybology, all, boWever, w-ibb > ooxisid.©ral>le 

Inoidiby and g^ood illnsbrabioxxs- Tben follow 
sevenby pa^es of simple and ooxxxple^c Jdendelistri 
as applied bo various obax*aob©rs in di^exrenb organ- 
isms. Her© bb© xreader wfU feel in sxXialler or 
jgxreaber sbabes of ’donbb acoox*din^ as b© bas xxob or 
bas ooxxdnobed sixxxilar ©xE;;x>©irixn©nbs bixoself . THe 
sbabexnenbs axxd dia^pratxxs axSe ooxxyenbional, l>iit 
ax*© olearly, if oooasioxxally w'ibb slx^bb do^mabisiYi. 
resbabed- I^of.- Onyer. is bb© xredonbbabl© Mfobael, 
rabber bbaxx bb© donbbtzxi^ nboxnas ! 

“Wben onr aul^or ooxnes bo deal witb bixman 
berediby, wo x©^gpf©b bo £Urxd blm't> is as disbixxolly 

nxxoribioal as Xbr*. --C^ew. _1^© laa^e^l^ ; wiik- 

onb q.^^^^^aabioxxixsm^. tlTlx© xoviewer oxxo© asked ^ 

a disbixx^nisbecl Koolo^isb 'wby b© bad. inoorpom t ed 
inbo Ids w(cxrJ*: 5ip©anl1tes wbiob litsbl© wo aid 

bav©^s£iLOWxx.bbxx bo b© idl©l H© xeplied : Secanse 

in biolosy w© ixxxb©aibab£3B^l|^ ac^epb bb© xesxxlbs of our 
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‘tSa.e^. jAsro 1 m 

!f&l»c» Ijfjir taatiacrtjfexear o£ ms:*’ te '^t^4js I^fcolh: of j» ibkoobUix^r 

spxrlti o^, <iciru.l3'fc, 'of -asbKso' c^ritaoiaxsaL, aeezsxa -t^o 

ua root^ of xianxdi o'v^il in 'vcroxrlEa of tibo x ^n oaonf. 

Jkcinc^. Xm 4^ ns iUvustea^tMa i^ ; '»ro crto fronx x>. 202 i 

** 4S£?^^s-«3«a*ow* *«»- Of nonn&l olxMr«M3>teKro 53^ 

man wtxiolx f cStMot tiShto :i^on 4 ^oHan foipnxn]^ ^oxrli 4 »£M 9 
€»3rie-'€3oXonxr ia tslxo txea4> oa^t^l^UsiaLOtcf , Siro^wn cjoc l>la»ol[C 

03^-Golonjr ia fine iio a. 9rael^9«,«nr ek1>aexi.'b Xxroxn' 

'fcixe l>lne or- gprey eye- TTKa-fc ia. a» Ixirown eye ia 
X>xra.ot>iearlly a. i>lne eye plua an a»ddtrtlona'l layexr of 
pi^menf; on t>lxe onter anrfaoe of -fclxe iria. Tlxe 
:extent> aHafiea of laiirown axe fine ’ito f#lxe relate! ve 
al>im^anoe of t>lxia pij^ment>, Orey bolonr and Oxe 
a]xad.ea of Ixlxxe aeem lo l3e a modifica-feion of an 
oxigrixxal daxrlc: l>lixe, due to af^metvnx^al diflEexenoea in 
trJtie fifoxona tJaaixea of t>lie ixia.*’ 

*X*lxen followa, aa xrx Oxew’a woxk:, tilxo ixaixal intex- 
pxetiat>ioTX of t>lxe Ixxow^n eye Ixein^ dominant; and t^ixe 
l>lixe eye witilx it>a lack of antexiox pigment; l»elixg 
xeooaaiv'e. No aixt.lxoxdt>iea axe cited fox 

tkia * l>oat> eat;al>lial>ed ^ ecjcample of IVTendelian in- 
liexit;axxce ; oxxly lat>ex 'Win.ge ia ment>ioned aa a Ixintv 
t/liat; tlxia ia not; finite t;lxe xvliole at;oxy. N'o'W' nrlxat; 
ia xeally t;lxe Ixiatjoxy of tslxia ** l>eati eat#al>lia]xed *’ 
cxamx>le ? Bo fax aa we know, Alpkoixae de 
< Candolle, in Oeneva in 1B84:, waa t.lxe fixet; tio 
make t.He abatement, alxont; Ixxown-eyed paxent; 
inating wit;h l>xown-eyed paxent; in oextain caaea 
glaring only Ixxown-eyed oHildxen- IfXia mat;exial 
waa collected fx-om lEVance, Bwita&exland, Sweden, 
Oexmaixy, etc*, and Ixia ooxx€5ax>ondenta 'wexe xre- 
< 3 ^ixeated to leave oixt paxenta "wlxoae eyea woxe not 
diatinctly fexonm ox Ixlne and faxniliea witk donl>tfnl 
eyed olxlldxen ! ffxxxtKex, aa Jhue paid no attention 
to eaxliex anoeatox^, and neglected tlxe maxked 
xaoial diffexexxoea of Ilia population, ke not nn- 
natixxally failed to convince anykody. INe^ct, in 
May XBB^, Oalton took tlxe mattex np, and 
colfeotesd l>y aid of aelxednlea a vaat amonnt of 
material from IHlnglialx middle and rxppex olaaa 
famlliea, xeacking In a mxmliex of oaaee to foixx 
genexationa. Tken IMtendeliam kecame tlxe mode ; 
tlxe fact tkat tkexe axe klne-eyed xaoea wkick kxeed 
trixe, axxd karowxx^-^yed xaoea wkick do ao alao^ ang* 
gested tkat tlxia xnigkt ke an ea^r and popnlax 
tlliiatxation of tke aiznpleat foxm of MEendelxan 
tkeoxy. Oalton*a material waa inveatigated fxom 
tkis point of view and failed to okey Mlenddian 
tliooxy* - ' .'V; 

XlavenjgKKtHb^.,^^ TO tabe ^fiUnited Btatea nesit pro- 
ceeded to ooilfsot xnaterial apparently ky iaanxng 

Kckednlea in GN^tcro^a ; — axxd oaicne to tke 

<lefinite oonblnWioin tkat eye colour did okey tkia 
t keoxy . BkoiHbly after, Xfnrat came upon tke aoexxe, 
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and' stating ^kat it ia isnpoaaikle to judge ky mere 
inspection wketlxer c»x eye kaa antexlox pigment or 
used a lens to anawH^ tkis q^uestion. ' S[e cMStak-, 
llis^bed own satisfabtion tke ISdendelxan okj^r 

iewxter of eye colour ; tke lack of anterior pigment 
aa judged ky a lens, denotes tkat tke ^pe is. txn® . 
klue and tkat tke asygotes of tkat infMvldua^ are / 
3Mendelian recessives* fSfow X>avenport and IBtuxsrt? 
sore tke auikorities on wkom tkis ** kest estaklisked * ’ 
excaxnple is f ounded, and wken any refexence is ^ 
given at all fox it in tke elementaxy texet-kooks^ 
wkick is not frectuently done, tkey axe cited in- 
differently, altkougk ffuxst kad xrepudiated lOaven- 
pofixt^s metkod, tkat of maorosooplc inspection,, as 
incapakle of determining tke aksenoe of anterior 
pigment - 

Quite a numkex of years ago tke present reviewer 
asked a distixxguisked opktkalmologist witk a large 
kospital practice to escaxnine most carefully kotk 
eyes of klue-eyed patients witk a lens, and vrken 
no anterior pigment 'wkatevex could tkus ke found, 
tken W'ken one eye kad to ke exccised, to preserve it 
for examination. In tkis w^ay some dos&en klue eyes 
-were oktained, sectioned, and e:x:anxined microscopic- 
ally. Ixx no case w-as tkere an entire aksenoe 

of anterior melanine jxignxent granules. Wkat, tkcKcx, 
is a true klue eye ? I>oeS tke eye kegin to ke 
recessive w'ken only a certain grade of pigmenta- 
tion just not ascertainakle ky a lens and a lens 

of Hurst’s magnification occurs ? Tke dif&culty 

is just tke same as in tke coxrresponding definition 
of tke alkinotio eye as an eye possessing no melanine 
pigment at all. .^Ikinos of nearly all species <mouse 
so far eacoepted) skow^ suck pigment, if in sonm 
cases in small <^xiantlties , axxd yet as a rule kreed 
true. 

Bd long as eyes eackikit every grade of j^dgmenta- , 
tion, we am not at tke kottom of tke laws of 
eye-oolour ixxkeritsnce, w-kesn w-e try to force tkem- 
into tke categories of simple doxxxinanoe and re- ' 
eedenoe. If tkis is perkaps tke ** kest estak- 
lisked ” eacample of tke application of Mtendelian. 
tkeory to man, wkat xnust we say of its applica- 
tion to aknormalitles, not to cite suok diseases as 
cancer and tukeroulosis '? Of a txutk, f askiox::]^ in 
science is often its greatest danger ^ xnexi, instead 
of searckixxg deeply iixto tke original facts and 
seeldng for tkeir exc:plaxxatio(n, klindly appl;^ tke 
oxxrrent notioixs to ill-digested data, simply %»eeause 
a greatear xnind kas propounded a novel tfmtk and, 
perkaps* after all only a kalf trutk- 

"Wk cannot, kowever, leave 3E=*bcof * <3Nxyer at kis 
ckapter on Hunxan Inkemtamao ** Witkdnt a w’o^ 
of . kigk p^ise for kis ; filial ckapters on prena^ted 
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Jx:i^xx3k&x» osrlme isirZs^St istiefucm^ 

OL^a^eareini aSkowus ]Hiiac>Bt<>jff cupL ^sx^-* 

tJ:^^aLelicbsi>io if $o1>«qr «Mi^ocKafiM3 of erxz^^Ktxtoip. 

** Sii«bll w'te cus» a. jpN&oplo ooatx'fclxib'tto tso Ibw^ po«if3roi:xi;e?dl 
arts o-voiry tsixim Jt>3r tsHo citxll ooTXX3;t>arL4EKXii<»a of Uao jur»- 
i>ooiXei» t>bbO ±nto'vitsai>lo jp^rociuKS^ of a ;£»a«roi3Ll>stl 

.or tshe foe»i>lo l^oci^ aaxcf oloiii.<io<3L intt>olloots of 
tslxo oJuudL A^rtzxxg: fjrozxiL a ^^arontra^o of 
i>looc3. ; or t;Ho fortivo cru::)Lriijri.^ of tiHo yoor*^ <io- 
liim<],tu.oo,tr» tvlio will-loss xnlnci of tslmo l>om. do^oxxoratrer, 
or tsHe shiflbloss sj^awn. of t^Ho 5 >a^lI>or “? Or sfi^all its 
bo a 'fcy 5 >o writsb laTt^bixi.^ faoo, -witslx bo\:iri:ciixx^ 
XiOLOSolos* witsb -Lmoloo-ood brain, ovoxflowiniK writb. 
boalt>b and bap^inoss — -in sborts* tlh^ w^t-l>orT^ 

*3rbo answror is in onr own bands. Tbo fatso of 
many fninro ^onoratsions is onrs t>o dotsormino, and 
wo aro falso t;o o«r -fcmstseosbiisi if -wo ovado -fcbo 
ros^onsibilitvy laid boforo ns. Howr oonsoiontsionsly 
w^o bood bmown faobs, bow aotsivoly wo aoc|naints 
onrsolv'os- w^itsb novir faotis, and bow oflFoot^i voly w^o 
oacoontso tsbe obvions dntsios domandod by -fcboso 
faotss -will givo ns tsbo answor (]p. 4t>4:l>. 

n?boso aro nots xnoro iino words from l?rof . Onyor ; 
tsbo oarofnl roador of bis boob w'ill find tsbaf if 
it> doos not/ laob fanitss tsboro is ats baob oarnosf 
oonviotiion. Ho roaobos tsbo bonndary -wboroat; 
ongonios ;passos from soionoo t>o a nafioxial faitsb, or 
wrbat/ Oal ton tormod tsbo trno roligion of t>bo fntsnro. 
Jtloro* ats loast, w'o fool ontlroly in nnison w'itb bis 
statsomonts. I»jk AJB tsoisr . 

Tbcs Geology of Afritzsk- 

dcr JETrds .* Von I?*rof- 

X>r. 3EIriob ISZronbol. Toil 1. ^jy, x. -f- 401 -i- 22 

Tafoln^ ^-Borlin t Oobrtidor Homtraogor, 19345.) 

34 gold marks. 

TXJXIIEHTS of .^4jf rioan goology aro nndor a groat 
debt of gratitndo to Hrof- KronJkol for bis 
mastorly STjummary of its soattorod and i>olyglot 
litoratnro. Tbo fbst of bis tbrc30 'volnmos bogix::fcs 
*witb a . goner al snrvoy of tbo jjbysiogra^pby and 
goolc^B^ of tbo oontinont as a wbolo, and tbon doals 
in dotail witb tbo noartb^oastom and oastcurn aroas 
and tbo .African inlands of tbo Indian Oooan. Tbo 
sooox^d volnano is do'^otod to ^bntb Africa, and tbo 
tbnd will a]|px^arontly oovor wost oqtnatorial and 
nortb-wostom Africa. Tbo boob is tbo rosnlt of an 
oscbansti^vo stndy of tbo litoratnro wbicb bas boon 
digested wit^ snob oritioal and pantions Jndg* 
xnent tbat it ;liol^>s tbo intorjprotation of tbo ovid- 
onoo as ^oll" . systomatic arrangomont and 

tabnlation. 

'’3Ebo first p^^us^]p»tear snxnmarisos tbo jpbysical foattnros 
.of AbKipa a^d tbo oontinent into tbroo 

; 'Socstfonusi^tr^^ AArbM»d b|!ijg^blands^ wbfbb inolndo 'aH 
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tbo oastorn and snntbom parts of tbo oonfihcHsnt ; 
tbo African X^nw^lands, w'biob inolndo tbo baalns of 
tbo Oongo and of nortb-'westom Africa, and tbe 
intortoning nplands ; and *X«ittlo Africa,* wbiob con- 
sists only of tbo Atlas region. Tbo roliof of tbo 
oontinont is rolatod to tbat of tbo adianant oPoans, 
and an instmotlv^o diagram sbow^s tbat tbo distiribxi- 
tion of tbo znain opoanic and contfnontal dopros- 
sions is lilco tbo. spaops in a notw’brb ; from tbis 
arrangomont I*rof- ICronbol infors tboir forznation 
by snbsidonoo botwoon . moro stable intor'v^oning 
bands. 

Tbisozcplanation of tbo distribntion of tbo Atlantic 
doeps agr^os witb tbo wiow' of Honcbs tbat tboy ar«’^ 
diao to vortioal snbsidonoo ratbor tban witb tbat of 
Ttatj^, w-bo bolds tbat tboy aro doponmozit npoii 
crustal folds. Tbo Soutb Atlantic bjroin, TTof. 
ICronbol doclaros, bas not boon a pormanont foatun- 
in tbo oartb’s goograpby. Ho says it dWtos only 
from tbo Orotaooous, altbougb bo aooopfi <p. 34) 
tbo oixtry of a I*ormian soa into tbo Soutb Atlantic 
on tbo o^idonoo of sorno roportod marine rooks in 
sozitb-w'ost Africa. Tbo oc<5urronco of tboso marine 
fossiliforozis besds overlying tbo TJppor Talseoxoitj 
glacial bods w’ould bo so important tbat it is 
unfort unato tbat tbo ovidonoo is not fully ooizvin^ 
cing ; bzit its aocoptanoo by 3r*rof . K-ronkol sbowf; 
tbat moro 'woigbt sboxxld bo attaobod to it. 

Tbo sootions of tbo oontinont doalt witb in the 
first volunxo aro dividod into ISgypt and JSTuhia, 
A.byssinia and Somalilajud, and oastom Africa, iiv* 
eluding IConya CJolony, Uganda, Tanganyika Terri- 
tory, Tortuguoso ISast Africa, an<l JSTyasalaxid. 
Tboro aro also ebaptors on tbo Africazx islands in 
tbo Xndian Oooan, and on tbo oconomic goolo^^A'. 
Tbo author inoludcNS in tbis volumo, as geologically 
African, Syria, JP'alostino, and ArabiP/* wbicb ho 
groups \mder tbo composito name of S 3 rraral>icii . 
Tbo inclusion of tbis region onricbos tbo voiuimo 
witb its frontispiooo- and otbor aeroplane pbcb>> 
graphs of tbo Wadi Araba, tbo land continuation 
of tbo Oulf Of AJkaba« Tboso illustrations well 
show tbo foaturos of tbo ISast African rift valley b. 

Tbo author *s judgments on tbo major problems 
of African goology aro notowortby. Thus tbo tlicory 
tbat tbo Atlantic was formod by tbo westward iirift 
of 3outb America away from Africa is rojecte<i 
ompbatioally . , Xn bis disoussibn of tbo nature of 
tbo Xiift Valleys bo conoludos that tboy aro all due 
to * ^orrung * 3-40), and bo doocribos tbcmi as 

bounded by fatdts widob aro always normal and 
not rpvorsod; iHo rojbeta tbso view pf IPblig that 
some c»f tbo ibactm?os tbat IbMniyad'l^^ 

ovortinrust . H.o xeanariES tbat' tectonic 
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ATol^ax)^ «Use3ril>'fit^;Ki^ IHEs c!K?3at3««u»eei ^lm.e Jm eeorxcLs 
eJ^«> / Z^ajRPiijagjareia^^^^ a^almse eK© ‘ j%x9Leil£]i3ri.al-- 

el»©Of*-i©„* . wibloli. H© atiexfilbtae©© eo dlL© 

'Grai© dUsemot^oscK )>©t>w©©iiL elm ewo el3k©ori©s is zioe 
oleebar. 3?la© ©scp^lcum&eioa^i ^ia.e foirwaartl elm 3r©- 

V'is'woar, toL ISdO arim eiiLse eJb.© x*lfe 'vaulla^rs "wor© dl,u© 
eo a l>a».ci ^adf oovjMaear^r eixae ©3ce€»eLci.©d xiortlx ^aJtxcl 

souela elax'otji^litoxa.e 3Kase ^Afrioct^ ]xaArii3.|^ Imon. eona. 
«iSTaxi.icl©a* 'Hy p«baraull©l fx*a>oeixxr©s« aloxi^ wlxioli bancea of 
eh© OJruLse sixhaidLeci* Ae i7©ixiax*k©<l lae©ir (Oeo^. 
J’cyu^r*., 3Q)» AJfrioa, <iLwrin^ eh© £ox'3roa- 

eiowL of eh© rife vall©y«, * was in. eoaaaioo,’ and 
faraoeuT©© l©cl eo eh© sixikiziLig of Iohl^ seiri]p© l>©ew'©©3nL 
'parall©! fanles- Tli© e©irm * Z€»T‘r‘xxrk^ * pxosnmalbl^r 
oom©« from ‘ 56©rr©n,* to pull. If eh© 52©rrungseh©ori©* 
means ehae eh© whol© valley" is clu© to eh© ewo sides 
hein^ pixlled apart, ie wouI<l h© incoxasistone wxeh 
eh© faces ; for* eh© main formaeion w’^as du©, as is 
doarly shovux hy I^of. ICronkol’s diagrams, to 
«uhsid©no©s hoe^ween parallel faules. Th© di£f©r©nc?© 
h©ew"©on eh© eivo eh©oiri©s app©ar*s eo li© in eh© sez*©ss 
laid on eh© movomones hefor© eh© faulein^. Th© 
so-oall©d * Aneiklirralehoori© impli©s ehae eh© rife 
valloys occur alon^ a hroad hole of highland, and 
therein ai^rees w"ieh I^of. K.r©nk©I’s descripeion. of 
eh© area era versed as * Hochafrika.’ How ehae 
Hoohafrika * was formed is inmaaeerial ; ie nray h© 
d©scrit>©d as a ^©aneiclin©, as Hau^ has called eh© 
area eo eh© ease a geosynclinal. I*rof. Krenkel’s 
view fully supports eh© view" ehae eh© rife valleys 
are eeceonic, and du© to tonsional fraceuros on ehis 
highland hole. 

^h© s©ceion of ehis volunv© of mose special value 
is ehae on ’I'an^anyika Terrieory, eo knoxvledg© of 
which eh© auehor ha«s himself nxad© imporeane coneri- 
hueions. He clearly summarises eh© ©xcollene w"ork 
of eh© 0©rman geolo^ista eher© and eh© rosules of 
eh© ©Tcoavaeions in eh© tTendaguru area, w^hioli have 
ooriched eh© Herlin IMlrrseum w"ieh a oolleceion of 
^ane jMesozoio r©peil©s. Ixr dealing vrieh ehis re^icm, 
and also with eh© H»©d 3©a, l^rof. ICreirkol |giv©s a 
valuable aoooune of eh© ^praviey surveys arrd eh©ir 
hearing on eh© semcseur© of Hase Africa, Th© 
auehor nxaineains ehae eh© pendulum ohservaeions 
do noe shower ehae eh© ocsean floors expos© eh© heavy 
Sima shell, Th© c^iiajp»eMs are ©acsh accompanied 
hy a w^©ll-s©l©©e©d hihlio^raphyr^ and eh© hook is 
illuseratod hj?" heaiieif Ui phoeogpraphs and many 
cl©M ^^a^gfrarns and maps. ,^o far cks can he jndgped 
from, eh© flrst vdliizn©,'eh© hook will eak© ie© place 
as eh© seandaaE?d,vi^ of itS^^enc© on eh© ggeologcy df 
A^oa. W. 

IMo 'xr A** ■» eon 
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JSTa'Sd^recA dsr ^ri&e«<s«»rc^Ao«fs‘a. Horans- 

(m^ehen ' vdn JE*rof. Shr. 3E];mil Ahdorhalden: 
-X^efem ng A.he. .S : JF^H'yai.iGcdi^cik^ ' 

Teil iCefe fl. Von Anause 

ISL&hler. Ifl01-1&T3. fHorlin und ’IV^sn i 

XJrhan und Schwarzenher^, lOiSV . ) lU |$old m arks , 

A. mESAatanKann^Bs library of praoeical informaeion 
oonoeminig eh© meehods of hiolojgy has for some 
eim© been in preparaeion under eh© ©dieorship of 
I*rof. Ahderhalden , of eh© Universiey of Halle. 
Already nearly ehre© hundred parts have ap- 
peared or ar© in eh© press. This pareicular part, 
alehough devoted eo eh© oomparaeively limitved 
suhjeoe of phoeomicro^raphy, contains no less ehaxx 
on© hundred ehousand words. There can h© few" 
deeails of eh© art and prSrceic© of eh© suhjece ehae 
ar© noe deale wrieh in ehis co3mpr©h©nsiv© oonx- 
pilaeion. 

Ie is ©sseneially a w^'ork of reference, of, however, 
a readable naexxre, as eh© informaeion, w^hioh is 
largely of a descripeiv© character, is presented 
writhout resort to mathenxatics of an abstruse kind. 
The w"ork presents a sonnewhat linxitod outlook so 
far as nxuoh of the material and many of the 
illxxstrations, which refer to the products of one 
particular firm, are concerned. INo knowledge© 
w"hatever is assumed on the part of th© rejEkder. 
The operation of the sinxplest mechanical elennents 
usually taken for g^ranted and the arrang^exnents of 
parts self-evident from the illustrations are de- 
scribed at lengrl^h. ^Without adversely aflectin^ 
its usefulness, the book xni^ht well have been 
reduced to half its size. 

ISTo introduction wrhatever has been provided : 
the book commences with a mechanicaul descrip- 
tion of a particular microscope ee^uipntent. JCSTeither 
is there axxy indication of the ooixtents, nor any 

index so essential to a "work of reference. Tre- 

sunxably for these omissions the editor, not the 
author, is responsible. Indexes, apparently, are 
only published on the completion of parts, each of 
w"hich comprises a considerable number of volumes. 
Uxxtil these are available, tbe reader must sepreh 
for tbe information Ixe requires -with only the 
assistance of the section headings, "which do not , 
afford oomi>letc guidance. J. 'W'. 3?'. 

(1) TAe JSoolc Gf GGdLcTGfft JDore. 3Bty 

Hmest Thonxpson 3eton. Tp. xxiil H-flflT. (ILon-*. 
don : CJonstable and C3o., I-itd., 192T.> Ts- fid. net. / 

(2) fSalbGme /xfir !EkIited b^ 

IVfarcus Wbodw"ard. ''W'ith reproduotiosEis odf , 
laewiok’s Woodcuts. xvi -f- 303 -+- 3 ^|^at©S« 

<Oxfoird : Hasil Hlaokwell, n.d.) 7s. fid. net* 

<1> 0 »r 3 EG of the most interesting and Informative 
boy’s books w"© hav© read. It discusses all ^ 

of subjects likely to touch upon w^€)<d.orai£ti and' that 
in a summary and practical fashion which mves a, 
business-Iik© touch to its in©trno,tiod.s Nand oomy 
ments. The principles of soout^ni^* Hie Indian /^ay^i; 
its ceremonies and disciplines, sijgnallin^, handcraft 
'.stunts and makeshifts, th© wild life of the wroods, 
traolkhig^ animals, t^c ©ummer oamp, and so on i 
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i^o2X3L cixaig^lo 'tJb.'O O3^oix~q4ir ' xxM^^ & xxL^B^ti '$» | fokj^Cigw^' 

'uj^on. ctn^ tty Hiixt>s Soip^ oac* 

^&9rw&rx€tet. JPt^^ dUc^«i>wdbA|g^ tty OrTJitijbcxir 

H liCMgtartt-fco ±^13.6 tiox-fc, azi< 3. 'W0J:^lc: iet: ifosx^deidl 

iz^poi:!. a^xi. J!LxrLeno«i«x& I>jeii8i8, 3^CN9t> cidf itis mre 

clI>1o ^o 80oui^in^ in ]Sx*it;cidn, 'fcna x^madziLdLcKr 

«txre wo^li wxMrfcli. .Icno-winig^ a.i>on't> in. away oaitte., 

(2l> ^lt>l]^on^lx Oill>oirfc 'WlcLitet*& ** 2Cn ai^njrabX 3BDi«i>ocry 
<rf jS^lIxsa^^o ** Ta8e<3. o:ft>e»n i>o tt^, .ancL maty crtUl a 

p^z*ia&i& fr^q[nanLi>ly givoxa. -feo solxooll>oys, -wo oan soeupooly 
imcfei^zxo 't>ix€Lt> it} ia xreoai^oci. 'W'it}!!. duo a j>;prooiat}ioza. . 
INroit}2a.oxr ±Jbt<& foxxxi in. 'W'laioli. t>lxo iniFoxmat>ion is oast} 
no** tiJtio stjylo of o3c:f>x*ossion is likoly t;o ai>j>oal t>o 
a fooy, ^virlxo doxnands oit-iaoj- oonoiso and oloar'-cnti 
dosoi:*i 3 pt>ions or a iKTatixnro t^alo advontiurons and 
, ixna^iziat>i'V^o. 3MCr. 'W^ood'W'axrd, Ixavixx^ jaorooi vod t^lxo 
dif3fioult>y, laas dndoavonrod t;o solvo it> l>y rojprodno- 
in^ soloofod x^assa^os^ in '•cv'lxioli. flio t^oxci} la as l>oon 
sixnpliiiod, i>nnot>natiion i>nt> tio rigla-te, t>oo lioavy 
sont}onoos l>rokon n2>> and diiSionlt} T^rords t^ranslatod. 
tBomo of JSoT«dol£:*s cntss, and oi^lat> oolonrod platios 
<firoxn dardlno^s JSrat>nral JHCistiory **), illustiratjo ttlao 
t^oxct} ; Ibnt/ in s;pxt>o of all aivo st*ill laavo t>lao fooling t}laat> 
laoys will ^Lgiatv slay of tiiaoso loisxaroly and disjoint>od 
olasexraratjions of t>lao "Vaoar of jSollaomo. 

Ott4J^€the. cyf C^<>^w3a€atr<a^^^«;^e JPsyo^oZoflry . i^y i^rof . O. 
d. ‘W'aaxioxa. (X^syolio JVfinisufcnros, Oonoral Sorios 
I^^■o. S50.) X^. 147. (ILondon : Klogan l^aaal and 

Oo., 3Lit;d-. X»2S.) Od. not;. 

Iisr t>lais wox-lc t»lao ant>laox’ givos aas a laistorioal aooonnt} 
of xnan*s at}t;it;ixdo t/owaxrds t^lao animal kingdom from 
t}lao oarfiost; agoa. Oro-lMCagnon man ajajaoars to laa'V'o 
l>€»on t>lao first to tako an intolligont intorost in tlao 
axaixnals roaxnd laixn. XXowovor, it is not until oom- 
;f>arativoly rocont timos tlaat tlao soionoo of ooinjaara- 
tivo nsyclxology can lao said to laavo laocoxno ostala- 
llslaod. I>arwin jmay l>o looked on as tlio founder 
of xnodom ooanjaarati'vo jasyclaology. Tlao autJaor 
xnigHt woll laavo dovotod considoralaly xnoro sjaaco 
to tlao oacjpojrinaontal xnodom on t a nd told us xnoxro 
alaout tlaoTbolaaviourxst sclaool. Tlao xnost ixnjaoxtiant 
work of tko Xtussian solaool aandor X^awlow dealing 
witla conditioned xrofloacos is dismissed in a i>altx-y 
fiv-o^ linos, Ixnt tlao Anaoxricans come in for jpagos of 
X>raiso. iCOlalor’s wrork on tlaei xnontality of a;]pos 
xniglat woll kavo received mention if not king more. 
A^I>j>arontly tko autkor is unaw'airo of tko results of 
tlao study of axxixnal kokaviour outside tke TJTiaited 
States. 

By Xlouglas Xlewrar. Bja. viii -I- 
271. <X.H^ndoxa : dolan Uane, Tke Bodley Xload, 
X.td., 102 a.) ir^. ad. net. 

TjariBQ -title of tkis kook scarcely conveys to tke woxald- 
ke reader w^kat its oontonts really are. , Briody nut, 
tkeso xnSry ko said to ko an attorn j^t to jax'ovo tkat 
every action of tke kxr<f..is controlled or carried out 
ky ixastinct and^^lfcat ixiltelllgen<30 does not eaxist in 
. tkojbird mind. 

ti^o autkor krfnge foirward a vast mass of 
oy^ija&einoe to jai-oVe kis tkoories, and dft drst would 
soein '' ^ or .kavo succeeded in doing so. , 

Tke second reading, ko^ever, leaves us witk tko. 

ki« m«l?*^niTag .is faulty, kis dodno- 

IsTos, 30*^^ Von. X2S1 
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tioxxs wrong, and kls assuanj^tioxas kasty, Xt'ts tmo 

tkat ke skows and skews xroally Well-- — -tkat klrds 

. duxring tke kreedixxg season are -oksessed witk tkroo 
f uroros ; drst, tkat of producixxg tkeir kixxd ; second, 
tkat of katclxing tkeir eggs ; and * tkird, tkat- of 
feeding tke youxxg. Xt is equally txue tkat ke 
. jproves in very many cases tkat kirds are so oom> 
]pletely eontrolled ky tkese emotions tkat tkese 
entirely ‘override Intelligent action. To our xnind, 
kow-ever, ke fails to ;px*ove tkat ixxstixx^^ tke 

sole motive tke actions ’S»f kirds and tkat 

intelligence x>i^y^ 00 ^art in tkem. 

Tke kook is one w^ortk xrca€ling and is, p»erkapS, 
tke kest tke very kard> working autkor kas. yet 
;produced. 

J&rrdar 0€3«a»*. .* o yV>r ^ co^- 

X>€sscWjp/»oas o/* etll of tfie 

luHth. cyn. cl'wvcL fo 

By "W^. B. Alexcande^- , (But- 
xxam’s ^Nature Bield Books.) X*i>. scxcili -+-\4:2B H~ 8K 

g lates. (New Vork and kondon : O- B. X^xtnam'irs 
ons, I.#td-, 102B.) Ids. net. I 

V' 

Tun ;]present volume contaixxs an account of all tkost^ 
kirds to ke met -witk .on sea voyages tkrougkout tlio 
wrorld, its aim keing to xnake jiossrkle tke identiketv- 
tion of tkeso kirds ky okservation alone. 0*i tl»«^ 
wkole, vre ruay say tkat tke okject aimed at kas ket^it 
attained. Tlie descri|>tions givexx are suck as 'will 
enakle most jxeo^le to identify tke vast juajority of 
kizxls tkey kai>j>en toxxx€>et witk, andlVtr. AleascanderV 
kook is one w'kick skould knd a j>laoe in tko likrarw 
of every sea- going vessel. 

Baek kird is dealt w'itk kiriefiy, tke numomxis clia- 
grammatic illustrati oxxs givexx w'ill ke a real aid to 
identification, wkilst sonxe of tke j>kotograj>kio illus- 
trations are really keautiful. Tke get-ux* tke kook 
is not wortky of its contents, tke keing x^ooi- 

and tke letteiTpress to tko often cut ofi ky tlie 

faulty kindlng. 

JT ctr'n^d the. <yh£Ztl. Brof. 

dean Biaget, in collakoration wxtk IMlles . IE, Oar- 
talis, ^Seeker, .A.. XXaxikart, U. Xfaxmloser, O. 

Xdattkes, S, Berret, and IVf. Bond. Traxxslatc<l 
ky JVlarJox^e V^arden. (Xntemational X.»ikrary of 
Bsyckology, Bkilosox>ky and Scientific 3i4etHo<i.> 
3Pl>- viii -4-2fiO. (JLfOXxdon : XCegan Baul and Oo., 
Utd. ; INew V'ork : XCarooui^, Bxrace and ("o., 
102&.> lOs. fid. net. 

An excellent kook. X>r. Biaget gives a very clo- 
tailed and comx>rekexxsivo atxcount of investigation 
into Judgxnent and roasoxxixxg as e^own ky yoimi? 
okildren. Tke kook forxns a sunnlement to knti- 
guage and Tkougkt of tke Okxlcl-^* Tke logical axiU 
reasoning x>ovrers of ckildren are not simB^C?^ element- 
ary forms of adult l ogi c and reaaoxxing i tkey am 
sometkixxg difierexxt. Tke logic of tke okxld is aluxf>»<i 
eixtirely ego-oentric ; it is more closely allied to tno 
autistic or dereistio tyj>e of tkinking, a ooncex>t * 0 ^^ 
wkick w^e owe to 'tke sekool- 

ckild^s of reaaoxxing are very limited^ 

xxot until tke age of XI- 12 yearn tkat aaaytkixi^ ui>' 
pfoaoking sound formal jreasqcnng appears. 



rr tJjBtjm 




E-gKaag 

£^H^» ’ ciE€»e«r ikolidE 

oyi»4i9f*S&9^ «9i!Mp9^e«i^PNsdF oo»'><re4»|sr<6mi^^^ 

CCX9V' iu>»M:ISerfteifelb4» ««» 9««»r’ 

^H€» «e7*^<Ne9*4r #-*i^9^;a<%C4^ 44t4Nem^«<ftie»er^^ <£«uU99«d^edE ^sht tH€j^ 

ot* ^»«!»^ UST^nrcTlfitaB:. JSto 9«o^<s«^ tc^iti^9% 

A. l^a■■«&w o^ »^«»^03e»Lcy ILrO-w '\rol«m|^«» 

l>iJSMcftusurgbe §jn. a 'N'Aon. XmAkkup* 

XiNT *^oo3t^ti 3r^<3bx^ A '^oocl <lLoetl of %«tro3t*l«: I'iaa 1>04Br]L cl<Mti.o orx 
flibO n^oom. IcKcmjp «kei a jockOAxusi of oi^cluoiirx^ osoillAtoz*}^ 
ilieio!HAi*jBS^c»» of iirXL^ Arr«unL^^rrft<^3nL4> for* 

•tlrls jpitjLrf>o»o tjisuA]l3)>^ oori^isttvH ijrk. x^lcboin.^ &. 'V‘Ai*iAl::»lo 
oorrciorkASOJr irr. jpckrrAllol 'wifrH t>li.o f^'W'O oZooi^rroclos ixxeilclc* 
t>lre» Icor^lp^ «i4nL<3. ooruoiioo'lbixxii; irx «K>m,o» 'W’itJrx axt. Acl.Jofi»t;> 

f«,1t>le» jre«i»4iaJOLC5o -fco a of X>-0* vo<l-tA|s;o. Tiro 

j-^laoiroraorrooL of iror-iodlio * fiA»lxirr^ * o*wow j-fcs oacistorxoo 

t-o tiHo j>oov»1UiAi* oliiCbrrAotox*i»'t.>io» of -dHo 0000 . loxxrj^, 
oAmoly*^ t>o f-lrro fAof> of itr» IrAvrirTp^ f-vp-o * oz*lt>icAl ’ 
'v’ol'bA^oa* 'WTrorx tiHo 'voltvop^et A03ros«« t^ro oorxdorroojr 
<mci -fires Iatoo io jrAxrAllesl o^rjprroAolios a vaIvto oorxal -fco 
tiiA-f jrocr^rrirorl -to afei.x*t> a -firsi-olr, &. fiAslr iw vipsilrXo* £>o.3rirx^ 
rij«r flrrs rrooio-fetrroo of tiro fS^CLf-y f^lla orrei «o cloo» 

mIho tiro X*,X>, l>ot-w’e»ora. tiro olootrrocios. Tiro fletslx* 
liorsr^s'vor*# doois rrot <lisAj>j'>oa.r xirrtil tiro 3P,I>. Irot-woorr 
tlio olootJ70<lo« fAllsi Tt>€^lo-W" tho loworr or'itioAl ■vrolta.^e- 
«oorr. tiro flAslr oo«r.»os tiro oo3trcioni»o*' A^ctizr l>ogfirr« 

to oliATTj^o rr.j> to tiro vij^>I>or* oi'iti<3»l 'va.liro, Arrdl tiro 
|.»r-ooo«« r» Arr.toTrrAtic-All^?' roj->oo.to<Ll - Tlxi« orcfslArrAtiorr 
r%-«rM ^ivorr t>y IMToolco attHL X-.a,rxrlrr*os& 27^ HO ; 

11X20). XJsiixjc? tiro aI>o"V"o AjroArrpcoirrrorrt^ T^^ror-ioclio <ii»- 
<*ii»rT'id:os of lii^lr f»'otxrrotrc5io« ira-vo troorr olrtAixrod Iry &, 
xrimrbox* of 'worlcor'o- 

'■plao oacx><»r*i>'»rorrt*?i clo«or*il>o<l itr. tHi» rroto at^o of ouxr 
orrtir-oly' drffojfoart rrAtrrro, «*jnx*o tlroy roc 3 [trir**o rro -VAnAlrlo 



Mir o^ jPi^ jre^ialaMrilgir gcualwo. 


orr tiro -potorrdol dttifrojFoooo. 


Xlio r>ojrloei 
irotwooa ttso 


oo:A<3.ter»ox* 9«rdl oiMeil 1>o ^peqrforxxrool -wr-tlr srifELoiorrtly lo'w 
IBHartixoir, tl^o dJoolnAr^fSoo ax-o voary sIo-at^ Azxd 
iroriocl ocMcr I 90 ^raxHIoci At 'wfu. 

3v*^ ^rtrAxjcjgEoocwrit oo3cuEU9t8 in tcLjpjpdni^ tKo nooGeoAry 
^ wona. A x^otontiCKKcrotoir ■ ccurorjut ooarrrrootoci to. 

230 v, x>rfC. Tiro nooaeiL lAxtnr wao of tiro * I * tyfso -witlr 
«. anoAil rod And a okaaU jplAtiO fof its elootrodos. Xt 


WAS €rl>se«r^od t^At doslios of A yrois^oi«^ pwex^Od Apx;»eAr04^ 

At -yoltAgpes laeilkww' tiro r^i^l^or cMritioAl wadjaiOit- owbton tJto 

orjLtsido of tiro lotritr was oAxrtlaood- Tiro irAnd» wibt4f(?3la 
WAS At first soon to sojrrro tiris jprrsToso, was lAtoer on 
aro^lAood try a srxror* mods of ooentAOt %>y irnjcnocsiatig: 
tKo iroLlir In oondranotanK WAtor snd tiro 'WAtosr was oorr- 
itootod to oeurtir- XB*tAairos msdo tlroiir A^ryxoATAyroo only 
wtron tiro OAxtlrizr^ switoir was orr And xrot otlrorw^iso. 
Tiro fAix xoAolArity of tiro jroriodro A^ppoArAnOos of tiro 
dSssOhkOs GAzr 00 irrd^od from tiro stmii^lrt lixroAisr otrAarAOtox* 
of oaoH of tiro linos ixr ITi 1 . lOififoroot troltA^os ArOToss 



«o 20 ‘»o j;.o so «o 70 «o to« •«« aro 

l>et>wo«**i eleotrodoB ^.-v-olt^r 

mo. Z. C]jrXLS>l» altowlno; tlio Tola.tlon«itix> Ixotwooo tto ]!a.l>I^li«d voteattA.l 

dlffoircTK*** n,v«d tluo X>>eOod of a«u»li tor difforeirt ■valixe** of tto Ontlrodo 
S>Ot>OOtiCLl. 

tiro olootr-odos i^ivo diJRPororrt jrorriods of flssirirr^, irrrt 
for A g^ivorr volto^o tiro j>or*ic>d rroTOAitrs tiro sAxxro. Tiro 
;fro'r4od of tiro flAslros Iras a rrrrArcirxrrrxrr rraluo^ i>trt tnis 
VAlrro do]f>orrds orr tiro aotiral vaZxro of t^o rro^psttirro 
jrotorrtlal orr tiro oatlrodo. Tiroro axo rro ixrtorrxrrttoxrt 
dAslros -wlroxT tiro frlato is tiro oAtlrodo, Axrd ixr f Aot tiro 
lArvrfr X'ofirsos to li^lrt rrjr rrrrtil a oortArrr Iriiglr VAlrro of 
X*,I>. is rOAoirocl. 

Xi'mt.lror orcjfroritrroxrts ixr tlris ooxrxrorcioxr -w-ox-o "“ipox** 
foxmod l>y oxTrx>loyiirg Axr ixrsxrlAtod lri(glx toxasioxr 
irAttory of OOO volts. VAx-iorrs xro^Ativo jpotoxrtisbls 
oorrld tlrrrs iro i>rrt on tiro rod-slrAjrod olootxodo* lc;g»«m - 
ixr^ tiro orrtsido of tiro lAxxri> Always oartlrod and fno 
Axrodo IrAvixrg tirrorr^i^lrovit a xroj^ativo ;(>otoxrtiAl of a, 
xrixmorioAlly smallor dorrorxriirAtioxr tiraxT tirat otr tiro 
oatlrocto. "Tiro rosrrlts axo , slrowxr ixr 3®- Tiro , 

AOtxxAl ootoxrtial diffox^xroo IrotwooxT^ tiro oSootdrodAA is 
xrrA^icod oxr tiro alrsoissa axrd tiro jroriod €^t . <wcr 

tiro ordixa^to. Tiro cliff oxroxrt orn^VAs .aro oirtAlxrod loy , 
Aivixri;^ diffororrt xroj^^tivo voltA«c«««» snoo^si^voiy to tiro 
OAtirodo (xrod ), iTox* a X».X>. ot Ai»otrt 3Si OAOir 

ooxvo OASsoA tlrx-ooi^ir a nra^K^xxnrxxr^ inciioArtlirig^ tirat 33 
volts oi-tetror a olxAaJaotariStio.-/ dsx»e«rdJMQM*: dxr' 'tiro. 

’. xratvrtro of t^o '^As-^llixr^'^ox-’tlaLO/jesodnxxstisilo^ 





jsr^ 


:];;X>3soxaM::&sixt 12^:, 


of tsii€» olo^t;iE*OGUm9, . A® , .'%rcibl‘t:|Le of 1b^o 

^potoot^iorl iiatctarc^onoei, oi.o<3t>xo<lo« 

a*oxocidrftio^ t>Ho isoxoo» .-fclio p»03rio<A of fltfMssil-ii»iig ^fianiaiwiefeoa . 
'X'lTiO foilowiaai^ will edfckO’W- 

3rjGiiek7ci3m.o;co ’V'a.l'vno of filio 3:>03c*i.o<^ foiled ooirxc»i»t>onLt^]. 3 r ’writitai 
30.0X^3.90 io <3.3X7^0X^0000 of t>lxO 03ut>>30c3.0 

fx-OXX3 filxo OOijrfelx. 


XLocl <Xrolt»>- 
23T 
247 
296 


3M[A'9Cl«1Ql«mA P«»jno<l 
of <34sc;on<ljH>. 

9-04 

4-78 

2-03 


Xt. 3>x>oe»3.X'3 t^f33.t; f-lrxo 3.oi>o3j -vo-loo of -fclxo |;:>o1>oof> I 3 .I of 
■fclxo 03.t/00clo 3<0<i. -fclxo 03X^1x30^ of 'fcla.o oot>si<lo of ffiO 
l:3oll> 3X*o f30t>ox*s io tilxo j^xodxxo-fcioo of -tlxooo 

lo-vir fx-OCXOOOOy loxv^ xrolt^o^o <3i9C5l33X*^OS io 0000 l3rn.X>H. 

O. Xfc- X* AJEt Aisr j^x»xc - 
XC* Sxa:3EEiS«A.i>K.xaK;xaroA^o- 
XirO^T-oX Xo3i>it>ot>o of ^oionoo, 
lVf3;37^o X^03cl* IBoxol333r, 

Oot>. 18. 

^x'ltii.ool X*ot:3n<:i3l lo -trlmo Oo3|^ol3-tXoo of C:3ollot<l3 

£:ioc:1txrol^^03 . 

*X*Mt3s 300ox>f'0<l vio'W' of -tJho oo3.^<xl3t>ioo. of SO-Ci3llo<i 
lt3r<ixrox>liol3o oolloi<3s l>y oloofMi-olytvos is filii3t> it, is flio 
xrosolt> of 3 dixoiootiioo of flxo |r>ot>oot,i3l of t>lno oloot.x-io3l 


doxa^ls^f' > 0 ^ 'rt:X3o. oxcxxl3zi,ii^c3K(caL ' .oo«us9A’lW't4o^-' 

oloc^x^l^^rtoei* ,. Xjxtiyt. 30<1 'WXlligroo ^Ay3- C7Awo., 

170 ; /XO!^7> l3.3'«ro x-oocoxt^l^r olMSOX-xrod "tJojoA^ io ‘th.*:- 
<^o3stu20t>ioo of 32*380301X3 ^ 33xlpilx3<l8 80l l> 3 r po^33aEix3rxi 
f83rxrOOy‘3X3i<lC9^ .t>lxO CS3t>3pl30X<8t>iG 3X>«'«>cl 33 ^X*83t>8X‘ f^l33Xl. 

t>l33rt> . ~of t>t38 prtxiro oolloildL op tio i:i3t38 oooo80t>a?iM:i£ox3»^ 
3t>3X<li8<dl loy ,t>lkeKio ; t^Xxoix* oa83303r8Grc33xxt>3* Ixo’w^rv'^iecrri^ , do 
X30t^ f^O 33p tiO fl33 003]^33l3t^ix3^ CK>O0«9O.t«X*3.‘ti0O ^ 

ot^foxopt^ to iSTGt, 0%r8Xr trixo cll^^03Xlt>3r loy ,3333XXX33Makg til33-L 
t>X38 dioloct^xd^o OOX33t>30t^ of frlXO X3E3<!»dm33XO XOGaroauSOS 'Witl) 
tllLO 00008X3t'3^3tXOX3 of tlxo oloOt^X^ol^rtO* 30 t^XxOt^ ti]r303ilKli. 
t>l38 03t:3pl30X*8t.io 3p88cl 33 t/llO pot8tXita3t of 

doolxlo 133^01^ is 3XX33118X!* t>l33X3 t>}33t> Of p33X*8 SOt^ A 

ooxoXxox- of ol>383rviai.t>ior33 sJxo-vir, IxO'W'evox*, t>l33t 30 im- 
}:>OSi:»il>l>r l3X*^8 'V313X8 of t>Xl8 <l38l80t3-ic» OOX33t>30t; '.033a3t> l>o 
33333XX30Cl 3X3 OJ^ciOS* t>0 XTOOOOOilo trlxo cl3t3 TW'it,l3 tXXO- 3l>0'V<*' 

83cpl3X33t.i0X3. It, 3lSO 3pp83T*3 t;]r33t tlxo 03t>33X-8 30€i;. OVOli 
t^l38 XTn3X3r30X* of px*8p3Z’t>iOX3 of t>J30 OOlloid jl33V8 3 p:X^33t- il3 - 
fl.338X300 0X3 t-lxo 03t3pl30I*8t,3 O SpOOCl 3t, tJoLG 003£p3l3t.irL^ 

00X308X3 tr3*3t>i 0X3 of tlxo 8l80t>X*0l3rt.0. "Wo X*8]|»X-0<l3X08 OXIl* 
Cl3ti3 3X3 tlxo 3000rX3p30yiX3^ 033r*V8S ^ 

033x*v8s 1* 2, 3X3<1 3 i33vo r>80X3 o'l:>t>3ix38<i froxxx di’ffox-oxxt 
dilxxfioxxs of t>l38 S3rr38 sol* 3X3d 033X*V8S 4, 8, 7A«kX3d 9 fx-oin 
X'lrGxxxx.dliolx^s 3X3d ICx*33y^*3 ol>3oarv“3tiiox3s. \Xt, veil I Ijo 
388X3 t.l33t t.lr»8X*8 3X8, l>3-03dly 3p83lciZ3^* t-WO tsy^XOS €^f 

COT-V^es, 0X38 (/f » 3I3d 8> sixoxvixx^ 3 X89X313X* dixx3ix333tif>13 

ve^itlx ix30X83SiX3i^ 00X308X3153*3^30X3 of t>l38 oiootixots^to, XVllllo 

t.l38 oflxox oxxxrvos (1* 2. 3, O) sJtaiow' 3 xxxxxolx xxxoxo oox3xj>li- 
03t8d I>8l33vio33X. Hotilx XjrpOS of OVlX^VrOS XOfoX t-O 31-381 31- 
0133 sxalplxido sol* tlXXX tl38 sxxot-liod of pX*8p33*3t>10X3 i« 
diff 8X8X3 1. ix3 tlio tveo 03S8S. T138M8 ol>«8X-V3t,iOX3S dotixA- 

it>8l3r 0013tX3diGt> t.l38 33333 XX3pt.i on t,l33t. <503^53Xl3t.i0T3 t53l<e«>! 

X>lfiK»8 3t 3 0T*it;i03l pott8X3t>i3l* 311(1 
OOXXSOXIXXOXXfcly C3ll foi' 3 t,l38018t ic*«l 

t>X83tT338X3t5 0X3 3X3 3J t-O^Oflxor dlffoi'- 

8X3t> l>3sis. 

A.t>t'8r3tior3 xx 33 y 3lso 1>8‘ dixoc-tod 
tiO 3 f83t53JI8 of OUIXVOS 2 3X3d 3* 3vl*i<*h 
sliovir 3 drop irx 1,1x8 03t3.i>l30X8t ic 

sp88d d33XiX3f5 t,l38 J>XO|iJrX83» of 003^1 lla> 
t.30X3. *X*l3is ol>S8rV3t>ioX3 is iX3t.01'8St- 
00 ix3 OOX3X383C i 0X3 -veitli tl38 xiori- 

7" 3pj'>lic53l>ilit>>^ of fc5xx30l330li0ve«k;i5** 

* t>>i8oxy to * slove ’ oo3fscul3t>ioX3* “wiiich 

m3 j 1X3X3 d3X 3t5t,8XX3pt,8d. fo 8>Cpl3iTI oXi 
t5l38 3SS33Xr3pt>ioXX til33'f5 tixO 3|arg:i*8|53 t i Oil 

is jrovorsito-lo irx slove oo3|apL3l3t.ioi3 >>nt 
ixx8V8orsil>l8 ixx * c^uiolr * 
003£^33l3tioX3. lt> XX33y 1>8 X'8m31-l<-(‘< i 
t>l33t. gixxiolixolxoveslci 3SS33JIX38S irre- 
’V8X8il>ilit,>r of 3^fip8S3t>ioi3 . If 3083 ns 
flxo »l33i:^ dx*Op ix3 03 f 3 pl 301 - 8 tic 


sp88d poixxt-s t>o 90X138 irTTOvorsH »J<' 
0133X3^8 dxxx-ixixr 3£r|»8^3fiOX3. 


€9l33X3|^8 dxxx-ixx^ 3^^X*8^3f lOXX. 

^ N* MlxxxcxcssJEur®:!'^- 

S. I*. I^J%.X0H10T7X>IXin<I- 
XJx 3 iv 8 x*sif y Ooll8«8 of Soioxxoo, 
03loi3ff3* Oot>. XO. 


>ot>. XO. 


^ oor ooa. .. 0-03 oo^ 

OoM'CC.’MXSAxioini or lEx.c.cxsoi.'V'Te. ••«■ Nosr4Ai^t-rv. 
!> j^'xo-. X. 

d.4grixl3l8 l3y8ar. *371x8 pOf8X3t>i3l is X3383SX3ir8d firoxxx fl^8 t3 

•CS3f3plxOX*8t>Xe £yp88d., n 11^3^ 1X383X39 of HolxXxXxolfSS^S 3 

3QVX3f ioX3, «* ^ ‘3*^138X8 JE> XS t>i38 dwlOOtvXXO f < 

8CKK3sf3X3f* flxo 3^ot>83x..f i3l of t^lxG doxxlxlo l3y8ir* 3X3d n it 
t>l38 viseosify oo^fflolGscxf^. Xxf 1926* S. O. Olxoxxdlxxxxy 8» 
XtMWClG Ol9(«f83^3fioXSM3 flxls I^XxOXr^fOXy ^vlxiolx t}l3X8V«r Xi 

'akma., voi.. . '±izzj 


■STb^ .A.ve>raAe Ufe PM-tod or an 

Atroannio 

Ijtsr t5lx8 fiTSf H8X3J?'y H8*-lX8X*f Wilis 
!]VC8X330x-i3l .l..i80t,X3zr8« pxail>Iiialx8(t 

of XSTotr- 3* iKit* •I«iunfx8s 

V. 1x33 'fc8X3tr3t4.'*^8ly p33t- foxrw3S^d. f 1x8 V'ieW 

■'tilxm.tr possil>ly xxo 3‘t><>T33 Is 8t<8xn33l, In**. 

trl33f f l38y 3ll Sp0X3f3X380X3ely 3mcl(’rt?« 
tr'3X3sfor3333fiox3ieii sixniis^r fo tl33f o1>s8jrv8d ix3 fixo x’ix<li(y- 
sofivo s8x*i8S. 1x3 f38t5» 1x8 vgpoos xr3tJhk8^ JTiAiHblx^^ .tili3« t ni^* 
foJT 1X8 S3tg^8StrS tilx3l> 8^8*3 3 l3y<lxrOK033 3t>OXX3 
it5S8lf ooxx-vsirfed. 8X3f^ie*8ly xx3t>o t*a^33t>30Z3 .Ixy tsl3«i^oxi»i>lc»x« 
80XX3t>i333t>X033 of t-lxO 3X3d 8leOtaK8X3 OOmpOttitip: 

Xt> is t>0 1>8 ' ol>fil83*V8d. I38,>%fc9l9ft3l3nirt<i^ 'til33f j->roc*(‘B 





wi£l ACrIr 1b« «t£teo<t}CKl. . l>y:. ma^y 1»eatnpM-cii4>iajp«»» oir ci^ti^bmr 
o:ic4>cME'a:&i:^ ojf jpftK3radL<NBUt oojoadLbtioiaa* 'wilubo^fci. oaA 

2>oaail3i3i3r flkr'f>trAj|xaj&cC ist *^g 'tiriLi'V'ajraa. Xf 'fciaa 

^xrckooon oco^Juns.ott^ aJil. AtOeoandin^C^y'* £<> oXiould oooicur on. 'fclito ' 
ocurCiJb. and, Isbaiaoo lao aoeosailalo t>o o>V9cr dixacst; oacjparl^i^oo. 

^Aea a oX Xacrt>» tvba dat>a quoi>adL 1^3^ Jamoa 

«Je<utuar IxunaolX 9”a oto aor vod. onojcres^ £Lox»' £x*ozx3l "tJc^G 

c»skjrt>l3.*a suxrfekGa* onabSo ua at> oxt.oo t>o a xnixxor limits 

t^o -blxe a'V’oza,^^ Ixfo o£ -trbo oaciatdirx^ -fco ry oetiXTial a^<»na. 
TJtxo Ixsoati ftoar Xxrom -tJao octarl^lx's ixxt^orioxr a*, {axeaon't; is 
al>odti X-1» X ];<>« oalojrio oto,» :|p>€»x- aoo,* oat- SS-^O x XO* 

jaoar OTO-* >roaar- Tlxa tiotiai atxjrfaoo axr«»a of 

oaaftrl^ *« -S'* X' X XO*^* oxn.*^ Xxont^ i>lxe» 'fot>al loa» of onar'igy 
of tXiio aaartiH jjmew ia 13-3 x XO**^ ocatoivaiont; t>o a 

loaa of xKxaaa^ of X*'3^ x XO^ .^ararrusi^ ISTo'W" tlxo imaaa of t>lrko 
oaHsXiL ix^aolf is 3 x XO*"!^ £g;ranauei^ lionoo if “blxo oaxtfX^ is oool- 
tXxo a"V‘03::rag:o lifo of a ticnrrosiaarial atozn most^ Ishes at> 
loasi:' 4- x yi&wuarx^^ ^c^xr a1>o-ofr lO® iaLmos t>l:»o ;£>xroX>a1ol,o 

a^o of tJxei oadstan^ nmJL'vroxrso. 

X<> is tbo 1b»o olbsoar^odl t^lxaf* in. al^o^o oaionlat/ion. 'W'o 

Itls.vo no^loolfOci iblio faof. i:>]fekat> a iai*^o j>o3Ptiion. of -tlao 
ertor^y loss is ^3^ t>l»o Icno-vcm Sanoontr of radio - 

aotiivo olc»n\on.t.s I>ro»onLi; in trlxo oaxrtXx's omsi;. Xn faof.^ 
t,l:»€5 svurfaoo nxa1>e»jria1s aim so rioXt t>Xkat> a layoi^ al>on<> 

1 3 km. t-Xiiolc wonld &xxj>'f:>ly t*Ko wliolo loss, and if- is onl^'' 
V>v assnnxinK a ra-fcliox* ajrl>it>r‘a]r37’ diminntion of radio- 
acitivitiy 'wi^fa dojpf.li t.lxat> “wo oan onsnro i>lxat> f-liio oart^lx 
iK^s a wfxolo is oooling:- If "wo aocoi>'t •roffro^^^S'* ost«imat;<o 
iiT ]por co*xi> of t>lxo loss is due t>o t>Iie Xxreakdo^vcm of 
t.lie known radio -aoi.ive elexoLont^s, we oan only at>t>ril3nt>e 
tHe rexnainimjLK 13 i:>er oent; t>o 'tij^e a^>]parexxt>ly sf.al>ie 
t^ieixuent/S, and i<lxis ’would lead t/O an a'v’era^e life for 
t iiese eloTnexxle of aX>ou-tf & x lO*^ years. 

Tliem is, of oourse, anot^Xier i>ossil>ili t>y , t>lxati is, t.lrxat> 
t-h»e eax-ttlx ae a wkole is not/ a-t j3resent. ooolin^, l3Ut> 
t-liat. lieat> exxerg>’^ is st>eadily aoonxxjmlatdng:. Tlxis vie'w 
iw favoux*c»d l>y |u^olo|doal Ixisl^ory, l:>ut; tilxo inomase 
of eixer^y j|'>rod-uot>ion 'wlxiolx it> nx-vol-ves seenxs -fco l>e 
axn|->ly e3cj>lainod l:>y t>lxe arneastxred radio -aot-ivi try of 
e4<,lo^tes arxd otsXxer jpresnxnafely deenp-seat>ed materials. 

1 1.. seexxxs imj>jrol:»aX>le, i-lxerefox^, t>lxaf> t^lxero oould kje axxy 
aooumuiatsion of Xxeat; energ^y dxxe -fco t^lrxe l>reak:- 
ciowxx of ordinary elenxexxfs ai j>resen-t> t>ak:ixxgr I>l<^^o in 
e»art»Xi, and -we are j>ml>al>ly oonreoti in eonoludin^ 
tlxal- tilio oon-xj^leto life of a ’terrest>rial atronx nxxxst> Ixe at> 
leasi XO**- years. *X*lriis atge is so enorxnous ooxnjxared 
wit-lx -ilxe esflnxatbed ag;e of tlxo universe, t/lxai^ -we wronld 
t>o X>e Jnstided in tr^reat^in^ our toxrrest/rial atonxs as 
otrerxxaX, 3*. IX. J. I»oox.«:, 

^Trinitiy Oodeo^, 

XXudlin. 

I ciXTTOpJl: agree 'Wiir/ix X>r.' X**oole. I Xxa<i. jxreyiously 
disoussed fixe queerfiom Xxe raiscss in a leo-feure, ** 'Fteoen-fc 
Hev'olojxxxxenfs of Ooaxnieal X^Xxysios,’* nulxlisHed as a 
supplenxenf fo of X>eo. ♦, 1^23 j 'tlxere is a 

nxrxixlar disoussion on .p. X3X of my *• Astironoxny and 
i^osmogony ** s Our terreatsriaX atoms Ixave so lit/lble 
i:aj>aoify for »gpont>an«»ous toansfonnafvion fixate tXxey 
tnay jxxrop^trly X>e d^SNSierilxki as * permanents* ... If t/fxe 
iorrestijdal eXenxenta underwent/ any ar^ceeialxle txrans- 
*oxT:na^on in periods oonxpaiiraXxXe ^iflx XO»^ years, tvlxe 
rosultixxg generiat«ickn of Xfeeat* l>y ’tXxe esrt/Xx*s .xnass 'would 
make t/lm ekrtiXx f^oo Xxo^ for lxcunan XxaXxi'fcatjaon.** 

• . 3^. XC. jr^iaasrs. 

OoanKurni^’nioasidori -juand X^iXa^netifo X>to<ujrX»an<sea. 
^ I^oos33r€% ~’^]xrovi[s^ tJxe udreiess datia of Sir XXouglas 
Atawson*s Auafcr aJaiw ajaL Ant»Burot4e S::irpeditdon -wlxioJbi 
^ ^ands 'feXxroug^ tJxe untdzneXy deatlx 

O Xurn e,. X Xxave found a oopy of fXite A<MsCraX««sx 

lyjjictf Jfcejr’ Xfg<tpor f » vol., ^ -f^o. 3. XTXiis contains 
:Mr. p, KoTOaeracagK^ analyids of f/Ke wodsdng of t3ae 

»ro- u«3 


IWaeq^uarie Xsl^ind st>at>ioia. dxxxing 13141 and X3X£t 2n t^e 
^onxx of a staieeEaen4> of 'tJrxe daises on wlxie^dbbs ^neeeiptt of 
■wxreless signals was diffikoule or ixnpossilne, apparenn4^^$r 
.eKoluding tdxe days on wlxioXx at^mospXxeries 'Wex?e. serious 
enough, ■fco. cause -fcXxe t>rou1>le. The sfcafcions -wifch -whioh. 
.3Xacquarie Island was generally in ooxxxxnunica^on 
■wei^ XXolxart;, V^ellixxgfcon, and The 131u£E. 

Xn order tfo obtain eoxxfimxaeion of c»ex*fcaixtx resulifcs 
from 'fche drsfc rough, analysis of ■fche logs of coxnxnuriioa- 
fioo. helTtnreexx :Mlaec|uarie XsXabxxd and fche Anfcarefcio base 
sfcafcion* fche xnfcernafcioxxal rxxagxxefcio oharacfcer numbers * 
for each day of bad oornxnuxrieafcion afc Udaoc^rrarie 
Island 'were *fcabuXafced. from fche lisfcs padnfced in ST^er* 
rssb-»of Jkt€9ffTXc£'£4af^^. The mean oharac'fcer nunxber for 
fhese days gave -the sxxrpxisizxgly Xxigh dgure of 1-1 for 
Xdlft, and 1-0 for 10X3, oomnared wxfch -fche xxxean 
values for all da 3 rs of fche monfcl^ in question, xxamely, 
0*33 for XOX4L and 0-04 for XOX3. This dose relation 
befcureen bad wireless ooxxxmuxxicafcion and magnefcie 
disfcuxbanoe is fche xnore sxxrprisixxg Ixeca-use fche inter - 
nafcioxxal character numbers are a-warded xxxaixxly on 
fche results froxn fcXie more nuxnerous magnetic ohseirva— 
fcories of fche northern hexxxisphexe. It 'would be inter - 
esfcixxg fco compare fclxese results "with fcXxe xnagnefcograxns 
froxn fche OhxrisfccXxurch Idagnefcio Obsearvafcoxry, w^hioh 
might be eacpecfced fco sho'w an even higher degree of 
correlation 'with wireless coxnnxunioafcion. 

Ooxnmxxni cation appeaT*s fco have been xnainty carx-ied 
out oxx w'ave-lexxgfchs less than 2000 metres, and fche 
xesulfcs refer -fco fche era of crystal reception. Xn 
genex-al, communication 'was not simultaneously bad 
from all three sfcafcioxxs, but fche days when communi- 
cation 'was ixnpossible from all of fche three stations 
mentioned -were, on fche average, moxa disturbed nxag- 
nofcically than days 'when coxnmvmi cation was less 
resfcxHlofced . 

The polar regioxxs contain fche axxroral belts -which 
are highly disfcurhed magnetically, and 'world -wide 
communication along great cixrele paths wrill often cross 
these helts. It becomes, therefore, a matter- of pracfcicsal 
interest that ixxxporfcanfc xnagnefcio sfcornxs are of world- 
'Wide oooux-xence, and that a disturbed day (or year) is 
likely fco be f ollowred immediately by another disturbed 
day (ox* year). It may be that close study -will exxahle 
rxxl€^ to be laid do'wxx as to tire best mc^ans of rouruX- 
about oomxnuxxication by relay sta-tions on bad days» 
analogoixs to time xnariner*s rule for avoidixxg the centre 
of a Xxuxnrioane. 

It may be mentioned that the apparent relation 
between bad wrireless ooxnmxxnic»ation from JNTew' 
.Zealand and neighboxxrixxg parte to IMCaoquarie Island, 
and magnetic disturbance defined by the interxxationaX 
character nxxmber, is closer thmx the xelaf^on betareen 
this ohax-aoter number and escceptional axxrora observed 
at I^aoquarie Island. 

O. S- \Vn3ECHHaD. 

Hesearch I>epartment, 

A,dxxxi ralty • S-W.l, 

^ ISTov. 2T, 


The Raman Rffeot Xn X-ray {Scattering* 

Tnjxtr a quantum of rsdiation can be absorbedfT in 
part by €ux atomic system, and the remaining part* 
scattered by it givixxg rise to a radiation of inor««afii^&«3L. 
'wave-length, has been dezxxbnstratc»d by recent worlic 
bn the scsattarixxg of li^ht in material media* h^s 

address on ‘'A I^ew Radiation** (Xnd*. «fbnr* 
yol. 2, p. 33S, Ufar. 3i, X 333 > lE^asnan po^ntbdt out 
'that preoisely similar eTEeots should aXsp: b&rbhMSery'abXe 
In the case of X!-ray seattbring. Xn bi^ar. wards, in 
'addition to the Ooxnpton type, -we shonXd also have 
other modified X.-radiations soattared by the aitonx, 
iiQL w^hioh the scattering eXecscfcaPons alteg thair positions 
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1x1. liilo ArliOxxx* ' l>txi} 

t>lie Jr«b<]la^'t}l€^ 9 rlJ» do«vt>'tie(r^e>dL 'lo^y: ‘titu& i^ixiapBx ' y!rz»^^ < 

ir'^*ar »»■— ^«- 

«* is 1^0 ixi.oi4^SKl.t> iFxroC|fix«ari:05r^ is i}ix«» six«^rfiE3^ 

o£ -fclike ixiitlsl mxxidL J3I% €»t ivliiS fiacisbl X^^nsl -of .islnto 

^lelselMrojci^ “WlbLCKn JST, iis ii> Xxiet;^ 3 bts>^ -<^ cixi. 

StzHfckitoflirjrsr '«rcilixs» cuKxd, ss Ixsis 1l>se«i. ^lowzx *^yr "VITcuattiaieil. 
»zid oti|::!ii;g|crs*^ t^lxo^ sos.1>i«7oci x«idia.t^ioxi. is of tilfio Ooxxipi^oxi. 

-wJblolx ±1x0 olisbxi^o of ^sr»v'o>^lozisp±li dojpozxds chcx 
±11.0 . di yoofl oati. of ofc»sox^ei«±ioxi.. < Oxi ±lio oflioar iioaid» 
'wlioaa. JBJft Sm Joney^Oi^i'VO* ±^o oloo±jroxi jn&xrxmixjuat lioiaacicl ±0 
±]io «b±o«Ki^ cudd 'wre Jxd'v^ o ^jrjio of J?C-iro.5^ »oo.±tioapiti^ 
odxxijplo^ol^ o n o .i ogo\ia '±0 ±lio± ol^soirvod in iilio o^±ioM 
0000^ 'Tlio froc^nono^ of fJxo .XILonion ±y]p>o of ZSH-^aroy 
iSKioirfeoxln^ Is indof^>ondon± of dizoofeion ond is os 
fitlxoz^ly cfodnod 00 ±lio± of ±lio nnmodidod irodio±ion. 

JELac£>oxrimon±«i ±0 olisoirv'o ±lio now- i^yjpo of IlSCl-iroy 
. ooot>t>orin^ Jioiro indioo±od iio'vo lioon in jixro^roso o± 
Ooioix±±o f ox* oomo tlmo. JMEiocuiwiillo, xrooutles iiovo l>oon 
irojpojrtsod lay JBtOjpgfon X>oyis ond X>ono lM[i±olioll <jF*A, 3 /s- 
JSSo,* xroi. 5>. 331 j ld33> ’W'lxicli. znoy l>o xog;ordod 

os o domons±x*o±ion of i±s os:ist>onoo. 3±ndyins ±Jri.o 
sootT^oxod ^i-adioAlon from ^roplii^o oxoifod t»y molyl>- 
donnm t>lioy found fjliroo no'or linos ±lio froc^nonoios 

of xv^liioli. dilKorod from ±lio± of ±}io inoid€9n± rodio±ion 
liy omoxm±s oorrospondin^ ±0 <^hisun^e8 of onor^g^y loxrol 
of ±lio soo±t>ox'injB|; oloo±xon liy 270, 37, sn.d 34: xrol±s 

roSjpoo^ixroly* ’Xlio firs± ond ±lio lo8± moy l>o idon±idod 
-wi^lx -tlxo ±aronsi±ion of on oloo±jron from fifa-o JRST ond 
loxrols rosiioc5±iyoly, ±0 o lovol of -vory looso liindin^ ±0 
±11.0 oorlion o±om, 'Xlio rodiot>ion oorrosoondin^ ±0 o 
oliongo of onor^y of 37 xroltrs moy l>o idon±mflod x>ei±]li 
flio ooso in xwrliicsli l>o±li. flio oloo±rons oro s}iif±od 

onfiK^orcis. Tlio lot>±or snjp}pcM»i±ion is no± nnroosonolilo 
in yiorw of tilio -woll-lcno-wn oxis±onc»o of donlilo oxoito- 
±ion in oonnoxion -wifJi sjporJk: linos in ±lio JX-roy ro^d<»^ 
of Hio snootvmm. JEC* &* Xlnxsnxa'^JMr* 

210 Idox^liozor 3±roo±, 

Ootc3n±±o, Oo±, 23« 


JX—aroy S-mdioo on ffio l^lrrfdos of Xaron, 

SX3SC€:3Cb: ±1io ^-wo ooinirnnnioo±ions ±0 ^l^sjorErOM of IMEoy 
23 cmd ISoip±. 1, 1023, ^sd±li ±lio olioxro ±i±lo -wox^ x«nri±±on, 
X lioyo dono oomo moro 'W'orlc on ±lio nifridos xvi^lx ±lio 
lil^kiost> ni±xx:^^on oon±on± oi>t>oinol>lo. 

Xn ±lio :£Lrs± oonnaatnnioo^ion i± -wos mon±lonod ±}io± 
somo of ±l%o linos in ±lio jitiotvo^rom of o x^ro£>Sbro±ion 
xviflx 1 1'3 pneor oon± ni±ro|^on (moon of ±liroonow onolysos 
1 1'23 jpoi* oon±> 'wono sjpXi±, ond tilio oonolnslon 'nros dro'vi^n 
±fio± ±nis jprobol^ly 'oros duo ±0 ±lio fs^± ±lio± ±li.o pro^ 
f>oro±£on ooiisis±od of ±-v^o jporto .nri±li difforon± ni^rogp^n 
oon±«m±. 

X± lios nox)«r l»oon found ±fio± oil -wiisli 

ncuihxinaxixn niisroRon oon±on± ^g^xro oxoo±ly ±]rao somo 
;p>lio±os^^3^^> ondT i± non Iko slicrwn ±]io± -^Koso iplio±o-v 
nroms oro oonood Iby o> noor jp»lioso Xn ±liis jpliOBo ±lio 

iron. cb±onis form On .orfliorliornliio lo±±ioo xvi±lfi fJio 
' olomontory dimensions 2-733 3^ 4-310 ond 

o^«4-<410.^, a:ibiooo^c^dinse±osOOO, 1/2 1/20, 1/21/3 1/2, 
ond O 2/3 1/2 rS3prodijno f^o olMorxrod intvoncdi^es yory 
*woll« ^ X^oso -.;]^Kim±i<ms oro' '<3|rpi±o onolo^rons. ±0 flioso in 
Ssa or±li<9lio:^Oi^onol Soil of oloos^noolcod o^oaocm^ ond ±lio 
diinoinsmiiS: i^is oirfcliorliomnio ooll or<o yory 

.Sjaniloy ±0 -±Ho.^dinrweEi;isidns of 0r±^aoli03C0jQ;on«d ooll of 

' .liijg^ os± I 3in ife of lionio»iMacoity;» o± 

./onon±:XX '''ig»or 049 i^^ nJfrOtaon,. . XTlioro o£ans±''i 3 onsoq[n 9 ^Q^±ly ' 
yory oloso rolcii±£ono bcewoon ±lio c- ond ±li.o f-jpli osow, 

. no±nro of .ydiioli sfill remoixis ±0 lio doterxninod. 

- Owinsf ±0 oyi«lo«*f ly yory limited iioxno^^oanoii-ty 

nKnym of .±3bio f-^lioiSo» ond islio foof tiiiof Ito <mmgpositXon 

ydfili tlio fomndo , i± is mo«± 


X>rol9e3>lo ±lio± ±lio f-jpAoBUBo Is tslio nftsHN^e /STlio 

nitjaroe^Bn st^iomS* tdEfcOErSforo, jprolaolily ooOnny donni-te 
-plooos in tXao lo±t;iOo, tJhongli not-Xiing m tilio ]pl»otMCMBp»aaQis 
mdiootes fliis, Xtiis oon, Jonworyer* emb ooc^ploinod ny 
s mol l o±ozxno nnmlior of tslao ni±ro!g;on- 

TXliroo iB'o !3r tiShMaarefoxo oyidon±ly oocis fe jn ±ilio 

< 3 onoon 1 >ro±ion ranfips noy^ inyae»±ino±od. ^ 3 %io ^Qrst>, 
S'o^^lSr, lios tXio oufc»io stsmotvnro dosozaps^ lasforo <«dso in- 
d^nondonfly found l>y 3R.. :Sarill s soo 2^.^. ffarfsB., 33, 379 ; 
1923>. XTho Booond is tslio f->plioso 'wrbli o liomo£fonoi±y 
ron^po of ol>on± 3 ±0 1 1 jpor oon±ni±ro^m ond o lio xogonoi 
oloso-jpoolcod orronspomsinf of ±iio iron oi&ozns. TZXio 'Soird, 
i*, is iirol>ol>ly f o^InT X±s izon ot*oams oro orarozi^od in. on 
or±liorlioznl>io lo±t>ioo, yory similpr ±0 o lioxosox^uad olose- 
^oolging-, X± lios no± l>€Bon i>ossil>lo ±0 dotrorrnino. ±lie> 
X>osi±ions of ±lio ni±rogpon ofozns in tXio ±wo Xosrfenlmsos. 

OrrmBrjuo ajtoo. 

Xns±i±n±o of 3Xo±cdlOnropkliy, 

Xns±i±n±o of Oonorol ond Xnorsponio ^ 

C71iomis±ry of t>lio llTzxiyorsi±y, ^ 

3t>oolcliolm» ISToy- 21, 


.Au'Crti on ond Roootlon in Xtoeory 3f d^on • 

A nxoyox<XB lyliool, loodod o± ±Ho zdm, is jpinood ni^on. 
on oxlo ol>on± four foo± in lonspfli, Tiiis o^lo 
yor±ioolly ^lironiaplx o liolo izi t>lio oon±ro of d roi>o±inf? 
sfool ond is £Lxod rij^dly ±0 ±Ho s±o±ionozy {lodos-bol of 
±lio s±ool, A mon stondin^ nX>on ±lio rotoULn^^ s±r>ol 
oon noyr so± lilmsolf in ro±o±ion in ono diroofXon 
±nminsr ±lio l>ioyolo lyliool in ±lao oj>jposi±o diroo^ion. 
A. moro s±rilcingr domons±ro±ion oon lao j<piyon ivlion fc>»e 
oxlo of talio l>ioyolo -wliool is no± fixod to tlio j^iodostal 
l>n± rests upon tlio rotory y>oirt of tlio stool. Xn tlii.s 
ooso tlio znon stonds n^ion tlio stool ji^ospi^inK tiro oacl*^ 
of tJKo l>ioyolo 'lylaLOol ond laoldini^ it yoartioolly in litK 
loft Jhiond, 'W'itlz Jtxim rii^lat Iraond Izo sots tlzo w'Hool in 
rototion <olool«rwiso>, ond Ixo zzooossozal^ rototos witli 
tlzo stool in tlao of>x>osito sonso (onti-oloolcwiso). Jiy 
e]PI>lyizz« tlio £>olm of Izis Izozid to tlzo zim of tlxo dicyclV 
yrlzool, tno xzkon oon stoja Ixis oym rototion ond tHot of 
tlzo yrlaool ot tHo somo timo. Xf o sooond mon stoxicliny: 
nf>on tlzo door stojps tlzo rototion of tlzo mon on tim 
stool, tlzo lottor oon o^^roin start iziznsolf in rototion l>y 
toldnjBp onorgy from tlzd foictydo yrlxool. Xn o oomx>l€?'t.«* 
onolysis of tnoso zototlozzs, friotion in tlao l>ooran;^s of 
tlzo rototiara^ pMorts most \>& tolcon into oooonnt. 

* XI. O- Oox*'wxei-i.- 

Wost Viz^iiriio XJniyozsity, 

TMCoriersnto'vm, ViT. Vo. 


X^lont: <3-jr ow t * » in m. C^zodder Ooyo, 

O-orroxt'^s Ooyo ot Olzoddor, domorsot, is illnmanst^I 
l>y olootrio linlzt in tlz«3»se x^aorts yrjbiolz oapo slzown tc> tlic 
fanlalio, ‘Witfadln o rodins of ol>ont siac foot ftozn olmo'^t 
oyoay olootrio l>rdl> (of tlxo ordinoary ^OS'*dlloc] 
tlzo rook or oloy is oovorod yritla. o jg;rowtlz of fr**<*«>rr 
p^lonts. Ai> soxzzo tli«wco is only o fUzn of r*roU> 

eo€se€Mtid» j ot otiaors tlm ^gproyrtliL is moro Imaiatuariont and 
ooziLsistsi of acnos sos , liyooryroarts, foiiin orottzsXH, ond t e 1 ns 
At o ipoint ol>ont o ansrtor of o milo from tJbe ontmnot' 
of tlio ooyo tiaoETo zs ^prowin3 ^ jplonfi of tHo Unrt -« 
X*on£rtiio IBNam (iS^cads^aondir^PtAro sdboizt oi^iii-^^'en 

inolzos in Izois^kt, 

Vl/'o oro XmoOmod tizot tl»£s ii^rotrtllz. of" ylont ^ 
only l>oon notlood in t^aws ooyo oiatiod tfckO fomn t ou 
csondlo-jpowor lomns woro rogploood ky 120 < /tmiie 
izcnyor lonms olBOtit two yosdn odO. 

^ , » y '''» 

3^7 OiFoiioontir 

Cllifeon^ 





'UMbME^ Sout:la AdtrteiA.' IMi^ssc^dSa^ x>£ 
T H 'UBEO&QBj zx%ea!xi.%»eiEra <3S. j%j3so€>i»4:l<mL 

-JL A4;taa&do<3. ^Jhue mee^fsixi^ ixa. ^otatilr J!ktac±oSk> ixk X90S 

Qfsod' jpi7OgpO0e» 'tio e^fcfce^ijdL 'ti^o CS^tpot^o-wrii-Joli^eucuaealsYaars 
r««a'ft£mtjg- in will find xkiujcXx. olkan^o ixcus. 

pXsboetj^&i" -tliue ln.t}exr«r«»nins ^T^ckxts.. T^Q'o^wXk.oaro 'wdB.l 
ol&»x)t^se zEkoaro «fcrifcing iifaat n ixk 'fciiie 

:!erilJ. Jb^ld. ’XXno CKl't^&ei €3^ -tX&ie 
XJ» d 'y^a r«^ 1b‘y ^c»i€^€3^nCT^y<wg^ «Meid of TJnX^srowsItJ^r of i»liO' 
V^it>w«4>on*r»Mtid 'wmo -wli^la. 

-t>l^cd> of 'XXci.i'V'ox’Sritir;^' of Orlajsg^ow^, ^nrlxoro i:i3bo 

wcLB l&0t> liold* Imf* tXioiar eltoa aixo n o v e >3rt>lxologMa 
mcuzrufioent^, «bnd 'tikx& aoGommodeLt^ioxs. «L’V^af3l<d>Xe» im 
»Tx^Sote^i> fo ;psro^i<to for cdl 

»eot>ioJ3:9. Kotiii: oit>i«HS» Of^jpotowm aMxd Jo)xcmn.o<9(X>o3r^» . 
ixsLV-e iiOwn fo«rll« of lor^o aoairtiizi^ oeirjseMoi'fcy for i^lne 
Ifikrg^or o^onln^ mootXis^s ^wldolx forxn. a. jpromi- 

nerLl> f€»cir't>uro of ISrifileiii J^U3Booijstt>ioxi. xKi.ooisizi.^a. 

T'Ko ofi&oora of t^Jbo ^Aa 800 i«btXon. &nd ±ix& ^oc»rot>eurla»^» 
of f>bo ^oo'ttioasa will l^o Ikortaod at> l>cy4bli. ooxxt:cros izi. 
y>roaciral-fc3r t;o "fclito mootiin^g 3pleM3oci» and it; ia l3ox>od t^Jbabt; 
1:.Hia oonvoanioiioo will ooriLt>ril>otw3 -fco tilio auoooaa of 


isiMSi 

^idy 31. X>rudUEi|e t>lfto woolr, viaita i«> .miiioa 

and -feo jppinte cd xnterawrt^ :to tslio nLoi^Hl^onrt&cxod will 
t»>e arranged. 

:]propo«od tO^twe aomo of t^l&o aoot^icn^cd 
dont/ial addroaaeci aliafll Iso doli'v^orod at> Ow^poatcO'^nciL 
and t^lskO r em aindear will Im^ deli^orod dmr&p^ 

t>li<» aooond part; of tl3.o aeaaion. IjlPiro^vialoinkll^^ it; liaei 
l>eoi3. arf arMod t;litat; at; Oapotx^wn 1^1>o preaidont^ial 
addroaaoa o»f JSoot;iora9 A (Idat^liomalioal and l^li^raioal 
&oionooB>, 3B <OHomist.rx>, 362 IdooMrapby), I <£^}x]yaio^ 


fcJao roootiingf- 

Tlio oooarn voya^o from iSouit^lxamptork. t>o Oapo> 
t^own is orto of fne fincsat; t;l3at> oan. l>o talcon. for t;l3€» 
loof^tiliL of t;imo ooonpiod : if. is aooomTplisii.od l>y t>liLO 
mail stioamors of t;i3o Union -Oast.lo ]%Cail St;oamsliip 
C:^. in siacfoon and a lialf days, flio only port, of call 
on tljkc way being l!dadcira. Tbe intermediate 
steamers of tlie samte line, and tine steamers of otber 
Lines » talc.e a few^ days longer on tHe voyage - 

’T*be maii steamer leaving SSontliampton on dnly fi 
will arrive at C2ax>otown on tine moming of l^onday, 
3 lily and tbe inanginral meeting will l>e iield in 

llio Oity Hall on tHe evening of tlnat day. At tlnis 
meeting tine assembly wi.ll be welcomed by tbe 
iVI ay or of Oapeto w^n and wrill be addressed by tbe 
president of tbe fiSontb African Association for tbe 
Advanoem.ent of Science, bis Hononr ISkfr. d, H. 
Mofmeyr, Administrator of tbe Transvaal X^ovince. 
Tbe retiring president. Sir ^William Bragg, will 
indiiot tine president. Sir Tboxnas Holland, wrbo, it 
jis boped, will deliver a sbort formal address. 

Sessions of tbe sections will be beld on tbe morn- 
ings of dxdy 23 — 20- Tbiring^ tbe weeb, opportnnity 
wiH be given to yisitors to see tbe beanties of tbe 
i:?ape Beninsnla witb its nnrivalled marine and 
nionntaixi. drives. 

Tbe first party, in tw^o special trains, will leave 
Oapetown on tbe morzxlng of dniy 2fi ; tbe trains will 
f>ass tbrongb tbe tnagidficent monntain scsenery of 
tlie Heae. Brive^ in dayligbt a nd w ill reaob KLimberley 
on tbe following morning. Tbe day will be spent 
in tbe l>iajncmd -Oity , tbe visitors will be tbe. 

giaests of , tbe Ii>e/:Hei!6Krs/ Cb>‘n»o IJifines, Utd. 

Leaving . tX»e . w tbe p»rty will 

;J"i'v'e in dobadoeneHnnrg on. tbe naoming of dnly 30. 

« he second party will leave C3apetown on tbe 
morKiing dnly 22 **-**d^| following tbe same rente 
'Lod programme^ willasH^e in. dbbannesbnrg cma tbe 
of dn^ 31. 

Tbe dobanoaeslbmjt^ . sessicMni will begin on dnly 31. 
^oid ^vidll be jOcaja^bftHtd 'mcMsJi Ang* 3- Tbe presi- 
‘Umtaal ad d^Bjos , wdfiL be..iateateen&d on tbe evening 
Ho, 


will be delivered. Tbe presidential addresses to be 
delivered at dobannesbutrg will be tbose of 3ectdcMri.s 
X> C2Joology>, P' < Economic Science and Statistim>, 

O (b:ngineering>,H < Antbropolojnr), and H < Botany V 

Tbe fifteentb Internaticsnal ^GHoologioal Oongress 
is to be beld in I?retoria on dnly 22— A.ng. *7. Over- 
seas members of tbe Oongress will arrive in Oape- 
town on dnly 15 and, after spending tbree days 
tbere, will proceed, by different rentes and by easy 
stages, to jPretoria, w'bicb will be reached abont 
dnly 2S. Arrangements are being made for tbe 
second part of tbe session of {Section O <Oeology> to 
be beld in JC*retoria in aaasooiation witb tbe Inter- 
national Oeological Oongress ; it is, bowever, 
definitely decided tbat tbe {Section meetings are 
not to be nxergod in tbose of tbe International 
Oongress, bnt tbat tbe tw-o will take place slmnl- 
taneonsly - 

Tlie JPan- African A.grionltural and Veterinary 
Oongress begins in Bretoria on Ang. 2, and it is 
intended tbat tbe second part of tbe session of 
^Section 3MC <Agricnltnre), at wbicjb tbe presidential 
address will be delivered, sball be beld in Bretoria in 
conjirnotion witb tbe Agricnltnral Oongress. Bfe- 
toria can be reached fironk dobannesbnrg in about 
an bonr either by road or by rail. 

At tbe oonolnsion of tbe dobannesbnrg <an«l 
Bretoria) session, members may proceed direct to 
CJapeto wn for tbe return voyage ; leaving 3 obannes- 
bnrg on tbe evening of Ang. *7, Sontbaxnpton caxi. be 
reached by mail steamer on Ang. 20. Bor tbose 
visitors w^bo can afiord tbe time, a w'ide choice of 
organised tonrs through »Soutb Abrioa and Bbodesia 
wnl l>e ofiered. Tbe tours 'will permit visitors to e»ee 
JEtbodesia (Victoria Balls, Inatopos, 2Simbabwre 
Buins>, Bastem Transvaal <3abl Oame Beserve, 
'W'bite B.iver Oitrus Biolds, Barberton C^oldftelds), 
:iK^atal, Orange Breo State, and Bastem Brovince 
(Oape). Arrangements will be made whereby 
meml^rs n^ay embarh at Bouren^o fdarqiiSiSS 
<Bortuguese Bast Africa) or at Ourban for lihe 
return voyage to Burope by tbe east coast of 
Jf^frioa route, or at X>urban, I^oxt .'B^lisabetb , or 
Oapetown for tbe return voyage by tlm west 
coast route. 

As some of these tours will entail a cOOsldsrable 
tixne being spent in the train, it «nay not be emt of 
place to remarh that, in spite of the nairrow' ga^uige 
of tbe ISKoutb African raslways^ travelling is oom^ 
fortable (apart from axmoyanoe by^dnst>j^ and the 
sleeping ar^enngements mn tbe i^ootay co«gihes aipc 
satlsfactcMry. 
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Tlni^ TOeHe»f>iia^‘ . ' >dNs 

JV:£iriofibxx wiiiliegr. Oi^iaw&tiowia xs iapt -ol: . ^ 

odf wixi-ter jra.ixx» : 1t€ias^ 

will t>e> Ixoldi iii OBbi>c>t>ow:^. 33fX«»M3: i3at.4ar!a(toxii.m 

temT>o*r«.tJTxx'» i» a-xxdl iilart^ xxit«<abn mini^soLXMXa. x» 

Ulxe> a,%roira^«> *^tof«i.li l>eilxaL^ ^Ircyialb 25-15 

jsxoxxrlvlx. A1:>oixt> lioxir* x-ail OBti>csffcow» 

■fera.iML will cjaro«© tilxo lizx<^ <iivi<iiiEi« -felxo iro^ioxx of 
• - ■xvixx'tiOJr *^r*s»i3Hi9, froM;i. 't>lk.au't> of sxjuxx nci^odc" ..A^'tj 


K.ixafiPboxlo^T', «|rojbitfU3jEi?esl>xja?s.»- cfesxxi- ]^ro4oxifik low^m 
ooicebiviues will 1d^ . ^oac^pertenood trlxAn a 1>. Oa.]^M9etopwxi» 
oul^ cloaar sIcIob &ti.< 1. l>i=illi&ixt> gxxjcialiiaEio xx^raMkll^r 
fxcG^mXt duxins iilxo c»exu9ork. &tir 'wlxiolx tjluo 'T30n&&tSxtKSA 
fro io Im Ixeld. 

31«oofiLl a.xnra.Ti.g^ontxoix'bs fox filfte nxoofuijgp axe ixx 
bands of lyhe Confix jALfxioflbxx foar t^lic* 

.Ad'V'axxoc»mLont> of iSoionoe and oweay endoawo<«xx* is^ 
Ixelzx^ nxado t>o ozxsxure t>be suooess ox i«be z]fK.eet>ixiLjg^, 


Cbiristrxn&s Cxtstt^otos atxxd tlxetijr Origins. 


O IB' fbo %5oi>nlax oosfcoms assooiatod^ wi'fcb C!lijrist>- 
mas, few* ba'v^e a Obrisi>ian oxii^m.. Tlxo aim 
of ^bo oaxl^r Oimxoli was t>o distixaot. ii>s foUowexs 
firoxn ■trlxo ^ppoaf fostrivals of fbo li.oal>lio»i-. axxd oorxso- 
ta^ixoxxtjl^r oaiKan oloxri.oix't>s ■woxa allo'wod "fco l>o inoox- 
Tf^oxalsod as fxeoly" in lilies obsoxvanoo of Olix-isliiia as_ as 
liboy 'woxo in Hio otibox majox foa49l>s of fbo ClJbxisfian 
oai^cxdax. Hloxo libo jiiolis-fcio sont>inxont> of tfio M-odi- 
foxxanaan naojilos bas liondod "fco "jixosoxvo libo mysf-io 
olsilcnont/., of oa^anism xa-febox liban tibo safroxnalian. 
Konoo -fcbo doxrot-ion -fco t>bo MJ.dxxi^bl> IVlass ; and, 
as l>bo onl-fc of -fcbo Madonna onsbxinos libo ;popnlax 
xnomoxy' of libo ^x€sat> jiai^an molvbox gjoddoss, 
so fbo Oavo of iXons, of Adonis, and of IVfitbxa 
snxvi'vo in libo onlti of libo IVfanjgcsx, in wbiob bo'fcb in 
iibo xoipxosontiaUons in libo obnxobos and in t>bo 
^i^onnlax sbxinos in lib© Il>alian stxools, I&faxy, «Tos©T>b, 
and l>b© animals Icnool in adoxaliion of Irb© Obild-' 
Xn iSjp^ain fb© Man^ox is s©l> nji ©v^on in ^xivali© 
bonsos, w^box© on© ox li'W'O xooms may b© s©l> asid© 
fox l>b© 3 pnxiE>os©, Xn filni^land l>b© onll> may b© 
tixaoed in lb© b©li©f, ono© oorrimoix in fb© wosfc 
oonnlsxy, bnl* noli oonfin©d l> o Irbal' ax©a, libal;^ al^ 
l^wolv© o’cloob on Obxislmas Kv© t>b© oaK:©n bn©©l 
in iboix slalls^ ^ oonnoxtion, wil>b nxox© l>ban a 
daxToux of ;^a^anism, may also b© infoxxod i*i Isb© 
divinaloxy ©nslom of ]piaGin^ a ©ale© oxx l>b© boad ox 
booms of oac in itis s-fcall on Obxisl>mas ISxr©, ono© 

;pxa©l>is©d Xlexofox-dsbdxr© and ot.b©x woslioxn oonn- 
fieis and in l>b© noxl^h, l>b© iixosi>©xil>y of lib© ©oming 
yoax fox©l>old by lb© dixooliion in wbiob lib© 

©abo foil ox was sbalcon olf * To lb© Man^©x onlf 
may also b© asexibod l>b© * vessel ©njp * of noxliboxn 
ISzwland, a box ewr fxamowoxie, nsnaily doooxaiod 
wrilb ©v©x^x©©ns, oonlalning a doll, ox mox© often tiwo 
dolls x©nx©s©nliinK lb© JftXadonna and Obild, w'biob 
was oaxxiod fxom bons© l>o boixs© by * v©ss©l onji ^ 
v^omon ox obildxsn. Xn lb© nam© * v©ss©l ©ni>» * © 
ooxxnjpliion of ^.wassail,* ncwrfcboxn x^a^^anism ^©om- 
bin©s wit>b ^febal> of lb© sonlib. 

wAxnonfif noxt>b©xn xao©s, Obxisfcmas obsexvano^ 
on a dbBfexonfc obaxaotox fxom fbos© of lb© 
M©dili©xxan©an ,ax©a- . XX©x© Obxislanas ©omnoidod 
wilb lb© mid-wintiox foasti of T^nl©, and. i>oi>ntox 
onstom, on %b© wbol©, bas ls©nd©d fo ©m;^basis© lb© 
ioyons nafjoad^ xatbox Iban f>b© ©ol©xnnil>y of l>b© 
obsaxv^ncfco© . 3Qtaxsb©x ollmabM& ©ondiliiems demanded 
a ,«x©s^fe©x acti df ^dlb lio b©ll©ve lb lb© xelnxn of 
scDQL» a***i lb©' x©Joioizi;gC al> 1/b© 'winlox ©olsliio© 'wben 
fOto jmn 0od lAxmed lo bdM». n^waxd jpal^b was mox© 
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stixon^^ly maxleod lo a ooxxosfiondin^ de^Xee. Irt 
ISn^land, in jiaxliionlax, lib© fesfival, il> w^as noted 
by ©axly lixavolloxs, W'as lc©p>li nn wilib axoatex asio^i,! 
tban in any otbox ©onntiy. XXex© Cbxlstmas i« 
“STtiI©, and 3Vf©dil>©xxan©an ©onoo^itions, 'tbon^b n<>^ 
absent, bav© x©lativ©lv bttl© indnono©- f 

Tb© f©ast of Ynl©, tbonj^b assooiatod '^imtb ©©xlttin 
of tb© noxtb©xn d©iti©s, w-as in its oxi^n a mid- 
wint©x feast of snn woxsbiji, in w^hiob tb©^baxactHE'^^- 
istio featnxes -wex© xejoioinjp^ at tb© x^»assln^ of tfit- 
solstio©, tb© ssboxidoled meal, and obseir^anoes 
a ma^oal ©baxaotex to ©nsnx© tb© fertility ©f th<^ 
coming yeax- Txaoes of all tbes© snxviv© in Obxii^t- 
msus 3 >xactic©. Tbex© is also anotbex asjpeot of t 
yid© feast w'biob bas to b© tal^on into ajcoonnt. it. 
was a feast of tb© dead, and tbexefox© a tinri© of 
I>©xil, w'ben baxm fxom tbeix sj^iixits most b© avextod. 
It was tb© time w'bon tb© “ -wild bnntsman ’ xodo 
witb bis bounds. Hono©, even in ^lootland, wliorx 
tb© obsoxvano© of Obxistmas is ij^iioxod, and *tt 
on© time w’as mad© snbjeot to jpc^nalty, dwinalory 
and gjood Inob ;f>xaotio©s w-ex© xcil lowed, similai* to 
tbos© of TsTew Teax. A daxb man most b© tb*^ firf^t 
to ©nt©x - tb© boos© in tb© moxnin^, soiiiet hin^r 
sbonld b© bxongbt into tb© boos© doxin^g tbt* d*4v^ 
bnt n.otbin^, ©sj>©cially fix©, xnnst b© taJeen out or 
^piven aw'ay, and so foxtb. In Soandinavia ©\'or\ - 
tbin^ ±x% tb© bons© bad to b© left tidy and tb© labUvK 
laid fox tb© Obxistmas m©al besfox© tb© family wt*ut 
to obiixob, as tb© si>ixits of tb© desad ©am© to iriw|>ec»t. 
w'bil© tbey -wex© aw'ay- Sometinaes at tb© Obxisinias 
feast a si>©oial table was set aside fox tb© spirits 
of tb© dead- Tbtm was j>xosip©xity ensnxed in the 
©onaing yeax. 

Xn Szi^gd^nd a ^xonn of olosely xelabed o ns toms 
oonneot Obristmas w*fcb a feast of tbe dead. These 
ax© tb© ynl© Ic^ ox ynl© olog^, tbe ynle oandl©, and 
tb© ynl© oak:©. Tb© ©nstom of tb© ynl© lo^ 

widesnxead a bn,^© bloob taf w^ood W'as bioii>?ht 

in witb oexomtony ^sometime© it was jwcovidod by 

tb© ovexloxd fxona tb© naanoddai woods a»<l wa» 

eexemonialiy li^btod at a xitnal boixx on Ohristina* 
S V© and allowed to bnxn tbxon^l^L tb® Obristm*^ 
fcMstivities.. Tb© saoxed obaxs^sfsex of tb© 
in<iloated by, tb© znjnnotion tbat tb© bands 
maid tendbm it mnst to© ©lean ^ oMbexwise it will go 
ont. A fx4SUB5m!ecnt of tb© . -Icitis ^ sbonld .be j>x€^sorvea 
fox oood luok: and to noiact year’s 

tbat old • aed jsew naisbt^lHKsn tossetbex. If tne 
bons© of a nei^bbornr^n^m ^ec© 

on tb^-dames ©actlaognisbed tb©m. Tb© ynk- 
was abm bsebbsd at a statec^tim© on.C 3 b 3 cistm*vs b v . 
It sbonld ne-swr to© snnjffod b© gpjttt.oirt, and x\<y ol 









i92kOia3k3. 3bc»^ lu^tied ^x!>on3t lt>. HTxtle 
'vrac'o o€t>m :p9re»eiii.^ed^ t>o -t^kc^ir &vMM±<3aaek&9r& "^y ofaLaua.<2- 
l«f 3 n 9 .J' .'£k»iauaf^xxk:C» wiatozi. cl' iFcuacul^?^ £oirixit«di pctsri/ 

of filsue -of»9«r^aa3L€»«», oAAidte erbood on. -bh-o t/ CLb te 

«u|^<d -wcus Xi^lai^becl cLb *b!bo Ijogi main g of 'bho mocLl. OClao 
-blinkle nn.wvb laoMr o^ox^rbiain^ 'fct]Laut> w«u3 neodod, cls no 
ono ^wrcua cLUogKOd bo xdso nnbil biio mocLl ^'v^ctei fiaraiialaod. 
*!I7Ho ^mlo onK» TnsLy lao oom.pa.rod xvabix blao Soul 
Oalc.0 of JEfcbUows and sox'V'od a. aimllcLX puxrposo. 

In po oro r families ib -waa mado -vsTiblr dour* ol>bainod 
l>y ' ** mromaain^ ' o*r * Ooodin^ * <€ioo Oalondax^ 
'X>oo. ^I>> auud uauall^r Iboro a numl^ox of orossizx^ 
linos. CEIvorryono wlro onbor^od bh-o laorrso ab Olar-isb- 
mcts mu»b pcLxrbcdco of blao oalso, A«rli.io]a wcms Hirsb oub 
ci.b a ro^ulair and sjpocifi-od laour, UsuaUy ib -viras 
oabon' 'w^iblr cslrooso. Tiro orumlas -worro t>uriod in. bHo 

f ^r-ound ’W'ibli sooda» blrus onsuirin^ forrbiliby. Ab ono 
imo ib -wrould appear* blaab biro Olrueolr made an 
inoomo l>y soiling oalcos fox* biro purpose, appropiri- 
abely xnaxrked 'wiblx a oross. 

Tno oeremonial fixre of bHe ynle lo|^, blio li^lxbed 
<^andle, blre solemn meal, and blie oer*emontal eabixr^ 
of biro oafeie, axe all pxaobices suolr as are assoolabed 
■w'xblr bKo culb of blre dead and of spiribs, and by bbeir 
ot>ser*vanoe seoux*e prosjrerdby anci ferbiliby. ISTor i» 
ib unreasonable bo abbrxbube bo bbe same origin bbe 

«ira|:>-dragon bbe disb of rasixr.s iir lilazixig spirib 

and bbc3 ignibed brandy poured aroxmd bbe Obriwbnras 
pudding. blven bbe now apparenbly brirrial belief 
t/liab bbe number of differenb xnalces of minoe pies 
fcasbed ensuxx^san ec|ual nuxnber of years of prosperiby 
or life, lixrlcs up wibb bbe same idea. 

Til e saoridoial meal among bbe norbbern nabions, 
wibHoxxb losing ibs ebaraeber of a solexnir feasb of bbe 
gods or bbe dead, gxHr’tw in bo bbe eonvirrial banq[ueb 
of bfie overlord, bis peers, and Iris rebainers, A?%*-bexr 
iinreslriebc?xl bospibaliby prevailed!, and even bbose 
wlio rvc^xre nob members of bbe bouseboid rrrigbb 
sbare bbe convivial meal. Tbe cerexxroxrial passing 
of blie wassail liow^l iir bbe manner of a loving cup, 
sbili riiarlced bbe solenrxr naburo of bbe repasb. 

- Of bbe disbes, bbe bradibional boar’s bead, sbill 
served in Careen’s Ooilege £Call ab Orcford on Obrisb- 
mas l>ay, was carried w'ibb all ceremony bo bbe bable 
as blie midwinber sacrifice bo bbe Soandinaviaxr 
<lei by, 'F'reyya, . Ib w'as served wibb an orange, 
leciioxr, o.r an apple in ibs moubb, and rvas dedced 
wifcb xxrsexnary or evergreens. Tb was bberefore a 
foi-biliby ofiexring. So also bbe obber bradibional 
disbes, mince miacbure of meab and spices 

frumenby, of 'wbicb. bbe ingrcdienb rvas 

<;om, and bbe oexremcxxial goose, were ofiPexrings of 
bbe fruibs of bbe eaa^b bo ensure bbeir conbinuanoe 
increase- In IBUngland, after bbe discovery of 
^merica, bbe place of bbe goose was ofben, and now* 
is commonly," balken, by bbe burJbcey- 

lb is nob. improbable bbab buman sacrifices book 
l>laoe ab "ITule* Tbis nacay be concluded from bbe 
acbion of bbe ranmm.ers, wbose bouse --bo- bouse 
vxsrbs, wibb bbose waAbs and carol-singers, 

were a f celebrabiorrs. 

A^raote and xnysbacy* pla^im'Were snbsbibubed , by bbe 
bub died oub, wbile bbe mummers lasbed 
down bo bbe xibabbeenbb- denbury^ wben bbedbr place 
was filled .t^>* bbe setiill ai n p c r lvl ng wraibs.' In adxdubion 
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bo bbe bradr^i^nial daxxces/ plays, suob as bbe Oomisb 
drama of Sb. Heorge, "were pexrformed by bbe mum- 
xners. In bbese, one or bobb of bbe prinoipal 
obaracbers was billed -and broxrgbb bo life. agaln-r**«^ ; 
symbol of bbe oonfiicb ^ci#^be seasons, bbe viobory cf 
Ixgbb over darkness,^ or even, perbaps, of' buman 
sacrifice. Tbe symbolxsxn was even clearer in some 
of bbe swrord dances of bbe noxbb of England on 
Obrisbmas Eve. ^omebimles one of bbe poxrformers 
carried sbravrs in bis xnoubb -to represexx^b bbe brisbies. 
of bbe bog bo be sacrificed. In obber dances one ' 
of bbe perforxncrs, eibber Eessy ’ or bbe I^rson * 
inbexrfered ab bbe making of bbe ' knob^*^ wrben bbe 
swords are inberlaoed inbo a geomebrical figure, and 
was killed. 

Xb is soxnebimes said bbab Obxrlsbxnas observances 
in England are derived from bbe 3abumalia, and bo 
a limibed degree and in xespeeb of ceirbain ousboms 
bbab may be- ^luob, for excam pie, would be bbe 
eleobion of a X^ord of Blisrule or an .^bbob of 
Unreason, somebimes for bbe durabion of bbe winber, 
or else ab Obrisbmas or ab Tw*elfbb I^igbb, bub bbis 
cusbom belonged rabber bo bbe Oourb and bouses of 
bbe greab nobles. In bbe popular observances bbe 
atfiixi by is wibb "yule rabber bban wibb bbe ^^abumalia, 
jusb as bbe Obrisbxnas games, bobbing for apples, 
scrambling for nubs, axxd bob cookies, boodman 
blind, ebo-, w'ore bbe bradibional games of bbe earlier 
aubumn and w*in.ber agriculbural fesbivals, played 
on a more exebensivo scale. 

Am parb of bbe Obrisbmas feasb, and as a uriagical 
vegobabion obarm, ib w*as ousboxnary for bbe bouses 
bo be deoorabed wibb evergreexxs, especially bolly, 
rosemary, laurel, bay, boac, sonxetAxnos ivy, yew, 
and cypress. Tbe lasb t>wo, bowever, were nob 
so coinxnoxx on aooounb of bbeir funerary uses. 
Tbe early f abbers discouraged bbe* use of evex:gxeens 
as a pagan cusbom, bub ib soon became a gexxeral 
praebioe in bbe Oburob. Tbe xnisbleboe w*as used as 
a bouse decorabion, bub albbougb iSbukely xnexxbioxxs 
a solemxx offering of misbleboe placed on bbe alt^Ur 
in y^ork Oabbedral ab Obrisbmas E»ve, ib does nob 
gexxerally appear bo bave been used in eburob 
decox’abions on aooounb of ibs beabben assooiabloxas. 
Tbe cusbom of kissixxg under bbe xxxisbleboe, wben a 
berry should be baken from bbe boxxgb by bbe man 
for eacb kiss obbained, may be a r-clio of bbe J3abur-<- 
naba, bub more probably of bbe licence of bbe 
older ferbiliby festival. In bbe norbb of England, 
albbougb bbe name misbleboe -was used, on acoounb 
of ibs soaroiby bbe planb ibseif did nob appear. 
Tbe bougb bo wbicb bbe name w'as given was' usually 
boxc, on wbicb bad been fasbened eibber ox^axmcHS^ 
and apples, or soxnebimes basael-nubs abbaobed J^y 
bbe ixxserbion of a boxc-leaf in a bole ^xoxred in .olSMa . 
end of bbe nub. Tbis rabbled 'wben bbe braneb was 
shaken. In Xanoolnsbire eggs were fasbened. bo bbo 
bougb. 

6iomebimes, in bbe norbb of JEngland,; bbe nanxe 
nMisbleboe w*as also applied xayob tm a bpb|gbi» bnb^ 
bo a garland fasbioned froxn fieacible willow bwigs 
bo wbiob sprigs of evexgreen one kind oranobber, 
libble figures on elasbic, apples and zmbs .and oolonred 
bapers were abbaobed. - fdoxnebxxnea a polbs was ereobed 
and covered wibb evergx?eens, amnnd wbiob ^|be 
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oozrfciary. 

ObnBt;iaa.&e tooo wot«]^. BW^oaar ibo Imem 9 Xx 

in-fez^od'uoecSL ini>o Tgngl«>xfcc 3 . ^ il iri ajup t G^siiarwxjkwueky ettr ^eb 1 l>o'u.'t> 
tJio ‘ttmo of iblio IPiriarkoo Oox]u»oxrt>^ i,e, ftbo x)al< 3 .cilo of 
lABt> ooxilvTor^r. Xa3. Ooar33a.fiuc1.3r lt> 'Wfiusi Bopid ooxa,fJxa.oo 0 
^bo Ibo fiiaiL iiacxpKxr’tMabaa.ti aiausrl^f^u'tAoao. A. ^XoBOzripibioiaL of 
'tXio OJbifdjsrbaao-ctB-f^xoo ooroxooiza^r 't>) 3 ez*o Ckt> tXiio laogiruiLixxgg 
of ibiao laLSf ooxi.t;aaar^ &suy& ifj wcib cit nxT' 't>xoo 

<lc!»ooz*fii>to<X ^'bvditXa fiuracX ^Isioocl oaa. &. f fii.l>le>« Ati 

!!» foot> ^BToro piroB€»n.*te ^nrlxloH. laet^f laoexx p>xo^fiuro<X f oar 
flio VfiorioaaB axxoml>oir» of iXao fjBLaaailjr. I"fc "w-fiiB ]plaood 
fax fit arooaax -wliioli. lcox>'fc olosod aux-bil cl :fi.acio<i hotaa*, 

’ 'wXioax *fclxo xxxoaxxlaojrB of “fcXio iaoaxsolxolcf ’W’oa^o ckclxriitifocl. 
Sbzaci f>lxo jaarcssoai-te <Xiei'fe]ril?ULtoci.. Evorx io. Ooi*mekza>r 
a.t> cSLooei ax.o'b etx*x^ofikar t;o lao eutx iaxBfitiUi'bioaaL of a^zx^r 
■v^oarjr a^e». THe oairlioB'b arofoirozxoo -fco it> is iax. 

tXxe» Bovoax-fccsoixislx csozi'fcxxir^;'', CbXXcX it; -was oaxly irx t^ixo 
oij|^lxt>ooaxt;lx oeiaxt;rai*y t^lxcLt; it; l>oo«.axxo ^oTxoral. XTroaxx 
Oorxxxcurx3r it sjax^ofibcl ixx tixe oajrly zxizxotooxxtlx ooixtoiry 
to 3<3Ciuzx<dixxfii.zria, 3;vXxoz*o it* Ixoofitnxo vory Xaojxixlajr* Ixxxt; 
it> < 3 Licl xxot rofifcoix ZFVa-axoo, "wJKoro it wfii^ irxtrocixxooci 
1>37" Ooaraxxajrx f«i.Tnilios, xxxxtil tJbxo axiaxotooxxth oontxxar^r, 
it IxfiMf arofiLolxozi Jilax^la*ax^ci . 

Tlxo 03 xz*lBtzxxfits tz*oo zxxoat Ixo x*o|^a,x*< 3 es<i fiws cx 
cXovolojpaifxoxxt of tlxo ‘ IVtay taroo * a.xx<l jbxs cl vo^jo- 
tcxtiozx olxa.]rzxx to l>o arola.to<i to tlxo jxolo, tlxo ^a»r*- 
l«bxxci, AJcxcX -1^1x0 "" axxisrtlotoo * oviBtorxiB of tJao xaoztlx 

of Eaxgla>'ri< 3 . zaxoaitioixoci fixfaovo, -wlxiclx tlxo 

js3nrxxl>o£Ei of foartility axxxte fixxxci exx>X>loB fa.stoirxoci to 

too Ixoixi^lx, bXxo'W to 1x0 of axxfitsioal izxioocrt. *XXio 
oozxxxoscioxx of tlxo i^cxr’lcxxxcis «bxxcX tlxo jxc^o oo-v^oirocX 
-witlx ovoarggirooxxfli witix tlxo 3 Mtfity<i«xy oxjotoirtxB axxd tlxo 
XiiXa.y tiroo i» tod olxtrioxxo to ixo'od ooxxxaaxoaxt- Tlxo 
OJxxrtstavxfius tzoe» tlxoarofoaro, fixltlxoax^lx Ixxtx'od xxood lexto 
into XSxx^laaxd* ao, «xrx orxxlxlorrx of foirtility mcLy Txo 
z-o^aardocx ao osbsnryixi^ ozx axx oarlioir tarctditioxx. 

In .XCxx^laxxd it io oxajEftoaxxaa-y fox* oixildjroaiL to ixsLxx^ 
xaj> 00.0 oar Ixotlx stookiarxj^B oxx Olxaristrrxfiws oxro to 
ari^ooivo tlxo shifts of ]H*atlxoar OloriatarxcMa^ of wlxioix 
a;pI>loB, xxxxtfii, axxd oaraxx^os tarcxclitioxxally foarm x**^**^- 
Oax tlxo CJoaxttaxoixt tlxo plaoo of tlxo atoolciax^ i« tals:oxx 
lay oaxo or* Ixotlx slxooe. JPatlxox* OlxariBtxxxfius xaoxxally 
ootfikixxB fiM 30 €»eu 9 to tlxo Btockixx^lB oir b1xo< 3B l>y 'wcLy of 
tlxo olxiaxxaxoy ; aaxd traditioixfixlly, tlxoxx^lx xxot iaxxraari- 
alxly , tlxo stoolciaxi^B aaro lxxxai|gr tlxo ol iirxxaxoy-xxiocgo 

oa* tlxo bIxooisi x^laood oxx tlxo Ixoaatlx. . TlxiB oixstoxxx xb 
a rdto of tlxo' Ixoaartlx fitxxalojgoujs to tlxo oixatoxxx xxx 
Ooxrxicxaxx loxro d£ 3plaoixx^ lalaoos oxx tlxo Ixoaartlx to ooxx~ 
talxx tlxo a-oooi^ro tJa.o Mifto icSdE tlxo Ixoxxso- 

Ixold ol-^os x«rlio iax favoaxarod faoxiBoB x>earfoanxxod tlxo 
Ixoaaoowoxrla: yirlidlo tlxo iaxxxxateo oloj^t. 

tOxo alte^cxxatl'V'o axaxxxo foxr IP*atlxoar 01x4rifirtxxx«uB of 
iSfixifita 3 EUaixa jgxoiaxte to tlxo ox-i^giax caf tlxo oxxotoxn. 
.Xt wao tlxo x>xracrtioo^ ao io aroocMrdlod l>y XXoe^iiexiaxx, to 
jocxalco to tlxo c^xildxozx cm jSt. l^iolxolaei :X>ay ixx 

ooxxixiri^ano^iMiidtx of, oortaixx ooto of tlxo sazrat. Xrx 
X!Vfixno^rxxa libcxys faiBttod on tlio ovo iax cxrdor tlxat tlxo 
oaint IxfoBBoif doino aaxdl ISIIT tlxoar* olxocaa -wxtlx 

Xn tlm .^jpiisarfofxcnaxxoo of tlxoeio ^ood doodo. 
_ witfa. Ittitm 'teaux from yillas^ i>o 

ttkroa-igiiacyait tho xxj^lxt. Tlxo stoolcfax^ afapoaco ixx 
ocxaxyaoadkwm wltb tlxo saxzxt^s jpatr*oxxa|B^o of 
Xax yoarid«iJ 9 ooxri^oxvts ixx ^l^azxcso. axxd Xtaly 
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camn^lidxax of tibo ixxzaxatoB to 3 xaax|^ a «^ 31 |e:' at 

tlxd door* of tlxo -alx'bdasi:, ooolz ooax.taixi.tTCTjgp-5^ -ggptebiii^ of 
jpapOxr oxr 'paxx^ancxozxt ozx -wlxiolx waai ■ 

cywaxor* dosixod ^of tlxo waint, axxd tlxo iMOCt' , 

tlxo otoojbixxpBi -'woro fotxxxd .fUlod 

ai x.d otlxoar '^pifte. . ' 

Tlxo ;p3raotioo 'vrao xxot ooxx&exod to 
tlxo Ooxxarta of ooxtaixx of titxo XtaHan'^^parixioos, tli«^' 
oixotoaxx of .S^oijpatfix — ^tlxo oxxotoaxx of tlxo olxooBi—^^wfiu^ 
odsoxrv'od, 1>y -orliiojtx oxx .St. ]Nxolxolcus 30 ay fayootoci 
iaxdlyidixcdfii foxxxxd tHoiar slxoos jELUod 'witlx 
•wlxoxx tlxoy ocbxxxo to drose. Sozxxotiaxxoo tlxo Baiaxt. 
IxiaxxBolf ax>f>oan3. Xxx XloXlaxxd dxx St« .JSriolxola.^» 
Evo 1x0 ooaxxos to tlxo Ixoixiaos fixaxd Ixoldo aax xxx^^xxirx 
ixxto tlxo ooaxdxxot of tlxo jxfixst yofinr, axxd aftoar a ^^axtlV^ 
aropiroof foa- arxieidoodB aaxd ^araiso fox’ ^ood, diBap;£»oar x , 
tlxo BlxoctB of tlxo olxildxrorx IxoiaxiS foxxxxd f xxll /of a;|x;pxro;{>T'i . 
ato ^pfts tlxo axoxct xxxoxraxirx]^, lax < 3 roarxxx 
fxxxxotioix i« jxorfoaraxxod oxx Olxaristxxxas JS 

'W'lio iia xxsxxaliy eaid to do aoooxxidaaxiod l»x* a. 
■'wrdito Ixoaroo. lax a Ixoxiso-to-lxoxxBo viBi-t^tioxx, good 
ooaxdaxot is iroxwrardod dy a jxarosoaxt fx*oaax d ixxs Odrif^t, 
aaxd dstd dy a r-od foar tdo ^paxoxxts, to do as tlie 

oaso a-oc3[[ tairos. 

Oifts at Olxaristaaxfits, ixox^ovoa*, aro axot ooaxfijriod lo 
odildaroax, daxt axo oacodarxgod dotxvooxx CMlaxlts. In «o 
far as tdo ovidoxioo 'w^oaxld jxoiaxt to tdoiir assooiatioak 
xwritd St- N'iodolfixs, axxxoaxg axoirtdoarxx jxoojxlos, oxcoc^pt- 
ixxg alxwrays Sootlaxxd, tdoy davo dooax tx-axastorreci 
xvltd tdo odildx-oxx^s oxxstoxaxs to Odaristxxxas. In 
soixtdoirzx !E 3 xxroj>o, xxxox*o osjxooially ixx I?bRaxico, tdo 
pzorotioo of xxxaJkdag; gifts xxow* dolozxgs to' tdo JESJew' 
’yoaar. Ixx dotd oatsos tdo oxHLgiax xxx ay tdixs do .tra<u*fl 
tdaroxigd St- ISTiodolaus to tdo goodwill axxd arojoioin/^ 
of tdo Satxxzxxalia atxxd ixiid-w'ixxtoa* fofibst. Ixx nlti- 
jxxato axxalysis» Odaristxxxas gifts axxd * Odristxxxas d^>x 
xxo doxj dt 'aro oxxo axxd tdo saraxo ; dxxt ixx l^xiglajuri 
tdoy xxx last do distiaxgxxisdod . Tdoy afFoxrd arxot her 
oacaxxxixlo of tdo oo-oacistoixoo of a xxoxrtdoi-xx tvml » 
soxxtdoarzx stiralrx aax Oda'istxxxas odsox-xraaxoo. '^Fho 
oxxstozxx of axxaiclxxg gifts, xxsxxally of xaaoxxoy, to 
-wdo xxxay do iax a socially ixxfoirior* jaositioax, is of Jong 
st axxd ixxg . 

Tdo xxazzxo “ Olxaristncxas doxc * is scdd to do dcriA-ini 
froaxx tdo oxastoxxx of jxlaoixxg jpoxxoo ixx a doxc: for 
tdo Odxristxzxfiis axtasBOS foar tdo ooot ; dxxt its origin 
is oyoxx xxxoaro aroxxxoto- A. w*lxolo groxxjx of cixstoms 
X>oiaxt irx tdis disootioax. 3 Sy * Goodiixg ’ and 
‘ Tdoxxxasi JXg, * jpardvisioax was zaxcMio foir tdo Obrist- 
xxxas coromoxxial axxocd of tdo jgKxoarorr morxxdorfi of 
tdo corxxxxxxxxxity. I!A!xxxaxzaxors, w'aito, xmd oaafdl 
woaro arogaiod witd cdo aaxd, fodd and rcotiiv^ 
raxoaxoy gafts from tdo dousos at wdiod tdoy callen, 
2^ot orxly did tdo oyoarloard aoaasotiraatos provide 
tdo yxxlo dxxt tdoso wdo woro anwot members 

of dis imaxxodiato doxxsodoJd woro at lidx>jrt-y to 
attend at loast paart of tdo Odarist axi a s or 

oolodaratioixs. Tradosizxoxx ooaxtaridnted tde^ 
oazxdio oxr part of tdo articlos zaoocassaary 19^ 
Odx’istxxxas anoal of tdolar crt» 9 to«xxc»arci as ^ CSbristms 
doacos,* a xxustom. wdiod saxaH^dyod ixaxtil jroocsaxt- yo»^ 
tdoxagix xxow posrdaps only as tdo gift caf an aJinaiMj* 
or oalendazr. Xt woxxld do a. aaoistalco to 
tdoso «M&' siaaxply tdo wan Ifostatioaxa of 
goodwill. Tdo CdarteCanaa doac was not always 
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aretin. of 3C>oo. X^27, t>'iximue<X fo 

Ijioar'vy artow, f>ho xonnAarXc waa |pxoX>a.l>l3r niictdio 
xn Xili of Ixomoa in. O-xoa*^ £(n^>chni. 'tjl3La.t> t>]3.is w^cba 

0}xarlust>ni:ci»a ^vtrocbt^laiox of tibto xocbl oXdl-faketli.ionoc!l aoxrt;. Xt> 

iia ^ngtoablly nxol>«i*l>lo tJcxsu-t any xnof^oorolo^ia'fc^ j>xoaon'fc 
at>af>o<l -w±€i:x oonviofdon t>l:xa.i> -fcjhko old^faslxionod 
OHxiia^oaa^ i» su m3r<>li.. IVof- "W^, J, 3EIixmi>ii_roya, 
of “fclaio XJ-S- W'oa.-fcfiLOX ®ijixoa*«-* i» ]paxt>lcnla.xly aovoxo 
on t>1ti-o »im-ila,r ixoliof onxronti in .Amcsxioa, aaeinxin^ 
os 'fcHa.'fc sf;a»tiis’tiio« jpxovo iti -fco Iia»vo l>oon Jixst; ’fcluo 
sa^rino aa ftHo now ; a.n<f xxino ont> of -ton mo-fcooxo- 
lo^ista a.igxoo w'if.lx lx is <iiot>mxx. Xt> i», fxow-civox^ 
c:j^iAit>o 3 poasil>lo t>o ma*l£.o on“fc a. x^la«uail>lo oaao in 
cic^f onoo of tiliLO j>of>nla.x ojpixxion. 

IVf< 3 t;ooxolo]^oaJ. at«afrisi>loa sHow” -fclxart^ xe>coni> 

winf>oxs in Oxoa^t; £»xit>aiin lxa»vo l>oon a,l>nomially 
waxnx. Oomj>a.xal>le! xoooxcla a.xo a.va,ilaTt>lo fox 
ii\oro i^lxaj;x a* oont>m*y &n€l. a. half in hotili. X-iOncion 
an<l 3S<3Unl>xi.xglx, and aho^w so^roxal infioxostiing 

ftsat-ixroa. in ijondon, af-fcox a -woll-TOaxlcod nnaxci- 
nxnm. alxoni IT 80, -thox© folio w^od a j>xononnood 
nxixxim-um alxont* 18145- Tho avoxaugio *fcom 3 poxaii-utxo 
of -tho tihxoo w-intox mont^lia of 18141 — li5 w^as 32*^ 
t/liis l>csinj$ iho ooldoat* wiixt>ox of t>Ho wholo soxioa, 
Ijnt. 1810 wa» lit^tvlo w'axm.ox. Tom j>oxa*t-vi.xo xo- 

xxialxiod i^oxxoxally low- \xnt<ll ahonf. 184-8, af^ox whioh. 
a sooond »oxi«5a of 'waxm wintioxs ooovxxxod, wliili ita 
oxe>s«ti ixx. 18TO. A aoooxxd oold winfora 

c5ontxod ahoxxt; 1800 ; fxoxn 1880 to 18045 Inolixsivo, 
only ono ’Win'fcox ox:ooodod 4-0** i'-, wliilo hot-H 1800 — 01 
an<i 1804: — 0<fi» woxo oxcoojptionally cold. X>nxing tho 
jxrosexxti ooxxt/xxxy t>lio 'wixxtioxs havo hooomo atioadily 
waxxxxox, and iAk& a-v-oxa^o of the fon yoaxa, 

4-1 -4r*^ is the highest) since xocoxds Ixe^an. In 

lOdinlxxxxglx. tihe xlse of wdnfex t>eTO]pexat>xixe dvxiring 
t>wenisiet>lx oent^^mry lias heen exren xnoxe niaxlced 
Ihan in iiondon. 

A similax xeanlt; follows fxom a 'feahle inclnded l>y 
8ix ]R.icliaxd Qxegoxy in liis x>ai^>cwr on 3Bxitiisli 
Olixnate in Hist>ox*ie Time ’* ^ 

1024»>, xelat>ing tio t>lie nwnhcnr of days of sk.at>in^ 
ixx llej|^e(nt>*s Paxlc, .whioli t>obaJ.led 230 dnxixi^ the 
tien wint>exs fxom ^883 tx> 1803, comi>axod with 
only 43 in Ihe nine following wintsexs. Aftox 1004 
tilxe xecoxds tinfoartnnati^^y ceased, hnt^ one Itnows 
fxroxn p^i^xsonal e^cijpe^neneo that> Ihexe hbe heen lit>tle 
shathi^ in X«ondU>n in the jpast> t^wentsy-^nsre yeaxs. 

An 4ftseni^^ liaa heeh. xnaide to disoovex wKethear 
there w^abs any ooxrespcNciLdin^ deoxease in tilie nxim- 
hex of days wl^^b. enoWj, Imtv the fL^nxes axe diOxcxxlt; 
to collect^ and anch Mt -weabe obtained ^wesre inoon- 
clxisiire. ' tcnidi»ioy* ^jgeeixexally in evidence, fox 

the nnmhex to Mtaresups with paesa^^ of time 

he attcUarixtsed to ^ jgpEeatur oaxe in ohsexvixw, 
xathex tlnm -to^ a- tartse .xsaoMMie:. Al. epeoimen, study 


of the eijEsht days centred xonnd Ohxistmas ehcrwed. 
fox the tw^elve years 18TO to 1881 in itondon eacactly 
the same avexa^e as fox the 30 years 1880 to 1013 ; 
W'hile in Aberdeen the twelve yea3rs w-ere decidedly 
less snowy than the general ave|ra|^e. On the 
other hand, a count of the very snowy and of the 
almost snovrless w^intexs in the 38xitish Isles, as 
desoxihed in JMx. i*. O. 'W. Honaclna*s papex on 
“ Snowfall in the Kritish Isles in ** Sxdtish Rain* 
f all fox 102T, gave fox the 23 yeaxs ISTS—TO to 1800— 
1800, 12 vexy sno^wy and O almost snowless w'inteirs ; 
w^hile tHe subsequent 23 yeaxrs gave T vexy snowy 
and O almost snowless, an appaxent deoxease in 
snowfall which accords bettex with the ohaxrge of 
texxxpexatxxxe . 

Althongh, on the w^hole, the popnlax helSef thns 
sc^tems to he Jnstihed hy statistics, thexe axe several 
considerations which suggest that the * old- 
fashioned wrintex ’ wras not the wrintex^* of a genera- 
tion ago. The variations qnotcid above, with the 
possible exception of the oold spell xoimd 1813, 
were comparatively small flnctnations, scarcely 
large enough to impress themselves on slo^w-moving 
tradition. IMCoxeovex, the helief o<;*oasionally crops 
up in the written records of an earlier day. IMtx. 
Ronacina points out, in the article referred to, that 
twro observers desoxihed the snowf alls of X>eoem.bex 
18T8 as xesemhling tho^e of a former genexaition, and 
I>x. Olasspool© quoted in the Jlfe^eoxoZogricsuZ JMTospa- 
fox April 182T a reference, WTritten in 183^3, 
to ** one of the old-f ashioned winters, snowr ,a a fi d 
frost,” No douht thexe axe still earlier references, 
but I do not tbudc that Repys uses the term, any- 
wrhere in his diary, as w^ould have been lilnely had 
the helief heen current in his day. 

Thexe seems to have heen a real change of climate 
about 1T30. lEfcefox© that date thexe "W'as a pro- 
longed pexio<l, approaching a oentutxy, of alMa.or- 
mally dry wreathex in iESngland - At the sanne time, 
w^eather in iNoxw^ay wras stormy and snowry ; this y. 
and other facts suggest that our droughts wrexe of 
the anticyolonio * type, which wrould be ac< wm - 
panied by generally oold w^eathex in "wintex. ^ , This , 
“was the time of the great ^ frost fairs * ogc^^'iwhe 
Thames, notahly X383-84, 1T13--13:* and 1T3»--4€S,* 
events wrhioh wrere lihely to irnpress the naensioi^r , 
of ILondonexs in a wray wrhioh there wreather . oc^uld 
not do, and wrhioh -were Jkept in mind by the 
numerous * relics,’ such as eng^avlttgs afsnd ballads . 
'from printing presses set up ■ -dn t3b<e ‘ .riVi^. 

If the * old3ashic»ned wdnthtr * ev^t ,:han y a 
existence, no series of years ta axhhb'liltaly to h ^ 

given hirth to the tradition. , 

Ajq. alternative possibdity remams to be eon- 
'Sidered ; namely, , that the heltaC y results 'Xb^OKn. 
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ixxa^ooixx-a.4>e sxib^iajt^&l ^pjrooeMCMS. \ tl#li.€MC39ric»» vxxm:y^ 

M:ien.“fciojn©ci- Tht& fisrst; is i>l:i ,9 olx^Kk^» osf t^lbo 

os^l^xicis^ir wsrs 3r€Max>oJ:iu9dt>le. jCml 17I5S. ete^som ^cUi.3rs 
■w-oar® CLciciis^ ^artfo^ so isl3,»t> i». 1*7S1 <2SiijHU3'feiariebS 

X>^yr :£e^l c«x JTeija., S, aao'wr style, t>lx 34 > is, a,llu.ost 
e3sca,otly a^t tlio ool<lest> tixme of tlie ye«Mr. ’jpli.e IozIl^ 

X’ocsord at OjreeKOwioli slaow's, lio’we'V'ei', tHat tlie 
<li^eiretx:&oe I>c»-tw!©©rt. tKe xinkoaxi 'terxijpex*'atujres of tlxe 
oiad of lOeoernfeear aod of tHe ’l>e^ioxxix]L^ of Jao'u.ary 
is iixap jpirooial>le . iftifoireov^r, 'Oxo ”* old-faslxioxxocl 

OluristriGias * is ^x*aoti.oally irLtoirolxarx^oalxlet -wi-tii. tlxo 
old-fasixioxTod wirx'tor-.* iSocoixclly, 3MEir. MI. T. 
Sj>oo.oe« in tlxe Jfers^oy*o2o£^«0€X.Z fox* dsn-nary 

3.0S57, jpoints ont tlxat lon^ spoils of oold 'weatlxor 
ooovijr loss fj-ecjnently tlx an long spoils of mild 
"w-oatHor in 'wintojr, so tliat by tbo timo a oold spoil 
^xrxri'V'os, tHo piroooding ono bas passod into ttxo bazy 
* good old days,' JUis figuii*os, bo'wovoT, x'ofor only 
to spoils "w^biob eLX*o statistioally oold or Tnild, and 
tbo popular idoa of tbo woatbor is of ton at varianoo 


tbat tbo belief is upbeld by tbe -.aaseinoiadMes '-oC' fusdni- 
gra^ints into 'JLrfOnd^n. f tbo ooldecr and more anoiivy 
noxtbi A dif&onlty is tbat tbe belief is not oonfitned 
to X^ndon^ but is deeply x<oot€»d in jnany rixjpai .dis- 
triots ^vsTbeiNd tbe axnount of iinnxigration is 'V'exry spoLall. 

ISTono of tbose ingenions tbeories satisfies^ but 
aftox- all« is snob ingenuity neoessaxry t A ebsngo 
in oxxxr sense of propoartion as -wo gro-w older 'ifvouid 
sooxn suiboiont, for a fow' fx*olios in tbe snO’wr *w'bon 
■wo wore young w^ould oolour all our xnomorlf^ci of 
wrintor. Tbe obango may not be in tbo weatbor, 
but in ourselxr€>s. 

I would suggest, tbox*oforo, tbat tbo belief in tb<^ 
* old-fasbionod Obristxnas ' may bav-e oxrxginatod 
in a soz*ios of severe w-intojcs in tbo late sovonteentli 
and early oigbtoontb oentuxrios, but tbat ysinoo tbon 
its vitality bas boon pxxroly subjootivo, i so tbat it 
now^ xrofers not to any dobnito period of \ timo, bxit 
to tbo obildbood of tbo spoalcor, \ 


Tbe Broadc^LSting* of* Boiisxn ological Bopojrts. 


TI^ltOMC tbo rooords of a single w'oll-o<^uippod 
obsoxrvatoxy tbo position of tbo opioontro of a 
largo oartbcjuako at a groat dxstaxxoo oan normally 
b«> dotomxinod witb considerable accuracy. Olosor 
estimates can bo made, bowovor, w*bon tbo rocoxxis 
from several stations are available, and especially 
wbon tbo statioxxs are w^oll distributed over tbo 
"world. .A system of oxs: obango of soisxnological 
inforxnation by cable was inaugurated several 
yoaira ago by tbo Bxritisb Association- By tbo use 
of information received from stations In Xxxdia, 
Australia, and Axxiorica, JProf , JPt. H . Turner, 
<5bainnan of tbo JSxritisb Association Solsxnologioal 
Oo:i^xnittoo, bas boon able to determine tbo details 
wbieb bo bas oommuxxxcatod regularly to tbo 
X*x*oss. 

JF'or tbe ciroulati on of xnotoorological data, tbo 
sxdxmarino cable bas boon almost superseded by 
wireless telegraphy, and it is a natural develop- 
xnont to use tbe latter medium fexr inter -com mixni- 
oation of soismological inforxnation. Tbo first stop 
w-as tabon by !]F*ranco- Sixrco 1021 tbe readings of 
seisxnograpbs at Strasbourg ba vo b een broadcast 
regularly from tbo Bififel Tower* Tbo inforraatiox» 
is added to synoptic w-eatbor m essages by tbe 
JFrenob MIoteorologioal Ofi&co. Tbe soisxnological 

code wras given an international standing by pub- 
lication in tbo i^poirt of tbo J::tomo xnooting'(X022> 
of tbe ^eismolojraoal SJoction of tbe Xntoxmational 
Ooodotic and Ooopbysloal TJxxion. Tbe code is 
use<;i JK^^ptian M[eteox:v>logical Sox-vice for 

reports from XXol-wan. ^inoe tbo beginning of 
, seismologioal reports from XCew- Observatory 
bave been broadcast by tbe Air Ministry witb tbe 
midday s 3 mo^M>io weafber report wbieb is sent out 
^b^om iKidbroci^e at X4r b, O m. O.ME^T. Arraxrge- 
menM baye made by tbe Air Ministry for tbe 

transrxiiaEsion to XL^omeikm.. of soismological reports 
fr^dsirwitf:, .‘Bombay- *3CbeSe reports also are broadcast 
froxn XCidbroolce. 

Xn America, op«^opcdration amongst tbe yariont 
bodies biteanested in seismology is 'web organised - . 
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Xn format! on is collected from tbo XTnito^ Statc.s 
and Oanada by tbo XJxritod fijtatos Ooast axxd CJc'o- 
dotlo Suxrvey, by tbo dosuit S^oismological Assooiit- 
tiorx, and by Si^oionco t?ervice, tlio w'oli-l!Cxxov»*n n«‘WH 
agency. At tbo ro<^uost of tbo IVXotoorologic^al 
Office^ X-mxdon, it bas now l>oen arranged 
froxn dan. 1 , 10211, seismologioal ropoits w^ill bo 

transmitted regxxlarly from Arlington witb tJi<‘ 
motoorologioal synoptic xnossago wbieb is sent out 
at 41 b. O m. O.M..T. Tbis service is made i>o»«il>Jo 
by tbo oo-oporation of tbe XJrxitod States C 
and Oeodotio ^Survey, tbo TJnitod States Wcatlior 
Bureau, and tbo XJnitod States ISIavy. Tbo mc^t€’:orf>- 
logical message fxx>xn A.merica is re - broacic*a>st^ 
from tbo Bifid Tower at O b. 20 xn.'O.’M.T., and lit*' 
seisxno logical info rnxat ion will l>e ixxoiudod in t fio 
ro-issuo. Tbo intornatioxxal or {Strasbourg c.'*>do 
*will bo used for tbis soirvico. Xletails x^eganiiiitr 
tbo code, wave-loxxgtbs, etc,, will bo supjdied bv 
tbo XCevr Observatory, BiobmoiKl, 

Sunrey, on ro<g|Uost- 

Tbo data w-ill refer to tw^o stations w'bicb will )>e 
selected on oacb occasion by tbo C 5 oast and I ;**»>- 
detic fciurvt^y. Tbo stations -will be cbosexx from 
tbose for wbieb tbe pbases of tbe eartb^iualc!* a,re 
well dc 3 temxin€^. {Statioxxs not too far from the 
epicentre and pairs giving a good angle of inter- 
section will bo selected. 

Tbo list of possible statioxxs includes xxot oul.^' 
nine in tb e ^ United Btates (Berbel^r, Obic?a-#?o, 
Oinoinxxatl, Box"dbam, Oeorgetowm, JEfarvartl, St.. 
X..«ouls, Bitba, axxd Tucson>, but also two in Oaitada- 
< Ottawa and Victoria >, oxxe in tbe "West Xndies (San 
dueux), and four in or beyond tbe Bacific (Apia. 
XXonolulu, Manila; arxd 'Wellington>* ^ i , 

Tbe nexv seryice will be nxncb appreoiatod by 
Burppean seismolc^ists. Tbe elae^bstity of tht* 
systexzx by,, wbieb tbe.moet valuable data. 
selected for traxxsp^kiisMno^ notewortby- Xxx 
ousew ^ .estianates of tbe poantioxxs of toe 

ejpicentres of <Msrtb<xbabeis ydlf b»e AysisiOkfeble at once 
instead of after a delay of aevcMTaii weebs. 








X>st.^ «|r. J|£olA.. 3EX3BnB7j>s}XfeEM:»sr. 

BVCTS liAJS beexi. jPieic^z^ed l^y oarl>le tJrto deeb'fcli. 

' ofetan., 1 SSCjeaCMt^eqrooxi., sb^ iiz 

XC:4B^3^^Sb'''/4D<jiiXo3b^^ -l^gfcgdb j^lldEKrioa*, ^wifcLex^ ■‘Octarir^riiiL'ig^ 

out) znesMMLroli ozz dofiodea^io^r diseekcies oxi 

X>r. XaCexi.€ler9on w&s «, of t>l:io 

TJsodlvoreii-fcy of Kdizxi^Tur^li, wlzozro iam ak<±<lit>ioz]L tio 
A. <3i£rfcizz^uisl3.o<i. AOAcf enzio oatockt ixo 'was 
] p!Z*Osx<i.'S0EK4> of l>ot>tx SStrxaicfexirt:^* X%opa:;^sorL't>!At>i'v'o 

Ocroooil 'feixo XJxiloo. 

In X>r* !l8Coxxdox^oxi. Jolood tJxe st^Aff of t^lze 

P*l}iiyTsiolo®^ X>oi>Art>i»xe>rrfe of tvixo f^esoAxrola 

Zrus-tit^to iix Al^ordooia. . 'JBLim oixiof woirlc Ixx j^^l^orciooxx 
waus in ' oox3Lnt03cioii- wi^felx -t>jhto ofEoote of iil'trA>'V'iolo'fc 
iz*irA<iiAt>ioix oaoi xxiizxoT-Al mot^l>oHszi3L in AzximAls. TH© 
zrc^nltts of l&is in.^©st>is^At>ion. otx -tlxis A«i>©oi>'of notirl- 
■tion. ra.Adl© a pormAziLonti oontoibiat^ion to onx* !know<. 
l©ci|g© of tcix© sialxjoot;. 

In 10^0, I>r. JEIoncieirson was s©ntr to lilAst; J^xioA 
witli A gprowLj> of ot>H©i- woirlcors from f-Jhi© I?ow©t>t; 
Lnstiituito to OATxry' out> ah. ixxxr©c3t;i^At»ionL on dl©fi©i©no'V' 
<Ii»©As©s in f Arm AxilrnAls And AfrioAn nAtlv^os. 'JDlx© 
i*©jpoirfcs on -felxis 'worlc wlxioli li a'^t© I>©©n sont^ Jbom.© sHow' 
■fcHAti ii© IzAS ox>©n©cl \in a fiold of invostijcr^taon of © 3 c- 
c©i>t>ionAl intorosti- 'X'H© dAtA AccixmnlAtod s©©nx to 
tlirow nc?*w lij^Jht on som© of t^lx© i>rot>l©nxs of disoAS© 
iix Hi© AfrioAn nAtiiv©, Ttiis inv-t^stiii^Atiion, 'wHioix 
WAS ©Arriod ont> in oo-oixox'Atiion -wit^ix X>r, Oillsis, 
I*rixioix>At ModioAl Officor of K-on^A, And Ixis stAtf^ 
w^As don© nnd©r tiH©^ ^©xxotaI sxxixoxwision of a snl>« 
<!!omxnit>to© of t>lx© Oivil JRosoArolx Oonimift;©©, ©on- 
sistinjg of MaJoit WAltor ISlliot;, Sir I?V©d©riol*: 

OowlAnd Kojxls.ixxs^ Sir W^Altor l^^l©toii©r, I^iof. £3. I». 
OAllxoArtJ, I>r. A. T. St;Ant>on of t>lx© OoloniAl Offic©, 
Axxd t-H© I>ir©ctor of t^Jx© Itowotit; Xnst>it>xtt>©. All t>lx© 
dAlA ©ollootod Tbfy tlx© lAto X>r- H©nd ©rsoxx And Ixis 
coJl©A^x©s Ar© awaxIaIxI©^ I>nt> t>lx© 1a©1c of I>r. 

H ©ixdorsozx 's lx©l;p> in tiH ©ir int©r]pr©t}At>ion w'ill t>© a 
sorioxxs loss to t^lx© in v-ost/i^At^ion . 

I>r. JBr©nd©rson vrAs a nxAn of wid© cxxltinr©, wrlio 
WAS mixoii l>©lov©d 'k»y Ixis ooil©A^xx©s. Alt>lxoxx|^lx 
only t>lxirt>y'-t^lxr©© ^toats of a^© H© IxAd Alr©Ady don© 
IxrilliAnti x^esoAroIx work. And IxAd nndonlxtodly a 
mos1> dist>in^Br«^slxod fntnr© as a nlx^rsioloj^ist^, His 
d©At>lx is An irrenATAlxl© loss not> only -feo t>lx© Insfif nt>e 
-fco wlxiola. lx© l>©J^n,^S©d, l>nt» Also -feo t>lx© widor fi©ld of 
soientixfi© ressAralx in wtxioH lx© was ^x^A^od. 

JT. ». O, 

On. JM^AJftOosoaaEJBS, x>rof©ssor of olxonxioAl 

loGhnoloci^ Al> t-lx© C^sgrznAn ^©olmisolx© Hoolxsolxtxl© 
m ^rlinn, di©d on S©ip^. S*7, After azx onorAtlon, in Ixis 
fif tr^yi^^seoond yoAr . aer© indebted to t>lx© 0'A©m.«4?er> 

f or Jte©: f<]41owi^ d©teils of Ixis lif© And work. 
-^or n A t; d s^Aiy , in KrUxxxttzxiA, 2dA3r»oBoixes studied At 
Teclnxxsc^x.© Soofxsoliixl© in yiexmA And, after 
^rAdXxAticKZx tlxer©, was Aj^^vointed. AssistAnt to . 

a 4^ tk© ODeoknfsoix© IBlocsksokixl© in Drtixxn. In 
1 woe no keoanx© lootetrcuEr on fix© cik©znicAl teoknoloay 
of mxner^ oilSyfAte^And. AsjprH Alte . H© was Afxpolnted 
o^tTA-oix^nAry igaro fa soo ar "St And in I91S k© 

s\x€3o©©d©d to 4l»© okAir kC ©kesnoioAl teeJboExolct^gy. In J i 
N€>^ -909», -Vo*.-; ^ _ 


onjxxnotion ^witk X>onAtk k© csAxrried out nnJnsrdixs 
m’^estiirAtions on ooaI, Asokalt, And tAr. Mmr^ 
^osolx<m suooess in tkis fi>^d led to kis Annoint^ 
ky tk© •^l^.nstrxAn of Oomnxespo© as a 

d^e^Ate to tk© IntemAtioxxAl JPetrolenm Oon^xreas, 
wnerelxe nrejpAred a ©omprekensi'vr© r©£XOX*t on tJx© 
Lxojecst of AsjpkAlts, And k© was ©leoted a nxsxnkor of 
>n© Xntexrx:^tionAl I*©trol©xinx Oommission. Tn i^or/ 
X© c>©;^An tk© nuLklioAtion of a oonx]pr©k©xx8i'«r© -work on 
'koTOxoAl Analysis, wkiok kAs kAd a wid© ©iroxxlAtion 
»mon^ AnAlysts. ^k© r©seArck©s of ftlArAosok©s And 
jp xxjxxls in tk© n©ld of okonxioAl teoknoloAy, And 
XArticxxlArly of oils And f Ats, l©d to tk© x*^kn©Ation 
numkor of s©i©nti£Lo piA£»©rs, nxAny of 
vkxck doAlt witk iodomotrio nxetkods of AnAlysis 
tnd tk© A]pi>1ioAkility of ICj©ldAkl*s m©tkod of 
»stijmAtins nitroj^en to tk© AnAlysis of nitro-gronns 
n or^Anio oomjxouixxds. 

ilA- I>oTrox-AS J. 3P. UrsnncnoBS, wko di©d on 
••ow*. 11 After An ox^ra-tion in I-ondon, sx>ont nearly 
k© 'wkol© of kis lif© as senior soxexxce master At 
lAlwom Ooll©^©. a?k© ©Id ©St son of Mr, rTkomas 
lorridj?©, solioitor, of Iieic©ster, k© w©nt xxn to 
VAdkAxn 0011©^©, Oxcford, snd took konoxxrs in 
tAtxxxAl s©i©nc3© in 1B^2. M© was for a skort tim© 
xn Aster At T>xxlwi©k, kef or© kis Ax>I>ointxn©nt to 
IaI-voto in 1B$13. -A.t tkAt tim© seiono© -was Almost 
inkxjown as a sokool sixkj©©t. And ;]Bexrrid|^© was on© 
f tk© pion©ers of soienco teAekin^. Tk© nrojposAl 
o found A S©i©xxo© Alasters’ ^(\sso©iAtion onmnAted 
10CX>, wken A letter xvas sent out from J^ton to 
fcx© soieno© nxAsters in ST sokools. Tk© result was 
K© .AssociAtion of JPnklic fcSckool i^ieno© lM:Asters, 
’’kick 1 a ter kooAxn© tk© Seience iAIastexs' .^Lssooxa^ 
ion-^ JB©rz-id^© was on© of tk© ori^nAl xnomkers, 
rxd in 1 OOT was Ajc>}point©d seoret ary , koldirx^ tk© 
ost for tk© mAXcimxxrirx period of four y©Ars. 
1© seirved for s©Ar©rAl y©Ars as secretAry df tk© 
©otion of HkinoAtioxiAl Soienoe of tk© IBritisk 
>ciAtion, And aIso as r©oord©r of tk© 3©otion. To 
fcx© ©nd of kis lif©. And in spit© of sexrioxxs ill-k©Altk, 
k»rrid|^© renxAxned An indef Ati^Akle worker, AlwAys 
'Anting to xxndortAk© more tkAn kis fAir skAx© of 
©xnmon duties in sokool or in ooxnnxittees . !E*n* 

txusiasti© And often ixxspiring as a toAoker, k© 
iuded IF, W- .Aston Axnor^ kis pupils. .As a ixouse> 
xAster At MAl'vern k© ^uiokly w-on tk© demotion of 
is koys, xnAny generAtioxxs of -wkom will xememlxer 
is esc Ample witk Affeotion. InoroAsing itl**k©Altk 
nAlly oompelled kis retirement in jAprii X03T. 

Wbs regret to annoxxnoe tke following deaftiis i 
Bfr. dames Hldwards, oxxrAtor And seeTetary to t|XA 
wt© IMCr. U. d . iHilw'es, witk wkoxn k© wtas ©©aoexAiMad 
X© prepATAti'on of several xnonograpks on tk© lasmriT 
Aowzx DutterfUes, And kinxself An AUtkorxty tfiok l^ritisk 
Mtlea And Homopt«A, on Oot. 13^ Aged Aeventy^two 

X>r.* ITrAnk O* 'WAgner, prasxdtewt of tk© Ros© 

©knio Xxxstitute sine© X933^ Imo Wn worlcon 

snxAnxo design And eaoKgin© testing, on Xifioy, 3X, Aged 
acty^four yeAVAr 
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'T^sobi <3sox>t:lxxx>^<3. iUtig Ma tB W ^ ^CUclcI" 

'Wieaik.K»eM3«K^ o£ 23dl« 2lC4»J«»eiti3^ 't^l^l& SSCxxi^ ^UtXr^lsai^ of 

Jxi.& cSo'v^O'toci. jpoo£>&«> 'wi(t>l» c^nxiot^^r fluacf -tJrKeix* liLOnsrfcrfa 
<foo 2 > ja5r3to^«k*il:i.y- fox- *^11 ±Jt»^ Tnoxxx)>oxr» of -tvixo jcoyaJL 

, f«Krrxll>r« X>\xrwt^ ’fcixo ^E>«fc«tv nrxootsJba. 

V nxill£oxl^»^c>f oif^^orua. mti' ixonao 4SUBMcf <o*von9«i«u9» l^oeno. 

tTijocricatOKf %o^v«rcka:<la lnMe»ci. of i3xo>i^o<ehei 49fe1;» JBoolcAogiH^MtanL 

IPolAOo, eurxcl &'sr4»r-y lanjJUotslo xreoox^din^ ^ECxrxet^s 

'oooxXl'tdozx I^OCKOL ^m^gj&trXy ■a.7i«r«ULt>o<:f. Xt^ im oof> isxxjr- 

jpxr^iwio^ 'titxcb'b tilxo vox-y 'fcar>rijc3t.e^ ^jtoo 1blxz*o%x^lx 'W'lxiolfifc i%km 
Int.ciu5i 1t»c»OKi. ;£>«usHaHuny^ slxooldl IcmX to 'wojgklsaaoflbn 

tffcioiri Alxxxo8t> t>o oxlxj&xjusrfctioo* l>xxt; X^y xmsItx^ ovoiry z^ooojroo 
49»t> t^lxo <XiiS|3oj&cirl of arxxocfojm 3too<fxockl jsoioooo* tlxo 
jpJt&>ns£oleutxi^ JnniBk^o fxooxx 4a.l>lo to ro«bixi.t>«kizx lxi«» 8t>x*€Mtx@rt^]r& 
tio Jostvif^ t^lxo fxojpo t>lxfik.t> -tlxo tsxoobloAOxno 
xofikl^MCi^r CkOcX Its^ oifocrt® -wfll l30 ooxnplotvol^^' ovoxrooxoo, 
tbJbioxx^fx. j>iTogrire>ieHSi to-wjafcapciei jporfoot; lxo«fclt>Jhi xx%»,y l>e» slow^. 
'WXx4E».t> 'WO euro oacxxiouMe^^r -wrotyofiaxiL^ io vojclt>ja.l>ly o> 
o^nixxst# c^soopio. writilx ^woebf>oxu» X>y t>lxo 1>oot> 

oxiotvijn^ Isariowrio^dlgro of l^ootooriolo^y* arociiolo^acy oocX 
olocrfcro -tlrxcwrcfcl^y » ojsojptiio eruur^oxry cuxcl xxoxax*olo|C 5 y’. Wo 
o»«rk.xxot> oanttoxrfcefcijti- Buny olilxoxr t>>xo-o^]Kt> t>lx«ux t;lxot> t^JKx’O'ui^ln. 
t>ltooo a^jplioofioxus of sdoxxoo eurxd xoodioaJ skill Ixis 
XkXojost^y wfll l30 jarrosox^vod foxr oxckoy yoaxs y o<> to , 
xoooi'vo tlxo JxoxxMBHgpo of Ills faitlxful j|poo{>lo. 

&1CJBX 'Wxjl.jl.ijum; Bo-arx> X^A'wxcxnars, distio^oislxod io. tlxo 
ttof>aftxzxozxts of goolo^gy, airolxeooloig^y* and a*xtlxr‘oi>o~ 
lo^ry.. oolol>xratos tlxo nxxxotiotfx arkxxivorsaxry of Ixis Ixixrtlx 
ojo. 'VS^odLnosday noxt, Ixadjo^ Ixoon Ixoxm on TZNsks. 
X633. ’"IVo offear vary Ixoairty oon^ratiaXationSp. in 'wlxiolx 
xero aro STtJoro all scsiontific wrotrldoars wriil Join* to tlxis 
^otoxran of tlxo old>tijne * Joyoxxs IxandL * of ^oolo^^lsits. 
Six* ’W^illiam xnraei Olootod. a foUo'w of tlxo f^^oyal Sodoty 
sixty >ono yoaxis «HD;o $ Ixis foUownalxlp^ tlxo Oooloj^oal 

Sodoty i»» fBOw-ov-oar, of lon^l^jr i>€nriodl sixty -sovon 

yoajra^ tlxon^li. tXxat is oxooodocl in tlxo oaso of ]M[x** 
XCjrnost l^ooX*. 'wlxo. Irxas l>oc»n on tlxo xroll aotnally dao'vonty > 
nino yaeurs* and -wlxoso a^^o la xnnoty >so%ran. 3on of a 
olorsyxnan» ^Williaxn JSoycl X^a'wkina 'wraa txoxrn at 

T^xxt tinig ton 'ViOarajS:^* naaxr W'olslxpool* lMEonts^znox*y> 
afLlTO. ' SSdnboatad at Xtoasa ll , Ixa ^piradnatodt at 3'as\xa 
OoUojBps. Oxford^ of -wrlxlolx ooUaso Ixo is an Ixonorary 
fallo'W. jESd-noing- a atron^gp l>ont for ^ooloj^y, Ixo 
of>tainiad a ]poe»t on tlxo Oodloiarioat ^nsrvoy of Omat 
J3xit<ds3- in X&02* x-oxnainizx^ nntii 18^9* -wrlxon.fiia l>ooamo 
omratojT of tlxo IManolxoator <Owona Ck>lia^o> IMCnaonvn* 
Ixia oonnoxion in tlxia oaf>a*»ity oovoringf a lc»n8 e^orioa 
of yoars $. it wonZd X>o difflonlt fiadood fnXly.to 
tlio oonso< 2 tiant Tiralxm of iai» aorviosa. XXo is still 

33 srso 33 bally oonostnssd! in tlxo ds'v^olojpKnsnt of tils in> 
stitation^ Sir ^Williairn tdok njp in X87<A» axid lonigr iisXd, 
tXis olatair of ^gsdlpjgEj??' and ^paXsoontoloigcy in 
OoXlsia^ <^*i3H>srwar«ia "V*'£ctoria ‘CTniirsrslty >. An o<idgBinafci 
znsnci.X>sr <Z8^^> of tbs sdsntido oojmxnittss distrusanng^ 
tbs C^xannsl ‘Tnnnal projsot* Sir AV'illiasn ^was sn* 
tmstad aritlx 'tbs ^^so3«>fi:i<3a3t snar«ray of tbs ISnjg^isfa and 
IP^rsncb ooaatet. Stnnnlatsd by tbs rsssarobss of 
Jl^rsatadoby 2%s snspe^fisd in oonaidsrationa rsf sir ri ng to 
tbs sxistsnns of oexat dsfiosita in XSlsnt. *X*birty*d|g^hrt 
ystea iMbslc* in a ^ ggn nnngaieatjigMi to of IMCar. d. 

X81K>*. antsttect, ** Tbs I>iaoo-V'ory of Ooal nsar l>0'vsr,** > 
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tbs story of tbs antarpeiss was rsdtsd in illTMBrtaiiation 
of tbs progrsss of a soisntifiLo idst^ - passing" 'fcbTnnriTiglA 
'v-arioxm pbasss. 'Tbs aontb-sastsm -soaiMSidld is now 
, ** oXsarly dsfinsd» and ranks among tbs asasta of tbo 
nation *** CX>a?^^Xcins» X018>. 

K ' A " and ^radsd'^lfst -of 'l|iapsra' tsodtdsd ''^n ' tbe^ 

‘]|^oyal Sodist37^S ** Oatalogus of Qoisnttaao 'JPoqpsrs " 
stands to tbs .orsdit of Sir Vtl^illiam. JBsyd X>«HdcinK.. 
Obisf in importanos may bs msntionod bis sorisa of 
monograpXis on ** Tbs Sritisb X^sistossns Ikf annnalia,' * 
issndi by tbs TalesontograpbioaX Etodsty 
'%^ild animalS;* bs rsmarlcs* ars of sq^nal intsrsat to tlio 
gsologist* tbs arobasologist* and tbs bistodan s for 
tbsy afford to tbs iSrst a xnsans of olassifying tlio 
dsposits writb 'wbiob bs bas to dsaX* wbJls in arsbcSolo^X 
and bistory tbsy X>scur a dirset rslation to tbs nmooiXM^i-^ 
and si'<brilisation of tbs bnman dwsXlsrs In tbs saxoc^ 
rsgion- l^ssidss tbs forsgoing« bis pnblinbsd 'woi-lc» 
inslnds two fasoinating books* “ Oa’v'drXXnntixi^a: ” 
<1874> and'-v ** ISarly IVXan in ^Britain ** C fs€tO>. 
formsr trsatsd of tbs formation of oaxi^s and of t.Hr 
ligbt tbroTwn by tbedr oontsnts on tbs sojonm of 
in 3Elv«ropSj* and on tbs obangss in olimats and joc^-o- 
grapby- Of sirrxilar slgnifloanos -wets bis oo-opsrat.toii 
in tbo sxploration of tbo byesna don of "Wookoy 
nsar Wslls. Sir 'William is XXon. X>.So- <Oxon>, sxiH 
bo ban rsosivod from tX^o Ooologioal Sooisty tbo 
and X^rostw^iob mtcsdals. XXo ^was prosidont of So<?lic 
O <Osology> at tbs JBritisb Ajssooiat£on*s mootinpc t 
JXatb in X888. 

X'otb osntsnary of tbs dsatb of "W'illiaam IfcXydo W<' 

laston ^a 4ex>ntsmporary of X>avy and X>alton— fa.1 

on X>oo. J22S. Vl^ollaston -was bom in 1788 af Jtia, 
XXorsbanot* UaTorfolk* tbs birtbpXaos aI«M:> of Cliroof? 
Uorrow', AJLtbongb sndow^sd writb tXxs oantions J'JkIj 
mont of a tms natnral pbilosopbsr^ and tbs xnanii>ul4 
ti"Vo skill of a 'wiatard, bs yst Jizst misssd tbat loft 
sminsnos in tbs -world of aoisnos -wbiob somo of H 
assooiafss attainsd. XXia intsrssts l<s.y mainly in th 
indnitsly littls ^ in a mioroooam of bia o^wm rnalciTif 
Aftsr bsing sdnoatsd at Obartsrbonss and Oamtbri<lgf« 
X^ollaaton sot np in praotios as a doctor at JBtxjury Si 
IHSdznunda. XXowsvsr* on aoconnt of bis sbynose* a-n- 
aympatby *witb pbyaioal anffsring* bs nsabaod Ixi 
nndtnsaa for a mdaioa.1 3pracrt»ti€>nsrv XUnskily b 

cams into a oomfortabls foortuns* and araa able t' 
abandon msdioins and dsv'ots bia to artpliei 

scisnos* -wXjuen atill as a ydnsrtg nmn* bs was tjyirtsr 
sstabllab bimsslf aa a pinyaioian in ;tbS mst-ropolis* 
Xn 17Q3 bs -wSa slsotsd a fallow. -oif tbS ■' ^ISSny al £^oei«t 3 

bia fatbsi* at ons tixns -waa on ita '.sonnoil — 

tbrongbont 'tbs -rsat 'Sf /bia bfs' ' bs* tjpHeW 
tbs bononr of _ tbat 'dfatingnJd»Sdt' bodi^^. dt a o<->nKta»< 
ocsnt'ribbtor "to i'ta .‘pdblisat«oda^''aa\4a'tw¥d5^^ »»<1 

1880 «d intsrixn parsaidsnt i bs basing bssn ol<9et<« 
to ancossd Sir i^Toaeapb Banks* bnt knowing l>avy « 
ambition* bs -yasatsd tbs Sbair a faras jqaontba l*i.t^or. 

W OT aa ^o»r*a roou rkar^lr ab l s asiatonsaa of -daton 
a topis of sonwSnmtion 'aaaong bis -fntbnato fnenue- 
On bonsbstfc bs cK>tdA dd^acirib tbx^t 
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o€9m^%A ^tkcsfx mm%0^ «^cMB»i» %4» 

lifc^a y i #W < g^ <» w * 33C« ote&MO^Vvnract, «n0nr«»3P«iJU ^afeea^Jg lA»fc«9w i 

XXG^ te «0«<wi9^pi*iiebe^ to. tito» o€>i3UB(<xriuko- 

tioien cHE 3»to g?feMgM»«ii*scM»r t:toc«»^u&9 o* 'p^^fjSanxtmi 

wirO;» «hi»i«9L to. w ^ri ^ fto igg O^ «r volM4o tscOI to «i. toilcwr*» 

t^totoloi^ pt4evw«»3Ptoct diickx»mi0ty -feo xr«ifto» 1bHo»o toaH» 
t;o tooiBKtt^<!rtwipiOCT.c!>e>^ l3^>to»t:^ar)CM9«» jevtt 

e«r*^ 03 g^ttoto^a»t 3 r to»1b«>dL ±/1ajs> 4r«Mci^e» of^ o£ ■t.'t%<& 

9VL«4«to Tb^lo'Wi«k|a^ A ctoaHLlI 'wlrktotto. 1^10 cSis- 

^o-v'^vy o£ !^a«i xuiwrei sn^wtoto jpmXXAdli^vancx Ax^dl -rlhLodUxMaci. w«w» 
A cliv^c^ lr®0ialfe o£ ^lii«Triio«i*I «Kirtoljr»i» of 

<li80Ciircto»<3L 3>*00X%x]k«uEM»B o£ pklebf>ixijet arosiduoei. ^o «»iK:‘t>ozi0l'V'O 
cmiA gpe«EkOjr«iai 3 r 00 itoto11i1b»lo w^mk fii» lcatiw>^wl4BK3L^0 of 
0oio:ait>i:l^o TrwuBLfi4>o»-» 't-lxcbis. fao *^00 fcummll^ir^rl^r cs«lI1oc3. £*^0 
‘ 'E^ojpo,* *X^ amiah»xy of Inis ioXToxn-tdons a<xi.<f olisoovoariss 
'Wollsstvom s X^a*«wer4>iGsX sxaudL xadLsrlcofsbl^lo foznro* sTn<3. 

lni» £>ojpie(OOi>io sinoof*«fcolo», o4Bfcxoors Xvioictoir, sin<X roftoo-fcami^ 
^oruoranoivox* foaxrKl s. rsabcily ftolo i -wrlnilo Inujis ■ro<ii»oOfVoay 
of fetao «taHb of oof>t>imgf <fi0imozx<3s euracl of arearnciojriarie: 
pistil OOTO mslloslnlo ^ctrosrfcly ixnox*O04aocl Inis ianooixxo, 
±i o lt>o< 3 ioostiln.o<i f axocis sncl f>arosoxnt>s ‘ tvo t^lno Itoyol 
{Soo»ot>y, -tlno JFLoysl Astoroanorraiosl Socsiofy* s*n<3L -fcrXae 
f 3 <i»olo^ 5 iosl Sk>oiot>y, t>Xio 'W'ollss'toxn noodsl of -wlnioXi is 
insT-ooci sdriior- Inizn. 

Oisr t>lnio sfikanoo cis-y Wollssfoxn cliod, JRroX>ox*t, 

-fcXao fia-sf. j>rofossox* of ^arsot^iosl ss-troooxiray ixx fHo 
X" r*ivo»'sit>y of JEJcitol:>oT*j 5 ti . T>a>sso<ri swsy sti AVos-tlooXa* 
let’ll 'w loltcsfairo, Insv-ian^ laolxl Inis j>ost> siancso Blsir 

lia^f InooriL s xnckn^s.1 s%x.T*japoori., sxxd ajv’ss j>x*«*»so*nti st. t.Ho 
ool>ioxx of ^f>ril 12!» 1VR2!, -wlnoxiL IXociosy l>os.f> tXao OcwroLto 
"lo OiMttrtso am t.lrao VV’est/ Xoclios^ soxf In© st>t«otn.<l©cl CJspi't:- 
.'-for^rl IXol>oirfc BiXsxnJO©)ra« tstIxo 'virss aoox'iisully >?%rouutt<i©ci* 
riao xnolnlo fsToily -fco nwrlnioln M-samnors ln©loanggo<i» io 
ri sf If o<J© t>o ]l3ls>ijr, solioitiocl. flno Oron^rjcx t>o fontanel &, olxaiar 
Of >\ixra« sranl -Clnos JElisixr Inoosumo s jprofossor* out, Eldian- 
'T'ino I30S-X, Inowovox", nw^ss s sijnocxxro, -witiln s 
•volsry of JE120- *Xln© 'wan-feox' I^onwurn* soarao yo«ur*s 
-.cntcl : ** Xf lEllcfcrix* -wss znof> s> px'tabot'iosi asfx'oinorxaoir Ixo n«rss 

am <*7cp>€»triixioot>Ckl ^alnilosoiplnojp of gja^st x^janxfo, jstnei Inis 
>ac.x3eTnrxnoint;s sxotcl olosomrst^ioxns o*n t;ln© r©f rsangcilnili'ty 
nf Ixgriit; oacci-fcoel ootnsidlorafctato ianfcoi^oslb im Inis onwTtn <lsy^ 
mnd xxksy "lao an€!M!Ml nK^if>}n j>3Pofif> ©•V'oan ano^vr, 'wlnoan ^Inilo- 
oOfaHsxs ©.and ©3c:|pojriannoo.ts laennro o<j|ia0.1ly ianorossod.** 
L7xnfoa*t>naanst:oly * fow <lot3«»,xls saro Icrinowna of ]Blsia-*s lifo. 


-A.'xr ou soosaai; xaaoofiijcag^ of fJtao OoaaxnciX of tJba© JNTtsfctsdoansl 
IVTxasovurxn of W"t9bl©s,» ot, iot>t»«Kr "wss a*oooivod fa*oaan 
X'*jr«ssna3py ianflaxncdKiangg t^lao Oonrorataannoratir is 

t o TXkOkUi^ e^axalis f aroaan f^ino TQ'cct^oxacd JSSacctooeS'OOX’# sanaonwnfj- 
tiajQf to £G0,000« thow0i3rds t^o oost> of orootrian^p t^Ino ©ooomd 
siootiioriu of t^lxo X^<M>ioxncd Sbi'nasoanana. of Wslos. *l?lnl» 


Hsot-iom wilt nxaolnado tJfcME» Etos-fe Oslloiry sand t-lao lootjoao 
1 l\©st>aro, Sand wsUl 'gxip<>^x^3k^ adac. sddtoionnsl oaelnilnitaloan 
a-ooaan^, 3%© of «^ia4ls fiaunblnoar taanildltngp is 

t&o to Of ftos SOTO e^l>oot> ;eao^OOO 

t to Insand^ «Msd 3C^«?s«Mwau!*|^ lagriButnf is ocasd© oan ttoo 

ooixditiicsar t^hsMb t4»a^ ite0*000 nroqitojnE^ will to 

X loos^y'^ <3tov^l^«nann^^ tons tnosan iandnaood to 

» ttoU» iMStob^ tsito mrtow of sCfox-dtogp 

:• to tos-'HSJStoS^fiileicss^ df aa»n«TOidc>ya!?net»tJ 

|C*TOvstoto to tto^rtots^ Wd«to><vSS!S^ «tod o*i too nrodst^- 
pt^TOdto® f^bto JIaito tos so ^gOsosd ss tjo 

*?«►• ' ' 


-.t^TOi^loy di’PSoMy 'tor todiaroo^ly# 

-Xin 'sx^xitss d£ taaO' ■ i s cto to ■ ~d>g^ ' 

j^t^essioan 'ian 'feliO' ISonx^ln ''VlTaidss 'Siros# it> is oxpocartfoclr t>lxst> 
^lao samara >a«o(^ada?od ’Sdll fe© snatoioxnlaocl ian .0 si3«>art> tsj^tapwa • - ! 
«tod. so sacaslal© trlno offoar of. 'feln© OoVsx*anaanoi:at> t>o Ito 
iodosnaod. XMLsans^ s^pooifiostvioans* toad tolls of qtastofeitios 
ftor . ipsart. of t>lne wda-lc , lasiaa^ slarosdy ' jporspaiaeod* t>lao ^ 
OonaanoaX is ian s positv&ton to soo©^^ t©xad©zs fox* jpsorfc of , 
-t^la© ooant©nntjplst©d tonilcfUanj^ st> oxao©. sand it> is lno3>«^ 
ttost^ "Wojrlc will l>©jg:ian ©sarly iuta t^In© i^©w^ '5ir©sir. •XJb© 
ooaara3plot«ioan of t>ln© mow 'wixi^ will tslc© slnoant; tlaar©© 
y©sars» l>aat> wrlasan it> is ©nootod 'W"sl©s w'ill lasnr© iai. it© 
l^stioansl 'SC-tJUS©aa.a3n oan© of tla© dan©st sod anaost 
dst>© aanaas©naTxn Xnaaildiaaggs ian tin© -woarld. 

X3bt ©an|^an©©aian|^ iandnastary tla©ar© sr© oinfoartaaan;st©ly 
soaan© wriao Insnr© ianitist©d iaa.nr©antioans wlnioln Insnr© 
jaarovod of ^rost ©oxananaoaroisl n^slan©* sand y©t Insy© 
rospod littl© or* rnotlnixa^ faroran tla©iar iannr©antioan. A f©w* 
tslr© tlnis ian s p»lailoso£>inio sjaixit sand etjp& anot ©aran-> 
Inittorod l>y sooiang otla©r*s Inoiarni^ ]noanoaaa*©d for* lasmiangp 
tsJrora soann© sli^lnt j;»OLxrt ian tin© d©^©loprxa©ant of tlaoiar 
id©ss. Ooossioanslly w*© fiand ora© wdao tslr©© s Xa®^d© ian 
inis oinetoxaarity . IX© Icanows tinst la© d©s©w©s wr©11 of Inis 
follow* -ran©an- XX© is anot Inlixnd to lais ow^o. xanozits, sand In© 
z*©©©^!© I>©ianig jp»stjroznis©d lay efov©a“anTan©ants, 6ooi©ti©s, oar 
iandlnddnnsls w-lno Isoow* littl© of Inis 'woark- Ootsidoars 
a'o^srd laiana ss s Ixomnnit^ oar possiinly s annissantintrop©* 
X^oolcily, laowro-vor. In© g5©*n©a-slly Inss s f©w fari»ands wlnos© 
spparooistioan la© vslna©©- jSuola s oan© wreus . Olavoar 
3X©s'v*isid©» w*lnos© lif© Inistoay ss s f>ioin©©ar Inss i>©©an 
w^©]l wnrittoin i>y MLa*. X%ollo A.j>inl©ysird ian JSZoctr4<S€^ 
Ooamaoa^o-aeso^-torn for 0©tol>©ir- XXis ianv*©zntiori of tin© 
distoartioraloss oiironait ian t©l© jalnoany sand tla© ^ri&eut. ©oaaca» 
aan©r*oisl donrolojaarnornts to w^laaoln tin is j^sv*© iris© sar© raow* 
w*©ll kanowran. IMsiny of Inis disoonr©x-i©s» hxo'vtr&yiroT’, sz*© 
raot so wroll kraowran,. tla© x*©ssoin laoiangp jnsartly dxa© to s 
stnalnlnoarra oiiangd®®Sr f^o lais ownn xan©tlnods sand syrxalnois, 
w*iaioln x>rats difUoanltios ian tla© wrsy of ©nroaryoin© wlno 
lass anot stvadi©d Inis w'rntixate;© olos©ly. Soanca© of toN*^ 

fan©inds ^XX©iana*icln XX©a*ts, foir ©ncekzanxal© w^oar© , • 

sw*sjn© of tlais. 'W'© anotic»© tlast ian s l©tt©ar wnriistora to 
laixra lay Hortac firorra JBoanan ian 1890, la© is told tlast at is 
s fsls© jairid© w*laioln i>jr©v©ants iniann faroina ©acjplsln.iogp to 
otlaoars ranor© family liow lais results sar© smrinred st. Xt is 
san©i©ant wrisdoaxa tlast tla© rrasray will ©ncjp©ot 3^00 to 
ooTO© to tln©xxa sand anot ooran© ux> to you, 1>© your arantodfas . 
©nr©r so gprost-” Tlaus it w-ss anot for Isck of gpood 

worldly sdvac© tinst XX ©s visa d© parefearaod to tac^yol lay 
tla© difficult jnstln lao olnos©. 

Av s £^an©rsl anxootian^ of tin© Sooioty for tin© l^*r©s©!rvs- 
tioan of tin© Ip'saaans of tla© lESanajair© wlnidn wss ]n©|d i«a tXa© . 
l©ctur© insll of tin© 25oolo^osl ^ooi©ty. Rc^gpe^t^s a^topk,. 
'oxa X>©o. 10, Xlr, d. IME. X>©arsoln©id,. Of tin© Xantto^a3fe©titotol 
Xanfoaraacastory Offao© for tin© X*rot©otion. of X^stOEaN»v 
ZXrus8©ls, izntroducod tin© 1st© IMCr. Osrl J^Xc©S©y^.s fiSnoa 
tsk©an iza tin© XCivu Psxrcr XXstioansl .^kll>enrt>« ,^^OI,Sisxa 
Ooxng^o, wlnioin lass zaover ln©©in ©xlnibitsd. in pvtoXi©* 
XXals film slaows ijnt©irestin.£p sc©nu©s inn tb© Xlf© ©d tl»© 
axnoanantsian gpnrills, sud s -woandsacfiuil prrSMftrnti'taojPLfc- of -tsl iH© 
liv© %rolosano©8 sand Isvs IskOs of tXa© Kivu smms. '3%© 
Slol^sxn .^LrzntasBssdor,, IX..- HI. ^Bsaroza . CSsnrt^im:. Ad© 

ACsarol>i©inzM« sft©rw4tods gsv© saSfc " ©d d rynomaf' ‘tom' ' HEitoci 
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mackiA i^i9^gai'Gst^t&€$. 3l3iiritidMaJbL 

AdLnr^iziJaturAt^OX^ <xt ^£lu» m/dk^ oi axiin^er maemBh odP XXjg;;eunHcLci^ ^vvwjciJldl 
cieolcurei^ i:>lM» ocruxii'fcx:^ oax. i.'ti» of, t>3bo 

OilHio ck ^CMoofaxctatr^^i^ foar f^jKo «.ya.i.rica4a3Ua>. *]yDr. JT. 
Ooaorr)ii9isdoJX4»r‘ for f Ixo XJaaioxx of Sotxfix ^Akfrioab* cfo»csril>o<3. 
'vcrlxckl:. ie Ixoiar^^ 4^ozxo Ixx x*o«t$>o<st> of ooljariaxj^ • ^peucn^ ro^ 
eior'v'OR eunidl ax«i,tJtooo)l parries fix Soof^lx .Afariock. 3!liffl03Ly 
feijrrrrioa''j» Cbx’O axo'w^ lajacuriara^ l>c^l>ooxi«i« fox* <5lo 

so xri.uo1x la>r cfos'fcro^rixaLjDr fiAargncafol; izasootus cuac^oxx^ 

t»lxo O3roj>», tklxa1> -fclaoy xxa.\zo>i, xxaoxro i^lxcux zxx«bl £0 xxp tilxorolx^r 
for flxo ^X*aJ.za -bliieh*!/ 1 ^ 1 x 03 ^ ooostxxxxo iblxOzxiLSCiJ.'V'es* *3f2xo 
zarxootyixx^ IxcuacsodL ek rosolofioxx ‘tilx«bt> ** t^lxo Sooxo-fc^^ Ixas 
laoxirrl "witilx oorxoorri eoxcf rogroti arO lEJxi^lislx j^mart>y 

Ixas lo£t> for Afrios^ oxx cux aorof>leio.o allosod ±o Ixo 
o<^ixix>X>oc3. for t^lxo ]pursoLi‘ti of -wild e^rxiTOCkls fronx f>>xo 
air.’’ 

*X^r: ■fc’woxx'fcy-fif'fclx atxxxivorsary of t^lxo firsf ooxxfcrollod 
Ai^lxt^ a jxoxvor-driv'orx aorojxlarxo, zxxado at> 3ECit.-t>y 

jEfa'Vt^lc^ JN^oirtiix Oarolina, oxi I>oo- 17, 1&03, l>y -fcJbo 

'Wrii^lx-fc larotflxors, xv^as oolotara-feocl at> a dizxzxor Ixold at, 
trlxo Soiozioo IlVf xxaoxxxarx, Soxx.’fctx JECoxxsirx^tiOXx, oxx JWEoxiday 
last*. □T'lxo dxxxxxor -was Ixold xxxxdox* t,lxo axxspxoos of t>lxo 
Zlr<,oyal A-oroxxaxxtiioal Socsxotiy and, xnosti afxjxrojxx'iafcoly, 
ixx trlxo ^allory of t>lxo IVXxisoxxxxx ’wlxoro t,iio oxx^^rxal Wirij^lxt. 
xxxaolrnxxo Ixaxx^s. 3Vlr. OrdfUtlx iBro'Wor, -wlxo -was t^lxo jQrst, 
Sllxxig^lislxxnaarx to fiy wi-til-x -tlxo Wrxgfiit; Ixrotliors axxd la as 
l>ooxx olosoly aasooiatod 'wdLtlx t^lxoxxx, ^eLv& a sJbiort, ad- 
dr^AS oxx tilxoir w^orlc, ixx -felxo ooxxr«o of xiv'lxiolx Ixo said t*lxat- 
tvlxo 'W'xriglxta, Ixavxixig oozxsidorod fxxUy t>lxo -worlc of t^ixoir 
tfxrodooossors ixx at>t>OTni>t;« at> Ixxxxxxaxx fli^lxt>, dooidod fixate 
t^o xxxaixx jpxrolxloxxx -was oqxxililxriixxxx rat.lior l^lxaxx t-lxo 
ap^lioatioxx of ixo-w-or to win^s. Tixei^r Ixiailt a glider, 
-wlxlolx "W'aus l>alaxxood l>y oJxaxxf^xxg: tlxo azx^lo of tlxo 
^wixxe^ A loxxi^ soirxos of xxxoasuxroxxxotxts^ of tlxo 

lifhb axxd drag^ of tlxo xxxaolxixxo 'wox>o xxxado, ixx -fclxo M^ixt 
of /wlxiolx ot>lxor ^lidoxs -woro Ixoilt/ axxd tostod, a -wind 
trxxxxxxol IxaxdxxiS Ixooxx ooxxstrxxotod xnoaxxwlxxlo ixx ordor 
to axcaxxxixxo i>lxo ofEoota of -wixxd jpxrossxaro oxx sixxrfaoos 
at, xrariotxa aacx^los. I^iixally, t>lxo txarst ipowor-drivoxx 
xxxacliixxo waa dasiigprx€»d axxd Ibxxilt, o voxx to tlxo oxx^ixxo 
aSExd. 3 projg>ollox?», axxd sxxooocsefxxl di^lxt “was aGOoxxxx^lislxod 
Orxx aE>o«$* 17» 1003. S^oxxr fli^lxte wox^ xnado l>oforo a 

. wiod teifxixod tlxo xxxaolxixxo ovor axxd wxoolcod it, 

x^aoe«x^ 'kxooxx rostoxod l>y IMCr. Oxrvxllo Wri^Ixt, 
acod iaO’vir 3aaa:x8f» l«x -blxo Soioxxoo IMCxxsoxxxxx. Tlxo azxzxxvor- 
^aary :<^lolx«ratc>d. at Kitty XHawlc ixx tlxo f>x*asc»xxoe of 

axxd. xrojpz^eaOxxtativ'oa of tlxo XJ.S. 
axxd yarioixa aarozxaxztioal orgroudaatioxxa, 
toy ^ftoo dxx-voxlJjagt Igraxiito tooxxldor toaaxrixx§^ a 

"n^oxacxo^al tatoiot.' 

V ; Aj» tooMt^^spfMpy -ipxroaxdoxxt of tixo Kdixxtovxr^lx XJxxivoxaity 
^ ^’osnaatdry Sooioty, Cfol. K. ». ilBalf oxxr, of X>awyok:, 

,dy^^y«MP^d Ida jptreaidoxxtial addroaa to ttoo Sooioty at 
oxx 30oe. 7. axxtojoot waa *nxo 

df^ tixa fSTdartlx X^aoido Ooaat of Azxxoxrioa,” 
fHxxataw^^d toy a dxxo aerioB of alidoa froxzx jxtooto^praplxa 
abaftDOKx .toy Ixii^BUBolffr Ool. ■'Ba lf oxx.r ic>oixxted out tixat .t'lxo 

jjnhilxflrrr nn ntitn oaex ttoa woet axxd eaat of tlxa xxxidxx 

- al Xlltrldo of Rodkiaa dijCCar ojxtirely ^ 

■pa^illfcBr '^- atoaadPbaacifty of olixpaato xxxaxxy of tlxa oojaifdra; ; 
^ 43 ^ -tstm woat . wall _ m droat Sjritaux, wtoaroaa ttoa 

a g tr fs noa eti ^. -iim .oano . adtto ttoa xxxaHEfy £Lxxa JhuBirdwoo — 
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oalca, toiotodxriaa, zxxajplaa, ato. ^gprowxxxjgf to ttoa aaiait. 

Ikfaxxy slidaa wax?a;,,atoorwxx d.af>iotixx^, ixx tlxator jd&^uxMl 
axxxrroxaadixx ga» axco^oa)^ xxo-w wall .Icnowxx ±x\ fjttfaat 
Sxftaixx. auolx aa Doxx^laa, Ixaxxxloo hrffflti fl Vo r al afl*V>ar - 4 b 9 t,'- 
apnxoaa, aoquolaa, axxd pixxaa.. , CTol. T^r^Jlgmir raotidlad 
tlxe faot tixat tlxa first ]kxxowlad£s^ ixx Kuropa of ’^txaaa 
ajpaoiaa w-aa dxxa to A.rolxitoald Ikfaxxaiaa^ wtod w^aa dOtJitdr 
o*x tootord of "Vanooxx^^^ar’a . • aMip ttoa " 

oolteotad apaoiaa ixx 1703. TTlxirty yaara lata^T l^a^d 
lOougElaa waa aaxxt out toy ttoa 3R.oyai l^ortioult^fLUal 
Stooiaty axxd was tlxa flx^et to aaxxd Ixoirxxa fiM^ad, of j^aof jBo 
ooaat ooxxifoxa. 

Iisr apaalcixx^ to tlxa toaat of ** IBf’oraatry ** at tlxa ISdixx- 
toxxrerlx XJxxivaxsity 3B'ox*ostry Sooiaty’a axxxxxxal dtoxxxe^ oxx 
I>ac. 7, IProf . EJ. X*. 3tatotoixxg; daalt aritto tlxa poaGiitoHi.tias 
wtoioto tlxa JEKaxxxxxora aatata ixx Argiyllatoira, pxdsaxxtad 
toy IMtr. Harry TSToxxxx^ar to O-o-vaxrxrxxaxxt ixx 1&3^&, dfEara 
aa a praotioal traixxixxj^ caxxtra axxd xrasaarolxlatation. 
for foxoatxy ad ixoatiozxal oaxxtros ixx Oraat apritaixx. 
XxxolxxdxKX^ tw’o xxoi^lxtooxxrixx^ aatataa ptrrolxaaad\toy tKa 
E’oraatry C7oxxixniaaioxx, tlxa araa asctaxxds td^ aoma 
8000 acx'aa, wxtto a rxxxxrxlxar of plaxxtatioxxa of d£lfaroixt 
typaa, foraat xxxxraarias, axx artooratxxxxx, axxd a xxxafidtxaioxx- 
Ixoxxaa capatola of providirxil 5 axxd otliox- 

faoilitiaa for 'vriaitixx^ atxxdaxxta. It ia also izxtarxdad to 
Ixava a tootanioal ^ardarx at tlxa oatxtx*a, wlxioix xh. 
raaaivixxg ooxxaidaratioxx fx’oxn tlxa profaaaoirs of tootaxxy 
of ISdixxtoxxx^lx axxd Olasf^ow-. Aftar poixxtixxj^ otxt tixat, 
many Ooxxtixxaxxtal Elxxropaaxx foraatx*y aoixools ltxukyrtf> 
ax^aa of woods attaolxad to tliaxxx for adxxoational axxd 
xraaaarolx pxxxpoaaa, X*rof. Statotoixxj^ aald t,lxat it xxii^Iit 
too p«xaail>la for tlxa appropriata Cirovarxxxnaxxt dapxxx't- 
znaxxt and tlxa Ixaada of ixjTLivax*aity aolxoola irxtarastofl t,«> 
'work toi^atlxar to davalop tlxa posaitoilitiaa of Hanmox-o. 
Ixx apaaldxxi^ to lator toaata, too tlx I^rof- W'x'igjtot Sxnitlx 
axxd X>r. JT. I>. Hixtlxarlaxxd, of tlxa E’oroatry C^omn-xiasioii, 
x-afaxrad to Haxxxnoxra. I^rof- Wrij^lxt iSxrxxtlx said tkt'v 
aoxxld xxot Ixava fallan. xxpoxx a Ixappiar apot ixx tli<' 
Waatarxx Hi^lxlaxxda, and tlxa pxoapaata ara paoxaliarly 
attraotiva. Tliax^ ara xnany protolaxxxa, and it la aad^' 
yat to say on vi^rtoat lixxaa tlxay w^iil da'valop. I>i*. 
3n.tlxarlaxxd aaid tixat it ia tlxa w'ialx of tlxa E’oxastry 
Ooxxxxxxis^doxx tixat Hazxxnoxra atoall toa xnada xxaa of iix 
a vary poaaitola way for foxaatry axxd tootaxxy* axxd lio 
ia aatlafLad tixat tlxoaa raapoxxaitola vdll oall ixx axxd 1>€> 
^txidad toy tlxoaa w^lxo oaxx taxxdcwr yalixatola advioa. 

OTsos aaoCKKxd Xzxtax-xxatioxxal Ooxxfarauoa oarx Hitxxxxxixxoiis 
Ooal toaigrazx at X*ittstoxxr^lx oxx2?3^oy, 17. I>r* *r* 3. Hakar, 
ixx opaxxixxs it* viaxxaliaad a tixxxa wfxaxx tliA pipa for 
lx4^xxid axxd ^aaaoxxa fxx^l axxd tlxa oatolo f^r powar, all 
ototaixxad from ooal, would diaplaaa ttoa. ckial txnxolc. 
Ha ur^ad tlxa audow^xuoext of rcM aaaanolx to dav^^ddp ooal, 
tlxa ** xtooat uaafxxl raw^ xxxatarial -witlx -wto^-g^. " , •uxtoxx i» 
audowad.** »faaay uatioua wara xwpr^aa»ta«d’ 'XS^d , some 
ixxtaraairixxsr anuotmoamatota -war a . xxiada.- -- ftor. O. 

ECrauolx daacuftoad . ftoa ’ --xiNaiwulta ' ototaiuad by ttoo 
oxx tlxa toydrospOGExatiou .of solid fuel, Oarxuaxxy li<xs 
toaoozua iudapaxxdaaat of xxxaxxy fxaxportad raw xacxatariitls 

fuel oxl»0 lutoricaxxte^ fate *adltole axxd ' ottoax-wii^o. 

*XMxxxe at X«euxxa tlxa^ axxxxual output of ayuttoa^e xixot or 
eptrzt wfU toy tlxa axxd of 1.9219- Ixave roeofied 2 ^ 0,000 
tozxe. Xfydxofi^oxtatioxx Ixaa pvowed to toa a xu a aa x ** of 
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-cle«miyE>txxira«i nig. ^Exunx^rail oil, azijci. t>y oxTrem^emenJ^ 

'tHo 'iTOcua.'clAjrd Oil Oo.» -ferlus ±m -to l>e in-fcx’cklxEoedL io^o 
..AdEOorioaA xofizxex^y 'panaotaoe^. A.1b eK>m€» fu'fcuz^ doto 
^^jrooesiT'^riQriSisH't/ l>o o£ d ooiai‘vn& ixrrpoT^SLOco io. 
*xrc9dSnxz%^ oil ^Mipoxxk. ISoeltsln. eAx&los xrlojbx In. sxxl^i^Xxur. X>ar. 
Kjira<xx.o]aL od-veunoos a> njerw t^oox^ t>laot> potvjroleuno. jremalto 
£x>oxnL ijlxo TtxydLr<ygg&xxx)k»tti<>Ta, of ’v^e^ot>ckl>lo x*omeLin». 

O, Chc«A.Tr£>:Bt i^o'vo. oni oooo’Mjrt^ l^Ho 3o«3on.d 
x3LCd>ioxx«ibl 0<3^Xc»recooo oMt JBfcilvojmloo’o.s OoaI of Ixis jyjro- 
X>d£r«trs foir ^on.ox-a#t:>ixx^ j>owox- tojr ia1>iliein.|^ islxo difforoooo 
of i>om.x>ox*cti>'Li.r*os foxxod ot fJhi© ^^ixsT-fsirOo 4Buti.d s&o 

iT^oIvtoTO. XXo Ixoer oonjstvxroo'tocl o modol io»t:>«kllekf ion. fo 
«l»ow^ liotw w^aftsojp V"«ui>otaar tvlxe emi'fafcoo oa.n too oxc]pci.ndo<l. 
'trlxirovi^to Ck l>mrtoixxo curxcl i^toon ooxxdonaod fo a. -NrAonnm 
At> titoo lo'w fomx^ox^fnx^o of ir-too aoA iloojr. Sxxcsto on 
in^ronfion “wonld sooxn t»o IaoIc nr^einoy rxnfil ftoo -w^orfd*** 
oo«kl T-oetouifcos noAr* <ic»ji>lot.ion- T. l&itnAft. of 

Toronlto 3rot;«amod. t>o frtoo AdvooAcy of x^rodiactiion of 
toydxx>gfon And oatyi^on toy ftoo ole»C5frolyai» of 'WAt>o»*, toy 
off-x^oAlc ot-xirronti of In yd i*o-olootym*ic5 stAfions. I'too 

liydi*o|?on conld too xoAdo AA^AilAtolo for olnomioAl »yn- 
t>l:noais And t>ln.o oncygon for ot/to.ox' j>vi,r|;^o«o«, Ancioni? 
ottoera for ftoo i^AaifioAfioxx of fnol. Ho n^iaixAliaos a 

conditvion 'wtooro t>to,o oncy^on too liAd Almoa-fc oo»f 

froo, Ttoia an|^f;oat/iorx ia inforoafin^, toooAnao flno nxao 
of oxcyg^on in ^Ao-xnAlcinj^ toAs tooon ro^^noA-todly oon- 
ftidorod, toxnt tvlkO ]pirioo of oxcygjon Ixas toifitooi*to tooon a 
atomtolin^-toloolc. 

Tftk IL#AtoorAt;ory of flxo X>ivi»ion of u^nimAl ISTn-tjritvion, 
t->ic^ tonail<Iing to too c?03m|nlotod toy tlno Oomrnon- 

woAltlfc OouuLxoii for fc>ciont.ific And IncinafriAl HoaoAroto, 
WAS offioiAlly ojponod in t-too ^arironnda of ftoo l^nivorsity 
of AdolAidcj, toy ttoo I*rin»o IVUiniafor of ^utafrAllA, on 
Oot. 22. Tjtx tlnis lAtoomtory ftooro vsrill too CArriod oxxt>, 
landoi' ttoo d,iroot>ion of X*»*of. 'X'. X3rAil«ford X^otoortaon, 
All 1-1x0 fxxndATxxont>Al toioolaoixxioAl w-ork \xj>on wixioix lio 
l>T*o|>oaoa t-o toAso Ixis st>ndioa of nnt-rit-ion of alvooic. And 
l>ArtioxxlAi*ly of alxoojn. Tlxo ooat- of t-lxo lAtoorAfory is 
*k|>|»ro3ciTxnAt.oly £1^1,000, And it is of tw^o storios- On 
tlao ^ppoixnd floor ttooro at*o a ^onorAl oflftoo, rcM^ordixx^^ 
^x^x(^ ooxnjnxxtJng dojxArfcnxont, dr Awixx^ offnoo, dAric 
room, oont>x*if \x^o room, offltoo And lAtoorAt-ory of t-lxo 
C-lxiof of t-lxo XI>ivision, tluroo lAtoorAtorios for olxorrdsts. 
And OArotAkor^s And storo x-ooxxxs. 'X'too first floor is 
<lin.’'id€^d into t-wo sinxilAr jnortions, oaoIx oontAinin/g: 
An cxfTfioo for a tootonioxAn And jprojpArAtion room. An 
AnixxxAl room (for xnico on ono sido And rAts on tho 
<^»tHor), Icitolxon, storilxsin^ And -wAslxin^ rooxns, Axxd 
food toixxs. Xxx Addition to tlxo -vrorlc i^oin^ on in tlxis 
laxxildin^, fiotd vrarls: on stooo^ is in jprogci*oss At tlxo 
^^'Aito Xnstitnto And Also At fonr Hold stAtions wlxiolx 
liA\ro tooon ostAtolistood,* oxxo soxno 200 milos nortlx of 
I*ort ^nigmstA (Sontlx a%.xxstrAliA), Anotlxor noAr Hoaxx^ 
fort CViotoriA)^ a tlxird At 3doroo (3>?ow Soxxtlx WaIoa>, 
♦Old q[xxito rooontly a fonrtlx At Sjxrinjjjsxxro (OontrAl 
u oonsl«rxd )• 

.A.x4'%HR.xo.ji^x^'AoiAnt4£ks inAtitxxtions Ixavo tlxo InrxAolc of 
t»iAl!cini^g: ttooir AnmxAl ro^M^rtA intoroAting: to a wido :6old 
o f x-OAdoTA. TXXxxa i» nxAirily toooAxiiAO ttooy axo onj^AjS^^ 

A v^Arioty o# oxiCfxlorAtion -iworljc And do not IxoaitAto to 
tl^'sctritoo in yiyid InngrtiA^o tlxA Advontnros of ttooir o:ac- 
}>lorofA in ttoctto ooHootingj; grroimds, ixmtoAd of Aimp^ly 
No. 3 o« 8 e, Vox-. 12 23 ; 


oAtAlojB^idn^ tlxo tnjp. 

JScticTtce^ JPA-« 2 a»fej^ 3 tA«A for 

XOiST Icoo^pA nip' tlxo trAdition. - ^VV^toArton \ J® 4 fc^toAr / 
AcxritooA tois otosoar^AtioxxA On tlxo toAtoito ^of t^e toirds in 
tlxo Hoat Xiiiy or ro^on of ttoo .OroAt SSAlt X.-AJto^ wlxoaro too 
znAdo ^ood xxAO of tlxo * aUcaIx ^oisozxixxg^ * ^wtoioto Xxaa do* 
Atroyod tixoxxAAnds of dnc^ycs tlxoro, toy oollootixxg^ frorn ^ 
ttoo doAd And dying ooxnjptoto jplxmrxAgo sorioA of siac 
Apkooios of dxxolcA ’wto.iolx toro€>d in tlxo AroA. Olbmont . . 

KTo-vetoold oloArly onjos^od . Ixis oacporionoos in tonxx^ng 
^tono*B jsilxoop* And tlxo xnoxxxxtAin goAt of Xlritisix Ool- 
xxmtoiA for two xxxxxsoxxxn lifo-’gron;ps. Xt is in teroeting 
to noto tlxAt ttoo :j>arogross of tlxo oxclxitoits in tlxo xnxxsonxn 
is ©ntix'oly dxxo to tlxo gonoxnixsity of xnojcntoox's Axxd fx'ionds ^ 
of tlxo ixxstitxxtion, sinoo xnost of tlxo ondo’wmont fxxxxds 
Aro rostriotod to tlxo xxxAxntonAnoo of tlxo toxxilding, tlxo 
sciontifio stAff And tlxo rosoAroto. worlc tooing condxxotod 
toy tlxonx. Tlxo Acootxnts rovoAl tlx At tlxoso sx>ooi a1 donA- 

tioxxs Amoxxntod to xxxoro tlxAn £3000 j tlxo totAl eac- 
jponditxxro for tlx© yoAr was Atooixt £ 18 , 000 - X^onr 
Ixxxndrod And foxxr now momtoors woro olootod dxxx*ixxg 
tlxo yoAr. 

Tma * Xloforo HAstor ’ lootxxros At tlxo ItoyAl In- 
stitution oomxxxonoo on TxxosdAy, «JAn. IS* At 

S. IS wlxon I>r- 3?*. A- Frootlx toogins a ooxxrso of 

tw-o lootxxx*os on critioAl jplxonomonA in SAtxxrAtod 
solxx tioxxs. On TxxosdAy, dAn. 20, Txrof. J. S. XXxxxtloy 
dolivors tlxo first of sixc lootxxi'os on ovolxxtion And tlxo 
^rotolom of sp^ooios ; on tlxo foHow'ixxg TnosdAys tlxoxro 
w-ill too two lootxxros toy I>r. €5. "W. XCoxxxp> on AntATotio 
W'lxAlirxg inv'ostigAtions. Oxx TlxxxxrsdAys tlxoro axo to 
too t-wo lootxxros toy IVlAjor Ooidon XXoxxxo on jRnmAxx 
X-tondon ; tlxroo toy Sir ^IVilliAxicx HrAgg on tlxo oArly 
Ixistox-y of >C,-rAys ; And two toy JProf. A, O- XtAnlcino 
oxx jfxixysxos in x*olAtion to oil finding. Tlxo SAtvxrdAy 
Aftornoon lootxxros xncslxxdo foxxr toy Sir E3most HLxxtlxor- 
ford oxx xnolooxxlAT xnotions in rArolxoxl gAsos. Tlxo 
l^’ridAy ovoning xnootings will ooxnxnonoo on dAn. 18, 
'wlxon Sir "Willi Axn XXrAgg -will dolivor A disootxrso on 
fxxrtlior jyTog:T’€»&tfi in orystAl AnAlysis. Sxxooooding dxA- 
ooxxrsos will jxrotoAtoly too dolivorod toy Trof. A. O- 
SowArd, X^rof. d- X.t. IMyros, 3VIr. O. H. H- Sliorxrington, 
I>r. E. IC- XtidoAl, II>r. A. HAtlxor, Sir IFtotoort 

Hotoortson, X>rof. T. Toxxt, Trof-.V. M. Ooldsolxxnidt. 
And Sir JKrnost Xtxitlxorford. 

X^OJE'. O. XCcEP^ic^s, jxrofossor of palxysioAl Axxd oac- 
jxorimontAl xxxocliAxxios At tlxo Sortooxxno, TAris, IxAS 
tooon olootod axx AssooiAto of tlxo Hoyol jj%.oAdoxny of 
Holgixxxn. 

Taos'. JSxxndttrxsxTx H. Wxx.so 3 sr, of OolxxmtoiA Univorsity, 
I^o-w Vorlc, IxAs to€^on AWArdod tlxo X>aniol OirAixd Hlliott 
xxxodAl of tlxo XJ.^. IJ^AtionAl AoAdoxny of SoionooA» £.o.r 
tlxo ** xxxost xxxoritorioxxs worlc in asoology or jpAlssoiO;- 
tology ** for tlxo tlxird odition of Ixls Tlxo Oojl in 
JOovolojxxnont AXxd XIorodity-’* 

Tnxc ooxxncil of tlxo Xtoynl JVnttorofxologioAl Xxxstitxxto 
Has AWArdod Hi’vors* IVf^xnorlAl IMlodAls for 1028 to 
SkXr. Sidnoy IX- HAy Axxd Mr. H. TordAy. THoso mod aIs 
A xo gi'vron for worlc ixx Antlxrojpology in tHo ^old of ont- 
sf^Anding xxxorit. THo Awaerd to M^- .ItAy is in jc*ooogni- 
tiom . of His rosoAToto in ttoo lixxgxxistios of TAfxxxA Axxd 
XbC^^knosxA, A emtojoo^ ofx wtoioH His tooowlodgo is 
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oeinkcilzi.l>^ XMXxii€^l^v*G» -’W'aw Ck. xacfc^&aEEtl3ig»!r ±3bti& 

Ofibinal^iri^lso ,4Auti.tJMrox><>lo^ioafrl 3®ac.j>©<flitii<W3L Ttl%e» *X*om?(e« 

ixx of X>x«. C?. 't>]r>o 

lockcloT*^ 3Wr. El, Toarcikauy z'oooiAT’os joakodLal in xreoogni'- 

•fcion of His woarH in t>Ho 3Q^ol^inxx Oon^o, -wHoaro Ho oojtx- 
docsfoci «m OTcjDocaitdon wHJeH oollootod n moos of infoar- 
noLOtylon irolotJLrk^ t:>o t>Ho soolol oa^^onisortioiri amci rolig^ons 
Holiofs of tiHo firi‘fc>os ekxxd Hron^Hf Hoolc n i?oTOoa?-l!caul>l.o 
oollootiorji?* of of Ha^kOi^jrauf^Hionl oHJoofs^ somo of 'w'liioH 
aroATolofioaxisodl jDX’O’vnione idoos of fHo ceii£>oHilit:>ios of fHo 
^firioauri oo on orfisf- 

!Rifl03S2sr3:* oj>p>oirifrnoxi-fcs fo solonfi^o ond tocHnioal 
cioj>oi*t.monts moclo h>y fHo Soojrofory of Stvofo for fHo 
Oolorxiow iaxcslndo fHT*oo ossisfonf oonsc^rvetfors of 
forosfs : JVIx*. If. V. JH . I^orfor fo iJClgorio, JVfr, -A.- IC- 
OiHHoix to IFonf^onyiVco TTorrifory, and IVlr. I*'- S. 
Vt’^ollcor fo fHo IJ'odora.focl IVToloy St, of os. IVfi*. O, 13. 

Toylor Has Hoon ajxjxoinfod a, snf>ox*in.fen.donf , 
onlf-Liral I>ojparfxnon.f , ISTigoria, and IVfi*. If. H- Oo’Vk'^an, 
j>rodxaoo iaisi^oofor in fHo samo X>oixarfnnLonf - IMr. If. 

IMC. IMaynard Ixas Hoon ajxjxoinfocl disfriof agrioxalforaJL 
ofiicor, lanj^anyilca Tomrifory. ^mon|j^ rooonf frans- 
fors and jm'oxnofions nofifiod aro fHo following- s Air. 
U. jA. Tornjxany (dii*oofor of agrictalfnro, ZManrifins) 
fo Ho diroofor of agrioxjlf ixro in Alalaya ; Air. H. If. 
Wafors (d€i>j:>\xfy assisfanf diroofor of agrionlfxxro, 
ISTigoria) fo Ho doj^nfy dii’oofor of agrioxxlf i,xro» Oold 
Ooasf ; Air. O. AT, -A. Hall (voforinary j>af Hologisf , 
X7ganda> fo Ho voforinary j>af Hologisf , I^Tigoria. Air. 
■W. AJlatx Has Hoon aj>l>oiTxfod assisfanf rosoaroH 
oflioor, AsTorfHorix IfHodosia. 


^ ATo. SIO of Aloaenns. 3?*x?Mxcia Eld^^rdec* 

X«fd *9 Sfrooff^ ASaryloHono, is of tbfH^o- 

l^apHio inforoaf , Holng dovofod fo oarly now»- 
3pai»ora, n^ctg:asttino8p ^E>ocriodicalB, and'X^gruirnaljs of "Ij&aac&CKl 
«K>oic»fi4G»B. A fow of fHo ifoxns rolafo^^^^^fo scion t^UB|:o 
j>nHlxoofJons. ‘ , 

aro invlfod following 

nxonfs* on or Hofdro fHo dafoa xnonfionod s- — lA- ^^ritxoipoi 
of Yorfe: □DooHnioal Inafifnfo — rTHo Soorofary, 3Bldnoa- 
fion Offioos» ATorlc <I>oc. 120), ^wo jxxnior roaooroH 
asslsfanfs in -fHo HigH-lProfiMax.xro Oaa IfosoaroH ILaHora'- 
forios of fHo HojxatTfnxonf of CTHoxnioal ITooHnology of 
fHo Imjxorial OoUogo of Soionoo and TI7ooHnology-^----*-L*Ho 
Ifogisfrar, Im.j>orial OoHogo of Soionoo and ITooHnology , 
SonfH KTonsingfon, S.W.*? <I>oo- SO). A jxxnior loo- 
fxxror in mofallxxrgy in fHo TlTnivorsif y of ,fHo W^if, 

w-aforsrand» doHannosHxxrg TTHo Soorofary,/ Offioo of 

fHo H.igH Oonxrrxissionor for fHo XJnion of SouteH Africa, 
SonfH Africa Houso* ITrafalgar S< 3 _naro, ‘W.O.sVjr an. 1£»). 
A iprinoipal of fHo ScHool of Soionoo, Toolmology, 
Ooxnnxorco, ©fo., of fHo IBoxarnomoxxfH AIxxnioi]pal 

Oollogo THo Hiroofor of Hdncafion, ToievW Hall, 

HonrnomonfH {fan. lO). A socrofary of fHoN TSTorflx- 

Wosfom I*olyfoclxnic THo OlorW fo fHo Cio'vomoriy, 

ATorfH-'Wostorn TolytocHnio, 3 Torrxi>lo Oardons, H.O-4-. 
A. Jxxnior assisfanf xxndor fHo Hirooforafo of Ifadio- 

logioal H-osoarcH, HosoarcH X>Of>artmonf , WoolwIcH 

THo Oliiof Sxx|rxorinfondonf , IfosoaroH X>o|^arfmoixf . 
W'oolwioH, S.H. IS. A tonxj>orary liHi*arian af flie 

I-oioosfor Oollogo of T*ooHTxology THo Ifogisfrar, 

Oollogos of Arf axxd Toolinology, i.*oicostor- 


Our Aksf ronomicr&l Coiuzxin. 


On^AJBtACiTcicn. ITxoxmiES ov' SoT.An IPhokj^tomts jsrvk. . THo 

fxx*sf nxnxiHor cjf a ^or CJhfjr/rrxptc.r fPi,yz4.ires ^ 

£lc^T-atT- Has J»»sf Hoon issixod frorrx 55xxridi 

nnclor fHo ansjncos of fHo Ixxfornaf ional Asf x'onoxxiioal 
Union. If was rosolvod af fHo I..oydoTx xxxoofing of fHo 
I-A.U. fo jpiiHlisH a cj^xiairforTy Htillofin of solar <lafa, so 
fHaf invosfigaf ors xnigHf, w'ifH tvs lifflo <lolay as fxos- 
siHIo, Ho jxrovidod -wifH daily indox figmos of solar 
aofi-vify, xnuoH iix fHo samo w'ay fHaf fHo X>o I3ilf 
jSgtnos fvunisH nxagnofio dafa. 

'THo firsf Hnllofin, oovoring fHo jjoriod •Tanvxary - 
IdarcH 133S, contains for oacH day, w^Honovor jxossiHlo 
( 1 > fHo rolata'VO »j 3 df nttmHors for flio w'Holo disc and 
fox* a oonfral ssono Hofw-oorx fHo moridians 30*^ oasf axxd 
w'osf of fHo snn’s oonfxal xxxoridian 5 ( 2 ) a xnocksixro of 

fHo jnfonsify of fHo son’s xxlf ra-vxolof ra<liafion ; <3> 

oHaracfox* Hgxxros oxx>rossing fHci aroa and infonsify of 
oaloixxJEn doocoli in fHo oonfral a&ono of flxo disc ; (4) and 

ft?) six 3 Exilar cHax*acfor figoros for HrigHf Hot fiocooli axxd 
darls: 3^oe. Hoconli xroi^xocf ivoly. THoro aro a ntxxrxHor 
of ooarxfrlHnfcing oHsorvaf ox*ios, and fHo Hnllofin is com- 
;£>ilod Hy I^rof. ‘W. JBSrurxrxox*. of fHo I’odoral OHsorva.- 
fory, 12xxx*icH. THoso ongagod in fracixxg solar- forros- 
frio.1 rolafioxx»Hi;ps -will Hiiv-v'o a xxsofol sonro«> of cnxronf 
eiolar data jxrovidod q^narfox'ly Hy fHoso Hnllofins. 

AlAf3P«'3«a«a^riOAX:. Txknx.3H:s. — r-TC’Ho ££ cLT9AdU>€xyic of tH& 

jfor 10^23 confaixxs a 
list of faHlos Hy X>x*. X^. Ooxrrxx^lo,. oHiof assisfanf af fHo 
Af««janac Oftioo, fogofHor ^w^SfH nofos axxd 
ooxnnxonfs on fHo s^^^oial foafnros of caoH. Uo is staoH 
Ain , ±n' fHo nso of faiHlos f liaf His oxcfxoxdonco is of 

« 3 E$sa!tr valnA** . Ho Hixnsolf V in oonjnnofion wifH Hrof. 

is Hr|xxging onf a volnxno of .A-fignro 
xxiox'^o oxcfoxxsiv'o fHan any oxcisf ing 
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A-figxxro faHlos and will incltxdo HyY>ox'Holio axxd invoa-s*^' 
frigonoxrxof rical fmxofioxxs- 

THo increasing nso of calcolafixxg nxacliinos Has oxxr*o 
xrxoro HroixgHf nafxxx*al frinctioixs info in voorf ono<^ ; 
iBreundonHxxx'g, Oiiford. and HayasHi Have all Hronglifc 
onf faHlos of fHis Hind ; fHo last iwo oxLond fo H 
dooixxxals. THo incroaso of aocnracy in somo Holds of 
asfronoxxxy maHos fHis dogroo of ao<5Xxracy advisaHlc'. 
13ansoHingor and I^ofors Hx-onglif onf logarifHm faHJos 
fo 8 xlooimals sovoral yoars ago 5 I>r- Oonxx’io inforniw 
ns flxaf Tofox-s Has also ;|->x*oi>arod axx 8-flgnxe faHlo c^t 
snxn-and-diffox*onco logaxifHxns, Hnf fHis is Hold Ofx 
W'axxf of moaxxs of jxnolicaf ion. T*Ho j>nHlicafion of tJ»t» 
rosonf list xxxay Ho nsofnl in sncH rosj><jef© as fHis Vjy 
olyxixxg fo I'^nf ^xx-os^xoefivo ]|^>nroHasors in fondx 'wifli 
flxo jpnHlisHons, ^ 

OAfSfi Oaar-A,x*OGXJ*B oar A363 Srrjvjets. THis oafalogim 

is Hasod on oHsorvafioxxs xnado wifH flxo rovorsiHif*' 
transit circle af fHo Oar^ Hofwoon 1©18 and 
OHsox*^afions of fHo snn, JMtorcniy^ axxcl Vomxjs indioat^ 
a coxrocfio'n of aHonf — 0*03 ■ soo. fo I&Towcoxcf > 
ocjninoxc. Similar oorroefions Havo^ Hoon foxind st, 
ofHor oHsoxrvafoxrios s if is not ai>i>liod in fHis cafalogi<«j» 
wrHioH is still Hsrfsiod on USTow'COxnH’s -valno- THo. st^xm 
in fHis cafalogno aro all oonfamod , in :&oss s 
lixninary gonoral cafalogno. , THoy sHdw a closo agxt*t?- 
monf wifH E3ioHolHorgor’» fnndaxnonfal » 

fHis is fo Ho oacnoofod owixxg fo fHo HigH woiglxf 
Hy HicHolHorget*' fo fHo Oajpo oHsorvafions i'- ^ max-^' 
fHoso in flxo nawesonf cafalogno Ixad Hoon nsod Hy 
■THo oorroofion fonnd fo boss’s docllnafxon^ Hofw-t*^* 
10 ^ and 30«^ norfH dool.^ is in feiv^a^ooTOonf 
0-3U givon Hy fHo rooonf Oroonw*i«H 
'cafalogno. , , . , ■ ' ^ 
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SloE^oratroAJCi Rjsx-Sbox»xrcr37ro»' ow Spxsisoa:. 'rh& pro-; 

ciuol^ion. of.soxmtcl -pio‘t>ux*«5i Itxsua xncbdo i;i.ooeiaaA.r3r jfojr 
rosoeurch on^^i^oozna tio styiautly -v-o^y olosolsr -fcl^o fruaudhab*- 
xoein.t>a,l px-ixa.oiple9S adc sp€»oc5l^, Inotfhjr-in^^ etn.d xmuiio. . Xn. 
tilio XJxdt^od IS4^fib4;os -t/lioro iei zi^ovir a jSooio-fc^r of 3VI'ofiiO!ic& 
JPio.1>i3ar<& Xi^zi;|^bcji.o€Hre»» ^fibacid mofrx^kC* of* tilti^o peuiporjSK x*o«bd laoforo 
i-6 «bk*o ropx*od:o.oe>d ixk tjix^ JSe^ jR^a^i>€>ir<£ for 

If^O'V'om'ber. tSoolx pxol>Lems «usi ^oiand roooxdlzk^# 'wwlx 
T*ooorclixi^, T'OcorclixA.i^ -witilrx li^):]Lt> -V'aJtvo, oon- 

-trol, «M>ux^cl projocrtor mxxti. t.)^0 forfcdauiari.on.'baA 

prin.oiplos of cjpoooln.* }iioebrlrk.js« «bx&ci. xacA-oimo 49bro di 9 oxa 4 »aaodL 
in cbn o>'i>io lajcsicA nxforc^f-jinp: 'watv. (<%f;mdlioat on. "w«rvo 

foirmei of sp<X 2 ^]aL j^oixmlat Xxatvo i^io^wn t.l'Xfib-fc f/lao pifolx of ab 
ma.xi.’» voioo i» of islxo oxdoar of X2B oyole« pox »c»ooncl, 
•wlxilat) t^lmatt' of £L ^w'OJncbvx i» of tiHo oixfor of 2^0 oyolos- 
Tn f>of>lr^ 0£b£»o» ovortoxxoR oooxax, 'W'oxrxabxx’s spooofb i& 
moxo difftonlf -to %iK^t^Tjp>reit> flxatn. xoe.n.’^ei- ’riTii« maxy Ibo 
ll>€xrt:-ly doo fo f>ixo fcio't' •t/lxa.'fc i-fc dooR rxot> cList/xa.rl> -fcfxo 
nrA'om'foxaoaLO of IxoaLxizx^. ixx «<> ma-ny placsos. *X*lxo mor© 
<liffio'o.l't> ooxrxRoxxaxxt^ RoxjzxdR in -w^oxnan^a apoooix axro noi> 
only faijtxtrox^ l>nt> alao rocjtnix© a froc^inonoy xan^o 

fox intioxpxotia-fcioxx. "Wlhkon. l::>y ol«50-fcxio*al xootilxoda fxo- 
((txonoioa l^olo'vir lOO, 200, • * - lOOO oyoloa ax© pxo- 

jjcf©asiv©ly ©linrAxrxat/Ocl from ap©©olx, if>a olrxaraof>©x 
<'liarij^©a in. a maxlcod 'way. TimVxx© ox * fon© ooloxix * 
lioati ti©a©xil:>©a 'fcfi© dxaxaofoxiaf io loat>. I^^ox tilx© coxx©<3t. 
iixt©rx>x©t:a'fcio*x of aj>©©olx aonncla, f xocjn©n.oi©a li^oloxiv 
Mf»0 oyoloa do n.ot> appoax ♦<<,» t>© noooaaax’y. 'W'fxon. 

■" '€‘c^ii©n.ci©s alxov© SOOO, 7000, . . , 3000 oyol©a axo 
i'oj^x©s«iv©ly ©limiKxai^od, t:.ix© ©Ixaracstr-ox of t:lx© apooclx 
fjrain. olian^sroa maxlcocily, 'T'lri© oJbaxaotoxiatio lo«t> 
ifxy lx© d©acrit>©d as ail^ilanc©. Iti x©f©x*s *t.o -fclx© liissixxj^ 
r- fxicfcioxxal olntaxacfox of spo©oli. Tlx© impaixarn.©nt> 
i'o<lTj»c©d Ixy ©linxinaftini^ lxi^lx©x fi'ocjxxancios is ^©nox-- 
llv* j^x’©atox in -L-lxo oas© of fcsnrxal© voioos. TirniDflx© 
'•©ms -to 1>© xnox© im.pox*tian.t; in xnxxsio fliaxx in spooolx, 
oidox fo clisi in|.;^ixislx tr.lxo fonos of vaxions ixist>xm- 
lonts, tlj© f ondaxnonfal axxd -fclx© first tlir©© ox foxxx 
v’t’^xfonos ax*© ©aa©nt-ial. 

xraoivi. mr: TjH:xjL.xx»x»Tx>fics. Ixx f ix© 

rftf^ti.€jU ctf :May 102B, IMx. An>©x’t "W- frioxrx© 

•kJ IVtx. Xfox'aolio ontallxaxx doscxiti© t’W'oxxty-t'wo 

><‘<*i©s of fJroatfislxos (Tfi© C*oatfislx©s, ox IVtxxIlide©, of 
»© JPtxilippinos ). Tlxis faxnily inolxxdos xxp'waxds of 
>j't >' spooios toolonj^ixx^ to fiv© olosoly xolatod ^©n©xa, 
of -wlxiclx, C/p©rxxo-xde«, axxd J%dr ^vlZZo-idfi^ 

‘t'-tn* in tlx© Tlxilippin©s- Tlxoy axo slxorc^ ox x©©f- 
v’V'i'lJinpf fislxos fonnd ixx all 'waxnx sc»as and living on 
s©a l:xottoxn, x>xlxoxt*o tlx©y f©©l and tost ©v©xytlxin^ 
itlx tlx©ir t-wo loxx^ Ixaxlxols as tlx©y soar^olx for food, 
tiiolx oonsists of small ©xmstaooa and dslx©s. .AJLl 
i © <?oloxxr©d in tlx© xnost ^ox^ooxxs -way -witlx dxaxaoter- 
f i<T patt©nxa of ^axrions spots and stxipas and ar© soxno 
f 1 1 x 0 xxxost stxrilcixx^ and Ixaaxxtifnl <xdx©s ixx ©:?cist©nco- 
l*v*»y of tlxoxn am valxxalxl© food jEisli©s, x©adxin^ to a 
5i**. of 300 or 4:00 xxxiUinxotros. Tlx© papor is -w*oll 
Ka«tvi-at©d Ixy on© nn©oloxxr©d and .Ov© oc>loixT*©d platos. 

I 1 !x© sarn© jonmal for JTnn©, on© of tlx© axxtlxox*s Otlr- 
ift vo) d©als ^witlx tlx© 3Bi©lonidc© (tlx© Tlxilippin© Oars 
*' ^<'«»dl©ffcslx©©l, IL^lc© tlx© JSlixitialx Oarfislx., tlx© l>ody 
■ ^»»oxo or lass spr©©n* tlx© fl©slx and l>on©s l>©ln^ ^x©©n 
»■=***. Oxx© sn©d©s of .i4.M©n-«x©s and ©Ig^lxt of aT’yfcsxxr-as 
* ^ j in datallt. Tix©y lav© noar tlx© snxrfao© 

aiNB .©xas^c^r^Xy voraaaoxxs axxd oatnivoroxas, Ixxxt 
only on arixaal flalxos (olimdy atix©rin©s, anolxovios, 
piloHards^V . ^la© ^palilot Ixoxx^ y©ry xxarrow. Tlx© 
^ ,aar© valna^l© food f£iilx©s', and may r©aolx 

J«/ J ij^t.lx of rnorio: tlxan on© and a^^alf xxx©tx©«u 
» t!»o ^nn©* ntianlate^i, 3Mtr- ^Ixolardo Val©nepx©la dis- 
ooq^^csdition and ntd^df^v© vain© of T’Hilip- 
food' -fke^©©,:: ' _ .ja.pgi>ifOadnxatd ‘ oarxo-'tantlx of .■'-all 
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tjMB* .Icxxcvwn flsH©s ar© foxxnd in TJxilippin© watars, 
most of -arlxlolx ar© ©dil>l©. T'roxn tlx© Investigation of 
forty sp©oi©s of froslx Hslxos, tlx© axxtlxox finds an avara^gs© , 
.protoin ©ont©nt of 20- IS por csont, xvlxH© sxnolcod or 
dri©d fislx <siac sp©oi©s > . lias as xnnolx as 44**02 pox .oaxxt, 
IB^raalx :dslx Ixas an average fixol valxx© of 00-02 ©aldxHli^ 
smolcad or dricbd, 237 oaloricss P<&3C* lOO @ra>xns. Stoxfn© 
of tlx© oommonor slx©ll-flsli©s vrox© also anal^'^sod. 

Xxarsnorrs or* l3.A^xMtOA.. -Sino© last jr©f©rx*©d to in oxxr 

oolnmxxs, sixc fnrtlxar fasciolas of “ Xnsaots of Saxnoa,**' 
in oonrs© of pulxlioation fay tlx© JBxitisfa IMCnsaxxxn 
(IKTatnral fUstory ), Ixav© app©ar©d. Xn Tart O, 3K*aso- 2, 
d©alin^ vritlx tlx© J^Tomatocsorons fii©s, JMTr. T, W". XSdxvards 
xn©ntions tlxat orxly ©l©v©n sp©oi©s xv©r© lorxoxvn pr'ior 
to 1020, and xvitfa. tlx© xxxat©rial now availafal© tlx© list 
is rais©d to on© Ixnndrod- lEX© oonclndos tlxat tlx© 
iSaxnoajrx faxxna of tlx©s© insoots i s p nroly of -A^xistro- 
HfXalayan orig:in. Hoaardin^ tlx© Tlxysanoptara (Tax-t 
7, Taso. 2), Jdr.. 3Et^ JSag^nall not©s tlxat vritix on© 

©7cc©ption tlx© sp©ci©s ©itlx©r forxn l©af-g:alls on JP^-xc-x^wr 
or aro inqxxilin©s tlx©r©<-xf, and all tfa.© sp©ci©s ax*© d©- 
sox*il>©d as novr. Tlx© <>©omotrid xnotlxs stndiod in 
Taxt 3, Taso. 3 fay IVIr, I--. H, Tront fai-in^ np tfa© Icnovm 
3axnoan sp©oi©s of tlxat faxxxily to -tlxirty i tfa©y ar© 
inolxxdad in ©i^fatoon g:©xx©ra, non© of xvfaiolx is ©ndoxxxio 
or ©van rostri’ctod in its ran^o. Xn Tart 7, Taso. 3, 
doalin^ xvitfa tlx© lSr©nropt©ra, HkXr,. T. EJsfaon-Totorson 
adds txiv©lv© sp©ci©s to tfa© 3amoan fauna 'wlxicfa faalonf^ 
to tlx© tixr©© faxxxilios Olxrysopidse, XXom©rofaiids©, and 
ISdyrxn©l©onidi©- J-X© x©marlcs tlxat, as a xvlxol©, tl»©s© 
inssots indioat© olos© r©lationsfaip xvitfa. tlx© -A^nstro- 
AXalayan fauna. Tfa© ,.A.pt©ryf];ota ar© d©alt -vritlx in 
tlx© saxn© fasoiol© r tfa©y pr€»s©nt xxo startling: nc>v©lii©s, 
and I>r. Cl. XX. Oax*p©nt©x* finds only ©xg^lit sx>©ci©s, of 
-vrlxiclx two Tfaysanux*a and on© Ooll©mteolan ar© noxv. 
Otfa©r r ©p orts d©al witlx XXoxniptora, .A^xxojixlux’a, IMCaXlo- 
plxag:a, Tr iofa cyxtox-a, Tl©copt©ra, lSiplxonopt©ra, Or- 
tlxofxtora, and 3L>©xrrxxapt©ra, and ax*© "VSTrittcxx l»y Isadixxg: 
sp©oialists in tfa© groups corxo©m©d. 

lESxsrojL.isn-oao'wisr TvaxsTramu-M:. ^In tfa© 

-dppil^red vol- 13, .N"©. 3, Augrust 102B, Mlossrs. 

or, o, T. Try©r, T. Tatt©x*sfi©ld , and O, T- Oirrxirxgrfaaxn 
©ontrifaxxt© tfa© first part of an intox^osting paptir. can 
lElngrlisfa-.gro'wn pyx*©tfarxxm as an ins©otioi<l©. Tlx© ns© 
of ©©x*taxn sp©ci©s of tlxis plant for ixxs©ctioidal pxxx*j>os©s 
Ixas fa©©n Icnown for soxxx© tim©, and tlx© axxtfaors* ofaj©et 
Ixas fa©©n to d©t©xrmin© -wliotlxor pyi*©tfaTOxxx ^ro-wn 
nnd©r iEIng^lislx ooxxditions retains xts Irillixxg^ powders - 
Tlx© sp©oi©s C7Ar*ys<aF!ri4fi^i©'r/'xx^yyx c!»n©mr^c©/c>/ 1 &‘^*w^ -was gpro-wn 
from IS^xviss 'and 0'apan©s© s€3i©d, and tlx© flovp^©x*s from 
plants grrown ixx si^c difforont JSn^lislx localiti©s sixo-wod 
practioaliy tlx© saxxx© toacicity froxxx tix© insooticidal 
point of view. .Artifi-oial dryin^^ of tlx© flowars faad no 
si^ni:faoant ©ff©ct on tlxoir properties, altlxongrfa, px-olongod 
©aN^posuLT© of pyx©t famxn to xv'ot conditions l©d to^ soxn© 
loss of toacicity j faxit contrary to tlx© xxsnal opistxion, if 
stored in a roasonafal© manner, tlxey x*©maxn©d witlxont 
deterioration for long: periocls. Tlx© data given Ifar 
tlxis -^xaper slxow tlxat pyxretfarnm can fa© stxcoessfnlly 
grown in JSngland and faax-v©st©d witlxont loss of 
toacicity under our climatic conditions. 

StrocTic I>rs*B ASBIS OAXTSBix* n-ar Toacxo . TiLA.»rrs. ^Tfa© 

importaneo of plants wfaiolx ar© toacic wfaeri ©at©n fay 
Iris . floc^cs and nerds faas lon^ fateen recognised fay tfae 
stoolc- owner p and irx Oreat [Britain tfae yew and rfaodO’'- 
cfendron are xvell Icnown. to fae polsoxrmrs^ tfa cattle and 
sfaeep. Xn tfa© XCimfaerley XXxstrrct of '^’ITesterfa '^^astralia 
a disease of tfao Irors© < * *wallc afaont disease * > Iras faeen 
determined fay Idr. DAumane ar^d. Tffaf , ; to fae 
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<ivie to Alow :pojiA03:unQ^ l>y l>y too Iru- 

o€ loe^^oA of' «. looaul *,4aEot«c^«» Hetm^- 

ffla.ws4X (Wlii'towood ), fit to,Il »mcai tiro© witAn 

y>fzvnL«.to lofit^OA iMloin^zxi^ tx> t>H© j3ctf»lJnL<lao©se . * W”!**.- 

tiOJti ’ ciiAOfitso of lzpx<»os m ISTow ZoaulctxiKl lla© Ixaoo alsown 
fo l>o cioo t>o i:>lxo iog^oist^ioxx of x'fitgwoi^, JSe^jf^^cfio ^^etoo&cAO* 
wliicsh iA Ulcowiso ricli itx set]|>ooirv N<y. 36, Oooooil 

for Sciootiifio fibod Xxi<Zo.st.ri«tl 3Fto9oetroK, ^oAteetUfit). 

X'xivrxsMa, IisrvKp-rxoAirioia^s. *a?lx© ioNroAei^fitt^ioxi. worlc 

iofo fiio i 3 rox>ort>i«ss ©.od. Atiz*on|^^li. of lioxrxo-pfr-ovtrrB. fitxxcl 
iio-iDort-oci t>iTO.foor ofitpriod oxAt> \>y tiHo X'orost. 

■p^rocioofA Xto«oa,roH. X-«tl>orfitto 3 ry fitt; l?>riooos Xti«l>oroo^lx 
IxAA l:>e«€>o Ablroetd^^ fitXlociod to irt XTA.rrncTaa,:B:. Irx wlxfitt W'ia 4 » 
<losiprrt«.te*cl fits J^cnx^^sste JPVod^AoiSisr X?e«r«oro/t JF^x-c^cct X., tlte 
xriooli«tr\ioa.l etzxd y>lxysio«tl t>roi>ortio« of tirrxfoor. l^fitsod 
ort o 3 ci:>ox-imortts -wito srrts.ll oloetr ST>€»cimorts, wets closlt 
witli. A sooortd trio rostrlts sttfitinotl 

"W^itli tosts oix Britislr txomei-j^iro'wxi sslr, IDotr^lss fir, 
X3ttroj->osrt larolx, Ooi*sicsix i>i 3 Tio, sxxcl Soots piioo liss 
rooorxtly boon issood xxrtdor* tlio titlo JF^ro/eo^ JT. X*r*o- 
■gt9'4sj^4f .JT . (“'X'osts ort somo Hoocxo-ji^’ro'wrx 'X'iml>o»*s 

irt tltoir* ^roort ooxtditiort,’ * \>y O. J, OJxsj^liix, I-ortciort i 
JEl’.Af.S.O. >. It Trxtxy lr>ct sx:t^^estoci tlist s simidifiostioxx 
of tiro titlos of tlroso re>j-*or*ts avoxxIcI j*ox' 1 isj->w rowizlt irt 
tlteir* Iroirt^? roor-o widoly rosd ; or- st fitriy rsto more* 
rostlily olEttsirtocl irt &. littrsry- or* olso'wltor-e* . P’or 
O 3 carrtp>lo, tiro rrrorrrlrojr of tiro fmlylio, rrrtloss 

Iro Irsd tHo two rrotrliostiorrs l>ofor€*> liinr, -worrld rrot 
x-osdily s.p]pre>oisto tlio fact tlist tKo tir*st, torrrresd 
X^r*o/e< 3 < X,, srtd tiro 00.0 raxxdcM* r-ovio-w orrtitlod JE^roJ^tct- 
f * •’ X. -wor© tw-o diffor*©rrt yrfitrrtjrlrlots. 

Xrr oomxorcirtrt 'witti tiro orcporirrrorttsl "rvoi-lr Iroirtfj^ irjrrdor*- 
tslcort ort tH© sfoovo-rrtorrtiortod tirrrlrors, it is ststod tlrst 
tiro olxjoot irr carr-yirri^ orxt tHo tosts is rrot irrirrrsi'ily to 
dotorpnirr© tlr© str-orr^i^lr. of timl>©r' cts xrs©d fox* oorrt- 
xrr©^cisl XiTixt-^osos (w-liiclr is doslt w-itlr xmd©r* sFrotlrox* 
sox-ios of irt*v-c 9 Sti|?stxoxrs > trot to dotoxmcrixx© tiro str*©jrr|Xtlr 
of tirxrlxoxr, solootod fx*©© fx-oixr sll d©f©c 5 ts. 'X'lr© -vslvi© 
of tlris xxrs©sx‘clx worlc, it is corvt©xrd©d, ** li©s ixr tH© 
fsot tlist it is rrocossfitr-jy- to soloot tixrrlrox* fi-C'*© from. 
rl©f©ots, tor-mod oloistx- ttmlror irr JPr-c»/eo< JT., so fits to 
olrtjsixiL ds>tstr 00 tlr© sfr©oi©s tlrsrt -will 1 >© str-ietly^ coxxr- 
2 xs.x*a.l>l© -wrtlt sixxrilfitx* ds^tst of aorrotlrox* sj>©c;i©s.** Of tlr© 
fiv© sp©oim©xrs doetlt nvith, tlr© -wood of tlr© ©.sir c©m© 
fr*orrr C^oloford, Olovxcsst©!* 5 tlr© Xlori|^l©s fx*orrr TPay- 
nroxrxrt, ^cot 1 ©rtd ; tlr© Iilox*o;|.>©©xr l©xH 3 ilr fx-om tlr© 
IT orost of X> 08 .xr, Olorroostox* ; tlr© Oox-sioctir Y’ixr© frorrr 
"Wolls, IN'orfoHr ; ctxrd tlr© Scots jrirr© fx-oxrr IB©d|?©l>rrx'>r, 
-3SZ^trt. ^X^lr© loc©liti©s drosort for tlx© l©x*dr fibxrcl Scots 
l>ixr© ©>rf>©cLX* to Iro cmx-ioos. it xxri|^lrt lr»v© l>©©zr coxr- 
frdorrtlv ©scjr^dod tlr©t tlr© lAttor ©t 1 ©©st worxid lr©v© 
com© £x*oxxr Sootlfitrrd, ©rrd tlr© form©** fr-oirr © loo©lity' 
Ttdroar© l©rolr lr©s Irooxr fjrx^o-wrx ov©x* © f©v- xxror© ©rct©xr- 
si-v-© ©x*©© tlr©ir lr©s l>©©Tr tlr© c©s© ixr tire if'orost of 
X>©© 3 r. MTx-. 01 r©j>lixr*s wor-ic lr©s Irooxrr ©©x-riod oxrt witlr 
^soXTsidcxmlrl© cfitxr© ©zrd tlr© ir©su.lts ©tt©xrr.©d ©x-© of 

ixrtorost. 

itxKSSOEctrjB;© TO IsTrcw Z:E:AJC.A 3 > 9 ^r> , Trii© piolicy 

of »xr©kixx^ St©t©-owxr©d z-©s©x*rr©t.iorrs fox* tlr© jrrotoctioxr 
of soozric f©©txiiic*€ 9 s ©rrd tiro i>z-©s©zrtA©tiorr of floz*© ©rrd 
:f©rm© is ©tOAdil^r ^rxjrsixod ixr ^©©Ifitzrd. Sizrc© 

ir©©arly lr©lf © xrrillioxr ©cx*©s lr©'V'© l>©©xx fitccjrx.ix*©d 
■fox* tiros© jpxix*i>os©s ©t © coxxrp>fitr-©tiv©ly sxrr©ll ©xcjroxrs© 
to tlr© St©t©. *Iir© imxxrlrox* of x*©s©fv-’©s is xrow^ S06, 
^^oxat ©lor^orr tlroirs©xrd ©ox-os etddod drxx-irrj^ 
tlr© l©st !Xir©s© nocoxrt fitdditiozrs ^x*© doscxllrod 

tlTf© So©ar©3r3r J^x*©s©x’r^©tioxr itojrox-t of tlr© ISTcxw 
'.A^o^IfiKzrd X^©p©jE-txxr 4 E 3 ^t of JL«©xrds ©xrd Srxx"v©y fox*' tlr© 
y©©^ :af«txr.y, Of tlr© x-osostv-cs ©x*© sxxr©ll, ©rrd 

of if(^r©©© M© Of xao -tr©lu© fox* ooltixr©tioxr. Otlrors 
of ©co©^ ©t irr-osorTt, Irrrt will l>© © 2 rox*©ol©t©d 
©isittioxiasaoLt x|xrox^i©©s©i9i. TX'lr© snjroxrv^isioxx Of xxrost of 
to0^^ 50spx ^' ■"y ‘0s ■i©"d©l 4 %©t©d to loped ©mtlrox*itio» ox* sjpeox. 
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©Ily oonstitrxtocl looctl l>OAX*ds. Ixr soxxre of t lr© xotsoarv©© 
tirox*© ©.X*© sjp©©i©il.y ©^pfpoxzrtod c©x*et©lc©x©. *Xir© x©pox>t 
ooxrolrrd©© wf tlr ©xr otcooTJxrt of tlr© pxosoxrt start© of tlr© 
f©rxxr© ©zrd fioz*© of JEC©piti Xsl©xrd, ©t lir© w©st©rzr ©zrd 
of Ooolc Stxcrit, 

ISscsr^iRwrxisr^arxoisr ojr :Bt»..(^03gcs}3^, SMCury oiOx©© of 

f z‘©.ssl©rrd ©x*© xozrciozod^ rxsoloas fdx* |^z*© 9 Kizr^ 'ixx C^!t©©t 
Kx*it©zxr l>y tlr© ^xrowtlr of l>z*fircfe©xr, wlrlolr IsbZ^KOly 
]px*©'V'.©xrts tlr© ©x-o-wtlr of tlr© jg^©ssos ©s © xosrrlt of - t3trc 
doxrs© slr«d© tIrxTowxr l>y its floods, -wlrilst tlroix- d©xrs© 
«tiff foli©^© © 9 cclud©s tlr© slr©©]p. At> tlr© s©xxr© tixxr©, 
tlr© ©3ct©rrxrixr©tiorr of tlris i|>l©xrt, ©ltlroo|3:lr its xrox-m©l 
lr©t>it©t rrrsy t>© tlr©. doojrox soils of tlr© xx©trrx*©] wood- 
l©xrd, jrrosoxrts irr©rry jpx©ctio©l difUtorrltios. 'VV'- , 0 . 

Sxrritlr #^rr©s tlr© x*esrrl;ts of som© x-ocozrt ©3c:x>©jnxxr©xrtH 
rrooxr tlr© f©rxrr of tlr© JSdirrlrrrxgrlr ourd X!i 3 ©st of Sootl©rk<l 
Ooll©^-© of A^^xicrrltvrx-o irr tlr© orrd P*r*oc- JPt€>^rjl 

/S'oc. 0 / Jg7cf^rrF>x/.r-^*., 30, 3-12, 102B. Oottirr#? 
lr©s pirovcd most ©ffocti-v© if c©xxi©d ooty wlrorr tiro 
fx*oxrds lr©d ^rowxr rrjr for ©Irorxt sovcrr or ©l^lrt w©©lc«. 
Ilrcy lr©x^© tlr©rr t©&©rr © m© 9 cixxrtam ©rrrorkxrt of foo*l 
from tlr© rrxrd©x*g^rorrxrd rlrisoxrrcs ©rrd rroll yot com- 
xrr©xrc©d to x*©f>l©xrislr tiros© Ku;ppli©s fiks tK© rosrrlt of 
tlroir owrr j>lrotdsyxrtlr©tic ©otivity- «lr©©ir\ lr©v© ©lw<> 
Irooxr ^ iirdrrcod to pnc*©^© dowxr tlr© yoxirr^? frorrds !>%' 
drossixr^ tli© gfrorxrrd witlr cmsli©d rooJc s©lt. yV Irof^roftil 
'|>r©lixirixr©ry ©rc F>©rixrr ©xrt is ©Iso doscrilrod wlrox*© Xlie 
yorrxr^ froxrds w©i-© d©stroy©d fc>y © drcssirriar t>f i>ot©ssiriirT 
clrlox*©t©. 

ii'ossxT- I5Aomc©iA. Ixr 1022, I>x-of. li©xrs Sclriroiiloi - 

IrOlrxr (-ZV'- •io/i-rfo. , Hoil.-ild. ^-T", l>ir. 1 - 3 HJ 

©rrxrorrxro©d tiro discovery of srrli>lro.r l>©ot©ri© ixr 
i*©x*mi©xr ooj>iror-slr©l©s of lVI©rrsf©ld irr H© 3 coiry- JVIr, 
Svorr 'V'. U©rglr xr<‘>'w jmlrljslros irr CJe^ctlt^gri-sfcrx 
* ^tocJfchoZx'f'i. (30, I> 1 >. 4-13-4 1B> f>lrott>- 

«:x©i>lrs of ;|>olislr©d soctioxrs of Or'dovici©rr ©l\xm-sliH.U-t<^ 
from JKLimrclcnll©, Sw©d©rr, w©©rr l>y x*©fi©ct©d 
Tlroy^ slrow sm©ll, somc-wliAt rorrxrd©€l, fz*©^m©ix(H 
of^ oitrrmixrous siil 7 St©xrc©, olosoly surroirxrd©d by 
mixmt© ^i^©irrs of fryritos. Tiros© ^r©ixrs ©Iso ocorrr in 
roo^lrly sfrlrorio©! ©^>xr©jx©t©s. Iir tlr€*» o^rixrioxr of ]V|r. 
JSorgflr, Trof. ^-?clrxr©id©rlrC>lrrr , ©zrd sorrr© rxxmomed 
l>©ct©rioloj;^ists, tiros© ©r© fossilis©d siil|rlrizr l>©ot©ris. 

TAJC,,..qH:o 2 SOTO i3©ScOaaLXOX*’OX>s. Ixr © xrresmoir <*n 

JF^leictcxxnJboxx.ite^ ©zrd som© ©lli©d j^©zrex*© (-/kferw,. <j!col. 

JFirxt^x-%xx^ T©le©ozrt-, vol. 1 , I>t. 6 . pp. 
-36T-S27, p>l©tos 21 - 2 f> ; 1028) i»rof. O. T, Jozros do- 

s^sx^ilr^s ixr |;^r©©t d©t©il tlr© morjrlrolojiJ^y, c 1 ©ssi frost. ion. 
©flrzriti©s, ©xrd distrilmtioxr of som© l©t© Ox-d^ovioi©© uird 
^ilrxx*i©]r I^r©olrroj|rods, mfiizry of wlriclr lr©v© Iritliortn 
l>©©xr r©f©rr©d to tlr© j^orms jF*Fsoi^ 7 ©£iorr.'fi^es -wlrioli was 
fo\rxrd©d oxr Ox*dovici©ir s^pocios. Tiro lixzrit©tjo©a of 
tlr©t ^csxrrrs cbz-o disotxssod, ©zrd it is slrow-zr tli©t the 
forms of l©tor ©ii?o slrouild Iro so|>©r©tod froxzr it. Tbree 
xrow f^ozror© ©ro ost©l>lidr©cl, ^oxosr*?>#yc/Zflr, 

C?/^orro 3 Co-ids<z, ©xrd m©xr^ xrow* sjrcroios ©x*o d©sci-ib<*fi. ' 
is romixrrscozrt of ©rrti it is. 

Jf>**ol>©l>lo tlr©t Irotlr jCroxroz*© atro doscozrdod f rorjn » 
commoxr ©zreostoz*. Tiro xxr-omoix* ooxrolodos witla J 
t©l>l€M 3 , ozro slrowfxr^: tiro ooz*x*ol©tioxr of tiro divisions «f j 
tiro str©t© from tiro ILrlfirzrdoilo to tiro i^tzdlow* irr < 1 

Hz*it©izr, tiro otfror* , ^vixr^ tiro jKOolo|Bpo©l Xr©apt# 9 ©H «n“| 
loo©litios of tiro ai>ocios doaczrlrod. . ’ 

Txxxa £:*i 7 XOM 3 03»* Ockt. 27, 

— — Tlrotrglr xrot of ^;xo©t strexr^tlr <ixrtoxrjdt>^ ito«^a 
T'oxo'l spdo>, tlris oo.x'tlrcixudto Olrowod ooxxro foot-nres 
ooxrsidox*©l>lo ixftoxost. .A.oooxdixi^ to T-' lSl©t ozsv«l 

JOr-c^Zf,, vol, 6 , 1023, 2f>-34), 

oooxxxrx-oci. ©t llr, Je^3rxr, 3<Ss. O^'M.T. ^lr« dovirst* 
iro^ozr. wots, voxy sxxr©Xl, 00 tiro x>oartioxr of t-be 

ooxxtxo poixldL 'fc>e x^oto:i;frx]aimpd. ©8 io. tat- *^'7 * © 
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1S[.^ >XcNq^. .-Cilxa^ £«, oiofiM» -bQ ^H4» xa^oartJ:! ootiua^ 

of ^^TpfBXXa, «b -olxoxr^ dfcriscuE^oo '^>o t/fao 'wocrt* of •SQ'&sooica.. 
Ab tJtxG xo<3xz€»stv of Pxof. A, XTXxaxxkvarw^ {T’oJkj^o ,^<icudL. 

JF'^roo.. voX. X029. PX>- <00-00 >« 'tbh.o jp^rooiso lovotlXxi^ o^oir 
ctboot^ 170 mXXes of t>oo SStsioo oirov’uxoo ixcbd l>oeax CMEurned 
ovtb ol^out; fXuTOO x33i-oxxt«J:%s Hboxoxo 'blbio ocurfcXft<^^<Cblco. Ib 
-w«M» o-V^oir tslrtet o^sotvnsul sooao AfX^z-w»z‘<Xs» 

wXxiaao |3> w«b» fOxxiriud o-vojr :«i. <lii»i>eiaa.oo .of 2^^ xirk.ilo»» 

inoliai<dix3L;^ t^o 4Qir^Xooin.£>i*o^ t^Xkoz^ XxcikX l>oozx cun. opboov&l 
of 2*^1. oxxx. oxT auX>oi^£> of ia.o izioXx* oXxdJtatj^o 

Txxeby l30 fiAlcon. «ud 'wXxoll3r <Xxxe t^o t>liLO oeirirt.lr]i< 40 .«bico» -tilno 
fix«it> xrosoltr of t-lxo Scin-d q^OLltiO fjroo fjrojao orror <1 ileo bo 
soooletjr *v^4Ep.3rl4akt>ioa3ib8 of Xcutx<l-loxrol. XMCx*. IVfa.t.'uuso'W'A Ixaen 
€i.l»o < oxccoonim^X -tlxo x*oooxT<jjs fx-ooro 23 «4t^t>ioxx» ixx. «T^ 3 P«tn 
^&at^ X^rs^KT. J5^«4^X£., vol. 0, X028» X>F»- l-23>, cund 

iHods fXxo volooi-fey of t^Xxo oouxrfcXi.-'w^txro in. l^lxo oi>j3oxr 

ox* ^ar«tinLit>io Ictyor* -wcb^ 4t*00 leiro. x>oxr aoo«„ eurxd io t>Xxo la.y^x- 
't>olo'w 0*4 1x30., I^ox* cioo, 'Tlxo cieii>t>inL of blno fooo» oabxxri.o'fc 
"bo <E»»t>i*atxau'tod -wi-fclx CM50x»x*«fcoy, l>xaLt> if "wcija «,j>I>«fcjre«rLtil3r 
ctl>oof 12 xxxiloet, 

A IKTaesw T»-A.isr«siT 3Px*of. O- V. 3Soy» 

>.a£us cloeiijs^oocl « o-ow- fyoo of fr'CMrusi-fc irx»f rxxxxioxxf -wlxiolx om.- 
l>ociiosi flio j|3T*ioc5ij>lo of fXio di^DloicloMOop^o ixx «t soli<‘l yxiriaon. 
{J^roc. -Rox/. ^oc*,, A., 121, [Nov*, 1)- *l?^Wo estollctir ixrvei.j^o» 
ax'o ol>fa,irxc><i frorrx flio lixftojr, ooe fox*rxxo<i X>y b\ivo irx- 
toroarl rofi-csotiiona, txnd fHo oflxojp Ixy cliroof xo:filocjt> ioxx 
fi'oio flxo f«fc,rso of orrxox-goooo of -fclTio ixxf>ox*zx«.l r*aL.y», Tlxo 
two ima.^«?s «tx'o tXiT'O'wxi oxi bo «. xxxovixxi^ cirxc^xxx^ fxlxxx X>y 
xi, loxx/^ fooxx« olxjc^ot-. ^lxx»£9 xxxoxxxxfocf xxx t-H-o t:>txb»xxlfikx* sxxj>- 
of tXxx* xjx-isitx, cxrxcl t-Fio Ixojcx-fcet of a. e*t>«tTxclcLjr<X oloolc exro 
mIko x'ooor'cXotl oxx fXxo fxlxTcx ctsa ciisooxxfiirxxxitiio&x ixx flrxo 
#-»tt*ll«xx* t>x*<«ril3, xxjrociixooci Xxy tlio ooxxt.x*«>llocl x*oolcirx^ of a. 
Y>ltvt^o of ixx t.lxc5 of tvlxo rT^wo ooixx- 

♦itiesxjoo#? a.x'o x“o#aci«t>ox*o<l , fho fxx*«t> 'W'i'fclx -blxo dfax* alxoxxf 1^ 
o 1 . 1 x 0 oawf of lilxo xxxoi’iciiaxx, cxrxcl t>lxo soooxxd 'wft>lx flxo 
it.exx* fo fixes H.arri.o oxcloxxti flio rxioi-iciiaxx, jl*x*of. 

floys Ixaa jcdvc'sxx 03caot do-fcails fox* -tlxes csoxxsfrxxol-ioxx axxci 

t ic>\xzxl.ixx^ of flxo ixx^fcx'txxrxorxtV' oxxo of t-Ho j.xx*iexxx*s «no- 

»ox*t.#i i» kb l>ax* }xa»«$ixx|^ tr.lxx’otx^ix &, Ixolo clx-ill,o<l ixx tvlxo 

atxxd l.xoixxt;s oixt> t^lxa-fc xxxaurxy of -tlio t:;.x*oxxl>lo» oxx- 

•ooxxt.ox*ocl -wi-tix ixxst>ruixrxoxxfs xxoxv ixx xx«o do rxoti ax*i&io. 
I^lio xxioolxexxxi<!s<xl X’oc|XxiroTXxoixf s of axx alxsolxafo ofxax-cxotoxr 
4T-1S I'oclxxccsd. "lo a xxiirxirxxxxxrxx, «txx<l flxo oirxxoial jxoixxt^ -viroxxldl 
xp|>oa,i’ 1.0 Ixo wlxolixox* oi* xxol a I>x*isxTrx of Ifio xxoc50S»«ti*y 
tM'i'footioxx fox* xwroxrlc of lixi» lyjxo oaxx i>o xxxarxxxfaolxxx*ocl- j 
X t-wo lo oxxo x*a.lio of llxo axx^lo<%, axxd froodoxxx fx*oixx 
;>y-t*arx:ticlal orx*ox* olxoxxld oaolx t>o lo willxirx l'^ of jxox*-' 
ioxx . 

Aarj?aeBi«xr^*i?xoa>x oir W'xxt«x^jH:fs» ■W'a.vxbss ovaanEt ll#o*^xxo3S'. 

A.XX irxloxrcSslixxj^ ^ajxox* loy 3R., HI, !Fl«,rTniolcl ajtxcl O. H. 

Mxxxxro oxx lixo a.HoxxLXxalioxx of -wixolo»€x -waxro« ovox* 
tt>wxx« 'wau» x*oabcl lo llxo Wixoloias Sloolxoxx of tho Ixxslilxx- 
tioxx of £:ioolrx<oefcl !E7ziLg^xxocMr« oxx X>oo. 0. rFlxo 'v^ox*l£; 
ctxx'i'iod o\xl- •wawB l>curl of Uxo p»x*o^X7«kxacxxxxo of llxo l^adio 
n^^^^eax-oix 3BU>cx:rd.. To olxlaixx xxxoa«tiurointxoxxl« «u xxxoloxr 
vaxx wcus oxxxp^toyod -wibix a fjraxxxo <wil filloci oxx llxo lojx 
as-i tx x*ocoivixx« cxorlal. Tlxo alxrozx^d^lxa of llxo x-oooivod 
tsi;L'xxetl8 wox*o ixitdiocxlod fejr llxo dofifeolioxx of m, xxxiojro- 
aitiitxoloxT ixx 11x0 cutxodLo oiroxxil of llxo doloolixx^ valvo 
of txn ebxrri]plifxoir, 'WTfcioxx oooexaioix oflEoxM&d, &. fow oxcixori- 
OK>ixl» wexro xanado ojrx llxo ofCoola of Ixooa cxxxci -wixroa, 
Jo fooal o«uso« Uxoixr jpx'oxcixxxit^ xrocuxllod ixx m, x-odxxolioxx 
1 X 1 t.Ho «i;g^«bl alrOxxj^llx axxd cxIeMX ixx a Axsblloxxixx]^ of llxo 
onijiir^Taxxx of 11x0 csxxxrvo ol>l«tixxod. l>y xrolCblirx^ llxo ctoxria.1 
e<»il. Xxx oxxi^ o 9 JE»o^ Ixarxecxllx <sx aol of lolofxlxoxxo wiirews, 
tljo xxxixxisofxxxxKx .^xcooociOd ffcfly !>«'*• ooxxl of Uxo ^Iroxx^llx 
of t ixo ixxcxxcixiexxmxix* , ixxloiro«rllcx^ xxox^ xrawdlio ooixloxx*- 

011 X 1 ^ of 2 I.xO <X:iOxaMdoiid xaa«MClo Usl BCexirolx 1227 wowa inxroxx. 
J oaxrliov^ ixx«iif» <:1223>, w«m» ooaxwlinxolod ixxwixxly t»y 
fa-Kiixjg oIxacMn^iftllojcxai ixx cM»^«nx ircxctiriBkl dixroolioxxs a,l ocjxxal 
aoKulaxr ixxlo«nr«dai ic^xxxxd Uxo li:s»xaL«Kxxillor- fiutxd. ixxloxr- 
poijxiixM foir ibixl«Htxx:xldixM>o eqMooe, Sllntd dixroo- 

t>ioxiH t^oxT'Ofdjt:^ ,■ jpapMly- ifc«!wro 3roro4xxi;>,ed ijaxclolocslocl- 
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>a^Heamtdoxxei xxx^do bn. l]x^l&iC‘CMXxuxxilllxxg^'’«bOxriAklve^ao xxxad^ 
-il CMl'vxaaJblo " ' lo ooq^xiarljrxxol/ zxo-w xxxcxsx.. < O Veer ' Ijb fcO 
^peurl of t^xo llxe olxaxxgros sli^lxl, tJt^o 

c^si^f jxoxxrxl. of cliff oreacxoe ie llxe ekpxxeejrarxoo ixx llxe lolox* 
»xtcr%roy of I’wo dielixxol * c»rexr«useoe * iix llxo ooxnloxaxr 
lixx!ee ixx llxo dixroolioxxe 'wosl-eoxi.llx-xwn^sl ajtxd oael- 
xxoorllx-oeiel fx'Oxxx llxo lxrcuaeixxi,Hiix^ elcxlioxx. Tlxeeo «xiro 
kbtxxxomt, ooxrletixxly ^xrodxxood l>y llxo dix*oolio!xxal ]f>xpo-. 
^peonioe c>f llxo 2 X.*0 aexHial, ctixd oorroe|xoxxd lo llxo 

xxxiixizxxa' ixx a jxolar oxxxrv'o olxl aix xod loy llxe aixllxox^ axxd 
aaoxrilxed lo xxxaal aixadow. Tlxoeo * Ixlizxd * dix*oolioxxa 
W'oro i:>x*olxal>ly ^roeeixl dxxx'ixx^ llxe oaorlior eoxrvoy axxd 
'wex'o xxxxdoleoled o-wiixg lo llxo xxxelJxod of olxeexrvralioxx 
edojplod. 

’W"ix*.:esx> 1Vxxub5x-xess TBOt-TSjrxatOJsnK^. ^Xxx view' of lino iix- 

oxreaedjxj^ doxxxaxxds ooxxlixvue.lly Ixeixx^ xxxado oxx llio oveir- 
ox’O'W'ded eHxc^x*, xroeoax*c]xoe ax*ei Ixoixxi^ xxxedo foxr fo-rtlxexr 
cslxaxcxxxola fox* i>x*oadcsfitelixx^ *wlxiolx 'will xxol ooxx^oel lixo 
ollxox* fixx-llxer*. So fair Ixaolc. ae 1200, lI>ixddoll x'oalieod 
llxal lxi» xv'lxielliixg^^ ax'c xxol oxxly solvod llx© ixx-olxlcMtxx of 
'wlx’oloes lelojfxlxoxxy, l>xxl xoif^lxl also Ixo xxlilised lo lx*axxs- 
xxxil xxxxxsio, j>x*odixoc»d l>y a lx<axxd j^xlaylxx^ ixx an eloolTxo 
lil^ixlixx^ slalioxx, ixxto llio l»oxxs€»s of all ooxxixeolod lo llxo 
sla.liorx, llxo oloclxrio oxxrxreixls ^irodxxoiix^ llxo yi'fcuralioxxs 
Ixoixx^ oax'riod t>y llxo li^lxllxxjg: xixairus, Tlxis -was axx 
oarly illixslx*alio]x of ‘ wix-od wiroloss,’ Xxx llxe 
XV cyrldL fox* ISTov. l<4r axxd 21 llxo \xixdox*lyixx |5 i>x*ixx<;i-|xl«s» 
of Hif» syslOTxi, eoxxxolirxxos oallod 'wrixreloss wave lolo- 
j^xlxoxxy, ax’o oxcx^laixxod. Tlxo Ixi^lx fx*o<3tixc»rxoy oscsilla- 
lioixa dovolojxod Ixy soxxxo soilalxie lyjio of Ixijg^lx fro— 
<JOOxxoy f^oixoralox* ax*o xisod. Tlxoy aro xxxodxxlalod l>y 
IHo oorroxxls j>x*od\xocsd ixx a xrxicrojplxoxxo Ixy »if>ooclx ox*' 
XTrxixsio. Tlxo x*os\xllixx ^5 xxxodixlalod osoillalioxxs, ixxsload 
of Ixoiixiasr «*aclialod ixxlo sjxaoo froxxi aix aoz*ial as ixx. radio 
loloigcraixliy , ax*o ixxlxrodxxood ixxlo a laxxd llxxo oiroi-xil 
alozxi^ -wliiolx lixoy ax*o Iraxxexxxillocl as oloolro-xrxai^xxolio 
'wavos- A. xroooxxlly stx^li^osled ax>l>lioaliozx of wxxrod 
wxr*oloss is llxo Ixjroadoaslixi^ of j|:>x*o^x*axxxannio malloxr ovoir 
oxcislixx^ *wii*o xxol'W'orlcs wxllxotxl iixlcwrfoxrixxg wxltx tdtxo 
xrrxaixx sox'vioos for -wlxidx llxo -wix-os aro ixxloxxdod, j^b- 
llxoxx^lx al i>ro«oixl llxoro axro fo'w ooxxxixxoroial aj>|plioa- 
lioxxs of llxo xixollxod, llxo Wosloxxx JKloolrio Oo, of 
,Ajm.orioa Vnas "worlcod oxxl ixx dolail axxd jfxaloxxlod <!OxTil. 
T»al- 122.302), a ooxxxixlolo 'wix*od xvxx*oloss syslomL xxlilis- 
ixx^ llx<o ordixxbaxy lolojxlxoxxo 'wiros, So-voral lxroadc<asl- 
iix|^ jxrofanraxxxxxxos oaxx Ixo sxxpM 2 ix*imip»osod oxx a 1 o1o]x1xoxXjO 
sysloxxx VriUxoixl ixXlorforixx^ -willx ils ordiixaxry xxso 
sxxlxsorilxors. JKloolrio fillors airo ossoxxlial for llxxs 
XQCxoUxod. -A.S a xxxlo llxoso aux*o ooxxxolioale»d axxd oxc- 
psOxxsivo- If, l^o-wovor, a jxoxwror or li^lxlixx^ sysloxxx lllco 
llxo l^x’ilislx * grrxxd ” -woxro oxrxpxloyod, llxosio filloxrs -woxxld 
l>o xixxxxocossai^. 

Tiac^: j^xroaMCXO 'W’xciojfct o»* IBocaox!^. JBtrisooo, IPlolxixx- 

eoxx, axxd Slojxlxoxxsoxx <1220) ooxxeixxd€»d llxal llxo aloxxxio 
'woiidil of Ixoroix do-poxxdod oxx ils soxxxroo. Tlxoir dolor- 
xxxixxalioxxs ixxvolxrod llxo doxxsilios of Ixoads of fxxsod Ixoxxo 
oxcxdo axxd llxo diffoxroxxl dotxxsilios otwaoirvoci ooxxld xxol Ixo 
03 c:;(>laiixod l>y loxxxjxoialxxx'o o3txaxxeos. Tlxo mJTo^erxxcd c>f 
«/me; JScK^^ty for Ocflolxor ooxxlaixxs a jpa^xor l^y 

A.. Ooxxsoxx axxd W'. E. S- Txxnxor, ixx -wlxiolx llxoso xrosxxlla 
ax*o or-ilioisod oxx llxo ^rovuxds llxal llxo fxxsod Ixoads w ^ aut 'o 
xxol fxoo fiTOxxx slraixx. Tlxo doxxsily of fxxsod Ixoxrio oxcido 
is xxo’w* foxxxxd lo Ixo alxoxxl 1*044» asrlxilo Sixfsooo, iKcolbftixx- 
soxx, axxd Slojxlxoxxsoxx foxxxxd il lo Ixo 1 *720., Ooxxsoxx asxd 
Txxxxtxor slxow llxal Uxis di:fiioroxxoo is ^orolxaixly dxxo lo Uxo 
oax-ofol axxxxoalxxxiS of llxoir Ixoads, wHiolx woro^.also oiro- 
^paxrod al.a lxig:lxor loxxxrxoxralxxjpo <14£20®>* Ixx VioW olTUxo 
cii2BLoully -willx xmrlxiolx llxo Iasi Iraoos . of xxraloir ax*o 
olixxxixxalod fxroxxx Ixorio aoid, Uxis xrixe^y fdsUxexr ooxxlxdlxxxlo 
lo 11 x 0 disoxrOfxaxxoy. Il aoixoars llxal Uxo doxxsilios of 
i>ox!xo oxcido ^lass oaxxixol oo roliod xxjgx^^ as ^xridoixoo 
llxal 11 x 0 aloxxxio woi^lxl of Ixoroxx yai^os aOoordixx^ lo 
llxo soixxroo of Uxo xxxixxoxal ooxxlaixxixxg xl.. 
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nf^Sr t^ixo <i'%v«i(ixt^3r-*«i:x:tJhL A.rKrtu.cbl *^TpK>xife of ^t>Ho !Iieo.oiexrl«bX 
, Oonoox* :£tc»eiockx*clni. :B'ijuad» .-t-lio 30^. -Au- 

Hf uLTTosr* *.’-ovio-w"« 003rti«iio osjp^ootws of 'bihto ociJEXOor* :{>jr'o>%:>Xoxn. 

«ii>e>oiebl roCoarooco "to tAx& ooot^xril^otrioOLCs aroode l>y 
xnion't 1 =»or^ of t>l 3 .o isoioof^ii^o afueirff of t>3bio XSCo jpoix».%» 

ouLt> a,lt^l:ioo^)3. ooioloox* apt> if .49 iooox>t:dtoxaL o looabi 

clif90£tso, 4 » footio** of ^orxoirol ojr jrOierieii>oz 3 .oo 

ctlno oloy® ^ y>ajt'-fc io flxo dovoloi^awcxorif of, or fa^ilox^ to 
<iovoloi:>, a. -fcti.Tri.oixr. T?Ja.o ar^et^poo^o -fco a looal ix*rlt>afcioo, 
if ifc oootxi's, is -fclio a^-poaraxxoo of a l^ownfelx a-fc tlxo sito 
S’fciro.txlafcod ; oarly- xrorrro’V'ar -will rostxl-fc in. ’OOTO.yilo'fco 
ooro, ovoo. -fclxovxgflx fcbo i^ro-wrfclriL oaay f>o of a f>yx>ioally 
malij^Txarx-fc olxaraotor. ^ixoln csxxro is oVrsoarvod xxo-fc oxaly 
irx mico pairifcoci 'wifcir -fcar, l>ofc also irr Ixtxmabn. l>< 3 iTX^s, 
3 provicicscl fcH.o opora-fciorx is oaxTiocl otxfc at fclio oarllost 
sfcai^es of tiro dovoloptmoot of tiro to-xrroxxr. ]Btrt tar- 
oaixxtio^ otxly prodnoos a rrooixlawoa. affcor difforetrrt 
irrtorvals ixx cliff ororrt mioo t somo fail to dovoloip orro 
ovorr aftor a yoar*s xx^-io-tirri?- If tiro siowtlrs aro 
aromovcxl fa-oxrr a rrxxrxrlror of mioo irr w-lxic^ tlroy Ira-vo 
aoi>oarocl sooxr aftor tiro oorxrrrrorroomorrt of tiro oorrrso 
of tarx>airrtirr|>^, it is fotxrrd tlrat tlroso arrirrrals aro 
distixrotly xrroro roslstaot- to a sooorrd ootrrso of tarrirr^?^- 
A sirrrilar rosistaxroo to a strlrsoc^rxorrt ootxrso of tarx*irrg^ 
is also olrsorvod irr xxrioo -wlriolr Iravo stxfforod froxrx a 
spiorxtarrooxis maTomary oarroor, aftor tiro srxcoossfxxl 
rorarxoval of tiro lattor. Tlris last o 3 ci>orimorxt jrrovos 
tlrat tiro irroroasod rosistaxico is rrot dxxo to a olrarr^o irx 
tiro oolls of tiro slcirr alorro, t>xrt to a gorroral oorrstitxr- 
tiorral factor. 

Tiro orcistorroo of tlris factor of sxrscoiptilrili ty or 
rosistaoco ixr rrrarr is disclosod Iry t-wo diffororxt sots of 
ol>sox*-v-atio*xs : -first, rrrrxlti^lo rrralijt^rrarrt irc»w i^rowtlrs 
ixr a sixrjB^lo ixrd.iv'idxral aro orctrorrroly x*ax*o ; socsorrdly, 
tiro iiroicloxroo of tvxrrror.xi's irr xrralos arrci foxrralos irr 
difiPoroxrt ooixrrtrios stroriixly srrgci^osts tlrat a cortaixr 
xrxxrrrlror of tiro oox>rxlatioxr ax ‘0 sijscox>til>lo to tiro 
dxBoaso, hurt tlrat tiro actual sito at wlriclr it -will afrj:>oar 
clox.>orrds oir factors of raco arrd orr-viroxrrrrorrt . Irr 

l^zrj^laxrcl, Hollarrd, iTajpair, arrd Swrtasorlarrd tiro irrci- 
dorrco of caricor is alroxrt tiro saxrro irr rxrorr arrd rvorrrorr, 
arrd varios frrorrr 1-0 to 1-2 i>or lOOO li-vixri^. Irr tiro 

Txralo, lro"Wovor, tiro rxrajority of tiro txrrrrorxrs olrsorvod 
aro foxxoEd irr sorrro j.rart of -fclro dijKOsti-v-o tract ; ixr tlxo 
f orrralo tiro irroidorrco Iroro is lox^^ror, Irrrt is rrory rxmclr 
Iroarrior irr -t^lro sjrocific sore orj^arrs, osirooially tiro utorus 
arrd. Irroast j 20-4:0 }por oorrt of all casos of carreor irr 
wrorrreorr oooxrr irr tlroso org:axrs. Tlrxrs, so to spoalc, tiro 
Iroa'V'ior Irroidorroo ' ixr tiro sjrooific forrralo orpraxxs is 
oojcrrjpazrsatod l>y a low-or ixrcidorrco irr tiro dijafostivo 
traert. ,At tiro saxrro tixrro tiro irroidorrco irr Irr-oast 


arrd otords •v-ar-ios irr diffororxt ooxxrrtr-ios ; oarrcox' of 
tiro l>r-oast is corrrrrrorrost irr ISxr^Xislrworrroix, x-ar-o irr 


JTaxrarroso, arrd only Xralf as oommoxr ixr X>xrtoir 'women. $ 
oarroor* of tiro -otox-us is 'V'ory ^paro-valont ixr JT a o axroso, 
l>x^t only Ira lf as- ooxxrrxrozr ixr X>utolr as in 
"wmrrorr- Tiro low^o*: irroidorroo of oarroor? of tiro snooifio 
or-^arrs ixr X>xrtolr woxxroxr is, Irowo<roac-, aoooxnjEraarxxod dy 
an irrox-oasod irroidorroo irr tiro dij^ostitro tmest* tlrat 

tiro total rxrox-tality is alroxxt tiro sancro as in '3]dgg:lislr 
w-omorr. , r{7lroso dibsoxyations stxroxr^ly srr^l^ost tlrat tlao 
irroidorroo of oarroor' is dotormizrod l>y ig^oneac’al faotox-s 
of srrsoo 2 >til>ility, l>xxt tiro .aotxxal oz-^fan in wlrlolr^ it 
ajpjpoar-s Iry looal fao tor's varyirrgf acsootdinig; to tiro 
oxrxrix-orrrrrorrt irr its -w-idost sorrso. 

I>r'. Mlrrr*iray states tlrat lx is ooUoagrtros Ira'v^d l>oozr 
rrrralxlo to dorrrorrstr'ate azry oonrroaciorr Irot-woen. xxralii^’- 
xraxrt ^rowtlrs arrd drotetio doficiorroios. Old x*ats, ox- 
xrats kejrt orr diots dofioiont irr -v-itaxxrirrs Ax oar U, fjrc- 
quxorrtly dovoloo T>af>illorrrata arrd -w-axrfcs ^f tiro ojxi 
tlrelial lixrirrs tiro for-o-stomaolx, t>rrt rr« m.alijQ^arxl> 

txxrxroxrr' Ixas over Iroerr ol>s«X"v'od. Ho oorrsi »-rs, ixr fact., 
tlrat tlroro is rro tr-xrst-wor*tlry ovidorroo, ore »x*irrrorrtal, 
statlstioal, or* clixrioal, of a caxxsal oox-r*ola-t-i< Irotwocix 
oarroor- azr<l tiro alrsorrco, or irresoxroo, or- orc' of axr;y^ 

[ptaxrfcioxrlax- dio-fcotic oorrstitxxerrt, ixr sj^ito of -toxrroxitjs 

to tiro ooxrtrary fx-e<]txxorrtly xxrado. 

Xlurirrig^ tiro yoar* IProf. Hoi dorr Ixaixr sta-i tlrat li« 

irad Ixoorr alrlo to tx-arrsmit oarroox- frorxr xxrarrr to anixxxalK 
try ixrjootixr@r a lax-j^o rrirrxrlroT* of -rxrico -witlr Ix-uxxilxxt 
oarreorous rxrator*ial, Aftor a corrsadoralxlo irrtorv-al t 
cortarrr xrrmrlror of tlxoso xxxioe cle-voloxxod trrmoxxrw 
Irowovor, tiro ixrcidoxrco of tlxosc* gpro-wtlrs -was sixxxiUx 
-to tlrat of si:>oxrtaxreotxs xreo|->lasTTxs ixr tVto stools; of rrxi<r< 
xrrairrtairrod l>y tlxo Irrry>c?rxal li'-vxn.ci, so tlrat Hold cm i 
Irairr’s i^rowtlxs rm.ist l>o oorrsiclorocl -to Too sgpontaxrc* 
rrow dcvoloxorTronts, axrd rrot as orij^natixxi:^ directly fr<»»i 
tlrc^ Ixmrrarr xiratoxial irr joes tod. 

Tiro j^lycolysis Toy caxrcor colls irr tin 

irrosorroo of orcygforr does not ax>x^oar to loo a si>oc;ili4 
jxlrorrorrrorroxr z ■vims irrfoctiorxs x'osi.iltirrjpc in coUcilti 
ovorgrowtlr also slrov?" f^ly 00 lysis, -wlxilst tl»oso irr 'wliicl 
tlris ovorgjro'wtli is alosont fail to slrow tlris clraraoto^ 
istic. It ax>f»oars, tlrorofore, tlrat axr aoroloio ^lyc^ol.Vf^i.- 
is rrot restricted -to caxrc^or, loot ocotirs also irx otl»<'si 
tyx>os of x^atlxoloi^ical ooll-o.lar ovor^rowtlr, ''I'lit 
rxrajority of rrorxxrsd tissoos oxrly slxow tlris j>lion<>- 
rxxorroarr ixr tiro aloserreo of oacy^oxr. 

JSSrexxosoro to low oacygforr x>rossor?es rosolts ixr dols> t-d 
fj^ro-wtlr and ooctensivo ne»crosis of trrrxroor cells, l>iii 
ovon x>rolonig:od o3ci>oso.ro fails to axrros'fc ^^Iro ^rc»vi th 
oorrrxolotoly , and rejaci-ossiorr Iras never loeexr olosorx-c-f J . 
A.S a X’ossilole treat-ment of cancer tlris xxretlroti i« 
tlrorofore -witlroot -fclroraixeotic value Iry itself <aItlxo*iicli 
it xrrii^lrt l>o osefol as a sojpjplexnexrt to otlrer rxrotl^ofl!^ 
of treatmorrt>. 


jlR«5Dorf: of tbe F‘oi“ostr’y OoiTfzxi.£3sion. 


TyiNr tlroir eijglrtlr arxnoal roirort, tiro IB’orostry Oom- 
JLj xxrissionors ^ive a record of tiro 'worlr aocorrrx>lislred 
’ in Britain during tlie year orrdirref Sejrt. 30, 102T. _ Tire 
-X>lan't>in^ X>3rogr*'axicrrrre, wlriclr Iras formed tire clrief of 
. tlroir activities, was oontinned. On tiro snl^joot of 
fizrance, tl^ rox>ort slro-ws tlrat out of tiro total of £3^ 
-nrlllioxrs sa>^<3tioxred in lOlO for a -ten years’ x>ro.gramrrro 
to Ibe xxaid TrS^ore Mar. 31, 1020, £3,014:,4=00 Irad Ireexr 
.ailot^d -uir to ISent. 30, 102T, leavini^ £^33,000 still to 
' ire i»*?oyided. Tire Treas-ury Irad since intima'fced tlrat 
tlris Ibkalianee -would Icxe xxrade availalrle for tire firrarrcial 
, :yemar 1023-^20, -wlxlolr, -witlr a Iralarroe of £136,000 
.estrxxrated to l»o in Ixand on AfTrll 1, 1028, g^vos a suxxr 
of £6583fc‘,000 for tire jpossilrlo e3cx>enditure durinfi? 
1 028— '20. 

Tire land acq-uisitiozrs amou|pk.i>«^ to 36,030 aci^es 
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durin£^ tire year, of 'Wlriolr 30,T66 acres were classiflt't* 
as olantalrle. Tire total land aoc^nixed Ibetweon 102J» 
and 102T amounted to 301,611 acres, of wiiit'h 
24:4,838 acres were classified at tire time of ao<itri«i< 
as x>lantal>le 5 166,208 acres of tlris latter lazxd 

leased arrd 100,630 acres Irave l>een nwelrase<i. 
tire area, 140,766 seres <67 ner cent) 

situated in :K 2 n^land and “Whales and 3104?, 082 
<43 per oent> in 6 cotIand« In spite of. tire .snxrtller 
amoun-t of plantin|g^ land .in tire latt«sr, tire -total scrcMt^ze, 
leased and nur€dk.ased, ad^uired itr Seotland arm>*»*^*« 
to 233,667 acres as against 167>844 acres in 
and ^W^ales. Xt is at «sast open to doulat ■v(rlretlx<^»^’ 
Oomxxrissioxrera are aotirriac 'wisely in sacJfiliiL^ 

tlrexzrselves -witlr so larj^^ axvaroa .of -unplaintalxle 
in tire early years of tlreir eacistezroe. 







jAdit' SM' 'W4»Xl . -Icncnwin, ' tJatGr -mm . n J<1.9ek ■ ^o^-esgruxi^ 
OcxEiaxoI«aBB£<»ii3b«»««'* 'w^osTfe mf> Mxms l^eem. Atsqviim^ioKfc 

of 'Icuohdl curufi. fliao ■ fo3mada*fa.ox!i. 'fc3t*o»oo*> of " oonifcurovua 
fOm CKTieriz&ea jpo-CHIBmanxuLO 

A-^O^OOO AOpes iia jponod. 3For x^susozua 

clo^^allod JLJA ipro-noxin ore^pojrte^ 'fctiexo 'vv'fih» a cliocalc In. tiSa.& 
'woac’is:. "JtMao ^unecii plan'isocl dujrizx^ 'tiih.o yoAx* undor 
x'e'vtew cumoxxzKtyod 'to 21,9631 vkcjres of csoxulfoxet. Xt> is 
«»^xx3k«ffcod 136,000 cboxroet -will l^Sb-vo laoon. ab-fC o mr oo fco d 

wi.-fcl3i ooxdfos^ l>y iblsfco ox^d of t^liua* -^on •y^■^m^^U3rfafp. of wrlnola. 

166 soxo« l3.«bd Itoon j:>].«)bntod tilio ond ■ of t^Jho 

wi^felx, in addition, 4130 aoxos of l>xrosd> 
locb'^rod s^Moioa C^ajeurd ^oods> j or ±.<»ti^aA of 94,^30 

aboxfoct. , *X'lio xToooirti ebdds ±3aLevti et, fobbed axoaw of s^pixOxci* 
matr^ol^y' 11*7;300 opros Ixod iMon ooxnplot?c»d l>3r 1028. 

If- w*«fcis omnoaod in -fclio origpinad i>x*o^ppanxxnc> -fclxab’fc auasisi/^ 
snoo Dufionld too ^^ron, toy waty of -fco looskl 

cLu^tooritdos 4Btnd jjpxrx'v'oto ow-n^^rs tio offoarost; mrooe nndor 
t>tooixr oontvxol, a.n ear^m. of 110,000 ooxos tooings j^roieioritood 
foir btoo -bon yoautre. u^Vtoo-nf* 62,000 ooxos toat-v-o tooon. 
joojTO ox* loiau^ doedb wit>to, ond i-fc is too]pc»d bo ootoioA^o o 
t.obsl aox^osi^o of *7 6,000 toy -btoo ond of btoo bon yoewrs- 
Tlio w^ox-lt on btoo nxovisioxa of fojrosb vbrorJtcLor-’« tooldini^ 
liss j>**oooodod. ^riio sysboansbio f oratxsbion of btooso 

}iolclixxjBr» wabS ooxnxnonood in btoo sxxmxnoar of 1024. llTj> 
to fcioyx-fcoxntoor' 102*7, 36*7 tooldin^s tocbd tooon oomj>lobo<i 
< I T 1 in btoo yoa.*" nndor* i:*oxriow>, and 210 w'oaro in jsiroooss 
of foT-xKxabion. 


tTJEtJBt 

• Jooo* of ' ertfil somocidtou* ■voiry .■,'I*J»o ; 

resaenrb sayeL btoab btoo onblay f>enr «mxro on latoonar <hnd 
arnaborial on btoo aaroa -planbod tosbwoon 1919 and 
was as follows s SQn^and and ^Walesa, £8 : 9 ^ 9 * Sotob- 
^n»d, :e9 r lO z 3 5 Oa^ab :iBribain, 4e8 z 16 s 4- 

.n^nraa xnol-udo btoto ooab of ;p^rof>aarabidn Of . btoo japeoniaed^i; 
dx’anraagpa* fanoins, planba, nlanbinig;, roolaooxnanb of 
and weeding. Xb xei nObioaatolo btoab dojElna? 
192*7 btoo o3cpon<^bnxo on xoi>lac3ixk;S fatlnaroa fldH^abina 
UF»> /was soKnoblxin^ ovor 26 ;]por oonb of btoo. ooab ol, 
ongxnal olanbin^, a dooxoaao on 1926, ^s?"toon lb was 
noar^$r 60 oonb j btoo :to^p:iaro is, toow-o-voor, oxc.ooaoi'V'O, 

Ond f O'W' jpiari'vrabo ownonat^ oonld xm-dorbalco a’ffoairoobabion 
if btooy toad 'b<> f aoo so toi,g;to. a faro^ojrbion of failmos. 

*3Cto«i C^inaniaaionors toa^ro ooaarooly f aood btoo q^noobion 
of ondoarbaldn^ a x^axrb of btooir w^oarto toy diaroob sowrin^, 
of w-toioto fow* adoqinabo oac^aoxTianonbo toa-vo yob tooon 
*»fado ; aaxd yob ib -would a^x^poasr btoab ib io in btoio 
dxarootlon ^ btoab btoto barno solnbion , of btoo affoiosbabion 
<l'*-iosbion is bo too scan^tob. ’W'ibto totij^to i>lan.ban^ otoaar,gfos 
and nxajraox*ios oosbing^ as an^noto as toalf btoo bo-bal oac- 
l>ocndibxra:*o onbaiiod on btoo onlbtajral ojporabioacxs {^0361,046 
as ooanx>axod wibto £676,839 foa:* btoo oied^b yoar-sl, ib is 
dxi^csnlb bo foarosoo too-w an adoc^^xxabo aaroa of foarosbs 
wrill too otobainatolo -w-ibla. btoo axnonnb of anonoy -wtoioto 
btoo baxc jaayoa:* is litooly bo too atolo bo do-v-o-fco bo btois 
fox*osba*y -woarlc, nocossaary as ib is bo btoo fnburo -wolfax-o 
of Oaroab Hjribaixx. 


IMEorsiy JE^istocMdes. 

bo sn^gr^osb btoab, as yob, oontodonoo in btoo mobtood toaa 
nob tooon fully rof^ainod. 

j3?too xnobtood of tostoiax^ toy anoans of btoo X>anisto 
soino aifv-as ftorsb an-tjrodnood inbo SiSoobbisto wraboars in btoo 


^ I l’*''istooa*y ^ Xloax'd fox* j^oobland tosus arooonbly 

isstaod bw-o imj-aorbanb p»a|:>ors doalini^ -wibto ooxa-x- 
iiA«';roial fistoinip^ in blio IVforay irix*bto. Ttoo flx-sb is a 
j'<*x’-io-w' of btoo oocl-iAob flstoixx|^,^ axad blxo sooond is an 
4 \<*oo-tanb of btoo X>anisto soixx<>->nob fislAory.* X^a-oi^axod 
to.\- so atolo an atxbtooriby as X>x*. .A.lo 3 caxxdoxr Howman, 
t to«!so bw-o j>ay>or*s ooxabaixx xnxaoto inboa'osbirxj^ and 
\ wlxxatolo *|r>i:*aobaoal informabion. Xboad boj^obtoor, btooy 
<l<'monsbx-*abo -voary oloaarly btoo ^foab oacbonb bo wrtoioto 
ilio- j>x*osoc 5 txbion of toobto oocl-nob flstoixx^ axxd Xlanisto. 
t^t'sino-nobbiiaLf? lias tooon inflvtonood toy btoo o«ovaiiin|g: 
<*<*c>nornio- oondibions of btoo i^n^ab iScobbisto tooaralaxg- 
f i>.ljo»'ios. 

JLlobw-oon tooinraniy soasoarns, obtoox* -vsrorl*;: annsb too 
1 ’* in cl fox* btoo sboanaors and amoboar orafb, -wtoioto nood 
tcj l>o lco{>b in alartxosb oorxs-fcaxxb ooananission -fco xnoob 

i.>€^nsos ; btooy oannob too laiclxxjp 'wibto btoo saano 
i'«'<-'iliby as -bno oldoar sail tooabs. *I7toxxs ood--nob tostoiax^, 
lit^fCtxn in btoo 3liCorsay[| JB’ia^bto in, btoo yoax* 1906, abbxaobod 
litt-lo abbon-bion xxnbil bw-o oar btoxoo yoaars labox*, wrtoatx 
tl!<« faob toad tooooxno axrxoro |;i:onoaraily x*oalisod. btoab 
iH'ri-ixxnoxabi'V'O ^ x*CN©nlbs wrox*o tooinsr otobainod ab a bixno 
of >>-oax* -wtoon 'btoopo is a loponox-al Ixxll in tooxrrixxer fistoiarx^. 
li^x>on btoon, oxXlO dieuexsbxrons soason in 1911 so w-oatoonod 
t l»o oonfxdonoo of btoo oarows of btoo sboaxnoars btoab, in 
tli«s followiad^ yoax*^, fo-wocr sboaxnox's -woio dbbod oxxb 
f«>f -ttoo fxstooory, albto.on^to , ood onboarod btoo ax*oa in 
<'«)tA»icloi*atolo n-inntooirs. jEHXoxroovox*, btoo faob blxab btooxar 
*^*il>«ocixionb robnm bo btoo flstooary toas tooon slow, sooxns 

‘v * 2* Oo«-»«»b ytobiXKS fax bbo 3M;ors3r isnxtb.— 

Xaxwe., Ifo. 31 z 3L«l»ar^ 

ftffffi 3^*^**^**, J^Ix xB^ ao^ X ^^ &tnS iwk tbe ’BfcHraxy- iSTIartb-** JSFVC«A«r<«», JSfoa€^ 


aubxaxnn of 1 92 1 . Ixx blxab yoax*, dxxx‘irx|^ btoo ooal sbarxlco, 
a lai*^o n-txxntooir of X>anisto xrnobox* tooabs xasinj^ btoo soino 
laxxdod g^ooci. oabolxos ab iFInj^listo and ovon afbox* 

toxxxxlcoxs aju^ain toooamo a-%rallatolo bo bira-wloa?s, blxoso 
saxxall -v-ossols j>x*o'vod atolo bo oomjxobo stxocsossfxxlly in 
blxo xxxaxrl£.ob. 'X’too Xlaxxisto nob wras btooarofoaro arajxidly 
adop>bod, ab fursb toy XHn^^listo -v-ossols and almosb 
irnrnodiaboly btoox*oa£box* toy a nxxxntoox* of Soobbxsto 
sboam-dx*ifbox's and xnobo-r* tooabs. TCtoo *vrossols noaranally 
oarni.>loyod in btoo ^'OObbisto drif b-nob fistooxy tooin^ ,, 
osf>ooially sxxibatolo for- btoo -nso of btoo lij^tob X>aaxi^|in" 
soino axxd oasily oonvox-bitolo ab' oomf^aarabi-v-oly sxadCbtll 
03cj;>oxxso, toobto sboaan and xno-boa? dxifboxs from 'SXoray 
IFiarbto w^ox*o x*ai:>idly oc^nij^jpod wibto btoo now- groi^x*, and 
:dstoixx 4 C^ -was soon oaxrariod on onox*^obioa]ly in looal 

waboars. X!*too ado]|>bion of btoo nxobtood -was aoooloarabod 
toy btoo sonbo dof>a*ossion jru-o-v-ailxxxgf in btoo tooarrirxjoC'dstoixa^ 
xndxxsbxy ab btoo -bimo. *X*too inbozxsiby of fxstoln^ -'wtoion 
otoaraoboarisod btoo oaarly ox>oa*abiozxs -was, too-wo-v-oxr, nob 
xnaiaxbaixiod, and, in 1923, btoo bobal nnaentoor of landixx^^s 
foil stooarb of btoab of btoo j>ro-vions yoax*, tonb in btoo 
followixx^ yoaxTS btoox*o wras xxo si^pex of fxxrbtoor doolino. 
VITibto btoo lar^o nxxxntoor of jpo-wor -v-ossols sdofabin^g btoo 
X>anxsto c»oino, ib toooaxno a cgi^xxosbion of soxxxo inborosb 
-wtoobtoor 0X7 nob btoo no-w xnobtood wroxxld snx>'P^lanb btoo 
oldor ono of ood-nob fistoin|Q^. 'X'toe ixxno-v-abxoxx is of boo 
ac*ooonb a dabo, too-wo-v-or, bo ^>ox*anib a dodxxibo answoar 
bo ‘too gpivon ab jxxosonb. 


X.^t'trcKiTji^ool Ot>3«fv«.bory 'X'ida.l xtii^itrute. 


aexTooanaesxfc toas Jxxsb tooon mado toobwoon btoo 
IMoarsoy. Xloolcs and .iiaLartoonr J3>oajrd and btoo 
^ iiiyc-ia*€^by Xiiyoix^ptool for < btoo actoninisbrabaon as a 

insbxbnbiocn o-f btoo . lBoard*s Otosorvabory ab 
iit<l‘-»toxx and .’btoo "iMdal Xaaablbnbo of btoo tJ'axivoarsiby* 

1 n. ' «ioxnl^x3wsd;toxarbib«au^ fs -bo tooar btoo naxno of **-TPnO' 
■K3^^hm:eap:vt "Xidal Xa:xsbibvxbo »» and 

3sro. 3oi^. -jl^2 


too Ko'V'Omod toy a joinb ooxnanibboo of btoo Z>otolc lEloard 
ancX btoo XTnivox'siby. . . 

rrtoo X-ivoroool OtosOxrvaboxry was fonndod i-r* 1846, 
and sinoo 1867 ib Ixas tooon sibxxabod on Bidsbon IXill, 
noax* ^Birlcoaxtooad. riTtoo 'worto^ oarariod on toas alwrays 
tooon anbixxxsboly assooxabod -wrbto btoo aobivibios of btoo 
X>ox*b, arnxjLoto abbonbion tooiaots biano -moasxxxTonxonb 
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eusicl c3isrtkrilout4<M3, l>oee^li«r witJa tJie tiGBtitXjg o£ olurono* 
xnie1>«n8 cuid xuBb'V'isp&tJ.onal in.iat.xruzzien.t:8i. in. t^lie 

tibe ciiz*eo'tor lia» 8tiw«k;^a bioen priznetiril^r mxM. 
£kst>ron.oxnc»T*, obanc^LnS ooncil-feiozi^ boL-ve mcbdLo tube 
Ob»4Birvat>o**y madnty a. metoeirologioa] etuettuion 'witsb.«a. 
x^snl«sarly wojoking;; aei«Kcxio|^cwx>i^« 

TTbo □C^dle.l Xru8t>iti«jite was fOmideci. no znc^f^ntuly .«U3 
1910* and itus wor-ljc: baa off>en beoxii amfen-^d tuo in 
oni' oolnunnei. 

iri'vn years a^o an aKrc»e»men.t> was made betvween 
tube I>ook. ISoabTcl and. tbe XJniv'eraitjy w-bexTeby botb 
t>liese inst.it/ntuions were ptlaoed nnder tube gfover-nmentu 
of a joint oommittee of tbe Soard and University* 
and a larige measure of eo-oj>eration bas resulted. 
I^’or oT>cami>le, tbe tidal jirediotins maobine bas been 
boused in tbe Observatory buildlxi^, so tbat tbe major 
joart of tbe work of oonstruetin^ tid eatables bas been 
done at X3idston, Tbe new arran^C&ment, wbiob ooxnes 
into force on JTan. 1, ;g;oes mueb furtber tban tbis 
and eomjoletes tbe association of tb€»se t-wo tyj>es of 
scientific activity- Tbe wortc in meteox’ology and seis- 
molo^gy liitberto carried oixt at tbe Observatory w^ill 
be continued, tbe testing; of cbronorneters and instru- 
ments will be undex-talcen, axxd tbe tixne-^un at 
!Birl<enbead will bo fired as boretofore. 

Tbe last <lix^ctox' of tbe Observat ory , IMr. 'W'. DB- 
I*ltimmex', died a few" xnoxx tbs a^o. T^be new^ coixx- 
bixxed institxxtion will bave for director X*rof. A. 
jProudxnan of tbe U xxi versity of Uiverjxool, and for 
associate dix*ector I>r. A.. T. Xloodson, wlxo will xreside 
at tbe Observatory. Tlxe total scientific staff will 
oonaist of five xxxen and tbree vi^onxexx. 


I^operties o£ Electrrons.^ 

0 O, 3C>A».wiisr. <1) On tbe xna^^etio moxnent of 

• tbe electron. Stax*tin|;^ fx*oxn tlxe wave equations 
for an electron and tbe associated electric density and 
current, *t is slxown bow tlxe eleotroxxxa^netio fields of a 
moving electron can be attribxxtod jiartly to tbe convec- 
tion of electricity and partly to an intrinsic xna^netisa- 
tion. A |^eoxnetx*ical constrxxctxon show's tbe relation 
between tbe wave constants and tbe maio^etisatioxx. 
Tbe formulas, first worked out for slow motion, are easily 
generalised , by relativity for bi^b s}:xeeds, and in tbis 
case tbere are electric as well as xna^netic xnomonts, 
axfkd varioxxs invariant properties are ^iven. 

A coxnparison is made between an electron wave 
and & li^bt wave, and tbe resemblance may be loosely 
excpreesed by sayixx^ tbat a li^bt- quantum is an 
electron without ^xar^e or xnaas. 

<S> On tbe diffraction of tbe xxxa^netic electron. 
•Xbe 3 >roblem is solved of tbe diffraction of an eleotxTon 
-wave by a line-^ratixx^ eacertixxj^ periodic eleotxric or 
xxxa^netic fox’ces i tbis rept*esents tbe essential features 
of di®*‘«^tion by a cry^al, Tbe incident wave is 
supjposed to be majornictised ixx. a definite direction, and 
it Is shown tbat, -wben tbe gpratxxxi^ exexrts only electric 
f drees, tbe effect is to rotate tbe direction of magnetisa- 
tion tbrdt^igb a definite an^le aboxxt cnx axcis perp^tx- 
dxeular to tbe tncideint and diffracted rays, and no 
pc^tarisation can be produo€»d by tbe didBEraotion. X'or 
‘ some smaanetic forces a similar xrotation oocui:*s, but in 
.general tbe sixnultaneoxxs action of electric and mcH^- 
netic foxnoe may produce a partial polarisation, tboxr^b 
tbe xsf^^too remote from experiment to be wortb 

treating in detail. 

O- TiBM:x*ru*B. ^Tixe scatterizxs power of a bare nucleus 

aoeocrdins to wave znecbanic3s. A direct proof is i^veb of 
3£c>tt*s result iJF*rt»c. vol. 118, p. G4,2^y on i^e 

soattsrine of an infinite plane wave by a bare nucleus. 
Tbe acscmrate expression for tbe incident and scattered 
'waves, ie obtained, together with tbe eornplete asymp* 

,« ^IkbvfKscte of jp^ipvaem rend lM»foxe tlio l|«k9r«4 Soototr on Xtov. 1. 
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eaKpansxon, leadmg to a n^orous proof of Ztutber. 
formula for tbe seattenxkg power. Tbe 
problem _xs brxefi.y considered on tbe bseis of tbe 
relatxvxstic wave equc^on, and tbe necessary modi- 
ncation of JEtutberford*8 formula is obtained to tbe 
^txal approximation, neglecting the terms involving 
vbe squsre of tbe electrostatic potential- . 

,^»3^ji^:o-;ro»r3EBSi aairo H- jr. WdobaV— 
dxstrxbution of electroxxs in a motfEd- Tbe d|s-^ 
of electrons^ in a two-diinensioxxal rnetal is 
worked out by statistical xnetbods on tbe assuxnptioxx 
tnat the assembly of electroxxs is * degenerate ’ in the 
sexxse of ITermi and X>irac. 


urxixversity smtl lB.aiica.tioxxa.1 ItxteUlg’exice- 

^ — X>r. JLeonard O- lE^arsoxxs, pb^siciart 

to the General i^ospital and senior pbysicieux to tbe 


professor of 

of about 
be xxscf I 


Ubildren s Hospital, bas been appoin-ted 
xxxfarxt bygienc and diseases of obxldren. 

Tbe Oouncil bas approved an expenditx 
£300 for tbe preparation of a laboratory t>e xxse< 

specially for tissue cultxire in corinexiorw v'itb tlx 
ll>epartmc5nt of JPbysiology. \ 

JP*rom October 1029 tb©x*e is to bo a coVisiderablc 
redxxctxoxx of foes for engineering stxidezxts. x 

Tbe degxree of O.So. bas been confcj-red Vxix It. H. 
Hoplcins for contributions to bioclxemistry. 


OAMsaroo^. I>rof. 3Scl<iingfcon, IMr. baixdoxx, TVIr. li. 

H. rowlex*,- and IVlr. Itideal bave beerx appointed 
ixxexnbex's of tlxe couxxcil of tbe sobool of xxixysi<;al 
sciences, and Bii- 1?’. O. Ifojxlcins, Trof. T. 13. Wood 
and IVfr. O. Oooper bave been aprxointed membx’i* 

tbe council of tbe solxool of birxlogxcal soiexxoes. 


^EoxxcnxTrtcmr.- — A.t a gi'xvdxiation cereTxxozxy ob Xlec. 14 
tbe degr«>e of l>.Sc. was coxxfexrrod t.ipon*^ Sunder bti 
Hora (Assistant Supeiixxtendent, Zoological Survey < 
India} for bis tbesis on “ JEoology, Hionomics, an- 
of tbe Torrential J^auna, witb Specif' 
Iteference to tlxe Organs of Attacbxxxent ; and «x 
^*^*3lxard Blabolemx, for bis tlxesis on “ Strengtlxenixxg < 
Oertain Important I3ridges of IVfain Uine of HouxbaJC 
Haroda, and Oexxtral India Hail way. ” 


' ^ I-.ive;«je*ooi-, At tbe xneetixxg of tbe Oouncil of th 

XTni versity on X>ec. 11, Hrof. j. H. Oible, px'ob'sKo 

Pathology and bacteriology, Weisb I^^ational Solxoc 
of ^edxcxne, Cardiff, was appointed to v tbe Oeor^j 
Holt ebair of pathology. 

At . tlxe same xxxoetixxg Hrof. Waxrington "ITorlco, wh 
bas bold tbe Walter iVlyexs obair or parasitology^ i 
-toe Uni vexsity since 1914., was appointed to * t/li 
-A.lf red J ones obair of tropical medicine as f x*o* 
jr«,rx. 1, 1929. 


l^A.isro xTies 'X'Xfcix, T’be council bas accepted tbe 

nation of I>r. Stuart Thomson, senior leoturex* 

; I>r. Stuaurt Tboxxxson bas been a men^l> 
staufiE of tbe Zoological lOepartment since 1910 
Tbe Oounznl bsus elected tbe folio-wing -fco bonoi*s! 
research fellowships in physics : X>r. A. O, Hratlle 
I>r. Szabo V. ISTaray, I>r. IPelix 3 Bdacbatsboblci, 3 Mr. 
Wemi>, and I>r. W* H, Zaebariasen- Tbe followii 
have ' been awarded elected research studentsixip 
Mr- Harold WaXkdon (in botemjlrb Hr. 'Wemer Aibx’oc 
(in physios). , 


TnjEB Tbonetib ^nstituts of the University of 
has assigned tables for f<preigxxers who wish to stu 
their own speech Iw the gnapbic ancMdtbod. JB*our ta-to 
are now used for. Orod b iso b ^ Hungayian,; ISTiiltHsb, « 
Hindustani. * Two others are available. Jlmplioatic 
may be made to the JOireotbr* 3E*!rof . :K3. "W- Sorii'tu 
Btrodeibofgasse 4«, Vienna: 
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'^?r, X>oolek:i:>. i»t> Aj^Kt^nacMPo 

•Wfifcefc cibtf oxKO 't.izx:k4G» ^oiato oJt jaciOi»t> d&ro^xa.oaa-fcoci cun-d. «bt> -felrit^a 

«sMUEx:iciei, ibixxaL-e o^F ^jcscfec^ti: oigMexsTp^Jiota.o’iMly :t>ctg^t tTL o f 

■fcli.€» ;ip 03 pKijiJ. 494 t‘ x^eili^g^iox^LtB o<>»er-v«uci.<ie«i ixx Xx*^ 4 eMnL<i. *nfci^ 

Inoly m^ioxx^ of ^-fc, X>c»olaani io. Ajrdukxoaro IHtary .«tyOO<3l oxx &,.. 
xivM 3 til>or of ixTO^^ilAX' st^onoia lilco ofllcb^s^ -fiuiLdl ooiild only 
feo x*ociolxo«:l «tt> lo'w t>icl.o. Tlxo 'W03r^lxi5!>ip>ox*»» -wlxo 

xxxxm.l>oxocl p»ctate»ocl ixncloar it; t>lxx*oo -bimos, 

on l>«fc*ro Icnoes. £]#«fcola. biano blxoy oxnoarjg^oct 
tixoy etba^olb -blrxoixr l>ao^» blxyo e* b ianoet ca,|^ckin 0 b blao aroolc 
-xKrjhialo blaioy x*0]3o«tbo<l. Axros. TTlioy nlaio oiarcoibod blxo 
aroixarxci bo’woar cm<^ tblxo Xxoix-ao iaa. blao iBprOkVoyefcarcl in "wlxioli. 
-blxo 0 ^kinit> ^«>Er«u» lanx^od, eknd lci«uaocl blxo »bora.o oaroeus. 

2 >«c«anx't>«»ar ^A-~ 

OiQaEtxtsriTatf;^]^ — ^O«.arol 3ira.gizai0. Tixo cna*bom of 

carol sin^in^ i» one of ooarxsicicaralno axxbicj^xaiby iara. -blxc 
Olinjurcla,. eaozncbimcA in oaarly clays tilxc ofHoc Ixcin^ 
y>ox*fo*-arncci fcy blxc l>isiiox>- Jnclff iax^ fa^oxn some of blao 
daildron'e son|^ xwrlxiclx Ixavc sxajrvivewl, a soraj^ of ^arcojb- 
in§z: or olaarab in addibioirL to blac cry of ^ "Tbrnlc * anay, iacx 
noarblacm £:#nj^lan<l oar £9ooblancl, Jraavo foraned oaarb of 
blac anid^winber ribaxal, aaxd blaoarc is a brodibioax bnab blac 
Omxids saaa jg so me foarxn of olxonb ab blac evabbin^ of biac 
anisblcboc- mac taoaar’s Irxcad 'was ofbcaa inbrodnoed in 
blac diiaiark.^ Hall bo bHc sira^ranj^ of a carol- Xn Xboanc 
ib 'W'os oaacc bHc ensbom of bHc sHcj>Hcrds of bHc Oaxn- 
laafi^xxa bo oomc ira bo yalay bHcir oiyacs Xacforc bHc sHrincs 
of bHc 3Vladoama- lax Kn^loxxd bHc 'woibs -were of ben 
oomjxoscd of bHc cHixrcH Hand or oHoir, cuxd bHcir 
rclif^ioxas claaraobcr cx*x|;>Hasiscd Hy rcanainirx^ iax cHxxroH 
xaTxbil b'wcl'vc o’doclc. Hcforc ^oixxi;;: oax bHcir roxxxxds- 

r>ec;«;mt>cr 295 . 

OicjaTS-riMLA-s X>-A.'ir. Xrx bHc ^TxaJLiazx Oalcrxdar bHc day 

of bHc 'wiaxbcr solsbioc, oax^d iaa bHc sxm onlb, ji.e. JO-icuat 
2>J a.texZ'i^ or movf, •wHcrx HobH in !E3^y^>b 

aaad Hx Syria fcasbs ■w'carc Held and a ribxxal oHscx'x/'cd xn 
wHicH bHc HirbH of bHc sxxn xwos Ixailcd wibH bHc csry, 

‘ X'lxc arirgriia Has Hron^Hb forbH ! THc li|^Hb is woxcin^ 1 ’* 
X'Hc idcTxbilxoabioxi of bHc ^od JM.abHra wabH bHc sxxn» and 
t lica syajTcad of His 'W'orsHijx bHroax^Hoxxb Xboman 

Kanjairc, cxcbcndcd sbill fnrbHcr bHc rcoojBpxxibion^ of bHxs 
clay os of sxxtxrcarnc arcli^iovxs imy>oa-b- Oxabsidc bHc 
IVXcdibcrrancaarx area bHc yxo^oxx fcshwol of xnidwinber 
c'>-?cbcndcd over a yacriod of some days, os as sHo-wn Hy 
blxo exebenb bo ■vrHioH bHc bavclvc days Heb'ween OHrisbnxos 
and lEIyaayaHany aarc oHserved. os a raolida 3 j[’ and a bime of 
1 »oa'bcnb 5 'wHilc j xad^^iax^gi: froacacx bHc voriabions in dabc in 
similar and analojocons cxxsboxxrxs in differenb looalibics, ib 
is yaroHaHlc bHab no vcory nrccaisc Hxxb only on oyayaaroaKiarn- 
al.c xxxxlfomxiby yarcvoilcd in bHc dabc of oHscrvanoc. 
ATcb os l^onxon and. H^xbHaraic inHxxcncc c:x:bcrxdcd, bHcrc 
'W'otxld yaroHaHly Ho^ a bendenoy bo ' sfi vc on inoarcasin^ 
ianyaoxrboncc bo bHc cxctfiob day ixx rclc-biom bo bHc jmxd- 
wiaxbOT fcwbivol, Xb is difHcxxib, Howcvcor, bo discrxanxzx- 
«bc Hcbo^ccn yam* end j>€>sb - ClHrisbian in®utcn<ocs, and 
tfic cfXOob .of bHc lIMfibHralo odlb amoam.^^ :jgcirxcrSil 

l^oyanlobion may anrcll Hove Heen cs»®«crabcd, . ' 

TTHcarc cfon, Hooreve^, fee no donfeb bHab in tsHc lands 
i»i wHidH ^& 5 ^aM>icniby ■fersb- boolc aroob. X>co. was a 

dabc of ^zreob' isnnoarbaatmoc in po^^an ribes, and 
ii illucxxocd bHc vulbixnabc ' oHcdoc of bHab dabc f or bHc 
«'c:1cferabion of bHc iN'abiviby of Oxxr X«oard, olbHonsH bHc 
c'xiacb dabc 'of His feiarbH 'wos nnoerboHx, feeing jplaocd 
l>>' some anbHocriblcs in and fey obHcars in XiTovexn-, 

l>*'x*. *XHc fcsbiyaX,of C%arisbmas was nob ofescarved xn 
i>ic coarly’ and fb -wmm nob nnbil tsHc foxxarbH 

c'f'tabxxary bHab ib fecccucnc -sccneoral, and cveax bHen ^wlbH' 
*-;wTaxc d i frcar c nocs, IBy bHc ISSosb ib was edeferabed on 
6 Ob bHc'- fcasb of bHc :B*y>£s>Hany., ondL fey bHc VITcsb 

iSSToi - 


on X>co> t 'X’Hc Xobber dabc was amodc nniV'carsal 

XjXfecarixxs in bHc ycoar 3.S3— 4=-"' - V^fHcn oHoc bH c 
fcosb Hod feccarx csbaHlisHcd, iaxoarcssin^ abbenbion was 
]p(aid bo ib, and ibs cp|>acially sacred oHoraober. c amjgH a- 
sassed fey OHarisbion 'wx-xbers in order bo disbaroob abbenbioax. 
faroam bHc y>ayn|kn ofescarvaxaccs, 'wHicH Hoarc so do se a 
arcscrcxfelpncc TOia bHosc of Olxrlsbxnos bHab feobH posoxx 
and CHrisbiaax. aooxxscd cocH obHcr of feoanrowirx^- 

Occcnxtacr 

Srr, ISnrs:aF*n::n 2 ia'*s X>^v* Ixx C»craxxaax.y ** X>cr ’^^rossc 

X^fca^dsbagf,” a day ossociabed wibH bHc cxalb of bHc 
Hoarse, Sb* SbcyxHcn Havlxx^ Heen made bHc yaabron Of 
Hoarscs. -A^coordini^ bo XXosyxiaxian, ib -was bHc oxxsboatn 
on bHis day bo~^alloy> Hoarscs xxnbil bHcy 'were in a s'wcab 
oarxd bHcxx bo Idecd bHem bo yambeeb bHcancx from oxxy 
disordea*s in blxc ooanixxn year. A.s a seb yxrocbxoc bins 
'was said bo Have Heen xnbrodxxced inbo l^arxbain Hy bHe 
IClanes-. -A.xnoaxgf bHe yixxzxs a yaieoc of silver -w'os •fcHrowrx 
ioLbo bHc broxxf^Hs ovxb of ■w'HioH bHc Hoaxsics dr aaxlc on bH^ 
day. A.lbHoxxjBfH ib is yaoinbed oxxb in references bca bHis 
ensborax bHab ib vros conveniesxab ab bHis sccsoax. owiny^ bo -* 
bHc Horses Heing: ab arcsb, a ano^ioal irxxyaoarb is svij^y^esbcd 
Hy bHc Hciicf bHab ib 'will Hecya blxean fjroan Haarm. bHroxxgpH- 
oxxb bHc year. Xb acxxay also He vievred in jrclabion bo 
bHc cxxsboaxx of * XXodeaxin^ * an blac Isle of OTHorn^ and 
ab Xl>am.sycabc, vrHerc on Olxarisbaxxos JSvc or OHrisbmas 
I>ay a Head of a dead Hoarse vros caarried aroxxnd oxx a 
yaole Hy a carol -siaa^ing y>aa-by . Tlao^ Heox-cr -was <otix^ 
ccalcd Hy bHc Hoarse clobH, arxd a sbarxrxf^ 'was abbooHcd 
bo bHc lower Jaw' bo anoHc bHe beebH sxxaya.^ TTHc 
HoHHy-Horse -was xxsxxally a oonsyaicvxoxxs H^gxxre in bHc 
OHrisbmas mxxntxminfc yacarformanccs- ^ 

XXcncc Sb. SbcyaHcn’s X>ay 'wos also ewsasooiabed wxbH 
bHc cHasc, aaxd -waxs reg^orded os a day liHe UXov. -5 and 
^b. -Andrexiv’s XXay on vrHicH bHe lo^oanc la^w^s did nob 
ajpyaly. A. syaecial * Hoarfrxg X>ay ’ arnceb is sbill nsnal- 

XXTjnwarxKro rraarja: WnaEcasr. ^A-lbHoxx^H iax^amosb .Exarojacan 

coaxnbarics bHe waren is ^reably revcrcxxced, and xb as 
oonsidexccl xaxxluclcy bo ScXll ib or disbxxrH ibs . 

J3ribain, Ireland, and y'rance ib was Hxxaxbcd and «aHed 

ab OHrisbanos bime on OHrisbmas !E3ve, OHarisbnxas 

I>ay, and Sb. SbcyaHcn’s X>ay. Ibs Hody was Hma^on 
a yaole w^xbH xvini^s oxxbsyaareod, and ib ■w'os blxen carrmed 
froan Hoxxsc bo Honsc- tBomebianes bHosc wHo anode a 
4 Kifb of acnoncy received a feabHcr for [good IxxHH, 
bHe Isle of iMon bHc Hody -was Hxxried solemaaly xjrx_^^SHe 
cHxxroHyord ab bHe end of bHe day. ■ lax bHe soxrbH <of 
yVonce bHc yarocsession was Headed fey a * X ciaxg of bHe 
'wareaa,’ bHc tnrsb wXxo Hod sbamolc: a feaard. _THe 

oxasbom nxay fee , coanyaored wibH ^ bHosc of yaarxnaxba^C 
y>eoyales in 'wrHicH a sacred oaxianal is Hilled yaerxod icaxly 
and carried in yarocessioarx,* ,04, for eacaaaxyxle, bHe Hoo*' 
oraxonjg bHe Oilyalcs of 3il>eria. 

X>ccem.t>cr sS. j ^ 

OasemoKnas^s, XX 0 T..V laj^noCTaaifcrara. A day w fexo n as 

~ areyaxxbed xxnlxaclcy for all yaxaryaoses, w'HebHer' rnorrio^o, 
naariaxa oaae’s axails, ■weariaaigf a nevr amib, or fec ^ix nnyn^g 
bo do onybHin^, bHe eaxyalanabion. feeiaxig bHob lb bHe 

day on -wHioH tHe massooare of bHe Xaanooenbs. fe^ XCearo d 
booH yaloce. XTHe cereacnony of bHe feoy feifiHoysi sWrni^ 
'blxacxes booH yaloce on bHis dsy^ os well Of ®b.; ; 

'^ISrioHolas, or His jxxrisdicbion atacxl^^Hb losb mxbxl bH^ , -d ebe . 
In oarder bHab bHe cfay magfeb aremom faresH m ■ 

oHlldren w'cre 'wHiyayaed on -blatis day“-a metHod wjaatfin 
-rnoy fee .'coa*xyxaa?ed wlbH bH a b of .fenanexy^in ® a looy ^_ feea d - 
• on a sbone in feeabingf bHe feoxinaSUx-. ' ' ,Xa£X jB^eBaxoa-ib' 'xaros 
f^xe yaariyilcjefc of bHe yom^ yaepyUCr wHo eyrl y W 

"bfeam over eSaid sxnadc bHe labe-rxeeGiee 
Xai Wal«« on ®b, Sbe^^laen^s »ay teay ot^e w^ 

' bo feeeab oaxobHer on bHH even .felood 'ran. 

may He oooncxyiaflrcd 'wybH bHe yaracbioc of 
w^Hiyxyaln^ Hoys in S^axrbaaun ap atti gioaaa.Bt^ b i HeJ . 
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Plk3rs2o«Ll Soci^sty , IN Toy^ O. ^J , El. 3e-t:l%ar d*®**.** ArtakrtiA, 

cunci Oia.n : *X^e e0oot> oH xmtodsrt; CMfs* oxx ‘fclii.e xreeiiisti* 

a-ncso of t> 0 (n.cdl linoei. ^X*lr»o 3ro»ijats.ewr3too of a. ]paa%oi;l lino 
iinor*o£ts3os -wItotx ili i» lc:o|p>t> In a molest. &t>7noai>1no3ro. Tl^isi 
oinain.@:o in ooirt^cuLn oix’ouxnfsl^ajrioos, Ito XKt>iliooci t^o 

xnoao'tn'o nvixnicii-fcy-. 1-. P. Richar^laony V- Sfansron, eti::k<l 

o-fclior* a'bnclont.is of 'WosrfcTnlns'fcox- 'X'x'a.ininf? Oolloi^o. Axx 
al>aoln't>o cxarr*ont>--l>aJ.«fcnoo Irua-ving^ ct jaiiacij.->lo 

■fcHoox'y. A ssimjplo form, of cTLi.rrori't.-l>ctlanoo Ina^ Taoon 
oon«t>mo-fcoci -w-lndi jnoeto-nroo cm^oxi-fcs -wi-fcli. &, x*xol>a,l;^lo 
onrox* of al:>oijtf> 1 ^•>a.rt; in lOOO. Tlxo coils «.ro sinprlo 

la-yors, so flia-t. c«strx in fslio fntixxro l>o m&do as 

j>ir*ooiso Ixolicos. TTlxo £bvx‘t>lxox*s Ixaxl fo ainx a.t> dxoai^- 
noss ra-fcixor flxaon. a»ti jxorfoct^ioxx., a.n.<l »o irro^fXilarit>ios 
of slia,i:»o locLATo i>lxo cnrrorxl:. -nncoarfcfixin lay S ixx 

lOOO- A. sooond aj>i>x*o>cin:iafion, <ioj>ondlin4p!: oxx a 
simjplo docinc-fcion from X-»ay>laco’s o^^^nafioxx, corroctis 
filio oloxnontvaxr^r -fclxoory Ixy 1-4 lOOO of cnx*ronf>- 

P. V. lotion z 2^a'otiOR on 'wiroloss mot Hods of 

invostiKat^ixx^ fHo o locibrical »-t.x^xc5t>\x.ro of t-Ho 
atmosj3xoro <I-). "Varioxis diroot 'wi.roloss xnotHods of 
xmoasnrirx^ i>Ho ‘ odBPootivo ’ Hoij^Ht of tHo atxnosxxHoric 
ionisod layor aro disoixssod axxd ooxnjparod- IPor a iayor 
of HoriKOxx-tal Stratifioa'trioxrx., and vinttor conditions for 
•w-HicH tHo inflnoxxoo of tHo oartH’s rna^notio field xxrxay 
'Ho nc»i^lootod, tHo ofiootivo Hoi^^Ht is ^roator tlxan tHo 
xnaxcixnnrn Hoi^Ht roaoHod Hy tHo atxnos j>H oric i*ay. 

Goolo^ical Society, I^ov. 21. Predericlc Wfilliam 

SHotton s THo f^ooloit^y of tHo covintry aronxxd Koxxil- 
xwroxrtH ('VV'airwi<5icsHiro>. THis jxa;^x€ir ooTTuxdotos tHo 
xnax>x>iix^ of tHo so-oallod *' JPorrnian ’ rooHs at tH© 
soxxtHojrxxr toxmixxation of tHo Wax^wiclcsHiro ooalfiold. 
THo strata ax*o, conforxnaHlo 'witH tHo carHoniforoxxs 
dojxosits on tHo xxortH, and xxrxns t t Horoforo Ho ro^axrdod 
as Holoni^ixx^ to tHat systoxnrx. THo total tHioknoss of 
jxost'i^l^o^o oarHoarxiforons Hods is ostimatod at aHont 
3&CK> foot« -’witH tHo tojx of tHo 80 <x^>^gxx< 30 oxrorlaxxjx»od 
nTX,conforxxxaHly Hy 3HLoxa.por sarxdstono. ‘Vaxious sxxH- 
di^risions aro xnado, tHo xfxost irnjxoxrbaxxt Hoizx^ a -vroll- 
dovolox>od con^loxnorato (OiHHot ITill Ooxx^loxnorato ) 
aHo'VO tHo Tilo JElill !ACarl Orom>, and t'wo Hroooia- 
Hand's at KZonilxwrox-tlx. THo sxxx>orfioial dox>osits of tHo 
ax*oa Ixa-vo Hoon maxxjxod fox* tHo first timo. THoy aro 

di'vrisiHXo into an oastorxx and a 'wostorxx tyjixo. Stanley 

3xxxJ.tH and Sidney JEfxs^H Reynolds : THo oarHonxforons 
sootion at OattyHrook, noar [Bristol, u^Hoxxt S milos 
xxoxrtH. of IBtriatol tHo oarHoniforoxxs lixnostoxxo rim of 
tHo l^iriatol oHalfiold is travorsod Hy tHo SoxxtH ’W'alos 
HraxxoH of tHo. Oroat ^'W'ostom Xtailway, Hy moans of 
. tHo 3P;i^t<slxxwray Tnrxnol- Ixx tHo rail'W'ay-^oxxttiniKs /wost 
of tH^i^t^ tmxxxol* axxd in tHo adjaoont Hridcrvrorks* tHo 
roolxi^,.. J^ixroisontod aro tHo xxx>3porM3nost jpart of tHo 
oarHcmiforotis limostorxo CXl^ and jav^HaHly and 

tHo ooial moasxxros. R.od,.„ coarsoly oolitic, and oxxrront- 
Hocfdod limostonos, n^HioH of ton x>aas rajcadXy into j^rits, 
aro - tHo most oHaractoristio rocks. THo llmostonos 
contain mncH iron- At> tHo *virostoxrn oxxd of tHo main 
cnttin^ tHo X >2 Hods and coal moasxxros aro Hroxri^Ht 
into contact Hy tHo OattyHrook Paxalt, and on HotH 
aidos of tins for somo 200 yards tHo roolks sHox^ an 
astonisHirx^ amount of distixrHanoe. IBIast of tHo fault 
tHo X>i Hods' aro tra'V'orsod Hy a xxo-woorful lino of tHrust.. 
"W'ost of tHo faxalt tHo ironstone - Hands in .tHo coal 
xnoaaux?os xxxay Ho cruxxrpaod uf>, or tom a^part so as to 
xnescamHIo a sorios of isolatod nodulos. 

of Pnldio X>oc. A. Soo-tt ]>odd r 

^fio oo^^iSi f^ oi ti co and dotorxnnxation of Horon comjpoxjtnds 
aH ''-^ifes^t^tsaHlo' jprodnots.' ' T^o axxfaxxunt of' Horon ^conX" ' 
jxouxids foxcxvoawd 'as Horio acnd> foxxxxd in dferiod ra isiHS 
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and curxrants^ransrodL from llO tO 2fiO parts jpcadr rnillion,. 
and in nxiscollad^ooxxs dried frxxits. fro m 

million in pmnos to 300 narts x’^or million in a^gweioots 
- and ^oacHos. Xxx fros^ fxmits tHo c^ui^ritltios yariod 
from 31 to 02 x^arts x^or million, odrrosxmnding^ to 
2SO to 500 x*arts million on tHo dry suHstanco.— — 

JToHxx Pxrarxs axxd A, O. Jones : OHomibal tests ^ for 
dmxxkoxxxxoss -z tHo* dotormixxation of small cjuantltios 
of alcoHol in xxri3x.o. THo urino is ovax>oratod in a 
oux*x*ont of air, and tHo xni3ctu3PO of air and alooHol 
vax»our lod into a stroxxi^ ly acid standard solution of 
Xxotassixxm dicHroxrxato - THo alcoHoI is oxkidisod to 
acotxo add, and tHo xmroduood dicHroxnato dotor- 
xninod Hy adding ootassiuxn iodide and titrating tHo 
liHoratod iodine 'W'XtH standaxd. tHioSu lo Hato solutic»x. 

C. A» A.xlams and J. R- MTicHolls : THo anal*vjais of 

xxxixctuxros contaixxixx^ aootono, otlxyl alcoHol, anoL iso- 
X>r<>x>yl alcolxol- TaHlos Ha-V'o Hoon made of tHo sx>ocific 
j^ravitios axxd rofraotoxnotor xToa>dini^s of aq|uoous xnisc- 
turos of aootono and tHo lo^wor alcoHols ; tnoso taHlos 
oaxx Ho used for calculatixx^ tHo x^rojxortion of tHroo of 
tHoso in^rodioxxts, x>rovidod tHat one of tHoXtlxroo caxx 
Ho dotoxrminod Hy an indox>ondoxxt motHod. \ 

X-innean Society, I>oc- 13- S. I— Rora z IHl^ol xxtioxx , 

divor^oixt and ooxxvor^oxxt- Variatioxx^ irx oy*^anisxxxs 
ax*o tHo result of divox’^onco. Ooxx'V'or^onco ixxxjxlios 
rosomHiancos *wrHicH result frorxx ixxdoocMrxdont f onotioxial 
adax>tatioxx t o sixnil ar ends . Anixnals living uxxdor differ- 
ent conditions soxxxotimos oxcHiHit sixxxilar modifioa- 
tioxxs ; Hnt tHoso aro x*osx>oxxsos to similar factors 
in tHo oxxvix*oxxrxxonts. .A-ttontioxx is also directed to 
tHo coxxrxmxxnal coxx vorgonco, xv’itH sxxocial rofox*onco 
to tHo Hody-foxrrn, of insects irxHaHiting toxrroxxts. 
Orgarxisms Jxvixxg ixx tHo same on virorxmoxxt and io 
x.*osx*onso to tHo saxxxo olomont ix* tHo HaHitat axfo somo- 
tixxxos difiorontiy modified. lEnviroxxmont is ^ tlio 
sxxfxromo master of xxxost of tHo cHangtss in anixxxal 
orgaxxisatioxi, and organic evolution is an indoxc of tlio 
varied conditions xxixdor xvHioH life oxcists. 

I>xx»x:-i3sr. 

Royal IrisH Academy, ISTov. 30. ~ — J. Al^ar an<H 

P- J- R anion ; X>icHalkonos derived frorxx diacoto- 
r osoi'citxol - THo clicHalkonos doscriHo<l aro oHtainod l>y 

tHo oondoxxsation of furfxxraldoHydo and of jp-dimotliyl- 
axxxinoHonzaldoHydo xvitH diacotorosoxyixxol. 3F*ni’- 

fxxraldoHydo in tlxo ix*'OSonco of Hoiling alcoHolic? 
sodium Hyclroxcido yields golden -yoUoxv ^xlatos of 
difurfurylidon€»diacotorosoxH3inol <3d.P- 22B*^-22?^ O.), 

Xliaootoirosorcinol ooxxdonsos xvitH jyx-dixacxotHylaxnixxo- 
HonscaldoHydo in aHsolutev alcoHolio scdxztion, in tHo 
X>rosonco of a small axxxoxznt of xxijporidino, to fornk 

a - di - - dimotHylaminoHoxxasylidonodiLaootorosorcinol- 

HrigHt>rod x^risxxxs, 240'*-241® O. Vl/Hon 30 po*" 

oecnt alcoHol is employed as solvent, arx isomer ic 

^-compound is oHtaixxed oxraixgo-red plates, IME-P- 

2 02® -2 OS'® O- Attempts to coxx v^rt tHo dioHalkonos 
into difiavone or dxcoxxmoraxxono derivatives ■w*e»*o 

unsuccessful- 3 . Algar and Rora 'ML. BdacJOonnell r 

THo condensation of aldeHydes v^itH nitro-diaceto- 
resoxroinol. J'O'itrodiaoetoresorcxnol 230-0® CJ.) 

formed -wHen diaoetoresoroinol is tiroatod at a low 
temper atxare witH a sligHt oaccsess of nitric .acid in tl»o 
presence of sulpHurlo acid- THo xxitro 
wHen reduced ny ferrous Hydroacide, gives a aaosnall 
yield of aminodiacetoresorcixxiol i(palo-yeHoxv ,, prism «* 
MC-T, lOO® C->- It condeensos in tHe norxxaal uray vritlx 
HexrsEaldoHyde and f urf uraldoHyde to form dicHalkonort ; 
uritH pipemnal tHe condensation in a som<?' 

urHat umxsual v?'ay, w^itH tH e prodxxotion of oxaxxgc- 
red prisxxxs 202® O-)- THis suHstance dLoes 

'give any of tHe xrsual reactions of dioHalkones^ siic 
, would ^ippOar vfco nitrcf-'di-3'-4''-metHylo«»edio3cy- 

diilavaHone. / ' 
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^ 'y^Six^^SrMf^iLPm$‘&^ - ‘ ' 
lt>«»o. yf%.. . 

’t-nbutiiozx *fco j^ot>xx%icikn gnoart etiology = -t>l:a.e g^netrcL jF*?h^£iiUx 
AiZX^. jiSr«K^KX>r'<««c. Xza. 1^68, ]^. XT. Oosse ooUeGtved dFrono. a 
‘‘ z*oo-k <3 Ailed X^aroxxdfoo-t, At> -fclie en-fcaTAnce t>o 'W'iols: 
in OcdtvlaneAsi ** <0-<>8£ie, 1800> 'fclie ozrigiTxAl e^aeoiaarxens of 
ffvt^u^»ctry9€3te€i OoAse. Tlie mnuLtfixoat , A/^ieitved. ‘tiixi4si 
r^ocld ixx 1.92^8 And <!>ollecsi>&d l>ixiart>oeaaL escicAanjplees of ti-laie 
ispooioa. TXiie i^ype-Apooiea of i>l3ie gompa X^AeWf-id wAa 
oxx'fc -fclxi» Xxas proved -fco Jbro a form of 
»S€M^<xr‘i/i€M> »o JF*. 0ro««jt9Op£B^ez now„ l>eoorjate» tvlxe 

■fcypo - apeoiea. "XXae gonna ia dedned. Misa 

S* JMt, AAenfon z 0x1. aoxxio pointas in. i>li.e C Ln-A ifcomy And 
liAX>i±a of'^tilie X^oplxogciat^rid Oima-tAoeA. Tlxo X.*oplxo- 
gaa'fcz'icbae Are tJxo xnoaf; jp>x‘ixnit>ive» living IMCAlAOost^rAOA. 
Tlioy **lilxow' A aixnploir nltor feeding meoliAniaxn i^lxAn 
tiliAti of Any ofcHer Icnovrn fox*xn ixx -tlxA-fc in Cyno/^Wn/fecx-AA-aA 
A mAxcillAry fH-fcoring zneoIriAnisxn oaclat>a Alone. JFuLirtlieir 
}>x-izzxit>iveoliAr‘Ac;t>ez-» Ares€»e»nin tln.& foirm of tilxe xnA»xdil>le 
And irx t/lxe aegmont^A^ion of t^lio Al>dpmen. TTixo xnAn> 
dililoa sXjtO'W' a almplox* oonditvion ^.I^lATi. yo-fc reoognlaed in 
Any X^ox-AOAX-idAn- A aovont-li AlxdoxninAl aegmon1> is 
^>r*o»ent> ixi t>l-*o AVidomon as in t-lno emt>x*yo of 

l>xit:> Ixoro if. is inooxn.pl ot>oly fixsod t/O fine siacfix se^stodont; 
ovon in flxo Adult>. ^Wif-li. fixe excoojifion of JV^afecs/xo 
tlieso Ax*e -t/lxo only living foxrns xvifli fixe sevenflx seg- 
txiexif inoomplefely fxise<l fo fixe siacflx. JT-opAojgrofirjg^r 
vxnlilce Onof/r.op/eo«x^^/x, is a speoxAlised form 
wlxiclx feeds oxx lAX‘ge food on fixe Ixoffoxn. If lx as losf 
its filfex'ing xneolxAxiisxn^ Axxd fixe sfmofurAl oliAnges 
involved resexnlole ftxose of fixe xnenrxlxers of fixe more 
>eoi Alisexl gronps of fixe Ixiglxer X^erACAridA wliiclx 

liAve givexx xap filfer feeditxg. K. O, Cennoxx Axxd 

Miss S. MC. MCAnfon s Oxx fixe feeding xxxeoliAnism of fixe 
JSynoArid Omsf AoeA. *nie Sync Arid O^rnsf AceA^X=*’<»rcX‘rw*- 

/+/J^*des Axxd Ixoflx possess fxvo disfixiof feed- 

ing xneclxAxiisxxiSi, one filfrAfoxy, l>y ■wlxiclx rxxinxxfe 
rsnyspended food AX'e filf ered froxxx a food 

ourrenf, Axxd fixe oflxer rAjifAfory* l»y xvlxioJx lArge food 
toassoh Are seizecl l>y fixe monfl* pArfs. In flxis respoof 
tliey rosexxxlxle Axicl if is stxggesfG<l. flxAf 

tln^ xnodem IMaI AC osfrACA evolved froxn a foxxrxx pos- 
►4t»ssixxg flxese fwo xnecli Axiisxxxs. TTlxe xxxouflx pArfs of 

slxow xxo evidence of a flLit:rAf ory xnc^lxAxxism. 
’’rj*c -filfer plAfe of fixe xnAxcillA is repx-esenfed liy a 
gi'<ir\xjti of sfoxxf spines. is enfix^ly a rApfA- 

tox'y feeder. B. X». W'eisner And X*". A. E- Orew z 

^.irepArAfion of p fAcfors ; flieir plxysiologioAl 
A<-‘fioxx xxpon fixe ixxxxrxAf xxre, xnAfnro, And sexxile gonAd. 

'■f'ljiere Are fvro plxAses of overlArx Aofivify fixe :CLX^f 

(<1 tiring "wlxiclx ovxxlAflon oocmrs And ossf rixx Is prodxxced > 
i« cAixsed l>y A fAOfor, ? fixe second (dxxrlxxg -wixiolx 

‘’^'"s^frixx And Also Ixef Alxoxxtnone is produced^ so flxAf 
l>regnAxxcy or psexxdo-pregxxAncy oooxxirs) is indnced Ixy 
«nof Ixer f Acfor, jp*. is Also prodxxced ixx t^e <lxuxnAn> 

ijJAo'eaxfA. SIxcfrAofs. of f^fom. plscon-fcA prolong fixe 

«ccond plxsse* xfxdnoe filxe forxxxAfxon of ACfive corpoxiA 
liifoA, efo. '^^Jtxen Adxnixxisfered fo AnixnAls^ fixe o"VAris9)S 
of wixiolx do xxof ooxxf Ain Acfive Infcain oells or corpdrA 
loteA "wlxiolx sfUl OATH l>e AofiivAfed* fixe excfrAofs oAtxse 
oi«t.xxxs xxxxfil snflftoienf Ixx-t>ein fissne Ixas l>een forxned. 

lxe.ve a vexry infiezxsive reAofivAfing inJdnexxoe 
oi>on -tiXxA ASMa^ile xxxAle gonAd. *3?lxex»e Ixas aIso loeearx 
«>r>soxved A , f AVOxxrAtxl e ixxdtxeatxce xxpoxx fixe gexxez%»l 
stAfe of f^xe AxxixxxAls. 3?lxese excfxAofs Are profeixxTfree 
non^fdxcio And osn l>ie given fo IxtxntXAn Ixeings. 
(Noe 3&I^;i*xxaair» Mat. ai. p. •«aS.> 

AcA«temy - of Soioncea, -Ijirov. la. — lA^croiA s' 
«on»fif^^:iio 3 Pfc fixe lAyAS of fixe icdlAixd odP tlMtelxefiA 

(cooief^^ .AroSx%>elago>. Ooaropledbe olxeanioAl .AOAlyees 
■ «i3c -Ba^e«i wfe iefff p xA^ XAVigifkg in 'OO^m^praifion., from. 

ISTo. Vox,. XS^l 


^.A^tcea'Afific' l£ml>xxitg^e fp A X^Aliwtefrddr IfcM^ — ^X^-' 

■Qo'*^^iA*»trin z .AppeerAnoe df 4srgoxxAnes dax . ftae AeldL - 

, eiyngo < 'rn^r^t^rn^Mny in fixe ;fcAl>orAfory , 

01aArleslRiolx4s«» Mile. Bxxdoxie BsclxrAclx, And If. Csrdlof : 
*nxe AdApf Afion of xxxArine AxxiarnAls f o livxaxg oxxf of 
"WAfer. Tlae cpcperimexafs ■wex'e cAxrried ouf "wxflx cixxs- 
-fACeAna And -wxflx :d.slx oacIx Ixeiaxg fctlcen ox xf 

of fixe xvAfer for grediXAlly ’incressixxg pea-iods. *X1Xe 
orxasf AceAXxs AC^xxired fixe fio-wer of arexxxAxxxing otxf Of 
WAfer A cex*fj^.n fixno W'iflxotxf injnxy. '3Plxe flxxee 
Species of Also Acqxxirod An i ncr oAsed resisf ASnoe 

, f o excposxxre -fo Air. A. BisTSf i *Hxe e>cisfexxoe df 

xnedxxsse in fixe HAjooiAn of Bessiax. BIas OAtxrerA y 

Felipe WAS elecfed OorVAsrpondon.^ for fixe ^ecfion of 

iFlxyaics in Sxxocossion fo fixe lAfe S. Arrixexxitxs. 

C- . f-or<ixxiax : A. fxxndAanenfAl inec^nAlify of proloA- 

l>_ilify. F. Bggeaxlxerger And O. Fdlys ; TPlxe ixxf erpx*efA— 

fion of oexf. Ain cvxrves of frerj^xxexxcy . -Ber-trend 

OAxnlxier z mxe infrinsic eqxxAfion of a stxrfACe. 

JfAcqixes OlxofttlxAfe t Tlxe Ixesf ApproscimAf ion of 
jxxeAsnrAlxle And limi-fced ftmofioxxs "wxflx fixe Aid of 

polynoxniAls or linxifed f rigonoxnefadoAl series. *C« 

fCnriAgxjii ; A.n infxnife nxxxnl>er of dixneaxsions lower 

f IxAn f IxAf of file spAce of Hillxerf. ^Bixgane Slu-feslcy r 

Oonfinxaed con-fcixxgenf ftxxxcf ions, inf egr Alxle And cApAlxle 

of differexxfiAf ion ixx fixe sfocHASfic sense. BapIxa^X 

Sslem z A gener a 1 projxerfy of Foxxr ier coefl&cieaxfs of 

fnncfions cApAlxle of stxrxxxnAf ioax. AleA. FstckIa : Tlxe 

sseros of tnfegrAl f van cf ions. Aran And de Or Aanoni: Axxd 

Cieorges M!At>l>ouA r Tlie soixndness of splxericAl levels 

wiflx l>xal>l>le- F. Bovrrioax And Bdlle. O. Bun z Tlxe 

axxAgnefisrrx of IxydrAted zircoaxiA. T*lxe axxAgnefic sxxs- 
cepfilxilify w^as proved fo l>e a lineAr ftxncfion of fixe 
propoarfion of wAfer piTesen-t. Hence, froan fixe axxAg- 
xxet>ic poinf of view, IxydrAfed zixCfoaxiA IxelxAves as a 
miacfxaro of -wAfer wiflx a feelxly pArAaxxAgaxefic Ixypo— 
flx eflcAl zircoxxixaaxx oxide, .ZrO*.— — R. de BA a 1 lean Ann t 

Tlxe expression of f^ e rofrAcfive po"wer- A. TrAvers 

And MLAlAprAde s Tlie exis-fceaxce of a new Iclnd of 
d-uolxorAfes. AddifionAl evidence is given fixe 

exisfenco of a axew foran of flxxolxoric Acid, olxArexcfearised 

l>y fixe f ACf fIxAf ifs pofAssixxm SAlf is solxxlxle, 

. 1>-uanAncis And IMtondAin-lMoxxvAl z JFtenxArIrs on tipxe 
oxid Afion of IxydrooArlxoaxs- An Acconnf of fixe sfaid^ 
of fixe oxidAf Ion l>y Air, under pressxxare, of ponf ATxe* 
Af fearnperAfures Ixef-weerx 0*=* 0_ And 300^ O., Ixoflx "Wifix^., 

And xviflaoxaf leAd fefrA-eflxyl. FrdrejAcqaae z Tlxe 

d^pxr Afion of fixe frivAlenf nifrogcsx Afom. *3C^e^ 
pnysicsJL propearfies of a series of simfcaafifxxfed Amides 
derived froaxx a xxew cAmplxor sixlptxonic Acid Are 
given, z fixe conclusion is drA"wax flxAf -taxeare is no expert- 
axnenfAl reAson fo sxxppose flxAf fixe flxree vABeariLcies df 

nifrogen Axe nof in fixe sAxxxe plAne. CuvilUcr s 

Tlxe Ixaxmaxxulifes in fixe JEQocene in "fixe neiglalxourlxojNod 

of OaIto. J- 'X'lxoulct; ? Tlxe cycle of fJxe^‘ oceAnic* 

limesfone. — — Fierrc OAngsArd z Xodiaxe volAfilisAfioax. 
And ifs olxArAofeaTs in fixe xxoarflxezxx sJigze. Tlxe evolu- 
fion of iodine, drs^ proved for JB'arenclx Algcc, IXas aIso- 
lb»een proved for plAaxfs growing in fixe Arcfic regions,. 
And Ixenoe as nof a plxenozneaxon closely sulxoadiaxAfedL 
fo fixe oondifions of fixe medixxm of growfJx, as migixf- 

IxAve Ixeen excpecfed. Fierare X.esAgc z Tlxe oonXpmrA- 

five gro-wflx Af FtoflxAmsfed of plAnfs cxalfivAfed Af^ 
!Fteixnes, "wlxiclx IxAve origin A'fed fronx seeds adpened Aff 
very difilerenf lAfifxxdes. A siaxgle geaxerAfion of lifo 
Af fixe Midi, Algiers, or Af B^Arseilles is arxof sirdloxeaxf 
fo defemxiaxe preoooify in -fixe norflx, Af Ffexxnes or 

Af -EfoflxAmsfedw \r- BAScaxfrAtiA s A ■principle oxb:- 

friScfed from /Spligsccfs je>care^^/2orA. J^aroxsx fl^e micro- 
AtXAlySis Aaxd olxArAcfea^ of fixe smAll quAxxfify of 
xenAferiAX isolAfed <0*7 gxrAm> if is concluded flxAf "tlxe 
eulxarfeacxoe is idenficAX eriflx ledol, or X.*edum oAxnplxor,, 
eoc^Acfed OrAAsnxAxxn in ' 1331 from XL^edistm. 

pedAsere. 'L.iatoien. X^Anlel z Tlxe inAuence of gceffing 







Ksixt. tU3xv«»l«»t4o«3LS* . l.«aK.wiMr<M^ : 

043t>loxx of «bloo 1 ^ol OTk. ckcUBkp4>A.t:;iozA. of t>%io 03 ^ 

oo^aJ^ao of poriipluoarsLl -v-iaiioxx. A- V- 

xnio3ro8t>TOLof>'ULX*o of filrLo aaorvoos s 3 r 8 t>on:x <of Itus 

«us 8. I^Arisis for^filxo tiJrxoojrios of ooocio.otvi-vf'tiy st^^bdOiolnb- 

tvioo in fluo " oeorvoos ©yerfcoiaci.. X.ta<lo^^ Wk^<^. 

Bll«.£«ot: : 7*7*e7909ite‘»»»<% ;^oacw^^ 't>i3.o ;|>ch<t>]:iiO||(OOLio aH^oo*t> in. 

foot- ciisojBbso <jc»i&^^i£n> of 8]|3 looj:>. A now^ i^piii^o<^8eto 
Jhtcts i8olfii.fo<l vp-inoli Ib xroj^curdocf 4 ems flxo tvjmo ock\xei4Q 

of t-lio <fi 80 ciu 80 . 'XSroa.frnojpLf o^ infoofod fibnimetl^ -wftJrsi 
«.t>o3Kyl «.n<ii 'W'ifli no-v'oe-jreiotoiol^onasol T>x*ovo<i %la4» 

l>osEt> rosnlfs. -woro ol^farinod. -writ-H. t-lno lAt.t-o:r »ntwat>anoo, 
4eKr|tl:ton^t]i in ^r»vo onsos a. rolajxao ooemTod oBPtox- 1€> — ItS 
<Ia 3 rs. ft is ox'obablo tfkat a pirolonjefoci cursonioal 
tjroatmomt w-ill Ibo neo€»ssaux*^ foj? a comjaloto onano.^ 

2^3'ov'- lf». ^J«an IParjrin r TCiio dlotoirmi nation of 

tfao ar^iMo of li^l;£t in tia^rmal cslraomioal roaotions- 

d»arl«s liAoui-en, Claairl«s Dufraiauac^. aankci IMLarins 
Sadoclaa : .A^ntoscidation and aaxtioac^r^on. acstion. *X*Jhi.o 
oatal^rtio aotion of arsonic and its oomj^oonds- 
-A. suarnxnax^r of 'tlao r-osnlts ototainod ■w'ittx twonty-tw'o 
snl>star&oos oontainin^ aarsonio^ fn j^onoral, ox*^anio 
csonxj>onnds of ,• ansonic oontainin^ oacygfsn aro xnuLoini 
loss acjftixris as oatal>^sts than inoz>;^anio aii'sonio oom- 

jpoTxnds. A. dlondel z f^omarks on tho thoor-y of 

osciill og jrap^l'Ma and rooox'din^ af:>{>aratns. Andir^ Rous«> 

sol : TTno jMrimitivo of tho sooond si>ooios. J. f^ri-aral— 

Off z A. ^onox^al 3 pro j>oi*ty' of anal^tioal functions. 

^osof AlKicul&Si IMohr z ITho dotoz*xnination of the a]pc3c 

hy xnoans of ^-tyf>e stars. N". Stoyko z *X*hc a]f>i>r'oaci- 

jmatc calcnlatlon of the infivionco of the short ^>criod 
terms in the determination of time hy the meridian 

teieseooe. f%en^ Planiol z A very sli^^htly daumi>ed 

](>endnh'X3m. jS^ome resnlts obtained 'with a torsion 





organism. 
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„ "hf potauBsinxn in the 

*3;^ore. are dierSbaot differences in the 
• fi^otasainrn joresent in the d iff er en t forms of TOnsonlar 

tissne. Soqnet : *Xrhe adsorption of oohra ipoison 

and of the diph-theria 'toxin hy eenrhon. IF'inely divided 
ciarhon (norit) renders oohra poison innoonons 1 «^ph-. 
therla toacin is also rapidly adsorbed by osrbon ,and its 
toacic po'wer removed. 
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pendv&imn (ouartx fibre suspension) placed in a hi|^h 

. vaowjim. MCaroel Ctn^opin 5 Oontrol of a new* method 

of measurement of the temperature of lyases. — -~*f. 
Blocfolionhoff and JNT. ICrylo4tt : The znathematic^l theory 
' of oscillographs.—-' — f^ierre Oaure z The secondary radia- 
tiona obser^ted"'; in the moleonlar diffusion of lij^ht 
iil^amstn effect!^ A. study of the e:ffect produced writh 
thjs ^halop^en derivatives of phosphorus, arsenic, anti- 
napany, biarhuth,' carbon, silicon, and th:i. The Ramarx 
spectra edf all these elements consist of four chief lines, 
the chaaraoteristio freq^uencies of which decrease regu- 
labTly wdth the atomic w^eij^ht, but no simple la'w has 

be en found, to, express, -th^. Rente and r . Rocard 5 

The. possible rdle ^of diffusion by electrons in the 

prdg;»agratlon of short -waves. ^Jacques Risler and 

Renrsan de Cetirvnslles s The action of light rays on 
potSMai^nJ|e»^ehlormde« .. The action of potassium chloride 
'on a photographic^ plate' is increased if the salt has 
been .previously naposed to light. The eflEeot is most 
' noMBulBed -vrhen the activation has been oaused by ex- 

- p^Wnre to ultrd-'yiolet light. Chaxfes Rr^vost s The 

apf^lbn of jS - ethvhallyl btomide on ethyhnagneshnn 
bromide. 'Two feomerio hydrocarbons are produced 
|n this jreaotien, . 

Ritc±R:*^JCTEi:'-:;^^ and c:aBc»**caEa: — cribst*. . 

gtanistas. 3Lahda z The slow combustion of triacon- 

tane, , IKTorraal . triaecpnfene, slowly oxidised 

with air, gave fatty acids, ^^cluding. butyrie and 
valeric^ and a nxixtusre of aldehydes. ISTeith^MP ketones 
-nor aleobols^^%ould be detected among the oxidation 

f >roducts, la^l^jsiond f>eiab 3 r and Rierre" l>ub'Oi» s The 

onnatlon of M^yl alcohol. The pyr olysis of the formixxs 
of glyoeroh — ^ftayxnond Ruron z The fossil delta of th e 

^abelian .ISliger. E- Guydnof and A. XVaville : The 

oliapovnatio i N e si uction in JE>rosopA.«£o nx eZo nogcxsfer end 
theltbeory of crossing over. — -1>. Each : The conditions 

of -aetioigB: of asparaginase from n»£ifsr. 

.lAtbari^-'^CieuSier, hdoa'- VeXlur, and*' -Henri GrlAon z 

, VoTb. izzj 
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soomrx t>]xat} tilio daily pr'oss ia -fco 

— irei^etxd. fac'ta axxcl fi^ur’oa iaauod poriodioal^y 

l>3r t>lxo .aR.ogia-fcx^y^Ooxxox'al as ^ood' oojjfS^y. Ixx any 
ovonti, ;|,iu<s]roasii:i^ psromixxesnoes is ^iyon ±lnk& 3 iOL, axid 
lxc»a<^ii:les diro<3t> our a“fet>enxt:.ioxi. to a f urtixox* fall iii tixo 
liiirfcli.-ra'te. Hut coTOm.oxit.J.s 'witidiold ; *^ 1 x 0 fall ia 
iSitlt applaudod. Hrosumu&^lDly it is supposed tlxat 
xxatioual fnrostij^o aud. ziuxri hers are someho-w linked 
togetixer, axxd tliat tixcsrefore a diuiiuutiou in the 
uumher of Hu^lisHna exx iu the jxext geueratloxx oaxx- 
xxot he a matter for cou^ratulatiou. Oxx the other 
haud> the fall is xxot “heuxoaued. We all kuow' that 
there are more thaxx a millioxx i|maoxxxploy ed . It is 

"wroirth rexuarkiug that iu pro- Wa^ days "we kfkew 
oxxly the porceutage of the uuexupli^yed axuou^ a 
xrery small proportion of the yra^ge eaxmers. lEor a 
ahoi-t tixue iu 187S>, and 188B, more than lO 

per oent of thexn xyere unemployed, while the 
normal figure xyas nearer S i>er cent. Hut lO per 
cexxt nxay xxot sound alarxning. There are at 
present xnore thaxx 11 per cent unexix ployed, and, if 
we still thought ixx percentages instead of in totals, 
the employ nxent position would not seexn so. had 
and the fall in the hirth-rate might he a nxatter for 
unfavourable comment. (This, shoxxld not he read 
as implying that the eex:riousness of the unemploy- 
xnent pixenonxenon is exaggerated ; hut it is its 
chroxxic nature rather than its axnoux^t w;hicla. is 
unexampled.) We are now- growing accustom. ed . 
even to these huge figux*es, and there is perhaps 
some reason to think that vre are on the verge cff 
plxxnging into a popxxlation panic and are held hack 
only hy our realisation of the magnitude of unexn- * 
ployxnent. Oixe day a further faH in the hiXrth-rate 
may he greeted hy paxxlc headlines in the pres^' 
MTeanw'hile, the position seems tiO he th^t xxnexri,— 
ployxnent is functioning as axi axxeesthetic while 
hirth control gaixxs fixmxer hold- * 

.Alarm is likely to he aroused when it i8*''realised 
that the natural ixx crease, or axxnual Increment to 
the populatioxx hy excess of hirths over deaths, 
will, things remaining as tlcley are, rapidly diminish 
in the near future. .Assuxning things to remain as 
they w-ere a few years ago, Hrof. How'ley mSd.e 
certain estixnates which, while"' w-ell known to 
students, have not as’ yet hecoxne vex*y fanxiliar to 
the puhlio. Aussuming the axxnual numher of hirths' 
to remain as in 1021—23, the death-rate to remain 
as in 1010—12, aixd that there was no nxigpration^ he 
calculated that the populaiion of Oreat Hritaon, 
which wras ahout -4:2£ millions in 1021, would reach 
ahout millions,; io 1031, in 104^1 , and ^3^ in 
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"wiiiola. i-fc -woixlci T‘c»xicicbixi. Sb]p{>X'oaciiia«.tioly 
cix:*o n.ot> x-€3i3na,ijaii:i.^ -tvluo^r 

Tlio xiviixil>€»r of birtlxe iix Ore»®tti .Bx-i-fca-ixx 99®';200 

in 19^2, »V0,033 in 1923, 83B,B3a in 1924r, Bl-^,719 
in 193&, 79T,3-^T in 193a, a,n<i TSl,a3S in 1937. The 
l>irt>H-r‘a.'fco, in fa-oti, fa^lls 3 roa.ir l>y yoatr- If -wets IB-O 
jiox* 1<;)00 living a-f a.11 cbgos in 1937, flxis Boing fixe 
lowest x*«i-t>e ever x*eoor*<ie<l. . If is a. iTemcLrlcal^lo faef 
flxixf fixe nnmbeir of Ixirtlxs regisfered in 1937 was 
fixe lov^esf regisfered since ISBix, alflxongti af flie 
earlier dafe fixe j>oi>nlafion xvas less fix an Ixalf ifs 
jxresenf size. 

Xlxxring fixe same years flxere Ixas beexx a consider- 
alxle loss Ixy emigrafion. Tlxe nef loss I>y einigra- 
fion fo ooixnfri^EMgMjllpitf of ICtxroyxe froxn Ox*eaf Britain 
and ISTortlxex^ngjfi^S^^d v^as 91 ,303 in 1934, S4,3S9 in 
193^5, ll^>,a3P^tx 193G, and 7S,444 in 1937. I^lxe 
inf erence is- oTfcx vions . 3f alxilisaf ion of j>oj>nlation 
xvill come sooner flxan xv-as fo l>e anfici^xafed a fevr 
years ago. If ixxiglxf even Ixe fixe case flxaf , if Brof . 
Bowley’s calculation xv^ei-e rejxeafed, and fixe esfi- 
mate of fixe annual nixxnlxor of Ixirflxs amended fo 
eomx>«»'**o xv'ifli fixe jxresenf jxosifion, fixe x*esulf ixxiglxf 
shoxv flxaf a decline in fixe jxojxulafion is fo Ixe exc- 
jxecfed Ixefore many years liave jxassed, oven if fixe 
effect of xrxigrafion is left out of account. Suclx a 
calculafioxx, if may ixe remarlced, is jxossilxle only 

wiflx a census year as a Ixasis, Ixecause if is oxxly 

for a oensus year flxaf v^e have fixe neoessary in- 
fonnafion regarding fixe age disfrilxufion of fHe 
j>o jxnlaf ion . 

Tlie xxafural increase of fixe jxojxulafion is flxus 

Ixeconxing less year Ixy year. Tixe exccess of Ixiirfixe 
over dea;fclxs in Bngland and AVales 'was alxouf 
343,000 in 193^ and alxouf 109,000 in 1937. At fixe 
same time migration is renxoving many flxousands 
every year. However mucli our excjxox^f iixg in- 

dustries nxay languislx, 'we remain great excjxoxrfers 
of men, A. list of ISurojxean countries arranged 
according fo intensify of loss of conse- 

quent xijxon overseas migration jxer 100,000 in- 
Ixalxifanfs from- 1930 fo 1934 slxows flxo first five 
countries fo Ixe as follo^ws : Irislx Bree State 43S, 
<4roaf Britain and INror*fliem Xx*eland 337, Italy 
374, Portugal 337, and Sjxain 300. We are in flxis 
resjxeof associated xviflx a groujx of countries wiflx 
xvlatiom we do not commonly class ourselves, O'wing 
fo fixe oomixined efieefs of dlminislxlng natural in- 
crease and loss Ixy migration, fixe estimated jxojxula- 
fions of Scotland, Ireland, and fixe Irislx ITree State 
fell Ixy some flxousands eaclx Ixefween nxid-1930 and 
mid- 1^37. "In Bngland and \Vales alone out of fixe 
f ofU' coxxsfif uenf areas of f Ixese--^ islands did f lie 


esfia^al^od total in xnid-1937 sHo^ an „ad vance ujxon 
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■fl*af for m#d-1930. But if will not Ixe long Ixeforo 
fixe jxosifion ixx Bngland and Wales ajxjxroximafes fr> 
flxaf in fixe oflxer flxree arenas. 

Bow'ever xxxuolx ojxinions may difier in oflxer rt'- 
sjxeofs, flxere will Ixe universal agree nxenf alxouf oii<^ 

factor in fixe situation fixe deaf lx -rate. ’^Ve slx€i 11 

continue fo agree fo affemjxf fo reduce if. It 
is migration and fixe l>ix*f li -r at e vrlxiclx jxreseut 
jxrolxlems. Slxould w^e encourage migration ? 
Slxould w'e w'olcome a fuii>lier fall in fixe Ixirfh- 
rafo ? Aligrafion is a froulxlesome jxroixlem . If is 
advocated for fw^o somevrlxaf diflerenf olxjeets;. 
.A^f times fixe jxrimary olxjecf is said fo l>e fixe relic>f 
of congesfioxx at Ixome. At oflxer times cm jxlxasiw 
laid on fixe fact flxaf, wlxile j>o jxulaf iolx is dense in 
ICnglaxid, if is sjxarse ixx fixe dominions, and fimt 
migration w'ould l>i*ing alxouf a dt^siralxle redisf 
fioix of jxojxulafion wlfliixx fixe Bixxjxire. \ 

Tlxo facts fliemsclves arc none too Nplear. We 
kixow' someflxing alxouf movenxexif fo noxx'- Kxxrojxc*aJi 
countries fronx Oreaf Britain and Nox'tliex'ix Irehttni 
and froixx fixe Irislx Bree States resjxecf i vely , Ixut wo 
knoxv little alxouf movemetixf w'iflxixx fJxcso islaiifls. 
Pigux’os conxjxiled Ixy fixe Irislx Pree Hfafe J>ej>art- 
monf of Industry and Oomnxorco slxow flxaf iix 11*27 
flxere was aix oufxvard Ixalaxxce from fixe Pree {St a to 
of 30,0BB jxersons ixx fixe frafixe Ixefw^eexx flxaf count r\ 
and fixe rexxxaindcr of fixe Brifislx Isles. Of 
total, alxouf 30 jxcxr coxxf -was accouxxfed f<ji- h> 
migraxxfs from fixe Irislx Pree S^fafe w’^lio fravx’fil<‘<l fn 
non-JKurojxean countries x’^ia Bx-ifislx jxortK. '^!i 
secrxxs fo follow^ flxaf an addition of sorxxe 
w'as made fo flxo jxojxulafioix of Oreaf Britain uii<l 
I^orflxexxx Ireland duriixg 1937 L>y cmigraxxts from 
fixe ITi’ee fexfafe. 

I>uring fixe same jxt^riod some 03,000 3 >crMon 8 
w^ere assisted fo exxxigrafe from Oreaf Britain niider 
fixe ISmjxire Sefflemenf Act of 1933. JBmigration is 
costly. XUndex- flxis Act, ujx fo flxree millions may be 
sjxenf annually fx*om national funds in suj>ia>rt of 
ajxjxroved emigrafion sclxemes, jxrovided tfxat at 
least Half fHe cost of eaoH soHeme is met H 3 ' «oiiie 
of Her aufHox^fy, jxuHlxc or jxrivafe. But tHies is by 
no means all, or even fHe greater jxarf of the ex- 
jxense. THere are government scHemes for trainings 
men for emigrafion under fHe Mlinisfry of iL.alK>»r; ^ 
fHero are numerous jxrivafe agcxncies at- work. ^ 
Booking furf Her Hack, f Here is all fHe ex j»on«^' J 
Hrixxging u 3 E> and cxducaf ing men -wHo, wHerx of 
produce, are sHlpjxec^ off fo anofHer tyovLXi.tj'y ■ ^ 

One asjxecf of fHe present poKcy seeiM^^ : 

fexxsiHXe^ If fHe oHJeef is fo relieve congost-ioJ^ J 
Oreaf Britain, if is foolisH fo allow fHe 
f Hose assisfed fo deparf fp He filled Hy imixxigran 
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froxn Xirelcbzxd. "W^liy not, it Tni^bt 'be' aa.ic]., a-lso 
i'£i^ii3»& <yry ixxflixx: of jBcotenoLOiOL ixx-t.o 

lSj:^laxi.<l ? Is t^His xxot> I>irojociioo ? TKo 

etns'W'or is it* is xxot* a, ^o^sstioxx of xreLoe a.t> all l>-ULt> 

a qi^xiostvioxi. of jB.]3jaTxoo. ^^o'tlandl slxairos wit-lx Exxg- 
larxdL tlio o:x:^orxso of oxrxi^ratiioTi.. Tfa .0 Irislx li'bpoo 
Htatio cioos rxoti. If iti is said. i>Hai> t>lrxo ot:>Joo‘t is 
noli x^r-ixri.aril 3 r t>lio x'oliof of ooxx^ostioxx at HotrLo* feot 
tlxo rodistribiaLtioix of 3 ^oi>iJilatiori tluroxiglxoxxt tlxo 
'BiritisJa E3xrix>ii*o , tlioxx 'vs^itli oqual foi-co it may l>o 
ixrgod tlxat tlxo fioanoial l>Li.x*don is ixrtf airly distri- 
tmtod^ auriLd tlrat diroot onxij^atiorL of tlio Xrislx to tHo 
IJ>om.tn.iozxs 'w^oxild l>o a loss cirooitoixs lootliod tlxao 
MOTxdixx^ IGri.j^lishxifxoo. froixx Ixomo and lacing tlxomi 

in part l>y Irislxroon. 

''.rHis nxatter, tlioxxgH not xx ni in portant, is a side 
issue?. A disenssion of tlxo maiix issne, Ixow^cvor, 
rtxises so many matters of sixx?lx oonxple3>c.ity and 
i>l>sceirity tlxat it is not possilxle to do more tlxazx 
iiKiiilgc in vagixc generalisations. It must l>o re- 
in f^nx leered tlxat a fixrtlxe>r decline in tlic? V>irtH-rate 
in <ir€?at Britain not affect tHe em 3 [>loyment 

j^iosif.ion until foixrtoen years Hav'e passc-id. WitH 
l>irtlx-rate at its le\rel, it is possitilc** tlxat 

tlio x»opnlatioix will lie stalxle, or at least not in- 
creasing, fonrleeix years frorxx ixo\^*. It does not 
soexix nrxreasonalxle to lic>|;>o tlxat xvitHin tliat period 
vv'o can g€?t oxir ^>oi|>nUxtion em^^loyod xip to tlxo i»re- 
VVar Ic-v'el. Witlx snclx facts and anticipations iix 
tnirici, it v^^oixld seem tlxat tlxo fall iix tHe HirtH-rate 
of <Trt*at liritaixi Has gone far cnoiigH . A restricted 
3 [>olic>'’ of assisted eixxigration for tHe ixext few years, 
I»ro\dd<.?d tHat reasonalxlo safegxixxrds are provided 
to meet tlie xl ifficnlties nxentioxxed aHove, seems 
r* •it-sonaHlf?, Hotli Heeaxise w'o are still faced witH aix 
itrixxnal ixxcrx?nxent of population in threat iiritain 
for a f€'w y<?ars, ’W'HieH w’^e oan scarcely He said to re- 
c^nire,and Heoanse tHo sparsely pojxxxlated T>ominions 
arc ax>parently caxxaHlo of aHsoi'Hing tHese enxigrants 
at- tlxe presxsxxt rate. 

does xxot nxean. However, tHat it woixld He’s 
satisf ac-story if tHe HiirtH-rate remained as it is ixx all 
r<‘.«x>t5c;ts . THo HirtH-rate is an average figxxre for 
t.lio jxoxxxilation. THe rate is lower tHaix tHis figxxre 
ainoixg tHe comfortaHly sltxxated, and HigHest axnong 

^ the leixst comfortaHly sitxxated tHe nxiners, for 

' <^xa.mx>le. It is a cxxrlons fact tHat anyone wHo de- 
f I>loros tlxis well-known pHenomexxon is assnmed to 
do so wHolly on tHe groxxnds tHat tHe stocks, witH 
thc^ Txxost valxxaHle Hiological endo-wments, are not 
: t*<^‘pi*odxxcing tHemseives as tHey sHonld. 3Bnt 
xvHotHcr tHis is so or not, -we xnigHt sxxrely all join in 
; * it on tHe oHvions gronnds tHat tHose 

I pan^iits wHo Hy reason of tHeir financial position 
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are Hest aHle^ to provide oHildren wxfjx a good ixp- 
Hringing and a decent edxi cation Have tHe smallest 
fanxilies. SxxoH information as we possess for . 

'Oxeat ISr it ain — -and it is very scanty does not 

tend to sHoav tHat tHe contrast Hetween tHe well-ofi 
and tHe Hadly-off in respect to slsao of family is 
growing less. THere is evidexxce, Hoxvever, from 
'S'weden, axxd also fx-om Hollaxxd an<l Oerniany, tHat 
in late years tHis gap Has Hecn <?losing. Ixx Stock- 
Holm it is now apparently tHe case tHat tHe Hettei*- 
off parents Have tHe most cHildren, •wHereas not 
many years ago tlxe sitxxation W'as mxxcH as ixx Oreat 
Hritain. THere cotxld scarcely He any investiga- 
tion more profitaHle tHan one wHxcH w^oixld tlxrow' 
IxgHt xipon tHe eaxxses of so rei|i|iigd$^ a oHange. 

It migHt tHen He possiHle to atte^||||^ to Hring in- 
fixiences to Hoar v’HioH w'oxxld lewi^ to a sinxilar 
oHange in G-reat Hritaxn. A.. O.-S. 

I>Ja.tura.l Mistory a.n«l JL.itoratnro. 

O) rtiri.cl cj/* t7i^€i G^r-fte^Jc u^'ntrHol , ^y 

T^ox'xxiaxx Ooxxglas. I^P- vii-f-21I>. (London : 
Oliapxxxan and Hall, Ltd., 1028.) T.9. Or/, net. 

(2) ISf €M.t^tre^ in. tHt'. oj^ ATJTT'^. Hy HHyllis 

JtC. Orxxxxxp- I*p. xcv 224. (X.*oixdon : Glc^orge 

Koixtledge and f!5oixs, Lt<l., 1028.) 10.sr. Or/, net. 

(3) Tr«€>/ery?r r/e JL^illi J , 

Har Alareel Ftolaixd. (Oollection de Grcx^ncl^ 

) T»i>. ^ I . ( Haris : I.*es x^ditioxxs Itieder, 

1028.) ♦> fraixcs. 

(1) iSrOHlVlAlSr LOXJOLAS Has foxxnd in 

-JLv-JL tHe famoxxs collection of poexxxs known 
as tlxe Oreek AntHology aHoxxt sixe Hxxnclred refer- 
exxoes to wdld anixxxals, axxd to aHoxxt k Hxindred and 
fiHy difife rexxt kiixds. He discixsses nxany excam ples; 
in His scHolarly v^ay and xvitH a pleasant wit ; and 
His Hook is of interest in its disclosxxre of tHe^nxood 
in 'wHxcH many differexxt minds looked at fanxiliar 
axxinxals tlxroxxgH tlxe long stretclx of time 'wHicH tHe 
AntHology covers. THere are references to lions 
axxd lynxes, Ixears and Hoars, -wolves and goats, 
Hxxt nxost of tHem are so trivial tHat vre -welcome 
tHe long-standing pxxzaile of tHe xxnicorn. Hirds 
are Happily repr-esented Hy tlxe eagle, tHe raven, 
tHe crow, and xxxany otHers, Hxxt rarely witH fiHxy 
insiglxt, so far as w-e can discover froxn tHe q^xxpta- ' 
tiorxs ; and -we are glad to oome to tHe lorxg-lived 
pHcenix: and tHe elixsive Halcyon. THe interest is 
often not so mxxoH tHat of natxxral History or of 
poetry, Hxxt tlxe akantHologons * fascination of 
tHorny cpxestions. Heptiles are represented Hy 
adders and asps, geckos afixd orooodiles ; and 
ampHxHians Hy vocal tr^e-toad or ololygon 



03 B 


5 r crjsrjg? 


"fell.© ooinamoxiL fr-o^ t>li© mx:%s© o£ dLctzxiLp 

:B''isH©s s©om to Ha.v'© l>o€frx tx*o£i,t.©dL sorntowHa,!; 
oixrso**il3^, Hut tiioar© i& cL^^Lin tho riddl© 

ot i<i©xi-bifioa.tic>n., of tli© xn.ost> s©jLP-oontr«tciiotox‘3r 

skctroj^, for ©xa.zxi.pl©, or th© l 3 ©aizty'-fisl:i , kallioKtlz^yra* 
Tlzor© zinozitioTTi of cong^©r and r©d nizzllot, of ©prat 
and afiarlc, of zziLacl 5 :©r©l and tnriny' ; and if ‘W©’" 
inolnd© tlz© dolpizizi amozx^ fialzos, "w© zna3^ alao 
znontion tlx© argonaut. Tii© lizzznlzlor or©atzzr©j 3 of 

tlz© a©a ar© occ^asional r©f©rr©d to tlx© 

yi©ldin^ pnrpl© >^t>t no znozxtion of poarla or 

©oral) ; tlz© “ oroolc-l©f 5 g©d sand-divizxg era lx, x’^’^itlz 
tveo-cla^sv'ed ^©ar,” tlx© iiL©mxit-©ral> tHat can ncv-cr 
l>© mad© to x;v'alJI^ strai^lxt ” ; and «o on downix to 
sponges, aozxv^jiA^lxat ©ntlxnaia«ticall>^ call«^ tlx© 
Ixlossoms of tfi^ a©a.” -Alxont a fiftlx of tH^ Jt*©f©r©nc©s 
ar© to in»©©t«, sncli aa azita, Ixocs, azxd x^.’-aapa. 
3VIr. I>^'omxan X>o'u^laa Ixaa givezx znnclx tirn© to lila 
lal>oixr of lov©, and 'w© do not Islziow' Ixoxjv' it conld 
Ixav© Ixoon don© l>©tt©r. "V"©t t fierce is no Ixliixl-cin^ 
tlx© fact tHat, |;?ood poets as nian>’' of tH© Or©©l'CS 
of tH© A.ntHolo| 5 >?' w'or©, tHoy ar© not sx^©n at tlx©ir 
Host izx tH©ir natural Histor^-^ references, xvHioH ar© 
too often trivial and prosaic. As x*©^ards Hotli tH© 
natxxral History and tli© po©try, 3VI.r. l3oxigla.s could 
iiav© don© xnucH Hottor Hinxsolf ; Hxxt of cours© 
tHat was not wHat H© sot out to do. 

(S) I^iss Orump*s scHolarly study of tH© attitud© 
to JN'atur© in tH© s©v©nt©©xxtH oontury sHow^s tHat 
tHis was inor© positiv© tlxan Has Hooix HitHortvo 
l>©li©v©d. Ax>art from t.H© fal>l©s of X^a P'^ontain© 
and tH© tli© pastoral ideal in tH© 

fiLX*st tHix*ty years of tH© contixry, it Has Ixeen 
generally stati&d tHat tHer© w^as xxo approciatiorx of 
T'^atxxxr© in lEVano© in tH© sevonteentH oexxtury ; and 
tHis Has Heon e^cplained as due to tHo xxon-©x^ist©no© 
of tH© tH©m© in tH© IVXiddl© .Ages and si2ct©©zxtH 
c©ntury, and to tH© corxsoqjuent laoH. of traditional 
foundation ; to tH© pr©val©nc© of tH© xn©cHani©al 
vioxv of ll^^atur© Hold Hy X>©soax-t©s ; to tH© fact tHat 
tH© feeling for I^^'atur© repressed in literatxxre, for 
reasons of custom and fasHion, found its compen- 
satory outlet in pictorial art ; axxd, finally, to tH© 
^ xn<5jp.otony of tH© landscape around X^aris ? THes© 
ingenious reasons, as IVXiss Orump sHow^s, wex*© 
invented to ©xiplain a plx©nom©non wHicH does 
-mot really e:^ist, for it is not tmxe tHat tHer© was an 
aHsenee of a feeling for ^t^ature in IB'ranoe in tHe 
age of I.A>uis XJLV. 

*mxe autHor xnarstxals Ixer evidence in a pleasant 
and. convin&oing way, Ixeginning vritH tHe ©n- 

tHusiasjn for gardUscuirig soxnetixnes emancipated 

gardeisdng in tHe ifeventeentH ‘^sHgsntury- BHe goes 
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on to tHe ev^idenoe of a growing love of tHe country 
and to tHe esrpressicxn of tHe pastoral ideal ixi 
drama and roxnanoe, eclogue and idyll- ^CHer© 
is axx appreciaHle developxnent of a sense of tH*- 
piotux^sc^xie and a deteotaHle tigHtening of tHc^ 
cords Hinding znan to INature. In not a few 
se von toentH -century writers tH©r© is a sonnewHat. 
sopliisticated ©xxxpHasie oxx tH© cHarxxx of soHtucU* 
and tH© value of a retreat from tHe JPazrisian w^orlci : 
Hxxt tHer© is little indication of an 3 rtHixxg IxHe an 
overw'Helmixxg love of tH© country. BometHing of 
tHis ©xxxorgee clearly, Ho'wevor, iix l\Xada|p© 
S^v'^igix© and in X..a ITontaizze, Hut tHey w-ere ont,- 
standing ©xcoejxtions. TH© autHor leayes us -with 
tH© goxicral imx>r©ssion tHat tH© lovd of !Nat Uri- 
el uring tHo T.#ouis I5dV- jxcriod was still incipient, 
XXI or© tHan a little cold and con vcntional^ somewhat 
dxstaxxt axxd indicative of sHallow' acqxxaintanoosliip. 

Wc w'isH tH© learned axatHor Had said soxucthin^ 
iix regard to tH© infiiicxxoc of tH© re-awalccnin^ 
natxxral sciono© w-HicH w-as Hegirxxxing to disc-loKt* 
sometHing of tlx© veritaHl© axxd v©rifial>l© woii<l<-r 
of tlx© w^orld- X'^or oxx© cannot Have nxxxcH 
of feeliixg tox^'ards an oHJect ixx regard to wliir-ii 
one Ha<l Had no deptlx of ©xcporicnce. regarfJs 

maxx aud axxixixatc ^atxxre, it xnay H© said tliat he 
lovctH Host wlio Hxxowetlx xxxost. 

(3) Witlx tlxcsc solid ©ssxxys Hy two 
scHolars w© liav© deliHcrately liiiHcd a gossiimrr 
essay l>y JVXarc©! X-Xotaxxd oxx tlx© X..illipxxtiaix w«>l•l^^ 
of a drop of muddy x’V’atcr. AVHat tlx© scliolar?^, 
in spite of tHeir iixfx^ctiv© ©xxtHusiasxxxs for t lunr 
suHjccts, seem to xas to Have Hoeri forced to Kli<n\ 
(perlxaps we are w'rong) is tH© gexxex*al }>i>vt‘rt\. 
triviality, and w'ooden ©onvoxxtioixality of iiatnntl 
History allusions in literatures wHen tHes© Hsvo Tif»t 
HeHind tHoxxx a w^ell- informed synxpatHy . Tlw-rc- are 

oocasioxxal poet io flasHes axxiong tH© xxatxxral l»i«torv 
references in tixe Oreek -AntHoIogy, and no oiix' cun 
douHt tHe insigHt of I^ontaine, Hxxt or* Iht' 

wH ole tHe O reeks and tHe X»Ven©H literate urs of tJio 
periods referred to do not distingxtisH tli©mt«*lv’eH 
in tHeir natxxral History allusions- Oontrawt with 
tHat tHe x©al tHixxg, tH© reflections of an aoia.t«ur 
natxxralist, disciplined yet xxot too -well wr^ 
suHject, a roxxxantioist yet a devotee of tHx^ micro- 
scope as a 'window' in tHe invisxHle. XTc^t- IVIarc« 
Xloland tells us, in a cHaracteristically 
xningling of science, poetry, and pHilosopH>', 
ongoings He Has watcHed in tHe I-illiputiari wor > 
of His drop of wrater. 

THe sciencse of tHe muddy drop, witH its i 
of Ixacteria, infusdriane^ amceHss, and ho 
H as exften Heen Hotter done, yet tHe xxatxirali® » 



dliall ^vf^o 1BaeM^dL m. S.«>l»jat4dL*s 

m^£li&€sMx»xjtJs, TOlo jp3atilo«K>^>li of tihk& 

iTX n;^:i2d<3l^ 

<iiroi>* 4i-bo aro«kotiio3nt« ctarixf. txir^ofiL, t^ixo t^iro^^ieiixts cLn.^ 

€»3c:x>^3rij^o33tb», jaLO*w A^p»]postirirk.i^ ao xoools^riLiat/ioarll^r 
ciaaorlba-blo «txi:cl a.g;ei«ixx ao 'n'tctliatdoarU^r shj^&art, baa 
lyaexi. bot?feox* doTio ; y&t* bo'vsr fo'w ]pbiioaox»be3ra ovox* 
rloi^prx to 3ra.o».t>ion tvboaa infa,3xt> aobool bet^lixoio^lga* 
amd bow fow write of or^ctjniama aa if liboy ba<l 
ovar W4»i>cbo<i a-oy. Oon.f>iraa1^<f 'wi'fcb wbaiv wo bxLCi 
iix Oroob A^otibology axxcX X.#oo.ia CQioatiorz© litara-fcoro, 
y^rotrcfjs JVee^'W.re, wo bavo boro a <ioligbi;fiAl 
a.jrt.is'fcxo o3sij>rc»saioxi.. 35?;»olaTi<l bn.owa bia moddy 
cirop>, tibovi^b "Wo -fcbiolc bo xxii^bt. bixo^w it> boteor 
atill ; be» ia syoif^a-tbofioaully int^rigiaod by f,bo bo- 
ba.'vrioor of bia ; bo atiriboa f-bo n:iodox“o. 

note, irx bia j^oranaaioxx t^baf tiboy a=od bo bolon^ t.o 
ibo aa.nao bixxigdoxxx ; bo 1:.al£oa t^borix aoriovialy oixoix^b 
t:,o ^ot to brLow' tboir w'ctya cxxxd loob oiat for tboir 
iiitlmationa of inxmc^rtality aoid lovo, of oixdoavoor 
ioitl aoisiality. JJ^ot iiixuativix’ally, tbo roaixlt ia a, vory 
<^iijoyablo worb of art. 


Scientific Societies in tbe Seventeenth 

Oentni-y. 

in. the. SeT?enteenth. 

< JEiy JML'artba Omatoin. xiv BOS. 

(C^bicrajgo : Uixivoraity of Obicago I*roa« ; b-ondon. i 

< *a»itbridj§o XJnivoraity i^roaa, 10:2S-) 1^>«- ixot, 

Olb'iSrS’X'bll^Nr waa bom iix Vionxxa in. 

1S7S, axxd roooivod bor oarly odxicsatioix 
-bt'ro. Sbo wont to tbo tJnitod Statoa iix ISOXS;, and, 

1 1*1 ox* a yoar aipont in jxoi-fox^tin^ bor bln^glisb, abo 
[jfiaai-ci tbo ontranoo oxs.anxbxation at l^arixard CJol- 
U'^o xvitb diatinotioTX in ISOO. Aftor tabinjg bor 
iVlaater’a do^rc 2 »o in lOOO, abo ajiocsiaiiaod in nxatbo- 
-ttiati<^a for aomo yoara ; tbon, tixming to biatorioal 
atiitly, abo wrote aa bor diaaortation for tbo i^b.X>. 
tU-greo (oonforrod on bor in 1913) tbo worb now 
iixKlor review, wbxcb baa boon rojinbliabod by bor 
frjoiicla aa a tribute to bor nxonxory. It waa wortb 
while, for tbo boob ia a sound j>iooo of worb, xvoll 
written (witb aoarooHy a traoo of a * foroii^n aooont * 
and w’oll doounxontod, and ono w'bicb, witbixx ita 
eoiiijxa^s^ itj would bo difiiouit to imjxrovo \x-]gK>rx, 
Xl»x‘ i>rodi^oua amount of labour ontailod oaxx bo 
j laired by roforonoo to tbo oo]pioua footnotoe and 
to tlte bibl|ojgpra|»by at tbo ond, oovoring no loaa 
than tbirtoen ]pa^oa« pDbo boob ia boautifully 
l>riixtod, and pro«M^nta its fasobaatins story in a form 
xvhiob alao doli^bts tbo eye,; "VlTo oan only wiab tbo 
puhiioation tbo stKxooss yrbtcib it ricsbly doaervoe. 

'I'ho writer obaett^vos^ if tbo j^rc^pcosa of a oon- 
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tfury is aboivn by a oom 2 >ariaon of tbo atate of 
bnowlod^o wbiob oxiatod, aay, in tbo first and last 
dooadoa, no otber oontury, ;porba^f»a, oan abow- snob 
an advanoo aa tbo aovontoontb. *X*bo oaaontial taab 
of tbo aovontoontb oontury -waa tbo oatabliabmont . 
of tbo o:aqporimontal nxotbod in aoionoo, and, to 
a 3 ^j>rooiato tbo ajilondour of its acbio vonxonts , it ia 
auifioiont to xnontion tbo xxanxoa of snob xnon aa 
Oaliloo, Torrioolli, Ouoricbo, Hobort Hoylo, Harvoy, 
3ECoj>lor, l^aaoal, JB'ornxat, X>osoartoa, Huy gone, 

X^eibnisK, and ISTowdion. Wo may draw a dividing 
lino about tbo middlo of tbo oontury. Tbo firat 
balf aoooxnptliabod tbroixgb tbo -worb of a fow mon 
a rovolution in tbo oatabliabod mot bods of tbougbt 
and inciuiry ; it croatod tbo oxcjporimontal motbod, 
and jjaroducod its indiai>oixsablo inatrumonta, tbo 
toloaoo]po^? 4 .tbo microsooixo, tbo air-x>umi>, oto. Tbo 
aocond balf of tbo oontury saw* tbo elaboration of 
tbo results obtained. 

Tbo first jxart of tbo boob is dovotod to individual 
jxionoors sucb as Oaliloo, Torrioolli, Harvo^^, I>os- 
oairtos. After a tixixo tbo nocossity of oxctonding 
tbo SC0J30, number, and elaboration of oxsrjxerxnxonta 
involved expend it uro in money and material 

beyond tbo rosourooa of tbo pi-ivato investigator, 
xvlio tbon booamo dopoxxdont on tlio patronage of 
wealthy Y>orsons intorostod in soionoo. MTucii aor- 
vioo waa roixdorod to soioncso by 'woaltby amatoura, 
aomo of 'wbom dovotod tboir xvbolo lives and iro- 
sourooa to scioxxtific rosoarob. There xvoro in 
-Knglaxxd, Itobort Hoyle, JTobn Evelyn, Sir William 
Eotty ; in Iroiaixd, "William IVTolmoux of Ilublin, 
inventor of tbo bygroscopo ; in Eranco, Toiroao ; 
in Holland, ll*ooxxxvonboob axxd van Helixxont ; in 
Oormany, Ouoriobo, Hovolius, and Tscbinxbauaon ; 
in. Italy, Eordixxand axxd Eoopold doi IVlodici and 
Oount Marsiglio. Hut tbo toixdoncy q^^ito early waa 
for invostigatoTTs to form tbomaolvos into groupa, 
oaob contributing to tbo oommon atocb, so tbat tbe 
boxxofit of intellectual co-operation w-as added to 
tlxat accruixxg from tbo pooling of matex^al roaouroos. 
Hexxco tbo formation of tbo vairioua aooiotioa xvbiob 
are the si>ocial subject of tbo boob before ua. 

Ono of tbo very earliest of tboao aociotioa waa 
tbo Accadomia doi lancoi in Homo <lfiOO — 410),’^ 
founded by Erodrigo Oosi, wbicb bad for ita device 
s, lynx witb uptuimod oyea toaxring a Oerborua witb 
ita clawa, and aymboliaiixg tbo atxrugglo of aoientifio 
trutb witb ignorance. I>ella Eoxrta, Eeireao, 
Oalileo, and Eabiua Ooionna, tbe botaniat, beoaxxxe 
membexTa. Oaliloo waa in very close xelationa wit^ 
it, alwaya referred to bimaelf in . tbe dialogues as 
Aoademioua, and added tbia title iK> bis name in 
publiabing bis booba^ .Tbe C3he«tW Eynceparx^^ 

‘ -'V'- 




ooo 




•weuB 4;li.e , z-eoox’dodL }>ixl>lica.1>iozx of 8oioxiL't>l:0o 

j>€i.i>ojrs 'tyy sooio-fcy, Tl*,o fiz-st; or*ggfcZi.i.«o<3l aozojo.'tiiflo 

£Loa*dLezri>r -w^£La ^ooaucf ozxxl4Si. cfol OdjnaoziL'bo of Jb'loz^ooo 

< 10 i>T — ^ 6 T>, a»ot>oetll^ fozzxudoci loty t>}zo iywo Jblfo^loi 
'l>i:*ot>la.oirs iroz-ciirxcLZXcl 11. a»zi.<l X^o;pol<5L» Xt>s lostcfln^ 
8j>ijrit>a AV'oro t^lzo cli8oi;p^lesa of O^aaliloo, Vivifitaai, a^d. 
TozrriooUi, a.oci *fcla.oir* pupils . TPIao Zfal.i 4 e 1 .rL sooiof ios 
form flzo siil>joo'fc of Olzap. iii. ; OHup. ^ivos flao 

oa-rly Ixisfory of flies Ifoy^al Sooiofy of lL*oxi<iorL, w^liioli 
aroso ouf of iixformal moofirk^s of scioxxfific aod 
loarxiod moix, firsf irx I^Kmclon* flxoix in Oxcford (fHo 

iri'V'isitilo Oollojgo * * > , and f Ixon a^ain in I.<orLdon, and 
rocesivod ifs olxarfox- as fixes Xfoyal Hooiofy on 
duly i,^, ieo2. 

C^liap. V. doals xwrifli fixes Zi^resxxolx ^oadomio dos 
Sci«Mrioos, -wliiola. also, liko fixes Koyal Sooiofy, aroso 
ouf of ixxfp3(;nxal nx&esfin^s of soionfifio mon. Tlxesso 
xnesofingfe af fii?sf foolr plaoo at fixo coll of flxo 
famous JMinox-ifo friar MTorin M^oxrsesrxno <1S8B — 104B). 
IForraaf, Irlolxor val , Z^asoal, and Oassesndi -w^oro 
among 'fisLOSc "^lio par^icipafod, onforf aining flxom- 
solv€ 2 ss*"wiflx asfrononxical olxsorx^afions, prolxloms of 
analysis, plxysical oxcporimonfs, nc'W' discoveries in 
anatomy aixd Ixofany ; fixoy wore often Joined by 
foreign guests. Zjafer tlxey met every Z’*Iiursday at 
various bouses, lncludirx^v..Z>*tscal’s, axxd later again 
af fixe Ixoxne of IMCelclxisedeo Thevexxof (10250 — 052). 
Oolberf knoT^ of tlieir meefixxgs, arxd proposed to 
X..*oxxis X.T^V. to give flxem an official status. Tlxe 
.A.eademie des Sciences becaxne, unlike fixe lEfoyal 
Society, a governnxent ixxstif ufion, and sxxffered fixe 
vicissitudes inseparable from direct goveirxxmenf 
ooxxtrol. Until fixe deafix of Oolbex*f <10S3) if pros- 
pered ; but Under bis successor, l.#ouvois, if declined, 
as I.»ouvois bad no sympathy Avifb pxxre science, 
and vranted to make fbe vrork of tbe Acadexny 
xnore practical. Obap. vi. deals -wifb fbe Qerman 
scientific societies, 

ISTof tbe least interesting of tbe chapters is 
Obap. vii., on tbe scientific Journals. Before tbe 
ee^t^bllsbm^hLt of such Joux*nals, tbe oxxly xneaxxs of 
scientific intercomxnunication 'was private coxrre- 
spondenoe, for eacaxnpie, that of MCersexxne, Ueiresc, 
Ooilins, and ZJVallis. IZovsr uxxs a tisfac tor y this xned- 
iuzKi,, 'was is proved by tbe numerous disputes about 
priority of xliscovexy, for e:ai:ample, bet'ween *X'orri- 
ceXli and Bascal, ZZooke and Huygens , INTe'wton and 
Z>eibnlaK. Tbic way out of tbe difiS-oulty was clearly 
indicated w-ben I>exxis' de iSalio published, on dan. S, 
Z04S&, tbe iBLcst nuxnber of tbe des 

.^bout two mcxntbs later, on lidar. 6, 10d<S», appeared 
-tbe ^brst nuimber of tbe ^lL%l€»9i>2P>h^%c€xZ 

^ this w^as tbe brst scientibo 
^Leriodkxal ^published under tbe auspices of a society 
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w-biob was destined to last to tbe present time. One 
or other of these two Journals became tbe model for 
all later soientibo periodicals. 

Obap. viii., on science at tbe universities, makes 
melancholy reading, for tbe universities, olingixig 
brmly to their old traditions, gave tbe cold shoulder 
to tbe new movement ; indeed, they nxade little 
contribution to tbe pxrogzess of science in tbe seven- 
teenth century, save in tbe faculties of xnedicine. 
'Walbs left Oam bridge for Oaeford because tbe study 
of xnatbematics bad died out at Oam bridge I It 

w-as,** as tbe author says, ** tbe unmistakably axx<.l 
magrxibcent acbievexrxent of tbe sciexxtifio societies 
of tbe seventeenth century, not only to put modem 
science on a solid fouxxdation, bxxt in go^d time to 
irevolutionise tbe ideals and methods of tbe univer- 
sities, and render tbexn tbe friends and ;^roxxLoters 
of excperixnontal science iixstead of tbe stixl^bom foos 
they bad so long been.” T. .k. H. 

"Wavci !MCecbanics. 

(1) on , Hy l^rof. 

K. ^cbrbdixxger- Traxxslated from tbe Hec<»ii<l 
Oerxnan edition. Bp. xiii - 4 - 140. (I.#oixdon axi<l 
Olasgovt’' : Black io and Sorx, Utd . , lOSB.) 2/5^. xi<‘t. 

(2) JF'ou.r Jlf co/x«f : delivered a.t 

tbe Ztoyal Institution, Bond on, oxx Gtb, Ttb, J2th, 
axxd 14^tb March 102B. By Brof. I>r. Brwiii 
Sebrodinger. Bp. viii -f- S3. (Bondoxx axxd Cdas- 
gow' : Blackie and Boxx, Btxl., 102B.) ojsr. xxet. 

(3) JSct&ctGd JPujtxsrs on. Wove. &oh.oni.os . By 

de Broglie and I>r. I.r<^on Brillouin. Autiiorisf-d 
traxxslation by "Winifred M!, Ueaixs. Z*I>- vi ~h 
(B ondon and Olasgo'w : Blackie and Borx, 
Zd2S.) IS^. net. 

X JNT tbe preface to tbe first of tbe above books, 
tbe author mentioxxs a <juesti on asked biixi by 
a young ^womsk.iCL friend : ** When you begaxx this 

w'ork you bad no idea that anything so clever 
'would come out of it, bad yoxx ? ” This quotation 
oeirtaixxly sums up tbe ixnpxHEsssion conveyed aft^r 
readixxg ( 1 ). Sebr^dinger, however, xxses it to >>ring 
out tbe point that in a set of papejrs in which a 
single theme is developed, tbe results of the 
papeze were more or less unknown vrben tbe earlier 
ones wrere 'writtezx. Tills znust be bozne in mind 
when Judging these eollectiozxs. 

I>uring -the short tizne of its separate eristexxtjcs the 
new- quantum znecbazxics has already brancbetl on 
in several direoticKris, two of tbe znost imj>t^rtan 
being roughly summed up as w-ave rzxecbaxxicH a** 
matrix: meobazxies. As is sHown bot>b in (1) 
these two branches are matbematioally reconcile' 



JSr^ 37 tJJEtW 


3E>3903siBi:maEQt& 

:&\xti firora. odE -v^iow of ’i^<& jpikxyredut^i&t> wla.o 

wiedbies ^feo f ozrxo soiaao 803r1> of xnozn^^a*! ipio’tyoro of l>}:^e 
porooescsos ixjLVolvoii^ tiHo wctvo xn;oo]ra.xiloa.X scootXb^oiSL 
^o SoXix’<V<31ixg^x’ 1 l> 3 r flio ^viroirk^ of clo l^T'o^lio 
IxsM Sb dLiroofc cbppocbl wfiiolx tJbkO xxi«b1>x‘i3c 33ciot>]a.o<l, 
slncbpl^r 1>ooQ'0«ie it> st>ifioc^ ixi.i^txiX>ioxi.» xx]L\xsi> f«bil t>o m&ko. 
Moroofvoir, i±x t>Ho wa.vo ii[\ooli.ebi:i±o&l m.ertJbLO<l, t>lio 
oabTcfixiLaJi pxol>loiicx of a.t>omio d^^na^irLios, fl&o oouLpliog 
fco-fcwocsaa <i3roabi3a.io proooss in. f.l:io £bi>om cbnci tlrk& 

«loot>romfitg»ot>io fiold is oetps.X>lo of *broett>xno]iLf in. 
wixioliL tJfckO mooHsnioa.1 dS.olcl sosblear (^) ont>o**s int^o “fclio 
TnxoHg;ng^ciM!a.3cwoll-I-toroni:z oqi^ncb-tions as 'tHo '‘sonroo* 
of -fcho oloofroma-^no-feio fiold voct»ox*s. In -fclxoso works 
of do Kroglio and ScHriidingor wo soo *t>lio sfa«^os of 
t.Ho dove»lopmonf> of wravo moohanioe from i>lio ana- 
lo^y point>od oixt» 1>3?" 3Framilt>on bof^w^oon dynamios 
and optfioe, axid Jnow for -febo sxnali soalo dynamioal 
^ moolnaixios fonndod on W'avo motiion is 
jnst:* as noc50ssary as is -fcbo w^avo f/boory of b^bf/ in t>bo 
c-.aso of snxall soalo opt>ical syst^oms. 

Wli on w^o oontirasti libo vioxvs of •febo tiA^o antbors 
on t>lio intorprotiat-ion of mioronxocbanioal dynamios 
\v€’4 at. 01 X 00 moot, a dix^orjgonoo. On g?obrddiix^or*s 
v^iovv w'o oan no longor spoak of a matorial particlo 
tlortcribin^ a trajoetory , yot., as do Kroj^lio points 
out, an atom tbo dimoixsions of w’biob aro of tbo ordor 
lO ** cm. oan absorb a qxxantnm of ixltra-violot li^bt 
(tbo photoolootrio off€^ot) tbo xvavo-lon^^tb of wbiob is 
more tban 1CK>0 tirnos as groat. I^rom tbis it would 
soom tliat tbo region wlioro tlio onorgy is looalisod 
must bo a point oxron on tbo wavo-longtb soalo. To 
moot tbo xiiffioxilty, do Uroglio bas proposed tbo viowr 
til at tlio matorial partiolo is an ossontial roabty tbo 
niotion of w-biob is oomplotoly dotorminod €xs tbat of 
stingularity in a propagated xvavo. IXy loaxring tbo 
initial oonditions arbitrary tbo ^-w^avo oan bo re- 
garded not only as a guiding w-avo by wbiob tbo 
motion of tbo partiolo is oontrollod, bnt also as a 
pro liability w'avo W'biob wdll givo tbo probabibty of 
prosen<?o of tbo partiolo in a giv'on olomont of volixmo 
Avbon its initial position is unknown. Tbis snggos- 
tion givos a glimpso of tbo wray in -wbiob tbo oon- 
tinnoixs solntioxxs of tbo wravo oc^nation oan bo 
a|>pliod to tbo adnxittodly atomio stxnctnro of matter 
and radiation. It wonld appoar tbat tbo oontinn- 
ous sobxtlon provides a statistical viow of pbono- 
Tiiena tbo omaot doecriptioxx of -wbiob woixld roqt'^*^ 
waves p»ossossing slngnlaritlos. Horo lios a 

w-ay of osoapo from tbo appsoront indotorminatonoss 
of q^nantnm mocbanlos.^ 

(1) Tbis ooUootion is paaptioidarly valnablo, as it 
contains prac3tical|.3^ aH tbo work; of SebrOdingor on 
wave xnoebanics pnbllsbod np to d" nno 1O,10!2T . Tbo 

* See NA.’xxrvm» A.i^trS XtSS, rw fiSO ^ 

isio. 3037, 


stylo is oloar and -vigorons, bnt tbe tob fjpaqpnoiat nsb 
of italios ratber spoils tbo o^oot. Am abstract is 
gi'von at tbo boginning in ordor to ob-ordinato tbo 
nino papors -wbiob form tbo contents. Sspocialiy 
interesting is tbo antbor’s treatment of tbo relation 
between bis own work and tbat of Hoisonborg» Som 
and Jordan. 

(2) Tbis contains tbo four lootnros doli-vorod by 
Sobrbdingor last !]^Iarob to a largo and approciati-v-o 
a-uidionco at tbo !K.oyal Institution. A. smmnary of 
tboso lootnros bas already boon given in USTjiXTr-cm® by 
tbo rovio-wor.® 'Tbis littlo book of SobrOdingor*s is 
a small mastorpiooo of prosontation, and givos a 
w-ondorfnlly oloar idoa of tbo present s-ta-bo of bis 
w'ork and wrbat it bas acoomplisbod . 

(3) Tbo papors of do IBroglio and Brillonin form 
a more bo-fcorogonoons collection. Ho JlSroglio bas 
very do finite view's on physical intorprotatibn , w'biob 
aro -well brongbt ont in bis paper on tbo atoxnio 
strnctnro of matter. A. description of ICaluza’s 
nni verso of five diraonsioixs , in wbicb^tbo ixotion of 
force disappears entirely from mecbaxxics, and is re- 
placed by geometrical conceptions even in tbe ease 
of a poiivt charge movixxg in an electronxagnotic field, 
forms one of tbe most interesting of tbo papors. 
Two of tbo three contribn^ons of Hrillouin deal w^itb 
matriTc: moebanios axid tbo application of statistical 
methods to qf^nantvinx problonxs. 

Taken as a w'liolo, tboso tbroo books form a valn- 
ablo contribution to science. To bo appreciated 
properly they should bo road togotbor. 

H. IM. IVIJXi-isr^E-TnoMSOisr. 

Our Bookshelf. 

jEle.rrhe.rtt^ of' JScortomiG Of^ioXoQ'y. IE*rof . JT. "W*. 

Orogory. (M!otbuon’s Ooological Series. > 
xcv -+- 312. (London : JVtotbuon and Oo., Ltd., 
132T.) lO^, not. 

The: onts-fcanding feature of tbis book is tbo x^nxark- 
able amount of cogent information w'b^lcb bas been 
attractively coxnpressed into its tw'enty- three' 
chapters. Tbe various principles axxd processes 
of tbo widely vaiHLod fields of mining, civil, and 
agricultxtral geology are illustrated wherever possible 
by oxcanxples tbat are personally knowrx to tbe 
author ; and as Hrof . Orogory is a geologist ^and 
explorer of unrivalled oxpeirionce, tbe book is 
partioularly valuable both for its references to 
Httlo - known sources of evidence and for tbe 
intimacy and vitality of tbe style in -wbiob it is 
writ-fcen. 

An -unavoidable conse<g(uenoe of tbe brevity w^i-tb 
wbicb eacb topic is treated is tbat imsny of tbe 
conclusions are perforce stated dogmatically. Tbe 
author attempts to disarm oriticicMm in bis preface 

• JNTArmtK, St, xoss, i>. ss&» , . , 
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l>y : ** If -^Ixo Ixools: }i.ck.< 5 i l>©oxx 't>'wio» cus lon^ 

soxoo viows w'otxlci irxot; Ixavo Ixeen rojeofwf "w-i-felx 
«bX^i:>a,r^ix-fc <f o^zarxa^-fciam. jroxiLcieiTOci ixooc 9 »s«nry 1 t>y “fclxo 
lizKiii'tsL'bioxi.s of sj>«boo-’^ TJhio a.’fc'tenci j>t> fcblls, l>oo£tix60 
if IPi'of- Gri-ogoxy Ixa^ 'wislito< 3 , Ixo ooxxl<i Ixfit-ve xkxacIo 
flae! l:>ook. ■fc'wfoe sls ioixg;, ‘VV'o ■w'isH li© fox* 

t-hoiiglr its j^rioo is cioxtlxfloss ^losi^xxoci fo GLt,t»rsk,ct^ 
fli© sfix<i©xit/, ifs viows CLX-o rxot> fiLl'w=^a.y« fhos© "wlxiolx 
Avill ©noou-xcb^© ti©aboixorT 5 S fo xooommoixci if- "W^ifhi 
fixlloT* <iisoixssion fHos© xixi.oxrfcti.o<ioxc: -v^iow^s woxxld 
fJK^xxis^lvos Have l>©ooxxx© s. soxjlx*o© of sfimxjLl£i.fioxx, 
«tll 3 ©if fo o, TOOjr© limif©<a oiz-olo- I^x-of. Orof^oxry 
ro^3Cs.xcls mosf ox-os a-s Ixavixxg ooxxxo from, a stoxxo 
lyixx^ fjof-wrooix fho bax-ysjxftox-o arxci tvlio lit>Hosi>lxox-o, 
** l 3 orxeat.il tiro orclirxary igjrxoons roclcs of fine crixsf,** 
amcf Txof from fixe i^s^ixootrs roolcs f ixexrxsol vos- JElse- 

’whoro 1x0 writes ; “■ Tire jirimary xmiooral dojxosifs ax*o 
maixxly clxxo fo asoexx<iitxg cxm-oxifs risirxg fronx fixe 
'V'asf Sfoi-o of xxxefals iix fHo inferior of fho earflx.’* 
'V^of fixe vein -sf ones, inolxitiin^ ixarifo, are oorx- 
siciored fo liavo lioori largely oonfriixxxfe^ci from fixe 
coxxnfry roclcs. 

However, cles^nifo cerfairx coxxfrovorsial rxxaffers 
six oil as fiieso, on -w-ixiclx indeed ojxinion is sfill in 
a sfafe of fiiixc, and a fr^w” oaroless ; 5 >iirasos (sixoix as 
“ Tin is associated 'wiflx ixof acids ajxjp>rox>x-iafo fo 
^roaf dox^fi^s ’*)> fiie IxoojU: is one "wixicix, in fixe 
rovienvor's ox>ioic>n, can l>o cordially recommended 
fo every fyx>o of ideological sfxxdexxf . If is fxxll of 
fixe life' and vi|doxrr of a fascinating sxilxjecf, and 
anyone, lie ixe ciiemist or engineer, nvlio is interested 
in fixe nxafo rials of fixe earffx and fixe sfrtxggle of 
fixe elemenfs, x^^ill dijx into fixe ixoolc only fo seffl© 
do'wn, or fo malco an ox>X>orfxxnify, fo read if all. 
If ooxild, x^erlxax>s. Have Heen ixeffer sfill, Hixf fHis 
is merely an ax>x>*’eciafive cirificism of its very xreal 
ixiexrifs. 


Vi^t-CLl JSj^&Gtr'ijcrrh ^'WhaX'y^i^ . Xy. IM. 

SmifH. 34- (ILiOndon : -A.dam Hilger, Tffd., 

ffcdr- nef- 

analysis, w-HicH at one time comx>tisod 
®He wHole fxxncfion of fix© sx^ecfx-osooixe. Has no^w 
largely fallen oxxf of xxse. THis is a matter for 
regi-ef, for, wlxcsn fHe x>rincijxles of fHe sxxHJecf Have 
Heen imdexrsfood and a little eacxxerience Has Heen 
oHfained, sx>ecfrosoox>ic xnefHods can ocoxxx>y a. jxlace 
in analytical -worls: wHicH , from oonsideraf ions of 
delicacy and in some cases of rajiidify, cannot He 
falren Hy T>i-H’€>ly cHemical jirocesses- THe oaxxses 
of fHe negleof are not difficxxJf fo understand- In 
fHe early days, Hefojre fHe oHaracferisfics of sjxeofra 
"wex-e fully understood, fHere w^as an axxjxarenf 
caxv:*i€>iot&<3zx^»^ fHe maxxxxer in ■w'Hioii a small 

quantify of one suHsfanoe w^ould malcie i-fs ^presence 
Isnown, wHile a larger quantify of anofHer would 
remain uxxdefeofed, and also in fHe occasional 
occurrence of some lines of an ©lomenf xvifHouf fHe 
of Hers- ITurfHermoxe, fHe fecHniquo of s^xecfro- 
seojpio x^rooesses was different from fHaf of fHe 
ordinary cHemical routine, xequirixxg sjxecial a}p> 
jpliaxxoes. and modes of ix^rocedxxre, and fHe oHemisf 
c^fsen xmaHle or unwfllixxg fo acquire fHe neoes> 
aa^ skill. 

. . . ^dfilieaae dij6Hcnlf»cs Have now fo a large eacfenf 
■ Vor.- X 2253 


disa33x>eared- Our knowledge of sgjpeofra and fHe 
circumstances of fHeir xxrodncfion Has removed 
all xmoexrfainfy from fHeir infer£>refafion« and fHe 
qxxalifafive results w-HioH, wifHin fHe well-under- 
stood limitations of fHe xnefHod, fHey are oanaHle 
of yielding, are at Icxasf as deHxxlfe as fHose cs fHe 
cHemical xreaofion ox-iferia. THe ajp^xarafus and 
mefHod of x>x-ooeduxe also, fHanks largely fo fHe 
X>ro vision made Hy IMCessirs. -A.dam Hilger and of Her 
xxxanxxfacfxxxex-s. Have Heen reduced fo a slxni>lo 
foxrm, and fHe cHeirxisf wHo oonfinues fo ignore fHe 
sx>ecfroscox>e does so gxreafly fo His own disadvanfage . 

In fHe Hook under review', xxxefHods are desori Hed 
Hy -xvHicH a coxxsideraHle axnounf of anal 3 rtioal w'orlc 
caxx He x^*^<^^nx.ed visxxally and -wifH groaf ra;][^dify. 
THo sensitive lines of &2i elexxaexxfs axe xecorded, axxcl 
simjxlo xxxefHods of oHfaixxing and idexxfi-fedng flxem 

largely derived from fHe xvide oxcixeriexxce of Sir 

Herlxerf Jackson are desori Hed- Tarficsxlar ax>x^^i- 

oafioxxs of fixe ixxeflxods are dealt xvix.lx\ arxd flu- 
material is jxresenfed ixx a very coxxveniexx^ manner, 
w'ifH a Hlaixk jxage for notes opix^osife c^acH l>age of 
fa Hies, so fHaf fHe veorker xxxay insert f lxo\ frxxits of 
His own excxxerience for future gxxiclance. AlfHoxxgli 
visual xvork caxx nov<*r xvliolly fake flic jxlace <#f 
X>Hof<3grax>Hy , if is doxiHfful if its fxxll scox>e Iitix 
Hiflxei-fo Heexx xealised, and fixe Hook Hefoie us 
sHould go far in making its x^ossilnlifies kxxowxx. 

C 3 Vee>i. a^Thtl JF*irfitc.tice-. iiy 

I>r. Adrian J. l^iefers. (THe "Wiley Agrioixlf iirx] 
Srieries-) xciv -e JixO- (^sTex^'' V'x>x-k : John 

"Wiley and iSoxxs, Inc. ; T-.ondoxi : OH*x|3xnan and 
Hall, X^fd-, 1Q:2T.> Od. net. 

Toble gro-wing inadequacy in fHo sux^fJics of farm- 
yard maxxure fliroxxgHouf fHo Avorlcl Has 
Xxremiuxn oxx fHe iin x^or-f anoe of i^een xxuxnuriufr. 
and xnucH attention is Hoing x*®*-^*^ fixe xiit>st 

X>rofifaHle ufilisafioxx of fHis xrxofHod of soil imx>t'ox'€*- 
menf- THe actual very axxciexxf dntr. 

Hut scientific infer-osf ixx wHaf really goes on in tiu* 
soil wHon green orox>s are nlougHed under Has only 
Heen aroused conxx>araf ively x-ecenfly. X>r. l^icters 
attacks His HofH from fHe fHeorefical and 

nracfical ooinfs of view, keejiiiTg fHe ecoixoriLic 
factor -well Hef ore Him . THo effects of organic 
matter in fHe soil arcjJfcxofH x>Hysical axxd HiocHeinioal, 
and fHe action of fHe soil micro- ox-gaxilsxxxs x-ji- 
couraged Hy its x>rescance may x-eacf favouraHly or 
xxnfavoxxx'alny fo crox> giants according fo oirem in- 
stances. THe firming under of mucH green xnafciial 
low in nitrogen nxay result in reduced orrox> yieldrfr 
ow'ing fo fHe utilisation of fHe soil nitrates I’y 
micro-organisms, vrHexeas leguminous or othx*r 
material HigH' in nitrogen Henefifs crojxs, owing to 
fHe release of ammoxxia -wHicH is convexrted into 
nitrates- -As yet our Isanowledge of veHaf aefuady 
Happexxs in fHe soil is far from comx>lofe, resnlttr^ 
in iiequenf fsilures wHen green manuring , 
affem}pfed undmr faulty conditions- ISidtucH \ 

researcH is needed fo ensuHle culfivafors fo make tlj© < 
fullest and Heef use of fHis eaefremely valuable | 
source of organic matter in tHo soil* . 

After due consideration of tHe tHeoref ioal ; 

tHe aufHnr c<msiders t^e. arguments for 
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Uiaati^aarb 4iXi» ixt)eti\&A £ro>m. ,’tib.a ■ ^potixt.^ o£ 

Xnoreatsed ^rieldba ixotXL e>roe>xi. xiaiA<x%xx.n33;^ 
c»i>tia.ii:i>e»ci: laoLOMy <5jro^», £x«dru<lxr&^ ooiPix* ooti-feoix, 

^o-fcait^oeia, Azid au^acr oa^e>, l:>iait> -fcofcarfsoo ia 
jcKToare ia.xiLoedrfca>iiiL ixi. i<>a 'iroaj>oiiB€>- On. -felxo "wHote, 
-felxe l>oa'fc j-oanltra ebx*e ol>‘fc«tin«dl wit-lx Hocsci ojrona, for 
'wliiola. ili ia ai>ooia*lly rooommond.oci in. 1>3b.o 'Oniti-oo 
^t>ebt>oa. X>€5acrix>“^<^*^® a-iro giv'on of va.«*ioxxa oirox>» 
axi.it>a^l 3 le for nee a-a ananor^a, tkOjgoflaLor wifla 

aoooxmfa of ftko x»*****^'^“^ fixo motifaLOcl in varions 
]pajrte of t>l 3 .o -world. Tlio volomo oonolndoa wifli. 
a olxa^pfor on tJa .0 ooonoxoioa of grc»on m.annrinjg, 
indioafing fHaf varione lo^utminona oro^>a oan 
j>ro:fi.t;a'l>l>^ l>o grown for f-liia' ;p^xrnoao alono, -fco 
a oi>pitemcsnt> alxortv anpiplioa of afalalo rnannro, A 
ooxnx>*^l^c»*xaivei l>il>liograi>la.y ia ai>]p€?n<ie>cl.- 

gJ^ J v^€lict, Iftoviaod loy M-ajor O. JVf. 

Tliomjjaon.. f*I>- ''^i 140 -+- 30 -+- ^O. (I>€>lira X>nn r 

Ooodotiic ^xxrvei^ of India, 10:20.) 2 mjxooa ; 3w». 0<f . 
’"Pms ^>amx>liLlc!)f forma IP^arf S of flxo Handl^oolsc. of 
I'l-ofoaaional Inafcrnofiona ” (Tlxird ISdifion) for t^lxo 
<loocio-fcio liraixcK of fixe Sxxrxrey of India. Tlxe fHree 
elianfora, w^Hioh ai'e aejxarafely jpaged, deal wifix 
“ Tneorjv' and Ooxxi j>nfatiion,*’ Clidal Olxaerva- 
t iona,” and Tlxe Tide-T*redief ing IVCachme."** 

''I'iclal ol>aor-vat>iona -were oomm€3nood in India in fixe 
vt-sar 1HT3, aixd fixe Sxxrvey' af onoe ado;pfed fixe 
Viax'ixioriic moflxoda of anal^aia and ■jxredicfion flxen 
Uoing develojxed. *T*l>e original xxxef lx oda, Ixow-evor, 
liaN-'e Ixoen ooixfinnod almoaf -wiflxouf nxodifxcaf ion 
t.o flxc 3 jxroaenf day', flxoxiglx flxere are in exciafence 
Kt^vc-ral xxxeflxoda of analyaia wHiolx are nxore acenrafe 
and involve very- nxxxclx loaa lalxonr. Similarly', in 
pr^’-^liefion, no nae ia nxado of fixe nxodern xnefHod 
wlxerelxy' fixe ^Ixaae-laga are nxodiiied once for all ao 
aa fo xiae oxxly oxxe aef of ooxni>xxfed inifial * aafro- 
tiornical argnmenfa,^ inafead of 40 aef a, aa in India, 
'iriiixa if ia xxnlilcely' fixaf fliia volxxme xvill V>o^ xxaed aa 
a Tiianixal onfaide fixe Sixrvoy, eajxecially' aa if -w-onld 
l>o irxxjpoaailxle fo nae fixe inaf rxxofiona a<ie< 5 ixiafely' 
-vvit-Hoxif a an]pX>ly' of fixe jxrinfed forma xxaed ixx Indxa. 
-A parf fronx fix ia, of coixr«e, fixe vdlxxme a^pjxeara fo 
p:iv€5 a aafiafaofory aoooxxxxf of fixe jxroceaaea xxaed - 
If ia xxoxv cxiafomary fo rxxn fwo ‘ oxxrvea ^ on fixe 
prodiefing-rnaolxine for ixeiglifa and firrxea reai>ecf- 
ively ; fixe fimea are given Ixy a * gradient -cxxrve 
ol>tained Ixy aeffing nj> ozx fixe xnaelxine conafanfa 
roaixlfing from dififerenfiafing fixe excjxreaaioxx for 
t'lie'. Ixei^^f -cxxrve ; xvlxen fixe gradient -o nr ve ]paaaea 
tlix'oxigli zero, fixe nxaolxine ia -naxxally at oj>x^ed . fi|^d 
the fixne read oilffi. In India a jxermanenf record 
i.-s made eleofrioally on a olxronograj>3b. affaolxed fo 
file xnaelxine, and fixe Inafrxxofiona ** give defaila 
of fHe xneolxanii^npL and. meflxod. 

J^-rfmrv 1t€> ^27e^a«>»a»o^», * 3r%e JEfiJcc^ron * - 

fv and 13y 

^yvy«»ax l^lolxarda. aci -f llO. <I-iondon t 

A., and O. X-fd., foSS.) net. 

Yxcr anoflxer effxxaicm dedleafed fo fixe long-axx^ern^ 
layxxxetn,* On reading ftirox^mlx a IxooIb: of fnia 
nat. ixre one oaomxof Ibun wonScforing wlxeflxer fixe 
la^yraan worudd not if nxxxolx eaaier, and far .more 

saf isf ym^^ eif down fo read a aeienf i^e 

No, :af6«fcx/' 


or feelxnieal^ Ixoolr, raflxer flxan fo efrxjggle^ f ixroxxglx 
fixe Ixewildering medley of worda wlxiolx anolb a Ixoolc 
aa ffa -ie ooxxfaixxa. 

'X'lxe axxflxor haa nndoxxlxfedly axxeocMBded in im- 
preaaing fixe reader fixaf Ixe Iximaelf ia lm;p3reBaed 
“wiflx fHe imj>orfanoe axxd xnagnifxoenee of Ixia 
axiHJeof . lixxf if jpercHance fixe reader Had already 
formed any aoienf ifio opinloxxa fHe reaxxlf xnlgHf He 
diaaafroxxa . WHejx one learxxa af fHe oxxf aef fHaf 
fHere are fHree familiea of cafHode ray a, fHe 
aljxHa, fixe Hefa, and fHe gamma raya, fHeae laaf 
Heing fHe 1X1 -raya fHaf paaa flxroxxgH oxxr clofHea 
and Hodiea and reveal oixr HroHen Honea and fHe 
Hixllefa and coina in xxa \ and a liffle lafer in 
OHajpfer i., Strain ia fHe idea fHaf jieraiaf a flxroxxgH 
all fHe manifeafafiona of fHe xxHiqtAifoixa fox^e, 
eleofricify — —a myafery -wHieH liea Hefween matter 
and xxxixxd,’* oxxe oannof Help feolixxg aligHfly He- 
wildered. An axxfHor wHo Haa no difiicxaj^y in 
draxving axxalogiea Hefxvoen electric cxnren^i and 
Hxxman emofiorxa, xvHo glidea from pHyaioa fo 
paycHology and nxefapHyaice xvitHoixf an effort, ia 
rafHer diffioxxlf for a poor layman fo xmderafand. 
In lafer cHapfera, However, after fHe rxxefapHyaioal 
oxxfHxxraf Haa axxHaided and ordinary xxxaffera aiicH 
aa valvea and gramopHone ‘ piolc npa ^ are xxxxder 
diaoixaaion, fixe axxfHor ia oHvioxxaly more ‘ af Ixonxe.* 

tt> JSi€>cJhevrvi^t‘r% 0 . l^y I>r. ES. AaHley Ocxoper 
and S. I>. NioHolaa. (Sfxxdenfa’ Aid Seriea.) 
I^p. vii - 4 - ISH. (Xjoxxdon : Hailii^ie, Tindetll and 
Oox, 3 1127.) 4,t. Od. not. 

T'lrr&s amall volixxxxe oonfaina mxxcH of fHe information 
fHaf ia foxind ixx fHe larger fexf-HooHa oix fixe axxHJecf : 
in addition, apaoe ia foxmd for eompoxiixda -wHioH 
axe more ixaixally dealt wifH in wortca^ on organic 
cHenxiafry aa diafixxcf from HiooHemiafry’'. THe 
aufliora afafe fHaf flie HooH. ia intended for pxxx'poaea 
of roviaion, for w^lxicH if appeara exninenfly' axxifaHle. 
In addifioxx to fHe fHeorefical froafmenf , fHe more 
imporfaxxf feafa, pxre pa rafiona, and mefHoda of 
eafixnafion are inclixded, ao fHaf fHe afiideixf can 
cj^xxicHly rexriae HofH fHe practical and fHeorefiopijL 
aidea of Hia axxHJecf . OHapfera are devoted fo fHe 
cHemiafry of colloid a, fo fHo allcaloida, and fo of Her 
compoxxnda of general HiocHomioal infereaf . TDHe 
HooH ia not intended for Heginnera in HiocHemiafry : 
fHeae w-oxxld He xvelJ adviaed fo read a larger manual 
fxraf, in conj xxncf ioxx xvifH fHeir leefurea, and oxxly 
fxxrn fo fHia poclcef volume in fHe laaf fexv xnonfHa 
Hefore fHeir excanxinafion. 

JHTGtrxxxoxx^cc*.- 3By Olaronoe S. Hill- Vol. 

2 : confainixxg HooH 2 ^THe Harmoixio OHord a« 

et JF*undamenf al Agent in Oreaf ion ; Boofe. 3 — ^THe 
HaxTOonic OHord in IForru and X>eaign, ISl- 

(SoxxxmenxoufH : THe AufHor, 33 OHigwell Road, 
1027.) 21^, 

7Dec 3BES aufHor of fHla volume developa fixe fHeaia fixaf 
fHe nxxmHexa 11 and 4/3 are fHe cxrifical Hgxxrea in 
xnuaio, fHe Human Hody, fHe aolar ayafem, and fHe 
xxniverae. THe Harmonic cHord ie regairded aa fHe 
fxxndaxnenfal agenf in creafion, .app^dng eqtxaally 
well fo xnxxaic, pHyaica, ciHejniarfiry, anafomy, or 
awsfropHy aica . 





jsTu^ or 


to tho JIEdLitor, 

JStcL'it.or dtoe^ -rh^ot Ii-oZct hi.'m^€tZ^ r*e^f 30 o»'a-»^&Ze for 
oj:>'inA oiri^ Z>f/ IxAs ccrrrr^etj^<>rhdL&n,t», JST e-ttner 

?hG 'viirtAf^.rt.ctlc^ to r^t'vtrrv, v^or oor^e^jt70>M:Z •to'itfv 

tho r^t>rlt&r» of^ rajc-atod^ ^or 

or otZi^or jJKZ^rt of IST ATiiTM-ijei . 2S^o not'ic^i tojc&rv 

of onorv'y'motd^ ccrrrvr^i^'tA^rtAoo.tAon^ jy 

'X'l&e HelJLUxn. Heines in Siellaxr Sjpeoixra. . 

"t-lies linos of noot>i’a.l liolinm t.l:^«,-t. oa.n !->€*• c>V»sot*voc3L 
in st.ollM.3t' Sj300t.T'M lz»olOTl.^ tO SOmo of t.iio SXTl>OI'clinMt.O 
»oi*ios. nJt>imMt /0 liiAos ( 1 mro in fix© fMr 

nlfi'M- violof Mxxcl oMnnot. i>o yxiiot-o^z'Mjxliocl flxron^ajlx t-li© 
OMX-fli’s Mt.xxi<>s^>tiL©x'o. 'X'lxo xliffxxso sox'ios of l30t.lk fix© 

-- ^rr^d^y mxxcJ fix© sixx.jaclot »>'‘St-om 
( 2 — rrtrTyy I^mvo noMX'ly iclojifioMl lowor ©n^ox*^>- iovols* 
flx€^ o^oifMfion jxofoix-fixxls l3©in^ 20 - HI volt-s xxncl 21-12 
volfM 3row^>©ot.iv<5l.v <of. HI. IN. J^nss^>ll, ^^ttroj^Zv. m.7o't4.r.^ 
6 X 9 223 ; 102i3)- A.ocoT*clixx4^1^-, fix© oox-x'Oh j>on<Lling; lixxcss 
of t-ixOso fw'o sox-ios slioxxl<l slxo'W' iclont-iCiMl int.©ixsil.>^ 
C 5 n-i:”V’’©s Avitlx rospool. fo t otxrxjxox'Mfvxro, t-li© int.oixsi t.^’V- 
rM-fio of fix© t.x*ij>l«^i. lixxo fo fix© sin^jTlof lin«» x*©ixrx*xiixixxjs 5 
ciOixstMnf <cf. U.. nr. IK'o’W'loi' Mnci IHI, A. IVfilxxo, JX'Ion. 
JSTot. 83, 4 1^ ; 1023). 

'‘flxis i^rosix jxjxosos t-lxMf flio x'olxxt.iv*^ mIxxxxkI txnoo of 
Mfome OMjrxMlxJo of Ml 3 soT'lxixx |;5 ffiixlot. <xx* sin^lot- lin<»s 
x-oxxxMins xxna.! t.©x'©< I !>>’ fix© vx'x.x'^nix^^r |>lj;>^si©*x.l oonclifioxxs 
in fix© Mt>x nosjpixox'C'M of st.M.t's- JL^. H- Ox-nstc^itx, 

Iri. O, mm*^ox-, Mxxcl W'. H^Mlxxxsoixxslc.'v^ f. J ic ^ ^^9 

34b j lfl 2 S) IxMvo x-oooxx t.l>’" sliO'W'ri t.lxM.t. t.lxis MSMxnixjxtion 
i» xxot- n 0 C 50 ssMX*il,>' ©ox'i'oof, 1 x.mv<.' foxxncl flxM.t. 

©loofx'ioMlljy c^xcoifocJ Ixolitxxn slio'W'^s j 3 T*©>tlox'xxinxxrxi I 3 .- sixxpclof 
linos t'or ^x-osstxr'os of Ixofxvoori 0-0 J to 0-3 nxtn, ; fox- 
jxrossxxx'os Ixotxvooxx Mlxotat 0-3 ixxm- xxix<l 1 onx. tlx© r-tx-tio 
tx'ijplot /six»| 5 l©t j;.i:x-£X.tl 3 XMll>' inoroaxsow, x'«'»xcsliin#^ fiiXMlIv m 
CSOXXS tMXXt VM-lxa© ( Mf >T>X703CirT>IX,t©l>^ ©QXXmI to 3 fox- tlxO J3«.iT* 
( 2 jk>* — Sid^y MTxcl (2JF-* — 3J?I>>). 'lI''ixo;y' sixp:/^©st tlx*x.t t.lx© 
ol 3 «or*v©cl olxMnjc^os ixx tlxo x'olxxtiv© intonwitios rxxi^lxt 1 »© 
©xcjxlMxrxoci fc».v tlx© MMsnmfxl ioxx tlxMl. tlxo xxxitiMl j'>f'ol>- 
Ml>ilit 3 ,’' of M tx-Mnsition fx-oxn tlx© ^x-oxincJ -lovol 1 to oxx© 
of tlx© sixx^l©t lov©ls is ^TfroMt^xx- tlxxxn to ftrtti of t lx© 
ti'ijxlot 1 ©v©1m- XTxxciox:' low- | 3 X'©»s i j x'os tlxo sinjuflots x^*iH 
tliorx i->x*©<loxxxin*xt©- H ow-ovox-, xaixclox- liij^lxoi* |r>x*©ssxxx'©M 
M ;p>MX't of t ix© ©>ccsit©cl xxtonxs in tlx© si 11 ^ 2 ; 1 © stMt©s 'W'ill 
los© on©x*gfy collisions wit lx ix©ntr-Ml Mtoxns Mml 

'will fetll into tlx© lo'woj- ©n©x-jg;>r lo'V'ds of t-li© tr-iixlct 
»^«t©Jm, -witlxoxxt ©nxittixi;^ r-McliMtion. *X'l»is ©>c: jxlxxixxs 
tix© ixxcx’OMsi n^ «tx*onjg!rtlx of tlx© t.r-ij-xl©t Iin©s fox* Ixi^lict- 

J3X'©S« IXT-OS . 

X IxMV© irocoxAtly xnMcl© M consi< Iot*m 1>1© xxixnxlxoT* of 
intensity" ©stixnMtos of tlx© tx-ijxl©t Mlxsoi-patioxx lixx© 
X4-4-72 (2j?x® — 4rd^ y MneJ of tlxo sixxj^lot Ml>«or*f xtion lin© 

X-4:3H8 <2JF^ — SX>). Tlx© iMlxor-Mtox-y int©xxsiti©s j;; 5 i'v-©n fc>y 
IR.XXSS©!! MX*© (O) MxxcX (3). ^Vly- ©stixxxMtcs 'W©i'© xnMcio fx'onx 
j>lMt©s tMk©n Mt tlx© ‘Y©xl«;©s OlxscjrvMtox'y, 

Tltx© x-osnlts for 312 X?- Mnd O-typa© staxars slxo'W ve^x-y 
considox-Mlxl© <1 iff ©ronoos l3©tw'©©ix tlx© rolMtiv© intensi- 
ties in indivicl U- mI stMXTS. XTsxxMlly, X44:'72 is Mjxjxreoixx.lxly 
stronjgex- tixeutx X4388, Ixxit tliex-e mx*© m nxxmlxeir of stMrs 
in wilxiolx X 4-38 8 is neewrly eq|xxMl to, or even sli^Xxtly 
stronjpfoi' tlxMn, X4r4T2. 

To-lble i oontMiris jxrelinxinMry resxxlts for m few- 
selected stars. 'X’lxe estimates ar© admittedly 'very 
uncertain, Xxut tlxey sxxffice to slxow tlxo general 
olxaracter of tlxe intexxsitios . Tlxo Txx'olxalxl© ©i-ror is of 
tlx© order of 1 to 2 uxxits, on© unit corrc^sfxondixxi^ 
rougjlxljj;^ to a central intexxsifcy of 0-1 ma|^. Tlxo line- 
wridtlx as estijnrxated oax an arfcxitrary scale froirrx 1 (very 
axarrow") to lO (very l3road>. Tlxe sjrxoctral tyjxes are 
talcen froxxx tlxo XXonx-y X>raj>er Oataloji^xae. 

Tlxe oixserved differences in ixxtensity (44t72-4388) 
are arnudx larjg^er tlxan can reasozxalxly Ixe attxilxuted to 

ISTo, 30&7, Vox,, 1.222 


ei'rors of estimation or to irxstxmmexxtal erroxrs, and tlxey 
are alxnost certaizxly dxxe to real difCerenoes in tlxe 
atnxosjplxeres of tlxe stars, 

Tlxere is a sli^lxt indication tlxat for tlxe earliest 
sooctral sulxdi'vi.saons, 0-iy2, tlxe relatix’^e irxtozxsity of 
tlx© tx-iyalet lixx© is ^r©ater in tlx© nxoro Ixxnxinoxas stai's. 
Xf this should ho th© case, tlxe trijxlot searios ’W'oxxicl 
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w onl<l a^r©<^ v>'itJx the* ^r©at f >l>sfr‘T*V€'<i iix t t'xjsi 1 x' of tin- 
Jix*©s ixi til*- Hash s|><»<*tr«ina <©f- A. A'l it <*J i*-I J . 

A , 38, -41>7, 1 1 3 ; l>ax-i<lson ainl 

SSxratrton, .**-*’. , l^t. -I. M>2T ; A. l*aiini - 

I<o<»lc mxkI Al. O- *1. Alinna*'X't. ..-i c'rt/o --lAad.. 13, 

X*t. />, If w'*' x\-illixi^ to a.<lanil tlj*xt t 

|xx**=>ssnr© ixx t li© x'*:>x’'<'x*si n hi.^X'x'i's of /y- xx.ncl <'>-stax's i - ' *i‘ 
f I !**> ox** h'r of lO'^to lt>-® mna. (lO'^to 1 h~® xxt; ran >.mj >1 
Mxxcl tlxat til© nxt'ixn jxra's.sn r© ixx tli© cliroiixosj >1 »*‘ix* i- 
ix-tixcli low©!- tl lan this, t 1 1 *- itlfutx. s\x^|j:*'st>s itself xlist t >»«• 
x*xitio tx*if »l©t/sixi^J©t *x|j:*xixx in c-x'©ms*-ss fox* tli*^ 

^arc-sMiax'os aftox* fXMSsirx^ t lii**> ix^^jh t li*> xixixxtnimxx *>hs©7 
l>y Ox'ixstoin, f 5tax-#2j<ix’, aii*i K«x| n isoixisWy . 'I’liis w'oxi l< I - ' 

C'-onx’s**, xxx’scucssi t jxt© a xx^visioxx of tli*^ix' tl i**.*.>x’*it k’hI 

€i>£fxlanati<.>T> , as was also januxt*"*! oxxt hy X*aixii©lv «><'!< 
axxd Aliarrxaert. 

Talxl© 2 coxxtxxins a sTxntrnar^’' of rriv ©sti nrxMt<-s. 
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TJx© xnaxcinxa of the tw-o intensity curves fall w 

iFfl and J3t2. XXo-wevex-, tlxe oxxrvo for X43BB is *^*r'‘*^*^^ 
than that for X4.4rT2, the ratio 4388/4^4.72 
rnazeimunx between and The earliesl 

sxxhdivisions show?* relatively very wealt X4r3HB. 
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X>3BL:ox3:M:sjB:xt 20, X02S3 

rFino xneabzx iTX't>oj3j3it>>^ £xroxxi 4E«J1 sir.ax^s im 3*25 for X-4;333 
cbrs-cl &’Si for X<4-473, -tJbieeio 'v^ei.l\jLoei rko^krl^r «3ii|^r^oirL^ 'W'i't.lat, 
ti!Hoso of lE^-us^oll. "Wo ooar».olTaclo ^l3.4a.t^ 'wJTtilo t>l:&o xrel«rt>iv« 
£fcl>ux)Lclebi:xoo of Ckt>ozj3^ in. -fcltio cunicf rrvl-* lovols i« snlu- 

Joofc -fco oorLsi<:for£bl>lo varricLtions iirt difforoirx-fc 

arV^or^ti^o rcwtio t:.rip»lot>/8in^lot> in 65.-t>«llar wpoc-tra iw nofr 
vory ciiftore>ni> fx-om ±>1x0,15 ol>se>xrv^o<J. in ±.lxo 3 fifcl>ora.1>ory 
nnclor norrxxol jxre>«snros, OT-ro S*rK.xjvfi:. 

O t>sor xro.±,ory , O etxn Ixricl , 

3Srov. IS. 


jS±rio±Jons In ®^3Pci>loesivo IF'lo.mos. 
o, x’ooont, j:>«.'|~>ox* l>y KI^«x'1>on ctml <lt3tt-<=%s <iF'*'/*oo. 
aS^oc., sics ; 3 92T ). x*<^for'oncrx^ i« moclo ±.o j>eon~ 

li«,x''it>io» oxclxiVxitocl loy oorfcnifx fla,xinte9 jx>io±-c>|^rxx]t>3is <xxo± 
x't^t >i«>c3 tioocl ) ol>t;aine?c3 , on o, mjf>iclly rc^volvin^ filxxi, 
xni3Ct/Vt.x*«:?« lOg'HLa : S-SO^ : lOIN'js x?vtix’“<.’t i#jrnitx>«l 0,1. 
on^p* oxxcl of o, c5lote4€»<l cylindor 1 iS csxxi , lon#^ cxxxcl of 10-7 onx. 
inl.orxxo,! dicxJi^otox*, «a,s* follov^T-fei : Sloxxio of t,lxo |:>lxo1<>- 

fxi'ja.j>li *3 f+lxo'w^ ciislirxot, olosioly -Mj^xnoocl h>«,n<l«, ixx*iic^a.t ixipj 
1 i»£x1^ 1 . 1 x 0 oo»rvl3xx«1ioxx lia.« «. -vilxT-iXlox-y Cilxtxra.ol.ox'. ‘II'’1 jio 
txiJxixl>ox' of vilxx'xxlioixjs jxc*r- ssoc-ond in lino xxf 1o**-d«.xno in 
»}>c>tj1 SSOO, a,x>d Ilio *^^>«,oixi#^ i« ooxx«i.’^1on1 xpv’illx llxo 
A.^iovsr 11ml sixiooosMx v-o ti^oixm.! wfivciM m-o T-o11oc1<^d f i-oxxx 
tl*<* <‘1X< 1 - 

’’L’Ik- «.octorx»j>«,xx;;vir*#j: jxl lot o^rtxj^xlji (I-i’ip::. 1, «. xxogc^^li ) 


wIi-inlioixM iix llit^ fiixx^^o (xxioro f>n,x''1iovila.X'ly ixx llxo 
.n t't t>i--ll*xx» lo ) of nxx 03C|>lowioxi of n 3-3S l^ox* ooxxl j >orx1a,xxo - 
iLif liiixtm'o *x1 4 jFxtKxi. itxit irtl ij^ixilod a.1 ono 

«'od of a. liorizont-al ctyliixilox- 3^ <;nii. loixj^ axxd of lS-2 
inlomt*,! <3 ianxolor*. A. xnxxnoxrxot.ox’ of 11xo_ dia- 

pltT'apfxn t-yjLxo.^ fi^cod a1 11»o oxxd of tlxo oylixxdot* distaxil 
fi-otii *j->oin1 of ififni t.ioxx, rooonlod llxo fixiotna1ixxxx» 

t>f xvilliixi Ili<^ xsylindor S5iixxxixl1anooxx«ly 'W'illx 

tilt* fla»xio-|>lio1oj|^i-af >li.- ^lio frocj^io-noy of llxo «1ria- 
tiooM it-i ISOO j|>ox* »oooixxl, a valtxo ’W'lxiolx wo Ixavo foixxTid 
to lx*,' indofxc-xxxloxil Ixollx of tlxo o<.>rxx^xofii1ion axxd of llxo 
ixiit.ial ixx-oti^xxro of llxo o^c^xloHiivo xxxi-sclnre'. Wlxon, Ixy 
t Inti r*a>xid i-olalion of tx faxx, a Ixij^l** dogjroo of Ixxx'lxxxlonoo 
w«,M oroalod 'wrillxin llxo ixxixlxxi’o dxxx-injj: ils infiainrrxxx- 
t ioxxj, llxo Ixaxxda ixx llxo xxf lor -flax xxo w-ox-o lossfis dis«1ixxo1, 
l>xtt. Ilxoir £%]|^>aoixxj,; llxo aaxxxo. Tlxo»o ol:x«orva1ion«*. 

to^^ollxor w'illrx llxo facsl llxal llxo froqtxxorxcy of llxo 
MtT-iatioxxs olxsorvod l>y lE^JCortoxx axxd O^alxxs axxd l>y 
oxii-«olvo« >;^ax'io» ixxvorsoly a« llxcs loxxg^llxs of oxxr 
»':^f>lo»iorx -vosaols, aooxrx 1o jxrodxxdo llxo ^xo^sllxilily 
of tlxoix* Ixoixx^jc cl no 1o Ixolioal arrxovoxxxoixt, of iHo flaxrxoa, 
Mijcli a« Ixaa l>oon alxo'wrv l>y Oamixlxoll axxd IFlixoli («,f- 
jlSloa.^ ; 1£12B> lo oconr dnrirxjg llxo o3c:j>lo»ion 

w*»vo in oorlain grAJSOono xnixclxxroei- ’X'lxo xxxost jxrolxalxlo 
<‘>^T>lana1iorx of llxo adria1ioxx» in oxxr Tplxolo^x’njxlxs 
Koc^rvxxi lo l>o llxal g^'V'on l>y liS^aforlon axxd <3Sa1os for 
t xxamoly* a slalioxxary wavo ooxxxjxonndod. of 

^ixxxd-wa-v'oa rofloolod froxn'ilxo ojpt>osi 1 o ond.-i>latso» 
of _llio oylindor* 

T'lxis islrialod a;]pj|>oaranoc» of llxo fiaxxxo d-urxxxj? an 
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oxcx>losion irwarialxly jxrooodos a ‘ knoolc * in onr olosodL 
cylindor ■wixiolx ajxjpoara 1o Ixo olosoly xolalod 1o 
* pixxlcinjg ” in an in1om.al oomlxxxstion orx^ino. 

Cl- .O. 3 Ma.3cwh;x^. 

K,. V. AVM:x*2»ix-xea. 
II>oj>ax*1rxxon1 of l^^nol Tool inolofiry , 

XJxxivorsily of feSlxcsfiS-old. 


Ttxo XJndoraiandirx^t of Xtelalivily. 

I oAisi xxndorf^ilaxxd a jj^ood doal of XI . X>.’f9 c^onx-loons 
rofxly 1o xxiy lotloi- (]N >v'mxxx*5, INov, 24, ip. BOH), fox* 
c^^caxxx |>lo, tliat. Ilx«*x-*’k *x,r'o doj^x-ot^M ixx txn<lox-fci1axxdin^- 
J^xxl xrnucli i-oixuainss a« 1o AV'liicrlx T «l*oxxld lilco ixxfomx.a- 
lion. X l<now I xxrxx i;Lrxxox'xxTx1, Ixnl Ktrxoo xrxy Mlalo 
of mind i« xxIttxo« 1 xxixivor«ally >T-o«**ri talivo, i1 is 

ixxx jx«3r1an 1 . Is 1 £lxxc>'W'1o< J#j:o of llxo faol llial tiloolcs in 
x*aj>id x*ola1ivo xxxolion do ixot l<oo^ Ixtxxo <lox-ivt>d fx'onx 
alxislT-xiscs oalonltxlion, ox* fr-oxn aolixal c>t>sfc»i*xra1ion ? 
If t,l%o Ixxtloi*, is llxoro axxy o>:x*lcxna1ioxx of lixal 'wliix^li 
sox’«nxs l€> llio OT-dinax-y xxian xxxxactooixnlalxlo ? I 
assnmo llxat^ llic'- s'wiixf? of 11 jxorxelxxlxxxxi of llio oloolc 
XXX xxxolion is nol dislxxi-lxotl Ixy ils sj:»o«xd. ox* fey a 
olxaxxj^iix^^ j^xtxll of ^x-avily ; fox* sxxolx allox-alion -woixld l>o 
dxxo 1o simi>lo xxxo<*lxanioal c;axxs«>s. oasily oxcjxlairiafelo, 
xxnd nol ritio 1o wliat. 1 sxx^xfxoso is irxoxxxxl fey i-olat ix-'ily 


a xxiyslioal ooxxoofxt ioix x^'-lxiolx api^xoax-s Co x'osxxll in 

ooixt I'adiot ioxxs. 

■\Vfeat <loos o ixT'vatxxr*t^ <xf sjxtvoo ixicisaix ? X o-an 

xjn<ioT*s1axxd llxo ox irv-alxxrc* of a |i?ivoxx aroxx of sjxaoo, 
for ox.aTXX 7 xlo, llxxxl oooxt ^>i«i'-d fey llxo oartlx. J3xx1 'woo aro 
'witlxiix illixxxitafel<^ sj>a<**‘- Is onrvali ii-o of stic*.lx sjxaco 
XX xxooc^ssar-y txxioixx of llioxi^^lxt ? If so, x^diy “? "Wo 
ai'o 1<r>l<l of* s 1 r-ai| 2 ffet liixos, and also of tlxoii' oxxT-vatnro. 
To 11x0 oi'-xlinax-y maxx tlxis soe»ms cx o<xixti*adio1ion in 
lox-xxxs. *xx-o lolxl of jxarallol linos xxxxd of llioir 

inoolixx^^. -A^j^xxin xvo Ixavo a oonlx'adiolirxn. C>xx ©arllx 
-vx’-o liavo c*nrvod linos of lon^ilndo ; llioy mool, fexxl 
anx XX o1 ixax'allol. Wo Ixavo oxxi*x.-o<l linos of laliindo j 

t lxoy aro jxax'allol axxd xxx'-vox- xxxoot xxol ovon if "wo Irxxoo 

snolx linos i*oxxnd axx<l x'oxxxxd llxo oaxllx, ixx llxo samo 
Ia1i1xxd<»s 1o all olox'xxily ; or so it sooxxxs 1o nxo. 

Sxxj> 7 >oso Iwo ofesox'-vox's, ^ and feotlx ^iflod W'illx 

sxxfxornalnral i-xo-woi's of sooixx^j;^, stood a yax-xl ajparl, 
-vvillx oyos on llxo satxxo jxlano, and j^aasod at sx>otBtei> also 
o, yarxi ajxart axxil oxx llio saxxxo f-xlano, si1xxa1od_ on an 
ixnxrnoxxsoly xlislant ofejool (say a star), llxon llxxdr linos 
of sij^lxl woxxld feo ixarallol- 13xx1 wlioi'o wonld llxoy 
xxxoot" ? At a sjxot feoyorxd llxo star ? X3nt sxxx>S>oso 
llxo ofesorvors ^xxzod at r*oints a yard ax^art at tlxis 
otlxox' sf>ot ? And so r>n. 1 oan oonooixro tlxat tlxo 

linos of lii^txt Y^Y€yG&G<lir3if^ from tlxo star xni^lxt ovxrvo 

for som€> roason ^grravity or wlxat not ^loxxt ^ tlxo 

cxxx*vatxxro of linos ipassin^ tferoxx^glx s^aoo is orxo tlxxng ; 
tlxo oxxx*vatxxx-o <xf srxaoo itsolf is <ixxito anotlior tlxixx^. 
X^xxst wo assxxrrxo tlxat, ovon in tlioory, strai|^lxt and 



r-'io. 1- — #ercixi*li i>re*««tir«* root-trcl of ox:x>los»iori of j»c?r oo»»t, "I'iiixo ir»t<'rval«, l/IOC> ec-**. 
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&,T’& irxooxaLOoivefcl^lo. if fHis is rrot> 3 :n.o£Lzxt> 
y oviT* t;o«.olne>rs, tlion is xn4»».rLt> ? 

i ocMHiTiot ihinlciii^ ilx^ i>a.<3k of a,ll t>]xis 

<a,ir»j>a.x'^n‘t. C5ont/x*a.<.iiot/ioxx 1ie»s tr.lxo e^ssorxtia,! ooxrxmtoxx 
stsTxso of Mciojtxo€>. iioca-xiMo of olxa-ra-of OX' of tlxo xxioxx 

^w^lio oixxxxxc*iat-o tixoso soonxirxfaf y>a.ra>«.lot>c€3s, flxo Oirdin-CM-y 
<ioos Tiof cloxiixt: _ i3vif Ixo is |:>xxsear:1ocI -wiiorx J-»o is 
a-sicofj -tc> Ixoliovo* fox* o^xtxxxxixlo, il»4Exi:. st-x'xxii^Hiv linos «.x*o 

Kiof- M+ i*«,i^iv1r/, oi' linos f >u.x'sil«^!>l «>voxx ixx 

^ As a.lw«xys Ixiti* CMr-t-o ixx sc*ioxiOO, i fliixxic it. 
xxxttst t>o jxdfesilxlo fox' l.lx€* tixixxlcor-w wlio sooxxi -fco onTmoi«.tt^ 
lox os to oloax' x* j> flio xr^>'st ox'>' xixoans of a fx'w 

sin:i|>1o illxxstx*at.ioxxs. If is ^»xofoxmtily ^x^t'oxx^;? fo sfxxtxx 
t'ii&t' fiio nxjxn 'W'lxo sx'x^lcs fo f<^llox;\r soionoes xnxast. txx'sf 

ii is ixolit^f is ■w'^ox'fli loss xiixloss txo xxlso xxxxciot'- 
6*t.axx<ls_ Jb^'ox* ixixri it- is Tyxore* clofarxxia ^vlrxoix if is stafoxl 
oloolxs on-xxnof Icc^o^x fiixio xxiox*ol;y’ Ixooaxxso oxxo of 
is in x*aj.xicl mofioxx* flaat stx-ai^lit. lixxos cj:xxx*’V'o. axx^l 
flxat ixxxx-xxJ J«!>J linos xxxe»of> I lxof>o ii . 1>. -will nof t liixxlci 
flxaf T xxxn oaxTiixx^ af Ixis ax*fiol«*- T do xxot <lc>xii>f tlxo 
ooi-x-ootxaoss of Ixis ojxixxions. liixf T <lo xv'xxnf fo iixxti 
«• ^vi^y flxi-oxxi^li aj^jj lax-c'n f oon tviXil ic*tioxxs-. not all of 
wlxiolx ai't- liis. CJ . Axxoj-xxxajl^x^ I^xcxxx. 

SO iL.otxnoxc lioad fcsoxxtlx* b5o xxt-lisoa. 


i'r* is ix » j jxossilxlo ixx tixo sixaoo of a lot fox* fo doal 
adoqxxafol^ "v^iflx all flio jxxinfs x'aisod !>>' ^^ii- Ax'olxdall 
ilo Ixxxs xxo doxilxf i*oxxd xxxost of flio x.voll-lcrxo-vi-n 
03CJ >osif ions of xrolaf ivify^. Ixxxf jxo'X'lxajxs X xxxipclxf rofor* 
Ixixn fo 3Px*ofossox? Tiicldinp^toxx’ s lxxf<>sf Ixooi^, Tlxo 

i^aftxx'o of flio T^lxysic’jal Woxid.’’ i Icxxo^w of xxo c*:loatx‘»i' 
ox* Tn<xx-o i^oxxoi'txll^’' adxxxix'a.lxlo aoooxxnf of tlxo x*oixxt ivit 
of s^xaoo axxd tiixio flxan flxaf oontaixxo<i in its oaii^’^ 
clxaixfoxT-s- il oi*x» X c*an onl^^ xxns’wx^x* stXTnxntxi*il,v t-lxo 
I>ax*f ion lar* <|nx>sfic>rxs aslccxd. 

'X’lxo ix-loa flxaf olooks in x*aj>id r-olxafivo rxxot ion do xxof 
Icexoj^x finxo is, as a j^-oxxoi-al ^.xr-inoij >lo, dox'ivod fx*onx xxof 
ATory' alxsfx'xxso oaloxxlaf ioxxs Ixasod oxx aofxxal oixsox'vxx- 
fioxx- Txx a. sfx^oial <*aso if xria>A Ixo said, in a sx'^nso, fo 
l>o doirivod diroctly fx*om olxsox'A'af ion. if -vv-o ax*x^> 
■w^illixxpc i'O acoo|xf xxrx atoxn a-s a oloolc ami ifs x'adiation 
as a anoasiXT-o of fixo fixnx3 if Icoojxs, tlxon fixo avoII- 
IcnoAVTtx i>of>j3lor jxrinoijplo, vox*i£xod l>3^ oHsox-A^^af ions ixx 
fixo solax* sjy^si^xTx, is a <lir'oofl>^ xnoxxsnr*<:M 1 t-osf iinon 3 .'' fo 
flxe> idoa. ifixxf ofljox- faofors also ax*o inA^olv" 0 <t Ijor-o, 
and x^oxixa|3s if is soax'ooly fail* fo x'o^^ai'd it- xxs ol>sox*va- 

fional ^>i*oof. *J71ix' idoa is xxot xxx>^stioal t>:?c<30j>f in flxo 

sorxso in AV'fxicrli, I sxxf>'|>oso, ovox*y f xxnxlarnoixxf al jxlx^rsix^al 
fact is mystical — and if cox’faixxly does xxof x*osxxlf in 
co.xxfi’adi of i oxxs . 

Tlxo “ cxxx-vaf ux*o of sj>aco ’ is a syxnlxolical o:?ci>x*x*'Ssion 
X’ojxx'oson tixxiSf flxo idoa flxat if oxxo jxx’ocoods in a c«?x*faixx 
dix-oofioxx fxo AAd 11 nof xtoxxf irxxxo ixxdofln ifoly fo I'ooodo 
fx'oxn Ixis sfax-f ixxL^^-yxoiixf ; ixo 'will xxlf ixnaf oly, Aviflxoxif 
clxanf^n^ Ixis dix-oofiorx, aj;>j>x*oaclx if a^axxx, jxxsf as oxxo 
doos XXX fx'avxsilixxe: oxx: Avlxaf -w^o ox’dinax-ily x*eg:ar*d as xx 
* cxxx'ATod. * sxxi'faoo, ct.gf-, a sx->lxox'o, Tlxo '^idoa is nof a 
** xxocossax:y axcioxxx of flxoxxj^lxf al tlxo vij;;^li if ox*if;^iTxafo«l , 
as a loxx ^5 Ixc^fox-o tlxo flxoox'y of x-e»laf i A^ify . 

Wixaf xrolafiAdfy Irxas doixo is fo xnalco if j>i*ol>al>lo flxaf 
flxo x>lxysioal sx^acc* of om* oxcjxox'ioxxoo Ixas * cxxxArafxxx'o.’ 
If x>ax*ailol linos ax*o dofiTxo<*l as liixos 'wlxiclx alAx^ays lcoox> 
flxo sfArno distanco a^xarf, flxon otxA^ioxxsly flxoy cannot 
xxxoof , Ixxxf flxo ‘ p>ax*allol * linos -wlxicfi ax'd said fo xnoof 
if sxxiixcioTXf ly nx'oloxx^od xxro nof so <lofxnod. Tlxo 
^ooxnof x*ical donnif ion of jxarallol linos fias Ixoon flxaf 
flxoy ax*o sfx-aif^lxt linos Av^lxiclx xnoof af infxnify. In flxo 
sjxaco confoxnj>lafod Ixy roIafiA^ify, sf¥*ai|^lxf linos, as 
ox'dinaxri ly ima^irxod, and. ixxfxnify <Avliiclx Ixolonj^s fo 
fayi>oflxofioal , oxxclidc%axx s^aoo, and is of coxxx-so c^xxifo 
iixconc»oival>lo> do nx>f o>cisf, and a noA^r dofirxifion is 
nooossary, wlxiolx xxxaflxoxxxaficxaxxs, if flxoy roKard flxo 
ooncojpf ioxx of j[xax*alloliarxx as a xxsofxxl ono, Ixavo no 
dotxlxf fxjroAridod flxomsoLAros -wiflx. Snlxjocf fo co3rx*oo- 
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fion Ixy flxoKxx, X Av-oxxld sxi^^osf flxaf in * sxxlxox-ical ’ 
sjxaoo, ixaxrallol linos mijo^lxf l>o dofinod as ‘ sf x*ai|^lxf * linos 
Avliiclx infoirsoof af f'W'o j^oinfs flxo disfanco a]pax:*f of 
Avfxiclx is flxo fzri'oafosf jxossitxlo, xvlxox'o Ixy a ‘ sf raij^lxt. ’ 
lino is xxndor-sfood ono of xAlxiclx a>ny jxorfion lios aionjo: 
flxo slxox-fosf (or* lon^osf > disf«xxico IxofAvoon ifs onds. 
Tlxo ]p>ox*fioxxs of sxxclx lixxos xvlxiclx "wo, in flxo xninxxt-o 
foxTostx-ial ro^ion of sjxaco, x*oco^?:i:xiso as '^xajrallol AAoxxld 
flxon l>o analogous fo flxo alxx>osf ixxfixxit-xssinxal arcs 
fw^o moridiaxxs of loxxi^iftxdo af flio o<*xx»afox-, a.nd n< 3 t. 
fo oloxnonts of fxvo cii'clos of Ixxfifndo. 

Tlxo liixos of si^lif of Hii* Arclidall Xfoid’s fw'r> 
olisox'vox-s 'woLxld fliorofor-o nof Ixo ‘ jxax-allol,’ alflxoiXjRH. 
if flxo sfax* A%'-ox*o axxxon^ flxo xxoar* cxnos, flxoir doAriafioix 
f i-onx y>ai-allolisxn xvonltl Ixo ft>o sntall fo Ixo dofocfo<l. 
I do not Icnow if flio jxt*oco<li n# 2 c i >aT*aj;r^‘aixli 'will oloar 
all fc'?!!* Arolidall l-<.oi<l’s diflxcnlt ios on fljis |.>oinf ^ lixit 
if sl^onld af loasf nial-co if cloax* that flio <*oixf i*a.<licf ir >n 
Avifli xvlxiclx l»o is t x'oxxlxlcd doos nof OTcist . Ftolaf i v'i t \ 
om* no x'olat iA-'ify , linos cannot l>ofli nxoot and noK^ox* moot. 

1 <-jxxifo a^X'oo flixxt. If is j>r*ofoixndly avtoxx^ fo sfat<* 
fliat- tli*'^ man xa'Iio soc^lcs to follr>iA.' scionoi? xnxist 
Ixcliovo,’ ** l>xif fliis sfafomenf Av^as nof mado oV inxf>lit*<l 
in flio orifrinal arficlo. Tlio c*.on ton f ic.>tx A^ras tlirit 
AAdiaf is calloiJL laclt of xintlorst andinj^ of I'olafiA^it.y i.-- 
xisxially xinlioliof ; flix' ai'tiolo i>nf foi*'wat*d a dia jarn'osi 
<r*f a ooxnjxlainf, xxot a foi* Icoojiini:^ w'oll. 

'Il''xncxx ic: aj>|>«.%ai's t.<> l>o a x'at-lie'x* itit.« »i.*osf in>^ ?’OA’'oi'Sii.1 

in t li*^ <Ii**c*<*t ion of oin* niimls l>c-t x^x^'x^n c*s.nso and t 

in I'o^^ai'tl to some of tlio |p>n»l>lcsms in x'olx’oi l^ in 
fiAdty. TIxe* IVt idi«‘lson - Aloi'lc'^y <*:jcj >«-*r*imc’H 1 1 was orij^riit 
txlljs' intotidx^<i to < li^l c'-^.jt tln’r ti.l>s».>l iit iTi*>A''«’>mc'iit «/t 
tli«» x'ai'fli flit'oiijurli s|>axtc» ; arx<l it fail«*<l Ixooaiisx* tii** 
ant ic^ifiat <»d sliift of tlit' int*'i-t\>r*f»not. l>ands tlid oi»i 
oc<*txi’ ; a.ncl lx«*c*ai*sc> if fail<»<l riit>A'»'tm'nt 

s^xaco i*om»xin<''< I nixdx’st c’ioftx I ; aii«l v'aT'ioiis | >1 i.n sk ■.» I 
t-lioofic^s wt?i-c» snipj:^<'st I f * > at^connl for* tlio failiJt*<*. 

Tlio av'IkxIo sit-iiafion is a{>|ii'< >ac$liorl frori* lit** 

c>|>f>osifo onxl . ''I'Ik^ in i j >ossil>ility of olxst^i'A'in^i: al>s«»lni»‘ 

xnoA*om<'»nt is <*1oA-ato>rl into a iiicx>td f ondan »oo t si I 

}xi'inci|xlt' Ax'liiclx a\*x* ai’o aslcc'd to ac“cx»|>t A\*iflxoiit 
t oo enrions oi* insisfont in c ioniand in|i^ a |>l 
03C|>lanat ion. W^o ar*o fi*ox^, if lil«.», fo i’ 0 |T;ai*d it, 

AA'<>» x'o^arri flic* |>t>int of rna^cimiim cionsit.y of 
as xxn OA'idoncj^o of l>c%nofx<*orif dosi|^n, sinco if is on 
|ii*inci jilcx t-lxaf flxo xinxfoi*mi t.y of 2^at.KXx*o, ox* tlio m 
A'ax*ianc*,c% of f^onc'x-al laxv's, dcj:>oxxds. Tlio IVXiclxc'ls< > 1 1 - 
IVfor*loy ‘ failxii*x> ’ is noAv* roco^Cri iscxd. xxioroly as 
ill nsf ration, a dif*ocf and iixoA^if alxlo rosixlf, of t 
jxi'inciixlo. Tlio savno yirlixci |>lo is ajp]piicd fo i lit' 

rdafiv^ify coxxt-x'txct ion of moasxxrod lonj^flxs an<l t li** 
slowirx#^ of doclcs a.s Ixofy'con fAC'o systoxms ami 

Wo aro disconra^€>*c'l fx-oni af tonxnfinif^ fo oxc^xlxxiii * »i' 
oxcjxlaixx xxAX’-ay, on any jxlxysioal oasis, flxo aji| >a-T-<*ni 
jxaradoxcos 'W'liicli most |xara<loxtioally IxaA'O acc-om- 
jxarxiod tlio oxc^xrossion of T*^xxf\xxo’s iixA'-arixxnc**' la 
xnatlxoniatical form. 

THis xiOAv* jooixit of Ado'w fox- tlxo stxxdy of rdatix itx 
Acrill Vxo Avoloomod ovoxx tiy flxoso 'wlxo Ixoliovo tlial a 
roxxl tlxoAii^li cixxito xxndisooAroraVxlo IJ'if'SCi^^oralcl i-on- 
tractioxx., dxxo to alxsoluto xxxoA’'omorxt, xnxdorlios aita 
to a lax'^o €?xctoxxt aocoxxrxts fox* tlxo rdatiArity t'-on- 
tracifioxxs axxd diffox*ojrxcos of oloclc: rafos aixct r^sn- 
clxronisatioTX Ax-lxicli apjxoar iix flxo traxxsforrxiaT i<>a 
formxxlee. Z3toliof or disooliof irx flxis cotxfx'acf ion 
xmodifios oxxr ideas, axxd doos xxof af^oef o>cf>orim<^»*+^^‘ 
faofs. Tlxo ajxxxlicafioxx of .flxo jxrixxoifilo flxaf a,l*»*fi**[* 

, affords e. satisfa-ft < >^‘> 

‘ roasoxx Avixy ’ fo rxxxxclx flxaf xxxtxsf oflxojrwiso xA'iaiU*^ 
|xox?x>lc?xcirx|ar fo flxo ordirxax*y xxxaxx. 

/ 

I>xxl>lixx,. 30oo. *7. 
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nri%4» X«o«:oi>o Otlfeot: In I:lii«» jSp^&oitsmm of Clls^loirlno . 

’X*J»;aa.:E:'E3 &t,t*oxxg^ \y&.xx<dm in -fclncs etV>siorj>t;ioinL sjjoo-tr-wm of 
cl:iiloi*ine» tifitvo l&oon o.rxetl2^mo<i. a^nd t,lie» rot>a.t;iojri 00*1. ~ 
at;.€mt.«i9. foi:" iil'i.o n.oirma.1 o>coit>€><i of flno of\loT*£*ro 

xnolooia-lo dot^esriariineKl- '‘f'lioao l:>a.i:xcl« fta,vo >>e»orx etllo- 
o£tf>e<l XCxihri. 30» 'yv i TOS©) t>c> oi^o 

v'il:>ration. fijt'0|ajr*o«eiion. liasxvirxg: a, csorxxmorx init^ial lovol 

C 'oxsts 


TClxt^ al:>»olxait.o valooe* of •thj& of>i-*ox- vil>i:*at,ioxi. c^^tJLazxt^xxm 
ntxmlxojr^ h.»vo ‘fcxooxx oalc 5 xi.lat>o<i fx'onx titio isot;oi:>«> 4 ©ffoot> 
^ixd aro fooLncI to lixo 17 , IS, and It) fox* tfxo txancia in 
■w-lxicslx tfsiFS nnnxl>or Ixa^ Tt>oon i>i*ovioxjLMly' cJonofcod S, 

O, azx<l 7 **of9jpooti*vol;y?". Tlio a'V'ailal^lo Aril>i*at>ional data 
aT*o not sixll-ioioxxtly <'xcaot to docido •W'Hottxoi.' iialf- 
intyi^x-al -vil^i-ation c|\iaxit tianriL ExtJunl>o**i?* slxorilcl >>o nstcxl, 
iti jErodiotod l>y tlxo xvavts moolxanic5«- 


ICEsxrxd . 
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< pi'ol^aioly' 2> in al:>«c>x-|>tioEi, tlio tiixal statow txoixx*^ 
</oix<>tod l:>y tlio ai’lxitx'at'y* *x^imlxx*>ra t5, axxd 7, Tt»x^ 

:2 3 and 52 >- 7 Hand« <*on«.i«t of f^in^^lo and 

1 jT*anc;>i€^« fi*oin 'W’-Jbiiolx a «ot of t-oi*nx difTor'onoo« <*an 
fotxnd foi* oaoH Ixanxl, «oix*o txvolv’O' of otxo «c*t T^oiix^a; ixx 
trocxi aia;x'oome»Ext 'W’itli tl*o oor-x'Ortixorxdinjjr xr»oni1:>ojr« of 

111 ** otlxoT* «ot . n^'Iio 2 , 6 t:»aixd ai>f>o>ai*« to oonsi«t of a 

«e»-i*ioM of linos, oaoli of wliioit xnnst, liovi^ovc-r*, l:>o 
iix I'e^alit y- tioxilxlcj, sinoo on tljat awsoi n|xtioii sx'-tt of 
tt*i**j» < 1 iff or'onox's otxn l>o fonn«l Avliioli afaf**oc>» we*!! xivitli 
t li«'‘ I >x*ox’'i ov*rt o»x*'S- ’’fiioso i.liT’x^o Ixaxxds slxovv" tin.? 

I >l »« ’noi rionoxx of rt-lte'E-ixatioTi of ixxtotisii.y xix l lio lint's 
<•* * 1 1 1 | irisin^j^ tl»c*xii, as is to 1><>> o >c | loc-t «xl ixx a wynx- 

I I i<*t i’i<*al xnolootilo. *^f*lx<‘ ratio of itx toxxsitios is a|L>f.»i*o>ci- 

1-4 : 1- mit^ro aro ixxcl ic»ati<xns tiiat tlxoro xxixx.y 
lx* a 1 >i*txf^t*t-*ssi v-o diminxit.ioxx irx tlxis x-txtio ixx jj^oinja: fronx 
J'-'.j llij-oxx^lx 01^5 aix<J l-Ji-je to 1 a, an<l it is liojxcxi tliat -nvox-Ic 
. la llx*a now*- in j >roj^x*oss ixx tliis JaL>ox*atory ( li^x’of , «7 . 
1 *ii.l l-cc>x\'slci ) may tlji'ow' fxxx’tlior lij^lit on tliis <£xxo«tion. 
y\. foxix-tlx 'woalce-'T* l>aix<l -vrlxiolx is dis|;>la<*txl alxotxt 

*> l> *v^’'it.lx x'OMjx'ot to 2 >- Cl Vxand Ixas Ixoon 

olisorvcxl axxtl analystxl, axx<l is foxxnxl to Ixax^o tlio sarxio 
St I'ljft-xxrt » *xs tlxff 2 ' — >- O Ixand (/.«*, sxh>ox'i.xoso<l 1 axxd 
] »»-j»ixc'Ixos) Ixxxt sH^aclitly diffc'x*ont T*otatioxx oojxstxxnts ; 
tills is *xsc!!x*i IxmI to oxxo of tlto isoto|^>os of olilox’ixxo. 

Clxis x'sJoxxxont fxexs isot.ofxr's 51f> axxd 37 j>i-«.»»oixt in 
ratio 3-3C> t I, tliroo lv.ixx<ls of ntol€'<;nlos, 

^ **»?» and xxxtist <?:?cist in tlio j>i*oj>ox-tioxxs 

II li ; Cl-7 : t x*owx^EO<'rtiv*oly . tlxfot' stronj^ l>an<ts 

• mst l>€' duo to alESox’fxtioxx l^y tlxo nxost al^xnxiiaxxt 


• looxilo 01»aC*l; 




axxd tlxo A^oalcor t'lotn j*axxioxx of tlio 




fciJirxjilax* xjorTXf>aixioxxs in 


~ — O l'>aixd dxAo to 

t I^ic* f-aso of tlxo 2 >- and 2 >- 7 Ixaxxds Ixavo Irxoon 

*>l>s<-we>d, h»xxt rxot yot fxxlly anxxlysxxl on aoooxixxt of tlxo 
<*» >rof>loxcity of tlto sj;>fiOt x-«.xtix in tlioso I'o^ions, JbHitlxox-to 
1 Ix' isoto]f>io fjaxxd dno to Ola^Ol^^, -wliiolx xxxxxst Icxi vox*y 
>.v<-a.lc, Isas not Ixoon olx«oT*vo<i- 

"I’lio nxxcloax* sojxarations of tlxo (2 >* Cl) 3 j^_ 3 s, anti 

(~ i^)»a-aT fcsaxxds iiavo l>ooix oaloxilatod axxxi aro foxxxsd 

t.* * aj^roo olosoly l>otll ixx tlxo norxExal and «>>coitod statos 
talxlo of oozxistan ta>^ altlxoxij^li tlxo vtxlnos of tlio 
o »t at ioxx ooxxstants diifor* af>>>x*ooiat>ly ixx tlxo two oast^'^w, 

"I'Ko Exxost intairostin^ foatxxx*o of tlxo <2 >- C5>i,a_3y Ixxxxxd 

t liat, xxxxlilco tlxo otfxox* l>ai:xd», rxt» alternation of 
ITU t'lxxsity in its linos oarx t>o oix«ox*ve>d. Tlxis xosxxlt 
l»ic.x’idos diroot oonfxxxinatioriL of tlto tlxoox'otioal ooix- 
* ‘V**^’*^'**^ tlxat altamatin^^ intorxsitios arise from oc|Xjiality 
<»f t Ixo ixxxdei, aizxoo tlxo nnoloar jtinia.ssos in Ola^Ola-y aro 
tiTu -f W'lxilat in ovory otlior rc 5 «i>oct tlxis xnolooxxle 

Vx wdtlx tlxo aynxmotrioal nxolocxxle OI 33 OI 35 . 

i^>x »tonxotri <3 arnoaaxarementci xxxade on tlrio least oon- 
5it>^**d linos in tlxo <2 >■ arxd <2 >- ^)sm 5 -»t l^ands 




jnUsofxto tlxat tlxo ratio of tlxo Intensity of tlxo <2 - 

to tlxo moan xntonaxty of tlxo <2 0)33,. 33 

«.}>! ix'oxcixxxatoly tlxat to l>o oxcrxootod froxn tno rolatixro 
aitttsii^rgi in wniolx tlxo znoloonloo oxciot, namoly« 1 r 1 .- 7 , 

3Sro. 3087, Vox.. X22] 


Iee 1 Iso also VC* tEi,t>lo, r is Isalf tl»<* intomxxt*lc*ar distanoo. 
oonstxsnts ixx tises xx|>j>Cc>x* and Iowcm- elf>c *troni o statos 
aE-<> dcirxotod as \xssxal l>y axxd i'os|:>octxvc*ly , axx<l tlic'* 
alssolnt-o valxxos of tlxo xxj>f>or x'il>x'ati<.>n4xl cjnantxiixi 
xxnnxlxc^x* xxx-o xisod ixx j>ltx<;o of tlxo arlsitrary oxxos, 

. JE r^XjX oxr'x* . 

A>x*}>ai*trnoxs t of I^lxysios, 

-A.rmst rc>»A|.r C ^xIIo^lto, 

3 Sr€*\\-fa?- t f*^'-iii>on -'■I'*N'xxc^ . 


Oosnxic; JRLadiation and Radioactive l>lslntef^ratlon . 

.A. *x'xx JTCOXX V of x*ad ioaotivity Isas l>oozx ixrofxosod l>y 
X*orrixx, >vlso so^Jc|. 2 :ostod tlxat tlxc> disixxtO|Zratxoix, of tlxo 
x*adi<xa<?tiv<* ’ oi<'»ino.xxts nxay Ixo dtxo t-o tlioir afcswc sr^xtion 
of oosxnio r-adixxtiorxs. I^'*orxnox- offorts to voi-ify tisis 
tlioory Ixavo x’osExlt.od irx mxsvxooA'sssf cxl attorxxjsts t^o altoi* 
tls«^ x’afco of di«irxtof 2 :r*atioix Ixy snlxjocrtiixt? rad io-oloxnoxxts 
•to ixitonwo ^a»nxxsa radiation and also l>y sliielding: 
tlions from ox*rxal r-adiatioxxw. 

Mowovoi*, to i.<'st t lio Ixy j[>otlxosts fixrtlxoi*, tlxo 

activ^ity of tx soxxi-oo of |>oloxxitj.xsx Irxxs l>oon actc rally 
xxxoasisvod l>y xrxo »xt J 1 SO foot- Ixolow tlxo stxrfaoo of 
tlxo r^ax'tlx, at tlx*i» Isottoxn of tlxo ISTow *Tox*soy 25£xxo 
Oom|>ajxy's rniixo, 1*' ranis. 1 ixx, HSI -J, -ifVt tlris do^tlr, it is 
llioxx^lrt tlxat ox\ox4>2;ls of tlxo oosrnio x'aclial ioxx w^otxld 
1><» alssorlxid to insisr-o xr, t*lrars^j^o irx tire’s r*txd ioaotivity 
of tlxo sixooirnoxx if tlxat aotiv^'ity -w-ox'o a ^ slxonoxxxoxxon 
|s«*odi»ood Ixy t Ixis radixxtiorx- I’lio a^sjxaratxxs nsod 
ooxrxjxx'isod axx ioxxisatiors dxarrxlxt'x* ax*ran^c.'^d to dolivox* 
a satxiration cnrront. into a sin/^lo-fxfcsro e'le'otroxxxotor 
of sorxsit iv*it-y 15 divisions ^ >ox* volt, Tlso cixrroxxt was 
ooxxxjxonsatod l>y *x inoasxirod cxrrrexxt sxijLsy >liod l^y 
altx^rin^ tlxo yxotontial of tlxo osctorxxal xxxoxnlxor- of a 
standard cxxndonsor t.lso intorixal xxrxoxxxlxor of wlxiolx 
v%*as ooTxnootod to tlxo olootx'onsot or. ’l^iso x*osxxLts of 
tlxo x-xxoasxxi'oxxxoxxts slxov'od tlxat tlxo activity did not 
oixaxx^o l>y xxxor-o tlxan alxoxxt oxxo fX'r oont (xvlxielx was 
tlso lixnit* of aooxxx-aoy of tixc^ o>£.y.>oriirxorxt ) 'wlxoxx tlxo 
jxoloxxixxnx was talcoxx froxxx tho sxxrfac-.o of tlic.^ oartlx 
to tlxo Ixottoiix of tlxo xxxiixo. 'f'ljo activity of tlxo roolsia 
«.>f tlxo xxxxno was foxxnd to Ixo sxxxall in comyxarison wittx 
tlxo xxctxvity of tlxo \xoloxxixxrxx, and tlxorofox'o dx?l not 
jxrodxxco ayxysr-ociatxlo errors ixx tlxo rnoastxroxxrx exits, 

■Wo tlxxis conclxxdo tlxat if X^orrin’s tlxoory i» to 
aoootxnt for raxiioactivo <lisintoj^x*ation, tlxo cosmic 
x*adiation re«^xon»ifc>le for tlxo disintof»^ration mxxst l>c 
of sxxdx a i>enotratin^5 ipow-or tlxat it remains jxraotioally 
nnalxsorlxod in ^oixxyn^ atxxxxt doven Ixxxndrod foot tlxroxxgjlx 
tlxo oar-tli and fxxxxst yet Imve tlxo jproyxerty tlxat it can 
t>o ayxpix'ooialxly al>eoz*l>od t>y rolati vdy small amoxxnts 
of radioactive elements, JLr, fl.. IMI\AJ 3 c:-w:Kx«r.. 

:Bartol Researolx ITonndation of 
n-lxe XTranltlin Xnstitvite, 

Rlxiladdjplxia* IPa* 
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X 3 sr of “fclno foro^oir:k.g irxf 03 ci.:>oi*iTjrkOot.s 

of X>jr, J-*. !F<,- ]Vf ttacwoll * fXiO follo'wXrtgf ooi:x»iclox*Af.ionis 

-will l:>o of itxt-OT'est »ii:xoo t>Hoy fheft o, xxiocfo’m 

vio'wr of flno nctf.\ai*o of oosnmic x-acliafion 'woxxlci fonrior 
if-rij^i'oTofitl^lo etny i-Jci^oa,soi**i,lL>lo off oof. of «ooJhi a. 
x*a<f iatiorx ix\ fl-io nriattor* of «l:i*irixxlat;i 3 rx^ x-aclioao-fi vify'- 
Aoooi*rliix#^ f-o t>lio o>cjf>oj*ijiia€?xifM of UVTillilcajA anrl 
Oanraoj'on, ^ fclio al'>«ox^_>t>ion cooffioioxit, of flio oossnr»io 
racliafcioin im of flrio ot'cIoi* of xi^fca^^ixifexacio of 0-1 ^>or- rootir-o 
of 'w^ato^v and, aoc*.oirdin^ f/O JI>iT-aci’*« foi-mnla (-/^r*oc‘. 
Jtcj-y, >S'oo., < 4-23 ; 1020 ), ooT‘T-o«i:>onds f-o ssxioli a 

fro< itioxxc-y of x*adiafJon as -woixlci oanscs axx indivixinal 
o<.>snxic* ray fo Ija-vo an onor^y of alxoxif 1-3 -nr 10 ~^ orjars 
aixd >>0 o.aj>af>le* of '| ^rod xaoixx^ aWonf 0 -S 4 - >- lO" ioxxs in 
air. If, f olloA?v-inp: IMillikan, avo assxixno fliaf. fixe* c-osxnio 
i-adia-t-ioix j Ji-odxic-e*s on t^lxo avox-a^e* (t>lxz*oxx^l» its diroof 
axxd soc-oixdaj-y (indii-oei-fc) i-adiafions) JL- 4 ^ ioxxs j;>oz* o.o. 
Xxe*‘Z' soooTid, soo t-lxaf on flio avora^j^^t* l>lx€^i*e> slioold 

only 1 x 0 alxont- 1 -4 x lO’’), ?.€*. 2-0 ^ 1 O j> 3 ri»»iar-y 

oosrnic? rays alxsox-lxod jxor o.o. jx'r- s€*c-on<l, oz* alxoitf 
1 -3 X I 0 ~"* i>rizxxaz'y coszjxio rays j>or ^razxx of a>>soz-lxinp: 
znat-c- i-izxls. saf oration ozxrz-t'nti dzzo t.o flxo i>t>loninnz 

in XI>r- JVI axcAVt'-ll’s e*?c;|zorirziesxxt, -was alxozit 0-3 o-s.zz* and 
c*oz‘z*e»s>>ozzds t^iz al>oizt lO“^* jjcz*azns of jL>oloni\nn. Xf 
is f Ijorc'foi'o <*le*az* tlxat x;v*> slioxzld ozzly oxc^xocit. a oosznio 
z-zxy to 1 >^ alxsox’lxz^d i->y ozxe* of flkose? at-«.>zns ozx<;o in 
alxoot- lO*^* soc'ozxds, x.e. orxoo izx fxvozxty zzzillion yoars, 
''I''l'zis <*onsidoz*at ioTX 'wozild a|L>f.>c*.az' t-o rozxdoz- voz*y izn- 
j>i-o>xalxJt% a <liroof offoot; of tfiz’s oosrnio z-adiation in 
st-irzznlat in^ t-zx< lioact-i'V'ity z*v'on izx t-lxo nxosl- fa-vozxr-alxlo 
oaso 'vv'ij<'z-e» tlio volzznxo of t-ljto j;>z*€»j>zxz*at.ion zazxdoz- 
e* 3 Czziiiinatxozx -vv^as zntzclx laz-j^oi' tlian titiaf izsod l>y 

X^z*. JVl a-xc-woll ; fox*, ^vlxilo z-atiioaot.i v’^o disinf ogfratiozx 
doos t.alco |.>lace> 'witlx discon t-innit-ios, tlxe jxz'oooss is 
Monsil:>ly oont-imioixs a.s oom|>arad "w^itlx svz<di an 
onornxons ;i>€?*z*iod as t.lxaf oaloxzlat-od alxovr^. 

W^- It*', <' 4 . S'W-A.israsr , 

13 ax’t,ol XXesoaz'olx J^ozindat^ion of 
l^'lxo X^'ranklin Izxsf itxxte*, 

X^Hiladoli>liia, X^zx, 


A. li'xxrxc'tion. of flxo >H.<Sx-onal Oorfexc- 

IjEi' Ixot^lx ad.x'onal Ixodios Ixcfs oact-ir^xat-od in a cat>, t-lxo 
anitrzzal dios in ffxz'oo or fozxr days. If t>J"io sazno ofxoz-a- 
t.ion lxe» oarriod oixt- izx a-dooorolxrat^z oat (Ixrain roznovod 
t-o tfio lovol of tlzo oor^zora c^xjacf rif^eszxrxizza) doatlx onsnos 

izx loss tlxari an Ixoxxr usxzally wititin Ixalf axx Ixoxzr. 

'I’ixo fatal x-osxilt is dno to faiJxxre of z*e»sjxiratiozx, and 
zxtxay 1 x 0 indofzzxitoly jxostfjonod Izy artificsial rosjziration. 

OJoso txolxind oaoJx adronal is oonstantly fonn<4 a 
lyzrnjxlx nodo, uinitod to tlxo oortozc of tlxe> aclz-ozxal Ixy a 
jxloxcxxs of lynxjxXiatio vossols. If tlx is jxloxcxzs l>o torzz 
aoross, or if tlzo l 3 ’'znjxlx nodo itsolf Izc^ rozxzo ve»d , tlxo 
anixzxal xvill sxxoournlx xvitlx t;lxo sazzxo synxixtozns and 
-vx-itlxizx tlxo sazzxo tixno as if Ixotlx adronal Ixodios Ixad 
Ixoozx rozzio vorj. Ifzzrtlzoz*, if tlxo lyznjxli Ixo jzrov^ontod 
from roaolxin^ tlxo Vzlood-stroazrx l>y tyirzj^ Ixotlx ixz- 
zxomizzato xroins xvo |3^ot a similar sorios of ovonts. 

Izx sovoral o3cj>oriznotxts, 'W'Jhozz tlxo Ixroat Ixinj?^ Ixas 
only stoj’Zfxod for a sliort timtx and tlx<x Ixoart is still 
Izoatizzg^ strozz^ly, zivo Ixavo sixoooodod in toznjxoraz'ily 
rostcflrini^ tlxo rosjxiratory fvxnotion Ixy nxoazxs of frosjfz 
■vratory oactracts of tlxo adz'onal oortzxxc. 

lJ>ostmoti<*zx of tlxo znodzzlla of tlxo inlands jrzrodzzoos 
no SLXolz roszxlts- -PsTzimor o zzs oozxtrols of various Icizxds 
Ixavo Ixoon oaz*riod oixt- X5:>ctirjxation of tlxo sorni- 
Izznar i^an^l^lia azxd soction of all norvos izx tlxo z’o^ion 
aro 'W'itlzout offoot, so lon^a? zxs tlxo ar*toz’ial stxfzyxly to tlxo 
^land is not soriously intorfoz-od xvitlx. 

Tlxoro sooms to Ixo no osoajxo fz*om tlio oozxolxzsiozz tlxat 
sonxo sxxlxstazxoo, 'wlziolx zvo jxrojxoso to oall 
ossontial for ros^xiration, is zxrxanzx.faotzzz*o<l in tlxo adronal 
ooz’toxe. and disolzarx^od int-o tlxo oiroxxlation tlxrozz|^lx 
tlxo lyznjcxlzatios- Tno oozzviotiozx. tlxat oortoxc and not \ 

ISTo. BOST. Vox.. 
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modnlla of tlxo gland is oonoorzxod is Ixasod zz^on tlxo 
woll-knowzz faot tlxat it is tlxo C3oz*to3c and not znodnlla 
xvlxioli is ossontial for lifo, and tlxat in tlxo nrosont sox*ios 
of oxcjpoxriznonts dostrncstion of tlxo motlzzlla Ixy cantorlsa- 
tioiz x>^odzxc5es nono of tlxo roszxlts dosorilzod alxovo. 

SWAI. 3 EC VzxsroxcxwTr. 

JT. H. 

I3ojxartznont of I*lxysiology , 

IVIiddlosoxc Hosjxital IVfodioal Solxool, W.l. 


C::of>ixor In >^nt:iqulty. • 

W’^iTiz i-ogar<.l to tlxt» liritislx yVssooiatiozx Hosoaroli 
C^onxmittoo’s intorizix ro^zort on tlxo soxzroos of ISarl v 
SSzJznoriazx ooixjxor (azxil Izrozxs&o), rofoz-rt^d to izx 
of J >oo. ti, j[x. »H€i, 1 slionld lil<o to dire»ot j>arti< 5 zxlai- 

attontiorz t-o tltt? azxoioxxt xv-oi-l-cings for tizz ^Ixout- 
f^ooilxorg xxzkI Xilaxxlxarxlc izx tlxo ''Pz'azxsv'aal . - Tli** 

<^zjzxzxtitios of Ixz-OTzsno zzovr Iczxow^n to liavza Izz^ezz oiri* 
r>loyo<J in oarly tim«w xx’^ozxld Ixavo itzvolvocl vory ooii - 
sidoral>lo anoicszxt vt^orlcings of ziiol-c<z1t dc^yzosits if 

tlxo nic-lcol fozznd in szz<* li Izz-ozxztss l*ad Ixooiz x^ixcod -vv-itli 

tl »0 OOJZJZC'Z*. \ 

'X*lxo fc^xv doyxosits of xiioli-ol xxzicl oofzjxor in X«jXxroj>t* 
ai-o zxot zxssocitxtc^d -vz-itlx arzoie^zit w-<>z*kizzgs, iyliilst t in- 
«’lxiof aixoiozzt W’orl-wizigs for oojxyxc^r izi l-'izzi-czjze** .^txzzd .e'Vsit*. 
zxrtz ziol assooiate^d xx-itlx zxitulct-l- ‘ 

In tlio Tz'azzsv>-aal , ozz t-lxo otlzt^r liazxd, xxic*l-c*^l cxsc-iii--^ 
izx tlxo sazrxo az-oas as tlio 1 izx, azxei zxixoiozit- sznoltizxg l»#i .-4 
Ix'^on oaz'T*iz»<J ozz tlioz'o on an imz»io<zxso scixle*. 
ozcazziizjatiozx of tlj«^ slag 1>X’' 11- JS. <5oz*<Jozi iaxs sliox\'ti 

tliat- tlxo anoiozxts sziiolto<i f liox’o ftzz* tlit^ diroot |jr»>- 
dnctiozi of Ixrons&o, v'.o. flxoiy lxT-t>txgJxt tlioir c*.o|>j>oji' oi-t> 
to tlxcz tin- aizd zziolsLe'*! - l_>z^az*izzg ari;*zvs of tli«z W'atorlxt^r-g. 

f^ozzxe> izxvostigzxtors liavo ost-imalori tlxo yzrodziotif *n 
of Ixz'ozxaso aizd tizz in tlxo 'X’'ransv'aal as totalling zzxillii irif-t 
of tozxs. fcJiiolx a yzrodxxotitzzx is zxttz-i'ly izx oxcooss of 
xxziy yxossilxlo Jooal drMnan<l and izx< lic^at-os a disti-ilzii- 
tion of tlxo xnotals t-lxrot igliozat trlio Old AVoz-ld. 

It is tlizn largo soxxlo of y>z*t>dnotic>n i tx fSozi t-lioi'n -A.fri<-iz 
(in ozzo single* aroa t.lzoro xxro said to l>o roznzxins oi 
foi-ty-t-lxrezo fzirzzaoezs) wlxiolx yxoizxts znost to ilxis zxr^'u- 
Ixoizxg tlzo xnain sonz’oo of tHc*! yirod tiotiorx of IxrotxsKO iti 
oarly days- JNTo largo azxcieizxt slag lzoa.y3s from t lit- 
sznolting of tizx aar/ C 50 |xj>e»r Ixavo Ixcs^n foixzxd olso-wlie«r<‘. 
A. rofzx'ixzt of tlxo jpa^xox-s alroaely yxzxlxlislzt^d iocstxlly t,ij 
tlxe^so woz’lcings, and tx syxooial z-ocyziost foz- zzxoro loft*-! 
izxf ozTnation, Avozzld afford azx izx t-orei>s ting itozn ft>r 
tliscvzssiozz at tlxo f ortlzooirxiixg rzxooti ng of tlzo Xirit-iwli 
Wssociatiotx Lrx Sj^ozxtlx -A.frioa zxoxct yczxxr, 

J^x-:ztjsr A.aT> W, Hcxx-maim, 

Hoyal Sclxool of IVIizxos, 

I^ondon, S.W.T. 


A ISTagleotc^ct ^sjpsct of SolentiAc Kesearolz. 

X'xzKmc aro tlxoxxsazxds of xvorlcors azxd sooros of 
sooz*otarios of soiontifio sociotizzs in Oroat 13 ri tain aloti*- 
wlio xniglit adrniro and aoooxxt tlxe^ ve^zzo of tlxo oont-<'ri- 
tiozxs in tlxo oxcooHoxxt loa<lor in IN'-A.rrT.mjEi of II>oo. 1 ix t>n 
tlxis szxlxjoot, zvliat tlxoy zvant is tlxo zxanxo ami 

addross of somo jxorsozx to ‘zvlxom tlxoy oarx rofor t Ii** 
nrolxiom zvlxiclx is sot to tlzom l>y ovory toolxxxioal yxapor, 
lootzzro, or zxoto zvitlx -wlxiclx tlxoy aro^oonfrontod- 

“ How do I indoxc rmis ? ’* is tlxo €^zzostion tlxoy 

for tXxoy aro q|zzito zxnvorsod in tlxo soionoo of izz<io>-' 

ing. In a fow xnontlxs of zzndor tlxo gzaid*zji<-»‘ 

(say Ixy t-olojxlxono ) of a slcillod ind03cor» tlxo tyrzx will 
«xo< 3 zxiro tlzo nooossary Jknozvlodgo and -will not iirt- 
jxrotxalxly tlxoroaftor oontinno to oontrilxzzto to t he 
^world’s storo of availalxlo soiontifxo x::'Ooorcls. ■'Flje 
odi toxrs of soiontifSo jozzrnals xnigixt, for oxcarri^Io* zziark 
oaolx cxr tiolo witlx a toraolcottodL nzzmoral^ l&oing tin? 
oorroot Hmssols Olassifloatxon nxzmlxor of tlxo ezzi>j«'*^'^' 
disoussod. MlEznv’ST'ijsr 0*Oomvt^v>!. 
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I T is jiast lii^-fcle mor© i^betrL iELffcy ycsa.rs sinco H.Ml.S. 

Cyhci.Zle^rhQe^ cctTne Hoxne, Avitii. Wy\rille> THoxnson. 
£LrL<i ^Vtosolesy a.l>oaar'<i, a*n<i ^ yoxin.^ a.ssist^ajn.'t of 
na^me of John IVlnx*r«ty. Only €t fow' of onr oldor* mon 
tromemhc^x’ til>© fittiinjEC-oxiti of t>h.a,t> goodly ship, or ©von 
hor homoooming ; hn-fc mcbny x*©m©mil3©ir fh© husy 
yoa^T-s wh©n na-fcnra^lisfs a,ll fh© world ov©r dividod 
ibK© sx->oil a,nd shared t>h© harvest of discovery. The 
C|niclc©nin^ impulse of that ceiehrate<l ox.pedit.ion 
lasted lon^ ; but in all the jjast half-century no 
otlxer shix> has sailed from a Kritisli port to explore 
the oceans of the w'-oi'ld. The deei> sea has been 
stucCed here and tliere so far as scanty opj>ortuniti€?s 
X>ei*mittod ; firitish home waters have not been 
neglected, the In<lian Ocean has had its turn, and 


even over the great depths of the ocean. Moreover^ 
as a Grovemment ship, the X>c*.:a« is all the w^hile in 
touch by w-ireless wdth her base, and the staff in 
Oopenhagen hixow w'hat slie is doing day by day, 
even in the nrjiddle of the I?acific. A.dd to all this 
the vastly imy>roved methods of preserving speci- 
mens, comparted w^ith the simjjle but far froxn 
inefficient means iix use aboard tiro dhcxXlerhQ&'r , 
Burely the scientific harvest of a deex>-sea expedi- 
tion should now'adays be ricli indeed. 

The voyage now in i>rogress is the greatest which 
the l^ct'Tux has ujtxdertalien, though her leader made 
a preliminary cruise over the greater part of her 
route some three or four years ago. The sliip left 
Oox>enl>agen last June, tooh a !z;ig:^ag course to 



the X>i.scoxye^ry c^xpedition is no small thing. Kut, 
after all, it is Oermany and Norway^ and lienmarh 
ill i^articular, that have carrie<l on tlie worlc of the 
< '7in7i€£Th^er^ The i>anos have been esfiecially fortu- 
iietf'. ^ In Or. Johannes Schmidt they have a shilled 
investigator and a bom leader of men. They have 
a wliip, the XJctfvct^ built and planned for scientific 
work, and equipped with every modern device and 
invention to that end ; the I^anish Oovernment 
seisms always r©%dy to put her in commission, and 
tht'. rich Oarlsberg h'und is always at hand to defray 
the heavy cost of a voyage. 

. explore the ocean in such a ship is a very 

<hfieront thing from the old days of the 
1 ht-u the shix>'s company toiled all day long and far 
1111,0 the night over the clixnasy w^inches and great 
^ *npen cables to get the deep-sea dredge aboard, 
dredge or trawl come up handsomely, with the 
hoJp of an electric winch, on a light wire -rope of 
n>sj>hor-bronze. .^s for "the deep-sea soundings, 
KM-o iw neither lead -line nor even I-K.>rd KLelvin’s 
sounding-wire any more ; but all day 
^ 4ill night long ICoho keeps calling the depth, 
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I^a-nama, is now- somow^here betwreen Tahiti and 
Noumea, and is due to reach Now Zealand soon after 
New _ Year’s day. There I>r. Johannes Schmidt 
wrill join his ship for the rest of lier long cruise, 
to the W’-estorn I*acific, the Indian Arohijielago, and 
home, somte time in 1 930, by w^ay of ^Madagascar and 
h^ast .A^frica. l>r. I*. Jespcrsen, I>r. Th. IMortensen, 
I*i*of . Ove I^aulsen, and I>r. J. N. Neilson will accom- 
pany the ship, some for jiart and some for all of her 
long voyage. 

"i^ie jL>€jL'rM*s route is planned, and the wrhole ex- 
jiedition is devised, for the further study the 

natural history of the eel. Whatever other men 
have done (Clrassi in particular, and Hjort and 
others) to unravel the life-history of the eel, it is 
Johannes Schmidt who has for many years been 
without question the chief student and highest 
autliority in this matter. The sto ry which we all 
learn is the story as he has told it. ^V'e know, from 
him, how from the rivers of Oreat Sritain the eels hie 
away to ocean -depths ovex- by tbe Bargasso Sea, and 
spawn and aftei* wards perish there ; and how their 
ofispring joux-ney slowly homeward to homes which 
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xaov«3r sa-w, xincioi-gpiiig: tifaoir s:tiran.#5c» teaiis- 
formatioii on t>lao ^Noti t-lxe* loaet> c3xn*io\xs ‘621 irx^ 

•wJaioh Ixo >ias 6ol<i xis is tlxa-fc t;Ho IKnroTpoarx anc2 
-A-moz'ican oc?ls Ixavo no6 ozzlj?' similar Ixaizlt^s Tbni; 
also rosort t>o 62io sanzo l>r€iocliTxg ^ronncl : from 
A?i'lxioli flio ofPsjzring of t/tio lat>6or fxirn wostiw^arcl 
and falter flie slzort, road Honxo, A\diilo -tlrio, JEnrojioan 
ool-fr>’ l®avo all t>lio l>road ^flanfio Izofox'o fixom . 

Somo fiffy yoars ago -tizaii fix's6-<slass iolxfliyologisi:-, 
21>r. Oiixiflxor , l>olio’vod flitxf “t-lxores ‘woro l.^wo sjxooios 
of oe>ls iix TCiirojxo and flxrt^o in .A^morioa, oixo si>oc5ios 
Ixoing com moix 6o l>o6li sidos of flxo A-tlant>ic ; wo 
no%\' Icnow, fi'om I>r. /Sclimidt, trfiaf t>l»Ciro is fcnxf- ono 
sjpocios oxx flic^ "wosti axxd anotlior on flio oas6 side of 
•fclxe J^Ioi'fh -Auflanfio, '3''lie sotx6Jix^rix oceans, on t>lxo 
oflxer Ixand, confairi rxiaxxv sjjxecies, xx.nd some Here ixx 
t/lxe *w^es6ern T^aeifxe lie tvHe Headc^ iiarftirs of file friHe. 
THe goxioral disfrilxxifion of fHe gx>niis is 

cxxrioixs and inf eresfiixg. Oiir Kixro|xean sx>eeies 

raxxges all t-He from fixe W^liifce fc>t*a to tlie ^laelc, 

and is sai<l oxnexx fo slij^z t>Hrc>xigli tlio ^^ness Oanal riov%' 


and fHon ; Htxf afiart. from sixcH etxanoo inxmigraxxfs 
fHo frtod f-?ea and also t.Hc3 T^ersiaxx Oxilf ax'o liarren of 
eels- Ixx India fx?^^o sja^eies are conxnxon, one Avitli 
long fins aixd one "wxfH six or f ; and flxerx^. ax*e sev-eral 
nxore in t-He ‘t.rox>i<^ci'l jxaxds of fHe T ridiaxx Oc^ean, oixo 
of t-Hem e3cfen<liixg 6o ICxist. -Africa. ''Jriiere are eels in 
^Madagascar, ^Maxiriti ixs, an<l all fHc? oflxor islands in 
fHe "wesferxx x^arf of fixe Indian Ocean, axxii so fliere 
are on t-He oflxer side, all fHe •w^ajy from t>lie Andainaxxs 
t>o JSxxmafira, Ja'va, and N^o’w Oxxinea ; Hixt. <vs-^it.lx a 
trifling e 3 coex>t'*c»n) t.He^ are laolcing on tlxe -wlxole of 
tlxe nor til, ’west, and soxxtlx-w'est coasts of -Axistralia. 
Tlxere are eels in OHina and .Tajxan, in tHo I*lxili^- 
X>in«fts and tHrovigHoxxt I^ol^^-nesia (e3ccex>f> io tHe 

iSandwiolx Islands) all tlxe way from INTortlx Jax>a'TX 

to ZeSTow 5!!iealand ; save only tliat tHey Heeome 
scarce in tlie inner waters of tHe M^alay -Arolxix>elago, 
Hetween trJiam and tHe nortHenx coasts of Hxinnatra 
and ZBomeo. On tHe otHer Hand, tHey 

on all tHe coasts or islands (^save tHat jxa’rt of A.xxs- 
tralia already mention.€?d) wHicH face tHe deexx w^aters 
<?f tlxe Indian Ocean or of tHe I*acifio. In I^exv 
Zealand, in Talxiti, and in many otlxer I^acifio 
islexnds tHey are very aHnndant and grow to an 
enormons size ; l>nt on tHe otHer side of tHe I^aoific, 
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all tHe wray from KZamtcHatlca to Oax>c Horn, eels 
are oonsx^icxxoxxs Hy tHoir aHsenoe. 

THis is a very striking fact, and xxot less striking 
is tHcir total aHsenoe f ronx tlxe Soxxtlx .Atlantic . 
1*Hey ax'e x^^ontifxxl (as w^e all know) on HotH sid«iti^ 
of tlxe ZN^ortH Atlantic, and on tHe w^estexTrx side tHey 
exetend tHrotigH tHe West Iixdios as far as tHe nort'H 
coast of ^oixtH A.merioa ; Hxxt tliere tHey stox>, aixd 
none are foxxnd eitlier on tHe east coast of 3oxifcH 
Amox^ca or on tHe ox^X^osite coast of Africa soxitli 
of IMorocco- 

Hore is a comxxlxcatcd "WHy are eel>. 

X>lcxxtiftxl tHroiigHoxxt tHe w^ostern I^ax^ifxc, Hxxt aHsctit 
froxxx all tlxe eixstc^rn Half of tHat occ^an ? WHy ar<- 
tliey ixresexxt oxi Hotli sidx^s of tlx€^ NortH Atjfe.Titi<- 
ocean, Hnt aHseixt fronx HotH sitles of tHe Month 
Atlantic ? 'W’'Hy are tlioy <?ixc side ct 

A.n.stralia and aHsent froxxx tlxe otlxer ' ? Ixx tlw- 
strictest seixse ono nxay call sxxcH a jxrolifeixx as tlii>i 
an ixxtex'esling one, Hescaxist* it is ]fxlain tHa\ it eaxx Im* 
only s<:*lvx3<l Hy x^ixttixxg tw'o and tw‘<x X-egetHc-r ov^ i* 

a w'icle rxxrxgc? of 

as l>lologicxxl ixx vc^stigxxt ions. J^roh- 
1 <?!Xxxh of geogray>lii<-ai distrilm- 
tioxx xxrc gcrxerally ixitf^rest ii i'^ . 
tHoiiglx fxrc often |^>xx6 Xo our 

’wt’^its* <'xx<i to solv’^c t . Wh<'l^ 

find tlie tsxfxirs, t Ht* kiixg-ei*id»,^ 
or tHe Ixmg-fislies i*-at.*H wxlli iwt* 
or more sc'jxarate aiicl rcriiott- 
Hal>i tat. ions, arc^ coxxteiit t<» 

iixx'oke tH<* ‘ Ixxstorix* factor,' mui 
to lake's it for grant€'*<i tliixt a 
wfder distri Hixtion in some 

l>x’ece< l<:*d arxd kfd to f h#* 
jxrcssexxt concl itioixs. ''Plix? dist rihn- 
tion of c^oi'ixl i*ec?fs c <*axi nwu'r 
ox* less sxxtisf actori ly e?cj>laiii h\ 
ocisting HydrograjxHical |>hc*ut>- 
menxx, wit H agaixx sonxx*. lic*‘lj> from 
tHo Histox'ic factor of geology. IVIost of tH*- fh^ep 
sea fisH<*s seenx to roxxxxx tiie wixle w^orJd ovyr, ft> 
tlxoiigii tHe gesixeral xxixifoi'xxiity of tHe gretxt clcjith;-* 
of tHe sea set no Harviers ixx tlxeir xvay. il\it thr 
ecds, tHonglx cajxaHle of travelling inxxxiense tJxstitiu'^ 
ncvertHoless Have tHeir well-<leixned arexxs of <31“^- 
tri Hiitioxx , l>otH fox* tHis or tlxat paxrticxxlar 
and for tlxe family as a wdxole. THe t>iit 

to stixdy tHe Halxits and tHe distrilxix tioxx of tlie 
vax*ioxcs eels, Hxxt tHex’e is notlxing in tHt5 x?H<uuisrr\ 
and pliysics of all tHe ooeaxxs w*HicH nex^d He 
xxliexx to tHat Hiologioal jxroHJtsm : Hydrtxgrai >h> 
a great and axx indispoxrxsaHle paxrfc of xxer woj k. 

THo Japanese eel, tHe c?>el of tHe !Nortli 
is closely akin in HaHits and otHer'wise to il»*- two 
eels of tlxe Atlantic ; and, Jxxst as tHe yoxmg <>f 
own eels traverse tHe sHallows of tHe i^ortli Soa to 
enter SritisH rivers, so do tHoee of tHe *lrt|>aiio*so 
species cross tHe sHallows of tlxe 'Velloxv 
tHeir w^ay to tHe xrivers of OHina. In all px’<>l»;*^Hilit> 
tHey Hreed in tHe deep -warm water soxitl* o^ 
Japan, in tHe xr^g^on w^Here tHe Klnro Miv ti taKes 
its rise, xmder conditiozxs somewHat like tx> 
somewlxat cooler tHan> tHose wHioH oHtain t-a 
Margasso Mc^a. Snt t>lxere is no eel in tlic nor 
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JPa^oilicT; wliioli ±kx€^ lori.^«^r («!.» t>i:io 

ISiii'oxsoa.T-i ool cioos) fx^OTJO- -tlaoao W€i.r‘m. wa.tror's t>o -tVio 
c3£UBi:>€»a7J::L e»iclo of tiliio ooesa^xx, A vory" sin^-ileuir }>£ktic]ni, 
oir tiorxjt^iAes, of *wfiui:*x»x wcbtsor rixns faui- t>o 15131 o oa^el^wcLjrci. 
from, -fclio C^tjioo3:x»la.nd oo€K4S(l5, to tlio inortli'wa.x-cl of Now 
!Zoa-la-Ti.cl, «t7iicl ho**© 330»»il>l;5r<^ ci,TxdL o'vorx j>3'ol>a.l>l3r, is 
tlxo ohiof l>i'Ooclinj^ ^l«too of t>lxo soutliom ools. At 
tlio same? tirrxo tHo ooixxjxjBtra.tiv'oly llxrxitocl distritm- 
tiorx of soxTxo of tlxo ools j^oos to slxow tlx».t 

tlioso etro i>ooi- tx-eLvollors, cbrxcl fitr-o somoixow or otHor 
Ixocl^od in l>y nnlcnown l>SLX*x*iors . Wo Ijo^ixi to soo 

wlia.t a, wondorfnl fiolci of invessti^gation X>r- «Joliarxnos 
^^cjlxnxidt Ixas metclo liis o'wn. Jl^or &> sooro of ciifiPox-ont 
tlio IxrooclinjK p^la-oo of oaoii lias to l>o clotorminod 
a,ncf»tlTiio rootos fcxllowocl l> 3 ^' old «tnd y^onng Itlclv^o to 
l>o maj>j>od ont ; a^roomont w’^itH tlio know'xi lx£i.l>its 
of 0 X 11 * own ools lx£xs jxerolxfibnoo to Ixo vorifiod, or* 
l^orolxa.nco to fc>o disjxrovod. "Evory looality a>nd 
ronto mxist l'>o stndiod in roga^rd to its Ixydro- 
j^rajxliioa^l foatnros, a^nd 'wlxat tlioy liavo in oonxixxon 
nxnst 1>€3 nxado olear. Ixx tlio ond gonoral tmtlxs and 
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oomimon foatinros xnay omorgo, giving an insi^lxt 
into tlio Ixistory of tlxo ool-trilxo and tlxo soxxroos 
from ■wlxiolx tHoir strango fialxits or instincts 
oamo. 

Tlxoro is a oiirioxxs littlo f>oint, to 'wlxiolx I>r* 
Jotiajxnos JSclmxidt Ixas diroctod attention, in tlxo 
namo wlxiolx tlxo col roooivos amon^^ many romoto 
races of rnoxx. It is called ' Tixna * l>y tlxo JMaori, 
Q^nd its nanxc ixx i^atxxoa, tlxo l“*liili]^>j>ino Islands, and 
ovon in 3Mada|?asoar is Ixiit a slij^lxt vax-iant of tlxo 
sarxxo word. Tliis loolcs lilcio a jxago fronx tlxat early 
liistory of tlxo nxijaprations of soafax-ixxf^ nioix of wlxicn 
I^rof. Elliot JSiixitlx and otliors Ixavo told xis. Wlxon 
w'o find in tHo Soxnitic lanjE^xia^os and in Oroolt wlxat 
looks vory lilco tlxo sanxo word ixx or Jta-aay, 

tlxoix^lx it Ho xxsod of aixotlior fislx, 1 sHovxld not scoxxt 
as ixxx£>ossiHlo a ooixnoxcioxx Hotwoon all of tlxoso ; 
for w'o Hogirx to soo tlxat a foxv aixinxal names are so 
old as to care littlo for lingxxistic l>oxindaries, and 
are jxorHajxs tHe oldest of all old -words sxxrvivdixg 
in tixe speecli of xnoxx. H. W. T. 


Oil 2Lnd tlxe Oil S.xxs'ine- 


^.^TI^OE tlxe foxxndation of tlxe mineral oil indxxstry 
^ maixy a jxi'eciiotioxx of arx oil sHortaj^o to ocoxxr 
AA'itiiiix tHe lifetime of tlxe jprc^^lix't Has Hoerx made ; 
l>ijt in sj>ite of tHe astoxxndin^? increase in tHe xxse of 
oil as a fixel w'-itHiix tHo last tw^o decades, a consxxnxjx- 
tion wHioH is cortaiixly still far fronx Having reacHed 
it.s j>i'‘alc valxxe, tHere is xxot tHe remotest reason to 
ai3t3cipate xxn oil sHortage witHin tHe neasit Hxxndred 
>'c»Axrs. Indeed, ixx view of tHe knowm reserves of oil 
in HitHerto tin tajpjxod fields, and of tHe vast q|xxanti- 
tit's still rexxxaixxixx;^ xxnder^fronixd in jxartially e^i:- 
^»loited clistric^ts, f titxxx'e 1^501 xer at ioxxs sHoxxld Ho secxire 
tx^ainst axx oil sHortxxg^e for at least a tHotisaxxd years, 
t’o-day, tlxx^ world’s oxxtj^xxt of oil is far Helow- tHe 
<'a|>acity of -wells actxxally in jxrodxiction, axxd were it 
not fox* oxi t]fxtxt-linxitinf5 agreements Hetw^een oil-jxro- 
eixic^HjL^ xxxterests tHe market -woxxld He fiooded. 

line <;rxide xnixxeral oils do not xeacH tHe corxs timer 
as sxioH. for Heing; comjxlexs: mixttxres of HydrocarHoxxs 
of widely varying volatility, tHey mxxst first He snH- 
jeoted to distillation and otlxer jxrooesses -wHereHy 
t.lic crrxitie jxrodxxot is divided ixxto foxxr main gron^^s, 
tlxe Ixoiling - jxoixxt ranges of -wHicH serve for tHeir 
chief jixai'ket ciassifieation. l^etrol is tHe first of 
these fractions, distilling over at texnjxeratxxres xip> to 
and ooxxstitxxtes tHe xnain sxxY^I^^y tHo 

vvi»rld’s motor s}pirit. Klerosene or jxarafiin oil, dis- 
til lini^ Hetween and 300” O., is oHiefiy in denxcxxxd 

as an illtiminant. THe Heavy fxxoi oils, Vxoiling 
lietween 300” and 3^50” O., are Hm^nt directly for 
*ptc^am raisixxg or in engines of tHe I>iesel type. THe 
lotirtlx axxd fiinal fraotion snjpjxlies xnainly IxxHricants, 
and jxitoH, 

Tlxe relative ^rojportions of tHes© foxxr fraotioixs 
vn,ry witH tHe natxxre of tHe crxxde oil ; jxetrol is 
jxinst ixx demand and tHerefore commands tHe 
ci^?l*c 5 st i>rice. Ho mxioH is tHis tHe case to-day tHat 
jxetrol fraction, altHongH in tHe Hest? of oils never 
fniioxaixtixxg to more tHan 20 i>er cent of tHe total 
3 i{^t> 3 lJatxoix pirodncts, ]pays for jxractically Half tHe 
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■total oil jxrodxxotioix and refining costs. THxxs tHere 
is every incentive to increase tHe yield of x>etrol Hy 
tHe tHermal decora jpos it ion or crs/cking ’ of tHe 
Heavier fractions. So sxxcoessf xxlly Have sxxoH 
inetHods Heen ajx-pliod tHat, -fco-day, tHe jxrice of 
jxotrol sHo-ws tHe least increase since 11^13 of any of 
tHe commodities in everyday xxse, and tHis in spite 
of greatly increased costs of jxrodxxction and refining. 

THe remarkaHle de x^elo jxment wltHin tHe last foxxr- 
teen years of cracking processes is clearly HroxxgHt 
oxxt in tHe foUow^ing talde : 

JF^jsraox. X*aox>xjonoi>r xisr nxjh: X_r,S.A. is IVf xxl.x:.ioss 
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H\it for tHis development ixx cracking and otHer 
pirocessos it is clexxr tlxat, in order to meet tHe de- 
mand for petrol as a motor spirit, production woxxld 
Have Had to l>e practically doxxHled, wHitH tHe xresxdt 
tHat tlie petrol f ractioxi -woxild Have Had to^ Hear 
soxne 80 to OO per cent of tHe total exmde oil pxNodxxc- 
tion and refining costs, and tHe market prdoe of 
petrol w'oixld Have Ixeen doxxHled or even treHled. 
THxis tHe increasewi efficiency in refining, w^HicH is 
cHiefl-y^a result of tHe introdxxctioxx of cracking pro- 
cesses. Has not oxxly kept down tHe price of petrol to 
tHe consxxmer, Hix*!; Has also prevented a was-feefxxl 
floodixxg of tHc market for Heavy oil, »o tlxat tHe 
price oHtained for tHis fxaction is more propoxrtionate 
to prod xxo tion and xrefiLning costs tHan w^oxxld otHor- 
wrise Have Heen tHe case. 



lOOS 
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IS von. so, 'tiio x*olcftJvo i>T‘ioos of pjofrol ctncf l:i.o»vy 
oil, whom ooTO 5 >€wo<i on a.n onor-i^y^ ooxitiont; l>CLsis, £tre 
a,p]prox:ima.t>oly^ 3 oir -4r to 1 - Tlxoro is tlnis ovor^ in- 
oontivo foT* tixo ciovolox>niont> of Jtioctvy- oil -l> mining 
on^nos siiit«tl>le> foir xxse nndor* oon<3itions in "wHioli. 
tlio j>ot>rol cir-ivon motor Ixcls liitliorto roij^noii 
siiy>r'onio. -A. movo in tliis cliroction lxs,s a.lro«bciy' 
l>oon m£i^o t>y tlio introdnotion of tlxo X>iosol-tyj>o 
lioa.vy'-oil- l>xiT*ninjg on^ino for tlxo jmrj:>osos of motor 
roa-cl tx*«insi>ort. 

X>ioMol onjginos oa,n l>o oon voni<L*ntl>^ oletssifiod ixxto 
tHroo xnain t>^I>os, fxooording to tho sjxc^d 4a,t w^Hiclx 
tlx€^;v^ «^x’o dosi^xxed to rum. ^ow aixd modixmx Rj>ood 
c^n^inc’is Avliiolx dovelojx tHoix- foil jxovtror cbt 
sjxoods Ixolow^ r>00 fxixd lOOO r.jx.m. rospootivol^V" *x.ro, 
olxie>fi>' oviix^ to ooxxsidor»tionM of xvoif^lit j>or xinit of 
^o^ivor dovoloir>od , j3ro,otica,lly rostriotod to xxso in 
sta,tiona.ry iixsta-llixtioxxs or for xna,rino jxnri-xosos, axid 
to loss oxtoTit in ra.il'wet^y' loooniotivo i>r«Lotioo. 
TTi^li sy^ood Iliosol on^ixxos rnnixinfs^ «,t s poods of nxoro 
tlxa.xx lC>OC> i-.p.xxx- Inxv^o tlxo £xd v 2 Xxxta.go of Ixiglxor 
pc>xvor-"W'oif 2 flxt ra^tios tliaix tlioso possossod Ijjy' tlxo 
lovi^or riaixixin^ typos, and aro l>oxix|2C sixooossfxxlly 
onaployod for Ixoavy road transport. It is prolxalalo 
tlxat tlio nso of snolx oix^inos xvxll, in timo, l>o oxc:- 
tondc^d to tlxo li^lxtc^r olassos of roa<i transport 
voixiolos and ovon to airoraft. 

Jix addition to tl»o g^roat savirxgc iix fixol oosts, tlxo 
ixso of tlio I>iosol oni^ino offox-s ftxrtlxox* ixxi jxortaixt 
advanta^os sxxtiH as |E?roator oflxoioxxoy, coxnprossion 
il^nition, loss v'olxxxno of fnol oarriod for a ^ivoxx 
xniloaf^o, praotioally olimiixatod firo rislcs, axid a ro- 
dxiction in tlxo sizo aixd aroa of tlio ooolirigf systonx. 
Iflio xiltiinato sxxooossftil ayiplioation to road axxd air 
transport of tlxo Hi^acli-spooci I^iosol oxx^^ixxo will, Ixow- 
ovor, dopond largoly xxyxoix tlio oxctont to w'lxiolx tlxo 
dosi^xxor is sxiooossfxxl iix rodxioixx^ its inlioroiit dis- 
advantagos, tlio oliiof of xvlxiolx aro low po w or- woi|^lit 
i‘atio, starting diffioxxltios, tlxo offonsivo natxiro of tlio 
oxirliaxist gases, oil csroopago, axxd lioavy traxxsnxissioxx 
strossos. Xt romains to Ixo soe^sxx, if axxd xvlxoxx the 
Iioavy oil ongino Has Hoon sxxfiiciontly dovolopod 
to conxpoto sxxccossfxxlly xvitH tlio jiotrol xnotor, 
w^HotHor tlio rosxxltixxg domand for Hoavy oil w^ill 
not load to siaoH a lovolling out of pi-ioos for tHo 
rospoctivo fixols tHat tHe Iliosol ongino w^ill Ho roHHod 
of ono of its oHiof xnorits. 

THoso rocont dovolopmonts in tho Hoavy oil ongixxo 
and its xxsos aro a strong incoxxtivo to oontixxxxod im- 
ro vomont in tlio potrol motor. XJntil tlio gas txxr- 
ino Has Hocomo a w^orHing jxroposition, tlio main 
lino of improvomont in tHo reciprocating typo of 


[;l>3g20E3M[»1K», 2JO, 1025S 

engine lies in tHe direction of an increase in tHe com- 
pression ratio, an xxpper limit to w'HioH is set Hy 
tHo incidence of tHe woll-Hxxown pHenoxnexion of 
Hnock.’ Iix attaokixxg tHis proHlem two lixxes are 
Hoing actively pxxrsxxod . Some classes of motor 
spirit, sixcH as Henzol and otHer aromatic Hydro- 
carHons, do not give rise to Icnoclc, no matter How^ 
HigH tHe comprossioxx ratio may He ; Hixt Hy far 
tHe larger HulH of oxir potrol supplies aro ricH in 
parafFixxs w^HicH aro notorioxxs o-ffendcrs in tHis 
respect. X‘'o reduce tlio troiiHlo tHe cHoxnist is oix- 
gagod in studying tHo effect of Hlondixxg tHoso 
different classes of sjxirit and Has also attacHod, 
xvitH considoralxlo success, tHo proHloxxi of treating 
Had jxetrols vt'^itH suHstancos sucH as load tc^ra- 
etlxyl, small additions of xvHicH suffice to reduce 
tHeir tendency to Icnock, so tHat tHe < doped * 
fuel can He Hurnt in engines of a coiilsideraHly 
HigH or compression ratio tliari xvould otHcu*Wise liave 
Heen possiHle. ' 

JF*xartHer, tHe engineer Has not failotl to roi'^lisx^ tliat 
correct cylinder Head and pistorx design itA an iiri- 
jxortant factor in^ supyxressixig Hrioclc. It is liow well 
Hxiowxx that, otHei* conditions suc^.li as turl>ulcncc, 
freedom of tHe excjxlosioxx cHanxHx'i* from liot spots, 
cxtc-, Heing exyual, tlic^ iixc‘ideri<»<^ of Iciioclc is largc^ly 
controlled l>y tHc^ distance of UTiirixped€*d trsxvcl of 
fiarixc tlirougH tlie exciilosix'c niixcture xieax* t He l>c*- 
ginniiig of tlio firing strolcc*. 'Tlius tlie same ja^trol 
can l>e Hurnt xvitHout giving rise to Itnoc'lt at ft. 
Higlier csoriipxessioii ratio in a small cyliii<lex* .tlxaxi in 
0X10 of a larger cayiacity . I-iiHewise^ a central y>ositi<jn 
of tHe sparHing plug, or, Itc^tter still, iiiultijtU* j»ouit 
ignition, materially assists in its s i n iprcssi on . 

THe exependiture ixx CSroat Xiritaiii on poti’ol alone 
is aHout i^lxO, 000,000 j>er annum, and is stefitlily iii- 
oreasixxg. I^ractically tlxo v’^lxole r>f these suy>xili<»f^ 
are imported, and there is little or xxo j^rosyictct of 
Homo-produced spirit materially affoc'ting tliis state 
of affairs. There is, tHc*reforc, a gx'cat inclucomciit 
to use solid fuels for road trxxxxspoi-t pui’jxosc^s. Tlifil 
the coal or coHo firexl steam-dri ven lorry coxxtixxiieK 
to Hold its ow^xx in spitx^ of its ojx exceptionally l<x\v 
tHerixxal csffioierxoy is a xjlear ixidicatioxx of tHc‘ vav'<t 
possiHilities opeix to a xxxotor xvlxioH W'onld comlxixie 
the eflicioixcy of the ixx tern al comHxxstioxx engine 
w'itH the lo\^’' cost of coal. Intexxsive ocperimcntal 
^''ork: and exhaustive tests on road veliiclos fitted 
x?^-itH internal coxnHustion exxginos running on gfi^ 
generated in suctioxx producers aro xxow^ Heinjl^ 
carried out ixx Oreat Ur i tain and other couxx tries 
w^itH much promise of success. 


Xc:c^ Axid G-enerAl Dir£i3rson*s 


"TT^lEllrOMI time to time theories claiming to He 
JL? scientific are put forward, most freq^uently 
i-u the domain of astronomy, -wlxicH fail to secuire 
the recogxxition of the oi^Hodox. IFor the most 
part they pass q^uioHly into desex*ved oHlivion and 
are Heard of no more. THe fate of Oen. I>ray son's 
Ideas is <jTnte peculiar. They Have Heen It opt alive 
■'Hy a devoted Hand, of disciples. Hut no qualiffed 
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astronomer w'Ho Has considered the theories can 
profess more than the mildest interest in tHcin. 
This attitude Has led to resentment, and the X>ray- 
sonians Have not Heen sloiv to malte accusation-'^ nf 
oHscurantism against the astronomers. As 
world owes its release from the tyranny of dc*; 4 ,ma 
to nothing so much as the development of SJ* tro- 
nomy, and as in no science is the co-opcm tion 
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l>ot>’W’Oor\ p>ro:fet€ision«Ll a.rLcl £t.mcLt^oux* so coirciis>]» fr-ixii;- 
fixl, etoicl firosly «.ols;novt^locigo<l, suoH cboouss.t^lons i3ci.a,y 
vp"oll l>o <JJtsmisso<i «bxn.ULsc»dL iixdifiFoironLOo. 

j^l>ou.“t> t>lxo ixxiclcilo of "tfai© 1»/Si> oonfiiry 0«t;pt». -A.. W- 
T>x*a* 3 ^»oin., a>ftiox* ex ooixrso of sfocly* afi Or-oorx'wiolx 

Ol>soT^s,tioi?37-, '^ets €i,T>I>oiix.^oci -fco "tHo sf.s>:S of f.fxo 
X^oys-l A.oa,<ioixx3?' "VVool^wiolx «tTxd. ga.vo iiiustiirxxci>ion. 
iix svirvoyiixg exxxd i>T*a.ot>ioaL,l si,st/i*oixomy foi" a,'fc>oxx'fc 
fift^esoix y^efitT-s. S^ir .JoHix Morsolxol ’s *’* Oof-liness of 
Ast>x*or> om. 3 r ” Hs.<l l:>oe*ri- cwfo^-ifesd €xs ffio offioitxi f.o3iLt>- 
l:>oolc, cbxxci X>r*fib>^sorx follow'ocl if>s fox* s. fimo, 

ovidoTxf-ly 'wit.lxo«-t> a,j>j>xoc5ia,l:-iix|^ f>lies rx«Ltivixo sxxxd 
lim ifs-fioixs iixfioxoxxf irx ovoxx xxxx a^dniira/lxlo ojxsxrrxxxlo 
of ffietf. of Avoxl?:. Ill voxxfxiebll^?' ho hocetxixo dis- 

t^rxtiisffod "w'ifh JFfoxschol’w ox j>osit>ixxri of -t-ho Mixhjoot. 
of jxxooosKioix . fhxxt:. ooiiif hx^ ixxighf h«LVO xof orxod 

f-o fho Ticia,t:.honnia.t/ic;^xl t-liooxXi. -which f>ho xosulfs 

A-v'X'XO ixva.ila,l>1o t.o hiin oixly iix f-ho htxxosti oxxflixxo. 

1 of doixi|: 5 - mo, txrxd j>cxha.j>s dct/oxxod hy fho 

of Mxjoh £x csoixxmo, X>x€xysoxx oinha,xl?:od oxx 
tx l^oomo't.j'iotxl xocoTXwtnicf/ioix of f-ho ■px'ocoMsioxxtxl 
iiiotiorx oIxMorvod ovox 4x coxx»idoxa,hlo j>OT*io<l of 

tii^io. Xii f-hiM ftx«lc hc^ sho-wod ixo lifflo irxiarorixiify , 
hill, Iho oxit-ooxxio -w-ixM dooixxod t,o f Evoxy- 
-vx hoi'o iix -t-ho J >xa>''MOixifxix 1 it/oxfxt/xa xx’t xxii ivjxfi oxx is 
i^rxoxcd. JN^ow tiiio xoixl -which hs,s 

t<* he- solvt^d is Irhc rxxotioxx r>f ‘the oxxxtih’M fxxis ixs sl 
wiiolc, cvxx<i fho ^xuixoljv omjxixioixl doscxijxf ioxx of xx 
jjiit‘1 of it:- c?«iix xxovox t>o sixtisf XTixxt-hox tiha,ix 
this, t-hxj? <l<;MCX‘i|>t>ioii , stxch ixs if is, is <lov'oid of enny 
« 1 V III! rxiictxl Ijtxsis. 

''Viix* cLt-tit-iido of ■I_>xrt,>^MOix -ixxid Ixis followoxs fo fho 
1 ht’ioxx of pcxxxv* it.£xt.i<^xx is \iTX<lofirxod . jxxo ixiof 

ji}>|xsi rojxf I V ill doclixxod 0'|3i>ositioxi fo if ixlfogof hox, 
hut t.hc\v cljxiiTX fo ija^xxoxo ifs a juilic-ixfioix fo f-ho 
of -fxxoct^ssioxi . Wfixxt: fiicw c^voxlooic is fhxxti 
thf' iist-xorx* >iiicx* is iiof fxoo l-o select-. Ho xxxxixxiof 
i*<’iiiov''o tlix> xofxxfioxx of fho otxxfh fxonx fho ox>x^xxxt>ioxx 
uf ii- xxiil-iixsxl Ixx'v^’", stud xxf flic sixxxio f.iirxo xiso fha-f 
v<‘r\' Ifxw- 1-0 fho Y^OMifioxx of fho sixri eirxd 

iiitjoii. ^Wlixxf A>xtxvsoix foixixd -wa-s l-lio oscxxlafixx^ 

* 'u't‘U'* to t>hx> ;path of t>ho oaxth ’s j>olx^, axxd if xcjxxc- 
KtMit-s 4x faix ai>x>^*<»E^i Q'f 'ioix to fliaf yxafh o-v^ox a 
tijiK-! -\%"hicl\ is c|ijifo loix^ ixx oxio soxxso hixf shoxt ixx 
<‘<>iiiy^ax'isoix Avifh fho jxxe^cossioxxal jxoxiod . The fact 
tlijxf if accoxds xx’ifh fho ^osifioixs orx ■vN’-hich if is 
hixMcil alloxds xio j txsf ificaf ioxx fox oxfxa^polafiori ho- 
st >ii* I fhoxxi , axxd fhis is fho faf al dofocf exf fho fhooxy. 

Hc'xc f>io sfoxx xxxighf havo orxdcMJ., fox xiojxxxlax 
iiiti-rcsf irx fho sxihjocf of fho oaxfh’s jixocossioxx 
"would jxof hy ifsolf ha-vo sixfficod fo ltooi> fho cxilf 
iiliso. This -vifalify has hooxx hxoixghf ahoxxf hy 

attnolxiixg fho fhooxy fo fho -pxohloncx of aix loo Ago.^ 
L>i'fi.yMoxx's Txoxf sfoj*, xjtx facf, -was }^~ 

tlulj^o ixx fhaf jxxoooss of xxxxlimifod oxfxapolafiorx 
^vhi<*h iach:s all -v'alid f oxxrxdaf iorx . T'ox -whaf is ixx 

fho osouilafixxjg oixolo fo fho xxafh of fho oairfch^s 
mt'tiTi ;polo 1 x 0 foxxrxd fho ooxxfxo from, fho jxolo of 
<‘clijpfio, fo|; 5 oflxor wifh a jxoxiod of xxoaxly 32S,000 
ycjii-is, _ Jdoxo, fhon, ixx a laxj^o jxoxiodic olxaxxgo in 
thi‘ ohlicjiAify of fho oclijifio, is an oxx^lanafioxx of 
I a ^hvcial cyolo roady fo hand. J3y fhis moans -whaf 


A.i*o r itw X>at^, X>tzira,tJk>n, aact .AuStronoznlcsaX Oauete sus 
by lata iMtaX.-OaKkaral A. X>jrayaoJtt and recexttly eon.- 
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xxxiil^hf ha VO passod as a oxiido vox*sioix of asf ronomioal 
dafa -wifh ixx a limifod xaxx#?o of fimo ^was hxoxxglxf 
ixxfo a hold whoxo ixxxcoxfaixxfy as fo fho faefs xoi^^xxs 
sxi-proino axxd arxy fhooxy on joys xxnvronfod fxoodom 
fxoxn cxifical fosfs. 

MTixclx of coxxxso has hooxx xvxiffoix on fhis sxxhjocf 
fxom sovoxal jxoinfs of vio-w. The difificnlfy is fhaf 
fho ovidonoo is nof so jixociso, cohexonf , and coxxx- 
j^lofo as fo j>xosonf a dohixifo -pxotilom fo asfxonoxxxy 
af all. The dorxiaxx<ls oxx fho i^oologisf axo hoavy^. 
H.O ixxiisf fixsf agxoo oxx fho aixjxxoxinxafo dafos -whoxx 
fho sxxccoHsivo ^laciafioxxs hajxjxoxxod. Then, fox 
fhoMO dafos, ho xnxxsf dofiiio fho -wholo axeas affoofod 
simiilfaixooxxsly ovox fho -wholo sixxdaco of fho ^loho. 
T'inally, ho xrxixsf ho jixojxaxod fo sfafe N^^haf xvas 
fho disfxilxiifioxx of land axxd -w-atox, and xnoxo ;i»xo- 
cisoly -whaf v’^as fho olov-afioxi of fho laxxd axoas, fox 
fhoso axo coixsfarxfly chan^ixxp?, ov«^x all j>asf goo- 
logical finxo. If is only -w-'hoix a cloax sfafoxxioixf -oxx 
all fhoMO x^oixxts is f oxf hooiixirx^ fhaf fho jxxohlom 
-wdll xoaoh a sfago of closox iixtoxosf. IT ox fhorx if 
-will i>ass ixxfo fho haixds of fho mofoox'olo^isf , axxd 
ho -vxill sfafo ixx foxrns of liis sciexxco ho-w fax ho caxx 
^o ixi oxjxlaxnirxj? fho pliononrxorxa -vv^ifhoxxf xoq| laixiixg 
any holj.> ixx fht^ foxxxx of o:x:ct?j>fiojxal ox <xvox‘loolcod 
asfxoxxoxxxic^al ooxxditioxxw. Tf ajxjxoaxs <x^xito IxVcoly 
fhaf ho ■\^’ill ixood ixo assisfarxco af all. Those in- 
fo xosfod iix fhis jxhai-io of fixes sxihjocf -i^’-ill liixd if 
discussed in a if:>oj>xil4xx foxxxx ixx a xoconf -woxh hy 
X>x. C 111. 1^. Tli'oohs, Oliixxato fhxoxij 2 :h fho A^os.’^’ 
Jf af fixe oixd of all fhis flioxo is an oiifsf axxdiixg" 
lialaxxce fox fho asfx'oxxo nxox fo soffit', an<l ho has 
no ofliox moans of dis^xiifingc if, fhoxo is always a 
fixnd ,on -w-hiolx ho esan dxa-w witlxtiixf disf xixhiixj^ his 
acooiinf of iixvost-od fliooi'y. J^'ox w'hon if can ho 
osfahlislxod hoyoxid doxxlxt- fhaf fhoxo havo hoori 
fiinos -when flio C5axt.h’“s sixxfaco lias xcooxvod a' 
dolxcioixcy of hoaf, fho oh v ions ixxfoxoixco -will ho 
fhaf fho snrx's xadiafioxx has flxicfxxafod in iixfonsity. 
Thoxo is xxo xoasoxx fo assxxnxo fhaf fixe*- sxxix has 
always jxxodxxcod heat af a xixxifoxm xafo, hnf xafhox 
fho coxxfxary . XJrxf oxf nxxaf oly , fho ^[oological oA^idonoo 
af jxxosonf is foo anxhignoxxs fo fnxxx. a fxniffnl ixx- 
qnixy ixx fhis dixocfioix. In fho moanfinxo, fhis is 
a sfafo of affaixs -which yixosoxxfs ox-collorif ojpjxox- 
f nnifios fox fhoso casnal coincidoncos so fafally 
affxacfivo fo xindiscijxliixod ixxinds. 

Tf, ho-w-ox’-ox. as svxg^osfod, fho faefs axo xxoifhox 
so oloax nox so dofailod as fo -jxxcsoxxf a jxlaixx jxxoh- 
lonx fox solxxfion, yof fho occxxrxcixcc^ of ioo ag^os, 
fhongjh xafhox vaj^no ixx fimo and disfxilxxxfioxx ovox 
fho oaxfh’s snx^aco, is oommoxx hinoxvlodgo . Heuxco 
fho alfoxnaf ix'^o is fo ajxjxxoach fho fxom fhjtti^. 

asfxoxxoxxxioal ond and fo soo -whoxo if may Isiad. 
Tho ]p>ionoox in fhis ooxxxso -was Jamos Oxoll, and a 
voxy cloax idoa of fho xolovanf oon<T^fioxxs may ho 
^aizxod fxoixx Six I^ohoxf Trail’s lifflo hoolt, Tlio 
Oanso of aix loo Ago.'’ A voxy ixxxjxox^anf coxxfxihn- 
fion fo fho sxxhjocf fxoxn fhis jxoinf of -viow is dxxo 
fo Txxxf . O. V". IL*. Ohaxliox in a i>nhlioaJbion fxom fho 
I^ixxnd Ohsoxvafoxy. liis conolnsion, as a maffox of 
facf, is fhaf aocojifod asfxonomxoal x>iinoii>l€5s do^ 
3 >oinf fo fho xooixxironco of oondifioxxs, favo-nxixxg an 
ioo ago af dafos -whioh ho as€n,grxs. ]3nf if is of fho 
ossonoo of fho asfxonomioal osc^lanafioxx fo hnd fho 
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ill. t.Ho slci-w c;ii.€tnj5os in. ^fclio eoooTX'fcrioi’fcy o-f 
till es oa-T'tli’s cii-liit; ckxxci. not. in oli^tnf^os in' tho 

ol3li<^nit>^ of tiro ooliptio. TJiis tlVoox'^r roc^nii-os 

tilio ico a-goH in tlio two lrc5Trii»_piliLoro« to occnx* ^Itor- 
n€Ltol>^, not Himiiltanooiisl^^, It iist liax-ci to 
liOAv far tliofto aoknowlodgocl olian#?os in tlio awtro- 
nomic*al oonclitiones liavo lioon offootivo, a« it is to 

N'c'virs fiLxm 

I'm!: of tlio Hon. "VV. O. A. Ox-msTby- 

f^oT-c**, X*arliam<^Titar*y XTrx<ioj'-f^oci*«3taT’y of Rtato 

foi* tlio C3?olorii<*», on liis visit to IMalaya, Ooylon, and 
tlic5 13ixt<*>i C'olony of Java clxarinj^ tiro yoar vras 

X>rose>nto<l to I^arliarnonl last 'W'oolc. Tliif^ is tiro fonrtl* 
“rojrort on Oolonial clovolojrjmc^nt Irasod on xj*e»rrMonal 
tonrs of tiro noxr-solf-j 2 rovoT*nin^ do^rondonoios of tiro 
'Oi'own for* 'W'liiolr IVtr*. OrTn«l>y-Oor*o Has Iresorr yrartly 
or -wHolly x*os]f rorrsi Hlo. In 1 Ire aoc‘.om.T^>anie<l 

ISd’W'anl Wood <norv Lord Tx-win) to tiro Hritislr 
"W'ost Tndios and liritislr Cliriana- In 1 02-4-, IVfr. J- H. 
*ri*ornas (tlron Oolonial Socrotary) ajrfrointod Hinr 
olrairman of tiro I*arliamontar-y Oorrxmission of In.c|rriry 
'w-lriolr visitoxl IHlast and Oontral vVfrioa. TTwo yoars 
la tor Iro tonrod tiro fonr HritisH Oolonios in 'WoMt 
jf^-frioa. Ttojrorts on oacH of tlroso tonrs v^'oro j->ro- 
aorxtod to I*arliamont. Eaolr of tlrom is a valtralrlo 
<5ontri Hntion to onr Icnorvlod^^o of tiro oorintrios oorninpr 
'W'itlrirx tiro sooi>o of Iris incfvtirios. Oonsidorod as a 

Av-liolo, tlroy oonstitrrto an almost comfxloto smmnary 
of tiro facsts rolatod to tiro /^oo^a^ra'filiy* History, o<5onorrrio 
dovolo^rmont and adnrrinistration of most of tiro 
oormtrios for -wliiolr Oroat Britain Has assnnro<.l 

rosjronsilrility Imt to -wlriolr it Iras not yot ^rant>od 
<5om.p»loto solf-f 5 ovommont. THo oommon oHaraotor- 
isticr of tiro fonr ro^iorts is tiro emjrlrasis laid njron tiro 
odnoation, -pnlrlio IroaltH., and soiontifio and tooHrrioal 
sorrvicos as faotox*s in tiro d o volojrrmont of tiro rosonroos 
of tiro trojrios- Hitlrorto, tlroro Iras Iroon a tondonoy 
on tiro jpart of local grovommonts to ropjard snclr 
•sorvicos as Inacnrios to Iro afFordod only in timos of 
tlroir yrrosjrority. Tins fallacy is doalt *witlr ad.o- 
< 3 natoly- Tiro scientific and toolrnical sorvicos aro 

slrovntr to l>o tiro Ibasis of ocorromic advanco- Tiro 
imtroirfcanco of orctondin^ tiro imt>lic Hoaltlr sorvicos to 
yrrovont tiro onormorrs 'w'asta^o of life and loss of 
Y>lrysioal o:fificioncy of tiro i>ooy>1os of tiro trop>ics is 
strossod, l>nt alrovo all it is sir own tlrat tHo 'work: of 
ovtolr sorvicos ■w'ill Iro lar^oly alroxtivo nnloss onr snlrjoct 
racos can ayrp>rociato -vidrat is Iroin^ done and can 
oo-ojrorato *witlr rrs. Bonco it is imY>orativo to Irnild 
l^roatly imfrrovod odneation sorvicos tlrroni^lront tiro 
colonial omjri*'<>. 

0>» Iris last tonr, IVfr. Ormstry-Cloro took tiro o|>jror- 
tnnity oonrtoonsly ofForod to Him Iry tiro Oovomor- 
O-onoral of tiro I>utolr 3E3ast Tndios to xnako Irimsolf 
rvitlr tiro work dono Iry tiro Xlntclr in tiro 
colony of Java, tHo most donsoly jrojrnlatod jrart of 
tiro I2ast Xxrdios, Bo is tHns alrlo to oomiraro I>ntolr 
•vtritiSnt Britislr colonial administration, and it nrnst Ho 
confo£:sod tlrat tiro comi>arison doos not sHow* ny> 
BritisH administration in a favonraHlo li^Ht, It rvorrld 
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jndgro How far tHoir inUnonoo may Ho xroodod to 
suirjrrlomorrt all tHo otHor motoorolo^ioal factors 
ojroratirrg in jrast a^os. If tlroro is any roason for 
insistinj^ tHat tiro ico a^os Havo mn ooncnrrontly 
in HotH HonrisjrHoros, it is far oasior to find tHo canso 
in tHo Hody of tiro srrn tHan irr any j>oouliarity in 
tHo motiorr of tHo oartH. B. O. B- 


I 

ajrjroar tHat tHo I!I>xrtcH administration Has a ^roatc^r- 
ajr^rrociation of tiro Honofreont inflrronco of soiontititf* 
rosoarcH tlran -wo Havo, In tiro island of Java alon*'-. 
tlroro is a Orovominont central rosoarclr instit\ 5 ,to ai 
Brritorrsccrri;^ and several otlror rv oil -staffed and •well- 
o<][rrij>|.>od researclr stations -wHolly nraintainod Hy tli<- 
irrdnstries concerned in different jrarts off tHo islarrd. 
Of tiro system of ag^ricrrltirral edneatioH in force*., 
JM r, OrmsHy-Cloro sfreaks -witlr tHo lrij^H< 3 «t admira- 
tioxr. Tiro jrrrHlic HealtH services are a^so Hiprlrlv 
develoyreeJ, Hrrt irr tHis rosjrect tHe Britislr ^ c^fforts tc» 
comHat nralaria in IMalaya are *warmly commend < 1 . 
THe wlrole rejrort is 'WortHy'of tHe c-losest somtiny, ami 
w'e Hoj>o to discrass it in detail in later isstres of IST Arr c , 

A. MisMioaAi^rrrxJM' Has recently Hoen issrxed Hy tlv«* 
ITerv International Association for Testinj;^ ^Materitrl<^ 
<I^.I.A,T. 3 VI. > concer-niniaf tlio frresent yrosition arxtl 
activities of tHo Association and sorrro recent. decisioriM 
anrived at Hy tiro jrermarrent cornnritteo of t 
A.ssociation Ireld in Baris on rrrrcs 21 last. THe mam 
oHjoct of tHo A^ssociation is to Hold ^periodical 
IBfresses, Hirt eacporienco Has sHo-wn tHat it is not srrti>^- 
factory at a single oon^^ress to disenss staHjects c-oii- 
cominj? tHe wHolo ranine of tiro tostirr^ of materials. 

I I Has tHoreforo Horrn decided to corrfino attcnti<^ti ai 
eacH congress to a relatively small nrrmHer of sjrec'ially 
important srrHjects irr eacH of tire sections. On 
otHor Haxrd, imdno sjrocialisation irr intomat.ional 
disciassions is to Ho avoided- To solve tHo taslc of 
selecting srrHjects for tHo noact coxrfarress, to Ho liel*i in 
5 -nrlcH in 1031 , all participating^ cormtraes vrere 

to forrward srxggfostions. Siacteen oormtrios IraA-'c re- 
sponded, and tHo outcorrre of tHoir sng^^estions i« »n 
invitation to oaoH oonntry to propar-o a nrxrrrl>er of 
preliminary srammaa^y reports on a small nrjxnl>t*r of 
selected srrHjects and to appoint reporters- It. is 
proposed to pnHlislr tHeso preliminary reports on.rl>^ in 
1030 , in eitHer Bxr^lislr, BrenoH, or Oexman. W^Hi*Tr tht' 
permanent oomnrittee roooivos tHese prelim in aiy i ‘‘' 
ports it wHl Ho in a Hotter position ^o consi«lt*r di*' 
final selection of sraHjeots for tHe congress of 
THo BritisH comma ttoo, tHo offices of v^Hicli n-ro nt, 
2 S 'V'ictoiria Citreet, S-W-l, is taking stops to .‘^oeni'O 
*widespread xnemHersHip aomong tHose interestc*. L in < ha 
testing of materials, and it is anticipated tlrat ^ 
Britain 'will Ho adeq[aaately represented -wlit'o t 't’ 
repoi*ts are prxHlisHed Hy tHe International Assoi^'intn.-n. 

Itfrc.- BsxmjBca lilooKmaox, -wHo Has recently pnl'iisln-^ 
tHo first tw'o volnmes of His 'work entitled K-o-s® 
Jala-lSTidlai *’ or “ Ooean of Indian OHomistr> 
AlcHexny,’* Has no'W issned a^pampHlet entitled 1 * 
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Oivilis^Ciont ctTxdl il>« Aixtdq^iifcy ** <^lch. Oi^y Steoetr, 

Ootlovkt^t^ ; ;|>i*ioo SL injtj|>ocja)- 3EC« l:iyio siil3j<3ot* iMrL«i€»r* 

t^lrjtr^o Txo.imoly, ]3>a.ekllism o.rxc:l -fclio si>i*«a^ o£ XnLcLia,xi. 

ouLltJuro, tiHo i5yj:>sios «,xa.cI Incliem ciJil1>»aY-e., 

£kx:Y.cl XxxdiiBi/Tx oIxotiy ci^rxci. it-s a.xxtic3\Yit;y . JVfr*- 3VTocxlc<p>Y’Ji 

>xct» ol€3efci*ly l«bvisl»e^cJ xxxxiolx c-sf£or-fc laj-Yors. >xi« l>ixl- 

l^o'fclTt his soiorxoo slyxcI liis ol^ynnolof^y «.x'o, t><r> sfxy 

t>lio loatsfc, hot;€»3:‘c>clo>c. TX-e> scxys, fox* 05c«,rnf>lo, Il>eti-- 

■vvin’s l/hoor’y is rxo Iotx^ox* l>y 'fcho xxxost ciis- 

■LinfafYAislioci of t-ho xxxotloirxx soioixtisfcs tx.xxci 

l>j*. lVdt40H'f irioaxi astxxtX otXx€>x*s xxx*ovoci it. f.o l:>o vxix- 

te»xx«.l>l<’» “ a.Txcl ost.al>lisixocl it.s xxt.fcox* %v*oj:*t,l:»lossno«s l>y 

a volloy of ii-j'of ofcahlo t.o -tlxo ciat-o of t.ho 

origii^ of oi vili«at.ioT», JKHr. IVtoolco j*j i x>la.«:«!OS t-his 

alL>ont> 19^50 xxiilliorx yoars a^o. Six- •Tarxios OOaris osti- 
ijiatoM t.ho a^o of t-ho it solf fxt. oxi ly GO xriillioxx 

xr»ox*€^, «o t.fiaf %v’o ax-o hovixxcl t^o oVI 

Mool<.o»*j i’« owxi ciisxXT'Toixxp: st.al.<5irioxxt t hixt “ flxiw will 
iTxox-oclihlt’i t,o xxxaxxy St.il I, in »j:>it.o of 

f *^vap^|JCol•at ions of fltis 3x:ixj«i, t.l»o axilliox* has i 

f «.> ixxalco oxjf a oaso for- thx' x-osi >o<3t.ahlo jvnt ic |nit.y 
of ln<lian ohonxist.r-y , axrxi t.l*<>> yxanxjxlxlot. slioxrUt ho 
*- x.an»irx<'<l hy hist ox-itxrxs of Mx-.iojxc-*-', Tiro »otn*c*.os of 
1 1 havit's' o.l»€'>niit-.*il Jcixo-w-lof Ijajo xxi'o <‘orxsi< loi-X'cl at. sot*io 
lt‘nju:t h, Alx*^ 3V1oolco*-ji i-oasons Xoi- l>c»liov- 

that- -1-1.1 xtxscx^s Avas I to th<5 Indians foi* Iris 

Uiiowlod^^o of t,lio c*la-»rnist t-y of fn<’l.a.ls. Jf a\-o ini|_rlxt. 
i)aal<<* a sn|2:|j:x*st.i on , it is tliat JVfi*. Aloohc*j-ji sixotalcl 
itss< hitxxs^'lf Avit h soino l-C ni-o|>€*arx wc-liolax- tr-ainocl 

Hi tilt- m**tl»ods of inst.ox-i<?al r-t-i t i<*isni ; tltt' < -ollahoi-tx- 
t H »n vvonhl ^rn-ohahly j>»-o«.htt-o int x-r-ost in^.;- aixd valxtxxlxlo 
1 « -Si tils. 

a moot in^jc of t ho I-toyal Slttfist ioal Sooiot.y on 
1 H, IMr. JdC. lO. Sojxoj-, of tli<^ ^sTational Xixstitnt.o fox* 
X^«^soax“olx, x*oad a Jxa£>t^x• orx t-Ixo* iixtox'i^xx-x^tation 
<»f |>«‘i'io<lioit y in clisoaso- jfxrov'-alt'xxx-o. ..‘\ xnoxx^st. tXits 
\-4n'i<*xis tlxooi-ioM f<xi*vvxn-d t-o aoootixxt- f<xr x-ifxidx'xnio 

li 'i'ni-rt’»n<rx^» flaj most f xvA'<.»xir*t’'tl |>i*€'s<.'ix t,s x», j>i<-t.\*i*o of 

»* i'lst- axici fxxll in tXxo xxt>>v\ c?as«*s of xx c*oxj talari o ns diso.xxs<» 
»t>. t‘onsoi.j^notxt vxjxon xx ^Int axxd dotxx-tli of stxsoo|>t.il>lo 
I •' i-sons ; llio a<?ti<xxx may ho* snjxjjosod to fx<> aftox* tho 
intxmiox* ctf XX |L»oxxclnlxtn», wlioj-o, *xs tlix' oixoi-jjy of floAv 
ht-*-ot*i€'s o:x:li.xxn»t«3xl, t-lx«^ onox-i^sy of jxotx-xxt ixxl xxx^ti vit 
u*'*s stox-od nx^>» to ho I'oloxxsx^ci a^^aiix aa'Ixoxx iixotiorx x*<^- 
«. • > 1 ; t j^sA«»n<?os. n^ho wtoj*od otxox’#JC>' tho tixx-om xxnlatiorx 

«*f siiscrxAj^xfcihlo oliil<lx*x^xi, hy hix'th. 'l^his A-i<'AA' of tlxo 
<4i’i^iix of tlio snr-^in^s of rnoaslx=>'s ox>itlorrxix*.s Ixa.s hx>c*Tx 
x^ioAv* a littl«:!» hoyoxxd tlixxt xxlx'x’^txdy i-oaolavd hy 
dii- inv-ost.i^atiorxs of Six* Willixxtix H axxxx^x*. A. sixxtjjslo 

Miif >positioxx irx x-o^ar-cl to tlio ciolajv'ocl ox* ia^xsinj^ irx- 
ti*4-iiv-ity of an infootatl jpor*soxx, croxxx>>iri.o<l vA-itlx a 
<*<»rLsttxnt ixxfioAV hy hix-fch of axxscsojxtihlo olxilxlr-oxx, loads, 
l>>' nxA.*olcirx^ tho atatistioo-ohorxxioal law of xx^asts- 

at-tn»n^ to a i>ox-iodio Av-aA?'o, tho y>xM*iod of AA'lnoh oart ho 
iat 4-v|>x-t?fcod» TChosxx idoalisod waA^os do rxot, hoAvoAror, 
jJCLA'i' fx vox-y tr-xxo x*ox>lioa of tho otxrAro of monthly oasos 
af iooxi^los aa ■ j>3t'<osoxxt€>d hy axx aotxxal ohairt. Oxxjrvros 
A ox similai* to tho aotnal ouxry ea of ixxoaaloe oxatsos ixx 
da-^prpT^ AAroxxld ho tho fotrosooahlo coxxsoqt^^*^<»«^ 

f -txn i hj niri.g tho natwrai ox>idamio swin^ w'ith a foroodt 
i5*^^X>txleo of a <5ox*t«fcijEX JCorxxx, th© maxiixvnm of 
\v xir^lx ooinoiciaa with faiz* timth with tho timo of 
tiMwt rxxhly of sohools xaifteir tho onxruncxox* Arxstoatiozx. 
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Ixff tho oax-ly days of oltjotrioal distx-ihntiorx tho orxly 
soux'co of x'OAi’-oxxvio A^ras tho lii^lxtixx^ load . .As tho axxxoxxnt 
of -jAlarxt x*o<|nii*od dojporxds on tho xxiaxc.ixxnixx» domarxd 
at any i>axt.ionlax- tiTnx>, it Avas xxooosRaxy to in^tal 
o?cj[>oxxsiA^o stor*a^o hattx^x-ios if the^ xrajxital oost Avas to 
ho Txixxintaixxod low. 'X'lxo Ixij^h i>i*ic^o ohax-^od fox* tho 
liji^htirx^ sox-vicio Av-as diio to tho jxoox* nso ixxado of tlxo 
oaixital inA-ostc^d- Jxx ordoi*, tl»ox*ofoT*o, to onooxxxaj?*^ 
oonsnxnox's to ixx-ov*ido a load dnx'in^’T tlie*» ^xtAT‘io<l Avhon 
tlxof<?> AA’as little? clornxxxxtl fox- li| 2 Clitirx^^, oxxoi’f^y fox* 
ixiotoT-s axxcl fox* ooexlcinuj xxxxd lic*xxl.inj5 A?va.s ofi[<^x-od at a 
lOAV j>j*ioo- Oexxxxjxlioxxtotl tat-iff systoxxxs of olxar^ixxg; 
Ixa-A^o l>e?x?xx xloA/^isoel AA’-itlx tlxo ohjoot of onoonx-afajinj^ 
oonsnxxiox-s tt> ns<; oloctr-ioity xxt tixxxos Avhx?ix tlxo doxxxand 
is sxxxali. h"'oi- V'^ai-ioxxs x*oasoxxs, hoAvoA^m*, tlio.se? lxaA.'*o 
xxot j>x-e>A.?'od *xt.tx'aoti Arc*. Txx a Yi>a]f>oi- i*oad to tho 

Ixxstitn tioix of liIle?otx-ic*al 1iIxx|;^ixioox-s eixx h>o<*. 7 hy 

W". Ilolxnos, stx'oss is laid oxx tho ixxxj >oxtaix<?o of 

oxxcjonx-a^iix^ c-t>x xsnxntM-s to stoi‘o tlxox-xnaJly tlie? oxxox'^^cy 
tlxe-y x-Gotavo dxxx-ixxf 2 ; tho slae'lc: jrxox-iods of tho elxxjv'^, tho 
honso hx*in^ lioatod xxtxd sxi^ijxliod AAdth txot wxxfce?!*^ 
Goxxtiixxxoxisly - SesA’'e'x*al ole^otT-io Gomt>axxie*s exlfc?i* to 
sn|,>|>ly <-iix-x<?nt for this jnxrjxosx?- at Arc?ry Ioav-^ x*atos. 
l-5y suitaixlo olt^otrio dovicos tho cixxx-ront is sw^itesliod 
oxx and off antoxnat ioxxl ly xxt any el<?six-e?d tixxios. 

lt.x»c*oxxt tosts sVxoAV that t-ho olootx'ics Ixot-Av-xxtor st ox'ajJTO 
taxilc is Avondox-fnlly otli<*iont-. .A dorxAostic? thi'i-ma-l 
stoi-a^jfo <*ylindoi‘ Av*ill x-ot xxixx its xxsofni Ixot wat*'^ for 
mox-o thaix a AA*ot?lc xx.ftox* tlxo sw it r*.lx<*»d e>ff 

j\. lOO-^alloxx stox'xejjjo taxxk:: faWixjs GO nrxits to la-sat it 
€i*orxi to 2^1 1*'.. and tho eltioiorxoy of tlxo 

c?on A-ox’sioxx froxn olootrioal oixe.-x'^y tei h-oext is xnox'o thaxx 
99 ]por ooxxt. Oxx a S-t-lioxir htxsis tho ollle-.ioxxfy is 
ahont 94 ooxxt. AA'ith a oaxAital oost of fiOO, arxd a 

life* of ahoATG tliirt^* yotxx*s. As ixioi*o tlixxn GO |jox- coxxt 
of tho rove^ixiiG of *-*loctric statioxxs <-oxxx«is fi-oixi tlx© 
doixxe^st io loxxtl, aix xxxoroasod cloirxxxxxd fox* oloe*. trie- Ixoatixxj;^ 
Avoxalel onaiilo tlioxxi to lAsdnoo sxxhstan tixxlly thoix* 
oliax*j. 5 os. 

''I’nii rox-><^>*'t' hA" tx xjoxnxnit tc?G t>f tho 1 lltjnxiixa.tixx^ 
liIiX| 5 inGt>rin^JC ►Sooioty oxx tlxo j.xx'og’x'oss xxiado irx x-lootrio 
laxxxjxs, Avlxic-li tx2>l>oar» ixi tlio SrAooxoty's foxr 

1 >OGoxxihox*, i.s xixst.x-xic5tiA*o, as it s1ioaa*s tlxo lax-gco x'otlxxG- 
tioixs tlixAt- lixxA-t- Ixtson xxxado dni*iixf!: tlxo last t€*xx A'oara 
iix tho crost of lipchtin^^. The? i*G^>ox-t of theA hZlootx-ioity 
C^oxxxxxxissie>xxoi-s slxeiAAAs that tho av*Grafj;G rov'e^xxxxo 
nxxit sole! hy snx“>Jply c?oxnpaixit?» fe“>x* dexxnostiej pxnrjxosos 
hxxs falle?Tx 33 etoxxt dxxx-ixx^ tho Ixxst t^e^rx ye^>ars. Tho 

x*GelxxGtion of tho tlxo oexnsixxnesr is dne> pxxx-tly 

t.o the? r-odxxotioxi of tho nxxit. T’or o:x:axxix>l^»' 

tho Alotx'OXAolitaxx L^oroexglx of Idaxxxxxstoael xxoaa^ ohar^oa 
oxxly 3<f. ixox* nxxit for liglitirx|;<. Jt is lax*^e?ly alscn^ dno 
to x-odxxotions in thes olcse'jti'io laixxxxs arxd tlxoix* 

ixxe^roasod offxcioxxG 3 ?'. Tlxeaso two faotox-s rosxx.it in a 

j 5 ^x*oat inci'oaso of oarxdlo-jpow*e>r Ixonrs for tlxo samo 
oxxxoxxditxxx'o irx lighting- <Llas-flllod l<xmx>s ax'o rxow 
roxxlaesin^ tho loss ofitxcioixt ArcMaxann-x la<xnxxs, as tlxoix* 
I>rico is i>raotxoally tho sarxxo, arxd ohsoxxrod lamps,. 
Avhioh aAToiei ^glaro, aro I'oplaolrxs oloar lamps for gorxoral 
li^htixxs* ISTxxmorons sxxxall lamps aro vxsod for lighting 
rooxrxs ixxstoad of a foAv* lar^o lamps, Xxx. particnlar, 
thoro is a ooxxsiedLorahlo doxxxaxxd for laxxxps ratoel^ at 
IG axxdl 2G watts. Xxx tho opixii.oxx of tho oommittoo, tho 



looe 


JSr^ T ZJR E 


rX>isso:ffi3s*3BiE», 20, X02B 


ftirt-Hor oo-oi>oj'a,t>iori of fiMroh.it>oots irx a^z'Sbrr^ijn.^ trlio 
of l-jLOO»Of3 i« cio»ir«,l>lo. 'V'ory fow Jaousos 
«,r«3 eK^toif^j^oci 'W'ifcli t-o -wJTiiol:x st^^urjidAx^d 

l«.rjf:ij:>« o»o >->o oonrioot-od- '!r'>»e> ooxjrirrxiti-fcoo t>]^i]:xl!C» f lxo.t> 
oitlior loy rofloo-tion ox* t^y t;x*ar*xsjrrxi»Miox:i 
■fclrxT*oxx#arln cliffxxs^ixx^;? jxiocliiat euro dofixiilio euro Vii too t>orfixl 
^^lojTxoixt^ in t->xo dosi#?i>. of a. d'woIlirxg-Jrxonso- 

Wttxcxst ‘ -w€> oonsidox* 'W'liett is fxcbyxj^orxirx^ in vexx^ioixs 
oonntT'ios in. oonne^cion ■v\rit.lx t-lnoix* l3r*oa.doa,st.i n^ 
Korvioos, "WO lia>vo x’oaMon to T^o s^Ltisflod "witix tlxett- in 
C^roa^t. Jii'itain - Lxx t.lio G a.-rv JVstafjczz'ir^.f^ for 
fc>ot">tOTnl><'>r last tijoy xoxxrs an into resting j_>aj^ox' t>y X>- H- 
Cr*of>olancl and Hr*. I^>ox*t^ oxxtitlod “.A. Ftadio ’V'oioo *».cx*oss 
tlxo LaTxd.” ''l''lxoy state tiiat t> road c;**,s ting in Oanada, 
if} now almost- in a state of oliaos, and that a x'omotly is 
xirgoxxtly n<^€:*do«l- Xt sooms that thoi-c^ is nc*t. a single 
hroadoasting station in oithox' in tlio X^rxitod 

f^tatos or Xanada "vxrhicsh o>cists |>xiroly for tho xjxirfxoso of 
ontx'^i't aiixing tho x~*^*^**^- A.11 of thorn hax^o ixltorior 

rxiotiv>"os, sc-slf - iixtox*ost hoiixg tho xxxainsja'ing of th«x 
lix’oadoast ing itx<liistry- A d vx'x-ti si zxg is only ono of 
tlio ways in "w^hioli this is c>x|>rossod. An offioial of 
tho ZESTixt ional Tiroadoastirxg Oc>xxii>«xny of HSfo-w "V^orlc has 
roconlly stat>od that tl»<^ ac-tivitios of tho ooini>ariy havo 
rosixltod in a loss of half a xxxillion dollars, and yot it is 
still ai>i>ax'onlXy floxirisliing. ’’r'lio axithors givo as tho 
reason that tlio oonrij:>any is assooiatod "with tho Xta<3io 
Oorfioration of Arnorioa, and that tho sale of millions of 
dollars’ -worth of ayxx>ara,txis has hoori greatly to il-s 
hon€>lit. Advertising hy x*adi<> is no"W a fine art. axxd 
it i>ays •w'oll- TTlxe xxxxhlic assooiatos tho naxno of tho 
aclvox'tisor -witli the eacoollent ontortainrnont lio> x^ro- 
viilos. Tho anthox*s disexxss wliothor it woxxld ho 
advisalde to inangxxrate a ne-w system. They eonsxder 
that tlio Knglisli system -woxxld he xnai:»j>l icjahle in 
Oanada- Xf a Icey station -was made in Toi*onto and 
hogan its at eight o’eloelc in tlio ox^oning, it 

-wonld ho received at Winnii>og at si^c o’clock, in tho 
foothills of tho i^ockios at five o’clock, and on tho west 
coast at foxxr o’clock- A key station at Toronto -would 
not he welcomed at IVTontx-oal. Tlio langxxage difficulty 
is a real ono. Xncroasing tho tax on broadcast roce^x- 
tion -would cause diflicultxos, and tho <|Uostxon 

of conxx>cnsating existing hroadoasting cortix^anios 
would ho serious- They suggest having t-wo main 
stations, one in oastonrx and ono in -westoT-n Oanada, 
-with an associated tr*ain of relay stations- Tho main 
difficulty is tlio financial ono, and they state that tho 
only soixition ax>T^®«»'*'*^ soxxnd, husinoss-liko 

dovolox>xnent of tho advoxrt-ising field, 

TmBQ X!>ecomhor issue of tho -^4. can- oon- 

taixx^ major ax'ticlos dealing vrith a groat vairioty of 
scientific tox>ix'is, from tho surgox:y of tho early Xi;gyx>- 
tians, tho hiology of I>oxninica, a study of tho hladdor- 
■vrort, a x^otrihed forest near f^an X^rancisco, to tho 
jiractical themes of hydro-electric axjueducts of wood, 
the anti -efficiency ixxfluence of noise, tlio economic 
de-velox>xnent of Oanada, xinic^ue xnethods of dxxm 
oonstxmxction, and xnarxy more. Thesse articles are of 
a hii^h starxdard, -wr-itten for the general reader, yet 
comx>ref»«»nsive ixx scoi>e, axxd acoxxrate and ux:> -to-date 
ixx their ixxf ox^mation . Xn addition to the longer ai-ticlos 
there are close oxx a hundred minor notes containing 
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all sorts of odds and ends of scientific news. IN"o 
Bx'itxsh magaacine fills the the /SV«<sn-;t-aE/2c 

axxd x^art of its attraction lies in the rxxxmher 
and character of its illxxstrations- To take the bio- 
logical sx<le alone, there are rex*roduced a x>reliistox'ic 
scene in I^ongolia, hy !^Xiss Alice Woodw^ard, illustrat- 
ing some discoveries of Ohax>xnan’s J exx>cdition 

to Oentral A.sia ; CJliarles Klnight’s ne-vr jiaintings, jxre- 
senting the evolution of life, from the X^’ield IVlusexxxn 
ixx Ohioago ; of x*etrified trees in Oalifox-nia ; 

of XZ>oxrriiriican axxixrials ; of Oanada’s herds of bison and 
roindeex* j and half a dossexx dra-wings of the bladder - 
'W'ox’t- 'iPliat a magazine of sxxcli a stamx* can ht’^ 
X>x'cduced fox* 3/> cents and can l>oast < hat it is iiA 
its xsxghty-foux’th year of issue, gives some in<lioafioii 
of tlio xxixmlxer of A^^xnoricans gerxcx'ally interested in 
sciexxtific tilings, / 

A.3SX exhaustive article on * sleex>xng sickntess ’ is con - 
tx'ihuted to the II>ecexnhx^r ixxuuho»i- of f h 

by l~>r. l-<yndhui*st X>uke, forxnox*Iy clx*ux'xnan of 
thx^ heague of TsT at.ions C ’oimnissit>xx on ^Ix^e^^ing JSi<5l<- 
nx»ss. This disease, -w'lxioh lias hx’»en j >x*t* v'alent\ in Afx-if'« 
X>ut is no'W' largely con ti'olli^d , is eoixx^ev'c^cl l>>' sx>t^«*ie‘'. 
of liifing Hies, -f-he tsotscis, l>r- X-luke's remtx.r*ks on Iht- 
x'elafioxx of the big game to tli*'- tiistMxse ixi*e of s^ >c*.ci»i I 
inter<?»st. A.s the gxxrne rc*c*edos into tlie v'xlcl€>mess l-lit- 
tsetse, -w-'liich ftM^cls uf>on if, lias i^ithor to x*<5t.roat willi ii 
or to xxdo^->t tx new* food suf>x>iy. “ VV''her€'V'er rmxn i?, 
s<»rioxxsly draw*!! ujzon hy gxxuxe-t-setses for food, slet^fi- 
xng sickness he found ; hut- w’-ln^x-e the |xrimiti\'t- 

balance hetwec-n man ami tlxe gixme jxersists, 
disease is oitliei* ex<?eedingly I'are ox* xxhsoxxt alt«»- 
gx^tlier- ... Whexx maxx aj>x>€>ax*s in suflxoient force t*j 
establish himself successfully Ixis jrxrxjsenco inexdial >]\ 
drix’-es aw^^ay tlio gxxme. i'<'x*oxxx tho biological 
view, therefore, man is not likely to sc^x*ve as 
essential food animal fox* the game -tsetse, ex<*ex>t 
hajxs for x*elatively slxox-t dxxring tho x*etroM.t oi 

the game before advancixxg human settlement.” 

lasx the 1-Tancock IVIusevxm in INewrcastle an«:l it.-, 
collectioixs, the noi-tlx of Eingland, as w-ell as the INatcn n-l 
History Society of I^oxdlxumherlxxixd, I>ux’lxaxn, «n*l 
JN"x5-wcastle-ux>on-Tyne, x^ossoss a valuable heritage. 
The report of the Oouxxcil for 10527 — 214 indiesates i l»«t 
the IVfuseum is ax>|:>x*eciated locally, fox* close upon 
22,000 pei*sons visited —it during the year, and a v<*j-y 
encoux’aging i*esx>unee w’-as made to thxx ax>l>eal of tlK' 
f>i*esxdent, Viscouixt tJrey, fox* a sum of £1/500, to an! in 
tlxe ux>keex> and ixnpx'ovement of tlie buildixxg axxfJ 
fittings- Actually £004- was collected, and 
px'omised still x*omains to be gax*nered, bxzt it is <-l*'nr 
that an excollexxt sxxbsoi‘ibi ng hit ill 

a-waits those who have forgotten to send tlxeir dona- 
tions. The council api>eax*s to have made good xihi*- nf 
the fxxnds it has received, and it is encouraging tc> 
that the xnembex*«hix> of the Society, -which, nc>-l 
intex*est oxx ixxvestxxxoxxts, forxxxs tho xnaixistay of 
upkeex>, shows - a xnoderate increase. The ac<*oi4ixt*« 
Xxrixxted -with the rex>ox7t do not, oxxrioxxsly cxx» 
give any statement of the cax>ital suxns fx-oxxx w-hi**!* tltt* 
xxxaixx x*e-vexxxxe is derived. 

Tkxbc autximxx issue of the 

<Xxxax*terly jouxmal of the Itesearoh X>efexxce 
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'oon.t.a.ins sl i*ovi«3-w \>y Sir* X^c»orxa<x*<i^ 3FCoj^©-r» of tVio ‘Ftoi^ortr 
of ffio A7^«,C5C5iriLeffcion. Oorxmait>'fcoo of 113>2S_ Tfiis a,xrt>iolo 
so.j31->lios -tfio x>-irl>lic a, olofitr* ci.rk.c3 i-ocLSoacroci 

mont; iir roj^ckX'd f-o ■fcl'kO jDx*o«ont.-c3cky X^roTtklom of 'V'Ckooirxct- 
fciori. I^ofor-o f-lxo -A,ot> of lOOT, *wlxiclr r-ondlorocl it> aroviolA 
ocksior fo ol^t^in. o‘?corjrkj>-fcion-. »omo'w'lra.-t. mor*o ■fcH.ctri yia,lf 
tilro olril<3i-on. Iaoxto. avoi'O vatcoixACkt ocl . A^f t.or’wckx’ti irlxo 
jAi-oi^oi’tion vckooirLa.t>oci foil, ir&&,c»l:%ixxfjz mio.ii'ri.kAm of 
fiker- oetrif irx 1020. ^Witlk «. _f<>i^JL -irkor'cicyvsrc! of 

«mcklly:»03CL irx lilrxjarlcrrxcf etrkd 'W'a.los in. t.lio »ixc yocrrs t^o 
A.xxg:tx^±- 1 02T, flxo jxT*c>Y>ort ion vckcscsinctt-^ci IxckM i-i»on 
ci,> 7 Ckin f o 33 jxor* cjontv. Smckllf>ox i» orroo mor*o vory* j>r*e>- 
X’-o-lont' (tlior'o Avoro 1^5,000 oo.«o« in 1020 -2*7 in IHXx^lckncl 
a,nc3. _JV«.le*s ) rrncl a,j>jAoctr*s fco l>o on f.lro inor*ock«o. 3E*'ort.n- 
nckt-e^^', flko is rnilcJ «.ncl xrioj*f.«,lit-,v' lox^v, Ixrrt:.. cts 

Sir X.^oon«r*cl Tr<.ofafcsrs jAoinf.s onf, f.lio clisoctsc^ is sxkljjoot. 
fr> sntlclc^n "Vfxri crlxons in so^vorif.^,’-, ckncl no ono o«.n foro- 
olJ t Iko c*ont.innck.nett> or* otlxorvs^iso of flxo ^xrc'sont 
rxilcl foi'nx- 


is'T’OJtr.io t:.oot.litxolio is >’-iolclin^ its s*^or*ofs to 
oocl«'T*xA irAN.^c^sf i^txt iorr. IVIxtsc^nm txl- I^os Arr^a^oTos 

'oiifoiiAS rrxoi'*? t-litxn bl tlioix.stxntl of tJio s«.>_>r*€^- 

« ><»■<. Hod t.i^or* froixA flxo cks|>lku.lt/ |>its of XX4».ixc?lko !«, X5i*oa., 
md exit Hot i^ltI k fow' of tljo js.x'V's re-t tx-in tlxc^ir full oonx- 
>lf!mont of t-oof.H, sir fllcic'nt T*€'iixixin l.o 3 *i*dcl in fojrc^st-irxja: 
'I'siilts to l>v -i*n.v' o>ca.mirxa.l iork . < ''^xi*ios tiCks not Ixooix 

<sxix<l ill tlio stxHrc'-toot-H jtx.’vt’, cxK.lxoix^^lx r,lx<?i*o a.r*o 
inxiiv -wdiic*!! 4a,T'o ixnxctli x’W'om. X*>'orx'H<x‘«. is 

»i*ol>rt.l>l>’ jirosorif, Ixxit. r*a.m. XmxxM.ot-ion , fHo Ha.ixc^ of 
is.k<l<Tx-ix ‘ wisdom fooflx * siiff €*r-ors, is olotvr'l^r sliow-n in 
i< >mo of till' jrxxx's, ns we^ll exs *x.lx’'<»oltxr xxlxsoc’^ssos. J>oad. 

od’orn”, a,lw’n.jv"s Ixlcxokonod , ixx xvlxiolr XHe» roof 
•ikxnxl is f-jHc^d iir, txncl ixx somo octsos fHo roof liixs Hooomo 
Jiillioos ctnd CXOC.X iiirocl €*7coossiv’"-o ^x*o-vsdlxs. 

"J^nro n.xxTxixrxl r*oj»ort. micl Mt-«,'f>t>rxxt>xxt of cLcsooiinfs for flxo 
V fax* 3 ii2*7 — 2^ of l..^iv»'irx^st.oxxo CVaHc^i^o, X-.o^V'forx, Htxs Hoon 
*<'#*oix’*<'tl. '.Plio Collo^o olomc^nt.arjy’" niediccfcl ixx- 

-iT'iic-tioTX to niissiona.ri<>s itx ordor fiicxf fHoy may Hottc^r 
for tlxoir o'W’-n iioalt-H and tlxxxt of t.lxc'* xxoojxlo arnorx^ 
w\ ftoxxx tXioy^ "Vt-or'lc xx'Hon far frexm c|xxalifiocl xxxociictal rxid. 
i ‘»o Colloiafo is lari^oly’' doxTiondonf xxfAOxx donafions axxd 
-.1 4 l:>soi‘ij>t;ioxxs, for sfixdoiifs’ foos do not. rxoax*ly^ oovor 
.' ij ri'c^xxt. o>cjxonsos, and fxxx'tr.Hor lioljx of t-liis Hind is 
iJi'IJroxit.iy- rxoodod. 

XXoyal Oolloi^o of Hxxx*|ar<»ons of X5n|a:land Has 
issix<‘d a " Oat-alo|^xro of JVf anxxsorx j.>t.s ” csonfainod in it-s 
HiHi'af-y, omix^Ailod Hy* fHo X^iHrarian fo fHo Oollo^o, IWIr. 
\ Kttoi’ X^larr. If rooords fHo fitlos or fHo dosorijxf iorxs 
all 'W'l'iffern dooxxrnonfs in ffio Oolloi^o I-.iHrary, -wifH 
t>K- oJcc?e>i>f ion of fHo JToHn XT nnfor ISXanxraori jAfs, xvHioH 
H*ix-o ali*oady Hoon sof onf in liailesy^s I..isf ]f>xxl>- 
li'-.Hi-d in 1331. Tire oHiof froasxxros indoxcod in fHis 
%'kt alo^ixo aro fixe nrxanxxsori;ipfs and loffers of Oliff, 
Iwisfor, O-won, IPa^ef, CJixelceff, Home, and 

•It'imer. 


JMinisfry of XTealflx Has iesxxed a nremorandnnx 
t lie*. a'Cc.romnxodafion for fHe stole jxrovided af oerfain 
puHlio; soHools for Hoys in Hn^land, ooTnjxiled Hy 
„ *^ **^'*,^^* ^®‘^**y'*^^I^^o~OHanxi>neys <i-ondon x JHC.lVf .S.O.>. 

ti x'sf j.xax'f of fHe memorandxxrrx sxxrveys fHe excisfin^ 
«U'lc «=ic;c!ornmodafion p>rovided af a nxxmHer of xvell- 
kifavn x>xxHlxo soHools. In fHe seoond jxarf, fHe jixrin- 
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oijples fHaf sHoxild i^xxide scsHools in exetending- excisfing, 
or x>roviding new«> e'OOorrxrnodaf ion are considered, -wifH 
illxxsf raf ive jxlans ; flxis sHoxxld He of consideraHle 
service fo scHooI axxf .Vxorities. 

’Tmc Sorvey^ of Xndia Has Hegxxn fHo isstre of a ne'W' 
stories of p>vxHlications, xvlxicH xvill descriHe fHe 'worle of 
fHe Oeodefic ITrarxcli, excel xrding fHe -w^orlk; of fHe Ulra-w- 
ing Officie (Sxrxrvey of Xxxdia : Cleoiiefio I-fejxorf, 1 ; 

HleHra I>nrx, 1023 c sixe rnixees, or Ojx. 0</.). *I'*He geo- 
defic 'worls: "was fox-mexTy jxxxHHsHed ixx flio series of 
jRcioordjsr t/iB AS'-xerr^e^/, -wlxicH also dealf wifli fojxo- 

grajxHical "wor'lc. TTHis Hx'sf volixxne of fixe new" series 
covers fHree seasoixs, 1022 — 2/>, Hxif fxjfm*e volxxmes 
will deal wifli only one seasoxx’^s wox*H. Tlie volxxxxxe 

xiovex’s a w-ixie range of siiHjecfs levelliixg, gravify and 

lafifixdc, fidal oHsex'vafion and jxi*ed icf ion, xnagnetic 
field and oHsei^vaf oi*y xvorlc (wdricH *w"ex'e mxicrH redneed 
dxxi'ing fHe jxexTod). and solar jxHof ogra^xHy, sixxce 

d iscoxxf i nxied . 

'X’xrxs: ITixcljan T^i'isse of flie Xtoyal IVXef <»oi*ological 
fc>oeiety £ox' 1020 lias Heeii a-wardexl fo X>r*. Xlai*old 

•Tckffx'c'xrs for jia^kers eoxxt riHnt ed to tHt> i/ 

*J of file JSoc'ii'ty* dxxring fHe y^'eai-s 102-4:— 2T 

on eyelonc's, Hnid motions |^>rodxxoc%d Hy diffei*oneos of 
fexn^xex'af ixre xmcl Imxxxidify, dyxxanxios of ge|>sfrojxliic 
xx’irids, and of Hex* sxxl>jecfs. *X'H<t nxedal wdli He j>re- 

sentoil fo XI>r. Jeffrey's af fHe axxnxxal ixteofing of fHe 
fc^ociofy*" on «Jtin. 3 0. 

TriK TtCoxi-^oxxxlxer issxxe of fHe TirltisJt. r# otZ <>/* ^ntlrio- 

<vol. 3, iKo- 8) coxxfains a fxxll sxxixxmary of fXie 
j->a|xc^rs read at fHe jrc’»cexxt Ixtferrxafioxxal Ooxxference on 
HigHf and XTeaf. I’Hei'c are also original cont I'iHxxfioxxs 
Hy* TH*of. I.«eonard Hill and 33r. XCafHeritxe ^jxenee, aH- 
straefs front reconf liferafni’o, and fixe* Jxrsf of a series 
of xxrtioles on fHe sciojxo of acfinoflieraxxy* ixx gexxeral 
jxrckcjfico Hy' I>r. Anixandale I^roxtix. 

>Vx»i*x^x<": A'riox'S's are ixivifed for fHe folloxvirtg ajxpioinf- 

xnexxfs, oix or Ix^fore fixe dafes menfioned : A. visifing 

tc'^acHor of Hoxisx-* jxaixxf ing and decorating, af fHo H-O-O- 

(■’anxlterwell HcHoo! of A.rts and C 'raffs 'X'*Ho JSdxxcafion 

Oflxcer ('IP. 1 .a. >, Oonnty Hall, 'Wesfxxxinsfer ITridge, S.li:- 1 
(,Xan- -X). jAxil insf rxnxxexxf xxxaHer at fHe Hr ad ford TecH- 

xxical CVillege THe X^incijxal, Teclxxxical Oollego, Hrad- 

ford (,lan. 12>. A leefnrer in exvgiixoeririg (Orade I.) for 
tHe snHjects of elect rofecHnics, nxaf Herxxaticfs, xxxacHine 
cextsfrvxcfioxx and drawling, etc., in fixe *X’'ecHnical C^ollege, 

Hast X-oxxdoix, JSonfH Africa THe feJeex-etary’*, OfTxce of 

fixe Higli C''oxnxxxissionex’ for fHo XTniorx of SoxxfH Africa, 
SloxxfH Africa Hoxxse, Trafalgar Hc^xtare, W".0-2 (Jan. 14). 
A lceei>ei* of fixe dejxaxrfcnxonf of verfeHrafe g^oolo^v of 

fHe I.,iveri>ool AT nstxxxxxxs ^THe I>iroofor, :F*i*ee I^Hlic 

Alxxsexxxxxs, AVilliaxxrx Hrow-xx Sfreof, Hiverjpool (lEi'eH. 10>- 
Atx assistant lecfxxrer in olxexnisfx*y af Haffexrsea 

I^olyfecHxxic Tlte Trincijixal, Haftersea IPoly tecHnic, 

SS.W, 11- A ixi'sidexxf lecfxxrer in xxxatlxexmaf ios in fHe 

Olxxxx'cH of lilxiglaixd Tx-aining Oollege, York- THe Trinci- 

^>al, CJHvxrcH of England Traixxiixg Oollego, Yorlc, An 
assistant itx fHe nxecHanical engixxeering seofion of fHe 
engineering do|xaxrf nxenf of fHe AXnnicijfkal TecHxxical 

Oollege, Halifax THe HrinoiixaH Mxxniciixal TecHnical 

Oollege, Halifaxc. 
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Researcii Items. 


Sicn^x^. I'lio nefctuii'o of trilcill isi <lisocisMoci lay' P^jrof. 

T. Jhf . If^oar ill. -fclio Oof.ofc>€»r issuo of t-Ho mTo^trirujcU, oj^ 

JV ctt^io-ntzl o/" X^x<ii4^tr'ifxZ Jl*A:ycJtoZc>g^. Ho l>o|;:^iniy 

tiy' clefijri.iiaf3? «4lcill surk in.t.ogrart^ioii of woll-etci 

j>oi*formt».riooH, «unci dist.iri^^xjiwfio^ it» froio c;ctjia,ciitiy^ «.ri.ci 
sliow^« itMolf in. t-ho fa.}>ici jawJ jiifttiTioot to 
» orjv-iT'oiarxion.t. eunci fo xi.x\foroj=jooii circoirx- 

sfjxjooos. Slcills ma.y' ht& olfiL»wi£ioil «l« (i) oo11oct.ioii« of 
ijmjiien'focfly a.cia.j 3 tocl i*os“|>onwe>s, foi' o:xajn->j>lo, xrixxolx 
tioTiriost.io -wof’ls: a.xxci t;li<» «kill of mowt> wox*lcox*« in. «omi- 
«ltilloci t-rfvcloM ; (ii) jiorfoct ly^ txrj 3,j>t.e>t1 rosjionsoM wfiioli 
cio not oxciiifiit- for oxo^mplo, Tncxvomont« 

on. j>a,r*t<lo of tlio j-iorfootJy cli'illorl «oltiior ; (iii> 

I'OKjDoxisoH ro^ornlilinfj: Imt !««« «jnooi£ic cknci 

«.ntome,tio ; (iv) ro«j->oTx«OM lilco l-lio«o ii\ (iii) l>nt 
oxiii-l^itin^ in tJioir «. c-Ho<r«.<5loi*i«t/io of 

tfio in<li viclna,! ^ (v^) <5ro«.t.i’v^t^ fctltili. IPx'of. JF*©«jr tiien 

cliMcnsi«?s tlxo jioswiHility of tlio trtxnKfor of traiixinpr 
fiotw'ooxA motor latln litioss. yVlt l»on|jrli o^cjxor-iixxtmt, it-i vory 

tliffioxilt in fiolcJ, yot tliero <lo«5« socsxxx t.o l>o oxj|.>ori- 

xnont«.I eviclonO€t in f«,’V’'onr of l-lxo Ixoliof tlmt rnixnuixl 
Ha.l3it.s cuof]|niro<i tlxirin^ training <io not tmixafoi* to 
otlxoi' activitios. I*rof. X^oar snggoRt« tliat tlio I'oa^on 
may l>o liocanKO in. many low-gx'acio incln*=ti.rial tixafcn 
only nxinixnal a^ttontion ia x-exiixiroci : transfor xniglit 
tliox*oforo not l>o o^cjioot-orl liotwoon tills almost * in- 
snlatod * ontity ancl tlxo rost of tli<i jxorsonxxlity. Al- 
tliovxgli tlio Ixolio'f in tr^xnsfor is wiclosiix'omi arxcl tlio 
roliloxn is an old ono, yot 'W'lxoxxovc'i* attorn jxts liavo 
oon made to ol>tain e^c^ierixxxontal ovirlenoe, tixat 
ovi«lenco so far liifcs Ixoon negative. 


day, if ttie liases of tlxe colonies rexnain snlixnergeci 
tliose -witli jiorons skeleton xnay live mixelx longer, 
axxcl sunliglxt is ixnyiortant in tlxe life of tlxe slxallow- 
vrater eoT*als. Aliont 50 j:ier cent die in 18 days if 
cnt off froxn direct sxxnliglit. 

MAmisTTC OsTaAoons. In tlie Oer«t«fo«rxZ f-^cxjcierw o/~ 

tH& CJctUJ’or-n’icMr ^ccuteirn.'f^ Sc‘i&rLce.s^ 13 , wA.ngvxst 102 S, 

Mr. Tage Hlcogwliorg contixmos liis “ Studies on IVTai'in^^ 
Osti'aoods,” l^ax-t X liaving lieen jmlxlislred ixx 1020. 
Tlie jiresent j_>ax-t (l*art 2) deals -wXtlx tire o>ctex*x»4il 
xnorjnlxology' of tlio genus and descx'ilie!^ 

twenty -one new sjpecies- Of tliese, fix’e are frofn 
Oalifox'xria, tlio remaincler Iraving li^ien talcorx ijji tV*t* 
.A^ntai'ctio regions l>y tHo Hw’^edisli Magellan “EJ-xpc^tli - 
tion in 1800, or liy tlie Swedisli Antarctic ^Hicjxeditioii 
in 1001-03. f72///Vrr’efjw lias a tliiclc slxoH r^ixally wilii 
elaliorafe scnlj[>l/nre, hotli sViell ancl s<^ vxln t rnx*< ; Ixein^ 
very vai*ial>le>. It W’^as i*aisod from a jAiligejims *> 1 ' 
<y^/tftc’r<i to a sofiarate gexnxs l>y llaird ix^ 1850, tijt* 
sliell only l>oing tlien lcnow>^n, and in 1 805, O. 

doscril>€MX tHo a|>pend«ges of certain s|»dic5ies. 
inresent aixtli<>r fixitls tliat- a snluHvision r>f ,tlie 
on. tli«‘, liasis of tJie slxajio an<i striictnro of. tlie sIm-U 
is not jxrxaitiealxlo. lie t.li<*refore l>as<iK it on tin* 
t-nx*«> of tlxe a^>ixen<lages and of < lie 7 >erxis, 1 lie tliO’. i- 
€^nc*<'H ixi tlie lattc'x* oi*gan Ix’sitxg of i m|>ox't ara-se. iriitv .* 
snlxgenof'tx ax*e x-ecogixiseii, anti tlie < le<sei'i jit ions <>f t fi. 
sjxeeies are tletailecJ <xn<l **laliorate. 'I'Ik-j jiaper s-s 
well illnstrati'tl l>\' text iignrc^s V>y t lie' iiiiitfioi*, i»M.| 
jilatt's l>y Mr. <i- 1 ..il jr'^X'all . 


XtJBcsT*OTsrsKs oir OtxaAi^s to Ejsrvxjt-ojsrMKtsT.'-' Ixx tlio 
Jtfer^t'ice: JT*. in- JS/c*. !Mr. C^liax'los 

Howtxi’d ISxlxnondsoTi I'ocords tlie results of liis worlc 
in a ixajxor entitkid “ Tlxe Ideology of an Hawaiian 
C*oral Xteef.” A section of tlw* tA^aikilci Xteef -was 
sjxcoially studied, sitiiattsd on tlie sontli slic>j~e of Oalin, 
close to tli<=t Miar'in*? lliological I .ia Ho ra to ry of tlio 
X.^ ni vx>i*sity of Hawaii, W'lxoi'e most of t lxe ex:i>eriniental 
■woi'k: was carried oxxt. THe resfxonses of tlie cortrls ti.> 
temx^ex’atnre and salinity, silt an<I snnsliiixe, w'ex'e 
studied. X^isiixg an<l fallixxg temfierat ixrcs oomriletely 
inliiHit tlie feeding resjLioxxses of Hawraiian slxallow' 
water corals wit-Ixixx a few degrees of tlxeir deatlx points. 
Oxx tlxe revox*sal of tenxjxeratx.xre after comjilote in- 
liiHition of tHo feedixrg responses, feeding is resumed 
nxncli more cjuiclcly fi’om a condition of Heat paralysis 
tHan fx-oin tHat of cold x»igor- THo ooj*als sHow” greater 
I'esistance to deex-easing tlian to rising tem|->ex'ature, 
altHougli rx'sistaxxce varies aceording to tHo speoios. 
X^e^^tcustT’ea and JHct.'tu<x'ii€t‘n.si4* live w^itHin 

tlxe widest range of temperature, enduring extx'emes 
of Hotli Heat and cold, prox’^ided tlie tH.ex*nxal cHange 
Ixe gradual. Hxrposurx^ of 30 minutes to fresH water 
is fatal t<i nearly all species of tlieso sliallow-w'ater 
corals. Hut Hy a ixx’ocess of gradual aocornxnodat i on 
many can live in greatly Vedueed salinities, tlie 
plamulse of C73yp/Mxatat;rer* ocT^.ll'£7hct lieing oapaHlo of 
endxxrixxg a 50 pcsr cent dilution of sea -water for 25 
times as ioxxg as tHo adult. THe coi*als adax>t' tHcin- 
selves less easily to increased salinities. Of tHe 23 
species Hurled under 4. incHos of sand and silt, all Hut 
2 surviyerl a period of 12 Ixoxxrs, less tHaix 50 per cent, 
endured it for SS4 Hours, and only 3 species were alive 
after 6 clays- It was intercwatiixg tHat some individuals 
of jp’cxvx'a HaacHati a and sur- 

vived after lO days- jB^€^7>i.ct seems to He strongest of 
«dl and most resistant in ©very way- AltHovigH 50 
per cent of tHe fSQpecies die wi tlx in 30 - minutes if 
entirely reimoved froxn sea water and exposed to tHe 
direct rays of tHe sun dxxring tHe Hottest part of tHe 
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INkw' Coivi .'vri-'. NiSAXj C ^oi»r':roi'>!s.— -Mr. II. H. 
lias *iiKOo-v'^c*ro<l tw'o ii<»vv «| x^^jit-tw of copc^j-iotls livijj;^ jj- 
coxnr nexisals in tHo Hraiic'Hial cliamljcr of tli<' 
poixnd ascidian A rnarouc'.iurii coTiimonJ\’' known ti< 
* f^ea l-^orlc.’ Tlic^st-j lie dosoril><*K in tHc J'* r<jKU ^ *I i mfs 
o/“ the' l^7Xit€'cl vr^l. 73. 4iit. 

18, 1028, >?c>. 2730. “ Tw'o JMcw Kjiccios of C’oxi ii i h't i - al 
Cojicpods fx*om tHe \\''<»<>dw Hole Xi.egion.''* 
oopc'jiocis Hclong t o tHe Xlarpaetieidic, mxri ar<* of i 
genera iixiil .d x^ip/irc*.vr*<c^, and HolH «»<*< 

aliuxiclantly. 'I'lio lirancliial cHaxnHer of ascitlimi-. i- 
a favourite InxHitat for tiopc'fiods, an< I proHalilv" itm^-h 
now* matex'ial xnigHt He fouxxd if a careful .•seai*<*li 
made. 


XXiSTCASjKS ox*' . 1 / XX. 1 «€/*’. X>r- XX- X*i3cell C^o<»»irn*l» 

J^o-wr*. A/cer, A’ci:., Oc*t. 1028) records tin- ot t iu- 
renco in px/./cra? of 5?''/w5/o/icm-'icx and 

and givc-ts a full acooxuxt of oHscsx* vat ions on a 
like Oi*ganism, O'-r^p^ococr-Ma Qtz7irvryh€xr”i, -wliicli io*i\ 
so aliundant tliat tHe Hlood appears alxxxost j^oli^l luiu 
tlie ampHipod Has an ox>aciue wHitisH ap|>i‘to 
TXie yeasts are ingested Hy pHagocytes, and i-,ojuf- '*1 
tHe latter Hccreto a cHitinoid suHstance wHioH t‘i i 
tHexn. -Hy co-operation of pHagocyte^, lax*gf’» 
ixodules may H© fox-rxxcsd wliicH aftex'warx.is Hoc*t>ino 
Hrowxx axid xxxay He seen tHrougli tHe Hody avixU. *^‘i' 
cHitinoid secretion of tHe pHagocytes is not 
witH true cHitin of tHe ex;osk©l©ton. Tlic^r*' ■ 

to He a tendexxey for tHe yeasts to acctimulut^' ^ 
tips of tHe appendages, and suoH infecte<l « 

Have Heen oHserved in process of Heing 
autonomously, sepax'ation from tHe Hody takmi^ P , 
at a Joint across a plate of oHitinoid j^xHstanei* ^ 

Hy pHagocytes wluoH Had collected in 
similar cHitinoid suHstanoe Hy wHicH wound?^ *' 
in Cfczrnrn^Trzt^ im also a product of tHe leucsocy s. 


aisrp Axjl.i:xbs xnr NoJKrac 
Xrst part of a survey Hy »'ranois W. Tennoll (J r 
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^oexdt,, *Sc^, JF*hHadt^&l^H‘icx., vol. BO, j^. 339-4-40) o£ 

■fc.ln. 1 © IPsro»"fclx .Ai 3 ci.orio»». s|[>o<C!i«)» l>o]oxi^inL^ t>o tilxo ticsiini- 
t3oT*oi>liv;»la»^€3fcC5€^oixs ^Q<tHwist etncl it^ 

£i.llio« doctls -witilnL til^e tiSLyccyici.K'yrrxy ckzxci. ciist>i*il>xjitiiorx o£ 
»©veMiL o£ tluo jcxixaLO ^e*3rx©x‘*t. A. £\j 11 oorx£4icloi*a.t.iojnL of 
j>liy'lo|?c>r».y' of tlio jg 5 roviy> toiawMOcf oxi ooTr»|‘>«,x’iMon of t-lio 
gon€9r*€t w'itili ab JmyTpo'fclT.otvioabl r>r’o-fe.ot, 3 rp>o }>oirLtis 
■to -4 &4^ ei.j>f>j*o«K.<3iiLin.^ -nciORt. jriocti-ly' to 

curxcl ijtx yr4oi'j::>li.o- 

lo|;^io£bi sj>ooiaLli!f4€tt-ioixsi ixxtAioatio a. oloetor afTiTxity to a 
<^oT*ios of C>lcl Worlei ^€^rior*a tfian -to an,v otAio*' ^irxoi'ioao. 
^ori-T-is, aK tlio loojst/ ovolvocl . lai'^otst 

i>4 ooorxtocl <»f j:*o<ion.fc oi“ii5i3ti in tfio Onit<^<i 
f^t».-toa. Tlio rolationwli if> of -tHo i^enora ^fjoAvts -tHoit* 
ooTtimon origin., an<i tfio ocic*oy-T’ojnioo of t.fio mowt 
primi’fcivo f^j^ooiogt in IVloscioo i« acJ<Jn<3C>t<l a« ovi<ton«e* foi* 
tliafc • ar-oa l>oin^ tlio f.^oo|^j'ax>lxical oontx'o of t-Ho. 

^•\TOOT*ioaix 

T'xxk ‘ >i«A.Txojsr < »i * oxr fS^VKOJKi-*- Oirx 

<'«>t'taixx otiltis'-atocJ ox'ocifoi'fxnst |->laixts, txnxiooT*-lilco oxat- 
ot' ixo<ixalo« oooiir* tJ|^>orx tfio i“oot« vv^liiola ai’o V’C'-x-y 
T'<L-iaxin i«csont of tlxf* 'W'oll-ltixow^n *■ fixxj 2 :o»*-axxcl-tof» ■* <lis4oaxK^ 
^•txiiMOci H.V / <*o> . V>nt in rx^any of 

* ^r-<»'vb't.h« 1X0 jx*n*a,«itio oi-^axxi«m lia» ixoorx foxan<i. 

''1 'I »<•*-!€? o^cd'c-fsc-'c'ncio^j f i.**^«^noTx.t-ly j^ivo ri«o to atl voixtitiong* 
f i*i>m ’W'AxioIx c-oloa loxxfy «V»ootj=4 y>aa»ix xxT* 

t 1 IT* nijjrii 1 lx<^ Moil. Haioix noalxtlt's-* 'woT«-» vc^i^v ftaJl^y’^ clt»- 
1 i*y A A irx liiss i rxv-<'«t ifxat ioix« of l>o- 

1 v\ <*<'n 1 ^^o anxl ixiTi-ti|». .tl«' c*orx<^lxa< lf=»<A rlxat tlxo 

i « Ml* l€^n<*,\’ to foT*iix noclologi ax, li«»r€''tlil-aT>’" csAxai'- 

m-toT tl»*xt «|>|>otXT« in I'OTtairx ii>'l >r'ici«- JSi»x<*Ci tixiH •vvorlc 
-n<*fx }-;l Tiiot HTt'M Ixavc^ l»<'<-ix clr*>t<;»i*i>>ocl avx “ t ijy’lavK ligm tion 
III n I a I l>xit lljiK fxoint, of vi*>'w nxii»t- l>x* iix t lxo 

hj-'Jit of A.. W". IAix.rt t ’i=i |>tx,fM'i* in tlao ai 

the J\f *s'o<' /<?«//, v’ol, 13, I'^aTt M 3 an<i 4, 

< *ct . jm2H. l»oa.Tirx^? notlialosi of t lii« oc'cmjj* 

T f < *< j a K'n t !>’' in tlio aiToxiix^l INow^oawt la’s -xa| >orx rat’s, 

ixiiil nfxtfi<»x' miffOMooi aio t'ataxaniixaxtiorx, wlxil«t tixt** nodialo 
It '■•‘If fr*<.>*s fra^ini a.n^' y aai-axMito, a «j)ooioj-; of t'td'fn. | 

witrt ffivmti ill txl >nn* lanc*<'' in tlx<i oollga of ttxr* I'ootlots tlxat 1 
w^M *- f-4| irinjL?!*!^ fTOin t lat* Ixawo of tlit* ixoclailo. lAotix 

t ♦ M 1 1 | »<> r« T V «n<i i*owtin^ wfsoTtxxx^ia of 

*l€« Ionian vvx-»i'ts tat'^nall^*- olitaino<i, lHi« Ixc^an^^ 

t h*‘ fiT^-Jit, T*€^<*oTcl of tlxig» «|.x.»c»io« for < » f't=iat. I^ritain. It 
11 1 >}»<’« TK to l>t» vor-.v" motivo to f=ioa?<l lin^^ jjlantw t>f 

-v\*-«l** anri ttamiy>, ant] Hartlolt «iijxi>lio« o>cy>oriTnont.al 
i*i*Mi<-** tliot it may l>o roK|>on«il:>lo foi' tlix' ay>i>oaranoo 
»j| 'Ml t>if <lij<oa,Mxsxi lxo«t j slant of t,lx€’» so-c*a11o<l ‘ liyhsx'itli- 
^-ittaon notinJo^.’ 

<wi^>-X'Tf-5 ij« <_'AX^xjrox<Tirx A vV Icf'y l>y I-Gi'ic' 

AX'jait 1 K-i- to tlxo ayxooioa of ^rown iix C 'ali- 

a-tiaa faaM l>ooxx y>n>>lislxot I in tlxo /^irooc-'«r/itngr*» <?J^ the 
ft tj'or’pt itx ^ of iSeiePKce» (4t lx tSor. vc>! . 17, T^fo. 

; “ Of C'^alifoi-nia’a oxilti vatod t.rrM*>«,” tlxo 

atlim* \vrito«, tlio xno»t atrilcin^ aro «a«ily t>»o Kovoi-al 
K>*-i<*si t>f Atjiacralyyxtrxs. 'T'Hoir t o-vrorinf?, «orrio<i x-anlia 
>»nirxtato t>io lancisoayxo and lond it xxni<.|xxt>, oxcotit; 
MV oni* y,<jt;ally laojk:in^ in otlxor jxax’ta of tli<=» TJnitod 
tiatttsi.'’ 'I'Jhto only ay><^soi-of 9 gfoxxorally J^oon and yxlantod. 
>-<l*ay JEC X4.e<M ^ fcnifc dvxrinf: tlxo l>ooxn a 
"^^■ \ tMxrn atfaro many otlaoi* woro triocl. It -waa 

lsi>aTon1,ly not iroaliaod. tlxat -A.natx*alia liail a ^i^resat 
ivfMxity of cslixnato ^witH fairly moist a« Avail as dry 
3GO a|>otdr»a of tlio |?cmn» taoin^g: fonn.el 
* * '3’'lxo ctonaocynant Arariation in rr^yniroixionts of 

111 fix ‘lit. ay>oc»io£t y>x*ol>»l>ly aooonnta for tlae> Avant of 
uf*x->sst at tainod »xx Oalifomia AvitK many of tlxo syxooiow 
ai>5o of. Ijn. tlAo avttliLor’a oyxirxioxx, Ixofore fnrtixor 
u lit 111 ^ varaa tundart/aJkon, ox* now ayiooicxa introdnood 
fir* ^ it Avaa ne>ooaBax*y to oolloot ata^tistios 
anooioa alroady to 1t>o fonnd in Oalifomia 
^ fitoir X'olatiA^o status . Xt is witlx tlx is ol:>jcM3t tlxat 
ifiiloi*t.ool*: tlxo' woxrlcL of yxx:^y>ax*xzx^ Ixis Icoy, and it 
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may l>o oonoe>do<l tlxat Ixo ay>|.>oars to IxaAro atimiralxly 
snoooodei<i irx liis task. fc>f>€>C5io« and variotios _to tHo 
nnmlxor of ono Ixnxxdrod ai-e» actixally j?i*OAvin;^ in 
Oalifornia to-day, moro osjxooially in <. foldon dates 
I*ark, Haxx I*'’x*ancsisiso, on tlxo XJni vorsity CJamyins at 
Horkcsloy, and at tlie^ foxinor iCTcyiorimoixt ^Station at 
t^anta IVionioa, aixd €“lsowixox*o. In lx is y»ay>esr tlies axitlior 
Ixas olosoly folloAVod tlxts la. to »! - H. IVlaicloxi’s liomyxx'o- 
Ixonaiv’-o Avork, “ A. < ^rit.icsal Ho vision of tli^s d^snns 
E'9M,e€X.l'tfj:»tr*>«J"* motliocl a<loy>tod in tlio fxrojsaration 

of tlio koy to tlio sy>ocic*s ay>j soars Mimfilo, axxtl slionld 
roadily enalxlo tho iisor to rxxxi tli>Avn tlio sy>ooi<ss Ijf* is 
iiitorostesd in. I*'ol I o wixxfii: tl lo koy an alf >lial30ti<*al list 
of tlio sj_>ooios is att aolxt^rl . '’J''li€? xxxithoi- also apjxoncls 

a list of tijo xxaxrios of xxo le*ss tliaix 77 w liicTli Ixo 

stat€>s liavo >>oe*n rof jortoi,! at various tiin^ss as jici'own 
in dalifox*nia, or sotxl lias tsxion offorod. ]IS o ojiinioxx 
oan Iso o>c|»re‘ss<*<l as t.c» tVie- C5orre*otnoss of ili<>so ixarricss 
until sixtlioit-'Txt Txxat«?rial for tlie'ix* d<.'t€M‘miixation Im- 
oonxivs aA'-aiial>lxi>.’ * IVlr. WaltVicsr may fc>o ooni^rrat iilat « ^d 
orx XX yxayic'r of mncH ^ 2 :€sm\raJ utility. 

'l'’xcmi*iAa V HxxX‘::T.ns x<*xtc>ar d ax'ATsi ,-- --I*jx>f . Alatajiro, 
'V^okoyariia, oontinnos liis rosi^ax'olsos iixto tlxo Ti^rtiary 
xriollnsca of rJaysaix, and ooiit rxlxvitos t-wo iixoro y^ajxirs 
to tixe*^ J €>f the J*'cte^4ift/ t>f H^eiertee tif tlte, JTmjiterial 
ri'n i-Lfers'it^/ €tf HToZeyo (»^oot. i2, a’^oI. :2, yit * 7’). 'flio oixo 
on tlio “ Hliooono Sliolls fi'om Myngja,” iix tlio island 
of Ivinsliin, doals vdtli s^ >f'crimatis c*o! in tlno 

noi^lilioxirliood of 'J^'akaixalx'*. l.Tj>wai*<ls of a linxitlrod 
sfxic'ios ar*^ i-ooordod, in<‘l iKlinjj msny tlxxxt aro ixoav . 
'l^lxt’‘St>f last, as wall as some* x**xi-o or im|>oi‘taixt sy>o<.*ie*s, 
ar€* s|>t^x*ially cIosotmIx'*! aixd illnsl-ra.t xsd on tw-o jxlatos. 
Tlio otlior |>aj>ox* oonoonxs ‘■* .Nooiroixti Hia’lls from tlio 
Oil-liolii of H if>:asliiyama,” in tlio i>rt>vinc!o ♦>f Kc*-ljif?o, 
IVTain Islaixil. ISSoarly a. linndiv«l s^ummos aro ta>_>nlato< J , 
iniK* lading; ix>^^ar<ie*<l as now-, and figcni-oil on t wo j>lalos. 

A 2^oa*fji.> Vjv^c*osiAxi±:ms:rt. .A ikiav visoosimt^toxs r€%- 

si-Tiililinijr tlio Avc?ll-knoAvn Hxxprlox’ yiattc'rrx, is dosc*x*ilxod 
in tlio C.^ Zte nn IJcA'T-P^e it tjtriy of J*^oa^. 7, in wliixsli tlio s^x^oial 
foat iirv is a donlilt*- systi^nx of oomxi^atod i*adiator 
yilatos attacl'»o<l x'a<iially to tlio inixoi* vA^all of tlie xiLxtor 
I "vossol an*l to tlio ont**?' Avail of tlio innor v’^ossol rt*sf>oo- 
1 tiA’^oly. l^y moans of tlxis dt^v^iori, miifoi'rii xiistrilmtion 
of lic’-at is st'-onrod AV'itliont tlxc* nso of a- stix-ror, an«l it 
is c'laiiriod tliat V'ory sa t isfaot ox*y tt'sts ^t>>ct€»ndiix|^ ovor 
a nvimlxor of yoai*s liavt*> l><?on rnatlo- '’I’lio oxxt.or liatli 
is jix'otootod from rajiici loss of lix^at Ixy i*a<iiation l>y 
moaxis of an aslx*'.sto.s oov'oriixg axxcJ a di>iilxlc»-Avall^Ml 
CiOA^'or is y>i*o vi* ioc J , tAtliO'X* tittiix^s im^luilo a lov^olliiigr 

dov'ioo, a s|>o<*ial oixtlot. valA''<5 fox* t-lio oil, and a stoyxoook 
l>y moans of Avliicrli tlio lioxxtixx|^-t>at.li oan l>o drainocl. 
T’lio roading^s aro tlio samo as AV'itli I<^n^xlor’s vdscosi- 
nxotoT’, so tlxat no oorr-ootion is rocj[nix'od. Tlic^ a^yxaratxis 
i« sixyiy tlio firm Elmil l3ittmax' and ~\ iox'tlx of 
Hamlxnrfj:, xxxxd <*aii Ixt' ada|>to*I for Ixoatingj l>y gas or 
^loc^tx'ioity . Visoosirradox's of oki or y*attox-n c?an also 
1>XA tittod Avitli tlxo now' radiators. 

Tn»: oir tlAyisrirTM. — -.A lax'go gajx in *1^- 

»cri| 3 tivo sjjiootrosooyxy ixas l>oon fillod tlix^oxign 
nnlxlioat ion l>y AA*". iP. iVIoggors of a list of wavodongptlxs 
of somo fiftooxx lnxxx<irotl linos of Ixafxxinm. T.lio 
ATOstiga tion '%v*as mado at. tlxts ITnitod Statos JBxxroaxx of 
i^taxrdarcls, and is dosoriliod in tlxo issixo of tlxo 13m*oavi. s 
of fox- Angxxst. Tlio yxxxrost avail- 

alxlc? sanxTilos of liafxxinm salts, yxi-osoxxtod Ixy Hrofs. 
33oHr ancl IHLovosy, avox'o xxsod, txixt tlxo syxootroscoyxio 
oacainination slxoAv^oil tlxat ov€>n tlxoso woro oonsidoralxly 
contaxxxinatcxd, in yiartioixlax’ witli aviroonivmx »txd 
oolnxxxlxinxn- In S|xito of tlxis, Ixowovor, and tlxo addod 
dimonlty of xmravolling tlxo aro lixxos from a y>**oinmont 
l>^nd syxootmxn, jxrosnmod to l>o tlxat of an o^ido, a 
satisfactory soparation of t.>xo linos Avas nxa<^ 
tlxoso originating witlx tKo noxxtral atom (Hf- !>♦ and 
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-wii:!:! diaz-goci ion. (MLf. IX), 'W'lnilst soxno linos 

in -t.lio nl'fcra.-violo-fc c5Ck.nn.o from mnltii>ly 

olaa-r^ocl ions (Hf. Ill or Hf. IV). Tiio r€z4^ of 

noiJit:.r«,l cbfoxn Ilcls lr>oon ■t-ont.s.tiivoly iciontifioci «ts 
a, lino in flrio violoti at, A.., l>ntj it cloos not aj:>I>oar 

axnoxx^st H-ow^lanti’s list of tlio solar IF'rannliofor linos, 
altVtoxt^arl* tlnoro aro sonn«^> linos of tiio fia'st sj^arlc sj>oo- 
tmxn aTiKjnj^st tlio lattor. INTo analysis of tlxoso s 5 >octra 
l:kc«.s yofe- l>oon offootod, altlxong^lx it is stato<l tlxat tlxis 
is l>e*ing attomj>to<l, and sinoo on U nn<l’s tlioory tlxo 
fxindamoi-i tal tomx of fho s^octx*nm of tlio noxxtral 
atom is oxxly a.xx IT trijxlot, it is to Ixo antioJ j->atod tlxat 
tlK-s ^will xxot i:>rosont any insxxjfxoralxlo ditli- 

oxxltios, 

’X’xxje: F>'X'aTT^c^'JL-xjaxo O'f IVIox^xsc'Xjr-Tss. Tlxo foxxrtlx of 

I>x’- I^- Hxind'^s jxxx^xors oxx tl»o sip:nifioanc*o of xixolox^ixlar 
S|_>ootx“a Ixxxs a 2 x‘oc J xxa, llxo issxio of tlxo jf-iir 

of INTov. 1 : 2 . 'I’lio x*e*sxilts 'vv'liioix Ixe"^ Ixas olxtaixxod 
ax'o closoly sixrxilax* to tlxoso X'ooontly 2'^ xxlxlisliod liy 
I^x'of- IVl xxliilcon , tl»o ol«'-oti*oni<'; statos of a Tixxmlxoi' of 
li^lxt dia-toixxio x i lolooxilx^s Ixoixx^ <lodxxood Ixy a2>| >lioatioxx 
of tlxx"* sanxo tlia.t liavo lixx'o-xx nst-d AJ^^itlx snoli 

ooixs|:»ic;Txoxxs sixocioss fot* sixxf»^lc? atoms, Ixxit JI>r. Hxmxl’s 
analysis is ratlxoi* xrxox'o ^on«»x-al tlxan l^j-of. IMxxllilcotx’s, 
xxnd 1x0 Ixas also a^ldod a fo'w^ x'onxax'lcs on tiio stx*ixc*t-ixro 
of jxolyatomio moloonlos. "Wlion tlxe*x*o ax’o xnoro 

tliaxi t'vv'-o nxioloi in tlxo oomj^ovand. Ixo lias slxo-wxx tlxat 
in all xxot xnox*e> tliaxx txx-o ole*c*t-rons oxxxx 

ox*oix 2 xy oaolx <jnantxxm y^atlx, altlaoxx^zlx 'w^itlx diat<»xrxio 
molooxil<?s as xxxaxxy txs foxxx' oK^'Otroxis may Ixo €^< I txivxxlon t 
in tills x-os2>x>c*t - Hex lias also jxoixxtod oxxi tlxat tlio 
toixdon<*y of soxxio atoxrrs an<i x'adiolos to forxxx olxaixxs 

for^ oxcanx2xlOi» atomio oxcy^oroxx in tlio oxcy-ao.ids of 

oliloxino, axxcl tlx«'s #2:roxi2’ ixx mmxo»*oxxs ox’^axxio 

oonijxoiixxds-- —is olosoly oonnootocl xx’-itlx tlxo fac*t tlxat 
tli€> atom ox* f*:x*oxt2> ooxitaixxs olootroxxs, -vi'lxiolx 

tonds to jxrosoi'vo a jyr<^txoral sixixi lax-ity of t fixi; oloot x*oni<jt 
^x'Oi.x 2 .:>inf 7 ixx tlxo molooxilo to tliat xnot -w^itlx ixx tlxo ixxox't. 
mrasos. 'I'liis, a/^aizx, -vv^oiild iixdioato tlxat, stic*lx oonx- 
2 ioxxnds slioxild Ixo diaxnajE^xxotio, "W'-lxiolx saoxris xxsxxally to 
t>o tlxo oasa, altlioxx^li, as is onxyxliasisod , tlxo occxirx*<'*noo 
of diama^arnatism is xxot an infallilxla oi-itorion for tlxo 
oxcistonoo of tlxoso yxartiotxlar ai*i*ang;c>xxxoxxts of oloctrons, 
fejoxxxo of tlx€> idoas -v^dxiolx aro lioin#;? «loA’'oIo 2 ^txi l>y J >r. 
H xmd axxd I^rof. IVln llilcoxx in tlxis oonnoxcion ax*o 
adxxxittodly not no'W, Ixxxt tlxoy do no-w* talco on tlxo 
asjxoot of lo^ioal ooxisocj nenfx^s of tlxo f nndaxxioxxtal 
cjonoo 2 >ts of tlxo < 2 nantxxxxx tlioory. 

OotsTSTAlSTTS OXt* 'Rll^KXTrXXOlVt AXi KtSTIO Osomt-.o- 

Ajot osxTillo^x*a2>lx rocords 2 >^**>to^raj>liicalJy tlxo 

■wavo foxmrx of tlxo o loo t rio oxxrronts or tlxo <lisc*liarj^os 
tlxat jxass tln^oxx^^Ix it, Tlxoy arcs of txvo tyfxos : fix’s!,, 
tlxo olootx'onio or oatliodo ray tyyxo ; and sooondly, 
tlxo olootroxxxa^?notio osoilloi^ray-xli , xindor 'W'lxiolx Ixoadinj^ 
is inolxxdod also tlxo olootx'otliorxxiio instmxnonts. In 
a jxanor ooxnxxxxanioatod to "Volnnio 6T of tlxo 

oj" tri-^- I^7i,'Ll<^sojr»h,lc<xt I^r, IC. 

JKoxxnolly dosorilxos a no'W" motliod for dotorxxxininj^ 
tlxo ooxxstarxts of tlxo olootroxna^^rnotio instxT-xxnont, 
d isoxxssos nxainly its jxorfoxrxxxa’noo 'W'lxon ixsod to 
rooord altoxmating: oxirronts -w^lxiolx Ixavo xroaolxod tlxo 
stoady sta^o. Ox^rin#^ to tlxo offoots of inortia in tlxo 
xnovingf y>arts of tlxo vilxrator, tlxo x-os|xoxxso of an 
osoilloig^rayxlx to altorxxatin^ oojrront xxnnxxlsos of 
difToront frocyxxoncios is not tlxo sanxo, \V'lxon an 
osoilloi^X'ani is analysod into a soi*ios of I*'*otxrior oom- 
yxononts of di^oroxxt frox2T-»<^txc5io«, it is Icxxo-wn tlxat 
a oorrootion faotor w1iloxx 1<1 Ixo ayxy^liod to oaolx csoxrn- 
yxonont to olimlnato tlxo orror dxxo to inoxrtia. Tlxo 
rnagiprxitxxdos of tlxo ’varioxxs oorr^otions dojo^nd on tlxo 
froxyxxonoy- Tl^o axxtlxox* Ixas slxo^a^n in Ixis Ixoolc on 
“ lEJlootrioal 'VilxTation Ixxstammonts *’ tlxat if tlxo 
rosonant frocyxxonoy of azx osoilloi^rayxlx "vilxrator coxxid 

ISfo. 30»T, Vox., 1221 


l>o idontifxod oxcyxorxxnontally and also its ‘ cyxxadrantal 
fxrocynonoios,* tlxon tlxo ooxnrootion faotor for any ro- 
oordod fTO<yxxonoy ooxxld Ixo O'V’alnatod. K»ooontly, 
Ixo’Virovor, ixn 2 :>x*ovc»d nxotlxods of snyxjxlyin^ a xvido 
rango of altornatin^ onrront froononoios to an osoillo- 
^fr^jplx for testing yxxxrjposos Ixavo rxooomo aval lalxlo, and 
tlxis simjxlifios tlxo dotox*mi nation of tlxo oox*i*ootiorx 
faotors r T*lxo Ixolxavioxxr of an osoillogx'ayxlx at all 
froc 2 nonoios is csomyxlotoly syxooitxod 'W'lion its rosonaxxt 
frotfyxxonoy, its ‘ syxooifxo dofiootion,'* and tlxo * Ixlxxntnos^ 
of tlxo rcjsoxxanoo ’ aro Icnown, Tlxo ‘ sjxooifio dofi«*c.- 
tion ’ is tlxo doflootioxx 2 P>^r xxnit of tostixxj^ oxxrx’Oixt talcoix 
at soxxrxo oonvoniont frooxaoxxoy of roforonoo, snoJx 
60. Tlxo ‘ Ixlxxntnoss of rosoixanoo ’ is siinyxly tlit* 
x*o<-iy>rocral of tlio slxax’ 2 '*noss . Tito motlxod f^ivon j,-< 
xxrxaixxJy axsofxxl xvlxon tlxo timo v,dxiolx tlxo olxsox’vox* otxn 
dovoto tcx tlio calilxT-atioix of tlxo ixxstx*ixrxt«*'xxt is liMcxitcMf. 

.A.o*rxvis I^xrmocsKXsr. Tlxo roltxtion of tlxo f oi'xxxafcif m j 

of iron nitx*ido ixx tlxo ircxn xxro to tlto 2 ^rosc*ixoo of aotx\ « 
xxit.ro|.^oxx is disonssod Ixy £3, ,1, li. AV’illoy ixo tlxo ^7 
oj" C7/a<2x^Aa,/cc*/ fcxr ox'-oTTxlxor. ^I'lio atxxr>v.iti{ 

of nitri<.lo jxrosont in tixt^ aro a 2 >F>oxxx*s t<.> d^^ox’oasc^ fx-ii>ji, 
l:2-l/> yxor ooxxt, at tlxo xxxotal - vxxfxoxxr s&oxtxo to alxMtt 
6-6 2 >or ooxxt- at tlxo ottto.r od^o of tli<.^ a-rc*. \ ICxcamii^M 
tion of tlxo txro li^^lxt lx>" moaxxs of xx Uil^yoi* sy>oc' t,i*ixx ’f i t 
failod to dotoot tlxo 2 xrc’>so»ioo of tJto xxitx'o^o;^ aftox'^iow 
sfxc'otx'lxm. It is sn|ar^2r*'*^’^i'0*d tltxxt oitlxox’ tlxo x'oac’ticm 
Ixotvroon tlxo iroTX va 2 >c>xxr »xnd tlx<*> ac^t ix'o ixit j*of 5 <’'i i s,« ► 
rxxyxid tlxat t.la* or>»x<":c*nt.mtioxx of tlxo Ixxttor 
oxcooodiix^ly lox?%,*, ox* tlxa,t< tl»*' ol*oxxij<’*dl;>’ aotix’^**‘ x tit 
is j.xrosorxt- ixx ex xxoxx-lM.nxirxoxxs forxtt. 

C'‘xx f^'jm ij< -txtxitc o-f* J^x’ixvx-f^oaj i > i'. -- 

Snlx-c?oxri 2 >onn<ls aro of irttot’<*st c-lxic-fly lxo<':ans<» oi' th<' 
2 >ooijilitxr vxxloxxoy x’o^lxxt ioiislxiixs iTtx'i >1 v«‘« I . ’’f'‘lx<* 

stx*xxotnT*o of oiic^ of tlio» l>ost <lottixo<l c »f t ltf*s^^ c*oirij >oiji mJ- 
silv<^x' sxxlxflnox’i< lo, is < Josc*F*il><'< 1 l>y l-l . ’’I’t'i'ffx 

axxd 11, T>i*XTxioixd ixx tlto *7 oj" t/tr* ic'rxf 

for Ootol>c»x‘- Tlxo snl >st txnoo v’txs 2 >i*oj>xx ro* 1 iht- 

olootx'olysis of fx ooixcsoxxt r*x t«Kl solxitiorx of silv^^'i* f i i it >j )t J*- 
at 60'^, and -was c*>c«,ntinod l>y tlx<' x i a-t lio< 1 . Tfx' 

stmotxxro a|*|xc^xxx’s to rosotxxlxlo tlxxxt of oadmixiixx loirlwi*-. 
axxd tlxo dorxsity iix<iic*at f'scI tlxat tl»«*ro is oxil^- oixt" 
onlo in tlxo xixxtt c*oll, v’liiolx is 1 i<if>cxxjj:orial axx<i Hi*-. it‘t' 
di»xxc?xxsions, ex—- U-ltSO .A.. axx<l r* -- 6'TIO -A, Tito iiittlmr- 
sn^^Ti^ost- tlxat |s?rlia2>« in t-lx«' molotrixli* of sit l>f Hi* 
tx?vo silvor atoxxxs 2***'*'1^>^ slixxro tltoix* nix<»c»t tij >l» i ^ 
olootron x’ixxjars, loax''iix> 2 r Ixot-woc^xx tlxt^nx tlxo oxxf' t • It-ft r . •/! 
x’oc^niroii l>y tlxo flnoT’i*x«> atoxxx. Wxxolx »v It \ | >* >1 li» •-(-« 
affords soixxc^ ox {xlanatioxx of tlxo motallio 2**'<->i *<^’*’*^ '**^ "* 
silvor sxxtxflLxox'ido- 

Tjeixs 0<x-c>ar>ixsrA.a7J02< ISTurjMXxioa cxi*-' Oo»A.t,'r. 
ing to t^iiljar'wiols:, olonxoxxts xx2^ tlxo ond of tli<* first l*>ritr 
j>ox*iod in tlxo 2 ^^’****^^*^**5 olassifxoation do xxof- liiiv*** a 
oovxxlonoy lii^a^lxor tlxan sixe, Tlxis rtxlo aixytc^a r* ■* 1 t€> n« 
violatod l>y tlxo oxcistonoo of a ooVxalt alfylai m n*'. 7 »rr- 
2 xax*od Ixy Tioroxxi and I^inotti <1016>« in v lia-if 
oolxalt a.y>y>arontly Ixael a oo-ordination xx\xxxilx**r oi 
Tlxo ^yoxx-rxicr/ o/* O/xexxx/evxiP ^’oGr-xe-^y for t' >of <>H«*r o at- 
tains an aoooxxnt of tlxo x*o-in vostifs^ation of ** ^,^^***1 

jxotxnd Ixy 'W, H,. Utxolcnall and 'W', 'W'ai'dlavv- - - **',1 

axxalysis cliff oi*s oonsidorafcxly fx'onx tlxat of X^iori > tx 3 a- 
I^inotti in tlxo vtdtxo for oolxalt, axxd tlxoy tiav'<* 
ont molootxlai’ -woifaclxt and oondtxotxvity xxxoas 1 1 rt 'trie • 

^xxolcnall and "Wardlatv oonoltxdo tlx«^ tlxo o*>tiii«> 

rxrolxalxly Ixas tlxo fomxnla FSal • Oo Ol^-— ^ , 

tlxtxs assiiii^ninig^ tlxo normal ooxraloxxoy of , AusJv, i 

oolxalt^ jA eooond. ally lanxino, also orojparod 1 »i ‘ J 

x^as oxcamxnod^ and tlxis is Ix^iovod to Ixo 

^ Oa 

C3al . C5o Oil: Oo . aal3 <3SrOa>a. 
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3t>xx.a3rt>, etxxd -A.. 3Ft. X.re»o Iruavo ^ivcwn. ia>xx c^oooxjutxi:. o£ soxrx& 
fvi.x^li.er' 03c:j>orixani»ix.£.ft 'wJxieJrx on. t-lx© 

etiolxin^ o£ zino l>y ^otija.6j»itxm olxloxricle, in -tln^ j^roseuntoc^ 
of* oxcyg-orx, in 'wfxioJhi f^loboy Jfoxzrxci, -imtev ctX4<^ 

Ixydroj^oxi. xxi«.y l>o fornckCMdl in. tiiio x*o«.ot.ion nncioi* eoxno 
oonditiionet (JF^yoo. -A^* 'i.StlL., INov, 1 ), Tlnoy txavo 

no-w" oollootiC'K'l Cl. oonei<ie»i*«LV>l«» l^>ociy of nxc>»t> of 

-wfiicli t-lTioy luet^vo Knmama.j-isoci in a, oorxvoniont. ■fco.lanla.i* 
form, «.ncl t>fioy oondncio ■fcli«.-tr t^}loso anx>T>c>*’f tjxi&nt>it:.a.- 
tively f-lxo nowor vor«ion of tvluo oloofroly fio i,hxooiry of 
1‘orrosion. AlJO imj^ox-t-tnxt jz^rt^csfioa#! c|no»f.ion f.ixo.'fc ■Lfioy 
licfev^o jr«ti6»oci is -Llxo/t^ of f-lrxo t, i mo -xx^rio^ fo Tt>o €fcxiox>i>o<'i in 
ofiOTyinj^ ont> la,l>omf.oT'y ■fcosf.s fo ciofororriint' xrolnt-ivo 
oorrociil^ilify- rClxo rola-fion bof’W'oon ffio a.monn<> of 
c-on-osion a-nd fixo l^imo is xisixally xxot:^ lixxoax-. *xn<l f>xo 
ro<lxjiTjt.ioix of rosnltrs t^o any sxioli foi-rn as a ^vc^i^lxf of 
inofal crox-x*oclo<i n»xif aroa fclms xxofc vory 

ni'*ixo oonvcao t/ion of t/iio ot.csl'iixxK finici is 
also nof. ownxxHy x**'<^T**^**l>^ ooxxt.i*oll€scl . xxn<i fliis, in t>li«5ir 
<>f>inion. is oiao of ‘t-lio oHie^f roasons Avliy t^ost^s of flxis 
Icintl ajpo nof T*ox>rocl«ioiV>lo. Tl’ioir’ romai’lcs ixx flxis oon- 
n^^xcioix sfionlcl, >io'wovx»i'. sfx'iofly' orxly- to casos ixx 

w'Hioli t-l*x^ oxcy^oxi x*^*’>r*ts if a', maixifc x»c>xxtx*ol ; ti^o for^iia- 
tioxx of films, xvliic-li is in t>tlior“ oasos at loast as inx- 
I X >r't-4i»if-. is to I <l€i!alt x^v’^itlji in a lator jxax>or- Tlxx’sso 
i'«:*soixi'c*lxx*s lxa %''0 l>oo-xx o«.xi'x*toti oxxt for t-lxo C"^on'<xsioxx of 
TMi'l/*»ls JL<ost 'ai't'! 1 C.^oiTinxit tt'C- of tlixs X3 ox >**’»' c>f 
iiio anol *1 xi« Inst rial X^«>s<^a.rc'l\ . 

I *jxo I'-K a'i'i tfis or* T-^i^mvxu^x'Aas. A\’^Xioix irc->ri, xiiolcol, 

sTA*i C'olialt txros Tno'lt<’!i<l f.o;^<'lli<^r in oortain x^^'* 
tlio rf*snltant allo>*s, af clol ixxi t o lioat t roat-mc^nts, ai*o 

to ^ >oss«j*'SS 'v^c'ry mxnsxia! x» >a|j^?\ot io |:>rox >ox*tios. 
-\ ixi-onx"* of tl»x»-s«' xxi<'l:c<%l-ix‘on-<*ol>alt txlloys is fonxxcl to 
I »f >ssx»ss x**'*^**-*^^ i*-***^J>’' cioxxstaxit x *^ ''*'*• -wlte-ii sixlo- 
.l<'Oto<l t<* mo<lx*rato ni4x*2r*i<*f isin^r fo>i*<?os. Tl^'lxo oon- 

st«ij4*y is Ix'tt**!* tl-iaii tlixxt of soft ix'orx, xxltlioxxj^lx tlxx> 
initial } >*’‘i“mc*a.l >i I i I y is "vory mncrli x?*** ***'i’<^**’- tl*o 

fif '/f J..,f 4 l*€^r<ztr*^tf','v f ifonor-r/ fox- !Sx*j">t oixulxt^r, . W. f-Clna^xx 
tU'sfrril >fs tlj*" 4 iistsovox'^^ of tl^o'st? jxlloys axx<l j>oirxts c^xxt 
sci»i»<^ <»i' tl»«*ir f »x*c?n lixiril i<'s. Wlioxx tli<* liy st t.'i'osis loox> 
ft>j' »A sari:k|>i4' of t iiosc? alloys is <-fxx*x'io<l ix^x to vo*xy ixxt<»ixso 
1 1 If » jj:i i<-*t isax »»• *r» , it is fotnal to liax'^o a. t.*liai-a<* t'O'X’istio. l.>xit 
iLiiiisiial slixxj>o. It is sornotliin^JT lilco xxxx ordinary 

I j \'st 4’^i't'sis lo<>|> ’W’^itli ttit.' t -vv-o sidc^s t>f tlxti> loox> t<oxio*l t 
fit t Ho oc'ntrc*. so t Viaf • tluc^ro is xxck x-oxmxno»xx?o aixd ixo 
«-» vcs foi*<'t'. *'r'l»o ol»xxrtxc'to>ristios of tlxt^so alloys ai*o 

f^nKpic^, aixe.i it is ^ c*all tlio^xxx x'oi*rixixxvtxi-s, 

.. XMixiK* ocfiist r i*<5t<:'d fi'oxix ‘ j *o«rmoal:3ility ’ aixd ‘ ixx- 
A'jo'if* 1 'J''lxo x“>ox'xn:in'V'ar x>^ox>t'rt ios arx^ ol:>tainxid l>y 

troatxnont, ’3'*JKo xxlloys arx^ lioatod at lOOO'^ <J?. 
for *» sHort tixno and tlxe-xx oooloci. ft is foixnd tlxat tlxo 
x-tfct o. of <*oolixi^ fx'onx €SOO'^ O. to •fOO'"' O. dotox-xninos tlxo 
cli*^r‘oo x*f tHo dovoslox>xx'ioxxt of tlxo olxaraotox'istio i^ro- 
f»ortios. Ixost x*€%sxalts ax-c- olxtaixxtsl wlion tlia alloy 

IS foc>lo<l tlix'onji^li tixis rani^^TO ixx tivo l»onrs. WAlxoix tlio 
4*oolixii^ is X'ax*id tho jxoxnxxixxvar x^>x*o|>c3X'tios disxxx>j>«5ar 
olto^j^^otlaa'- **,nio x'osxxlts olxtaixxx^il -vritlx a 4:f> x-^x^x- oont 
iii<‘lvol, 215 x>or oont ooh>«xlt, axxxi 30 l^er ooxxt iroix xxiloy 
sj »< ‘o.itdly lxoat-tx*oatod , ax'o JE^'or nrxafajnatisinji^ 

fox't-os xxot oaccfoodin^ X-T i^axxss tlxo 

j >rfi4't icrally ooxxstazxt, tlxo ’V'ariatioxxs Ixx^inj^ -woll 'W'itlxin 
tan- i>4'r' ooxxt. 'If'ixis i» a vox*y X'oixiarlcalxles rosxxlt, aa tlio 
j>ot'Tt»oxxl>ility ia rxoa^ly SOO, 'wlxioXx is noarly doxxlxlo tlxat 
»»x iron for loxp^*^ majBprxatiaixx^ forcsos. Wlxesrx arnxoo iroxx 
Wfis ^i*l>joot<^ to tlxo m&xno x-axx|^o of ma§?xxotisinja: fox'oos, 
I **- *'»^^^«-t>Hity inoroaaod fronx. S^ISO to a xrxaxc irxxxxxn of 
Avlxiolx it Ixad xvlzoxx tlxo foroo -wras 1-3 graxxss- It 
tifon dooroasod to OOOO. 

xaw AonxoxTx*Trxjmxc. — -Tlxo rojxort of tlxo 
*orxrox*onco Ixold. at XFXotlxamatod oxx noxvor for oxTltiva- 
: |iorx aixd Ixaxilaj^o on tlxo farm, Ixold in 3 Ixas now 

t P«1>1»»1 xcmI <3Liondon ; ^ImcNst l&onn, X-td. Bcf.). 

c-c^nwist s of aixc ^ax>«»ra T:>y XoadLixx^ oacixoi'ts, an aooonnt 
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of tlxo disoxxssion, and a r^sxxrn^ l>y l>r. A— ICoon. 

Tlxoro axro fxvo fomxs of ]po*wor in xxso for a^^rioxxltnral 
X>xarx>osos in addition to tlxat olxtainod l»y Ixorso®, 
nanxoly, stoaxxx, g:as, x^e»trol, lx>w-^rado fn€>l, axxd eloo- 
tx*ioity- In tlxo noar fntxxro tlxoro sooms littlo lilc-cslilxood. 
of tlxo Ixoxsci Ixoixxj,?: rox>laood l>y moolxanioal forms of 
j>ox?vor, oxjvinfac to its jEni-oat adax»tilxility to all Irinds of 
■w^orls:. Wlarixx stoaxxx x>owc5r is xxsod it is j^onorally 
olxtainod fc>y lxix*ing^ fx*om oontraotors. Tlxo <lovolox>'- 
mont of stoaxxTi x!va.|acons for ii^onoral road Ixavila^o Ixas 
not yot sxxroad to aj^ricnltnro. A. foxv stxxtitxxxax'y ji^as 
onpcinos art? Ixnt tlxoir nxxjrtxlxox- is dooroasiix^, 

Totrol oxxj?inc's ax-o tlxoso nxost oomixionly esmx;>loyod 
in fax*xn x^orlr, and rooorxt tyxxos ax*o voxy ooonomical 
ooxxxxxarod 'witlx tlxoso in xxso l“>ofox*o tlxo 'Wax*. .A sno- 
ciossfxxl fornx of li^lxt traotor xxsixx^ a X>i<.?sol-ty jxo orxjajino 
ooxxsnrnirxj^ lr>w-jj;i*ado fnol Ixas Ixoon introd f xootl . Trixo 
olootx’io motor is l>y far tlxo -sixrxj^xlost fox*m of ^xx-irno 
xnovor, only tlic? two xxxxxiix Ixoariixj^s and tlxo Ixi'iisix 
lioltlors rocxniriix^^ oooasioxxal attontioxx- Tlxo oal>lo tlxat 
Ixas to l>o w-cxixxx<l and nnw-onxxrl as tlxo iTxii>lorxx€?nt 
pxassos aoi'oss tlxo fioltl is a di-awrlxaolc . _ '3"'lxo yxotrol- 

ol€ 30 tx*io systorxx is w^ox-tlxy of sox'ions considox-ation, as 
it ooxrxlxiVxos tlxo ad'vxx.nta^os of olx^otx*io tlriv^c^ w^xtli 
fx'x^otlonx fx-orn lxx.ocl oxxlxl<’'S . Xxxox-oasod s^x^od of w’^orlc 
is of |:^x*oat xxso fox* onltivation as xxs ixx oonno3cioxx 

■witlx roxxd Ixanlaj^o- Owixx^ to tlxo xrx'oat tlti-voloTxxxxonts 
ixx t lxo ixxxyxoi't<?d moa.t tx**xdo, tlic^ layixxp: down 

laxxd to j^rass ixx jxox'iod.s of a^i*ionltnx-a 1 dxsj>x*ossion 
xrxay noocl rovision. A.xi altomativo is tlxc*. xntx-»nsifioa- 
txon of ai*»xl>lo farnxinj^ l>y jxaying si>o*x5ial attontioxx to 
-vop:ot*xlxl<^ ^xx’odxxot.s of a soxrxi nxai*l<.ot-|!^ardon ty|>o- 
Tr'liis Av-oxxld nocr4^s.sitato axx o3ctfc'n<lod xxso of i> 0 “wox' fox* 
farixxin/^ motlxotls. 

liST.i^C'-raK ? xtoxx C ’jKXx.rVjyrTOS- J2>cy><.^riri xoixts oxx 

olo<-t.ric5ally Ixxxatod kiltxs fox* nso iix tlxt* oox’xxmic! iix- 
dnstx*ir»s Ixavo l>0€>ix in ]progcros.s fox* tlxo Ixxst ton yt^ars, 
Ixnt it is oxxly I'€^<^ontiy tlxat. ix i ij[>ro v-oxx ix^ixt s Ixa-yxx Ixooix. 
xxiadc* •w'lxiolj jxroxxiiso tlxat tlioy xviJl l>o xxsofxxl ixx com- 
nxoi*ci<'. A. rx>d n<*tioix iix l-la' j.xi*ioo of ol<*iotricity AX’-onld 
'v\’'id<*l>* 0 2ctc*nd its nso for f 4 xi*xxacos. ^I'lxo i^rcat nxxx'ity 
of tlxo atxxxos|>lxoro ixx aix olocti'ic? fnx*naot? nrxalcos it 
ixloal fox* dx'^coratod jxottorjv’'. -A. rxorixxtx .1 csoal - fxi'od 
xnxiiTK* fiix*ixac*o i*otmjii'os alxoxxt lO Ixonrs l>ofor*> a satis- 
factory rosnlt oa-ii Ixc olxtaiixod. .According to 1 ^- 

Jbl ixxd *irx ll'’orZd fox* X>c<ioxxil>ox', Ixottor rosnlts 

c*4xn l>o olxtainod in Ixxxlf tlxo limo l>y txrx oloctrxc fxxr- 
naco. Tlxo oxcco^xtionixl aooxxx*aoy xvitlx wlxiclx tlxo toxxx- 
noi-xxtxxx’o of tlxo f nr ixtxco otxix Ixo controllod and 'W-lxat 
XXX ay 1x3 callod tlxo ^ ax-ail alxility ’ of tlx<* onox-py as 
o<»rxxixar'od AX’'itl» tlxat olxtxxiixod froxxx fxxols, loa.ds to 
03ccollont rosxxits. fxx IfSril.islx jxottox'ios tWo t.oclxrxicjno 
assooiatod witlx tlxo Ixoat tx*oatixcxont of tlxo Ixiglxor* 
^r«x.xlos of clay xv-a,rt?s lias prrowxx no alxncxst oxxtiroly l>y 
x'nlo-of-tlinxx*lx trials. Tlxo rosnlts olxtainx^d in tlxxs 

-vv-a-v* Ixav-o Ixooxx transmittod ti*aditionall>- axxxongst a 
s^T>cCcial f irivi lojJfod <^lass of craftsmon. Tlxo onds aimod 
at AX'oro to nsc solid fnol t-o tlxo fcxost c^^-vanta^o and to 
x-otlnco tlxo cost of tlxo nocossary lalxonx*. Honco for 
Ixij^ix tomx->ox*«x.tnro w^ox*Vcl vox*y lax*#zo ovons woro nsod, 
HB^ox- tlxo mannfxxotnro, Ixowovor, of tlxo insnlators (■mod 
fox* tlxo ‘ frrid * oloctrical transnrission sclxomo, wlncJa 
is IxoxixK coxxstrnctod in Clx*oat 33 x’itain, it is fonnd trxat 
vc»ry stoxxdy Ixtxatin^ is roc^xiirod. Tlxo sjxocilioations 
for tlxoso insnlators aro voxy stx*iot. Tlxo for 

oxcamrxlo, nxnst l>o loss tlxan a toxxtlx of ono jc»or cont- 
Tlxoy Ixavo to writlxstarxd a oornlxixxation of very sovoi^o 
oloctrical and moclxaxxical strossos. Snflxciont timo, 
tlxorM^foro, xxnxst l>o allowod for tlxo tomfxoratnro to 
Ixocomo nniforxxx tlxrongrlxont tlxo tlxiclcn«^.s of tlxo ware. 
A'itrifx cation mxxst fxrooood xxnifomxly and tlxo 
crystallisations axxd co*x*v*ox*sion of its constxtnox^s 
mnst nrooood ovoixly and witlxont strain. lEIonoo tlxo 
tonxfxoratxjiro of tlxo fxxrnaoo ixas to l>o closoly ro^nlatod. 
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"|r~XES.'RI'X’Hl t>lio fa<5t t»He>T*o wc^res 222*000 jaciros 

t.ixicior s-itij^aT* in Oreat> liri t.«tin in 102T, "fcl-io 

cjrojp imx«t. «t,ili t>o x*€3|^«.rcle‘ci eL» 'Hoinp: on t-r-ia.!. THo 
in<rro«,HO in its aoj:*<?a| 2 CO is clxio in j-**^***" 

tlao notion of tlao t©mf>o-rai'^ snljeirly on Inoi'no-farx-o'W'n 
snjcrm** »*3Lcl w^o liavo still to loam -wlneitlioi' it v^'ill talc«-» 
its ]r>lac5o »s a consicl<M*at>lo fa.c'toi* in Jix*itisl* a#^*icnltm*o 
of tfio fiAtnro. 'II''l:io anionnt of trnstw^ortliv infoi*n-^ation 
abov^t tljo ox"oi~> in its Arariovas as]f'>oots is still cjnito small* 
axxrl tlxoroforo tlio t'oconl lx yanl>lisliocl 'wor-lc on tiio sai^ar 
f>o<^t o,i’ 0 |'> in ilio oaxstom oovnxtios of Kn^ajlancl tlxix-ixxf? 
102T fx*oin tlxo Faria v Foonoixiics 13r«nc*lx of tlio JJ>o- 
jxartnrxont of A^^jcrionl t tiro of llxo XXxiivt'i’sity of Oana- 
Joi'idiaro fa as aix ad < loci 'V'aliac'. 

'X’lao oondnot of a oloso invosti^iration, oov'ox'in^ 1 OO 
farms and sotoo 23i)0 «x<*.ros, sitxxatod ixx olovon csoimtios, 
mixst al"W'a^’'s l>o a matter W'laiolx rec|nii*es <iax*inpr in. 
oo nooj-xti on and stead^V" i->C'rsovoi'anc*t‘ in oxco'oxition. 
Tlxe OamL>ricl^«^ team lias attaolce<l tlio Ixnsinoss in a 
-jxioneox'iix^ sf>irit, an<l w^lxore tlie standartl metfiods of 
agrionltnral oostin^j^ liavci ixot ixxet xiew- x’eojixix'ements, 
Itax’-e l>een xxxcxdiiied to snit tlio oooasion. THe 
x’osnlts* XA^’lniolx form tfxe iixx^e.stipratioix of wiixxt is dosori Hed 
as tlie larjGf<?«st saxxifxle tlxat lias ev'oi' iieen anade,” are 
laonnd to i>e intere.st i ng, and. l>otli interest and ooia- 
fidenee ixxoreaso xxrixefi it is x’ealised tlx at eaoli of tlae 
staprxxs of tixe wox'l^; txas Ixec^n lxaTX<ile<J witix oaro axxil 
oonxTnon sexxse. 

Tixe fixxal talxles xijion xv'Irxioli tlxe -wlaole of tlae dc*- 
tailoci xv’'ox*ls; ooxxverpces eiixow tliat tlxe ax^eraj^e ^v'it'ltl 
olxtainodl on tlxe land nncler csonsideration was 7-711 
tons y»or aore of xvaslied hxeet, an<l tliat tiio ax’x'i'afjt* 
net cost of tliis to tlie # 2 : 1*0 wt»f xx^axs £2 z 4^ z per ton, 

or £17 r 2 a f>er ac-x’e, and tlais is xx*ox*lced xloxv-xa to 

a standxxx'cl ,«jx*i*or of rxxeaxx net «-xxst of oaxly S/x. Od. j^xer 

* “ SuKixr ill the Hastem C^oiiritlfs, liKiT : )s*injix axii Xri veHttiea.tion 

into the l^'inaxiieliil Ite»ultH ol:>t<«.ine<l on One Hwncirecl I.**a.rixxH, xxn<l «r»fxio 
of tlie I<*«.ctor» fnllnenc-iriK tiionx.** IXy It, f. IXiirfzetAa, 

O- Twl- JR-oixera, (lJiiic-er»ity <f»r <f.'aTiii>ri<Jtt:e, l>eiMirtnx«5ur of ...Xsfrli-nltnre, 
!Ka.rnx lilconomies Uraneli, itefM.>rt No. O.) X^l»- xll t it4. (CnnihrKl^re : 

1,-feiTer a.nxl Sons, nx;2».) ii.v. net. 


3a.lxno]:i 

■Tf^'CmXJT*fl"OLTILiOSlC?l, axil episKootic diseases cansixxp: 

corxsider*xt>Ie xaxortality amon#*: salmoxx and 

troxat from tixne to tiixrxe, lias orxl.v rec^eixtlv sprea<l 
irxto Scotland axid tlxe nortlx of 3Exi^?lan<i, tixoxx#jjli it 
xx-as Icnoxvxx in centx’al Knro|>e so lon#^ as 1804. 

It Ixas Ixeen inx^esti^aratcxcl intiejaendently iix tlreat 
Hritain loty' X>r. F. W. A.. Olayton Jl^oxxe 

jr^erf^,, ISTew' Series, IG, p. 40 i 1027) and IMTiss Xsolxel 
*T. F. Williaxnson <Fislxox*y lXoai*d for Scotlaixd* 

JMo. 5, 1028. FT.lVl. Stationery Office, 3d- 

net.) 

IMiss Willi amson finds tlaat tlxo cliaractex:*i»tic 
sxip^rfxcial lesiozxs (* fxxrnrxoles ’> are €tx*ea» of sxil>- 
ontaneoxxs necrosis, not cornjxaralrxle to tlxe pxxs-pro- 
duLcing lesions of xirarxn-bloodexi vertelx rates, Uotlx 

att^liors oixtaineMci sxmilax* results l>y inoculation of 
e-xiperiinental animals, sndx as l>rown troxxt, salmon 
and sea->tront smolts, Ixlenny xxncl plaice (OJayton), 
frogs, troxxt, and otlxer fislxes ( WilIia|rison >. Inocula- 
tion tlxxxxxaglx tlxe open motitlx and clxxreot application 
of tlxe cuLltnre to scarified areas of steixx rwroved ;|>atlxo- 
genic to txroixt and otlxer species, -wlxiclri died xn one 
to fom^ weolcs, azxd tlxe oaxxsatixre Ixacillxxs, JBP, 
cid« F^jmmorliclx and "Weifeel, xvas reeovei*ed from tlxe 
Ixeart-Tblood, Olxaracteristic symptoms were observed > 
inc?lndixxg tlxe fnmncles and tlxe loss of orientation 
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acre. *1*1x0 eactrexxj^^s of “cew^f ^ovex* tlxe 182 fields in- 
volveMjil. sitnateci on nxa^;)^- soils vai*y fronx 

£10 per’ acre to £31 Tier aexN», and tlxese point to tlxe 
fact tlxat til© inflividlxxal aC^C^oxlnts in tlxe ajxpendicos 
slxonld l>e studied in conjunction witlx tlxe avex-ages 
befoi*© coxxclxxsions are drawn alxoxxt axxy one tyj>e of 
farm, or class of soil as beixxg suitable fc>r sxxgar beet. 

Fj-om tlxe climatic point of view 1027 -was not a 
good secLson fox* sxxgar Ixoet, aixd 7-711 tons pex* aoro 
is not a good yield, thonglx it exceeds tbe national 
av’^erage for tlxat year by xxbont 1 toxx. I>es]fxite tliis, 
tlxe avex’age nt^'t ](>rofit slio-wn in tlxe investigation 
■was £4 : 4 : 1 per acre*, or 1 Ov?. lO^d. x>or toxx. Of tlxis; 
net profit, by far tlxe larger part, £3 : 18 : 7^, is x*ej|>rt*- 
seixted by cretlits to tlxo crop for tops, x-esidnal v'xxln** 
of Toanxxrt's, and x*xtra cnltivations, and ixx tbis ligltt 
fixe cx’op ai>|>ears as oixe w-lxicli eixtxlxles| tlxe arxibU^ 
fxxx-irK-vr to get His excpctnsive cleaning slxift fxxx* ixotliin^jr, 
x-atHer tlxan as oxxe vdxiolx brings a large dasb snj>|»l«-- 
mont to liis banlc accoxint. Tf'He xxxain f«j^^t.or in €|«<- 
ciding tlxe cost* p<*r ton of xvaslieri bet^t on ^lie varioii-^ 
lioldings irxvolve<3 Ixas bex^xx, of x?oni-s«^, lli© yielel j it*r“ 
acre, and tlit> first result of tliis investigation is t f* 
point f o tlie nx*od fox* Higber average^ yielils if snj 4 :>o' 
beet is t.<> floxxi*islx as a real oasb x»rop, and nt>t to 
laixgiiislx *xs a eletxxxing crop x*atbcr lt>ss €*>cp<'n-i\«' 
t lian s\\*e<l«?s or xnangoliis. 

TTbe <le»igxx of tbe inv'estiga t.ir>ii Has txllow''cil t’oi 
tlie examixxat ion of a nxmxber of tlio ste|>s taken Kv 
grow^ers in producirxg tbe cro|>, and some ligiir«*s .110 

f xroducecl wliiob tbrox** tx xxew ami soirietimxxs n*' 

igbt on tlio value of .sxicb tbixxgs *xs farxxiyartl niaiiuro. 
subsoiling, rates of sfj<»>ding, and fxc'ld s|^>atjing- 
iigixrc'S, v-liile tlie^- cannot' bx* x*oxxsidt7i*et I a.s tin* Hm-x-j 
for final dieda, xxre of real interest to growers of tii<’ 
cx’ 0 |;>- 

It is sxxtisfactory to Itntxw tba.t tbe investigation i-, 
being <*oixt inxxexl in tb<* |>rx*sexxt. year, and tbixt t hi'n- 
will be a soeoxi<l set of ro.sults to t«?st arxd ad<i \ it lux* 
to tliose txlreatly j>ublisbc?d . <-*. fl. 


Disea.se. 

shortly before «leatlx ( Willi anxson). Infeotioii of ilr*' 
■water was longex* In talcing effect. Ilotb imtitor.'t 
ixxfeoted salt-water fisb, xxnd wbere^as IVfiss Willa*i»»s<>J» 
recoveix’ed fitci.lrrvctr*ir:i<ict in a Xoarces -wbi^-b Hum! 

fx'orn otber causes, l>r, Olaytoxx foxxn<i tli*? < Ij'^* 
letlxal to tbe same fxal'i- 

i:>r. C'layt^xrx xxxalces an irxxportaixt contx-ilnit joa 
tlie subject by bis discove^ry tlxat on© of two 
interrxally ixxocxilat-eil. Harboured tb© ba<rilIit-« t"r 
at least *^a moxxtb in pox-foct bealtlx, and points out 
tbat an imnxxxrxe or partially irnmxxne st*a - 
salmon nxigbt act as a eax-rier, axxd introdti<-<' 
disease into' otber rivers, sirxce it is now lctxo\\'t» 
t-bc'^ salxxxon does xxot always return to its nat'iN o river 
to spawn. In culture tbo organisxn ajifiears » o 
less viable in. salt tban in fresb water, fXM*i 
Williamsoix’s excyxexrirxxents -witb pollutf.’^ci 
xvatex-s from varioxxs sources bav© failed ft* ’i' 
any connexcion between tlxese conditions *'^*‘** ' 

spread of tbe disease. Her view^ is sbare<i ny ^ ^ ^■ 
Olay ton, arxd botb point out its conxmon oerMirry 
in rivcBOf's bice tlxe Oo<T|uet and upjper 

tbe Tay, -wbeire tbere could be no ouestion of 1 ^*! .^is 
Tbat liuxnxnculosis is sprofid by immune 
or * carriers ’ seems to be tbe most i»voi 
explanation. 
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S9caLXx&in«aL^ions 

X DN' «irn. ekxa.jmLrxck.'t^oTi. Sol»ool« »vx'li>j€*ot‘., -fclnc^ rxx»7c.i^ 

atnxxin xrxi^x*lc t3dbPEe*r^^n.t- cli»t:>n>>tat>ioxx.3 of 

■tlxo o«.rxclicil*iut-e»« «WTrxoxx^57 lxxxrvcix*ocl-«t¥-iL<l.-<_>ixe> ' Tx'oeisil^lo 

xxx*xx‘l«:» c»x* |'*oarooxx't.ilo» tt,x’'e»’’3S»<^»«*t>les \ diffcM’orx't' - 

t-JoixjH «yjro Uci fa-csir, foxxxxt-l f-o x*enr»ixlt:. fx'orrx -two o:x.«Lxx;)ixxek- 
t-ioriHi of i:.3xo jxtxoil^ in. t>l»o aa,ix'j<3 «x*'fc>Jo<«'fc- Tfno 

viow'ss oxcixi*o««o<A ’irty Afx*- C::. W’ «ulli« ixi «k jxr*iva<t.ol 3 .^ 

jpx-ixxf ocl “ 3V^«^i^stH l\Tot^lx.orl« of IB^xcebxx^itxirxj.; 

Olxilclrorx, ’ a, of ■v%’"iiic?ii 1 xui>h x*o*xc?Ixoti vxm, xx»a>^ l>o 

Kt.atocJ «-« tixroo |X3rojpo»it.ioixft, of "W'ixi^’sJx ftxo txr*j5ti 
ax*o : ( 1 ) *xrx oxcarriirxa.-t.ioTi XTrarlc irt rrot. irr 4 ?orror*al cl 

3 riotrwiiT'cs of fJxo atxilit-v of tfro oaiKlirlafo, imf morol^v' a 
MX-mlrol try rooariM ox 'wlnicstr t->io oarrcl r<4af trarrlc in 

<»Vclo¥' of nror*it. oaxr Iro <lot.or*mino<i i ^ 2i ) in or*<lr>»i- t,o 
oixXairr a m«.r*l<. flrat. i»s a rrioaninro of flxo <5arr<l irlato’sx 
#i.>>ility ■fclxt’t o3>carriin€^T*’M ma.rlcfc5 nxir^X 1>€^ «-c-l jnMtc't I Xo an 
a* f >jrj*oj>T'ia.t.r» £^t irnrl ai*< i riit.sXi'i'InrXion , ilio fHmnr? for* ail 

t • 

All*. -r-oafr^irnw tlio maXtoi* otijrr^rxt ly anti -wixli 

illirwXi'at iotr« of offo<!:t.-i of <i ifft»r“o»it <rjisrt~ 

t i*i I »nl i<- »n w. "Ho liat^ iir mincl orit-r «jf iiir' soiiool oorXi- 
oxcami nat ionsi- If t lio on**’ irr cj ion it-^ tliav- 

in \\ liicsli tiio yif^T-or^nirr^*' of -v'tn'it^}^ 1 In'* >i xfiiionX 

lilt' 3>*^txx-<'on 3t> an*i Hi« <-oiYif >1 ai n t is^ 

t I »« n-oi » j 1 l^<t if ic-* I - \\*li**n. tin r’^xctmiimr t i< a » * 

1 ! k* >iiMan*ij~i of <*4m« li*iato>*, tli** r'<*r»«t am.*;;v of Xlir^* 

41 tjo c‘an< I icittt ta af-«i-tm-o«l an<l v«i*iaf ioix of tiio 

I n' !•« ***n c*f tlii'ong^li atioli a I'anjtyo ia iirt’-X'-i tralxly 

4i>i«' to %'»i fiat ion iir tl»r» at an* 1 *it** I of tlio <|noatiorxa aix*t 
< .f t lit' x'iilnirrj:!^- 

.\I Wtillia'a t>iii**J ^>T'<>| >oai t ion ia tJiaX tiro afcarxrlar**! 

< I i.-^t I'i lint ioi r to VA'lii<*li r txin*'!* "a tnaflca at**.-* to 

)**' a<Jjna1o<l i.a tlio ati'ai^lif. lint' * lia<.»'il>iitit>n, on -wliit-li 
ixi**.' tlio amiif* nnnilior* « >f oaTitJ i< lat t?a at. oA.'c^r'y 


sfmcl Ability. 

f:>or*oc5rrt.il«j»_ Tiro only altxor-rra-fci'V'o 'wiXir -wlrioir Iro oom- 
jraT'OM -fciro atrraiia^lrfc lirro di&cfcrilrnXion. is Xiio ooc!;lcodl->xa.t> 
distr*ii>ntiorr. Tiro csoolcotl-iiaX dist x*ii>nXxon, iro-wovor-j^ 
t>o irr.firrit.y irr Irofcii difoo-t/iorrs, arrd is nrrsirit.al 3 lo 
for* a. jrironomorrorr XliaX sfojrs al>TTry>tly at. trot-ir onds 
liico oxcarrr irratiorr mai-lcs. 55nit.al>l«> distr-ilmtiorr otrrvos 
for* snciir jj iiorror norm ai*o 'woll Icno-w^n axvd may i>o foxrrrd 
irx i^alin JFCldoft-orr’s “ J^'ror^norroy Onr-vos.” Ono t-yjro 
is tiro str-ai^iii. lirro j in arrotlic-'x* t-yx^o tiro oantiidatos 
ar*o irnncliod at. tiio tr^'o orrtis or- at orro oncl ; in a tiiix'd 
tyr»o tiioy aro l">rrrroliod somo-wliox'o alroxxt/ tlxc* midtllo. 

IVij*. 'W^allis says tx’xxly tiiat it Iras novor* irr-fx^rx jrfovod 
tixat rnai'lcs on tiro ooolcoti -Ir at distx-ihrxrt iorx ar-o mcsasirr'os 
of airility. It is ot|rxally tr*no tixat it iras novox' iroorr 
l^r*o'V'C*d t.iiat rntn-lcs or\. tiro str-aij^lit lino tlistf ilrvxtioix 
ar-xi rnoai^irr'OM of alrility. T'Iro irrattor oanrixrt >>t> ^>iit 
tt> tixo. tost dir'X>*otly until xrft^oist' inf or-rrra.tix>rr is avail'- 
aixlo as t<* -wlrat. tlrx' solxool aixrrs at doini^ arrd as to 
rv'lrat tlitr orcarrr iiration aims at tostirx^iar. I3nt nrany 
itx-v't'-sti^j^atixms lia-vts i>x^t?n x^ax'x'it^itl ont ixx tixci Oalton^ 
iCirp^x'rxicTs I^xrlrorat ofy oXx i>lxysix'al, int ollxsot nal, arxd 
torn fro x'am<j.xital t|nalitix»s, arxd tlixr tlistx'ilmtiorx is fonrxd 
itr ^t^-rrofal to l>t' Irmxc'-lr t'c i ai>x*nt t iio rnidt llx'>^ !Moi'oo-v’'or*, 
X'-v'oi'y ox.amirrt'x' tltros liis im j>« sr*f oc;t ire's!, to malco His 
rnafics mt^asirr'o airility, and it oarr sc'ax'ox'ly Iro a. nror*o 
x'oirxt'itlorxoe*. iHaf. ixx statisti*'S lco]|»t for- Irtxlf a. ox'ntixry- 
t Irx' tlistr'ilrrrt iorxs Hav'o, rj\’'it l» t-licr x'ar'ost oxcoo^rtions, Ixoorx 
fouixtl to imno.lx aHont tire; middle?. 

^Xoooft linjjjl^", AvHilt* in oxrmi ilotx' agfooirrx'irt. -vc'itH IVli'. 
Wallis irx tlio ’vio'W' tliat o>nxmiixat ioix nrar-lcs oii;ujlit to 
l>t? axljnstod to a oli<rs*'n stanxlai'd xiistT'iia xtion, ai*o 

of o^rinioix tliat a <1 i.st f i fcrnt iorx >mn**i»o<i so-movx'Hat at 
tlio middl*' ’will fni*iri.slr a ti'nc'x* moa.sxxfo of alirilit.s’' tlraix 
1 lix' str'aij^iit linx' dist x'iHnt ion. 


F^ot^ntial CjTira. client: 

¥ X , I lint' I*. Iilfaxi jrnlilisla** I in tlio tTVrra />/<"/< 

* of tilt' l^ai’is Aoxalt'fiiy < *f t'*<*ix'n<*x»s a slror-t 

d**,-^**i*n »i ion of tiro a>>f lai'at ns -wliioli liacl Ixx'on <lov isx'tl 
i4»i !•< 't7t>i'€ tin^ frotxMitial pci'a* I ioir t. at j^^^foat Irt'i^lrts aird 
S4>inx' ax*.<*<jnmt of tilt* ft'snlts -vr'liioii lixxtl Hx'Ori 

.? »t ill ni^d , 

i'» ift Irx'X' xix't arils aft- rrovo ar.’-ai I alrlx5 in a |r*rf>of 
lia.s l>t?o»Tr jmlrlisl it^tl ^^^y tlio (_>fTic*o !?Ca.tit>rral 
AH' *t ot>f<-»loiufit-|nx' < lx* F'''r-an<*x*. T'Hx^ sr'stt*nr adojitt?*! -vx'as 
l>y IVI . 1-^ojay, anti tlo|>x^ntis on tiro 

iis<« of ij, r-’alvo -viitli fxmi- olc^oti'ot Ix^s. 

"I’iio w'liolo a|>|iafatvis is r-ory oomj,>aot - Halltxrri 

tr\o m«*tr*os irx diamotoj* c*-an tsarfy ir][r tirt* olxx-tfxrjsffajiir 
a>i w'oll as a l>ar:*otlrxoi-mo#arf ajxlr . In i>fax?tit?o> trr-o smallof 
liiiJlociirs titstl top:«*tHof afo nstrti instt^atl of orxo laf^^c* 
tint-. '^Flro afTfrar-atras Hangars alront f rox-l-v-'O nxotros Ixc-Ionv 
< li** Hallofirx, anti tiao-fx? aaro at diffoT“oxxt Ixr'V't^'sls t'W'o 
oixt? of -wHrttli is oonrrootod to tlxo filarrxorxt. tlitr 
< > 11101 * to tiro jE^rid of tiro valvo, THo difTor*orxox5 of 

1 »< 'tt'ntial irot-wx^soxx tixoso fnsos dotor-mrnos tiro stfc^rrg^tlx 
t>t 1 lrt> ernm^nt fio-win^? tHr-ora-i^H tiro oal-v'o. THis oixffont 
tHfonjE^lx a mocfoxrdin^ xnilliamxrrotof . tiro r-otrdinf^s 
oarx ix^ intorx>artrtod as j^irrirxi;^ tHo j^rott-rntial 
»*trt I ioirt. To allo-w fox: XM^oor-dirxi^ iro^ati-oo jiotorxtial 
norit, oorxsidoxralrlo iririd bias is rxooossafy , l>nt 
*4 Mti.v'cs Avoi^ixt tiro bias battox'y is fr-ox'^rroxrtly 

oisj^i-rrsod "witH. and somo of tiro lAEsoofds fail -wHoxo 
sbotAr xxojKativ^o i^aradicsnts. iJtotwoon M^ay 
aad tiro one) of tliox^r wofo €50 asooart^s, of 

V' 1 - Ixa^o gfiyorx utsofnl rosedts. THoso aro all sot 

ill ' ”*^12rfarnmati<5ally in tiro jrarrox*. Tiro janotnations 
l»t4tx»rxtial jg^adiont in tiro -vaarrotas oasos ar-o romaflc- 
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slrlx-, l>\rt st>nio prtrotl fX'ox>ftls wovo ol>l ixinotl irotli for- 
tlrt* irsox-nt and tlrt* xlx^stitMrt of tlrx' Halltron, arxd tli<^ 
a^jjft't?! noixt in t Hx* oirx'x’^t's insjrii’os ooixiidorit.*t- in tlrx^ 
systoi n . 

Witir St* irmolr vtx.fintion fft>nr drxy to day it is 
nx>t sxrffri'isin^ tliat. tlit' xxox'T-aj|^os giA't'ii fxxf tiro tixi*oo 
j^fomrs, asx^oiits rrratlt^ Hy ixii^Hi, in tlrt* rnoi'ixirx;^, arrtl 
ill tiro af t.05f n*>orr ai'**' xrtrr. yofy srxrotitlr. yVoooft I iix^ to 

tlrx* a.A-^x'f a|2C<*s for* tiro aftOfnt>t>n, tin* -|n>t€-*rr tiai j^fadiorrt 
ov'<'V Tra^r|>x*s at. a lioi^lit of tl Icrrr. is 43 volts frof motfx*. 
Tlio prfaeliorrt falls off te» 11 volts fror* rnoTr'x* at f* Ictrr., 
iaxt at T Icrn. it is :2o volts iror* Trrotvo., arrd at 11 Icnr. it 
i.s 30 %-olts jror* rTn^tro. Tirxrr*x* is a srxeldt*n xlr-ojr, jrrro- 
sxrrrralrly orr c'rrtx'r-irr^a;: tiix' str-atosjxHx'st'x', to 2 volts jror* 
n^ai'tx'o, ancrt lror* r'ise* ln*grins at 12^ Icxrr. anxl a rnartirnnm 
of lO x'olts iJic-r* rrrotr'o oooni's at 14 Icnr. ^''iro dirxrirrrrtion 
to i^ri-aotioally yix*ro j 2 rr*»'<^lit*n t at. 20 Icm. soorrrs to iro 
HiT^sx*-!! xrrr orro r'oxsirx'el only. rvo ma^\’ irrtor*i>r*ot tiro 

olrsox'x'at ions irx tiro ii^lrt of 1 ^onlorrrb’s X.-a'w it a-|->noar*s 
tliat irr tiro xxftx^'x'irooir tiro air* is jrositir^oly csixar-f^od 
njx to Icrn., rro^ativoly olixcrpcoel Irxrt-w’^oorx l> Icrn. arrd 

O Icirr. Tlroi'x^ is a o*>rr sielox'ablo i-xrsitivo oHar-go 

Just boloxv tiro str'atx>sj>Hoi*o. THo stratifroatiorx ^y 
rriiajlrt arrd in tlio xTrovirirr;^ is foxrrxd to i>o soxrxoA^drat 
sirnirlx***, A.-<r . , . 

"M. Txii'ac onr jrHasxsos, rrrox'o ol>»or*vatxons ar*o ro- 
cj\rir*od bofxrx'x^ t.x*nstA.A-ox*tlry ^afonoiralisation oaxr bo rrrado. 
Xt is to bxr liojroil tlrat tbo now lirro of rx^soar-oH will bo 
followed njr in nrarxy -jrairts of tiro wox'M. Xt is orxly 
by ioar-nirxfx aborrt tiro oorrdi^f.i orxs irx tbo rrirf>or* air* 
tbat rvo oan consol idato orxx* Icnowlodge of tlxo ie.>xoox^sso» 
of atrnosfxbojrio oloctrioity- 
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v«gce>t>at.iorx ajnd flora of lECamoliat^lca aro sf/ill 
-*- vory litt/lo kxxovm, and t^he boolc hy V- I-*. 
liloxTiarov, x'ocon-fcly i>vzl>li«lxod by t>lio !E^xx»sian Academy 
of f5ci cnx-sos, is -tilAOJC^fore of oonsiderahle intcresti. The 
flora of Klamclxat.ls:a may he divided in-fco t-lnree ^§ronj>s s 
( 1 ) Tliaf of confral ICamclnat^lca^ wit>H its sj>mce and 
larcli fo»-csts ; (2) flora typical of tiic pcmnsxxla, foi* 

til© gcj-cator part composed of Bet'tHcM, ; (3) tli© 

siilialpin© and alpine flora. Tin© variety of species is 
limited, pfianerogranniiis plants and filicoids to^ctlier 
scai*ooly e^cceedin^ 7 SO species. Tliis p©<*-nliarity is 
cliiefly dll© to severe climate and freejnent volc^anic 
activity . 

Tlie main portion of liLamcliatlta is stocked -witln 
plants of al^iinci and snlnalpine clnaractor, lint tlio 
vc^^etation of tlie jilairis, represented l>y coniferous 
forests, may fc>e found ar<iiind tljc valley of XCamcliatka 
H,ivor- l^aroln fjroves consisting? of JOxxW-ir da/i'anten 
Tnress- art^- i-cpla<50ci l>y forests t>f 

ITisclier. Tlic larcli attains its maxi r nnr n p^ro-wtli in 
tlxo driest parts of river alluv’^iiims. Tlie spruce of 
Ajan j>rofers mountain sloj^ies, and is f T*t't<|uently inter- 
spersed V/ntli asjixen an<l wlnite l>ircli ; its lioundaries 
are not known. Tlie lar<;li emei'^es from tine valley 
in tlircse places only, namely, at HTronotzlc Lake, in 
tlie re^?ion of tlie lower eours«‘. of ^ tlie. Klamc*liatka 
itiver, an<l near tlie foot of Olaveiy i^lirt^lnet. 
tr'€!Tn.^jt,l<^ is foun<l x^^'itli tlie alio vt** -mentioned s^iecjies, 
l>ut its distriliution is strictly eonfined to tine C€mti*ai 
re^iion. Jilrrnan liiroli composes tlie rest of the Ivam- 
cliatka forests. It f^roirVR on tlie hox'clc'rs of forests 
near tlie riv<«' of Tlii’ee Sisters and spreads as far as 
the Isle of >Cora^?irisk, 

The wide-spreading cro^-ns of tlio Inirclies jirevent 
them from growing close togetlier, leaving suflfxcient 
room for deve»lo|>ment of a dense car|>c't of herhaceous 
plants. The noi-mal grow-th of Is^rman hirch is im|.>ed©d 
hy Ineav’y snowfalls. It avoids alluvial soils, and is 
invariably found near t-he sea-sliores, wliere it suffers 
from ■w'^ind, frequently forming impassahle tliickets. 
The w'liite hircli, similar to the Japanese variety 
{^IBe.t'U.Zft jrVrponxca Kieh. var. Jctxrrttsaft.KZt'incjt (Ftgl,) JH. 
"Wiucl.), gro-ws in alliivial soils and is an integral item 
of mixetJ coniferous forests, 

Tlie subordinate part of tlie ICamcliatka forests 
consists of the bird -cherry, the sorb, the haw’thom 
i^GrcU.oBQ'txa aHlcyro^ctrccx IVTax.}, "while the riverside forests 
are composed of h>i.T‘9xxtrx Turcas., I^o^-aZ-xe^ stxcx- 

I'»'isch,, /SctMac TTXotcroZepejy Turez., ^S'. sctcHcirli'rLc.‘n^i9 
IFr- Schmidt, and CfTn.erliTt,-i I^all. 

Shrubby bruslies are also w^idely distributed in 
ICamchatka, The first place among tliem is occupied 
by alder plots J'r^ti^co^cx JEtuiir. var, JCcxTnt»c?t<xt'ic<x 

IFtgl.). Its branches are usually pressed to the ground, 
forming densely interlaced thickets. JF*i.-n.'u^ 

occupies the second place. It gro-ws in the same 
manner as the alder, attaining tlie height of 5 metres 
in the forests, and decreasing to 1 met»*o on mountain 
ridge^s. The third place is occupied by »cxmixr’£ci- 

■ *' iF'lorci. X^cnlsBulc^ Uy V, i:*- Koxnsro-v. JPj;>. 330 -f- 
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J^oticx JEtoem., -which forms close "walls and attains its 
xnaximum height at the upper border of the mountain 
forests. JSjoiraset Sctl'ityCfoZict. L. and ISosa ctrt'ihl^ot-in 
Oam. are frequently found iti large river valleys. 

The following shrubs are found growing in groups : 
(1) JLf<xnici&r-€X Cicj^r-'U-Ze^ct Turez., (2) bettiXi- 

I*all., and Schmidt, <3) iSetZ-iix; 

aV. obZ<>rhQ%foli.(x^ . I^fxZZ<X€ti.^i Anderss., (4) JDo'rx'icMsro 
cfhcx'nrvi.asoi. Hge., (5) and, more rarely, I>apAr«.e Zeexm^t-- 
jxcHcxt-iciCx IVlax. Dw-arf forms of -willow are encountered 
in tlie Alpine region ; axnongst them are aV. b^^r*b€S^'i.f<xZic9, 
I*all-, aS. exrc'.t'io.a. I?all., /S', c.Hfxrrx'issox’xi fi Andrss,, aV. Gxxixe-cxtxx 
Turez-, and <S^. nre.t'icxxZcLta L. var. orb laxxltxrir^ Andrss. 

Tlie herbaceoxxs plants 1f'iZi'fX€*'n<l'*xL€x,^ Jhf ii-rfxt'.lfiTxrrt dxxlc-v 
IFisoh., AS^ey^€to^o 'f>cxlrrt,at,% 4 ^ I^all., and ILTrtioa. 

I*'‘isch. develop* fully, reaching great heigbts in tlu* 
vi<*.iixity of i*ivef* banks. >1 xif/cZ*Tca ^.r»'ittrx IVIax. iw 
found on dry meadows. ''I'lu' Cyrrl<xrn,cx</ro:9t'i^ 
etorffii Trin. are tlio most developed of the WramineouH 
lierbs, but Z^jyirnsrr^ /itxlidJ^oZicx, L. and €lJfxr€S^ i 

are also abundant.. Ciroxifis of /*'’rif^ll(xrrrx.\ Icoifn.t~scZnit ■ 
ocTisis OaAvl . are found in dry mea<low-s, axid 
iX'tyc^n cxci'txxrt. I'iscli - at the out slcii*ts of fox’ests* 

Tlie jirovailing species of tli«‘ al|>irio flex'#! ai’o tfi<* 
follow^ing ; Am'/fca, H #'c;/'or/i /«?, J^tx/irttur, 

^4.Z»irhn^ JOrtirxxif t^x'clio'txZn.rxfi^ i^fiOii.fxcle‘HtIrf>n 

Zc€xm,t^CiZtrfttG94m. r*all,, i^JiylixxloGG ^ 

Z^i^xricx jxr<9Gxttr4b€'rh^ Hesf., an<i I il. 

Thougli from a botanical x'icw- Karndifit l<a 

may l>o coxisideroxl tis an islanil, it lias n«> sliarplv 
define**! enrlemic vcigi^tat ion. flora is far I'l-frn 

l>oing unicjue, c:onsistiiig mxxinl.^' of ci »*cu mj >olar jilaiits. 
'V'ixxlx^nt volcxxnif? catast-rof >h<'s axx<i ice masses 
displaced and doteriora.tocl the anfiiciit vc*gi«t « f loii. 
-w-liich uriitt.M.1 th<i flora of ICamchatIca -with tlio n<*it»:h- 
houx'ing jiarts of Axxierica an<l lapan, Tlie coxiihM on,- 
forests of tlx*? cctntro ai-e tlie sole** i’f’*mairis of flol*J^.t i<- 
antic^uity. Aft.er tlie glacial i»ei'iod J-Caxxichat.ka \va- 
stockc'd w’-it.h Arctic eleixients fx'oxn Anailyi-, or fr-ortj 
shores wliicli w^ere elutriated by sea cux*i*orits. l^UtnTTi 
migrate*! from the contin€>nt ax'o fouxxtl on tli«' riortii- 
west sliore, "whil*^ |>lants carrit'id over froin lajifiri an* 
oncountoi’ed ixx tlio soutbern j>art. of tlie |.MaiitiKiila. 
JStiarcely xnore than 60 species, or O jiex* *^ent. of tin* 
w-hole flora, are typical or en*lenxic species, -wliit'b an* 
peculiar to Kamchatka. About 3HO sp*icics, *ai- 
per cent of the whole flora, ai-e represented b>' spin-ies 
bearing close aflinities t*o Euroi>oari plants. Th*'!-*" 
only 2b species, or 3-73 per cent, -which are fouxici in 
America- Tfieso are confine*! to the rxarx'ow sf i-ip of 
the Hoi'xxxg J5oa shores- The number of spe**i«-*H 
genous t.o the country-is 7 B2 r I+’xTZ-xcxn.eoe’ 42, f frrft i>. 

JIow.oeoZyZ^Tdon.js' 240, uArch.ichlctTTX'idZeicn 201, JklGturhla- 
trx-ydi^<3& 174. The roina-ining 40 ifior cent an* 

of eastern Asia. C/x/;pcr*a<5ere axid <j€>*n-j>cx»it(r- ormin- 
the first and the thii*d places, respectiA'^tsly , wmonj? 
the largest of families. This obviotxsly ixxdicate;^ the 
comparatively gx-eat marshiness of the country. 

The book contains a full list of -the plantrf ot 
ICamchatka, -with keys for their deterrxxination 
specific diagnoses. 


T ria.ng:ula.tioi:i 

old txriangulation of jF’ranco is coxusidored as 
liavlxxg been begun in ISll by a body of xnilitary 
sux*vey<>rs known as ‘ Ingi^nieurs C}4>ogi*aphos-* The 
work, Ixowever, was really a continuation of that 
executed by Jlolambre and IKIeohaixx between 1 702 and 


» R^Uetivt. 12 axmI Xe, *' ITormulea XMratJqueci i>otir 

cfLleu.1 <le« coordoxiTK&eM s^MXKSsiciues."’ IS>y Xi>feuit;.>*Ool. JBS. 2»enoit. 
iiriM : J. Xic»xmtt.xm ; 1023 sxicl 1027.> 
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let 


of F'ra.rxco.^ 

ISO I, when tlx© old Arc of Meridian was meastu*<^‘*l fr<‘ni 
I>unkxrk to liarcelona. Under Urousseauil, 
Hossard, Levxret, I^enrier, and other ‘ Ingc^mci***^ 
the I><«ipOt de ia Ouerre, the triangulation 
over jB^rance and linked with the surveys of f i^tj- 
IBelgxum, J^ritain, and Oermany- The origm tor ^ 
tudes, longitxxdes, and azimxxth was taken 
JPanth^on, whence geodetic latitxxdes and l*»n^tfJ ■ 
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-wor-o ooxyi.j>-ui:>o<i tslxrovigjlxoxx’fc titio C!Oiantir 3 r €rorri. tiluo sicioa 

X^uiaackxxt., follo'W'iUigf tkcwi <iorivo€i o3cp>«Lri- 

aioxxa fox' ■woxlc.in .15 -tfeoso oxt-onciocl IfiLtitxxcioa, loni^i- 

t>Txcios, CLimcl ebaE;im.Txt>lnis» ton-fc xxfxfoirfcaxncbtioly -fclio oxi.gin.e>or» 
IxmdL limitioci t>1xo e>3s:jpo.ix»ions t>o -fcorms of -fclxo sooon.<i 
orolox. rjCl^iO xosTilt; -wa^? ■fclxa.fc -fclxo e>xx*oir» dxxo to ooxn- j 
j^xx-fc»±>ion *xloixo fxocxixoTTttly ajtxxoixn-fcoci -fco 1 

xno 1 >xo. 

Tlno o’fcjjoo-t. of t-fxo xno'tlnocia &&t oxxt> in -fclno t>wo 
iixxTOl>or» of t>lxo J3'i4,ll€tt^i‘rh is l>rin^ t>lxe>so 

olc^ formnlae^ of -t-lio oniicinooxs in.ix.> lin .<3 -wif^ln. m.o<lox*rx 
axsoviraxjiy . Xn «, j->x'€»fa,oe» \>y Ootxoxa.! JPoxx’iox iti 4 Ei,j>^oa.rs 
■t-Xxa,f> -tlnto xnolr-lxocis ■woxo do'V'isc’xf sLt, i^sbi^orx in lOOiS t>y 
J-*ioxx-fc.. -Ool. IS- lioxioit:-, Tlxo Icbt-fc^r l)i£xs xxo-fc only Txxodi- 
fiod i>lxo olci s^xliox*oi<.la»l fa-ol^oxs, *xlwa.ys t>a-l>xila.t>od , l>ixt> 
lias itlso in-fci'ociixooci ooxroo-fcioxxs to ir-lxo tox-ms last, ooxn- 
j>txto<l, so as to t.*xlco tHe» torxrxvM of t-lxo tlTiif<i or'dox* into 
tlio T*oc 3 lconin^- rJPliciso oox^rocstions aro oaloolatotl l>y 
tlxo aid of txvo sn|>i.>loxnontax-y tafolos, Tl- axxd 1 H- 
'Tlxo x-osolt is tlxat tlxo ma'sciriinin o**t-oi- in latitixdos 
l>t’«low 70'^ is r'o<lxxoo<i to 0*002'*', say 2^ inolios, ovon 
wlion tlio sido of tlio tT^iaix^^ixlatioi x is tSO milos in 
If'njortlji - 

1 rx INTo. 12 tli«> znotlxods of doz-ivatioxx of tlxo 

ax'f ' * It'sori Irxod and tlxo s j>lix?>i*oi<ial facstox's ax*«> 
t ixixt jlxxtod foE* o'v«’!t*y TO sx^xcafacosiEixal Enirxxxtos of tlio 
< HiEXtiT'ant- In ISTo- JO tlic^ sanxo factoT-s exe'o slxown orx 
t ot^EXt zj*siEE\xxI systoExi, tlxE' fi^oT'o of tlxt^ t>ax*tli om- 

l»lr>voti l>c*-ixxx^ Tliat of llayfoTzl. antlxot* is to Ixo 

»t>^**at\i lat<M I t>zx tlK’i stjoooss of liis aooon n>lislirnoxxt i 
tlic* foriExitlsx* txoxiV^ x'ank xx*itli oiliz’H's of exxocIe'e-ix tirExos, 

Ci^. 3"- JVXE. t;- 


Uxtiversity 2Ln<l llSclucrattioxial XtiLt:4slli^<5i:ice. 

!-,<>?< IX x^iT. ri’lio ftlzcEclos '“Px'nst.oos litx-v*o EXiExdo a cloixa- 

ti<»n f>f .4;f*OOt> to tliC' fxxnd -vx liioli IVXj'. I-*', f'*- < i ocxIoeeoxx^Ix 
j'-t i-tvisiT>;L2: m ofdt^x* to l>ixild a HexIL t>f I-tosi don <’o foi* 

< » s*<^i*w*‘xxs an<l IXx'itislx SitE»doEEt.4S at tiio 1 Jxxi vox'sity , 
AtiE* i l»av'o I *i*ov’'isioixally xxEx<lt’*x*lExl«oix to sot xxsiclo xx 
suoi of AIolJOO t-oxx'txfds tlxx^ txuildin^ of a 3txidonts’ 

I 1 lioix- 

''I'lxt^ follovx’itxp: dool.ox*xxtx?« 1 exxv'«?» Ixoon ctOExforE-od z 
J XEX iExc^Eli<'*al statistics oex IVfr- IVIajox' CIe'oesexw’^oocJ, 

I ' jn>.'CE-sity j^EE-ofcssor of ojxi<loxEEiolo^y axxd vital 
.**. ox t i sties,' for- xx tlxosia entitled *“ I..a-ws of IVlox'tality 
lr*< *rr» tlxo llioloj^ical I^oint of AT'io'W ” j I>-£>o- (exxjacixx- 
<*<-rirxjj) on ^IMx*- d- INT- l^oxx^ < Xxrxjx^x'ial Oollo-i^<^, Oity aEX<l 
iJiiEl<ls fxEST a tlxosis entitled ** Heat 'I‘*E*‘ansnxis- 

si*>n ; JSer*ies of Invostipjations into tlxe I^lxonoEnorxon 

f»l' llcat .t‘‘'low ixx an j?\.ir S^tx'Ofxxn, iix rx’tlatioxx to some of 
its 1 txf 1 nstrial -A.i>f>licatioxxs-‘*‘* 

l^rof. X^. JVX. O. ^''ilon Ixas l>oen ajrx xxoi n tod fox' a ixox*iod 
of fiN,-c' yx’.Exx's to l>e X>ir*octox* of tlxe tTniversity OlEserv'a- 
aixd IVIx*. C^. O- tJi'e^ox'y to l>o W^ilsojx olxsefvex* 

at t lio OVxsex'vatox'y- 

Wk Ixave x*ecoived fr-oxn tlxe IFtliodes Tx*xxst a co^xy of 
XX sttxlexncnt fox* tlxe acadexnio yeax* ld27— 2B x'eg’ardin^ 
tlic-i Itlxodes scIiolax*^lxi]LXs- Tlxe ntxxxxlxex* of scliolaiTs 
I't'j^iilExr-ly x-esident at Oxefox'd. dxxrini^ tlxe yeax' wexs 1»T, 
ExixETfxoly , fx-om tlxe IBr’itialx ESxnfxire and 03 fx*om tlxe 

x,n.it€=%<.t States of -Anxerioa* i^atxxx-al science axxd nxexix- 
’^^•^xxned ^4:3 of tlxem, xxxatlxexnatics T, axxd economics 
' • A^XEXoni^ distinctions won l>y fox'xnox* Itlxodes sclxolax's, 
i» nxade of tlxe follo-winjac a|J>j>oixxtnxents : d^- d- 
V letoly TTxxited fcStates Ooxrxxnissionex* 

*'^<^nxcation, to Ixe or-esident of tlxe XJxxi vex*sity of 
♦ Hlomlxeolc (Oolox'ado) to l>e O^iof of 

B'aii* £2astexrxx >Vffaix-s in tlxe X>ev>«.x’'txnont 
01 >>tate. W^cijeiHin^^ton s and W. Ito| 5 ox*s (JSTew «oxitlx 
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VTales) to l>e a JT xxs tice of tlxe Sxxx>x*exne CJoxxx^t of ISTew 
Bontlx "Wales- ^ 'J7lxix*ty -one of tlxe It Ixodes sclxolax's 
reixx-esented Oacfoxrcl against Oaxnl>x'idjg:o ixx atlxletio ooxx- 
tests, and tlxx'oe xej>E'esented tlxeii* I>oxninions at tlxe 
Olyxnjxie ^axnes- Of 37 Ixoolcs knoxv^n to Ixave Ixeen 
I>xx'fc>lislxed dni'ine tlxe year* l>y Itlxodes sclxolax's, t-wenty- 
dve ■wex’e ixxjlxlislxed in tlxe XJnited States, eleven in tlxe 
f^E'itislx lCnx|xiT*e, and oxxe in Oejmxaxxy- Only tlxi:*ee 
■were on scientific sxxlxjects. 

teaclxin/5 ixx rixral seoondax-y sclxools ixx 
-A.xnex*ica is <5riticised Ixy tlxe jxrtxfessor of x'xix*al zidnoa- 
tion, Oox-nell UJxxi vez-sity , in an ar-tiole x>xifc>lislxed in the 
fcJefxtexnhex* nmnher of -S'o/zoo/ an official ox'ijcan of 

tlxe United fc^tates lixEroaxx of ICdi*eation- 'I’eaclxers 
Ixave, in f^exxeral, heen too intent xxy>on “■ drill ixx dry 
fxxcts and x>x'irxci|^>les of xx fox'Exxal sciexxco Tsv'hioh creates 
no enthixsiasiEXs axxd whiclz should follow axx iExter-ost- 
in^ initiation-” jPhere has heen a ^«?neral disx'Ci^ard 
of the connexions he^tween the science sttidiz^d xxrid the 
e<*.onorxxic, social, icsthetic, and othex’ asf>ects of rux'al 
life, the coxii'ses of stxxdy an<l text-hoolcs Itaviixjt^ Ixeexx 
jxlaixned and -wx-ittexx lax'^ely froxxx tlxe j>oint of view 
of the city and its institutions. In tht5 saxxxt^ ixxxxixher 
of -S'o//ooZ anextht^r asjxt^ct of sciexx<<tx teacl»ixx^ is 

Eliscrusse*! iix an aE*ticle orx “ f'iocial JHLyjj^it^ne W'ox'lc hy 
thci F*«XT't'*txt 'I'*ea<*hc^r -A.ssc>ciat ions.” ’X*he valxn> of the 
stutly of hiolo^^y has Ixxtcly heezr oxn;! zhEXsiscK:! ^y tlie 
^N^atixxxxal C-’oEX^ 2 CE*ess of I^aE'exxts xxnd Tc’sachers an<l .A^rneri- 
ctxix fc5o<?ial Jly^EEine Associatiorx. n^lxes<js Ixodies are 
ac^tiv'ely en# 5 a^<e« 1 ixx x>roErxotin^ the systematic ixi- 
struxstion of cliildreix ixx tlie fxxcts of hixixxaxx rej;>roduc- 
tioxx, axxd a j.>aEix>>lilct Iras jxxst Ix^en issixed l>y them in 
xvhich tliose facts are j.rx'osented ixx such a way as to 
lEeljr jxax'cxxts to take tlreir jXE'o|xeE* share ixx this taslc, 
for wlrich, nxoreovex', jxarerxt-teachei* stxxdy > 3 rrouf>s are 
oi'ii^axxised for x’eadixx^ and nxonthly <1 isoxxssiotxs on such 
tojEEos as ’J''h€> Way Uife liejurins,"* ' ” JSc>"5C and fSocial 

U«!»alth,*’ etc. 

J=5x*^i 3 AJicxisro of 5Hci<-''Excc, Xixdustry, atxd Ulxxxxxaxxisnx,* ’ 
in tlxEX ’'Pay loi'itxn hec*txxE'e, {^O^cforzl : 01ar'€>ndon 

l-^ress, 102B), I>r- A.l>ralxaxxx ITlocixei’ onlax'i^ed xrjxon the 
j>ec5uliax* fxxixction of Itxxnxazxiszxx as tlxe assessor of 
xralxxos. tScionoo and indxxstry Ixave in tlxe jxast txw'O 
IxExrxilred years t I'aixsf ox'ixxod thc» face of the csivilised 
■woi'ld and yxrofoundly rrxoditxed lixxman conce^'^txons 
of tlxe |.>ast, p>E'esexxt, axx<l f utux'e, hxxt noithex* science 
nxxr ixxclusti'V, as suclx, is concex'ne<l to consider in 
resfxect of xxny of its cloin^^s, -wlietlrex* it nxalsLOS for 
tlxe w’-eal or the xroe of xnanlcixxd. It is for tlxe 
liurxxaxxist.^ to elrxhoE'ate a rational system of values 
tx|xj>r<x|xx'itxte to tlxe corxditioixs not only of jxast a^es 
hxxt alsEx of to-day axxd to -rnoE'ro-w, axxd thus to in-fl nonce 
tl>e dix'x^xxtion of Ixumaxx fix^vx'lo j.>Tnent ; axxd in j>ro- 
ixoi'tioix to the xna^rxit ud€> of tlxe changros ■wrought hy 
science’* axxd indxxstry is lixmTLarx isxn’s hxxx'den heavy- 
Mc’.ieEXE^c* lias vastly enlarpcexl tlie soofxe of hxxnx.an Icno-w- 
Ix^dgjco, IxuTTxaix effort, lixxxxxaix tlxxrxx^ht, hxxrxxan ixnaj^ina- 
tioxx : it has j^ivx^n win^s to the hxxxman sjxirit. Uxxt it 
xxxinisters xxlso -with olxsolute ixnjxax'tialit^ to the -worst 
that, is 'withixx xxs- U xtmajtxisTxrx ixxust, it is tx’uc^ use 
scix?Extiti<-. ni<?thod in fxroxixirixxiy data, in i^eneralisini^ and 
in iixtX'E'prxxtixx^, xxnd in the last cxrntxxry the scientific 
side of hximanistic stixdies Ixas heen stroxx^ly exnj.>lxa- 
sised, hut tlxe attitude of dxrtadxnxont axxd indifferexxoe 
|xrojxor and rxe<,*essax'y to science, xxxixst give p>laoe irx 
tlxe hxxxnaxxist to the attexnirrt to see things in £>ersi3»ec- 
tive, to rxxeasxxre- alheit tesntatively, the 'worlds and 
doixxgs of tlxer huxxxan snirit, scierxtific, ^practical, and 
hxxrxxaxxistic as well, 'I^’fxe hxxmarxist is t>he custodian 
of the Ixunxan ideals evolved throxigh tho ages, and Ixe 
fails to rise to the height of his 

slxrinlcs from attemi-xting to ajx.^pxeciate the situatiorx 
of the -world of to-day. 
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O^Llenda.z' of Ous±oxxis a.ncl 

Ax>x>®:jsrx>A. r>«ce«a 1 >«r as^.. 

j\ jxx'a»o1:/iMO<l oix 01ix*it=it>nr^«.s Ti3vo ets "wesH is,s ont 

Elvo in m.a,xiy of Oro«.t> 13 rit>«.in, T^xxf 

€'f=il ►ooitvll>'^ in -fclxoi e^toixflx az-icl -woist, aatclk t>>xekt:> of 

Ujc* fT'oif t.roc?>«. A. t>o’W'l of oi<iox* a-rxci ez oetket froxxz f-lxo 
T*i-frxix»,l znotzl of ^jVO or ■yoctz-’w XGvo 'wa.s 

X-xzlcotz fo^t.fio oz'ol'i**.x*«^l 5 calco A?V 4 a« f>l«,oo<l oix a, 

l;>i:'ai loli of 1 - 1 x 0 tr-oo and flzo oidtir jrxoixrod ovor tlzo fi'miVc. 

oTifHi 4 x*od f-lxo fox-filif^^ of tfzo froo in t-lio comizxj^ 
>^oar. In tSn««€ 3 ^ a doi^ji^orol sof of vorMO« — flio rolio of 
a oliarnr somot^imos said as fliO oidor xptras y>oiijro<i 

out, 'vvliilo Xlio lino, “ CJrivo oarfli azid slzo’ll xzof fail,’* 
<»oc‘iirs iix flio flam j >sliir<- son^r, <.*loaz-ly sliows 
111 *'. iritoTilioix «.>f flxo rifo. 

v^\n in1.t>r-c»st ixi^ac c-*>:a.z ix^ >lo of a Ixloixdiivg^ of ^>a.^axi and 
C ifiwl ifi.1 1 is s<*on izx 1-lx€i> C’oz'zzislx l>oliof f-lxat- or* C’lii'isl-.- 
m«s t^lio " li1"tl<^ |>oo|>l<» ’ (faii-ios) ^a1rlxoi*<'-tI a-t 1:1*0 

l»of1o*** of a initic*- txn<l oc'loljz’af od a xzii«ltxi#jclif nzass. 

r>ecemt>e:r tzs- 

Oti ( ^liristnias a Ixrazxolx <*f f lxo flow'orin^jr flioz-n 

at < J J«Ml.<>n l>nz'>^ 'W'as l_>z’onjtfl if f.o l_^on<iozi for >i*ost>j * 1 a - 
fton t<t 1 Iio Icii'*#.? an<l <:|nooiA. Tlxis f lior-T* was flio st-*zff 
of .Toso|>Ii of yVrin latlioa, -who, on an-ix^in^r af f^last-on- 
tlimsf it i*xto tlio ^^i*<*nn<l on Hot*. ^f 5 , xvln*** 
St i‘ai^Iitx.x'a>i^ it l>vi<IdocJ, >>looTr*od, an<i xx-i t li<.*rod . M 
foT-tli on ox'OT'v t''ln'i«t: r* las l>ay il^ l->*xj's1. into l>loom. 

Ovviixpc to tl'io t-lifxn^<* itx tlio <-a 1 t*n< lax*, son>o ooixf nsi«.>t * 
xi.roso i*> tl*.e> |->o|*n1ai' xxiin<l as to tl*o dat<i on w^fiicd* 
tl*c=i f<5stix/xil of < '‘Ixxlstinas slionld 1><» x-olt'Hi-a-l.od . ’"fliis 
is still st't.’txj in llio ol>soi*v'ation of Clltl <. ‘lii'istxxias Ha^’- 
on *lati. Ci. In 'V'oi-lcsliirc', to solx’o llxo rlillirtnity, i t xxma.s 
onsl-oi narv" t<j liston al. tl»o liix^t's of l>oos, as tlio^' l>oj^txx* 
to IxuviMi txt tlic* A^'or.v IxoiXT* on xx'liiol* C''lix*ist xvt*s l>or*ri . 

Oecexnber- 31 - 

T^i£:x\^ 'Sc'.KAtx's TaJvxi:.- -A nuxiilxoi* of oixstoxxis |:>i*a<‘ 1 i sod 
on tfiristxnas Kx^o also aixj.>oaT- on 'i.^t’sar’s li 2 x’'o. 

iSnc-li is tljo c'nston* of ^ wassailirip:,’ xx-lioix oliil<lrox*. or 
sonit*titxios >’'onrijz >^ix*ls ^ 1 * fx'oni Ixonso t.€> Ixonso oxx-rr^^^i n|: 3 : 
*x xx^assaii laxw'l tic^olcod xvitl* rilxljoixs axxd ovorpfrooixs, 
xx'lii<*li tlxoy offoT* to tlx€? inxnatos, as tlic‘>-' sin^ a wassail 
son^> {Sorn.otixrjos tlxo xx’-assail l>owl xx^as o<'»lol>x‘ato<l in 
tl\o liovxsolxold , xvlaon tlio Iiojk I of tl*o faxnil>'- ]^*r<'t»aro*l 
a l:>oxx'-l fxf sjtxiotstl alt's fronx xv’liitsl* lio tlraixlc tlio lioaltli 
c>f tlxo family xxntl tlxon |>assod it to oaoix Txior*xl>or, wdio 
di<l lil«< 3 xxriso. Ifx l>orl>ysliiro tliis xvas ooml>incs:l xx'itl* 
a form of divinatiorx. A ooUl was lxroxx?'o<l of 

xxxillsi, alo, c-nrx*axits, ojaf^ajs, txxxtl sjiic'o, ixx xxdiitslx xvas j>laoo<l 
tl*o xvox Idixi^i^ x'ixx^^ of tlio Ixostoss. IGaoli oxxo x^**^*^*^^*^^ 
ladlcsrl tiyx tljo f>ossot. TTlio ono fortixnato ono\xx?lx to 
* oatolx * tlio rixij^ woxxltl marry x?rifclxixx tlxo yoax*. 


froo 3 VtA>JA"X' . — Jn J^ootlantl it xvas oxxstoixaary on tlio 
last day of tlxo yoar, Icnoxvn as Ho^^irxanay, for olijl<lrox* 
to ^c> froxxi door to <loor to rootsivo ^ifts. Xxx. roxnc»tor 
X^ax-ts a slioot was xx'orxx^ doxxljlod nx» itx fx*orit to sorx^o 
as a jxocrlcot in xvlxiiilx tlio dolos of oaton Ixroad xxroro 
Xdaood. On ooxrxxiix^ to oaolx tioor tlio olxildron oriod 
* Hc>^:xnanay,’ cxxxd soxrxotixnos a lio^^rrxanay son^ xvas 


"Tfio dox'ix/^ation and moanixi^ of tlio xvord lioj^xxxLanay 
is txnoox'tain. Xt is x'ooox*dod tltat it was an anoiont 
onst-orrx ixx Jf’ranoonia for tlio yoixtli of Ixotlx soxcos to 
j^o alxont for txvo ox- tlxroo days Ixoforo iristrxxas sinj^- 
irii;^ oarols and wisliinj? a liajxx>y ISIow Yoar, for wlxioli 
tlxoy roooivod. g^ifts of tixxts, and moxxoy. 

Zt Ixas tlioroforo Ixoon sxxj^gcostocl tliat tlio naxno of tlio 
similar jiraotioo in Sootlaxxd and tlxo nortlx of li^Txi^land 
lias lioon dorixrod from a IF'roxK^lx grrootingf to tlxo nx.istlo- 
too, itsolf to 1>«> trauctod to tlxo I>mids- 
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of l>ot:H soscos roamod tlxo oonntry in fantastio dxroos, 
oollootingf xnonoy for tlxo lady in tlxo stxraxv,” xmdor 
a loador Icnown as IZollot Kollot. A» tlxoy distnrlied 
tlxo vigils tlxoy xvoro forlxicldon to visit tlxo clxxxroiios 
ixx 169S, and woro finally s\xx:mross€?»d owingf to tlxoir 
disordorly oondxxot ixx 1008. Tlxoir ory, A,<u, ffwi. 
tr4.r^ £*Zfsexx.<7 &t jrxoTfrn-^ cZ'a Ixas Ixooxx 

sn^^?ostod as tlxo ori^cxxx of tlio Soottislx ** ZZo^maixay 
trololay, ^^i* xxs o’ y-^oxxr wlxito Ixroad and xxoxxo o* 
yoxxr ^?roy.” JVZoro ioarnod dorivations from tlxo 
C^roolc axxd Zlol>x*oxv aro ovon loss ooixvixxoinf^. 

.A.p>art froxxi tlio dorivation of its ixamo, tlio nxoanixx^r 
of tlxo otxstonx is oloar. Xt is ono of tlxo ooxnxmxnal 
ixrocossional oxxstonxs in vrliiolx tlio gfift oxisixros ;|>ro- 
si->ority to llio donox-, similax* to tlxo “ w^assail axxd tlic' 
8t. 8tox>lion’s dxxy j^rooossion of tlio 'wroxx. Xxx tlio 
Xf ijQ^lxlantls tlio XXo^^-manay onstom inolialod *x Haoi'i- 
fic-iial viotinx. A man xvas drossod in tl*<^ liiilo of a 
Imll, a.n<l w-as attondod liy yoixnej mon, oajoli ax-nuMl 
witlx a staff on xvlxicl* was a |>ioc-o of raw liido, Z’Jioy 
raxi tlxroo tiirkos roxiixd oaol* lionso in tlxo <ln*o<»tion c»f 
tlxo sixn, tlxo yonn^ m<*.Tj lioating: tlxo <x ft flic* linll. 

and at llics sa.Tno ti mo stx'iltinjLC tlxc* -walls xxf tries lionsi'. 
■'I’lxis orxsxir<*d tlio in<*i«lonc '0 of j^ood Ix-ic-lc. W^la-n tlic'x 
onlox-od tlio lioiisc* tlxoy xittorod a. lilc^ssin^ 0*1 it, aii< 
tlion sitigroingc tlxo ^ >i€>c.*o of x*a xv liicio xxt taolxcM I 'y to 
stavos in tlio fix'o, tlioy lic*l<i it nixdtsr tli*? nos<*‘of oac-J 
individnal and oxx.c*lx animal in tlio lionso. Iliis «** isiix-ii 
fx*oo*lc*nx fi-oi»i nxisfc >x't %m<^, ilisoxxsc-, an<t w'i 1-c* I x»*rx* fi- 
ll* addit.ioix to tlio I ir>|:i^n ixxnxx c/// /,vnx-/.v lio^’S 1 

lil£xol<.onod f*X€-os xxnd in farxtxxstio <-lrc*ss j joi*fox’mo< 1 

l^xlays, sinxilat- t o tlxc* lGn|j;lisli tx 1 xtmt i liiigc }>l*x- 7 i's, in 
c-jlndingc a oonxliat xxixd t iio d<*atlx and rosnsc*i1 ixtion « >1 
a. jii-inc-sif >al olia i-aotc*!'. 7’lxis onstonx xvxxs si * f i^-ix-osst •» I 
Ix;^' tlxc* infinoncto of t lio f^csottislx olmrolx. 

In tl»<- nortlx of Jrc»laf»d, r*l »i Id i'<*i 1 ttiisiir-<*< I «ood lii*-k 
fJCoitigC x*e*tmd xxnd tlirowinjj? tN^^isti*<l xvis|*s of stiaov 
in *xt <*ac-li dooi-, a oust om xvliicilx may l>c* oonnoc-tofl 
w-il.!! 8t- l?x‘ig:jc_l. 

Kmic C'lrsTTorvrs- -At llij^jtyar, in I .xxiia rl-cslxii-o. iliool.l 

yoax' wxxs " lairnt ont .’ Z’lxo day was sj-iont in <-oll<*c*1 1 1 li-? 
lix-nsli w^oorl and otlxox* oomlxnsti lilo inal c-x-ia Is, x,viiie {> 
wox*o Ji^lxtc^d at tlic* ' oross * at xxino o’oloc*l<. x*t nitiltt. 
Z’iros ^v<**T-o also lig^litod on tltc» adjax^ont liills. 
ono |>x-os<*nt tlii-c-^-w sonxo additioi*al x*»at.oi-ial on ifi** 
flaiiios 'wlix*n t-lio fix*o liad liooxi ligrlil-xxd. Tilt* tix-c* w {* - 
made* liigc ononj^lx to last until ^S^ow Yoa»‘'s mox'mni_'. 
so tlxat. anyone* 'wlixiso domostio fix-o Ixad gjorjo <mh 
cionJd rolij^lit it from tlxo x*nxlic*r«, as xxo or*o xv'ont^i 
jKX’vm a lig-lxt for a fix-o tin ISTo-w "Yoar’s Z>ay for *>r 

liad InoJxi- 

-An ovoxx xnoro intorostixx^ onstonx w^as tlxat of ti»t' 
olavio ’ at Unrgrlioad.,,- on tlio IVfcxx-ay l^^ii-tli, xvlic-n o. 
firo of tar and -wood vras xriado in a liarrol fi1t-c«d <*ti 
to a stono jxolo. Zt was first lit on tlxo sliox*«=*, jmtl 

tlxon, tvlion Ixixming^ fx*ooly, xv'as oarx-iod around tlu' 
lioxjTXtls of tlxo toAvn, -At ono tirno all tlxo fislii xxjcf-lx 
woro visitx^d . Tlxo ‘ olavio ’ -was tlxoix oarriod to 
artifioial omixxoTioo oxx a jiromontory arid >>lact*d iti 
liollow ixx tlxo oontro of a -(xilo of storios. Aftox* a f«'\' 
minxitos tlio ‘ olavio * w^as ont down and tlxo Imrnu^i-r 
omlxoi-s soattorod amorxgr tlxo crow'd, wlio sn«.tc*lit*tl 
tlx om np axxd oax-riod tlioxxx Ixoxno as a j>i'otootioxx 
witcjlxox-aft. WitH tlxis last aot may fc>o ooxxxjiai’ot i tlu* 
oxxetom of ^irosorvin^?^ a jxart of tlxo "Yiilo log^ as a 
Ixjxolc clxarm. 

Xxx tlxo Zslo of !AZan it w^as oxxstomary for tlxo 
w'ifo to ralco tlxo aslxos of tlio firo smootixly ovoi- dio 
fioox- of tlxo Icitolxoxx Ixoforo rotirixxgj. Zf ixx tlxo xxusxsi^J^ 
tlxo aslxos slxowod tlxo footstojp of a fairy i>oi/itiii>r 
tow^ards tlxo door, it |:>ortoxxdod a doatli^ Ixxxt H 
Ixool waa ixx tlxat dirootioxx,^ xt Ixotolcoxxod an acl* ii 
to tlxo family. 
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3o<riet:ies and Academies. 

X^oyetl ll>\jit>iin. Soc£«t;3r» iN^ov. HCt, !->. Bt- Smytli t Ojr» 

l:-±io »t:-rxxot-j-tix*o of J-^r3iZ<x3€JLc>i^ , St^xcly of oorta-l 

dSKfi.'r^o'lden^ I5j.>. xxov, (fjx'OvioTjsly x*ooojrclocl «.S3 ol^t.'94.snx 

IVloolc ax:kcl "W^oa^tHoix ) froro Ir-fjo loxvox* oxxrt>oxxifox*oxis 

x- oolcs of jHCoolc IMoa-tl, CJo. 'We>5cf<>T«<i, **e>v€stxlocl t>lrxe> 

I^x-ofstorioo of t=*ovoT*€xl focbtior-OK Tiof lii-tliOf-fco o lr>aorx’'ocl . 
^''ho yoxjLi^fjr ciora.1 «x.o>:&o<i it.»olf t^o a. fra^xrxoixfc, 

ox* ot-^lxox* foroi^xx lxoc.ly_ -A. tvi«»xjo <r*f xxriicjtio «tiX*oc-fcxxr'o 
oovox'ti ffio oiit.t!>iclo of tilrxo coloxxy. ’X'fxi« -fcigisxxo, a» if 
ii 1 ox'oxxsoc'l ill f lxio.l«^ixoe4« l>y acftlifioTi fo it.rt oofox* fciiir-faoo, 
J?xra dually'" oxfoxidod ovox* flio «ixixx»or*t:. iiifjj olijoof^ finally 
on'voloi>in^ if- ocaii j:>lof oly . -A. C5omjxl€^>c csxinal «y«fom 

i» 3j^ro«oxxf . M. IMl. Fif z{>at:xiclc ; Oonifoi'ues : IxoyK fo 

f.l»o pr«''noi‘a and «|>o<*io:r<, vi’-iflj ooonotntc^ nofot^. 
<lofailod «fndy liafr< fxooti nxado of flio foliafs^o olxar*a<;f «^r*» 
of C't >n i fot'f^. a.n<i axi idonf ifioat-ion Icoy l>asod on flio 
x^>cfoi'ixal foat.iiT*o« and aT*rat^ js^omon f of fli€3 loavoM, l>iid«. 

xi- rid lorM n» ill lot- « <*oi»«f T*m-.f-o<l . J . I^e;ill 3 r and !>_ 

HtfcS-weeney : ’William Hi^p^in« : A. i^>io»io<*T* of tlxo 

atomio fliooT*y_ A.n aooonnf -wafts j^iv'oii of fWo lifo of 
tlio I t'i«lx <’*lio»niwt, W^illiaxn M i^^in«, 

! with jr lart ionla I* x-ofi^ronc-o l-o hiss w^oxlc on afomio 

ola*-iniftil,T’y . ''I^’lixon^lKaif a l>oolc f aililiftsliod in 1*7 1^1) ho 
tKxx atoxi*i<? imt-al ioti an<l anf ic*if mfofti many of t-lio 
I »i'i j ir*i I >1 «m<] ch^t fiilw of Jl^alfcon'M fliooxy. IHLo *wa^3 

t ho Hx>-it oljt'ini.-^t t-i> t'o« * o^xnii-iO t-lio laxv of inxilfifilo 
f >xoj>oi't i< »nj^ anii ^*«Mt»o>u^^ni^^*»<, 1 in *-«oni<' oaftst's^ flxi’* x'olvnno 
law c-»f < Jay- I -.nftift.a<.*- 

I -TClOIXft! . 

Philossophioal ami Literary Soci<&ty, Il>o<*. 4. 

S. Orodertslcy : 10» 1 1 1 ianjjcnla i* an<i of ^ n ilat-<M*al fioly^xoof^ 

itt fijiac’i*, -that sni <.»< | n 11*1 f oi'^i t |><>l>'|;xoi» in a|>ao<3 

i.-t »il'^o ii**f ijtrnlai*, an<l t-ho iiniaclo l>el.w’'oo»x 

« 'dijc*?*-**^, to < li.Mc-ixv'OT* t-lio i >oMsii Ixlc* foi*nxf< fox* 
j>oly^on!^ *>f ti^'o and ftii3«v. x*<*a^ >oc*t ix-^oly . an<l 

N\ Iiofclioi* tlioftsts foi-m»< ai*t* j*i^i< I <it* aro <*af>al>lx^ <xf x*<>n - 
tl)tno^l^4 -v^ai'i at, ioiif-i. 'l'*ho | ix^olxlf^ri j i>i c*on s-5ide***<^< 1 fr-oxn 
t ho I Kxint' of of fts| >hoi'ioixl t i*i^ononiot.i*;i' . *^ 1 ^ 1 x 0 

i*t*ir;oltM a^xc'i' wit lx t.lio«o» ohfainotl l>y Wi^lifrnan ooix- 
-’'t i*n<*t ioiia I ly . - J _ 'R. %A/‘ill>y : < i I'a-s'it-at ional in 

< >i*t h o^^ontxl <-< »~t n*tl iixat-oft!_ ’'I’lio f>i*o>>loxxx iw fo find tli«’» 

ji.Mtm*al ^oonioti'y of a i*of 2 rion of a|iac*<^-t iint*. oixnfairxin^ 
-•> r liati*)l>nf ion of maft.oi'. in «j»o<*ial oa-ftso ixx wliixrh 

tfio ftjj »ar*o-f.i na- i» a cimx^irafio fomx of ox't-ho^onal 

< \*| »o, ami t-lii^ 1 lot c'n t ialfti *xi*o fnnot-iona of f.-wo of l.iio 

ii4<lo|><xii<l<*xxf x^ti-x'ialilt^M. ''I'liO f iirol »l*>arx it-i oont-4i< iox*xi<^l 
ht>tlx for t ht'i c»x-i^inxt,Ja axal for t lix^ ino< Jifioxl form« of 
til*’ ocfnationa of tlio ^ra vi fat-ion al fii^ld.- JT - F-wles : 
till tlio n-'lafioxx Ixot-w’ox^n Innxixxoaify and oonooixf i*at-ion 
lo 1 itmixioft-o-oix 1- solid solnl-ioixa. "fho limn 
foj'jxjixla. d - is a ajioc^ixxl <*aso of t lixi formula 

(i 4- < J H- e»to., 

^h'llixood from simfxlo aMsimxi>f ions in aooord wriflx 

• »vo<lonx vioxvs of fho Inxninosoont- ooxifro. FI <3x*o C7 is 

* Ikk af«>TXiio oonoontrat-ion of flxo aot-iv^o af<-»m in flxo 

t *-xm«|:>ajroxif laffioo, and ofo., firm nxxnxl^or of 

I >o.'^jt-ix^o afonxs in a Inminosoonf c;onfro. Tho fonxmla 
h l>^oxx fosfod o->cj>orimox-xf ally wnflx flxo solid solxifion 
I »hoMp,>,e>x* OaOC-Eii>» and fonnd fo Ttxo in ozsroollonf a|arrx3»es- 

iJi<’>nf wrifh. flx.o xrosnlfs. F. C. Sforxex* z Oosnxio rays 

imd a oycslio nni-vorso. mxo only sonroo of onorj;^y 
<-<^>Ta|>afil>lo -wifix flxo olxsorvod radiafion and Ooans's 
<'ftt-inxafod aj^os of sfars is flno anniliilaf ion of xmaffor. 

• J»o inforj^irofafion of IMtillilcan^s oosmio ray x*os\xlfs 
on fho alxsoi*T>fion forxnnla nsod. \i^iflx flxaf 
lv,loxxx and l^^islxlna fno smalloaf al>sorp»tion ooofUoionf 
<'• 'rx'osjponds olosoly -wifli flxo annlHilaf ion wav^o-long'flx. 
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FGvon if if is assuxnod fli*x.f fhoi’o is an ix{>l>uild.inf 2 ; of 
a.fo ms, and fho l>ixroly sjxoonlaf i-vxi jxossilxilify of 
orysf allisaf ion of ra«lia-fion ixxfo <*lor»fx*ons and ^rofons 
is adnxiffod. a oxim^xlofo oyolir for flio nni-vorso -wronlcl 
inv-'ol'V'O ofhcii* imj >i*ot>al>lc* j[ >x*ooossos- — IC_ IL^ons— 
dale t 'I'ho syrnnxofi'y c»f na^xlif lialoxxo, t iarlxon afoixxs 
l*avixxcf f-wo -c4 arxd fw'o JZi v**x-l*=^ii<*i<’»s c?an l>cfs Ixxxilf nj > 
info a naj-xlithalono xixolociiilt-^ ■wlji<^lx iias a ooxxfro of 
s^ynxxnot-ry only, in ajGjroornoixf w'ifh -?C -x'xxy inA-^-osfif^a- 
tioiXM orx nayxlif hal«?n<9. n^lio xta^xIooixIo so fonixtl also 
aoooniifs saf isfaof orily fox* tlxo <lifforoxioos iix fho 

al>sor|^>fioxx M][>o<ifra of fho fon tlifl *lor-xxay>lif haloixos. 

Grairxgcer : A^n irxfo<rf iot is <*hlr>x’osis of fho do<.!:ls:. 

l^omo-w-, irx A.moric*a. lias riosori l>Of 1 s "■ -vims disoa-so * on 
it* o&jt'i-frAP'x/oZ-x'Mjv . >C9T'im<M it-s have* hoon mado oxx 

<loc?ks -wifli flxo clxlorosis fonnd in^ Flnjj^lan r 1 . — A- Fccles : 

fr>r*mafion of xnot. Ixyl sod ioohloroxrxalonato and ifs 
roaotioxx wrifli iocJixxo, wit-h i’orxiax*lcs on flxo sfahilify of 
IxalofafC'Txoof haxios. JN-it^tliyl sodxoo-lxlox'oxrialonat-tx roat'fs 
'W'itlx iodino solnfitxix fo yiold xm*>thyl oflxylom^fofx'a- 
oarhoxey Ixxfo, xxo xnofhyl- I ; ii-d iolxloroof hanofcsfraciax*- 
ho:>c;^-lxxf o Ixoin^ fomx«'i<J- *'l'*lxo inst-alxili ty of oon'x| >oxxxxds 
of tlxxx laffor t-yf>o, xxxxd of j #oly -halo^ 2 cono-othanos iix 
pfonoral, is o>£:y >laixxe*d Ixy xxxi a|>|>l it^xxfion of flxo sixfxjxosi- 
fioxx (tJxxe^ to Tnjafold and Ixx^rold > fliaf t^lio x*< 3 a<*t;i vity of flxo 
Ixalo^JTOn xxtoxixs is dof ox’x nixxo< 1 i>x'irntxi'i ly l>y fho rolativo 
<lisf >la<;oal>i Ht-y of t-ho sliarod c*lootx*ons in tljo cax'lxxxx.- 
Ixalopre^n Ixond. — IMtiss R.. ]^tf- Tapper- Carey : 'IPho 

clovolof xnxoxxt of t lxo liy|[>ox*c>t.y 1 of 1 J cJ ,A rxxx ix-x-x-s 

ootxsid<’»rod in c*ont xo>:.ion wit lx ifs ^oixt x*oj *ic* o nx-vat vxros . 
'l.^'o ac»c?onnf fox* flxo tw'^o o|xf>osito ^oot-i*of>io rx^xxot ioxxs 
of flxo liy|>oc*ofyl of tlxi.s Y>l*xxxt , a oox*x*olaf ion is siifjjuTO.stod 
l>of-wtM^n tlxo first |>osit-ivo ^t>of rt->|>io on rv^afvxx'o, indixood 
l>y nnfati<»n, with a stxv^o of a<*.fivo ilivisioxa irx flxo 
x'*xx.c*ixolaf ixi^r oolls Ixolxincl fixes xx|>ic5al ni€'rist-e>m ; and 
hc^fw-oon tilt-** ixo^ativi^ ^o<.>t.x*oj >i o x'oaotion, wliir'h follows 
sli^lxtly lat-ox* irx fla** saxno cxr-^axx, 'wxtlx a ro>zi<>xx whoro 
ooll oxcf rxnsioix only is in jxro^ross. 

ais. 

Academy of Sciences, Z^ov*. F. Bataillorx and 

Tclxon-S-u : ’"I’lio anast rxxl xnitixsi's of aof i v'af ioxx . 

Anjjcn.sfo I-.x ixTiit'‘ro was c*1ox*t-<sl a tT'Vxrrcw^xoxxcZd-f « ^ fox* fho 
f^txot ion of JVloclic'irxo and hinrjjicory. — O. Cerf : Tlxo 
olinxixxatioxx of tlnr const. ^i-nts and tlaj* siix|JC*-» lax’ solixfions 
of XX ctljxss of ^loii^o's t?C|natir>xis.— M. l^oassilhe r Tlxe^ 
oomfxloti' solntioix of trlxe* |>x‘ohlt'm of flxo nxa>> ixx sfxaoo. 
— 'R. Aadalxert ami IMllle. IVI. Quintin : *'l’*ho sfxxcly of 

irnfxox'fc^ot- c-orxf xxc*d -s ixi oont-innons oiirx*onts, T'ho x;on- 
faot- sili<-oix-<*»xrhoxi , as -w-oll as tlofoot.ors of fho silv'-or* 
snlj“>hido arxxi loa<l snl^xhitlo tyj>o, ixri^sonf olxax'aofor- 
isfios <*<>nx|;>osod of fw’o ^xaraholio hraixolios. F^y if« 
sfahilify ami x*ovoi*sihil i t y , if has Ixoorx xxro-v'od fo Ixo 
os|>o<-iaily sim| >lo for* flxo st-xatly of flxo i>hoxxoxxxorxoxx of 
rotsf ifioxx-t-ioxi . - - Fierre hacroate : ''Flxo s]f>ai’lc sjxoofrxxxn 
of sixlyxlixxr, J I, in t-lxo J*icrl>nrxxanxx ro#j^ion. — -RslxxI 

Soleillet: : Tho j xolarisaf ion of flxo li^hf orniffod dnring 
flxxox*t»soonoo- - R. ll>v»l>risay axxcl Astier z Islaolixx sns- 
fxonsiorxs. 1-^Xv^ xox'ixnoxifs on flxo x*olafions hofAvoon fho 
volocify of sod imexxx f af ion of Icaolitx snsjxoxxsiorxs and 
f ho jfxHf of flxo li<ixxid-— ^ — A. Smits : Tlxo allofroi^ic-^-xxodi- 
fioafioxxs of jxlxos^xlxorxxs . I^-oxAxax'lts oxx a rooonf oom~ 

nxxxTX ioaf iox'x l>y I^sTic-olaxoff on fho san-xo sxihjoof. ^Tho 
aixflxor <ioos ix.of adirxif tliaf fho cxxrvos ^i-von l>y 

IN ioolxxxoff -ixrowi^ a foxii'th allotrojxio xxiodifioafion of 

j^hos^lxoms. -A. Tra-vers and ]M^aIaprad.e z A^tfonxyxts 

af flxo isolafioxx of nowr flnohorafos. ISorio aoid and 
]:xofassixxm hydrogfoxx flnorido i-oacf irx cold, oonoonfrafod 
ac|noons solxifioxxs, ^acivin^jj orysfals Avhi<5Vx on analysis 

jxrovo t-o Ixavo flxo rafio IF/Fv = 1 axxd 3?*/I*v -= H, Georgjes 

Brus axxd O. Peyresl>lau<}ues z Tlxo ozKoxxido of ixot>inon.o- 
Tho oaconi<lo C-i,^Fi i«C>» -was isolaf od as a oolonrloss 

vxsooxxs oil, axxd tlxis, oxx -j^x'oloxxfi^od hoilixx^ wriflx 

S I>or ooxxf ^xofasli solnfion, ^avo liydx’oii^oix jrxororstido. 
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t'or-xina^lclolxy-cio, a,ncl nofjinoia.^, T?lno o£ 

1^0^ >irif>no iw ^c>oci» xnoi'o t'-l’i.faj:! i>0 x:>e!ir’ oont., I%&:^mon4l 

Ciry t <3f tr-lie* o<i^2r«? <»f tluo 

3>rim«,i’y of ii^lxo ,jV»f.vix*ia.fci I*. F* allot: «-txc1 

Kl- Batiallor- ; < 4 oolo^io«.l <>l>«e>rv'at.ion» oix t-.lri€3 i*o^io»x o£ 

V^olosz-J^u l_>io (I?T’ov. of ^larooria). - — Loon IMEoirat r Trijio 
’l>o*ai-t-Xd[oi’o>?'3ni iM-Ti of tlio stooflior'iii «loj>o of 

flio M io Oldoixo, (IVlox*o<;c*.o). J. Tlaoxilot: : X>oox> 

^«.Al>xiX£kr‘ixx«i voloarioofcs )efcn.<J. t.lr»o cloxxl>lo oooanio cix-ool€i.-fcioi:xL. 

e>£:isit:« in flxo <><*-e*ari aa. <looLV>io oi-foolatiora IjofA-voon 
tlxo xi>>|>*5x* loAA’^oi’ v&OTxois, 01 X 0 of «ola*r ox-i^nfiit iarx<f t>lxo 

ot:>iox- of ixit-OT-rxjfxl -v'olcjai xic* oi'i^xin, ixiid i-fio c* lioxi »irn«.l a.ix<X 
? ioTiic*|jroix<»if,y of f.lio woo- iM l>y 

f tiisri xfoixlilo ciii'oixltxfion . - Ft. Combos : ""I’lio iiiflne»ixc*<’« of 
fr’a.xamaa.fit^mw on flio ixxij^i-xxf ion of fcsiiliwt-a-noort in 
Iix &. x’oconf <*<ximn xii 1 icstxfiorx flic^ iSaoliM’ imx^f.liotl 
l>oon |OT*ovo<l fo lio nixtx*i iKt xA^oi't fiy , clito fo flxo I'onxovial 
of ^lorfioTis^ tr>±' flio loaf, xinxi offoot:« of fi-anma-' 

f i«nn oix flix^ <>>:iolxan|j:o!^4 of matoT'ial >>of.A.voon ffio or|jfxxn«- 

F. Gavaudan. : |*i*otson<;o of a fixn.^vA« in. 

■t.tx*j» ant liox*ixlia of JVf nt/i.tt. axnt it>« 

aofion iifion j^aTnot>o^onc’'KiM . Clxovalior : 'X'lxo 

or*i^ixx of 1 :Sx'a.?!:i lixxi i oanifio^t cvxici flio x-olo of I Tnfxc^x**xfa 

iix sxi Ixfsf.it lit- ion tif ^ >x*aix'ieM fox* fcx*ojii<*al fox*x'-fsf«- - — 

jR, X^ori die anti It- Fontaine t ''Flio x>>c.i«l xino*** in ^’’it>nis«OTi« 
x*iri^ of fil>rc^« tsx-^nssifi vo to jix'x^j^fcsixx't^ offooffs. Tfitrs ixn- 
^lox'f axxt^c^ of flxi« for flxo tsni^iacioxxl t-reaf xxix^xxf of 
f*x.>ofori«. JTean Saidman anti Roger Coben : 

|xroj >orf io« of x-ay*s of w’'xxs^<’'-lxiixfarf H 4- H JK . < Jlinioal oxc- 

jxorixxxonf M tslioxv* a xxxax'lcotJ clifft^roxiot^ liefxv'csen file 
aofioxi of x-ayts of O - H -r\ . a.nxi fxlt-oi*otl rxvyi^ of alxonf -4- vX . 
1f*lio esffootrt'of fli<!> laffx^T* x-essoxnlile tlioiso iirotlixot^i ixy 

ox’ciinary >C-i*ay«. L . IWiercier : ’“f’lio jioly nxox‘|»liis=txn of 

file xnaie (fireciilxi-ntlry > in f ow-yxfx »i - Jtss 

«if3CXiific*af ioxi . F- O vinaia- Varilla : 'V’"x-r<i nxi ifsixt ion in 

ffro oonfessf- a^ain«f yx^lio-w fover- 'X''lio a|X| >li<*ati<xn c>f 
tlio »anxe }>i*oj iliylaotic* int'aisxi fo« in flie <4tilf of IVXexcioo 
aixcl ixx xv'€i»« t x^i*n .-Afi’ioa Ixxxvo farix'oix cliffoi*x»nf refs«jlt#-t : 
in fim forxrxox* fliojro iw an alxntiMf <^orxxy>l<.de t iif-}a|x|.>eax'- 
aixcjo of flits inf t'of ioii- vx'>iil«f in t Ixe latter i*oc*nx*rono<s 
is4 ffesc-^noxxt - Tlie ixiit liox* T‘<sa«oixjs fox* ssn|i|>ofsit ijk 

t liaf flio sixjitsx-iox’i t y of t.lio xixerioa xx x'essxilfts i^«. tixao fo 
t lio f-lilorintx t x*exxf rrioxxf of t Ixe c.lri nli^in;:j: x%’'txfox*. -»/Ime- 
Flxisalixc : A^aooi nation ax^aixxssf x'^ifxsx* |>oifson anti €-s-?c- 
^xc9x*ixxxoxxf a.l x-a>>ie« l>y x^irxiss- V'eritXTii xnixctnrojs -wifli tJie 
x’irxisri itx o>w:otss^s^=^ . 

*X A< J t 7 X 5 . 

Casedx (Bolxemian) A-cademjr of A.rts and Sciences 
( Snt i da«K, TSTaftiraxl f-scjienoew anri IVloxJ icine ), T<’ox''. S23- 

Franlcenberger : ^ Mfntly on js| lorinato^^enofsiss 

of x'e]|>f i los-; <jr*ax'f 2),- F- Votocelc axitl F. Valentin r 
J-<.iianiixocson-v^olx''nlit' aoiti . fSe;i »a rat. oti fx’orn * rossina 

jalajxas o x*xxxJicso f xorjLclox* 0 !=»a’ tiy tlxe action of f>ai*yta, 
fliO no-w w'dl-tiefxxKxxl, c*r*y#3.tallixxo ^lyoo«itlio acici, 
C yioltlfs oxx liytlrolyMiss, 'W'ifli JO f>or o<sx»f 

axil jxinxjrio acticl, JL xxiol of a < ii -liy< iro>cyj>alxxiif it* xxoici, 
4 jmc>l« of </-^ltxc?oa€?» xxixcl 2 xxxols of Z-rliaxxxxioao. -- 

R- l-ulces r JSorxio clorix^xxti voa of l«ovtilio. acirl, yV xioxv 
arxiofcliocl of ^preyiaraf ixxxx of faffy acitls.- - R- l-ulces ami 
V, Frelog r jAx*y 1 -anViatif uif 1 axnixma of la-vixlio ac-ixl. 

n^'lies of aomo l'iy<ir'oj:iyx*x-<xlio c Jm*i vati vtsa fx-orn 

j/> -cii ixronxolxon stones treaft^l 'vv^ifli Ori^ixartl’a x-oai^oTxf- 

ooxxfrilxxxfion fo fixo x*of racf o-xs>mxxxiatry of JaotoTxcsa. 

V- Fosejpal : ffeaoxianxso ayicscffa an cl fho Xtarriaxx 

effc^csf- 'X'lxcs * feaonanc'o * «j>ec;tr'a of iociinxs axxcl aociixmx 
■vafxoxxf* vorify aixflxor’a aaaxirxxyxf ioxi tJxaf irx flxxoma- 

cstexxcto an<f jiHoayxlnoxMssacseixcso axx offoct anal<>|2:ona fo 
Jt.afnarx*» i« cf3clxil>if t*cl fiy an irifx*a-mcl al3«ox*}^>tion Ixanci. 
of iociirm af — S/>-00 axiri one of aodixixxn af 

04 -O /X. IC.^ JZTavadslcy' : Tlie «fat.ooy«t« of .Am- 

3Fr- NTenxejc s fS^oine infcsroaf ixxj^ <’li«coveritF»a 

of foaaxl t>laurxf*H fx-oxxx ^^arlxoxxiforoxie l>a»ina of arnitliilo 
xia . Kl- Cejp s Oonfx*il:>xxfion» fo fHe anafoxxrxy 

3>ro. 30BT, Vox.- 122] 
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axxxl mox*jxlxolojE?y of roKjijraf ox*y or^axx« of eome 

!M.ax*oIianf iaoeoEs. J- IMiroxrslc^^ r IR-ewtilffs of «fa.fisficsal 

nxeflxo«i« on flxo x’^arialxilif y of fv^^o »x>ecio« of f-Vo^jCer^-xcra. 


3 ?<,oivcTi:. 


Royal FXational Academy of tlxe Fincei, June 1*7- 

G- Armellini : V«xxriafion» in flxo cliainofcsr of fixe »uix 
fx-oxn lliOl to 3011, acoorxlinja: fo olxtservatioxx» af fixe 
JEfoyal Oaxxxf liclof^lio Ol>*=»erxrafox*y . T'iio lior-isBoxifal 

i*aciixx« of t.lix^ «xnx Hxxss »iio-wn a rxsjacular inoroaMO froxxi xx 
xxxinixnxxxxx of IXiO-TO"* in 1 Sl^T fo *x xxxaxcxxxxxxnx of l>t5 1 -SB*^ 
irx affox* xvlxidi it tJitxiixxiwlxetl, re^xilax'ly oxcoofit 

fox* t-lxc^ yeai* 11 :^ 10 , fo i >0 1 -€>*7*®' in ItJl 1 - 1 -- X-onxbardi : 

3Wreatsnx*exnenf of flxo looxxl t iisxssiyxaf ion« of tsrxerj^y xxx a 

c.ix'csxxxxx«t‘‘rif>tMl i >arf of flics nxaj^x€^>fio csixoxxif- A, Angeli 

axxcl R- Foggi r ’'I'lxe xncxliilify of csc^rfain Ixxxlofn^csn afoixx.*^- 
T 7 lxo fact fliaf aronxafic c*<>xxxy>onnclM of fVio ff^rxn 

C*F 3 j ,0 - <'*^ 1 - 1 ^ - <*HI 3 < *1 and file aixalo^xousi xxli}:*Hat.i<- 

ooxxVixouxids C'ffaO - t-'lrissC^ I x-oadily 1 o«o flics Ixalof^csti xxjs 
liydi*o# 2 cen flxloride xv'litsn fx*oated ’vc*‘ifli ’w’afor c^x* ixlcolml, 
i« af f rilxxxftsxl t-o t-lio linlcin^ of f 1 lo lialo#jr^x to tlie 

<xll<o 5 cyl X'o«i<lnc:i to ^Tcix'^o aix o^conixixn dox-i'V'ati^’'o- 
fsy >onf axxooixs lc>«&s of met liyl c*liloi'ido liy cslxlt *rof x*iai » i^y I - 
xTmsf liane, xvifli jr>rod net ioi x of xxn xxinori>lic^ns^ »snV» 
ttfanc-e, firidss a yiarallel in flie l>e>iax’'it >t tx* of fclio <*c>tii- 
yioxxrxd C*!-! 3 O * xvliic-li similarly yicsidw n 

c*o»n|>lexc «nlxMt aixc-c^ litxx^in^i: tin* csliax*ac_*t orx tsf esy ntlxc't ic * 
x*e«in«. 'Tlxc* forxrmla <>f Ixytlratetl f oi*mii l« Icsliyd* •. 
C>Il - <r*J-l ,5 • Old, 'n.'liicslx c*>E;liil>itM *x incxrittstl tt*n«lt'nt*\ 

to I >olyxnex*ifr4XXt ion , i*s xxnalo.ixron>t to tlial- of 
alo«*l»ol, xvliic*lx x-fatlily fox^xiis-; rojsinoti^ <*oin|>onnt 
FT. Farravano an«l G iMCalquori : "I'l icsx'rxici 1 t loc'o* n | >< >r-.i - 
lion of l^ayei' xxJxnniria. '"Flic t Ixox-rnxxl <lt*t*<>n*iiowit i< »m 
of l-ixxyc 3 »r xilnxnina, -Xl^O;,, ros^nltts in tlit* foriojt 

ticxxi csf low'-ci* liydx*atc*x. fio^swilily AI.^<>j,, 2 Id *>< > him! 

ecsx-tainly Al^O:,, Ix-sforo t lic' axnliy dx*on o>ciil*‘ i-- 

x*etxdicsrl, — F. Vinassa : tSy 1 ni net.ric-xxl t slec't x** »ny Ifs ittid 
fiolyatonxic* nic>|csc*nl*s!s. A |>f »lic*at.ion of Hit* eon^^it It -rvi - 
t io»\ss j srevitmisly a,* I vm 1 ic*<'< I in rojjcart i tt» xnt >» i«t < tri 1 i** 
n ic>lc*c*nloM to tlic-» c**x?scs of nitro>j:ou, tlics 1 ixx lo^en-r,, 
cix:yfjc<*n- *v\'liic-*li c-xxnnot lixiX'O x nona t-oj n »c* molcscMilt'-. 
iridic*a t-e^s t lixxt xxlJoti'oy>y i>^ <-cnifin«‘<l t.< > t-vixl >jstxxn< 
ofliox* flian xnonat on i ict xrxolcs^.u A 1 lot x**'»| >y nmsi . 

intlcsod, lies xx'x^ax** It sd aj-« tine tt> v'xxryintt | leri f » 1 »' 

elec-ti*onic* ^^roxi I >in>j; in t lie |. >oly a t on 1 ie. xnole<*i *l»* 
Vladixniro Rernstein z Ad<iitic*nt^ to flics notes cxn int*M- 


fiolcxtion l>y xncsxxnjs of lioloxnorf »li ic* fxmotionfs in a 

yilaxicx, fT Gugino ; d'lxc* f>ro1xle of rc> taf i txjjc Isodit^*^ 1 }i»* 

deforixiafion of wdiitdx i« not diesf nrt>c*.d xx-licsn t lie lioilif" 
ax*xs cut into aecst ioriJS !>>' |>lancss4 xiox'xnal to t-lic* axI^-^- 
H. Geppert : l^x-o^jcT'csaaix^c- xvax-ea of j lex'nxanxsn t ty|*<* *»» 
c*irc:nlai* x*csa«ol>4. — N, ouslclxelidx vil i ; I'lic* inntlit- 

xxxexjfal yiT'olxJexn of fcwo-d ixnoxiisional liydrodynaTnifs-^- 
F. Masciotti : 1 iiveMtifsrartion of t lic^ f 1 ii*oad of tlie rntt ro- 

ixicstex* ac!x*csw of flies F^i'fol xneridian of flie Idcxyal t 
<ie>Kiio O Ixac sr va fc o r*y - - A- Rostagni ; A|>i>licatit»i» t e 

jxooyili v^“‘i<^ 5 ai ixxx’-eat ij^at ioxia of ''F, I.^evi-<xi vitix’M tlM-orv 
rcslatixi^ fo fixe influexicse of a eoncixicsf itxf? a<*x*es<six 01 • * »(* 
eloef rorria^nefics field exf an alt ernaf ixxfa: eux*x*en t. jiar ali' i 

fo fixes aox-eeix. F, Rasetti : Wav-e jmeoHanic'.M <»» 

allcalixxcs afoxxx ixx flie elesefrics field (2), *^riic' tMoor\. 
xirovioxxaly dcisveloy >ecl , of fltcis j >ex**.xxx*l>af xon 
excfernal elesetrxcs fic?ld on axx atom of atx alkali : 

ia amiliesd to flie? esaae of liflxixixn- l^aek of oscf >erin ‘ 
clafa fjirev'exxfa csliecskixx/af of flie T“o»xxlf« atfaine’* , 
flxo kxxown exx-dex* of rexa^rxif xxdo of fixes dielcs<*t rit* 
afaxxfa of *v’aT>ox»»’» of alkali mefal» coincsidesa -vvitti 

clexduced. A. Carrelli : Widflx of csex*fam Inm^ . arv 

meroxtry aneof xruxn . TTlxe lixreadflxa of eleyexx mt n 

linea, oMyieeially of f>»e aixon^loxxs ml , 


eflioi* and anlxycltroua aalfa <clT'tcsd 
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<5<>ami>let>€» »oi3iA.r«^'t'lozx of xis-jt-vizivizni riLif Jt*M.t:-c» fronri 
z^iif-reb-fco Trza.y 1:>C5 offoofocl, j;>z'ovicIeKd liizo j>rooo«li.ir*o 

iw sizofi f}z£Lt> o^tioroa.! »oloi:*lon V>oooznLO« £t£L'fcvzx*iabt>ocl 

W'it/l'z t>Trio ixrctriiziz'o. »4E^lt> «.t> 'tlza.tr- >e>T’ft.'t.\ZTr*o . mio 

irxorojBtso io. y of ffio -tfior-ioinL «,« tit^xxi |>ox*«-- 

am.txy l>o cloo ir^ IrJiO foz'rjma.f^iozz of csox3fi.^>l o>i: 

oc>jTrxj>o\xjrici»- O. N£l1;1:a a,ri*l IWt. St:x‘£i.<lA r SjxirxolH of 

f>OT’'\/’jfcxlozxt- ool>«tltv r oolo&lfoofss e5ol>ctlt:rit>o zirzcr oo1t>*xlf~ 

it.o. C!ol>a,li:.it,o, zxiCLy TL>o jxx'oixetr'ocl l->>r 

ofxloio-iix^ a, xxxi>cf-m:*o of »r,ioo o>z>cl t5ol.xa.lt:. zxxtx-afe>»- Oonrx- 
jxaz*i»oxx of fVio y^liot.ojL^x'axj of t-fiia cozir»j|>oixrx* 1 

aixtl of oolxall oxiw oolxaltit o, fslio’ww ffiaf tr.fio fv^-'o 

a.ro i «orxx ox'j^> J 1 l>otJx ox’^^sfcal 1 in t/fxo ovxlxics ^ 

a lat-trJoo of t>lio trjy'fxo- *'J[’‘lio xxxiit. 

c-oll» Ixa'vo itionfioal clixr\on«ioTx*-4, tlio ai<lo Ixoiiifjc 

H-OO rtr 0*<>05 A.-, anti flio x*OM][>€5ot.i vo c'alc'olaf-otl tlon«it.io*-i 
' T 1 and C>-27. — T*. A^o^-tini : l-loafM of f ox'Txntxf ioix 
of cloolxlo crfiltiridoK of oox*l>oa' aixtl ixotaxwiixrrx. nPlio ! 
ir\<itxxx Ar^alxio olxfainotl for flit* lioaf, of Htxl ixt-ion t»f C'nC’la, 
2 K.<-^1 i« — 1 *153 C.-al. and t.lio Ijoaf of fonnatioxx fi-or»x flio 
c*<->iiat.it:xxoT»t- trliloridr^M, -t--4--041 <’al. Jh’or CoC^l^* *1, 

tlxo <50¥*i*oi=i} >oxx< v^'aliaOM ai'O -4-2-1 HI C’al. *xml -4- *1- -f>S> 

t 'al . T^- II>e Oarli x H oatr^ of format ion and lxy<Jx’atiozx 

<jf ootxalt- j.>otaMHizin I c*.ar Ixoxia-t o a,i>d t-oyxjxox* j-to<li»xni 
<-arl.>onzxf<?- ''fixo ftxlloNvin^ ji*o«nl<.« iiavo >>oon ol >t ain*=»><.l x 
H-C\><'0,, - 1S:..<X>.,, C’ot^O,, 4 S-Vt> C'al- X Ka^*C>3, 

t oC^O., -f 4 m .>C> -TC-.< C‘oC;0^‘ 4H.^O » 11:^7 <‘al. s 

rsTa.C^Oa O oC C f 10-33 C'al.x 

JNagOOa, C'xiC'O^'i 3H;j<> C‘oC*C>3, 

0-2l>€i <"411. — S- I3ex-li n gozzi : JL>ori'V'4*.t of r/ /^-ais|>ai*a- 

/Lriiio.-- A- I^errari xxncl A.. JSaroni : 1 n» j>ox't an<*<'' of 
c-i-v't^f a.lli 1 1 o f<»i'm in tljc* foTjnafioxt of ^»oljd ssolntioxxM. 

* 2*> 'X'liorrnal anal>'i^iw of tlio at 1 1 i>'d roi »« «'Tn 

1 ^i<. *1 - C'/clC’lj,- '^L'l a > ritj al *xnal>’^i-*isr< c»f tl»i»s s»>'«t«*ni i't'‘’V’'oa la 
tilt" *-*>c iat r*! *ft‘ <.>1* tlxo c'Oiir>| >otJtxd 3<\lC'li»* 41-^iC3, nxx^itinpc 
a1 r>22" att<l <.-«*nfiE'ma t.latl' of 3 2i^iC'l. ziioll.in^ 

ill r> 1 €> ■. 1,'om |,»la>t *5 jtiii-!c*il>ilit >■ in t lio aolitl atztlo oxciafa 

t la^at" 4 ‘onxi »oim< la tna I tli<* |.»tir«' oli lori< l4»a. — 
N A Oarbi^eri : 3 *i»>’aiolt>trioal otilttirt'. A. Quilico 

xiial E.. Eleisctmer : fcStilj»lj4>ni<* 4 lorivat. ivoa of itizaattir- 
ato^J t-on > { >o I tnda. ''I'lit' nao of an»inoaiil|,»ltonix* ac*i<l aa 
*4 ai 1 1 j >i tot t4vt i nf^ a^^-nt Ixaa Ixt'on a|*|iliorl fo t-la^ f»r<'|»ara- 
t i< *n of a ill I *Jxon i< • doriN^at i'v'^t^a of at ;S’^roi io» anotlxolo, 
ij-t >aafji v*l4», tn tel i aoa | >iolo-- - L. . Scrctmitz : X'ax-iat iona in 
i Jjt' i<>nit? o< jnililxri mn zxa fatxtora itt | >liar*nai*«>lofri4r-al 
4i<*tion. "v-'ztT-jv'injj: | tt-<x | *oT't i< »i »a of t*alc*i%ixn 

4'fiiorido aT‘«' n ft'oaaar^-" t«> ii»liil>it t lit' ixotion of < lifft'^ronf 
• *oi » % o t drii^ya. | >^’-x' 4 »nxi<lono L>oin^ lxi^lii>' aonait iA.'!? 

tJjia aa.lx-. - O. !WI. Olivo and E. SlavicJz : noni'X 

*>f iTiihoaia in flio onilzr v'onal lioart of tli<' oliic-Vion iix 
^'tniona at 4 »f < lovolo} a nont: axal in i^viltziroa f/t ?*//ro 

of t l»c-' aaxno ixxatoz'ial. 


5:5 V ixiMic'N' - 

l-iarte«tn Soexiefy of Nexv Sovitlx Wales, 2€>- 

'W'. ID. Erartcis x E''oal.tzi*«a of t-lio voj<ot,at i v^cj* anafoxn>'^ 
of l lio ./\.xtat:.raliaji 'wlxito Ixtxotsli ( fr/z/tnrd/.#'/ >. 

'’I'ln* anaforny of tlto fz-ot 3 » ia onflinotl. 1 1 oaj.>OT’id in or 
« lit>a]f*ox'idin -liWo a\* Ixaf an<*o, ’wliioli -vi'aa foiirxd in flxo 
axxcl IcxavoM, znay 1 l>o a- aootxndarx l>ro<inot. t>f 
l>> »t,oay^xiflxc>»la azxcl if rxxay l>o naod iix flio oonatmotr-iozx 
ol wood. fSnxoliixol xxxay Itxo a Harfial ticM^oxxx^xoaifiotx 
of flxo wood.— A TE^ry : A xxow l»ni>x'oafid 
1 r« >m Axxafz'alia. i>oaoz*i |>f iozx of a ziow a|>o<*ioa^ of 

froxim ^^iofoz’ia. 'X’lxo fjrnjxna, ztov^’- fii-«f 
i'o<-<>x-4.1od froTzz Anat-ralia* ia Iczxowxx fz'oxxz <"*ltxle», 33ra3cil* 
f mf<^d ^fafoa, Ot'onada, azxd ■'rthaziaN^aal.- O. ^ 
Hariiy I mrirci. oozxt-riltxzx'fc.ioz'x fen^vardw a xxow' olaaailxoa- 
tjoii of Axxsatraliazx Asiliciax. Axt aooonztt of tlxo j>x'c»- 
ti»ox-a>c in flxo 3C>aayf>o|s?:ozxiixa2, 'X'w'o xxo-w fcz'ilzoa aro 
orxo loff xznzxarzxocl j>ozxdinjac fnrtrJxor informa- 
w xtndoz" if f.lxo larorzniB "W^lxifo i» 

J o<lc5tsi\od, a aooozxd wjixooioa, O*. Ixoizxj^ ixx- 

«'< ’r|>ox*«i:>od a4» innesw, X^a)p>lrxx*iixxi» a fxrovioxxsly' 
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forznoti and ropcardod aa ooznfilc^ac, ia ziow' dividod, a 
xxo^^ t.ril:>o follo’winpc a pcx'oni'* j>i*ovionaly x^r*o yioaox 1 loy 

Idorxnann. A. E. VSfalWoxrx x E'oaail |>iazzfa frxMPn fVxo 

Ealc .TiDiat/riot., Q. *'P>?i''ozxt,y-f-wo «|»oc?ioa artx doalf wiflz, 
of 'wlxioirx oip^lif art^ dosoril>o<l aa now, and fliroo oflzora 
ax'O rc>cxor<l<4<l fox' tr.lio f5x*»fc trizrm fx-oxxi flio JEaW iSoz’ioa. 
*X'lio noAv a|>oc5ioa ooxxtinn jiroviona ilof orzzxintxf ioxia of 
t.lio apc«^^ of fl\<5 aesrioa aa XTnx'M'^x* ’^Fz-i xxaaio (x>c>a«ifc>ly 
K-lia^itio >. 

VxiClS* 3 sf j<V. 

Academy of Sciences, Oof. J H. — W. J . Id! tiller and. 
iC. Klonoiziclci i tiioory of |>a«wivify '*^>lx€»nonxena. 

<3) dxrz*«nt.-< lonaity tixnt* t-nrvo ix» tfio esaaa of 

covoz*izipc i>aaMi v'^it y . — R. Weiss axxl W. KIrxai>p i *371x0 

aofiozx of o -^xl> trlxaly 1 -r*l » !c>j*i< lo on /x -ox’oaol -znotHyl -of Ixor 
axid yx-f ltio-ox-€»aol -mof liyl-€5fl"iC5r.— A, »AiAller and E. 

Eleier x l-tod tmf ioxx of c-yolo-l xoxca-non iac *>k.irxx (^cx-ltofo- 
liO>xa-xxxt5f liylotto-inxixi ) .- -A. SCailan atx<i E. Leisek x 

T'lio doooxx\|>oaitioix of j| >«5raxxl | ilitxf oa in anxxoona aolxx- 
lion. C Vioflificjxxt a w'oi-o f<aixxd fox’ flio t Jooornjxoaif ioxx 

of aocJinzn ^xoranl filaxto in flxo ^>roacxnc't5 and in flio 
al*a<'n<-4» of aodixxxn liydropjon snljiliafo, of axx Ifxlxaft^. of 
ziitx-txtc', of liydroxsxidt*, of yilKiaf ♦liat-x'^a. i^ot.aaaixxrn |>or- 
atil|>lixxfo dot-oxnjioat-a ixiox'xi^ altiNvly trlxan aoilivnn ^xor- 
aiil|>liato. — R. "Weiss and S. ICratz : 'flio aofion of 

o-f olyi-nnap:xx4>ai ixm - Vxx'onxitlo on t lio dilaofori of Vxoxxzo- 
I >liox ion -0-4 1 ioarlxo^c \'l ic* a<*i<i- C. A. Bolxxes x < lotx- 
lo^ioxxl afnilioa in flio ''Pox-tiai-y of '3"'x'ifc?at inpc- arx<i 

l^i4 5atin^<-l>a>' . — O- IColler i 33>o prisopcra | >lnc5al tliafx'ilxn- 
1 ion of f j'4'al I -^'•atoz- fxali*»a iti aont ljorxi l^inx'O^^r^. — M- 
Eriesner i Anafx'alian '"PI iyaanoY>tox'«.- — - W. Ex'enzel x 

!!?>• \«t.z‘it ion and colour fox*matiot» iz» fVi/oro/yyj/rzj'dz.xx*- 

n , "Plxia f impcvia, "w liiolx canai'-a t-l»o prx'oon 

r-of of 'wood, niav- !:>♦' pTrow-Xi ixi ^>nro cultm-o, afartin^^ 
fz'oxxx flio zxa<*oaj ><.>r«:5a. fz’orn i n foc!t.<-*< I ’v%'4>4>*.i, or ±x*<->zjrx 
f z’a prt non f K of tli*.* fz*nit l>o<l>-. C^x*o'W'tlt ia alo'Wr x it> 
attaolca \>itli an<l z*xt;v’a, it § loxxotra foa x'oaat'la., it- is 
1 axi-oixi*-. atxi ixaa »x 'wi4le‘ raxxptx^ 4>xx t ho aoi<l aitl«5 of 
i zxon t z'a I it y , C'4>lonr fomia-t ir»n iixcM-oaaoa u|> to ahonfc 

I C- 4r*olonrif ip: zna^ffox* 

and alo'W'ly | >r4^'<*i t>ifat o< I hy 


la diaaolv-ocl Ixy |>honol 
«xlc-oliol c if ia oaaily 


rc»du<*4’sd to ox* ;^'ollow i.>rodu<*ta, eaaily x*eo >ci4 lisod 

topcx'oon ; it ia a.xx itic iioa tox* for alkxxlioa. -- Gleisjpaclx i 

jTifiixoiK'O of vaiioxii'a xnx<i pjaac^-a oxx tho fall of 
Ic'ax f*a an<l rt^moval txf 4»thor ox-jp’zxna. — A.. Ealtaxaf x 

ataininj^ of livinx^ c-oll txn<*loi. l-*^t-yt ln*oai tx , ooidzx, 
an<l <lalxlia -violot prav'C* c-loax- |>oaitivo rt^anlfs. '"Plxo 
imd*^«r afaininpr wxxa fav4mrt'5<J hv aclrlition ixl nifi'atos, 
xxlao 1>\* alcohol xnal Hy othox-.^ C’olla witli coloxxrpd 
nxtoloi can afiil lx* ^ >laax nt»lyao< 1 or doi>laaxzxolyac«< I . X^iao 
of t om^ >ora t ixx*t* ^n'ornot-oa afaininpc-- G- iColler axid H. 
Rupperstxerg x Axi nnuaua-l niodo of ^iroixax-injL? 2-axntno- 
x»yridint5, Jl'N” lit'xxtinsJT 2-oli l€_xx'o-| >yx'i«lixx<5 wit lx jxxxro 

i>Vx'i<iino.- F.' Wessely xxxxti J- Idayer : Oarhonyl- 

fxxaaxxxino ac-i<ia ixnd tli€=5iT' f ranaforxnat ion j>i*odxtc*.fs. 
t -or ex >znot x'ic* conaiilorat ioixa ax'r' ix'ivxxl vod ID'Worzalc. 

and A. Enenltel x ""Plto l>r<.>nx inxxf ion of vxx-loraldolxyxlo- 

R. IDworzalc xxzal W. Erodinger x t^txxdioa oxx Ixx'omo- 
azxd oziV'-aliloViyilc^a. (3) X^z*e| »ax-xxt ion of c*.ryHf allx»o<i 
laotio at-iti altlolivtlo and ifa Ixohaviovtx' fowaz-da dilxxfo 
a<|n«'x>ua alVsialioal- M. Maclxe x l^xx fixer ford’s alf«T*naf- 
fU^iil xxiothod for <lot c'x*ntxiz» ixxpc t Ixo volooif y gx 
^a-aooua i<*na.— A. Slcrahal attd M. Ruclrert x Tlxo 
vc^locity of aapoixifit-tat ion of znoxio- and di-orxlor- 
aoef ix;-xxt*id x-amx*. - F. Mdlzl : alfeylistxf ion of oofo- 

ovano-f urtf^alif aoitl.— O. JDisdxexxdorf er and O. Eolalc x 
Roaoazt^la'a ixx flxo field of i>hy to- C'-fxzxxTtxiafx'y. (&> 

Allolxofxxliix . S. Meyer X Ooxx tzxxm xioaf ion of flxo 

rtadixxzxx Ixxstifufo 220). C:oxnzxxexxf on fixe rola- 

tjzoxxs Ixof'ween fho afozxxio xvoiij^lifs of xxraxxinxxx, x*adx\xxn, 
radixixzx-CJ* and Ixelinxxx. . . Aai 

Oet . 2S,--^ X. Sc lx mid x 'X'lm c^>xnoid%noe j-xx'ofxlezrx xzx 
flxta* dr>aorii-»fi'vo pjeoxnotry of foxxi'-dxxxxenaioxxod. »j.>a<3e. 



%a2K> 






• Offi’CriaCl Put>lios.i:ion3 R.«c«iivecf. 

.^0' - ^ 

,T<>iii;r»nl of t.li*’: OliomicMtl : <‘^c'»ntiM.i«iii<Li I’n.jwwM c*ork^TT»TiTiio*«.t-.o<^ lrf«> 

tli*^ >C'ov>«in l»«jr, --f- -J- : f»nru*’*y luxl 

.1 *iC*U >40*». > ' 

1 >**T;»s«-T't.rii«*Jtt of fl*- («.»<! 1 ?ici ri>*t.t’i«.l ■-T<.^»j»or-t. of €>**• E*'ooci 

I i<»ti Hoax'tl for* etac‘; V«i*r- 1 %■!-+- 134:4. < 1 -*othIo¥» : ll.lVl. 

<>flICi'-> 44<. >•* » 

T'li*’ Iri4li»ti tin for- X4t\ll«‘firi >3'o. t : l'*liyrttc5«l 

of 1.*^ 1 * 3 ' A1 ll.»i-i>\t«.» wnmi IMC. 

11- f*|->- 4 4- <;>*irr*linrfr.> 

of tvli^ . A ««o«jlrtt,ioTi. X2<ljf.*xl liy A.. TC. "IHVollf*. 

VoI-«Cll>, IVrf f M. 3’f*» 22a-:-t<5?s -f. iil4rt«ta([ 18~SS0. <Ijori<a<»*i r JStl w-ixrxl Mti«.Trfoir<i, 

TJlxI.) .-..4t. 

<r’4.»ii’i nn^ri vx’oirltSft of Ao»t.i-ii.li««, : CTciiincil for- 1^4*101*131^0 Ir iclrrxt.r'i**! 

*1.4*«t;'sjLT-t li- HiiMi-tJTi TCt*. :tT : |■*^*Jx'r'-^*lllI> n.xi<l C:'»*I1:\ilorto, froxir -*.>»»• 

l-iy ?<ii1 1 >J» i1 1* T^i-f 14> 1-. It* imr] .1- 1 I Ifv f*l»- f<4* 

X*£i.m TVfi. it r A l'''of« f for AiimIi'mI •« ; Jt laf i Ho#*.- 

fcioxi for- if*H f't I'jxf iori, *T>ii t.llri«* r»f it.M Or-KirTiiauf toil aii^l fCafcirtiJXt,** of 

!*>' A, -f . <.4it»-40ji r*jj. 2 j 4. (Af ollxxtii-no ; If .1. 

^JoTxmtil of l-lio ^Tiirini' lti4>lo*;:ic-al AMx«xoi».tioii *>t‘ t.lir* XTnH.€'<l Kir»j.^oT*x- 
N'ow ir», T^o. iS, !Mo\ l^|x. T:4^-HTl» <T*1 v'xr'nxiifli.> &>*. 

!*’'< >« ajr« 

It«:«j>oi't of til** Aoroiiii iil.i*'»i.l 14 t-ac*»iT-<*li I iiMf.i tr.ii !>♦•, 'Tofcy'o 1 

t > . n;o_ 1-j : t >ti tli** 1 iif4*r‘f**T-»*»ir*r* of "WitkI '%Vx»,ll« of H.»»ot- 

x*r»t^ixl4*.r- t ’* 4tMK-t4**x*Liori <rii flu-* A4*x-4xl>'ri«.)triJ«.-«l CliM.r-jt*.*t «*r-i« f ix-a of a 
14>' K.\van-it‘li» 'JVr-Mx.awa- -1*1-*. fni’»>I>.vo : ivoMi*ikMi l*o 

XX<^>itMc).> 0*17 

l-'^m v»*t t*f fJali foxTrra in. V’ol. ^O. Pso. 1 ii : Tlio 

AlxiffM €if tl»4* 1 j4 »^W«*x-li**;nl Mil ri Wo, J.rxu'f ns 7 I -in iisnix* 14y 

Alrim fT. 7VlilIr*i, ;ii»:i-41T* SO Vol. iiii, P^o. I : A l>i«tril>»i- 

t.ifxiial Miiiririijit.iort of t lr»* Oi riiflioloj^> <*t l*,o\vx*r- f lixlifot-Tiia* l**v 
<;i-niri.*ll. l»r>, S<*K>. S.TO ifollnr-aar f O.-rlif. : LTrii voi-«it y r»f 

Oal I f ot'i 1141 r*i-t*?-.K ; I-jozkIoix ; C :i«.rn 1 iriil jr*"* X'’'»ii \ «*T-wit >• 

Hi-T'>jmifr4 TMtiHe'i.itii. Ai-al**»t i-f Tii H»32T -- 1 0'-ix. 112. Ut^'V^JC***'** 

JVf iiji.> Ai )*oic I l*2S* ISTiifiix-’v-iflmialcait*-! i^L?- x-«*WW«-* ll**rt«* 2. 1*I>- 02 -i- 4i». 

lUf^x'jurm : A/M .Jolixi 14<jlv'fx'yltl<«x-i.> 


I>lsLiry of Sociofios. 

.w.-i '/■'f:' .It /■)--! V, 1 >t<'r'K'viMfcr* 

JlovAi. I I I'x-fros* ox* (Jxt'KA.-r lli-tn vim (at Ixi«t.it.i»t. ioii of ICl«*«5t.rio».l 

12 x 1*51 til**-*!-*!), «.t. A- > Wooil : Moiiinl Wivx tiri<l tlx«*it- <.11. >: 

Mi^^rntill I ix ;*5 m Air mni VVafc^x . ^ 

AfO.Vfl.^ 1% I >ic< -iOM rxKii. 81, 

Ito-x.-vi* * i r-'4 »*»** A r*n if ai- Mot'ii-;-i‘v frit .'IColiJxri lla.ll>, xif 8< ». Maclan-to 

€ I Ir !V1 . VaMaal : A Lliroii^l* f^'i-nK'lx liKlo-Oltiiui <C ^linat ixtxia 

to Votitij .5 <1* W 

I-STtX'rj>sFr I V 1 If* >i*« >oi I’A r* M« •« it.-rv' <ICc!xxcat.ioir Mt»c*t-ion> <xit l44>trrt.nios*l 

Thrati-ti, I Jnivt-TMit.y CJoll«.C«>, at, £i.;*0 l>f** 1*. 11. llallaril ; 'riio l*»y<*l»€->- 

l<»>5Ji-fvl llaHiH <»f flit* 14z'4*alc iil, Klox'r*J» V**s*rr'a of A^**. 

yv 1', ,Ja>4*j xitv I. 

HBrixL Ai> I ivTa-x-J-ro rto?4 ro?- tlxxFSArr liixix'Aixsr <«.f I xxafif vafnitx of lCl»*«_*t x-x«.-al 

JKxxpiTm«*T‘.*ii>, sxt 8.— -A. "VVxioiJ : Mixiiiixi and t.li4*tx- ITh^'H <ill,> : Nixt-o.*,* 

arid PCc»i,*.«4**^. 

'J’xcx.M *Tsr M4»«'-ucTr-v a CJIxili, 0<»x-nit-x-y Mf,i-i*4^t,>, at K. 

*1. C7. ti’- : Mraxinini^ lMr**t;fit>«irt iia»*€l iri Tnlr x'xaioii. 

1^. .lAXsrT'An\' 2. 

llsraTi 1 t'TX<->'sr OV 1*3 i.xcx'-rruoAi- ICMmxi^xCKiXM CWix-**l<*aa Mr*x*tio»j>, at. «. IJafxt.. 

r". 1*. I3t.‘l<ax'»l»*y, T. 1-. K}olt**x-aIry, and H. 1>. Kii-Wx*: TJio T>aaiprr» of 

•'f'jraxiMmifcfcirxx Aox-xala fox- Ftr-oaxli^siMtinfy 

I r»- H-f: ATrii*f«x AT»r> V'Kya-Txx.ATTTtfta ISiixojcx< <at, < Vwtaxn lCall>, 

af, 7.~— <^. W'lllcixxwon : lCo<.>»x«»m»x* Aj^ijlitiatioii of lSl**r*t,i'ioit.y fo l..ow 

Tat\xi>e*x-at.nT-**‘ T*nx'ix>H»?a. 

JlovAx. JVl rc-itxxao* *x»x* -AX- Moc’XFrrv" ( ffli«x]oijrica] Mo€;t,i<*xi>, 

sr*ff /r/tSZ>A 1', .1 AiMtrAn.'k' 3. 

Iliov'.AX. M<x-x*cx-v- or A xc-ra, at. 8. Clayit,. Hir* Ar-felrnr- Olarlc.** : and 

I.-ljj 5 lit.lxonao« <t>r, JMaixti .7 u von* lx* <!*>. 

llo-VAX- l-Nra'mTjTXos*? or Om-xcat JlTtfi-Axiw Ctxt. 1 naflfnfiOTi of jailnofx-ioal 

Kn}. 5 inoc?x'«>, at. 3, A. Wocxl i Motxud IVavea aTxd t.lieix' Ua*-^ <IV',> : Mow 

Monnxia ax-« Analyaxurl. 

I-.X'WT<a-»CA3s M<»<'r*(rfV' <*»<• 1 x>i>tx»<xI'* , at> O. 1C. Mxxaa : A PCaw Ocnxiia of flxa 

Myxlrocstxarltacn*** fV-om t.li*" >5annl>ewi. O, M. Oar-t.ax- and I.#. O. Tlaadlc^ : 

<4X> 'Tilt' l>*axxTxa of fti*** Mwanxn*t:V*^^ fclio l^araj^xxayan CTIiacro ix» Molat-ioxx to 
ita ICxi v-lx-oxirnant . 1. I'lxyawo-dixnnnsal Ooxxdiflona of ISn vironmaixt. ; 

<*> P^otaa on fHa llalii t.»!f And T7«? % »lojr>xnent> of J.,^^irlt>sir4^n ^ ’n rtx*# oam. — 
\V- A. CAxrirxxnx^t/or* : Th#* At-#5n lixlsn „<xf ttia 1C Jcjxr<itt.lon to Ura^iill and 
JPax-»vumay- - — M. Oxit-n+^y : Tin* J4ran«j*ffdnpoda of tire Ifixcixedi tioxi to Jlxrajcil 
xxnd J^aic*xj5^xi ay . ~®- Af eyrioW : Tlxo Mioxx^leTxtdoTxteT-a <»f ttae HSxtiwxlftion 

to Xlraa:!! and l*acajarnay, .T. feltx^y>lxanw on : Tlxe Oll*soelx»»-ta of tlxe- ffiotjMxdl- 

tlorx to Mrassil axxu F*arTt;iyuixxy- - - M. W'. Tax-WeT* : Tlxa Axxj]>l.>ilxia and 
M«i:>t4Jlxt of tit A jBIxrfvoditioM to Zlraxiil and JParaXJCtiay, 

SooxKnry or OnJEWcoAX- iMnrrts'mv CMx-iwtol Mec-tlrxxx> < jointly witlx OHexnioal 

giooletvy) <irx Olxernioal 1 >«i>ar-trxM9nt, Rr-iatol tJn i ver-aity^ at T.UO. I^rof". 

"W. E. ClaXTiex*- : Isioxxn^ l^x-fxjxertiot* of irianie ami ■OxxmlnxMtioxx. 

V', JA>rtXA«.v 4- 

MxxiVAt Oxsori»AJ»«xrJAlM»o<.'TBrrv <at ..'S*U:t1faxj Mall>, at 3, »0. T>t-. M. H.* Mill : 

<!:;<>olc and tl»a Ox-oat tloixtlxarn Oontlnaxtt <OJxrlatinaa r-rectnx-«*a to 
'STonni;;' ClI->- 
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I sxwrx'rrTTXOXiff «>r 35Jr-jcxrfxt.iOAi- E»ri,x»rKiaa» CMotesr arxd ln»tmm«xxt ldoc5fcior»>, 

at V. W- M. l.jawea and otlxax-« : I>iHonKaion on Tx-otsantiona In tlxa XJao 

of Standar-d Inwtmmenta- 

I»»*rrxTitJ-txo»x or M j^nAvrx<.;AX- Hi^NoxtsticKaa <lrifoiTMal M«>ot*xxec>, at T- Major 

A- 'W. B^ayr-a-i:* : 'I'na lE‘1r*sin€*«i- Maleatnaxx Altroxxtl.. 

ItovAX- F*«iOTcxx«,Ai-*rxi<’ M<K:iixa 3 -V' or Oxatsai' Um-x-Aiisr Clzxfox'xnal Moating of 

S*ietox*ial Or-onfd, at T. 13iH«»i»»i€xn on tlxa lr*x-int« In tlxw Mxxlcx-oft 

Oolleotlon. 

dcxnon I iw«x*xTXX'rioss( or^‘4C7*r<xxTxjK«CKX.H, at T.30, — K, W. Willana : Tl«© 0-<?at'ed 
Mtraxu T 4000HU>ti rtau 

tl p;c>i.<aiia'i'w' ASatjr* '■ <at. xxi ■v-*’(rMity at 7 ". 30 - r>r*. IC. W- 

r "•F*XM*.A'-iotx« I^and t7onixexi<xii« in tlie t^aaHet- Antilles <ljeot.nT-o>- 

MtAdUficTrv or On aAiT«!rAju lt«x> 1 ftaTaY <Moixtli Wixlaa M 4 iotlon> .<*i.t. •’I'lxomaw’ OafA^ 
# 51 wxxnM«a>.-*— ^nA,- O’ironndK : l*x-«i>M.x'aticm of Coal for- tin? Max-lcet- 

.rATxxjAav* a 

Jto-vAt.. or <!«.»: at.* Mm-x-Air <at Inatitixtion ctf Kloctx-ioal 

XCn« 3 ^xxoc»X*t^, at.»3. A. WochI : M«.»n.n«i ari«l tlxalr L/ ««« <V-> : Tlie 

ICax- axxd Vfliat it 1 >o«*k. 


rMi'XcxxiAi. Oox.x.rKir 

jirid fcli»»iT- Ox'i^^in <Mwiin*y l- 
11 . 1 - 4 , 1 *». IK, 21 , 23 . 2 .'^>, 23 , 


JT/iZZlA .1 AisTt'Anr 4 . 
M€ • I KTsn ji'i, at Ox*. It. 


I x-»‘>»>. 
«ri<l 30 . > 


_ Oami>l»*»ll c IWloxxntaix 
<Miix-«.**»edi*i^ Jjot:tiii-e« cjai 3 an. 7 , ' 


i-> yt't'irjijf ^ .7 AT^rn-Vti-w- 


-<J2ii«li»l» M»*otixxn> <m T-il»i-ax-y, Oaritr-al llaflN 
Mu.<llt*« r IC N-ixm ixia tioxxa. t ^ 


TCkw ICin-<'A't-joi«- »WMn 1 1 * < lSii«J iati M»*OT.ixxni <in i-tni-ax-y, v 

’VVt*«tiiiiii«t.«*i'>, a-t. i>. 30 - — -Mix- lWn*tia*sl Ma«llt»t : iCN.aimxiati«xxiRS. 


V 

\ 


I xist'KMxxKa 31 'ro .lAKT-Anv r». \ 

t '<»;>* rpixcma^-fc « »r IC i>x'< • A-m •?>* vx. Ams-m »»'x a-v'i« »>jw <ii,t. t Jiii v-ei-ait v < :c>J 

Jirttnefitt/, /#«*<*. 31, at 3. of l^yttxm : Mr>tii»* -A ‘.}»»*t*t ** of l.iif* I»x-ol>l»*n> «*» 

ICtliioal.ion tn Itniia (I'l'owidt'xif.iiil Ad<Jt«*M:^) 

At.‘'».30. lirit.iHli l*«voliolo* 5 i<.-al Mo<-»<*t,> < I-::*! iic-at. loti M**c-.f. ton’). ~ 1 >t-- 1*. I? 

Ilaltac-<1 : Tlx»* l»Hyol»x>r«»j?»t;al <..r t.lif- PC*-\v M*-lit>ol <>i-jjcari iwatioii. 

'/ .fftrt. 1. at. - Mc»t*l»‘tv for- 1C v iM*i->ni^*tJT atnl lt«*Mt-« rclx in lS<lin.i 

t.ion. — II. WI»»t.*-ltoti«f an<l oT.l»<»X'w : ItiiAWm ittul 1C» I ox*at ion. 

At :4. - Mc-t»ool PsatiiT-x* Mt-inty Cnioti- — I »r. t\ 'Vt*‘fri**y : ISatnx-**’- 

Ai-i.*l>itx»«-i.nt'f*. ..j- 

II ./«x/t. 2, at 2.30. Itoyxxl I>rawin>< Moi'iety. lt»*v. M. A. 

Mc:l>i>wx«ll xmd • Tl»« Valin* <*r l>r«.win{.f t.*» t.lia Mtntl.v of Me* j**nr*i*. 

A.t .'". I'x-of. Tl. tl- ^'l»*^lr-«*, Al- 1*. Hr-<txiW, 1C. I<- TIioni.-tK. A 

Mayw**!!, ami ot t»»'rM : .f**int C’oti fi-t-eno.* on ■"ffio I ntl\n*iic-f of ICTcarxi i ii.« 
t.i*>ni-» on lC<lTxc*4i.l.i*xn. 

./«r,a. -t, at il A.ax.*- IkIi Ht ortd»*a.»-t ixtx <:ox'i>oT-af»on. fli'nionat j 

tion of ICtinfat ix>fial llt*^xfittc'»».H ti nf.c. 

At 2.30. Mc-xlit-al Clfllt'ex's ofMt-lioolK A m-.o*-! lai i* >n . — 1 >x . A. A. Mnriifot.l 
l*l»y*-«fal Ax'tivit.y and Tl»yHi4--a» Txaxninj- oi Halation to MoiioliiMtir- :ojm 
XJ xi tv ai-Mit-y I»x'ojjrx 

,1 A?sri-Aa.N 2 'r< » 


fc4< TK*s-<-x-: M. •VKX'i.tt.M* A KMoi -I A-r i» »K fat < '^aini»f»d* 5 <*>. — Ti »>f. A. C *. Mt-wnot 
l»T-OMi<l<*r»* ial A<i<lr-«-*«K. — l*x-<»r A. M, lC«l«i i tijurton - Tin- Ix*1**ri<»t x»t a Mtai 
Cx-of. 'I*. At. I..«>wi'y : Tlio Ax-T»‘Ht. and l^t-oniotion ot <’lx«*rni<*al t-’liaxi.-*- 
.1. T. MaiiiKioT-M : I-«m*«inK AntrmvlM in C'nItnxt'H an«i <.l»x*ix- li'wx- f'l-of. I-'. V. 

Aiii>l«*l.<»n r Mf'alt* <>r>1.i«*ixl lCxi>x*x-ini«-xit.K. Mir* William T*» lyas : 

JMi. »i.oL 5 raj>liy . .7, Hax-x-i-oft : 1 li*-nn»Kl<^»l****- 


J ,A m ' A XI r 3 T? * r>. 

F.<»<JXXAX*xxi«-A X- Aaw M -XA'X'XcxN <at l,ori<l<m Molita#* of lC«*oriO*ni*-a>. 


I'l-of. ,1. W. doll 3 Cl«*oinori»l>oloKic-:al 

i-elxxfcrxl i.o Il»ii! 


7'// « »*.•*«/<*■//. ./*! »x- at 1 1.30 A.M- 
of tlx** lfla*4t.«i'n Aina. 

At- — r^r. T*. w. Ilr-yan ■: Kn vii*onrnf»»t 

A«.*tivit.v IX* tlie Oort* 13«ir. ed’ K . A i n***'**.:**- . . , 

At *1.1. W. OiaytAxn and otl»*»x-« t I Xiai-naaion on ttxxral Mi'dxxa*! 

CS ecx^Cfanlx V in tlx<* l-txxT*al tHcrlxoxd- M iaa IN. Ilx'xvonx axxd ^ittiex-.-* , 

ona*«i«>n oxi I*x-«i:»ar-at*>x-y Molixail Worlc : < >\it.door r«x»o»jC*-ai.>liy- — Miwrf 1C *>- >* 
Txxylcxx- and ofcl»f*r*« r i:»i*«*xxMai#»n *>n atid CJentx-ixl 

MIcetoIx Maym : tl*x*. Mliox’tlxand xxf < 3«<»#rr-**>ldty- 
jv'i-xd^-ey, ./»*«.. -4, xxt. 70 a. M. — -K. .1. Oi’fox-d and otli«r*« 3 l>i»c-m?»-a' »ii tit< 
XCdnoational li.f(-oi-Kania»xtlr»n and tl»-f» Tem-.liinn: of <l«o}<:*T*'t>'*y* , 

At I1.4.A A. At. Hxx- M. <1. Ivyon» : Tl»x» f •«M>x<rai*li«x* and 

<l*x‘oaid*»n tial Addr-cxaal. i 

At 2.30. — l*r«xr. O, H- f*’awx;^tt : Tl»« Tlalanc-.c: of XJrlwn xxxid 
¥*oy»x*latiox»a- 

- 7 <xn. S, at A. At . Ox*. Vatij^lxan 0 *>T*nial* ; On 1 ..in*ir>» »'-'t ' 

Ji*X'onti«*T'a in 0«Titt-al ICtimjai datin|3< from r-l*>tatl»axx TimoM. 

At 11.4A A.xa. Mon f4**errtary 3 Stxmniary of tin* IXaaxxlfcM of j 

' l»l*ld on tlie i>x*«vloxA« daya. 

•fAxxt^Anv 3, 4, Ai»x> A. 

Non-TM o*- ICi«onAT«T> lCt>LTioA'rx<'>:»r 0.>TiirMn.x5WC*lre <at Meaton Mox<>r>.Jnx 
M<dxool3, T4nwc*aatla-«y»on-Tync'>- . 

Tft.xx.n*dav, a, at 3 7. 13 " a. At, — 'i’lxo »far*4xxn»a of Ijondonxlerryi: X’r*-*?!*!'-*'’ 

Addreaa. ^ ^ » 

At 2,4e, — Mlaa *t- Tt. OoTxway and otlxera r fisioliCMd ITooRa. ^ 

If’ridnx/, .fan- 4, at lO a. ax.— A. M. i^foUlaa ami otI»«ra : ICi-ea Tixn *' l- van - 

^ ini^Mxn^^^ yv-Ai, — Jdiaa l-t- dowitt and otlxera : l^ooial Aot*?**"”” 

A- Wafcaon and otlxora : UJj;! xxoation in Malatioxx t** lxidii.-o.' 
and OoxntTior-Xie. .acrji* 

-Sdfwxvlcxiii. doxA- ft, at lU a. At. — I**. A, Moare and otlwtH : 

>latiarx*M and tlxa J^olxoola. 



4F 


JSroLinro,-- -“I 


■;-x" isrx> i£i:s^ 

TvTXjVTJK IlSIDKX 


-•\.l>ol (r*ri>f. O), of 7 >o,l«=‘Oi:itolo^y' <xrt.cl 

i:>t»,lM-5*Dl>i« »lofr>^ io t>l»o U^oivorsity of A/ i<%jr iria,, 2H<> 

u.xx<i .A^ltiit^ocio of f^ola-r Ofxroxoo- 

w|^>>xoi'o ixx 11#:2T, 20J> 

JS^^%>-rrx (l>r, .jfcC, JUT.), txrjcl X^. 3-*. Tlittviclsoii* ^?C -T*txy St-xiclioK of 
ttio S5t:a|j|<?tixxi*o «>f Xa.l1jjs «.<i«ot*l »o< I o*x .Of>llialc>«o, 440 

' ( A., f-5, Jtl.), Oa,o t.ho fl*xTici l:>o fclxntut. ixx JVIolt^-n 

|j*i<xcl wittioofc Ixijtiry ? 340 ; C 5 txlt-oxt ’»4 “ l-.ifx’i X4i«3.oi-y 

Alt^vixo,' ’ <5l<^ 

.\ flit II- (i*. !S.)' 'rVioory of OMfxxotic* X'^t*o«sort*« 4x.txcl 

At«-*oxl>ivxti*' i Liri^x, HtiiS 

Atliviri ( TS; . lv.)» triict ot‘o of ''Pliiii 11, 42 ; 

c»f 1 ; twxl <J» - ,Iof-»Hoy>, 'X'lxo 

i^t^x'nc*t oi-*' of 'Pltii* l-«'ilrxx». jxtirt. 12, TG3 
\ll^JbryJ^* (<"!:. A.), «xrxc] .1- 14- i>J »r- liol 1 «, A ii a, I >"« j » of A1 i>c tixi*«'s» 

**c»rit.o,i Ji ttx^ *Vc*ot.oix<->, I-'IlXiyl locjlxol, xixxcl Xrsoxxx-oTxv'l 

/V.|«?<^>l»ol, OH2 

Xtlixiixfi* ( ir>x-. l-j. 1>-), l?s iufJTfxra. I*ovi-or ; XX'iwtory ♦ ►f tlio 
JSJ X-'ow<»r < '<^ 1 X 1 ptxxi y , J SSfl - 1 51 1 H ; I*Iv'Olix- 

t.ioti of t txo Tr^o-vvor {St-atioxx aixil At t «*>x-tia4iii^ 

Hy«t.orn, 2 V*»l!S., 4> 1 €1 

\ill**r <l>r- 41X1x1 1>. Tln»o<lx>?*, I ri fox* t >11 of /'^/i/cfxxro/w.i^.v 

w'itli ij<h turt n ift //v>p4‘i'*/x, 2TH ; nr*lio l^rx^Hitsirxc-o ^ 

of rA i>*4*.«“4i ill tSyi'ia, 372 

.\<li'itiii (I*r<>f. !■>.), Till'' Al.or*l »4i.r».isr»rTX of t>>io r*sx^i'V'€'M, H.34 

\ijoMtiri( (X*.), f-io4x<Ht of J^'ori ri4Xt ion of X,>oixL>lt> <J*ixloriclc*« x>f 
C.^o} >|»x»r 4xrixl l-*ot a««ivxtxx, 101^1 

,Viii (111-. A.), o X*rof. XX, IVIollnari, >jri*aixcli ixixlvml-r'io 

<'liii*xix*lio. fjili ar-icii inor-j^aixioi : aolfoj-ioo, ixit.rix»o, 

<-loi'i<lrifo ; fal>fc»i*i<’'a»',i^ xxxaox.'liitiax'io, irxipiaix4i« 

^tiO 

,Vn>iori (I'x'of- K,. i.3.), T^ox-oat H »xxx<l Hoa. l*owox' : i>lio "PixxxlxxM- 
1 *i-ol»lx>ixx of trXio XX-oytxl JsTfxv^y, 1 Oo2— 1 H02, 272 
Al^ vatxx.lx"*!' (O. X*.), Ox'axio-fliojsi ('X'x'i|xxxli<.ia*, r>iy»tox-a) fx-oxxx 

IXarrliXMifcoxx “^Foixa, llH ; 'X'*lxo Avx^^tx'alaaiaxx 

wpoc-ioa of 41x0 fi^^oixxxi:* iVXaocfvxtxrt. (I>ipt-ox*a, 

l*-sy’olxo<litlix; ), 3S7 ; rTlxo 'X?ai'xyclox*i<X5»5 (XXiptora) of 

Ataatrixlia, 7 14 

A i» *>:txxxxi»ir fX^x-of- ArXiafcio Oroat-ioxx atxd Oosxxxio 

Oi*t>M.t'.ioxi, 07 51 

AU'‘>L4X»x<lt’*r IX- ), XXir-iXfci of tlit? Oootxrx ; xx XXaxxilXxoolx. for 

^'^oy-auforw, 1>SH ; XLal>i4at>s of Ax*axx<*txri4x« aritl Olxati^oa 
t»f i.'lixxxaXo, 731) 

Aic^txr* (3.^, axicl ]Nox*a IVI. TWrac* Oorxxxx'll, ''l'’lxo t.-oxxcloixatx t ioxx of 
Aliloliycloa AW^it-lx ISI'ttiX-o-<Aiaoot>or'oaoi’<*iiiol, 1)H2 ; axx*l 
i*. *T , tXaxxloTx, Oiolxaltsoxxoa fvoxxx XXiaootoro- 

Hox'oixxol, 1>S2 

Alliiii (iXx*. X3. A.>, CXoolo|^ 3 ’- of tlxo IXipclilaxKl rXot'xlor, 1^24 
Atliirtl (IX,), Atx Allot>x*oixio SEfctxt>o of ftSllx^'or, 3#Xt$ 

Ml^iiUioo (Or. X4, fil-), i:<lo»4li.U 213 

AH^^tx (IXr. Xi. T.), axxd A. JL*. JIXay, l»^atxxx*al SJtoarxx l^owor 
111 Oaliforxxia, 17 

yk'ii (X*x.of. S.), 'I'Ho Qvxaxxtxxixx TU«9ory, HS7, Sll« 

Ali**n (X^. CJ,)^ a-xxiX O. XrXixxalxolwooxl, TXxo CJataXytio 

13©<3oirx£>osi4io*x of OaHKxoxxfil Aootalxiolxytlo afc tlxo JSvurface 
. , Vax^ioua IMEotrala* B2<S 

Aip^viov <W. W-),^ arMl A. BSu, :3oMolxlco>»t>o£>eLxxoxxUo, Varia- 
t-xorx axxxX OowoVatriofx, »Ol 

(Isr. A,.), xatucl O". Woa4* TClio Strixofctxro of Topase. 74» 
>mi.flu»aii (,X*ro£, 3L»,>, An &eu»ilsr roKnlat-od Solorxixxxxx lf4oaxjsi4 

atxoo, 709 

Aoiv^jt- (3.), *X'lxo Qnoafcion of Aloolxol, 034 
i>oiixU.afc»rx <X>JC*- Col^ji-^4JLaa*3r a-rt^ioloj, 3X4 


Axxool (jVIllo. SiixsMXxxxxa), Tlxo Ao4iorx of Vax-ioiifti Glawos o4x 1 lio 
XSjKiaj of 4lio X'owl. S 2 

A.txc1ox*«oxx ( F". W’'.), 4i,|>p* »i rit od loc*txir«?T- ixx stoolofj-y uiiil 

i^t*olot 5 V' ivt- XJxxiv'Ofw.ity CJollop;o, S^oxx'tXjtxxript.oxx, 40 
Axx<loi-«ori (Kir Xlixjjli), | <l«^*tx4lx 731s ; [oXxifiiary- artic-slo^, SIO 
Arx<lorK«o»x ( l^rof . <«.), j tloaf Hi, 213 

Aritlrad<^ (J*rof. T^. tlix C'. ), ' lOxx^arii 333 ^ 

Axiilrow« (X^x-of- A. X.), C^oraixii** ''PofsitM ixxicl C:Jalx*xxlalJoxxH, 34-1 
Arxclrix’txirx I^TL#.), X'*ri;»|>4xr»xt ioxx and X*i'oportxof5 of a Ooriia j rx ' 

JXoritlo. 22^> ; T*H«^ X*ro| >*n-at,iorx l>y l-Clxsotro] yaiw of 4Ho 

lXori<lo« of ClaloixxxxA, KXrontixnn, 4xix<l Hai-inxxx, 1S2 
Axxp;oli (A.), I >iai£*>-<jomi>r>nTicl>4, 401 ; xxn<l J4- X*o^3r>j:i, TliiS 
JVToHility of Oortairi XXalo^oxx Atoxxxs, lOlH 
A.zxfcoV'js (l>i*. X-CI-), TL'lic^ X-*a«t. <” }lac*iat.iorx : xvillx »i-><?^oi4xl rofor- 
on<»o "to *Hx^ 1 00 “ X4<-*t‘Voa4 I^c»i't-H-oeb«trOx*xx >Jortli 

Arxiorioxx, 701 * ' ' 

Axxt oxxixxcli (X£l. IVt.), Tlxo F*laixt>ts of ^I^rexiry txxnl 773 

AiitoxxixXTii (l>r. C'J.), I_>ot.<»riniria4ioix t>f I’oTitoH**,xi«, £)<^3 
Ay>j>ol (l>r, O,'), TL'Ixo ■OisitJ'aMoa of Kixpjar Xloo4. liZrijLcliMli 
I'clition. ICi-lit'OtX 1 »y IX'- Do^wling^- 'X'lio •\%'’orl< -traxiH- 

Ixxtocl >>y C. !-<. %Vooii, 274 

Api>lt>t-oix ( f ^t-of - f'-, V.), f;S*xor4 W'ax^o Xi-i..*lioe*« axxri fXxo 

Axirortx lloroalia, S70 ; VVirt'loaa INIotlxocla of ixxx.-oH+xj^al,- 
ixi |4 1:Xxt> l'‘3H^c-f>rii'oJ Ktrxai'^t-txro of tlio XJjxj>«-jr A txxioaplxoro 
( 1 ). !)S2 

ApjiU^^y txrcl (I.X.), tlio lL.ift> axxcl "V\’‘«>rl<. of (»oor)a: Kixrioxx Oliixi, 
3K4 ; 'J’lio "SVox'lc of OXi^'^or Ht^xxviaiclo, 971 
Arixoi* (l>r. A^jrnoH), ''I’roo XXalxit' ixx AixyxioKporxrxos, 2HO 
Ai*c»liljnt4 (l-t.), xxrxcl I*, 3V1. l-)ooloy, l-^ntirioaXioxx and. LjixHri- 
<*aixt« : a '’Px'otxf iat? otx THoox'y and X^raoXix’O of 

I-*viX>rioxx.t>ii>n, 4 xnd on tXio ISXnt.xxro, X*ro}>ortir*a txnd 
ixx^ of J-»nHri«' 4 xxit«. X*'iffcXx t^dit-ion, 123 
Arolxlxcit-t- (K. X-«,), «1 . J>. CXro^ 4 xn, txxxil 3. VV^, donXcin, P'x'oportioa 
*xnd X.^rodn<*t-ion clf Alxxixxiniixi r» J->i«»-r*aaf-ingjw, 424 
Arx‘4x>vs-Mlci (Xi.>, xind X'. Kfonz, "I'lio dxxata svlxioH foil ixx tXio 
c-onlro of Polxxnd Hot'V%'ot*Xi April 26 and 2S, 1 1)2H, 223, 
202 

Ari 5 iro|xv»lo (A. X.), Ttxo Ky at-oniat io JPoait-ion of 4lxo TnrHosXaix 
XX-at (X?cx«<a^>? Katiiixin), 940 

A.rxxxollmi (<_}.). V'xxx'iat ionss in tlio I^i 4 x«no 1 :or of tXxo Svxxx froxxx 
lOOl to 1 !> 11 , 1013 

Aj”xxx»t x'ongf (A. I.*.), X^Ixe- aerations in tHo l?ixx Xiolo C^avo, 

Ort^aw-oll, t>01 

Arinstron^j: (l>r. K. JB".), x-oaij^nation of diro<‘4orsHip of 
15rit.i«l» XJ>yo»t ixtT» Oorporatrion, l-*t:.d., 102 ; HtiaroH, 800; 
Tlxa Ky-ixtHe-aia of Oaxxo Kxxjucax*, 378 
Ar»xxafci*oxx|^ (X^’’- Allnvial I*rosp<^o *>ing, 704 

A-rxxiatrong (l^rof- X-C. ZTSTorxxitxn X-^ookyor’tj Worfe and 

X ix£lxxc“ixo«>, 870 

Arxxxat x'oxvf? (W". 1*2,), IXoasal Xalayxd t an Etlxxxologicjal 

fcJtiidy, 363 

Amp (X*.), Tlxo Oonxjiosititxix of Xri«li X3xx4t>ar, 830 
A»lxt>y (111.), KoxxtXx Afrix-txxx CXxxtoixjs aixd OlxiXoxi X*ixylogoxxy, 
*708 

AalxXon ( J . T4->. and X*'. A. Ktoc*lc«, 'X^Ho Oyioxx-air CXxxido z 

for 'VV'xxyfxtx-ox-^ of all l<xxxd», 336 
Aalandor, Control of <.?axx4xda '‘Pliisst-lo, H24 

ArliXt. (I*rof. Ada XXxvrf.), f 'syoliolo^jy of Xxxfaxxoy and JExxrly 
OlxildHood. 877 

A»t>l>xxry (W- T,), appointed loot.xxx'or ixxJ||tt^ 4 ilo plxyai«» in 
X,rfr»oda XJxiivorsit.y , 131 ' 

Aat>oxx (X,>r. F, W,), 'IFlieiJ Oox 3 LSfcit.vi.t;i**xx of Oorinanioxn, X67 5 
THo OoxxstiiXnXion of 21 ixxo, 343 


XIX 
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X«, l.«>SO 


<I><*. 'W, K,. 0!.)» I^licwa’plua.'bo £:3iJLioair|^ OoTxt>ex».-<« of 

S3e»«»--'W'a*t;or, lOO . 

^-fcsuJKii (JKl.}, Xtr. 3Jtiln.ocl^ cbxi.cl 'IST, 'X'a.zxctlcek, Oellxiloeie JV,c»jeti«bto, 
200 ^ 

etx\c3L X3oxtx*^xxel» ~ 'XTine JE*As»«^se of X’ 3 rx*xi.'v^o .^old. tiio 

^ln.oixio^ 202 

.A>'uc3.xxl:>c«x*t> <».i:i.<J. IlkLllo. IVf.. -C^ufot^ixx, 'X'fjto St>ucLy of Xzxx- 

j>or'foot> Oojcx-tooi}® ix%. Oorx-fcixxvrouis Ovxirroo.t>s, X017 

fitxsici ’'V CKrkixni£kolx^ Tlio £*i:x.osolx.ei.t>os n>x>.cl 

^pfisoock-fcoa of Qofikdri Arable jcxf> JV!lAx:i^ajn.e»so, S60 
.A.oiPx<Sp«ba 'X'li.e jbtolx&l>ilit;^ of Ocbcfxrxi^na. jSuJ-X^llxcfo ixx 

IXydrooixlorio .A^oicL, 82 

J^tx£it>G>TX CJVLsi^^^ ^->» 'X'Jh.o XXovkso-fl-y'- milircl ©ditiioxx., 182 


ScbCkdo ^X>p, ), INTovo. Lp. lOkXoaaiop, 33, OOO 

(X^- >, A Vopificatiioix fop Ojf>-t-ic4a.l X*y'pox»o-fcopa, 

794 

Xlckolxo (W, "T-), X*Poljl«>ric3is of X^l^otrioity SiAj>y>l 3 r, 819 
XBalxp (J_>p. 3L.->, 'Xlr>C5 Oa.pojp£kij^xx £k^u,ioLsl> X<.£k't*a, 280 

X5. ), l^a^laiozioio 2Vloixxat:.«ji.i*i fcSyatiOrxxa of Xtltxpoj^o 

CkTxd ^i^zlkxoz'ica,, 30£», 811 

Ba.iloy <^V". >, >VTTLirTta.l I-»ifo of tJzo Ott,plsl>tkcl OarVopo, 392 
IBalcop J?*. >, X>p. €Jt. I>. Hazzoa, azzcl -A.. IVl- Stpoxzg, 

l*y paPoiclollida? fi'oxzk tizo Clxjlf of Oalifox’xiia, 289 
ISalcop ( tX. I^->, IVlinxzto Arooi’icsarx X^ancl fSxxaila, 219 
J3al«;*^p (•!. H-), Tlio Ipit^z'-sox I’ig irx JVl<^lanoaia, 218 
Haltop (l->p. J. K.}, J^^at>xlpal l* 3 ''i*ax*\i<ls orx a HoaoJi ixx flxo 
JNTovt’ Xl«l>Picl€*», 843 

Halt^p X^. ), ajxooiiifocl poaclop in JMoplxici Aknatozny axzd 

XliatioJogy af aliddj€^«0’?c l'lo«;p»it/al Afedioal Solxool, lOl 
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g^oixalfonoxx T'iox’on, liHO 

XCoMt-yolxo’V' (S. ), and A. Olxomif-olA , T7io Al>»c»njOO of XCx.tT*a- 
oollxxlar It^'ox'xnont af ton ixx tlio IVf aoox*at<ion 3 xxioo of 
YoaMf, 200 s «ncl V'. Xi'at»x*xxxann. T'lx*^ Jt'ormoxxt-aTion. of 
iSyxxxaeio i« cl no t-o X-ivirxg;: CJollw, 200 ; and S. Soldat^>n> 
Ico-v. l*yrnv"ic* Aoid a« an lntoi*nxc?dial«* i*i'odncfc of 
A-looliolio ft''oi*nj<»£xf af ion, 330 

K-ottnr <C-S. !..•.). C'-ont ixnic^d S*»lf-J-*oll in at ion in ITottoxi, 3 14 

f<oc*.i>lof.»Vcy (EC.). 'Plio JVl inovaloficioal C^oxn j>osit.ioix *of 
A.j>at.it o-nojAltolic' XTcx-iVcm fi-orn t Im K.>til>in ’'Pcntdr-a, 22<i 
l<.i*«xcn*^jt* ( T*T*of . A-), T>io PUnt-Hit^lmngj ximl Xiowicxlolcxng: dot* 

K,<.>t'alloixin*Hc^ln : xtac-li ixf^xioit < Jc’*Hic'l>t A^yktitAlf fc^n «\tf 

< irmxtd nij^e^nm' ITti tt^i'niixolmnijr. H04 V 

K.t*ani|t (l->r*. 1*. 1^.). I3ar» H yd t*<*mod nM«», 2HH \ 

K.x*otnanxx ( I *t'of . FT.). IVtooltan iwc-lio IGigciP'nsc-ltaf ttF*tx ltti«t-tig;t*r 

St-offc;* i 1 1 mon . Uiflttc" K-onrtf I >ili t ii t ^ Olkt-t-- 

flac*iio»tt-4^itxrxntin t»:, Itxnni't*! 1 Ttr* i l»nns4 , 30H 
I'Ct'c'iTt Ic-t'l ( Pfot. XG.'), < ^c'ologjic'* dr*f X5t*do j < Sc-*<»lo;j5i«:* Af t-t 

"roil 1, <*r>t> 

K t'ic'grot' 1 IT. ), l'r*olii«t< kt-it* Cnltiifo of tlic* C !ol iirrxl>i#t 

lTix*t‘r, J H4 

f*v j'*i-‘-sItn»t.n ( f vT - S.), Tn H « j«-*n<r*c> of "IV*t »i j >e‘T'txt UT-t ■> on flxt' I -S a-i 1 1 xt rt 
IGfft'f.t . <400 i TTartkitn Jtjff*'<*t tn < al>^, *477 ; 'riiti 

iTatxxttn IGft't*<*t itt - i*ay Sc*ti t 1 ot‘ir».£jr. S*t»l 
1x1 t-i wlma.*s VC’ tt nxi ( Iv . It-), I ta i-*» t *t >n of ’■I'*«,nt *il nnt 

I ki’oxn it ic*. H40 

K roolx^f (A- L.. ). N'ativ'*-* C*nltt^f•c^ of t l»t^ Son 1 1 » - \\*t < . r»irHi 

Ivnlil (W".), ft*ottA t lio T^TtAftlt St-^a Axrid HaJtir*, >*10.0 

IxxtlagriTk (^. IVI . ). l^It >> t It-in^ itt t Ixo W’liitc* Sc**i Sc*aJ i t~f i i ** - 

1...C-* jAt-'iC'lk ilk > , H3 1 ; "I'lit' 14i<»lojjr> of 

7\?//c-Att*/« M.v .vft'i /<</<’ ^/.s* Sfltn.. I I 
Xxxilil*. <K. A.), T'JkO Saiide-t of t lit'* I ^*_*t c*lio f*»c l-to^jcion, 20H 
1C nt*l>at.ox' (1. I>.), and T.4. J. J p^nt* < ox'a . "I’iit^ C *it<kn k t« -ii t 

< 5t->mf>o«it it>tk of *v '\"<’*llovv -tjc't ivtt IVTtnt'ftxl fi*oTtk It’cM'^jrli 

antx. 1 O I 

l-Cni'dnmoff (li.), artd IG. Kaniii»Ml*y. .3C-r*ty Sititlic'Hi of f>M' 
S t fiic-t « I ft=» of C^nonc’ltod < ’’ail *oix 470 

>C vxwi »«-»3i:ov (InT. ). f ?/ / f/ct rtt-rti i tt'-n 'tttre ft fftto*' 1 ., f»:«*n- c^>t. t-«j>. n., 

lt\>M«iI Anrkxxfid J.*o|'>icloy>t nrckn fi*oiirk t lit* < >1 ifjfoc'ono 
tkf C'^’t^n t i*al .'V«ia, H3 1 

XCxtMtov?' (V".), Analywia of tltt^ VV^atm- c*f an Ai-ac^Tt io -m’ont ain 
in££ SoyiTti? in OannaMHw, 227 

fx ntrc* f wc.'liikrtAW <W- A.), Xn t oftt i*ia I X7oya of tlto IVlolo. 1 4 :t 
XCynocilk ( F^yof- *1. A. 0->, yc^«ij?n« t ion of trlio cliaix' of nit'l- 
Av-ifoyy in St, AndrowH ITnivesrMity , 40 


T-.alj>y ( f^rt-kf . "J”, IT.), J. Slioaroy, and XT. XTinj^ltarn, "I’Ik- 

XTo floes t ioxi of .>C -ray« ftn>m Olawa and QtiayTK, OO 
f.-ac'yoi'x: (A.), T'lto C?on»t,itnt ion of tX»o X-ava» of tltc:* lwJttn*l 
of ^Toltot ia (Sooioty Ay<?liii>ola^o), OH3 

Tja^^yon (X.<. ), inof-oxurir* A, c^oxiyantw «1 Tomat-ifa, low nxoi^t'ni '^ 

d’ixid notion, lo« mot^xxy» tV oolloot-onr j tli^oyio, tr*«l<'n>, 
oon*s*tynotion, aj>y»Ji oat. ions*, 103 
l^aidlaw' <J>i*. T*. X*.), and O. VI/. Oxxnlcin, XT««oay<“iTrvV"o ric *•»» 
C'-axxino X>i»t>omy>oy, H9<S 

X..aml>oyt (-T. XT.), ITioozd^nayy of t-ha l>irt,ix of, 2H4 
X.«anda (S.), "riio Slocw*- C2ojml>nt»Tion of Tyiaoontr-cJuno, OH4 
X^andc^ (Z-»i*of. A.), XXia nonoyo XGzit wioldxxnjg^ dor <3^i»an*« >^- 

tliooyio, 720 

T-^andon <X*. ), 2*Jroy>al- 2 V"ol*s., H74 

ILana-Otayi^on. (Hr- ^‘anat;), XToHmlftt of Oy>arat‘ioziL» for C!ttTit « r 
of tXxo XTyaa®*, 707 ^ ^ 

X.«angrnrniiy <X>y, X- ), 0»oilla-fcioxx» in Jonisad <4a«o«, 

714 - 

X.«af^ag;a (O.), rastignraat-ion. of laof.n.yoalfcijp in a^sooJogry in iviitn- 
oltofitfeoy TTnixroyaifcy , 05T2 

do X,.ai>r»aron t. <3'.), and XU- Stromy»fot, IXolxydyatod <1 < ^ ** 

420 y 

X-«rnoy (XS. 'X'-), X’yaot.ioal ^olovi^ion, 232 
X-iatmoyT (A,). "JThio AotJon. of BTiattnroa of Salta on 
330 
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£««b^wnr«»xi.o^ <£ 2 . 0 .>. out^d •T , A^V". l^eeiLnoe*^ Ti^icxief X^txte £»i t>lke» I 
3^>.fcO,t&o«!>le»o’fcirio ISfXcxt*,- B:2iS i 

X*«'’<*^x*i® -A,. *T'l3«> iScrioriktiifio ^7Ctt.ncxin«t^t>ioi:a. of li^io- * 

etJLi:*oe», 

X^ASBCS.x-O'V (3^; -T*.), wA IVlot^Hocl foap X>fc’»t>oi**-rkin«,-tric>« of t.Hc' -A^o 
3Ltfijmif< in SOB ; Soxr»o £$t> 44 ,f*ifet't.icstx-] i^aro3>l*i>m« ooxx- 

oojPTiiTi^;^ IMCovoxjaoot^s of A.r> in-jicxlH, SOS ; Tfio Arujijlioa.- 

fioix of X#® Olxa.l^liox-’e*- IToi'nxxxl**. of V isoowify f-o Kolo.-fcic>»x» 
of Oolm^fivxo^ lOX ; 1 KO]>or*f£t 3 n.o^ of fXjo Oxxx'vo of 

V"is\»*xl A.cl4fX(>-t.cx1.£orx iix 3^ijn,|^xxo»izx^ J?*roirvovx« X>jf 90 €i^O£ 4 , 
lot ; IVf. CJoxxpt'i*, «toct A., 3>xxt>ii:x«lc«Lj«,- V’^oistlci'OKOTvs.- 

lcA.jcx, TJxo XoflooTxoo of OTI tho ioo <^f 

X*or‘i j>l»ox-«xl V" iwioix, SOK 

(.A. IMf. jNjo’W' fr5jx+c*io« of ATXKt;i:*cftli»xx .Ki-irl:xirxi<fo#si 

(Ovnrcrvi.liori.i<lee»), 

<JL*. H, l^->. TTlio A»xti<jxxity n.ini«f J>ifc»t.i-ilxxif ion of JR:«,r-ly 
iVftxn itx Afx*iojex, S13 

l^^ttxto <A.)^ txrxcl < 1 . l>ojjic>i-xt, A ]\Tot.>iocl for flit*- l»«,rtx<xl 
T3o4jiy tlro^ajoTxrxt ioTiL of **ox-t*iiTx -M 3 >'cJrc>o«.x’l>oriK t€» roixrJoi' 
fl'ioro xooro «xiif«xl»lo for iiri tirirjxjot i ijri^ C^otxl, SS 

C f*"- t-)» JVTiox'^i'fibloii^y *jf tHc* ''Xe- 1 J oo 1 1 «* I>«*jpo»if« of 

*?4ilxj'or. Ziixo, £i.T&rl l^otx<l, iSSi-f 

1 (I*. A 1 111 irliw^xf iojx c»F of -A lati-^foois io 

Ariixoi j i*x. ol4-4 

’l^«'l*oor (T>i-. ^T- A'.’), I-iArviX' of <‘r«.l>rt, -fill 

1 ’Vo^xf o4 ioi* < t-f.). ’T'4i*^ \ il t i on of I 4»<- ' t*4i*'rroixl XCixorfiry 

of l4l<■^ XS 

ixo.c:l ^<>r*t4»rc^f> ("o., 1 riort I 11 «*ixt i rxp: of Moftxlts, 

SoS 

X*^ox\ <f^r J 

<.!.), ■’f't**- of />///#■«■ S', 

t. <lf- •J-). ''Pills' ''PIx^ofN txml J*rM<*ti<*o of l^Mcliolo^y ; 
w’it'tj M !S V J loj c»f IXt-xii lojEi'rMj ill >' iitirl Iltii liot lior«,|.> v . 

I»x 4 A"ol«. \'ol^^. J. S, :t. TS;5 

I rfi" < Joff («l - A'l.), '"Pill' I >ifiV<T’«Tif i«xl \' 1 il txl iiif^ Ac».ti<*o of 
t^oVioIt »ii(J N; ic'l-vK'l <_*Vxl<>ri« li'w, SSo 
(«ii 3 *oti ( l-l. I"”-)- iiixci It. t«'. Aiiriol, ’"I'lio A 1 ic*rot ifx'n t io»x 
of Cixt Mts«l f'ljrtirniir* Ir>iit-s !>>' tlio (_V*o t rif txp:*xl 

\* ol xoxxi'it ri<' Alc'tlioxi. KS 

J.,4^jny (l*.>, .A IVTotfiod of Ko!r*of<liri^- l.lit* <>>*<• ill ixt ioxxm of o 
f<'*r<^o nl txrxx ixoil its-t Ai > j>1 i< *«t i< irxj-* to A'lesj.isHxi t**i*rv*'i»i 

of <!rM.x^it>’» S€il 

I-oirnAlc" (•!.). Alixiitjol <lti I'olii-xir, S:iV> 

1.. 4'rriOft < f^j'of. M. 4X.), ''PI-xc* Aviror*«l I > ii-4| >1 tx^' of *f oly T, 1 fiT 

1 ..oxxlix'i* iHticl I-*'- 1 > 1 X 0 it'liH, 'Plx^' I til v** l>rv*ijfx^ of 

T 1 -f 

1^01 oixxrri —I otxi'^j^ ( l*rof. .1. X-.) : «xtx<l H. IVl . I^cnxi , 'PIk' f*l»»xii|Ufo 
i»i 1 1-10 l^«tt t f<|»**c*itxju: of «x <, *T'y wt-ixl Ttonrxclxx.x’y'' . T*4V* ; 

»XT»<I H. -1. AA’ooxIjh, 1 >iisit rilii 1 1 ioo of Klloc't r* iix« iti xx. 

Alolxil. OHO 

1.. 4'OHxxrtI <A. <i.), xixxci 1^- f*'. W^Ik^Iixo , JS jxxic't ro^rxxjilxit' 

ATixjxl.v«ots of 1 ri«ii l-tixxji^-lVTorix'y , fx-xxci of txxx AII 03 ' fotxtxtl 
to Oo»rxrxjii*r<r ixxl Otjxlc'ixxixx OtxrliiHo, 1 o3 
J. 4 C-ofj txrcl ^IVT- i>,), fxxicl ot:ix#^rw, of A’^orl'C, S^i-t 

l.rf'l'nx|:xo <A.), T'l*«» iS*»f»txr*x.fioxx of K-ry^itoxx «.vx<l Xorxorx Croxxx 
Ai:roo«fili«^rif Air, 3Sfi 

l-orouac (J-*. ), iTtftxxoooo of ftxo *lPx»»ii j »*?rett ttro o*x tlto A1 ->mo»'j>- 
tiorx of <x W f.xoo imoxx of "Toxxr*o«x.lir»*>, -4(11 
3.<o ^T*->, nrixo Oo»TXf>«.r#x1-ivr* CJro-xx'tli a-t ltot.litxxr>fst-«-*cl of 

X^laj-itw < i v-a-f o<l. «xt Xtorxrxc'^*, 1>S3 
I jOfxrsarliot- (IV‘ 1 .), frarxcAlatx^cI !>>' 1 *- l-'^roxxHoll*^, >^o%’"a J^rarxt 'ia r 
a l>«^«c'ri jxt ioxx of A x'oxatci t*» , lOtXi, 3*t4 
r^o S^oxiof jLA. f^.), l^'otix’ J.*it t-lo -l^.jxoxx'rx of J<.ari# 4 f*xroo#*, 

400 

1.. <^«n^|>ioaxi, I - 1 S -.Oododaixociiol, St50 

3-'»«^\xlior (A.>, X.». V'csIIxask, arx<i li- Oriffotx, Tlxo P>istril »txt.iori of 
y*otjeMBtstixiiri irx t-lxo Anirxxal OH4 

), «.xxc4 IVlllts. H-. fcioixcsjixx , TTlxxx fiSjxiro- 

M^ida .1 f .^ro^xorfioa of t-Ho t-*11orrioxxt. V artMdixxxxx, 40S 
l^ovaiHatxt, (ft, >, .t-^r'Of-iarafiork of JSTotxfral fSololtxxi'io 

010 

L.c^'vi (O. JR-.), arxci O. ft. J^oxxtarxa, T^T**r>oii:>it.« t^cl ISixxo fSxxl- 

T>lxiclo, Boo 

l-' 0 'V’ioMoix-X:^€!»««i»Xf :5 <’JP'. &:$otxx€» Oorit-rovax-eiial l^rolxloms ixi flxo 

<^l«'»»ifioat.io«x azxd j^oxrxctrxolatxxro of Tt.oc'l<.«, SOS 
I-€*V 3 »- <I*rof. M.>, arxd A. <3- 3?*or»cly to?*, *X*Ho Stoacty Mofiorx 
C3fial>ii»f.y of m. tf^CoIioal \^ox*l«»3c, SST 
L.tivy < 2 Mtllo, ^Taaxxxxo), txrxdL •T-. HTlxo 3?«xa»ajKo froox «x 

H^ixxfg 4^0 ^A■ 'O* witlx Molocsxfiar ^^ra»x«tl>osit.iorx 

Ixy Xi»ofarx«>r’i«eebtiionL of t»lx« Oxcido» of JE*lx«ir»yl-'OyololTi<s:>c.e*»>.o 
of X-JPHon.yl-4'^M«it.-]>yl-Oyoio]H<<i3cOixe^ SOS 


(I>r, TPlxo A f t'e^rjgrloxv ixx IMi ^cfxa.x'oiRi of 3Srit'rog:oxx axxd 

Oxcy^orx, 24 1 

t^o-vria (O. IV.), txx'xd .X. X>C. IVlttyx^-r, T('‘ix<-^mxocly»X€xrrxxc-» li£xs<;^cl 

oxx ISfat iafioa, oi50 

X.«owia <«ir Tlxomaw), Tflxt^ XJIood- voasola of trlx^e. 'Hxxrrxrxtx ffilciii 
aori n’tt^'sir X-tea^oxxsct>», ^5 

l-l<?l»lcov (jEI.), T1x« <~leto1of^ic£a.] U-tiisfory of llxo X*oloai«^, o04 
■t-»i<l<llc3» <I:t. A.), *nso CsSoolojjy of V'orxovsitola ami TTrioiclaci, 
S30 

X..iol>oxx (I'*"'-), aocL <3. Klix'lioli, TTlxc* Xtolia x? ioxir of Amidol' io <.110 
Arxixoal Body axxd irt Orizao lOl 

(Or. Xt,. Xd.), TXiolo^ifciofio l^o|loid.r'J'if-rxxit?‘, 2<Si) 
Oixxillilom t3.>, N<»Ort«»- 'X'T*aj>a oxx ftto C.^oxx|i:o, lOO 

J..ittdoxxxa.xxrx (Z^i'of. Z', A. >, "P. O. xxtiil jN . Tt . HLall, 

Frocixxorxoy CJltaixj^o ixx S4oaftoj*i**l 02 1 

J^izxj^ (X*rof- A. It->, I*::rxs«: 3 ^tx 10 <5*7 €► 

x^-arx dor I^iomoix ( 1 >x*. .1. W. ), <X*xr'ti*'* w, SOO 

!L.*itxadalo («loaxi IVl.), 'V'ariatiozx aixcl it,M AjSHiooio.t ioxx xx'itli 
Xtaliit, SST 

X.<ix»torx (I'C.), '■Pz't^oxat oclo« of Birdw, fioO 

X..i|xma»x (l*rof. C?,). Xto^iox'tx** J I*roM*'ii 00 »>£ 1 ..ix-^iri;^ IVlic'ro- 

orjs?^t*.oi«tTi» ixx tin* C’otifit* of .^Vixr-ii^n t- ItooliM. <i22 
ZL.ijiKt'itt; , .Joliit«oxi. n.n<l IXoat of }4oIofioxx of l-'itioly 

<Xroix»x<3 i^otHxiirx C "'h loi*i« to . S2f» 

X..i viixjJCMl oxx (It. Z2.>, 1 >.vi»«XTXii<i l•t*^l^xt.io»lf-^ V>c*t xx'ootx X*)aTif txotl 
f^oil, xx'itVi rofi^i-t'Tic-c* to Irlit* of A\''ai or 

XXXkI <X3t.3'*4:**TX , 1 I W 

J[.iiviiXfi«t 0 x 10 <IVtiR« .fomiic*), C>x*e;aiii<* C 'oi»Mt it oritt « of <>il 
SS>»<i)r*,fc< and Xt 4"*l«.t I Itoc-lcM. :$3<> 

J..oc-Jc 3 '#*r ('’P- 2Vrar> ), and \^' in ifroxl Jj. I ..oi*lcy**r ; ami olli€*r», 
*x»xcl W’^orlc of ^-5ir xSTomiaii i-or- !<. x'<*r, HTO 
f-od^^> (l?iii* < tlix^or), Moxni.? t >t*l >at a I ilx*- 3*rol>lx*m« »n t^li 3 '«i<*>t 
ATc>»T»oi*ial l.,t:*t*lni'o). T!><> ; X’nit of . \.c»r*r*lc*rxxt ion , 

oTB 

J-.< K lyztioxiKlcay a Trivi-xFifiltni l.at ion of Itt'pfiMii'vat ioxj T.'0>t- 

t ri'*iTXit io« of A>colotl, 22T 
J -ocdi (l*rof. I^. B. ), X^linot i<* T'lxoor^^ of 1 3 , S 

J.-ooxvin»<orx- X..o«f'4irx^ < 1^'*. > 1 Alixfarixot iwat ion tx*^ a TVTi'tliod fot* 
tlio Itajiitl F’'it^Jd 1 >o1 orrnin at ion of J roxx in 
it#=*», />?*3 i Wlxtxt i»-i l>x>nit<* ? H30 z aix<l A. ’'Pxxm<*r. 
'X’lm=>» lVlaji5?x<*t i<* I *ro|.>**rt of t^omf* Mfon'v* "IMotoori tx'H, 

25*0 

ll^oiaoaxa (•!.), JSf ndy of tli«* < "01 >j >«-' i' Alloy's*? I >y I lir* 3 >ifTrMC*t ioxt 
of tlt<* JX; r*» 3 ^e-i. 22 s 

X^onf^ < f*’- A.), Bolxax'ioxir of x». ^Nfoon -Txxfio mxxlor !Bo‘av'>' 

I >ia<.'*litxr^< », 2<>1 

f.<c>njxi natx (If. A.), .J xtx^r'txilo iSj>t*t-iin«'ixf< of tin** l-nrtpr- . 
"4 I T 

X.ionM<l»xlo (Afr«. J-x..). (iirV* A^xardlx^y ) , ''Plit* SSt I'la* t nr** of tilt?* 
Xtons5,«?ixc* XtinjJT, SIO ; X\'rnm**t rv' of Ux xxj;xlx tXialoixo , 

lOlT 

J^.ox'ontz, < l*rof . H. A.). I^o€*lxirt»M on "l^liot *r**tii**al Blxyaii**^ 
<|oltx-''«»ro< i at til** ZTix 1 v'oraify <“>f l.*c*id«'sxi . XI. A. 

I.^<>rt-*n-t sc. AxiflxortHo*! trranaJa.tion l>y T->r. X-- Will-iorwt-rjiiX 
axxxl A. 1-*. II. ''l^rix'C^lli. A'ol, 2 : "Pliorn-xod^-nam ix;», 

*i*dif«sd V>y T. t''. C^lay -.1 ollfr*>i ; I*3»x t rofiiy and I'^rolial^ilit^'', 

odifxKl 1>.V' J>r. C'- A. Oroirxnxc*! iz> ; T*lio ’T'lxoor^^ of 
Xtxxtl iafion, oditt'd l>y,X>x'. A. XX. X'olclcox- ; T*lia Tlxxiory 
x>f C^xxanla, «*dit;c>d I >y I>r. C3 - X... dx* lXa.a*H-X.,ox*ozxt sc, 

t><>2 

X-.oj'^'rtac ( lO- ), Tlio J4j>oc*t.rvnn x>f JXl-ray« froxxt t Ixo Baotc 
of a 'X''xtnK«tr»x-x 'T'ai'iatat . S.'itt 

X,#ot-ac«^ (J>r. X’'. >, Blx'oc'ii rxiitr XXaloc^w amt tin* A >50 of -tixo 

Kartli. SiAt 

I>ovx' (Bartitxra), Tlxe* LJ rxooxxwic' toxia in Ac*t ioix : ita Inftxxonox^ 
xijnoii Bdvxoafion. Ttiti 

IjOxx-o (X>r. X*. ■|t.>, Tlxo Orij^in« of Bir<l«, 3r> 

f >x?tr#^ry (X>r. Xt.), ai>)[J>onxt t*d fi*o-txiror in x>liyei**w ixx ^lio 

X‘'a-oxxltV' of 'T'oonnxilogr.y x>f M^axit'XnJ^s^fox* ZTxxivorai ty , 

♦>32 

l.^oAvry (XX. A^.), a|if>ot»xf <?^xi loot-nx*e>r in TixatrHorrxaf i<*« in 

jVXanoliost/c-T XTnixrx^r«it:-3', 114 

JLiOwry (X^rof. '1'*. IVt.) : XXx>m.oi 5 **zxooxxs l.t.oaofion» of C>r^ani<- 
Oonx-poxxnds*, S'? ; t -I'loolcs of X^Xxyaioal Oliorrz i fairy , 

Jni25t ; aixd O. Ci. Oxx’-x^n. f'lxo ]MIoolxarxisim of Olxomioal 
01zaTX#ar<?» < I >* i and 3VI . A. A'oxnxon., Axx Ixrxj:>rov€*KX 

IVloilxoc] of XJlt.ra-xdolest- X^olarimot z-y. *70 

I.,xil:*ossw 2 lx <X*rof. AA'''.), t/ran-Mlaf*id l>y X^rof. IZ. JHl- Woollaurd, 
Oxzflixxais of £5;^i<srxl,ific* Azxatotm^r ; for !S4xx<loxxfa of 

Biolo;^y azzcl IMiodioino : <i<»‘«ifamod to sarj:>x^laxnorxt: t:Xx«» 
rnsnal ’^'a>ct-l>oolc Taacrlz izxj^, <5X>i5 
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< I3r. XI,. *T.>, Vi-t-^Ll jStc^iirxirL^ oX ISToT-jcnaJ ajc»cI 
Oe31« (1>, BO; F^rof. "VV. Oi'a-me^r, M['e«c.-l^«t«.- 

i»YJta of SrSooro-tiori ixi tlio ’'Flxy’i'oicl CJlcaancij. T03 
X-vilcoS <X<,-), skTicI V. X^jrolog:, Ar-y l-RxitotsXit xit,®cl yVxYxine» of 
J^tcs'volio Aciiel, 1018 

l^LxleJirx»lcy (X*. >, 'X'Fxc* C 'ontijr>t:oix Xilffooi: njcxrl X^oJ«r^)rik4«tt,lorji« ^7 G 
l^xxjrrai^ro a,x»ct 2Vlrrxfc?. 2Vi£k.l«:«»jptxX'e>, I:*r*oX€sotvioix ^xi^etizxs; t> 

>\-3n«,j->Jjiyl«i<r?-t-oi<l MhooVc l>y JM.o«.rxe of IVIn,]^Yi.o>4ixsxrx I%yj>o- 
wviloliit*?!, 'O lO 

Jwvov <iS- X>.), 'X*lx€' Acridity cuycI I3t*f1‘*?rx’ X*3ro{>ox*t,iofii 

of C3»’*x,j>os £t,Ykci «oxixo ot,lxe»j* 

1-- "W.}, XSvido-Txoo of t^vxx'vivxxl of cl Hxxnxujtx X^or/'iontxJi’fcy, 

770 ; Tlxo Xroi^vor^o a.Tv<4 J rx*ovoj~«i f>iJ it y . HOO 
I.*y<ie* (X^rof. X^. W'->, Ooxxfox'moo f xxj>oxi,*^ of flxt? tiflo of 

ooiorifcu« ■jjT’ofot'swoT', 8€>;t 

lL»yon <T. J^. ), xjbzxd XJ. J>. W^ilwoti, CJroor* IVXtxTxxxi'iixj^, 


IVfoAxxlxty (’I'*T-of- A- ), «4.rxcl X>. X^. JVXollojr, <'>vM’troo t-ori.<:i«-l« 

jr>ro<4x*<-€^d l>y X’ilocxw of XXy <.lx'og 5 oxx. loww tlixxxx Oxxo 2VXole>‘> 
c'xaIo 'J'Trxi <*!«., 1 TO 

JNX«,oC’ixx*t.hy {fJ. Xt. ), J-C^fixox-iiiiorxtsij izi X^»»d*'-x'l lx t* ii*stirAK, 4 03 
AlcOoxxrioll <A.. -l.)^ 'T'l»o X*x*irxoif-*lo of JS tfx-tioii«.r*y Aoliotx nrxd 
4vl>ili t^' in VL SSt«,tic' Cl »-fX iori»x.l X'it^ld, -4-2i» 
3VXtt.<,*ooxxo«li io (X*x-of. A-- X'lx+*X'Txxody x» 0 -xrxir»« «xfX|>liod t,o 

XlTX|^i»xooi*ir*^, 1 €>3 

JVl<*Ox*o«x ("W". XX- oloototl to «,ri Xhcxcac* JJ^owtcxx* tr* todoxx tiailxiipk 
ixx «.sti-oxAorrxy «.xxd ootioK iri O«nnt>x'id^o XTxxix.'ox^'aity , 
Tfil 

rVIxxc*C_"'iir-dy (J-J>x’- «7 . ’’I'.). C-JoixxrTxorx T^x'ixxoij|:»l«^« irx T-*«>'<»lxoloj?y 

uxid X*liy«xoloj:fy , 

]M«.odoxA«dd (fr?iT* < ox-go), fS<?otti«lfc Ai’olrxtx*ology , 308, 4-02 
JVloX>ovig**ll { l*x-of. W- lEt.), l^lxixvt lOoology, Gzi 

!Ma,c;ftxF*l«Li-xo ( t*. XX.. C'.). 5S»xlxrioxrx (*SVx/xx#o ftctltur'^ of t Ixo T-X,iv-ox- 
Idoi«io <X3. C TtxtxxAdtx.), 1020 cvxxd 102T, Kt 
IVloCl il>l>ori ( J'x-of . •! - ), 4Af>|.>oirxtocl |.Ax*of ^^Mws^or- of xxnid^vifoi*y 
xxYxd gyrmE»ox^logy irt Ht- Aridrej-we* X.'^rxi vox-wi ty , 7 7 
2VX«,c*Hio (*.f . ), AXtAtH^'TYxo t locxl Oor4«€=»c^vxoxx <:*<*•« of Oox’1 n.irx X^lioox-ioei 
of ^MoTxt«.l Ability, 008 

JVXo Ixx toMh (I^r-of. 'V\^- <-’,), £xrxd otlxox-w, Additir>rzst to tli«» 3VJo,jrixxo 
F'a.AtOtfx of felt. Ariclx*ow« »i(xo«9 1 8T4, GO 
]\X«*,o Kc»xxz i« <II>- A.), TX«xdd}zi»xxrx ixi X*xto-CT 1» rxMt i«,xi XXx-it tJtirx, 

300 

3Vf«olcoYAatx« <'!'•. fi.'i. I^ifo of d. IX. ISToil^oxx, T4 1 

jVXjeml- KX rxixoiTi <X*i-< f. I>or“i« I.#.), I.*ifc*'» ILTrx«xiB| >ootod f *ax*txrxox-- 
mIx ij^M , GO 

Al<*I.,XYr5lxl«.XA >, ATxxxlyMiti of f5t»x.fcdi £:4\xgAX* I>#-?gt'a,dM,t iotx 

l^r-odixo-tM by f-iolootivo X''oi'XYior* txxtiorj , ti34- 
IMc-I..oixTXtfi.XY (X^x*of. *3. C"^. ), ''I’lxo Axxx-ox-a, «x,xxd it« ?5^Acsot-i*Aaxr*x 

OkxVcorietrx X-ootiix-o), 38 ; cxrxd A, IVI . 1. A. 'V\’". l>\xx-xxfor-d, 
'T'lio iKooxrxajx Xiffoot fox* tbo fS fxocrt x-x*xxa of 'Pcurxt £tl txrxx, 
T4:8 ; eurxd <1- Clx'«»ori'W'ood, ''f'b.o lXoc;orrxjAO«itioxrx of 
AxixxYxosrxia. by XI igli S^jYO^d X^loctx-oxYn, T80 ; XX, O- XX. 
Ii*€^toxx, «Lnd IS. . f^xxixYHoxx, Orx tlxo l.*xjx-riixxo»c*«*ioo of 

iSoIid ^N'itT’ogoxA xxxxdoxr -C^«.tbod€» XXa,y Floxxib#tx*dmorx t, 
T4-8 ; a.xxd "VV". <A . r*lxxrtxxrxor-, 'X'bcs C?xry«t.«J €^ti*x*otvaxro of 
J4olid IVfotbeuxxo, G7 1 ; Xt- IX.t»ody, And A. C?. XXn.x*tox>, 
'T'lio Al>»<>T-j:»t.ion *Sjp«*c?t»*A C^f 'W'Atoi* «xnd Joo -witb 
XtoiforoiAoo to tbo f^>ootrA of tbo 3Vf Ajoxr X*l«tn.ot,**, T4r8 ; 
XX. lX,o*=^dy, «.nd K- Oobon, 'l''bo IdAgrxotio S5xx«c:3e’»j>tibility 
of f^ixAglo Ory«tAljs. of And 04EidminrxA, T4-lt 

IVI ‘ X- in toe* Ic <’W, F', 1*. ), And *T. Inborn i« tow, A CJlx-Avi tAtionfid 

SxiT-vey ox-ex* tb« Hnx-iod XColvin V*" Alloy At I>xnajrnT*y 
»A4f5Ar 01«fc«gow. GOO 

3V1 Aom-ULrTA.y <X?*i*of. «T- ), Af>f>oixAtod C Ifoto jxr-ofoAwox* of j>bilo- 
eiooliy of mind «bxx<l logic* At XTnivoxrAity 'Oollofro, 

X^ftdxm, 151 

TVXoT’AggAx-t <l>r-. -T. IMc^PAggAi't IK.), oditod by X>r- O, I>. 

lijroAd, ’Tito K'Atnr-o of ]Ejci»t«noo. X^ol. 4-OT 

IVTAgnAn <A.>, And A. t^Ainto- X-Agxxi*-, TTXxo HtAtics XfScxxxilibtrium. 

of X^iabos, 408 

3V(Airo (H.. ), *T*bo V'ogotAtion Axxd tbo XXor-A of tbo XXoggAxr 
(Oontx'Al SaHak-a), 225 

liiCA^or'Arft.A <I-*x"oX.), A 'X'bcsnmAl X*x-oy>or“ty of IdAtfcox*, 825 
IVfAjoarAnA <<^. ), '^Pbo X^^lxoto-oloctxdo ^bonomonon of tbo 
Atidion, T54. 

SdAlAtn <-T. XC.>, Tri»o XtooUwoil fXArdnoaa O^eat:, 42^ 
l^Aloolxn J. >, TobotoA £^onj>, GG4 

do IkdrAllotItMann. <1^. ), TIjo X»ttox-nAl ]P*ioId of X^ol AirlaAt.ion , GIO 
IVCAltocrb (JT, Atiatx*AliAn IXxjptArA (IftiFo. 14), 38T ; <15>, 

40» , 


f* 

l^JrmI*r‘9M4»r» 

IiXaXIooIs: fA. >, i>Atox**ninAt.ion of N<k>x% by l8bAdow» ^24 ; 
ISdAxXcinga on I>iAtom« And Xloaol'V'ing X^O’WOt* of - liSiono- 
aoofxoa, oTO ; IMIit-Ago ; I^At\n*Al Axxd AjrtifioiAl, 84 ; 
Idzotogr-AoHio F3nl Ax-gomont of FSmAll «8olldL Objoota 
Axxd tbo jDimitAtioxx of J^oflxrxition ObtAtxxAblo on CXoIa* 
tixxo I'*lAt^oa, 230 ; Tlxo X>oj>t-lx of F'iold And Xtoaolv-ixxg 
I^o^^ox* of CXotioAl Ixxstx*omonta, G85 
JM[AlxxYgx*on <T:>x'. X*’.), Lobxtx*AX*y Ax-tiolol, 248 

IWlAloxxox-i (C>.), Tim Syatoma, I^b<2srOa>a — X..i2^0s — XX.O And 
X>b(lsrOa>* - OalSIOa — XI*0 ext 25"^, 200; 'X'lxo Ayatoxn 

XCOljj — XX 01 — IX^O botwooix O'* And 80'^ ; TTbo CSyatonck 

AlC^ls — 3XC71 — XlaO bot-wooxx And 80*^* ; 'X'b.o Syetoxxx 

Alois -5- XCOV — M ftO botwx^on And 80*=, 4G2 ; TTbo 

Syatoxn XC1*XC>-, — XXIX 0» — XX-sCl l>ot’W'oc»XY 25"^ And CKl** ; 
rrixc*. «y«tom IvIXC*>3 — Al(lsrc>s)s -XXaO At O". 40®, GO% 

G35 

IMAnalAng (C*.), Axxd A Xilgg-Ooxxnta, 1 lO 

^fAndoll f\V.), X**!!*? OliATXgo ixx IdAatic* X^x'oj>ox-t ioa oxx x*«j>lfb^- 
ixxg tbo X^ot«xa«inni Atom of Xtoolmllc^ fSnlt l>y tllc^ 

Axxixxxoriivxm Clx-onjx, HG5 

IMzxxxloy (ti.), A]^>jxointod lootxxt*ot* iii googi'Ajklxy >'in tl»o 

I>xx»'l*Arxx l>ivi«ion of J^iix*bAm XTn i-v-^^^r-aity , 40 
IVlkxnnixkg (A. TX.). *1 . C3. Iding. And X". SX. HixxxxA^f. HfXik* 

‘ X3n«Atv»rAtod IXyd-roc'AX-boxxa ’ *rx t lie* CxAac^a fr-<^xix tbf* 
OAX'boxxiant io»x of CJoaI, T4 

JVXxmton <l>x*. fr*. 2V1, ), AxcAr-dod ix gx'AOt fx*om t Ixo l^Alfcxir- 
ITxxnd, 82T ; Somo lV>iixta in tlio AiiAtoixiy And I'XAl>it^.^ 
of tbo I..oj|>l*og«At*-id Orxxat-AooA, 083 
IVlAx-oorii ( f^oriAtoi-e*), *md <1. A. liJi Atliie*ti , A iVf xtltif>l<'3c 
Sriyatom of XlAdio C?onx»rmxxi<- At ion , 3 1 
3VlAx-*>tt (X>»*- IX. XX.), r^lootod IX«*<*tov of lOscol e'jr* C'*oll**g<*, 
C>3<fox*d ; tlm -wo*-l< of, GIH 
iVlAi-goMC*lie*a ( l^r-of . IVI. ), lo>>itiiAry}, 0<>0 

JMArio <<'.), And IVlllc;, IVl. 1.,. C3Aii<i«*l, ■'|■*ln* f z iHi iozk-c* of tli<* 
j/>IX in tliA Kle«c*t r-oly t ic* I>oi>oait <»f C V*| j|->f*ii- in tlit* 
I^x-oak^nc-o of CSolAtirxA, 335 ; And I*. »J AC'Cfizc*!., X'l>« 
Hy gz-owc'Ojxic* And C7«x t.Aly t ic-s J*r*< »|*oiz-t ioa of I-*3lo<* f zroly t.i* • 
Oo|>i*Ai- doj»o«ite*d in tlxx*t I *x*«*M^nc*c'' of < loltxtitxe* , 2G2 
^/lAx-inoiiioo <IX.), I>i«»l*'>t*t rit* I^z-o^ it*a ataI t 1 i«- 8»1 z'vxc-t xj I'e* *»i 

/\baoT*t>ont < Villoida, 1 O 

IVlAcia CIX- IX.), And 15. C>. IXxzllnn’t, X71t i-a- violent 

of tlxe* Kxxxx A« tlio Origin of AnrorA #md 3Vl*tgTi**t i< 
SXtorrna. HOT 

3VlAX'X*Aino < F’’. Cl. <1- A.), Afixioint-ozl lo<*f nrx’sz* ixxxd dATnoT»i-*t i-»i i * * i 
At X'ArAeiAy XXotxao l5Ioc?trtc*Al Kxxginoormg CV»lle*g<r-- T "> I 
"MEAX-riaon (W'. A.), A X’x'0€T|xzAnc*y KtzmdArd, 552 

IVf AX*»doxx-d oxxoM ( X3. 2V1.), And W. IX. ’'Pxxrrill. A ’‘I'oti-A | >l« • »« * 

SXATcifrAgA of XCnowri Origin, 58 
IdATalxAll (I*rof, <.■*. IX.), And XX, 1>. CJriflitli, Axx 1 xxO'o«l nc-t i<*i » 
to tlm Tlioory And 1.7 »o of tlm ic*ro«c*o|r>**t, 8/G 
IWlAT-abAll <I>r. K. XX. A.), C'orfxxxa I,«xitc»nzxx a»x< 1 di<‘ 

OAxxao of IXirtli, 242 

IVIxxx'abAll (Miaa S^. iNT.), Anil A. T^. Orx-, I*lxot.o«yxi t l»c*a*r-4 c»i 
I>iAtoTn Onltxzx*e^» in tbo fie* a, T2 
BXArabAll <f9- IVl.), And A. I*. f>z*r, 'l-bo iXolAtioxi r>f t i*** 
I'^lAnJkton to »omo OboxnioAl Axxd I*byMio*xl I*'»xr- tozt* tti 
tbo Olyde* SoA AroA, 25G 

IMArtol (X2. A.), ''Pbo V'oxtr T>t>ojr>o»t Abyaaoa (I^xxtxxrAl I ’it.-,) 
in tbo World. 408 

NXArtixx <I>r. H,), fiolxitx'c^Axi F?onli>t nroa fx-oxn T.«t\ C"*b Az*on < « ■ . 

253 

JVlArtin I... O, ), And 'P. O. IXiobArda, TTbo IXol At j< 

Ixotw'oon Xi'iold JLllnmixxAtion Axxd tXxo Oi>t-im||.xxi X'i.Mutii 
X^iold for Obaoi’-VAtionAl IxxatrxxTnoxxtA. 008 
lVlAx*tm CX>rof. W. XT-), WAVO-loxxgtb F^bifta ixx fclc'At t * i * 
I-igbt, SOG 

IVlArtinozzii >, A IXow IkXoded of Oondont^Ation Hygt«>- 

motor, 1 I T . 

}M[AY*tynov <A, "V'.), T»«-*x*xniAb iy'oA»xl IrxAoota of T^ort J i« •« » i 

'j^zaaaxA, 1 44 

IMCArvin (X**- S*), ©oioxitidct XXvxxnAniantx,. TG2 ^ 

l^A 3 ott>x <A.>, TTber OornxsAxxt/lotrx of Oo«t»t«fc»xt 'Tonaora iz> /vt*> 
VArioty, 200 

IM^Aaay (Anno X-->, XxXalx Oox>bAloi>ociM, lOO 

X^flAtrAjiro <X»rof. >, 'X’ortxAry J8b»ll» fxwm <TAipAn, lOOO . 

IMCAtboaon <0.>, AnimAl l^iwAMa in H^lissAbotbAn *Xxm. i 
X^orboAgl<» SbATlc in tbo XXivor '!I7owy» 808 
IbfAbatxxnnrA <I?rof. fdAAtbJ, 21,8 ^ . 

liif Attbowa <»*), tESlootrioAl XXonting of €lo04** 2*^ 

AXAttbowa. <I>. iT, ), Ooz&Ano.|i5xr«»:|^bi^ 

OfoorxlATid «Knd X^'ortb Ametrion., 3^2 





N<xmrh€. ZThdLe.pc 


acvix 


<1^- XX. >* «i.«ilc 3L «T. Ifi- H'M^TXxiltxon., Or*owt.lx i*x «b 

01ni.«clcl4a.-i* Otx\rGf, 002S 

Siil^i^t^tkfs*y <}tlL. )* THo CJii.r-o*ii:xo»oi »»«♦•» of i^Vi 

1^10 

'Vi;flbt}va.z««>'vv-a- ), ’'"VkxGt (.Ta,j>*».rx) lSw.rt-l:»c|xia,lco of 0«iC-. i2T, 

XOSV, U7<i 

X;i%UL^«ux:i. TI'Ijlo <lo xxol. ci,lw*i.yt* jj;ivo x1il*a 

XJr€%i-.woTrl«: of 4S2& 

^KXA>xt.ri«A.n (0.>, «jaL<A X-.. jKV>t<^, 'I‘'l-iOi X>ixii’T»cfcl V'rt.x-itit ioTi of 

JVlM^ixtf^'t.ic; i>i«t.ui**>->4XtTL<?o txi. tJ»o V txl --J 03 ,’^ovi>c;, 

312 

3VX»'txr'iz^io ( l^jrof- XXio < xxTX«or^T‘ » - 

Txiilii’ixrx^^ x^oxx f torx >>i*=» zlo»* < i-*^jH:otxxvM.irt., T3-4- 

3Vr*x>wxv’oH (O- JE3* ), xxxxcA X*i’C>f. f<. V* . X-Vlioolt-'x*, mt-firt t ic>ix*«4 in 
'Kxtoloiaixro X«'l«noort, !>€>/» 

iVXtx^scw'olt <^fe5ii' A. O'oix t-x nw’ <'>f I »x x'oxi t iorxt^, o#5 

(T>t*- X*. lA*.), f'^ortoxi** IX^fxclixxt ion txnrl AXtn 

* l>OT 

JVlxxy TCipflxt I\ ;^oi*OT-tj to t tjo C ^<>rt*oMio«x I-towo*x.i-ol» f'orri- 

jxx i-fc 1 r <>‘0 of tXio A ri»t-i filter of 434 

IVT^^^i^jaL'Vxr ( Xi- C’?. i4- ), loci tx l-loi ti f ol 1 o w'mIi i ^ > foi* i~t<'i<-*n1ifi<'' 

X-CowotAfoli , 333 

^W. X?*.), 'X’litf fc5|-*oc'-li**.x. of 3X«.fnimYx, 1 OOl) 

IVfoisMixc^v ( J >r'. 'W".), tiHo TSfo-w l^oxx'- 1 <'» nj’xc^r’jvt n»*o TL.o.1 >oi*sxt t »*'x' 
«,!» 1 1*0 J^oiolx«ei*riis^t *tl l , K3 I 


IVAincxA A. KTow ^t>cx,xx<X for X>r«*xvizx« xt.'i. «*, Ockcnor-au Ola-xrtst, 

43« 

jVXix-fXTi-x (IVlism Xi. A?".), Ortliot^tor**- of l^oltxr tiilcxs>tria>, 

■JVftrviftlx 1... >■'. J3o»jm«xn, Tl»o Xii-ffoett. of JE3c:l.r^ct.s of tixo 

S*ixii>rtii*C'n«I OorXo^c orx Xljo Gwloimn I^loocl -I.#o vol , 461 i 
’X'Xxo lilffrvot of 3'€3a-t.ioxil».r X^l^cfreiotirt on tXxo 0€k.loixjiam 
XAlooci^I-^ovol, 401 

]^X iMoia.fto1 li <!*.), An«.l>^frci« of a. XX-adioacitii vo ronaor j>liilo 

from donr*anxTr»ari (Hax-tlinia ), Tf>4 ^ !Soj>«jr*at>ioTx of 
X’ln>x*i\im froxn X J rani m »i I^oants of Xilf-lxor, 103^ 

iVliX«l»oll <l>rof. «- A.), arxdl l>r. 1,'. O. AMml, 'X'lxo Xi'nxtcla- 
rnont.alss* of Ai-ttrotioxxiy^, 033 

^lo‘l>ori^ 13-), In t-oi*roIalio» X Ixot’wc^on I>ia'fcomet, Uhtoir 

1 liin v'ir<»Tmxor» t-, nxxtl Ux**'^**llixx 5 ? 'Wxvior in Hio 

fcioa, olT tlio C^Joast. of S4o\xfcXi<=»rf i < *alif orxxia, SSO 
IlVr oXxr axxd W^riodt. INow I.,otIxa.l I'ac-lor in CJalllo, 31 S 
JVloir Ooloijx' xxTxd C31xoini<*al Ooxxslit-n tioxx (34), 133 

JVloix* ( J . Hoid), Ifitsornbodiod S^jxirilK, tiOO 

3VJ<>li«x5lx ('X*rof. X-l.), 'I'lio IVlo v*x“rxxe*nt. of SSayx ixx l^lanlb*. KiK 

AXon dxxin -IVXoxxv’al ( ), 'X^lxo X^li^^saical F*x*xx Uotoi’-o^ 

j<tf^rxoc>xiHi Tomtxr>'" AlixIvxx'OH, niytt 
iVlotxixir- Williarxx« (<d. \V.), l^olarixnot.rit* IXoIOTTminalion of 

Snc5i*ot^o ixx Alnlt arxd SSnox'oso TVXix'fcnr€3«, <&34 
AT oixltlxoxxfxxs (-A..), of Hn jxorixxij[xo«od ATagsriot-io IP'iolds 
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afxiS 

tl^i'of- XI- >, 2Vf oi'iMt t'loxtCio X'iMjrtxxt'fci of f*la.txt», 3Hl3 
l^riof ( r>i*. 'II'*.), t'lloot/orl y>t't'Mi<i.t=»ixt <.$€ tlxo iVTirx* 

h5ooi<»t,V', '7H12 

f^r'olcoTxorxlto <JNr,>, A 55o#t.itt of txicfitt* iix tlxo itiv’t* I-T-ooIch; 

of ''f'ota.ilcoi, rxoax* it iftsT-Of >ol, 

J'*r*2rt5B (A*- AC.>, A ^Xixnomotoi* ttawo*! cxrx ll»o < >|>tii-ttl <.‘oiitsxc*t 

Xiotwoerx. *v IVI ioi‘Ors«<-of*t5 txixtA «x !\T t> i-< * n ?*y iSn »*f*x<*r»-, 33i> 
I'niaoxtTC (X». XT.). ^7 

f»xxjtixA F X^i^xtf . JVt . J-), x>lootHFxcl an lionoi*a»*>’' of 

f-ixo Amcji-ie^ttn Jn«titxitr* of t i-i oal Krigrim-orTK, J 63 ; 

•'rito INTovt' XX-ofoi-Tiia t ion : fi't»nt A*lx;v^i-iir*nl tt> JSjxii-it xxfil 
X-troali tio«. 136 

I'tii'tioll XX-), XSTcjtoi'irrxoii t« on I ixtorusix^t' lX»'>^ing;, 3€lO 

X^m’df.tv' (XA- X*", X*,), X>*ojso) I-Cn^ixi<‘ f >«!iMig*»x- nF’'l'xir-<l ocXition. 
43« 

T^ixiraoi- (<i- X-..), A I i ttton t-ai'>'" *»ii*l i Aortjji i-tvt c»r>^ ^>>*Mtontxa of 

634- ; f a».o/A*/t/./» //..v -T_ A. 

f=?Tnitl:i (1>, HI 

J'xxtTxarrx (CX. XX,), JXouioital lMo«tix.tio TXotlxititioix t>f < ■x’txv'it.jv-" 
JXo t ornrxiTttvt.iorxM j I *1*007 <*f laoMta»-t;>r' tx ISixnfxlxx 

Xfrtx'V'ity lAe*rAxjir*t i.otx IVf t-itlxotl , 1 f»r» 
l^yoraft (WT I*.), o.n<l otXxora, lA lx orlops ixxrx 3iXtxjt and A«is^ooia-tod 
XA.on:^^ii;xa, T06 

I?yHcov <A. ^N"-). X*r-oyxjxr-nt ion of Xonivnxx fr-oi-n <t X«*«i*^ 5 Ax ttna 

IVTinoral, 43€i 


Qttiiioo <A,>, arttcl HI. X''ioi«€;lixxoi*, Wtilftlioit io XXorivat of 

XJtxaatm*«tiocJ < 'Jomjtotmdw, 10JS7 
<^nillev7*€X (0-), Tflxc- XAoaot iv-x ty of Oonxltn^iti l:>lo#*, SOT 


XAeuavsi 'TTlac? JKl'oott'io Oontlnoti vity of X-^itlxiitm ^xHocvtoa 

itx SJolitJl iStiato, HOT 

XCcabo'fcitxarinL <X>jr. C7.>, ai>«l XX - IVAilxior-, Alltstrictl X*jroaj:>ootiirt^ ; 

^C*®«srlt;»iiioa.l 1 nvoati jGc«-t.i on of liloonomio AlltJwXari 

T€74 

XArCvixtioii (O'. Y. ), Xta-diatton and Xtolal>it,^it y ( J >, 1»S 


XTrivncian (I*i*of. C7. V. >, and X£l. f5. XCrialntarit , X^olairiaation of 
Soaft^orod T.<ig:ltt--<^tx«.nt>a.^ 160 : Xl-otatiion of IMtolcionloisx 
Indttood l>y X-ijafFit, 6KS ; AAoloonlat* C5|:>ootir*a in tlto 
A^xctfoino Xxxf ra-Xlod, STH 5 Tlio X^og^ativo Al>woT*f>t.ion 
of .l^adiation, 13 ; 'X’lto l*f odnotion of XXo-w Kadiationt* 
fcty X-igrAvt. 6Scsat;t>oi*in|ar, X^aft 1, TS3 

XlamanatXtan <X>i*. Kl. 11..), T'lto ^ti’atoMftltoro ovot* XSf'ojrtli 
Xndia, 033 

IXtvinart- X»n€j?aw (IVlmo ), anti A.najwr>A<->^f t>T>t>xi1oc4, T'^lto Oon*- 
l^tafafcivo !l?»t.a tiilit.y of J >iffcM-ont Isoxnortt Aoootding: to 
lltt>it* Altaorfdion {6y>tj>c»f.i’nm , 33i> 

XXam<Aa>4 (A-*- A,), 'XAif^ 1-l.antan XUffoot and tlko Hlj[*oc*t>T‘ijm 
of t.lm 5^odi«.t*al A,.igltt, ST 

H-andall-lV*! at*l_v't»i' (X>i'. l>-), XS'ojrommtt'ra of t lio XXontanw, 

T3 

IXangric*!', 'T'lit’i C^csmionaa-t ionis* of <.Hy<»ort>l, 461 

Xl.ao (K. Xl.), and A. 1,.- ISJatrayan, On »t>T-ioa in tlio t*}i,tai^%. 
M|*ocjt.jr*a of Oormanimn, 43 

X<aitixx (<4.), T*!*** I >ivc»t*t 1-3 lot- 1 to! y t j«* I *i'0| **x»'at ioxx of 
itmt l*or*mat»v?a^»ato, 36T 

Il.ai-«4»t ti (X*'’-), 1-3 n largromon t- of /SixxTtr-al X^ixiow, 33T ^ ‘'X\'av'<- 

IVX€*fliaiti<-M of an A^lltalixio A.tom ixt tl»t» lOloc-trio \ 1 

(3). 1016 

Xlat.tilil'Yo (Xl. X..,), T« tito iVl alai-ia l*ai-a«ito Xnl»'ac*t?ll%*ltiA- V 
311> 


Xla vt'it5«f*)ior (X*i’<>f. X"-), 1 >i«"' la-i 1 rt *t' l*flar»y-oxi wolt- in i|ix-t'*» 

17«*s«;it-*ln viti l^axKlwc-liaf t , K-Iixxia nritl I7<»d^n, 1» 
lla'vt'll, Xlang^ox-onw AV it-ingf, 034 

}<«;% (17- XX.), >ndai'x' -A l>«oi*| > t it*n in -JC-iOV-s, 

TTl 

Itay (JS, AX-), *i ■v%'ai*€ lt*d a Xt.iv•OI*^^ IVl t-ixioi-iixl AAodal t>f ili*'. 

Al.oyal A.n tli r<tf »oloj^i<*«tl Xn«litnt«t, ltT3 
Kajv'loifxl * (A-.oj*cl), A<*t.i<>n of X-iigElit « >n I’ollnliAtd 2Stitin«‘<f 

vvit li iVl «x I aol* it.* ' <J!i*ooxa, 64.’> ; a | >f >< »i nt t-fd a tT*n«tt->*» fjt 
tlif» X7t>it Al«*>mox’ial n't*! lo-wi^tli ft»i* lVlftti<*al AX.c-M*'aT-<*li . 

600 ; H''lnoi**‘-«<*t*nr*o t*C IVAt'-t-t-nry V''a|>oiir“ txritl«-*i* l.i<*tt 

1-3 -xrt»it ation. 343, T3S ; iSotno *Ko***^nt Woi-lc t>xt tl*.- 
t>f tlto isJigclit fiXky, 3 IS, itfSl ; X'ln* t’otonr c»f tlit* 
P*t-»ac*o<*lc • ICyt',* 1 6T 

iXaynioml- II axi*ot ,* Tlio I*lont.ity <->f 'V’ol)itxitl»ri«=« and C^n*- 
Iji-ar-liint*, 31*T 

XXaynfj* (J>r. ZVI . I'*-), 3VJ y t>t>XT‘li isca : an A**<*oijint- of Is3**n 

X*atlic>jzt-n it* lrifc***tit>n Ity H'’iing‘i in A' iiat-nlai’ l*i*iTit.- 
and 17 T-yof >l>y 6T H 

lAotlvnan ( 1.*^ >, C>n tJit* AXt^viow of *' 'I’l**' J%inw<fin i >**1 0 '>»* >* . 

*> ntl *»tl»t*T’ y*=s, ' ’ 4 IS 

(10- <»->, 'X'iit* X3w«onfcialw **tf ‘'Xi'anMf om»m* 1 

’’I'l it*ot*y, J>o«i 4 z:n, anti Of>«ratit»n- tXo«*t>xt<l ociition, 473 
Hoov'oi-t (.1.), of tlio A7rit.i»l» IsIoh, ITK 

IXogTTAXtoOl, A£3lc?<-trio A*roi>nlaion of iXlai|.ta, 3So 

llroitl (A,), *'I'*lto I>iff »*a<5t.ion of Catliodo Haya A>y 'XI nr* 
Oollnloid Ai'ilnta, 43 ; I]ol»itnaiw 103 
XXoid (X*- IX,), ai>i>oint.o<l lioatA of tlio .l-^ng:iri«^^i*ing: 

J loiltl tr 'T’l'atlt'^a lAoixart intent, of tlm AXt*j*onjiffli J*ol\ 
toftmif, 114 

IXoitl (fSir- <1- A r*t*litlall), 'X'Aio XlncAo-ratandini^ of XXolat iv-ii \ , 
606, OO-S 

JXoitl (IX. \A’ . >, aj.>j>oint.od a rnofxifca^i* of tlio A,d viaoty 

to tXio f.Jorxxxnitt.tm t>f tlio F*x*ivy Oonnoil foi* JXt'icai 1 1 1 it 
anti Ind nut I'ial lX*^««>a I't-Ai , 633 
fX<*illy ( l-*r'rrf , -T.>, ^vnd I>- IVloS wootioy , William tXiifgJ 1 

a X'ioncM*!- of tiio Atoxoio Tl'lioory, AO IT 
AXoint^c'lct* (A-#,), Ori^L^ixt of tlxo XXand Oold, 36 ^ 

XXt^xKkxmt* (A,), and C*. X-talxm, >I'or't.liox*n KLixxoi*l*yxic*lat 
’X’'ar'dig^x-ada, 4 IT 

XXoxxnio <X>r. *f.), I oXkifcnary 44i4> 

XCononf (A.., F*. VV'-), A Xr^x-oliminax-y Acooiaxit. of 

(I--.on^>> XXyno), Oo. Oox-ltc, 163 ^ ^ 

XXoaaor (C*- X!! . ) ," OaTx:il>riaxx from C?alifomia, 6HT 

XXic*^- CA-*tof, X'- 0.>, nrixo MooAjtanl«»n of Momof^t'ot** 

Or^arxio IXoatrfciona from t.Xjo j|?‘liyaioal-C3it*’aii*'i! * 
^;3taTId]point., 6T • 

XXicslt (-T. X-«.>, <■ l«m«»ratrion of Oil toy Ooologpio X>i»t »i a* * ^ 

dvirinf^ 3Mrotjmt>ain-lX«.il<l.imHr, 431 . . 

IFtiotoarda (ttoo lata X*rof.), aodXMl. iP'rancson, Atomics AN ^ 

of <J«»iwxx, 403 

XXioliarda <l*ro£. T- W.), ....n 

Rioltardf^ (V.), JEf'rom CJry»ta.l tio TTcto'viaion, * V" - .V.r! 

AXrldgifo ’ X a Atsooontr of AVirolo*^ and ITolot. if- 


X^ioliard^on (ilX.), JL^if^ «md ^oa AVatotv 



2Vr*<^**€*, 


Na.'rn^e. ZncL^sc 


3C3S:i^ 


J^iolxi».**<ilAO*x i^Xyx‘. JL-. z ekxxd ot>ljioz*s, Oojri,"fc«fcot:- JE.'*<>'lx3Ti.t>iebl ixx 

^1x0 I>ol^»eblolc. IGl^otirojntxotiox* Oo*ir»oo<>ocl Xcliost^a.t>lo€kll>r, 
s V. Sfcetxxyojiv, curxxX ot#l:ie»xrs, Axx Aloftolvi-to Oixr*H3x»t-- 
ilSci.lcK.n.rte IxAit'V'irx^ £t Sixzx^lo A.f:>pxro3«iracx«.-t>«5 Tl''lncsoi*y', 1>H2 
X-tiolx«bz*cl«soxx <I?i*of, O. "W.)* and !<'■. O. OKailclin, TKo Soft- 
:3C-ray J-,isvol» o€ Xjron, Oofealt., axici Oopj>ci?r, H22l> 

IX-iolxot (0-), UVXlVo, ISndoiKiio iiaolxiraolx, and JEL. Cj*ard<>t., 

^dapt>at>ion of JVfax'ino ^nioxalis t»o X-*ivixiir Otit-. of 
Wator*, dK3 

X<iolit/Of* <0->, JBodixAto, a >r«.3C»o»»ai*x ^^otvxionfc Xi3l*^»noxaf for a 
IMCax'itio ^'Vo»‘0'f»lxili<A ll<xxTnirxoi.X£:« Xiao t.«» ri » xnx , 
l*Violo>tri»oTx, .yr. (O. O.’), >V S^t-ratifioatvion of iX,orr>airis< at, aix 
l^Iarlv JM4*ya lSit-.o, or>H 

ttidoal (l>r. X*!.' Xi<3rt:,lkc>\xt.i ’« X^liotrorlxiroio. iiT3 i fXoi 3 >*>- 

Oat.alArwie** fJHl* ; lVlor*tc»jr4'« X-Xac I i<% t.i or n ir» 

C 'I lojmiMt/ry , iJ3H 

< l^rof ^ JHt.), fla^ir Ot*<mv**ooc* 0 ‘, l^roj s»i»e4 

r W'^iXlx JOupt^c-iai J^Xr'foroooo t.« > t-1 of tli<' Xlriit-o<l 

ar».rJ Oaoaxtixx. ’^riiir^J i1»;47 

I-l i^a:i »aTxo (J'^eof. I"-,)- aiii<4 l'*r€>f. K.ol»U-r. ''l-fi*' t*l t ''X'li*'4>r\', 

73 

IXitxjiiai* (X>r- XO . I-*.),* ''l’'lx*-' l_7t il iMtt t-ion of “ l^laclc ' -4 o 1 

l<i^>xA **.»\d f*- Clart »*'>•!'. 'X^lir', X tali of X' i ?-t«'c>«i t*;v c>n t 4»«"* 

I ai-iorfat ion- V"<'‘lo<' it- > of CUxi-lj<»n f>v' fSVtl ioaasi 

of Nlc'xit^rol S^odixinx C 'tVT-Xaoj: 1 1 * 1 , 33tS 
ft i alt"!* atifl X^'. tie"" t 'on xTaa* ‘llt'M, 'l'*Jio ^<'ti<ira < >t' 

K.ti:yfr5 oit X'^ol X*J ji or i« io, 

I'J it,<'li«.'>' <l*XM»f. <;. W’.), 'X'<-1< •«<:-< afars*-; of XIk’s a i i*«', H-f 

( i >r. .f.), A1 tirowtia itt h>vi f>nitxr i a o< I 

J ra n« 'Iw, 540 1 ; of tiat' a 1 1 »ait , 3>fl» 

l-ii'vora ( \’ . >, ,'X<’t aon t tf i<tr4>njj: of > ?-> 4>fx 

ir^rxnt lx aii<l 'X"‘<» w * i« I , <►:*/> 

fl, (.1-), ’’Plio Orijjrin aji«l J *r< ajjrroMrt of XI «xia L-c. 1 1 tc I , 2lfO 
|<r»l»l> (l-t,. C”.). I*st ml tat\v' 1x311 <, :Jo»ic*«'rn€'< i in tli*-* 

X 111 IX • r i t • of J5t»tl;v -JSi>!:,x* 7 J oi> 

n*r*f;=i Cl'''- Xf. tS.>» ^X I Xt* vision of t lio -'X Oi^t m 1 i*\ix IXoixtiXint- 
liixiji! C l>ij>tora) (.1. >, IIS; <11. >.714 
f t ol 111 4l>r- ^A..), «ii}ioint<x«d rt^mlor in -i niast r^- ait X0ati-$t, 

l-.xm<lo*A I Mt# ; roHiijLEnat-ion of 1 lio aH(«^i£it.tAti t, 

lx***tnrx3t-;l»ip in <»liom ijs#l r;v' i*a iVI ati<*ljr*«t,x^r l_Jn iv'X'rwit v*. IHM 
I \ o t ><-* rl mr HI < fS li* lX,ol>oi*t), imd I > 1 *. .1, .1. l'"oj3w, Infm-x-od 

-X l>*T»ori3t ion {Sfit'rl.ra <if ^X in moi i iii/, I los^pliiiAO, and 
-Vi’isiiAt', 774 ; .J , .X, ami JO. *S, 1 X 'l-lio 

1 n I l•^^.-rx4«.^ of t,lio J-if-wt'c-t riiin, 4 15* 

1< o l_> i >« 1 (I'C. ■"Plix:' lXird.‘>x of tlit^ JVlalav' I't'n iri'-iiilM, 

\'ol. J : <''€>j'r»j nontxr IXii’xlf^, 4 51 

t?.<»liin‘-%<ir\ tl*rt»f. XX’.), .tXpplix'xt ’'X'lmrmo<l>- nai inrss., 
llol».-,ori << i- 'l^lix' IS| >«'<• io:-i X*rol>lmn i Avri in t ix>c Iva* l-ion t-r* 

tlio ISt of JO v-'olii t lonar^' J >i-v’'orjj'fc'm*<? tn 

I*of>iilat,ionjs, Ji<*4 

lit »oli«:^f ort, <X^, ), -V Ke-xv Xlr'liiod of J^c»t><l i t*|i^ lOxfilowion 
JXIxjfor^, OOil 

Kioxl (lO.), a^rxd X.l. 'J?i<-rx*>r, Ji,at,«» of t lio C.-l» rojxornol or rrt 
of til*--* < >l>ftj»«>rv^a t,orv of trXono-v’a, 3*13 
IX o< i»*li < Ur. W^. -XX, >. \r'aloiA<^o ixiacI t fiAi IX of lOi^lvt, i>0 

IXoflon (JL#. ). .A jTSJovw' IVJoil'iod fox- XT«^a«nrin^ tin* ^<olax' 
f^xii*xxlla>t * 71>3 

1 X <^itlp;*'>r <^X.>, 'X’Xio i*'’orf3jAt XXeifc*r*a,ri.*.li I nsal.it iit c*, J l>nn, 

14(1 __ 

IX.odoli<,*o Xnv'^^at-ijgat ionti on fc>vll|>llo-^5al t « <.t>), 437 

IXo<r^c*rjw {Sir jL.oonard>» iX«*>|>orX of t„la» V^xa-fina t ion (X*nA- 
of 1113S of Xlm X-tojaaoaroH J >of*-ric‘e.' ^>o<'iofc>', 10*17 
lXog;ora X • 5^-)» and 3VX, CJ, Xr^yvyan, IXoot f^>'sitonA of .cXpplo 
'iVoo«, 03 B 

J^oJami (IVX. ), 'J‘’aX>l.oan d«5 JL«iilinnt. on X^jHaai mir loa Xnf tiaoiross-. 
11»7 

IXolla <i.*, >, and XL., JX'omatxdoa, X^rxi-o t ionation of X'Xoo- 

dytninni -tiiarnarinrn Adfiactnroa. 117 

I>.>, ’X'fio Otvmjpaigr*'*- a^ijainaX jAlt-ol>ol, 3B5 
Xtolt. (JP*. XX, >, atxd XJC- XX-ewnroll, '.X'lio l>i£Xoronc?o X^otwoon t>Ho 
JVXooXA«9knioal ai^d ioal X,*oitgjtXt« of »». l^Ind- 

l?axaj|^o« B3& 

^onoHi (V^. ), Xnt>c»rforono«> «>£ Oornta^onlar X^ronagat.ions, 200 
X^oiaa. ,Tr, <X>r. Jf . ’!?,>, fdaatXil^ 73S 

JXosonXalaXt, <A., >, JPi9X>ol.c»eii*a XSXotio oxt a S5ni>pow.€?»d X0ato©x^£l'^^*^ 
_ l^o XJio XCnXX>a-M3‘o\dKOw«ilci TTItooroxn. 227 

XXo«» CXT. ;5G.)* X^jhiotiO^rapH^ir of JETaint^ X^oX>nlo*aiit-i«>», 142 ; 
X^Ho-tx^rapjhtfi* of Vtsxxne*. 063 

IXOS9 <*Sir JE%ork.ald)% 'wiXXi XXaa J&Xarfcioxx ^old xnodaJ 

lilxo JEi.o^al of X^nlxXio XXoal-feJx. 33 

C^E^JPof- 3C*lrfcoo*HEiX»i«5al jA»fcxH3iplay»io»*- 133 


XXrO»t>aj&p:ai <A.), JVrx Xnflnc^noo of >!L-rays oxx tXio OryfetXaUi»a- 
t.ion of UiftrmatXa. 420 

XXrOt#Xi^ and Mlxno. .A. 37 a? IVla^noXio X*roportio» of 

Xlio fciXrat:.ig:i:*a,plxi<*. SIoxiow of tlm iXliixto X-' alloy, 202 ; 

J- and AX Ho. V". J>«xxxrn*Axxr* , JOarfho xaxlcojs; in 

X'ranoo itx 1327, 43K 

TX.otXiw'oH ), TXani^o of A.itdif lilLt t*f f-Jtmfix'o, 307 

K.oi»^Xjloy ('I'*. XJ*. ), T'lm J >omi tian t. ►Spt'oifjw of OrtTfrc-o, 470 
XXonx, (.iV.), and .1, 1 "^onx-tiot , 33i<> Crys** allog^rapliio SrSlndv 

h>y XIf***,n« of tlio JC-x-ayni of IXio f^l.xxK- 1 nrc- of MiTonlt-am* - 
oxiM AX«>t.allio r>r.jiossi*n of Ta-ti !Vlf=^X»xlH, 2 20 
lXoa*ari (l»x*c>f. XV.), XXr-f >rc>< J not.ixo lX,l»ytli*n In Xiirdw, 11 

<11. fc3.), a«.n«.l I>. l^^ixAlayKon , X'’ l-V of J^t^lrolovmi 

^ l^rcxlnrtrt, 4JH 

xXoy ( AI<->nM#'i{4r K'm* 1 *. ), < «'4.1 j>ros(idont of H-oyal 

Xo<*i**ty of <1aiiu,<ia fox* 1!>2K 2<1, 70 

IXnarlt (X>r- ,X . 10.>, 'l"‘litv r>f .X<-f i » r-i« t*^ in r*l»y«ic*al 

AXt-aj^n mn *<^ri t « ; 'I’fic* i"^tal iMt-i<*al I ri t f*rj> r“*'t.at ion <»f 
X;^nant,nm >To«di an i< , IIO ; \X’'a'\'<>*-l Mliifl in 

S^oat t,c4T'«--« I L.*i#4lit._ 312 
XXndanxv (1.,.). 'I'la* Xl«*r-€.'n rv , .X4!1 

Kn»ll>orjjr (1C.), 'yiit’s I *i-odn«-t ion ami A.1 »sn>rj >t ion Holt 

^ -x'lxy^ anti Mof*c*n*ltn-,>' IClt^c- 1 i*t>riss, K*13 : \ ’ €'lo<-*it,^' 

isst ri 1 »n t ion of I *1 »c> to- ICIot * i-oiam I >y f*loft, 70 

iXntlo f <L i . 'I'*.), J nsit m<*l itinst Itij* ’I’ido < >1 >«« t ions;, J ?<2 

(lx.). 'Plx- JCJt*<*t i*it-al < ’on tl i Jt*i.ix^il y r^f Xlt^'ta.lsi, HB2 

****^*^^ (<U'oil.S -I.), NTotA^si on s^omt* FXn-tlts of X>ar t*is 

t^jilaan^, 04*1 

Xtnfxort --Jon«*si ( ( '< » n id i-. 3. .A.), 'I'i^lal l'£owr‘tvi'*-li : tlio 
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Ooatx-voj-sioxi iin f^oiojioo (13Co3C-Ioy IMoo-^orit*.! Xj«>o’t-»A3*o), 86 ; 
T>iO OiTi^irx «.rjLri lE^rc»f^r^a» of TWflLa.x'tlcind, 206 i A^xxd 
Oviltoro t tlxo OiffxiJEaiojTi. Oon-trovox-sy, 202 
Snaitlx (Jf"* W.), rriio JEffoot of Ox^iog; oxi tfao Siywtoixx ‘N'itiiro- 
gon X^oroacido-^sTitrict Oxcido-Oxygoxi, 381 
SrrkitvH (S. "W- A.. A, I>or*, ctxici d. ‘Yo\»rxg, Tlio Alodo of 

T^'ojTjmjSLl.iooi of oxxxaaa,*iXj. X^clocIm, 820 
fiiTriith. («t»*ixl«?>y ), Arxl Ii*r*of. S. JFf- Xt.oyriold«, O«,rl.>oni - 

^ ifoi'oXTS Hootion txt- <_?43i.tty V>rool<L, r»o«.x* lii'istol, 082 

f^xariif-lx On fciy«-to'rrkw of X*itxxio 6:iox*f ; 

X?.oflc’‘ot--ir»g S^yrtt-oTXJe for Ixoa-go Tr» v«x**siof » , 008 ; 

JEI>o|:-*t.li of f»''iold txrtcl TtoMolving JPowtT* of Oj>t.i<^o.l frx- 
«f.x-ximori ts* 640 j '^Plioory of ^f>l43.nxxtio ij5xtr'fxver-t-'« ; I'ixo 
r*ritxxo*‘dicvl Oo<3ffi<r‘ioot.i=i of A-tayroioofrit***,! Xj<^T»f5o« ; Tlio 
X3j?io of X.*oi-kMo« irx JSorioM for fcSiglxf -toMfiog, 1 1 <i 
(I>r- "VV* O.), Ir2>ctoi"xoii>tt.f.iorx fxf l^rxxolcc^TX, OT6 
MxTxitlx <l*rof. 'VV- Tfxo JPIxxoo of !->»»» I'lj^-sit-io-xx icx 

tfko "Woi'lci, 180 

8>jrxitlx - 3F<.oao ( I >i'. X*-)* X*’xxTx<laLroool txl l*i'iric.-iy>l«_*« of XtxxtJio 

Oor»-ixxjiLirxic*#x.t- ion, •‘xtiV 

tSrnitlxolls ( I Jr*. C’. -J . ), ^>. V. ■Willitxmw, xxtx^I •!. W, Avory, 

l-.cvXoi'xrt.ory jorinx^^ix-thi on H igl i ‘I'tif vjr*o Xto- 

txTxo<>' j'Vlloyfci, 4 24 

JSxnit.w 'I'l**^* >V ilof.i't »|>i<.* txtlifxoa-t ionj=s of l^l»oj-»j>liof'xr«, 

lOl T 

fc>»oytlj fC3J- T"*.), fS. C>. JVIor’gxxn, xm<l .T. O. XJtoy<-f, Tlit^ ZXioloftrio 
c»f 4 10 

Hirxytli ( K*- *4->* «tn<l X*r-of. 'll'. O rtxlxaFxrxx l-ir-ov^^xx, ^Xt4«-o«xt of 

IVloni. lilixno, 2 84 

J'^inylli (l-<. lx,). *S^<rir //>*»#</> -t / jjcelirto return : « USTow <ItxT*L»oi>* 

ifosronw Ooctr,!, 163 ; ''I'lxo JSt m<*.t,nro of J-*<zlc3f3rt<' lOlT 
»Sixtij-xpx (X>. I.)* «LTt<J f-1. j^Vldon, I'ontrxxl of t-lio l-*o«,c*lx- 

iXot'Ojr* Ijy I^**r*i*.<.li*»lxlorl>of» 2 !iino, 143 
Striooyj (1^'- 5S,>, l^^'rcxm Hac* 3^3 oi>ot.i*orri*-fi* to tlix* IMa«lonii«. z 
^ifxKlv of llix^ lXr'o<=xsitfc in t Hilt ixro xaktiil iX-f ‘ligioix, 238 
«iit>\v <l>r. li. W.), iao»xtlxi, T38 

iSocJtly ( f*3'of . f*'.). l»ni>*n*t< of f5<’ic“n<*o n^xon Old 

Oi tion. 1 Hit 

.8<.>It (I*.), 'Xlio l*ot«.f i««,t ion of f.lio rX-owonm»<’'« ' Xlntl t^fciont^ 
of Ziivo. OlO 

iSolotYxon ('•1- l>->, *r’v%’^*x.r*tl«'"cl t.lxx'* »oltt>lkxr-Mlvij-> irr 

g€»oiogy of Ofxml>T'iclgo XJirix'’C'r«ity, 40 
^>onnrno^x•i lio <I'r-of. 1>, JVl. ’V.). tixx'ixrd<id trlio Hoofxxi* modxil 
XXX xd yYX'isfto of IIyo Ncs'W' ItSoxxlxxrxd 1 TO 

(U - l-txt,o»"|>r*t>t*i*t-ioix x>f i^evioxlioit.y iiY l>i»o«wx?- 

1006 

(C'. U.>, 'l^lio I-*r'**]lt»*i.r'«t.ion of Oljloridfj-fi-fo Oc^loixltxl 
X^"'«irTri« 03ci*l«i, 36 

JSont'lixjv^o<»d W''.), Cl!om|.»ovmd»Ti of 1 Sx^nirtxnitum 'X'x^tr a - 

olilorido vv-itli tJortaiir A.m.ino« (1 axxd 2), 163 
iSi>»xgixol ^O.), Olxomioal 3Eaotox*fe* xvliiolx dot O“x*xx*ino tlxo l/'i^ca- 
t.ioxx of Oolloicla, 42V 

{Sj^onoox* (I*x*of. Id- Id.), 'TIyo JHliatory of I3i*itis*lx JMi<l*wrifory 
from 1630 to 1800 z tlio I-f'itsc-I'txtriolc: I.-o<*tnros f«>r 
1Q2T, dolixnor^Kl Ixoforo tiro Idoy«l Oollogo of I*>iy«ic5ian» 
of jL.oxxdorx, 8V6 

48t>orxc5or <ll>r. X.». *1 I21ovoxxtlt !Xl«ist> of I^Tow Mlixxoral ^^ax-noet, 80 
JSy>il>e»y <14.), a|p]polKxt€»d a«3«ti>«taxxt Jootxxxror ixx »jpinxxing ixx 
!M[ CLxxolxoatox* XJ n i »i ty » 114 
teSi^ic-ir <JL*.), 'JTlxo Ida'vebsuoaa , 464 

Oidooxrx A.l«:ox*Jtxon XMCantoll, IT.H.O.S., 

10'.3EL.S., .Sxatrgooxx euctd O-eologiat, 162 
£^poxx«»lor- (O. azxd 'W, H. Il>ox*o, fcjtmcttojro of lM.e»roori»od 

OoUvtloso» 436 

H]prag>xo X*!?. «ucxd Iii, ISTe^lixacMS* Tlxo H.orl>al of X.#oorxlxard 

^'tAoiio. 344 

Hjxrot <0. X>->, ^ltx& .Awnaoriocioa Xxxdi^urx cxa a Wild ITowlar, 386 
3rooxxi^asarx <l]iC»>« \Vat*v*o JEla-dio Itdooojptiorx axxd .A-tnao- 

Os&oxxo, 646» 881 

Htanley <14. 34. >* «»d X^o£. A. W'. ISTaalx* Idiglxor JBEydro- 
oar-laotXMii fk-oxaox lSiil«tJn«»4ci.o* V2S 

8 t> on CJr.>, AiemixxxiXmt>iioax »xxtX ]E*oti:*ogoKie>»i« z Se»i»<ajr«ttio*x 

of Orois fxrozKx M48 :zkum»» 804 


Htax>«oLlo»i (I^rof. Id. O.), a.i:>d J>axdoH, »ood Miactxxxroe*'" f or 
Kay and drawing i:..«xxxd, V45 ; axxd Kr. J. A. Kaxxloy, 
draR« l^cxnd z its INf anagc^mc^rvt axxd IxxxjprovoxExxoxxt, 3^>8 
Sttarlso (l.*ofitia), 'X'Ijo Kf>omoat.oge»nosis of jyfoZoj|o^«?x-^?.« exZcx^ex, 


fcStarlcio (I->. ). axxd l^rof. W . 111. 'l'*nmor, A. Stxxdy of tlxo 
^ Ultra- violet Ujglxt "rransxxxissioxx of Olass, 634 
StaxxlY <I>r. Id->, T>or Kexv*c>gVing»TxxeeHanisxxixx» dor ISrdo 

tlargologf axn l^txn <l<^r irdis<?ljon dot>irgssy stoxno, 33V 
St-ol>fc>ing (l^rof. !«:. 1*.), l^owsi l>iliti<^s of tlio Uonxnox*o Kstato, 
Argyllsliire, f»V2 

«tol>l>ixxs (* 1 .). axY<l C^. IM. Hxilfer, Otx t»YO Oc>xi»fa»»oy of flio 
Uiglxt of Idod 65fcarM, -wil4i I<'ort,v ISlew Vai'ialL»Jes of tliis 
CJlass, 1 02 

Stool (I“*rof_ ^IVl.), I^liysicial Oljornistry and I 3 ioj>liyi^<.*.«! z for 
Stndorxts of Uiology and JModi<»ino, 260 
SfcoolxY <Id-), Soioxx<*o iix IVlodioval <.Jij>lxer, 3<>3 

Stoinaxdx (liL.), and 11. Knn, Tlxo So<-rotioY» of llxo IVlalo 
Cvonad axxd its UofJOXYdonoo oxx tl»o K ox'xx»c*ix«^ of f l»o 
l^'*x-ontal 1 ^ 0 t>o < U y^>o| >liy sis or J *ituit aT*y, ) 1 1 H, 134 
Stonlionso < Tdoar- A<intxiral .7. lC->, 3V1 or tal it y axnoiYgst Ifoxxso- 
S|t3arrow«, 823 

Stop» (K,), Sliol I Uifo r on Tnt-x’odxxotion to tlj*^* I7riti»li 
IVlollosoa. iNioxv' «^dition, 333 
fStofYlY€-?T*«on <J_>r. -F.), Koaltli and Sanitjxtiori in India, TT6 
StofdjoixsocY (Or. 'I'- A.), A C'onti*i>Yxit ion to AcdiiYian 

Ai:«>rj>lo3log>* ; tHo <Jionoro and *SVyf/«r/*<^, 083 

Stox-^on IK. IVI.), I•''orost JSixn-sory AVox-li in Oi'«*at llritain, 83T 
St«ix?v-ai*t ( l^Y'of . ,T . 1>.), 'I'lio A |>j>l ioa ti^jnx of Sc-i<-'noo t4‘» t li*^ 
S1 yo<*j> Industry, 32 

Stoxvart (l*rof. 3. C^.), 'I""!!** ‘ 1 >iixYonsions ' of Soc*ioty, VCtH 
St «-*yxi (11- 13.), arxd 3VT. Hinxll, 'J'lio TTo^* ir*it of tljc* d'l'iiit of 
^zctrifx-rcitrJt (SyrnxgYx l>e>rrios), 21>V 
Stilos (Lti*. C\ A^'.), lntor» 1 at ional t 'oxiirnission on 2Iool<>gioaI 
JNI oi r\ono la tvir«^, 88 1 

Still*T> (llY*. <^.y^ 1 ><.»voloj>riiont of tl»o Tolograrpixono, V3l> 
Stiilwoll <S. 'I', t'-), Id-iln -sfiosoiiing of 'fimlYOi*, Vti 
StirlixYg (;Nil. W.), a|-»|.:>oiiitod <?liio£ of t lao 1 -JnroaiY f>f AnYorjesn 
Jilt 1 inology, 348 

Stoc-lcliixnson (If.), «k.nd Jh’. AA^ixxcli»c*lx, f roflxxotion of Utti'l>on 
l>io 2 cido l>y fori »*ontat itf >n, T86 
St'0<*lclo>* (1»- JVi.), C4<!ology of 5^a.nv;il>ai*, 623 

Stojtxor (iJr. f. O.), C'osn»i<» Kixys cxncJ a C’yolit* Uni v'f^rso- 
lOlV ; <*lo<»te’k<l to xi YM^s^j^ari-li fx'^llo’W'slxi j» at fxnxiianuiol 
t’ollogo, t Uxxjilorixigo, 40 

St 5 .>rmox- (J'*i*of. C'.>. An f c-lm of Sliort 101f<?tt‘omag’n«-*tio 
VVav’'*>w ar»*ivmg HriX't^ral Sofonds after tlio fmitto<l 
Signtxl, 043 5 Sliort. VVtYx*<*. I^Iielxoos »\n<.i tii«z Axirora 
Uc>j'r*xxlis, 68 1 

Stoylxo ( i< . ), A Oixso of l-Cc^Yxxxt ioxx of UiglitJnf*: in JMc'i-ixlian 
JPassago C>7>soj'X*at.xoiYs, 4?>8 

Stx'ixdlnxg (Id- 1C.), ICffoet.s of A1«>iwtxxro Olitxxigos on l^viilding 
M at <5i*jals, VOO 


I x’^an Strac'loxi <A'.>, fossil lso(.>o«l t'msf.tieoa, 038 
[ Stratton ( f - *7- IVl.), tf-lY^Y-tod f>roft'SSor of ast»*of>liysies ixx 
! CJaxxxl>i'idt 2 :e Uni v'orsi t V', 82 7 ; iCc*lijYa<» of JVla.x'* O, 

102tt, TH3 

Stx-anss, *J r- (AA', 1 j.), I"! volxxt.icYxx of KnxxYa,n foot, 233 

Strootor (J_>x'. Cl. U. ), Koxiseit’s 3><fodo anti tiio Origin o£_ tixo 
jNotOflxord, 233 

Sx-roxxg (A, 31.), AVost A.x*Yox'icia.n Si»eeios of tl»o C ionns 

1 V#a.s’/anr//a, 234 

Strxzggor (S.>, lixflnonoo of tl.ytlrogon Ion Ooxxoontratioxx 
on tlio f x-otoplasnt of Idoolb Hairs ixx JSforc/e^/JW. Z9Z^lff€zrc^ 

1 18 

Stimvo (Or. 0.>, Xntorstollar Oalo.iixjm , 282 j llelivixn 

Uiixos in Stellar Sfxoetra, i>04 

StndniiSUa (frof. f . 1C.), X*xzrlcinjo axxd tlio Oisoovory of 
Oolls, 402 

Stvxlxlnxaxxn. (frof. f .), IdeatlxX, 803 

Stxxrm ( U.), and T. SimaUova, 2Mdcrol>iologioal f xcaxxxixxatioix 
of soxnt** Si>ecsixxxoxxs of Sixljtjlxnr from tlxo Orimoa and 
Txxrltostaxx, 263 

Svilxralxmaixian- <C1.), fltxstio Oonstaxxt^ of Sixxglo-eiystal 
A-lxxminixxxn AVixTo, 630, 036 

Snoss (f:.>, ooxx ternary of tlxo Ixirtlx of; jxroposod znomorial 
taolot to, in Uoxxdoxx, 31 

Svxlcatolxo'e <A^.), f Itxra of l»ost-- tertiary a_>oi>o^it» at OITroitskoo, 
near Idosoo-w, 226 

Snmmorlxayas (V- S.>, Xdovisiorx of tlxo Anatralian Sfjooioa 
of 820 



xxirsr 


JSrci/ 9 n€^ 


IP. I*-), ».jrtiiole>3, *737 

^IVTiss IVt. MT. JT.), T*Ho ]IMCot^l-^XYmxiT^OH» 63£> 

< 53 if Ooorgo), 'JEf*ift>y 'V'oetx-s o£ Tt^daxsfcr^, BOB 

voc i |cy <*X*. ), ««.n<iL 13- T1 j.cs 3M[olooixl«.r* W'oij^ljLt; of 

W «=s»-rYc»oy«.oio , 3fl 

53w^ci.ir» (T^fof- O. 53t;j:*vjof>vir**d ZE3*3ijariri«ioj'iriLg r 3f>i'os»oi», 

53t^a.t>ioH, etod 2M«.soory, 1S(B 
53w£i.Ta. (O. 13.), -/i\|r3LixTiia,l Ta.io-lir».;^s l>y'. TOfS 

fSw'Jsi-Ti. <53ir *loc*of>li 'W'ilsoo), <i0Tit:ori,4a.ry <>f tlics l>irt:lx of, OSB 

(r>i*- 'W'- IP- 0-), Oo«rTCxic-* l-t«»,di«.t^iori ».rjd I^«,dio«..<‘triv«> 

54weLrt-l» < H- 53.). /V«i#dio Flii*de=t in 370 

53 w«mcs;v' <A.). ol«><^t;c?d oii> lit>TJOT'«,i*y' JXiomlrst^ar of t/)ic» .A 
Ins^t.it.Txtt" of JHloot-fioaxI JRixpfinoof.cc, IBS 
53'wiJXfjlo < W*. 'f*.)- -Mot>tx:7tonirt. in f ixes I >«.-fco l*«.lxxx. *1-Jr55 
53^dori Ixautxx of t,^otnlso (IjOfd), iofl* 13 irfclKltxv of, 30 


<13. >, liolol-- tVTid iVI . llo«<st>ixil>ot-t, Tlio Umo of 

53r>lid CicxiJ&tl ic* ^llcjxli« fox' -tlio f3*ii>o?xifir*ax1 ion of 13«t.orrt. 
SOS 

f-ox*fr*a.ll (US'- IVT.), fr3<--lj iodt.t». «, Ulind 

iMOfjocI ISTow t.o tlio llr-itlwH iTx*x, f*OB 

Ttxwixdex (1^.), ixfLci W'. 13- Clixi'xxor, i-r> «i»'o>c.^'’l 

Tl.4X«li<"-«l in JPlij ixiojpj, H74) 

Tcx>'loi' < l-'j-c'sf- CJi'ifliMj), H,*x<“ifxl 5?Ioxx*=*s jxrxtl Tlojxd lt»tlioo«. 
•'I’n^-loT' < E*j*r>f . iA. E-), cvnrl C’’. 1<', t3li«T*txi*-xx\, iVl « »<-:li*x.>x i*^*xl 

rViollvorl for* fc3olx'injx l^ro lj»ltiirx« of l^'loxv i«j C ?ojxxpxi-o««il>l<s 
Klnici«, B30 

Tixs^'-lor <I*E'of- Tf. 53 .), 13 loiiX«sn r,»xr‘V' I Olio mis* tx'x'- 

jVrlixixt^od fr*oxn '■* .-.V Ti'isciUmo oxx Tli v»^if« I 1 'IxotxiiMf x'>^ ,* * 
.7S3 

T«i. 3 rloi* < r>r. •T.), C*onil« ‘ixwililo fltxjai iVToditic'ixl^ioxijr* f<.»t*nxocl 
n.rj<lor flio Jrxflixom'o of J3lo>o t j’odisloMc* 3<17 

'f’olxolcexxxo <C>_>, IVt oditioix-fcioxj of tlio A.L>ilo»xxiTXEx-l 

JOxcfci'oixxit-.ioM in JL>!r>rferir>.si Uollor <X>. 

I'tovx'sc ) c*«.n£=»csd ir*ix«il i< • C '«.»!> x*#xt: ion, mt4- 

Tetx.C’liot' CVV'.), jafift t o C jl 1 tx«^c>x;v ITni x, 7 o I 

Tolfor*d <<3- -f-), 'Plxcs JVf «.mi^t»xxx<.tjxt: of Mintill WexxHixnd 
j\l*0£XS. -^SO 

Teslford <T.>, A. xrxoi'nor'icfcl l^o, xa.nvoil<»d. S 1 *4 

Tcsirxfxlo <0.), TIjo rixfx^t'fxi'cstixt iorx of Wtxv»^o 

iVl oolxtXTxios, 04 4^ ; Tlio 53oxxt t.C5T*iri|4 X-^ov^’^oi* of »*. fljExx'O 
TSTnoioixfii A.c?eord irxK f>o Wouvo IVtcsoJxtxxxit-M, OH<» 
Toxxxfxlofoix <I>x*. -T-). OvxK i Vixtr.ion of J »oi*o-nTxi«i I Coffon in 

13gy pf , IBO 

Toi*«-«JI«. ^T.) : mxd 53. tl’i|jfa.»i. t>of oi“ix»fxf ion of llxo 53ojtX“13<‘d 
dixrxix^ 13 ix-ftlxti XXIX. !«.<•«, OBG ; ixxxcj IT. J^Tixlctxyfx. A3lotf?tvri<? 
53p£i.x*)c». 73 

Torroy <11.), xxnd IT. l>i«.mon<l, OryMt-ixl 53trnesf-«n'<» of 53ilx'"ox' 
53xxl>fi cioj*ido, lOlO 

Tor'i'oino <13. t*"'-), «.n<l 11, lion not-, Tlxo Alo^ioftf of XTt,ili«i*t.ioTi 

tsy tlixs Or-ji^xxxiiisra of f-lxo J3nt?>t*^y I’t'e*** Ixy C>>xi<Atx.-t.ioxi« 

«md Uxo l^rolxlom of f-ho JPood 'V^xx.lxxo of jVI^saxIioJ, TGI 
To«clx <a, J.), »€>?c of GST 

Tlxcxysen (A. O.), xxnd X^. I->. <ia,llowa.y, JF*o-w<»i' j\.lc*oljol from 
"V'ojjfot-aa.lxlo l*x*odxxc»t;s, TO 3 

Tliet-y <A.-), A JPTow' llnprost-id from ^xxs^f j’xxl in, lOlO 
Tlxornajs < Or. H, Hn.Kxx«lxa,w ), Tlxo Oxxfciolo Sifrixof xiro of 
■Vfoiiosftoio Oyoxxdonxi I'ronda, OOH 
Tlxoxxxns* <.l. S-), *.«fV<?t iori of Arnraoxxia. on Oxsjrrxmnixxjm Tofcm- 
<TxIorido : Oormnrxnxrrx Ijnido, ] G3 
Tlxomna <r^rof. J. fcJ.). Tlxx? Oie^jxid l’*''xxol J^jrol>lotxi, BGO 
Tlionxets <Or. 2T.), nppoinfod prxxfx^ts^sxor of on j^inoorin^ «.!> 
XJixiv<»r»ily Ooilofi^o, CJSnrdiff, 7GI 
Tfxoxxxxatw <53idnoy Clilolxrisf ), nxxd T. Oiler lxris*t., THo 13llxxxinn-’ 
-fciorx cM l^lios»plxorii» from IMild 53 fool, STl> 

Tlx.oxxxp«>ion <i3d«tj|or O. Al.), Mfxrvoy of Indicx. Tixo Tido«, 0513 
Tlioxxxpsion <l*rof- O’Aroy W".), Tixo Oc>»oi>lxy»io«tl Tx»i8t>ii>xjit>o 
«.-t. Xlor^on, OB 

’^Cixompjsoxx <AT»as» <^ort,mdo Onton), fo Oondxxof exxx Ax*oJhaxo- 
lojprionl Xnvo*it.i# 5 nf ion in fSoxxflx Afriern, GIB 
Tixompiaioxx <I>r, IX. >, XXnddoolc IXioloKy, 3?1 
T}xox]3Lpjeiozx C-T- XX- >, Orow-rx orx ^^dx'oxmXlno, TOl 

Tli.ox3aL3f>»on. CJ". X^-)* Tlxo <Xoxxoml 13acpros«ion. for Hoxxrxdcur'y 

Oc»ntdlfioKx«i eund f l*o X^irniLi^ of Oorrolnfion, OOB 

TXxoxnpKaoxrx <jr- 3-), 3FCarjyit,i^ijL»e» * ll^cftdixxm Oloolc,* 7SO 
Tlxoaockflion. <0.>, Tl»o XCacisMbonoo of JB'ovxr XXlood-Oroxxpf# in. AXebn, 
KSiT 

Tli.oxiataoaci*. T'Ho Tolrt-l 53ol«.r of Oct-. S2, X030, 

OOO 



TlxomsEoxx <X*rof. 3Kliilxxx>, doefesd blxx lxonor.«txry znomlbor of 
flio >!VTncrxc«.n Xn»fit>xxfo of XSlccfricaLl X3nj^inoors, IBS 
Tlxomaon <X»rof- O. I*.), Tlxo X>iffrBfcc5-fci<>n of Ockflxodc X?lL«i.y» 
<S), T3 ; Tlxo "Waives of an EJlocfron, S70 
Ttxomsoxx <I>r, «T. jfVllaxx), IXradxiopoel IVlorpfciolog^y and 
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Airslaif->« in Xl*o ArcXic-, TXm^ T.T**o of, IDi*. W. I3z*vm*4, 33 
A-lt>nmon-J3.:?cod F^la«ma JSngfar, Tl*e> IVaXnro of Xl*o, 5C. 3Z>i«olio, 
3»7 

A.loolzol r Tlzo IVlodioal X*rofo«Mion and, I>r. ,X. X>. XXolloaXoxz, 
23£i ; TXio I-^X»y»iologcic5al AoXion of, A. Clalanzizzi, 300 j 
Tlio QnosXion of, JT. A.ma.r^ 034 
AldoXzydow, THe* Oozxdon»aXiozz of, 'W'iXlx lVit.ro-I>iaooXo- 
ro»oz*oinol, JT. A.lgfar and. 2Vora ]VI. BtXaoJXonnoll, 032 
AXdol, Tlxo IXolza’vrionr of, in X>x«? Aninxal IXody and in. X^maXz 
Or#?an 3Pxzlp«, T*". I..iol>on and Cl. XiJlArliolt, lOl 
AlouXian X«slo», X**ind in XXio, X>>?' Xlzo ^^XcsOraolcon-KXoll 
3E3cjc>adiX.Son, 1 OO 

Al^se in JSodixrm jF^liospliaXo iSolnXiona, W. 3R. TroXXor ; XZ>r. 
W. XX- X»aaraal1. 720 

Alj^^al T>oj>oaiX» of XTnlcar X^roXorozoio A^o in Xlio C3rrand 
Oanyon, A-riatona, I>- 'NV!'iiX*€»>, 030 
Al^olxraio AriXlxmoXio, Trof. XO. T, X3o1l, 03 


AlUialino 5 l^arXlz t iXaiiclos, Tho XXazxd RrzooXra of Xlzo,. 
(1> Oab', Srii', <2> XXaXf', IVX«X', IX. O. JToXxnson, 747 i 
IVloXalct, Tlio Ory«Xallixto SXrxzoXtiroft of Xlxo, <1. X-.. Olarlc, 
A.. *1. X^izx^, and. ,T - I*'- Xiydo, 7 14 ; XjXo<.$l!C*rt ixx Xlxo XiLola 
X*nnixz«nla, Tw'o IVtsw* lI>op»o»iX» of, V. Vlodavoc;, 304 
A.lloy Soldor, Tlzo JSXron^irXlx of a Oadm* vanx -asino and. of a 
Tixx-load, C.’. XI. JM. donlcin^, 423 
Alloy« z I>io-OasXin^ of : CJojzjrxor-rioli, IX. O^^ndoi’w, IX- O- 
XX<i'#xdor, and V . '’I*. S. XJ'oMXor, 424 ; of l^o-w" JMetlXin^- 
X^oinX, ■'f' - 1’*'. IXxx««ttll, W" . O. Cloodritrli, 'W. <Jros 4 «, axxd 
(in jzarX> IV . I^. A.Jlon, 424 ; XC xxXoc*Xio, W'ox'k-sof Xcsninjt^ 
of, I-*’. Xlar# 5 roa>.^os txnd IX. -T. Hill«, 423 ; 1 X i #arXi - Xonz - 

j3o**atxji*o lX*»«i*5Xanf.*ro, 1 .#aX>o rato r*y XOscfn^rimonXM <>»i, 

X>x*- O. -1. JSmiXlxollst, {S. V". VVillianxK, xxxxtl J. "W- Avory, 
424 ; of A^lTxmiT»i\im, 'Tlio C*oi*«Xi€-\it ion of t IiaT, witXz 
I iSilic-oTi, an«i Xron, SS. €J. €_"*. da’-yot*, XI . VyV'". 1 - - 
1*1*1 llifijH, ti.nd IVTi«w 1^. JVI ann , 424 z of XXotn^Xiv*' l«<^XalM, 
IVloXlio<l« f<*r fclic* 'r'lir^rmal and IVl ic* rcsMoo^ii** Ln-s.'OMt i^aXion 
«»f, W. H nmo-XXoX}»t-‘ry , 423 ; Tlit- Ooi m*'**-- IVlatcnt^imn, 
VV". XX. X>. .Tono«- I*arX 3, 424 \ 

All XI vial l^ro^fit^oXin^ r To«zlmi<-al In vt'wXi^at ioix of 

ISc'ononxio Allxzvnxl JVtinor«l«4, T >r. C*. XXaolmrn and 

XX. XI. IVTilnor ; IT. W' . A rix issXrtin 7 », 704 
Aljilia F*arX i«r*lo«4 from lC-»z*lixnzi. TIjx'^ XXat^' of Hmif,«ion of, 
XI- ,f. Iirad<litf-I< and H. JVI - C7xxv<', 730 
Al 7 >int> X*aXlzolo^y, ,1. <_** inwlan X in, 20 1 

Alnminimxx : arai Alnmin tnrxi Alloys, Tin* Tr*'*xtmont of, 
wiX-li C^l»lorinc^, l>. II. Txxlli«. 4 23 ; X.> •♦■>*■ CJ*x>it.in^«. X*ro- 

la^rt.iofcj aTzci l^r4>d xi*- 1 ion of, SS . X-,. A rt-lxl* xzl t , I’”. J>. 

lirofifan, and d. VV. .Ix^nlcin, 424 c C>>i;id<» m ISla^K, Valn*> 
of Xlio 10 >:7Jar»ssiot» X^a<*Xor of, I. K iX»xi jJCort >dwl-cy an< 1 
SS. IXcidin, 034 ; Xlit* Worlxin^^ of, U. T- J*»iinton', 300 ; 
W'iro, tSiTi^l+*-<*ryMXal, l-Ilawtic* € 'oiiMt-an t *4 of, 11, JSnlj>i*aii- 
marxiam, l>3€> 

ArxiaXoxxrfci in Re *i<jn<*r*, W’^oi*l< an< I T*la«*t- of. .7. T. 'VV’’aXXfc*, 772 
A.moric*«x., ''I'lxo I5xxildOT*« of, l>r. U. fX xml in^arXon, 34 1 
A.ixxorir*an ; A»Xron<xm i<»n.l iSo<*iofy. 4*lf»<*X irin of IXi*. H. 

X>o«1andro« aw *xn lionorary xn«=*ml>r*i* of t-lix', 7 32 ; IXxxtM, 
C5 . tS. JVmioi* and Ci. IV| . Allon, 233 ; l-It Inxolofiry , Hxxr«*ax» 
of, IVl- W* . 5SXirlirx|JC «x|>r>oint.f»4l diiaf of 343 t 

Indiazi : aa a W'^iltl It'iiwlor. Tlicz, <5. 1>. {S|>i*ol , 330 ; 
IVI n.'=»ie*, IVfiajs X'ranr*o« 1 >r> namorti, 734 ; XnMXiXxxXo of 

XCI«»<''trixtal Hn/Brixioora, «*Jo<*X.ion *x« lionorary mc-mla>z*« <»f 
T. A- I-Gdiaon, ,7. ,7. IJarty, I*f*t*f. IVl . X. X^xxfzm, A. ^Sw'«xs^*•v', 
arxd X*rof. 111. Tliomaon, 132; X^tznd jSnatla, IVTinnlV'. 
XX . 11. Ualcor, 210 ; IVXotx of fSc'it'T****^ : a H*r>^ra|^lzi«'a I 
IXirooXory, x*diXo<l l>y IXr. ,7. IVIx-Kox^n <''aX1.«5ll xjxn*! .1- 
llaX-Xoll. X^oxzrXl* odiXiot*, 234 ; XloXifors, H. 1C. Harriizji 
and I-*"'- •!. IVIyora, 434 ; X.J*z i vor«iXa*a axxd : CJollo^oa. 
odiX-od l>y I>. A. IXoX>«%rX«o» » , 332 ; Aaaoc'iaXion of, 332 
Amnzonia ; X*l»o« 7 >t»inx^, and Arairix"*, Tl*o X>iolo<*Xrio Oon - 

aXant-a ol, H. I-I. Wataon, 332 ; Tlio AoX-ion of, c*t» 
CXormaninnrx 'X''oX.rao3xlox*idx»> z CJ! t^mxazxixxnx Xinido, JT . 3. 
TXiomaa, 133 ; TXio I>oc*onzf>ORiXion of, fc>y Jhfij^X* 
lSl«*<?Xroizs, 7*rof. »T. O- IVTcrlJx^nnan and C4-- C4rx»on'woo<l, 
730 ; THo Tlzormal I>oc>'or*zfzo«iXion of, xx fJtfj Tix lVXi7t«‘*l 
l^nrfKxooa of Txm>acaX*on and TlaXinnm, IX. U. iRxxr’Ic, 7 I -< 
A-mj>oro IVXoXor, A.xi, for IVfoaMxxrin^ OnrronXa of Vary XXij-r*» 
X?'ro-qxae>n<.-y, IC. H. lUonllin, 733 
Amj>lziX>ians of 'Wostom IVorXlx Amoric-a, 1. XX, fSlavin, 74/^ 
Aknaf>XiylaoX>oid Sltoolc, I^roXooXion aj^ainaX, fc>y 1Vloatt*-i 

IMajO^oainxn Hyj^oanlplxiXc^, A. I-xxTni^ro ‘ and JVI in* -. 
JVlalctafzIno, OlO 

AnaXomy s Sloionfcifio, OxzXlinos of, for S^Xxxdont-a of ’’.v 

and IVIodioine, doaiiiirnod Xo jSzjmpziomonX Xl»o XJK-tjal Tt-v * - 
ttoolc: Toaoliinja;, ]Prof, W", lL»nl:>o»t»Iz . Tran«laX-od t 
Trof- H. H. W'oollard, 003 

AnctionX Oeio#afrai>lxy in IVdodorn KdnetaXion. I*rof. .T- 1*" 

IMyro», 470 

Anf^io»f>orxna, Tmo Ha1:>iX in, I>r- A^noa Arloor, 230 
An/?ola and IXTiodonia, HaXxzral Xrli»Xor>»- of, 213 
Arximal z "Oiaoasosiin IHIli 2 ;aX>oX>xan Timoa* O. IMTaXXxoaon, 13:* 
of Xlxo Oarlaltad Oavom, V. XXailo^r, 302 ; :Kr\ 3 XriXion, l -t* * 
raXory of Xizo X>iviaion of, AnaXralia, Ojponin^ of Xl:k<F*, :t7lf 
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Or%tZ^ JT-wi^sc 


X2ci:x: 


^Txi33rk«tls^ 3MLov©TO.orj.t;a of, CSotoo Ht>a.t>isfjiocLj I^jrofeloms oor»- 
oe»irzxin^ fHo, I*. JL^ctzcbx^’V’, S5t*ii 

z <'X'lxool>- ), JEacial- iiz 'X'z.i»'l«;oa'fccfcTi T X>ooa, 

JP'J'. I. Olzodolcirz, 3HO j ‘□["Jhio JProl>loxri. of 

f ofof-tiozx of, l>y- IV£o.la,r*ia I X^lcuarszoclia, vozdo*' JVa.foi-eLl 
Oozxlifciozza, S^. "V - Ooi*iolco,j«., 33€S 

ics s XC>ci:>oclif ion, ^ USTow, -4-H7 ; Iilxciploz'ebf ioxx, SSoroo 
3Px*o t>loo:x» of. Sir JtCdgo'W'or t>lx T>«kx^id, 4-HT i JE?“lyixx|^ JtOsc- 
|>ociit>ioo« to t-lio, 0250 ; J-.ifo, ,Or*. X<. IST, JF{.tJclxo.oso 

iijro'wo, l4-4r 

A.oti<-la,stio fjtorkd i oj;^ of XXe»o-ta,ri^olt*f' X$fii<z*u of J_>ifIoi*or»t Ojrosa- 
SiocttiOTxa, Tixo, -A., Jr*'’or‘|ixzsorx a.od ,f _ f*. Aotlro’ws, 060 
y>L-zzt.i<'olil:>«.<-iIl»ja feSojrotfit'Ta.jp v, I--?.. Vioc*oxxt>, 408 

-A-oti -TVf £tla,T*ia.l Aclvi>*OT*>’' C^oTOoxittoo, Oi'f^ebTxisa^tioo of ja,xx, f>y 
tr-ho IXo«s !1 HHtitix to a.TXcl Uo«oit«.l fo»' 'T'fOf >ie-*a,I XXiaofxaoa, 
183 

-An ti r jri oii,v : X3ot ina-tioix of Qizzantitioa of, irx tlao 

H'omi of t->tifc>ixxo, ,T . <Trz»,n1:, 830 : SSl> TV, Tlxo 
of 'X'l'oOlir Torxi»o<i, .1. 1-5. <_Jr'c^'on txncl I-t. *1- lL,«xzxjs:. 

342 

.1 tano, 60 

Ant*i»oi>f i<* Conx j>«>x»a ; f^onio X'xa rtfioi* L>oi'iv*xtix’-oM of An.il- 

cixaixxolino, l^t-cxf. .1. t'olioTx, O. It- ilrow^za injjf, JS. 

l£Illirxjucwx>i-tlj , sbxxcl 1-t. < ^ ta]l>rxvxa»oix, 

A^>o« exTicl Alon, IHx'avint^ €*f, l-*rof. C5- l■‘21l^ot «nxifclx, 628 

A fxla-xxifxt i*.* f^xiirf *x,oo», of, ’X'. iSxxxitla, 116 

Aj>fxlx‘ X^roow, J-toot JWx’wtoxn of, W- JS. JXojjjora *x>n<i AT. O. 

0 38 

A q[tia.t'ixa ri a 2VX it'X'o*<r-oj.x<^, A Jl. ,T. f^<*oxxff •x^l< I, 321> 

A.X'axx<^^XT*i*i.^^, t tx.t-S4 of, txxnl C ’liaxrxjjcoa of Climxxt^*, lr5. 

Alt'3c*ixx< Jox', T30 

At*<» matl S^Txxxrlc. fax of tlaxj JBitxlocjoxaa, ''rijxx, 1... tx,xx<l T-0. 

lllcx-Ja, ITJ 

* -Ar<'»v * ixx X*ont»x<*t- Otxt ax,! v^airt, J >o*fin il^ioix of, X”. T*. l-icavx'tloxx, 
<i4V 

A.a’gcoii, f*vn*<.'*, Jhiloc-f X'x>xxts taxxd J^v>«iti'vo Toxxw it», JW. A*, dcx 
fSilv^ai, 262 

Af i«tyox-x*nx-x, Hi< »l<>^i<'xxl fSt-txlji lit of X” . A. W’^ooxla, 

70T 

A.f «t-*o »*• - <-ox» t tvirxixxii^ S^ljfixxjo: ira C-*xn<_*xx«vis, .^Vrxo.I>’'aia of tlxo 
W'axtor of aixti, xiatcaN*', 22 T 

A.r tof «.<-t « axfr4 xx tlvxitlc' tc* tlio Olaorax isHtt* v <J>f tlxo Ooll, l^x*of, 

C *. It:. Waxlkof, T03 

A f t-ltfxxfxocltxix I'l . to. Ir-wixxjJC, 68T 

Afti*-«ti<* C'i*x»*xt.ioji xx»x<l C’oainio Ofoxxtiora, I^rof. JS, Al€'»->ca,xx<iox*, 
670 

^S<•llio^i to, «L l:llixx«l lasofxoxl IN'o'W^ to tlxo 
llfitirtlx l'''’xxxax*xx. T>x-. W. Al. ''Fa.t.t.oraa.ll, 608 
AsHtlifitlluro Ar«*,t ioxxaxi lOatoto, TTljo, ctixcl Klxootiixj^ lX,i^lat», 

f>:52 

Aalxxitaa-s ItlACjfxocli tioxi of tlxo < loolo^iocxl IVl of:xoxarrx of tlio 
ILi-oixixxjsraaxl AoeKix^rxiy , IVlettoxritxiM Oollooto<l l>y tlxo, 
A1 . T'J'oilrxoxxx'i?, 83 1 

Aaint-ix*. 13ix*d« in A1 **.m1*€x, f-I - H. S-wixftlx, 376 

Ai-»liV> f>if<5c.-tOf 1 T*lto, «. Oxaiclo to 81<*xxfC'ow of Si5ipo<*.i*x,lisocA 
IxxfcaxTxxextion ixx Cifxxtxt Hx^itcxin cxnd Xx*ol«^n<l, I^clitod l>y 
<4. 5^. JXaxx-viriolc, I SK 

Aaolccx (CXxxolc'WCxd X-HE5crl,xxt*OM>, r*x*of- K.. ATool«.o»*j i, 801 
A«|->ox*^illomyooai« of Uooa, Oonooxrxxitxj^, -KL. Toxxnxa,noff , 

408 

A orysi<x 2 n Knacyxnoa of, IC. Onlaixxxa., 402 
Awaimilext-iox-x exxxcl F^otx-o^onoaia z S^ojxa-xraxtion of Ofoa fxroxn 
IVTtx^l^:aa.a, ,T. Mt^xnafiolcl, 804 

A«Bo<*i«,tion of Sjxooial H.ibx'^ktios eLxxd Infoxrxnextion Tr5xxx*oa.tixc, 
0:x:ford Afoot ixx^ of tlxo, 406 
Aatofoida, FcxTYxllion of, l*irof, 1KL- Hixrexycxxna., 71 


AS^'ritor^OMiOAJ^ 2 !^^oti!:k. 

C’ox'xx^'ta c 

Ox*Tt>it of Oomot IE*oltxoxt-Wxllc, 34 ; 'T'lxo Ajpf>x:^a.olx of 
Oonxot T*on«-'W'ixxnooito to tlxo Ea.xrtH. in JTnno 1027, 
'l>r. Tt- T. A, Irxnoa, 400 j Ooxxtxots, 623 j Txxyloxr’a 
Ooxnot, ~K>oinLxnvxtlx, 743 % ^Q'o-w' Ooxnot, 866 ; F'ox*l»«>»‘*» 

Ooxxxot, I>x*. A, O. I>. Oxrorxxxrxxolixrx, 036 

Instxnxxarxonta s 

of tlxo jp’nttxrio, I^x’of, O- VIT, TtitoHoy, 34 

Axotooxra i 

. X>ojp3nroo of Aoonxrooy' of Alcstoox* Olxsor^extiona, A, 
35X7 5 An.@fuat ASolooxra of 1028, XV. X>onnirx|$, 

”87 ; UMlototxrei «M3d Alol^ox*itoa, A. XX, Hinlca, 416 $ 




Alotoox* of Hojxl. O, W’^. !•". JXsnrxingr, 453 z SSootoznl^of 
585 ; TTlxo l.^onxd JMotoox*s, l*fof- H. »lx»nloy, 
'743 ; Hfo«xt JF*ix-ofc>«.ll of So^xt. 30, XV. jp'. i:>oxxTxini«. 

*7 43 z Tlxo J-.x=><xnid Alotooi-s of 1028, W. JP, X>txrxxxinK, 856 
Olxaejfv-xxtofiow z 

IXo^oil « of thx- Onmlxx-it^i^n Olxaof vfxtox-ioa, J 42 ; T*xxl>lion- 
tions of Hesr-^odoT'f Olx»oi-'v*i,tox*y , OOO 
l*la*n«?-t« r 

Alox-oux-y «, Moxrrxitij^ Stsxr«, 108 ; ««,txxrxa'w (^cLtollito 
J- 'Wolt-jot-, ,1 X*. . 183 ; f I^on jnncstion of 

XJx-»xxixx« M,nd a. «t**,x', 453 ; 'Tlxo 'I^rax-nait of IVfa-i-onx-y irx 
>Iovcxmh>ox- 1027, 4. I*. JL-.a-i^i'Xxla, 40t> ; 3'lxo X*lM,not 

Afoi'<j.cix-y, lXxada,xxxc, 54 0 ; JVTinor- l*laixots, 585 ; Tlxo 

*Xota,tion F^cxx'iod of Nc»i>t\x»xx^, J. U. Atoox'o a.zxd I>. >1, 
Ata^^xiacol, 6<>3 z I?lxo toj^x*#xjxl*M of VonixM, If. 15. IXo»s, 663 ; 
T>i«t taT*>xnnoo« oxx -J oixito**, IXov. 3'. 15. H. l^l»illin«, 743 
iStax'a ; 

!VIix*ex nncl tlxo AfilliVcxxn Hax>'«, A. <,''-orlixx, 7 1; 

Ifxamilioa r*f AMtcxroixla, IProf. 1^. 11 ix-ay arntx, 71 ; A 

<-ioix€>*»*xx.l 0 *x.t*xloj 5 vio of Mtollax- l^zxt'a.lltx.xoR, l^i-of. I*'. 
«olxlosin|;^or*, 108; e Axxx-ij^ao, F*. 1 >oi|?, 217 ; T-ic-k 

Ol aMorvaxtory C^a-txxlo^^xxo of IXxxdiaal V^ol ooitioa, 217 ; ''I'lxo 
«ir>oot»’nxn of lVfix*a. CJoti, If. 15. Oxa.xcaxxdaxll, 252 ; Intox'- 
♦*‘11®»'X* flJaxloixanx, I_>i*. < >. Stx'ix'vx^, 2i.x2 ; ifl«^t^»l^c>xxM*> axxxd 
Ant.txr“o«, Jl>x'. fS^xorxofr ,1 oxxot^, 287 ; 'Wliaxt lxox-oirxc?s of 
t6o {Sta,»'li^lxt ? l*xof. 11. >2. llxxasxoll, 327 ; Uoxalxlo 

t^ta.r*M xnoexRxxx'od *xt ^loliannoMljxjrjf^^, W. H. \"xxxi l>€xxx 
Ho«, 327 ; A fSt.axi* C’Ja.taxloj^nc’! frorxx <l>6aox"v*aLt ioxxa 

^'■itli tlxo < j roonwirli At f.azixrxxxtl* , 378 ; ''I’lxa^ IVtol t>oxxx*xxo 
AsAt x‘o^x*aj>lxit* t :at-axlc>f?axc>-- 378 ; ’'I'’lxo Oi-lxit of Zotn 

JHToi'oijl is, 15. JSillxox'iXaxi^ol, 4 1«* ; 'Tlio of tlx*=^ 

V'"xxri*vl ale-** t^tax-i- T’'!' H^-^cli’a-x, Di*. H. IG. W'^ood xxxxcl I’r-of. K. 
Ifox't 3cs|.xx*mx^, 623 ; TPlxa^ <^o»nx-****^i<=*'^ t^iilxxs a^xxd tlxo 

FGixxstoin f??j>x>otx*axl JHnift, J. H, IVTooro, 623 ; HTlxo Ox*l>i1. 
of /A.' H ofoxxl is- XG. Hill>x*x’rxxxj 3 fe»l, 663 ; llotox’XTxizxtxt ions 
of Htxxlifxl Voloc*iti«3S «x.t 1 laa^ 85€1 ; ISTova. in 

Alosstot*. 33, OOO ; Ctxfax- Ca txxlo^riio x>f 4*765> JStxxx-s, 074 
Mxari : * 

17*0 </aar‘vt'> of Rxxxxs|->ot >‘Vot ix’-it y , M. < Ijxjxonlxoim, 34 ; •8olax’ 
Hyd rc^xi^oxx If ilaxmoixts, 71 ; llooc-xxt Htalxxx* Aolf-vit-y, 142 ; 
IWr»x|a:n€3*< io fritox-xxxs and Slnxxsjixots- W’'. JVf . 11. CtI'oo.V'os fxrxd 
H. ’VV''. AIa*wtoxx, 1 83 ; A Ilooont Mxxnsjjot, 453 ; 

A Tligr S^xxnsfxot, 540 ; A Kooe'xxt Snnsx>ot , 783 ; Tlxo 

IGoltyxs** of May O, 1020, F'. J. M. »trattoxx, 783 ; Tlso 
Total fr4x>lar' TGcrlijxso of Or*f,. 22, 1030- 0^>0 : A lATalcc^d- 

♦xyo Mxxnsjxot- 036 ; C.71xaxraot or Jfijsfxxx'os of i^olar 
l^Honomcina, 07 4 
IVlisoollaxxxxotxs t 

iVTa^^notio f^torxxx anxJ Axxrora, 108 ; l^lioto^rajrzlxy of 
Ifairxt Aw olixxlositios, F'. 15. lioss, 142 ; -J alxroslxoriolxt 

dor Hamlxxxr^or S?tom'w'art./o irx llor^^fodorf , 1028, 400 ; 

lEiixstoin axxd He>l xxtivity , H. 1>- Oamxiolxaol ; A- IVE- 
Holxox’tsoxx , 585 ; T’lao Indolxt odnoss of Clroolc Astro- 

xxoTxxy to Halxyloxx- J >r- J, UL. If ot Ixoriof^lxam, 783 ; 

XTso of tlio 24-ixoxxr l>ay, 03€5 ; IM cvtlxoxnatioal Tal>le>s, 
1>X'. T-». , J . 0*.->xxxx'io, 07 4 


A.»trt>rxoxnic‘al XTrxion, Iza t-orxx at ion al. Lovdon IVfootin^, 

1 40 

A.stronoj:x:xis**lxo Hosol Isolxaf t , JM«>otixxg of tlxes, in x4toidol%>or^, 

2 14 

A.»trononiy : aetnd Oosxno^ony, ^Sir -Taxrxos ^'oaxxs. 150 ; Tlxo 
If xxxxdaxnontals of, Trof. 55. A. IVfitoIxoll and l>r. O- C3 , 
Afelxot, 532 

Ast.roY>Ixyaios, TIxooirotioal, l*rof. S- Hoasoland, 15|^ 
A^yirnnxotricsal Lonaos, Tlxo l*r ixrxxordial C-ooflfioiorxts of, 
T- Hmitlx, 1 16 

I’ Atlantioo o lo dno Axxxoriolio, 11 xnio volo attrax’oxtso, 
Ool- IT. do Tinodo, 536 
Atmo»|;>lxox*o, Tljo XJ|-> y>or, J. Hartols, 73 

A-tmosfxlxoros, Tlxo IlAlo of tlio, it* tli<*> Oooxxltations of tlxo 
{Blear'S t I>y' tlxo I^lanots, O- Ifalxry, OOO ; leaving an 
A.]pj>ax*ont Sonailxlo Uliaxoaotor , O. ffalory, 045 
A.txnoaj>!horio z IGactinotion at Horxxo, JK- Hxanolxi, 200 ; 

Osoillations Slxo'vt'-xx Xxy tlxo HVficroXxarograjxlx, A^T- X5L, 
^^lolxnsoxx, 008 ; Oxcyi^on Hands, Intor^xrotation of tlxo, 
XGlootronio I-rf»vol« of tlxe*« Ox.yj?On Alolooxxlo, I>r, H» S». 
Alnllilcoxx, 505 ; Oasono, TIxo IVootvxrnal Variations of, 
Tl. Olxalongro, 262 ; Hollntion, Hoj^ort oxn, 002 ; 
Hotontial Oradiont, H, A. W’atsoix, 254 





Title, 


iWr^U'T'e, 

M9t»v’%tML^y 1 «, \ 1 >^ 


-A.'fcoam £ irtio -A.'V'o***».^o X-^if© I^«irio<i o£ cwn* X^r. «J - JHt. JT- X^oolo, 
4>t50 ; !Si** «X An:rk«3i3 «7 dO I ? Tli» X^oclxac-^tiou. 

of OoK^4E3tijrx X*3roi>«rtiio» of filno^ Osbloxilaut^ioo of X5.yclfc>€>rg*« 
Oorrootion fox* t-lxo S i>oj**o« (3), 3E. JPoxToi, ^61 
,A.-fcor»:aic? s lWIC«,;^xiof isxo, X*x*of . IC. frXoxxda., H-S3 ; lM[orxxont<s» 
Tlxo, ]P- "W^oiews m.t»cJI CX- Ii*'cSo3c, d-4rj5 i ’V'olxxxxxo ioxxM 

irx 0<3X‘*.a,ixx TsoxnoT*jxfioxa« Sot'ioet, Orx, A. X-Ta.llixvxoxx<i. 

(3), «0 ^ 

A^foms. Or-oxxoiiig^ of, X^Ixoxioxootxoix of, for* l£^TXxcx>xa.'t>ions 

q,x'x<5L fox 3Sli2ct;ij.r«»s of X-^o.dioolom.oxxt:~», !NXllo. 0_ 0>iO.»xi.i^, 2€$2 
.A-odioxx, flxo r*l>ot;o-e>lo«?t>rio 'F^ltonoxooxxoxi of t-lx^, Q- lWI«tjo- 
X1X.TXCI., Ti>4 

-ATrxi|2?a>, I*. i->oii^, SIT 

A.TXr*ox«., Tl»e>, «xx<i it:.» t5jxo<j'fxviiTrx, IF*xof* «T. O. IVfoX^oxxxxtaLXi 
( JE3a.lcoxi£xri X-#oo4:xxt*e*), 3H 

A-oroxfic? xxrixl IVlctfarixofio Stioxixx«. Tli*^ XTlt;x*x-'violot> of 

tfxo t^iixi *x.B til-x<5 Oxi^^iri of, I*xof. OfiiExj^xo etxx , OSl 

A-xxxoxtxl 33i»F>la.v of ,Fvily T, Tlxo, l-'xof. 3F-I . iX. I^’iX'Ooxx, lOT 
A.“CtJSt.xa-li« ; .tiJxiiV o*raolo#?i«»«.l 3 rte>S€?a,xc*fx irx, S&G ; J*aj£*fv»xo rxxxci 
f3t>ook: JE*xofc»loxris ixi, J>x. J. X3, C^xx a.rxci £j5ix A.xrrold 
l^froilox, 3S i Jhfca.ixifall of, I i «ix dolor 

n’oxxx in, 3TT j mio JK'islxoxioa of, 4ri>H 
A.xre»f xa.lia.rx z A.«ilicia?, A. IN'o'w Olaaaifloa't; joxx of. Cl, X J - Maxcly 
^3>, 1<>H> j X3omlr>V‘liidix‘ <X>i|:> fc^^xa >, A JCovisiorx of Clro, 

Ti'. W. S- XCol>axfcs CD* IIH ; <S), T34 i 13ij>toxa CJSIo. 1 4 >, 

d- Xrl . 3VlalIo<;lx, 33T ; (I^o. l/>), ’4-410 ; l<Ixixljini<ios C^- - 

orxida'), IN'o'W' t^i>e»oioR of, A. IVt. IL^oa, 4-4>0 i X,.>'c*a'xxidM'‘, 
C.1, A, "VV'af.oxlxox*»<x. l^axt: <>, T3 4 £ l:’lx>^aioisC«, C'’orif«^xorx<_*o 
of, T^T 

A.naCxia'a W^afox i*owox, 

Ani:.o3< *daf ion xxnd An 4.ioxc>'>j:<:*tx Aftiorx, C^. IVIonxc^xx, O, 
J3trfxaiMao, and M, l^adoola=*. SS/5, 33/>, 

A-nf-o-olooCxonic? X>i«c*lxax<^o, 31il£fe*c‘t. of *ll''omj>oxaf nx^:^* oxx 

flxo, I*3'. A,, da lixojv^'xxo, KftO 
AviaCioxx, Addxos« orx, ll5ix Samxaol JHloax'o, T04r 

A^xcolotl, *T'xaxii»|xlant>rx-t.iorx of ICc^fi^e'rxoxafod 10x.Cxx»rTxiCioa of, 
A’. IjodyjBliorxalctxy'a, SST 

A.s&illarx feSCaCion irx Axi^faro, A-fx, Jxla Vaillanf -OonCvxxiox Txoat/ 
and T*. A^aillan t -Ooxxt.xxxiox, T-4-4 


y^^-Iwyxaci, Tiro Onxvcs of IL.ijii'lxt axxd Idorrxx>nt« of dxt» JPixoto- 
rxxafxic IZ>ovrlxlr!> SCax, ^V- Oanjon, -ASix 
/3-2-*ax4>ic?la«, Tiro "Volorjity X>i«l.xil*mt.ion. of, aft>r>x X^rxxaitxjg: 

t>lxxong:lx Tlxin JF'oils, * f *. AVlxi+>o and Af illirxjjfoxx, T3t> 

/St-xay», Af.>i>axoxx-t ILS vidoTxoo of I^olaxisat ioxx irx a Iroarxx of, 
■Rr. TL'"- C;!o7c, C3. Cl. AToIlxivxaiClx axxd B. JKLxrxxolmayox, 

z aoli-^ Tiro Toxcio Indoxc of Clro Sifxaino of, H. 
VirxcTont., 11-4:45 ; Smit.lx axxd TTo'W'rrjsaxrxd, 

Acst-ioxx of SCxoxxi^ 30o«o« of -y-xa 5 .^« orx, JK-ivoxa, 0345 

^flaooxx, T^ogox*, Tlxo C'i^lrox of, I*i*of- “W. TC. I^o’wlrold. 

i^Jditod, ’wif-lr DF'oxow'oxd arxd KoCoa, X*xof. O. ICoxxC, 

ao3 

i^aofox’xa, Vi-fcali 4 :. 3 r of, Oom^raxat-ivo fcSCxxdy of t-lxo AoCion of 
XJxoa -p-axxd of ‘Tlxionxoa oxx Clio I>ovoloi>x«orxC axxd, 
ISJ'ioolajs. and d. X.iOlxdxx»lca, SSO 
XllaoCoxial : Afixmlroxs ixx Soil, Tiro lilaCixirat-ioxi of, >»y X>ixooti- 
OoxxxxC» fxom ISCaixxod T»'ilxrxa, T. JF-C. H. Oxay and 3dt- O. 
Tlxo xnfoxx, -400 ; TxoCool y -fcics 3Elxxai>^mo« r Tlxo AoCioxx of, 
f-lxo X:|rHnoxxoo of on Tr-oCoolyaia, lV®oy<?lro, OOO 

13 acCox*iol<>|n<^a] JSfomonolat-xxxo, CT'/i.c oj" 

and, 141 

ISailcal f'anna. Tiro Oxigixx of Clxo, O- "VoxoacjlraKi*^* B30 
J3alcolii>e», CJolonxod, Action of l..i^lxt; oxx, I>. Alxxxxay, H4£> 
DSalcjOirian I^ocCnxo, Tiro, ^x* of- d- O. l!!hlol.«^nnaTx, 33 
!B>aiclxalxa4£ Ihlaxmacx'ixrC. : Tlxo, a €»Cudy in JM^cdlanv^al ACallxo^ 
KKraC-ica, O. H- IK^ayo, 033 

H^al t>ic Soa, Connoxcion of Clro Has in of Clxo, 'wiclr drat of dxo 
Hivox V^olj^a d^jring: t-lro JPosCg^laoial Hcxiod, A, 

dalcovlov. If* I 

Hand aarxd Hmiasion Sjroctxra, Some, T4T 

Hands in Atxaoxnti on of axxd Hxnissxon fxxxrn Solid 

Hodioa, Ttxooxy of Uxo l<'*orrxn of t-lxo, SP. XJxlxacH, 3«40 
Hanlca* Haad;-, Six d oaonlx, 313 

Haxlclxam Ala n ox, Hiliiclown, HxccavaCioxxs at-, SBO 
Haxnaelo, TJxc ScKaamC of Clxo, OT3 

HaantxaclcMB nx ISTafnjro axxd -in IMEyClx, H. JFloxoxx- Allan, OT3 
Haxrfnl HofMaNBwroi* »*onndadon, ^W'oxlc: of Clro, OOl 
HaCaadn,. AViliiarn*, ISTafcnx'aliat. : .ixis Hsaays and 

A.ddx o G M aM S 9» ? 'fco^poflxox witr-lx a Slxox-fc Accoxxn 1* of Iris X^if o,, 
Haaf:xicM» Hat 4 »so«x, 333 


Hat-lrs, Hxxlrlic, Hoxdas and iJ^cvoxx, 333 

HaCxaclxians, Tlxo AlaCuxafioxx of C-lxo Hexjss of, 3SJ, Ha-fcalllon, 
T33 

HaCCoxioa CJonCxadiodn^ Clxo Socorxd X^a-vx of Tlxoxxxxo- 
dynamics, AJo'W' Hosoaxclxos on, *V- ICaxfron, 433 
JSayox ALlxxxrxina, T*lroxmal X>ocomjxo«itjion of, '^N'- l^axxa'vaxxo 
and C3- Atalqinoxi, 1013 

Hoanx IHadio axxd Snlmraxino Oalrlo Soxvicos, Tt’lro T’oxxxxa- 
Cion of a ‘ OornxnxxnicaCions * CJornnany in ooxxnoatiorx 
■witlx dxo, Sl*l 

Hoax Hivox IVlig^xaCoxy Hir-d Hofrx^o Hill Mxi^nod Iry Hrosidonts 
Ooxrlidj^o , 3o 3 

Hoavox in Honmaxlc, ’'Plro, AI. I>o«oxlx01, 330 

Hoox*« Haxjx, Tlxo HolaCioxx of Hydxolysis Co tlxo A'^alidity of. 
Hr- O. Oilrlrs and CJ. V. Slxanixo, 310 
JSoit c K*ollovv>*liij>a fox Sci€^>nt:ifxc K-oaoxxx^slx i oloctions to, 
13 1 ; Awaxd of a. to H. C'?. S. AToj^aw, SS3 Alomoxilftl 
l*'ollo-w»lii;n« fox Alodicsal Hos^'^oaxcslx, A-f:>jxoixxtmont. of 
l-oxd Hxr-yloi^li xxs a Txxxstoo of tlxo, 333 Hlo«%tio?xs to, 
103 

H*=»lj^iarx Toloi^xtxjali arxd Tolonlxono Ad miixist xation* 
jxoMod <’?orxstit.n tiorx fox, TOO 

Ronrnoxc^ Hstxxt-o, Ax^ 5 yll«lxixxx r tlift of tlxo, to tlxo ISfi^txori 
Iry H- Cl. ’Toimgrox, 103, nT3 ; l*r >w«ilrili tt€-*« of tlK', 
Hxof. 1C. £*. Stdfclrixx^ and otlxoxs, 3<S 

Hx^na&ono : Tlxo C*xysta-llin«'' Stxvx<*t.xi xo of, ,1C. <1. C^rxxc, 40 1 ; 

Hirxj^, Tlxo Stxvxotnxo of tiro, 1C. l..onHdal«’< A''axdlo'v ), 

HIO 

Hox^odoxf Olrsoxvatoxy, l'vrl>li<*4xt «onf-( r*f. 300 

HoxjL^on, Tlxo <,*«>c>x>l»y«ic*txl lrr«titrit** at, I*i*<rf. J>'*Axx-y W'. 
Tlxo m jxsoxx , 33 

Hoxyllinm an.ct Alaj^xosixt nr , t-Jxx^ l<''lin »f'i< io« of, Tlrx? Hxxnd 
Sysd^ms of, X>x. AV. dejv*^ori«, T4H 
-Hetrr r^a/j^rrr xit^, Hxirnilioxxt ior x rxf C^ollnlxxi- Af ot nlrxtxm»^j-i m, 
H. Sax'-olli, 4ST 

HctrdKoxxwkO arxd A.nt ai**-***, l->x. Sjx'rxotM' .Joirx^x, S3T 
Hotlx-Hlxolot. Six li'liridoxx l^e'txio, S3d 

Hilrl io^xaj.>liy : Arx IColootic^, l>i*- tA”. t 'Jlxx.xls. , 3SO ; Itxtx'i-- 

rxational Inwtitrxt<i» of, Annxral Al<>*ot.xn^ at C’erlo^nt*. 
Hx. S. <V. Hxxxdfoxd, TIO 

Hiorxon, Axis dom l-*^l>orx dear, Hf*of. 1C, v. F'xiwolx, OSO 
Hirrxolocxilax Hoac-tiorxs irx Solution, '’I'lic V’’olox*it 3 ^ < '« » 
cflix'iorrt fox, Hxof. l>. H. lVr*xotrcf Ic, Id I 
Hioolrcrnical l>is«^ovoxit“«, H>cci»ont, irx xolatiorx to l^lxa xnrxrf *s' 
11. H. Honnett, J 3S* 

Hiodxcmistxy , A.ids to, Hx. fC. A. C^ooxs'x and S. 1>. JsT ioli< . 

333 

Jiio^xa^xlxy in Arrxd'ioan Scierxeo, S34 _ 

Hiolof^ical ; Ai^aay, Alctlxods of, l>x. d. H . Hxxxn. * * ]_ • 
ITxrxxtljxlcs, On Sorno, l>x. O. CJ, d. Hotor-sen, 03. I J / . 
HrOscai”olx, Orx Oo-ox“d inated. J>x- d. H. Oxton, 31 J 
Hiolo^io, JK XjCfx^lmisso dox, Htsx’axxw^jc^olron von HL. v. I’i'im*- I » , 
H. Ooldsdrmidt, AA’". Hxxlxlantl xind H. AVintx'Xst < *1 r » 
IZwoitox Hand, 303 

Hiolo^isclxcn Axlxcitarnctlxodcn, Handbaxolx dot*, l'f**i'*n». 

Kcjg^cfcmn von Hxof. H. Alxdcxlxaldon. Jdof. S43. .Vl>t. 
S. ■ Toil S, Hx>ft O, 33T 

Hiolojgr<^>r*xim, Indorse, Hdidit Cl. O. HixMclx. Ifldrtio l*xir*ixx. *-> I 
HioloKy, Modem : A Oxitic of, 330 ; a Hovixrw of »!• + 

l?rlncij|>al Hlxcnomc:»t3La €>f ArxLmal l.-lf«!» in xdafcioix t • » 
Aforlom Ooncants and Tlxcoxicaa, d- T. OmmiriKl*»* * 
300 

l^ixd £ X.*ifc, lEI^cct of 'X>xoxx|^lxt xijxon, 1^, X— ’Hcimay, ; 

Alalaxia, Tlxxoc Snccics of, H- Haxtman, 330 ; Sxxti- < »i 
axioa, Hoyal X*axic:s, Armxzal Henort of tlxo Oonrr»r»*tt«M- 
on, 3S3 

Hixda £ and Hcasta £ of time Clxodc Antlxoloi^y, IC. 

33T j of tlxo Honxan 2Soo : Sonxe Olxfiter^^atxons *>! -i 
X-rOvex of Animala, T- lfnottn.cirn»-!Mayox- Trarxsl** s ‘ 
fey H- Miail, 332 s at Sea, JS. M. l^icfeolaon, 301 ; 
tlxo JN'eat, X>. X>owax, 333 s 3P'omigpa^» c»CafeIi«fe<;v *'* 
INToxtlx Axrxcxrica, 3'- O, Hfeillina, 134; of Hrassil, 1*. 
Holt, 103; of Ooylon, Oolonxod Hlatca of tUo, 
Hcniry, AV"itlx a isfeoirt X>«M»or-ij|rtion of caefe 
W* H. ’Wait. Hatrt 1, 030 i of flax? -a^** Salaam, 
on some,,. CJccily JT- 044 ; of . 

Hcninaula, H. fc- aRU>feinW>n. Vol, 1 2 Tfec CVrrmnt t*. t 
43 ; of tlxo Ocaaacx » a Hia^dfeoolc 
AV, H, Alostandor, 333 ; Hagpjrodoctiw 
Hmf, W, 11 ; T*»a odT, T>v. X*. H. 

33 ; Tjrcmatodaa of, X.#i3nto*i, 333 








2^irmixx|g^>ui,xn = MT^a^aoxaLm t axxfJl Aarfc Oatllory* Oifti to, t>y Si«“ 
G^<yirfg€^ WC, TBO ; I«jrat>xxra.l H'iat>oir3r X>oi>«xrfc- 

amox>i>« DBsclxil^it. of 3Fl.ijErlxt.le*Ma ; IToivorait^y, 

'r'lxo Uxiacloy X-oottiiTO fo** lo l>o ciolivoT^cl "hy Hir 

Hixjmjplxry H-olloei'fcoini ; -fcliO J*xrx»€>« yATtx-tt. folio W 8 hi 2 ;> 
A.wei.x*^04d -fco I>. 'Wext.aoxx, VOX ; X>Tr. I-. <x. ^SLw&oxxm 

ei, 0 ]poirxt>o<X j> 3 rofo»»o>x* of iixfo^t^ Jiy^iono £Ln.<.] cXieroaetoM 
of clxil<X»*oacx i CXr^iXfc for I-ia<l>ox*«ttory for ‘Tissvto OxxlXorc*, 

oao 

XF^iancjLUiXXi , 0»*y«t^llis#ixXio*x of, Ajx loflooooo of ^C-vw-yw on. Xlxo, 

A. J^oa-Xcxj^ni, 4=520 

~Oifiion, Tr«tn«fox*onoo of, in OcmA^Xo., \7H 

I^Bt*ULxninoxu» CJoaX, Soooncl Xn.tom«rXion«.l Oonforoneo oik, OTiJ 

J^lncslc, ,To»op>H, 'Tlxo Uioc^nt^onixry of, -50 

* *• XBKlaols. !L,yo * of 'W'oo<i Xj*kiljr>, tT tili#»4ait.ion of, X>x*- 1C. T-,. 

XX.inrr»n.n, 451 

^ IXlixno * Alnmina., i^a.r-r'ka.vjano «,ncl Btfontor-o, T5-4: 

IXlooci z -0«*<>vxx>« in IVfmk, "f'Ho Itl-scitafconoo Of .F*o\ir, C>, 
'I’lionxetOTk, 154 j 'X'lkO Oon>x>oi.*jrkclj» ioix^mt in|;? in X-lio 

CV>m|:>o«iXion of 1-ho H«»iciiA«.l C^ajrloon <xn<l T^owitlnnl 
JNTiXjrof^on in, o«i|r>«Xiio.lly ix* tfio Oscy |jfot.<*in Aoicla, O. 
X^ovit-solkikorf^or, 154 ; TTiko l^nnot-ion of 

X*rof. *J . Unrorof t,. l*»3wi*X 52 : Hrt>xno#?lol»irji, 5510 ; 

-vo*s»ol« of tlio JHExinknn trilcin- 'T'Ihb, <xn*X XXioii* ltoR£>on«o6», 
tm*' *T'l»OT-n«»«e=t X,.,ovv'i«, o 

‘ Hlo*s«om- wilt. ’ of A.x>x>lo 'Proow ixncl * 'VVil In3i:*-t.if> ■* of I*lktric\ 
•^ProOM, Hoylo, IVI. Alnrolky, kxn<J 11. A. OxiitiminM, 15:* 
Hlo<lily JL.oooTnf>t ion, 'I'*1 ><ps likHn^^nc'O of, in fc5c-.f jrt.r*ii.t.inj^ M*kn 
from t.iio IVf ^nklcoyw ixml ApiOf-i, I'rof. 11. 1*'- f>«l>€>i*n, 104 
X^oilt^t' of, W’". kO>*l X**. <?. 

* «trjxxil>, iltSH 

|loolc:»< in l-Clom«»*rkt.«rr>' {^<*Hoolis, TOl 

llori*? Acrid ^nlay< lri<io txw n l>iyin£?: .(;V> 4 :c*nt, .# . If. W’’ niton, 
nnci <.^. 1C. X<oM.mkfc>fi-kkiTt, J SO 
UOnx«t:oin« I.^»itfa.clon clc-r WoXtorl<»jiri<i*-*. In v'i<'rt.«»r .tVnf 
non l>onT*l>€!*i tot- x^on W. Tlriiol< nxiirin , 5# 

IXoT-ojtk t Oornj|>ok*.n<l« iit «tl >Io l*ro«ln.ot«, OoonrfX'nkoo 

stmi l>otor'nxm*vt-ion of. A, S^- l.>o<-l«l, 5>K5i ; m t Iko 
^Plio JSj>oc*t.rowoojAic* l*r-oof of t l lo l*i*« x-^onoo of, J4. IX- 
iSTioliolwon nnci IST. <4. f-'t'-rmlciH, H52 ; "Plio Atornio 
VVoip;l\X of, A. C^'otiMk^n «.n<.l i*i*of. W^. 1-5. H. ’'Pvimor, OT * 
IXornnKi* I*oly toolmio, K. H. IXoiil T^oiixtocl Ho€»-C.l of t Iko 

on*^inooi*jn|4- nncl Onllclin^^ t.i‘«Aci<» cl<L»£>ort-nkont, 114 
Hotnnio "Pt^i'inM z -A. Cilowssktry of, vk'itlk tlkoir llori v'tktion mtci 
A<*oont., l>jr. IX. I aixycton .Iti<*Vt«on, V'onrtH S.214 

IXot-miionJ fSooioty imii Irl3toli«,n.|;3ro Clnli, l<,o|.>ort for 1052^, C>0^> 
IXotnny IXo».lly ifeloa-nt-* : W'lkti-t, 'Pwolx’^o l*l«in C^H*il>tor« on 
tlkt* Aloilorn iStiKly of l^lmi-tfSi, l^rof. .1. ^>nnkll, 004 
ilonn<l»Ary C5ontlil-ionw“ «.iac 1 fVio Lrimit« of Oorrolxvt ion, 1'lko 
X4onor«.l ICatukrosaion for, ,1. IX. ’l''l.»oinx>«on, OOH 
Hovino l*ironl«amo*!#i« cixtcr t-o '/'’At* ilc'rirx </ 'Plio fXxo- 
loj^ioiiJ OoixllicrX «k|^a.in»i • IC- {Sc^rijfoikt-, A. Iloimtion, X.*. 
l^kirroX, «Ln<J I-’'. 3...*ossXocjnnr€X, 401S 
H*'«,C 5 liioiko<l IVf orj xXiolo^y <i-n<X C}onor«. (lX<x?e»n.t. nn<l T'ortinry), 
l>r. *1. A. '^l'*rio*n«oxk, 4752 _ ^ 

I Irtxflton , ICxt-onmina-XioTk of. Hr. W- <1. ^mit-li, OVO 
lXra.clfor<i TocslAnioa-l C JSolloj^o, l^r’osfkoot n>» of Xlio, 45V> 

IXt'nin 5 front y^no to JMlcAn, TlkO : tx Oon tri I *Ait ion f-o tlio 

!?ltn<Xy of Ino KvoltiXion «i.nci I Xovt’slonixtont of t-lto 

H^tmaatAk lXr«Lrin, l*rof. 1^, 'I'ilnoy, Wit-H C’*na-j.>X<^r» ott t>Xko 

IXooon«t".moXion of tAxty Orn-y lVl«.t-t-or in tlko l*rink«-to 
Tli'nitk Ht>om, l*y ,T*rof. W- A, IXiltky. X n. 12 x-ol\Amo», 5l2S ; 
''PlUr* X^H.o 0 jpiHnt>i<Xos a-n<l f »«.Ija-C5tos.iclo« of Xlko J ot.rc*l 
liiXlkor lf*r«totion of tHo, in I*rofcmsHivo l»«Lmlysi« o,n<l in 
Oa-olAoacy, Kl. SSlitKor, 15>1; mto l^Uyaiolo^afioo-l «,»nl 
l-*H.Xlkolo|Ki!t3«UL OlAOntialry of Xlio, IC, SXirkt^or «.ncl O. 
X>out44onl>ori4or <5X>,. lUl _ _ 

, IXrttnolkecl OironiXa, 'x'imo CJon»X«Mttt« of, l>r. A. Unsiwll, t..5-r> 
tXricjnoXXiner Ooakl,. A Hiffotltoti for Xlto fiArXinl lloliydroKonn- 
lion of CJor1&«fc,in 3HCy<lrooM»rX>on« to ron<ior tlrorn jMoro 
S5vkit>«k.l:>le foil* nao in* A. X.*oa.mi^ nnci O- Hni>OAtt. 82 
IXriwtol 1 TAAivorsiXy, 3ir JTmmoa «J"onna Xo clolivor Xlto firMX 
Honry XXorfa»«rt«t> 'Willa B4.c»n:Aori«bl l.-ootkti'o, ©11 ; Oonfor- 
nckc^nX of a. dooXoarato on IS. -J', IXolntya*-*!, VT 
IXritJali s A <£Xk ar iaXa'* j!%.c»aooiaXion IS JKln.il> it io»k, 181 ; Atmcxna- 
Xion s Olaa^ow IWlooXinfaf of Xln«, 24*7, 2©1, 3520, 

407 • X*r«»ai<Xen;nXi4Qkl AdclJcc^eui^ Hir 'W'illienn LXraf^l^, 353 j 
IB nmnnar it»n . of A-ddltMAacMK of X^reaidonXa of Sot^^ona, 
3©4 - 372 i Ar-xxoJtita^tie^^enxA.^ for M<^etin.|« in SonXlt 
A.fric5a . in X112$1, 37 S i ISlooXion of Oonnr»l and 

Omoon»* 4X2r ; TITHo £lonXli Afvic^ Mwi in^ of Xlto, 


X02S1, 0©3 s IXooX, IBXkOO and ,Alliod '"Prado» Howearolx 
.A»»3ooiaXion. IXoo.ojtXion and l.>innor, 888 ; Oast Xron 
Hos«=»aro]i vVssooiaXion, .AniniAal XXoi>orX of tlxo, 854 i 
Olkonniockl IManAkfactt-niors, A.ssooiaXioiA of, jiVnnnal 
Cloxtoral of t-lko, 1 30 ; Ooai IndnsXry. Tlno 

ISrionoAtkio OonrliXion of Xlko, I^oi-d IVXololnoXt, 808 ; 
Oralks ; J,tarvso of. Hi'. JM. A”. I..€'»l>oiAr, 401 i TlkO 

XdonXifioaXioTk of, 3V1. X’orltins, 254 ; HyosXnffs Oor- 
jkoraXion, X.»t-d. , rc^sij^nat-ion of I>r. IS. I*', -AmnstroniSf, 
182 5 IXarcloTk X-'lom, A, X.<iovit. -Ool. ,1. \V. CJ. XCirk, 02 ; 
Horolo/^ical InwtiXiito, ^Plno CXold ]!Vlod*kl of XHo, I^****" 
sont>ocl to Sir ISraxilc J_>yson, 020 ; ln<l last ri^s X^air, Tlko, 
031 ; IndcksXi'y, X-'ifty AToars of, Sii* <X<.3orj.5ei Snfton, 

808 i X ikst it iAt-o of PlkilosojAlk St-ikdios, .Annxtal 

XXetjXirX of Xlio, 1 OO ; */o^xr#'ic*/ tj>^f An i in c*t At crrcr ^ U. i>. H. 

“VV atXors a£>jkoint-F>d soionot*. odit-or of tli<^, 822 ; INov. 
issiAO. 1007 ; •/ cncrncjUL ojT JE^hfjaxt^lo^intxl Ojo/ft'w, '"Plicx, 5X7 T ; 
l^€>j>icl«>jL>Xe*ra, A HovX'^od lTan«rH:»ool< of, IS. ]Vf <»yri<*lc. 
400 ; SX id wifory from 1050 to 1800, *J'’l»c^ X-fiwt..c>k’y of, 
t-lko JF*it-ac-T-^»i.t fit-lc 1 » » ros for 1027, d«3li vt'f'od l*«>for«3 

t.lio l-Xoyal CJoHo^o of l*l»ysic»itAikM of X..ondon, X^rof. 
H. K- Sf>csno*>r- 875 ; !Mosf£Aiito C’onti'ol ln»tit-iifco, 
J“toj>ort,s of Xlio, 240 ; IVTotor and >Vllie*<^l JVl anofac-tkirors, 
lXoh«<^»Art*lk Assoc' iat-ion of, Ho|>oi*t of tlic', 414 i ^b'li.ist^nnk 
(f^attiral IXiMt-ory) r ,A< Idit ictns to 55oolo|jjy J >f.j>ar t monX 
of llko, 182 i IS>c.li i 1 > 1 1- to illAt«l.raXc' I'l noro«<'on €’‘0 of 

Minerals, 250 ; lX.t^<*fc*nt. A dclit.i«r»n« to tli*', 7 0.5, S55 ; 

J*atorkt SysttiiTn, IXoform of t Iao, IXoj>oi-t on tlie*, 70ti, 
757 ; IX-ainfiAll, li)27, <*7 8 ; lXnl>l->«:*r and n^yro AXami- 
fivr tkki-i’^rs. IX-t'-sc-tki**'!! ion <*f, I^iljrary t,**Atmlo^?no 

aikd Stirmnar^' of Cm'j’ont itrt' of tluo, 82<> ; 

Sc'lkool at. A tltV-ni-^. T'lio .tVnrmal of t lio, ICo. 27. Soswioik 
1025- 1 lt2<>, 202 z Slkoc-*!*, X'Ho I >iKt rilivktion. of, ♦!. IS. 

3Si ik'liols, 7 07 

IXritt.any, 'Plt<* Imytort-anoe^ of I>ia* l^'liononifna *>f Soli- 

flnotioik in, <lnrinf;? Xlko <^m»t.«*rrk«vi’y l^eriod,' . jVtiloxk 
and Ij. J.>ari.t;o«=krd, 207 
IXrno, jMoi'a-v'ia, 3Sx:liil>it ion at, 414 
IXi'oxA<lr'ast. JST’jL#^li.«*>k 1., A. f.-lo>’«l doxi*'!-;, 440 
XXroadcrast in*? and tlio Sc-liool, 30 1 

UroTk»!;«'> and l....Ak.tor Unrials at I>nnst.al*lo, <0*4 

I3i'on.vn. Hot* of l-'mit.-s and jAssooia t o<l HJ-'hoxasos in A^nstralitv, 
H'. 1-X. XXarF'ison (1), 400 

IXiiolkan -jtria&o of 1 la- Koyal Alot F^orol<**?ic‘al Sooioty, Award 
of like*, to l>r. If, 3otTroys, 1007 
XXn<lai>*'Kt Ac*.adonk>* of Soionoow. 'Pliej IXocikkX'st of C:onnt 
X'iii^vaacc* to tlio, 4 1 <* 

IXnddlkisnk ixA I *ro-C^Hrist ian IXritain, l>. A. JVXa€‘k:t*nz,io, 
30<> 

Onfxxmlkira X' <.>!<:: an ic' Ht*<*l«.«, 'W' . C*. Siixnnf >ns, 380 
XXixildinA? »-la tr.rial.vt, XSffoots of Aloiwl.**ro < ’‘liaikgt^s on, IX. 1*.-. 

Stradliit*?, < OO , , 

I3vil*?aria, "Plio lSfonka«lic* C5oikA}*aikic*'s4 «.>f Al txrkol— t nardt^Mors 
of. 250 , 

l^vinroMt-id, A i^Te-w, from Australia- A. ’"Pliory, lOlO 
fXtxrxna, Anoixmt V'oloarkoaR of, L>r. H. I— X’liliildjor, tStO* 
IXnsls. st-vidont-sliij[A in Ae^vonakitic's, Awanl of tlko, to J- d. 
Ox*<.a?n, 1 80 

TXkxttorflie5.'=% and ^Tot-lis, Britislx, 400 


Oalklo and XVirolo«« Oomrnxxnit'atioxxs of tlko Worlxl, PlxO, 

r*. J. Hrotv-n, ©05 , n* 

OadxnivkTn s -silvor Alloys, 2C-ray Analysis aixd C.rystallmn 
St.rxkottxro of, O. ICatt-a and M- J?'orri (3>. 117 i t'>vxli>lkkdo, 
""Plto fcSolnOriity of, xn Mytlx-oolkloric- A<nd, IV^ Anxnortxs, 
82 

Craiuin : «.n<i lAyworOmw in 

tHo A«-«^ Sr>»i-t.min ot, E>. A- J n,oJjac>n. K.SM. OJ». 
Atorrkio Woi*>clit of, tlkc* latt* Rrof- XX-iolxartls and aX- 
ISranooxk, 403 

Oain ; or, ’Xlio l^'xxtvn'o x>f Orxmo, O. ^ odw- vn, ©05 
t^e^ijlioaeioio of A^iotoritx, Australia, <^orrc*lation of t la , r, 
Olxanman, anil ot-lxors, 05X8 ^ 

ricxUmxc.iohthjfH z Alixxxorvtary aTxd 3E^ospxx-at.ory l^ystHL*xAks of, 
O. !..<•, X^xtrsor, 824 ; raZ.a5artcAxs, ,7. A- S>rmtn < i >, t-i- >-*« 

OaW.ixxnx ; IXiood-lovol, TTVio ISffooX of XS^-^a<*t-s of tlxo fiSxxgra- 
r«»naL Oortox ox* t-lxo, 1-. AXiryislx and X-- 1 - 

Tr'lix-k ISffoxst of Tl'osXii'xxlar l--.kct.rart.« on f Mtrvxslx 

and I-*. Jr^. iXosxxxaxx, 4©X ; Tntox'stoUar, Hr, O. 
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2 i >2 ; ^Siitricio, 1 *, Tl>vit-oit £t,xi<l A-, SSc*.l\»xo*-£, 42 j& ; lSt.t*<>xx- 
£ixari», 4 ! 9 .x:xci J^«i.i'ivaxri, THt^ «i(f< 

of fchio ff 3 ojri<J s^*ft 5 of, X-r. -A. riciirioii^c , H 2 ; O 4 si,»*l:>onafc<>o XXojtet- 
fC.irxot.ic*« of ffi*=» XXoc-soio jxositiorx of, li. 

Aix<l «J . Hvijxio, T 13 

C^'xxlt^vxl <io« ooojr<’loix.rx^x'»« ^roodl«%«iqi^oo'«, Jl'*''c>r*r*xxxl«-K i.xzra.t'icf o^ea 
fjioxir- lo, l^t. .-Ool. X 3 . Uoraoit, 1014 

Oixlootla-r* ; of Oufcsf.OTiX-s a.Tx<i v«,ls, 41 , TH, XlfS, 1 i> 2 , 1 410 , 

224 , 200 , 200 , ;i:l 4 , 3 Hi>, 423 , 400 , 40 T, SST, #> 02 , 633 , 
OTO, T 13 , To 2 , T 02 , 02 «, HC 44 , 007 , 043 , OHJ, 1016 ; 

XX^^'f ono , X^i'o/arr'osw of, 30 

Oaxlif orxxia., >J fr>»t.o 4 xrTx JPow-oi' iti, I>t*. J< 1 . T. Alloix «xt»«X 

A. X^. I lav, 17 

< 3 *fitlc>i*iTXK^t.or, ^XocXt>x**>, J>t-. W" . I^. \V"l»it-o, 4><>0 

C'’*xlc>*'i»rxot- ox'M, t'<>x> 1 :iTXvit>x*«l v XXo< foi- Xla.=* T^o^t ixi/tr, 
1 7 « 

Oa.lfc>ix Mill ( C^oixi of, I. 

Toriilcoioff , KX 

0 «jx>X> ***«.» X'ojsi^ils fi'oxxj <_-«! if o«*Jni«-. C^. 1 C. , #>07 

Ojetrxx l>X"i<l*^o r O l>«ox-'v*'txf ox-ioir*, « of 142 i f^lxilo- 

Mojf>lii«.*.«'xI t^o<“io-t_v , i«>xx of o 4 fi<*ox'«, 702 i TLIr » i voi*«it->' r 

X>I*. XX - S- t ’*« 5 lT*!sl**.W' X 5 lo<jt-Ocl f.O JfX MXX} >€' ri> I » IXXX-l'tVX' V f<’>llo'W- 
«Xlif> £XX 9 cl i->X'. JC. C^. Mt-OXXOX' to « X-OMt^M-X-l *li fol Jow^li i|:> xxf 
lCxr*.ixi 4 a.Txxjol C c 1 >x'. M. tjl<*<lw'ixi x-<* -€^lo<*<-o«l to «x 
x'oso«fci*oi 9 fVil lo'W'wlxif^x a.t> C'ollo^i^c- ; Ux'. X^- I. J >o«* 

oloftocl Xo tx "I^ja-^Xor* x'osiotxx't.-lx follo-w-tilxij* *xt. 

S^xx«43t*>c C’ollt^>JC<* i f X , X'*- CJ- dox-cloTx T-o^xjprxoixx t-ocl Wl»f>OI*- 

ixxlx^rxcJorxf of Mxo oxxj^ix »oox-ix»pr ■wx>x*lc«l40j>js uxicl J^. XX. 1*, 
’T'lfcx'ixxfj: x'o«.f>f>oix>f.€»cl «iij><'x*ii>t<=*xx<Xc'X»t of flic* <rlT**xxv ixxjs 

otXxc’o ; 3- rx. i^oIoTooxx tXic* M 4 xt*1-v,x »*•«?-, »<*lxol«.r- 

j»lii|L9 ixi |jff3oJ.o"x^ ; XC - .NX. . I^tvt - oi'koxi xx'vv*a,x'cl(^<l flu^ 

AVilfsiltix-o f >x'i55o ix* ^ ?!«.>' xxxt<l ,T- H. X-I«.i*- 

m«fcx> «,'%»' loci X''x'«.x>.lc JSrxicxx't i;>x*izo« ixx «:«x9cl 

a&ooloj^y, 4t> j l>i«i-n^x*t.**.t.ioxirt «i.f>f>x'ON'<»*i fox* tlto I^l».l>., 
M.Sc-., cvxx^l TVX . X.*it--f . «lojarrot'«, 2f>4> ; IX, X5. l^T*«.it;lixvxxif c* 
*x.|>f>oixxt:.o<:l XTn i vox-mi lor*t xxx-oi- iii ix-it>x-*i.| Mc-ionoc* z 
*'1''. IX. 15. SS€i.ri<iox-w, XJ xi i vox-wit v clorr»oxiiwtT*«f ox- ixx. o»>.jt!:iTi - 
o^^riTxj^ ; T>. IX- X*. IVXvxr'im-^’' <ilo<*t ocl X5otn» W, l,»ox'X 

wt ixciorxt- im Xxio^-lic^ixTxi wt i-y : IVTiww W” . X,., X*. Siax-jofotil- £i.xx<.l 
XX , XXi. CX^^dljafo £i,%%rA.x*c1o<i CXolcJ«rx>i t law' CXoxri |>aii>' woriiox- 
Mt vxcloTVtwl'xi t>M, 333^ offox- of a, jxifX J x>Xoi*xxM.Xiorxal 

ICclxxoatiori lXoax-<l of t.lxo XXooliofollot- X'''oviri<lat iorx, #>#50, 
<432 ; \V . XLii- ICdcro a.t>cX IN'. A. do lXr\x.>*xio olo<*t-ocl follow-w of 
'l'*x-iriit X C7olle>4a:<-’>* SOI i rowiiEafnxxXiori of X*i-of. I-X. X«', 2S!row-«.ll, 
032 z C^. W’’ tx.r-txxxx't on x-oaj:>|r>oix>Xod dom.orxwt-xr**.f or- irx 

modioa-t ontoxnolojaj^^ ; A. I>xvle! oloot-od TMic-l>«,ol 

l*'’o«t>oi- x'o«€>s».r<-li Ht.ndoixt in fjlx>^«iolojao' , 712 ; A.nx»tx«l 

XXo:f>oT-t <*£ X-Xjo Ifloxit-d of XX«^-Moai*ol>. ^t.xjidiow c "VV', M. 
^ToC,’'roa olootvod f c> txtx Iwaa-o No-wXotx MX«adc>x^xXMKi]^>, 7S1 ; 
X>x-- T. I>. Oookoroft. olooXod a. follow of SjtX. ,Tolxn'’w 
O<»llx>#<o ; aoo-o jxtaxic'o of tXio offox- of a ^ift. 1>>^ Xlxo Xr^t-ox-- 
xxatT/iorxal lCdn<-at.ioxx Moai-d, 70 1 ; 'r*- IX- >*xix-x-ix9#sftoxx 

af^>{>oixxXod SSXT*jc*klaix<X oxxx-aXox- ixi fix*' iVXxxMoxxrxx of 

Zoolopo^ ? X>m-. 'W'. A.. XHT, XX-xialxt-oxx a'W'ax-dod tlxo Oodjaro 

jrxi-isKO fo3r j>Xx;V'«ioloi5>^ i Id. “Woodward x^lootvod a follow 

of f^olw-^-xx OollojLaro ; SS, JVX, IVXaxxtioxx award od a ^srranX 
froxn Xl»o Half on x- fmxd ; X*'- *1 . JM. SXrat-foxx olox-Xod 

|:>rofo»Mor of a»trof>liy»i<'«, iS27 ; *T . T*". OaxTt*e»t-ox> olooXod 
rnaator of Cloxxvillo axxd OaiuM Oolle^jro, K03 ; C?, .HL, 

Wadd intartioxx a-warxlod fclxo Arxxold Ooi-Mt^oxxlxor^a: wfcvxdont - 
Hixxfx ; !M, < laixxslrxoroixjrlx awardoxl tXio XXayxnorxd 

XXort-on -fSxxiiXXi fxrizo z t?ifx X>y Xljo Cl oldHxnrxiXXis*'* Ooxn- 
irjany, OOO 5 A. X*'". TX-, 'Wollawton x-o-olootod follow axxd 
tvitcir of ICxiXji; 5 ''« C^ollojcfo z I*rof, 55 . C'^liafxman a|:>f>oir» t^d 
XXouao Mall loc-Xxaror ixx maXliomaf ic-w ; -A- S. Mosioo vifoXx 

appxoixjybod Oayloy lot-f xxror ixx xmaXXxoxnatic*», OOO z C 3 ift*-w 
for, 04 X 

Camora Olara, A ISTow £ 5 tand for X>rawix-i/uf ixi a, JM. 3 \*ixxod, 
420 

Oaixada : N'ot 4 -H of !F*tf Xy^ai-jc X>oprroo«, XC- IVl. KTlrxdlo, 21 S 5 
Mlantw of, T*!***, Ma»X arxxX y*ro)»oixX, X^rof. A. IM- IFX- 
Mnllor, 7 S ; JR-oyal 53 <>c*ioty of, Tlxo W inxrxifixo^ IVXooXirxit^ 
of 76 ; olox-tioxx of lVX'omfl(oi|^r>.oxxr O- XXoy aw jxraai- 

doxxX fo** 1 fl 2 H — 241 , 70 ; T'hisXlo, Ooxxtrol of, Aalandor, 
1524 

Oaxnroor r and Ii;fn^>ox-it.y of XXaoow, O, Mx'x.ixaolli, 036 z of XXxo 
Mma^rX, JXaaxxiXrt of 0 |;>oraXioTx« for, Xllr. .TaxxoX X-«aKx«*> 
01ayi>on, 707 ; T*roX>l«im«, 172 ; XXoMoarolx, T>x-- JT. A- 
IVfnrr'ay, ?17 O 

Oan^a 53 x»^a<*, Tfli^ fi? vxxXlxoMiw c»f, 'J>r*- XC, X*’, Ax^maXroxxga:* 
670 


CUaxiino i“>i«t>o»nj>©r, XX^opwraarc-lx “W or Ic oxx, I>r. M. X*. X, 4 aidla'W 
axxd Cl- W. X>xxxxlcixx, HflO 

C_Uxj;x 3 : Oatalo^xxo of 4600 55t<ax-w, 074 5 X^oxxixxwvxla A.mxra, 

'l-ho IHai>iCs axid l-ifo XliMtoriaM of woxrxo, ^X. M- X^owor 
axxd W. IXoMo, 207 

Ci;a.i>illarit-y, '"X'lxoorios of, JS". XXL- A.<.lam, 1 OO 

C'crjorr <>/'/«/«, Tlio S-Coawoxxai "Vax-iaXioxrxei ixi Xlxo MLairw of, JXL. 
X'Jorov, 040 

C'afxwiaxxM ami Maclariaxi.w, l*ro£- CXox-doxx Olxildo, 2KK 

< '^arlooxx r X 3 ir> 2 ci<io, X*r«>dixot-ioxi of, X>y X‘''c»rxxxoxita-t-ioxi, X'“'- 
55 t-ookliatXMOii axxl X*'. ■WixKlisoXi , 7 HO ^ Xl>iMjxxto^^atJorx 

of, Tlxo, XX- Mot.toi-wwoxx, 220 s jVforxoacido : axxd M ydro- 
^ 0 X 1 , On tr-lio C’Jlmmic^al XXo*x**XioxxM of, aft-ox* C^olliMioxi 
w^it 1> XCloc’t roxxM, A. C'txt-ows axici X>r. 1C- XC- XXidoal , 42 z 
and JVit-roxxw Oaciclo, '■X'Xxc^rxxxxxl C ’*oxid no t,i vitioM of, 

M. Or*-!fxory xxxici C_*. 'X”. AroXior, 763 ; Oc>mX>xx»Xi<>xx, X*x'of- 
V\’'- A. Moxxo axxd ot Ixorw, 7HO z from tlaw T*'ix-<^M, 74 3 » 
Xx»Htx*'m-o c^f 55t('»axxx and of XXytl x-o^<-*xi c»xi tXio Mnx-niri|j: 
of, X^rr>f. M. M. l>ixcon, Ht >6 z -N itx'o^-fon XXxxCio ii> “Wlaoxit, 
'I'Ho . X*l»ylliw A. M ixjlcM, 160 ; 55t.oc»l- Oxxom-ixod, ISC -ray 

f5tndi**w of t lio {5t.rm-Cxx^«^ of, C5 . KLxird nrxioff and 1C - 
XCominwVcy, 476 ; ’'r€^t.ra«-*l»loridf^, Mor^rit-ioxi of, at 

l^r>v\' l^roMWUJ-x^w l>>' A-t-fiv*xXod C’liax-f -c ai Iw, XX- C3ia|>ltr>v K27 
C 'tAt*l»«»mMat-ion : X^r«>t'OM«, 146 ; ''X'«^wtM- 03H 

€i''€M r'€Tf it<M Modw in X5al m-li iwt #xi> , X*rof- M- I X<»nviil«,^_ 
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: XCmJowxnt'xxl for 1 ixC**x'iiat i€ >x i al X**^ac-<“, JX<^»|^>ort 

fox- 1027, 032 z X'onxxdat ion for tlir* Axix^a.m-x*n>x>x»t **i 

3V^ac*X»in^?. ^’'-vi'x^nt.y -Mor*f >x>rl Axinvial XX«*|>ort- 264i ; 

XT»itto«l X-C ixij^rloTO Trnwt , X'onrt x^c'xit li Axiimixl JXoj>oi-t. 
264> 

C'*xxrf ♦*Mi*xn l>ix'<^r JC>;: I >c*r ixxxc -x* t , A., l^x-of. .T . SSxx t-t<»x*l>-, 07 
< 'xxrt-o^nxj >l ii«*txl f .-c^t t x-ri nja:. IXc* v'olo| sxm^n t of. < 'xx|>t - ,1. <5. 

W^it liyi'oxtilx^', H 1 4> 

C*^xXM|>ia»» ; X’xi-nTia- A INIx»xv of itori-*xTi*''«n tCl«'tn#’*tjt »- 

in tlx*-, . “V'. Mojujar-i* V*, 420; H*a»xxixx of tile’s, ''I'li*- 

Ori^ixi of Nortliom ICIoxxxotx t-w in tlie*, I... IXorjj;, 2<43 
C*«vMM 'I'c*<.*lmi»*xxl 1 nwCi t-n t XT, 1 >x'|.>art x n*’-x it of rolc^n m 

'X'o«-Vjnolo#yy , lXc*f>ort of tlix*. 223 
C^'xxtalyMJM : l>y *'V\’«xt e’^r , I*^re>f. IX- W. \-V’'oo«l mid I>»-, C4xxv-it>l*i. 

33<l ; X'l on:iofx:oT>*'c>xiM, I >r. IC. K. IXnlc^xil, 6 HO ; I ncJ nwt rixxl , 
55. , J - Clrooxi, K02 

C^atlioelo ; I*lx*’»x> oniona , I*rof. Cl tint liorwi-lmlvio, X HO ; 

1 >i ffra<- t-ioii of ; X^rof- tl. T*- ''I’lioiixMon <2). 43 ; !■>%■ 

CJalx-i t.r», 5S. INTiwli ilcxivi-a axxd fS- XCiltvic-lii, 7 20; V>y 'X'liiii 
C_'’c» 1 1 xxlo id X*“’ilxnM, A. XXoid, 43 ; Ixy "I'liin l?’ilxxiw of 

C-^Ofifx^i-, fcjJilv^tpsr, and TTixx, XX. X i-x>xxMiclc*, 43 ; 5Se-*xt forin^C 
<*f, 'Flxo, M. J. «ol»x>nlaxxd, 43 

C^aCClo, A INTt-w" I.. 0 XI 1 XXI X^ac-t-or ixx, JVTolir nxxd W^riadl, 21 H 
Oatty Ixroolc, noar MriwCol, rTlxo C'arlxonifx^ronw ic>n xxl , 

55tanloy JHxxiit-li axxd IX*x-of. 55. M- IXoyxxoldw, OH2 
f 'CXtirfUrt-rM.^ XXoMoarolxOM oxx Xlx^ XX olot-lixxrixxx'i, *1. HVf iillft-j-, t*i. 
MAza. 1-. Tao, 7H6 

ISTvxc-le'si, Mi vixxj;?^, TTIixi 55X«,inixx:^ of, A. MalXanf, ICtlO 
Oollnloid Stainod wiXlx IMala<*lxiX**' Ctrooxx, Ac-.t-ion of X-tijKliC on, 
X.-ox-d TXayle»i|s?Xj, 046 _ 

CI'olJxxloMa ; AoofaX^, XC. . A t«xxl«i,.JFt . 551xin<:>da, ami “V . 'X''aTxalca, 
200 ; I>ot,omxinatioTX of, t>y Oxtidat-ion 'witli CUlxroxni** 
Ac-id, CTJoxxwtiarxoo MirXw'oll, TX. X^- lEXitlpjo, 003 ; ixx tl*t* 
55oil, Tlx^e* OacielaCiox* of, 55- ‘WinojurradMlcy, 401 
OolXic' axxd Axx#?lo- 55 a 3 coxx JMfadic-ixxo axxd T*lxarrxxat*ont.i<*x» 1 
X^raot-ic*c», II>r, <?- Sirxjajor, 07 

Ootne»xxXit>^, CL'oxidiXionw of IF'omxaCiorx of. Cl. Olxaryxy 4fcxid X^- 
MiixfjfanlX., H30 

O^ramicTM z Olay *T*o<*Hxxc>lo^y , T^rof. J^. ‘Wilaoxx, 043 
C3oraxifxir: TroMt-s arxd Oalcxxlatioxx«, Mrof. A.. 1- Aixxlrc-xxf-, 
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CI7«r«»^t>c/«x.^? ( jforvxaP^rX >, Oxx t-Xic* Mifc^-MIiMtox-y <»f. 
T. M- 15anc-roft, 3H7 

dJerixxncx Morido, TTlxo If^rcsixaraCioxx arxd IF*roy>or*t.i«»» of a, 1 -- 
Aixdrir’niac, 220 

Olxarooal, ’’rWo ICjcjpaxxaion of, A.o<zoxxat>arxyixx;gr MoJrjrxt ion 

eXawoM axxd 'Vaf^oxirw, Mrof. I>. XX. MarxjCCJ^t**-*^ and N'asiint 
JPalcIxoxjiry , 081 

OXxardorxTxot;, a HVfojrxxjtncxcsTxt^ f-o, XJrxvoilod, 240 

CJXxaxjtoor’s Mlxyaioiarx axxd Xxia IF*<>rlx>ara, X>r, M- MI- IMa»lx f <»»*«* , 
261 

dUXxaddar ; Oa'V*o. X*lanC.-|^owtiix ixx a, X.-- ^X- IMat>i/lx<f»w» and ^ ■ 
MlarrxilXon, 002 ; Oa-vaa, lC:»coa-vat'-mon» at^ tli''- 

IM. T**- Maxr-rx'', 736 
CT'/i^/oveAr, fxartv J , OOO 





T%tZ& Z^fl^e^ac: 


5 -A-flElrxit-y. 1^, 3. l:3[.x»cll«**»t^«3n, 20 1 ; i*"*- 

l?vil>li<* i4«»r^ioe» , 00*7 ; IS^^ollxGi>)rLi«4in^ o£, 

T*. 3VJ, I-«o-wi-y &xrx<3 O. O. Oworx ( 1 >, -4-2 ; OoruM-fcit.v*- 
t-ioiri. «.r>ci Kot-atjo-ry l^o'W^o**, (S>* I3 cst- 1 iylKoasasi, ; 

li;jiioyc-l<>j>«.*<iia t a*x Jdljpit-omis^^cl l>ij»ofe«i:. c->f 

a»<J, itM ^ l.xjicJLute»t:r-ial -5Vi>f xlioatio^xw, €'. ’T'. K.irajt!:5aot.t-. 

¥**rjva*-t,li ’otiitioii, 4rT 1 ; I'‘3rkKixiC‘Oj*iTr»|df, JK*x*«>f_ W. l-C- 
CJtiOOm, WOO ; txx-i^xx-n ixx Vaj'*ov»»' o€ a IVH^sct-ixT**' 

of^ anici HT r» wat. * i i-a-fecsol JHI ycJrooa rl>«rx«, T*x-of- 

- vV- V^’ilMOTX, 703 ; !I<'a«^*+.e* arxcl T*>ijra»c=»'olo| 3 fy , 47 1 

z all*yoTXi«>ir»«>*i, Ma»xcll>xxo>x vc»«i 

l^x'of. 1*. ' WTalxieiri vxricl O. l^x*i*<^k€5T*, l-^arKi X>, 30JS j 

j^xTix>»*|Jrtvxxit*M:*t*ti>, l:*x*of- i;^. JS<.*l»’W’aT*a&. 034 ; Ci 

IVIc^t-lxoci^^ri cloT*, l^r-of. JE»'. H7 7 i 

<l*>f-, l^rof. FC. «rc9ll jri«^l<., F*'»irxf 
Axaflafjfc^. J-JatKl 1 rixicl Xiiaxid 2 4. 023 

and T*-*ao'F»4^x*, S<r»?ri«_* Ad<ia**>««4^M a( Xt«»c-<^nt. T*T4l>li«* 

< 'c>ixf"t^»*«f'T»r-e>R fx'<»an t Fie- nf 'V^’ic^w'- nl* t !’>«!>, J >i'. l-£ . FHI . 

7KJ 

< ^ xxx<^a"i<*an , -ALmmal i^xxryyf^-x^ of. "V* ol . 2, 4*'«l.i-t.4>ci 

l>y <■-?. *J . 'W*Of-*t', IS ; .(fVn f nl T*ocln<*'t ion "t-o, for J^<»w^c’»r 

JKox-jn^t of fcjfc-otidary fSolioolw, ,7. lV7orri.*H. 202 ; >y»lio<-i, 

?*03 ; Oolloici, ii» CJtX'^'af. li**it.ain axKl yVt>ro«*l, 2«i> z 
< 'ont t-nxfaox-ai-v’ I >«^v'olc>|>Tmomt : h irx. 7 24- ; 1 Xiorjcra taic- : 

.-X ’■l''«-'»3v:t -l»4»olc <.»f, a<lit<i»d f^y 7 >r- 3- I>rc-*v^'t < »n I^'rit'nd- 

V’^ol. JO ; JVr«>t.*xl ->\TnTxxixi4>«, JVjTiMHt IVI , - .7- iSnf iic-^x’- 

laml, z ait<l 'T*>i«>or4^t ic*al, Oomj^mlir-ntsi v<- 'J''re‘af is-Mr» 

on, J>r, 3. XV’. IVX4.*llor. Vol. H, f>2r5 ; In^titvat-o of, 
intHtl 1 1 x«f ic«ia of a F^o^ilor «r*liolarM7j i jr> , 4]S1« ; X..it.orat.x«r«r* 

of, J\. t:o . .1. frano axal I*r<»f. A. 'St. l*at-t:or- 

^ 0 * 1 , 1 z 3*7\y«i4*al : «4.nd t-iioloj^y, I'rc’kf. . <_» , l>4.>nxAaxa, 

J»0-f> 5 ax>«l K »< > |>ti y : foi- tSfudont-iri of f-iioloj^y axxd 

XI 4*<t itf -ixxo, l*r<>f. Xl - 2<ii* ; lr2Joxn4>xat ary , acJaivtvod 

fr<*jri A 'T’rf'ax t ia«' on l-*li y 1 C^7i<»xxxij-%t ry , ■* ' i^rof- 

>J - iS. Taylor, r>23 ; I nt rod xi<r*t-» on 1r<». t^ir d amof^ 
\V’all<<'r. '‘roixl l» edition, f>23 ; XTat Jit* ma tiotxl I'rx^fiara- 
ttoxx for, F*rof, . J >anit*l«, 2t>2 ; Tojk.! - l.»oolcj-t of, Trof. 
'I’. XI . l.i<»’\\»ry, r»2t* z '“I'Ik ' ort'f i4*xx I and IO?c |>4»rixxxc»xxt.^al, 

I>r. *7- f ' . C'*rofl<<»r ami 13 t’. T**. IVlat t i>23 z F*lxy«io- 

'a 1 . 1 rifro* i xK'-t ioxx to. I“*rof. XI. I •it '**laT»i-il-t>' , 1 tifi 

Cliit-Ic, tin- Otic* X'"oai»*lt*' of I >c*N'olti|:>«n«»f it if* of. 

Or. Honor li. V'oH , f>r> 1 
f'lxiloaxi 10 m rt l»c.| of f^oc*. 1, Tl»a, *S$77 

< 'iiimit'lxr*. ^jcrancii iixdtxMt.x*io. CiSli ac*i<ii in<*rfz:€xn i<*i : .-«4>1 - 

f<»rir*o, fxitrir*o, <*l<ji*i<lx*i<'o z faVxVxrifais.iono, mac-oiiixxaric*', 
im|>latxta, L>r. A. Aiti <■» F*rr>f. J-f . Xloliriiari, />OW 

- -wa t-ox* »7 . T, ISTifluolH, 037 s IJ'rc-'tsfo 

of T’anjiC SJtylo, A. XIi««* 3-Coloxx 1-0. f^'ortiald, 744 ; 
<ilioix7s- axxti C*oV>Htim, W'illt»xi|LdxTr>y -XI«»»4,i<*, 27 1 ; Tli<* 

!S|'»trit \\“orl<l of tlto, 27 1 

< 'h ^ l‘'*aoclin*iC 2Vloc-lxaxxi«ixx of, I-^rof, H. <2. C’anxxon. 
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< ’lilox’irxo, Tl*«' lMof<,»j>o lOtToft ixx tlio rxxrii of, A. Klliott., 

^>177 

< ’iilorof^i«;rixx, Tlio ILJt-i liwat-it^n <^>f* ay^aiXTiMt. C ’'oo Vi i n«^xx.l 
A- I*i^dalltx and A. OallaolxowMlcy , W01> 

< ^ X* vif-ri fioxi axxd foloxir l^ornxa- 
t.ion in, W^. T^raxxvial. 1 01 i> 

< '}ti‘i£4t.in»xa z xxnd t-lxoir OrijCfirifci, ii04 ; Tho Old- 

f»xaliic>zxo<l , T>r. O. TC. T*. l_irool«i», ©€i7 

< 3ir€>xxrxixxm j**jrit.rida, TJxa X>i«»or*iat,ioxk of. Cl- ’V'a1«?'xx»i, 42Ci 

< 'Ixronomcsfora, THo ISHrfaClxod of Xxxdit'at^icxis: Oaixxixxp; or i-owinfs: 
of ,^.3. Tiox't'y, WIO 

C '/.(t-/r«x«.fx-a47iylani<* Xaoxncirs, X>o-fcorxxxinat ion of t.H«^ Sj.>aCial 
C:Torxfi jjcxxratiox^ of Txivo. Bonr^arviol ax\<3 FtamVxand, 4WK 
C ' if-rr>xxollol axxd IRHod iviol, V. C3»*i^ymi-rd axxd -T. J><»»xxvx-o, 401 
< 'jt-y and CJi-xailds of X,roxxdoxx 1 o , H-ofxor'fc for 1W27, 422 

C^^ivtl z Tn»f iHxt/ion of, .A-warda of t;lx<5, OG 1 ; 

l^oaoarc!! lx , Oorrxmititroo of, T^ofxort of f.l>o H^aoarc-H Oo- 
ordinaf>aon Snlx-oomrnif'fcoo, 1 ; 65ax-vant;s, Trofa»aioxial, 
Txxafif^nfion of, jF%.oaolut>aoxx of •fclxcx, on t:.lxo Afxjxointrxrxxonf. 
1>y t.Ho Air 3VIini«t.ry of A»«i«4ant-. fsivirvoyors, 
F^oar'vioa', 'Tlio IF^oaif-ioxx of Sc*iont>ific* and 'ni'*e»cdxni<-*al 
Offic^ra in t.V»o, 717 

^^iviliaatiion Oraalx T 'Will, X-.f .-Oonxdr. flx<e' tlon- «T . XI. 
Konwoxrtlxy, 1W7 

Olaya, t/]n.«!!«ijr O<ronra*omoo, Trofsorfioe* anxi XJ«OiS z ^witrlx 

lE^aptooial IBLofoananoo -to -Clxoa^^ of t-li^ X-Tnifod axxd 

‘K^rof. JFi. ^^ioa. Tlxird oditioxx, 037 
CL^ltxolta, Tlxo X*r«%«Hr»nt>><day l^orf omxanoo of, Trof. Xt. A. 

&=lam|p«M>n, B1 
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C.*c>al z C^lxonxi«±.ry of, JEl,o»oar<?lioM oxx t>lxo, <«5>, Trof- 'W’'. A.. 

Hoxxie^, X. Uort-ori, and 1^. 3. Toi, 703 ; Ola»Mifi<*at>ion of, 
l^rof- «. W. l^arx', 1*3B ; < ’oxiwfitxjif ioxx of, l*rof. “W^- A.. 

l-lono, X. H ox-ton, and T^. 3. Toi, 7KG ; fox' tlxo Xlarlcot, 
C7oanxxx#3r, C*. ]tTaIr>l>c*r jaxr» , iSH ; -wawlxinj^ l*raot-ic*<r* , 

IVIotiorn, 11,. C-'*. 11. Xlitxilcixx, KH ; Tlxo VVorlcixx*? of, xnxd 
otlxor tSCratifiod XI Int^rxxlR, 11. Jb''. Hxtlrnan, 3W4 
C’olxalt ; and XJit-Wol C’lil oridot-4, TJxe* HilTon’intial ’V'a«<.*- 
dilatixxix; Aotioxx of. 3. XI. l.-o Clolf, 220 ; C’7»lox-ido, 

T'i'M'i A. l>i=ir>r^^t,ioxi Mfrot-t.ra of fc5c>lxxtioxxi-i of, XV’^ , H- Hrodo 


X'i . Ut rada, J O 1 i> c C’« »-ortJinati<^>xx IMxixnlior «»f, 

W’’. H. f ivxc'l^ntx 11 an<i W' - V\* ax'dlax'^', lOlO 
C^c^Vxra I-*<>iwot», Tlio A lj»orj>t it>f » of, xx txd t>f tlx*’- l_>i^xlxt.lx«'x'ia 
'I’oxcin l-^y C’ax'l>ox-i, A. li<>C|nt*t,, 5>JS4 
C.’od 'XXiorr/i 440 ). J-.%'-xn j >liat icw iti A. SSys^toxn of 

l*'ixxo ’ V'^ t'MfcsolK aM«o<- ia t €-*« i w'lllx tlxf, J-l . H. Hnx-xa-*, W44 
CL’olloitl : anti l*l»yt*iolc>>.ri«‘ Olionxiaf i-y. l^r*<*1 nrf's-t oix t lit* 

Hiolo^^ir- A fcsfxo « - 1 !-s of. 2G1» ; <. 'lit-^rn i >tt,ry : Jxi Oroat 

ISi'itaixi xxnd Alxx'*>a<i, 2^iS* ; l..at*«.>x'a t ox-y Xlanxxal of, 

l***of. H . i*C . Jhlolxrjo«. {S»-'‘*-ond otl it it>x\, 2GlV - 5-4>'XXif>t.>«ivix:ix 
XIt»rjof^ra|>7i , otlifntl 7>y l*rc>f- H . 1^. VV’'«-i!-«t_'r, 2tH> 

C'*oll<>iclal C3rannlt*M, 7'*ixo l-^iitjixioxxit'na of l->ye=*infy, - Hoixtax-it- 
and I-'*. Jiaxxt'j-i, 21*7 

C'*olloidt5 : A 1b>«ox'l:>*»nt , 1 >iolt't'l ric* I-’rt >f »ox*t iot* and tlio 

^itmc*t nrtj* of, XJ - XI»xriix4'«r-t >, t» 1 <_> ; fliomit-al l?'ac*torfi 
'wliit'lx J >otortxxiixo i<'i's:at it>i\ of, b»y»ajj«;-nol , 427 ; 

C'oaKXxla t ioix- of, Critifal l*t»t.<*nt ial ixx tia--, 7>y l-'Iloft-X’ci - 
ly«iM, l*rt»f. 3. >2. XI nl<.lxr*x*jt.*t» txntl t4. 1*. ll.»x.it'lio\i - 

<il»nri. 1*<»0 

< 'oloxxial l-Ctni-xix'a, 1 >t''\.'<*>lt>Y>inant w and O Y>I^<'*t-*t xxxn tifis in tlx*', 
Xlr. OrxxxMlxy -t i oro. 1^132 

C*olox»i**fct, b?ofi'ot-ar V' <>f tStat*?' for tlxo, A^pf^o ixitni*»nt w l>y tlx**, 
11>7, 202, 4 02* K.OO, W74 

C Vxloratitx IJin v'«»rMity . Anxnxal C^a t M.lo#^n** t>f, OOG 

C'*t.>1oritnot t?-r . A 'll'i-ioli roxn at it*. }4|:>ootral l'*i*i xxiai’ifts, 

W. 1>. \V’ri*jr>it. lit* 

Oolotxr z and t’’4i*>>xxxi*.*ai C'*txr>«t it ix1 ion, 3. Xloix-. (24>, 1027 ; 

l-*l lot^otrx'a^xlxy , l-*roc*os«c*« of, 1*’. *1. 'I'rit t txxx , C»H7, 730 
C’^oxn l>xx«t i Ixlc^w, t-li*'* Fl-t^at * t i S'- » t y of, C'- C^xxillarti, 2%‘>7 
< 'omVx*x«t ion : Xlodorxx X' t>ii, 1 ; of HI ydrtx'arbortf* : 

1-f yd ro ?cy la fcioii xxixti/or 3^*‘r* x^cidatioix , Tx-of. X\^ . A- 

33oxx*^, 203 : A. F^tJcortoTx, 204 

<%>xixot = 3Sr*=*w, KOG i l»*>lt.i*:*v-XV"nic, Tl»<^ OrOxt of. 34 i 

Hotxm- W’ ixxxxtsfUo. Tl'li*' Aix^n-oat-lx of, t c» tlio XOartli nx 
dxxrx** 1027, 4S>0 

Ooxn«»tK, G23 . — 

C^omrxtoTx : Tii**, xxnti Hola *-i«at ion , T. -L.nl« vialcy, 2 x o ; 

Qxiatlx*ant HlJt'Otroxxxotor. Oxxrx'r'nt XI oasxxr*3xnoxx t> wxtli 
a. K- 10. W*ati«on, KGG ; Roattorinjj:, TJxo HoUxrxaat xon 
of, a**c-*ordixx|JC to XI>irac*’w Xfoxv l-t*=»latx v i«t ic* llynaxnit'st, 
l>r. V**. XJi»lxina, H43 ^ 

C^ondons 4 at iox» fl y ^x*orxxot*^r, A.?^**'W' Xlodril of, I-,- XIart. xnoa&an, 117 
O^ontit^xia^r 7''\xl>o«, Tlxo C^orrosioxx of, 7H7 

Oondr*xx«ilt>l*^ tla-w XI odiG oat ionM forxxxod nrxdox- tlx*^ Tnfln*^noo 
of Hi It^iot-rod **!«?*»« l>i»olxariroM, 1>**, *1- Taylor, 347 
Oonif*>r H.oavoM, Tlxt^ Xlotalxolisxnx of, ,1 . J~>oyle> a.nd 1 - 

C''|inolx <1 and 2>. lit! 

C'oxxxforfo : JCoyei to tlxo Clonora and !5F>ooit?.s. xvxtli H-<‘OTXonmc* 
XTottfiM, H.'XI. 'F’itziTxatx-ioU, 1017 
Ooxxiforw XXX Clr^at Hritain, X’'ic»‘ld of, 740^ _ 

Cronatant. TonKorw, Tlio CJoixoo^xtioix of, »xx axxy A4,arioty, A. 


Xtaaot^ti, 200 

C^oxxst-ollationa : A Ovxido to t.7»«=*, 
I>rof. W''- HI. Tlarton- Jx',. 723 ; 


l»rof- {=5- CJl- Tlart-on and 
Tlxo, and t^ioir Uiafoxy, 


Htov. O. WliyCo, 032 ^ ^ 

<:!ont,aot Oatalyst«, Tlio 1 >*=*fini4ioxx of ‘ Aroa m tlxc^ Oaa*? 
of, Tlr. F*. H-. Ooxxst.al>lo, 3t»l> 

Oont-inontal XlrifC t T>rof. A. HIoJxxx*>«, 431 ; Tl^ory of. a 
«vmnoanxxxx on tlxa Orijcin and XIovoxnoxxt of X^and 
Xiaaaxxa. 7>oi3i Txx tor -c*ont in cental and lxxtra-<**xnt woxxta.t, 

as I>r*x|xosod F>y Alfrod Wogc>n«?r, XV . van 

Watorsolioot vaxx dor Clraolxt, and otlxors, 431 
C-oxxtxnxxon« s Flac*l«Lf?rr>xxnd . On ,l?i«<^«**tfon of tlxo, ^ y 

"WmIo A^lxtsorpition I-.ixx*>«, C**3C'xlxa 1 IG » 

Onrronta, Iinf>ox-foot Ooxxtaots in, K. Ax.xdnV>ort and 
XI11«*. XI, Oxmixxtixx, 1017 







V'«a-csviole, Tlae-, 30. 2^. "VViUjmor, X>ji*. 

Sla.t.«r, J?'. i-loyti, 7M4r 

C^oxjt, »*«.<* t>io«s fox* Tit>le« of >*orioc3io*xls, A., A. CJJ omroo, -4.4 1 ; 

C:;« 3 ty>tv. ’Ft- !-.> Sixes f>i>«,z*cl, 277, OXf5 
Oe>J'XA="ox*«iox» ixi Soioxjoo : ilnxcloy’ IM[oxTiox*i€il X-.esot>oir€», 102 H, 
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atxd inst-all^sd as <_-4»xxn<:t>llor, 40 ; l“*rof. J-II. A. AXilnO' 

xx^>X>oi nfod Koxiso ll«xll jxrofossor of mat/lxc^nrxatiicrs . 
384 ; 'flxt^ rosidonc'^' in Araciat-ioxi. of x'ofrsoarx* lx sf.xxdoxxfs 
iix lo-fclicix’s ox* sciionc'o ; flxo <.>ffor of a ^Lff l>y l^rof. 3". 
W'ri^^ld ; Pfiff f>y C'txipf>- 11. Owoti and W". .7 . Alallinsoxx, 7 12 
Oxcidafions. '^Xlxe’s AJodos of 1.7 til isaf lotx l>y t-lxo Ox*.jg;«xnism of 
I t:l»o li7norpcy fc3«>t> X'roo l>y» anxi -tlxoi T*rol>J<*m of tJxo X^oocl 

“V atxxo of .Alc*olxol, IC. X'- 'Tx^rx-oino axxd if. Tionnof, 461 
Oxcypcxsxx - A l^x'oprrossioix lfolat-ii>»i ixi tTio Aloli^c'nlar f5i>x^ot.rxixxx 
of, Oi'.xmrrixxp: in flxo l.<i<^xxxd xxrid in flio lias af IXip^l* 
J^rossnrxx, O. If. VVxilf, 7 14 ^ xxxid <.7anfor, W'arixixrpr and 
oflxors, 664 j xxtxd X-ariCiit AtiicJ, 'I’Jjtx l.!>iffusion of, 
tr.Hroxxpjlx 'Xisscxos, l*x’of. A, V. Xlill, 844 
Oysfor, Hiolofjjy of CT»o, and oflior l..#ainc^Il3l>raxx«*lxs, l>r. *1 . H. 
Orf on, 1 83 

Oaiono in 1,1 Ujxixor Af mosj>T»«^i*e*, 15tc->ijUflAt> of fli©, I». 

C13f55 a.nd Jlx*. <JS - AT. IT. X>ol>son, 70 


l*a<^ilix*. : A Alixxor ATysl/ory of -tTxxx, 363 ; Oooxxxx T..aTxd 

iSxxaxils, T^r. XI. A- i*ilsV>ry, O- AT. C'‘oolwx's, .lx*., axid Alario 
O, AsioaJ, 332 

t^aiixf., C^olovir, aixd A*arxxislx Indiistrios, Ifoviow- of C.'xirronli 
X.«i'toi*a'fc\n’o r^^lat-in^ t-o Clio, Aio. 1, 33 
JRxx./cRac:***. Oxx flio St-mf-fcnro of, X.. IT. S>my tlx , 1 t> 1 7 
l^iximolit-lxit* : Tixip>lonxonTs of fTlipro, Irola-nd, XI. X>ixi:oxx, 

348 z Tixnos in Italy, AT. O. Ifxxi-ki #.t , 433 
I"*xxltxiont-olo^?y : axxd tlio XOyolxttion of Alan : tlix> Xfotnanos 
1 joo-.fvxro, X*rof. l>. AT. !8. W^ataon, 86 z Mt,rat.ip:ray>>iioal, 
a ATanotxl for SFitixf lx^nl:,» and X^iold Ooolo^ists, Ilr. 

I'JToa vx^rson. 834 

J’#xla*ossoio ; XTra.ol*io|f>ods, l^rof. O- 1''. »Tono«, 076 ; Aloixn- 
tairx Svst-oxns of ICnrofxo axid A.rnorioa, Tlixs, iO. 
ITailoy^ 811 

PaliS^olifljici no iXrxlix^n, Ijo, If, A^anfroy, 433 

l-*alypcor«lcit;o, and X*yrit.o from tXio 'J.’rxjdo'v^ATino in 

t-lxo I>onot,a& Hasin, Xl. S5x*x’d j xitaol »onlco axxd I'. Tolxir- 
vixxslcii, 504 

X*a*x-X*a<5ifio C^onfx^roncix* on I^Idnoatioxx, Xfox*lamal>ion , and 
Xf oorixation . at> XXx>xxx>lxxlx* , 77 
X»af>nan ATapric^, 763 

jr*rrra»aox7»xrrx» ITlxo ^ixoxnt-anoons ATov^oxnont-s of, 

A. TTavotlcov, 263 

X^arasit.isum a« a Sojc-dofcornxinirx^ X'aofor, 2M. A. Ool>l>, 
d. ^toinor, and .1- Xf . Oliriatio, 1 85 
X?a»aion Tlxo Woodinoas or XTnllot. XXiaoaao of, Xf. J. 

IVTofelx^, 427 

X^aasri-vitvy T^lxonomona, Tlxo Tliaory of, W'. .T. ATiillor arxd 
O. .t.-owy <2), 118 

X>alioxx-t> z l^aw axxd Olrxomioal In'von-fcion, 'W , XI. dfarr, 740 5 
Syatiom, Etrifislx, Xfoform of flxa, 757 



3clviii 




If'vttf-'UMUV'U A<*» XOiJO 


J3e>i*«r, C^oxatrol <x£ -fcFtc**, l>y 3b^«jre3Lclic;>»lorlL><,».ri5Rixxo> 0« X. 
fS» la-jf »f > txTtcl O. e»r» , J 43 

X**^^^.***^*;!^. -A.xxt 5 ^il s T*li« of -t-Jrie*, £l Shoi*t. j?Voc!OXirxt:. of t^lxo 

'■J^x'ifjos of lsLiiJ*tii»t:*a-xx , XX. iX - W’". J-03m£>soXi- 
«• C^oirxxriontrtxr^r t»y SSiar I-Xi<-,Jia.X'«X Otxmtxc ' l''oxxx iplo , £>Xi^ 
X:*e'«x.t'Ot*l*.'t:J ‘ ’’X'lio OoloxiT- of fXxo : X'. Xt'iixix, G3 ; X^orcl 

IfST 

t>x*oi iTx, X^ot-x'olooExi-Xxojax'iix^ X-)».HixE of, 'X'lxo <XoofFl'xo*rxxxi<- 
JHit>xx*x1r i».>r* xxf flat-, . f>. XX«»*x*-t xxxxci CJ- IX. f f offxxxtxxxra, 2iM3i 
ti ^ XTlxt' of, £xxx<J .^llio<X 

T..a.xxxo! liX>x-jEa,xi<*Hfct, witrXx xx {?41io*'f XJ>ifsoa iwnioxx oix f.lioix* 
1-C voltxt-ioTi, l^x-of. . 3. I.J>«xlciri, T5#3 
X^«/<^xx*£/o»'# vWvrx*., J\. MX f'xxot-xi r*txl I*oxtx* liaxx'if.y of XI Jiociox*xx*i&i 

of X>ao XXoof. of, X^oE'Tt«. X- fcif'oXX cxxaxl -A.cX»x ii. "VV^la Efxx'Oft 1*, 
i2<il 

IN'ot-i1 r..ixaot3, Tlio of A'loi«.X A ix* oia flao XX€?»x«t>ixixt'o x>f, 

,i . li. JSotiXi, CT*. «xx<A CJ . f>iSSJ 

X^oxa t'oj^o ’ Si ^VxxxiXKil r £*x’'04;o»t>i “St'oExx' X5ooXc oriel f^oA.’ie-’w* r»f 

rXio fjti’Ofxli i«* Ax’t.fci. JOiiiXotl >>>^ W'. f J o-xxil >lo . Vol. 31, KOii 
Xj*e^xiX«.*'‘i->/ 'X%'"f-,r‘»x-o«»o‘t of o, 'X'lie' J^'ox'iri <»f fJii* Oe%x»fT**x.l 
Oa,x-f>oii ^A-foxxi ill, iisi sliowxx fiy C*x-y«t>»il js'VxiixlTv^sit-^, 

X- n » T4t> 

X-^ori foi-itxxxK, I Joiromiixiii-tioii e»f, X>i*. C'. v’Vxifeiiiioixi, ?>OJ4 
X'*ox*<»ii-o IVloeltxl of flie- I’l*xxx*x»i«.<?oi j t ir**i.l fc>ot-ie-f l^x-tsMC^iiXti t ioxi 
of t-lic’i. t-o XI. .iV. 'X'xi.rTiOT-, r>K3 
X^OT-jo*li<* JS. T>io-w, X'^r'of. ’S' n-ixuix* riofo, 

X*ox-i|*liox'4xl S^ii^ioTi, I xxflTX<.»ii<*o of 0 X 1 file* .^Sclxx jit-xxt ioxx of, 

X*. I^. I^*xa&n.i'ov, X^. IVX. CJoixjjf'*', xixi<.L J>uil>ixiwfc*Jtj40L- 

’V"oMlcx*os»oxi£i4efi-j«-, 211M 

T'*x^x'xnixi via.T*si, X^i-oj^or-f ioK of. C* - S\'. Xllixie*'xx, lOl 1 
X^xur-sx-iel ^lote'ox’ !?5iiO'vv"c^X', Tlie^ <Jx-om. 1., W. IH'’- X >e’“xixiixi^, 222 
X-*ox*sti.il|;>lixxt' 0 «, 'Xlie^ iXtue'Oxniiiofciifioxi eif, in .A.e^eie»o »x« feSolixfioxiss, 
.tV. J'Ca.ilxxri xxnel XI. X.*oifcje-.lc, lOlU 
l^ox-nvio J\.csi*X «m xxxi Iiife>i-m«'eiio,fco I ^x'ocJi 1 1 of of .Atle^oliolix^ 
X’t^x'xxxoxxf «uf ioxx, XCosifyoliov fxxKl S^. fcJolcitxfoxxleov, 33f> 

X^ofolxox*#*. I^=*j^ioxi, Tiro H«-xi<i« of flio, TST , j\ . ICxilile, 20H 
X»ofx'oli»\xxxi ; 3Vf oxxiit«,iii -lixiileiixijK IVIov'c-nieixif w xxxicl flio 

f^oxxofe3i» of, Ht . IJ. IVIilxior, 421 ; X»r-<vti i lot-M, S^ift5c»o«if>* eif, 
XX. S. fX-O'W'oll *xn<l X>. I‘’'ir»ltfx>’'»«or* , 4 1 14 
I*fi.«,tiZiOrx ; X3rlili4*t>l«:<‘'if tifor-Mc-liiaxi^i^ «xi, oin Alir-igirt ilix'<’»r 

ICx-if w'ic'lcli.xxifr ill el*»i* lofasfon 1 f> .7 ixl iron. l*xof. X^. 

Oolillcoirsa, 4T3 

X^fl*xxi3>!ie'ri«fcxia,f omio, XXxxxxciXxxioIi eloxr, XX ortineijrojjtoXx-sxi -v-eiix 
X^rof. X51. X.ixiMXixxuior'. >\Xxf. 1, 'l'*oil 2 r XI i«fol«>#a:ie». 
l^ic^f. 22, XXctTiel d : IXies |ixfiaLXiscl iolietn X'r'i’st ixxmit 2 C«^ 5 <''wol:.ac*, 
^'ox-i I>x-. IX- X>foiffox', €144 

X*£la.xi»ioxxin«.Iir'ixn>jc, I3«.*rx’ Oosic-liielrit o nxi»oi*c-T', 'n.-oxi ele^xi X’^r- 
asoiforj l:>i« scixx' <Jrt‘#?oxiwa.x*t , X*x'of. A. IVIxxnx-iaiiio, V24 
X^iXixrise.oxx’wolf , XXic^ lxeTiii*xi»e?lio, ixx ilix-oxx IXoacie^liixrimcoo aio 

J ja.mlfiic'liji.ff , XCliina. ixixxl XXoxIoxi, I*rof. V. Xf ox^v^if '■♦e-lir-x', !♦ 
T*lieLf*r»x«x4*oe:'rie>sy txxixl Alxxtorixx IVIoelix-ia. : for* ?5f iieloxit « in 

£0141 f^rti.cifcisixi#ac T*li«i.x*xn«x.rT iwf ss, I*jrof. XX. C7. 
V\'^»»Iil>x»r-ix xxxicl W. iX. t31oxri<?, wit li xi c*Iiti|>1,ox' on 
Vif «fcxxxxrioE 5 BLricl oxie^ on Trismlixi, !’>>’' S\’'. I^itirv, /53JS 
X*lm,x*rri«t?_v *i« «- C ■■«.»’oe*f. IX-. IX- IXonxiotf. 5H3 

XX-ixlo, 'ni<5, fxxiel ifM vS. f ioni=i, X^r-of. A. l«'incll«v. 

«i>LfIi oelifxon, €it>S 

JFVieMrairtpyxcrilZos, Wo«f v-Vroorion-xx of tlic* < Sc*xxiat», A. IVl - 

SlfroTx#?, 2r54 

X^Xi€tnoloj 2 cie'«l OX>»e^x’v*a,t J4>n« ixi flio Xijrifis^li X>o<?oml»e?i- 

1S72<7 fo XsIo-sroTiilior* lfl2'7, IXoixorf cm *.1. 7:C. < TliXT-Ic, 

X. J>- JML JFvr^f^J^ryr ^ XX. 7Vltxi~f*l lexlJ , mid C*. 3. X*. llfi 

X*^lie*xxol«, X''lie> jplWf i'«.of iX>iJif>^ of, Xi>^ Plf^aoi™, Mt ixff in|^ -witli 
flaoix- Allc£tlin< 2 f fc4olixf ions, <7. Vtxvoxi mid IST. 

40 7 

X*Xiilit>F>^ncx '^T'l-omixfodeis**, IVl. A, "rnlimijar' T4/> 

X»liili»¥>im=?s, X''ieili<'‘S fx*om l>io, .A. ’W’' - XIoi-x-c^ uxiil XX- XX. 

JBfefloii f M.1 l>atx> ; A. X’^ttlontJcnolaL, 1»TZ5 
X^liilxjiei’ T*oolc«'f *=! vxx'vo>'e>»-, Oostijtc^iod l>y O- C’. !Xtie-i’'i*ixi , 7<IT 
3RIxilo«OT»l:i5?', Aji Onflino of, TXon. ii- XXixssolJ, 4«7 
X»liiloteojp3iy XTifollijerililo, 4IiT 

i»i Tim X^r-t^sr-nc-o of, X.>r'. 

HS- .^dleiT* A-Tid O. TXioociox-, />72 ; Xxxfnofioxi of, 

’wifX* XZXt-. -A-cllor* cmd O, 

T1x«kxXot, 27 » 

XS3Ci>ox*ime0nifxd, Tx*fox*na.tionexl Soc'iofy of, TXm, 

7SO 

3P!Ixo»i>l»»Xo SoX4AXio»i»j, Tim XXo<rij>x*oo«Ll X»owox* 

of Two Oomol, Vaif> 

TXxo»i>X»o»r«w»o»«:CfO z TL. SV. IPolil, T3 s X»-loojT«9»c!«>r*<*o, 

£rK<X ^JtxxsKocaLiiCHSfcX XXo«iofion, Tx-of, IS. O* O. lX»ly, 


Ofll 


Tiiosjilioms s Tiro A.Hotx*ojiic IMLcxXifxoatf ions AXid ;3olicX 

fc^olnfioxis of s *7- "W . I^i4iol«.ioff, :22£i ; A, ^xxxifmt, 10X7 t 
Tx-ioaeido, X^nx-o, Olirisfinct O. JMiUo**, 4GO 
TXiof oe?Xmmio«xl : XXo£i,<?fie>xis, Tlio "Volooify of, *7. Toanrin 

£kXicl JMllo. Olioixc'foxxxa, OOO i Oa&oxxis«bf ioxx 3 O, XX., 

SV nlf , H2f7 ; *xxid xfs 3Xc»l«bfion fo flao X*oiymeii:*is«(i.f ioxx 
of 03c>i:?on, C>. XX. SVxxlf, llO 
X*li<»t ocdiixiiit', J^i'of. A, XSor-tXi4>n<l, 273 

r*l»ofool«^4-t I'if XSffoc'f, Tixrm X.<tx^ in flio, IS- O. XI<4£».wronrro 
airid ,7- \\’ . J5c**xmw, 642f> 

X*liot.oe'loc*t.rons ; X*x’04iijLc*od X>y IXL-i-etys, Tim fSjiocsiM,! X.>is- 
fx-fl>tifi4m e»f- 3S. ,7. W^illmxxis, J. JVl. IMnffall, fxxid XX. 4^. 
XXm-loxJs.^, K21> ; flit^ Voloijify X7isfx‘il'>iifion of, Iiy 
.>e IS. iXndXioi-jtr, 71* 

TXiof iisyn'f I losis, X*x-c>£. IS- O- fl- I3x*,ly, 207 

7^1i4»f ojyrj*ci,i »lii<* ISnltXE'iaret^i'KMif of fc^nmll ^olid OXrjoeffs ; 4QLn<X 
file* Ijimitiit ioTi of X>o€inif ion C~>l>fixitiA.X>l43 on <.74*l«ufni<^ 
Tliefc's, A. ]M«,tlo4‘le, 231* i IXo v . 11, CJ. I7i'own«i, i>07 
Illicit o^t-«,|>>»>- : if.^ X*rinc•if->l€^s nnd X’*x’nc-f ic'O, ll. 77. JVisVile'^t f.4^, 
f544 3 I •*'*nrnxnonf fTTonixn i f foo of X nf ciT'xitvt ionn.1 Cfon - 
<■>£, &7iv V\''i!1ia,m X^oj:>o e^loe*to<l j »r‘e'si4lonf of t lie>i, 
222 ; TIk^i {Sox='or*f7i Xnf c^rnext ionnl C.Ioix4^»'4;»ss of, 22 7 
I *1 iysi<*xxi : mid IVTonfixl J-'3f7ic?ioixe*y, I*r-ossnx-o mid, 2It> ; 

fXo<iiot>'- 7 ■ro’vintf ltd IVIe-otinj]? «,t lirisfol, 107 i IVTjaf^j-, 
of <jSi“ 4 snt I7x*it iviix- 170 3 IVXe^nsni*e?m*'‘ri t s, Ae* 4 *nT*nk'.;v' in, 
''I'lie* 7— irnifs of. A- XS . XXei*xt-tc, 111* 

Tliy «ie-imi - T7»o X^1m«-o of tXm, in flio \V"c-»i-ld, X^rof. V\^ . SVi*ij.rl»< 
5r;>mifl». I tSO 

I'^liysioist.s, Tl'ii^' <ii*4^'*i,f, X>r. T. 17. Xla-r-f, f>2 

T^liysios 3 for JVlodiotxl fc*t-n<lonf «, K. 7Xnss, 1*10 3 

Xxisfifnte* of, X >ovc>lo|>xxionl.w 4if t lict, 7Bl i of 
XTni v^<^»*«4* . T'Ik*, ►^ir' .JjtxrxK^s .rt'tms, 7t>3 ; 5 ^oit*** 

l>«^l:>«f td*l«^ 7'*i'ol>l<'ms in < IVl omoristl 3 1 in- , 

Mix' Oliv'or* J^ori/s^ro. 7i*«> i X7.4^ v'tilxifion in, SSir C>livc>*- 

1-.o<1|j:«^* 4 21* : T'lioot'of »4'ad 3 I n t i'o4lnc*t ion < 0 , I*r'4>f. 

.A. Htxns. A^ol. 7- Tninslnf o* I 7>y Hr. T. V'ojrs<*l»ov'l<* . 

M-oesonei oditioik i52 3 IjOC'tnros caxi, <lol i V'o I’l^d txf tli«* 

Uxi i %''«?• rsify 4“>f 7_.4»id*>n., I^rof. 71. A., i^ori*! if an. A.iif liorist** 1 

f T'ftnMlcxf ion 7*y 7>x*. 7^. Mil VK'-rsfc^xn «in<l A- 7*. 1-1. Ti*i v'e*! It . 
X'ol. 2 3 ''l'’lic'>i'r’ri<><iyn«.niie's, l>y '7'- t *- C'ln.y -,f 4 -*! ; 

lSnti-o|'>y nnd 7 *ro)>ii,l:>ilt y , e'<lit.4»cl I>y J >i’. <_". A. t’a-oiri- 
nmlcxi; Tim Tlic'ory of 7Xs din t ion , c^rlitoil liy 7 >x*. A. it. 
X'olc.Vcor- ; ''I'lie* T'lmoi-y of cxJitod l>y !>»’. <7. 1.. 

4io 7X tx*xs -X-omnf a;, 002 

X*liysilc 3 I lmi4ll'mr*Ii dfsi*, f f e5X'mis(^*'*^4' l>on 'v-^on IX. 

nmJ K . Mc'lioial. linnrl nn*l 7*micl 7. 0< >2 ; 1 1 ic-oT^e*! »«<'•!»<' . 

3SinfnI>.x*nn|j: in tJi<^, 7*i*of- JVtttse £*liXTi4’‘ Ic , J7»jLn<l 4 5*20 

I*liy siolo^ic'fil : < '*on;^i'<'‘Sw. In t o»*n«.f ioiitd. Tlio Tliii't <»4*nf 1 1 , 

fo moot i»i 1021* ttf 75osf<»i», IVltiss., 70 ; 7 »x'ol>lfn is- /i ^ 

IXi^li Alf i f %i4 It'S, I>T*. A. C^'minilioll, 2KB 
X^Xiysiolo^y ; in tjrv^^xf 17jrit>ti.in , TXe*<*«>i'«I £>f, 003 ; T'li*- 

.Toxn'xml e>f- A.xaflioj* fn4te»>i: to S^ols. 7 fo OO, <303 i 'I’li*'' 
TXolixfion of, fo otliesr* JX<*i<*n4*4*s,, l-*»*€>f. C’^. 7.*o^*».ft 7Sv’*:*nr-., 


i . 


7*liyf oj>«,f Xiolojt^y txnd ISoonomic* Hx» 1 0 XX 10 I 4 >^y , Inforntit i^jn^t 
Cion fox'! *ne*o fox*, Tristos ol-Tor'o<l Viy #Xm, 742 
7*i4M“ie- Aeritl, Tlii^ .tSc'fion of, nii4>»x <41 ve*yl ~C7 lyoixio. A - IVli>f4‘l 
X*. X’»'o€-c-f >t is mid A. CX»ly, 33S ' 

X»t4:3fxjx*o», flie» Moioxxt ifio XI: 2 C^ninxn,f ioai of, 7?*»r<»C. A. 

X-.ta.ni'io, B 1 1* 

l^i4>a54>-e*loc?f rie* Hffoc-ts, XTc'^nionsf a-nf ions ox-*,, W . A . 'W^o<j«f«'i' 
X*i»x IXolo do- VO, Orosw^oVt, 7S>c4'n,v*i,f ion» in iXm, A. 

A ■•rnst. r-onju;:, 007 ^ _ 

l^ixio«nny>l<,>s, A. 77<».c'>fc*i-i«i,l lliscmso of, X". 77. Morrctrio, 02;* 
X»i|->os of * JSr«*i^&fivo ’ 7>i«txxxotor«, TXie* XXosist axTies*?- <►*'. V. 
XStit^lo, 34 " 

X»isfo1o»i’w Not«^ on n. S5nj>po»od XSacctof^tion fo flio Kntt.'- 
,7ovilco%v«lci TImor>oxxi, A. IXosw-»xxX>l«.f f , 227 
Tifm«,*»’«* Toc-7xni*3«xl XXiof ton«x»*y of 7Sn|^ijix<pmri.n|2r mid I** 
dneyf x'iaa.l f7e?ioxa.<TO, IS, MI«tl>oar- X^atx*f*a X nxid 2, iSO 
XMfxjxf^xry Moomfior* Oonootmod in flm Tnliox'ifajnoo of 7 3*»d s - 
Sisco 9 T», X7. CJ, JXo7>l>, 7 SS 

X^lt«.<;«i-nak.xTxos of Bdfin«x*«.l X-ooiExlif jm>« in Oonffs-l ISnr^fi*^ - 

Xf”. Mlskvilc a.ncl X>xr- 7L*- JT, Mjrmxxot^r, HO 
X^Imoo iax fXxo 7Src>jr*fX)i Ocwndmf ioxx of, TMTiss 30- .7S3. Tlim’-'-l'> 

7>«lXx«.Tn, 7#50 , . , 

XF>Ici.no 3 Tlckfo, TXm, «i.nd flio XCxaffet-JTonJcowiaaca . < 

XJ'oTTa^i, 2»» 2 laoflotsfinec Sxtsrfmtos, On Sysfomi^ 

T- SznifXi,. OOS - , 

01oc»ocl, TX»o X^iacod IPoinf XParoTwlom an flan 
sonfAfJon of, JT, XO'folMMvn, XX’f 


7^,-0 rt‘ 





3clix: 


'M^l9mJU.t>orx = S, SS 1 » ; THfe. JE^ol£k.i:,lon 

«f t-o OI>&roio«i.1 a.ndl I»l^ywio«.l >"«,<• 1>c«ria irx 

Oiycio 3oa, ^3r-«>«t, *3. IMC- atzud A, I*. Orr, 12^0 

s .A;nLCl S<»tl« II>3r»x4ft.ni.i<? X<ol«K>t:'toT%H I>«>tvwc3«3«'ft, 'wit-l'i 
l%«»fe»sre»V3LOO “fco df Wiatt-oar igtnd C>3ty««r». 13. li. 

1 IH ; iQcfolo^y', W. T3- IVlo I>oxx««.ll, 

i52 i l>r. iX, ,J . C'txitrtre*rrucL*;in, 73 j 

'X*«dxn^5Mr«Lt>ULx>^ CbTxd Jb21e»c«t>3'>o£i,l ^i:irrtt.ila.t^ic>Tx of, IMacorx 
catikd X3<3n>xot;^-^Ol£i>«*l:C, ^IH 

r Ovilt;iv«,tx»cl «,t ^Tlio c:3<>i^np4«,feit i vx? Ci rowtli 

I^O-fcl:>«*jm«tvod of, wfiicslriL, Iwwo OrijF^ ioet-fcod firo»o f3ot%cis 
ICi.ijf>orxoci o.t^ X> if!Eor^‘>o-t> 1.4».-fc>i-t^\x<l<3£x, IT*. l,.o«a, ^ 1»K3 ; 

"-I'Iao Ooll-%v»Il 23 vxl>««tv«&riox3isi of, wifcli ^fxooi^x.l Itoforonoo to 

l^i’of, f3- 13. f3x9lx**v axxxX liZ. JT, Oeiirxdlitx, 

rro^ 


3^l«it>iTxonni, Tlx** Vxi.t'wxt: iorx of tilio fe4i>oc-ifio lrtc»& 4 i»xt exTxc>o of Tlxixj 
X^a. 3 rox*» of, «,« A F'oxxc^fcioTX of t I**-* Tlxiolcooss atx< 1 of fltt*. 
'3['’orTXi>or-At^v*.r'o, A, 04 /> 

Ir^loor^lxt-oics 3 HIa.1o«>]^ xxTxci flto JKfg*^ of flxo KAx-tlt, 1>»*. X'. I..ot. 3 co, 
^fil 

l-*l iooooo Azxcl l*loifxt,c>*-o»x*j> I'or-z'Aoow, 111 

X'lot-fcocl X'*‘oiz»t-.s f*»z- iXofoz*««xe-o, JK Sixxxi^lo ^lotlioxl of Xlis*- 
AV. X3. W'txit.zioy', 15 10 

X*o1ax- s <.loo^arr“Af>liy', H37 i lrtoj3rioTx«, TTlio <-ioo|ir*Af>Hy' of tlx*", 
A. <jJor\or“Al < '^lxAVAc*tot'iAAt:iori of I^oIax* T*^ At.xx»-c>, t>y 
4>jr- O- K«x»*<lc^in«i«.jolxl, xxrxcl A IXo^iorxAl < 5 oo^x‘ajx 1«>?' of 
f.lxo A»*<'ficjr fJLTXci fix*,* A.*xf i**, 1rj>=" 1 >x-. X*. IMoc-k irxj^ , fiZi7 ; 
H.osoAZ***lx : l*fol>lorrxHi of, a {3**»‘i**rt of T^ajx^x-m !>>' Tlxirt-^''- 
01X0 A.xxt-liox*«, H37 

.r^olAi'inrioti'y' «xrxcl l*>xot o -x*!***'! f*i«* T*l»*xf*»ixx*^t t^v* , I-'’ - T^ot-ixcrc a, 

4« I 

1 •txltxx'tMAf tojx, *'I'*l»o J Violet of, TX, *lo txll**t»xAO*i, OlO 

I *•« ♦lAi’iM*'** I T'lio r*liof o- olioirxit**!! ,(V4''1 too of, 

111*. J''^. «. t3«^xx«iri<^or4 <3), 4iS 

l**>l**«i*>, ‘X'ljo < Jtoolojj;*** aI lXi«t>oi’X of i lj4=*, 13, I ..ioli Jkox-' , i>t>4 
f*r>llo¥i, flxo < \vf *>lojL 5 >* of, IToxxmxiaI VoAt.i»r«.*« iti, K- I*!*-***!!, H254 
/ ir'fxiKf^ '"Plio < imI »*>* of -flit* I I itjrl»*>i* Vt.aik|s;i 

< lO), 1-»I- 11 »0*t XXXAtXTX ATX* I ,1. XoHixoi*. K#ST 

f^oixt- W^lxit^* I ‘*t*<>lxlr»xxx , Mofix*- S3<x<*-i<xl liTXfxl li-txt iox»« of t Ijo, 
111 *. JVf . HcM-'^laiirilc**, HOI 

l^oixtxlAt* fc!?xx.V'ixx|itw. t>rx tlx** 23t»i<riN' of, T*i'<xf. lO . W'c'Mti^frKxxxjroJ*, 
TOl 

1 **i»|¥*Xl(Xt.101X Vl***!!!**!* IK, 

i-*ofxx.al«xf iolXK, 'X'lxo ^e-ioixfif i<* Mf.x»<I>* *xf, 34 1 

1*or*lx#*Aia:lo f3l¥txx*l< ix\ flxo Xliv'*»r 'I’ove >*, C'- jVl*xtlx€'K<>i» , 4i<IK 
l^orfo l-*i*i»xrx F***'!*! -C J-ltxMMOK, Vai*! S^oikm, 30 

I >t AMKixxiix <^l»loi-i<io : A*-tion c»f KAyxs on, *f . H i«loi* 

Aix<l V. * to Oovii*nxol loK, OH4 ; Tlx** VI**'** f T*i«; a 1 C’'oTx<lxx<*l.ix/'if 
r»f tlxo X^A|><>xxT'K of, 'T'*. l-****'3C.rt.lj-ilci Axxd J. <r'i**li<»c*ki, 
T114 c iix t-la** A.Txi*xxAl Or-j^Aix i«»xx, J >i«1 r*il>vxf.ioxx of, 
A. X^^xxlioi*, I... V''ollx^'>^, Arxl H. Or-iffon, OH4 ; JVxi*- 

xtxAXXLj^AiXAt.*». Tlxt^ l<Il«*r*f T-oly t ic* Vr*'|XAi’«vf.xoTX T>f, 

<1. IXcxiixirx, tJSlT ; Tlx io**>^Ai:x« t o Ariel flto L>i«At Af io Ac“f ion 
exf S3Aliv*A ATxel VI Axxf. -cl i A«f AKe'^K- l.>. H- .lolxxiKoix Aixei 
A. WoT*nx*xU, 20 1 

l*ot.AfrO, A.IixTxoxxfxxi*y '\''a1x»o of t lio, fox* Allxiixo >3At^, A. 
OaI AKJ cxini, 42T 

I *c>f e*rxtii aI O-i-AcIiexixt- At C3T*«xAf Ixf m, V, C*iv»xc*, 1013 

l*ot.foi-y- txxAlsciixja:, JHI, - Oiffcxrcl, 41T 

l**>ixlt.r>r, lTxexffo**-t>i*voix*-K** of 1 irfc^mAl iVlocl it*ixf iexix of, fot* 
Ooxxtapol of V:x«;t.€>rtx a 1 VAjrnAifos, i>f*0 
iNx-w^oi* A.lc’oHol fT*om ATo^fOt-Alxlo Vr-oclxA-f w, A. O. Tl*Ay»o»x 
ATxcl U, JtJ. ClAllo-WAy, 402 i VrxfSfiixooT-ixx^, 23. 103 ; 

l-TTxifsi irx Airfir*xilt=xi**<*, lOl 1 

1 *r-<?lxiwfo**ics ; Otilf. xtT*<» of frlie* <7olmxxl.xiA JUi-v**!-, H. W , 

fCfto^afor, JLH;4 ; TrxdoA'fciriojw atxcI A*rf irx Scxxxflx Afi*i<*A, 
A.- 0_ l~lAdcloTX, c IVCArx irx IST or* f lx - woeit- 'V,tx*»»iA 

in IF^AlAt>ioxrx f-o flxo < j»-ooIof 3 cic*Al M.i«lr.o»*y of flxo K.o>^ioTX 
dttflxxK VoAf .^I ac^iaI Voriod, 13. JSotnlxAlco v*, 22*7 

I *»*tx«torx*s ItLi^lxf, 040 
l*i*odtxot>iorx, JHIf^^oxxomictc* of, *710 

l*t'oja:i-oas»i*vo Oottii^ttvro And Ajf io«-ol>io I^iAHOoiAf ion, O. Oorirxi, 
42*7 

l•not>AO‘t>m»x.itacm^, Xi^ol Athlon of. A- Or«o»«o, 2t>8 

V*'ofoiinfc«» TIxa 01x«imi»t>«riy of tlxo, V**of. SI- 53. Sr^lxary vot-, OSO 
I *x'oti0^lA«Km, 3L*i>irlrx|c, "ViAilalo AlfcorA-tiorxta irx, l-^lvolcod l>y 
»All^c»^ Xe- »4e 

* ><x>txdo-pNE9r>03eidtM»e* a 3?3ow Trtdi**c»ci fc Vormorxf Aotirx^c Ixy 
moAzxS’ of 'lyy-d gyxjppgtn Vot*t>2«idf«, OlxodAt. And V- 

l3xtPi;t.fn9tA» IS&fi 


V»y<3lxo-ATXAly<^i» fox* All, r>r. 53, XTrlxAfxtAe^lxitAolx , *X*r'Arx»- 
lAt>od t>y l>jr- A. F^iloAx'f, 640 

V»syolxoloj 5 y = -A. fi!}ynt.laot.i<5, or* Kvolnfiorx axx a V»v«*1^o- 

1o^x<?.a 1 Vlxorxoxxxotxon, V. Oi*imflx, 640 j Axxd Vlxy«i*>loi?y , 
OoTTxtrxon l’x*ixxc5i|^lo» in, J>x*. ,3 . T- AfAoOnr-dy, 640 j 

OorrxjrxAfAtilvo, An Oxxflinex e>f, Vrof. O, d. W'Ardon, OSH 
- -fcfesAltli, Tlte.*, OOK j X..it>r'AX*y' fe35r»f.*>nx of fyjrxo XTxxxX&kX 
WfAtoM, T*!!**, 30 ; fcJcrlxocxl** for* 13o>'« in VnfflAnd, 

Aoie?on:xxTxo<lAtiio»i fox* flxc^ tSicslc in, C^Ai^xt.- W*. L>aI** V'enplo * 
OlxAxxxpnesyta, 1007 

5^txlo^?orxol«, Alxsoxrpf ioix (Jxxt-vok of -fcfxo.. ,J . «AVAx*d. 220 

VxxlxxtxonAf-A, Cl Asf T*ope>dA, TVloirplxolof^v of t-l*o Oont>x*Al J>Jc*t-- 
votxM ^yr»t.*^TXx xxx flxo, A>X*- if e*loT»*^' 13. llAT-^xnAixn, H30 
Vxxx’lciniA And flxo r>iw<*ovAi*y <xf C***11 k, 5*x*of, V, 5C . vxdniC^lctx , 
402 


V>'»*AmjcJt>llid»x* froixx Miex Clvilf of C *Alifor-tiiA, Ox*. V. VaIcc^x*, 
X>*-. d. 1>. 51.xxriix»x, And A.. 3VT . 2-^t<«*onf?, 2KO 
l^yrAxxiid&i. IST At**ix-Al , on a X3oAe*li in tlio >5**xv 5-i *»lxx*id**‘«, 

l^x*. d. 53. J3Al<c*r-, H4 3 

5*y*^»Clxx*xiTrx, 13n*flifxix -^x-own, -3. < *. V. Vx-y<>tx*, V. TaI toi’wflesld, 
Axxci Cl. 'T- CJlirxxi* fci;i 5 ltATT* , t*T6 

5'*y»’oxnoCi*>', F*x*A*‘f ie’iAl , d. 1>. i3x*«><>ls. And f-1 . ,1. S^ixxxc*c» 5 c , 

426 


Vyroxeylixx J3f xax*»«-*1k Axid ljxxe*<i| i»*^x*m : tli**ii* JCaw TVt At oriAl**, 

Axicxf Ae*t tire*, xvnd Ai>|>li»*txt i*xTx, i:>i*. 2S- 'WilKOxx- 

£3c'<-ond e^dit.ie>n, H04 

l^yx'xxvie; .if\.t*iei f<» .tX l«Tiir>r*. T"!!** l^ARMAfro of, A.iil.>**l »mel 

13oxix*#i<xx**I, 202 


C2'*Alit,ACiv*5 AxxAlyKiK : I >i*. V\’". V\’«f*<UAVv' xend F'. W- VinlcAX'd, 
23H j fox* die* jK.xxi'** FZil* ‘ine^xitt*. A^ {HyKt^xn of, 5*x*of- 
A.. A. T*Joyos xxxkI 5*r*>f, W* . <*- l3x*«>', 1 OO ■"* 

CJixxAxx tondie^ot-io s 5>i*> rioxxox'o J3nt "wie'lk;! xinjjt d*^t*, I’r-of. A. 

X-iAXido, T20 ;; XJxxC*^i'wxxc»lnxn^on zixxi*, 1^. do 13x*oj^lie». 
Xj Vxc* »*«*.> fast' “von l>x-. W. Voe-le^ox*, 120 
CixxAnt-nxTX : ■NT«^e*liAnie*« i l^x’of. 1... Jl\l, IVl il no -Tli ottxroxx. 627 ; 

JHCAtiiKt ic*«xl , 'flic* I-Iamik of, 1-*. A. JVt . I>ix*Acr, 4SOO ; Tlio 
>Jow, d. I Jii*t wxKt Ic*, 627 ; "Pljc^ory : Tli**, 720 s J^rof. 
T3- W. HH7, HIXl : of t-lxe* A xi t c>olo t* Cries l^icsld 

<*ni*roix<w. On f>x<x, .1. T3. Oi>t *onljoirnc'r, 166 z 2=JfcACisCioxxl 
IVlc*tliodK ixx, l>r. 13. ,1. Oltirlc And I3r- W*". 3-1. \^’"At»o*», 
12 ; Tlio doxTHile-*iin«>TXf xxi'v* .?Catxiro of tlio, d- 13irC w^istlo, 

I 6H 

i f4.fji-rtcrl if /f«i«*-/Vcv oy .1 txno, fJ02 

I Ci^mxx't z : "I'lio 13of i*»xot i vo 1 xidc'xc of, W- 13. C7. C'<>«*do- Ad*xm«, 

« 764 ; F'eiwod, l'Il««tie* Jt 'oxxKt AXiCts of, H. 1>. HE. 3>rAXie*. 

H20 

C^ntxrCy.it** Itny >lo»xx*sxxt from livirlxAixx, I>r. 1*. T. 'I'l'oCmAn . 
4t» 1 

C^xxA Com A^'v* C^xiAeir«.Cic* C?oni pxles^e, Tlxf* 1 xxx' Aritxn fc ’Plicsor-v' *>f 
t.lio, Vx*of. M . VV'. Tnrxilivill aa.I ,T. VV illtAxnAon ’ < 2 
t 17 


13Ac*iAl : Vx'oxxt iors* of 13rit.Ain, Tli**, t3ir Artlxxxx* FCoiCli, 060 ; 

ZoxxoK Axxd 51e*«xd Xrxdio***-*. l^x*of. driflxtH TAylor, 06 ; 
T:>r. A. TlAdelon, OO 

53AdiAl Volo<*it*OK At t Ixe* C*Apxc’>. 1 >** torixxxrxA t iont* of, H60 
FCAeltxxfxoxx i An«l 53**1 At i v’-itv , Cl. "V'- 5<.Aixxie*lx ( 1 >, 102 ; 

C'*l»*xrAe*tox*ist ic-, 3''lxo l*ol Ari«At ion of, «.! , A. ~ 13AArdc-n, 
66H z in C'*li«?Mniwt x*y , Hr. 53. A. iVlox*t>oix, 23H c 5*ono- 
tx'Atinisc, Tlxo AlxKoVpCion of, H. 51, drAy*, KOO ; Tlxo 
I'^To^arACivo At>»exrp>CioTX of, l*rof. C”. V*. HxxxrxAn And FC - fS- 
5Cri«lnxAn, 12 

53Adi«**xli»xxx , A T*M>*<*liol<>j;riesAl Axxtx-lyKXK of, Vr*»f.^T. 13. A. 
C?oe*lcoroll, HHl 

FCAdio : -xxestivo 01kAXXjare*s And Tlxorxnicxn ic*«, 7HO ; -AC'-Civo 
Vv'x-exxnexrfxlxito froixx donnAixxxnAri <t3ArdiniA), AnAlyaim 
of «, 1*. >li«tsiACt>olli, 764 ; -AcsCivo TrAxassformACion, Arx 
ACtoxTxpfc Co Ac*cse-*l<*rAto tlxo 51.Ato of, Vrof. 51. 51or«va- 
fxxxleiol And 5-.. Wortonstoin. 604 ; -Ae*t.iviCy Axxel Ast-ro- 
plxy«ics«„ Vrof, W. l^orxxAt, 403; C'JomtnxiTxioACioix, 4H : 
5^:e-K*A»« *xnd IVl Aj 3 :xxe>Cie- Ht.orxn», Vrof- SI- dlxApmAxx ; 
'X'. 1^. l-ColeorAloy , 70H ; 1-CdxxoACioix l>y, J 67 ; A 

IVIxxlCiploxc Sv-'SeConx of, SonAtox-o TVltxrooni AXxd Cl. A. 
IWlAClxioxx, 3i ; Axxel IVT Ajc?n«it to HiAtxxx*lxAxxc*o«, O. S3, 
VVirif^ixt., OOl ; VxxndAxnoxxCAl Vrine'iyxloA of, T>r. H-. H. 
Firxxi5lx-ll.owo, 607 ; TntorxxA.I: iorxAl, HojatixlACioxts for, 420 i 
5^rir«*inlo« of, 5*rof. H. 1MLo-re»t*rof t , AAsi^Cod l>y A. 

VinCex And T»rof. W- A- C?nx'ry . Sooond odit-ion, 607 





JF^a-dioloi^p.V’ ^ IBr-itiisli lTi«tiit'ut>e» of. Tlie, rj>r. C3! . W'. C?» TCiayo, 
0:i4 ;’ Jin.tomet.t-iox'istl Cio*x|a:r*oss of, "70, SS04 j 'X’ixo "Tlxocwy 
»vr>rJ f^i*ti,c*t>io*?> of, 'wit/lx a. HyrxojxMiK of nit*,clioicci*a»|p>jiy aix^ci 
Kra.cliot.lxox*«)tf>v. Jo 4 Volviitxos. J^. J. . Vol«. 

1. i?, 3, T23 , 

J^a-dio : JJ»oc*oi v^ixip; Moffs, foi* Uio £txx<l 

Jrt»t.allaf ioTX of Oortraixx, 30 ; I'toc-oixt>ioii, JL*ori.^ Wavo, 
atxci A ■t-txrxOMj>l>OT*i<* Oasooo : . #?Ji'oe»ixi vaisar* , f>4*> ; 1^'r. 

<j* . iVl. 33. 4^olx»ozx, VSS 

jb<adi<*t*c'!* >ifj y in <>r^ani«mK. TTlrjcx Sfxidy of, T-JI. 

35aT'Maii. 4157 

13atl iotyolo>j:ra|:>Iii<* : ’’i'imo ''Pfxc* X.Tt» i tix-afioTi of, 05. 

13i^L^otxr< lart, X>V>3 ; VVavt-^, Tfio J*liorioznox»a of 3-*i'ot>ai^a- 
tiori of, 13. .Toiiavifsitv, 3H€t 

Kadio ’J''olojj:x'*»-I'*fx>' : -'V. 13. JN’ilaor* arn.1 .1. 1^. 

HoT-rn»«xjj:, o30 i Ht-toof tifi; of iJx*- fzil.ot'zxaf ioxxal 

T_Tr^it>i* of. 4KK ; J3ola< ioTi 3>tf»t'xvoojr» J^o**- 

tilit-y arj<l Hritflx f'''r«*cj\iozi<-y in, IsToi nox* r-w- -iVxi^vzwt o an<i 
JVtat'Xiri, .'xl)3 ; T'iixK^ tSi^LzrnalK, ; T'i'a»i«z»'»iM«iori atzd 

trioltxi' li2<*lij>wo f>2Ci 

J3adiovi«ton : W' . ,1. I3r*if ttxitx, K4IW ; 3^ roti* 1 *i<*4.\iT*of-s in 

•fdiO "LJ.JS.A., I *i*o| iOMt-^d Wt-arjdardifc; 4 Xt: ion of, HHH ; Tlxo 

I3.iJ.C". arxd. 704 ; in Mio LJ.«.-V., 377, 404 ; V<>i**o, >V, 

ttX-roK« t/lio J..and, 13. f-L . <'?opolan<l and 3*. J3<^r*l.o, 3 000 i 
W’^avow, Hlioff. "I'lio f'txlli of, i-J. "J". 41>3 

I3a4iixxnx ; n ic*lo« fi*c*Xii, NtixrilJO*' t»f. 33- .1- 13x**».d4 1 »ol-c 
and tf. IVT. C^jt-v-o, 03H ; J>o|»o«if. at- 3_7cd*<a, -rV. Ij- ISf. 
Hcx^jfoJtxv^ltiTiwltii, 420 ; for nwo iix H oHfxi t-^alrt, jrift l>y 

^4il• C3tyt-,o 33oit; f^xr, HS)7 ; ixi Oaxxot^x*, I*re»f. JS. 33 ; flxo 

VV'i'ifcor of flit* ^\,rtit*lo. 242 ; C'<»n<lition of, aft/Oi* 

tS f < ira-jBCo in iSoalot I CJIixwm ""PnJxow, ^\ . iJ. a-xxtl 

j\ . T*, J^arsoiiM, 07 1 

l-dx.f3i no«<*, IPIxf Wynt of, and t-ltal of iStij-rai* in < Soxxortxl, 
A, axx4i 31, V'txfjc«-1, 4 2t» 

fkf e’f i,n t>f //tc, >5‘o. 1, K2 1 

J3txilw^xxy JSiiJcnall ixx>j:, '"Plit.*'OT'X and 3 ***«<- 1 : x* I*r*ic*t.i<'«xl 

TVIantxal ft»r l^In noarw, T'rtinsjxoi*! atrioix an«i 

{3fint It'nf M, JS. 3’. I^nt-f-ofi, 273 

33*xxitxf«Lil. ‘P'‘orxxiat it>ij of, 13. Ki'iint- xitxtl C7. K. IVl . l>oii#^law, KOH 
FlaxriLxxn l-'lffoot- : t»2fl ; in < ’ryutalHi, 'P3i<», I*C. tS. fvri»lma«x, 
477 ; in f-lijuflily Virtfonw l.»ir|ixid«, ’3’'3i«», H- \’"ofX 
"waran, fiO€> s itx J>C -r«-y SHc'at tx^rirx^r, ’’I’Ik*, 1^- JC ri«3irxtxn , 
S30 1 ; I nflxxonr-«» of '■poTn|x<»rat.nro on flio, K. . t-1. Krialinxxn, 
0/50 : xxxiii t-lir* {3|x<*t't rxxzx* of t Im >5c>dia<*al 

X^. j\. . Htxrxxdxx«, i57 

F-tan<l Clold, Orifrin of tlio, Ij. ilc'irxotsfct', 3o 

Haro : J?^ai*i/lx and ,4ll«ali ^VTt-txxIf^, l3«>ii3xlo J3n1 fxliaf-ost of, 

I-*'. ?>axnl>onini and &5ilvia Ho«fai«xo (I f.), 203* t of 

T3ior»rxal H|x#*infrcx», ’"Pfio. and -tlixx l'•7arl.l^<.Jlxa.^co^■i of .A|xril 
3 4 anxl 1 H, 3 02H, in 13ixls2:*x»’ixv, jN. J?. I'^tr'xnt 3 jsO 
«as4|>l>ox*j'y , T>i»<?as»o« of flio. Cl- W’". lloxxxioCt., 70H 
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I.jOW' <X5n,rl»n.r'ax>, XJxx.ooxxMoioviR ixn Ac*t-ion : Irxfl v*oix<.*« 

xxfxoix X;:clxxc?rt,t-iorx, T60 

IVf fitosOvxrciy <l>r. «F . 'll?.), OonmiTiorx V*i-inoiijlc«>f4 iix JP«v«.'lxolc>pr:< 
txTxcl r^fi^rtiiolojUfy , S4<> 

^ <1L1>t*. *1-), *xrx«i 1^?. UVto'Ta.j^wjtt.rt , 'Tlio lJ>r«x.f.xxx*o o 

tC:>ciHi;-oTx<i*?. V <>1 . Si. T^clitocl li.v I>t-. O. JL1>- i3r-o»«l. -^KiT 

!VI*»i-ociii li <I^i’. ,T. 0.>, I-Ca-xxt of 'X’oloolo#^ic?r». 

,1 XX* : t.i'fifcixRlt».-fco<.l, ■vx’^if'.Fi »>rft I xx t.ro<lu.<- 1 ioxx , INotow 

xx,rx<l rxx».l>'"t too,i lfX<io:?c, ^>2SJ 

Ot-X-o ^T^x-of. 35...). l.r’^LXitnltjxljO*! Fxy l^x*of- JT . J\. . Tlxoixxf*<>ix «txxc 
lVrxi.x*>jj*xt-ot, T5.. 'T.'liorix«ork. . 'W'ii.lt «.rx Z»x t-roclixc^t iox* 

TrtxWPtr, , l->. IMoi'X'ifcio* », IN? «.t.xii*«.l iHiTX^ xxxxcl 15olij^ioxi 
35^%-iMsxio. ^2K 

I'ietjL^ot. <T*i:-<xf. J*.), xvxxcl t.t'XLxml«xt:.C5<i fc»>^ JM«x*jox’i< 

'VV’'*x?**-ic'»ii. iTxxcIf^x* ioxxt- xx.zxcj JE5oJa-«oxxixx^ ixx t.lx«f» <JJxil«l. 

I5»»«4c (F>r. J5. 15.). >*>4C.>7>1> i**)tvl of lC<ixx<'»x't ioxi 

020 

ftxxMwc-sll ( IFox-Fi'xxxtti ). 4?Vrx Ovitlirxr-^ of I ^-OT ; 

’X’Ji*'* A xxrt-1 y of HVl »xtl" t.ox*, 4t>T 

<JJit-. O.), 15olifj:i*>rx 4x.xx<-l S5<*ioxx4-«» : *-<>ri«i« lx-x'o«.i ixx 

tJioir 13 i«f.c>rici«.l I5ol txt-io«iM. S2« 

\7'x'lxxxxxt'M<*Fxit.fcSc*lx < l“>t'. 35-), f r*#* rx^xlxxt ocl l>t*- A. Kiloitx't , 

J*wy<*lK'>-.A.xxtvl v-Mis^ f*>T* .All, i!»4-0 

W«i**Jorx ( l*x*<>f . < ■*. ,1.). A IX Oxitliijx* of 0**ix\|r>*xt*xxt/i'V'-* 

l'*-iyi?lxolo 52 cy . . 


’3'oo3»*»c>lof5,3r r 

..A r K Ir^-vx-j-* A. 1-), C'x^rKxxn i<- xxrxcl C'etlx'-xilcxt ac»xx$<. 

/>4 1 

f5xxl]»4 W- 3...), 6>4t.o*li«»« of C^.xi«xlity iii Oot-tor*. tiA 1 

(‘I’l-of- 1*2. £.<.). *xt»*3 l*«*of, <J. I*?- Mrxxlortx 

Ixixixx«t.r*y , TflT 

I >x"«.>'«Tot.f. (<*. 1-2.). TPt»i«-lnxi<s«*l I>»'*x.xvnx^ i <x Alxxrxxxcxl for* 

3*2x''oxxixx^ 1 xxixxl Jvirxiox* Tx»<?lxxxi<rtxl S5x*ljc>olj-i. 1 <5€x 
3.i«»xxx*»lo (.T.>, iVl*uxxxxxol <3xx x-t^’lioxir*. K30 

Al«,i’«lixxll (l^fof. O. K.), txxici 35- r>. O I'iffx t.l * , Ai^ 1 xj f i-oOxx*"- - 
t iorx tro flix"* T’lioorv xxixtl of t-t»<r“ 2VI i«*x' 0 !!*ooxxo, 

KTO 

Af iox'OMc-oj.X’* : < fx^ij^ixx jqxxxcI l^t^volo jxixiorx t- of l>xx^. «x» illxx«- 

'trxxt^cl l>y C?»x.t.M,lo|^i*oj* of flio I xj*=»lL,r'xxixxorx t « xxrxcl .Ac-fow- 
>-ftOX’iofc*. ir% t5x« Ooli«^c?5i-oxx« of t3it^ Koyjfxl IVI i«>r*o»c*ojxic-*xxl 
i5o<*ioty, t.of5t>5lxox' vviflx I5if>l iojj^x-cxjxli iO'« of Ox-i^ixxexL 
.Axat-lxr>i-it--i<»M- 3*2clit^<l l'*^' A, INT. JJ>i«.ixoy. ix* c'olltxlxorxxfioxx 
•‘vifli C?- F^’, Hill xxxxxl "VV. 3*2. 'WM,'ts4oix I5axlc«'»x'- X^x-oc-otlo* I 

lay txrx 5ri«t.o»*i<**xl S?iixr'v«*'y on tlxo 32txx-ly 3**'0>?x'0f*.« of 
< >|>t-ic*a3 ^oiono*^'. l>y t5ao tCdif-ot*. 300 
.MElxxxIcin. (35. C?. 35.), lS5o<3erx*xx Ooxxl V* ixx jat 3^jr«,c-t:.i<.-o. HK 
ll\!3ox*oo.r^>f t ( t^i'of - .r. 35.), a,»»islo<-l l»y A. T*into arxci l^x-of- 
AV. A, Onx-x-y, X^x'ixxoiifxlc^e* of 35#ixcito Ooxrxxxxxxixxic'xvtiorx. 
SSocs^lRci ri odition, J50T 

.Nio3>lo55o (C'J. 33-), JE*ixo5o#jcx'afc>>lxy , it w 3^rixic*ijxlo» ^xxcl 

3?x*aw:5f>ioo r «. lZVll«xxxxxa.L of tixo ll^lxociiry ».xxxl l?r’*x.<-t.ic»o- of 

5*l»ot>og;^x-*a^f>li>^ x3o«i^n<?cl for- xxgf*o ixx Oollof?xx«, '3?oolixxi**«.l 
Tnaaf i5xx5ioTxfi«. cknd t>y 5lxo A-dvax-xxocxl fclf-xacit>xxt x'»f flxo 
t^x-iono^, 045 

1^ i«;t>o5 (15.), Cilx*exmxn<xxr of *3'*oxc5ilo L>^«i£2:r». *irixix*x3 «»<3i5ioxx. 
040 

5»oclcllo <5>x*. O- ,r.), 5>€*f«?ic-5s ixx />4 1 

l^onx'ofao’ai A.nrx xxci.1 r 5l:x«=» T*roctjes« AToexx* 55oolc fxnct 55ovt*:'»’w 
of 5lx'o Ox-«xf»3ii<; Ajrt-fc*. itldif-ocl l»v \V- Oxxxnlxlo- A"ol- 251, 

«oa 

{i3lck5«»xr (3G-), jE^itmaaxn'et 'X’ox^ixxxiofiirl 3.>iofcionxxx-y of 3^xxg:irxx50x*- 
curxd Xn.du»5s*iAl ^oiorxoo. X axxd 2« 60 

*X?feipx^l«»y (T-), Oo55oxx ISf>ixxxx.ixx|K. X'''oxix*fclx c>xii5ion, l>4 1 
ATxfcTX O'^dd'ox:* (A, 3P->, atxxd 35- (^o3il*a.t4»or, 35is5ory of t.3x«?' 

3^ac£xloeiix<^oa In,dvi«5r’y ixx AL-mox-ic^ex, T03 
Wilson (i;*i-of. 35-), Cr!or"a,mi«jei : 01a,>^ TooHnolo^cy, 043 


^Ti/xaaai^do^Ze^a-fjt ixx .USTox-tixonx 3:>x-- O. J - V«xxx Jt5a.aBt>, 

1 lO 

I51*a,xxxxiO<_‘orxvolvxxlio A^c-id, 332. Vo^oiaolc <xnd F*. V^txlontixx- 
1 0 1 K 


351xxxx*i Vtxlloy , T'iao lVl*x>JCifX«>5io 3*x*oj|.>ox- ti io« of tluo ^5x*f*5ijB:x*«i,j>ixio 
55oxios of 33x0, 3’j- It-otlx*^ o.r«<.i HVSIkxxo- A, 202 

T51xod*?»fcs 'l?x*x«»t, &ilf.«.t.t'ixxont. xrojjrai-tiixxj^ f.fjo 353xodc!t» 3c'lxola.x-- 
fc»lxi|>M, lOlO 

15lxod«-«itxxx liVlo.xx : l^x-of. I*'. C J . X*«xx-soxi«, Tf»K ; ^t-rxd A»so<Jfi«x5*><i 
X5oTxxia,irxs, W. 5*. l-^ycx'txf t: axxxd otlxoT-fs, 

351io<iivxxxx KoFac^oioxc ido «xxxd Iridiiaxix X>io3cido, 'flao saixilit.y 
of, S. 3^*x«fcox*ollo, 402 

351xy olito, Cesllxaltxr F'ijt'raajroH i»i, 3... A. Hx^r-x'^^-i-ax, 034 
l5ic-o, Vita,»x»iTX C*x»nf.x-‘nt of, 1*2- 1,3. A-'*->dtlxxi' axnxl 15. 5'. 3*'x*li<Ti*xxxx>, 
744 


35in#^-c*lj«.ixx A" xx It-txar-y 5'*xxifo»xx«-x*i>^»tiL, Oii fli*» T*osii«il>iJ ify of, 
»x.»x*^l of tx ^'yjxo of 13Vtol>ilr*‘-13 y*ir*<x^<-Mx T<XTJitroxxxe»x*i«xxx 
xxxaxxto^ot t!s tc* til** W^ix jarrxox*- JVl**«TsT'x?v**ixx »*o -ntT*i-xxix>Jroxxxe'»xt . 
<■*- A\’ . t3iiOf >f >ot* - i>, 2tl 1 

15it,*-lioy -t 1 35c*tio*-t-ix»x^ Tx'‘lt'fi»**«>f>o, *'I?l»r>«, J*44<> 

I5iv«?»- r nTX^rixiooT-iri^ r F^x-iiK-iyxlx'H xxxid F' . Jolxxx- 

«t.<*xjc' -’■l''*xylox*. KSO ; Ciydix. ( A'’ ori 3-*T'r> v^iix**** ), 5^11** 

\5'’ot*l< clorio Ixy t3»o J*2>£ j >***litxoxi of t lio I_.c*xiio^T*xxr I 

jA<*a,<loticiy to tlK-* Moxx «**'«“">« of 13. tloi-ridlcov, 203 i 

l*ollxxt.i*>T» in I rolixrxd , 2^>J 

35ix’*-‘»‘!~t A'l *r^moi*»»xl IVlodxxlw of t ii*-* ttiiyxxl tliroj >oloj|^i<*x* 1 

3 n«f-it xit'O. «xwrt,i**l of, to }S . 33. 55« X" tXTxci 1*2. ^''oi-cla.x- , 

073 

354>*-li*lxilo I-#itoT‘4exrx* a.x»*l fSt-ic'ixt ifi** fc>o<“i<*t. v^, .Tii3xjlt**^ of fii**, 
X20 

35o<»ixoll*? ^^«Alt, 'I'*!!*' C 'l»xxxij3C« > iix l*21ttMti<' 3 ‘i-oi-jort icxw oxx r*o|~>lxxoix»>^ 
flio 3^<>t*xs»iiim Atorxi *>f, l>y tfi** Arxxixioxxi urxi C»-x*oxio, 
W' - ]V1 O.X 1* ix*l I , >"tor» 

35o*'i*ofollx'*i* F'onndtx.t iorx ; ix.'vx’^xxfdfcs of €c*l lovi'^fii f w t«*xxxx3xl«!‘ ir» 
t5j<» 3 A., 145 1 ; Wixi-ic of tlio, fi02 

35oc-lcot^« for 3Tj>Tf>or Air 1*2 ?cyxlrXra.t i**xi. 13. I*2t-*xx« \»13 -l^olt-orio, 

2/>4 

I5oc'3c ; - 3*ixixi t irx^,?‘H ixi 3ljo I^iixyxiii J.“>o<=«7»x*t.. J>- IN! e^vi’-lxold, 707 ; 

3*ro*an««aro axtixl F'lowitix? AVc'-lIw, VV . 3^. 35xaM«oll. JlO 
33 *>o1ck, 'T'lio ( ’lix»^i*if i*-*xt.ior» xxxxcl jNToxixoxxc-lxxtiaro of, I*"*. i.»<»‘V^inwot i 
3-««>»tsiTXii:, 2t)H 

f5ool<;-vrc'l I Fltxrdnx-isw 5'lio, 3. 3*2. JVIaxtixm. 424 

35oxxx«xn 13x-it axiix, JVlaotfx <xf . H223 

l5otxxa.x»r»-« 3.«<=** *3 ii ro. 1 1>2H, 'I'lic^, l*rof. 3 >. A1 . f3. W*xtsox», Hti 
35 oxxi*xxim, F’oro 1 - 1 iimc'rssi of 3ix*=*. TI>r. 1_>- I5exn<i«,ll - jVI«l<* 3 vox-. 72 
I5oxx5gfc*ix*-»3a'*x3»lc*ix r ]l\l« t *=*x*itxl jurxif xxrxjjc xiiit., xirit<*j' 3>o**oxxd«*rc-x 
13or*.jx-lc«it* litJ jriJx »f 2 r dor 35oxi t->=aro»i mt^t*xlloprr«,|>ii.io, I?x*of, 

35. t3lo*;lk:or, 4217 i ( I*>iy *=*il< , TV**-3xnilt, xxixd A.xjw'oxi- 
dxiTijirori ), l>r- 35.. l-lorzv, o2 

35oot., 'I’lio, «t« xxrt -A 3>x4o fixing Or^jjaxxx, ?3»<.*o3t fiixxd 3^r i«-*«t.l«»y , .S45 1 
35t»«« lxx«fcit>xz5o *xxi<l U *x!Ht|:xit-#xl for 'Frojitc-axl 3J>j»oax»o», A*nxxxi«il 
15o|xox'3 of tlio. 70 

35o«^*ol tdlxxrirl r «.ii FUtlxixoloja^ic’O I frStxniv, V\^. 1*2. Afxxist ronf?. 
450J> 

35*>f*xr%^ IVfot.ioxi, A*-tioxi cxxxd T5o*x*-tion ixi, 3*rof. 15- C.' 

C?V»lwoll. 002 

35 ot Ixxxrxieitod 3*2>tfxorixixorit-txl 633«i.t.ion, C 2 rxxiit. 3xy tlio F2xxxj3irt 
IVI«tx-lc<H*5ixx^ 33«>«.r<3 for 35 oiho«-X'** la orx Vix-xiw 1 >ij:jtoei.RO» o1 
l^l»xit», 73« 

15oy«.l I Aofxxlotriy of 13*xlj.5i\xt»x, IT^x-of . - 3C«x>xxi|ars ol*?**3od fitx 

a,««oe*ia.fcx^ of t-lao, t>7 3 ; A.#?:ri<-xxltxxr«.l Ssloc-iot.y, off«r o^ 
-tx silvt^r axxod«.3 txxxxl 3>*>olc«, 2KO ; Oollojjro of felvxrfrooxxi 
of l^xxjrlixTxd, Oa-t«.lo# 2 :xx€*> of M*xxxx»«x'rijx5s ixx 53io I-.i3»r«xr> 
of tlio, A’^. T-^lfxrr, 1007 ; Taxwfcifcxxlioxi, 'X'lx*^ Ooixdit-ioxi o 
31x0, SH2 ; I5*xtnr».l 35i«t.ory, sorixxJ i««\xo of flxo, 
3*lxo3oja:r«3Lt>3ii*5 5So<-iot.y’M i--2xi3xi3>i5ioxx, 4fxO ; &3a.xxit<xr^ 
Ixistit-ixlo, 3«2a.rl K'it zi'vrillitx.irx t-o 3>o |f>rosidoix5 of 3r3x* 
H'orliot-la C3oix)^roF*« of 33»o, 022 ; ^c;o53-i»l) oVl \x»oixm 

35oi^xor5 fox- 1027, 232 ; i5o«.-iotry : ,iV»xxxive‘»*sii«».ry 
of a.nd ixi-owoTxfxxlioxx of xxxe*<l«-lR, t>04 ; Arxwra.rd o 

xnc»dnlM. 7 3H ; 3**x.}:>orM, A3>Fs5T'fitc*3« of, 3*rof. -T . H 

'X'o’v%''ix**oxxtl , 1 2323 ? rooomnraoxxiljettionsa for «xl«%)|t:*5ion t.i 

tlxxs C2oi*xi*j;i3, 7 230 ; of C?jSk^cxd<x, W’'ixx rxi jxaf^ 3Vtoo3*in^ o 
t5io, 70 i e»lo-‘t.ioxx of IVf on«|h»i^xxoxxr O. JE5oy''«.« xxr<?«ido-xx 
for 102K— 20, 70 ; of l*2diix3>vxrj(5la, ole*o5ixxn of offit'orF 

OOl ; A''«>t<f*x'ixx«.ry" Oolle»#3fo, a,jx|r>oiTx3raxoixt of «. dojxxxrt 

moxxfixl oom rxxjit-foo xxjxoix t-lao fxx3xix-o of t3*o, 214 
JE5xx3>3>«*‘r T*l«xxx3v», 3f*»-oy*a.jHC«5ioxx of, 002 

55xx1:>x7“Oxxo z 35o»ocLrx'-3io» on, O- lMtoxxr*.^xx, O. l>xaf r*xi»»o, ».xx< 
A. AV illoxxxnr t. , 424> ; on, O. 3Vlotxx*e?xx, C 



ivi 






JF2^«^o^rc», !U■e^»•^ci^t^y of ^ci^ijix'ocl 0)>eor«tot>ox*ei iai !I^«i.l«eo9sc>io 

Ooirjstls*, IN, JST, JetlcovloA?-, ifi03 

J'Cum'fo^rcl, Oovixift^ g%oit>x».t.ist> ax»c3 X*Ih aPvof. Ij. O. 

JNrowoll, ■4r&K> 

T^dY'toa.t^ion in can<i 'F*a>n34A.1t>, 

I^vussriet, N or’tvhoT'n , i^oT**nia.n fn^ootra of, A., 'V*', 

lVI«,»'t.>’n<'» v, 1.4-4t 

Ftnas»ia.n z X*Iiy <Jon^i* 08 (« of, It^rof. O- CJS - 
l->«-r-wiri, €»30 ^ JStjia ijr-r-ola, -A. lSy»*.ofJSis of, IVI. fiSo rolr>T-c>n - 
niJkov', «3<> 


feSefcfol-x IVXino« ; JE^osofiirroJi J3<>£ti-’<1, A.njt\vi«.l l-t.ojpox-fc of 

21^ ; 3-fct'‘»oet.jrol4, Xl«a,l:>ojm.t-or*i<»» for, IH. JfcT. 

Ooxvetrtl, 02 T 

froi;n floo uSTorfcli nncl XirtJfcio, W- IKnliL, 40i> 

^>i;. ^nclx^’iW’s ; 3Vta,rir*o of, f.o tX^o, ainoo 

\H74rf I?rof. VV. O- 2V5 <*.I lit, o«Ji iincl ot.liora, OO ; XJTxivoraity, 
»*oc,’'o|r>t>a,n«*o of -ffic" roMij^-nti t ion of J’ri>f> J. O- 3<yx»oc*l«: j 
^■ft; iyy J>r. CJr. JE«’ori^ow ; oonfox-njonX of clooXora-Xos, 4-0 ; 
Viaoonrif Xfxxlclmio c»f Olonri oloot-ocl Olmnoollor j l^rof, 
*>'- IRXoCXi titioji jioiTifocJ y> rof oaaoi** ‘ of xxiici-w^ifory cxnci 

#3Cyii«*‘<;*'olof5V. *7 7 
fift, IF'ia.c-ro, <_» . , F'rnMor, £>4t> 

jS«tinioii : iiXici ’"I’x'onX : in t.lno l-ialfic*. X-*ro|4oart.l to 

i«fi «, Sia^.o J^imitv for iiolij, W . J-.- C’!al<loi*vi' 0 oci , 
OJ-i3 ; X^ooa-l n-xicJ. Oonox'a.! ^sia.mo« «3i^j>lio<l t^o, j\.. Wa.tlo, 
^»*4T ; f^ynonxTXiK, A. WntJo. OH/S i iXiaoutHO, L.>r. J«'. f-I . A.. 
Ola* vt 0 X 1 ; IVliaa laoiml ,J - JH". W^ill ia>nr*Kon, 1012 ; (*S'ce/mo 
vw«/e/r) of t.lxo IXivor iVloiaio Ot*Tia-<J«. ), 1020 a.rxxl 1027, 

K- O, At«*ofaf*i*la.xio, Ml 

2 c>*:Jtl-inc*r'f*'»A-»rx .* A- JNo'vt’' Oxxx'lioniforona Oora*l, 
1^. JK. Sxn.vfK, 1JS3 

Kfitlt, t JE%c*n^o, <loolofi;?>r of tlio, Or*. O*. S-^*. JP'oss:, 002 ; Molxx- 
t>ioTxC4, M^xocsifit* lioxxta of, 1^. TL’. <>xj<*l*ox*, 74 
^ablfora' 1 naXifnl-o of lncl\ial.rixi.l C^’liom rstr v, a.^Mr-'ci.rcla of flio, 
115J 

; ^txMorlioxi on Oollxxlowo, -r«.y of t.lio 

tvtxr<^ of, JXr. IX. 14 . Aliorri «Lncl 'jX,. f.,. IXti.v’-icJaoxx, 440 ; 

'Tfio iSofxa.x‘x*t>i>xje; Aot-ioxi of, IE*. Oros« xmcl iC, f=ioliw«.ra5, 3»7 
Ha.mo£L, Tnaootis of, If*. W. J’Cclwa.rda oind ot-liox-«, 07/i 
M 4 »n.d : Xl>ixnoa, i*^ixca,t.ion of. I>r. A, Jtl. TJriwixi, 02^ t £^liift>ixx|^ 
or I41o*vrx». '!l’'l:xe« I‘''ixc«,tiioTi of, 7 33 
l^aaxxxrlektw'oocl Oil, W^fs-fcorn .A. nst.r^xl i cxn , TTIk^* C^liomiat-rv <>f» 
A. Ft.. lF*orxfolcl. X^exrt 1, 2tl3 

£SlAnc)>r JbtofiMidi, F*liy»ic'« exncl Olxomiatir^* of ,1. IX. Hmc*e, 

220 

2l^i*n AFa.XtiOo, X»li*.nci of, T'rof. i4. .-1. fSHcxxxcl j J*: . Hoa-Aivooil, 

440 

i^cxnt>4a,l IMroc-iioino a.xicl oxinnoc-f^M^l p-ollcloro, $4f<viclios in, 
Ftrov- O. Flcxiclixi^. F*«.rt; 2 r ^xxnfal JVloriioino, 40 

ixx ■E*la.nt>w, Tim HVTovorxioxxX of, I'rof. l-T. IVloliaolx, lOH 
?5i3tt>xxrxi SafxXollifco IXyfporion, JT. AVolt-jor, .Txxix,, J H3 
JSct^ifrcjtfftx, A ToXmixloid, of ICxiow^xi Orij^ixx, X<2, IVf. D^faxradoxx- 
'^oxxoa arid 'W'. Ft. Txxrrill. f>H 

fio«t1oc». Ftoorodncifion of, fciy Elootrio X>iaolia,r|^o t.o a F^lioFo- 
e:r«*i>1nuo F*lato, 3. FI. C?ljo»t;ors, 340 
*V<?o.f^rF-x*4X»r, IMcsw azxd 3 xxforost.ini^ Sfiofioa of, CJ.A. FSTilaaon- 
OetxxtxolJ, OOH 

£$c^a.xxdinaviaxi F’*liyFof?oo^x’a]pl:xy, llO 
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